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FOREWORD
 

One of the most difficult thing in the world is transforming ideas and 
scribbles into an organized format. The present book is a testimony to the 
fact that Pakistani scientists have the capability and caoaciy to do so. With 
our own brand of ideas, beliefs, social values and a tendency to doubt the 
veracity of o,)vious, the present effort is a courageous and laudable step 
towards self-reliance in text books. It will help standardise and improve 
quality of education in plant protection and lessen dependency on fozeign 
books. Although an onerous task, the book is based on the principle of 
inclusion of diverse experience and intellect in order to elicit a sense of 
national cohesion and identity-awaited for since the creation of Pakistan. 

It is universally acknowledged that one of the factors that lead to the 
initiation and sustenance of the process of development is a sound footed 
educatiorl which isnot possible without indigenous books. 

The material presented is not a narration of the facts but a happening 
in which the real life situation about pest insects hitherto unrecognized has 
teen subtly yet scholarly unfolded. There is a touch of futurism and a pinch 
of surrealism. The true aim is to achieve greater naturalism by exact analysis 
of diverse insect-plant interactions and available techniques to weaken this 
symabiosis. 

After the publication of "Pests and Pesticides in Pakistan", this three 
volume book on Insect Pest Management is a breath taking sojourn into a 
realm of devotion and untiring stamina of Dr. Hashmi. The book symbolizes 
his perseverance, tenacity and insight about resolution of national issues. 

It is a matter of great satisfaction to note that the book covers sufficient 
material to meet all the immediate and diverse demands of students, 
teachers, researchers, extension workers and above all progressive as well as 
small farmers and thus fulfills PARC mandate of dissemination of 



knowledge. It is expected to bring a change in the style of thinking and acting 
of researchers and to facilitate wider practical application of the available 
knowledge to realities of life. This book will serve as a stimulus to further 
improvement of th ! principles and methods of integrated plant protection, 
and will further enhance the development of the new technologies for each 
and every crop and its ZonCS of cultivation. 

. Zafar Altaf) 
Chairman 

April, 1994 Pakistan Agricultural Research Council, 
Islamabad 
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PREFACE
 

Global experience shows that even in the best managed agro

ecosystems where Optimum levels of agro-chemicals and energy inputs are 
maintained the annual losses due to insects are as high as 20-30% of the total 
yieid. These can be even higher for same crops in years of epidemic 
outbreaks. 

Consequently one cannot seriously think of increasing the effectiveness 

and stability of agricultural production, unless the losses are reduced to 

mininum. Innumerable studies and practical experience has shown that 

adaptation of individual measures are insufficient to ensure long-term 

suppression of a numbIer of harmful organisms. The great diversity of insect 
pests, the dynamics of their development and a whole range of susceptible 

commnodities/ci ups, all make different demands on plant protection 
technologies. 

During the last two decades three new concepts have entered the 

scenario of agricultural research in Pakistan. These are: Integrated Pest 

Management (IPM), Farming System Research (FSR) and National 
Coordinated ProgJ :tmnes (NCP) on various commodities. 

There is also a group of researchers who have acquired specialized 
knowledge about different groups of organisms. Their knowledge and 

experience is equally useful for workers in IPM, FSR and NCP and it also 

sets astage for inroads in research in the years to come. 
All of these three themes require accurate, detailed and in-sequence 

intormation. For instance, for decision making in IPM, one needs proper 

diagnostics of all life stages of an insect, its life and seasonal history, host

plants and various options of control methods to subdue its population. For 

farming system research, the economic aspect of pre- & post-harvest pest 

control technology becomes a demanding element. And how the crops, and 
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animal husbandry technology should be meshed Ip for economically
profitable, environmentally sound and socially acceptable endeavours? The 
commodity programmes for their successful optimization of yield aspect need 
a detailed information about the total insect pest complex of the crop and 
how the occurrence of various pest species is linked with the phenology of 
each crop. Is there any carry over of the pests on a commodity from one 
season to the other? What will be possible insect pest scenario under 
intensive agriculture? 

In the educational institutions mo,,t of the teaching in entomology is 
carried along the taxonomic lines or indivdlual pests are discused as 
infornation communication unit. Thus, there are different groups of clients 
with different dernands for information. 

In this hook, therefore, an effort has been made to neet the needs of 
all groups by apportioning the hook into insect pests attacking agricultural 
crops, forests, stored grains, sofle special groups of insects and mites on 
which useful work at national level has been clone. To these some material 
has also been added on the entomological industries e.g. apiculture, 
sericulture and lac culture. 

The hook tends to provide niostly the basic information and does not 
cover an extensive review of each and every insect. Part of this is that most 
research papers dealt with close estimations of different insecticides, some of 
which never got into the recommendation domain. Thus, large nuiber of 
research papers of this kind could not be utilized. The Fundamentals of 
General and Applied Entornology have been discussed in a separate book 
and it is expected that both books will be utilized simultaneously to reinforce 
the materials' utility. 

March, 1994 Ali Asghar Hashmi 
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Chapter 1 

INSECT PESTS OF PADDY CROP 

Ali Asghar Hashmi* 

Paddy crop in Pakistan is infested by 69 insects, which inflict about 15 
to 17% loss on recurrent basis. Stem borers, leaf hoppers, plant hoppers and 
grass 	hoppers are of regular occurrence. The leaf eating caterpillars, mealy 
bugs, 	rice hispa, etc., occur periodically or as and when conditions are con
ducive for tlicir po)pulation build up and spread. Some researchers have pub
lished a long list of insects as pests, which even exceeds 120 species. Actually
these 	could be the insects associated with paddy crop but not necessarily to 
be categorised as pests. Significant insect pests are listed below: 

STEM BORERS 
Four species of stem borers are common in Pakistan. These vary in 

severity of damage and population. These are: 

1. 	 The yellow stem borer: Scirpophaga itfcertulas (Walker) 
(Pyralidae: Lepidoptera) 

2. 	 The striped stem borer: Chilo suppressalis (Walker) (Pyralidae: 
Lepidoptera) 

3. 	 The white stem borer: Scirpophaga innotata (Walker) (Pyralidae: 
Lepidoptera) 

4. 	 The pink stem borer: Sesamia iferens (Walker) (Noctuidae: 
Lepidoptera) 

Stem borers are by far the most pervasive an(l injurious insects to rice 
crop. These also can devastate the crop to any imaginable extent. 

The following four species are also come across at times: 
5. 	 Sorghum stem borer, Chilo partellus (Swinh.) (Noctuidae: Lepi

doptera) 

*PrincipalScientific Officer, Pakistan Agricultural Research Councd, Islanabad 
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6. 	 Dark-head rice borer, Chilo polychrsa (Meyr) (Noctuidae 
Lepidoptera) 

7. 	 Pink stem borer, Sesamia unifonnis Ddg. (Noctuidae: Lepi
doptera) 

8. 	 The Cossid moth, Zeuzera sp. (Cossidae: Lepidoptera) 

SUCKING INSECTS 
Insect species which suck the sap of the rice plant are mentioned below: 
1. 	 Green leafhopper, Nephotettix nigropictus (Stal.) (=N. apicalis) 

(Cicadellidae: Hemiptera)
 
Green leafhopper, NephotettLi virescens (=impicticeps) Ishihtara
 
(Cicadcllidae : Hemiptera)
 

3. 	 Green leafhopper, N. cintticeps (Cicadellidae: Hlemiptera) 
4. 	 White-backed planthopper, Sogatella fiircifera Horv. 

(Delphacidae: I lemiptera) 
5. 	 White-backed planthopper, Sogatella catoptron, Fe nnah. 

(Delphacidac: Hemiptera) 
6. 	 Maize leaf hopper, Cicadulina bipunctella Mats. (Delphacidae: 

Heiniptera) 
7. 	 Maize leafhopper, Balc/ithasp. (Delphacidae: Heniiptera) 
8. 	 Paddy white leafhopper, Cofana (Tettigella) spectra (Distant) 

(Cicadellidae: Hemiptera) 
9. 	 Rice bug, Leptocoria acuta Thunberg (Coreidae: Hemiptera) 
10. 	 Rice bug, L. oratoriusFabricius. (Coreidae: Hemiptera) 
11. 	 Rice bug, LeptocorisavaricornisFabricius (Coreidae: Hemiptera) 
12. 	 Rice bug, Riptortu.s linearis (Fab.) (Coreidae: Hemiptera) 
13. 	 Rice Mealy bug, Ripersia otyzae Fabricius (Pseudococcidae: 

I-lemilptera) 
14. 	 Green stink bug, Acrosternam. (=Nezara)graminea 
15. 	 Black paddy bug, Scotinophoracoarctata(Thunberg) 
16. 	 Black paddy bug, Creontiades pallidus Ramb. (Pentatomidae: 

Hem iptera) 
17. 	 Maize leaf aphid, Rhopalosiphum inaidis (Fitch) (Aphididae: 

lemiptera) 
LEAF FEEDERS
 

Caterpillars 
1. 	 Rice army worm, Mytlzimna (=Pseudaletia = Leucania = Cirphis 

separata(=unipuncta) (Wik,) 
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2. 	 Rice swarming caterpillar, Spodoptera (= Prodenia) mauritia 
(Boisduval) 

3. 	 Paddy cutworm, S. cilium Gn. 
4. 	 Cotton cutworm, S. litura (Fabricius) 
5. 	 Black or greasy cutworm, Agrotis ipsilon (Hfn). 
6. 	 Gram cutworm, A. segetus (Schiff) 
7. 	 Cabbage semi-looper, Diachrysia orichalcea (F.) 
8. 	 Hairy caterpillar, Euproctis (= Porthesis)fraterna Moore 
9. 	 Hairy caterpillar, E. xanthorrhoea(Kollar) 
10. 	 Hairy caterpillar, E. virgunculaWalker 
11. 	 Hairy caterpillar, E. cervina Moore 
12. 	 Hairy caterpillar, Daschirasecuris Hubner 
13. 	 Hairy caterpillar, PsalispennatulaF. (Noctuidae: Lepidoptera) 
14. 	 Rice leaf roller/folder, Gnaphalocrocis medinalis (Guenee) 

(Pyralidae: Lepidoptera) 
15. 	 Rice leaf roller/folder, Brachmia arotraea (Meyr) (Gelechiidae: 

Lepidoptera) 
16. 	 Rice caseworm, Nyinphula depunctalis (Guenee) (Pyralidae: 

Lepidoptera) 
17. 	 Jute hairy caterpillar, Diacrisia obliqua Walker. (Arctiidae: 

Lepidoptera) 
18. 	 Arctid moth, CreatonotusgangisL. (Arctiidae: Lepidoptera) 
19. 	 Rice skipper butterfly, Panara (=Pelopides) guttata Bremer and 

Grey (Hesperiidae: Lepidoptera) 
20. 	 Rice skipper butterfly, Pelopides mathias (Fabricius) 

(Hesperiidae: Lepidoptera) 
21. 	 Rice skipper butterfly, Tephrina disputaria Gn. (Hesperiidae: 

Lepidoptera) 

Grasshoppers and Crickets 
1. 	 Rice grasshopper, Hieroglyphusbanian F. (Acrididae: Orthoptera) 

2. 	 Rice grasshopper, H. nigrorepletus Bolivar (Acrididae: 

Orthoptera) 
3. 	 Small grasshopper, Oxya multidentata (Will.) (Acrididae: 

Orthoptera) 

4. 	 Small grasshopper, 0. chinensis Thunberge (= 0. velox) 

(Acrididae: Orthoptera) 
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5. 	 Short-horned grasshopper, Attractomorpha acutipennis (Guer) 

(Acrididae: Orthoptera) 
6. 	 Short-horned grasshopper, Eyprepacnemis plorans (Charp.) 

(Acrididae: Orthoptera) 
7. 	 Short-horned grasshopper, Shirakiacris ,1hrakii (1. Bol.) 

(Acrididae: Orthoptera) 
8. 	 Surface grasshopperAiolopustamulus (Acridhdae: orthoptera)
9. 	 Surface grasshopper, Chrotogonus trach.iptens Blanchard 

(Acrididae; Orthoptera) 
1(0.Long-horned grasshopper, 7 rgonocorpha sp. (Tettigonidae: 

Orthoptera) 
11. 	 Mole ciicket, Giyllotalpa oricntalis (=africana) Burmeister 

(Grvllotalpidae: Orthoptera) 
12. 	 1louse cricket, Acheta domesticus (Linnaeus) (Gryllidae: 

Orthoptera) 

Beetles and Weevils 
I. 	 Leaf eating beetle, Cylindrothorx rujficollis F. (Meliodae: 

Coleoptera) 
2. 	 Lightening beetle, ldgia Taflaihuccis Baurg (Prionoceridae: 

Coleoptera) 
3. 	 Flea beetle, Chaetochnema hasalis Bally (Chrysomelidae: 

Coleoptera) 
4. 	 Flea beetle, tlaltica uanea Weber (Chrysornelidae: Coleoptera)
5. 	 Flea beetle, Phyllotreta chotanica Duvi. (Chrysornelidae: 

Coleoptera)
6. 	 Cotton weevil, A!vl/ocerus sabulosus Mohi (Curculionidae: 

Coleoptera) 

7. 	 Rice weevil, Alyllocerus discolorBohr (Curculionidae: Coleoptera)
8. 	 Paddy root weevil, Hydronomidius molitor Fst. (Curculionidae: 

Coleoptera) 

STORED GRAIN INSECTS 
1. 	 Rice weevil, Sitophilu oryzae (L.) (=Calandra oryzae L.) 

(Curculionidae: Coleoptera) 
2. 	 Lesser grain borer, Rhyzopertha dominica (F.) (Bostrichidae: 

Coleoptera) 
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3. 	 Red flour beetle, Tribolium castaneum Herbst. (Tenebrionidae: 
Coleoptera) 

4. 	 Confused flour beetle, T. confusum J. Duval (Tenebrionidae: 
Coleoptera) 

5. 	 Saw-toothed grain beetle, Oryzaephilus surinamensis L. 
(Tenebrionidae: Coleoptera) 

6. 	 Long-headed flourf beetle, Latheticus oryzae Waterhouse. 
(Tenebrionidaz: Coleoptera) 

7. 	 Khapra beetle, Trogodenna granarium (Everts) (Dermestidae: 
Coleoptera) 

8. 	 Cadella beetle, Tenebriodes mauritanicus L. (Tenebrionidae: 

Coleoptera) 
9. 	 Angoumois grain moth, Sitotroga cerealella Olivier (Gelechiidae: 

Lepidoptera) 
10. 	 Indian meal moth/meal' worm moth, Plodia interpunctella 

Hubner (Gelechiidae: Lepidoptera) 
11. 	 Rice meal moth, Coroyra cephalonica Stainton (Gelechiidae: 

Lepidoptera) 

M ISCELLANEOUS 

Shootflies and gall midges 
1. 	 Paddy shoot fly, Atherigonaoryzae Mall (Muscidae: Diptera) 
2. 	 Sorghum shoot fly, A. soccata Rond (Muscidae: Diptera) 
3. 	 Rice gall midge, Pachydiplosis oryzae (W.M.) (Cecidomyiidae: 

Diptera) 

4. 	 Rice gall midge, Animala dilatata Arrow (Cecidomyiidac: 
Diptera) 

5. 	 Rice gall midge, A. dorsalis F. (Cecidomyiidae: Diptera) 

Thrips 
1. 	 Rice thrips, Thrips sp. (Thripidae: Thysanoptera) 

ScirpophagaincertulasWalker (Pyralidae: Lepidoptera 
(Yellow stem borer or paddy borer) 

Synonyms: Schoenobius incertellus, S. bipunctifer, S. punctellus and S. 
minutellus. 
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DIAGNOSTICS 

Egg: Colour creamy white, translucent at first, darkening during develop
ment, shape oval, flattened or elliptical, laid in clusters of 15-80 on the upper 
surface of leaf blades. Egg r ,asses oblong covered with soft silky light brown 
buff coloured hairs. The number of eggs per female is 80-150, with an 
average of 100. An egg batch is 7 mm long and 3 mm wide, each egg 
measuring 0.14 x 0.11 mm. 

Larva: General body colour ivory to greenish, full grown larva pale or yel
lowish white or with greenish tinge; head capsule orange yellow, worm like in 
appearance, tapering posteriorly from the first abdominal so.ment, head 
smaller in size as compared to body. Body shape slender, surface texture
 
velvety. Average size 20-25 mm, body width 3 mm. There are four larval
 
instars. It makes an exit hole and pupates within the larval tunnel, usually at
 
the base of the plant in a white silken cocoon.
 

Pupa: General body colour pale-white or flesh to yellowish white, tinged
 
green; distal margin of labrum slightly to markedly indented in middle; wing
 
rudiments of female pupa with dark central mark.
 

Femalepupa: Length 14.5 - 18.00 mm, diameter 2.5-3.00 mm
 
Malepupa: Length 11.5 - 15.00 mm, diameter 2.0 - 2.5 mm
 
Female bigger than male. Cocoon white, larger than length of pupa, measur
ing 18.0 - 20.0 mm
 

Adult: Shape pointed, body colour light brown ( = straw) with brownish dots
 
well-scattered, 5 black patches along submarginal area and 8 to 9 black dots
 
near tip. Female progressively yellow from base to tip with central black dot.
 
Hind wing pale straw. The diagnostic given by Chaudhry (1975) is black spot
 
in the middle of yellowish fore wing.
 

Male: General body colour pale yellow, antennae filiform, notched and
 

tufted on clavola, forewing brownish ochre with an indistinct blacl spot at the
 
lower angle of the cell, an opaque brown band and a marginal row of black
 
dots, a black spot in the middle, hind wings .hifz.
 
Body length 10-13 mm, Fore wing span 21-22 mm and Hind wing span 15-16
 
mm.
 

Female: Antennae filiform. Fore wing orange yellow with a prominent black
 
dot, hind wing light fuscous, oval, end of abdomen furnished with hais.
 

http:2.5-3.00
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Body length: 15-16 mm, Fore wing span: 30.00 mm and Hind wing span: 
20.00 mm. 

DURATION OF LIFE STAGES 
According to Grist and Lever (1969) egg 8 (7-10), larva 40(35-46), pupa 

8(6-10) and adult 4-5 days, respectively. 
According to Chaudhry (1975), egg 6-7, larva 12-27, pupa 9-12 and 

adult 5-7 days, respectively. 

ACTIVITY PERIOD 
The light trap catches in Sindh during 1973 revealed that the yellow 

stem borer has been predominent and passed through five generations with 
their peaks on mid April, 2nd week of August, 1st and 4th weeks of 
September and 2nd week of October. The emergence of"moths stopped 
around the end of October and the larvae entered hibernation in the crop 
stubbles (Mahar and Bhatti, 1974). 

The moths emerge from the overwintering larvae after pupation in the 
end of March or beginning of April and remain active from April to October 
thus passing through 4-5 generations in this period (Chaudhry, 1975). 

In Punjab the moths are most abundant during April-May and August-
October and their population was negligible during June ard July. The third 
period of abundance is from mid August to mid October (Dar and Majid, 
1975). 

According to Nayar et aL (1976) three to five (average four) genera
tions or broods of the yellow stem-borer occur in South India. The period 

from October to December is characterized by co!d weather, high humidity 
and low temperature, the environmental factors which are of crucial impor

tance. In sum this borer is active from April to October and hibernates as 

full-grown larvae in rice stubbles from November to March. Pupation occurs 

in March in stubbles and the moths emerge in April. The pupal period is7 to 

11 days. The moths do not feed. They live for 4-10 days to perform reproduc

tive function. A female usuaily lays a total of 12-150 eggs on the lower side of 

leaves. Eggs hatch in 6 or 7 days. The larvae pass through six instars in 16-27 

days. The mature larvae cut an exit hole in the stem of the paddy plant above 

the water level in the field before becoming pupae. A complete life-cycle is 

spread over 35-71 days. There are fopar to five overlapping generations in a 

year. The yellow stem borer besides paddy, also attacks "dib", as an alternate 
hcst plant. 



8
 

NATURE OF DAMAGE 
After hatching the young larvae roam about for sometime on the plant

surface. They get dispersed with the aid of silken threads and wind. After 
about 24 hours, they enter into the stem from the upper node and eat their 
way down to the nodes below. Only one larva enters one plant. After de
stroying one plant the I'rvae migrate to other plant, generally, through a leaf 
boot. The initial boring and feeding by the larvae in the leaf sheath causes 
broad longitudinal whitish discoloured areas at feeding sites but only rarely 
does it result in wilting and drying of the leaf blade. About a week after 
hatching, the larvae from the leaf sheaths bore into the stem, stay in the pitch 
and feed on the inner surface of the walls. After entering the stem, the larva 
usually seals the entrance hole with threads so that the water does not enter 
the plant. The plants are easily broken at points where stems have been hol
lowed. Such a feeding frequently results in a severing of the apical parts of 
the plant from the base. When this kind of damage occurs during the vegeta
tive phase of the plant, the central leaf whorl does not Linfold, turns brown
ish, and dries up, although the lower leaves remain green and healthy. This 
condition is known as dead heart and the affected tillers dry out without 
bearing panicles. When the plant dies after dead heart formation, the larva 
may come out of it and enter fresh plants. In case the panicles have been 
initiated, severing of the growing plant parts from base in thethe results 
drying of the panicles; they may nut even emerge at all, and those that have 
already emerged do not produce grains. Such a damage is easy to recognize 
as the panicles being empty are very conspicuous in the field. They remain 
straight and are whitish. Because of whitish colour these are called white 
heads. If the panicles are severed at the base after grain formation has been 
partially completed, shrivelled grains are formed. The loss caused to rice 
production by this pest varies between 3 and 95 percent. 

It has been experimentally demonstrated at IRRI by Pathak (1068) that 
plants can compensate for a low percentage of early dead hearts, but for 
every percent of white heads one to three percent loss in yield may be 
expected. 

The Chinese equivalents for dead hearts and white heads are rotten 
core and pale spike, respectively; in the latter case the immature grains are 
unable to develop (Grist and Lever, 1969). 

The full grown larvae pupate inside the stem in its basal portion. The 
pupation point is usually slightly above the roots of the paddy plant or some
times near the upper layer of soil. And before pupating a larva cuts a hole in 
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the side of the stem and plugs it with a thin webbing to serve as an exit for 
the emerging moth. The damage by borer is less in the early crop but, due to 
increase in pest population as the season advances, it is heavy in the late crop 
like basmati (Chaudhry, 1975). 

CONTROL METHOI)S 

Cultural: Several cultural practices are known to have a profound bearing on 
the yellow stem-borer's population. 
1. ARC (1973) recommended that nursery should not be sown before 20th 
May in Punjab (Dar and Majid, 1975) and 10th May in Sindh. Transplanting 
should be completed by 7th August in Punjab and at the end of July in Sindh. 

It could be said that if the age of the nursery is strictly restricted to between 
30-35 days, no stem-borer is transferred to the transplanted crop. Borer inci
dence is higher in wider spaced seedlings than in closer planting (Grist and 
Lever, 1969). 
2. Last date for transplanting in the field is 7th August for Punjab and 

15th July for Sindh. This regulation is necessary for the protection of rice 

crop. Crop transplanted after this date gets a heavy infestation and its yield is 

also appreciably reduced (Chaudhry, 1975). Hlowever, the dates should be 

kept under review every year so that they coincide with the most critical 

period of the pest; as the life cycle could fluctuate with the ecological and 

meteorological changes (Ghouri, 1975). 
3. Since the eggs of S. incertulas are laid near the tip of the leaf blade, 

clipping the seedling before transplanting a widely practiced procedure, 
greatly reduces the carry over of eggs from seed bed to the transplanted 

fields. Likewise, discarding of seedlings with dead hearts at the time of trans

planting rice is a useful practice. 
4. In Pakistan it has been found that the borers occur upto 9 inches deep 

in the stubbles, therefore, harvesting at ground level to remove majority of 

the larvae is suggested. It is believed that close harvest near the soil level 

wipes out the larvae from the field as they are carried with the straw and 

destroyed. 
Routine methods of controi formerly advocated were, flooding during 

December-January for 5 days, deep ploughing (often followed by flooding, 

which induces rottening of stubbles), burrying or burning of stubbles and de

layed planting to minimize attack (Mahar and Bhatti, 1974). 
Pathak (1968) suggested the de-composing of stubbles with low rate of 

calcium cyanide. 
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It must b2 emphasized that the last date for destruction of stubbles in 
each ecological zone of the country should be fixed by the entomologists con
cerned, keeping in view the meteorological data, biology of the pest, cultural 
practices in vague, and water supply, etc. 
5. Clean cultivation and crop rotation were practiced to deny a continuous 
food supply to the insects. Rabi crop following rice, particularly wheat should 
be given nitrogenous fertilizers. 
6. Rice sprouts in rabi crop or in stubble field should be collected and 
burnt because these provide food to the succeeding generation of months 
emerging from hibernating larvae during the month of March. 
7. Suwing of berseem crop in the rice stubble field should also be 
discouraged since 90 percent of the hibernating larvae survive in the berseem 
field (Ahmed, 1975). 

Mechanical: 1. This comprises destruction of egg masses, crushing them on 
the leaves, or their removal with the leaf tips. Records show that it may take 
one day to collect the eggs from only half an acre in fairly badly attacked 
fields. In Sen-Shu county (Szechwan) 7 million egg-massess were collected in 
1939 (Grist and Lever, 1969). 
2. Use of light traps in the transplanted paddy field and in the nurseries. 
3. Picking and destroying of egg masses and dead hearts (ARC, 1973). 
4. Chaffing of rice straw during winter to kill hibernating larvae. 
5. Use of light traps on large scale during August and October on dark 
nights to be adopted as a regular practice. 
6. Regular field scouting particularly during the period from 3rd week of 
August to 1st week of October should be done for checking the pest 
population on transplanted crop (Ahmed, 1975). 

Chilo suppressalis(Walk) (Noctuidae: Lepidoptera) 

(Striped rice stem borer) 

Synonyms: Crambussuppressalis,Chilo sinplex, Chilo oryzae. 

DIAGNOSTICS 
Egg: Eggs are scale like, white translucent when freshly laid and become dark 
as they approach near hatching. These are laid in clusters (=arranged in a 
thin elliptical plate) of 60-70 each and are not covered with hairs. A female 
lays about 300 eggs in masses of variable size on upper surface of leaf blades 
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along the mid-rib near the basal half, or on the under-surface of leaf sheath.
 

Eggs batch in 5-6 days.
 

Larva: Larva is greyish brown with a yellowish-brown head. There are three
 

faint dorsal and two lateral, longitudinal brownish staipes. The full grown
 

larva measures about 26 mm long.
 

Pupa: It is light brown, or reddish brown in colour. Measures 11-13 mm long 

and 2.5 mm broad. 
pale yellowAdult: General colour dirty brown. Fore wings uniform and 

without any cluster of minute specks in the certer. Hind wings are yellowish 

white with a ring of silken hairs along the cubital veins. Wings have dark 

spots arranged laterally near the tip of each wing. Measures 13 mm in length, 

with a wingspan of 23-30 mm. Females may measure upto 35 mm. Lo igevity 

5-8 (lays. 

DURATION OF LIFE STAGES 
onThe eggs hatch in 5-6 days. The newly-hatched larvae feed a little 

the leaf blade and leaf sheath, then they bore into the stems. The larvae have 

a tendency to congregate in a few tillers during the early instar period but 

later transfer from one tiller to another. The larvae become full-grown in 30

33 days after hatching and are 26 mm long and 2.5 mm broad. The mature 
nearlarvae pupate within the rice stems, (=inside the larval tunnel) either 

the middle or in the basal internode. The pupal phase lasts 5-6 days. The 

or stubbles after the crop harvest. Thehibernating larvae remain in stems 

adults live for three to five days. The entire life-cycle is completed in 43-52 

days. There are four generations in a year. This borer has also been recorded 

on maize and some wild grasses. 

NATURE OF DAMAGE 
Larval damage consists of boring in the stem resulting in 'dead-hearts' 

in the young plants and damaged stems in older plants. One caterpillar may 

destroy upto 10 plants. 

CONTROL METHODS 

Cultural and Biological: Clean cultivation is probably sufficient for control 

areas, but in areas of intensive cultivation losses can bepurposes in many 
high. Where rice is grown under fairly natural conditions, levels of parasitism 

are usually high and it is often preferable to avoid the use of pesticides, for 

they may destroy more parasites than the pests themselves. 
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Chemical: Foliar sprays of parathion, and parathion methyl are successful,but their mammalian toxicity is too high for safe use on a large scale. Endrin,
dieldrin, trichlorphon, dichlorvos anu diazinon have also been successful, but
several applications at weekly intervals are required. InIndia application of
combination of lindane and carbaryl, each at 3 kg/ha, at 3) and 15 days in
tervals, respectively, gives appreciable control of the pest. 
Note: In the literature Chilo .uppressalLv (Walk) as well as Chilo polychysa
(Meyr) have been ieported as borers of paddy. The taxonomic status of these
being same or different species and whether or not these occur in Pakistan 
needs to be verified. 

Scirpophagainnotata (Walker) (Pyralidae: Lepidoptera) 
(White stem borer) 

DIAGNOSTICS 
Egg: Colour creamy white, oval in shape but slightly flattened, laid in clusters
(imbricated rows) on leaf blades, egg masses oblong covered with silky light
brown hairs (some say greyish hairs), each egg measuring 0.14 mm X0.11 mmresemble eggs of S. incertulas both in appearance and nature of covering.
Larva: Elongate, milky white with a well-divided prothoracic shield; full
grown larvae pale white or yellowish white or with green tinge, head orangish
yellow. The distinct dark stripe seen on the back is actually the alimentary
canal. Body length 25 mam. 
Pupa: The only distinct morphological difference of S. ihnotata pupa from
that of S. iucemilu/s is corfined to the distal margin of labrum which is either
straight or slightly convex genae somewhat protuberant and shinning. Colour

pale white, enclosed in a white silken cocoon. 
 Wing rudiments of female
 
pupa without dark central mark.
 

Female pupa: Length 14.5 mm - 19.5 mm diameter 2.5 - 3.5 mm 
Malepupa: Length 12.5 mm - 14.5 mm; diameter 2.5 mm 

Adult: Moth is slender, white and similar to the yellow stem borer, except for
its orange (=pinkish) anal tuft of hairs, the absence of black spot on eachwing, and the prominent black antennae. The antennae may appear white if 
coated with white scales from the wings. 
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The body colour alone se.ves to distinguish it from any other lepi
dopterous pest, of paddy in Asia (Grist and ILever, 1969). 

ale: White with an orange anal tuft of hairs. Smaller than the female 
(Chaudhry, 1975). 
Winqg.pan: 18 mm - 24 mmrn (Grist and Lever, 1909). 

Fnah': Pure white with an orange anal tuft of hairs. Span 26 mml - 30 mmll 
(Grist and L.ever, 1969). Female bigger than male (Chaudhry, 1975). 

DURATION 01F LIFE STAGES 
Egg 4-9 days, larva 25-31 days, pupa 7-11 days, adult 4-14 days; com

plete life cycle giving a normal cycle of 5-7 weeks (Grist and l-cver, 1969). 
Chaudhry (1975) has reported, egg 0-7 days, larva 12-27 days, pupa 9- 12 days 
and adult 5-7 days. 

ACTIVITY PERIO) 
In Java, S. iniotata reaches pest status only in the low lands, i.e. upto 

200 metres above sea level, where the monthly rainfall at the end of the dry 
,,eason (October-November) is less than 200 mm (Grist and Lever, 1969). 
Chliaudhry (1975) lxs commented the same as far S. incertulas. 

NATURE OF I)AMAGE 
Larval injury to the internodes results in the same kind of dead hearts 

and white ears as for S. incentlas. Besides rice, it also attacks millets, sugar
cane, wild rice and weeds. 

In Java, the exceptionally high loss of 90 to 95 percent white ears had 
been recorded, such damage caused during the pre-flowering period, be
comes obvious by means of its colour when the crop ripens. One larva may 
destroy upto six young plants. In Northern Territory of Australia the average 
incidence of dead heart damage is 11 percent (Grist and Lever, 1969). 

CONTROL METHOL)S 

Cultural: 1.Late planting is recommended .,1 the Northern Territory of 
Australia so as to avoid oviposition by the main generation of moths which 
will have died by the time the seedlings are established. 
2. Delaying time of sowing until after the main flights of the moth may be 
helpful. 
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3. Light trapping results in attracting more males than females. 
4. Cutting the stubbles to a height of about 5 inches will isolate the larvae 
(Grist and Lever, 1969). 

Mechanical: Collection of egg masses in the nursery gave good control (Grist 
and Lever, 1969). ARC (1973). Ahmed (1975) and Chaudhry (1975) reported 
the same mechanical measures as for S. incertulas. 

Sesamia inferens Walker (Noctuidae: Lepidoptera) 
(Purple stem borer, violet stem borer or pink stem borer) 

Synonyms: Lecucaniainf'erns Walker, Nonogriainf'rens Walker 

DIAGNOSTICS
 
Egg: Colour creamy 
 white when freshly laid, changes to brownish and 
Ultimately to grey before hatching; shape hemispherical (= globular), shell 
with fine ridges running in regular order down to sides from the top; creamy 
white to flesh coloured flutings quite evident on the surface. 

The eggs are laid in rows (3-8) on the inner side of leaf sheath and stem, 
and are difficult to detect. The eggs are not covered with hairs. The number 
of eggs per batch being 30-100 and the size of each batch 2-8 mm. Each egg 
approximately measures 0.6 mm x 0.4 mm. A single female could lay 400 or 
more eggs on one plant. The incubation period may be 7-17 days depending 
upon the season. 
Larva: General body colour of freshly hatched larvae pale yellow, cervical 
region and anal plates (lark brown, prothoracic shields pithy black. -lead 
relatively lai'ger than thorax, body tapering posteriorly. 

Length 1.6 mm. Full-grown larva has glossy surface texture, is pale 
yellow with a purple tinge, head dark or orange red; a pair of caudal 
appendages at tip of abdomen, some authors say larva is distinctly segmented 
with two conspicuous posterior appendages. Length 24 mm - 29 mm; 
diameter 3 mm .-4 mm. Larval stage is completed in 1-2.5 months depending 
upon weather conditions. 

Pupa: General body colour reddish brown or dark brown, head with purple 
tinge; anterior end of pupa with a characteristic blue powder; ventrum light 
brown, cremaster at caudal end with 4 spines. Male 12.5 mm long and 2.00 
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mm in diameter; Female 18.00 mm long and 4.00 mm in diameter. Pupation 

takes place either in the bore or under a leaf sheath where caterpillar was 

already living. Quite a number of larvae may be grouped together under 

same leaf for pupation. Pupa is enclosed in a case made up of finelly shreded 

minute pieces of stem of its food plant. Before pupation the larvae cut out a 

hole through leaf sheath for emergence of tile moth. 

Adult: Body stout, broad-shouldered, fawn coloured; (some describe it pale 

brown), head densely covered with hairs. Fore wing ochreous with faint 
rufous tinge, three black discal dots and an intermediate brown stripe, 

speckled with red brown along median vein and near apical angle. Hlind wing 
and thorax white, legs brownish grey; abdomen whitish to brownish yellow 

but paler than thorax. Wing span 16-20 mm in male, 20-31 nm in female. 

Male: General body fawn coloured or pale brown; head densely covered with 

hairs; antennae pectinate, thorax white, legs brownish grey. Fore wing 

ochreous with faint rufous tinge, evenly rounded at the outer margins and 

furnished with a transverse dark marginal line, three black discal dots and an 
mm.intermediate brown stripe, span 28 mm. lind wings white, span 20 

Abdomen whitish to brownish yellow. 

Body length 14 am. The adult male with fully expanded wings measures 

about 1inch. Male s;maller than female. 

Female: General body fawn coloured, head covered with (lark brown hairs; 

antennae filiform; legs brownish grey. Fore wings ochreous with faint rufous 

tinge, evenly rounded at outer margins and furnished with a transverse dark 

marginal three black discal dots and an intermediate brown stripe, span 35 

mm. Hind wing white, span 23 mam. 
Abdomen whitish to brownish yellow, paler than thorax. Adult female 

with fully expanded wings measures about 1 inch. Female bigger than male. 

DURATION OF LIFE STAGES 
The eggs hatch on an average in 7 (6-10) days depending upon the 

weather conditions, the larval life from eclosion to pupation is 36 (28-56) 

days. It undergoes 5-7 moults. Pupal stage occupies 10 (8-11) days (Grist and 

Lever, 1969). The pupation takes place either inside the stem or in between 

the stems and leaves. The adults live for 5 (4-6) days. The entire life cycle is 

completed in 46-85 days. 
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ACTIVITY PERIOD 
In Pakistan it is active from March-April to November. In places where

wheat is planted after rice or in fields adjacent to paddy, it may migrate on towheat crop. It has been recorded on sorghum, maize, sugarcane (in NWFP)
and Oil many wild grasses.

Four generations are known in Mysoie where the adult life is about 4.5
days in males and 6.5 days in fenales (Grist and Lever, 19(9).

This insect does not hibernate in winter, when the alernate host plants
are available (I lalimie and IL:'al 1974) ra'her it maintains certain degree of
activit\ throtghout the year. There are 4-6 generations. 

NATURE OF I)ANIA(GF
The tiny gregareouF, ;arvae on hatching from tggs feed on the leaf

srieath (epidei ma! layer) which is decolourized aild ultilat,.ly dries tip. Later 
on it penetrates within thl shoots. The !arvae cither bore into the stern of a
plant (iice or ,,heat at an early stage ofgro th or a dead heart is formed dueto drying 1.1p of tile inner most whorl of leaves. It caii be easily pulled out. Up
to 20 percent of the shoots are thus damaged by this )est. But when thelarvae bore into the plant at earing stage, the white heads (ears without
grains) are formed. The larvae enter tile sten at any point, (from side to top)
boring through tihe nodes to tunnel in tile stem which may collapse and dead 
hearts may thus develop. 

In VietnamlUpto five larvae have been recorded in a single stem, and
several plants are often injured by migration of one larva (Grist Lever, 1969).

The eggs are laid in loosely adhering strings in several rows side by side on the inner surface of the leaf sheath where the margins overlap. They are 
not covered with hairs. Pupation usually takes place between the stem and
 
lea ',,heati.
 

The damage is less in carly 
 crop, but due to increase in pest population 
. the season advances, it is heavy in the late crop. A number of plants may

be damaged by a single caterpillar, as the larvae could leave the old tunnels
and przpare fresh ones. They are thus even termed as voracious. The larvae 
are also found in ears of wheat and rice. 

HOST PLANTS 
Mainly rice and maize are damaged, but it is also a pest of wheat and 

occurs on grasses, barley and sugarcane, causing about 1% damage, to the 
cane. 

http:ultilat,.ly
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CONTROL METHODS 

Cultural: 1. Earthing-up may kill young larvae, but their destruction by
ploughing the stubbles is more important (Grist and Lever, 1969).
2. Latif and Bux (1954) noted that an off-season cultivation comprising of 
two ploughings with desi plough could cause 91-97% mortality of rice bores; 
whereas a fallow land showed only 66% mortality. 

Mechanical: 1. Clean Cultivation: Weeds should, as far as possible, be 
eliminated from fields during early growth of the rice. When hand weeding is 
practised, the weeds should be burnt or burried to destroy eggs or larvae they 
harbour. 
2. Remoral of'Attacked Shoots: As one larva can destroy several shoots, 
systematic cutting-out of dead hearts during the establishment of a new 
plantation and during early ratoon growth serves to minimize damage. It is 
important, however, to locate shoots which show early signs of attack. Those 
with central leaves completely dried out will contain few bores and their 
collection serves little purpose.-The collected shoots should be destroyed to 
kill the borers they contain (Williams et al. 1969) 
3. Picking and destroying of egg masses and dead hearts. 
4. Use of light traps in the transplanted field (ARC, 1973). 
5. Chaffing of rice straw during winter is also suggested to kill hibernating 
laivae which continue feeding even in dried straw. 
6. Regular field scouting particularly during the period from 3rd week of 
August to 1st week of October should be done for checking the pest 
infestation on transplanted crop (Ahmed, 1975). 

Chilopolychrysa (Meyr) (Pyralidae: Lepidopetra) 
(Dark-head rice borer) 

Egg: Eggs are scale like in appearance and are laid in batches of 30-200 in 
rows along the under surface of leaves. Hatching takes place after 4-7 days. 
Larva: There are six larval instars. The mature caterpillars are 18-24 mm 
long and about 2.4 mm broad. They have a black head capsule and thoracic 
plate. Larval period extends from 16-43 days with an average of 30 days. 
Pupa: The papal stage is of about six days. 
Adult: Fore wing of adults is uniform pale yellow with a cluster of small dark 
spots in the centre. Hind wing is whitish. Moths are 10-13 mm long with a 
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wingspan of 17-23 mm. Adults live for 2-5 (lays. The total life-cycle takes 26
61 days, and there are probably six generations per year. 

NATURE OF DAMAGE 
The newly hatched larvae start feeding on the inner tissues of leaf

sheath. In the second or third instar they bore into the stens and feed on the 
inner tissues. The specific point where the larvae frequently fecd is area 
around the nodes of the stem or right at the node. Thus the stems are 
weakened and are liable to be easily broken at this point. When the young 
plants are infested, dead hearts also appear. 

HOST PLANTS 
Besides rice, this insect can also occur on maize, sugarcane and grasses. 

DISTRIBUTION 
This insect has been recorded in India, Bangladesh, Burma, Malaysia, 

Indonesia, Thailand, Vietnam, Laos, Philippines, Sabah and Pakistan. 

CONTROL METHODS 
Chemical: For control of stem borers apply any one of the following granules 
after 25-30 days of transplanting the nurseries as a first chemical treatment at 
the dose indicated against each: 

1. Basudin 10 G @ 7 kg 
2. Diazinon 10 G @ 7 kg 
3. Sevidol 8.8 G @ 9 kg 
4. Padan 3 G @ 9 kg 
5. Furadan 3 G @ 8 kg 
6. Advantage 5 G @ 8 kg 
7. Lorsban 5 G @ 9 kg 
8. Birlane 10 G @ 7 kg 
9. Ekalux 5 G @ 7 kg 

Give second chemical treatment with any one of the following granules 
50 days after transplaniing the nurseries: 

1. Basudin 10 G @ 9 kg 
2. Diazinon 10 G @ 9 kg 
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3. Sevidol 8.8 G @ 10 kg 
4. Padan 4 G @ 10 kg 

5. Furadan 3 G @ 10 kg 
6. Lorsban 5 G @ 9 kg 
7. Birlane 10 G @ 9 kg 
8. Ekalux 5 G @ 9 kg 
9. Advantage 5 G @ 12 kg 

When the populations of rice stem borers exceed the economic 
threshold levels, spray any one of the following insecticides 

1. Sumithion 50 EC @ 500 ml 
2. Sumibas 75 EC @ 400 ml 
3. Mipcin 50 WP @ 900 ml 

Zeuzera sp. (Cossidae: Lepidoptera) (Cossid moth) 

DIAGNOSTICS 
General body colour brownish pale, moths are medium sized and heavy 

bodied" wing motts present (wings pale and markedly with large black dots). 
Wings long and narrow; fore wing with arole very large, vein 11 given off 
from 10; hind wing with errect bar between vein 7 and 6 at end of 7, veins 4 
and 5 are given separately. Fork of vein-let in cell of both wings broad. Both 
pair of wings with Cu2 present and M furcate within 7. Antennae of male with 
proximal half bipectinate. The distal half of the antennae wholly simple in 
female. 

The larvae of these insects are internal feeders and feed on the pith or 
the inner side of the plant. The prothorax is enlarged and head is united to it. 

The mandibles are large in young ones. 

Nephotettix nigropictus (Stal) ( = N. apicalisMotschulsky) and 
Nephotettib impicticeps Ishihara (Deltocephalidae: Hemiptera) 

(Green rice leaf hopper(s)) 

DIAGNOSTICS
 

Egg: Eggs are laid in the leaf-sheaths, when they hatch in about 6-7 days.
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Nymph: Total nymphal duration is 16-18 days and there are five instars. 
Adult: Smaller and slender than Sogatella spp. (3.2 - 5.3 mm long) but 
greenish in colour. They are characterized by the presence of black spots on 
wings and black wing tips. 

DURATION OF LIFE STAGES 
It is a sporadically occurring serious pest in the rice growing areas. Its 

population builds up quite rapidly. The females, after undergoing a pre
oviposition period of 6-9 days, lay eggs on the inner surface of the leaf-sheath 
in groups of 3-18. The eggs hatch in 3-5 days and the nymphal stage is 
completed in 12-21 days. The adults live for 7-22 days in summer. There are 
about six overlapping generations from March to November. 

lie insect overwinters in the adult stage. The pest population is the 
maximum in July-August and decreases markedly after a heavy rain. 

NATURE OF DAMAGE 
The nymphs and the adults cause direct damage by sucking of sap from 

the young leaves of plants, lower their vigour turn them yellow and ultimately 
brown. Its closely related species N. impicticeps transmits several plant
viruses. When the number is small the damage is negligible. It is only when 
higher population appear that a considerable damage is done. 

HOST PLANTS 
Main host plant is rice, while alternate are Panicum spp. Cyperus spp. Poa 
spp. and other grasses. 

DISTRIBUTION 
India, Pakistan, Burma, Philippines, China, Indonesia, Papau New 

Guinea. 

CONTROL METHODS 
Same as for Sogatellafurcifera 

Cultural: 1.Remove veeds from around the crop fields to lower the 
population, as many of the weeds are alternate hosts for the leaf hoppers. 
2. Adults are greatly attracted to light and hence population can be lowered 
by using light traps. 
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3. Use granules of Di- !inon or Furadan with irrigation water. 
4. Spray any one oi the following insecticides carbaryl, malathion, 
azinphosmethyl and endosul for the weekly intervals. 

Sogatella furcifera Horvath (Delphacidae: Hemiptera) 
(White-backed planthopper) 

DIAGNOSTICS 
Egg: Eggs are laid in masses in the leaf-sheath, each egg is with a long nrtrrow 
egg-cap. Hatching takes about 3-6 days. 
Nymph: Greyish white, turns dark grey when near maturity. Some describe 
them as pale brown. Their size is 0.6 mm when young and 2.0 mm when fully 
developed. Nymphal period is 11-12 days. 

Adults: Straw coloured, wedge-shaped, with white-back. Adult measures 3-4 
mm. It is distinguished by the absence of a median transverse ridge on the 
vertex. The vertex is characteristic in giving the insect a long narrow face. 
The forewings are hyaline with dark veins, and a conspicuous dark spot in the 
middle of the posterior edge. The pronotum is pale yellow and the body 
black. The adults live about 18-30 days. 

ACTIVITY PERIOD 
The insect is available throughout the year on weeds and other alternate 

host plants. But its importance on rice is only sporadic. Its population 
becomes prominent during August-September. The nymphs and the adults 
are very active and can easily jump from one leaf to another on even a slight 
disturbance. 

The adults lay eggs generally on the leaf sheath. The eggs hatch in 3.4 to 
4.6 days. The nymphs feed on the leaves and become adults in 8.9 - 13.1 days.
The life-cycle is completed in 12.3 to 17.7 days. The adult females live for 
about a week. There are several generations in a year. In the rice growing 
tract the insect remains inactive in the winter and its population becomes 
noticeable only from the month of May onwards on the paddy nursery. 

NATURE OF DAMAGE 
The damage is direct as the insect sucks cell sap from the leaf surface 

and tends to congregate on the leaf sheath at the base of the plant. The 
leaves of attacked plants turn yellow and later on rust red. Rice yellows cause 
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a reddish-yellowing of the folliage (hopper-burn) and the plants become 

stunted. These symptoms start from the leaf tip and spread to the rest of the 

plant. Numerous brownish spots also appear on the feeding-sites. 

The attacked plants ultimately dry up without pro,,ucing ears. The insect 

also excretes honeydew on which a sooty mould appears, imparting a smoky 

hue to the paddy field. 

HOST PLANTS 
Main host plant is rice, but alternatives include many species of grasses, 

maize and millet. 

DISTRIBUTION 
Bangladesh, India, Sri Lanka, Malaysia, Philippines, Indonesia, China, 

Korea, Japan and Pakistan. 

CONTROL METHODS 
be controlled byChemical: Same as for other leaf hoppers, the pest can 

dusting BHC 10% or by spraying the crop at weekly intervals with a number 

of insecticides viz. carbaryl 0.1%; malathion 0.05%, endosulfan 0.04% 

Sumibas 75 EC (&400 ml or Mipcin WP @1 900 ml. If Diazinon granules are 

used for stem borer, plant hoppers are automatically controlled. 

LeptocorisaacutaThunberg (Coreidae: Hemiptera) 
(Rice bug or Rice seed bug) 

DIAGNOSTICS 

Egg: Round, flat, red to black in colour; these are laid in rows of 10-20 on the 

leaves of host plants 

Nymph: The newly hatched nymphs are pale green measuring 2 mm in 

length. With advanced growth green colour deepens. Cic'vn up brown 

nymphs resemble adults e.xcept size and in being wingless. There are five 

nymphal instars, distinct colour ch.,nges occur after each moult. The nymphal 

period lasts 17-27 days. 

Adult: Adults are slender, 20 mm in length; greenish brown (some call it 

yellowish green) when alive; legs long, antennae 4-jointed. Some authors 

have recoided the longevity of adults upto 115 days under favourable 

conditions. 
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DURATION OF LIFE STAGES 
The egg, nymphal and adult stages lost 6-7 days, 2-3 weeks and 33-35 

days, resp,actively. The exact number of generations is not known. 

The insect breeds all the year round on grasses and other plants and 
appears on paddy in August. The activity period continues upto November. 
The females do net mate for 12 to 14 days following their emergence as 
adults. A female usually lays round yellow eggs in rows of 10-20 eggs on the 
leaves. The eggs are laid for 3 days at the rate of 12-19 per day beginning 
from 3rd or 4th day after pairing. The eggs hatch in 6 or 7 days and there are 
six nymphal stages which take 2-3 weeks. The adults live 30-35 days. The 
insect car. be easily located in the mornings or evenings when the 
temperature is low, it hides in plants when the temperature is high. Several 
generations occur in nature but the exact number is not known. 

NATURE OF DAMAGE 
The fields which are severely attacked, give out a repugnant smell. 

Because of such a foul smell the insect is also called gandhy bug. Both the 
adults and nymphs suck juice from the developing grains in the milky stage, 
causing incompletely filled panicles or panicles with empty grains. Before the 
grain is formed the bug will feed on succulent young shoots and leaves. Black 
or brown spots appear around the holes made by the bugs on which a sooty 
mould may develop. This insect appears as a pest of paddy only in certain 
years and factors for its appearance in higher populations in some years are 
not known. One view is that this insect is very destructive in areas where 
rainfall is evenly distributed throughout the year and also in irrigated crops. 
Yield losses of 10-40% are common, and in severe infestations the crop may 
be destroyed. 

DISTRIBUTION 
Pakistan, India, Sri Lanka, China, Philippines and Indonesia. 

HOST PLANTS 
Main host plant is rice whereas, alternatives include various species of 

wild grass. 

CONTROL METHODS 

Cultural: In general the same control measures as for leafhoppers and 
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planthoppers are used for the pest. Destroy the weeds and other plants which 
serve as alternate hosts. 

Mechanical: Collect the insects with hand net and destroy them. 

Physical: Collect the insects by using light traps and then kill them. 

Biological: The nymphs and adults of bug are predated upon by Cicindela 
,s('puic'tataFab. and the robber fly, O1ninatiu. sp. 

Chemical: Spray the crop with BIIC or DDT 0.25% before flowering or dust 
the crop with BHC 5-10%, aldrin 2.5% or chlordane 5%. 

Riptotus linearisFabr. (Coreidae: Hemiptera) 
(Rice bug) 

DIAGNOSTICS 
Dark cinnamon-brown; pronotum, scutellum, corium and lateral areas 

of sternum distinctly punctate; first, second and third joints of antennae, 
fascia at base of head between eyes, central fascia to head beneath, lateral 
angular spines to pronotum, disk of sternum, and abdomen black, a 
sublateral laevigate pale ochreous, fascia margined with black on each side of 
head and sternum. Lateral areas, base, and some black spots on abdomen, 
luteous, a small spot in middle of posterior pronotal margin, and tile apex of 
the scutellum, pale luteous. Length 14 mm to 16 mm, breadth between 
pronotal angles 3mm to 1/32 mm. 

The adults of bug suck the sap from the leaves, stems, and grains during 

the milk ripe phase of grain development. The grains turn yellow and later 
brown. In milky to yellow ripeness stage, empty panicles and husks and 
withered seeds may be observed.. Close observations revealed numerous 
pricks (sucking places) on the damaged rice plants. 

HOST PLANTS 
This insect is also found on maize and sorghum and at times on other 

millets. It infests the tender shoots of sweet potato. It is also a minor pest of 
lucerne and cowpeas. 

Scotinophoracoarctata(Thunb.) (Pentatomidae: Hemiptera) 
(Black paddy bug) 

Egg: Eggs are green or pink when freshly laid. These are laid in batches of 
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40-50 and a single female can lay several hundred eggs. An egg is about 1 

mm long. The incubation period is 4-7 days.
 

Nymph: The general body colour of nymphs is brown, with a 'green
 

abdomen. They moult five times and become adult after 25-30 days.
 

Adult- Adults are brownish-black, with a few indistinct yellow spots on the 

thorax. The tibiae and tarsi are pinkish. An adult measures 8-9 mm in length 

and can live upto 28-29 weeks. When in huge numbers, they make swarms 

and can be collected by light traps. 

NATURE OF DAMAGE 
Both the nymphs and adults feed, above the water level, at the base of 

stem. Its saliva is very toxic, hence young seedlings or severely infested plants 

often die. In less infested plants the growth is retarted and sometimes grains 

get shrivelled due to poor nutrient supply. 
The development period is about 5-7 weeks but adult life could be 

prolonged for more than six months. 
It is a periodic pest of rice which though is associated with the paddy 

plants but has seldom assumed a serious status. 

Rhopalosiphum maidis (Fitch)
 
( Aphis maidis Fitch) (Aphididae: Hemiptera)
 

(Maize aphid or corn leaf aphid)
 

DIAGNOSITCS 
Adults winged or apterous; 2 mm in length, siphunculia short and 'With 

dark purplish areas around the base; long conspicuous setae on the cauda. 

Reproduction is mostly parthenogenetic. 
Very little is known about its life history. The total life duration is about 

8 days in the tropics. 
This insect attacks leaves, leaf-sheath and inflorescence of maize (main 

host) or alternate hosts like sorghum, millets, sugarcane, wheat, barley, rice 

and many members of Gramineae besides several weeds. As aphids are 

known to produce honeydews, the infested parts become mottled and appear 

distorted. The new growth is retarded and inflorescence in severe infestation 

become sterile. 
This insect is primarily famous for spread of about a dozen of virus 

diseases in cereals and other crops. 
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CONTROL METHODS 
Cultural: Burning of the seed crop stubbles after harvest is a recommended 
cultural practice. 
Chemical: Spraying of dimethoate if the extent of damage warrants a 
chemical approach. 
Biological: In a healthy growing crop usually natural agents like Coccinela 
sexpunwtata keep the population quite low. 

Spodoptera inauritia(Boisduval)
(Noctuidae: Lepidoptera)

(Paddy armyworm, paddy swarming caterpillar) 

DIAGNOSTICS 
Egg: They are spherical in shape and are laid in clusters of 100-300 at the tip
of upright leaves. These are covered with a brownish felt-like material with 
setae from the female body. Hatching takes place within 3-9 days. 
Larva: The fresh larvae are greenish in colour, and about 2 mm in length.
With advanced age body colour changes to brown. Full-grown larva is 35-40 
mm long and is dark to pale green. Black head has a pale forked line. There 
are three lateral lines along the body with dark segmental marks above. The 
larval colour varies greatly and shows a phase variation pattern as in locust. 
When disturbed it curls into a ring, a characteristic common to all cutworms 
and armyworms. The larval period is 15-24 days. 
Pupa: Pupa is dark brown in colour and bears two apical spines. Pupation

takes place in the soil in the earthen cells and lasts for 7-14 days.
 
Adult: Body colour is pale brownish or grey-brown (some say light coffee
brown). The fore wings possess a prominent black spot also termed as dark 
blotches and several dark lines. The hind wings are whitish-brown with a thin 
dark margin. Moths are 15-20 mm long, and with wingspan are 30-40 mm. 
The moth is nocturnal and active after dark. During the day it hides in 
crevices. Generally it is not attracted to light. The entire life cycle is 
completed in 37-40 days. 

NATURE OF DAMAGE 
The young larvae eat leaves of rice seedlings, by initiating first nibbling

the surface. A grown up caterpillar is very voracious. When they are in 
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sufficient numbers, they can destroy the whole crop in a very short period 

and then move to another field. The healthy and grown up paddy plants even 

if attacked by the caterpillars, are rarely severely damaged. Most of the 

damage is thus restricted to the seedling stage. The pest isnocturnal in habit. 

HOST PLANTS 
The major host is rice while the alternative include maize, sugarcane, 

cruciferae and various species of Gramineae. 

DISTRIBUTION 
Africa, Asia, Australia and Hawaii Islands. 

CONTROL METHODS 
Use 250-300 gm of Lannate 90 WSP or 500-750 gm of Orthene 75 SP. 

Agrotis segetus (Schiff.) (Noctuidae: Lepidoptera) 
(Turnip moth or gram cut-worm) 

DIAGNOSTICS 
Egg: Shape globular, colour pale, delicately ribbed and glistening.
 

Larva: General body colour pale grey, some specimens tinged with pink, a
 

pale edged line running down the back. Head pale with two brown marks, the
 

under surface is light grey and there is an X-shaped mark on the head; on the
 

sides are black glossy spots each bearing a small hair. Full grown larva
 

measures 40-45 mm.
 

Pupa: Exoskeleton smooth, brown, heavily chitinized; end of abdomen with
 

two spines. It measures 10-12 mm.
 
in colour, head and thorax brownish,Adult: Predominantly grey brown 

or reddish brown, asparingly speckled with black. Fore wing grey, brown 


distinct blackish reniform (kidney shaped) mark and four blackish wavy lines
 

near centre and a marginal series of black spots.
 

Male: White brown, pale brown, or fuscous. Head and thorax brownish,
 

with black. Antennae brown, bipectinate, branches ofsparingly speckled 
moderate length. Palpi darker at sides, collar with dark line. Fore wings grey, 

brown or reddish brown with double waved sub-basal ante- and post medial 

lines, an obscure wavy submarginal line and a reniform with dark centres and 

edges, the claviform small and black. All such markings being much obscured 
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in the dark specimens. Hind wing semni-hyaline, irridescent white with dark 
marginal line and in some specimens with dark suffusion on margin, inner 
margin brownish. Moths have a wing span of 30 nm, abdomen white. 
Female: Antennae simple, branches of moderate length, colour whitish 
brown, pale brown or fuscous. Palpi darker at sides, collar with dark line. 
Colour of fore wing varies from grey to brown or reddish brown; fore wing
with double wavy sub-basal anti- and post medial lines, an obscure wavy sub
marginal line and reniform with dark centres and edges, claviform small and 
black. Hind wings white with dark marginal line, and some specimens with 
dark suffusion on margin. Wing span 30 mm. Abdomen white. All these 
markings being much obscured in the dark specimens. 

DURATION OF LIFE STAGES
 
The duration of egg stage of A. segetum was 
12 days at 30.5°C (86.9°F),

the larval stage averaged 68 days at room temperature averaging 25.2"'C 
(about 77.4 1F), and there are five or six larval instars, the last of which is 
completed in about 40 days, including a prepupal stage of about 14 days by 
Fielder (1941). 

ACTIVITY PERIOD 
Adults of A. segetum are present from mid-May to the end of June and 

oviposit mainly in the first half of June. The larvae hatch in 8-14 days, feed 
until the end of September and then hibernate in tunnels in the soil. They
prefer fine damp soil covered with weeds. The overwintered larvae usually 
come out to the surface and begin feeding 'in April, but temperature below 
10'C (50('F) and heavy rainfall could delay their appearance. Pupation occurs 
in spring, with no resumption of feeding. By mid-May the pupa has worked 
its way out of the cell and moved to just below the surface of the ground. 

Near Berlin A. segetum has one generation a year but very few 
individuals give rise to second generation (Fielder, 1941). 

The adults which emerge in May are active until end of June. 
Oviposition begins 2-5 days after emergence, the eggs are laid singly or in 
groups on lower surface of leaves of both wild and cultivated plants and even 
on plant debris. The larvae hatch in later part of June and July and feed first 
on the leaves and then on the plant collar. The new adults appeared in July-
September and the second generation larvae were feeding until autumn 
(Ionesc, et al, 1966). 
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There is only one generation a year in Europe but four generations 
occur in Central Africa (Grist and Lever, 1969). 

The adult moths fly in June-July, and from May to early July each 
female lays over 1000 eggs on stems of plants closer to ground. The small 
newly hatched larvae feed mostly below ground. Feeding continues till 
autumn and caterpillars increase in size. The next April a second feeding 
period begins because the soil surface is moist; feeding occurs above and 
below ground. The large caterpillars are voracious and rapidly consume 
seedlings. Pupation occurs in April and terminates in May and June (Jones 
and Jones, 1974). 

NATURE OF DAMAGE 
The larvae of A. segetum have a habit of biting off fresh tender stems 

near the ground. The larvae which usually hatch at night, begin to be 
negatively phototactic during the second instar. Larvae in the third and 
subsequent instars were never found by day on the plants, but only under 
fallen leaves or just below the surface of soil. Young larvae feed on leaves of 
plants, mostly weeds, on which the eggs are laid, and reject only those that 
are very hairy or have a hard epidermis. The older larvae also eat food rich 
in chlorophyll, but as they cannot climb the stems they attack these parts of 
plants that are immediately above the ground 

CONTROL METHODS 
Mechanical: The clods in the fields should be broken and the fields should 
be flooded to control the pest in the infested fields (Nayar et aL., 1976). 

Agrotis ipsilon (Hufn) (Noctuidae: Lepidoptera) 
(Greasy cutworm or wooly bear) 

DIAGNOSTICS 
Egg: The ribbed eggs are laid in clusters of 30-50 on the underside of leaves 
or on parts of the stem lying close to the ground or in wet and muddy soils. A 
female lays about 300-350 eggs. The ribbed egg measures 0.5 mm. 

Larva: General body colour greasy grey to brown with faint lighter stripes; 
head red. Newly hatched caterpillar 1.4 inch in length; fulfledged nearly 2 
inches long, and dark-brown in colour. It coils itself and feigns death when 
disturbed. Cannibalism isseen among the larvae. 
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Pupa: Colour red brown, with a sharp spine like caudal extremity. Pupates in 
soil in an earthen cocoon. Length: 20 mm. 
Adult: Fore wings sombre brown with numerous wavy lines and spots; more 
suffused with brown and with a black streak beyond reniform; submarginal 
line dentate with two black steaks below apex; hind wing fawn coloured. 
More or less suffused with fuscous brown; wing expanse 42-56 mm. 

DURATION OF LIFE STAGES 
According to Ionescu et al. (1966), the larval stage lasted 43-50 days at 

daily temperatures of 20-24oC (68-75.2oF). 
According to lonescu et aL (1966), the larval stage lasted 43-50 days at 

daily temperatures of 20-24"C (68-75.2"F). 
Grist and Lever (1969) reported egg stage 2-9 days, larval stage 10-28 

days and pupal stage 30 days. 
Nayar et al. (1976) reported egg stage 2-13 days, larval stage 30 days, 

pupal stage 10-30 days, and the total life from 30 to 68 days, for summer and 
winter, respectively. 

ACTIVITY PERIOD 
In 1955-60, observations were recorded near Bucharest in Rumania on 

the cutworms like A. segetum and A. ipsilon that attack maize and it was 
concluded that the cutworms had two generations a year. The adults of 
overwintered generation were present from the end of May to July and the 
first generation larvae appeared in the mid-June, the first generation adults 
by the beginning of August and the second generation larvae in the 2nd week 
of August (Ionescu et al., 1961). 

The total life cycle occupies 1-2 months according to the climatic 
conditions in Indo-Pakistan. Two broods are present in the peak season. 
During the off-season the pest survives on some weeds. 

According to Popov (1963), severe damage was caused to maize, 
tobacco and other crops in various parts of Bulgaria in the spring of 1963 by 
the larvae of A. ipsilon (Hfn.), which appeared in large numbers in April-
May. The out-break was attributed to the weather in the preceding October-
November. In the field,, 3rd instar larvae of the 1st generation were found as 
early as the second half of May, pupae occurred at the beginning of June, and 
adult emergence probably took place before the end of the month. The 
larvae of the second generation appeared in July, and the first pupa was 
noted at the beginning of August. 
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NATURE OF DAMAGE 
Cutworms are polyphagous pests in all cultivated regions. Very often 

the damage they inflict is particularly great because they cut more young 
plants than they are able to eat. The cutworms become active at night and 
cut down newly emerged heads of rice, wheat, gram etc., mercilessly. They 
fell more plants than they can consume. They cut off or felled plants indicate 
the activity of the pest in the field. The stems of younger plants are cut at a 
height of about 5 cm from ground damaged. This results in retardation of 
growth and ultimate reduction in yield. 

The larva in the beginning feeds on fallen leaves or leaves touching the 
soil. As it grows, it feeds on the other parts of the plants and becomes full-fed 
in 10-30 days in the different seasons. 

The pesent researcher observed that caterpillars remain concealed in 
cracks in the soil during day time and come out at night for feeding purposes. 
Several caterpillars were seen crawling on the freshly emerged twigs of paddy 
plant near the light trap. 

CONTROL METHODS 

Cultural: Ploughing the soils and breaking the soils help in reducing the 
population in the soil. 

Mechanical: The clods in the fields should be broken and flooding of infested 
field can also help control the pest (Nayar et aL, 1976). 

DiachrysiaorichalceaFb. (Noctuidae: Lepidoptera) 
(Cabbage semi looper) 

DIAGNOSTICS
 

Egg: The moth lays 76-183 eggs, which hatch in 4-5 days. Laid in batches on
 
leaves of food plants.
 

Larva: Colour bluish green, body slender, bearing dorsal white lines and a
 
prominent lateral line and a few short dorsal hairs. Full-grown caterpillar
 

about 25 mm long. Larva has five instars covered in 11-28 days.
 

Pupa: Found in folded leaves. Pupal period is 4-23 days.
 

Adult: Head, collar and vertex of thorax reddish orange, tegulae and fore
 

wings pale red-brown; whole of outer area of fore wings except inner margin
 

occupied by a brassy golden patch which extends toward base below median
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vein. Hind wing pale at base, outer area fuscous and provided with dusky 
spots. Expanse 44 mm. Total life cycle is completed in 19-52 days. 

NATURE OF DAMAGE 
The larvae were observed roaming on fresh foliage of the plant. They

do some kind of damage by bitting the leaves from the centre. On their 
activity place, several leaves were seen eaten. 

HOST PLANTS
 
It is a 
pest of lucerne, berseem, gram, cowpea and oats. Caterpillars

have been recorded on indigo. Caterpillars also damage cabbage, cauliflower 
from seedlings to harvest in West Bengal. These also feed on sunflower at 
early stage, leaves of niger and also occurs on linseed. 

Euproctisfiaterna Moore (Lymantridae: Lepidoptera) 
(Hairy caterpillar) 

DIAGNOSTICS 
Egg: Colour creamy white to yellow, flat and round in appearance, circular in 
shape, usually laid on the lower surfaces of leaves in batches (masses) and
covered with hairs analgolden yellow from tuft of female. Eggs turn
brownish yellow near hatching. On an average ekg cluster measures 1.4 mm x
0.5 mm. An egg measures about 1 mrn. A female lays on an average 293 eggs.
 
Larva: The description of different larval instars isgiven below:
 
First Instar: The body colaur of a newly hatched larva is creamy or light

yellow, which changes to yellowish before moulting and a dark spot appears
 
on the first abdominal segment. Head is bright orange. Body length varies 
1.9-2.1 mm. 
Second hIstar: Head and eyes are bright orange brown, while body is greyish
yellow. There are paired brown dorsal protuberances on the first, second and
8th abdominal segments. The dorsal and lateral of nearly all theverrucae 
abdominal segments bear very fine white spicules forming tufts, the ventral 
side being slightly yellowish. Body length varies 5-5.4 mm. 
Third Instar: The general body colour is dark brown. The first abdominal 
segment with long lateral tufts of black hairs rising from prominent tubercles,
the other segments are with dorsal and lateral tufts of white hairs; the 9th 
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and 10th segment with white dorsal spots; the 1 th segment is with a dorsal 
black tuft of hairs. Body length is8-8.5 mm. 
Fourth Instar: Head is crimson, body colour is brownish black, but the hairs 
are thicker and longer. There is one white spot on each side of the dorsufli of 
9th and 10th abdominal segments. 
Fifth Instar: General body appearance is similar to the fourth instar. 
However, the body length varies from 22-23.2 mm. 

An overall description of an advanced larval stage, which is usually 
come across in publications isas under: 

Early instar larvae have whitish hairs, full-grown larvae are hairy and 
dark reddish brown in colour. They have a red head, reddish brown body, 
first abdominal somite with long lateral tufts of black hairs arising from 
prominent tubercles, other somites with dorsal and lateral tufts of white 
hairs. sub-dorsal pale line, 9th and 10th somite with white dorsal spots, 11th 
somite with a dorsal black tuft,body length 22-23.2 mm. 
Pupa: General colour dark brown to black, body covered with a thin-deep 
yellow cocoon interwoven with larval hairs, 9-10 mm in length and 4-4.5 mm 
in width across wing covers. Pupation takes place in leaf-folds or on plants in 
a thin cocoon of silk and hairs. 

Adult: Body stout, colour yellow, light wavy markings on wings; head, thorax 
and fore wings bright orange yellow (=deep yellow of some authors) 
abdomen more or less tinged with fuscous, anal tuft orange, fore wing with 
ante-and post-medial curved pale lines, space between them being slightly 
powdered with dark; scales towards inner margin and black rounded dots 
along apical margin (= submarginal of some authors). 
Male: Size smaller, head, thorax and fore wings bright orange yellow, 
abdomen more or less tinged with fuscous, fore wing being shorter and 
squarer, with ante-and post-medial pale lines, and with sub-marginal black 
spots, wing expansion 23-24 mm, male bigger than female, antennae 
bipectinate, fore wing with M2 basaly proximated to M3, Sc + R1 separated 
from Rs. 
Female: Head, thorax and fore wings bright orange yellow, abdomen more or 
less tinged with fuscous, anal tuft orange, fore wing with ante-anal and post
medial curved pale lines, space between them being slightly powdered with 
dark, scales towards inner margin, and black rounded dots along apical 
margin, wing expansion 33-38 mm, female smaller than male. 
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DURATION OF LIFE STAGES 
Egg stage lasts from 3 to 8 days, depending upon the prevailing season, 

with an average of 5.8 days. Larval stage occurs 35 to 80 days, larvae which 
hatch in November remain in this stage for 74 to 80 days or in other words 
winter is passed in larval stage. Feeding continues upto late December, it is 
resumed for a short period before it pupates in February. The shortest larval 
duration of 35 days occurs during May-June. There are 5 larval instars 
depending upon the season. Pupal stage lasts for 9 to 26 days with an average 
of 14.8 days. Adult life is 2 to 5 days in male and 3 to 6 days in female 
(Akhtar, 1961). The pre-oviposition period is 2-4 days. 

According to Nayar et aL (1976) egg stage lasts 5 to 9 (lays, larval stage 
29 to 35 days, pupal stage 10 to 12 days and total life cycle lasts 45 to 57 days. 

ACTIVITY PERIOD 
The pest passes through 5 generations during the year. As the 

generations overlap with a great variation, their number may accordingly 
vary from 4 to 6 and this mainly depends upon the temperature. The adults 
start emerging from the pupa of last generation around the end of February 
or beginning of March and copulate. The copulation period is 1.5-3 hours. 
The pre-oviposition period was 2 to 4 days and the females laid eggs on the 
lower side of leaves of available host plant. A female may deposit 85-161 
eggs in 1-3 clusters on the leaves. The egg-stage lasted for 3-8 days depending 
upon the season. The larval stage lasted for 35 to 50 days during March-
October while it may occupy 80 days in winter. The larvae when full-grown 
pupated in a loose silken cocoon on the leaves. Pupal stage lasted from 1 5 to 
2 weeks, from March-April to October and up to 26 days in winter. After this 
the moths emerged and repeated the usual life cycle. The larval and pupal 
stages were much prolonged in winter. The eggs of last generation are usually 
laid in November and the larvae which hatch from these eggs within 7 to 8 
days remain in this stage for about 80 days before pupation. The pupal stage 
in this case occupies about 3 weeks or a month. Thus almost all the stages of 
the pest are available throughout the year except from December to mid-
February when only the larval and pupal stages are met with (Akhtar, 1961). 
The activity period for different generations in Punjab is as under:-

First generation March - April
 
Second generation May - mid-June
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Third generation Mid-June - last week of August 
Fourth generation End of August - end of October 
Fifth generation November-February 

NATURE OF DAMAGE 
EuproctisfraternaMoore is a very serious pest of fruit tree like apple 

(Pynes malus), crab apple (Pyrus bacatta), her (Zizyphusjujuba), falsa (Grewia 
asiatica), loquat ((Eriobotyria japonica) and pear (Pyrs conimunus) 
agriculture crop like rice, cotton, berseem, shaftal, pulses and other plants 
like castoretc. Generally speaking it is a leaf eating caterpillar and the newly 
hatched larvae feed gregariously on the soft parts of the leaves, leaving a net 
work of veins and rendering a major portion of the foliage of the trees as 
skeletonized. In their advanced states of development the caterpillars may 
eat the whole leaf if it is tender and soft, while in case of hard leaf they 
skeletonize it, leaving only the main veins. An estimated 10-24 per cent 
plants of castor could be damaged during August to November. Sometimes 
the skin of the fruit is also nibbled and scratched by the larvae and although 
such injuries are only skin deep, the fruit is invariably exposed to attack of 
fungi and scavanger beetles and is most likely to be spoiled due to rotting. 
The hairs covering the bodies of larvae and those of larval moults, pupal 
cases, egg clusters and of anal end of female moth are poisonous and cause 
severe iching, irritation and blisters on the human skin on contact. As far as 
behaviour is concerned on emergence the larvae cut holes through the 
cluster covering and start feeding on the green tissues of the leaf that carried 
the egg clusters. The newly hatched larvae feed gregariously on the surface 
tissue of leaves. As they grow in size, they scatter on the leaves for feedifig. 
They are usually most active at night but also continue feeding during day. If 
disturbed the larvae make quick wriggling motion and raise their head and 
body hairs. 

CONTROL METHODS 
Mechanical: Collection and destruction of egg masses. 

Biological: Caterpillars are parasitised by: Henicospilus merdarius Grov. H. 
horsefieldsCam., Apanteles sp. and Disophryssp. 

Chemical: Use of contact poisons. 
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Euproctisvirguncula Wlk. (Lymantridae: Lepidoptera) 
(Hairy caterpillar) 

DIAGNOSTICS 
Egg: Eggs are laid in clusters. A female lays 103-145 eggs. These hatch in 3-4 
days. 

Larva: The full-grown larva is 2-3 cm long. There are 5-6 larval instars and 
total larval period is 28-35 days. 

Pupa: Pupation takes place in ground for 9-10 days. 

Adult: General body colour powdery white (snow white), end of abdomen in 
female provided with yellow bunch of hairs, head blackish on anterior-dorsal 
side. Antennae of male bipectinate up to apex, slightly curved almost in 
middle towards anterior side, antennae exceeding joint length of head and 
thorax usually ending on 1st abdominal segment, branches longer in male. 
Ocelli absent, palpi obliquely porrect, wing with veins 3, 4, 5 from near angle 
of cell 7, 8, 9, 10 stocked, 6 from below upper angle. Fore wing broader 
towards apical end and narrow towards base; underside of fore wing 
provided with very fine whitish silky thinly scattered hair, hind wing with 
veins 3 and 4 stocked or from angle of cell, 5 from above angle, 6 and 7 also 
stocked, along inner margin both the fore and hind wings are provided with 
silky whitish fringe on outer side; mid tibiae with one pair of long spurs, hind 
tibiae with two pairs, abdominal segments not easily divisible, covered with 
whitish powder, wing expanse 25-35 mm. 

Male: Almost same as adult, antennae in m,'ie bipectinate. Average wing 
expanse is 19.7 rm. 
Female: The abdominal end provided with prominent yellow bunch of hairs. 
Average wing expanse is 33.2 mm. 

The pest is found in the field throughout the year and peak population 
is during August to October. In summer, there could be even five larval 
instars and larval period reduced to 23-31 days. While overwintering 
caterpillars may take up to 103-108 days for the completion of larval period. 
There are 3 generations per year, and total life cycle could be reduced to 40
50 days during summer. 

NATURE OF DAMAGE 
The same as that of E.fraterna. 
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HOST PLANTS 
It mainly feeds on rice. But it also damages berseem, cowpea, bajra, 

sorghum, maize, Johnson grass and pastures. It has also been seen on wheat. 
It also causes annoyance to cattle. 

CONTROL METHODS 

Biological : It is parasitised by Apanteles sp., Carceliainedicella (Wulp) and 
ExoristasorbillansWied. 

Chemical : The recommended insecticides for E. fraterna also give good 
control for this because it is a species of the genus Euproctis. 

CnaphalocrocismedinalisGuen.(Pyralidae: Lepidoptera 
(Rice leaf-folder or Leaf roller) 

DIAGNOSTICS 

Egg: Flat and oval, creamy white (= yellow) in colour, laid singly or in groups 

(arranged in longitudinal rows of 1-3 layers thick) on leaves and leaf-sheaths. 
A female lays on an average 56 eggs. 

Larva: A newly emerged larva is dull white, or light yellow with a brown 

head. It turns greenish after feeding and usually feeds inside fold of leaves 

fastened together by silken thread. The full-grown larva is green and 
measures about 20-25 mrm. 

Pupa: Larvae pupate in loose silken webs in between leaves or in leaf 

sheath,,. The pupa is dark brown. The pupal stage lasts 6-8 days. 

Adult: Golden or yellow brown (= orange brown); wings with 2-3 wavy lines 

characterized by dark terminal bands (1 or 2 dark lines). The moth is 8-10 

mm long and measures 16-20 mm in wing expanse. 

DURATION OF LIFE STAGES 
The duration of egg, larval and pupal stage is 3-4, 15-25 (av. 23.2), 6-8 

(av. 7.4) days, respectively. The life cycle is completed in 25-35 days and 

there are four generations in a year. 

ACTIVITY PERIOD 
It is of sporadic occurrence, hence it would assume a pest status only 

occasionally. The moths are nocturnal and rest on the underside of the leaves 
during the day. The eggs are deposited on the leaves or leaf-sheaths. The 
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larvae on emergence feed on tender leaves without making a fold. The 
caterpillars undergo 5-6 instars. The grown up larvae fasten the longitudinal
edges/margins of leaf together with a sticky substance and feed (some say
live) inside the fold by scraping the green matter. The green tissues,
particularly the chlorophyll are eaten by the caterpillars. The scraped leaves 
become membranous, turn white and finally wither. The heavily infested crop
has streaks on the leaves and appears whitish and scorched from a distance. 
A single larva may damage a number of leaves as it migrates from one leaf to 
another. 

As a result of the attack, photosynthetic activity of the leaves is
interfered with and the plants are predisposed to fungal and bacterial 
infections. Attacked leaves dry up, weakening the plant. The yield of infested 
plants is reduced to the extent of 10-15 per cent. The pest is active from July 
to October and is at its peak during September-October. 

DISTRIBUTION
 
Besides Pakistan, this pest has been reported 
from Indonesia, Korea, 

Japan, Philippines and India. 

HOST PLANTS 
Rice is the main host but it occurs on a number of grasses, weeds and 

wild plants. 

CONTROL METHODS 
Cultural: 1. Removal of grass and weeds from buds around the paddy
fields helps to reduce the pest population. 
2. Light trapping of adults has been successful in some instances. 
Biological: The eggs are parasitized by Trichogramma spp., while larval 
parasites are Apanteles and Bracon spp. 
Chemical: The pest can be controlled by dusting the crop with BHC 10%, or
spraying it with any one of the following insecticides. BHC 0.2%, Malathion 
0.05%, Carbaryl 0.1%, Fenitrothion 0.05%, 900 gm of Mipcin 50 WP in 100 
litre of water. 

Creatonotusgangis L (Arctiidae: Lepidoptera) 
(Arctid moth) 

DIAGNOSTICS 
The female moth lays 285-695 eggs. General body colour crimson with 
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countless black pigments scattered irregularly; antennae fasciculated in male, 
palpi short and porrect; hind tibiae with one pair of spurs; fore wings rather 
narrow, veins 3, 4, 5 from angle of cell, 6 from upper angle, 7, 8, 9 and 10 
stocked; hind wing with veins 3, 4, 5 from angle of cell, 6 and 7 from upper 
angle, 8 from middle of cell. Fore wing in some specimens with vein 10 from 
cell and vein 5 in both wings sometimes from above angle of cell. Abdomen 
yellowish crimson, female with an abdominal tuft. Antennae fasciculated in 
male. Female with an abdominal tuft. A female moth lays 285-695 eggs. The 
eggs hatch in 3-5 days. There are seven larval instars and larval period lasts 
for 21-38 days. The pupal period is 6-11 days and the total life cycle is 
completed in 28-45 days. 

The adult moths were observed in paddy fields on plant leaves, stems 
etc., but no special kind of damage was observed. In general same kind of 
damage has been observed as the other moths do. 

HOST PLANTS 
This insect feeds on rice, oat and groundnut leaves. It infests sorghum 

and maize, and is also a sporadic pest of lucerne, Johnson grass and pastures. 
On the fruit trees the newly hatched larvae scrap the chlorophyll from leaves 
while the older larvae defoliate the plants. 

CONTROL METHODS
 
Biological: The caterpillars are parasitized by Drino sp.
 

Brachmia arotraea(Meyr.) (Gelechiidae: Lepidoptera) 
(Leaf folder) 

DIAGNOSTICS 
In the literature this insect has been recorded on rice in nursery and at 

tillering in Behar, West Bengal and Assam. Its larvae roll the leaves 
longitudinally and feed on the chlorophyll matter from within. They thus 

skeletonize the leaves. A mature larva measures 9 mm in length. It pupates 
in a thin transparent cocoon within the leaf rolls. 

Other species of this genus recorded on sweet potato include: 
1. Brachmia convolvulli Wals. 
2. B. engrapta Meyr. 
3. B. macroscopaMeyr. 
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The taxonomic position of leaf folders of this genus needs clarification. 

Very little is known about these insects in Pakistan. 

Nymphula depunctalisGuena (Pyralidae: Lepidoptera) 
(Rice caseworm) 

DIAGNOSTICS
 
Egg: Eggs are 
 laid singly on the leaves. One female usually lays about 50 
eggs. The eggs hatch within 2-6 days. 
Larva: The caterpillar is pale translucent green, with a pale orange head.
After few days of hatching the first instar larva constructs the first case. Tile 
larvae are semi-aquatic in habit and have slender gills laterally. The case is 
always filled with water, and larvae by virtue of gills can withstand immersion
in the aquatic surroundings. There are four larval instars and the total larval 
period lasts 15-30 days The full-grown caterpillar may be 13-20 mm long. 
Pupa: Pupation takes place inside the last larval case. The case is fastened to 
the base of stem. The pupal stage lasts 4-7 days. 
Adult: The adults are small, delicate, snowy white moths with pale brown 
spots on the wings. They have a wingspan of 15-25 mm. They live up to 3 
weeks. 

NATURE OF DAMAGE 
The caterpillar cuts tips of the leaves, makes the case and then lives 

inside it. The case is changed as the larva grows and moults. In severe 
infestations, the seedlings totally die off due to loss of photosynthesis.
Younger plants can withstand the damage but mature plants are seldom 
attacked. The feeding spot of larvae is usually the lower side of the leaves. 

HOST PLANTS 
The main host is rice plant. Most often the insect comes across on 

aquatic or submerged weeds in the water channels, very close to rice fields. 

DISTRIBUTION 
It is found in most of the rice growing countries of Africa, Asia, South 

America, Australia. In Pakistan it is an insect of casual occurrence in paddy 
fields. 
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CONTROL METHODS 

Cultural: 1 Draining the water from the infested field for 2-3 days kills the 

caterpillars. 
2. Addition of kerosene film to the water.
 

Chemical: Application of insecticides such as Parathion, Malathion, etc.
 

1-ieroglyphus banian Fabricius and Hieroglyphusnigrorepletus 

Bolivier (Acrididae: Orthoptera) (Rice grasshoppers) 

DIAGNOSTICS
 

Egg: Laid in pods in the soil.
 

Nymph: Yellowish, with many reddish brown spots in early stages, turns
 

greenish when older.
 

Adult: Shiny greenish yellow, 3 black lines running across pronotum, 40-50
 

mm long.
 

ACTIVITY PERIOD 
These species are sporadic pests of rice. 
The damage is caused by both nymphs and adults. The Hieroglyphus 

species have one generation in a year and pass the winter and dry part of 

summer in the egg stage. 
The eggs are found in the soil and they hatch in June or in early July, a 

few days after the first shower of the monsoon. On emergence the nymphs 

start feeding activity and complete their development in seven stages within 

three weeks. The adults are seen feeding voraciously during August and 
September. When they are two months old, they mate. The female starts 

laying eggs, that are laid 5-8 cm deep in pods, each containing 30-40 of them. 

The egg-laying continues from September to November and the adults 

die soon after, sometimes in the winter. 
The greatest amount of damage is caused during August-September 

when both adults and nymphs feed on paddy and other crops, causing 

defoliation. 
In certain years, they cause extensive damage, moving from field to 

field over large areas. 

HOST PLANTS 
Like other grasshopper species, these insects are polyphagous and feed 

on the leaves of rice, maize, millets, sugarcane, grasses, sunhemp, arhar, etc. 
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CONTROL METHODS 
Chemical: The grasshoppers can be controlled by spraying the infested crops
with any one of the following insecticides:-

BHC 0.2%, Dieldrin 0.02%, Methyl parathion, Heptachlor 0.04%,
dusting with BHC 10% at 25-40 kg per hectare is also effective. 

Oxya multidentataWill. (Acrididae: Orthoptera)
(Rice grasshopperor Paddy grasshopper) 

DIAGNOSTICS 
Size small, general body colour deep green yellowish, on dorsal side, a 

black stripe running from antero-dorsal aspect of head to hind margin of
meta-thorax. Head medium sized, front downwardly slopping and distinctly 
convex with frontal carinae well-developed, frontal area palish in adults,
basic colour of compound eyes greyish, eyes marked with dark stripes, lateral 
and median ocelli fully well-differentiated. Antennae greyish brown with
their basal segment whitish, 22-24 segmented; throax well developed with 
pronotum saddle shaped, anterior margin of pronotum straight, while 
posterior one bluntly angulated, legs with well-developed femora, femora 
pinkish, tibiae and tibial spines somewhat greenish, black pigmentation on 
femoro-tibial joints, metalegs strongly developed. Abdomen laterally
compressed, with under surface having some greyish pigments mixed with 
basic deep green colour of body, posterior end of abdomen also with 
brownish pigmentation, tegminae extending beyond abdomen to a great 
extent. 

Length: 15-22 mm 
Expanse of wings: 40-45 mm 

The nature of damage is the same as that of Oxya chinensis 

Oxya chinensis ( = velox) Thunberg
(Acrididae: Orthoptera) 

(Small rice grasshopper or Paddy grasshopper) 

DIAGNOSTICS 
Egg: Shape of egg-pods variable, generally cylindrical, thickened at bottom 
when containing fewer eggs. 



43
 

Eggs numbering 10 to 20 are glued together by a red-brown gummy 
substance arranged in somewhat regular longitudinal rows and held in 
vertical position, micropylar area lies at lower end, entire egg-cluster covered 
by frothy material, which occupies nearly 1/3 to 1/4 top of the egg-pod. The 

length and breadth of an egg-pod vary from 10 mm to 19 mm and 3.5 mm to 
6.5 mm respectively, the respective averages being 15.1 mm and 5.2 mm. 

Nymph: First Stage Nymph. General body colour light green pale, pronotum 
dark at posterior end. Head triangular, a little raised above pronotum, upper 
margin appears slightly curved in profile, vertex slightly produced and 

angular terminally. Compound eyes greyish in colour and speckled with 
brown pigments, elongate, oval, large sized, and prominently developed. Two 

small pits, one on either side of median carina, separate compound eyes on 
the dorsum. Frontal carinae widely apart and somewhat divergent 
posteriorly, lateral and sub-ocular carinae indistinctly developed. Antennae 
located in centre of compound eyes, 12 to 13 - segmented, terminal segment 

being roughly spatula-shaped. A small median ocellus between frontal 
carinae, two lateral ocelli located little below base of antennae and on 

anterior most aspect of compound eyes. A sub-rectangular brownish spot 

below compound eyes on each side. 

Pronotum broad and highly developed and overlies mesonotum 
dorsally and laterally; postero-lateral areas of mesonotum exposed as small 

triangles. Median carina and two lateral carinae conspicuous on pronotum, 
faint on meso- and meta-nota. Pronotum transversally sulcated by four 

furrows, equally developed not reaching lateral margins; second sulcus 

shortest and fourth indistinct on dorsal aspect but developed on lateral sides. 

Tegminal and wing rudiments produced as margins of meso- and meta-nota. 
Pro- and mesolegs small, having characteristic black spots, frequently 

distributed on femora, tibiae and tarsi bearing bluish appearance. Hind legs 

large with very well-developed femora, tibiae and tarsi. A light bluish 

pigmentation having light greyish colour on tarsus of each leg, femora 

bearing a pair of parallel rows of short black-tipped spines. On femoro-tibial 

joint of metalegs, three blackish spots are present, two on tibiae and one on 

femur. 
Abdomen short, light greenish on dorsal side and palish on ventral 

aspect. Cerci well-developed, bearing numerous setae. 

Second Stage Nymph: General body colour similar to first instar. Head 

deflected downwards when seen in profile, appears rather acute, vertex 
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produced anteriorly, angulated with rimmed edges. Two white spots, one on
each side, at junction of edges of vertex with compound eyes. Compound eyes
of bigger size, appear somewhat separated from above. Two greenish lateral
ocelli, a whitish median ocellus. Frontal carina bearing a row of dark
pigmented spots all along. Frons and clypeus bear numerous minute spots.
Tips of maxillary palpi and antennae greenish, antennal tips light brown. A
white dorsal median band running from the vertex to tip of abdomen.
 

Pronotum well-developed 
with three distinct transverse sulci, anterior 
margin convex and posterior slightly notched and concave. Hind margins of
all thoracic segments bear dark spots. Tegminal and wing rudiments pushed
postero-laterally and acquire a folded appearance. Metalegs well-developed,
femora robust; tarsi and tibial spines of all legs bear lighta green
pigmentation, tibiae black tipped. On various parts of legs, ridges stripes
and numerous black spots present. 

-

Abdomen short, paler than rest of body, dark pigmentation on anterior 
sterna; cerci elongated, pointed distally and bear a paler pigmentation and 
numerous hairs. 

Third Stage Nymph: Two pale divergent bands appear behind vertex which 
run antero-posteriorly; mesonotum with pale patches on dorsum. Fifth and 
eighth segments of abdomen bear pale patches on dorsal side; ventrum of
body whitish-pale with a tinge of grey on thoracic sterna and a few on 
antericr abdominal sterna. 

Frons bear numerous black spots, frontal carinae convergent and
originating below andvertex strongly marked, carinae gradually diverge
while approaching epistomal suture. Latrum of labrum, and, labial and 
maxillary palpi with greyish pigmentation. White spots noticed on vertex in 
two preceding instars disappear. Spatula-shaped structure of antennae, is
replaced by a somewhat cylindrical form. Sterna greenish with pigmentation 
towards tips. 

Pronotum grows in size and acquires more intense green pigmentation;
sulci well-developed; of all nota, mesonotum being shortest in size. Both 
meso- and meta-nota bear black spots on their posterior margins. The pro
and mesolegs slender, metalegs rather stoutly built, pretarsi of all legs
acquire an intense green pigmentation.

Abdomen medium sized and bearing pale colouration on lateral sides. 
Cerci tipped with yellowish brown, like many other associated structures, 
bear numerous white hairs. 
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General body colour pale white, divergent bandsFourth Stage Nymph: 
observed behind vertex in third instar disappear, white patches on pronotum, 

metanotum and abdominal terga assume shape of a continuous line of black 

of white median carina in female hoppers. Metafemoraspots on either .ide 
at trochanto-femoai joints and anterior part of frons bear dark green 

pigmentation, in female hoppers. 
of face externallyHead conspicuous, frons convex and lower part 

sexes;deflected, face thickly punctated with small black spots in both 
in female hoppers; eyes with regularlypunctations closely approximated 

and male. Antennae beardistributed longitudinal brown stripes in female 

darker pigmentation on proximal and distal ends; 19-20 segmented in female 

and 19 segmented in male. Median ocellus colourless but shiny, lateral ocelli 

brownish and a little above origin of antennae. 
Metatergum fairly large and sub-rectangular. In female hoppers wing 

rudiments lie over tegrninal rudiments, in male remain independent. All legs 

bear terminally black tipped claws, setae on all tibiae tipped black, metalegs 

robust. 
Abdomen elongated, cerci and genitalia well-formed; cerci and 

associated structures of pale colouration and bearing numerous minute hairs. 

Fifth Stage Nymph: Female colouration deep green on frontal, dorsal and 

lateral sides of thorax and abdomen, on fronto-lateral and dorsal parts of the 

head and legs. Thorax, wings, tegminal rudiments and legs in female with 

green pigmentation; male comparatively lighter in colour. 

Head conspicuous, frons and lower facial areas extremely deflected, 

eyes bearing unequally distributed dark brown pigmentation; regular stripes 

noticed in previous instar disappear. Antennae greenish in both sexes; in 

pale, terminal segment a distinct, small, oval,female flagellar segments 
segment of intense brown colouration. Antennae 22-segmented in female 

and 21 segmented in male. 
Pronotum well-developed and saddle-shaped, anterior margin smooth 

more acute in femaleand posterior distinctly angulated, posterior angle 

hoppers. Meta-legs strongly developed. 
sexes distinct, ovipositor valves well-Abdomen short and stumpy, 

developed, cerci acutely pointed, terminal parts of abdomen bear numerous 

on abdomen of female attenuated, but guarded bywhite hair, dorsal band 
indistinct dark margins, dorsal band in male represented by a white line. 

Sixth Stage Nymph: Hoppers of light green pale colour, white band on dorsal 

side of body guarded by dark borders throughout its length in male hoppers, 
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these borders disappear in female hoppers. Head medium-sized, frontdownwardly slopping and distinctly convex. Basic dusky colouration of eyesmarked with regularly arranged longitudinal stripes, five of these closelyspaced and located towards anterior side of each compound eye, sixth one liebehind last one and widely spaced on anterior dorsal end. Each compoundeye bearing an elongated brown spot in it, lateral ocelli rimmed with brown,running below each of these is lateral carina, vertex angulated anteriorly,antennae pigmented with light grey or brown, particularly in case of malehoppers; each antenna 24-segmented in female and 23-segmented in male.Pronotum well-developed, anterior margin straight or only slightlyconcave, posterior margin regularly angulated in nmale, more bluntly infemale. Fenioro-tibial joints in both female and male hoppers and posteriorend of abdomen only in male hoppers acquires a brownish pigmentation.

Abdomen laterally compressed, with under surface having some greyishpigments mixed with basic deep green colour of body. Male and femalegenitalia completely differ.-ntiated, hairs on cerci and associated parts
elaborated. 
Seventh Stage Female Hopper: Seventh instar is found in female hoppers only.General body colour light green with some dark patches on frons, clypeus,labrum and on anterior parts of metafemora, head medium sized, with faceextremely deflected downwards; frons, clypeus and labrum bear minutepunctations; frontal and lateral carinae as well as sub-ocular suture muchbetter developed, antennae creamy white in colour, speckled with brown,especially on their terminal parts, and 25- or 2 6 -segmented. Compound eyesdusky in colour, marked with anteriorly aggregated six long longitudinalstripes followed by 7th stripe which is spaced at a little distance from 6thstripe. Head bearing a whitish triangular band pointed anteriorly on its
dorsal aspect. Pronotum well-formed, its anterior 
 margin straight, whileposterior one angulated. Four transverse sulci clearly marked, anterior mostbeing a little indistinct dorsally, dorsal side of pronotum bearing a white bandbordered by small dark stripes; pro- and mesolegs delicate and slender,metafemora well developed, tibial spines and terminal claws tipped black. 

Abdomen elongate, gradually pointed posteriorly with dorusm having amedian white band, surrounded by black borders, cerci well-developed
bear numerous white hairs, genitalia well-developed. 

and 

Adult: Male hoppers deep green pale; abdomen, lateral and ventral sides ofthree thoracic segments as well as hind femora acquire a deep yellow 
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colouration. Dorsal white band replaced by two parallel-running creamy 
white longitudinal stripes; separated rectangular greenish area running from 
antero-dorsal aspect of head to hind margin of meta-thorax and persisting 
even beyond onto tegminae. 

Female of same colouration as male, intensity of yellow colouration on 
lateral and ventral sides of three thoracic segments, and hind femora not 
same as in male. Sexual dimorphism in adults very conspicuous. 

Head in male medium sized with frontal carinae well-developed, 
punctations in areas of frons, frontal area acquires a pale colouration; basic 
colouration of eyes greyish, eyes marked with dark stripes, dark band of eyes 
becomes confluent at this stage; lateral and median ocelli fully differentiated; 
vertex slightly produced anteriorly with an angulated margin; antennae 
greyish brown with their basal segments bearing whitish pigmentation, each 
antennae 23-segmented. 

Female head medium-sized with frontal carinae well-developed, 
punctations seen on areas of frons persist, frontal area acquires a brownish 
colouration, basic colouration of eyes becomes brownish, dark bands of eyes 
become confluent at this stage, antennae greyish brown with their basal 
segments bearing whitish pigmentation. Each antenna 29-segmented. 

Thorax in male well developed with pronotum distinctly saddle shaped; 
brown stripes running behind each compound eye extend up to antero-lateral 
sides of pronotum; anterior margin of pronotum straight, while posterior one 
bluntly angulated, two anterior pairs of legs slender with thickened femora; 
metafemora are best developed, metatibiae deep greenish blue, terminal as 
well as tibial spines of three legs tipped black. Brownish pigmentation on 
femoro-tibial joints noticed earlier persists. 

Female thorax same as in the case of male; abdomen in male dark 
green, in female pale coloured; various parts of external genitalia in both 
sexes sclerotized. Length 16 mm - 32 mm; expanse of wings 33 mm - 60 mm. 

DURATION OF LIFE STAGES 
Average pre-oviposition period 11.6 days, average incubation period 

120.5 days, and average nymphal duration is 51.0 days. There are seven 
nymghal instars in the female and six in the male hoppers (Ahmed, 1962). 
The average pre-oviposition period is 11.6 days. 

The eggs are laid in autumn in the soil and as many as 100 eggs are laid 
by a female and nymphal period is about 100 days (Nayar et aL, 1976). 
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ACTIVITY PERIOD 
The observations recorded under semi-natural conditions, show that on 

an average one generation of the insect is completed in 183.1 days. This helps 
to conclude that 365 - 183.1 = 1.99 (roughly 2 generations are completed 
under semi-natural conditions). 

Studies on bionomics of hoppers in relation to food were carried out at 
Kaleki (Gujranwala; District) from April to August 1960. Berseem, shaftal 
and lucerne in April, herseem and sugarcane in May and rice in July vnd 
August were surveyed for counting the nymphal population. These 
observations by Ahmed (1962) showed that the average nymphal population 
per sweep on berseem, shaftal and lucerne in April; on berseem and 
sugarcane in May and on rice in July and August was 27.6, 4.6, 2.4, 39 0, 10.2, 
41.8, 43.4 individuals, respectively. 

NATURE OF DAMAGE 
Nymphs arid adults feed on rice leaves. They cause serious damage in 

the nursery stage. The main damage consists in nibbling the tender florets or 
gnawing at the base of the ear stalk at the shoot blade stage. The nymphs or 
hoppers generally feed on grasses over the bunds of rice fields, before 
attacking the crop. The leaves are completely eaten, leaving behind the mid
rib and stalk. In the ear-head stage of crop adults attack the ears or nibble at 
the tender florets or gnaw into the base of the stalks causing them to dry up
and thereby leading to the formation of white ears. 

HOST PLANTS 
Besides rice, insect also feeds on the groundnut leaves. 

CONTROL METHODS 
Cultural: 1 In Japan, when the fields are flooded in preparation for paddy
transplanting, the eggs float and are collected (Grist and Lever, 1969).
2. The areas of egg laying should be located and the eggs destroyed on an 
organized scale by ploughing, digging or harrowing. 
3. Trenches of about 45 cm deep and 30 cm wide should be dug across the 
front of marching hoppersand the hoppers can be driven to these trenches 
and destroyed. The trenches are generally provided with metal sheet barriers 
over which the hoppers cannot jump. 
4. Hoppers congregated on bushes are burnt by using flame throwers 
(Nayar et aL, 1976) 



49
 

Biological: 1. Eggs are parasitized by Tumidiscapus oophagus Gir, 
Anastatus cohnbatorensisGir and Scelio oxyae Gir. 
2. The adult is parasitized by a sarcophagid mite and predated upon by 
frogs and birds. It is infested by the fungus Aspergillusflavus. 

Attractomotpha acutipennis Guer. (Acrididae: Orthoptera) 
(Short horned rice grasshopper) 

DIAGNOSTICS 
General body colour green when alive, changes to yellowish green 

when dry; body long and slender; head conical, longer than pronotum, 
fastigium about as long as eyes, front very oblique, frontal ridge compressed 
between antennae; antennae short, triquetral, subfiliform, very slightly 
depressed and widened at base in female, and inserted at tip of fastigium; 
eyes oblong, cheeks with a row of granules extending to middle coxac. 

Pronotuni sub-marginate in front, and obtusly angulated behind, very 
slightly tricarinate, sulci present, hind sulcus placed behind middle, deflexed 
lobes almost perpendicular, broader behind with hind margin arc:.ately 
incised, and hinder angle more or less produced behind. Tegmina pointed, 
with costal area slightly expanded towards base. Wings nearly as long as 
tegmina, pointed at tip, hyaline, and reddish at base. Legs slender, hind 
femora with externo-median area somewhat oblique and distinctly broader 
than lower area, knecs shortly bilobate, hind tibiae smooth, with pointed 
spines, and an outer terminal spine. Abdomen slightly compressed, with last 
dorsal segment angularly excised, superanal lamina trigonate, cerci short, 
conical, valves of ovipositor sinuated, and slightly crenulated. 

The nymphs or hoppers generally feed on grasses over the bunds of rice 
fields, before attacking the crop. The leaves are completely eaten, leaving 
behind the mid rib and stalk. In the ear-head stage of crop adults attack the 
ears or nibble at the tender florets. 

Trigonocorphasp. (Tettigonidae: Orthoptera) 
(Long-horned grasshopper) 

DIAGNOSTICS 
General body colour greenish when alive, turning to fadded orange 
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when dry; antennae located between eyes; exceed total body length; 
pronotum saddle shaped with clear divisions of prozona and metazona; legs 
not modified for any special function, metafemur one and a half times length 
of pro- and meso-femora; hemi-elytra almost double the body length, tapper 
towards di-lial end, hind pair of wings covered by hemi-elytra, only last 1/8 
exposed; abdomen with extended ovipositor valve and clearly visible cerci. 

The main damage consists in nibbling the tender florets or gnawing at 
the base of the ear stalk at the shoot blade stage. The nymphs or hoppers 
generally feed on grasses over the bunds of rice fields, befove attacking the 
crop. The leaves are completely eaten, leaving behind the mid-rib and staik. 
In the ear-head stage of crop, adults attack the ears or nibble at the tender 
florets or gnaw into the base of the stalks, leading to the formation of white 
ears. 

Cylindrotioraxruficollis F. (Meliodae: Coleoptera) 
(Leaf-eating beetle, blister beetle or oil beetle) 

DIAGNOSTICS 
General body colour earthy, head black, prothorax orange yellow, 

elytra with sky blue hue, abdomen with shinny bluish tinge, coxae resembling 
abdomen colour, tibiae and tarsi orange yellow low, palpi externally visible. 
General body shape narrow and elongate, head strongly deflexed, joined to 
prothorax by a distinct neck, neck narrow, elytra soft and flexible, pronotum 
narrow than head or elytra, tarsal claws appendiculate and serrate. Legs long 
and slender, hind legs comparatively longer, fore-coxal cavity open behind, 
elytra almost covering abdomen, reaching beyond end of abdomen; antennae 
exceeding combined length of head and thorax. Prothorax making a clear 
distinction with head and abdomen, elytra clearly deflexed anteriorly, 
rounded toward posterior edge, appear to have uniform thickness and with 
relatively uniform width throughout. Length 1.5 cm -2.25 cm. 

The main damage is caused to the leaves and stems of paddy plant. 
Soon after sunset as the darkness appears the adults hide in the paddy plant 
stubbles near ground. Several individuals were observed on leaves of one 
plant. Star shaped sieve like white spots appear on leaves due to the feeding 
of the beetles' larvae. 

HOST PLANTS 
The blister beetle usually damage the flowers and tender grains of 
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sorghum and other millets, excepting maize. The insect is also found in 

pastures. 

Idgiaflavibuccis Baurg. (Prionoceridae: Coleoptera) 
(Lightening beetle) 

DIAGNOSTICS 
General body orange coloured, head black located toward lower side of 

body; antennae thinning-out towards outer extremity, basal segment thicker 

toward outer end; pronotum having an edge on lateral side, elytra having 
a at end; legsblackish mark at proximal end; abdomen with tuft of hairs 

short and stumpy, tarsi five segmented, last segment provided with claw; 

head, prothorax and wing bearing segments located very little distance 

between them. 
The adults feed on leaves of paddy plants by sucking the sap. At the 

panicle initiation growth phase the adults suck the milky juice from the grains 

panicles and due to this shrivelled grains are developed. 

HOST PLANTS 
Members of Idgia have been recorded feeding on flowers of sorghum 

and maize, pollen and grains of sorghum. 

Chaetochneinabasalis Bally (Chrysomelidae: Coleoptera) 
(Flea beetle) 

The flea beetle feeds on the foliage, causing minute round or irregular 

holes. 

Halticacyanea Weber.(Alticidae formerly Halticidae)
 

Chrysomelidae: Coleoptera) (Steel blue beetle or flea beetle)
 

DIAGNOSTICS 
General body dark blue, antennae blackish blue, scutellum nearly 

black; vertex impunctate, frontal tubercles triangular and raised, inter

antennal carina rather broad. Prothorax broader than long, laterum slightly 
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rounded, surface impunctate, basal transverse furrow sinuate and placed at 
some distance from basal margin, scutellum broad, impunctate, elytra 
punctate, punctures tend to form row. Length 5 mm. 

The adults of the beetle feed on the weed plant Almnania in rice fields 
and mostly breed on the foliage of singhara (Trapa bispinosa) crop.

The present writer observed the adults of this beetle crawling on the 
paddy plant leaves, where they stay for a long time especially on the newly
emerged leaves. At evening they hide in the paddy plant stem, usually about 
6 inches above from ground level. Perhaps star-like white spots are due to 
the damage caused by the beetle. 

Myllocerus sabulosus Mohi (Curculionidae: Coleoptera) 
(Cotton weevil) 

DIAGNOSTICS 
Size small, elytra greyish white and have dark line, head with eyes

sublateral and only slightly convex, forehead evidently broader than space
between scrobes 	and usually with a small central fovea. Rostrum broader 

as asthan long, about long head, sides very slightly narrow from base to 
middle and a little dilated at apex emargination rather shallow but acute, 
upper surface faintly impressed and tricarinate, central carina very fine and 
ascending to forehead. Antenna piceous, with dense grey scaling, funicle with 
two basal joints equal, and 3rd not longer than 4th, prothorax transverse,
sides slightly rounded, faintly constricted near base, posterior angles acute,
apical margin vertical laterally and with a very small median sinuation
dorsally, base scarcely broader, shallowly bisinuate and with central lobe it
self slightly sinuate, punctuation not visible through scaling. Elytra subtrucate 
at base, with a deep common sinuation in middle of base, and set with short,
curved, stiff subrecumbent setae. Legs red brown, with dense greyish scaling, 
femora with a single tooth. 
Length 3/44 mm - 5-1/8 mm, breadth 2 mm - 3/28 mm. 

Adults of the weevil feed on leaves from the edges, while grubs remain 
in the soil feeding on roots of host plants. In severe cases the attacked leaves 
wilt and dry up. 

HOST PLANTS 
It has been recorded on cotton plant, sweet potato, ber and guara. In 
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some parts of Indo-Pakistan adults are defoliators on mango trees and fruit 
trees etc. 

Atherigonasoccata Rond. (Muscidae: Diptera) 
(Sorghum shoot fly) 

DIAGNOSTICS
 
Egg: Eggs are white, elongate (0.8x02mm), with a raised, flattened
 
longitudinal ridge. These are laid on the underside of the leaves of 7-8 days
 
old seedlings or very young tillers. One to three eggs are laid per leaf.
 
Hatching takes 2-3 days.
 
Larva: The third instar larva is white to yellowish, with anterior spiracle of a
 
rosette type with 8-10 digitations. Larval development takes 7-12 days. A
 
larva may be 10 mm long and 1.3 mm broad.
 
Pupa: Pupation takes place in the base of the necrotic shoot, or rarely in the
 
soil, and takes about seven days. If the environmental conditions are
 
unfavourable, pupa may go in aestivation.
 
Adult: It is a small insect measuring 4-5 mm in length. The females have
 
head and thorax pale grey, and abdomen yellowish with paired brown
 
patches. The males are black in colour. The life cycle is completed in 17-21
 
days.
 

NATURE OF DAMAGE 
The young larvae crawl down inside the sheath and then bore 

horizontally into the base of the young shoot. They feed and kill the growing 
point of the shoot of the seedling and cause a typical dipteran "dead heart". 
The youngest leaf eve.tually turns brown and withers. Often the attack 
results in tillering, art'i ',case of severe infestation even tillers may be 
attacked. Damage by d&,-rent Muscid species is indistinguishable. 

HOST PLANTS 
Primarily it occurs on sorghum species, but as its alternate hosts it 

infests maize, millet, rice, wheat and grasses and weeds like Andropagon 
sorghuln, Cynodon dactylon and Panicum, spp. 

DISTRIBUTION 
Nearly 50-60 species of Atherigona are found on cereals in tropics and 
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sub-tropics. Very little work about these has been done. This species has 
been reported from African, Asian and European countries. 
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Chapter 2 

INSECT PESTS OF MAIZE AND SORGHUM
 

Habib-ur-Rahman, Ali Asghar Hashmi 
and Habib Iqbal Javed* 

Many insects damage maize from seedling to maturity stage. Dicke 
(1977) reported 81 insects attacking maize in USA while in Turkey 80 species 
have been recorded (Lodes, 1981). Mathur (1983) mentioned 27 maize 
insects and mites from India. Insects of major importance feeding on maize 
were 40 in America, 34 in Africa & Europe, and 26 in Asia (Chiang, 1978). In 
Pakistan 24 species have been reported feeding on maize. The annotated list 
of pests damaging maize is provided in Table 1. 

Table I. Annotated list of pests damaging maize 

Common name Technical name Family Order 

Crop Pests 

Stalk borer Chilopatellus Pyralidae Lepidoptera 
(Swinhoe) 

Shoot fly Atherigonavaria Muscidae Diptera 
var soccata 

Shoot fly A. naqvii Steyskal Muscidae Diptera 

Shoot fly A. orientalis Muscidae Diptera 
Schiner 

Armyworm Mythimna separata Noctuidae Lepidoptera 
(Wlk) 

Wational AgriculturalResearch Centre, Islantabad (Cont'd) 

.7 
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(Cont'd) 

Common name Technical name Family Order 

Armyworm M. ioreyi Noctuidae Lepidoptera 

Corn earworm Helicoverpaarnigera Noctuidae Lepidoptera 
(H-b.) 

Pink borer Sesamia inferens Noctuidae Lepidoptera 
(Wlk.) 

Cutworm Ochropleura(Agrotis) Noctuidae Lepidoptera 
fl). i/o, (I-Lu fn.) 

Cutworm Ochropoh'ura(Agrotis) Noctuidae Lepidoptera 
segetutn 

Leafroller Marasmiatrapezalis Pyralidae Lepidoptera 
(Gn) 

Grasshopper Hierogly)phus Acrididae Orthoptera 
nigrorepletus Bol. 

Grasshopper H. banian Acrididae Orthoptera 

Grasshopper Aiolopus thalassinusF Acrididae Orthoptera 

Grasshopper Catantopspingius Stall Acrididae Orthoptera 

Grasshopper TntrxaisgrandisL. Acrididae Orthoptera 

Grasshopper Acrida e&altataWlk. Acrididae Orthoptera 

Grasshopper OAya multidenta Will Acrididae Orthoptera 

Toka Chrotogonustra- Pyrgomorphydae Orthoptera 
chypterus 

(Cont'd) 
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(Cont'd) 

Common name Technical name Family Order 

Corn leaf aphid Rhopalosiphum 
padi (L.) 

Aphididae Hemiptera 

Corn leaf aphid Myzus obtusirostris 
David, Narayanan and 
Rajasingh 

Aphididae (Hemiptera 

Corn leaf aphid Sipha maydis (Pass.) Aphididae Hemiptera 

Maize jassid Zyginia spp. Jassidae lemiptera 

Leaf hopper Zyginidia gwtnmi Cicadellidae Hemiptera 

Stored Grain Pests 

Lesser grain borer Rhyzopertha domtinica Bostrichidae Coleoptera 

Saw toothed grain 
beetle 

Oyzaephilussurina-
menses (L.) 

Bostrichidae Coleoptera 

Rice weevil Sitophilus oryzae (L.) Curculionidae Coleoptera 

Red flour beetle Tribolium castaneun 
Herbst 

Tenebrionidae Coleoptera 

Confused flour T. confusum J. Duval. Tenebrionidae Coleoptera 

Grain moth 

Rice moth 

Sitotroga cerealella 
(Oliv.) 
Corcyra cepalonica 
(Stn.) 

Gelechiidae 

Pyralidae-

Lepidoptera 

Lepidoptera 
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Chilopartellus (Swinhoe) 
(Pyralidae: Lepidoptera) 

(Stem borer of maize and sorghum) 

DIAGNOSTICS 
Egg: Freshly laid eggs are whitish but later on these change to orange yellow
and become dark before hatching. These are flat, oval, scale like, overlapping 
and about 0.8 mll long. They are laid in clusters, generally on the underside 
of the leaves near the midribs. 
Larva: The larva is huff coloured with four longitudinal stripes, head capsule 
,and thoracic shield are brown in colour. Newly hatched lkrva is light brown in 
colour with black head and pronotum. The head is larger and broader than 
body which narrows down posteriorly. The mouth parts are well developed
and bright in colour. The full-grown larva (fifth instar) is dirty grey in colour 
with chocl-ite brown head and a black prothoracic shield. Four brown 
longitUdinl streaks on its back are present. 

Pupa: The pupa is cylindrical and tapering posteriorly. In early stages, the 
colou r is browni,i yellow but later on turns to reddish brown. The mouth 
parts are visible from ventral side. The male pupa is usually smaller than the 
female. 
Adult: Medium sized, straw coloured, wing spread is 20-30 mm. The male is 
smaller and darker than f.male. Male has pale fore wings with dark brown 
scales forming a streak tiong the costa. The female has much paler fore 
wing,, and white wings. It is nocturnal in habit. 

LIFE HISTORY 
The biology of . parellus has been studied by Katiyar (1962), Trehan 

and Butani (1950) and Butani (1966) in India. In Pakistan notable works are 
those of Rahman (1945), Khan (1975), Mohyuddin et al. (1973) and Moize 
and Oureshi (1967). Full-grown larvae hibernate in maize and sorghum
stubbles in October and November. The larvae resume activity in the end of 
February-March at Rawalpindi. The larvae pupate in third week of March. 
At Yousafwala and Khanpur activity started about a fortnigh earlier as 
compared with Rawalpindi on account of warmer region. There are over 
lapping generations (Mohyuddin et. al., 1973). 
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Adults after emergence mate in the field and lay eggs on the underside 
of the leaves, in clusters during second fortnight of April. The adults become 
active after dusk. Females lay 8-12 clusters each containing 28-45 eggs. The 
number of eggs laid per female ranges from 265-361. The maximum number 
observed so far, has been 722 eggs. The egg period varied from 4 to 7 days 
depending upon temperature and humidity. It undergoes 6-7 instars and the 
full fed larva pupates within the stem for 2-15 days depending upon, the 
ecological conditions of the locality. The total life cycle is completed in 30-33 
days during first generation. The adult life lasts 2-12 days during which the 
female oviposits for 1-3 days. The egg laying for second generation starts in 
second week of June and this generation requires about 27 to 32 days. For 
third generation, egg laying starts in mid of July and period needed for this 
generation is 23-28 lays. Fourth generation starts in the first fortnight of 
August and the life stages are completed in 22 to 26 days. The fifth 
generation starts in the first fortnight of September. The full-grown larvae 
hibernate during winter in maize stubbles and start their activity during 
coming spring season. Khan (1975) reported five generations in Peshawar, 
while Mohytiddin et al. (1973) reported five generations at Rawalpindi and 
six at Yousafwala and Khanpur, which are warmer areas in the Punjab 
province. However, larvae do not undergo hibernation/diapause at 
Hyderabad and Karachi, which are more warm than Yousafwala, Peshavvar 
and Rawalpindi. 

NATURE OF DAMAGE 
The newly hatched larva starts feeding on leaves and destroys the leaf 

surface and its midrib. Then it migrates to the top of the plant and enters the 
stem through the whorl. It makes tunnels into the stem centrally downwards, 
destroys the stem internally and kills the central shoot resulting in formation 
of dead hearts. Some plants however, recover before formation of dead 
hearts. At the tasselling stage the borer destroys the tassel by feeding on 
them. At ear formation stage, it sometimes enters the ear from its base and 
makes the tunnel in the centre of the cob. The larva also comes out from the 
centre of the cob and feeds on grains as well. It causes not only reduction in 
yield but also in quality of the grains. The holes in leaves and basal portion of 
stem and dead hearts are visible characters to ear mark the damage caused 
by stalk borer. This also indicates that all stages of the plants are attacked by 
the caterpillars. 
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DISTRIBUTION 
It has been recorded from Mexico, Southern America, Ceylon, East 

Africa, Sudan, Sri Lanka, Nepal, India, Afghanistan, Thailand, Germany, 
France, Pakistan (Anon, 1964) and Mozambique (Goncalves, 1970). 

HOST PLANTS 
It attacks Baru (Sorghum halepense Pers.), sudan grass (Sorghum 

sudanese Stept.), sarkanda (Saccharumn sara Roxv), maize (Zea mays L.),
Sorghum (Sorghum vulgare), (Rehman, 1940), while, Ghani (1966) and Carl 
(1962) reported it from rice and sugarcane, respectively. 

CONTROL METHODS 
Cultural: 1. Destroy maize and sorghum stubbles so that the hibernating 

larvae are killed. This will reduce the adult population in the coming 
spring. 
2. Khan (1983) reported that maize should be sown from mij-July 
and continued up to first week of August as June plantings are severely 
damaged by stalk borer in Peshawar valley. Rahman (1940) also 
reported that late planting minimized the borer infestation in Punjab. 
3. Light traps if installed are a useful method of control. These can 
reduce the adult population. 

4. Removal of weeds which are alternate host plants also help to 
reduce pest infestation. Removal of egg clusters and keeping these 
clusters in wire gauze cages near the field. The cages should be kept on 
a container having kerosenized water. Sharma and Sarup (1980) 
recommended sowing of 66,000 than 52,000 plants/ha as the former 
gave higher yield in maize. 

Biological Control: The following natural enemies have been recorded in 
Pakistan: 
1. TrichogrammaaustralicumGir, is an egg parasite. 
2. Apantelesflavipes (Cam.) is a larval parasites. 
3. Bracon c/hinensis Szep. is a larval parasites. 
4. Glyptomnorphadeesae (Cam.) is a larval parasite 
5. Xanthopinplastemmnatoi Thumb. is a pupal parasite. 
6. Microbraconsp. 
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7. 	 Coccinellaseptempunctata,Bminoides suturalis(Fb.) and Paedenis 
fuscipes Curt., are predators of the larvae. 

The natural enemies are unable to suppress borer population, 
therefore, it is desirable to apply such insecticides like Endosulfan which 
have minimum effect on population of natural enemies (Sharma and Sarup, 
1980). 

Resistant Varieties: Neelum, Akbar, BRI, BR2 and Antigua were 
screened for resistance purposes. Antigua was found to be resistant against 
this pest (Mohyuddin et aL, 1973). Three hundred and fifty germ plasm were 
tested against borer conditions under natural infestation at NARC by 
Rahman and Javed (personal communication). Out of this 35 lines were 
selected depending upon borer infestation and other phenotypic characters. 

Use of increasing seed rate to compensate the damage done by pest is 
also one of the control approaches. 

Chemical Control: Bottrell and Smith (1982) and Heckman (1982) reported 
disadvantages of insecticides. However, it is difficult to control pests without 
the use of insecticides. Such insecticides should be used which cause less 
damage to natural enemies and environmental pollution. The experience has 
shown that insecticide granules are more effective than sprays. These 
chemicals and their method of application is as under: 

Chemical Rate/ha Method of application 

Furadan 3 G 17 to 20 kg First application at the time of 
sowing; second application after 
25-30 days of germination. 

Sevin 20 G 10 kg First application 7 days after 
germination while second after 20
25 days of first application. 

Basudin 10 G 15 kg First application 7 days after 
germination while second after 20
25 days of first application. 

Thiodan 5 G 10 kg 	 First application 7 days after 
germination while second after 20
25 days of first application. 

(Cont'd) 
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(Cont'd) 

Chemical Rate/ha Method of application 

Padan 4 G 17 kg First application 7 days after 
germination while second after 20
25 days of first application. 

Diazinon lOG 7 kg for the Apply in whorls on appearance of 
1st application insect and then irrigate the field. 

9 kg for the Apply in whorls on appearance of 
2nd application insect and then irrigate the field. 

Rogor 40EC 300 ml for the Spray when the appearance of the 
Roxion 40 EC 1st application concerned insects has been noted. 

Cygon 40 EC 400 ml for the Spray when the appearance of the 
Perfckthion 40 EC 2nd application concerned insects has been noted. 

The seed treatment with insecticides like Furadan and Advantage is 
also giving encouraging results. 

Atherigona spp. (Muscidae: Diptera) 
(Shoot fly) 

This is very serious pest of spring maize, however, damage is also done 
during kharif season as well. Atherigonasoccata Rondani is the most common 
species damaging maize. In India Davies et al. (1980) recorded 13 species 
damaging sorgh um. 

DIAGNOSTICS 
Egg: Elongate, oval and slightly curved at the anterior pole. It varies in length 
from 1.14 to 1.3 mm and 0.25 to 0.6 mm in width. It is opaque white in 
colour. Distal part p6ssesses two wings which run along the entire length of 
egg and enclose a central flattened area. Most of the ridges run from one 
pole to the other hut some end in the way. 
Larva: First instar larva is colourless/white but later on becomes yellowish. 
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Full-grown larva is yellowish brown with very small and rounded head which 
may be retracted completely within prothoracic segment. First instar larva is 
1.3 mm long and 0.22 mm broad. Third and last instar larva is 3.23 to 6.2 mm 
long and 0.66 to 1.2 mm in width with two posterior black spiracular lobes. 
The body is cylindrically tapering anteriorly and tapers very slightly 
posteriorly. 

Pupa: It is somewhat flatteneL dorsoventrally. The constrictions mark tile 
position of segments on tile dorsal side. Fresh pupa is pale white but changes 
to brown within 24 hours. The pupa of male is usually smaller than that of 
female. 

Adult: It is just like a house fly in appearance but smaller in size, 4-5 mm 
long. Tile female has head and thorax pale grey, and abdomen yellowish with 
paired brown patches. The male is blacker and comparatively smaller than 
female. 

LIFE HISTORY 
The adults mate within 24 hours after emergence, and the egg laying 

starts next day. The eggs are laid on the leaf or on the soil near the base of 
plant. After hatching the larva crawls upwards until it reaches tile base of the 
leaf blade. It enters the central shoots. This central shoot wilts and drops 

down within a day of entry of the maggot and finally becomes yellowish 
which give rise to dead hearts while other leaves remain green. The lower 

part of the dead heart turns yellowish and rots. The central shoot sometimes 
is entirely absent and the outside leaves appear unduly broad. The maggot 

may damage more than one tiller plant. It decreases the yield up to about 25
30% of the actual. 

It remains active throughout the year. In spring and summer it is found 
on maize, sorghum and some grasses like madhana. It overwinters in grasses 
and wheat. 

DISTRIBUTION 
It is found in India (Davies et aL, 1980), Israel (Blum, 1979), West 

Africa (Deeming, 1971), North Africa, Uganda (Baliddawa and Lyon 1974). 
It has also been reported from Pakistan (Ghouri et aL, 1978), Burma, 
Thailand, Australia, Italy and in some parts of America. 
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HOST PLANTS 
Maize, sorghum, wheat, barley, rye oats, foxtail and madhana grass. 

CONTROL METHODS 
Cultural: 1. Destroy alternate hosts present near the fields like madhana 
grass. Cultivation of sorghum as inter crop also reduces shoot fly infestation 
to maize. 
2. Removal of dead hearts and burying them deep in the soil also helps.
 
Sowing of resistant varieties can greatly reduce shoot fly damage.
 
Chemical: The following insecticides are beneficial for the control of
 
shoot fly:
 

Insecticide Dose in kg/ha Method of application 

Thimet 10 G 10 First application at the time 

Temik 10 G 10 

of sowing while sec
application just before 
irrigation. 

ond 
first 

Disyston 10 G 10 
Furadan 3 G 

Solvirex 10 G 

Ekalux 5 G 

17 

10 

20 

First at sowing while sec
is whorl application. 

15-20 days after germinati

-do

ond 

on. 

Dimecron 100 E.C. 450 cc Two applications: 7 and 20 
days after germination. 

Seed treatment with Furadan and Advantage 20EC @ 30-40 gm per kg 
of seed before sowing the crop also gave good control of shoot fly in rainfed 
areas. 

GRASSHOPPERS 
Fifty eight species of grasshoppers have been rcorded damaging rice, 

wheat, maize and other graminae plants. Of these Ailopus thalassinus F. 
(Baloch 1978), Aiolopus simulatrix (Wlk.), Aiolopus strepens Latr., Acrida 
exalta Wlk., Acrida sp. Spathoste'num prasiniferum Wlk. (Anon., 1974) 
Hieroglyphus banian F., Catantopspingius Stall, Oxya multidentata Will. and 



75
 

Chrotogonus trachypterus Blanch. were minor pests of maize in Pakistan. 

Twenty four species (Anon., 1974) and thirty two species (Perwin et al., 1983) 

of grasshoppers have been reported from maize crop in Pakistan. Suitable 

soil and non-availability of host plants usually keep the grasshoppers 

population at a lower level. They are unlikely to constitute any major threat 

to agricultural wealth except during epidemic years. Some of the important 

species of grasshoppers are discussed as under: 

Aiolopus thalassinusFabr. 

HOST PLANTS 
The recorded host plants of this insect are Triticum mastivum, Zea mays, 

Sorghum sudanense, S. halepense, Avena sativa, Arachis hypogaea, Cicer 

arietinumn, Cynodon dactylon, Desmostachya bipinnata, Dichanthium 

annulatuin, Gos.sypium spp., Echinochloa sp. Aedicago sativa, Pennisetum 

typhoides, Pisum sativium, Sacchanon officinarum. (Anon., 1974). 

BIOLOGY 
Females lay eggs in moderately moist sandy loam soil. Egg pods are 

present in the field and on bunds. Each egg pod contained 12-21 eggs and 

incubation period is 17-23 days at 30'C. There are 5 to 6 nymphal instars and 

it takes 29-39 days (average 33) at 24'C 2 R.H. 72% (Anon., 1974). Baloch 

(1978) reported 5 instars when reared at 33 and 370C. 

Acrida exalta,Acrida sp. and Truxalisgrandis 

DISTRIBUTION AND HOST PLANTS 
These are widely distributed in Pakistan. These are recorded from 

Arachis hypogaea, Cynodon dactylon, Dichanthium annulatum, Desmostachya 

bipinnata, Echinochloa sp., Gossypium spp., Medicago denticulata,M. sativa, 

Oryza sativa, Pisum sativum, Saccharum officinarum, Sorghum halepense, S. 

sudanense , Trifolium alexandrinum, Triticum aestivum and Zea mays. These 

were comparatively more abundant on cultivated crops rather than on wild 

grasses but could only be regarded as minor pests of maize, sorghum, wheat 

and rice. 
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BIOLOGY 
These insects have one generation in a year and overwinter in the egg 

and nymphal stages (Anon., 1974). 

SpathosternumprasiniferuimWIk. 

DISTRIBUTION AND HOST PLANTS 
This is collected from Arachis hypogaea, Avena sativa, Brassica 

campestris, Cynodon dactylon, Cyperus rotundus, Desmostachya bipinnata, 
Dichanthhtim annulatum, Medicago denticulata, M. sativa, O0,za sativa, 
Sorghum halepense, S. sudanense, Trifolium alevandrinum, T. resupinatum,
Triticum aestiiun and Zea mays. It is a minor pest of grasses. The additional 
grasshoppers recorded from maize in Pakistan are given below (Anon., 
1974): 

1. Atractomorpha acutipennis (Gu er.) 
2. ChonThippus sp., nr. indicus Uv. 
3. Chothippus sp. 
4. Duroniella sp. 
5. Qedaleus obruptus Thunb. 
6. Oedaleussen'galensis Krauss. 
7. ParatettixscaberThunb. 
8. Phlaeoba panteli (I. Bol.) 
9. Pyrgomorpha conica B.B. 
10. Sphingonotus kashmirensis Uv. 
11. Stenohippls sp. 
12. TrilophidiaannulataThunb. 
13. Trilophidiaconturbata (Walk.) 

HieroglyphusnigrorepletusBolivar (Acrididae: Orthoptera) 
(Phadka grasshopper) 

The thorax has three to four longitudinal black stripes. The adults 
emerge in June to August. The females lay eggs along the sides of field bunds 
about 5-13 cm deep in the soil during September and October. Both the 
macropterous and brachapterous forms occur in this species. Those with 
short wings, mate repeatedly and eggs are laid in instalments; a female laying
3-6 egg-pods, each containing 23-53 eggs. These eggs hatch the following year 
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when sufficient moisture becomes available due to monsoon rains. The eggs 

remain viable up to 3 years. 

The damage is usually caused to leaves of the plants by both the 

nymphs and adults. These insects can be controlled by dusting the infested 

crop with BHC, Chlordane or Dieldrin. 
It is a destructive pest of millets, but causes considerable damage to 

naize, sorghum and paddy. 

CONTROL NIMETHOI)S 
Grasshoppers are considered as minor pests of maize, however, in case 

of epidemic, one has to adopt some control measures. The most effective 

method to suppress their population is to control grasshoppers, in breeding 

areas. Some of the control measures are given below: 

Cultural: Tillage operationis will destroy many egg pods of grasshoppers by 

mechanical damage and by exposing them to predators and parasites, and 

adverse weather conditions. Clean cultivation also helps in destruction of 

grasses which are the alternate host plants of many grasshoppers. 

Chemical: Effective insecticides in the form of spray or bait may he used tor 

control of grasshoppers Dust formulations get wasted and are also more 

hazardous. The insecticides, like Acephate (Orthene), Carbaryl (Sevin), 

Diazinon (Basudin), Malathion, Chlorpyrifos (Lorsban) Methyl parathion 

are effective for control of grasshoppers and will not leave any harmful effect 

if properly used. A spray will usually give a higher initial control than a dust, 

and will continue to kill grasshoppers over a longer period of time with less 

total insecticide used. Sevin must be used with greater caution near apiaries. 
now thisBaits were previously considered good method of control but 

has been replaced i)y spray. When crop plants are only few inches tall, baiting 

is used for control of grasshoppers. 

APHIDS 
Myzus obtusirostris David, Narayanan and Rajasing, Rhopalosip'num 

padi (L.) and Sipiha maydis (Pass.) have been found damaging maize in 

Pakistan. M. obtvsirostris occurs only in the hills and has comparatively higher 

population in the Kaghan Valley (1,800-2,100 metres) than in the Murree 

Hills (2,000 metres) but is short lived in the Swat Valley (1,800 metres) 

(Hamid, 1984), Rhopalo.siphun maidis (Fitch) (= Aphi.s maidis Fitch) is 

sometimes seen in colonies within the unopened leaves of sorghum, maize 

and other millets. It also infests unfurled central leaves of wheat, causing 
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yellowish discolouration. During March-April its nymphal period lasts for 
about 9 days. The adult has a life span of about 28 days. It is parasitised by
Aphidius transcapicusTele. 

R. rufiabdominaliscalled rice root aphid, infests the mesocotyledon of
wheat seedlings. Besides the preceding two aphid species, other namely,
Macrosiphum (Sitobion) miscanthi infests leaves and earheads. Lougiuguis
sacchari (Zhnt), Acyrthosiphon pisum (Harris) and Myzus per.sicae (Sulz.) are 
the other aphid species that could occur on wheat. 

CUTWORMS
 
Ochropleura (Agrotis) ypsilon (Hufn.) 
 and 0. segetum, are the twospecies of cutworms which have been identified damaging maize in Pakistan.

The percentage attack of cutworm is more in maize followed by potato in 
case of spring maize. 

NATURE OF DAMAGE 
Feeding symptoms on leaves may be similar to the damage caused by 

other insects. Cutting of maize seedling is the typical sign of attack. In case of 
cut plants examine the soil around the plant, and larvae can be found in the 
soil. Larvae of cutworms feed at night and hibernate in the soil during day. 

CONTROL METHODS 
Spraying the field crop with Lorsban @ I to 1.7 litres a.i/ha can kill the

insect. Other insecticides like Sevin (Carbaryl) @2 2.2 kg a.i/ha, Toxaphene
(3.3 litre a.i./ha) are also important for controlling the cutworms. Band
application of Sevin dust on the ridges late in the evening is also 
recommended. 

Helicoverpa ( = Heliothis) armigera(Hb.) 

H. annigera is widely distributed, in Europe, Asia, USSR, Africa, the
Australasia and the Pacific Island. It is a polyphagous and has been reported
from 127 host plants from Africa, Asia and Australasia (Read and Pawar
1982). BhatiagLr and Davies recorded 105 host plants in India while Saleem 
and Yunus (1982) mentioned 41 plant species. However, CIBC (1986) reared
from 69 host plants in Pakistan. The larvae feed on maize silk, and upper
portion of cob during September, October in Islamabad-Rawalpindi area

Ic in Pun.jab the larvae are also collected during May. This is not a serious 
V 
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pest of maize. However, in case of heavy losses, Nuvacron (Monocrotophos) 
Dimecron (Phosphamidon), Sumicidin (Fenvalerate) are important 
insecticides for the control of this insect. 

Zyginidia quyuini (Ahmed) (Cicadellidae: Hemiptera) 
(Leaf hopper of maize) 

The species has been described from maize (Zea mays Linn.), from 

Quetta, but also occurs all over Punjab on wheat. It also occurs on 

cucurbitace as plants in small numbers. The attack of this leaf hopper on the 

host plant results in extensive 'stippling' on the upper surface of leaves. 

The species has been named after Dr. A. Qayum, former Government 

Entomologist, Balochistan. In characters, this species comes very close to 

Zyginidia bindrai and Z. manaliensis (Sing, 1969), from which it differs in the 

shape of pygofer process, and chaetotaxy of male plate. 

Its description is as given below: 

External features: Length of male 3.3 mm; head convex in front; 

median length of crown about half interocular width; ocelli absent; pronotum 

broader than long; scutellum with two black spots anterolaterally; posterior 

extremity black; general body colour pa!e; abdomen black dorsally; fore 

wings pale green. 
Male genitalia: Male plate, in lateral aspect, sinuate in middle, basal 

half broader than apical half, with 4-5 microsetae near base, and some 

around apex, in ventral aspect with three macrosetae in basal half near 

midlength; pygofer disc rounded posteriorly, mostly devoid of setae; 

possessing a spiny arc-shaped process; connective Y-shaped, with stem short, 

and an antero-median lobe; aedeagus with a pair of ventral atrial processes 

as long as shaft, and quite close to the shaft; shaft possessing a mid-dorsal 

spine. 

Amsacta moorei Butler (Arctiidae: Lepidoptera) 
(Kutra moth, Red hairy caterpillar) 

The caterpillars of this polyphagous pest do considerable injury to 

young sorghum, maize and bajra. The larvae are reddish-brown and hairy 

and are voracious feeders of the foliage. 
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MarasrniatrapezalisGuen (Pyralidae: Lepidoptera) 
(Sorghum leaf roller) 

It is only a minor pest of millets but also infests sorghum. The moth is 
yellowish-brown with brown wavy markings on the wings. Eggs are laid singly 
on the upper leaf surface. The larvae fold leaves and feed on the chlorophyll
from within. It has five larval instars and enters pupal stage after 12-20 days
during July-September. Pupation takes place within the leaf folds for 6-8 
days. In the field its infestation can be recognized by the presence of drying 
up of the leave tips. 

The larvae are parasitised by Goniozus marasvni. The larvae can be 
controlled by a contact or even systemic insecticide. 

Mythitmna separata(Walker) (Noctuidae: Lepidoptera) 
(Army worm, Rice-ear-cutting caterpillar) 

The adult is a pale-brown moth measuring 35-40 mm across stretched 
wings. Eggs are laid in overlapping rows. The pest is usually present in the 
field during July-Septem;tber and the average duration for eggs, larvae and 
pupae are 3, 21 and 10 days, respectively, under the field conditions. The 
larvae pass through six instars. The full-grown larva measures 38 mm in 
length and pupates in ground, cracks, crevices or clumps of paddy. The total 
life cycle in male and female is completed in 45 and 49 days, respectively.
The respective adult life is 9 and 12 days for males and females. There are 
two generati(;ns between July and December. 

The fresh larvae eat chlorophyll, the second and third stage larvae cut
 
leaves while the 4th to 6th stage larvae can 
cut the thick part of whorls and 
feed on the silk of cobs. Sometimes the larvae remain in the whorls and feed 
on the newly emerging leaves of maize. 

DISRTIBUTION 
Pakistan, India, China, Korea, Japan, Philippine, Indonesia, Australia 

and New Zealand. 

HOST 13LANTS 
Maize, sorghum, rice, sugarcane, tobacco, wheat, some pulse crops and 

grasses. 
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CONTROL METHODS 
In case of severe infestation apply dusts in the central whorl. Dust 

tontaining 25% Parathion or 4 % Zolone (phosalone) should be applied in 

the central whorl. If the damage is severe near silking stage Ambush 

(permethrin) or Sumicidin (fenvalerate) should be applied at a rate of 100 

cc/ha. Before or near tasselling stage either Nuvacron (nionocroptophos) @ 
750 cc or Thiodan (endosulfan) @b 750 cc should be applied. 
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Chapter 3 

INSECT PEST COMPLEX OF WHEAT CROP
 
Ali Asghar Hashmi* 

Wheat (Triticum vulgare) is an important food grain which is currently 
being cultivated on about 7.73 million ha in Pakistan. An average yield of 
1863 kg/ha has been considered by the agriculture experts to be very low in 
the present era of science and technology. This poor output has been 
attributed to the primitive methods of cultivation, low-yielding varieties, lack 
of irrigation water, inadequate use of fertilizers and high incidence of pests
and diseases. The insect infestation of wheat has not been a serious concern 
in the past, consequently very little attention was paid to the study of insect 
complex of this crop. During the last 10 years the government has been 
regularly launching a national derive to increase the wheat production in 
order to achieve the food grain target of 15.5 million tons during 1990-91 and 
to save about 120-300 million dollars which are being spent annually to 
import required quantity of grain. This has been done by introducing high
yielding Mexican varieties, enhancing application of fertilizers and irrigation 
water. With this sort of intentional interference in the natural horrnonious set 
up of a chemically free agroecosystem, a new environment for the crop 
attacking organisms is inevitable to emerge. It may also be asserted that 
nature is immense!y complex. Often in ways about which our ignorance is 
awesome. Consequently, when we make major changes in the world of living 
organisms deliberately or, as is more frequently the case, accidently we are 
modifying enormously complex homeostatic mechanisms in such a way that 
we may not be able to foresee the consequences. Such an environment in the 
farm technology is not only apt to help the rapid build up of insect pest 
population but is also likely to turn certain insects of less importance into 
serious pests. Further only a few species can withstand the environmental 
stress and stay in stable populations in a changed millieu. Some even may go 

'Principal ScientificOfficer, Pakistan Agricultural Research Counci, Islamnabad 
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extiffct. Very little information regarding the insects as pests of this crop has 
been made available inder the modified set of conditions. A change in the 
environment reduces a compensatory change in the frequency distribution of 
different genotypes and phenotypes in the population. Therefore, an 
assessment of numerical abundance at various time intervals, if carried 
through several successive years may lead to the exact determination of the 
trend of a specific species in a particular locality. The present chapter, 
therefore, aims at reporting the established harmful insects as a part of the 
total insect complex of different wheat varieties. To make it suitable for the 
extension workers and non-taxonomists, descriptions limited only to few 
diagnostics have been provided. 

Sminthurus viridis (L.) (Sminthuridae: Collembola) 
(Spring tail) 

DIAGNOSTICS 
Antennae longer than head; body sub-supherical or globular, indistinct 

or obsolete segmentation due to fusion of thoracic and first four abdominal 
segments; forked springing organ or forcula on 4th and a hook (hamula) on 
3rd abdominal segment; a groove of simple eyes or ocelli on each side of 

dorsum of head; a sucker like tube arising from ventral surface of 1st 

abdominal segment; cerci absent; 1-2 mm in length. 

NATURE OF i)ANIAGE 
It usually attacks the roots of the plant and the plants ultimately wither 

and (lie. These insects are also reported to make holes in the leaves of wheat 

crop and clover similar to those caused by flea beetles and they feed on the 

mesophyll tissue between the two epidermal layers, making the leaves appear 

transparent. Ultimateiy the leaves become skeletonized. Populations can 

become very large and then the pest becomes of economic importance. Tile 

extent of damage may reach Ip to 20 - 30 per cent of the crop. 

Crotogonlsspp. (Acrididae: Orthoptera) 
(Surface grasshopper) 

DIAGNOSTICS 
Adults stoutly built, small, flattened, short winged and stumpy; dorsum 

rough and earthy coloured, underside white speckled with black spots; 



89
 

antennae shorter than head and pronotum together; head profusely 

tuberculated, shorter than pronotum; face and cheeks with fine tubercles; 

frontal carinae diverge slightly-below antennal base, form an oval ridge 

around median ocellus, transverse yellowish band accommodating median 
near fastigium;ocellus, frontal carinac bear two pairs of small black spots 

four pairs of black spots on each of lateral carinae. 
Antennae 13-14 segmented in male and 14 segmented in female, 

antennae greyish to black pigmented above and bluish below. 
Pronottm rugose, thickly tuberculated, hind margin and lateral sides 

acutely angulated. 
Pro- ind meso-legs small and slenderly built, their femora and tibiae 

ringed with dull brown bands; meta-femora well developed, nearly as long as 

abdomen, expanded transversally at base, narrowed towards extremity, meta

tibiae pale yellow bearing a dull black band at base of each tibia, rest of 

surface marked with dull brown band; first two tarsal segments may exhibit a 

greenish appearance. 
Tegmina shorter than abdomen in most females, longer in males, dusty 

brown in appearance with a yellowish tinge; considerably humped, furnished 

with numerous black spots arranged in rows; wings hyaline, bear light 

greenish yellow pigmentation towards their bases nearly as long as tegmina. 

Abdomen brownish dorsally, pale white laterally, white grey ventrally. 

Aiolopus tanu/us (Fab.) (Acrididae: Orthoptera) 

(Surface grasshopper) 

DIAGNOSTICS 
Adults small, green, brown or reddish with two parallel brown stripes 

on vertex; hind femora slender, green, yellow or reddish with brownish 

transverse bands; body medium sized, slenderly built; antennae as long as 

head and pronotum together; head distinctly thicker than pronotum, face and 

teeth smooth, very sparsely and finally punctured; frontal ridge broad, 

convex, feebly impressed at ocellum, sparsely punctured below latter, and 

densely above it, margins of ridges very obtuse, gradually divergent from 

fastigium downwards, disappearing just below median ocellum; temporal 

foveolae only half as long as broad, narrowed apically, very feebly impressed, 

regularly punctured, lower margin slightly distinct, interrupted by punctures, 

a little broader than long, almost horizontal, retundofastigium of vertex 
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pentagonal with a distinct transverse impression near base, margins slightly 
raised and obtuse. 

Pronotum constricted a little behind fore margin, almost flat andstrongly dilated in meta-zona, median keel rather thick and low, cut by
transverse sulcus distinctly before its middle; hind angle obtusely rounded,
with its disc straight, lateral lobes not much higher than long, very feebly'
narrowed downwards, margin straight and almost vertical, fore lower angle
obtuse, hind angle straight, scarcely rounded at apex.

Tegmina long, extending much beyond meta-femora, thick at base,
tapering towards extremity, about as long as or slightly shorter than 
abdomen. 

Wings hyaline with greenish tinge towards base, more or less dusty
towards hinder margin.

Hind femur green or brown above, three transverse dark brown bands
visible on upper inner area, inner side red in basal half, greenish towards 
apex with a large though interrupted black spot near base; knees with
brownish semi-lunar spot outwardly and with a deep black spot of same
shape inwardly; hind tibiae deep red gradually becoming paler towards base,
with a small black sub-basal spot on inside and brownish on outside before
middle; spines pale white tipped with black; hind tarsi pale yellow. 

REMARKS 
Species differ in colour. Some are green and white, others show shades

of brown and red, still others are with a light ochreous tinge. There is onestripe of reddish brown colour on the vertex which runs between eyes to the
back of the pronotum. There is a broad dark brown band running from the
back of each eye to the end of pronotum which extends over the pleura, it is
marked with white spots. The upper side of the dark band is bordered by a
slender white line, which in the posterior part of the pronotum intersects the 
broad line turning obliquely outward. 

Tegmina also vary in colour, may appear brown or greyish yellow,
apically sub-hyaline, mediastinal area with two alternate long brown and
whitish spaces; the outermost of each broader, below the first brown spaceruns a bright greenish or yellowish stripe towards the second white space;
apical one-third sub-hyaline, with indefinite brownish fasciae and several 
spots. Body length 19-25 mm; Expanse of left tegmen 19-25 mm 
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SMINTHURUS SP. 

CHROTOGONUSSP. 

AF 

Jj 

AJOLOPUS TAMULUS (FB) 
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Schistocerca gregaria Forsk. (Acrididae: Orthoptera)
 
(Desert locust)
 

DIAGNOSTICS 
Body very large and slender; front perpendicular, fastigium of vertex 

small, broader than long, depressed in middle, raised on lateral margins; 
cari'iae placed ii front of eyes and pass in suture of frontal furrow; frontal 
furrow well spaced, quite straight throtughout fronts, margins almost levelled 
to furrow, depressed slightly just below median ocellus; lateral carinae 
slightly curved in middle; pronotam thickly punctdred, constricted in front, 
expanded and obtusely rounded behind, deflexed lobes depressed much 
laterally, median carina well marked, cut by four transverse sulci in anterior 
half, of which itnterior one not well marked; prosternum provided with apex 
rounded straight spine. 

Tegmina more than three times longer than abdomen; general body 
yellow to dark yellow; antennae reddish brown; face marked with blackish or 
dusky vertical lines, a median pale line with a dark brown or dark yellow 
border, sometimes running backward from fastigium of vertex to hinder 
margin of pronotum and forward on frontal furrow to reach epistomal suture, 
a dark line below eyes runs downward; tegmina of body colour, sub-hyaline, 
marked wili irregularly brown spots; wings ,.lightly shorter than tegmina, 
stained with yellow at base; meta-femur urnicoloured, knees marked (lark 
brown, dorsal carina marked with inconspicuous brown spots and a black 
longitudinal streak on outer side; meta-tibiae dull pink, equipped with black
tipped white spines; nine and twelve spines on outer and inner carinae, 
respectively. 

Acheta domesticus (L). (Gryllidae: Orthoptera) 

(Black-headed cricket) 

Synonym: Gryllus domesticus (L.) 

DIAGNOSTICS 
Medium sized, with light brown body; pronotum with brown patches. 
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EGG NYMPH 

ADULT 

ADULT OVIPOSITING 

SCHISTOCERCA GREGARIA (FORK.)
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I/
 

ADULT MALE
 

GRYLLUS BIMCULATUS (DEGEER)
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Acheta hispanicus R. (Gryllidae: Orthoptera) 
(Black-headed cricket) 

DIAGNOSTICS 
Medium sized cricket; body colour light brown; pronotum with dark 

brown patches. 

Gylus bimaculatusDeGeer (Gryllidae: Orthoptera) 
(Field cricket) 

DIAGNOSTICS 
Adults well built, black coloured; head absolutely black; each fore wing 

black with a yellow spot at base; hind wings transparent. 

DAMAGE BY ACRII)II)S AND GRYLLIDS 
The damage caused by the acridids and gryllids is similar. The adults 

and nymphs cause serious damage to the young plants by cutting away the 

tender leaves, seedlings and stems. In case of heavy outbreaks most of the 

crop was damaged. Sometimes the lea;vs, buds, stems and the older plants 

were also damaged. The surface grasshoppers and gryllids are serious pests 

only during the early stages of the crop but their potential decreases as the 

crop is advanced. 

Microtermesobesi Holm. (Termitidae: Isoptera) 
(White ant) 

DIAGNOSTICS 
Pronotum of workers and soldiers narrow, with a raised median 

anterior lobe. 
Workers of M. obesi small, wingless, yellowish white; head oval, pale; 

cuticle thin and soft. Workers of T. obesus larger than M. obesi, wingless, soft 

bodied and greyish white. 
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FRESHLY HATCHED 

CRICKET 

ADULT FEMALE
 
ACHETA DOMESTICUS (LINN.) 

EGG 
 NYMPH
 

ACHETA HISPANICUS (R.)
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MEASUREMENTS (IN MM.) 
(Imagoes) 

Length of head to side base of mandibles 0.92-1.04 
Width of head 1.31-1.38 
Long diameter of eye 0.36-0.40 
Short diameter of eye 0.30-0.36 
Length of ocellus 0.15-0.20 
Width of ocellus 0.11-0.13 
Ocellus from eye 0.05-0.07 
\Vidth of pronotum 1.19-1.30 

(Soldiers) 

Length of head to side base of mandibles 0.76-0.82 
Maximum width of head 0.72-0.78 
Length of left mandible 0.47-0.51 
Length of pronotum 0.30-0.32 
Width of pronotum 0.49-0.53 

NATURE OF DAMAGE 
It was commonly feeding on stumps, logs, twigs and roots of the plants. 

The termite was found making irregular type of feeding galleries. The 

damage portions were replaced with mud. It was found approaching the host 

from their nests through underground tunnels. Considerable damage to crop 

is caused by this termite. 

Odontotermes obesus (Ramb.) (Termitidae: Isoptera) 
(White ant) 

DIAGNOSTICS 
Pronotum of workers narrow, head of soldier broader, with a raised 

median anterior lobe. 

http:0.49-0.53
http:0.30-0.32
http:0.47-0.51
http:0.72-0.78
http:0.76-0.82
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MEASUREMENTS (IN MM)
 
(Imagoes)
 

Length of head to side base of mandibles 1.93-2.15 
Width of head 2.76-2.87 
Long diameter of eye 0.80-0.90 
Short diameter of eye 0.67-0.77 
Length of ocCllus 0.32-0.45 
Width of ocellus 0.25-0.28 
Occllus from eye 0.09-0.12 
Width of pronotum 2.51-2.60 

(Soldiers) 

Length of head to side base of mandibles 1.29-1.44 
Maximum width of head 1.15-1.26 
Length of left mandible 0.86-0.98 
Tooth of left mandible from tip 0.30-0.35 
Length of pronotum 0.51-0.57 
Width of pronotunm 0.80-0.94 

NATURE OF DAMAGE 
It damages young seedlings of wheat crop. It is a minor pest of wheat 

crop. Workers feed on cellulose which they obtain fro.n roots of wheat plant. 
The attacked plant remains stunted, wilt and ultimately die. The attack is 
more severe during the early stages of crop. 

AnaphothripssundanensisTrybom (Thripidae: Thysanoptera) 
(Thrips) 

DIAGNOSTICS 
TerminL! antennal segments not long and thin; dorsum of body not 

polygonally reticulate. 

http:0.80-0.94
http:0.51-0.57
http:0.30-0.35
http:0.86-0.98
http:1.15-1.26
http:1.29-1.44
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MICROTERMES OBESI (HAL.) 

WORKER SOLDIER 

ODONTOTERMES OBESUS (RAMB.) 

ANAPHOTHRIPS SUNDANENSIS (TRYBOM)
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Bregmatotrit)sbractiycepltahus(Shansber) (TFhripid(e: "hysarioptera) 
(Thrips) 

DIAGNOSTICS 
Adults amber yellow with bright orange thorax; body slender, 1.23 mm 

long. 

Tciothrip)s flavidhis (Begnall) (Thripidae: Thysanoptcra) 
(Thrips) 

1)1 AG NO STICS 
Dark brown to almost black; antennae 8-jointed, seventh joint about 

twice a,, long as eighth; 1.26 m1 long. 

t1aplotiripj /)ricsticLrialms(Begnall) (Ihlacothripidae: Thysanoptera) 
(Thrips) 

I)IAGNOSTICS 
General body colour black, tips of legs and some middle antennal joints 

yellow; 1.5-1.8 mill long. 

NATURE OF I)AMAGE 
The affected plants show silvering or bleaching of the surface of leaves, 

fruit,,, and steims. Growing tissues of terminal leaves and buds become 
deformed. The injury is fir,t evidenced by small, scattered, dark greenish 
brown spots which after 2 or 3 days assume a characteristic silvery 
appearance. Their excrement on foliage, creates an unsightlv esidue. A 
nui ber of virus diseases of plants are spread by thrips. Feeding on the lower 
side of leaf surface checks growth. This results in a curled and nis-shaped 
leaf which may split at several points and assume ragged appearance. 

Bagradacruciferarun (Kirkaldy) (Pentatomidae: Hem iptera) 
(Painted bug) 

Synonym: Bagradapicta Fabr. 

DIAGNOSTICS 
Shield-shaped; upper surface with a mixture of black, white and orange 
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BREGMA TOTHRIPS BRA CHYCEPHALUS
 

TAENIOTHRIPS FLA VIDULUS (BAGNALL)
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HAPLOTHRIPS PRIESNERIANUS 

EGGS ON LEAVES NYMPH NYMPH 

ADULT BUG
 

NYMPH
 

BAGRADA CRUCIFERARUM KIRKALDY 
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markings; 5-7 mn long and 3-4 mm broad. Full-grown nymplhs sub-ovate, 
black, with a number of orange or brownish spots; about 4 mm1 long and 2.00 
broad. 

NA'ITURE OF DANIAG F 
This insect feeds on the kernels in the milky dough stage. It destroys the 

grains and leaves the kernels ,hriveled and shrunken. The )uLnctures Ilade bym 
the bug lllanifckl theslelves as spots of various sizes and shapcs. The colour 
of the aIfecited plant" also changes fron Iighit yellow, as if hleachcd, to black. 
The flii ll mlav enter tile )lrlClires/woL nd, Made hV the bLg, alnd thulsi affect 
tile sile of the ,t)()t as \ell as intensity of diS-colhuration. The adult hil s also 
e\crete a s()r' Of r 1sii1(ls iaeriala i clhhelps spoil tle ilfested PlantlS. 
Injury to the wheat grain also affects its milling and haking quality. 

Cictus signalus Walk. (Coreidac: Heiniptera) 
(Painted bug) 

DIAGNOSTICS 
Adults greenish yellow, body narrow and slender; apical antennal 

segment fu.siform; lateral angles of pronotum acutely produced Outwards; 
body lenglh 8-9 mim. 

NATURE OF DANIAGE 
The nymphs and adults suck juice from the developing grains in the 

milky stage, causing incompletely filled spikelets or spikelets with empty 
grains. Black and brown spots appear around the holes niade by the bugs on 
which a Sooty Miould may develop. 

Pyrillapeipusilla Wik. (Fulgoridae: Hemiptera) 
(Sugarcane leafhopper) 

I)IAG NOSTICS 

Body straw-coloured; eyes prominent, red on front end; dark patches 
on wings; a snout-like prolongation; length 20 nim. 

NATURE OF DAMAGE 
Both the nymphs and adults suck cell sap usually from the underside of 
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CLETUS SIGNATUS (DIST.) 

PYRILLA PERPUSILLA (WLK.) 

ZYGINA SP. 
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the leaves. Due to loss of cell sap leaves turn pale yellow and later on dry up. 

The insects excrete honey-dew - a thick transparent liquid, which falls on 

leaves and makes a good medium for the growth of a black mould. Thus 

leaves acquire a sickly black appearance and the attacked crop can be 

spotted even from a distance. Such a black coating is supposed to interfere 

with photosynthesis, and thus reduction in the food manufacturing of the 

plants takes place 

Zygina sp./(Zygina pallidifronsEdw.) 
(Cicadellidae: Hemiptera) 

(Jassid) 

DIAGNOSTICS 
Approximately 2.8 mm in length, 0.5 mm in breadth; compound eyes 

black and very prominent; antennae setacious, and arising from basal angle 

of compound eyes: vertex, pronotum and scutellum light yellow, later with 

lighter shade in anterior part; vertex projecting forward angularly; sides of 

pronotum convex; scutellum with two triangular black spots on anterior 

margin and one triangular spot in apical angle; area around triangular spots 

on scutellun deep-yellow in colour. Style with a single apical extension, 

extreme posterior apex truncate. Legs well developed, mesoleg shorter than 
prolegs; metalegs longer and adopted for jumping. Fore wings transparent 
with yellowish appearance and visible veins; hind wings bluish. Abdomen 

light yellow and with a black transverse band on each segment, apparent 

through transparent wings; abdominal segments evident, first segment greatly 
reduced, eighth longer and narrow, 9th with anal tube and well developed; 

genitalia evident in both sexe:. 

Male and female apparently similar, of same length, male with darker 

muscular suffusion in centre of scutellum; female with triangular black spot 

and a darker transverse fascia above; scutellar spot triangular; ventral side or 

body light yellow except two prominent black spots between pro- an meso

thoracic legs. 

Balclutha sp. (Cicadellidae: Hemiptera) 
(Jassid) 

Synonym: Cicadulasp. 
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DIAGNOSTICS 
Small species, 3.5-4.0 mi long, yellowish green with four large black 

spots on margins of vertex; whitish or onyellow spots pronotum, a black 
transverse line on yellowish scutellu n. 

Amnrasca sp. (Cicadellidae: Hemiptera) 
(Jassid) 

Synonym: Empoasca sp. 

1)IAG NOSTI CS 
Small insect of slender form, about one--ighth of an inch in length; 

adult,,xkinuged, hind legs fitted for hopping; hind wing with sub-marginal vein 
present at %ing apex; confluent with vein R + NI; annal veins separate 
apicallv. 

Aacrosieles sp.(Cicadellidae: Heiniptera) 
(Jassid) 

DIAG NOSTICS 
A small species, 3.5-5.0 mm long, yellow or yellowish green with six 

black spots on vertex; a vector of virus disease. 

Cicadcla sp. (Cicadellidae: Hemipteral 
(Jassid) 

DIAGNOSTICS 
Adults long, slender, bright green, with head, pronotum and scutellum 

yellow and legs green; length varies from 6.0-9.5 mm; head sharply pointed
and marked with oblique brownish lines. 

Orosius albicinclusDist. (Cicadellidak -'miptera) 
(Jassid) 

DIAGNOSTICS 
Small, elongate, tapering posteriorly, 13 mm in length; two ocelli, 
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BALCLUTHA SP. A, 

AMRASCA SP. 

CICADELLA SP. 

MACROSTELES SP. 

OROSIUS ALBICINCTUS (DIST.) 
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SOGA TELLA CA TOPTRON (FENNAB)
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antennae possess sensoria, apical part being long and setaceous; hind tibiae 

with double row of spiIes extending all over length; moveable tibial spur 

absent. 

Psammnotettixalienus Dahlb. (Cicadellidae: Hentiptera) 
(Jassid) 

DIAGNOSTICS 
A small species, 3.0 mm to 3.5 mm long and variable in colour from 

pale green to dark brownish; whitish elytra with distinct brown nervures. 

Exitianus sp. (Cicadellidae: Hentiptera) 
(Jassid) 

DIAGNOSTICS 
Adult - a white hopper, long slender; head, pronotum gradually 

increase in size, turn brown, shrivel, and eventually become holes. When 

attack is severe the shoots may wither and die and so give the plant a 

distorted apperance. The necrotic spots result from the toxic salivary 

secretions injected into the plant during feeding. 

Sogaicila sp./Sogatellacatoptron Fennah
 
(Delphacidae: Hemiptera)
 

(Jassid)
 

DIAGNOSTICS 
Adult small, green about 4 mm long; apical portion of fre wings pale 

black in males, pale brown in females; fore wings with a prominent black 

spot in males, female wings devoid of such markings. 

NATURE OF DAMAGE 
The nymphs and the adults suck cell-sap from the leaf surface and tend 

to congregate on the leaf sheath at the base of the plant. The leaves of 

attacked plants turn yellow and later on rist red. These symptoms start from 

the leaf tips and spread to rest of the plant. Numerous brownish spots also 
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PSAMMOTETTIXALIENUS (DAHLB) 

MACROSIPHUM GRANARlUM K. EXITIANUS SP. 

SOGA TELLA SP.
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appear on the feeding sites. The attacked plants ultimately dry up without 

producing ears. The insect also excretes honey-dew on which a sooty mould 

appears, imparting a smoky hue to the wheat fields. 

Macrosiphumavenae (F.) (Aphididae: Hemiptera) 
(Wheat aphid) 

Synonym: Macrosiphum granarium (Kirby), Siphocoryne avenae (Fabr.), 

ltyadaphis avenae F., Sitobion avenae (Fabr.), Iphis avenue (Fabr.) Aphis 

padi (Linn), Siphocrvne padi (Fabr.) 

The above names have been synonyrnized in the interest of 

is the first attempt, the available descriptions ofnomenclature. Since this 

those which are listed from Pakistan by Haq (1969) are given below, without 

assigning a sequential number, for comparison purposes by the future users. 

Macrosiphtimgrailarium(Kirby) (Aphididae: Hem iptera) 
(Wheat aphid) 

DIAGNOSTICS 
Body large sized and of green colour; antennae very long and black 

throughout, pits apart and swollen; eyes of body colour; legs very large; wf 1' 

developed, ends of femur, tibia and entire tarsi blackish, claws bifid; cauda 

long, stout and pointed at end, shorter than cornicles; cornicles black, well 
in between 2nd and 3rddeveloped, large, base broader than tips; rostrum 

coxae. 

1.44 mmBody length 

Body width 0.67 mm
 

2.06 mmAntennae 
0.32 mmCauda 
0.50 mmCornicles 

Siphocotyne avenae (Fabr.) (Aphididae: Hemiptera) 
(Wheat aphid) 

DIAGNOSTICS 
Size medium, colour dark, shape elongated; antennae longer than body, 
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SIPHOCORYNE.4 VENAE (FAB.)Q 

HYADA PHISA VENAE (F.) 

SITOBION A VENA E (FABR.)
 

NYMPH 

ADULT 

SCHIZAPHIS GRAMINUM ROND 
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black throughout, pits apart; rostrum in between 2nd and 3rd coxae; eyes 

black; legs small and of smoky colour, claws bifid; cauda not well developed, 

rounded and shorter than cornicles; cornicles smoky, curved inside and 

slightly broader ;at tips; tip black, whole body with distinct linage. 

Body length 1.44 mm
 

Body width 0.48 mm
 
2.11 mmAntennae 
0.29 mmCornicles 
0.10 mmCauda 


Wing length 3.168 mm
 

Hyadaphisavenae (F.) (Aphididae: Hemiptera) 
(Wheat aphid) 

DIAGNOSTICS 
orAbout 1/16 inch in length, body colour light to dark green; winged 

wingless. 

Sitobion avenae (Fabr.) (Aphididae: Hemiptera) 

(Wheat aphid) 

DIAGNOSTICS 
Body medium, elongated and of green to reddish-brown colour with 

dark green; antennaeblack siphunculi; head and thorax yellow, abdomen 

twice as long as body, smoky and pits apart; legs very long, tarsi black and 

or yellow, half of cornicles,claws bifid; eyes shining red; cauda pale green 


length, well developed and too much pointed; cornicles of body colour;
 

winged adults possessing cornicles and cauda similar to wingless forms; and
 

tips black; rostrum exceeds 3rd coxae with black tip.
 

1.54 mmBody length 
0.62 mmBody width 
3.55 mmAntennal length 
0.29 mmCauda 
1.20 mmCornicles 
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Schizaphisgraminum Rond. (Aphididae: Hemiptera) 

(Wheat aphid) 

Synonym: Toxoptera graminum (Rond.) 

DIAGNOSTICS 
The chief distinguishing feature of the green bug is singly branched

discoidal vein in the front wing. twiceThis being branched in the other 
species. 

Rhopalosiplninrufiabdomzinalis(Sasaki) (Aphididae: Heniptera) 
(Wheat aphid) 

Synonym: Yamataphis oryzae Mats., CerosiphasubsterraneaMason., R. padi
(L.) 

DIAGNOSTICS 
Body size medium, colour yellow; body shape elongated, abdominal 

area broader than rest; head smooth, rostrum reaching in between 3rd coxae;antennae of body length, tips smoky and apart, antennal hairs sparse; hindwings with two oblique veins; eyes brown; legs short, of body colour, tarsi
smoky, claws bifid; hind wings with two oblique veins; cauda short and roundat tip; cornicles well developed longer than cauda and of body colour;cornicles conical with a broad base, narrowing in middle, distal half-finger

shaped; abdomen of apterous female dark green or brown.
 

Body length 1.37 mm
 
Body width 
 0.62 mm
Antennae 1.41 mm 
Cauda 0.115 mm
Cornicles 0.39 mm 

Rhopalosiphum maidis (Fitch.) (Aphididae: Hemiptera) 
(Wheat aphid) 

DIAGNOSTICS 
Adults winged or apterous, body pear shaped, antennae long, 
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compound eyes prominent; rostrum several jointed; tarsi two segmented, 
with paired claws, nine pairs of lateral spiracles and a pair of cornicles or 
"honey tubes" at posterior end of abdomen arising from dorsal side of filth or 
sixth abdominal segments. Wingless forms predominant in populations; in 
winged forms wings held vertically above body; cornicles secrete a waxy fluid 
which affords protection from predaceous insects; cauda pronounced with 
long conspicuous setae; dark purplish area around base of short siphunculi; 
about 2 mm long. 

NATURE OF I)AMAGE 
The nymphs and adults suck the sap from plants preferably ears. The 

insects are green inert louse-like an ant and appear on yaung leaves or ears 
in large numbers during the cold and cloudy weather. The nymphs and the 
females look alike except that the latter are larger. The winged forms appear 
only in early summer. Aphids are amongst the most destructive of the plant 
infesting insects. Not only do they cause serious direct plant injury through 
their feeding, but many species transmit serious virus diseases of plants. The 
simplest injury is a wilting of the leaves and plants due to extraction of the 
sap by the insect. This is accompanied by yellowing which leads to the 
shedding of leaves from the plants. The introduction of toxins in the salivary 
secretion turns the leaves brown and causes them to wither or become curled 
and malformed. I leavy infestation on growing tips causes stunting, dwarfing 
and finally, in extreme cases death of the plants. It isbelieved that in feeding 
upon a plant, the setae of the proboscis may follow intercellular course until 
a vascular bundle is reached or the epidermal and parenchyma cells are 
pierced. Within the vascular bundles the tissue most commonly reached is 
the phloen, especially the sieve tubes. 

Aphids cause curling of leaves and young shoots resulting in the stunted 
growth or even the death of small wheat seedling. Very often the leaves 
become pale brown and crop dies prematurely which cause serious losses in 
the yield. These aphids are pests of minor importance. 

AgrotisflammatraSchiff (Noctuidae: Lepidoptera) 
(Cutworm) 

DIAGNOSTICS 
Adult heavy bodied, greyish-brown or wheat coloured, skin smooth with 
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small black spots; head and thorax grey brown, tinged with purplish-red, 
tegulae with semi-circular black-brown patch; fore wings grey-brown, with a 
characteristic marking and smoky patches, 2/3 of proximal/costal area pale, 
an elongated black streak at base, a kidney shaped spot slightly below pale 
costal area; a double wavy black line stretching from base of costal area to 
inner margin hind wings ochraceous, white or yellow with a pai , of dark 
brown longitudinal stripes in front; sometimes each wing w ith a seni-circular 
spot below pale area and a greyish-brown kidney shaped spot towards apical 
area; 50-62 mm in wing expanse. 

NATURE' OF DAMAGE 
The caterpillars spend the day hiding near about the plant base. At 

night, they come out and become active, cutting down the young plants just 
above or slightly below the surface of the soil. They seem to be very 
voracious eaters and they fell more plants than they can consume 

Agrosti ipsilon (Hufn.) (Noctuidae:Lepidoptera) 

(Cutworm) 

Synonym: Agrotis yp.silon Rolt. 

DIAGNOSTICS 
Body colour dark or blackish; fore wing being suffused with brown and 

with a black streak beyond reniform; sub-marginal line dentate with two 
black streaks on it below apex; hind wings with some greyish patches, more 
or less suffused with fuscuous brown; wing expanse 42-56 mam; body length 
from head to tip of abdomen 25 mm. 

NATURE OF DAMAGE 
During the day time, they live in cracks and holes in the ground and 

come out at night and fell the plants by cutting their stems, either below the 
surface or above the ground. 

Agrotis segetum (Schiff.) (Noctuidae: Lepidoptera) 

(Surface caterpillar) 

Synonym: Euxoa segetis Schiff. 



AGROTIS IPSILON (HUEN.) 

LARVA 

\ /1 

ADULT 

AGROTIS SEGETUM (SCHIFF) 

LARVA 
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DIAGNOSTICS 
Head and thorax brownish, sparingly speckled with black; fore wing 

pale brownish with four blackish wavy lines, a black kidney shaped mark near 
centre and a marginal series of black spots; hind wings semi-hyaline, white, 
inner margin brownish; antennae brown, pectinate in male, simple in female. 

Euxoa spinifera (Fib.) (Noctuidae: Lepidoptera) 
(Surface caterpillar) 

DIAGNOSTICS 
Differs from A. segetis in having sub-basal ante-and post-medial lines of 

fore wings almost or quite obsolete; sub-marginal lines strongly dentate with 
dark streaks from lines, orbicular elongate with a dark streak from it to 
reniforni; claviforrn very elongate and filled in with black, wing expanse 38 
in m. 

NATURE OF DAMAGE 
The cutworms of Eulkoa are polyphagous and occur virtually in all the 

cultivated regions. The damage, they inflict is great because they cut more 
young plants than they are able to eat. The nature of damage caused by 
Agrotis spp. and Euxoa spp. is the same. The damage of a mass occurrence is 
enhanced by the very high reproductive potential of the pests tinder 
favourable conditions. 

According to Rehman (1940) 50 per cent of the gram crop was 
destroyed by A. flaminatra in some years, particularly in South-east Punjab. 
The caterpillars spend the day in hiding about the base of the plants 
adjoining cut plants in the top 3-4" of the soil and waiting with their 
voracious appetite for the night, when they become active and cut down 
young plants of gram, peas, wheat, etc., mercilessly. They fell more plants 
indicating the activity of the pests in a field. Cutworms are generally 
considered as the major injurious pests of gram crop. 

Heliothisarmigera (Hubn.) (Noctuidae: Lepidoptera) 

(Surface caterpillar) 

Synonym: Heliothisobsoleta(F.),Heliothiszea (Boddie) 
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DIAGNOSTICS 
Adults usually dark browvn with a reddish brown tinge; colour and 

markings variable, one form tan or buff coloured, another form with fore 

wings light greyish-brown; fore wings bearing a series of black dots, distinct 

wavy line towards apex and a dark speck near centre; sometimes dark grey 

irregular lines becoming olive green and a darker area near tip of wings; hind 

wings,vellowish-Ibrown with a broad blackish outer band, sometimes variable 

from white with smoky dark spots or irregular dark markings to mostly black 

with inner third lighter; veins of hind wings as dark lines, wing spread 

approximately 1.5 inch, underside of each .wing with a black kidney shaped 

mark: wing trifid, with N12 arising nearer to M 1 than M3 ; hind tibiae spined. 

NATURE OF I)AMAGE 
The small larvae feed on wheat seedlings in November-December. 

They are, however, seriously injurious to the developing wheat seeds during 

March-April. The larva gets at the seeds by biting a hole through the ear 

spikelets. It is estimated that one caterpillar can eat 3-0 wheat grains in 24 

hours. It is a serious Iest in the months of March and April. 

Spodoptera exigua (Hubn.) (Noctuidae: Lepidoptera) 

(Surface caterpillar) 

Synonym: Laphygma exigua Hb., Caradrinafunceti Zelil. 

DIAGNOSTICS 
Pale, dark brown or ash-grey moths with a wing spread of about 1.5 

inch; fore wings dark grey marked with light and dark areas and with an 

irregular white or light grey spot near tip, a kidney shaped mark with a dark 

centre and a marginal series of dark spots; hind wings semi-hyaline, white, 

with a pearly or pinkish luster, veins and outer margins tinged with fuscous 

brown. 

NATURE OF DAMAGE 
Caterpillars destroy seedlings in the months of December and January. 

They are injurious to developing wheat seeds during March. The young 
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caterpillars in the earlier growth stages feed gregariously, but separate after a 

few days and attack new plants in small batches. The webbing together of 

small leaves with silken thread is a characteristic of the feeding habits of the 

ctepillar. Th,, damage is recognisible in the early stages of the attack by the 

bare veins which are left on the plant after it has been completely defoliated. 

It may be categorised as a serious pest of wheat. 

Mythinna separata (Walk.) (Noctuidae: Lepidoptera) 
(Army worm) 

Synonym: Cirphis unipuncia (Haw.), Leucania unipuncta (Haw.) Pseudoletia 

separata(Walk.) Pseudoletiaunipuncta (Haw.) 

DIAGNOSTICS 
Pale brick-red, light brown to clay or very pale brown with dark specks 

and blotches, a pale central spot and a diagonal dark streak ending nearer 

body in a row of dots; fore wings fawn coloured and each marked with a 

conspicuous white dots near centre; white speck in cell minute, black speck 

on apical half of wing; hind wing pale suffused with fuscous brown, underside 

sometimes with cell spot and post-medial series of specks; wing spread of 45

50 mm, male genitalia with somewhat prominent claspers. 

NATURE OF DAMAGE 
The caterpillars damage the seedlings of wheat crop in the month of 

November. In the early stages, they feed on tender leaves in the central whorl 

able to feed on older leaves also andof the plant. As they grow, they are 

skeletonize them totally. In the case of a severe attack whole leaves including 

mid-rib are consumed. The pest may also eat away ears, including awns, and 

leaves. They are nocturnal in habit andimmature grains. Larvae feed on 

remain hidden in leaves during day. It is considered as a miner pest of wheat 

crop. 

The freshly emerged larvae spin threads from which they suspend 
onethemselves in the air and thus with the help of air currents reach from 

plant to another. The grown up caterpillars throw out faecal pellets, which 

are quite prominent. 
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Sesamiainferens (Walk.) (Noctuidae: Lepidoptera) 
(Pink stem borer) 

Synonym: Leucaniainferens Walker., Nonogria inferensWalker 

DIAGNOSTICS 
Body stout, fawn or straw coloured; head and thorax whitish, without 

dark hairs; tegmen of fore wing distinctly and continuously dark brown; three 
black discal dots and an intermediate brown stripe, hind wing with Sc + R 1 
fused with vein Rs for a short distance before middle of cell; harp of male 
genitalia with a strong furcated projection. At basal part of costa wing span 
16-20 mm in male and 20-31 mm in female. 

NATURE OF DAMAGE 
Damage is done at the caterpillar stage. The attacked young plants 

show (lead hearts and are killed together. The older plants are not killed but 
they produce white heads or few grains only. It has recently been recorded on 
wheat in rice tract and is a minor pest of wheat. 

EuproctisfraternaMo. (Lymantriidae: Lepidoptera) 
(Hairy caterpillar) 

DIAGNOSTICS 
Small to moderate sized, white, yellow, brown, pale, yellow or orange 

moths; pale transverse lines on fore wings. 

NATURE OF DAMAGE 
The damage is caused by the larvae which feed on leaves and in case of 

severe infestation, they cause complete defoliation. The attacked plants 
remain stunted and produce very little seed. 

ChilopartellusSwin. (Pyralidae: Lepidoptera) 
(Maize borer) 

DIAGNOSTICS 
Medium sized and straw coloured; frons projecting forward but not 
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sharply pointed, sometimes almost rounded; ventral margin of frons without 
such ridge; pale yellow wings of 26 mm expanse; fore wing with vein Sc free; 
hind wing with pecten of hairs on lower margin of cell towards base, Sc + R I 
never fused with vein Rs before middle of cell, sometimes approaching it, or 
briefly touching or fused for a short distance near angle of cell, M 1 arising 
from vein Rs before angle of cell; costal margin of harp of male genitalia 
with a blunt projection, sigmum of female genitalia small. Male smaller than 
female; average length 12 mam. 

NATURE OF DAMAGE 
The attacked leaf-sheaths first show transparent patches and later turn 

yellow-brown and eventually dry up. The caterpillars, as a result of their 
feeding inside the stem around the nodes, weaken the stem which easily 
breaks. Seedlings which have been attacked at the base show dead-hearts, 
i.e., the drying up of the central shoot. Attacked plants bear white heads, i.e., 
empty spikes or those with few filled grains. 

Sitotroga cerealella Oily. (Gelechiidae: Lepidoptera) 
(Angoumois grain moth) 

DIAGNOSTICS 
Adults buff, grey, yellow, brown or straw coloured moths; a pecten or 

scape; fore wing with few darker markings, expanse 20-25 mm; hind wings 
narrow, pointed, fringed with long hairs, prominent along posterior margin. 

NATURE OF DAMAGE 
The larva bores into the grain and feeds on its contents. As it grows, it 

extends the hole which partly gets filled with pellets of excreta usually, about 
30-50% of the contents are consumed, but sometimes the larva finishes off 
the entire grain. When the infestation is severe, the grains give out an 
unpleasant smell and present sickly appearance, being covered with scales 
from the bodies of the moths. In a heap of grain, the upper layers are most 
severely affected. 

Tanymecus indicus Fst. (Curculionidae: Coleoptera) 
(Wheat weevil) 

DIAGNOSTICS 
Body colour dark brown, brown scaling innervated with grey and a few 
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green scales at apex of rostrum; eyes prominent, large, oval, almost as long as 

rostrum; rostrum as long as broad, shallowly sinuate at apex, with a distinct 

central carina, mandibles not prominent; antennal scape bisinuate, funicle 

with joint longer than 2; prothorax finely coriaceous and with a cent-a, carina 
on sides, broad before middle,in anterior half, longer than broad, rounded 


apex narrow, base broad. Elytra punctatostriate, striae shallow towards apex,
 

punctures visible through scaling in basal half, stria 9 not impressed,
 
narrow,posterior callus present, unpronounced; scaling fairly dense; scales 

setae very short and scarcely discernible among scales; legs black with fairly 

dense scaling, tibiae not denticulate internally; anal segments of female 

nearly twice as broad as long with a median longitudinal impression and 

rounded apex. Length 4.5-7.5 mm, breadth 1.75-2.75 mm. 

Hypera veriabilis (Hbst.) (Curculionidae: Coleoptera) 
(Lucerne weevil) 

DIAGNOSTICS 
with' a prominent snout projectingOval brown weevil, 0.36 long 

downward. 

Pachnephorussp. (Chrysomelidae: Coleoptera) 

(Leaf-eating beetle) 

DIAGNOSTICS 
Adults with shining pale large irregular black blotches on elytra; 

mm long.blotches coalesce to cover nearly entire dorsum; 2.5-3.0 

NATURE OF DAMAGE 
Weevils and beetles are destructive in January-March. They destroy the 

eat the green parts of other leaves; the attacked cropgrowing leaves and 
are seriouslooks bleached. In addition to wheat, these weevils and beetles 

pests of lucerne and gram and are widely distributed. It is a minor pest of 

wheat 

Atherigona sp. (Muscidae: Diptera) 
(Stem fly) 

DIAGNOSTICS 
yellow spotted abdomen and

Small, grey, about 3 mm long, with a 

http:1.75-2.75
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yellow legs, head distinctly angular, antennae deep-set. 

NATURE OF DAMAGE 
This insect causes damage to the seedlings as well as to the early stages 

of wheat crop. The maggots bore into the stem and cut the main shoot. 
It attacks the young crop when it is in the sixth leaf stage. Six weeks 

after plaiting, the crop is seldom attacked. As the maggots feed on the main 
shoet, the growing-point is destroyed and by the time they pupate, the plant 
is almost (lead. The young plants show typical dead-heart's symptoms. When 
the attacked plants are somewhat older, tillers are produced, which mature 
later than the main crop. 

Oscinella frit (L) (Chloropidae: Diptera) 
(Frit-fly) 

DIAGNOSTICS 
Body tagma, head, thorax and abdomen shiny globular; abdomen 5

segmented, covered with fine hairs; frons wider than eyes, frontal triangle 
shining black; antennal basal joint elongated, with a short hairy arista; dark 
hairs on thorax arranged in rows running length-wise, halteres yellow; 
trochanters and part of tibiae and tarsi yellow; claspers in male protruding 
from end of abdomen, on pointed end of female a pair of palp-like organs at 
tip of 3-jointed, retracted ovipositor; 1.5-2.0 mm long. 

NATURE OF DAMAGE 
The first generation larvae tunnel into the base of the wheat plant, 

turning the central shoot yellow and causing profuse tillering. The larvae of 
the second generation are found within the ears, when the grains are at a soft 
milky stage. Their feeding produces shrivelled grains, usually containing a 
brown puparium. Sometimes wheat is attacked while the ears are still within 
their sheaths, and the supper part of the rachis and grains become 'blind'. 
Such damage is usually caused by larvae from eggs laid by early-hatched flies 
of the first generation. In serious attacks as many as 90% of the grains may 
be affected, resulting in very serious losses. 

Cerodonthaincisa Meigen (Agromyzidae: Diptera) 
(Wheat leaf-miner) 

DIAGNOSTICS 
A minute black and yellowish fly, 2.0-2.5 mm long, with much of head, 
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parts of thorax, legs, abdomen, halteres and scutellum yellow; mines almost 
straight and distinct. 

NATURE OF DAMAGE 
The 	larvae mine down the leaves towards the stalk, ending in the leaf 

sheath of the crown or the first node. From here they work up down the 
sheath or around the stalk causing it to wither and die. The mines are distinct 
and almost straight. 

INSECT SUCCESSION AND POPULATION COUNTS 
Periodic surveys revealed the occurrence of the following insects during 

the growing season of the crop. 

1. 	 During November, the following insects were found on the wheat 
crop. 

(i) 	 Wheat weevil, Tanymecis indicus F. 
(ii) 	 Wheat jassids, Zygina sp., Balculutha sp. and Amrasca 

devastans (Distant). 
(iii) 	 Wheat beetle, Pachniphorussp. 
(iv) 	 Wheat aphid, Rhopalosiphum maidis (Fitch). 
(v) 	 Wheat aphid, Macrosiphum avenae (Fab.) 

2. 	 During January no signs of thrips, cutworms and stemfly were 
found. However, aphids and jassids per leaf were 1.8 + 0.9 and 
1.5 + 	0.8 respectively. 

3. 	 During February, the pests recorded comprised of: 

(i) 	 Jassid, Macrostelessp. 
(ii) 	 Jassid, Psammotettixaliemus (Dahlb.) 
(iii) 	 Plant hopper, Sogatella sp. 
(iv) 	 Plant hopper, Sogatellacatoptron Fennah 
(v) 	 Wheat aphid, Rhopalosiphum rufiabdoininalis(Sesaki) 

4. 	 During March, the insects collected were: 

(i) 	 Cutworm, Agrotis ipsion (Hufn.) 
(ii) 	 Cutworm, Spodopteraexigua Hb. 
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(iii) 	 Armyworm, Mythimna separata(Walk.) 

5. 	 During April, the insects caught on wheat included: 

(i) 	 Pink stem borer, Sesamia inferens Wlk. 
(ii) 	 Sugarcane pyrilla, PyrillaperpusillaWlk. 
(iii) 	 Wheat thrips, Taeidotuipsflavidulus(Begnall) 
(iv) 	 Wheat thrips, Haplotluipspriesnetianus(Begnall) 
(v) 	 Leaf miner, Cerodonthaincisa Meigen 
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Chapter 4 

INSECT PESTS OF PULSES 
Ali Asghar I lashmi* 

The various kinds of pulses being grown in Pakistan are chickpea 
(gram), lentil, Cowl)ea (kidney beans), mungbeans (green gram) and 
mashbeans (black gram). Pulses are grown on 1.4 million hectares producing 
0.04 million ton nes. 

Chickpea is our major pulse crop which occupies about 70-80% of the 
total pulses grown area. Our gross requirement of chickpea is 649 thousand 
tonnes at the rate of 4 kg. as adopted consumption against the projected 
pupiilation of 113.9 million in 1990-91. This target in chickpea could not be 
achieved in 1988-89 when total production of chickpea was 456 thousand 
tonnes. There is a big gap between actual ind potential yield due to the 
incidence of diseases, insect pests and occasional drought stress years. Some 
of the significant insects damaging IIses are: 

IhCliohi. artigera(IILubn.) Noctuidae: Lepidoptera 
(Chickpea pod borer) 

Diacr~sia obliqua WIk. ArcIiidae: Lepidoptera 
(Mungbean and Mashbean hairy caterpillar) 

Spodopllera litura (Fb.) Noctuidae: Lepidoptera 
(Mungbean leaf caterpillar) 

lAutograha ( =tusia)nigirigna(Wlk.) Noctuidae: Lepidoptera 
(Chickpea semilooper/Cabbage sernilooper) 

Eterusia (Etiella)zickenella (Treit.) Pyralidae: Lepidoptera 
(Spiny lentil pod borer) 

Maria testulalisGeyer Pyralidae: Lepidoptera 
(Spotted pod borer/Cowpea borer) 

*hiicqal Scientific Officer, PaAistan Agricultural Reserch Councl, Islamabad (Cont'd) 
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(Cont'd) 

Melanagromyza obtusa (Malt.) Agromyzidae" Diptera 
(Pigeonpea pod fly) 

Bemisia tabaciG. Aleyrodidae: I Iemiptera 

(Mashbean and Mungbean while fly) 

Nezara viiduh (L.) Pentatomidae: Herniptera 

(NIII ng, Mash and Pigeon-pea Greenbug) 

Acrosternum gramnina (Fabr.) Pentatomidae: Herniptera 
(Pigeon pea bug) 

Piezodonis rubrofasciatus(Fb.) Pentat midae: Hemiptera 
(Pigeon pea bug) 

Cletus bipunctatus (Westw.) Coreidae: Hemiptera 
(Pigeon pea bug) 

Ripiortuslinearis Fab. Coreidae: Hemiptera 
(Pigeon pea bug/Brown bug) 

St'uozygum ,' peciosuln Coreidae: Hemiptera 
(Pigeon pea hug) 

Clavigrallagibbosa Spinola Coreidae: Herniptera 
(Pigeon pea pod fly) 

M'ylabrispustulata(Thunb.) Meloidae: Coleoptera 
(Blister beetle/Pigeon pea beetle) 

CallosobruchusanialisFab. lruchidae: Coleoptera 
(Cowpea, Mung, Gram stored grain beetle) 

Callosobruchussp. Bruchidae: Coleoptera 
(Lentil seed beetle) 



137 

Heliothisarmigera(Hubn.)(Noctuidae: Lepidoptera) 
(Chickpea pod-borer) 

DIAGNOSTICS 

Egg: The eggs are cream coloured when freshly laid. Later on these 
change to dark brown and become blackish before hatching. A female can 
lay 100-200 eggs, singly or in batches on the under-surface of leaves, tender 

shoots and even flowers in one night. A maximnum of 1400-1500 eggs may be 

laid by a single female in one or two weeks. 

Larvae: The first instar larvae are blackish and crawl upto the tender 
shoots/leaves for their first feeding. The second and third stage larvae are 
brownish, and light brown or light green, respectively. The fourth stage larvae 
may be greyish, green or brownish but possess two lateral and one dorsal 
cream coloured, longitudinal bands on the body. The fifth stage larvae are 
bigger in size, but colour-wise could be greenish, brownish, greyish or greyish 
brown. The larvae are full-fed in the sixth stage and pupate to become adults. 

Pupa: The fully fed sixth instar larva drops on the ground from the 
plant, digs 1-2.5 inch deep hole and then pupates. The puIpa undergoes de
velopment for about 8-14 days,and then the adult emerges through an exit al
ready made by the larvae for this purpose. 

Adult: General body colour is brown. The forewing in both sexes 

with one distinct small dark spot. The distal portion of hind wing blackish. 
Pre-oviposition period 2 days. 

PERIOD OF ACTIVITY 
The first infestation starts during late November and early December, 

while the second severe attack can be observed from March onward. 

NATURE OF DAMAGE 
All larval stages feed on leaves, tender shoots, flowers and young pods. 

The fifth and sixth stage larvae are the most voracious feeders. 

HOST PLANTS 
It is a very serious pest of chickpea and virtually feeds on all the culti

vated varieties. It also infests crops like maize, wheat, cabbage and 
cauliflower. 
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CONTROL METHODS 

1. 	 Campoletis chlorideae (Uchida) of Family Ichneumonidae is 
abundant during November-February, in the wheat & chickpea 
fields and is capable of parasitising about 40% of the second in
star larvae of the pod-borer. 

2. 	 Apanteles ruficrus of Family Braconidae is quite abundant in the 
wheat fields at a late wheat stage and parasitises 2nd instar larvae. 

3. 	 Spray any one of tile following insecticides at 6-10 days interval as 
soon as the small larvae become visible on leaves and tender 
shoots or adults are seen flying around. 
i) Nuvacron 40 SCW (q-, 1375 ml/ha 
ii) Nuvacron - Combi A-300 EC (a, 2 It/acre 
iii) Dimecron l10) EC (0 750 mnl/ha 
iv) Nogos 100EC (u 750 mIl/ha. 

4. 	 Spray Nexagan 80 EC 0 875 ml/ha with the appearance of the 
pest and repeat its application every 12-14 days, if necessary. 

5. 	 Spray Thiodan 350EC (y 2000 mIl/ha at the time of initial pod 
formation stage and repeat after 14-18 days, if necessary. 

Autographa ( = Plusia)nigrisigna(Wlk.) (Noctuidae:Lepidoptera) 
(Chickpea semilooper, Cabbage semilooper) 

It is commonly known as cabbage semilooper and is primarily a pest of 
cabbage and cauliflower all over India (Atwal, 1976). Since these two are 
winter vegetables, its activity during summer was unknown. In 1981, this 
insect was recorded in gram crop near maturity, in the experimental area of 
University of Agriculture, Faisalabad. 

DIAGNOSTICS 

Egg: The fresh eggs are rounded, creamy (some say yellowish white) 
coloured and with sculptured chorion. One female can lay 
approximately 220-442, (Av. 247) eggs during her life. The eggs are laid 
singly as well in batches. During incubation period, the colour of eggs 
turns blackish. The eggs are laid on leaves, shoots and flowers of the 
host. Incubation period is variable depending upon the ambient 
temperature. At Faisalabad it was 3-6 (Av. 4) days. 
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Larva: The larva on emergence is straw coloured. It appears brownish 
black in the second stage, and yellowish green in the third instar. This 
greenish colour stays till the sixth stage, when greenish body colour also 
gets three prominent white longitudinal bands on dorsum. After the 
sixth stage, when the larva is full-fed, it falls on the ground and 
undergoes pupation. A detailed description is as under: 

First instar: Head dark brown. Body; straw coloured later changing to 
yellowish-green with black hairs on the dorsal side. Body length; 2.9 - 3.0 mm 
at hatching. 
Second instar. I-lead; light brown. Body;yellowish-green with no dorsal or 
lateral streaks and black spots all over the body. Body length; 5.8 - 6.0 mm on 
first day. 
Third instar."Head; light brown. Body; yellowish-green with white longitudnal 
streaks on dorsal side. Ventral side; green. Spiracles with thin brown rings. 
Body length; 9.5-9.8 mm on first day. 
Fourth instar: Head; green. Body; greenish-yellow with 3 white longitudnal 
streaks on dorsal side and 2 on lateral sides. Thoracic legs, green. Spiracles 
with thin brown rings. Body length;13.0 - 13.7 mm on first day. 
Fifth instar: I-lead; green. Body; green with 3 white longitudnal streaks on 
dorsal and 2 white longitudnal streaks on dorsal and 2 white longitudnal 
streaks on lateral side. Posteriorly body is double in thickness to anterior 
part. Crochets biordinal meso-series. Body length; 18-20 mm on first day. 
Sixth instar: No change in other characters. Body length, 23.5 - 24.5 mm on 
first day. 

Prepupa: Body length; 28.5-29.5 mm before spinning the cocoon. 

Pupa: Body size, 18.25 mm x 6.50 mm. Obtect, green to dark brown with 
cremaster at the end of abdomen. 

Adilt Male: Head and thorax covered with grey and blackscales, abdomen 
pale with dorsal tufts dark. Forewing fUscous with a cuperous tinge; ill
defined medial and sub-marginal pa:ches;lower arm of the Y-mark being 
nearly straight and almost touching the antimedial line; a small bright 
chestnut patch just before the tail end. A wavy golden mark on outer edge of 
fore-wing. Hind wing pale at the base, the outer area suffused with fuscous. 
Some specimens are darker than the others. Body, 17.44 mm long, wing span 
38.88 mm. 
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DURATION OF LIFE STAGES 
The duration of different life stages depends upon the prevailing 

temperature. 

Egg stage = 3-6 (Av. 4) days 
First instar larva = 2-5 (Av. 3) days
 
Second instar larva = 3-5 (Av. 4) days
 
Third instar larva = 3-6 (Av. 4) days
 
Fourth instar larva = 2-5 (Av. 4) days 
Fifth instar larva = 3-5 (Av. 4) days
 
Sixth instar larva = 3-5 (Av. 4) days
 
Prepupal stage = 1-3 (Av. 2) days
 
Pupal stage = 6-15 (Av. 9) days
 
Pre-oviposition period = 3-6 days
 
Oviposition period = 4-13 days
 
Post oviposition period = 1-2 days
 
Adult Life = 7-21 (Av. 14) days
 

ACTIVITY PERIOI) 
The insect was studied in the laboratory at Faisalabad, by Tariq et a/ 

(1985) by taking concurrent observations in the gram crop field. It is 
generally during November-December that one comes across greenish or 
dark brown larvae feeding on leaves and tender shoots of chickpea. The 
newly hatched larva consumed 1-2 leaves per day by biting small holes from 
Decembe, to February. Same mode of feeding was recorded by Atwal 
(1976) During this period under field conditions, the insect population and 
damage was so little that the incidence of its attack could riot be easily 
detected. The feeding activity is slightly lowered during January-February 
due to low temperature. Feeding is enhanced near the flowering stage of the 
crop, i.e. in March. It is at this time that the pest multiplied in large numbers 
and built up a ,izeable population and severe damage was inflicted to the 
crop which was near maturity in March-April. At this time, the fifth and sixth 
instar larvae fed upon leaflets leaving only veins and veinlets behind. The 
larvae were mostly confined to the top portion of the plant especially for 
boring the pods. Chaudhry et al. (1980) too reported similar damage from 
India. 

When the larva was full-fed and about to stop feeding, it reached the 
top of the plant and enclosed itself in 3 to 4 leaflets stitching them together 
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with silken threads. The voracious activity of the larvae thus continues till 
harvesting time. Emergence of the adults began in the first week of February 
reaching its peak in March (when the temperature is moderate and the adults 
emerge from diapausing pupae) and continued till mid-May. Mating took 
place a (lay after emergence and lasted for 20-40 minutes. Three generations 
of this insect were recorded on gram during the season. The frequency of 
mating in the females was 1-2 (Av. 1.33). 

NATURE OF DAMAGE 
In the gram crop, the caterpillars were recorded feeding on leaves, 

buds, shoots, flowers and pods. The larvae can damage the crop or eat away 
the pods to the extent of 80%. As far as cabbage and cauliflower is concerned 
the freshly emerged larvae made holes of varying sizes. 

HOST PLANTS 
Cabbage, cauliflower and gram are the known host plants. 

DISTRIBUTION 
The insect appears to be widely distributed, but due to its being a minor 

pest, proper distribution records are not available 

CONTROL 
This pest can be controlled by applying the insecticides mentioned for 

the control of chickpea pod-borer. 

Agrotis spp. (Noctuidae :Lepidoptera) 
(Chickpea cutworm) 

The larvae of these species are grey in colour and slim in shape. They 
cut the seedling at the ground level during night, while during the day-time 
they remain hidden in dark places and in the soil. The damage is usually 
more in low lying areas where water stays after the rainfall. Pupation takes 
place in the soil and the emerging moths are straw coloured with the hind 
wings being white. For controlling them, Dieldrin 20 EC @ 2 kg/ha is 
applied with irrigation water, or Heptachlor (granules) @ 2 kg/ha are 
sprinkled at the seedling time and repeated if the damage warrants so. 
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Eterusia (= Etiella)zinckenella (Treit.) (Pyralidae: Lepidoptera). 
(Spiny pod borer) 

DIAGNOSTICS 
Egg: Eggs are laid singly on lentil pods and in a mass of 2-27 on 
flowers, pods, junction of calyx and twigs of peas. The incubation period
 
is 4-7 days. A female can lay 45-175 eggs.
 
Larva: It is cream coloured in early stages and turns greenish in later
 
stages. The larva feeds on the soft pods and seeds. The mature larva
 
leaves the pod and crawls to the ground to pupate in the soil. The larval
 
period is 10-20 days.
 
Pupa: Pupation takes place in the soil, and the pupal period lasts for
 
about 4-6 days. The pupa is about 2.5 cm long.
 
Adult: Moth is small in size. The forewings are brownish with white
 
anterior margin. The hind wings are light brownish. The moths pair 24
30 hours after emergence. In the Punjab, the moths appear after mid
 
February.
 

ACTIVITY PERIOD 
Infestation of this pest on lentil starts during the last week of February 

or in the first week of March and continues till the beginning of 4th week of 
March. The average hatching period is 5 days while the larval period varies 
with crop. It is 13-15 days on wildpeas and gram but 18-19 days on cowpeas 
and lentils. The total life cycle takes 35-45 days. The pest completes five 
generations in a year. The pest can reduce the yield from 10 to 40 percent, 
respectively in lentil & peas. Because of tiny size of larvae, it is often difficult 
to discern the damage. 

NATURE OF DAMAGE 
The larvae bore within the green pods and feed on the seeds. They can 

also web together 2-4 pods. 

HOST PLANTS 
This is a minor pest of red-gram, and green-gram, but important pest of 

lentil and peas. 

CONTROL 
Spray anyone of the following insecticides 5 or 6 days after flowering 
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and repeat it after 12-14 days, if necessary. 

i) Nogos 100 EC (i 500 ml/ha 

ii) Nexagan 80EC (i, 550ml/ha 

iii) Thiodan 35EC 0 750 ml/ha. 

Maruca testulalis Geyer (Pyralidae: Lepidoptera) 
(Spotted pod borer) 

The larvae are pest of black-, green- and red-gram, cowpea, and lablab, 
in Indo-Pakistan. 

The females lay eggs on or near the flower buds. On emergence the 

larvae enter the bud, the flower or the pod. When inside the pod, larvae feed 

on seeds, and the entrance hole is plugged with excreta. The infested pods 

and flowers are sometimes webbed together, and on accassions the tender 

stems are also bored by the larvae. 
The full grown larva is 2 cm long and brownish-green in colour with 

black warts. Tle pu1pa is found in the debris near the surface of ground. 

Melamagronmyza obtusa (Malt) (Agroniyzidae: Diptera0 
(Pod fly) 

This is distributed throughout the country and is a major pest of red

gram, soybean and cowpea. The adult is a small black fly. 

Eggs are laid singly on pods or on flower buds. The fly pierces the 

pericarp with its ovipositor and lays a single egg. The eggs are seen like 

needles projecting inwards from the walls of the pod. One pod may contain 

1-5 eggs. A female fly lays a total of 38-79 eggs. Egg period lasts about 3 days. 

Tie maggot first makes galeries just below the epidermis of the seeds, 

feeding deeper into the seeds later on. Larva pupates in the larval groove for 

8-9 days. Adult life lasts for 3-6 (lays under laboratory conditions. Under 

abundant moisture conditions two broods are present in a year. 

The maggot causes damage by mining the seeds. It is a major pest 

especially of redgram causing upto 60 percent damage to pods. The puparial 

stage is parasitised by Euderu.A lividus Ashm. and Eurytoma sp. and the pre

puparial stage by Euderus agromyzae Gang. Control of the pest can be 

obtained by spraying a contact insecticide in the early stages of the attack. 
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Piezodonsrubrofasciatus(Fb.) (Pentatomidac: Hemiptera) 
(Pulses bug) 

Both the adult and nymphs infest tender shoots. 

Mylabrispustulaa (Thu nb.) (Meloidae: Coleoptera)
(flisler hectic) 

It is a flower feeding beetle and damages flowers of cowpea, red-gram 

and black-gram. 

Clettus bipunctatus (Westw.) (Coreidew Hempitera) 

It is a minor pest. 

Riptortus linears (L.) (Coreidae: lieniptera)
(Brown bug) 

It infests pulses as well as soybean. A female lays 4-8 eggs singly on the 
host-plants. The hatching period is 8 days and life history is completed in 24 
days. 

Clavigrallagibbosa Sninola (Coreidne: tlempitera) 
(Pigeon pea pod bug) 

Both the nymphs and adults feed on the pods which develop yellow
patches and shrivel. In the damaged pods, grains are undersized. The female
lays eggs in batches of 3-15 on pods or leaves. The total number of eggs per
female may vary from 60 to 400. Hatching period is4 and 20 days during May
and December-January, respectively. These are 5 nymphal instars. Adult 
longevity is 2-5 months. It is also found on postures. 

Callosobruchusanalis (Bruchidae: Coleoptera) 
(Lentil beetle)

This beetle infests the crop in the field during March-April. The adults 
come out of seeds kept in the store, at a later stage. This is a small, dark 
brown or black colour beetle. 



145 

Callosobruchssp. (Bruchidae: Coleoptera) 
(Lentil seed beetle) 

This infests the stored ;eed of lentil from April-September. The female 
lays eggs on the out.,ide of seed surface. The emerging larvae bore into the 
testa and feed inside th,' ,eed and pupate in the damaged seed. 

CONTROL 
1. 	 Mixing of 10 ml of mustard oil )er kg of grain helps protect the 

seed from beetle's infestation. 
2. 	 Fumigating the grains with phostoxin or detia or elphos 

(Aluminium phosphide) (u 3-4 tables per 1000 kg for 5-7 days at a 
stretch. 
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Chapter 5 

INSECT PESTS OF OILSEED CROPS
 
Ali Asghar Hashmi* 

The oilseed crops in Pakistan are categorised as conventional and non

conventional. The conventional crops include rape and mustard, groundnut, 
sesamum, linseed, while the non-conventional comprise sunflower, soybean, 

safflower and castor. Tile necessity to concentrate on oilseed crops has arisen 

during the last one decade b)ecause one third of the country's requirements 

for edible oils are met through domestic production, and the balance through 

imports. The reqluirements of edible oil increased from 82000 tonnes in 1970

71 to 710,000 tonnes in 1986-87 and are projected to be 1.7 million tonnes by 

the year 2000. The import bill which was only Rs. 15 million during 1970-71 

increased to Rs. 4062 million during 1986-87. The gap between consumption 
and production of edible oils has widened to about 900 thousand tonnes in 
1989-90. 

A national effort in the fo3rm of crash programme is afoot to fit in the 

short duration early Imaturing varieties of sunflower, soybean and safflower 
besides the conventional crops into various established crop rotations. But 
very little information about the insect pest complex, nature and extent of 
damage to these crops is available. Some of the known or potential insect 
pests are listed below for each crop to serve as resoruce base to initiate 
further studies. Where possible, detailed information about some insect pests 
has also been provided. 

CONVENTIONAL OILSEED CROPS 

1. RAPE AND MIUSTARI) 

A. Major Pests 

BieL'icone brasvicae (Linn.) Aphididae: Hcmiptera 
(M ustard aphid) 

*1' lltn iji SieniquI ]Jh c, tan Agitculnm al Rewui Coak(c i tl, lilanwhadnn 
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Rhopalosqlmhn ( - Lipahts) tvvsimi K. Aphididac: H]cmiptera 
(Aphid) 

Myzus persicae Sulz. Aphididae: HemiptEra 
(Maize aphid) 

Phytoty za horcolaGoureau Phytomy/idac: Diptera
(Pea leafminer) 

Bagradahilans Fab. Pcntatonidac: -lemiptera 
(Painted bug) 

Bagadac7ciferanim (Fb.) Pcntatomidac: -lermiptera 
(Painted bug) 
Athaha promia hgens Klug. TenthredinidaE: Hymenoptera 

(Mustard saw fly) 

B. Minor Pests 

Agronzyza sp. Agromyzidac: Diptera
(Lantana seed fly) 

Nezara viridla L. Pentatomidac: Hcemiptcra 
(Green bug) 

Euproctts. sp. Lymantriidae: Lepidoptera 
(Hairy caterpillar) 

Piensbiassicae L. Pieridac: Lepidoptera 
(Cabbage butterfly) 

Phtellamaculwctmis Curt. Plutcllidac: Lepidptera(= P..\ylostella (Linn.)) 
(Diamond back moth) 

G),luA binaculatm DeG. Gryllidac: Orthoptera
(Field cricket) 

Acheta dometicut (L.) Gryllidac: Orthoptera 
(Cricket) 

Bennsia tabaci (Gcnnad.) Aleyrodidae: Hemiptera 
(White fly) 

II. GROUNDNUT 

A. Major Pests 

Aicrotennes obesi Holing. Termitidac: Isoptcra
 
(White ant)
 

Odontotennes obesus Ramb. Termitidae: Isoptera
 
(Scavenging icrmite)
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Anisacta Inoorei Wlk. 
(Kutra moth) 

Amnsacta albistnga 
(Kutra moth) 

Diacrisiaobliqua Wlk. 
(Jute hairy caterpillar) 

Aphis craccivoraKoch. 
(Aphid) 

Heliothisanmgera Hb. 

(Gram caterpillar) 

B. Minor Pests 

Spodopteralitura (F.) 
(Tobacco caterpillar) 

SphenopteraarachidisL. 
(Groundnut stem borer) 

Sphe,!cpteraperotettiG. 
,Stem borer) 

Aphantus ( = Elasinolontus) sordidus Fabr. 
(Groundnut chinch bug) 

Chrotogonuty trachypterus Blanchard 
(Toka/surface grass hopper) 

Holotichiaspp. 
(White grub) 

Anisolabis ( = Euborelli)stalli 
(Dohrn.) 
(Earwig pod borer) 

Aproaereinamodicella 
(Leaf minor) 

III. SESAMUM 

A. Major Pests 

Diacrisia obliqua Wlk. 
(Jute hairy caterpillar) 

B. Minor Pests 

Monolepta signataOliv. 
(White spotted leaf beetle) 

Arctiidae: Lepidoptera 

Arctiidae: Lepidoptera 

Arctidae: Lepidoptera 

. Aphididae: Hcmiptera 

Noctuidac: Lepidoptera 

Noctuidae: Lepidoptera 

Buprestidae: Coleoptera 

Buprestidae: Coleoptera 

Lygaeidae: Hemiptera 

Acrididae: Orthoptera 

Melolonthidae: Coleoptera 

Forficulidae: Dermaptera 

Gelechiidae: Lepidoptera 

Arctiidae: Lepidoptera 

Galerucidae: Coleoptera 
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Spodopteraeaxigua Hubs. 

(Tobacco caterpillar)/(Army worm)
 

Antigastra catalaunalis (Dup.) 
(Sesan,um leaf webber) 

.- ncwntia st x Westood 
(Till hawk moth) 

Agrins ( = Herse) convoh'ulii (L.) 
(Til hak moth) 

IV. LINSEED 

A. Major Pests 

Agrots ipjsdon (Hfn.) 
(Gram cutorm) 

B. Minor Pests 

Diacri.ia obliqua Wlk. 
(Jute hairy caterpillar) 

Eu)roctis stinti/lans Wlk. 
(Hairy caterpillar) 

Heliothis anmgera (Hb.) 
(Gram caterpillar) 

NON-CONVENTIONAL OILSEED CROPS 

1. SUNFLOWER 

A. Major Pests 

Odontotennesohesus Ramb. 
(White ant) 

Diacrisiaobliqua Wlk. 
(Jute hairy caterpillar) 

B. 	 Minor Pests 

M),llocents blandus Fst. 
(Cotton grey weevil) 

M),llocents inaculosusDesb. 
(Cotton white weevil) 

Tanynecus indicus Fst. 
(Wheat weevil) 

Noctuidae: Lcpidoptera 

Pyralidae: Lepidoptera 

Sphingidae: Lepidoptera 

Sphingidae: Lepidoptera 

Noctuidae: Lepidoptera 

Arctiidae: Lepidoptera 

Lymantriidae: Lepidoptera 

Noctuidae: 	Lepidoptera 

Termitidae: Isoptera 

Arctiidae: Lepidoptera 

Curculionidae: Coleoptera 

Curculionidae: Coleoptera 

Curculionidae: Coleoptera 
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Xanthochchs .sulprctlio.susGyll. 
(Ber weevil) 

Dolvcoli.s indicti" Stall. 
(NiJIlets pentatomid blug) 

Heliot "vanmtgcra Hh. 

((;ram pod caterpillar) 

Oxcatcnut hotwi. Kirby 
(Dusky cotton lbug) 

Phitvia ,pp. 

(Cabbage scunilooper)
 

Spodo(Itcia ( = Cihphis) unipuncta Haw. 
(Ai lyworn) 

Tluips tabaci Lind. 
(Onion thrips) 

Phytomy/a holitcola Goureau 
(Pea leaf miner) 

Tettanvchtt. spp. 
(Mitc) 

I. SOYBEAN 

A. Major pests 

Belniia tabaci G. 
(Cotton while tly) 

Afh'hzag/omVza pihaseoli (Tryon) 
(Pea slemfly) 

,lntacta moorci Butl. 
(Kutra moth) 

Einpoascaspp. 

(Green leaf hopper) 

B. Minor Pests 

Zygrita sp. 

(Lucern crown borer)
 

Nezara vidula L. 
(Green stink bug) 

Heliohis armigera (Hb.) 
(Gram pod caterpillar) 

Curculionidae: Colcoptera 

Pentatomidae: Herniptera 

Noctuidac: Lepidoptera 

Lygacidac: Hcmiptcra 

Noctuidac: Lcpidoptera 

Noctuidae: Lepidoptera 

Thripidae: Thysanoptera 

Phytomyzidac: Lcpidoptera 

Tetranychidac: Acarina 

Aleyrodidae: Hemiptera 

Agromyzidae: Diptera 

Arctiidae: Lepidoptera 

Cicadcllidae: Hemiptera 

Cerambycidae: Coleoptera 

Pcntatomidae: Hemiptera 

Noctuidae: Lepidoptera 
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1Il. SAFFLOWER 

A. Major iPests 

Acanthophihis helianthi (Rossi) Tephritidae: Diptera 
(Safflower fly) 

Atacro.mtllu an.oncht L. Aphididac: I-lemiptera 
(Thistle aphid) 

Odontolenne obsti " Ramb. Termitidae: Isoptera 
(Scavenging termite) 

Spodoptera mtigva -Iubn. Noctuidae: Lepidoptera 
(Lucern caterpillar) 

B. Minor Pests 

Tailt cvi'c IidiLcusF. Curculionidac. Colcoptera 
(Wheat weevil) 

Dol/'cons tndct Sial. Pentatnidac: Ife Ipll a 
(Millets pcntatornid bug) 

Heflothis arn igcra I lb. Noctuidac: Lcpidoptcra 
(Gram caterpillar) 

Peigaea(=Provpalta) capensis (Gucn.) Noctuidac: Lepidoptera 
(Safflower caterpillar) 

IV. CASTOR 

A. Major Pests 

Eiqrocti.ifratema Mo. Lymantriidae: Lepidoptcra 
(Hairy caterpillar) 

Diacrisia obliqua But. Arctiidae: Lepidoptera 
(Jute hairy caterpillar) 

Euproctisabjecta Swinhoe Lymantriidae: Lepidoptera 
(Hairy caterpillar) 

Conogethes (= Dichocrocis) punctiferalis Guen. Pyralidac: Lepidoptera 
(Castor shoot and capsule borer) 

Spodoptera lituraF. Noctuidae: Lepidoptera 
(Lucerne caterpillar) 

AchaeajanataLinn. Noctuidae: Lepidoptera 
(Castor sernilooper) 
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B. Minor Pests 

Anisacta moorei Budl. Arctiidae: Lepidoptera 
(Kutra moth) 

Euproctis hnatus WIk. Lymantriidac: Lepidoptera 
(Castor hairy caterpillar) 

Empoawaflavescens Fab. Cicadellidac: Hlemiptcra 
(Castor leal hopper) 

Nezara vindula L. Pentatomidac: -lcmiptcra 
(green bug) 

Xvlcbont'fionnicatus Eichh. Scolytidac: Coleoptera 
(Bark or Engraver beetle) 

RAPE AND MUSTARD 
The major insect pests of rape and mustard are aphids, mustard saw fly, 

pea leaf miner, painted bug, hairy caterpillar and the house cricket. At the 
seedling stage, the crop is damaged by saw fly and painted bug. The latter 
attacks the crop at pod formation stage as well. Aphids occur throughout the 
year but cause major losses from December to Felruary. The leaf miner is 
more injurious towards pod formation while the house cricket is most 
destructive on threshing floor. Thus, one or another insect continues to 
damage the crop throughout its life cycle thereby necessitating an integrated 
control approach. The nature, biology and key identifying features of the 
major pests, as well as, the extent of the damage caused by some of them is 
described here. 

Rhopalosiphunm (=Lipaphis) eiyshni Kalt., Brevicolyne brassicaeL.
 
and Myznspersicae Sulz. (Aphididae: Hemiptera)
 

(Mustard aphids)
 

All the three species att, ck ,ape and mustard in Pakistan. R. erysimi is by 
far the most abundant and v .ely distributed. Nymphs of erysimi are pear 
shaped, light yellow green in colour; adults are darker than nymphs. Both the 
nymphs and adults suck the sap from under surface of leaves. B. brassicae 
mostly attacks Cruciferous vegetables while M. persicae is restricted to plum, 
peaches and tobacco. Attack by these two species on rape and mustard is 
generally of a secondary nature. Besides causing direct damage, all the three 
species are known to be vectors of viruses. The number of such viral diseases 
recorded in case of M. persicae is more than one hundred. 
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Aphids are the most serious pest of rape and mustard crops in Pakistan. 

They can multiply rapidly under favourable conditions on leaves, stems and 
inflorescences where their clusters can be seen as soft, mealy, grey masses. 
Aphids suck the sap from plants causing serious distortion of plant parts and 
ultimately devitalizing them. The most active period of aphids is from 
December through February and coincides with the flowering stage. The 
attacked flowers fail to produce pods and pods that arethose formed,
produce very few seeds, most of which are shrivelled and of poor quality. 

CONTROL METHOI)S 

Cultural: 1. Since aphid attack on rape and mustard is more severe during
December to lebruary when the crop is in the flowering stage, early sowing
in order to obtain early maturity may reduce the intensity of aphid attack to a 
certain extent. Early maturing varieties like "toria" and Poorbi Raya 
successfully escape the damage. 

2. Use of varieties with glossy, dull, non-waxy and glabrous leaves. 

Biological: 1. Release of predators like Menocilus sexinaculants, 
Coccitwlla , pteizl)iiuctata, C. undecipunctata and Adonia varigata. 

2. Release of parasites like Diaereliella rapae, Aphchnus asychis and 
Aphidius matricariae. 

Chemical: The application of chemicals to control aphids or other insects 
should be avoided except as a last resort because the use of pesticides 
frequently results in the destruction of predators and parasites alongwith the 
pests. Furthermore, the use of chemicals poses a threat of residual toxicity.
However, at times chemical control may be the only practical alternative. A 
number of chemicals, e.g., Formothion, Malathion, Metasystox, 
Methamidophos, Parathion etc. are recommended to control aphids. These 
aphidicides are generally effective but the addition of some extra-wetting 
agent is necessary in the case of the contact poisons to effectively wet the 
waxy bodies of the aphids. Systemic and granular insecticides provide more 
effective control. 
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It is desirable to develop a spray programme supplemented with suitable 
cultural practices, by developing natural enemies and by evolving resistant 
varieties. 

Recommendations for doses of various insecticides are: 

1. Apply Disyston or Solvirex, Themit, Temik Granules @ 22.50 kg/ha at 
the time of first or second irrigation if required. 

2. Spray Folidol M-50 @ 813 cc/ha, Dimecron 100% @ 560g/ha, 
Malathion 57 EC @ 1626 cc/ha, Endrin 20 EC @ 1626 cc/ha, Phosdrin 24 
EC @ 1626 cc/ha and Metasystox 50 @ 1-12 kg/ha in the late stages of 
growth. 

Resistant Varieties: Insect resistant varieties have always been looked upon 
as the most economical method of reducing pest spread. Whereas complete 
resistance to aphids still remains beyond the grasp of breeders, tolerance of 
varying degrees has been found in Brassica species including B. juncea. The 
information that various Bas.sica species and cultivars are differently infested 
by aphids has shown that varieties with glossy, dull, non-waxy and glabrous 
leaf surface are relatively resistant to aphids as compared to those with waxy 
and hairy leaves. RL-16, a cultiva' of B. jwncea, and YSL-5, a cultivar of 
'yellow sarson', possess these characters and are moderately resistant. 
Populations of aphids on these cultivars generally are comparatively less than 
on other more susceptible cultivars. Resistance based on low concentrations 
of a mustard oil glucoside known as sinigrin has also been identified. It has 
been noted that on rape and mustard plants that produce seed oil low in 
sinigrin content, the reproductive potential of aphids is reduced to a 
remarkable extent. In cultivars having higher concentration of this glucoside, 
aphids multiply more rapidly. Efforts can be made to impart this type of 
resistance to commercial cultivars of rape and mustard. 

Phytornyza horticolaGoureau (Phytomyzidae: Diptera) 
(Pea leaf miner) 

The adult is a small fly with one pair of wings and a black thorax. The 
newly-hatched, legless larva is white but changs its colour to greenish-yellow 
when fully grown. Mature larvae measure about 3 mm in length. 
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The insect is polyphagous and feeds on more than 100 plant species. It 
causes serious damage to peas, Crucifers, ornamentals and greenhouse 
plants. The pest appears in December and most of the damage to rape and 
mustard is done in January and February. The larvae feed by making 
serpentine mines in tile leaves, resulting in disruption of photosynthesis. 

Bagrada hi/ails Fb. and B. crucifeirarunL. (Pentatomidae: Heniptera) 
(Painted bug) 

DIAGNOSTICS 
This is a small pretty-looking insect with a black body conspicuously 

marked with beautiful red and yellow spots. The nymphs also have a number 
of pale brown and red markings on their body. 

This bug is a major pest of rape and mustard crops but feeds on 
Cruciferous vegetables as well. It attacks the crop in the seedling stage and 
again at the time of pod formation. Both nymphs and adults damage the 
plants by sucking their sap. As a result the leaves turn yellow, wilt and dry. 
Meanwhile, white blotchy spots appear on the whole plant. On the mature 
crop the bugs feed on the seeds in the pods. High population becomes a 
nuisance on the threshing floors as well. 

CONTROL METHODS 
The bug can be controlled by the following methods: 

Mechanical: Remove the produce from the field or threshing floor 
immediately after harvesting or threshing. 

Cultural: Destroy the stubbles and all the dead plant material for destruction 
of eggs and nymphs. 

Chemical: Dusting with DDT/BHC @ 0.56 kg a.i./ha or Sevin @ 2.24 kg 
a.i./ha. 

Athalia proxima hgens K. (Tenthridinidae: Hymenoptera) 
(Mustard sawfly) 

DIAGNOSTICS 
This insect is orange-yellow in colour, with smoky wings. The filly grown 
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larva is greensih-grey, having a black head and five stripes on the body. It 

measures about 17 mm in length. 
The mustard sawfly is a serious pest of all Cruciferous crops although 

outbreaks are sporadic. The most serious damage is done from September to 

November when its young larvae bite holes in the leaves. Since rape and 

mustard are still in seedling stage at this time resowing may he necessary in 

cases of severe attack. Damage is most severe in those years when the 

winters are mild and the spring and summer are unreasonably hot. 

CONTROL METHODS 

Cultural: 1.Attack of sawfly could be avoided by adjusting the sowing date in 

accordance with climatic conditions and considering the history of previous 

crop and season. 

2. Destruction of wild rape and mustard plants and other Cruciferous 

weeds in and around the field will also help in keeping the pest population 

under control. 

Chemical: 1. Dusting with DDT/BHC @ 0.56 kg. a.i./ha or Sevin @ 2.24 kg 

a.i. per ha. 

2. Spraying with Dimecron 100 @ 0.56 kg/ha. 

Euproctissp. (Lymantriidae: Lepidoptera) 
(Hairy caterpillar) 

DIAGNOSTICS 
The abdomen of the moth is bright red with black spots. The forewings 

have a reddish tinge and the hind wings have dark brown spots. The newly

hatched larvae are light brown in colour and the fully grown ones are dark 

brown wiLh numerous dark brown long hairs on the body. 

The caterpillar is polyphagous and causes damage by feeding on the 

leaves. The young larvae are gregarious and feed on a few plants, but the 
togrown-up caterpillars spread to the whole field and cause heavy damage 

the crop. 
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CONTROL METHODS 

Mechanical: 1. Use light traps to minimize the population of moths. 
2. Remove gregarious larvae alongwith infested leaves and bury them in 
the soil. 

Chemical: 1. Dust with BHC @ 0.56 kg a.i./ha. 
2. Spray with Diazinon or Metasystox @ 0.56 kg a.i./ha. 

Pierisbrassicae L. (Pieridae: Lepidoptera) 
(Cabbage butterfly) 

Severe attack of cabbage butterfly caterpillers on rapeseed and mustard 
during some years has been observed. Late flowering rapeseed and mustard 
crop especially B. carinataand B. napus are mostly damaged. Its outbreak 
starts with the onset of the warm weather. 

The adult, with white wings having one or two black dots, lays over 
hundred eggs underneath the leaf. After 7-9 days the eggs hatch and minute 
green caterpillars in large number come out of eggs. These larvae feed 
gregariously on the leaf in the beginning, later on these larvae spread and 
wipe out the whole plant by eating leaves, flower buds, young pods and skin 
of stem and po,!s. The size of caterpillar reaches to 5 cm in 14-17 days. In 
summer this pest takes 31-40 days to complete its life cycle. 

Plutellamaculipennis (Curtis)(= P.xylostella(Linn.)) 
(Plutellidae: Lepidoptera) 

(Diamond back moth) 

Yellowish green larvae with fine erect black hairs scattered over the 
body. Adult is small greyish brown moth with 3 pale whitish triangular 
markings on hind Margins of each forewing. At rest 3 diamond shaped 
yellowish white spots visible by joining both the forewings. Symptoms of 
attack are typical whitish patches due to scrapping of epidermal leaf tissues 
by young larvae. Advanced stage larvae bite holes in the leaves. 
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Acheta doinesticus (L.) (Gryllidae: Orthoptera) 
(Cricket) 

DIAGNOSTICS
 
The pest is distributed all over the country but is most abundant in 

areas where the soils have a high clay content. It causes some damage in the 
seedling stages of rape and mustard crops but its attack is most serious on the 
threshing floors. Upon emergence from cracks in the harvested field or 
fallow lands, the pest converges in large numbers at night on the threshing 
floors where they feed on the seeds. 

CONTROL METHODS 

Mechanical: Remove the produce from the field or threshing floor 
immediately after harvesting or threshing. 

Cultural: Plough the fallow fields to destroy the eggs in the hibernating 
places. 

Chemical: Spray or dust the soil, on the bunds and around threshing floors 

with Aldrin, BI IC or Basudin Ca. 0.56 kg a.i./ha. 
Baiting with Dieldrin and rice husk (340 gms: 45 kg) around the 

standing crop and then irrigating the field to force the pest to come out of 

hibernating places. 

Integrated Control in Rape and Mustard 

A large number of insecticides are available in the market which 
provide effective control of insect pests attacking rape and mustard crops. 
However, the application of chemicals should not be looked upon as the only 
control measure, and an effort should be made to reduce the pest population 
by all available means. Chemical insecticides, when warranted by the 

seriousness of attack, should be applied judiciously. In addition, the following 
set of general recommendations will help in keeping the crop free of pests to 
a large extent: 

The crop should be sown early in the season. 
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Only a well decomposed farm yard manure should be applied to avoid 
termite attack. 
'Raya' should be preferred over 'sarson' as the later is more 
susceptible to the attack of insects. 
From February onwards the population of predators and parasites 
becomes very high in some fields. Therefore, the decision to spray the 
crop during this period shold be made keeping in view the population 
of natural enemies in the field. 
Spray should be done in the late afternoon to avoid pollinators 
mortality. 

GROUNDNUT
 
Groundnut is an important cash crop for barani farmers, but its use as a 

source of edible oil has not been exploited. Among the potential oilseed 
crops grown in Pakistan, this crop is grown on the second largest area in the 
country after rapeseed and mustard. 

Of many insect pests attacking groundnut crop termites, aphids, 
armyworm and hairy caterpilalr are the most dangerous insects which inflict 
heavy losses to this crop. If proper control measures are not taken in time the 
crop yield is reduced to a considerable extent. Some of the important insect 
pests are listed below: 

Odontotermesobesus Ramb. (Termitidae: Isoptera) 
(Termite) 

These are cream coloured tiny insects resembling ants with dark 
coloured head. These are subterranean pest. The symptoms of its attack are 
wilting of piants in patches. Usually tap roots of wilted plants can be seen as 
penetrated. In severe attack termites are hovering in and around plants. 

Control: Apply Dieldrin 20 EC mixed with 88 kg of dry soil/ha as a soil 
treatment before planting. 

Amsacta rnooreiWik. Amsacta albistrga(Arctiidae: Lepidoptera) 
(Red hairy caterpillar) 

Larvae are hairy, reddish brown with black bands on either end having 
long reddish brown hairs all over the body. They eat away all the leaves 



161
 

leaving only the main stem. Adults are moths with 	 white wings. In A. 
overalbistriga forewings are white with brownish streak all and yellowish 

streak along the anterior margin and head; hindwings are white with black 

markings. In A.moorei, the anterior marginal streak on the forewing and head 

is red. 

Control: 1. Organize campaigns to hand pick with tongs and destroy grown 

up caterpillars or pupae after (summer) ploughing. 

2. Grow cowpea as intercrop which helps attract the female moths to lay 

eggs more on it and for early detection of its occurrence. 

3. Set up light traps immediately after receipt of rains in the rainfed 

season to attract and kill the moths. 
4. 	 Dig a trench around the field to avoid immigration of the caterpillars. 

5. 	 Apply BI-IC dust @ 10 kg for young caterpillars. 

6. 	 Use Endosulfan, Fenitrothion, Dichlorvos and Chlorpyriphos per 

recommended doses. 

Aphis craccivoraKoch. (Aphididae: Hemiptera) 
(Aphid) 

These are reddish to dark brown in colour. Both the nymphs and adults 

suck the sap and lead to wilting of tender shoots during hot weather. Leaves 

are mottled with chlorotic or dark green spots and plants get stunted. 

Control: 	Apply Dimecron 100 @ I kg/ha mixed with 50 gallons of water. 

Spodoptera (Prodenia)litura (F.) (Noctuidae: Lepidoptera) 
(Tobacco caterpillar) 

Larvae 	 are pale greensih, brown with dark markings. They are 

the early stages. Moths are with wavy white markings on agregarious in 

brown forewing. Hindwings are white with a brown patch along the margin.
 

Control: 1. Set up light traps or use pheromone traps @ 5 per acre. 

2. Collect the early instar gregariouq larvae in clusters, and destroy them. 

During this condition larvae are easy to collect. 
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Sphenopteraperotetti G. (Buprestidae: Coleoptera) 
(Groundnut stem borer) 

The grubs are pale whitih with flattened anterior portion. The adults 
are dark brown shiny beetles. The symptoms are wilting of plants in patches. 
Stem just below the soil surface and main roots are tunnelled and tunnels 
contain elongate flat headed grubs. This is also a subterranean pest. The 
pest can be suppressed by cutting and destroying the infested branches, thus 
preventing the grubs from entering the tap-root. 

Holotrichiaspp. (Melolonthidae: Coleoptera) 
(White grub) 

Only the grubs do damage. The gruls are white, with brown head and 
prominent thoracic legs. The beetles are dull brown, 18 mm long, and 7 mm 
wide. Patches of wilted plants is the main symptom of attack. However, when 
the wilted plants are pulled out, these are without tap roots and 
rootlets( =fibrous roots). It can be controlled by BHC or I ieptachlor or by 
mixing Phorate granlI s in the soil. 

Anisolabis (Euborelia) stalli (Dolin.) (Forriculidae: Dermaptera) 
(Ear wig) 

Nymphs are white in early stages but turn brown in the later instars. 
Adults are dark brown to black in colour with forceps like caudal cerci and 
white leg joints. Both the nymphs and adults cause damage. The main 
symptoms are that the young pods showing bore holes plugged withare 
excreta, sand particles or discoloured pulps and pods are without kernels. 

SESAMUM 

Monolepta signata Olive. (Galerucidae: Coleoptera)
(White spotted leaf beetle/Cucumber beetle) 

Adults are soft bodied, yellowish in colour, bear white spots/stripes on 
their elyta. Antennae closely approximated, third tarsal segment deeply 
bilobed, fore-coxae globose, tibiae not grooved and meta-femora not swollen. 
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The larvae feed on the leaves of groundnut. Both the roots and leaves 
are attacked in the cucurbits. 

Antigastracatalaunalis(Dup.) (Pyralidae: Lepidoptera) 
(Sesamum leaf webber) 

DIAGNOSTICS 

Egg: Flat, shining, nearly 100 eggs are laid singly on the growing parts of 

plants. Incubation period is 4-5 days. 

Larva: Full grown larva is pale green with black head and tubercles on the 

body bearing hairs. Larval period is 12-18 days. Meausres 17.5 mm in length. 

Pupa: Pale whitish green, pupation takes place in the leaf fold in a thin 

transparent pale white silken cocoon. Pupal period is 5-7 days. 

Adult: Small, brownish with pale yellowish brown elongate wings. 

CONTROL METHODS 

In nature it is parasitized by Ichneumonid, Trathalaflavoorbitalis (?). In 

case of severe attack clipping the infested plant parts and destroying the 

larvae may be done. Dusting with DDT (10%) or spraying with Parathion 

methyl 0.025% can be effective. 

Acherontia styx Westwood (Sphingidae: Lepidoptera) 
(Till-hawk-moth, sphinx moth, Death,s head-moth) 

This insect interests entomologists more for its peculiar characteristics, 

than its economic importance as a pest. 

DIAGNOSTICS 

Egg: These are 1 mm long .9 mm wide, globular and conspicuous in 

appearance, The micropyle is at the apex. They are greenish-white when 

freshly laid, but turn yellow later on. These are laid singly on the under

surface of the tender leaves of food plants. Hatching period is 2-5 days. 

Larva: On hatchiig the young larva first eats up the egg-shell, and after 

resting on the underside of the leaves, it feeds on them. The freshly emerged 

larvae are pale-yellow. body of the full-grown larvae is plump and decolated 

with a mix of faded/soft colours. The hind end of abdomen bears horn-like 
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projections. A change in colour aids in the protective mimicy. The full
grown caterpillar measures about 5 cm in length and 1 cm in width. The 
larval period is long and may lost 2 months or more. The detailed description 
of different larval instars is as under: 

Firstinstar.Head and body pale yellow, horn black, straight, bifid. 
Second in.star: Head and body bluish green, dotted with white; seven 
oblique stripes; horn purple on dorsal surface, green on ventral. 
Third instar: Head and abdominal segments 2-4 green, rest of body
bluish green. The oblique stripes strongly marked and edged above 
with dark green. 
Foutnh in.star. Head and abdominal segments 2-4 apple green, rest of 
body bluish green, yellowish green on lateral and ventral sides. The 
horn is green and is covered with pointed tubercles. 
Fiftl in.Stt: I lead square shaped, its basal angles rounded and tumid, 
false clypeus forming on broadly rounded arch over apex of true 
clypeus, reaching to one half length of head. Labrurn is broad at base as 
clypeus, ligula kidney shaped, the lobes broadly rounded. Eyes 1-4 
equidistant in gentle curve, surface of head shinning, body smooth and 
dull, nearly cylindrical, tapering slightly from segments 7 frontad. lorn,
less stout at base, tapering evenly to a sharp point, basal haif curved 
gently downward, and distal half gently upwards; distal 2/3 of anal flap
shinning and set sparsely with minute tubercles. There are 3 types of 
colouration, green form is common. 
Green irmn: Hlead dark green, a broad shinning blackstripe down the 
cheek; labrum whitish with a black spot in the middle of each half,
ligula whitish, basal segments of antennae white, middle segments
white with black base; mandibles pale green with tip broadly black. 
Segments 2-4 of body yellowish-green, rest of body grass green; horn 
corny yellow, legs black, prolegs and claspers green. 
Yellow form: The green colour of the head and body replaced by canary 
yellow, markings remaining the same. 
Brown form: Head ochreous with the stripe dark brown, body brown, on 
segments 2-4 broad black dorsal stripe and below it a broad ochreous 
stripe. The sub:spiracular area dotted and streaked with brown; a brown 
oval marking on each side of dorsum; horn ochreous, legs and prolegs 
black, clasper brown. Length 90 mm, breadth 12 mm. Horn 10 mm. 
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Pupa: Antennae of the pupae are longer than forelegs. Cremaster stout, 
triangular, the dorsal surface is rugose, tip ending in two teeth, each bearing 
a bristle. It is enclosed in a earthen chamber, without an external proboscis 
sheath. The fifth and sixth abdominal segments are free. Length 57 mmn, 
breadth 14 mm. The pupal stage lasts 2-3 weeks in summer and 7 months in 
winter. Thus winter is usually passed in pLIpal stage in the soil. 

Adult: 	 It is a large reddish-brown, robust thick set, moth. Antennae 
slender and long, meso-tibiae equal in length to tarsal segments 1-3. In wing 
span it measures 10 cm. The forewings have a mixture of dark-brown and 

grey-patterns, with a dark or black wavy markings and a prominent yellow 
spot on each wing. The hind wings are yellow, with black liles. The thorax 

bears a prominent skull shaped mark (Death's head mark). The abdomen is 
yellow & possesses black bands. 

There are 2-3 generations of this insect in a year. The active period 

being May-August. During active period the life cycle is completed in 45 
days. 

NATURE OF DAMAGE 
The larvae feed voraciously on leaves and defoliate the plant. The 

insect can inflict heavy damage at times. It can cause serious losses in yield 

and quality of the produce of Sesaumni indicwn. 

CONTROL METHODS 
1. 	 [he pest can be controlled by hand picking the eggs and larvae in the 

initial stages and killing them in kerosine ]. 

2. 	 The soil containing the pupae can be ploughed up during the 

winter to expose pupae to the environmental stress. 

3. 	 The laivae can also be checked by mechanical means from going 

from one field to another. 

4. 	 The mothc are attracted to light trap, hence these can be killed by 

use of light traps. 

Agrius ( = Herse) convolvulii (Linn.) (Sphingidae: Lepidoptera) 

(Till hawk moth, Sweet potato moth, Convolvulus hawk moth.) 

DIAGNOSTICS 

Egg: Size of egg very small for a sphingid, surface smooth and shinning, 
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colour bright bluish green; ovoid in shape and with a smooth and shinning
surface. Length 1mm, breadth 0.9 mm. They are laid singly on any part of the 
food plant. 

Larva: There are five larval instars, each having a conspicuous poste
rior horn on the dorsum of 8th abdominal segment, which even gives the 
family its common name of "horn worms". The body colour is variable, usu
ally either greenish or brownish. A brief description of each instar is given 
below: 

Fira't instar- Head small, body long and thin, horn straight, of 
medium length, tip bifid, head and body green, horn black. 
Second ih.star. Same as first instar except that the body colour 
changes. 
Third i.star: -Head small, body increasing gradually in diameter 
from 2 to 8 im, nearly cylindrical, horn nearly vertical, thick at 
the base and tapering evenly to a sharp point. Surface of head and 
body is sharp and smooth. There are two colour forms of larvae. 
In the green form, the head and body are green and dotted with 
white. There are 7 narrow oblique stripes, whitish, edged above 
with dark green; horn green with the base brown. Ii the dark 
coloured form, body colour is brown dotted with yellow; head is 
brown with a yellow cheek stripe. There is a yellowish subdorsal 
stripe from segment 2 to base of horn; a narrow, waved yellow
sub-spiracular stripe from segment 2-12, horn brown with a red 
stripe on each side. 
Fouth ihstar: There is a little change. The dark coloured form is 
very variable in colour and markings. 
Fifth instar: Head round, dorsal line of vertex slightly depressed; 
abdominal segment 2 of greater diameter than head, the segments
increasing in diameter gradually to 7, rest of the body nearly 
cylindrical. Horn of medium length, sharply down curved, stout at 
the base but tapering evenly to a sharp point. Surface of head and 
body smobth and polished, slightly shinning, colour variable. 
Head pale yellow with a narrow black dorsal stripe dividing at the 
apex of the clypeus and running down on each side of it. There is 
a broad black subdorsal stripe and still a broader dorsolateral 
black stripe separating face from cheek, but not reaching vertex 
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or base of antennae; labrum and ligula dark brown. Antennae 
soiled whitish, mandibles and eyes black. 
Dorsum of body smoky brown; horn black; legs, prolegs, claspers 
and venter smoky brown. Spiracles large, oval, flush, black in col 
our and lying in a round black patch. 
In the green form, the head is grass-green, with a broad pale yel
low stripe separating face from cheek; body grass green, the 
oblique stripes pale yellow, edged above with violet; horn orange 
with a black tip; legs, prolegs and claspers green. spiracles orange
red, edged narrowly with dark green. Length 95 mm, width 14 
mm, height of head 5mm, horn 9 mam. 

In the laboratory usually the larvae are recognized by (i) conspicuous 
spine (= horn) on the dorsal surface of the anal segment (= 8th segment) (ii) 
cryptic body colour, skin granulated but smooth (iii) horn is relatively longer 
in the first instars than in the later instars. 

Pupa: Body slender, head small, fronts at right angles to the longi
tudinal veins of the body. Tongue reaching tip of wing base, in a free sheath 
which starts from the front of head at right angles to body,, curves backwards, 
till it comes parallel with the body and then forwards again to touch the ven
tral surface of the pupa, the slight bent being near the base of the eye. An
tennae of male about 1.5 mm in length, longer than the female but shorter 
than foreleg. Abdomen finely pitted, the margins of the abdominal segments 
more coarsely pitted, sculpturing on segment 4, a pear shaped, raised 
polished area on each side of dorsal line, the broad ends ventral and reaching 
to about the dorsolateral line. Veins of wings slightly raised, antespiracular 
ridges on segments 9-11, three coarse ridges on each spiracle, oval, rising 
slightly from shallow depressions, covered by a short but wide lobe extending 
from the front margin of three. Cremaster conical, long and stout, Dorsal 
surface rugose, colour leather brown, spiracles and cremaster black. Length 
47 mm, width 12 mm. 

Imms (1965) summarised that pupa occurs free in a cell in the ground, 
or in a very loose cocoon on the surface between the leaves, etc. The 5th and 
6th abdominal segments are free and there is always a cremaster. 

Adult: The adult is large sized, stoutly built and swift flier. Its body 
colour is grey, wings are yellow/pale grey with black lines. The abdomen is 
with a narrow brown dorsal stripe, a broad grey stripe on each side of it, and 
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with a narrow white and broader pink and black sided patches (= incomplete 
pink bands on the abdomen). The antennae are thickened towards or beyond 
the middle and are pointed at the apices which are nearly always hooked. In 
the male the antennae are ciliated with partial whorls. The probosicis is de
veloped to a length. The forewings are elongate, mottled with brown and 
grey, outer margin grey, many narrow whitish lonulate bands, nearly obsoles
cent in some specimens, black streak outwards from cell under R, and MI; a 
white discoidal dot,with a black streak from it to apex of wing. Hind wings 
yellow/pale grey, with broad sub-basal, 2 median and post median fuscous 
( =black) transverse bands. Under side similar with a black discoidal spot. 
Expanse 80-120 mam; tongue upto 130mam. Adults emerge at dusk to fly and 
seek flowers for nectar. 

Female: The mesal flap in front of vaginal aperture arises from an 
impression and is very thin; it belongs to the membrane connecting the 7th 
and 8th tergites; there is a tubercle at each end of the vaginal orifice and an
other behind it. 

Male: Tenth tergite rounded-dilated before-end, apex compressed, 
pointed, higher than broad; ventral process of sharp, some what spatulate. 

Iins (1905) reported that the adults can be easily recognized by the 
combination of following characters: elongate forewings and their very 
opaque outer margin; the antennae are thickened towards or beyoncl the 
middle and are pointed at the apices, which are nearly always hooked; in the 
males; the antennae are ciliated with partial whorls. The proboscis is 
developed to a great length, incomplete pink bands on abdomen. 

LIFE HISTORY 
The egg-stage lasts for 5-8 days. On hatching the young larva first eats 

up the egg-shell and after resting on the underside of the leaves, it starts 
feeding on them. The larvae are fouad on plants or in soil hiding among 
roots during the day. The larvae pass through five instars within 2 months 
time. At the end, the colour of the larvae is deep brown. At the feeding time 
the larval colour is green, which facilitates iis hiding in the leaves, but at the 
end since it has to pupate, the colour turns brown to help camaflogue for 
hiding in the soil. The caterpillar feeds on the "Til" in the cold weather. The 
pupation takes place in the soil. The pupal stage lasts 2-3 months, 6 months 
or may even go to 1 year depending upon the prevailing environmental 
conditions. In the literature it is mentioned that the hibernation can take 
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place in all the stages. There being two generations in a year. The active 
period is from May to August. During this period the life cycle could be 
completed within 45 days under optimum conditions. 

NATURE OF DAMAGE 
The larvae defoliate the plants of cultivated pulses (beans, grams) and 

members of Convulvulaceae. The adults are crepuscular in habit and feed on 
flowers with a long tubular calyx e.g. Hibiscus, lpomoea, Begonia, etc. The in
sect also attacks soybean, sunflower, tobacco, tomato, chilli and sweet potato 
plants in many countries and inflicts damage to the tune of 25-50%. 

HOST PLANTS 
Besides til, it has also been reported to occur on beans, gram, chilli, 

soybean, sunflower, sweet potato, tobacco and tomato 

CONTROL METHODS 
Physical: Farnseen (1939) obtained good results by filling ditches with 

water to prevent the migration of the larvae from one field to another field. 

Cultural: Ayyar (1940) recommended to plough the fields to destroy 
the pupae and to put the light traps. 

Chemical: i) Use of derris also gives good results; (ii) Use the same 
chemicals as for the other Hawk moth species. 

SUNFLOWER 
Sunflower as an oilseed crop helps a great deal in meeting the edible 

oil shortage in the country. It isgrown twice a year i.e. in spring (March-June 
and Autumn (August-November). This is the time when climatic conditions 
are most ideal for insect pests and development of insect population is very 
rapid. About 17 insects and one mite species are known to attack this crop. 
The spring crop is generally attacked by aphid (Myzus persicae and 
Rhopalosiphum erysini) during its early growth period in the month of 
March. Later on as the season becomes dry and hot this pest disappears. 
During April-May, army worm (Cirphisunipuncta and Plusiaspp.) attack this 
crop. 

The autumn crop is usually attacked by jassid (Amrascadevastans). The 
leaves are found twisted, wrinkled and droop down. Pod borer (Heliothis 
spp.) attacks flower buds, heads and the young florets. It also makes tunnels 
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in the flower heads and remains partially hidden. The fungi attack the injured 
heads and cause decay of the tissue.These pests migrate from out going 
cotton crop to sunflower which is an alternate host for them. 

The diagnostics, mode of damage and the control measures of different 
insect pests encountered in the literature are given below: 

Chrotogonustrachypterus Blanchard, (Acrididae: Orthoptera) 
(Surface grasshopper) 

Small sized, with upper part of body rough and earthy coloured, under 
side white with black spots. Nymphs resemble adults in size but wings are not 
fully developed. Both nymphs and adults are destructive. They eat up young 
seedlings of the crop. In severe cases resowing has to be done. 
Control: Apply BHC 10 percent @ 3 kg/acre. 

Bagradahilaris Burn (= cniciferarum Kirk) 
(Pentatomidae: Hemiptera) 

(Painted bug) 

Adults black with conspicuous and beautiful markings of red and yellow 
in the centre of pronotum and lateral margins. Nymphs resemble adults with 
number of red markings. Both nymphs and adults suck sap from the plant; 
appears occasionally. 
Control: Apply BHC 10 percent @ 3 kgs/acre. 

Amrasca biguttula (Ishida) and Empoascadevastans (Dist.) 
(Cicadellidae: Hempitera) 

(Jassid) 

Green coloured with a black spot on the head. Nymphs are transparent 
and yellowish green. Both nymphs and adults suck sap, leaves curled up, 
twisted and become yellowish red and droop down. This is usually termed 
stunting of the crop. 
Control: Apply Temik 10 G. or Disyston 10 G @ 6 kg/acre. 
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Myzuspersicae (SuIz.). (Aphididae: Hemiptera) 
(Green peach aphid) 

Apterous females, light green, head with slightly convergent antennal 
tubercle, abdomen without sclerotization. Adult females are reddish with a 
dark blotch on scleroitized abdomen. Both the adults and nymphs suck sap 
from underside of the leaves. Attack occurs in the early growth period of the 
plant. 
Control: Apply Temik 10 G, Disyston 10 G @ 6 kg/acre, or spray Pirimor @ 
0.2 kg/acre. 

Rhopalosiphum eivsini (Kalt) (Aphididae: Hemiptera) 
(Aphid) 

Yellowish green with darker bands across the abdomen. Antennae, legs 

and cornicles are yellow except the extreme tips. 
Control: same as Myzus persicae 

Beinisiatabaci (Gennad) (Aleyrodidae: Hemiptera) 
(Cotton white fly) 

Body yellow, covered with mealy power. Wings white, vasiform. 

Nymphs ovoid and greatly flattened. It sucks sap from the lower part of 

leaves, lowers the vitality of the plant and produces honey dew which gives 
rise to soothy mould. 
Control: Spray Metasystox 2- E.C. @ 0.5 lit/acre or Dimecron @ 0.225 

lit/acre. 

Oxycarenus loetus Kirby (Lygaeidae: Hemiptera) 
(Dusky cotton bug) 

Adult small, dark brown with transparent wings, nymphs brownish, 
rostrum large stretching from head to beyond middle of abdomen; suck sap 
from the floral part of the plant, found in great numbers on the flower heads. 
Control: Spray Metasystox 25 E.C. @ 0.5 lit/acre or Dimecron @ 0.225 
lit/acre. 
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Nezaraviridula Linn. (Pentatomidae: Hemiptera). 
(Green bug) 

Adult dark green, nymphs smaller, blackish and wingless. Suck juices 
from leaves. 
Control: Spray Metasystox 25 E.C. @ 0.5 lit/acre or Dimecron @ 0.225 
lit/acre. 

Agrotis spp. (Noctuidae: Lepidoptera) 
(Cutworm) 

In adults head and thorax grey brown. Forewings also grey brown, a 
kidney shaped spot slightly below the pale costal area; hind wings white or 
yellow, tinged brown. The caterpillars are dark brown, longitudinal stripes in 
front, skin smooth with small black spots.
 
Control: In small plots insect can be controlled by hand picking. Dust BHC
 
10% @ 3 kg/acre or apply Dieldrin 20% @ 2 lit/acre with irrigation water.
 

Heliothis spp. (Noctuidae: Lepidoptera) 
(Pod borer) 

Adults red brown, forewings with black dots, a kidney shaped mark on 
the under side, hind wings yellowish brown. Caterpillars green when newly 
hatched, becoming yellow brown later on. The caterpillars eat developing 
seed in the flower head and make tunnels. Large quantity of excreta on the 
floral parts indicates activity.
 
Control: Spray Folidol M 50 @ 0.5 lit/acre.
 

Spodoptera(=Prodenia)lituraF. (Noctuidae: Lepidoptera) 
(Tobacco caterpiller) 

Adults pale brown. Forewings with some yellow streaks at base. Hind 
wings semi-hyaline.' In caterpillars on each segment of abdomen a black
 
patch above lateral yellow line. Caterpillars are gregarious and feed on
 
leaves.
 
Control: Spray Nuvacron 40 or Azodrin 40 @ lit/acre.
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Plusia spp. (Noctuidae: Lepidoptera) 
(Cabbage semilooper) 

These are shining gold coloured moths. Forewing fuscous. Hind wings 
pale at the base. The larvae are bluish green with a few short dorsal hairs. 
The larvae eat the leaves and are found in great numbers under the leaves. 
Control: Spray BHC 12.5% W.P. @ 3 kg/acre or spray Dimecron @ 0.225 
lit/acre. 

Spodoptera(= Cirphis)utnipunctaHaw (Noctuidae: Lepidoptera) 
(Armyworm) 

Adult pale brown with dark specks and blotches.Hind wings pale suf

fused with fuscous. Caterpillars grey brown, prothorax with dark shield and 
numthree light lines. Caterpillars feed on leaves, attack the crop in great 


bers, migrate from adjoining wheat/berseem fields.
 
Control: Spray BHC 12.5% W.P. @ 3 kg/acre or spray Dimecron @ 0.225
 

lit/acre or Orthene S.P. 75 @ 0.5 kg/acre.
 

Euproctisspp. (Lymantriidae:Lepidoptera): 
(Hairy caterpillar) 

Adults deep yellow. Forewing with a black mark in the middle. Cater

pillars dark reddish brown with black spots. Body very hairy.Caterpillars eat 

the leaves and are found on under side of the leaves in great numbers. 
Control: Destroy the egg clusters in small plots. Spray Dimecron @ 0.225 

lit/acre. 

Amsacta moorei But. (Arctiidae: Lepidoptera) 
(Kutra moth) 

Adult white. Fore- and hind- wings marked with black dots. Caterpillars 

light yellow with dark head, very hairy. Caterpillars eat the leaves. 

Control: Spray Dimecron @ 0.225 lit/acre. 
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Myllocerus maculosus (Fist.) (Curculionidae: Coleoptera). 
(Cotton white weevil) 

Whitish with brown spots on elytra, grubs are light yellow. Adults eat 
the leaves and make them perforated, the grubs damage the roots. 
Control: Spray Folidol M 50 @ 0.5 lit/acre. Apply Hepatchlor 32 % 1.0 
lit/acre with irrigation. 

Thrips tabaci Lind (Thripidae: Thysanoptera) 
(Onion thrips) 

Adult yellowish, minute, wings long narrow, furnished with long fringes
of hairs along margins. Suck cell sap, leaves become curled, wrinkled and 
twisted, dry and droop down. 
Control: Apply Temik 10 G @ 6 kg/acre with first irrigation. 

Phytoinyza spp. (Phytomyzidae: Lepidoptera) 
(Leaf miner) 

Adults small to minute. Larvae are cylindrical, mouth parts conspicuous 
on account of their dark colour, on anal portion a small sucker like segment.
Larvae tunnel into the leaves and stem. 
Control: Generally need no plant protection. 

Tetranychus spp. (Tetranychidae: Acarina) 
(Mite) 

Tiny with 4 pair of legs. Chelicerae stylet like, movable. In female 
genital portion with characteristic type of wrinkles. Found innumerable, and 
completely obscures the underside of the leaves. 
Control: Spray Kelthane @ I lit/acre. 

Chart for Chemical Control of Major Pests of Sunflower 

Category Name of Insecticide Dose per acre 
1. Sucking Insects Dimecron 250 ml 

(a) White fly Folidol 250-400 ml 

(Cont'd) 
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(Cont'd) 

Category Name of Insecticide Dose per acre 

(b) Aphids Orthene 300-400 gr. 
Monitor 300-400 ml 
Roxion 400 ml 
Sumicidin 200-255 ml 
Kerate 300 ml 

2. Leaf eating Orthene 300-400 gr. 
Sumicidin 200-255 ml. 
Methyl parathion 500 ml 

(a) Army worm Monitor 300-400 ml 
Ambush 250 ml 

(b) 	Cut worm Dieldrin 2 lit. 
Heptachlor 2 lit. 

(c) Hairy cater-	 Dimecron 250 ml 
pillar 	 Sumicidin 225-300 ml. 

Ripcord 200-250 ml 
Kerate 300 ml 
Orthc.ne 300-400 gr. 
Monitor 300-400 ml 

3. Pod/Seed eater Thiodon 	 850 ml. 
(Heliothis) 	 Sumicidin 250 ml. 

Monitor 600 ml. 

SOYBEAN 

Melanagromyza (= Ophiomyia?)phaseoli (Tryon) 
(Agromyzidae: Diptera) 

(Pea stemfly) 

It is a metallic blackly widely distributed, sporadic yet a major pest of 
soybean. The eggs are laid in elliptical cavities/slits under epidermis of 
leaves or stems made by the female. The fly also feeds on the sap exuding 

http:Orthc.ne
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from these punctures/wounds. Nearly 50-60 (elongate, oval, white) eggs arc 
laid by a female. Incubation period is 2-4 days. Maggots can mine the leaves, 
or bore into the leaf petiole or tender stem by advancing through mining the 
leaves. As a result of maggot's burrowing the plants wither, droop and die. 

Larval period is 10-15 days, and there are three instars before maggot is 
full grown. The pupation takes place within its gallery and lasts for 21 days. 
Adult females live for 21 days while males live 7 days. There are estimated 7
8 generations per annum. Over-wintering takes place in the larval or pupal 
stage. 

Control: 1. Apply 10% BHC dust in the soil before sowing 
2. Treat seed with 4% Carbofuran, Phorate or Disulfoton 

SAFFLOWER 

Acalthiophilusheliamtthi (Rossi) (Tephritidae: Diptera) 
(Safflower fruit fly) 

The adults are ash-coloured. The wing venation is unique in the sense 
that thc ubcostal bends apically at right angle and then fades out. The eggs 
are thrU,1ted in clusters of 8 to 20, within the flower buds or flowers. The 
incubatlOn period is one day. The larvae continue feeding within the flowers 
for a week, when they pupate for antoher week. The adults emerge from the 
bud through a hole rmade by pupating larva. There are three generations 
during a season of the crop. 

The damage is done by the larvae to the floral parts including the 
thalamus. The symptoms are that the infested buds begin to rot and a foul
smelling liquid come, out at the qpices of the buds, making the buds look like 
soaked. 

Control: 1. Early maturing, spiny or non-felted varieties should not be 
cultivated, rather resistant varieties be encouraged. 
2. Infested buds should be collected and destroyed. 

Tanymecus,indicus Faust. (Curculionidae: Coleoptera) 
(Wheat weevil) 

It is a polyphagous insect feeding on leaves of large number of crops in. 
different parts of Indo-Pakistan. It has been recorded on rice, peas, red gram, 
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gram, mustard, sesamum, sunflower, cotton, 'vheat, jute, sugarcane, 
ciuciferous vegetables, potato and indigo. It also sometimes damages seeds 
in the soil, which do not germinate. 

The weevil is grey or greyish brown in colour. During the brighter part 
of the day the adults remain hidden in the loose soil and come out generally 
in the evenings and re-enter in the soil at night to reappear in the next 
morning. The life cycle of this weevil is very interesting. Adults come out of 
soil during Mid-June to Mid-July, soon afte, start of monsoon rains. Tlhese 
become sexually mature during the next 3-4 months. A female lays abotut 70
80 eggs, singly under clods of soil towards end of October. Eggs hatch within 
2-3 weeks under optimum conditions. But then the larvae develop in soil in 
about 12 weeks. Pupae become visible during March-April and adults 
emergence is completed by the end of May. Since there is a very little 
greenary available, the adults continue staying in the soil, till the rains start in 
June-July. 

The adults damage the seedlings upto 6 cm in height. Sometimes seeds 
sown in the soil may also be attacked by the weevils, which do not germinate, 
thus necessitating resowing. 

Control: 1. Deep ploughing at the time of pupal stage. 
2. Dusting the soil with 10 percent BHC or 5 percent Aldrin @ 22 kg/ha 
and raking it into the soil at the sowing time. 

Perigaea(= Prospalta)capensis (Guen.) (Noctuidae: Lepidoptera) 
(Safflower caterpillar) 

The medium sized moth is dark-brown in colour with white wavy 
markings on the dark-brown forewings; hind wings are light brown. Female 
lays eggs singly or in small clusters on the leaves and stems. Hatching period 
is 3 day, The larvae feed on leaves and are full grown in 15-22 days. Full 
grown larvae are smooth. greenish with purpie markings, and a hump on the 
anal segment. 

CASTOR 
Eupro,.tisfraternaMoore (Lymantridae: Lepidoptera) 

(Castor hairy caterpillar) 

It is a polyphagous insect and known to feed on a number of cultivated 
crops uit trees, shade trees and ornamental plants. 
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DIAGNOSTICS
 

Egg: Freshly laid eggs are pale yellow with a greenish tinge (= creamy 
p-Ilow). An egg is rounded, measures about .62 mm in diameter, is 
smooth in texture with a circular depression at the top. Before hatching 
the eggs turn completely brown or brownish yellow due to embryonic 
changes. These are laid by the female only once in a single cluster, on 
the underside of the leaf, generally along thL midrib. The egg cluster is 
covered with a golden yellow hairs from anal tufts of the female. The 
cluster is 9-20 mm in length and 4-6 mm in width. It is linear, oval or ir
regular in shape according to the eggs arranged inside. The eggs below 
the tuft of hairs ae not cemented but kept in position on a cushion of 
hairs with some haii s interspersed. The number of eggs in one cluster is 
10-201. The incubation period is 3-8 days in summer and 6-15 days in 
winter. 
Larva: Akhtar (1961) made a detailed study of the insect and re
ported that there are 5 larval instars. The details of which with some
 
modifications are as under:
 
Fi st instar: The body colour of the freshly hatched larva is light yellow
 
or creamy which changes to orange yellowish before moulting. A dark
 
spot appears on the first abdominal somite. I-lead bright orange/brown
 
and the mouth parts are slightly lighter in shade. The larval body is
 
covered with a number of outgrowths. Body length 1.9 mm to 2.1 mm,
 
width 0.25-0.29 mm.
 
Second in.tar.-Head and eyes bright orange brown, body greyish yellow.
 
Paired brown dorsal protuberunces on 1st, 2nd and 8th abdcnrinal
 
somites are noticed. The dorsal and lateral verrucae of nearly all the
 
abdominal segments bear very fine white spicules forming tufts. Ventral
 
side slight yellow, Body length 5-5.4 mam.
 
Third instar: The general body colour is dark brown. First somite
 
with long latei al tufts of black hair rising from prominent tubercles; the
 
other somites with dorsal and latera! tufts of white hair; 9th and 10th
 
somite ,ith white dorsal spots; 11th somit2 with a dorsal black tuft.
 
Body length 8 -'8.5 mm.
 
Fourth instar: Head crimson; body colour becomes brownish black.
 
Hair grow thicker and longer. One white spot on the dorsum of each of
 
9th and 10th abdominal segments. Body length 16 mm - 17 mm.
 

http:0.25-0.29
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Fifth instar: Similar to 4th instar, but body length 22-23.2 mm and 

width is 3-5 mm. 

In Sindh, Siddiqui (1986-87) recorded five moults and six instars. The 

general body colour of full grown larvae is dark reddish brown/black, with 

black spots. Head is brown (some describe crimson), mouth parts and ven

trum are dark, dorsum of thorax is dark brown, prothoracic shield bright 

orange red, abdomen is light yellow with greenish tinge. 

The first somite with long lateral tufts of black hair rising from promi

nent tubercles,. The other somites with dorsal and lateral tufts of white hair, 

subdorsal pale lines; 9th and 10th somites with dorsal spots; 11th somite with 

a dorsal black tuft. Ayyar (1940) reported that the larva when full-grown is 

dark reddish brown, in addition to a covering of hairy tufts all over the body, 

it possesses a pair of long tufts directed forward on either side of the head 

and a single elongated tufts directed backward from the anal segment hence 

known as Tussock caterpillar. Siddiqui (1986-87) reported the larval period 

as 24-46 days in summer and 50-67 days in winter in Sindh. 

Pupa: The general body colour is reddish-brown to dark brown. It 

is covered with a thin deep-yellow cocoon interwoven with larval hairs. 

Under laboratory conditions fullfed larva rolls the leaves of the food 

plant around itself to form a cocoon with the help of silken thread. It 

pupates inside this. In the field, pupation was found to take place on 
orthe leaves, on a branch, in a silken cocoon, under the fallen leaves 

inside the crevices of the soil at a depth of 2-3 inches. A pupa is 9-10 

mm long and 4-4.5 mm broad across the wing covers. 

Adult: In general, head, thorax and forewings bright orange-yellow, 

abdomen tinged with fuscous, the anal tuft orange; forewing with ante

and pogtmedial curved pale lines, the space between them being slightly 

powdered with dark scales towards inner margin; black rounded dots 

along the apical margin. 
Fronts rounded, maxillary palpi reduced; labial palp much longer than 

the length of head, 2nd segment 1.5 times the length of 3rd; forewings 

yellowish in colour, Sc + R1 separate from R,, R 3 and R4 stalked, M2 

basally proximated to M3, both stalked at bases, originating from lower 

angle of cell; hind wings pale white, veins with M 2 and M3 wide apart, 

only M3 originating from lower angle of cell. 
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Male: Antennae bipectinate, pectine twice as long as in the fe
male. Wings yellowish, forewings being richer in pigmentation than 
hindwings. A large central area of the forewing is dark brown which is 
divided into smaller patches by faint lines. Two separate and two fused 
black dots are present near the apex and the anal angle. Three wavy 
transverse lines (white to creamy white)run across each forewing. Body 
8.5 - 10.5 mm long and with wing expanse measures 20.5 - 27.5 mam. 
Female: Antennae bipectinate, pectine half as long as in the male. 
Each forewing with a tiny orange yellow spot near the discoidal cell, 
which becomes faint in older specimens. Sometimes the yellow spot is 
enclosed ')y a faint whitish ring, three wavy transverse lines (of white or 
creamy white cclour) are found running across the forewing in male, 
but are less prominent in the female. Two to four black spots are 
present on the forewing in fresh specimens. These are more prominent 
in female than in the male, but vary in position in the submarginal area 
of the forewing. Caudal extremity is provided with tuft of yellow 
coloured anal hairs. Body length, 11-12 mm, and with wing expanse it 
measures 31.5 - 40.8 am. 

ACTIVITY PERIOD 
The egg are laid in batches on underside of the leaves of the host plant 

and covered with hairs of the parent female. The adults emerge from begin
ning of January to end of February. The eggs are laid in batches on host 
plants. The eggs hatch in 2-3 weeks. The larval period lasts for whole of the 
autumn and winter, and causes damage. The pupal stage lasts from mid 
October-November to January. The pest is active throughout the year. The 
adults from the pupae of last generation emerge towards the end of February 
and beginning of March and copulate 1-2 days after emergence. The 
copulation lasts for 1.5-3 hours. the preoviposition period is 2-4 days and the 
female lays eggs on the lowerside of the leaves of the available host plants. 
In Punjab it deposits 85-161 eggs in 1-3 clusters on underside of the leaves. 
Siddiqui (1986-87) observed only one egg cluster in S.ndh. 

The i,4ect passes through 4-6 overlapping generations in the Punjab 
during a year. The duration of these generations is an under: 

First generation March-April 
Second generation May-mid June 
Third generation Mid June-Last week of August. 
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Fourth generation End of August - End of October 
Fifth generation November-February 

The insect is available in almost all its stages throughout the year ex
cept from December to i,,d February when only the larvae and pupae are 
found. 

DURATION OF DIFFERENT LIFE STAGES 
As reported by Siddiqui (1986-87) tile incubation period is 3-8 days in 

summer and 49-67 days in winter in Sindh. In the Punjab the larval period is 

35-50 days during March-October while it may extend upto 80 days in winter. 

The insect takes short time to pass through first three instars while the next 

two instars occupy long duration and the 6th being the longest. The pupal

period lasts 11-22.5 days in summer and 22-39 days in winter, in Sindh. In the 

Punjab the pupal period is 9-14 days during March-April to October and upto 

26 days in winter. The female moth lives 1.3-3.00days while male moth has 

longevity of 1-2.6 days in Sindh. In the Punjab the adult stage lasts 2-5 days in 

male and 3-6 days in the female. The total life cycle of the pest losts 45-104 

days. The pest passes through several generations in a year. 

DISTRIBUTION AND FOOD PLANTS 
The insect is widely distributed in India and Pakistan. Primarily it is 

polyphagous insect. Besides "ber" tree, this has been recorded on jaman, 

guara, pomegranate, pears, plums, 'falsa' grape-vine, castor and rose (Nath, 

1941). In Pakistan it hlMs been noted damaging tea, sunhemp, cotton, vegeta

bles, fruit plants,shade trees, forest plantation and ornamental plants. 

Rahman (1940) reported that this insect has been found attacking cas

tor,rose, cotton, citrus, ber, falsa, apple,loquat, peach, pear, berseen 

sheesham, kikar, sareen, rice, piazi, bathu, etc. Sometimes this even attacks 

fruits. 

NATURE OF DAMAGE 
The pest is more destructive during summer. The caterpillars feed gre

gariously on the epidermal tissues cf the leaves from the lower side when 

young, but disperse later and feed singly. The attacked plant can be easily 

recognized by its parchcJ appearance, sieve like look of dried leaves with 
jagged edges. 
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The 	caterpillars completely skeletonize the leaves and most of them 
drop 	off. Thus the food supply of plant is severely affected which invariably 
reduces the yield to a great extent. The hairs found on larval body cause se.. 
vere irritation to human skin. In case of serious attack, picking ef fruits from 
orchards or tillage operations in the field become rather impossible because 
the body hairs of larvae can cause severe itching and even blisters on the skin 
of field workers. Sometimes all agricultural practicos have to be abandoned 
due tcu their presence in the field. Likewise, when larvae are present in large 
numbers these also cause considerable trouble and inconvenience to animals. 
Although a pest of economic significance and when comies in epidemic form 
causes serious damage and reduces the yield considerably. Very little or no 
work so far has been done on the biology of Euproctis fraterna except by 
Ayyar (191)) Krishanamurthy (1954)who reported the occurrence of larval 
parasites. Fletcher (1919) Hussain (1926) Janjua(1947), Pruthi and Battra 
(1938) Alam (1962) and others have mentioned the host plants of the pest. 
Pruthi and Battrv (1938) further reported that the pest hibernated during 
winter in N.W.F.P. Rahman (1940) and Akhtar (1961) reported that the 
larvae of this insect are most dcstructive. They are mostly gregarious feeders 
in the early stages and may denude the vast areas of the crops and 
plantations in cases of severe attack. Siddiqui (1986-87) reported that usually 
copulation took place ait night, but sometimes it occu,'red during the day time 
and it lasted from 74 to 350 minutes. 

CONTROL METHODS 

1. 	 The population of the pest can be reduced to a considerable ex
tent by collecting and destroying the egg masses when the plot 
size is small. 

2. 	 The young caterpillars can be killed by applying 
Malathion/Endosulphan 0.03%. When, they are grown up these 
can be killed with Methyl Parathion 0.05% as spray. 

3. 	 Spraying of Gusathion 20% @ 16-20 oz per 100 gallons of 
water/acre, Folidal M @ 8-16 oz per 100 gallons of water/acre, 
Dimecron 100 @ 6-8 oz per 100 gallons can also give effective 
results. 
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Diacrisiaobliqua Wik. (Arctiidae: Lepidoptera)
 

(Jute hairy caterpillar)
 

DIAGNOSTICS 
Egg: Round, perfectly smooth, laid in clusters, pearly green when freshly

laid, colour changed from brown to dull black before hatching. Incubation
 
period 7-8 days, viability 94.9%.
 
Larva: Newly hatched, creamy white, eats away shell contents as food;
 
feeds gregariously oni lower epidei mis of leaf, remains gregarious till the end 
of second instar. During third instar, the larvae gradually disperse and feed 
singly on the leaf. Full grown caterpillar has yellow coloured body, black 
head and inter segmental regions. Larva voracious feeder with enough
potential to inflict collosal loss to foliage in a minimum possible time. 

Six instars in all. Differences in size and duration of each instar have 
been given in Table 1. 

Table 1. Larval stages of D. obliqua WIk. on cotton with their durations and 
sizes 

Instar Duration Length Breadth 
(days) (cm) (cm) 

First 3 0.47 0.08 - 0.15 
Second 2-4 0.7 1.19 0.2- 0.3 
Third 2-3 1.15 - 1.75 0.34 - 0.42 
Fourth 4-5 1.98 - 2.85 0.48 - 0.57 
Fifth 6-7 3.25 - 3.96 0.64 - 0.68 
Sixth 7-8 4.18 - 4.47 0.73 - 0.78 

Pupa: Caterpillars pupate on the underside of leaves, in cocoons 
composed of dry hair and cast-off skins. Pupa exarate, reddish brown, shining
and comparatively smooth. Pupae may be sexed by locating genital openings 
on ventrum of 9th and 10th abdominal segments in male and 8th segment in 
female.kdult: 
 Moth pale-brown, medium sized with black spots on wings, 

domei red. Male and female alike in appearance. Male and female 
ennae binectinate and filiform, respectively. Male small, 17.05 mm long 
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4.55 mm wide and 38.65 mm wing spread. Female large, 19.8 mm long 6.33 
mm wide, and 50.27 mm wing-spread. Soon after emergence, adults copulate. 
Female starts laying eggs in a day or two. 

DURATION OF LIFE STAGES: Duration of different life stages of D. 
obliqua Wlk. is given in Table 2. 

Table 2. Duration of different life stages of D. obliqua WIk. on cotton. 

Duration + 95% 

S. No. Life Stage confidence limits 

1. Incubation period (days) 7.4 + 0.271 
2. Egg viability (%age) 94.9 + 1.930 
3. Larval duration (days) 27.7 + 0.480 
4. Larval survival (%age) 82.0 + 7.044 
5. Pupal stage (days) 11.2 + 0.0218 
6. Longevity of male adult (days) 3.4 + 0.270 
7. Longevity of female adult (day.) 6.9 + 0.341 
8. Oviposition period (days) 2.5 + 0.276 
9. Number of eggs 650.0 + 235.05 

10. Total life (days) of male 49.6 + 0.748 
11. Total life (days) of female 53.3 + 0.965 

NATURE OF DAMAGE 
The young caterpillars feed gregariously on the lower surface of the 

leaf for 5-6 days and eat away the tender portion of the leaf. After this, the 
caterpillars disperse and devour the whole leaf except mid-rib. 

4r 

HOST PLANTS 
Jute hairy caterpillar is almost omnivorous so far as cultivated crops 

and low herbage are concerned. Lefroy (1906) recorded the infestation of 
this pest on jute (CorchorusolitoriusL.) groundnut (Arachishypogaea), brinjal 
(Solanum melongena), cabbage (Brassica oleracea), raddish (Raphanus 
sativus), peas (Pisum sativum) and many other leguminous crops. Bhowmik 
(1962) observed the infestation of D. obliqua on Albizzia lebbeck, Artinisia 
vulgaris, Asparagus officinalis, butea monosperma, Cannabis sativa, 

Chenopodium ambrosoides, Cordia tremula, Hibiscus abenoschus, H., 

rosasinensis,Mentha arvensis, M. longifolia, M. piperita, Tinospora cordifolid 

Withaniasomnifera, Pluteatomentosa, and Chrysanthemum spp. in India. 
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It has been observed feeding on cotton (Gossypium hirsutum), 'mung' 

(Phaseohls mungo), castor (Ricinus communis), 'toria' (Brassica campestris) 

and certain ornamentals like gardenia (Clerodendron inerenus)' 'gule-e-daudi' 
(Chysanthenium indicus) and 'gul-e-khaira' (,11thaea rosea), abundantly. Out 
of these host plants, cotton 'mung' castor, toria, gardenia and 'gul-e-khaira' 
have been observed to be its hosts for the first time. Ahmad et al (1988) 
reported it serious pest of mungbean (Vigia radiata L. wilczek), mashbean 

(['igna mungo L.), sunflower (Helianthusannus L.), soybean (Glycile mIcL L., 
niess) and groundnut (Arachis hypogaea L.). 
CONTROL METlOI)S 
Cultural Control 

i) unless otherwise essential, the cultivation of crops other than 
cotton be discouraged, particularly in its immediate neighbourhood 
and 

ii) if at all, the other crops are to be necessarily sown, they should be 
sown under extremely well protected conditions. 

Euproctishnata (Walker) (Noctuidae/Lymantriidae: Lepidoptera) 

(Castor hairy caterpillar) 

It is a serious pest of castor and oilseed crops. it also feeds on guara, 
grapevine, linseed and groundnut. 

DIAGNOSTICS 

Egg: The egg is creamy-yellow in colour, rounded in shape, laid in clusters 

underneath the leaves and then covered with hairs. 

Larva" It is brown, with anterior, posterior and lateral tufts of long hairs; 

thoracic somites with dorsal quadrate white marks. The third somite with 

paired dorsal tubercles; fifth to anal somites with paired dorsal, quadrate 

white marks, spins a hairy cocoon on twigs. When full-grown it is dark 

reddish brown covered with numerous hairs on the body. The caterpillar 

passes through five ins: irs. The body of the larva of first instar is slight yellow 

or creamy which changes to yellow before moulting and a dark spot appears 

on first abdominal somite. The larva of 2nd instar is of bright orange brown, 
body greyish yellow. The dorsal and lateral verrucae of nearly all the 

abdominal segments bear very fine white spicules forming tufts. Ventral side 
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slight yellow. In the third instar the body size increases from 8 - 8.5 am. The 
general body colour is dark brown. In fourth instar the body length is 16-17 
mm and in fifth instar the body length is 22-24 mm. 

Pupa: It is reddish brown, with black spots. The body is very hairy, head 
and prothoracic shield bright orange. Pupal cocoon is thin deep yellow and 
interwoven by the larval hairs. 

Adult: The moths are thick set, deep yellow (some say pale bright 
ochreous) and are seen sitting on castor and other plants during day. There is 
a large black lunate shaped (crescentric) mark in the middle of each 
forewing, on discocellular. Forewings in female are whitish ochreous, and the 
anal tuft is brownish ochreous (some say yellow hairs). Wing expanse 28-32 
mm in male and 38-44 mm in the female. 

ACTIVITY PERIOD 
The moths appear in April. The copulation takes place after 1-2 days of 

emergence and continues for 1.5-3 hours, the previposition period is 2-4 days 
and the females lays eggs in clasters covered with the female anal tuft on the 
underside of the leaves of the host plant. Each female lays 200 eggs. After 4-5 
days the eggs hatch and the young larvae come out. The larvae are gregarious 
in habit and at night time, they move from field to field. After 17-27 days the 
larva transforms itself into pupa in the active season but in winter it may take 
long time. The pupal stage is 9-17 days and the total life cycle is 1.5-2 month. 
The hibernation takes place in pupal stage in November-March, 2-3 
generations have been reported in a year from April-October. 

NATURE OF DAMAGE 
This insect attacks tea, sunhemp, cotton, vegetables, fruit plants as ber, 

grape, etc; shade trees, forest plantations and ornamental plants. The larvae 
are gregarious feeders in the early stages and may denude the vast acrage of 
crops and plantations in cases of severe attack. They are also very 
troublesome for field workers as they cause severe itching and even blisters 
on the skin due to their coverage of poisonous hairs and sometimes all the 
agricultural practices are to be abandoned due to their presence in the field. 
When present in large number they cause a considerable trouble to animals. 
Janjua (1947) reported many deaths of cattle because the casterpillars were 
eaten by them in their food. According to Rahman (1940) generally it is a 
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leaf eating caterpillar, the newly hatched larvae feed on soft parts of the 
leaves, leaving a net work of veins and rendering a major portion of tile 
foliage of the tree as skeletonized. In tile advanced stage the caterpillars cut 
the whole leaf, if it is tender and soft. Sometimes tile skin of the fruit is also 
nibbled and scratched by the larvae and although such injuries are only stem 
deep, the fruit is invariably exposed to the attack of fungi and scavanger 
beetle and is so most likely to be spoiled due to rotting. The hair coverings of 
tile body of the larvae and those of the larval nioults, pUpal cases, egg 
clusters and anal tufts of female Moth are poisonous and Cause irritation and 
blisters on the hui man skin on contact. 

CONTROL 
Young caterpillars can te killed by applying 10 percent BHC dust to 

the crop. When they ar.e grown up they can be killed with Endrin or 
Parathion 0.04c sprays. 

Cowojclhes ( = Dichocrocis)punctiferalisGuen.
 
(Pyralidae: Lepidoptera)
 

(Castor shoot and capsule borer)
 

This is quite an interesting pest of castor, wherever it is grown. 

DIAG NOSTICS 

Egg: Pink, oval, flat with rough surface, 0.5 mm in diameter. Eggs are laid at 
night sinvly or in batches of two, three or six on inflorescence (in between the 
warts or just below the style on the ovary of the flowers) and developing (half 
mature) capsules, as well as other tender parts of the plant. Nearly 20 eggs 
are laid on a single panicle. Eggs are seldom/rarely laid on unopened male 
flowers anid leaf axil. File incubation period is 6-7 days. 

Larva: A full grown larva measures 20-25 nim in length. Body pale green 
with a pinkish shade dorsally; head and prothoracic shield brown and body 
covered with numerous minute hairs arising on tubercles (wart,). The larvae 
grow full in 12-16, days. There are five larval instars. Throughout its 
development larva remains in concealment under a cover of silk and frass or 
excreta which extends between capsules. 

Pupa: Pupation takes place in cocoons of silk inside the stem or capsule. 
Pupal period is 7-10 days. 
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Adult: Size medium, colour bright orange-yellow; a number of small black 
dots/spots on wings. Total life cycle takes 25-35 days. 

NATURE OF DAMAGE 
The larvae bore into the terminal shoots of young plants and seed 

capsules of older plants. Occasionally the leaves are bored at the junction of 
the petiole with the leaf lamina. In broad leaved varieties even the thick 
midrib or vein of the leaf is attacked. In case of shoots, frass comes out from 
the holes of entry. 

But when capsules are attacked, they are webbed together and galleries 
of silk and frass are made over them. Sometimes even the opening of the 
capsule is closed with a silken web. It is stated in the literature that at some 
places larvae overwinter within the hollowed out seeds. The faccal matter of 
the boring caterpillar emerging out of the bore holes presents a conspicuouas 
indication of infestation. 

HOST PLANTS 
Besides castor, its larvae have been recorded infesting the several crops 

in India viz; (i) various parts of millets (ii) boring into green boils of cotton 
(iii) boring into orange fruits in plains (iv) boring the young fruits of guava, 
which dry up and fall without ripening (v) flowers and tender shoots of 
mango (vi) boring into fruits of pomegranate, peaches, cocoa, (vii) infesting 
nursery plants and young green pods of cardamom (viii) boring the aerial 
stem of ginger and killing it (ix) boring the aerial stem Of turmeric and killing 
the central shoot which appears as a "dead heart" (x) sporadic pest of 
sorghum ears, and sunflower as well. 

CONTROL METHODS 
'. 	 Collecting and destroying the infested shoots and caps-iles. 
2. 	 Spraying with Quinalphos or Dimethoate. 
3. 	 Spraying of Malathion 0.1%, Carbaryl 0.1% at 21 days intervals from 

the time of formation of inflorescence minimizes damage. 

Achaea janata (Li nn.) (Noctuidae: Lepidoptera) 
(Castor semilooper) 

It is a specific pest of castor. Adult greyish brown, with wavy lines on 
the forewings and black and white blotches on the hing wings. Eggs are laid 
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singly on leaves and tender shoots. Hatching takes place within 4 days. The 
larvae feed on leaves voraciously causing considerable damage. The larvae 
are full grown in 15 days, possess smooth body, grey brown colour and pale
white stripes. They pupate in soil or leaf fold for 8-9 days and hibernate 
(Nov-Dec.) or aestivate in this stage. There are 5-6 generations in a year. The 
adults usually come out in June and have a pre-oviposition period of 1-3 
weeks. 

A female may lay upto 100-600 eggs at different places. The peak 
activity is July-August and the maximum damage is done by the second and 
third instar larvae. The caterpillars besides castor also attack leaves of cacao, 
pomegranate, ber trees, and leaves plus flowers of rose. The moth also 
pierces guava, grape wine, orange fruits and feeds on the juice. 

Control: 	 Mechanical collection and destruction of caterpillars and treatment 
with 5 percent BHC dust. 

Empoascaflavescens Fab. (Cicadellidae: Hemiptera) 
(Castor leaf hopper) 

Adults small, yellowish green. Female lays eggs singly in veins and 
midribs of leaves, and in young stems. Incubation period is 1-2 weeks. There 
are five nymphal instars. Nymphal period is 20-21 days. Peak period is from 
July to August. The adults may live for !' 2 days. Both the adults and nymphs 
such the sap of the castor plant. 

Xyleborusformicatus Eichh. (Scolytidae: Coleoptera) 
(Bark or Engraver beetle) 

It is a minute beetle measuring 3-4 mm in length. The female makes 
tunnels within the sap wood of the stems, which interfere with sap flow. 
The infested branches may break off at the slightest pressure. 
Weakened branches are liable to attack by wood-rotting fungus. 
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Chapter 6 

INSECT PESTS OF FIBRE CROPS
 
leshamul Huque* 

I. Insect-pests of cotton crop 
Cotton is attacked by 1326 species of insect pests, of which 145 species 

of phytophagous insects of sucking and chewing habits have been recorded in 
Pakistan (Appendix). Among them more than a dozen insect pests keep their 
pressure on the crop and cause severe damage during its growing season. The 
major insect pests are listed below: 

A) Insects attacking roots and seedlings 
1. Surface Grass hopper (Chrotogonus trachypterus) Blanchard. 
2. Black headed cricket (G/ilhs bimaculatusDeg.) 
3. Termites (Micotenns obesi Hol.) 

B) Insects attacking leaves
 
a) Swcking Pets
 
4. White fly (Bemisia tabaci) 
5. Jassid (AIn rasca dtevastans Dist.) 
6. Thrips (Thrips tahaci Linn.) 
7. Aphids (Apllt go.as.vp Glov.) 
8. Red cotton bug/cotton stainer, (Dysdercuscingulatus Fb.) 
9. Mite (Tetranyvchs.s cinnabarinus Boise.)
 
b) Biting and chewing
 
10. Cotton grey weevil (Myllocerus maculosus Desb.) 
11. Cotton leaf roller (Sylepta derogata Fb.) 
12. Army worm (SpodopteralituraHb.) 

c) Inctv attackiu flower., btu(L andholls (Boll worms) 

13. Pink bollworm (Pectinophoragossypiella Saund.) 
14. American bollworm (HeliothisannigeraHub.) 
15. Spotted bollworm (EariasinsulanaBoise./E. vittella Stoll.) 

Vice-Prewdent, Pakistan("entral Cotton Comrllle 

http:go.as.vp
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In view of the significance of these pests for cotton crop, a brief account 
of their distribution, occurrence, host plants, life history and 
nature of damage is dealt with. 

INSECTS A'ITACKING ROOTS AND SEEDLINGS 

Chrotogonustracliypterus Blanchard (Acrididae: Orthoptera) 

(Surface grasshopper, Tiddi) 

I)IAGNOS'I'ICS 
Egg: Eggs are elongate - oval in shape 
Nymph: Nymphs look like parents but are wingless and relatively smaller than adults 
Adult: Dusky stout, stuml)y and flattened. The legmina wings are rudimentary. 
Dorsurn of the body is rough. 

LIFE HISTORY 

A female usually lays 60 eggs in 3-4 clusters, by making holes in the soil. Eggs 
laid luI ing winter remain in embryonic diapause for 3-5 months. Nyrnphs complete 
thei development in 8-10 weeks and become adults. Eggs laid during summer, 
hatch out in a.thout 11-26 days and nymphs take 30-186 days for becoming adults. 

NATURE OF DAMAGE 
Both adults and nymphs damage tne seedlings of cotton and their attack con

tinues till the cotton crop attains considerable height. As the surface grasshoppers 
prefer low vegetation, therefore, the ciop in advanced stages escapes from their 
attack. 

SEASONAL ACTIVITIES 

Egg laying occurs twice a year; first oviposition during October-November and 
second during June-August. Population starts building up first in January-February 
and then in June-July. Eggs laid in October-November remain in embryonic 
diapause till April-May. Adults of this generation oviposit in June-August and 
nymphs which emerge in 23 days become adults in October-November. 

Adults of grasshoppers migrate to cotton fields from nearby vegetations in 
April. Maximum damage has been noticed from May to August. 

DISTRI IIUTION 
Surface grasshoppers are found throughout the plains of Pakistan. Usually they 

are considered as minor pests but in some particular years they have caused 
considerable damage to cotton crop in Punjab. 
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HOST PLANTS 

Grasshoppers are polyphagous in nature and attack a number of cultivated 
plants including cotton, maiLe, vegetables, pulses, sorghum, gram, sanhemp, 
groundnut, castor, indigo, tobacco, millet, wheat, niger seed, etc. They also feed on 

a number of wee(Is. 

CONTIROL ME-III)S 

Cultural: 1. To check the movement of pests from one field to another barriers 
(ditches filled Nith water) may be made around cotton hield. 

2. Insects may be collected with hand nets and dcstioyed. 

3. 11 igher seed Iates should be used and thinning should also be delayed. 

Biological: It is preyed upon by over three dozen ditiferent speciecs of birds, among 

which (Ariuo(tothcresirLstls-irslti.s) commonly known as 'Myna' is the most important 
one. 

Eggs of grasshoppers are also destroyed by the larvae of some unidentified 
blister beetles. 

Chemical: In case of severe attack, dusting with BI IC or DDT may be done. 

Go,tlus bi aculatus Deg. (Gryllidae: Orthoptera) 

(Blackheaded cricket, Jheengar) 

DIAGNOS'TICS 

Egg: Freshly laid eggs arc yellow in colour which later on turn creamy white and 

become greyish bekfre hatching. They are cylindrical in shape and about 1/12 inch in 

length. 

Nymph: Nym phs are brown in colour with dark patches on head and thorax. 

Adult: They are black coloured with brown patches on head and thorax. Head is 

narrower than pronotum. Fore wings are black with yellow spots while hind wings are 

transparent. Pronturm with dark brown or black patches. Measure 27 mm in length. 

LIFE HISTORY 

Black heaced crickets are nocturnal in habit. During day time they hide in 

cracks and crevices of soil and under decaying matter. Feeding, mating and egg

laying takes place from late afternoon until the next day late morning. 

Females lay 4(X)-5(X) eggs, 1/4 -- 1-1/2 inch below the soil surface or underneath 

straw on threshing floor. Eggs hatch in 9-20 days during March-,April and Scptem

ber-October, whereas during May-August it takes 6-10 days. Nymphal period is 

completed in 33 days during May-June and 128 days during Septenber-March. 

The adults and nymphs pass winter by hibernating in cracks and crevices of soil, 

under decaying leaves and other vegetative matter, etc. 
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NA'I'tRI OF i)ANIA(; 1,: 

Both nymphs and adults of crickets, are voracious feeders of sccds and seedlings 
of cotton. Ttsy dctroy the s-ed kcrnal and the seed does not germinate. They 
cause heavy lossCs to cotton seedlings by cultting them off slightly above the glound 
or just below h, pical bud They OlISO Cat up y, mng leaves of growing plants and 
nibble on the bark of their stoms whinh leads to the dCe lh of plants. In case of 
severe infestation, replanting of cotton becomes necessary. In Dcia Ghazi Khan 
district upto 70 percent cotton crop losses are attributed to this pest. 

SEASONAL ACTIVITIES 

During x, intcf (mid-Novcebci - mid-Januav), both the adults and advanced 
stage riymphs hibernate At the end of February and beginning of March, over
wintering lirnis become active and oviposition starts Breeding continues till 
October and there are four generations in a year. 

Seasonal activities of crickets may be divided into four phases: 

i) Mid-November to mid-January: insect Iem ans inactive in overwintering 
forms. 

ii) Mid-,January to mid-Ai)ril: may be tel mcd as tile "Pie-outbreak period", when 
oviposition starts and siall nuiher of nymphs appear. 

iii) Mid-April to mid-july: is the "Outbreak pIICliod" during which pest is in the 
nymphal and adult stages and causes maximum infestation to the cotton crop. 

iv) The "Post -outhleak pcriod" starts from mid-July to mid-November after 
which tie activity is much decreased. 

CLIMATIC RIELIATIONSIIP 

Attack of crickets is severe in arid climatic conditions. 

1)I STRI BUTI ON 

In Pakistan crickets are found in all cotton growing tracts having arid and 
semi-arid condition. Nangpal (1948) reported the existence of crickets in Dadu, 
Larkana, Sukkur and Jacobabad districts of Sindh. Recently, they have also been 
recorded in Muzal'ar Garb and Dera Ghazi Khan districts of Punjab and Khirthar 
and Johi tracis of Sindh. 

IIOST PLANTS 

Crickets are polyphagous pests. Besides cotton, they are found on berseem, 
tobacco, maize, wheat, mustard and gourd. They also destroy seeds and stems of 
harvested "Taramira" and "Sweet turnip" during April. 

CONTROL METHODS 

Cultural: In cricket affected areas high seed rate (10-12 kg/acre in Punjab and 12-15 
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kg/acre in Sindh) should be used. The crop should preferably be sown on ridges and
 
thinning should be delayed.
 

Biological: A number of unidentified birds Feed upon these insects.
 

Chemical: Population of crickets should be contioiled at the initial stages, otherwise
 
it spreads in the epidemic lorm, making it dillicult to control. Theicloic, spraying
 
should either be done in the prc-outbreak period at the end ol February to mid-

March, just bel'Oie the hatching starts or in tile Outbreak pe tiod (inid-Apiil 

mid-July) on all held bunds atier inigation, al 1t-15 days interval. Baiting in the
 
breeding places should be done in the evenings or at night especially tiomn November
 
to Janual,', to control the hibernating plopulation. Bait may be piepared by mixing 50
 
kg otfrice husk with 250 ml of Dicl'trin 20)1-iC and 2(1 litre wieti. Seeds should also be
 
treated with 1% solution of Dieldrin, Just befloi sowing.
 

Microt.'rnes obesi I lol. (Termitidae: Isiiptera) 
(Termite, Deemak) 

)IAGNOS'TICS 

Adults are pinkish white in colour. They live in the form of colony. Only the 

reproductive ,irms (known as king and queen) possess wings, whereas others 
(known as vAorkers and soldiers) are wingless. 

LIE I"ST()RY 

NMIales oi king termites remain with the female or queen throughout life. Queen 
is the mother () the entire colony. She deposits eggs in the royal chamber of 
colony. In summer, alter one week of incubation hatching takes place and nymphs 

appear which develop into adults. Adults distinguish into several groups, such as 
Norkers, soldiers, kings and queens. Workers and soldiers reach maturity in about 

six months while king and queen which are reproductive forms, takes 1-2 years for 
maturation. 

NA'IIRE OF DAMAGE 

Termites attack the seedling of cotton. They damage the underground parts of 

the plant and roots resulting in plants death. When pulled, such plants easily come 

out with their broken underground stem. After completion of root feeding they 

start attacking stem of the plant. 

SYMPTOMS 

Leaves of the attacked plant get rolled and start dropping. Then wilting and 

drying of the attacked plant occurs. 
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CLIMATIC RELATIONSHIP
 

Attack of termites 
 is closely related with dry climatic conditions, particularly 
from April to July 

1)1 S''RIBUIT! ON 
The termites arc commonly found in Punjab, Sindh and NWFP. However, their

atlack on cotton crop is comparatively more in Multan, Bahawalpur, Rahim Yar 
Khan districts of the Punjab, and Sukkar and Nawabshah districts in Sindh par
ticularly during hot and dry season. 

lI(O ST PLANTS 
Bcsdcs co iton, termites teed on a number of vegctable products, wood, paper,

fungi and lIrcid animal materials. 

CONTROL NI 1-1)5DS 
Cultural: fIolhll Ing incasutires imay be undertaken for cultural control of termites. 

1. Seed,, Should bc soaked in water for 6-8 hours before sowing. 
2. High sCCd tC should be usel in termite affected areas. 
3. Flooding of cotllon field is helpful in reducing termite- infe'station. 
4. Thinning should be delayed. 

Chemical: In hot spot ar cas, l)icldrin (w 2-1/ 2 lit/acre should be applied with rouni 
as a soaking dose, before planting. 

INSECTS A'TTACKING LEAVES
 
a) Sucking Pests
 

Bemisia tabaci Genn. (Aleyrodidae: Ilemiptera) 
(White fly, Safead rnakhi) 

DIAGNOSTICS
 
Egg: Eggs are sub-clliptical and stalked. Freshly laid eggs 
are light yellow in colour
which later become dark brown. These are stuck on the lower side of leaves. 
Nymph: ht tn."tar nymphrA These are wingless, flattened, oval in outline and light
yellow in colour with functional legs and 16 pairs of bristles on the margin of the
body, usually called crawlers. The crawlers have beaks which they inscit into the 
cotton lcavCs and begin sucking the sap. They adhere to the lower suiface of leaves,
and do nc)t move, rather grow in size while sucking the plant sap in the same spot.
lind & llh'd in.star nnp/hs.. They are immobile, depressed and pale greenish yellow
coloured with oval shaped body. After moulting they loose their legs and feed 
greedily. 
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I t'h in.wrny'nh~"'The nynph ceases feceding. 
Piipa: It is dark yellow in colour, sub-elliptical in shape with varying number of 
spiles on the back. The reddish colourcd eyes of the forming adult become visible 
through the transparent skin as two orange coloured spots. Puparia is on the under 
surface of leaves 

Adult: They are yellow colourCd, measuring about 1.5 in in length having two pairs 
of hkilhic is covered with white powder/white waxywings. Body ycllox, ish and fine 

boon. Ilind lcgs are ielativcly longer, than pre- and mcso-lcgs.
 

1,1FE ISTORY
 

About 12 overcilpping broods are produced in a year. 'T'lcrctorc,all stages of the 
pest are met tihl oughori t the year. f'enalc lays eggs on the lower sur face of mostly 
lo,,cr and iiii('lie leaves. A lemaliC ax' lay up1) 110 eggs. The suitable tempera
tuIc 0o\ lplmit tl ranges fiom 13-17 "'. Egg stage lasts 3I days depeCdlding upon 
the scaso n Flon Apr i to Septeiber, hatching perirod is 1-5 days. Nymphs, shortly 
alter hatching, Ih\ the i selves on the underside oIfleaves and fIo.1ri1. h1by sucking 
the Ical sap Nympha lstagc ',net inies from 8 to 14 day's from A:,riI to September 
in ihe cottoll season and prolongs iIon 17 to 7 dciys in itcr. Pupal takes 2-8 days 
to IbCIe adtlt Apr i1 to SCptCnlbcr is thC most active tci iod 1or the pest during 
v hlcll lilccyclc Is corlplled in 11-21 das Pcak period ol Iultipca ion is June to 
,'\ngust both ill the Plljab and Sindh 

NA''IURE 1" i)AMAGE 

Both the n.'r ll)hs aMR] adults teed on the leaves of the plant and produce two 
txpc's f clitccts: (i)lower tile vita lit' of' tle plIanits by sucking tile sap and (ii) affect 
tle plot' nlhtic actlVity of Ca.vCs duIe to devCloplnciit of a sooty ii on tilemould 
honcv-dcw, exlclCted byh li est on leaves. Severe pl'estation at tile boll setting 
pCioLl causes con',idcrablc shedding of leaves aid fruiting parts which together 
%Ith bad opcinig of bolls results in loss of' yield. In the field the diagnostic is the 
presence ol clhlorotIIcspots on the leaves which later coalesce to form irregular
vello, int, of leaf tissue 'his c\tends f'rom veins to the outer edges of the eaves.
These leaves later on dry up and are shed. It'tile plant is shaken, a cloud of tiny 
moth like insects fluttcr but rapidly resettle. 

CLINIA'IC RELATI0 NSI lIP 
Dry season with high tempe,.ture and scanty rainfall for the multiplication of 

white ly Isa f'avourable milieu. Adults prefer temperature above 33'C for oviposi
tion. Lowest inf'estation is fkound in the areas having temperate climate and high 
rainfall. 

SEASONAL ACTIVITIES ANI) SEQUENCE OF INCIDENCE 
At the crid of' cotton season the adults migrate to other alternate host plants like 

mustard, cauliflower, potato, etc. During winter, immature stages develop slowly. 
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The adults emerge in the month of January, multiply on weeds like lehli, from 
where they migrate to vegetables, such as cucurbits, hhindi, hollyhock and ratoon 
cotton. Till the end of March population is build up on these plants. Again in April 
-- May it migrates to cotton. Maximum infestation is round in the months of July 
and August. 

I)1STRIBUTI ON 
It is widely distributed in the cotton growing areas of the Punjah particularly in 

the districts of Faisalabad, Jhang, Sargodha, Multan, Sahiwal, Rahim Yar Khan and 
Bahawalptr. Its population in Sindh is comparatively lo . In some years it has 
caused severe damage to cotton crop, especially in Khaipur, Sukkur and Nawab
shah districts. It has been recorded even at the height of 4,900 feet. 

IIOSTI'11PAN''S
 

It is a polyphagous insect, infesting mote than 50 plants of both wild and 
cultiva ted crops. The Most favoured ones are "tori", lady's finger, cauliflower, 
mclon, potato, peas, "alsi", "senji", "maina", "raya", tom ato, reddish, brinjal, 
tobacco, cucuml)cr, gouids, "sarsoon", water melon, chillies, "lehli", "dhaiik", 
"sonchal", hollyhock, etc. 

CONTROL NIETIIOI)S 

Following cultural, biological and chemical control measures have proved effec
tive for the control of white fly. 
Cultural: 1.Avoiding cultivatiei, o ,;Nein ate hosts near the cotton fields. 

2. 	 Avoiding application of excessive imount of nitrogenous fertilizers in the 
cotton crop. 

3. 	 Avoiding ovcr-it rigation of cotton field. 
4. 	 In case of severe infestation proper manuring of the cotton crop is also 

suggested for rapid recovery of plants. 
Biological: Nymphs of the whitefly are parasitised to the extent of 23.6% by an
 
unidentified chalcid during the month of September, when parasitism is at its peak.
 
Among predators, grubs of Chrsopa sp., and a bectle (Bnimus sp.) also feed on the
 
adults and pupae of the whitefly.
 
Chemical: Both granular and EC formulations are effective against whitefly.
 
Gianules are applied with first irrigation, if it is delayed then only foliar application
 
should be given when the population has reached the economic threshold level.
 

Amrasca devastans Dist. (Cicadellidae/Jassidae: Ilemiptera) 
(Jassid, Sabaz tela) 

I)IAGNOSTICS 
Egg: Eggs are translucent, elongated and yellowish white in colour. Anterior end is 
slightly hooked while broadly pointed towards the other end. 
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Nymph: lt instar .?n'ph: Newly hatched Ist instar nymphs are wingless and 
transparcnt, which later attain greenish yellow colour with conspicuous oval reddish 
browkn eyes. Six dorsal spines are present on head along the anterior margin. 
Thoriacic segments are distinct. Abl nen is nine segmented. Measure 0.6 mm in 
length. 
llml iii./lar N'wnl They VIII supCIFcially w\lite eyes but dark reddish wrt under
iClIth Rudimentary wing paids appear. Two single rows of spines are hound on hind 

tlbhiae. Are 1.03 mn Ion g. 
llid inwar ivmph: -1hCse are yel owish grecn in colour, wing pads are prominent, a 

small spine is prCent on tip ol ,,'wings, males aC 1.23 mlm and females 1.33 mm in 
length 

1 'th it Win nii)h I lead and thorax arc OIgcenish yellow ,hereas abdomien is bluish 
LiecCII inI ctlour lCad bcars greyish purple cx,,s. Wing pads grow progressively. 
Length (o1 iilc 1 50 nini and feniale I (0) im. 

Sin toiis ',ti' Pip/i Body greenish velk,)w lth bluisht abdomcn and legs. Minute spines 
arc ()nInd it the anterior narein of the head. Wing pac grow lurthCr and spines get 

IducCd. MIlCs arc 2.N 11111long ar1d ItCeiNales 2.28 nlmm. 

Adult: Adulls ae very a. us', %ingld rind timangutilr in shape. Greenish yellow 
COlour in sum ruer chanIcs t) icddish in wkintcr. A black spot is present on the tip of 
each forewing. Ve Ie\ ()I head shosk, tsso black spots,. Arc 3 in 11ilong. 

I F I' IIIS''()RY 

JitaSiC] biccds throughout the year, e\c ept fro tlie last week of'.anuary to late 
NMarch l'lcveniC cncration, have been recorded in a year. A frcn aic may lay 25-30 
eggs preferably on ilture leaves. Eggs ted singly in the prominent veins,a arc insc 
at the underslide of leaves. litching t.:kcs place after 3-4 days in summer. In winter 
this peric)d estends toi it) davs. Nym phs after passing through live stages become 
adults ii 0-21 days alter cniercncc. They are found on the undersides of leaves in 
the day time but during night liev may be flund on upper surface as well. The pest 
is siiOu, oll snoot h leave varieties but does not daiiage varieties with hairy 
leaves, as the lemalcs can't lay eggs ol latter kind of vai ictics. 

NATURE{ OF D)AMAGE'. 

Jasiids preler American and ,mooth leave cotton varieties for their Aood. 
Nymphs as well as, adults ca use injury to their host but nymphs are more damaging. 
Tlhy caisC severe damage knin as "hopper bur, ". They stick the sap from 
underside of leavcs and at the same time, inject saliva inside the plant tissue which 
is phytotoxic. This activity leads to un-even growth and the leal becomes crinckled, 
and finally shedding of yiun g suares, bolls and leaves takes place. The new as well 
as old (mature) leaves are less susceptible to this insect than the middle aged 
leaves. 
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SYM PTO M S 
In the early stage of attack, edges of the leaves become pale green to yellow 

green. On resistant varieties, after wilting of leaves, apex and peripheral region 
become dry and turn brown and necrotic. Onl susceptible varieties, leaIves curl up 
and necrotic patches brown in colour appear on the leaves. The leaves -,ccome 
cup-shaped in both cases and assunC brick-red coloui Yellow green sti ip)Cs appear 
along the periphery and edges of leaves and the leaves ire shed prematurely. 

CLIMATIC'RELATI()NSHIP 

Htighly hui id conditiops have been found Iavourablc for the in itt Iplication of 
jassid population. 

SEASONAL A/TIVI'I'IES ANI) SEQUENCE OF INCIEN(?' 
While h wcr popuilations of jassid have been found f1om February to April on 

brinjal. potato and hol lyhock , the most active period of the insect is f'rom June to 
August, whe ii It occIrs on Cotton ciOp The population on cotton is ICdu "cd rapidly 
from Septe'nher to Novem bet and in Ja nuary on alternate host plant, lady's finger, 
from x,hcrc it migrates on to pota to, brinjal and hollyhock. First generation breeds 
in April on hillylock and brini.i . Naxminurn damage to cotton plants takes place 
during July - Auu!t. 

DISTRIIJBUTION 

Jassids are widely distributed throughout the cotton growing areas of Sindh and 
Punjab. 

11OST PLANTS 

Lady'., finger is the most favoured host plant ofjassids, ftom where it moves to 
cotton crop. Other important host plants among cultivated ones are potato, brinjal, 
french bean and cIcurbits. Among uncultivated plants hollyhock "ban kapas" and 
"kangi" are impoi tant. 

CONTROL MEOIII()S 
Cuitural: . In oi dcr to escape from jassids attack, cotton crop should be sown 

ea lie, and excessive use of fertilizers should be avoided. 

2. 	 Clean cultivation and removal of wceds are found to be very effective in 
reducing the Jassids, infestation. 

3. 	 Cultivation of cotton varieties with hairy leaves also help in reducing the extent 
of d:iage. 

Biological: Feeding on these insects by spiders (e.g. Diclyli albida) and ants (e.g., 
Camponolus) have been observed. 

Chemical: Recommended insecticides, both granular and ECs., may help in arrest
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ing the jassid population. Ilowever, insecticides should be applied only if the number 
of jassids has reached to the level of 1-2 jassids per leaf. 

Thrips tabaci Linn. (Thripidae: Thysanoptera) 
(Thrips) 

DIAGNOSTICS 

Egg: Minute, kidney shaped, and are laid singly on the under side of tcnder leaves. 
Nymph: Full-grown nymphs are similar to adults, but are paler in coloui and 
wingless. They pass through four stages (3 instars and one pupal) to lecome an adult. 
Pupa: This quiescent stage is passcd in the soil. Wing pads are fully developed in this 
stage. 

Adult: Adult thrips are minute, active, yello\ish insects with slenider bodics, pointed 
at both ends and nicasuring about I min in length. Males are rare and wingless while 
fcmales have four long and narrow wings each with marginal fringe of hairs. Veins of 
wings are either absent or even i'present are only few in numhcr. T*cdiagnostics is 
''small, slender insects of varying colour Iiom yellow to brown with fringed wings". 

LIFE IIISTORY 
AbOUt 5-S generations ol thrips are found in a year. Females lay eggs on the 

lower sidc of)ltender leaves and stems. HIatching takes place after 5-10 days. 
Nymphs pass through fomur stages in 3 6 days to become adults. After passing 3 
instars, the lull-grown, 3rd instar nym phs descend to the ground fr pupation and 
after passing a quiescent pupal stage they become adults. From nymphs to adult 
stage it takes 5-10 days and the whole life cycle is completed in 3-4 weeks under 
optimum conditions. The cotton crop is attacked from July to October and t.he 
insect is found in higher numbers during July-August on the crop. 

NATURE OF I)AMA(;E 

It is not a serious pest of cotton in the Punjab (except hot and dry areas) but in 
areas of Sindh it has an important status. Usually cotton seedlings are attacked by 
both adults aind nymphs. They injure the cotyledonous leaves and terminal buds of 
seedling, by sucking and exuding sap from these parts by piercing the under-side of 
leaf tissue with their sharp cone like mouth parts. Ultimately they kill the shoots 
and cause withering aad falling of leaves and opening of premature bolls. 

SYMPTOMS 

In the early stages of growth of the cotton plants, thrips attack produces 
malfbrmation symptoms on the seedling. The lower leaves are the ones which are 
severely damaged during attack. The infested leaves become silvery white in the 
beginning, but later on turn dirty white and then crumple. Some have described it 
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is shrivelling of leaves due to scrapping of epidermis and desapping. The silvery 
white Lomplexion of leaves and their cup-shaped appearance are the identification 
marks for thrips infestation. When leaves unfurl after attack on terminal buds, they 
will have ragged cdges. Thrips infested plants show a dark olive colour with 
brownish motlings. 

As a result of thrips attack, the cotton plant cannot manufacture its food, gets a 
severe sc,' back in the initial stages of growth and thus remains stunted followed by 
defoliation and fall of flowers. Severe attack causes death of lower branches and 
premature boll opening. This lowers the cotton production. 

!11ISTRI BUT! 0)N 
Like cther sucking pests, thrips are also widely distributed in all the cotton 

growing districts of Punjab and Sindh, especially in Nawabshah, Hyderabad and 
Sukkur districts. 

IIOST PLANTS 

Thrips are found on a number of vegetables including onion, garlic, tobacco, 
cabbage, cauliflloer, bitter gourd, lady's finger, tori, brinjal, til, groundnut, chillies, 
wheat plant, etc. 

CONTROL METI lOIS
 

Cultural: I. Avoid cultivation of Malvaceac and Solanaccae hosts near cotton fields.
 
2. Remove all weeds from the cotton field. 

Biological: Eggs of thrips are parasitiscd by Thripoctlenus bhi, while Thriphleps 
pzlih.s palasitiscs the nymphs. A mite (Carnspidsp.) also feeds on thrips. 
Ciemical: Normally no control is required. However, in case of' heavy infestation 
granular or other insecticides may be used after ascertaining that the population of 
the insect has reached the economic injury level. 

Aphis gosypii Glov. (Aphididae: Hemiptera) 
(Aphid, Black jassid) 

DIAGNOSTI CS 
Egg: Freshly laid eggs are yellowish or greenish in colour which later on turn to 
black. 

Nymph: Nymphs are brown to green in colour and similar to adult, however, they do 
not possess wings. 
Adult: Wingless adults are yellowish green to greenish yellow in colour. They are 
small, soft bodied insects, measuring about 1.2-1.8 mm in length with two small black 
cornicals, present at the posterior end of the abdomen. Males may or may not be 
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winged. Oviparous females are wingless. In winged forms, fore wings two times the 

body length. Body colour in winged adults is either blackish green or greenish black. 

LI F' I I ISTORY 

Aphids' life history is complex. Two types of life cycle; oviparo.us or viviparous 

found in other parts of the world; but in Pakistan it passes through viviparousare 
cycle only. Oviparous females lay eggs while viviparous femalcs give birth to living 

youngs or nymphs. Females lay eggs singly near the base of dormant buds or 

crackes and crevices of plants. Over-wintered eggs hatch early in the spring. The 

nymphs form colonies and grow by moulting four time,. After 3-20 days, depending 

upon ternperature, they attain maturity. These are wingless forms. When plants 

become over-crowded with aphids, wings are developed and they migrate to start 

tresh colonies on other plants. 

NATURE OF l)ANIAGE 

Both adults and nym phs mOstly wingless/apterous damage the plants by sucking 

sap from the undcr-side of leaves and shoots thereby reducing the plant vitality. 

They alC oftten attended by ants, because they exude copious quantities of honey

dew on the undel-side of leaves and shoots on which sooty mould grows. This 

results in cclduced photosynthetic activities of' leaves. Young cotton plants suffer 

much more from its attack than mature plants. 

SYMIP'OMS 

The development of black fungus on the copious honey-dew secretions on 

leaves, results in blackening and dropping of leaves. Curling and crinkling of 

leaves, deformed & stunted plants and blighted appearance when infestation is 

severe are the common symptoms. 

CLIMATIC RE'LATIONSIIIP 

Aphids develop and multiply rapidly in cool and humid weather with little 

rainfall. 

1)1 STRI BUTI ON 

Aphids are widely distributed throughout the cotton belt of the country. 

HOST PLANTS 

It feeds on cotton and a number of vegetables viz; brinjal, potato, lady's finger, 
water melon, tori, holly-hock and sunhemp also harbour this insect. 

CONTROL METI IO)S
 

Cultural: 1.Destruction of stubbles in order to destroy the over-wintered eggs.
 

2. Destruction of alternate host plants near cotton fields. 

http:oviparo.us
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Biological: Aphids bio-control agents are very active from August to Novcmbcr. 
Aphids are also eaten away by the birds viz., brown*willow warbler (Ph'llo.scopm
uivtiv) and rufons fan tail (Cisticola ci.itiian%). An unidentificd chalcid parasite also 
parasitiscs the nymphs. A number of predators also feed (n nymphs and adults.These predators inchude (i) Cuilomen,., . eL'nzaculaa (Fab.). This beetle cats I1M-200
insects a day (ii) Coccinel",i % ptpum tata (iii) Scvnu1 s,p.(iv) Cihvvpa sp. (v)
Syrlphu. confracter (Wild.), (vi) S derarm (Wild ), (\,i) S. balteatuts (1)c Geer). (viii)
Sptaegophoriaj'ana (i')Iwhiodan (utallarils, (\)lL'ucqi. griwola and (\i) li'u
viohi. sp. Eggs are aso eaten by Le'nCOPi nl1ir7rnts.
 
Chemical: 
 Aphids usually requirc no chemical control measures as lhcy appear at
picking stage in the months of October and November when their natural enemies 
are very active. Ilowcvcr. in the pi ovincc of Sindh, aphids are obse ed in the months 
of May to August. 

In ca:se of',severc inlCstation ieconimendcd insecticides may be used. 

Dysdercuskoenigii (Fb.) (Pyrrhocoridae: llemiptera) 
(Red cotton bug, Stainer) 

DIA(NOS'ICS
 

Egg: Eggs are bright yellow in coiour and round in shape.
 
Nymph: 7 hese 
are similar to adults, red in colour and possess undeveloped wings.
Abdomen has a row of black spots in the middle and a row of white spots on eaich 
side. 
Adni: General appearance and wings red in colour; abdomen with white bands;
wings with black tips and a black dot on each side. About 16 mm long. 

LIFE JIISTORY 
Female lays about 80-1 (A)eggs in a loose, irregular mass on the ground or under

the loose leaves. In warm moist weather, which is favourable for hatching, eggs
hatch in 7 days. Nymph passes through 5 instars in 4-6 weeks. Total developmental
period is about 5-7 weeks. They infest the cotton crop during September -
October. 

NATURE OF DAMAGE 
Both nymphs and adults suck the sap from the cotton ceds and thus bolls

remain stunted and open badly. Seeds are rendered useless for sowing and oil
extraction. The feeding of seeds also facilitates bacterial attack on bolls which help
stain the fibre. In the field its attack can be diagnosed by red stained lint and
rotting bolls. The inner boll wall is with warty growth or water soaked spots, the 
young bolls abort and turn dark brown. 



215
 

CLIMATIC RELATIONSHIP 

High humidity and low temperature during September - October favour the 

attack of cotton stainers. 

1)I STRI BUTiON 

Red cotton buC is a minor pest of cotton in the province of Punjab. 

IOSTI'PLANTS 

It feeds on lady's finger (Hibiscus esculenlus), wheat (Triticuin 1ulgare), millet 

(Penli's't'nglatiwuli), hollyhock (Althea rosea), sunhcmp (Crolahtria juncea), 

Maize (Zea may,), silk cotton tree (Bonibyx nialabaricum) and a number of Mal-

VaCCoS weds.° 

C()NTROL NIETii)S 
near the cottonCultural: Cultivation of' alternate host plants should be avoided 

fields. 

Chemical: Since the pest is not of an economic importance there is a rare need to 

population build up, recommendedapply any pesticide. However, in case of severe 

pesticides may be applied on foliage. 

Tetranychus cinnabarinus(Tetranychidae: Acarina) 

(Mite, Joon) 
DIAGNOS'I'CS 

Egg: Eggs are very small, spherical and about 0.1 mm in diameter. Freshly laid eggs 

are translucent or creamy which become dark brown, later on. 

are orange in colour with 3 pair of legs. After feeding,larva: Newly hatched larvae 

the larvae change their colour from orange to green.
 

Nymph: (Protonymph and Dcutonymph): Nymphs are yellowish to red in colour,
 

small in size with four pails of legs. They have two black spots on the dorsum and
 

resemble adults.
 

Adult: These are very minute organisms usually invisible to the naked eye. They are
 

oval in shape with 4 pairs of legs, reddish yellow in colour. Two black sp( ts are
 

present on the back. Body is spaisely covered with reddish spines.
 

Malcs are relatively shorter (0.3 mm.) than females (0.4-0.5), yellow in colour 
arewith a narrow body. The posterior part of the abdomen is pointed. Females 

reddish brown with two reddish brown marks on each of the two sides of the 

anterior part of the body. 

LIFE HISTORY 

Pre-oviposition period is 24 hours, after which females start laying eggs on the 

under-side of lcaves in the web which they spin themselves. They may lay 100-150 



216
 
eggs singly in 20-30 days at a rate of 2-6 eggs in a day. After 3-5 days of incubation,hatching takes place and unfertilized (parthenogenetic) eggs, produce males whilefertilized eggs produce females. Newly hatched mites pass through one larval andtwo nymphal (protonymphal and deutonym phal) stage.,,. Larval development iscompleted in 2-3 days and they become adult after passing through 2-3 days ofprotonymphal and 2 days of deutonym phal stage. Thus, the life cycle is completed

in 1M-14 days. 
Dry and hot weather is more favourable for their breeding, but usually breedingcontinues throughout the Inyear. favourable seasons, 6-8 generations areproduced, in total tip to 20 generations are produced in a year. 

NATURE OF lAMAIGE
 
Mites spin iadelicate web on 
 the lower surface of leaves because of' which dustaccumulates on the leaf surface, which interferes in the photosynthetic activities ofleaf. All stages of life cycle of mites i.e. egg, larval, nymphal and adult are presentin this web. The adults and young ones suck the sap from the under-side of leave:;through their sucking mouwh parts. Leaves surf'ace become thickly dotted withwhitish feeding punctures. Attacked leaves become reddish, wither and ultimately

shed. Defoliation results under sevec infcstation. 

SYMPTOMS
 
Silky web, spun by the 
mites, with the accumulalion of dust is present on thelower surface of highly infested leaves. Lower surface ofl'eaves become silvery dueto the presence of numCrMUs white marks, which are caused by the feeding punctures. Infested leaves become discoloured and show pale blotches in the earlierstages of infestation. With increase in infestation, either pale blotches turn reddishbrown or this colour develops around the leaf' edges. This is followed by drying,withering and shedding of' leaves. In severe infestation, plants even defoliate and


plants loose their general vigoUr and die off.
 

SEASONAL ACTIVITIES
 
Mites activity becomes slow during winter. During this period they 
 feed onwceds and other alternate host plants, whereas in early summer they becomeactive and move crop whereto cotton they multiply rapidly and produce manygenerations. Maximum infestation is found in September Octoberand when

climatic conditions are most suitable for their attack. 

CLIMATIC RELATIONSI lIP 
Continuously dry, hot weather, and absence of rains during August - September favours the mites infestation and results in rapid multiplication of their population. Fast blowing winds also help in extending the infestation by spreading the 

nymphs to a very large arda. 
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)I STRI BUTION 

Mites are found throughout the cotton belt in hotter and drier regions of the 

world. In Pakistan, it is found in all the cotton growing areas of the Punjab, 
especially in the districts of Multan, Vehari and Sahiwal. In Sindh, infestation of 
mites is comparatively low. 

IOST PLANTS 

In addition to cotton, mites arc found on almost 200 types of plants, including 

many garden and field crops, ornamental plants as well as weeds. 

CONTROL METIIOI)S 

Cultural: For cultural control of mites, destruction of weeds and other alternate 

host plants around the cotton field is necessary. 

Biological: Redistributioi of some local predators like Stetho'is spp (Coccinellidae) 

and Oligota spp. (Staphylinidac) might reduce the infestation of mites. 3esides, 

Ambl)'seiho sp., lady bird beetle, Cluysopa, assassian bug and spiders are also effective 

biological control agents. 

Chemical: Prudent tise of chemicals is necessary to avoid the spread of mites. 

Spraying should be done only when 25% of the leaves become discoloured and there 

are 2-4 mites per leaf. Crop should be treated only with miticides, and fully covered 

with spray. Indiscriminate and continuous use of pesticides should be avoided, 
otherwise biological control agents are killed. 

b) Biting and Chewing Insects 

Myllocerus inaculosus Desb. (Curculionidae: Coleoptera) 
(Cotton grey weevil, Ash weevil) 

DIAGNOSTICS 

Egg: Yellowish in colour and oval in shape.
 

Grub: They are white, cylinderical in shape and without legs, fleshy and soft wrinkled
 

bodies, about 8 mm long.
 

Pupa: Creamy white in colour and 4.3 - 5.7 mm long.
 

in colour with number of dark brown spots/dark lines onAdult: Whitish grey a 
on them. Mouth is like agreenish white clytra. Front wings hard, with black spots 

snout, measuring 8 mm in length. 

LIFE HISTORY 

Female lays about 360 eggs singly in soil. Oviposition may continue for 24 hours. 
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Hatching takes place alter a week. Full-grown grubs take 4-5 weeks and pupate in 
the soil. The adults emerge out after 9-11 days. 

NATURE MF' DAMAGE 
Both grubs and adults dam atge the cotton crop. Grubs attack the crop at an early

stage of growth and dam age the underground part i.e. the roots of' the seedling.
Adults arc more destructive and voraciously feed on the foliage, buds, flowers and
the young bolls of' cotton. Inthe feld diagnostics are: leaf margins are notched,
wilting of plants can be noticed in patches. Plants corne off easily when pulled, as 
roots are eat_11en awaV by grubs. 

SEASO)NA, A('IVITIES
 
The pest over ilniteis as grub in the soil and becomes active in April 
 - May.It

infests the cotton clop during July-September. 

I)1S'i'RIH 1T1ION
 
Cot ton irlcy wCCvil is a 
 minor pest of' cotton. It is distributed throughout the 

province ()f Punjab. 

O10ST PLANTS
 

j1,'lAll t ispolyph agous in nature, but "desi" 
 cotton and "arhar" (Cajanus
indi(s) are the plrelerrcd hosts. It also attacks on lady's finger (AbeL'noschus
ScWuh'ntu ), m a iie (Zea mua. ),sorghum (Sor,'htun idgare),sugarca ne (Sacchanim 

ofJicinaitmn). ponmegraiie (Ptmica ,ranaIum), pear (Pyrus conimunis), apple(J'yruy niallu), peach (Prunju pei'sica), guava (Psiiuni guava), straw berry
(Fragaria (hilocn.sis), mango (Mangir'a indica), deccan hemp (ttibiscus can
nza/litmr ) and "bet" (ZMlsphI juju/ha ). 

C()NTR(OL MEIIOS 
Cultural: Fo avoid spread of' grey weevil alternate host plants should be destroyed.
"Arhar" crop may be used as a trap crop as it is the pref'erred host. It should be sown
 
earlier than cotton and pests collected from it should be destroyed.
 
Chemical: 
 Normally no control is required. 1-lowever, in case of high infestation crop 
can be sprayed with pesticides recommended against this pest. 

Sylepa dero%4ata F. (Py'ralidae: Lepidoptera) 

(Cotton leaf roller) 

I)IA(GNOSTICS
 
Egg: Smooth, oval in shape and pale yellowish green in colour.
 
Larva: 
Newly hatched larva yellowish white; full-grown larva bright green kglisten
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ing) or greenish white with a smooky tinge which becomes pinkish bei)bre pupation. 
I lead dark brown; pro-thoracic shield and thoracic feet black; a diity white dorsal 
patch present on thoracic shield, thoracic feet with a white ring, about 25 rn long 

Pupa: Reddish brown, possesses 8 straight spines with hooked tips at its extremity, 
measures 10-14 mm in length. 

Adult: Yellowish white wing expanse 25.4 innm Wings have brown oi black dots with 

a black bordcr and greyish fhinge. Numerous black or brown wavy lines travcrscd 

through wing imparting to it a greyish appearance. Length 12.7 mam. The diagnostic 

is, "moth with yellow wings having brown wavy markings". 

LI FE II ISTORY 

Mating and egg laying takes place at night. Female lays eggs singly on the 

underside of leaves along thicker veins. A female usually deposits 74-759 eggs in 

1-7 days. Alter 2-11 days l'incubation larvae hatch out and start feeding con

tinuously for 3-5 days. Firstly, the epidermis of lower surface of leaf is attacked by 

them, at trwards each ctCrpillar tiri-, over the corners of the leal towards the 

inid-rib and secures himself in position by means of silken threads. [ hey live and 

feed in this truipet-like rolled up lea'. Pupation takes place in this rolled tip leaf 

on the plant or in debris during the active period. Larval period ranges from 9-18 

days. Adults emerge out flromn pupa in 3-21 days. Duration otf adult stage is 1-7 

days. In sum mcl at favourablc temperature the life cycle is corn pletei in 14-49 

da's, while dini ing winter (fite to low temperature it takes 29-129 days. 

NA' UR E 0 I)AN1AG E 

It is a mnid-se;a.,on pest of cotton and is most prevalent when plants are ap

proaching their maximum size but their foliage is still young and tendei. The young 

larvae feed on the lower side of leaves but they roll up the edges of the leaf towards 

the inid-rib as they become mature. Some times there are 3 rolls in a leaf. Leaves 

are rolled in the form of trumpets fasteneid by silken threads. Marginal portions of 

leaves are eaten away. Attached leaves are shed and in severe infestation even 

plant defoliation results. 

SYMIPTOMS 

Leaves become i oiled up by the larvae of the pest. Big holes are made in the leaf 

by the insects and in case of severe infestation plants are seen entirely denuded of 

leaves. 

SEASONAL ACTIVI'IES AND SEQUENCE OF INCIDENCE 

Usually 6 generations of the pest are found in a year from April to March. 

Full-grown larvae of the last generation (October - March) undergo hibernation 

in the moist soil under green leaves to pass winter. This last generation is only 

found in the forest due to severe cold. These hibernating larvac pupate and 
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become active for breeding at the end of March. They start breeding in the forest
and build up a high popula tion and spread into the ncighbouring cot ton fields when
the monsoon sets in. They produce maximum infestation on cotton from July to 
August. 

CLINIATIC RELATIONSHIP 
Cloudy weather conditions and the amount of' rainfall affects very much its 

multiplication. Severe infestation is produced just after rains. 

!)1 STRI BUTI ON 
It is an importa nt sporadic pest which is widely distributed in Asia and Africa.

It causes heavy losses to cot ton near forest plantaltions. In PunJa b it is found in 
Chichawatini (district Sahiwal), Changam anga (district Lahore), Khanewal (dis
trict Multan) and Duffer plantation in tehsil Phalii (district Gujrilt). 

IIOST IILANTS
 
American cotton is the preferred host of leaf roller. It is alIso found 
on lady's

linger (,/klhlo~cta. c.scumentus), hollyhock (Alhea rosea), peali booti (Albuilon
nuicum ), "sonchal" (Ala/ia pa iflor,), kuchri (Aa/i ricu.sfidau, ban'am nn),

ochra (U, ena lobata), chorchon.s sp., Sida sp., and cholai (/Inaranltus.pinosus).
 

CONTROL NIETIIOI)S
 
Cultural: Following ieasures rnay help in checking the spread ol leaf rollers.
 

1. Destruction of alternate hosts. 
2. DestrutLHt (1n of at tacked rolled leaves from the plant and also from1 the ground.
3. Ploughing and wkatering of the infested fields with a furrow turning plough to 

bury the hiber nating caterpillars. 
Biologicall: For biological control of leafloller eleven species of prim ary and seven
of secondary parasites have been recorded from Pakistan. The primai ies seem to be
ineffective most probably because of hypcrparasitism. Some 33 species of parasites 
are also known from other parts of tihe world (Africa, India, Sri Lanka, Burma,
Korea, Malaysia, China, Fiji and the Philippines). Some of the African species, e.g.
ilpantles vagLU Walkn. (BraconidaC),/A. dilwi-otpidi.s Lyle and Elaants .,htsy'pae Ferr 
(Elasnidae), Emytoma .y/eptae Fei r (Eurytomidae) and Siunmia auratlocaudaCurr 
(Tachinidae) appear to le suitable species for trial in Pakistan. Besides Braconids of
Asiatic origin such Is Al)anic',les d(er(qalae Watan from China and Korea, A. opacus
Ashiead froml China, A. stantoni Ashmead from Malaysia, and Benaina Iustsoli 
Mixon frori Sri Lanka could also le considered for introduction. 
Chemical: Chemical control of leaf rollers is difficult at advanced stages mainly
because the caterpillars roll-up the leaves and hide inside the leaves. However, at
initial stages dusting with DDT 12% or Sevin 10% or any other suitable/recorn
mended pesticide may be done to check the spread of this pest. 
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Spodoptera litura (Noctuidae: Lepidoptera) 

(Army worm, ILUShkari sundi) 

1)IAGNOSTICS 
Egg: Greenish v,hcn freshly laid, later on turn black: rounded, flattened, and covered 
with frosty material. 
La.arva: Newly hatched larvae are pale green with a large black head; later on they 
become brownish green, grey or black with light colourcd stripe,. The skin i,, sniooth. 
They have a cylinm ical bodywh tapers towairds the head. Two datk colourCd spots,lich 
are prescnt Oil the ,interior as well as )()Ste-ri sides. arxae arc grci ions in the 
car lV stageS. FIull-grOs,,n lt,,ae are about 1(-35 mi long with white longitudinal 
stripe, n both sidC.. Iloncy comb like spots arc lound on thC head 
Pupa: Blow,n in colour with atIa lk)CId tail and blunt head meaning about IS 20 m 
Ill length. 

Adult: Blown Colo1.ui d \ ings itl body covered with hais, a rid nimcrou'. black 
,1)0ts. [or e \, nJ ,a k ti own with a network of pale line,, ( =,avv Miite niarking,), 

hind i ' light in coloar and their edCs, tinged with brown coloul (blown patch 
,tlang the marnm) 

111' E IISTORRY 
FCrnale lay" 2-3 illasses )I eggs on the urideIside of leaves Each mass contairns 

250-27( eggs. They hatch in 2-4 days arnd the young larvae, soon alter hatching, 
gregariou.sly Iced on the cottoi. leaves. Third in,,tar larval stage starts dispersing. 
Larvae are nocturnal in habit ad during day timc they hide themselves under soil 
clods and leavCs. They aic lull-grown in 11-20 days and then pupteiln the soil by 
burrowing a short distance into the ,oil or crcep beneath stones. Pupation occurs 
duriring night. Pupal stage is Cmpleted in 7-8 days. The whole life cycle is com
pleted in 24-15 days. 

NATIUR': OF I)AMAGE 

Larvae fcd on the leaves of the plants with amazing voracity and completely 
defoliate the plants. Ilence, the immature bolls do not ripe properly and produce 
iniature and weak lint. 

SYMPIOMS 
Due to heavy dctoliation the infested fields give a look of standing sticks. When 

the larvae of this insect attack tobacco, leaves are reduced to papery structures 
initially whicli later become reddish brown patches; later on the leaves get riddled 
with large it regular holes. 

SEASONAL ACTIVITIES 

Armyworir may attack the cotton crop at any stage. During severe winter 

http:Colo1.ui
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season, the pest hiberr tes in the cotton debris, grasses and weeds ahlg the water 
channels. However, bersccm is the most suitable habitat. In mild winter they do 
not hibernate and the emergence of moth is continued. They pass the pring season 
on Maize crop from where they move to cotton and cause maximum infestation 
during August. 

CLIMATICIRE'LATIONSIIIP 

The mild temperature and high humidity helps in the distribution an ! multi
plication of arniy\orms. 

1)1 S'RI 1iITI 0 N 

Arrilysorni is distilhU!tCd thr,)ughout the world. In Pakistan, it is found on 
cotton and other host plints in both the cotton growing provinces of Punj:ab and 
Sindh. Its att,tck is, ho\%over, more pronounced in Sa hiwal, MIiltan and Vchari 
dis iicts ill Pi nj ab. It ha, alIso heen noticed that this pest spreads more in aieas 
where indisci iminatc lsc o pc<,ticidces has continued for sometime. 

I lOST iI,'\LN I'S 

Besides cotton, this insect is aiso found on tobacco, cabbage, caulillov, er, maize, 
rice and wheat clops. 

CONTIROLIMIE'lTI11)S 

Cuiltiral: The io,,t ef'lective method is the hand picking of egg-rnasses and their 
destricinu. The ho.st wcd plants must be desroyed and field should be ploughed 
with lurrov turning p Migh after harvesting the cotton crop. This helps in destroying 
the surViviDg lar\vaC alld pupae In the debris by exposing them to the predators. 

iliolfogcal: /l/)t1 sp. the parasite the populationle'.\ is inajor which controls of 
army\,orms. A nuimber of hid piedaltors also play an impoitant role ;n reducing the 

spread of this pest. -1urther, Thuricide (Bacillt.o thringiet.sis) is extremely effective 
bio-contlo! agilt against this pest. 

Chemical: Since it is very difficult to control full-giown larvae, spraying should be 
done when pest is in the first and second larval instars. Further, the crop should be 
sprayed thoroughly otherwise the infostation will increase rapidly. 

c) Insects attacking Flowers, Buds and Bolls 

Pctitolhora (lia)defta) gosA'Jyiella Saund. 
(Gelechiidae: Lepidoptera) 

(Pink bollworm, Gulabi sundi) 

DIAGNOSTICS 

Egg: Oval with wrinkled surface. Newly laid eggs are pearly white in colour which 
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later turn to brown on the third day and before hatching become deep brown in 
colour; approximately 0.5 mm long. 
Larva: Four instars of the pink bollworm larvae are found. 
1st instarlana: Ncwly hatched larvae are glossy white with a prominent dark brown 
head and keep the same colour even when fully-grown. Prothoracic shield is greyish.
IInd instarlan'a: Body colour changes to creamy white with dark brown to chestnut 
brown hcad and distinctly lighter prothoracic plate and pale legs. 
lihd instar lana: Body colour pinkish. Two pink transverse dorsal bands on each 
segment of' the body. Anterior being broader than the posterior. These bands are 
interrupted by a median dorsal pale streak and two lateral sireaks. 
l17th instar lan'a: The full-grown larva with a distinct pink colour; brownish head and 
lighter brown pronotum. Skin is smooth and shiny with fine. pale hairs arising from 
minute colourless plates. It is about 12-15 mn long. Larva varies in general colour. 
Young larva white and late instar almost black, brown or green to pale or pink with 
several dark and light alternating bands running the entire length. 
Pupa: Pupa is cncloscd in a delicate, flimsy cocoon spun with the help of saliva 
excreted from its mouth. It is shiny brown in colour, measuring about 7-10 nm long. 
A minute projection with a dorsally dirccted hook, surrounded by a number of longer 
hooked setac is found at the end of the abdonen. 
Adult: Moths are dark brown small insects, inconspicuously marked and with a wing 
expanse of about 12 mam. Fore wings are greyish yellow in colour with a blackish spot 
in the middle and a black strip front tip to the base of each fore wing. Hind wings are 
silvery gray in colour with curved outer margin. A deep fringe of hair like scales is 
present on the terminal part of the fore wing and the whole of the posterior edge of 
the hind wing. The legs, antennae and palps all bear a number of blackish rings. First 
segment of' each antenna is furnished with 5-6 sctac. Palps are long and curved 
upward. Some authors have described them as, "small moth, brown or dull yellow or 
olive grey with dark spots on the fore wing". 

LIFE HISTORY 
Two types of life cycles are found-short and long. The distinction between short 

and long cycles takes place at the end of the feeding period of 4th instar larvae 
when these become full-grown. From July to October-November they complete 
their generations. At the end of October or early November the larvae go into 
diapause. The short cycle larvae pupate immediately and continue to emerge 
throughout the year. The peak emergence from short iifc cycle is in March/April. 
Most of them die due to the non availability of cotton plant as a host at this stage. 
The long life cycle larvae stay within the two secds inside the )pen boll. In 
July-August when the fruiting parts of new crop are available, they pupate and 
moths emerge within few days. 

Copulation is favoured at 60-90 'F. Mating takes place at night and after 
passing a 2-14 days of pre-oviposition period, females start laying eggs. Most 
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favourable temperature for egg laying is 75-81 'F with a relative humidity of 
60-90%. Egg laying continues from 14 to 20 days. A female may deposit 100-250 
eggs. Eggs arc laid singly between the veins on the underside of leaves, bud, and 
flowers but most favoured sites arc below the bracteoles, tip of the immature green 
bolls. Hatching takes place after 3-7 days. Young larvae, immediately after encr
gencc enter into the susceptible boll within one hour. Generally larvae complete 
their development in the bud or boll. If the altacked buds are too small they are 
shed ind then the larvae complete their feeding on the shed material. Feeding is 
completed in 8-16 days and full fed larvae at this stage either enter into a short 
cycle or a long cycle brood. The larvae, immediately alter completion of feeding, 
pupate either on t'le ground or in the boll by spinning a loose cocoon around 
themselves. For put atioai, on the ground they come out of the boll by boring a 
circular hole, 2 min in diameter, fall to the ground and pupate in surface trash 
among shed leaves, flowcs and lint. Emergence from the bolls starts flrom dawn 
and continues till dusk but considerably large number of larvae emerge from 11 
p.m. to 2 a.m. Cool and hurnid conditions ire favourable for pupation inside the 
bolls. Before )uIpation inside the bolls, larvae burrow a hole to the exterior of the 
)oll wall. The cuticle remains intact as a transparent membrane covering the exit 
hole. At the tiie of emergence, the moth is able to break through the exit 
memlrane and cmergc out of the boll. Pupal dcvcloipmcnt is completed in 6-7 days. 
Moth emergence depends upon the existing temperature of the field. Temperature 
ranging between 20-30 (C is found to be most favourable for moth emergence. 
Thoe may be four broods from August to November. The adults live for 2-29 days 
and the short life cycle is completed in 20-30 days. 

Cool weather, scant humidity and lack of food supply are sonic of' the un
favourable conditions which force the larvae to hibernate inside the double seeds 
i.e., a pair of seeds in the mature boll that have been welded together. They 
construct I very tough, closely woven cocoon before pupation. At the end of 
diapause, pupation starts and after 6-17 days, moths emerge. Emergence of adults 
is dependent upon temperature and relative humidity. Range of 84-91 (F and 
relative humidity of 60% is found to be the most favourable for moth emergence. 
This condition is available during monsoon in the Punjab. 

NATURE OF I)AMAGE 

Larval entery into the buds and flowers usually takes place by boring a very 
small hole which is invisible to the naked eye. In the beginning, infestation starts 
on the bud and flowcr. The bud is usually shed after the larvae are fully fcd. After 
boll formation they attack the immature green bolls ind by burrowing into the 
immature lint and seeds, they f'ecd on the seeds and destroy the lint quality. 
Attacked bolls. are either shed prematurely or remain attached with the plants in 
a dry and hard condition. Oil contents of the seeds, spinning qualities of the fibres 
and ginning percentage are all badly affected. About 10-35% damage is caused to 
the seeds in the attacked bolls. 
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SYMPTOMS 

Attacked buds wither and are shed bMfore flower formation. Flowers show a 
characteristic rosette appearance due to twisting of petals. Infested bolls are either 
shed or remain attached with the plants in dry and hard condition. Lint becomes so 
stunted that it is unpickable and valueless. In sum roscttcd flowers - intcrlocular 
burrowing, discoloured lint and burrowed seeds are common signs of larval attack. 

CLIMATIC RELATIONSIIlP 

Pink boll worms' attack is closely related to climatic conditions. Cool and humid 
climate greatly favours the attack. Higher temperature accelerates the larval mor
tality. Only I% or less infestation has been recorded from the areas where rainfall 
was 8"or less. 

Temperature and relative humidity also affcct the moth emergence. The 

temperature from 75 - 82 (F and relative humidity 60-80% provide the most 
suitable environment for the emergence of moths. 

SEASONAL ACTIVITIES AND SEQUENCE OF INCIDENCE 

Emergence of moths from short cycle larvae of pink bollworm continues from 

January to April. Long cycle larvae start from July and continue onward. 

Moths emeiging from January to June are unable to survive mainly due to the 

absence of food plants. However, July-August is the peak season of pest population 

because weather conditions during this period are suit iblc for larval development 

and moth emergence. They start attacking cotton at the end of July or beginning of 

August. The attack continues till November when it hibernates as a laiva. The 

magnitude of infestation goes on increasing as the cotton growing season progres

ses. There may be 4 broods during the whole cotton season. 

1)I STRI iIUTI ON 

The pink bollworm is the most important pest of cotton, particularly in the 

province of Punjab, where it is widely distributed in the districts of Sialkot, 

Gujranwala, Rawalpindi, Multan, Bahawalpur and Rahim Yar Khan. This pest was 

earlier thought to be a native of South Asia sub-continent, but it is now considered 

to have originated in the area between N.W. Australia and Malaysia. It is a 

wide-spread insect in almost all the cotton producing countries of Asia and ad

jacent islands including Hawaii and the Philippines, in North cast and North west 

Africa, Australia, Brazil, West Indies and in Mexico. 

IIOST PLANTS 

About seventy plants are known as alternate hosts of pink bollworm, most of 

which are malvaceous plants; cotton is the most preferred host plant. Its infesta

tion on lady's Finger (Abelmoschus esculentus), khangi (Abutilon indicum), deccan 
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hemp (Hibivauscannabinus,hollyhock (Althea rosea) and other malvaccous weeds 
is very common in different parts of the world. 

CONTROL METiIOi)S 
Cultural: Pink bollworm can easily be controlled through cultural practices but it is 
difficult to control through chemical means. The main reason is that the larvae hatch 
from the eggs that are laid in protected sides on the fruiting forms of* cotton and 
immediately after hatching thcy hide themselves into the buds, llowers and bolls, 
where chemicals may not reach. 

Following cultural practices have been lound to be very effective in protecting
the crop from the pink bollworm attack. 

A. 	 Remcoval of crop icsidues (such as left over bolls and cotton sticks from the 
field) soon alter harvest so as to check the carryover of the diapausing larvae. 

a. 	 Gra/ing by animals lor 2 to 3 times in cotton fields after last picking and before 
cutting of sticks. 

b. 	 Cutting of cot ton sticks and stacking them vertically in small heaps under sun 
f'or killing diapausing pink bollworni larvae by exposing them to vagaries of 
weather. 

c. 	 Ploughing of cot ton fields with furrow turning plough to burry debris and bolls 
containing diapausing larvae. 

d. 	 Chopping or slashing of the cotton sticks in the field and burrying them with 
tractors to destroy pink bollworm and to increase organic mattel and nutrients 
(especially potash) in the soil, followed by a heavy irrigation to kill the resting 
larvae in the soil. 

B. Following seed treatments are recommended to eliminate the diapausing
larval population in the seed. 

a. Before sowing, all the seeds must be delintcd and exposed to sun by spreading
them on the hard floor at mid-day for about 4-5 hours and for 2-3 consecutive 
days. 

b. 	 All the double, triple and qiadrIIplc seeds, containing diapausing larvae, 
should be picked Out and destroyed. 

c. In case of' early season attack, the infested flowers, which are distinguished by
their characteristics rosetted forms, should be hand picked and destroyed. 

d. 	 To protect the next year crop from pink bollworm infestation, tie ginning
factories after tie closing hours should be cleaned and all debris must be burnt 
or buried to destroy the diapausing larvae. 

e. 	 Considerably higher infcstation is recorded in the crop which remains in the 
ficld for a long time. [ lence, early maturing varieties should be used, picking
should be done as early as possible and late irrigation should be avoided as it 
delays the maturity of crop. Besides, vegetative growth of the plant should also 
be checked by mahiipulating the fertilization and irrigation schedule. 
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Biological: Twenty eight species of parasites and 63 (including 50 arthropod species) 
predators are reported in Pakistan. Parasites are also reported from Europe, Africa, 
North and South America, Hawaii and Fiji. Some 147 parasites and predators were 
listed by Thompson (1964) and Herting (1975). 

Reduction in Pink bollworm populatlion was noted in Ari/ona (Bryan, el al.,
1973) its a result of releases of Bracon kirkpatricki and Ceropla.%tes hlackhurni. 
Similarly, L.enger and Medved (1979) reported an adjusted 60.6% infested boll 
reduction by inundative releases of Chelontus sp. nr., currima culutus Cam., in tile 
Lower Colorado Desert of California and Ari7ona. As ecological conditions in tile 
cotton growing areas of Pakistan are different, some of these may become 
permanently established and acclimatized here, without a need for annual 
inlindat ive release. 
Recently, B.kirklmatricki has been imported into Pakistan from India where it is 
established following its commercial production. 

Among other parasites, Bracon gr-eeni and Bracon gelechiae feed on the larvae. 
Apanteles angaleti is also a potent larval parasite. The pink bollworm population is 
also suppressed by a predator namely, Chtysola carnea. 
Chemical: Because of the Obscure habit of pink bollworm larvae, chemical control is 
rather difficult. Larvae feed inside the bolls where chemicals dto not reach. There
fore, control is effective, only at the first instar larval stage, exactly at the time, when 
larvae hatch from th, eggs and enter into the bolls. Spraying is essential with
 
recommended pesticides, at the peak period of' boll setting when the infestation
 
reaches up to 5%. 

Heliothis arigera Hb. (Noctuidae: Lepidoptera) 
(American bollworm, American sundi) 

)IAGNOSTICS 
Egg: Sub-spherical in shape, with a flattened base and smooth apical area surround
ing the micropyle, rest of the surface is sculptured with several alternately short and 
long vertical ribs and numerous finer transverse ridges between them. Freshly laid 
eggs are yellowish white in colour which later on turn to dark brown. They measure 
0.4-0.5 mm. 

Larva: Tile larvae pass through 5-6 instars. 
Rt insiarlana: Newly hatched larvae are greyish in colour, with black to dark brown 
head, prothoracic shield and prothoracic legs. Prothorax has 11 pairs of long bristles 
while mesothorax and metathorax, each has nine pairs of such bristles. Abdomen 11 
segmented. Prolegs on 3rd to 6th and 10th segments. The last two segments of 
abdomen are jointed. The first abdominal segment has a pairs of bristles, while 
second has 10 pairs and the third, fourth, fifth, sixth, ninth, tenth and eleventh 
segments have 6 pairs of bristles each, seventh and eighth segments have eight pairs 
of bristles. Larvae measure about 2.17+0.21 mm. 

http:2.17+0.21
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find instarlana: The greyish colour in the first instar changes to yellowish in second 
instar and larvae become 4.97+0.13 mm long. 
lIrd instar lat-'a: It is greyish, five white longitudinal stripe,; are present on the 

dorsal and lateral sides. Bristles are distributed in the same \&ay as in the 1st instar 
larvae. It measures 10.38+0.85 mm in length. 
IVth instar lalva: Body is greyish in colour. A single wide whitish band and con
tinuous, narrow, whitish dorsal stiipes are present on the body. Prothorax comprises 
10 pairs of bristles while distribution of bristles on all other segments is the same as 
in the 1st three instars. 
Vth in.%tar lan'a: They are greyish or yellowish in colour, undergo a larval moult to 
attain the last instar. Several dark, narrow, longitudinal bands separated t'rom one 
another by whitish lines, on the dorsal suilface of the body and a broad, whitish band 
traversing the sides, is present. 

Last instarlam'a: After 5th moult, larva enters the last instar. These full-grown larvae 
are greyish or yellowish in colour and with brown mottled head and pale brown 
prothoracic plate and legs. Skin shows a rough granular appearance with dark and 
pale bands on the surface. Ten paiis of bristles are present on the prothorax while 
mesothorax and mclathorax each contains nine pairs of long bristles. They are 
40.0+08 mm long. Broadly speaking larvae are green with dark broken grey lines and 
dark and pale bands. They show colour variation from greenish to broxAn. 

Pupa: Pupa is coated within an earthen cell, dark brown in colour with smooth 
sui face and both the posterior and anterior ends rounded. Posterior tip comprises of 
two tapering parallel spines. It measures about 25 nn in length. 

Adult: They are olive giey to brown, ochreceous insects of noctuid appearance with 
stout body, broad across the thorax and tend towaids the tapering end. Wing span is 
44 mm. Females have brownish wings while males have greyish wings. Hind wings are 
marked with dark veins with a broad, dark band on the outer margin with two lighter 
spots in it. Upper side of the fore wings is marked with greyish, wavy lines and black 
spots of varying sizes. While presence of' a dark brown, kidney shaped mark on the 
underside of the fore wing is a characteristic feature of the insect. They are about 18 
mm long. Some authors have given the diagnostic as, "Brown coloured with a "V" 
shaped speck on fore wing and dull black border on the hind wing". 

LIFE HISTORY 
The most active period for the moth is between sun down to dark, during which 

they fed on nectaries from their host leaves. Mating takes place within two to four 
days after emergence from the pupa, and females lay several hundred fertile eggs 
on the top tender leaves or on the bolls of the upper part of the plant. They also 
lay infertile eggs in the absence of mating but copulation increases the rate of 
oviposition. In almost all host plants of H. armigera, there is a close association 
between egg-laying and period of bud and flower production. Incubation period 
largely depends upon weather. It is longer during cold while shorter in the hot 

http:10.38+0.85
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weather. In summcr hatching takes place in 3-5 days while in winter incubation 
period increases to 6 days. The young larva usually grows by eating young bolls and 
flower buds and becomes fully-grown in about 15-24 days, then it drops to the 
ground and burrows into the soil to a depth of 1-7 inches for pupation. In cold 
weather pupae undergo a facultative diapausc, during which development is 
suspended temporarily, resulting in a considerable cxtcnsion of pupal period. Pupa 
requires a period of 8-15 days to become adult during April - October. After 
emergence from the pupa, moths with unexpanded wings crawl upward and break 
through the thin crust of the earth at the top and then wings are expanded. 

NATURE OF I)AMAGE 

Foliage and fructriferous organs are severely damaged by the larvae. They are 
voracious feeders of the reproductive parts of the cotton plant i.e. buds, flowers 
and bolls. They usually piefer buds and small bolls by eating out the contents, 
leaving only a hollow shell and move about the plant to feed on the next boll. 

If there are insufficient buds for eating, they start feeding on leaves. Usually 
they hollow out a boll incompletely. They cat the bolls very rapidly and cause 
considerable loss to the crop. Each larva damages up to twelve fruits. Finally, 
shedding of attacked buds, flowers and bolls takes place. 

SYMIPT MS 

For field identification one way is to locate if the larvae are feeding on the bolls 
by thrusting their heads alone inside; or bolls showing regular circular bore holes. 
Attacked buds and bolls usually show larval excrements (=graiular faecal pellets) 
outside the bore hole or between the boll surface and the enclosing bracteolcs. Boll 
formation and maturity is delayed in case of severe infestation. 

1)1 STRI UTI ON 

American bollworm is widely distributed in Africa, South America, Australia 
and Madagascar. In Pakistan, it is found in Punjab, Sindh and NWFP. The mag
nitude of its spread, however, varies from yctr to year. 

IIOST PLANTS 

American bollworm is a polyphagous pest. Besides cotton, which is not a 
preferred host, it attacks and develops on a wide range of cultivated plants. More 
important among these are maize, potato, and tomato, lady's finger, citrus, tobac
co, carrot, onion, castor, oat, wheat, "bajra", berseem, lucerne, rice and sun hemp. 

CONTROL METIODS 

Cultural: 1. Proper preparation of land results in killing of pupae or exposing them 
to the environmental factors. Predators may also help in reducing the population of 
such exposed pupae. 
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2. Alternate host plants near the cotton field should al.o be removed.
 
Biological: About 161 species of' parasites, 55 predators 10
and pathogens of 
Heliothis spp. are reported in the world. Most of these are incidental or gencral 
parasites. However, a to their offew seem be important in areas occurrence. For 
example, in Zimbabwe, the 7'achinids, Gonia sp. and St-riia sp. are reported to 
parasitise up to 94% larvae of II. (1 Besides, SIui-inia (intliJrolls,e?1htCra. Viii. and S. 
?tnroi Currow parasitise up to 85% larvae. Similarly, a sclionid PhaniamA sp. (which 
parasitizes 50% eggs) is reported from South Africa, whereas in Tanzania Di-to 
inheris (Wild) and Gutioplitthahm.s a lli are the important parasites.
 

Other biological control agents include 
 a parasite namely 'Ifchhogranna 
Inintlan for eggs, whilc I 'oria l'trh.s (Meig) and Ericarceliako~hhia.s, the two 
Ttul/1ilz(l patra ii ilid hhui1ites and a 1n-ident i r.,ltOli)ras itiks the caterp ilhii ,. 
Chemical: Insecticides ate applied only when 2(0 25 small larvae per 10) plants arc 
f'Mnd. For this purpose, a vaicty o insecticides, in the I'orm of' emulsifiable -on
centrates as well as sprayabl powders, have been recommended and are available in 
the market. 

Eariasinsulana Boisd. and Earias vittella Stoll. 
(Noctuidae: Lepidoptera) 

(Spotted bollworm, Chitkuhri sundi or Spiny bollworm) 

I)IA(;NOSTICS 
Egg: They are spherical in shape, light grcenish blue in colour, a characteristic 
feature is the presence of' about 30 parallel longitudinal ridges on the surl'ace of the 
eggs ol' which alternate ones are pointed upward and form a crown. This feature gives
the egg a resemblance to a miniature poppy f'ruit. They measure about 0.5 mm in 
diameter. 
Larva: The newly hatched larva is brownish white in colour with a dark head, 
prothoracic shield. Alter f'our das of emergence, tubercles become prominent on 
the second and third thoracic and lirst abdominal segments. They measure about 1.3 
mm in length. 

FUll-grownitl va is spindle shaped and stout structur ed. Each segment of the 
body bcars a numbr of spine like hairs or setac. Two pairs of fleshy tubercles 
(tinger shaped processes) are 'und on the last two thoracic and all the abdominal 
segments due to \, hich insect is given the name spotted bollworm. One pair of' 
tubercles is dorsal and the other is lateral. These tubercles may be long and slender 
or short and rounded ard more prominment oin the last two thoracic segments. On 
the last three abdominal segments, additional protuberances are f'ound. They 
measure 18-20 mm in length. 

Eariasinsulana larvac are dull greenish white in colour with a number of' black 
marks oii the body and ),range dots on pro-thoracic segment, whereas Earias 



\i)I II 1' OF SPOTTFI) BOLLWORM 

si()rI) B()IILWORM ILARVA IIEFI)IN(; (N t'O()I)N SQUARE 



TIP DAMAGE (EARL4S SPP.)
 



239
 

vittella larvae arc brownish in colour with a white median longitudinal streak and 

vcntrum is pale yellow or greenish. Tubercles are not much prominent particularly 

on the abdomen as compared to Eariasinsulana larvae. 

Pupa: It is enclosed in a closely-woven, boat shaped Cocoofn which is made up of a 

felt like silk of dirty white or light brown colour. The pupa is purplishl brown in 

colour with a distinct mntdhum carina on the thorax. Surface is smooth or slightly 
ruLose. Abdominal tip is bluntly rounded. A number ol prominent projections are 

arepi esent on the filth abdominal segment while three small teeth like p ojections 

found on the tei minal segment of the abdomen 

Adult: The abdomen and hind wings are uniform and silvery or creamy white in 

colour. Ilowevcr, vai iation in the colour pattern of fore wing is found. 

Eariasinsulana moths have grass-green to straw yellow fore wings, with three more 

or less distinguishable transverse lines of darker shade. 

Eariasviliella moths are small, buff coloured, have fore wings of creamy white colour 

with a pea-green, wedge shaped band (=green wedge) in the middle running from 

the base to the outer margin. 

LIFE HISTORY 

In summer, it requires a short period for completion of its life cycle, which 

prolongs considerably during winter. The pest remains active throughout the year 

and usually produces 6-8 generations. 

Copulation asually takes place between I a.m. to 7 a.m. and is very much 

affected by the existing temperature of the area. Egg laying takes place only at 

night. Females of Earias inuulana lay eggs between 7 p.m. to 10 p.m., while egg 

laying of Earias vittella continues throughout night. Temperature greatly influences 

the egg laying capacity of females. Earias 'ittella females are more prolific than 

Eariasinsulana ones. Each female dcposits 163-420 eggs, singly on shoot tips, 

young bolls, buds, flowers and bracts. 

Incubation period mostly depends upon the seasorn in which eggs are laid. 

Hatching takes place in 3-4 days in summer while those laid in the end of October 

and November hatch in 7 to 9 days. 

Soon after hatching larvae start feeding on the tender terminal buds, flowers 

and bolls and become full-fed after 7-18 days (luring August to October and 28-74 

days (luring November - February. These full-fed/ full-grown larvae pupate either 

on the plants or on the ground depending upon the season in which they become 

mature. During August - September they pupate on the plants while during 

November - December on the ground. On the plants the pupae are found 

attached with the bracts, shoots, leaves and bolls. Pupal development is short i.e., 

7-25 days during August - October and 41-87 days (luring December - March. 

The whole life cycle is completed in 18-34 days during summer whereas in winter 

it takes 26-136 days. 
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NATURE OF DAMAGE 
In the pre-flowering stage the larvae bore into the top tender portions of the 

growing vegetative shoots (=terminal) and tunnel down the stem, which results in 
withering and drying of the attacked portions of the shoots. Whcn flower buds and 
bolls appear, the pest attacks them by entering the bolls from below and fced inside 
the bolls; from where it moves to the other boils. The infested bolls are often 
attacked by boll rot fungus. Thus during the boll formation stage, shedding of 
squares and young bolls, and flaring of bracts takes place. Holes on bolls and rotten 
bolls are also visible. 

SYMPTOMS 
Attacked portions of the shoots usually wither and dry up and ultimately drop

off the plant. Bolls are either shed or open prematurely and badly. 

SEASONAL ACTIVITIES AND SEQUENCE OF INCIDENCE 
The pest has no resting or diapaLsing stage. It remains active throughout the 

year. The adults start emerging in winter. In March and April their number 
increases considerably on lady's finger and later on they attack cotton plants.
Maximum attack is found from July to September. In October - November their 
number begins to decline and from December to March thcse are found in very
small numbers. They fecd on cotton up to the middle of January, till the green bolls 
are available and then moths appear during January - February, migrate to 
alternate host plants and cotton sprouts. From these hosts they move again in 
cot ton. 

CLIMATIC RELATIONSIHIP 
Eariasinsulana is mostly found in the arid regions of the cotton growing belt 

throughout the country. Humid climate in areas with greater rainfall, favours the 
existence of Earias ittella. 

Temperature influences the egg laying capacity of moths and also the duration 
of life stages. Moths are short-lived in May-June as compared with November -
December due to high temperature. 

DI STRI BUTI ON 
Eariasinsulana is widely distributed in the arid regions of the world including

most of Africa, Madagascar, Mauritius and the Canary Isles. It extends northwards 
to the Mediterranean Islands and southern Europe, and eastwards through the 
Near and Middle East, including Southern Arabia, India and South East Asia. 

Earias vittella, is distributed in the equatorial regions. It is recorded from 
Formosa to New Guinea. In Indo-Pak sub-continent both the species are found in 
all the cotton growing tracts as major pests of cotton. 
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E. insulana prefers the drier regions of Sindh and Punjab and predominates 
Eariasvitiella in both the provinces, while Earias viitella is found in areas having 
comparatively greater rainfall. It is not found elsewhere in Pakistan except, west of 
the arid zones of Indus and much of the Punjab. However, in moderate weather 
conditions both the species are found. 

HOST PLANTS 

The seasonal occurrence of alternate host plants in relation to cotton play a very 
important role in determining the severity of this pest. During off cotton season, it 
breeds on alternate hosts and remains active throughout the year. Lady's finger 
(Ahehmoschus esculenmus) is the most important cultivated crop while "khangi 
booti" (AblUiion indicum), "kuchri" (Malasntim tricuspidatum), "gul khera" (A/
thea ro.sea), deccan hemp (HibLcus cannabinus).,and "sonchal" (Malva pariiflora) 
are important wild hosts. 

CONTROL METIIODS 

Cultural: The control of spotted bollworm is largely affected by cultural practices 
and phytosanitary measures. The important measures are as under: 

1. 	 Destruction of wild host plants from and near the cotton field. 

2. 	 After the crop is picked, cotton sticks should be removed from the field by 
cutting them two inches below the ground level before mid-January in 
Southern zones and belbre mid-February in Central zones. Afterwards field 
should be ploughed with a furrow turning plough. 

3. 	 Eradication of "okra" (bhindi) before cotton sowing is also very important as 
it provides a good source of infestation to the coming cotton crop. 

4. Late irrigation should be avoided. 

Biological: Some 27 species of parasites have been reported in Pakistan. Of these, 
Elas,.n johnstoid, Bracon greeni, Rogas testaceus (Braconidae) and Gotyphus nursei 
(Ichneumonidae) are important. 

Trichogranuna sp. is the egg parasite while Elasmus johnstoni (Ferrier.) and 
Bracon lefroyi (D.& G) are larval parasites. First one is ectoparasite and the 2nd is 
an endoparasite. Brachymeria tat',ardiae. (Cameroon) and Goryphus nursei are 
internal and external pupal parasites, respectively. 

The existing natural enemy complex can be strengthened by introducing some 
alien parasites and predators, such as Agathisaciculata from East Africa and Ivory 
Coast, Neteliaparvulas from Malavi and Strobliomnyia nana from Uganda. 

Chemical: Spraying should be done only when the larvae are in the first stage of 
their development as it is difficult to kill larvae of the advanced stages. recom
mended insecticides should be applied when infestation in fruiting parts varies from 
5-10%. 



242 

Hf. INSECT PESTS OF JUTE CROP 
Jute is a new crop in Pakistan and hcnce no record of pcst incidence is available. 

Review of literature, however, indicates that Jute suffers from Ihe attack of various 
insect pests at different stages of its growth. But, these pests have not caused any
serious damage so far. Observations on pest attack on experimental plots sown 
under Jute at the Sindh Agricultural University, Tandojam revealed the occur
rence of following four pests. 

1. Chrotog'ontsIra chyptIvns Blanchard 

2. Laphygnia exigua -hb. 

3. Apion corchori 

4. 7"taronztet. lotls 
In addition to the above mentioned insects following pests on Jute have also 

been documented in the literature. 

1. Auotm is Sabulifeia 

2. Diacrisia obliqua WIk 
3. BrachtIypes achatinus 

4. Niipserha bicolor 
The common ones are described in the following pages. 

Diacrisiaobliqua Wlk. (Arctiidae: Lepidoptera) 
(Jute hairy caterpillar) 

I)IAGNOSTI CS 
Egg: The freshly laid eggs are pearly green in colour, which later on turn to brown 
and then dull black before hatching. 
Larva: LI instar lava: The newly hatched larvae are creamy - white in colour. 
Ventral side is greenish while head is light brownish. There are moderately fine hairs 
on the intcrscgmcntal regions of the body. 
lhd inslarla-ra: Its colour is similar to the first instar larvae but when it is full-fed, 
its colour changes slightly to yellowish and head becomes brown. 
Illrdinstarlar,a: On reaching third instar, the larvae change to yellowish white with 
greenish white ventral surface. Thoiax and last two abdominal segments have black 
spots on the junction of dorso-lateral region with stout whitish hairs on the interseg
mental region. 
lit inslarlarva: It is yellowish in colour with black spots on thorax and last two 
abdominal segments while head is black. Intcr.-&gmental regions of the body are well 
developed and possess black and white hairs. 
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T/th instar lana: Its colour is similar to fourth instar larvae. Intersegmental regions 
are black with well developed, stout white and black hairs. 
Vlt instar lara: It has yellowish colour with black head and well developed stout, 
black and white hairs on the intersegmental regions. 
Pupa: It is reddish brown in colour, shining and comparativcly smooth. It is cncloscd 
in a cocoon which is composcd of hairs and cast off skin. 
Adult: Adult is medium sizcd moth, and is palc brown in colour. The intcrsegmcntal 
region of abdomen is red while wings have black spots on thcm. Malcs havc bipec
tinate antennae while females have filiform antennae. 

LIFE HISTORY 
Copulation takes place immediately after the emergence of adults and con

tinues till 2-12 hours. Aftcr 1-2 days of copulation, females start laying eggs. Each 
female may lay 300-1250 eggs in 3-4 days on the lower surface of leaves. Larvae 
hatch out after 7-8 days of incubation. They pass through six instars. First three 
instars are gregarious in feeding. First instar larvae feed on the lower epidermis of 
leaves and after 2-3 days they become full-fed and enter into second instar. They 
again become full-fed in 3-4 days and then enter into third instar. Their feeding 
rate increases in this instar and after 2-3 days they enter into the fourth instar. At 
this stage they very actively feed on both sides of tender and old leaves. They 
become full-fed in 4-5 days and then enter into fifth instar. They voraciously feed 
on whole leaf except mid-rib and veins. The duration of this instar is 6-7 days after 
which they enter into sixth and last larval instar which causes heavy losses to 
foliage. After 4-5 days they become full-grown and enter into prcpupal stage. The 
larvae pupate on the lower surface of the leaves or in the plant debris in cocoons 
composed of hairs and cast off skin. Soon after emergence they start copulation. 

NATURE OF I)AMAGE 
The larvae of hairy caterpillar are voracious feeders of leaves. In case of severe 

infestation, plants are completely defoliated. They also damage the young shoots. 
The first three larval instars are gregarious in habit. The leaves eaten by the fourth 
instar larvae are sccn like grazed by shceps and goats. After fifth instar whole leaf 
is eaten by the larvae except mid-rib and veins. 

I)ISTRI BUTION 

It is found on jute crop wherever if is grown. 

HOST PLANTS 
Besides jute it also attacks cotton, moong, maize, berseem and certain or

namental plants. 
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CONTROL METIIODS 
Cultural: The most effective method is hand picking of egg masses and their 
destruction. Planting of alternate hosts in the close vicinity of jute crop is also 
recommended. Fields should also be ploughed after harvest to burry the plant debris 
in the soil. 

Laphygnia exigua Hb. (Noctuidae: Lepidoptera) 
(Indiago caterpillar) 

DIAGNOSTICS 

Egg: Eggs are dark brown in colour.
 

Larva: Full-grown larvae are green in colour with a white stripe down each side of
 
its body which has a distinct pinkish tinge. It is over an inch in length.
 

Pupa: Its skin is dark brown and there are two spines at tip of its body.
 

Adult: Pale yellowish-brown in colour. Fore wings are dark with marginal series of
 
dark spots mottled with small ochrcCCous spots and kidney shaped spot which has a
 
dark centre. Hind wings are white in colour with dark veins and dark outer margin.
 
They are about 19 mm long across the wings.
 

LIFE HISTORY 

Copulation takes place at night. Each female may lay 200 eggs. After 2 days of 
incubation eggs hatch out. Larvae are gregarious in nature and feed for 2-3 days, 
then they disperse and each larva spins a web over the top leaves and feeds on the 
leaf tissue in the morning and evening, while rest of the day they remain hidden in 
the folded leaves. They pass through five instars. After 8-13 days of nymphal 
period during May-October and 15-24 days during November - April they be
come full-giown. Pupation takes place in the soil in a delicate cocoon formed by 
gluing of'soil particles and trash with a sticky secretion. Pupal stage is completed in 
3-4 days during May-October and 20-40 days during November - April. Normally 
there are 4 generations in a year. 

NATURE OF DAMAGE 

They destroy the leaves of the plants. 

SEASONAL ACTIVITY 

They appear on Chorcharus capsularis during last week of May and remain 
there up to the fourth week of August. While on Chorchorus olitorius there 
presence is found from first week of June to fourth week of August. 
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CLIMATIC RELATIONSHIP 

Cool and wet weather conditions are very much favourable for pupal develop
ment of this pest. 

DISTRIBUTION 

It has been rccorded in Tandojam (Sindh) from experimental jute fields. 

11OST PLANTS 

Alcng with jute following plants were also recorded as its hosts. Lucerne 
(Medicago saliva), indigo (Indigofera sp.), maize (Zea mays), cotton (Gossypium 
hirsulum), sugar-beet (Beta vulgari), "til" (Sesamnum indirurn), linseed (Linum 
usitalissimum), onion (Alium cepa) lady's finger (Abehnoschus esculenlus), pea 
(Pi.sum salivurn), lettuce (Lactuca saliva), "senji" (AMelilots parviflora), bersecm 
(Trifolium alexandrinum), "shaftal" (Trifolium resupinalum) and raddish 
(Raphanus salihus). 

CONTROL METHODS
 

Cultural: Following measures are found helpful in reducing the infestation.
 

1. 	 Cutting of' plants close to the ground, which may be followed by a heavy 
irrigation. This practice helps in killing the larvae and pupae of the pest. 

2. 	 Destruction of egg clusters from the infested field. 

3. Trenching the infested fields also helps in reducing the pest population. 
Biological: Brown backed Indian Robbin, king crow and 'Myna' are the birds which 
prey upon this insect. Among parasites, Chelont rifiis, Ascogaster sp. and Micro

plieits nfiiveilris feed on the larvae of the pest. 

Apion corchori Marsh. (Curculionidae: Coleoptera) 

(Jute stem weevil) 

DIAGNOSTICS 

Adults are dull black in colour with a distinct snout and are about 1.7 mm long. 

LIFE HISTORY 

Female lays 400-600 eggs in holes made by it in the stem. The eggs hatch in 3-4 
days and grubs emerge out. Pupation takes place after 15 days within the stem and 
adults emerge out after five days. They pass winter in protected places. Overlap
ping generations are very common. 

NATURE OF DAMAGE 

Grubs damage the stem by boring and also diminishing the length and quality of 
the fibre. 
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SEASONAL ACTIVITY 
They appear on Corchonis capsularis, from second week of June and remain 

there up to third week of August. While on Corchorusolitorius, they occur in the 
third week of June and live up to first week of August. 

DIS'I'I BUTI ON 
Jute stem weevil is a minor pest of jute and is found in the areas wherever jute 

is grown. 

CONTROL METIIOI)S 
Infested plants should be removed and in case of heavy infestation pcsticidal 

treatment may also be given with recommended pesticides. 

Cosmophila sabulifera Gn. (Noctuidae: Lepidoptera) 

(Jute semi-looper) 

DIAGNOSTICS
 

Egg: They are minute and greenish.
 
Larva: Green in colour with dark green wavy stri*pe along the sides. It has a
 
characteristic semilooper movement. It is about 25 mm long.
 
Adult: It is medium sized moth of dull brown colour with dark spots and wavy lines
 
on the fore wings.
 

LIFE HISTORY 
Female lays 300-500 eggs on the lower surface of leaves. Larvae emerge out in 

2-3 days and after 9-15 days of larval period, pupation takes place in the soil. Moths 
start emerging after 7 days. Three generations are found in a year. Second genera
tion causing the heaviest damage. 

NATURE OF I)AMAGE
 
Larvae feed on the leaves, which results in reduction of yield.
 

1)ISTRI BUTI ON 
It is found in all the jute growing regions of the world. However, this pest has 

not caused] very serious damage so far. 

CONTROL METIIODS 
For cultural control, the leaves containing eggs of semilooper, may be plucked 

and destroyed. Although this insect is not of much economic significance, but in 
case of serious infestation spraying with the recommended pesticides should be

I
carried out. 



Chemical Control: There are a large number of insecticides being used against cotton insect pests. Some of these are listed below.* 

Insect(s) 

1 

Insecticide 
and dose per acre 

Time of use 

3 

Method of application 

4 

Remarks 

5 

Cricket and 
Grasshoppers 

White fly, 
Jassid and 
Thrips 

B.H.C. 12.0% W.P. 225 gram 

Temik lOG, 5 kg 
Thimet lOG, 5 kg 
Solvirex 10G, 5 kg 
Disyston lOG, 5kg 
Advantage 20EC, 500 ml 

May-June 

Apply with first 
irrigation 

July-September 

Mix the pesticide in the re-
quired dose with 10 kg of rice-
husk,'wheat bran and add water 
to make it moi,,t but not wet. 
The bait should be applied 
around bunds in the evening or 
at night 

First apply granules along the 
lines of the crop and then ir-
rigate the field 

Spray 

1. These pesticides can stay in the 
soil for one year 

2. These are harmful to honey bee 
and wild life 

3. These insects occur when the 
cotton plant is too young. There
fore, application could be re
peated after 8-10 days 

Contact with granules should be 
avoided 

i. Only for sucking insects 
" 

Fastac 10EC, 100 ml " ii. Good for caterpillars 

Danitol 10EC, 600 ml iii. Use against sucking pests 

Larvin 8ODF, 375gm 

Baythroid 050SL, 330 ml iv. For hand sprayer, use 120-150 

litre of water 
Sherpa 5EC, 200-250ml 
Pay off IOOE. 200-250 ml v. For power operated sprayer use 

75-100 litre of water 

Sevin 85SP 150m! 

Cymbush 10EC 250ml 

Added by Dr.A.A. Haslu (Contd) 



(Cont'd) 

2 3 4 5 

*Thiodan 35EC, 1250ml July-September Spray vi. Avoid the repeated spray of the 

same insecticide. Does not 
damage the appl:cation equip
ment 

Actellic 50EC 450-650mi 
Anthio 25EC, 4 00-50ml 

Azodrin 4OWSC, 400-500ml 

Bidrin 86WSC, 200-300ml 

t 

. 

. 

t 

" 

Has a long residue effect 

Harmful to birds 

Damages the iron, steel and bronze 

Celathion 50EC, 400-500ml 

Curacron 50 EC 4 00-500ml 

Cygon 400 EC, 300-400mi 

" 

" 

t 

" 

made equipment 

-do-

Besides insects also good for mites 

Harmful for bees when used in 

Perfekthion 40EC,300-400ml t 
higher doses 

Rogor 40EC, 300-400m. 

Roxion 40EC, 300-400ml 
Dimecron 100SCW, 2 00-250ml Harmful for bees. Do not 6nter 

Hosdon. 13 00-1500ml 
field till 24 hours after spray 

-do-
Lorsban 40EC 350-450ml 

Malathion 57EC 800-1000ml 

Metasystox 25EC. 50 0-750ml 

. 

-do-

Damages the iron made machinery 
Also harmful for bees 

-do

(Cont'd) 



(Cont'd) 

2 

Methyl-parathion 50EC, 
500-750ml 

Nexagon 80EC, 600-750ml 

Ofonack 40EC, 450-600ml 

Sunithion 50EC, 500-700ml 

Folithion 50EC, 500-700ml 

Accothion 50EC, 500-700ml 

Agrothion, 500-700ml 

Supracide 60EC, 600-700mi 
Tamaron 600EC, 400-450ml 

Bathyroid 52.5EC, 400ml 

Decis 2.5EC, 300-400ml 

Karate 2.5EC, 325ml 

MavTik 2E, 175ml 

Mikantop 40EC, 350ml 

Nurelled 505EC, 400ml 

Talstar 1OEC, 250ml 

Diapadrin 87EC, 250ml 

Pillardin 40EC, 750ml 

Modothion-Chemathion 
40EC, 300-400ml 
Dimetoxal 40EC, 300-400ml 

3 4 	 5 

July-September Spray 	 Do not enter the field till 24 hours 
after spray 

Harmful for birds and fish 

Has a long residual effect 

" 	 Do not enter the field after spray
ing 

" 

(Cont'd) 
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2 3 4 5 

Dimethoate-Systoate 40EC, 
400ml 
Amerthion 40EC, 400ml 

Spray 

Army worm 

Ameropa, 50EC, 400ml 

Cidial 50 EC, 850ml 

Elsan 50EC, 850ml 

August-September " Harmful for bees, use at an early 
infestation stage 

Orthene 75SP, 500-750gm Soon after spray, use Adrin or 
Heptachlor 3 and 2 litre per acre, 
respectively along with irrigation 
water to kill the larvae fallen on 
ground 

Lannate 90 WSP, 250-300gm " 

American 
Pink and 
spotted 
bollworm 

Nudrin 90 Liquid, 250-300gm 

Azodrin 40 EC, 1000ml August-Mid-October 

Nuvacron 40SCW, 1000ml 

Harmful for bees and birds 
Damages equipment made of steel 
and iron 

-do-

Celathion 50EC, 1000ml 

Cidial 50EC, 800ml " Harmful for bees 

Elsan 50EC, 800ml 

Gusathion 20EC, 1000ml " Long residual effect 

Hostathion 40EC, 1000ml 

Larsban 40EC 1000ml Spray 

(Cont'd) 
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2 3 4 5 

Orthene 75SP, 750gm Harmful for bees 

American Cidial 50EC, 800ml August-Mid-October Harmful for bees 
pink and 
spotted 
bollworm 

Elsan 50EC, 800ml 

Gusathion 20EC, 000ml" Long residual effect 

Hostathion 40EC, 1000m] Harmful for bees 

Lorsban 40EC, 1000ml 

Orthene 75SP, 750gn 

Supracide 40EC, 1000ml Harmful for bees and wild life 

Lannate 90SWP liquid, Harmful for bees 
250-300m! 
Sevin 85WP, 10(0-1250gm Spray after Sevin and 0/P insec

ticides 

Ambush 25EC, 200-250ml Long residual effect 

Taicord 25EC, 200-250ml 

Pounce 3.2EC, 200-250ml 

Arrivo IOEC, 200-250ml 

Cvmbush 10EC, 200-250ml if 

Ripcord 10EC 200-250ml " 

Sumicidin 20EC, 390-350ml " 

Decis 2.5EC 200-250ml 

Polytrin 440 EC, 500-600mi " Spray_ 

(Cont'd) 
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2 3 4 5 

Zolone - D.T. 4.I25EC, 
2000ml 
Advantage 20EC, 1000ml 
Fastac 1OEC, 100ml August-Mid-Octo Equally effective for sucking in

ber sects as well as for lepidopterous 
larvae 

Larnin 8ODF, 375gm 

Danitol 10EC,600ml 

Nurelle 20EC 125-200ml IT 

Baythroid 50EC,259m], 

Shet-pa 50EC,200-250ml 

Pay off 10EC,200-250ml "I 

Sevin 3.4%, !500ml " 

Cymbush 3%, 250ml " . 

Bestox 5EC, 2(19ml " Good only for lepidopterous larvae 
Decis 2.5EC, 400m] " " Useful for sucking insects as well as 

lepidopterous larvae 
Fenkill 20EC, 250ml ' " Good only for lepidopterous larvae 
Karate 12.5EC, 325ml "f 

Mavrik 2EC, 175m " 'I 

Mikantop 40EC, 350ml .... 

Nokout 400, 20 WSC, 1000ml " Spray 

Talstar 10EC.250mi .... 

(Cont'd) 
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Diapadrin 87WSC, 250ml 

Pillardin 4OWSC, 750m 

Baythroid TM 525EC, 400ml 

August-Mid-October Equally effective against sucking 
insects and lepidopterous larvae 

Mites Akar 50EC, 650-750mi 

Ethion 46.5EC, 800-1000ml 

On the appearance 
of mites 

It is a good selective chemical to 
protect the predati s and parasites 
but kills the mites. Repeated sprays 
required 

Kelthane 18.5EC, 1000-1200ml 

Omite 57E, 650-750ml September-October Do not spraywhen the temperature 
is above 35 C' 

Mitac 20EC, 1000-1250ml 

Plictran 50WP 125-150gm 

Talstar 10EC, 250ml 

Can damage younger cotton plants 
Harmful for fish 

Equally effective for insects 

Usedwhen lepidopierouscaterpillarsalsooccuralongwith suckinginsects 
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I1. LIST OF INSECT PESTS OF CO'ITON CROP
 

Appendix 

Sr. Name of pest Family Order
 
No.
 

1 2 3 4 

1. AttractonoqhacrenulataFb. Acrididae Orthoptera 
2. Attractomorphapsittacila(Hann.) Acrididae Orthoptera 
3. Aioiopus savigniiKr. Acrididae Orthoptera 
4. Aiolopus thalas.sinusF. Acrididae Orthoptea 
5. Aiolopus tamulus F. Acrididae Orthoptera 
6. Aiolopus affinis Bol. Acrididac Orthoptera 
7. Aiolopus strepens Latr. Acrididae Orthoptci a 
8. Acrotylus humberlianutvSauss. Acrididae Orthoptera 
9. Trulxalis naslta Linn. Acrididae Orthoptera 

10. Acrida exa/tam, Walk. Acrididae Orthoptera 
11. Catantops annexus B. Acrididae Orthoptera 
12. Catwitops indicus Bol Acrididae Orthoptera 
13. Chrotogonus trachypterus trach)pterus Acrididae Orthoptera 
14. Chzrotogou.s trach)pteni'roberti Kirby Acrididae Orthopt"ca 
15. Chrotogonus lugulbris Bi. Acrididae Orthoptera 
16. Cyrtacanthacrs tatraica tatarica Linn. Acrididae Orthop tea 
17. Chrotogonusconctus Kirby Acrididae Orthopte a 
18. C/rotogonus saut sutrei Bol. Acrididae Orthoptera 
19. Eyprepacnemisalacres Serv. Acrididae Orthoptera 
20. Locutia migratm I . Acrididae Orthoptera 
21. Oxya velox Fh. Acrididae Orthoptera 
22. Poecilocemspictus Fb. Acrididae Orthoptera 
23. SchistocercagregariaForsk. Acrididae Orthoptera 
24. Acria turrita L. Acrididae Orthoptera 
25. Acridella nasuta L. Acrididae Orthoptera 
26. Acrotylus insubricus Scop. Acrididae Oithoptera 
27. Acheta domesticus Linn. Gryllidae Orthoptera 
28. Brachytrypes portentosus Licht. Gryllidae Orthoptera 
29. Gryllodces melanocephahsServ. Gryllidae Orthoptera 
30. Acheta viator Kirby Gryllidae Orthoptera 
31. Ggllus bimaculatus DeG. Gryllidae Orthoptera 

(Cont'd) 
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Family 	 OrderSI Name ot pest 
No 

23 	 4 

32. 	 Givllotalpa africana Pal deB. Gryllotalpidae Orthoptera 
Termitidae Isoptera33. 	 Aicroternze.s obesi Hol. 
Termitidae Isoptera34. 	 Odontotermes ohesus Ramb. 

tabaci Lind. Thripidae Thysanoptera35. Thtip. 
lood Thripidae Thysanoptera36. Scirtothrips dormalis 

Coreidae Heteroptera37. Leptocorima spp. 
' spp. 	 Coreidae Heteroptera38 Leptoghosmi 

Coreidae tleteroptera31). ,lganthocotivscaber F. 
Coreidae Hleteroptera40. 	 Glavigralla honrt'nm Dohrn. 
Lygaeidae Hleteroptera41. Owcan'ms loetts Kirby 

42. L\ ,'gaeu.panduru. Scop 	 Lygaeidae Heteroptera 

43. 	 lvgaua. hapes F Lygaeidae Heteroptera 
-leteroptera44. 	 Ragmim.importmnita Dist. Miridae (Capsidae) 

Miridae (Capsidae) Hleteroptera45. 	 CampyIomnwa nicolasi Put & Reut 
Miridae (Capsidae) -leteroptera46. 	 Ragnumt flavoinaculatus Ballard 
Miridae (Capsidae) Heteroptera47. Ragmnza mwrosus Ballard 

48. Dvsccus cingulattm Fb. Pyrrhocoridae Heteroptera 

4(). iy.dercv,koenigi F. Pyrrhocoridae Heteroptera 

50. 	 Nezara iridula L. Pentatomidae Hleteroptera 
Aleurodidae H-omoptera51. Bemisia tahaciGenn. 

52. Aphis gosypii Glov. 	 Aphididae Homoptera 

53. 	 Ala(haerotaplanitiaeDist. Cercopidae Homoptera 
Coccidae Homoptera54. 	 Put'vinaria mavinta Green 

Coccidae Homoptera
55. 	 Cerococcushihi.wi Gr. 


Hlomoptera
56. 	 Sais.setia nigra Neitn Coccidae 

Coccidae Homoptera
57. 	 Phenacoccushirs'tusGreen 

Coccidae Homoptera
58. 	 Phenacoccusiceryoides Green 

Coccidae Hornoptera
59. 	 Dact'vlopiusnipae Mask. 

Coccidae Hornoptera
60. 	 Ferrisiavirgata (CKiI.) 

Coccidae Homoptera
61. 	 Chioiwupis spp. 

Coccidae Homoptera
62. Pseudococcus corytnhatus Green 

63. 	 Eunhrachys tonzentosa F. Fulgoridae Homoptera
 
Homoptera
64. 	 Amrasca deva.stans Dist. Jassidae 

Homoptera
65. 	 /llnrasca Ilotata Mel Jassidae 


Noctuidae Cepidoptera
60. 	 Agrotis vpsilon I-Ifn. 
Lepidoptera67. Agrotis flatnmuatrc'i Denis & Schiff. 	 Noctuidae 

(Cont'd) 



(Cont'd) 256 

Sr. Name of pest Family Order 
No. 

1 2 

68. Acontia graellsi Feist. 
69. Acontia malvae Esp. 
70. Acontia interceptaGeun. 
71. Cosmophila crosa 1-lb. 
72. Eariasinsulana Boisd. 
73. EariascuprooviridsWlk. 
74. Eariasvittella Stoll. 
75. Euxoa segetum Schiff. 
76. Euxoa spinifera Hb. 
77. Heliothisarmnigera Hb. 
78. Spodoptera eugua HI'h. 
79. Prodenialitura Fb. 
80. Plusia nigrisigna Wik. 
81. Rabila spp. 
82. Tarache notahilis Wlk. 
83. Tarachenitidula Fb. 
84. Tarache opalinoidesGuen. 
85. Cosmophila (Anomis) fidvida Gn 
86. Anomis (Cosmophila)flava F. 
87. Moch (Pelamia)undata F. 
88. Spodopterapecten Gn. 
89. Tarache hasiferaWI. 
90 Tarache narmoralisF. 
91. Amsacta moorei Butd. 
92. Diacrisiaobliqua Wlk. 
93. Amsacta lactineaGr. 
94. UtethesiapulclcllaLinn. 
95. Alisacta albi-.'r ,- Wlk. 
96. Pericalliarich, •F. 
97. Zeuzera coffeae Nietn. 
98. Pyroderces coriacellaSnel. 
99. Py'rodercesfalcatellaStaint. 
100. Pectinophoragossypiella Saund. 
101. Acrocercops zygonoma Meyr. 

102. LithocolletistriarchaMeyr 

3 

Noctuidae 

Noctuidae 

Noctuidae 

Noctuidae 

Noctuidae 

Noctuidae 

Noctuidae 

Noctuidae 

Noctuidae 

Noctuidac 

Noctuidae 

Noctuidae 

Noctuidae 

Noctuidae 

Noctuidae 

Noctuidae 

Noctuidae 

Noctuidae 

Noctuidac 

Noctuidae 

Noctuidae 

Noctuidae 

Noctuidae 

Arctiidae 

Arctiildae 

Arctiidae 

Arctiidae 
Arctiidae 
Arctiidae 
Cossidae 
Cosmopterygidae 
Cosmopterygidale 
Gelechiidae 
Tineidclae 

(Gracilariidae) 
Tineidae 

(Gracilariidae) 

4 

Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 
Lepidoptera 

Lep idoptera 

(Cont'd) 
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Sr Name of pest Family Order 
No. 

1 2 3 4 

103. Bucculatrix spp. Lyonetiidae Lepidoptera 
104. Nygmnia lunata Wlk. Lyonetiidae Lepidoptera 

(Eu!roctislunata Wlk.) 
105. N. variansWlk Lyonetiidae Lepidoptera 
106. NygimiafraternaMoore Lyonetiidae Lepidoptera 

(EuproctMs fraterna Moore) 
107. NyginiaxanthorrhoeaWlk. Lyonetiidae Lepidoptera 
108. Porthe.ia(Actornis)proucta Wlk. Lyonetiidae Lepidoptera 
109. Nepticula spp. Tin iidae Lepidoptera 

(Nepticulidae) Lepidoptera 
110. Svlelpta derogata F. Pyrdlidae Lepidoptera 
111. Phvcita infusella Meyr Pyralidae Lepidoptera 
112. Corcyra cephalonicaStaint. Pyralidae Lepidoptera 
113. DichorcrocispunctiferalisGn. Pyralidae Lepidoptera 
114. Acherontia styr Westor Sphingidae Lepidoptera 
115. Cacoecia spp. Tortricidae Lepidoptera 
116. .lraecertsficcta Deg. Tortricidae Coleoptera 
117. Alckies leo aridus 01. Curculionidae Coleoptera 
118. A cidodes affaher A uriv. Curculionidae Coleoptera 
119. Alcidodes fabricii F. Curculionidae Coleoptera 
120. Amorphoidea spp. Curculionidae Coleoptera 
121. Leproptus (Astyctus) lateralis F. Curculionidae Coleoptera 
122. AtactogasterfinitimtusF. Curculionidae Coleoptera 
123. Alyllocenis transmarinusH bst. Curculionidae Coleoptera 
124 Myllocens undecinputstulatus 

Faust var. maculosus Desh. Curculionidae Coleoptera 
125. Alyllocems discolor Boh. Curculionidae Coleoptera 
126. Alvlloc'r.s sahulosus Mshl. Curculionidae Coleoptera 
127. Rhinoscapha spp. Curculionidae Coleoptera 
128. Tanvinectus hi.pid,. Mshll. Curculionidae Coleoptera 

129. Alyllocen.s blandu.s Fst. Curculionidae Coleoptera 

130. Alyllocerus laetivirens Mshli. Curculionidae Coleoptera 

131. Pempheraffinis (Fst.) Curculionidae Coleoptera 

132. Tanymecus indicus Fst. Curculionidae Coleoptera 

133. Tanymecusprinceps Fst. Curculionidae Coleoptera 

134. Aulacophora (Raphidopalpa) 
foveicollis (Lucas.) Chrysomelidae Coleoptera 

(Cont'd) 
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Sr. Name ot pest 
No. 

I 2 

135. CoelosterniaspinatorFb. 
136. NisotramadurensisJacob. 

Podagrica 
137. Coryna spp. 
138. Epicauta spp. 
139. Alylabris spp. 
140. Zonabrispustulata Thnb. 
141. Alphitobih. laeiigatusF. 
142. Cola-spo.maauripenne Motsch. 
143. Soh'nopsis geminata F. 
144. Contarnia spp. 
145. Tetranychu%ciinaharium 

Family 	 Order 

3 	 4 

Cerambycidae Coleoptera 

Halticidae Coleoptera 
Meloidae Coleoptera 
Meloidae Coleoptera 
Meloidae Coleoptera 
Meloidae Coleoptera 
Tenebrionidae Coleoptera 
Eumolpidae Coleoptera 
Formicidae Hyrnenoptera 
Itonidae Diptera 
Tetranychidae Acarina 
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Chapter 7 

INSECT PESTS OF SUGARCANE
 

Ali Asghar Hashmi* 

Sugarcane is an important cash crop of Pakistan ranking fourth in the 
economy of country. The crop remains in the field for the whole year, it is 
therefore, twice as vulnerable as any other crop to insect damage. Insects 
feeding on sugarcane are diverse, numerous and characteristically of limited 
geographical distribution. At the global level 1300 insect species attack 
sugarcane while in Pakistan 61 species are on record. Variable statistics 
about the extent of damage by various species are quoted, which have 
negative impact on total cane production, but that is not properly 
documented. 

The crop is grown in all the four provinces. The yields range from 37-50 
tonnes per hectare. Some of the significant insect and mite pests are listed in 
Table 1. 

Table 1.The annotated list of sugarcane insect pests 

S. Common Name Technical Name Family: Order 

No. 

A. BORE S 

1. Sugarcane top borer Scirpophaganivella (Fabricius) Pyralidae: Lepidoptera 

2. Sugarcane stem-borer Chilo nfuscatelius (Snclon) Pyralidae: Lcpidoptcra 

3. Sugarcane stem-borer Chilo auncilius Dudgeon Pyralidac: Lcpidoptera 

4. Sugarcane root-borer" Eminaloceradepre,%,slla (Swinhoc) Pyralidac: Lepidoptera 

5. Gurdaspur borer Acigona stcniellus (lamipson) Pyralidac: Lepikoptera 

6. Maize borer Chilopartellu Y(Swinhoc) Pyralidac: Lcpidoptera 

*l',ttqml S utfil !Offie, IPaAi tili ig tuital Rcwari Cmnh d, I/Ihflllhnbd (Cont'd) 
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(Coni 'd) 

S. Common Name Technical Name 

No 

7. Pink graminaccous borer Sesania inferens (Walker) 
8. Pink graminaccous borer Sesainta tnifonnii Ddgn. 

9. Sugarcane Icaf-hoppcr 
10. Sugarcane white fly 

11. 	 Sugarcane mealy-bug 

12. 	 Sugarcane mcaly-bug 

13. 	 Sugarcane mcaly-hug 

Sugarcane niealy-hug 

14. 	 Sugarcane black-hug 

15. 	 Sugarcane aphis 

16. 	 Mole cricket 

17. 	 White ant 

18. 	 White ant 

19. 	 Sugarcane mite 
20. 	 Sugarcane mite 

21. 	 Sugarcane mite 

1. SUCKING INSECTS 

PvillaperpusillaWalker 
Aleurolobus barodensis (Maskell) 

Saccharicoccussacchari(Cockercll) 
Kirit.whelikella vacchai (Green) 

Phenacoccussaccharifohi (Green) 

fh'erococc tv rehi (Lind.) 

Caveleriuv ercavatus (Distant) 

Allehaap iv sacchan (Zchntcr) 

C. 	 ATTACKING SETrS AND ROOTS 

Gryllotalpaafricana Polissot 

de Beav. 
Microtennesobesi Holmgren 


Tennes obesus (Ramb.) 


D. MITES 

Oligonychus indicus (Hirst) 
Schizotetranychusandropogi 


Tarsonenusspinipes 


lamilv: ()rdcr 

Noctuidac: Lepidoptcra 

Noctuidac: Lcpidoptcra 

Fulgoridac: Heniptcra 
Aleyrodidac: c-lemiptera 

Coccidac: Ilcmiptcra 

Coccidac: -lcmiptcra 

Coccidac: 1-1cm iptcra 

Coccidac: -lciniptcra 

Lygacidac: lI cmiptc a 
Aphididae: Lcpidoptera 

GryllotalpidaL Orthopter, 

Termitidae: Isoptera 

Termitidae: Isoptera 

Tetranychidae: Acarina 
Tetranychidae: Acarina 

Tetranychidae: Acarina 
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Scirpophaganivella (Fabricius) (Pyralidae: Lepidoptera) 
(Top borer of sugarcane) 

DIAGNOSTICS 
Egg: Oval, scale-like, covered with yellow or reddish brown hairs from the 
anal tuft of the female. Nearly 300 or more eggs are laid in clusters of 5-102 
on the lower surface of the leaves. 
Caterpillar: Creamy white, dorsal vessel prominent, thoracic region tapers 
towards head; longitudinal dark streak along the middle of dorsum. 
Pupa: Brownish, abdominal tips broadly rounded. 
Adult: Pure white, front wings long, narrow and triangular, hind wings shorter 
and wide; abdomen of female furnished with a brownish or reddish tuft of 
silken hairs. The males are smaller than the females. 

DURATION OF LIFE STAGES 
The durations of egg, larval, pupal and adult stages are 7-9, 28-35, 7-10 

and 4-5 days, respectively. 

PERIOD OF ACTIVITY 
The pest is active from March to October, and overwinters as a full 

grown larva in the top portion of the attacked food plant from November t' 
February. These caterpillars enter into the pupal stage about the second 
week of February and the moths begin to appear on wings towards the end of 
February or early March. During the day time these rest on sugarcane as well 
as on tall grasses, shrubs and trees growing near sugarcane fields where they 
can be easily caught with hand or hand nets. They become active at night 
when they fly, move about and mate. The females lay 300 or more eggs in 
clusters of 5-104 on the leaves of sugarcane plants. Egg laying is also done on 
other vegetation near the sugarcane field when the infestation is high. The 
eggs hatch in 7-9 days. The young caterpillars bore into the mid-rib of the 
leaf. More than one caterpillar ,'.ay bore into the same mid-rib, but only one 
survives, which works its way towards the base of the whorl leaving a trail of 
whitish streak behind, which ultimately turns reddish due to fungus attack. In 
the case of resistant varieties some caterpillars perish near the base of the 
whorl. The factors that cause the death of the pest require to be investigated. 
After reaching the base of the leaf it bores into the top portion of the cane. 
The larvae are full fed in 4-5 weeks. Pupation takes place in a specially 
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prepared chamber which is usually located just above a node. The brownish 
pupae transform themsleves into adult within 7-10 days. The pest is active 
from March to October/November, when it passes through 5 broods, with 
caterpillars of 5th brood overwintering in tile top portion of tile infested 
cane. 

NATURE OF DAMAGE 
Damage is caused by the caterpillars which are generally found in the 

top portion of the cane. The first two broods of this pest attack young plants 
before tile formation of tile cane. In the subsequent broods, the pest attacks 
tile terminal portions of the cane, causing bunchy tops. Damage by tile third 
and fourth broods may result in more than 25 %/creduction in weight. The 
quality of juice is also affected adversely. The pest infestation extends from 
March to October and is very serious during July-August. 

Month wise, the damage takes the following forms: 
- The shoots attacked by the first two broods (April-June) are 

killed 
- Cane affected by the third brood (July)remains stunted in 

growth and there is generally a decrease of 14 to 15 percent in 
height of such a cane. About 35 Percent of the cane attacked in 
July gives out top branches (sprouting) 

- Canes attacked by the fourth brood (August) grow slowly. 
- By the time the 5th brood appears in September, the canes have 

almost attained their normal height. The height of attacked cane 
is only 1-2 percent less than that of the healthy cane. Only a few 
of the canes attacked in September give out top branching. 

The following symptoms indicate the presence of top borer in the field: 
- Dried LIP central most leaf roll 
- Reddish or whitish streaks on the mid-rib of the one or more 

leaves. 
- Bunchy tops 
- Central leaves with ragged or jogged margins. 

DISTRIBUTION 
This pest occurs on sugarcane in Burmah, Cylon, China, Formusa, 

Indonesia, India, Japan, Pakistan, Philippines, Sri Lanka and Thailand. 
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FOOl) PLANTS 
The caterpillars have been collected from Kahi (Sacchanan 

.spontanelIn), Sarkanda (Saccharam sara) Eleusine covacana, guinea grass 
(1anicum inaniumn). The pest however, shows a special preference for 
sugarcane. Nair et al. (1972) listed nine plant species in addition to sugarcane 
as host plants. 

CONTROL METHODS 
1. 	 Remove the "dead heart" and kill the caterpillars with the help of 

a sharp spike. 
2. 	 The sugarcane tops should be cut in February and fed to the 

cattle to kill the hibernating larvie. 
3. 	 Mechanically destroy the eggs of the borers. 

Chemical
 
Same as listed under stem borer
 

Chilo infuscatellus Snellon (Pyralidae: Lepidoptera) 
(Shoot borer or Stem borer of sugarcane) 

Synonym: In the literature this insect has been mentioned tinder different 
names, which should preferrably be called other names rather than 
synonyms. These are: 

Arvria .siticaspisHampson (1919)
 
Diatraeacalumina Hampson (1919)
 
DialraeashariinensisEguchi (1933)
 
Chilo hvzhihiellus Gerusimor (1947)
 
Chilotraea infuscatella Kapur (1950)
 
Chilo infuscatella Bleszynski (1965)
 

DIAGNOSTICS 
Egg: Flattened, scale-like, pale yellow (=creamy white) when freshly laid. A 
single female lays 300-450 eggs in clusters of 11-36 (average 30) on the lower 
surface of the leaves. 
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Caterpillar: Dirty-white or pale yellow, with five brownish (some call light 
violet) longitudinal stripes on dorsum; head and prothorax dark-brown. 
Crochets arranged in horse-shoe form, with the gap pointing towards outside. 
A full grown caterpillar measures about 25 mm in length. 

Pupa: Reddish-brown, abdominal segments furnished with a zig-zag ridge, 
this ridge COu rses around the entire 7th abdominal segment. 
Adult: Brownish pale-yellow, tinged with dark colouration; front wings 
brownish with dark spots along the longitudinal veins, one in the centre and a 
row of black spots along the Outer margin, each spot being edged with white. 
I lind wings whitish. 

I)URATION OF LIFE STAGES 
The egg, larval, pupal and adult life durations are, 5-7, 18-23, 7-12, and 

2-4 days, respectively. 

PERIOI) OF ACTIVrIY 
The moths appear on wings from about 8th of March in the Punjab. 

They fly and pair only at night. The females lay eggs generally on the 
underside of the sugarcane leaves in batches. The young caterpillar on 
emCrgence leads a free life for a day or so when it feeds on the epidermis of 
leaves either by cutting holes or by eating in streaks. Afterwards it bores into 
the stem. On becoming a full grown caterpillar in about 18-23 days it 
measures utpto one inch. A caterpillar is capable of making more than one 
hole/bore either in the sanme plant or on different ones to which it migrates. 
It pupates in the same tunnel in which it was feeding as a larva or in a 
specially constructed chamber by the larva. The pupa changes into adult in 7
9 days. The pest has 5-6 generations during its active period from March to 
October. It passes winter (November-February) as a hibernating larva in tl,e 
stubbles of sugarcane. These larvae pupate sometimes in February arid 
emerge as moths during March. 

NATURE OF DAMAGE 
This is a very injurious pest and its caterpillars destroy about 20% of 

the young shoots during April-June annually. The larvae, after hatching from 
the eggs, reach the plant base, bore into the shoot and feed there. In years of 
severe infestation, the damage may be as high as 67%. The caterpillars feed 
in the stem and cut off the growing point (central whorl of the leaves) causing 
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the later to wilt and dry. The central dead shoot is called "dead-heart". Such 
plants never grow further but the dormant buds sprout and produce side
shoots. After the formation of canes, its attack does not produce "dead
hearts" and damage is confined to a few internodes only. Even then, there is 
a considerable reduction in cane yield and sugar contents. 

DISTRIBUTION 
It has been recorded from Afghanistan, Central Asia, India, Korea, 

Formosa, Malaya and Phillipines. In Pakistan it is widely distributed in all the 
sugarcane growing areas of the country. 

FOOD PLANTS 
Sugarcane is the preferred host plant of this insect, but it also feeds on 

maize (Zea mays), bajra (Pennisetum lvphoideum Pich), Swank (Rumicum 
('O lUM linn), guinae grass (Penicum mniaimtm Facq.) dub grass (Cynodon 
ductylon Fers.), baru (Sorghum halepanse Pers.) Kahi and Sarkanda. 

CONTROL METHODS 
Cultural: The best way to prevent this insect from doing damage is to plough 
sugarcane stubbles anytime during November-February, when the 
caterpillars are hibernating in them. The uprooted stubbles should be 
collected and disposed of in a way that will ensure their destruction. 

Mechanical:1.Destroy egg-clusters by collecting them manually. 2. Destroy 
the moths by collecting them through light traps. 3. Remove the "dead
hearts" during April-May and introduce a sharp spike in a cavity and kill the 
caterpillars by moving the spike up and down. 

Chemical: For stem borer, three chemical applications are involved: 

FirstApplication (Dusting) 
1. 	 Apply BHC 10% dust @ 3.50 kg mixed with DDT 10% dust @ 3.5 

kg per acre from April to June. Dusting should be done in the 
morning. If BHC + DDT dust is not available, then 
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2. 	 Apply Sevin 10% dust @ 5 kg per acre. 
3. 	 The second application is of an insecticide which can be sprayed. 

Second Application (Spraying) 
1. 	 Spray any one of the following insecticides after 10-15 days 

interval during April-June, at the per acre rate indicated against 
each. 

i) Thiodon 35 EC. C 1000-1200 ml 
ii) 	 Carbicron 100 EC 0, 300-500 ml 

iii) 	 Bidrin 85 EC @ 300-500 ml 
iv) 	 Methyl-Parathion 50 EC (a) 500-750 ml 
v) 	 Nuvacron 40 EC (i4 1000 ml 

Third Application (Granuilars) 
1. 	 Apply Furadan 3% G @ 12-15 kg or Diazinon @ 7-9 kg per acre 

during May-June. The granules are applied through whorls and 
field is irrigated soon after application. 

Einnalocera depressella Swin hoe (Pyralidae: Lepidoptera) 
(Root borer of sugarcane) 

Synonomy: The original name was Meli, hlaptes depressella described by 
Swinhoe in 1885. IHampson (1896) desc .)cd it under Polyocha depressella. 
According to him, a syaonomy was created when Rag described Polyocha 
variegatella but later on Polyocha variegatella was considered a valid species 
(Hamp';on, 1918). Dudgeon (1905) created another synonomy by describing 
Polyocha saccharella. In 1977, Pobochadepressella was transferred to Pupua 
and later on to LImnmalocera (Hampson, 1918). 

DIAGNOSTICS 
Egg: Scale-like, creamywhite, 277-355 eggs are laid singly on leaves, stems or
 
on the ground by a single female.
 
Caterpillar: Pale-yellow with a yellow brown head when full grown; creamy
 
white transverse grooves on the body segments, which give it a wrinkled
 
appearance.
 
Pupa: Yellow-brown, tip of the abdomen knobbed on dorsum.
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Adult: Pale or yellow brown, palpi long and brush like; outer aspects of mid 
and hind tibiae clothed with hairs; forewings pale or yellowish brown with 
rounded apices; a white costal band and a brownish band running from the 
base to the apical angle; hind wings whitish. Female has a wing expanse of 
30-35 mam. 

DURATION OF LIFE STAGES 
The egg, larval, pupal and adult life stages last 3-5, 45-50, 10-18 and 5-7 

days, respectively, during the period of high temperatures. However, with low 
temperatures the larval period may go Ipto 109 days. 

PERIOD OF ACTIVI'If' 
The pest is active from April to November and passes through five 

broods. During Iyear, four generations are completed and the caterpillars of 
the fifth brood enter into hibernation in the stubbles of sugarcane plant. The 
overwintered caterpillars pupate during the second fortnight of March and 
adults start enmerging in the first week of April. A female on an average lays 
184, 260, 222.5, 261.4 and 2 15.6 eggs during the first, second, third, fourth and 
fifth brood, respectively. During the early stages of plant growth, these are 
laid mostly on the underside of the first and second leaf along the midrib, but 
in the later stages on the sixth to tenth leaf, mostly on the eighth leaf though. 

A freshly hatched caterpillar crawls to the base of the shoot at a 
distance of 9-11 inches. About 10-18 per cent of caterpillars bore successfully 
in the roots during the months of May and August, respectively. Pupation 
takes place at or below the surface of soil during the early stages of plant 
growth when full-fed caterpillar before pupation makes an exist hole 0.5" 
above the ground level. During later stages of plant growth a full-fed 
caterpillar before pupation constructs a silken tunnel and pupates at an 
average depth of 1.6" below the ground level. Emergepce of moths takes 
place soon after dark. Males live for 3-5 days and 4-7 days, while females for 
4-7 and 6-12 days during April-June and September-October, respectively. 

NATURE OF DAMAGE 
The larvae bore into stem below the soil surface. The central leaves of 

the attacked plants dry up, forming "dead-hearts" before the cane forming 
stage. The "dead-hearts" are not easily pulled out. As they feed, they cut right 
across the stem, reaching the adjoining tillers. The pest is primarily 
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destructive to the young plants and its attack is particularly severe from April 
to June. Plants attacked after formation of canes are not killed, although 
their weight and sugar contents are reduced. It is a minor pest of sugarcane. 
It is only in certain years that infestation exceeds 10-12%. 

For comparing the population of different borers infesting sugarcane 
crop, a survey was conducted by the Entomologist, Ayub Agricultural 
Research Institute, Faisalabad during 1972 in Sheikhupura and Jaranwala. 
The per cent infestation of Gurdaspur borer, top borer, root borer and stem 
borer was 35, 25, 24 and 17, respectively. The cumulative infestation level in 
some fields was as high as 55%. When such a survey was extended to make 
an assessment of varietal resistance to infestation of borer species, the 
percentage infestation was 6.5, 7.5, 8.5, 9.5, 10.5 10.5, 12.0, 12.0, 13.0, 13.5 
and 20.5 in COL. 54, L. 120, L. 113,, COL. 72, BL.4 L. 116, BL. 19, L. 112, 
COL. 44, C. 122 and L. 123, respectively. 

Distribution: India, Pakistan 

HOST PLANTS: Besides sugarcane, it has been found feeding on 
sarkanda, baru, sorghum and napier-grass. 

CONTROL METHODS 
Cultural/Mechanical: Destroy the stubbles after harvesting the crop to 

kill the hibernating larvae. 

Chemical: Apply any one of the following granular insecticide at the 
per acre dose indicated against each:

1. Curater 3 G @ 12-15 kg 
2. Solvirex 8.8 G @ 07-09 kg 
3. Disyston 10 G @ 07-09 kg 

Acigona ( = Bissetia) steniellus (Hampson) (Pyralidae: Lepidoptera) 
(New Pyralid or Gurdaspur borer) 

This pest was first recorded in 1923 from Sialkot by Mian Afzal 
Hussain, the then Entomologist to the Government of Punjab, Lyallpur, who 
named it as "new Pyralid borer". Moths were bred in the laboratory and 
specimens sent to Imperial Research Institute, Pusa and British Museum 
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London for identification. But the pest remained un-named till 1939, when 
Mr. G.A. Bisset named it as Chilo trypetes sp. nov. The pest is now known as 
Acigona ( = Bissetia) steniellus (Hampson). This is the most destructive pest 
of sugarcane in the Punjab province in some localities. In NWFP it is also 
serious in 5-6 years ratooned crops. Azhar (1978) reported its serious status 
in Lahore and Sargodha divisions of Punjab province during 1974-75. 

DIAGNOSTICS 
Egg: Flattened scale-like, glistening white to pale cream when freshly laid, 

changing to dark grey before hatching; 190-315 eggs are laid in clusters of 3

65 on the upper surface of the leaves along the mid-rib. An egg measures 
0.65-0.88 mm in length and 0.42-0.53 mm in width. 

Caterpillar: Body cylindrical, sparingly clothed with short setae. Head light 
orange or orange-brown, rest of the body creamy-white ornamented with four 

longitudinal reddish brown stripes situated along the spiracles and the dorsal 

vessel. The lateral stripes are very prominent particularly between 1st and 

9th abdominal segments. A full-grown caterpillar measures 25-28 mm in 

length and 2.5-3.0 mm in breadth. 

Pupa: Body more or less smooth, creamy-white when freshly formed, but 

later on changes to yellowish brown. Abdominal spiracles oval, slightly raised 

and deep brown in colour. Last abdominal segment terminating in a 

prominent broad ridge, distal margin of which is armed with three small 

spines. It is 14-19 mm in length and 2.3-3.0 mm in width. 

Adult: The moth is dull brown. The hind wings are whiter than the forewings 

which have seven dark spots, between the veins along the outer margin. 

Female is similar to male but possesses fewer dusky brown scales on the 

forewings and have simple antennae. The antennae in male are serrate and 

finally ciliated. A male is 25-27 mm long, while a female is 29-32 mm in 

length. 

DURATION OF LIFE STAGES 
The egg, larval, pupal and adult life durations are 4-6, 48-64, 4-13 and 

4-5 days, respectively. 

PERIOD OF ACTIVITY 
The adults from the overwintered larvae appear on wings during June-

July. Resuming of activity is usually linked with on set of monsoon rains. If 

http:0.42-0.53
http:0.65-0.88
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rains are delayed emergence of adults may also be delayed. The adults 
become active at night when they mate, copulation lasts for 10-23 minutes. 
The moths in captivity lived for 2-6 days, the females surviving the males a 
day longer. A female could lay 190-315 eggs in clusters at night on the leaf
sheath near the upper nodal rings of the stem. They are arranged in rows and 
overlap each other like the scales on the legs of birds. One egg cluster may
contain 3-65 eggs. The egg and larval stages occupy 4-6 and 48-64 days,
respectively. Prior to entering into pupation a full grown caterpillar 
constructs a in burrow in which itpupal cell the was feeding. The cell is 
internally lined with silken threads. It also provides the cell with the exit hole 
by cutting out small circular piece from the rind of sugarcane and covering
the hole thus made by a silken wet). Afterwards it transforms itself into pupa. 
The Pupal stage occupies 4-13 days. The life cycle of the insect is completed 
in 69-84 days, which is the longest among the sugarcane borers. During June-
August the total development is completed in 44-74 days. There are three 
generations of this pest in a year and the pest is active from July to O-:ober. 
Hibernation takes place as caterpillar in the basal portion of the cane in 
November. Full fed larvae of 3rd generation migrate to the roots of healthy 
or attacked canes for hibernation. For this purpose they come out of the 
tunnel, crawl along the stem and bore into it 2-3" above the ground and thus 
enter the roots. If during migra:ion they are blown off the plant by wind, etc., 
they bore into lower portion of any cane to enter the roots. Thus the full 
grown hibernating larvae pass winter and early part of summer (November-
June) in the sugarcane stubbles. These larvae pupate sometime in June and 
start emerging as moths in the end of June or in the first week of July, to 
repeat the life cycle. 

NATURE OF DAMAGE 
The attack of this pest starts when internodes are well formed. The 

caterpillars after hatching feed for a while on the buds situated on the top

first and second internodes 
and then they bore into it from near the buds. 
They feed on the tissue first below the rind boring their way upwards (from 
the point of entry) in a spiral manner. Externally this passage appears as a 
dark spiral streak, which on closer examination is found to be made of a 
series of punctures lying side by side like the beads in a rosary. When about 
2/3rd of the internode is damaged in this manner, the caterpillar bores 
deeper into the softer tissue of the cane and feeds by making a single, 
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straight and central tunnel. The dark spiral streak renders the affected 
internode weak which breaks off when shaken by wind or passing animal. 
Upto the second moult the caterpiliars feed gregariously when there may be 
27-42 of them in a single bore. Afterwards they disperse and lead a solitary 
life. The attacked canes may loose weight by 54, 40 and 25% during July, 
August and September, respectively, and are poor in sucrose. Thus this pest 

adversely affects the quality and quantity of the cane. 

It is usually after 7-10 days of attack, that the withering of the central 
leaves (notably 5th leaf) occurs, this is followed by the total drying up of the 
tops (1-4th leaves). The affected canes break at the point of attack with a 
slight jerk. It is at this stage of drying LIp of tops, that the larvae come out and 
enter the adjoining canes singly or in twos. They may again come out from 
these canes and attack more of the adjoining plants. The pest destroys 20-25 
per cent of the crop in normal years. In case of severe infestation, the loss 
may be as high as 70-75 per cent. It is in this case that neither the dead heart 

can be pulled out nor any cavity left behind as against shoot borer. Midrib 
also remains unstreaked as against top bom er in whose case the midrib of the 
leaf is rendered streaked. 

DISTRIBUTION 
According to Bleszynski (1969) it is distributed in Sourth West Asia and 

Indo-China. !n Pakistan its occurrence has been on record in NWFP & 
Punjab province. 

CONTROL METHODS 

Cultural 1. This insect attacks the crop during June-July. At this time the 

crop has usually grown so high that it makes the insecticidal application quite 
difficult. The infested parts are therefore, cut and burnt or fed to the cattle, 

during July-August, for achieving encouraging results. The effect on the 

remaining shoots can lead to a reduction from 30% upto 10-16%. 

2. Earthing LIp of ratoon crop checks the emergence of adults from the 
siubbles. 
3. Ploughing up of stubbles and subsequent stirring of th,. soil after 10 

days interval can also prove helpful in destroying the hibernating larvae. 

4. A crop having 10% or more infestation should not be ratooned. 
5. Removal of dead hearts also lowers infestation. 
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Mechanical: 1. Destruction of egg-clusters can lower the percentage of 
infestation. 
2. Spike thrust method can be used for the affected stubbles. 
3. Deep harvesting of cane though took more time yet increased millable 
cane by 10% but reduced the number of caterpillars to 28% as against 70%
 
in case of stubbles left after cane cutting at ground level.
 
Chemical: 1. In the beginning of monsoon (June-July) apply 10% dust (e 5 kg
 
per acre with a dusting machine. 
2. If the need arises spray the crop with any one of the following 
insecticides at a per acre dose indicated against each: 

(i) Thiodon 35 EC @ 1000-1200 ml 
(ii) Carbicron 100 EC @ 300-500 nil 

(iii) Nuvacron 40 EC @ 1000 nil 
(iv) Methyl-parathion 50 EC Ci 500-750 mi 

PyrillaperpusillaWalker (Fulgoridae: Hempitera) 
(Sugarcane leaf-hopper) 

DIAGNOSTICS 
Egg: The eggs are laid in clusters on the underside of the leaves during the 
summer and within the leaf sheaths during the winter. The clusters are 
covered with a white fluffy material from the anal tufts of the females. As this 
tuft is removed, oval, pale-white eggs are seen in three to five longitudinal 
rows. Each egg is rounded at the extremity. 
Nymph: Fifth stage nymphs are long, greyish brown, eyes greyish green with a 
central black spot. Tegmina reaching third abdominal segments, each with a 
black spot at outer posterior margin; two white prominent feather-like 
filaments at the end of the tail of its body. 
Adult: Body and legs ochraceous (straw coloured), paler beneath than above, 
tegmina yellowish-white. Semi-opaque, apical area and outer claval margin' 
speckled with minute black spots; wings pale hyaline. The dorsal ridge to 
cephalic process is much less prominent in front of central transverse ridge
than behind it. Front of head extending into a bladder-like structure believed 
to be luminous. Eyes red and prominent, ocelli usually two. 
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DURATION OF LIFE STAGES 
The egg-stage lasts 8-10 days during summer, 20-40 days in winter, i.e., 

Novcmber-December. Nymphal life is 8 weeks during summer, 5-6 months in 

winter. The adult lives for 27-52 days. 

PERIOD OF ACTIN ITY 

The life cycle of this insect is completed in 36-41 days. Incubation 

period on the average is 8 days during autumn, when the insect pest is most 

active. During this active period the duration of five instars is 8.17, 6.20, 5.80, 

7.60 and 9.50 days, respectively. From January to third week of March the 

pest is in the form of nymphs, and at that time they migrate to tie wheat, 

where they assume adult form in March-April and these adults then migrate 
wheat is harvested. Theto sugarcane about the middle of April, when 

females lay eggs on the underside of leaves in cold season. Sometimes they 

are laid on any part of food plant, on road sides, weeds and soil, etc. Each 

egg cluster is covered with whitish waxy threads. Each female lays 770 eggs. 

Eggs hatch out in 7-12 days in April-October, but during winter they take 20

40 days. Young oncs turn into adults in 4-21 weeks depending upon the 

season. There are 3-5 generations in a year. 

NATURE OF DAMAGE 
The pest occurs throughout the year but is severe in April to October. 

Activity-wise it appears in April-May and again in August-September. The 

latest studies carried out by Kazi (1988) revealed that in Sind (Hyderabad, 

Nawab Shah and Tharparkar) the laxinlui population of nymphs is found 
inflict damage byfrom June through August. Both the adults and nymphs 

sucking juice of crap. The leaves become pale, wilted and ultimately growth 

is affected. Succulent varieties with broad leaves are preferred. 

The insect excretes a thick transparent liquid known as honey-dew 

which falls on the leaves and provides a good medium for the growth of black 

mould. Owing to development of fungus, the crop turns black, which renders 

the tops unfit for feeding to cattle. The black mould/coating also interferes 
by the plant. Thewith photosynthesis, and very little food is manufactured 

worst affect is, the deterioration of juice. The existing sucrose in the canes is 

reduction in sugar yield is not uncommon. Thealso used up and about 25% 


cane juice becomes high in glucose, turns insipid and if used for making gur
 

gives rise to a soggy m.ass which does not solidify properly.
 



276
 

DISTRIBUTION 
It is widely distributed in sugarcane growing areas of Punjab, NWFP

and Sind in Pakistan. It was first recorded in Indian Punjab in 1917 (Misra,
1917) and in 1922 from Lahore and then from Faisalabad (Rahman and 
Nath, 1940). 

FOOD PLANTS 
Besides, sugarcane, this insect is also found on wheat, barley, oats,

maize, sorghum, baru, guinea grass, swank and sudan grass. 

CONTROL METHODS 

Cultural/Mechanical: 1.Destroy the eggs. 
2. Destroy the pest through hand nets.
 
Chemical: 
 Spray the crop with any one of the following insecticides (in
required quantity of water) on the appearance of the pest at a per acre dose 
indicated against each: 

(i) Gusathion 20 EC @ 1000 ml 
(ii) Malathion 57 EC @ 1000 ml 

(iii) Methyl-parathion 50 EC @ 500-750 ml 
(iv) Diazinon 60 EC @ 500 ml 
(v) Roxion 40 EC @ 300-400 ml 

(vi) Cygon 40 EC @ 300-400 ml 
(vii) Perfekthion 40 EC @ 300-400 ml 

(viii) Rogor 40 EC @ 300-400 ml 
(ix) Basudin 90 SCO 400 ml 
(x) Perfekthion ULV 1000 ml 

(xi) Thiodon ULV 1000 ml 
(xii) Anthio 25 EC @ 500 ml 

Recent studies by Kazi (1988) revealed that even after week of spray
Perfekthion ULV and Thiodon ULV, gave 96.37% and 98.22% reduction in
the nymphal population while initially Basudin 90 SCO, gave 96.10% 
reduction followed by Anthio 25 EC (93.70%). 

Biological: Release of a parasite Epipyrops melanoleuca Fletcher has 
been found to be effective, for controlling nymphs. Kazi (1988) revealed that 
at some places in Sindh there was 60-70% nymphal parasitism. 
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Aleurolobus barodensis Maskell (Aleyrodidae: Heiniptera) 
(Sugarcane whitefly) 

This is not a serious pest. In the absence of sugarcane, it can also 
survive on sarkanda. 

DIAGNOSTICS 

Egg: The eggs are creamy-white, conical and are glued to the surface of the
 
leaves. They are found in groups of 15-20, arranged in a single file. Egg stage
 
lasts 8-10 days.
 

Nymph: The nymphs are about 3 mm long, oval in outline, flattened and
 
scale-like in form. They remain sticking to the same spot on the leaf where
 
eggs are laid. They are black and have a silvery-grey waxy coating on the
 
body. Nymphal duration is 25-30 days.
 

Pupa: Dark-brown, elongated, elliptical with side nearly straight, abdominal
 
segment indistinct. Pupal period lasts 10-11 days.
 

Adult: The adults are small delicate pale-yellow insects, about 3 mm long,
 
and their wings have a white mealy appearance, mottled with black dots.
 
They flutter about briskly, but because of their small size and brief life, they
 
are not easily noticed in the fields. Adult life is 1-2 days.
 

PERIOD OF ACTIVITY
 
The pest breeds practically throughout the year except during the 

winter, when the nymphs and pupae are mostly present. Winged adults 
appear in the spring and soon after emergence, they copulate in an end-to
end position for 30-40 seconds. The insect completes nine generations in a 
year and in March-April, they migrate from the old to the new sugarcane 
plants. Their life cycle is prolonged in the autumn, when the nymphal and 
pupal stages are completed in three to four months. The complete life cycle 
normally takes 40 to 55 days. There are as many as 9 generation per year. 

NATURE OF DAMAGE 
Only the nymphs cause the damage by sucking the cell-sap. The general 

vitality of the plants is reduced and quality and quantity of gur produced is 
poor. The crystallization of sugar being sub-normal, sugar recovery is 
reduced by 15 to 25 per cent. 
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A black mould develops on the honey-dew excreted by the pest and it 

interferes with proper functioning of the leaves and renders them unfit as 
fodder. 

Yellow streaks appear on the attacked leaves and the crop acquires a 
palish-green appearance. The leaves turn black owing to the development of 
a fugus. The underside of the leaves is full of nymphs and pupa. 

SaccharicoccussacchariCock. (Pseudococcidae: Hemiptera) 
(Cane mealy bug) 

This is a minor pest of sugarcane. It is often present in very large
numbers and the amount of honey dew secreted is substantial. It is probably 
toxicogenic. However, whether mealy bug really causes appreciable damage 
to sugarcane is debatable. 

Mealy bugs are seen Icl.stered at the basal nodes of the sugarcane and 
are exposed when a leaf sheath is removed. Sorghum, rice and various 
species of grasses have been found to be the alternate host plants of the pest. 

DIAGNOSTICS 
Egg: These are yellowish, smooth, cylindrical and rounded at both ends. The 
eggs are laid under the leaf sheath. Duration of egg-stage is 7-10 days. 
Nymph: These are t;ansparent, pink and are very active. The total nymphal 
duration is 14-21 days. 
Adult: The female is pinkish and is elongate, oval to round in shape (sac-like

segmented body,) covered all over with a white mealy powder. The males are
 
sluggish, have one pair of wings, are short-lived and their only function is to 
fertilize the females. Full grown female lives 3-5 days. 

PERIOD OF ACTIVI'Y 
The pest practically breeds throughout the year. Hatching usually takes 

only 10-14 hours, for the eggs are retained in the genital tract of female until 
their development is well advanced. The pest completes several generations 
in a year. The life cycle takes about 30 days to complete. 

NATURE OF DAMAGE 
Mealy bugs are first noticed in appreciable number when the canes are 

four-month-old. Afterwards, they remain on the plants till harvest. Canes 
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having tight fitting sheath are more or less free from the attack, whereas a 
drought-affected crop is more severely damaged. Nymphs and wingless 
female adults cause damage by sucking the cell-sap from the caries and 
befoul them by their mealy secretions and honey dew on which a sooty mould 
develops. This makes canes appear blackish. 

Caveleius (= Macropes) excavatus Distant (Lygacidae: Hemiptera) 
(Sugarcane black bug) 

The pest is widely distributed throughout the country and it is believed 
that the ratooning practice has helped its multiplication. The alternate host 
plants have b1een found to be rice (Oryza sativa), maize and a number of 
grasses. 

DIAGNOSTICS 

Egg: Egg, are creamy-white when freshly laid, becoming brownish before 
hatching. In summcr, 55-478 eggs are laid in clusters of 16-17 on the inner 
surface , t ,heathing base of the side leaves. In the winter, they are laid singly 
or in pair,, close to the roots in tile soil at the depth of 5-7 cm. The egg stage 
lasts 9-17 days during May to September and 85-159 days during October-
January. 

Nymph: The nymphs have shape and colour !,imilar to those of the adult but 
are smaller in size. There are five nymphal instars completed in 38-52 days 
during March to July, 26-42 days during July to October and 64-70 days 
during October to December. 

Adult- The adults are 6-7 mrn long, black with white patches on the wings 
which extend slightly beyond the abdomen. The males live upto 112 days in 
summer and 210 days in winter. The respective life duration for the females 
is 118 and 242 days. 

PERIOI) OF ACTIVI' 
This pest actvely breeds throughout the year but, during the winter 

(October to March), mostly (hibernating) adults and eggs are noticed around 
tile sugarcane stumps, 5-7 cm deep, where they feed and oviposit. The insects 
complete appproximately three generations in a year. Eggs are laid in the soil 
at a depth of 5-7 cm during winter which hatch during the next season. Thus, 
in March-April, the new nymphs and the old adults are seen feeding side by 
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side. By May, all the adults die and only the nymphs remain alive and they 
mature by June. Afterwards, the generations ovei lap and all stages are found 
in the field. When the temperature is too high adults may also aestivate in 
June. 

NATURE OF DAMAGE 
Both the nymphs and adults cluster within the central leaf whorl and 

sheath bases of lower leaves of young plants to suck the sap. On the grown up 
plants they feed within the leaf sheaths. 

The attacked leaves become pale, bear brown patches and dry up 
gradually. They also show holes after feeding. In severe cases, whole crop 
gives a scorched look. 

The cane varieties with loose and large sheaths are more susceptible to 
this pest. The infestation is also higher on the ratooned crop. The damage 

interferes with the growth of ihe cane and affects both the quantity and 
quality of molasses. 

CONTROL METHODS 

Cultural: Burning of stubbles and spraying with recommended insecticides 
are the effective control measures. 

Biological: Eggs are parasitised by Nardo Cumaeus Nixon and N. Phaeax 
Nixon. 

Chemical: Spraying with Bidrin 24 EC, Anthio 25 EC, Orthene 75 WP or 
Methylparathion 50 EC @ 250 ml/acre 

Spraying with Mikantop 40 EC or Roxion 40 EC @ 75 nil/acre. Any of 
the above chemical can give affective control upto 98%. The spray could be 
repeated as and when needed. 

Microtermesobesi Hol. and Termes obesus Rarnb. 
(Termitidae: Isoptera) 

(White ants) 

This pest is very serious in sandy soils. It is present in almost every field. 
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The cultivation of sugarcane in some areas e.g. in Lieah and Blhakkar in the 
Punjab province is restricted. In NWFP about 70-80% termite danage to 
sugarc.;ie is by Al. ohesi while ":obe.su. damage constitutes 20-30% only. 

The termites are social insects and their colony organization is based 
on a caste system. In a colony, there are numerous workers, soldiers, a queen, 
a king and a good number of complementary or the colonising forms of true 
but young mlales and females. There are winged in 'ividuals of both sexes and 
ale produced in large number during the rainy seaso,.l 

Queen: This is the only perfect developed female in the colony. Its 
reproductive system occupies almost the entire abdomen and she is a sort of 
(gg-laying machline, lay'rig one egg per second or 70,000 to 80,000 eggs in a 

day. She lives 2-3 years. The egg stage lasts 7 days during summer. 

King: The king emerges from an untertili '-l -t v and t'core, ',. ly 
developed by consuming better diet. lie is the father o! the colony and is a
 
constant companion of the queen, living with her in the "royal" chamber.
 

Complementary Castes: These are short-winged or wingless creatures of both
 
sexes and lead a subterranean life. In the event of untimely death in a colony,
 
they replace the king or the queen and are thus, induced by the workers to
 
undergo sexual development.
 

Workers: These are pale-bodied insects about 4 mm long with large, brown
 
heads.
 

Soldiers: These are also pale, about 6 mm long and have very large heads
 
with conspicuous pincer-like jaws.
 

LIFE CYCLE 
The colony is established by a pair of day-flying winged reproductive 

forms. They shed their wings and make a cell underground from which the 
colony gradually expands. The mature colony is marked above ground level 
by a conical mound uo to I m height. If the nest is dug out, the sponge-like 
fungus gardens can he found. The chewed up wood and pieces of vegetables 
are built tIp into the fungus gardens on which special species of fungus are 
cultivated. Th,. termites then feed the fungal myrellium and bromatia. Eggs 

are hatched after about a week during summer. Within six months, the larvae 
develop to form soldiers or workers, as the casc may be. The reproductive 
castes, when produced, mature in 1-2 years. 
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NATURE OF DAMAGE
 
Only workers are responsible for the damage. The damage causes the 

poor germination of sugarcane setts and the drying up of shoots. Mature 
cane is encrusted with earthen tunnels. The pest appears during April to Juie 
and again in October. 

CONTROL METHODS 

Cultural: Always use well-rotten farm yard manure. 
- Avoid sugarcane sowing adjacent to poplar (Populus nigra) plantation or 
any other soft-word plantations (Sali acmopllla). 

Chemical: 1. Sugarcane sets should be dipped in 5% solution of 0.5% 
Dieldrin per acre prior to planting them. 
2. Apply 2-3 litres per acre of Dieldrin 20% EC at the time of rouni with 
irrigation. 

3. Apply 2-3 litres per acre of Heptachlor 32% EC during April-June on 
the appearance of pest. 
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Chapter 8 

INSECT PESTS OF ORNAMENTAL PLANTS
 
Mohammad Shahid* 

APHIDS
 

Aphids or plant lice belong to the family Aphidae (Aphididae) of order 
Heniptera. 

DIAGNOSTICS 
Aphids are small, pear shape, often green in colour, sometimes yellow; 

brown or black. Head broad, antennae of varying length, 3-6 segmented, lo

cated on tubercles; 3 ocelli and a pair of large compound eyes. Mouthparts 

typically piercing and sucking type, rostrum (beak) 4 segmented, in few cases 

5 segmented. In elates integument strongly sclerotized, in apterous soft and 

membranous. Metathorax strongly developed in winged forms to accommo

date the flight muscles. Wings usually absent, when present 4 in number, and 

transparent; at rest held roof like over body. Hind wings smaller than fore 

wings. Wing venation greatly reduced, varying in genera and species. Ab

domen 9 segmented, having a cauda (tail) as a projection of 9th segment. 

Fifth and sixth abdominal segments dorsally with a pair of cornicles which se

crete a waxy fluid that gives protection against the predators. The honey dew 

is secreted through anus. The young ones are smaller in size and with incom

pletely developed cauda. 

LIFE HISTORY 
In active seasons the aphids are viviparous i.e. instead of eggs, adults 

lay young ones and the females are parthenogenetic i.e. reproduce without 

being fertilized by'males. All the young ones so born are females. The 

number of young ones per female ranges from 40 to 120. The nymphs moult 

foul times to become adults and requir 15-18 days. The mature females live 

*Ptof,ceor and (hairman, )epartment of Entoniolokg, N Wh1'.Agricultural Uniutv , I'evhawar 
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for 15 days before they die. In active season mostly wingless females are 
found while in winter the females are winged. The winged form appears to 
help in migration of aphids to the alternate host plants since aphids are 
mostly polyphagous. 

HOST PLANTS 
The species of aphids which usually attack ornamental plants in 

Pakistan are listed vis-a-vis their host plants 

I lost Plant
 
Aphid species Technical name Vernacular name
 

A.l1zS go Sypii Glover Tagetes patula Mari Gold 
Celosia argentea Cockscombs 
Rosa spp. Delliasp. Roses 
Tecona stans 

C01y'vanthcnluln spp. Chrysanthemum 

Cinera-ia sp.
 
Aphisfabae Scopoli Tagctes patula 
 Mari gold
 
Aphis craccivoraKoch. 
 Rosa sp. Roses
 
Rhqpalophntt apmudobras.ica Brassicaoleracea 
 Ornamental cabbage
 
Dvis 
 acephala 
Macrosiphonella3anbonii Chranthelnumn sp. 
Alacrosiphuln rosacifonnis Das Rosa sp. Roses 
A. pisi Cestnmin nocternum Lady of night 
Acrl)hosiphonpisuln Lathynis odoratus Sweet pea 
Myzus persicaeSulzer Antirrhinui, majus Snap dragon 

Tagetes patula 

A lthea rosea Holy hock 
Viola tricolor Pansy 

Aphis durantiDas Durantaplumeiri Duranta 

The aphids are although small in size but very destructive because of 
the following characteristics:

1. 	 They have very high reproductive power because all are females 
and reproduce parthenogenetically.

2. 	 The adults and nymphs suck huge amount of plant sap due to 
which the plants loose their vigour of growth. 
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3. 	 Aphids secrete plenty of honey dew that becomes deposited on 
leaves which look waxy and lubricated. The honey dew is a sugary 
liquid on which the black sooty mould (fungus) very quickly de
velops. The respiration and photosysthesis of leaves is arrested 
because the stomata are blocked by honey dew. leaves that are 
covered by black fungus do not receive sun light. 

4. 	 In numerous instances it has been proved that aphids transmit 
many fungal and viral diseases of plants. 

5. 	 Some plants also react to the attack of aphids by gall formation, 
which is in fact the abnormal growth of a certain attacked part of 
a plant. 

CONTROL METIIODS 
Aphids can easily be controlled by using any one of a number of 

organophosphorus insecticides like Dimecron, DDVP, Decis, Methyl 

parathion, Diazinon, Perfecthion and Malathion in concentration of 0.025 to 

0.05 per cent solution. 

Phytomyza atricornis(Agromyzidae: Diptera) 
(Pea leaf miner) 

DIAGNOSTICS 
The adults are small, two winged flies. The frons and orbits are yellow 

on dark ground, vertex yellowish brown, antennae brown, orbital bristles 5 

pairs, mesonotum yellow, wings dusky with very fine hairs and brown veins. 

Abdomen and legs brown. Wings 2.38 mm long. 
Larvae are very small, creamy white, slender and stay in the tunnels in 

the leaves. If the attacked leaves are held against bright light, the larvae can 

be seen feeding inside the tunnel. 

LIFE 	HISTORY 
The pest is active from January to May and it passes rest of the year in 

soil perhaps in the pupal stage. The adults appear in January and after mat
ing the females start laying eggs singly in the leaf tissues. The eggs hatch in 2

3 days and the larvae feed on mesophyll between the upper and lower epi

dermis and make zigzag tunnels. The larval period is completed in about 5-8 

days 	and pupation occurs within the tunnels or galleries. The adults emerge 
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after about 6-8 days of pupation. A life cycle is completed in 13 to 20 days. 
There are several generations during January to May. 

HOST PLANTS 
The leaf miner attacks a large number of cruciferous plants, Antir

rhinum majus, Pisum sativumn, Linum usitatissinmum, Tropaelium major, and
Papaversomniferum. Only larvae are destructive and they make prominent
whitish tunnels in the leaves. The large number of tunnels made by the larvae
interfere in photosynthesis and hence normal growth is affected. Also the at
tacked leaves make the plant unattractive. 

CONTROL METHODS 
The pea leaf miner can be controlled by spraying Sevin 0.1%, Dime

cron, .05% or Dimethoate 0.02%, solution. The spray may be repeated if the
infestation reappears. The application of systemic granules like Temik 10 G 
at the rate of 5 gm per square metre or Solverex 10% at the rate of 5 gm per 
square metre will also control the pests. 

Drosichastabbingi(Gr.)(Coccidae: Hemiptera) 

(Mealy bug) 

This is commonly called as mango mealy bug. 

DIAGNOSTICS 
Egg: Light crimson in colour and oval in shape. They are laid in soil in an en
closed sac at a depth of 2-5 inches.
 
Nymph: They resemble the females in shape but are very small in size. A
 
female nymph passes through 3, 
 while the male nymph passes through 4 
nymphal instars. 
Pupa (only in males): Oval or slightly oblong in shape and covered with 
white mealy powder. Mouthparts absent. 
Adult: The species exhibits great sexual dimorphism i.e. males are entirely 
different from females in size and shape. 

Males: Body small, about 5 mm long, front wings are present, hind
wings are reduced to small knobs. Body and wings are deep crimson in 
colour. Antennae long, mouthparts atrophied. These flies are very sluggish. 
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Females: Much larger than males, upto 2 cm long, body is typically oval 

in shape and covered with white waxy powder. Antennae small and incon

spicuous, wings absent, legs short. These flies walk very slowly. 

LIFE HISTORY 
The Aill-fed female enters into the soil and lays 400-500 eggs in cottony 

sac 2-5 inches deep in the soil in May or June. The eggs hatch in January or 

February (after 7-8 months) and give rise to very small brown nymtphs. These 

nymphs come up to the surface of soil and then crawl up to their food plants. 

On the host plant these nymphs fix themselves on tender shoots in March 
males appear. After matingand become mature in April when the winged 

with females the males lie. The females continue to feed for another 2-3 

weeks. When they are full-fed they descend or drop to the ground in the end 

of May or early June. They enter into the soil to lay eggs, and die. The 

nymphs require 75 to 140 days to become adults. There is only one genera

tion in a year. 

HOST PLANTS 
As it is a polyphagUs insect, in addition to mango as its primary host, it 

also feeds on mulberry, citrus, peaches, plums, figs and guava, etc. In addition 

it infests a number of spring ornamental plants. The loss of plant sap results 

in the loss of vigour. The infested plants look very unattractive for bearing 

these bugs. 

CONTROL METHODS 
Spray Folidol, Diazinon, Metasystox or Lorsban in 0.05% solution on 

infested plants to kill the bug. 

Beinesia tabaci (Aleyrodidae: Hemiptera) 
(White fly of motia) 

DIAGNOSTICS 
This is a small insect which measures about 1 mm or less in length. It 

looks like a tiny fly. The wings are roundish and held loose and roof like on 

body. The body and wings are covered with white waxy powder. Normally the 

adults sit on the leaves but when disturbed they fly sluggishly for a few 

seconds and then resettle. The eggs are stalked and subelliptical in shape. 
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The nymphs are suboval in shape, having dentate margin, and vestigial legs.
They are usually fixed on leaf surface. The PIpaC are convex having notches 
at both the ends. They are yellow with deep yellow patches on abdomen. 

LIFE HISTORY
 
The white flies remain active on motia round the year and breed 
ac

tively from January to September. It completes several generations (over 10) 
on it. The eggs are laid singly on leaves. A female may lay up to 100 eggs in 
her life time. The egg stage lasts from 3-5 days. The nymphal period is com
pleted in 8-14 days. The pupal stage requires 2-8 days. The adults live for 5
12 days. A life cycle is completed in 15-30 days. 

HOST PLANTS
 
It is a polyphagous insect. In general it attacks crops like cotton, 
 to

bacco and summer vegetables. Among ornamental plants white flies have 
been recorded only on motia (1asminum sablhac).

The insect is although quite small but very harmful especially if the 
population is high. Both the adults and nymphs suck the plant sap with theresult that the plants loose growth vigour. Also the adults and nymphs secrete 
a large amount of honey dew which is deposited on leaves. The leaves be
come greasy and black because of sooty moulds that grow on honey dew. The
plants become weak showing yellow leaves which covered with blackare 

fungus and produce no flowers.
 

CONTROL METHODS 
White flies can be easily controlled by (a) spraying any one of the fol

lowing insecticidal solutions: 

Decis ... 0.012% 
Dimercron ... 0.025% 
Lorsban ... 0.025% 
Malathion ... 0.05% 
Perfecthion ... 0.05% 

or any other contact insecticide or (b) by applying any one of the fol
lowing granules:-

Temik 10 G @ 1gm per sq. metre. 
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Thimet 10 G @ I gm per sq. metre. 
Solverex 10 G @ I gm per sq. metre. 

LEPIDOPTEROUS INSECTS 

A large number of lepidopterous species attack numerous ornamental 
plants in the larval stage. Since they are polyphagous, so in addition to field 
crops and vegetables they also damage the ornamental plants. These have 
been discussed in a greater detail elsewhere in this book, only a brief 
reference is being made to them over here. 

The following members of the family Noctuidae ha,,e been recorded 
danaging ornamental plats:

1. ,4grotisYsilon } 
2. Agrotisflammatra } Cutworms 
3. /Igrotis .segetuni } 
4. Laphygma exia ua Lucern caterpillar 
5. Euxoa wgtis Surface caterpillar 
6. fleliothis anzigera Army worm 
7. tleliothisob.oleta Army worm 

The cutworms attack almost all the ornamental plants in seedling stage 
in nurseries or soon after transplantation. These larvae live in soil and do 

their damage at night by cutting and then feeding on the young plants. The 
remaining noctuids damage the ornarr -aal plants during day time by feeding 
on the foliage. 

The following ornamental plants are being damaged in particular by 
the above mentioned noctuid insects:

1. Calendulaofficinal Post marigold 
2. Rosa spp. Roses 
3. Papaversonniferum Garden poppy 
4. Petunia alba Petunia 
5. Verbina hAbrida Verbina 
6. Viola tric6lor Pansy 

Some of the other lepidopterous insects that are pests are:

1. Pieris brassicae: (The common cabbage butterfly attacking:
(a) Brasvsicaoleraceaacephala:(The ornamental cabbage) 
(b) Tropaelium majus: (Garden Nasturtium). 
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2. 	 Pctinophoragossypiella: (The spotted boll worm of cotton at
tacking Althea rowa, I loly hock). 

BNnsoniesjacquemonti(Garden snails) 

DIAGNOSTICS 
Snails are soft bodied animals, belonging to the Class Gastropoda;

Phylum MolIusca. The body is asymmetrical and provided with soft boney 
shell 	which is in ihe form of spiral coil. Inside the shell is a fleshy body. Nor
rnally the shell is about 1.5-2 cm ini diameter. In danger the body is con
tracted in the shell, but when active the fleshy body Comes out of the shell. 
The head region has two long retractile thread like tentacles which bear the 
eyes 	and a posterior large and broad fleshy foot which is used for creeping.
They 	are monoceous i.e., same individual has both male and female organs. 

LIFE HISTORY 
The snails breed actively in spring. The eggs are laid in loose masses of 

50-90 eggs in the soil. The eggs hatch in 7-10 days and young snails emerging
from the eggs start feeding up on tender plants. They grow slowly and be
come adults in about 2 years time. Normally snails are found at all times of a 
day but during mid-day when it is hot and dry, they hide themselves in plant
debris or soil. In extreme summer and winter they undergo dispause, and re
main active in large numbers on tree trunks, plant debris, understones and on 
wooden installations. 

The snails feed at night in most places and destroy young shoots of a 
large number of summer vegetables, fodder crops and ornamental plants in 
sping. They are polyphagous and have a very broad range of host plants. 
When their population is high, they may cause serious damage. Also they 
come out to foot paths, roads and even enter into buildings specially toilets. 

HOST ILANTS 
They can damage almost all the spring ornamental plants. 

CONTROL METHODS 
The best and the cheapest method is to control them with sodium chlo

ride (ordinary table salt). If otherwise not undesirable one can even dust dry
salt around flower beds in a thin band. This will work as a barrier and the 
snails will not be able to cross this. 
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Similarly, cotton cloth impregnated with table salt (by dipping in salt 
selution and then drying tip) may be spread around the flower beds to kee l) 
the snails off. 

Spraying of Sevin in 0.25% solution or dusting with Sevin dust will kill 
the snails and help in the protection of plants. Ducks if maintained will ac
tively feed on snails. 
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Chapter 9 

FOOD STORAGE INSECT PESTS 

Umar KhaniBaloch* and Niohaunmd lrshad 

INTR()I)UCTION 

AgricuIltn re is an linllortant sector in the cconomv ot Pakistan and et

it rrt,, been iiade to) grow more cereals fo totd. In the past when foodhZitC 
)Iodtin V.t not in ,torage wt;a ntral. The inas clmugh, tile prolci r 

creas'ed rIrOdctIM ha, ICulctcd in <,tormgoe Of grain', I(fr nee!+,rI)C iol. Thus 
losss I).ccaille eln lilnou anid hia\C Ittt s,,lit.'tcc.. Sice cCrCalkliltlc.' 


tic the ,taprc 

b' stoIrel InItheir homc, Iw tvrltlcslanc hig storcs hy tiaders, Iswell as 

moVclrnnilnt agCencic. ()f varitl , CaleS reponsible f')r loscs in tiqgc, in

scct )cst" contribute niaJoi share. In Pakistani the Storage clitoniology and 

oIther icltd snbjcct , erio~tly 

alid pi!Ca, 'hod (4 people (flPaitn, thlctfoie these have to 

hatd been inglected. Sc\Ieral insect species have 

bIel btond to be associaicd with ,toILred rains and milied cereals in Pakistan 
(I etrov, 19)0; lRahitna, -)4, lN)41; Jalnjnla and Nasi, )48,; I laitidUllih, 

1977, 9 N8110 7 (aVt 1982; aIiir, N82; Ahmed, and Rwtaniatii and 

dihat, I983). iMa v storage I)Cis have originIated in tropical and subtripical 
,
aica (L l'r(v, N)00b). The khapi a beetle, 'foigodrmna gra,'ori/mh Ive rt and 

lice wee'vil. Sito])ilus tvzm,' (L.) are belieed to have orioinated fiorn India 

ind ie now widelv distributed in tile %wloId. Some of these pest , damage the 

stored comiiodities Seret, and others are casual visitors. Ihese ,pccie, are 

either pi inary or- secondary pe.ts. Primary pest , can destroy the undariiaged 

co'nimdity while secondary ones invade already daraged products. At 

harvest the grains are mostly free from these pests. the insects reach grain 

through infested receptacles or transfer of populations. All the important 

insect species of stored products belong to order Coleoptera or Lepidoptera. 

the important species are dealt with as below: 

1 )iAre t,,of Research (Crop Protc aton),l'ahtanAgriculturalRewar h ('oincil, P0 1o.-1031, Islamabad 

utial Rewarcli Centic, PAR(,* Senior Suwetfic Officer, Enltomologtcal Reswc I Laboratories, Natlinal ,igtit 

lshinahmad 
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INIOLOGY AND FCOW(; OF INIPORTANT SPICIES 

Sitophlih's olyzac (I .) (curculionile: Coleoptera) 

This is the most destructive primary insect pest o stored grain in theorld and is coiimmoiilV knioxwnu as rice weevil. It' , Continuous l)rCediu, in 

stores may causec grain heating and mould fornimatro. It was described fr the 
first time ntesting-rice in India. 

I)istribution: It is cosmopolitan in distribution but is igenCrally More iiiJLiti oLS 
in ,arn humid cndltionit ,. It is nati\,C to South Ilast Asian Subcontinent. It is 
distributed am1H ,,t all MC-r Flstan 
lOO(: It, hosts include v,,heat, rice, iiiai/C and soighuin. H th aduitlts and lar
va cause dalalcL,, but the lttC stage is ioir destructive. 

,iolog.: AdK o ( aire bion and about 3 mm lon. ThIe0It,v ,vU, reddish 
head has a cl , pointed snut like narrow projection "ith a pair of stout 
mibi.lilni jaM S at it c\tremiIv. The antniii are elbowed and held at ritzht 
alde xhell in i esting pIsitioln. It Is a tl ong fli r and lniay movke flrol 
godo'wns to tile tields orI Icc versa where it begins to lirfest tiles giin by 
mea us of its piwertul jaws. Afterwards a female lays between 300-40() eggs in 
her life inc. Iiho eggs re small enough to fit in the cavity made by the fe-
Male wl1 thercaftcr co',ci5 the eggs with a gelatinous fluid rinng an egg 
plig. "Ihe i lfleshy white legle-s grub after hatching besores it() the graiii: 
ron where it comes onut (inly vs a an uIt weevil. I ncubation perio)d may range 

between 4-t lays depending on the tem)erature. The grubs feed voraciously 
inside the grain but leave the shell intact. A single grub can eat abon t )Ile 
third of the gain (Iring its developmental period. The full-grown lIrva pu
)ates, ater 1 -34 days, within tle grain. PLupal period may last 4-20 days. The 
adult bores it ,, way out of grain. The life-span of tile adult weCvil is four to 
five months. The life cycl is normally completed in about four weeks. It is 
iiunable to breed in the grain whe n InoistU re conte nt is below 90%. 

Silophi/u. granrius (L.) 

It is a serious pest in Europe and America but is of little significance in 
Pakistan. It differs from S. oIvz(W in not having the four spots on wing covers. 
It is also incapable of flying. Biology is similar to S. oryzae. 



Rh~vzo/crth domihic (K) (Hoslqvhidae: (YAleolptera) 

Distribution: This pest is also) cosimot olitanr in distribution. It is commontly 

called a" lesser mi 01 aid \,a, lifst Ltscribcd t,, 1702 hi1 mei Iat-icils 111 'orr 

a.sIII)ICII.t o ,CQud aititl 100t,, caIled if M) IIldia t ou th .,iir11eI iCa. ThC02
i c, it,s in Igi i tl liIllI is "'tiLI tt()ibe iII(Ia. A ltC ,II i iIihas sMC,1.d All OV l 

teeot.,,, It Ilon'- to a fam;ly of wood-borers alid has adapted to the 

slimcd -,[ain aftl ct a mi n l .Ct t ilth ii n a%-,all ni sti", iil ,cstl the wails 

) ct dlltiile m itcl al.s lim i,2 (t) \k, )ideLd i 

Ftmtttl: It i, a urtl s pe"t (I \M I ,et, Il.l/ , iicc, slM itilHI.I ley, biscuits, 

(Ii Ill I0 )1- ( ,.l t, Bot h', the \ a alhi adl t is.stru v graiOatteIs', , ' c , i ,1 tile 

b% 1lIt!I itediui III ',)il"e p iles it is coilsideled to be oe\t to . iwplilm 

hut Ini woeiN it P, reI(IIted( to lie Cauisioc'. inioe ma 

BilwI.: In th,. adult stae it is suri thik ,io\\n lack about 3 imi0n lec 

Ionic It-, h )\ Is C\hbdrneal l \\lth head tUiliiCl do\\hr tiilt.te tire tile i. The 

atlult is t (-itu lict Lv ahi t 300-50) ,- \ tiull,.. iIrI' c in Ihatchs (or singly 

real Itr Ce11ntr',(inc e.nrd (d tle utiti"-, 1)1 ed ini l)et\,\eii the graiis,.M.ui ly ihroq
.\I rltuth itching In5-I) da\s ihoe,I ivi.citcs the ii geil all, net the coli

il ati\,.IV solt nIu)I\ onuC cod. The newly hatched larva is white ill colour and 

slightlI .C, l,, ish tow-tid, the ac~idSmilc latr\ ii.t\'I eed Oil the o\\dCIe,. 
StAchih mate al \ ,thout etering the gmn. I hc larvae moult t.'e times at 

3 nd' ' , tih at 25(' and 75 PI.nd l5 II. amd! l w, I; (.Q'vtilii. 1it,S). 

.\teUota,, these pupate isilc the urain. As a result ofi lar\al leedin - the 

,,.()lole 'nn -t to hollow, shell. totaleduced a lbrokel The tilc-dhuation 

fi egg,i t ii)eici.enee of adult is atioit a t110lth. This l)Cri-od Call he Cx

tulId,., d)eiiiU. upol0)1 the tcii)Cratute. It', LtclOliimeiital tiriou)l was 5)735 

and 2731 days at 25' and 520d 1..1 1. and 35"(' and 75( ; R.I 1, respectively. 

(();avoi> , I9MS). 

f l verts. (lIerniestidae: Coleolptera)7"m, 'dcrma(lrIum 

l)itril)ution: AIthough it is a coSt1op)litai insect yet it is scriois mostly in 

tire warm dry legions. It is known as, khapra beetle locally. 

Food: I: is a se rious Iriiniaiv )est Otf \ heat, maize, sorghtim, gir in and ipul.se, 

t)itIChI, walnut and o)ther dried fruit, Unlike other beetles its adult is 

hariless aid mly larvae damage grains. The attack is geinc atly at the em-

IbriviC Iorint but later \VhCn inftetation becomes severe, other parts of the 

http:ati\,.IV
http:tiilt.te
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grain are ako badly damaged. It,, attack I,, erio(w .n ill-ventilated atid dark 
stores. 

Biology: It,, biologv has been teported bv J anjua and Nair (11)48) and , ah
mai et al.( (j45). The adIlt lc male is small, O\mz, pale, rcd-brown Or black, 
about 2.5 mm1 long with indistinct markings on the win--covers. The ely-
Ira are highly chthed with fine hairs and are mild brown. Male is alnIost half 
tile size ol t1be ferintle. A female may la,, abut 125 clyli udircal cgg which 
hatch into very prominen tly hair, larvae. The hai r" are reddilh tn own, tIfl(

able and erectile and are grouped Iumo a nitnlul tf- buindlcs al o tie bo,dy, 
forming a sort Of tail it the hind end 'I ll' 1\,ac i theiiiotiltls O the la ay cOv. 
suiTace of the intC',ted .roit I. I a\ a! dceloMuCfit I"comlletcd in 27 4 day,, 
at 48"(' and 49.0 it 2()"' (A-\kbami md (avwuni I9oJ). I lc laaiv ie c\
ttceilv reis-tant to inecticides, akdciwe tempeature and ltntilditv :t1d statr
vationl.eide', itt-buItilt protcction ill the for ii oll) h aard wayof t1and 
co\vcrim, on the hody ,mirlc, the larvtae are ii the habit 0h ,cckttt iet'we 
trom advirse InI and crvic cicc ltcc, and iltilititclilt ctack ce 
illeshc, of jlre ba.,,. Ti, ,pccies cart remainl alie in such lat' r se\eral 
years without fooCl. 'Ihc rei tnIcc io't hoi hcli the lat-,,c chartLlc to the 
p)tpal stagC. The LI)atl ta e cccuie, one to ihree \ck,, anld the adult , ie 
ready to start next gencratti oonn alter llierCllee. The whole !ite ccle 
111,iy be cotltl)letcd tiildel fa\'OutbeiC coldition, ill totir wk'ck but thls ptciod 
may be prolonged to; even tour years tider ulfa\oIltabte COtidition,. It. 
developnmental pce ted is thoricr on wheit, maize. sorghlum, millet , alt lice 
than barley, grain, wal iltt or pita. Larval ,tlrvival is also higher ont rice than 
sorghut in. 

As 7' ganarium i. resistant to low humidity and moisture content of 
grain and unlike some other grain pests, this can breed in grains with low 
imloistuire content, therefore recommendation of drying of the grain as a con
trol for other pests is of no avail for checking its infestation. Eggs, pupae and 
adults are h1ighly susceptible to reduction in oxygen tension. )itC to this It is 
generally a sit rface-feeder and is Iiunable to breed beyond a particular depth 
below the grain surface. Its infestations, are severe at :IO~t 75 cm depth and 
negligible at 2 ill (|Rahiman el a!, 1945). Therefore, any containter is, quite a 
dependable insurance against damage by tisl pest. As soon as the oxygen in 
an airtight container is partially consumed due to respiration by grain or ill
sects and is reduced to l6r%, the environment inside the airtight container 
becomes unfit for its breeding. 
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The larvae ard adults of T.granarium react negatively to artificial and 

natural light (Rahmai and Sohi, 1939) and behave the same way in natuire 

(Rahlman et a!.1947 and S hi,l1947. Sabir et al., (I80) have also repoited ef

fect et light and darkne,,,, ihlit accelerates development ol all stages excel)t 

the pupae hot reduces oviposition. 

Lacthiticus (4Vz~C Witclr. (Tenebrionidae: Coleoptera) 

)istribution: It ha, Norld x\idc distribution. It is a serious pest of many 

sur ed gjain, I t', IPu laItion is high in humid condition,. It mostly attacks 

thosc giains which are already damaged. 

Bliolog: It s adult is iIlt Cdd isi. 'Ihe eggs are opaque and ovoid and the 

1ima11t1Lilrta.'C')ges coimplet their development in 29-79 days. Its devehmilent 

i. cmlttlcied in 35.3 and 38.1 days at 30''C and 27.8 and 32. 1 days at 3-0C OF 

wheat and rice, respectively ( Rana, 1982). 

Tribolium casht .'nu (I Ibst.) (Tenelbrionidae: Coleoptera) 

I)istribut i;n: The commonly called red flour beetle is cosinopolittan in distri

bution. It is more abundant during rainy season.
 

Food: It is a s.rious pest ol wheat and its priducts. It also feeds on dry fruits,
 

pulses and prepared cereal tlods Lich as co'flakes.
 

in size. ThelBiolog): Its adults arc' small reddish brown and about 3-4 min 

leillale mav lay abmit 35) ininutte, C\l ilud rical alld white eggs, v ich llay 

The COS a,' laid thlouglout tMC life Of"fClale. 'Ihemieasuire 0.7 x 0,22 m i. 


egg stage lasts 5-12 day,. The v ong larva is cVindrical and yeIHOwvish White,
 

with hairs covering tile ntodv. I arxal life ranges between 27-29 days and full 

Complete mortality of larvae of I'. ca' lagrOWla a, is abOlt 3 in In lww. 

1(,aim occurs at 40"C and 0, 33 90 and 100% relative h inidity while at the 

mortality was recorded in comubiination,,me 2lmperattire 79. ) arid o8.11 

with S2 and 75c relative htmidity, respectively (Oamar and Oayyul, 19 2). 

Pupal stage OCCtLpes 3-7 days. It may compiete its generation in 20 days in 

summer and 3-4 months in winter. 
Its infestatlon produces disagreeable odour and flavours clue to produc

tion of benzoquinones from abdominal defence glands. 
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Ol'za'phtli .st,riInuII '/Sis (1-.) (SihvinIdidaC: (toleoplera) 

i)istril)lion: Thin co.smtopoliian insect is n)t very sCrious pest. 
Food: It Weld On wheat and .t, dried I'll s.
 
Biolg,: It, altilt is CVlindr cal aId tI,fltt 
 itli dark hrO\kii (coiours; it Measures
2-4 11un. It, thor1'\ (in each ,idc coitain' sharp im l 1\saw like teeth. A fe
iralC may lay from 45-250 sinall iih cg,, hih nlar ham!] in 5 days. Lar
\'e arc brow n hcadcd Muhi h bcch1inc i Igr ,wnin 12-21 da',. Pupal period
lasts 0-30 days. I hritcwmay hc 4-0 genci,itiois in a year. 

(-a/Isobrc//l' chilcisis (I .) (lirItchidae: Cleoplelra) 

Ile tpuleSC heIle, blong U( one liiily iniaimiely r~ichid:re. The ijority
of' tie hruclhid,, a ,ttackthe Ic iinrino ] l't, l,Isl Ili ihecld 1'10111 .\ icric t11ey Le
carriel to toi,,c :lIh((1 ;iw. l1hc., arc ki(-nll as,hlcallv iDhl a 
Food: It ik a scil pes (i)!iaIll, l ml im, im)[I ,1, ,_Ca\\p. Icilijs, ctc.
 
Bh4li!*: lice a(Itilt In lMclY 
 cn liiorl\ ctcccd h HllI O"Intillictcl ill "i/c and i,,
\ ,il\ ic is " hili ef 

ictad is \si thial Wihblut l, tilet 


. , lc hic cicar I litis i i Irori olrcr lksi. lii[ap'cc.i 
:r l ic nLctiLi tf hilcl( ] lIc- ,, thickcned, clvira


arcii ini rc \.Miitlicli ti() 
 % l t 1 io 

icliac 


c.i\c. tliO st ,riort )(i"l tie uI)tlIoicll . An
ic scrat. or pcctiliatc. In tilc icld, tile c arc ld on dcchping

lctirlil ,ino (iliipods cithe tie ortlI2or ilnsidc the pnod. 

L;ridcr sloraoc conditions, the eetles oftcn ly a numlber of eggs oil
cach g ,clcnid ll"i in Its size. Thscscg.gs are r(inid and yellowish white.
 
lhev hatch k ittln a fcw dlys. Aftcrwards larva partially cut.s a circular disc Il

tile secd-coat v hich nust rcliiains 
 ill position and then tile larva pu)tclirs iSlldsc
tile gin. The laivae after hatching hore into) tile soft, dc clopiuc gram.
Since thc Jlirac ire ,'Cv llny on citergcnce the ev r hole is too small and is
sonM healed up I he Ii\'ac inside the craili feed anti illult. The pulse graiin
Ill() mari c.,. earlier than tile inscCt inside, With tile rcsult that tie isi'rain
har\'cIcd and stolcd inn outtirdlv liel thv Conditioi, although tile interal il
festatioiin imay Ke quitc high. The pupal pcriod lasts only a tew days alter
which the bctlc cmerCr-c's by furthier cutting out the circular disc into an 
emergence hole. 

http:Thscscg.gs
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Sito~rt'accr.'aI ( ( )Hv.) (Wclvciidae: I .pidopI cra 

Iirihutimr: 'I h1is pent in W111111(44) kIIoXX 11 A'IqL~ohiHlor, 1)14)111 simlyu(7Ian 

hecCa1Ll4 it \X:1, lirst J42scril)'I 110111 t1 I iCnICh IMA'HICC \hI -Mnnhos ill 173().
 

othe 1rills 

.imi' IX' 1)11 III] \41I4 I hall1 huml1idityX and14 h11 Il Istl t11114 

Food:( It Ic d (m1 XXhe'll , Ini /.* an so111114 II Fa2 ( )Ilk i le14 11\a1142'.1415 

1142111 11142 'C4
 

11111)01I (,iI I pic2 i ltnw for the (l4v'41uJi11211 At this t 151 Him l111W'. n 1 
lmwj XXI1 the gidllnI H in tqnn2i [Aa~cC' It, iIIcst:11toii 1241121111 i4 !lot 

424C\L'.I h)4X44nd I4Xiic 12 ih ',lfI'( ( I0I tolc Ill 111C .''.a1 hc4 lo X '11 ]' t;LH I1X'42 

I ILt in4 I ItI I Is IL I -II4 1 44iI I I I I I II - f I , C I 1 t WX dI i In '-'1 

till, p4111dil I I wi 42 v 1 4111 XXr14.42 wI iKMhuc 4 I w. hX 1i Jml Ln epu1 

Il hkI 44 .HICIII PUIS X III'. .1 'I.4445 Il ' aI" IIIII kl (IlI t4) I 14IX 221 14 

Hiohig. Is II l ~ .ie ul; i.hI wwHI 1. w t 1 i2n1ili- mm4 41II112 414 4 

I224 I' I 411 ) ( I 1 1 I a tc \ I1 I1]t41k It !I X , It \ 11(- 1 1 c L,I Ih1)11 1 I1 I,,- It I-,ll t ll21 

14241l'lwIIC tlill '11c4 X4112L X]421\Vh u w . ti w [lX4ieIio 

11112M14sII 111CI I I [ill w XI 2)( IIIti ,l 121kn ,fo inX 14 tl(11Is IwcN . ie 

1 i 42414 p114 .( 4ld t;I l'Imcr i lle t ti ll .114h42 110112hw lt 11 11. [ll111 ! ' 1()\ 

,, hillI ,\it1(12 I 1112( I " 'Ind1 iIIX 1 2111lli11ic kl1 42 CIIX I cl:[\i 't1 i '1t1hit XX m114 

1(111] 142 . (1111, 12r2112 III M itchI1111k 141 Ilk(,INcL~iltt XIhls ll CI( I t 

X442.thcI Ii1N'N Iside~tile gII III trils n C.I(11v C111142 "Ib and l 42s4N4rial 

i4r1t2C1 leL 11tihiIIe h42142I 1111 %c 1421111)42 o\ 111144 I111liV t Is Hs41Icii i n' Ih mill. 

C(Iti M421s\ head.[I ll 11c4.Ica11).121442 IIIi2St11ICt orm111 " p211y lustirid
and I101ol ili ls a1lt.,11i11 I th142F other A111till',Ii('1)11142h andl12i1 21 421114211t42 

\X41k2trzm[)oi inte"I'Ilc42l n lie-hitora It illmm4sI'pts pupal pli42 ll 

highml IllatC -Cottalt(.c Idl ill orn. ht-IlC2 itd1LF(1 1111 4110 h keIt l w lt) 

I 11111maniplion10 of' the grin mloistuire conte nt. 
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Corcyra ccp/za/oniica (StI.) (Pyralidae: ILepidoptera) 

This pest \Vllich i. comNmoly called as rice moth i,, more severe in 
neglected old godIi, ns. 

Food: It clia.ges rice. sorhum, inaize, gr)ndnit and c,'ott on need 
Distribution: It is o\id vide in Alhtribitiori but is more abundant in the hu
nilid c oiditions. Its biology is rCprtCd \ Jlat. and Nasir (1Q48) and Rah
nan and Mtillick ( l94t). I he adult lCnilale may lay 100-20() egs which are 

White, ellptiutl, -eau..Llll. 0.5 x 0.3 mnm. Moths are acti.e at flight and lay 
egg,s singly toi Ig rqUIps of 3-5 each on de grain,, bags or other (ojects in the 
.il~les. Inctiti.. Iincid Ianr-es bc .\el 4-5 days. 'Ilie crealy \0lCte larva 
has a liprlinecl[ hetd. hl: L mI\.riakes long gulleries and feed undcr silken 

-Hief,, 1 1-arvalw,'eb liIe It pet), ptillv danmaged -aims. life ranrges 
bctvcen 23-t()d s.I,..lieL \ , . Oil tirc srface o il . 

1"Plhcslwa c',ndrdh!, ( Mi;lkI ) (1),0ralhldae: IUelid)plera.) 

It is a secoi darv pCt I dril! crcnt cereals and is known as wvare house 
irioth. 

F'oodl: It Is a sel ils pti (l di ed li ilts like dates, berries, figs, almonds, wal
nuits, etc. 

I)isrilutio: Acu ding to I kLu,,Sai and Alwiad ( 1953) this )ent piobahly en
tcrced aki,,tan alo oiih diicd lriwls iid wiheat imi)tetCd frlmn (tller coun
t ics. 

Ili(hi(gx: -1 lieiner one third o the l(reYing ol rie\\lv eme rg,.d aldilt is pale 
vell r. 1 le labial palps are long and held covered Uip in font oh the head. 
I Ie adult linCalC live lotr arnd does not feed. 'lhe fenaleMaV 7-14 days lavs 

e , Imic l\' "The larvae Illl\e e\1CnlvCly throu'gh the colmlm(oditv anid spin 
\kebbing,. Bei rC pupation livac wonder out of commodity and find a Suit
able site f0)r pU[pation . Adult, rest at night. Its total life cycle may be coin

in 44-02, 52,--let_,d3X57 and 30-47 days oi wheat flour, ii-,.ida, ,.hole 
rice and dates, respectively ill sirU nlmCr. 

Ill addition to above species, .1/alweu' t, advlena (Walt.), .llitohuvl 
h/I7l'UIlIIAl (F .), A'eutt'ltus imegtonlu (I".), llattella gcralicu I , ('do/v
rt'uc/u% amindi%(F..), C niaui/atu (F.), C. phaI.coli (Gyll.), C. ,subinnotatus 

Pic., C0yj)tolr.sc's [t'rrgii'ev (Steph.), C pu.sillus (Schon.), Gibiumn sp., Lac
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tihi us n'wZ \Vaterh., Lauetn plcUh'us mimits ()liv, LucsiI,'mui Wr/it' 
(I:.), IA)f~th)( auh're's pvittrli (King.)., ()paordh" p~wtudhau Hi nlilie, ( ),'zu-

C/,Ihi/11S MC't(Wof) (Fl::IV.), Pl w-lurs rtzi'[ ttig (W is.,1,tr.), t '1114(1111tta "m l'ic'alc 

I.., I'lodtc tIlit Oe'h/ul \'tuI/ls talrindts I )pI11,r'n7)l1/l (I lubn ), lhitits 'p, , S %sp., 
.So( [(ctlon %tuh.'11t,11BantI'ch , l /tt)r. 7 j"(, 'Dc u~~'ml'itt / j 1,, tjo(d('s t¢ts (I.) 

and 'i' arc 1 Pet. of ,tored,botim co~n/tuvint J., duvel, .],()i-Cport,:(l 8- mi1r 

.riti n (\no t, 1953; 1Wynnti and tlam1953, Anisa, N971; Anisa and Anwar, 

1N7 I. Riist,tiani v I oair, 1N83 and Ahmed, 1983). 

CO<.NTRLt(l N%11,:1'11(I)s 

It I,,coinpitiati\clv casy t l)rt tect the grains ntnt ter seed but dtlti
ctilt t ,tol-, it l it nan coistiption cspCCially for longersittlv 10a- a 

rtod V ttio and ar-e tactols In the bui1ld inl.mp htnLImiditv inIIp)rtant ot' 

sdct pl)pUldtioll. A hw of attention Is OW beinig gien to the coinstitction ()t 

Iroper t'fsj + Of g n fr large scale storage. Ile aim Of N .IiccCshIl sl
aCe is (U.a) =l, damage by ins.ct, deterioration t (luality and to ptect 

guernnhtaii'.tn. power (o grain. Ihe followitrg metlods of coitrol are practised. 

('hemical 

a mesticides: hor the reducntion of lo,SCS caused by insects chemical cont rol 
,, ,idclv used. (on trol ot these pests by mercury had been advocated by 

ahin,i and Sohi ( l040) and Nasir ( 1949). 1lowever, with the avail:tbilitv Ot 

oreamic inI'ecticides, mercury is n()'v being ued at a lcscr e\tellt. Application 

otf m LiIu' in grains meant tor human and cattle constumption does not seem 

to he d\ nable due to its lethal effect on them (Anon, A3). INe advent of 
liltncoer n ,scticldcr 1e()r stt101 pest has new Arc . contiol opened hoi-izons. 

nII('. 

bIt)iIhlt)lhOs, clohidane, lindane, tCIdane, anIb sh, slinithion, sulnicidin, 

d t/ilntin, t . (iti)t hh r, i ))os,I)l)V ,girdona, actellic and petkolin have 

been tested in the laboratory against pests of stored grains (Ahmad, 1975, 
1980; Ah ad ct al., 1970; Ahned, 1973; Ahuned and Ausaf, 1978; Aijaz and 

aig 1970; Aijaz ' a.,, 1971; Anwar, 1957, 1901; Ausaf and Ahmed, 1976; 

,aig and Aijaz, 1971; Butt, 1971; Din, 1971; Elhaj and Abmad, 1979; 

FailauLldin, 1973; Ghaffar and Haq, 1975; 1luque et a., 1969; Hlussain and 

Anwa,. 1956!; I IlnSain and Fisk, 1955; Ishaque, 1976; Khan, 1981; Khattak; 

1976; Khattak - a!.,1973; Mahmood, 1975; Masud, 1974; Nasir, 1946; Nasir 

and IKhan, 1973; Nisa and Ahmed, 1970, Qayyurn and Hussain, 1972, Qud

li Cec II ll)ci t1 chemicals, like 1)13)' 1C, malathion, niethyl parathion, 

http:guernnhtaii'.tn
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dus, 1969; Siddique et aL, 1976 and Waheed, 1971). Some of the pesticides
tested are not recommended against stored grain pests. Ahmad ( 1975, 1980)reported that fenitiothion 0, 4 ppm can protect wheat from Ih),,,,,rm for
8-It) months while phoxim, gardona and malathion for 10, 7, and 5 months, in
the iehIl. Nialathion and nogos have positive temperature evcfficieOnt as 
again\ negati\c by DDT and BlIC oii t/'hyol)etla domimca at 25, 31 and35,V. Residual toicit, of diazinon, malathion, D)EVP and 1311 ( decreases 
when teni)prattLi C iCI Cascs r on 25,,C to 30 and 35'C (Butt, 1971). LSidane 
canl go e prno teon 4 gizu iglinst t)sts toir4 iionth<s Netlhyl pa athion hasl0Pe rCeSidal cIfcCt antI IbLIkrd p1i(dLIt teItcd with it c)Mld I )'e to)\ic t)hutin bcins (Di)n, li71) It is also reported that l'enitr othiori and imaltihion 

call jiotct the Stotcs tioill itisects for Ito 8 illoitlIs, lcspecti, cly, ( 1/' galof 50-571 ialalihjon ii 2-5 gallms of water per 1() Iinc, (Aluiiad, 1980).
I)er 1atl\,es t tain it, like I'vetihlw/ , ( uwopi%, (,'Gaundi(, inecrl, and
ttlirlitICC ha\ also bCCn Iestc'd b, ,Jlani ( iQ73 & 198H), ind Jilan & Mialik
( N73) Sonic (d the coliH)iid, arC repotetCd to bC tLnith' Cfcti\c PrCsCnt
StaCS indicate that rcistalc ha" developeI in many siored glaill pests
against nlalathiin, liridane and ,onile other pesticides, therefore thC!,e should 

h be tiscd. 

n Funigation: Th isi an iniportant method of preventing peSt population
I hci nlilrg seriou, in the stores at farm level, private secoi or public sector
Stirage. A lot of progress has been made el<,ewtictC in the \,orld in the recent 
l iat 1t,in this lil. Pakisan still a lot of funigatioii work is iLeeded.,\1(i ItviiOils (195(0 & 951) rep( ted sirccssftl fumigation 1 y )y Iume
1.15 ofl hca gi.ti ns iln the open under tarpauline wPhile 1atif and Rhan

b105()a) reported I0V' mortality Of different pests with l)hosphine and
1IX"I . l1ftective fuingalion with chlorosal, kilpoptera and )o(, lnme wai, oh
taired by Anlyiou 
 (1952) while I tilissam ( 1053) did experilliels with 12lbs of Soditrill cyanide per 5 bags under tarpaulie a.nd 4 per 550 nau nds in
Railway Wag()lls. Aih iad and I ltssain (1953) obtained satislactory control (i'

hood grains 
 in Ships with ILL)C r. Ahntad and Shahzaman (1973) havc pub
lished a guire for ftiigak i, cmta ining material on dosage, do, piecaul
tions, etc, Allmad (1980) recolllneilded EIDCT ( .45 1b1 011(11iLaund, or2.00(0 cu It. of ait tight chainmber or AltimiliIili phostphide as recoilnnmnded 
by the Manufacturer. QayInIl (1982) found that phostoxin, LDCT & detiawhen applied at interval of 3, 7, 14 & 21 days did not affect the germination 
of some wheat varieties. 
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Studies by Alam et al. (1984) show that present system of fumigation is 
ineffective due to leakage of gas. Therefore, it is essential to make stores air
tight, ,lost of the old stores in the public sector are unsuitable to hc made 
airtigh ,. Therefore, it is now recommended to fumigate under polythelene 
sheets. In the farm level storage the availability of funmigants and health haz
ards are important factors. Temperature is iimportant in ftimigation and very 
little work has been done on this in Pakistan. Recent Studies show that stored 
grain pests have developed resistance to phosphine, therefore it must be used 
with reat care to have ecoonmic control. 

lio)gical 
tiloh ical c ntrol 14) insc pests, is gaining more importance due to 

heCa\v 1.,,Cincurrcd by pests. control more', The chemical being expensive 
and hazat1ud s need to be used to a lesser extent. Before any attempt on 
bilogical conlrOl of insect pests of stored g-ain is made, it is essential to 
know the fauna of be netci at species present. Some of the biotic agents have 
been iecorided in Pa kistan but detailed ,tud iCs have not been undertaken. 

Azim ( 1908) found Brchohu s laticcp% (Ashm) and Aplatonwtipha 
aditac I low. (Ptei oinalidae) from Calasohr'/ihus maclatus and 

('hactv)jila ch!,,u'tS W. (Spa7lanidae ) from C. 111ha(IIU.A arid LUAiod(rMa .ct*

1C oM" NMId AIicto/rc'nu h'htor Sa'y. (lraconidae) from f)hestia cautella. 
I heii hiologv on different temp ,.ratures lts also been reported. Riahman 
(1042) reported B. laticps and Ccph.,':,;;ri t.wali.s (Ashin) as parasites of 
>t(iired orain pests while Anwarullah and Kiian (1907) and Anwarullah et a!., 

(1 90) foiund ,'llisOtromnaltIs calaitdrae (I low.), C. clengens and 

Acatophetwi trioliiNewsread Duvell. as larval parasites of Sitophilus of'zae 
and Rhizope(tha dominica. I lussain and Aslarn (1953, 1970) found various 
stages of Amphihoh, I'veator King. a reduviid feeding on larvae. These are 
\OiiCiOu,, feeders. Zaman (1975) recorded the predatory mite Iyeniotes v'en
uic'wmm Newpoit from Trogodc'rma granatim. Pathogenicity of Bacillus to 
,tored grain pct has been discussed by Naeem (1978) and Anonymous 
(l 8(). 

Niechanical/Physical 

It appears that some of the physical factors are important in regulating 
the population of posts. The most striking example is sun drying, cleaning and 
winowing practised by many farmers in the villages. It is evident if a good 

quality g,,rain is stored then the losses are minimum. 
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Latif and Khan (1950) recorded good results of sun heatlil to conltrol 
stored grain pests. riafiz and I lussain (1961) and Ahmad ( 1903) recoin
mended among others harvesting, threshing and dring of grains properat 
time, cleaing and disinfection of prei ises d5 control neasj res. IIu ssain and 
Hussain (1970) reported 100% mortality of larvae of different age., of T)oo
dermagranarumrby a vacuum of 10 mm pressure of 22 hours and released in 
2 minute., at ordinary room temperature. Rahman & Sohi (1941) have dis
cussed the role of 'Auperheating. 

Radiation 
Radio active materials have been tested in the past for the control of 

insect pests inclUding those in the stored grain. This metho)d shortens the life 
of an i, sect, stop" its developme nt and irridiated insects do not mostly de
velop re..istance to radiation. Radiation studies in Pakistan have been nostly
confined to the laboratory and no definite efforts have been inade for their 
use in the fiel d. l mwvever, its use in the store seems to he limited aid for the 
same reas( )i it could not le x, idely practised. The studies have been con
ducted in Pakistan on different doses against various stages of pests like Tti
)o/lim cUtaWllum, RhXy'zop(rtha donuinica, Lasiooderln .r(icorlc, (iallso
hruc'hl '-1l), Situtltofa cteah'lhI, t'Ephestitz (wiltelh, aiud Co(y'a (e)hlonlicU., 
by Ahmed and Opal (1975), Ahmed et al., (1976), -uque (1963, 1964, 197 1),
I luque and Anisa (1965), -LHuque and Kazmi (1965), 1luque and Khan (1964, 
1965, 1909), 1ludLue and Malik (1965), Hussain (1975), Hussain et al., (1967),
Klhattal,. -nd Jilani (198 1), Khattak and Malik (1979) and Opal and Ahmed 
(1975). According to H-luque (1963) higher doses of radioactive material give
instant kill ot pests but adversely affect the viability of grain, though the 
nutritive value of the grain is not affected. Gamma rays in all probability 
affect tire activity of growth hainmones of larvae of Callosobrchus. 

Varietal Susceptibility 
It is well known that varieties behave differently to insect species and 

this aspect is now being given importance in breeding programme. Variety to 
be developed should have characters making them less susceptible to pests
and diseases. In Pakistan much attention has not been given to this aspect,
and especially in storage the work is ruch neglected. Some work has been 
conducted to know susceptibility of different varieties of wheat, rice, maize 
and pulses by Hussain and Naqvi (1955, 1955a), Khan (1978), Shah (1969),
Azeem et al., (1976) (Khan 1978), and Shafique (1979). 
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The available information indicate., that varieties of grains and pulses 
are either resistant or susceptible to different stored grain pests. Hlowever, 
some more detailed investigations are re(luired to use this information in 
breeding programme of crops. 

CONCLUSIONS 
In Pakistan principles of store hygiene are not strictly followed and 

losses caased by insects can be prevented if a well coordinated programme of 
control is followed by the farmers, commercial grain dealers, mill owner, and 
government food department agencies. Some of the imlportant mCasures aIre 
proper harvesting, threshing, and drying the grain; cleaningq and diinfestation 
of premises, application of residual sprays and fu migailt ; nct control in 
tra nsport; application of grain protectant and regular inspection. In tile pub
lic sector storage there are nich defects in the designs, store maintainance 
and mariagement. These factors allow the population of insect,,, rodents and 
birds to contaminate the stock. Spillage is also allowed to acctL1mUlate in the 
piblic scctor storage. Ahmad (1)80) is of the op nion that post harvest los,,ses 
can be reduced to a considerable extent if protective culi remedial measures 
are strictly followed. Hafiz and Ilu:ssain (1901 'iave formulated some pi o
posals for safe storage of seed due to its importance. Safe -,torage of wheat 
and other grains has been discussed by various workers (J.ilani and Ahmed, 
1982) and Makhdonimi and Ulfat (1983), btit ,!ctailed experiments have not 
becn conducted to formulate these recommendations. 

Anonymous (1951) reported fabrication of folding bins for farm storage 
and afterward no progress has been reported. A lot of laboratory work has 
been done on chemical control of pests but more of academic nature than 
field. Alternative methods for protection of stored grains are urgently 
needed. 
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FOREWORD
 

One ol the rn,,t dilicult thing in the world is ira nl()rnlling ideas and 
scril)l)le,, i t an Organized t()rnat. The presert book is a testilolly to the 

-tact that Pakitan lclit ha\uc the capability and capacliy to d s(. With 
()ur O)\\1l brand Of idc',, bceles, Y)cial valu,", and a tellcv to doubt the 
\euacll¢I\ ()Id )\ltt, lIte 1) c,'clt ClitonI is i co. li (201)., n( laudable ,el) 
tO\\al (l, 'cll iChrl I InI \ ()()kk It \ ill help ,tantlarlise aid imp(rove 
(lIuli., f ll 1iilaill Protection aid Ie',sei dependency on1forign 
b())k,, A.,llht)i,. i anl Lask, b)ok oi piinciple<H ucIMi, the is based the if 
ilsitnl ()ICll\< e in a senseotl ,Iicne aid intellect Oildcr to elicit Of 
natitomil cohiol alld dicitilV-a\\a;ted lor icectle creation of Pakistani. 

It i,, Lni\ersall\ acknt)klodi-cd that one Of" tile lactors, that lead to the 
titrationtlll ,ttelac, HI. Of de\'lOli)ent i a', tSdootedOf li)()c21 Isoun 

C(ltIcatli)l Which I, Iot \klle th) tlldid )())k,,.i 'rueOuIs 
I lic nliicril pi',,Ciitcd I,, nlt a narration ofl tile fact, but a ha)pening 

in xIhichlie rea lei1C siLutiOl aboluttt l)cst in ects hitherto unrecognized has 
been ,ul)tl\ ,et schOlarliv infhlded. There is,a touch of futurism and a pinch 
of surrealiSll. [lIe tIC aim is to achieve greater naturalism by exact analysi, 
Of divere inect-l)l.t initeractin-, ai(l available tecllniques to weaken this 

Alter the l)lil)liC.,tihnol Pests anl Pesticides inl Pakistan, this three 
volIInC b)1k on insect Pest Management is a breath taking sojour illito a 
realm Ol dCVOtiol lnd Untiring stamina Of )r. I lashlni. The h)ook symbolizes 
liis Ierscve rance, tenacity a,ld iisight aO)()ut resolutiOli o1' national issues. 

It i, a matter ol great satisfaction to note that the b)0ok covers sufficient 
material to meet all the immediate and diverse dellands of students, 
teachers, researchers, extension workers and above all progressive as well as 
small farmers and thus fulfills IARC mandate of dissemination of 



knowledge. It is expected to bring a change in the style of thinking and acting 
of researchers and to facilitate wide r practical application of the available 
knowlcdge to icalirics of lifc. This book %ill astrea Stimulus to further 
impro\ Cme it o[" theW p iiIciple,, and metho d,, of iiitegrated plant protectiol, 
and %% t'urLhe enh rice the development of the ile\v technologies for eachill n 
and every cr'Ol) and its <'ones of cu ltivation. 

k{f.Zafar Altaf) 
Chairman 

April, 1994 Pakistan Agricultural Research Council, 
Islamiabad 



PREFACE
 

(;lobal e\perience shows that even in tile best managed agro
eciiStell, where o)timun levek of agro-chemicals and energy inputs are 
mitaiZ111nCL the a1nual lO'e, die to insects are as, high as 20-30(%- of the total 
WII I.lICC' catl he C\ cni higher for ,aIme crops in vcar of epidemic

( iiitbr~caks,,. 

(IIsequeitlv one Cenilt seri()us thirl, Of increa.,ing the CfcCtivenC , 
and ,tabilIt\ of agrictItitral producMti, Les'Y the lssC, are Iduced to 

Ininiu1i.lnntiiiwralIe studliCs an1d pra.tical xer)CincC has shown,,'Vl that 
ztlaaptation o)f i ,'ital nicastires are insfficiclut to Cnsure long-termI 
mLippre,iin of a iniricr of'h:armful organims. The great diversity of insect 
pests, tie dynamic" of their development and a whole ralge oif susceptible 
C(mliliodit iici ps. all ake diflereit demand oil plait protection 

I)tiiiig th i last t\(1 decades thicc ncw c(ncept,, have cntered the 
,,cenrio (if airicullural irecaicl in Pakiklan. These are: Integrated Pest 
Malr:r.gilliclt (1PM1), 'allming S\tiri Research (FSR) aLd National 
Co(irdinitcd Pro)lmriiics ( N(T') on Vtriou.Ps coll"lhi(lities. 

'[hlee is, ag1roup reeiarchcrs who have acquired specializedalo .1)0 
knowledcg abouLt tlieltcreni groups of oigaimiinis. Their knowledge and 
extpCiciIcC i,Cqally LCul f0or \orkcr, ili1IM, -SR ard N(TI and it also 
sCts a stagc f'oInral,, iliresearch iii the years to come. 

All rOf thCsC lhicc tieme ICLire accurate, detailled and in-seque nce 
in ormation. [)r intaince, tor dccision iiaking in 1l)M1, (ii needs proper 
(liagnmstic o'1all lite ,tail.cs of art inScCt, Its life aid sCIolI history, host
pl)anti ariid vl I()u ,,,)tioi, of control Iethods to subduC its Pi)(pilation. For 
lfairig V-,temii resa rcih, the ecoom)mlic aspect of pre- & host-harvest pest 
Ctiilrol techtliigy becomes a demrtanriding elernit. And how the crops, and 

http:Vtriou.Ps


animal hirQbandry technology should he meshed up for ecoo1licallv 

profitable, environmentally sOund and soc)illy) acceptable erideavoi lrhe 

commodity programnmc fOr their MucCehirl 0ptimiZatlmOno Ctld a'ipCtCI nced 

at detailed inforumaititn about tile total IncCt pC, c(mpI)lc\ (d the coH aid 

Ohow tile occuLCncC of \ ai ui, p~c' -,pecre ik linkd vi the pfie rt \ () 

each cr(p. k thcre tnl\ car,"\ ( .r of the ol comlilli Iolimcita t\ (mne 

weamo to the otlicn? What %,,ill he r'c Pestblp'd cnrioUnder 
Illltc llxl\ ' .q, ril' lt l i.llC'.) 

Ill t i l e Cd LJCaItl Hl t I ill ' -, il ti t IM l ll lwl O ) t I cI !! ill C l l t lo l l I (l )y' ,, 1 , 

carried Alon the tavoiiinfic lineN o" iildi\ idnail pc',ts Ii dl~cu-N'ed a,, 

wi101it 0r'li1 toiliilt'iiiiC:titi ll , i . there C i fe ir L'rou1 N (d chiCmrrN 

Iin tihi hl k. tli -i ;ill elI l i l L hcci l ri l i l' iitC''t tlc uncc ,, (fl 

all uiotp'. b\ a!hl)I)MtlM iil fu intO ' t, lkil'l i L MW I)c all icllelittl 

. w, - lile ,'1)C'T lil )il , ;ilalid t ,.i,, (i)ic ilA) , icf ' t , tt' l 11 , c ..it 1tN 

ar, beeM iich ii clli \i it nationl le~cl llhts Ih ic. !o tile'.c ,, ic tllalial 

h1it, :tii(i licen adtletd ml the. Cien molOical iiilluti,, eC. e I it) ituIii , 

,er I tlcure and lac culttirc 

I hIe ook tciud to) piom\idc iltlV the htImic Iotornilatol and dhe, nut1 

co'. ci ti, e\tcnikve ic" of each and everV ini'ect. Part w lhi,, i , that nit)l 

rcctlh paper lcalt \d\dith d)',o C lril latl ofcifferent insecticide',. ",)lcolf 

\khich Lcwrcot ilto the reconreCnldatloll dolail. "hu,. iilg Hliibci- of 

research papcn', (fl tlh, kind could not be utili/ed The I dailirtllak of 

(;encial and Applied Lilntolrulogy ha\c been discu'.scd in a ,cpaiatc lok 

and it , e\tccted that bOth oNoks " be utili/ed ,imultane oidv to reinfllrc 

the ioutrc lals' utility. 

March, 1994 Al Asghar I lashmi 
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Chapter 10 

INSECT PESTS OF PLAIN FRUITS
 

M. Rafiq Khan* 

Eversince the appearance of man on earth, fruits have been his most 
relished and favoured food. Fruits are well-known as a comparatively cheap 
source of some health-giving and nutritional constituents, so essentially 
required for rationalising the dietary regime of our people. 

In Pakistan, hoth soil and climatic conditions are con(ucive and 
enconl ra ing for the cult i\ation of a large variety of fruits. The major fruits 
gIrown ii the plains of Paki.,tan comprise citrus, ma ngo, guava, date palm,
banana, 'be.r', pt meranate and grape.,. About 68. 1, 17.4, 9(.0 and 5.5 per cen 
)f the total fruit area ie,, under these crop" in Pu njab, Sindh, BalIchistan 

and N.W.F.I., plrovinces, respectively. Beside,, the major fruits, cettain 
trop ical fruits like peaches, p11flms, pears, apricot have gained popularity in 
the 'oot-hills of I3,alulIcistan, N.W.F.P. and Pu njab provinces. Among the 
other fruits, h1 (11at, fig, papaya,'cliku', 'litchi', 'falsa', coconut, persimmon,
mulberry, avocado, 'janian', etc. occupy 56.7, 23.0, 15.7 and 4.6 per cent of the 
total area iunder other fruits in the Punjab, Baluchistan, N.W.F.P. and Sindh 
province, respectively. 

There are, a large number of local and exotic insect pests that take a 
heavy toll of fruit crops and deleteriously affect the further development of 
the frut industry. Even at a very conservative estimate, the loss of yield 
caused by insect pests is no less than 10 to 15 per cent, although a total 
failure of I)ear:ng in or a complete drying up of certain fruit trees due to 
insect depredation is a matter of' no uncommon observation in our country 
(Ilaq and Akmal, 1964). This situation is quite alarming and needs to be 
overcome through adopting extensive and thorough plant protection 
measures against insect pests, without which, it can be genuinely feared, that 
the fruit industry will not be in a position to occupy its rightful place in our 
agricultural economy. Bringing the fruit trees into bearing, producing high 

*rof iot Cha ma,,,{('A l)qaitn'ent ofEntonoogtv Untvetit),of,,'gtaicultFaitalabad 
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grade fruits and placing fruit gardens on a paying basis, call for skill, insight, 
knowledge, close observation and keen attention. There is no gainsayino the 
fact that this objective cannot be achieved successfully' and expeditiously 
unless the fruit growers, extension workers and others concerned, who are to 
undertake t)iant protection measures, possess complete information about 
the identification, life-history, habits and control measure, of these pests. 
This information pertaining to 233 major and minor pests of 23 fruit trees 
grown in the plains of Pakistan has been included herein in a consolidated 
form, for ease of r,-ference, in time of need. 

Citrus 
(mus psylia f)icphonna cartKuw. (PsylIdaC I lenipiera) 
CitILis%thciel.' Dialca'oile curtAsham (Aleyrodidae' I leimpieri) 
('it us \,hllilelly ,lroeu ianthuwoghmn Ashleyd (Aleyrodidac I lemiptera) 
C iiu, s\sittely Diah'uiodinelongata Doier (,licyrod idic I Icm ptera) 
(III u11 telly Aleuiocathii hawint Corbett (Aleyrod idac I Icmi plc w1) 
( iliU',\hlIltlv Alleurolobhi cittifol (Corbelt) (AIc) riodidac Ile mpi cra) 
('iius \0hiellf) A marlat (Ou,int) (Ale) rodidac I lemiipicr i) 
Ciiius l101y A ntiilh u P&II (Alcyrodidac IlcnipL.Ia)l 
( III usih l ly Ahetrotmheln u/l munrvae (Smigh) (Alcyrodidc Ilcm ipicia 

('CI in hit cfly A jamui I'ak (Alc)rodidac IIc nptcr,i 
(Iius ]hilleHicauitltlt/ci de cli I I (Aleyrodd,ic I leiicia) 
i1u i hiltll, A/ciioinacheli sp (Alcylodidac Ilimpic a) 
' Ii eice'v acrgiptal, ( i gi) [Marga rodidae I iIptici i)0 

(Illusscale Pe' oopicnioni iimmiindii (Green) (Ma rga roddie iiCIilpitt ) 
( IIIus scale Ientiva I tgtta (('kIl ) (Iseud(.OcLidae I lcinpiea,) 
Ciii u"scale 
('Ililus " CeIc 

Nipat oct ti vamititoi (Msk ) 
]hllocot cilfct (RIS) 

(Ise udotoccidae flenlipi lIa) 
('seudococt il iI im ieraa) 

('Citus scilc S./ploco C11vsp (Pseudo-occid,ic I Ienmipicra,) 
Cius scale Aomidiclha aititinhi (Maskel) (Dia,pidae I!cinptcr,) 
(?iru,,sale Aonidiella ctrin i ((oqvilci) (I)iaspidae Ilcimptr,i) 
Citrus sce Chii/hltiv dichwi'tivopim Morgan l)iaspidac ieI icmpicr ) 
Citrus sale C. atimfio (I ) ()iaspidac Ilcimpicra) 
C'Iitus scale Pai/itotia :i:iqplhu (I uc ) (i)wspidae I cnipicra) 
(ilrus sICae P oh'ae ('lovcc) (1)ispidac I lemipiera) 
Citrus scale l.pilocaplc gloveii (Pack) (i)aspidac I leimpleta) 
('IIris scale L.conchtfoim5 (C inlcil) (i)iaspidae Ilnlptera) 
Citrus scale Pinniim strach/nt (Cooley) (I) ,spidae Ilinipicra) 
Citrus mealy hug Poiiulof occ1, filwiientosns Ckll (Pseudooccidac Ilelnipitera) 
CItIus mealy bug R'can lts (Pseudococcidac I lermpteri) 
C'itrusblack aphi Ap/ue cirticidh Kirk (Aphididac I lcmipicra) 
Citrus hlack aphi Tsoptea aiulanu (loy deF) (Apludid,ie Ileniptera) 
Citirus thrip A troitripvsp. (Thrpidac lhysmioptera) 
Citirus leaf miner Phyllocnitt cirela (Staint) (Phyllocimisiic I epidopitera) 
Citrus butterily Papiho demoleui (Linn) (Papilionidae I epidoptera) 
Icalealing caterpillar Iidarbeliitetaonti(Moore) (Arbehidae I epi lipler,i) 
Fruit fly Dacu dorsahs I lendel. ('lephrndac. l)iptera) 
Fruitfly D. cucuthttae Coquill ('lephriiidae I)ipiera) 
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I [Lilt 11Y 

I roll 1IN 

Iruill INs 

(u liUed fltte 

C11w.IIld 11111 
IIlu leid mileC 

( H a. utd lile 

Illti I lle 
(1 l lt] 1111C 

1) :01WIit (tS.itd) 

1) i/U'vcl Cit(ilIll 

1) (Iiiaiut1 I okke 

itfA()" iI'v u/ua (\lc( iregor) 

/.tI,ldnlihits %cmi.iti/a/i(Riiev) 
1,nw1,1dI'll 11 (II iCU/t di (Mt Cregor) 
I' /c/alls I 

B/it" ipali/,i a/nit 4%t('haudhri 
iC/Iii/illitll IMaUS (ilau1.dhl 

lJ'eplrizdac Dilplercl) 

(i epiilithe Dilplera) 

( ephrilidac Dilplerai) 

( Icira n\ ch ddi Ac,,ina 

lIelransc ud~te Atammn) 
(I cl ranli'. cIIU Aca rina 
IICllawnyCllld~le C~tl 

(I CI)llupIljdie ICail1 

(I cnlpaIpile ACarilna) 

Miango 
\Ilmlgt ildpci 

\Ilngtl lloppel 

\Itngl gall I''.dlit1 

\Iiitg l hill'tug 
% linginc ltl', 

okltIllsxIc 

Stit.l c i 

S. tkill.I 

it in .tI 

iI lISw I 

S. tC it/StilI 

Stlk Inset I 

I 

Itilt'lcopii ic/lpt/i (I cihierry) 
. Ill~iitdlit uA /itOli (I cihierry) 
.I'ihi t iti/ia/a (FlA) 

hattl/uvebitll~lg(G~i r 
("Itv alLgvlmt tig 

t gia (C('li ) 
Psllo(t It lk ilk /itliC/l/li I ((k II 
Sjl/atxt (it yp 

1aiiIot ot t Inl aloili(Rob )( 
i'iti/lot It it/it robumii/ut , & Nc. 

tolfiu//t 'i.ll/tt11111lltG(cen 

C jili/uetit Coll 

(Clladelidac I IliptertI) 
(C'adellidaic I lenilptlla) 

((lULLtldcIC flei/lpt'raj) 

(Monloplllldac I Icillipleits) 
(Mollo011plehldac I lcliplerdi) 

(Pw ILudoco IiCIt de I Ic Ili pl)tcra 

(I'eUdt CoCCIt I.e It 1111plCfd 

(I~scti~tti dI I Icimttpira) 

P/C tdttCI L IC I It 1111plC1.1) 

(Ptt idt Iid/tclt IIfellilpc1)1C) 

((oidac IIcilpicla) 

(Cot'CuLdC I lelimplerau 

StIlt Ilns(. I t(illstlngu ti Ilcn (COetlll I lCIiJAlCl.I) 

'I lt lll1wt I 

St1 I t II/'lII 

Stilt 11lll.' I 

h/ 
'C~ 

lt)/j/ 

t/ll/r lf 

l' 

I~dtn(lCoaspd 

(OWLt~t(Iislda'e 

(I)-Ka~I/LId 

a 

I1Cielllpc [a) 

I c l/I pl a) 

I lcillptlal) 

11iiCI/SCL I 

dtII I llet I 

S.lll5Ct I 

tltIllwCI 

I UC I 

c(i/lt/ili I/li p, liirce 

I. fithti ou/t/ii I oCf sign 

Paildi'i/t (iip//ta ( Newl. 
IlP 11l l IIx )()lspdde 
PIidpudtp-ii/ibruiai Nesi 

(CI idae~I 

(Di)a'tpti . 

( Dhaspidac 

(~ltpldae 

I Ic iiipie w ) 

IJelimp r~i) 

I Ilemlpela) 

lDapiIC 111[Iplra) 

I len/Iplerl) 

St(AC I IWLCtI L'imila/ Ierolian(I (Dljldpidjc. I Ict-iptera) 

't kICL IlWC1 

St IlC lwc I 

Il KClgCle I pIllar 
augi I1INCIil [l 

"alet 11111I 
,)(,Ile Iwtl 

Hai kgo ilI cplly i 
%1,11l,0 11a giltIls iI 

~iangi ifIruit~I 

AI(;ll/ti /1//ItI Id /11iM/~IUi( fd) 
,llat'/l/tU/tit /ki//IddmGrews 

/ni/tliiciii /Iiitnti (ignre) 
ilph 111%iiigIl illb 

Giu/) oltol a ~udiu (Lnd 

vplmahc/1lid Git~totn ('oa(Tpdae 

1)thir/atIICtlnie IN1w 
:n~cn'dS 

ait tl1 dIio/) mtu lit/I DeXcer 

lasptdae I Icmlnplc ri 
(l)iaspid,it. I fCrniplerd) 

(lta~pudrbe-I lim.Ahlddlpplera) 

( lp i Idc I)lipe r) 
(Te priac I Iip era) 

I lipera) 

(P.leh [II ilhd l reple dera)dpir 
(CYplder canyda e.iplcra) 

(Gc rili)dae. ('per) 

Nlangi t/m hoirCr 

M\ango SItille "cccesl 
Maungo bud UIlle 

liWicli 11ibii 1. 

StlliochitIii niangifu'rat' F. 
A'cetia mngifi'rau' Sayed. 

(Ccrarnbyeudae. Coleopicra) 

(Curculionudae Coleoptc ra) 
(ti ophyddc Acarina)) 
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Guava 
Sci!e insect Ickera ack'iliaca ()ougl) (Margrodidac I lcmipiera) 

Scale insect IIh'ultpidproct circus Green (Mirgarodide limipicra) 

Scale incct Fenma vingala (C1I1I.) (Pseudococtidac Ilenilptera) 

Scale Insect I'it1,dot )CtiSfilcttu CIll 

Scale insect Soco( cu sp (PIseuIdoOtlie I Ihinipicr,) 

Ste ieuseft UC'toplasie a(tzunifoumi (ireeln (( liceidae Ie nl[ lic) 

Scale i cc C flOlldea t ('roni (('oc(t de I mcl'pieit) 

Scale insect Cocc/w th1peiduu I. (Coicide IICI uJIItI,I) 

Scic insect Samistia nigra (Nileen) ((K' cidic IeLimptc ra) 

Sa Ie inect l'ulnariapdt Mask (('OC tidae I leuipierdI) 

Scale insect A oadilla oticntah (Ncwsit) (Dispidlic Icmplera) 

Scale insect Al aurantu i (\ask ) (I)ia,,pldae Ilmilter,i) 

Scale ircct ('hirynpIalu aoiidum (I.) (1i)iipidacII lic i i pie ra) 

Scd Cinsect lteimth'sta latawiiae Sign (),ispitlj leIcmipiera) 

ccale insect Apiitihim s htructorSign (l)iipidac Ileimpta) 

BailICling caterpillar Indarblchi tctiionit (Mix)re) (Pscudaihlidie1 c pId pie ) 

I liry cdtci pildlar LEq)rcii hinata Wik (I.yiantniidae I epidoptcra) 

I lai y caterpillar I-. frawtna Mux)re (I ynitdae I cpidoplea) 

IFruit fly l)acus d 'er ai (.(xi (Tcphrilitdae l)1 ia) 

Fruit fly I) :onau Saund ('1 cphritidae I e[piLOhptcri) 

Ii ult fly D fcnugmiut F ('I cphittthic I cpidopti[dh) 

Fruit fly ) dormthi i indl ( eph iiilidc I eptlopilla) 

I ruat fly Casmtrpyt'ra CoI d (Teph rilltdiC I cpidoplic) 

)ate Palm 
Scale inlscct Icevla a'kvpttaca ()ouglI (Margarodidac Ilcllpicra ) 

Scale insect FcuiMua vlugala (CkIl) (Pseudocowtidac Ilenuptera) 

Scale insect Piatortablaiihrdi (I arg ) (l)iaspidae lemipitcra) 

Scale Insect A tptihiot demiciot Sign ()iaspidac Ileinptei.a) 

liunoceros bcetle Ovcte rhlioccros(I ) (I)ynastidae Coleoplera) 

Red palm weevil i'titchothortliJt'?7iwlti (Olv) (Curculhoidic Coleoptera) 

Dale paln mit Raotella indica I lirsi ( lenuipaipidac Colcopicra) 

)ale palm mile lBrewvpalpiii nica ('haudhri ('lcnuipalpidac 'olcoplcra) 

Dale palm mi te Colopalpuieriop!,yodcs (Baker) (lenuipalpidac ('oleoplera) 

)ate palm mile luteraivchionriintali(,McCregor) (letranychidxe Colcoptera) 

Banana 
I1ana aphis Pcntaloia tigto 'tva ( ick (Aphididae lieinptera) 

Scale insct , Ipidtiim ic tmutor Sign (I)aspididae Ileimpiera) 

Scale inmect (voyiuphalihd amidum (I.) (lDiaspiddae. IIclmpiera) 

Scale ,n,'cmt Paladatotw mfta (Mck) (I)iispididae lie impiera) 

Scale insect Pui'lunmia sp (Cot(dae I cilpler i) 

Scale insect Saosena ilgra (Nieten) (Coccidae I Icmipteia) 

Mecly bug Pwumlococ( usp (l'seud ticidae Ilcimptera) 

Banana ihrips Ilh'hothi qps sp. ('lhripidac 'Ilianopicrd) 

Lead eating caterpilla r Spodopieta hara F. (Noctutdae I epidoptcra) 

Fruit fly Dacusfmrrgineu 5 F (Tephniidae l)iplera) 

Fruit fly 1). tyoin Frogg. (I'cphiaidae I)iplra) 

I caf eating beetle Nodotonia subcosattiem Jacoby (Chrysomeidae Coleoptera) 



inaim weevil ( 'nntinp/u' totilim (G(ecrifer) (Cu rcuionidae (tLt Iplc ra) 
Ba~nanai %Necsli otpwlat lanlgl a//iv (Otils (Cureulionidtta ( flictpicra) 

Ber 
"ktale Ililt.1i hela 'p(agattticIlnipca 

,,t tic. lsIiP ci tciya, i mun , p Ir1iuta 1 timaplciw) 

'It dic tIl~CcI l'tta/tt ti' tat ]ialcnut (hit~ (Pi'CUdtk1(tLda.I 1imitnr 
'I tiIC I PWt/at 01e/tLtUsill MIit it Sre ('11 Iw1ttkIt . tc itipic iii 

"(tdll I t /)iitoo hi.ot',( hlitii (r cu i cttiiidc t1-11)llilt 
tiall I)CLLot/(itaiai,(at ( tephiiiitt~iac I tf11)[ilt 

'I I i t I lolitiiitjiii /t/t'illiti (lrftei I aL. npl c ri 
tic i it HiScL I/t ia/iiii/l ('a)ohiauoqI I i'ct tt iig (t %[uitdiC I eII niAI 

'1,1 MYtic(Iv t ici/ltacr(tiel i (Lyeiti Ifepipleraj 
'LitCix 1, ticiii Imliaa fraapllaR".. r IynlailldritIiI IeItIIp)L I ) 

I t L tleluilr I /liiii1 (sslk ) (Iynnria I epd111)Iipltr) 
It ' a--il r f'Iicit /h]tt gne a I 11 (1tphl 1ailipici t i 
IItill 1k 
I I iLill iel l 

I) :a110IIIat 
(~au/i/ 

Lin 111( 
~i~inIti/ii I 

N' 
. 

(V4ephrtiidie 
INpiudia 

ilipti) 
(atetili 

I'itt t 1' cil e 1) ((itt 10%niNa td t t& u ir (I el ut pa1lIpte Ac in 
HtI mole littlen /aiiai I ah Cmctr (B1'enuItptpis A, rii 

hIipeIiC iliripsu 

It(iw aIl 
Ripollensai/ AI/tcelwtI 

slean A/t'is%(L ) 
tt ([habiida 

Silnia 
(tlyxanOplera) 

eiopila) 
I thLOICl 

tawt k111illltl 
71(iereira Alis(Li 
Ce/e iplinai s p. alligta % kn 

(((Shingic 
cupl 

(Lcpaoplr) 
iceinta1pid opAclera)' 

\1.1law eli n I acola~icaerrs~I- (Sphingidae I epidoplera) 
(apilie IeinotfratlrSlj aai (Mu re (Py1,1ralda I epdpt) 

Iritl f l. Ducsfenigateat I (Tcphridae IDipIcra) 
H PollD:itisieron F (Vesphidac I yitnpera) 

bel V11uleiaaraili CI (Vcspida I ynolloplora) 

Polli~~~~~~~glanate~~~~~~ ~ 111CAip1i ura ii hu ln( n tapd cA atm 
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(11,1pevilic tlci bectle SLelodonla ttrgit othi Mok (Chi ,omebdtc Coleopteri) 

Defohatim, 11eilc Anomahl dinudiam Hop. (Scjribacidac Coleopma) 

DJoh'IfIng 1-,tLtIc Adorent, sp (stal'i1weldat Coleoplerl) 
( 11ape%Inc wovvlwl '111411CLewe (11,tr, ludac ( o1copicra) 

Giq)c%mc gm I ler Stenta i:natorF (Cc,,m,(,)(M.ic Colcoptcra) 

RLII pjdcr mitc Iet, an.vc ini telcii-mv I Ictr tn)cfu0.tc Acamm) 

bnpoawapapeijvac (Jasidac llcmiptcra) 

E dthwia (Lissidac Ifemiptera) 

Dtjllw rugosellus (I'macidae I epidoptera) 

11car 

Pill/la 1witcola 10" (Psyllidae 11cimptelJ) 

Anaraphis lichchii'si (Kall) (J\j)1j1LJjddC Hemiptcra) 

Pulvinartalowlawnsis Rao (Coctidic 11cimplera) 
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;27CITRUS 

Diapho/ina citri KaLMI \8 m (IPsyllidae: Heiniptera) 
(Citl us psylla) 

DIAGNOSTICS 
Egg: Pale-yellow beconing orange before hatching; stalked, almond-shaped, 
thicker at the base and tapering towards the distal end where it is slightly 
curved, ends in a 1)1lint point. The length of the egg without the stalk is 0.33 
mmn, the stalk 1eastres 0.38 Im1,and the greatest diameter of tile egg is 0.13 

N.nl)h: 1kic n.,plizl stages, chalacterized by fanowise arrangelment of the 
\vi g-fpad, inl the 2nrid to 51h staes. 

lAt M, cB()d\ length e\clrrding lanceolate 5pline( n1rrm;, 0.022 

coloirrIatroiI 0r : can h2.made surface a,1rr1" in.-ls ()t otit; (orsal witlh 
ILumbtler o ',etae: tMO eldl-clutb-shal)ed dirsal setUe on1 each 01' tile liddle 
alld hind leg, arid a sind i le "eta (ofeach on tile lforelcgs. 

unu Sy Book levIngl c\cludi ng lanceolate spines 0.43-0.56 mm; 
c00loirratiorn rnlge. Win:-xads riall, trangrlar t)lOCC projecting from the 

body; 11 lanceolacte ,ta on the antennae and only one sens.,oriurm. 

171itd silp': 13)dv leIngth withon t lancecolate spines 0.67-0.72 mim; 
colou lali liglrt-or g'eneral trr of" body trio7irie; wing-pads small,OngC; 
anterior cdgc ()I the rincso-thoracic wing-pads leaching tile eves. Basal joint 

of tlintllia willi km l>a ad all- single lance(olate seta. 

F1rtt / fa"Q,: B)dy Ierngth witlIout lanceolate spines 0.70-1.2 mll; 
general forll ol body triozi ne, characte rized by the wi rig-pads produced 
cCphalad at the lme r:il angle. General c(dour, light-yellow with arn orange 
tinge in the region of ithe abdolen. 

Flti/h St(ge': B{,dy lelgth without lanceolate spine, 1.6-1.7 ram; general 
form of body triozine, \Vilrg-pads p)rodtced ccphalad at the hur eral angle. 
General cohlur Iigtlt-yvellow with an o'ange tinge in tile region of the 
abdomiein. SomIe nylnlphs, however, sho;w a light blIish-greCi tinge. A full
grown nymph, with the antennae, tips of tarsal and tip of rostrui dark, and 
the eyes dark-red. lead well marked and separated frol the thorax, eyes 
prominent but ocelli absent, antennae quite large, thicker at the base and ta
pering towards the tip, only basal two joints distinct. 

Adult: Small-sized brown insect with antennae apically black; measuring 

about 2.5 mm in length. Front wings with medially discontinued brown band 

AN
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along the outer margin of the apical half. I lind wings shorter and hyaline. 
The adh!ut mrakes a il a1111.lar postire with its tail end of the body raised up
wards tor enihar kin upon tlhe plant,. 

LIFE (:C1,I1 
A sin gle f'leal(c ina, lay 379 to 897 eggs in her life time. The eggs are 

eiibedded (in tcider leave, and ,ilhoots,of citrus troes through a stalk. 
Ilatchir takes plice iI lq I() 2 days in winter and ili4 to 6 days in .lluier 
lloiths. "lh li1h1 \ e1)k rilisn lel lce Collgreate oil tihe votll 

hallf-o~ein Iea\es, hut otfg,developnient they may, iigrate toit the later ot 
the oldei li\c,, 'i, \ ell. [hlre are live nyiphal initars. and the development 
, 
 April 15 


tile 1rn lld in 34 t . Lay,, ill I)Cceill full

i comlCtcd in 10 I1) 11 d rlllllgl to SCpltemler, in to 2(0 days il 
a d aniunrli, .to r-JaILiai-V. Tihe 


gR ri ii1l% )lls I1iII aic It) the h)wci suirfllace (f the lcaves Mhire they change
 
into addtul.. thC CiliC live lo0112(e'I tlail the inial, and the (u.liiatill llV be 
as long as IM Cavs il the winter and m)nIv 12 to 17 days ii tile tlillier but is
 
much prolongcd inlwinter. There are 8 to ) (overlappii" generlationls in a
 
Wear.
 

NATURE OF1) !NIAG,] 
It is the m1i dCstetlive (ofall pest,, of citrus and re mains active 

througho)ut the year. ()verwintered adults resumile hreeding activity in Febru
ary. S)ri n igCain feltiches thein the riiost favourable cond itions for dve lop
merit anrid the 1)e' i, vCI active alil abulndant ilr March-April. The popuIla
tioin declines coInideralyl (lurig N1,y-JuriC die toiniltense heat aid only the 
adtilts are l)retdmiminent although other stages omay also be net. Ill July, the 
905t regaills actiilv and ia ,ccond peak of' population is fotiid in August-
September. Towa rds the ant iinlln, there is 'ailaill a dcclirio in the population 
and o0111 tie aduts are t'inid during coolor 1onths. 

Tlie nvii)h aid adultls cause damage by piercing their sharp stylets 
into lie plant tissues arid sucking tie cell-sap. [he damage is matxiinum in 
the spring season whei the nyrmphs suck the coll-sap from young sprouts. The 
vitality of plants is affected and the young leaves arid twigs stop growing fuir
ther. The leaf-huds, the flower-buds arid the leaves may wilt and die. What
ever little fruit is formed inl the spring falls off prematurely. 

The nyiphs also produce honey-dew which develops black fungus, thus 
adversely affecting the photosynthesis. It is believed that this insect transmits 
a toxic substance in the plants rendering the fruit undersized, poor in juice 

J&v 



3 
1
 

58 

4 

8
 

7 9 

Dil/ipotila('itri Kuw. 

1. Eggs 8. Adult 

2. Eggs 9. Attack on leaves 

3-7 Nymphal stages 

2 

6 



contents and insipid (I uLai, & Nath, 1927). This insect i-, also responsible 
for spreading the grecning vii LS. If the pest is not checked in tine, the entire 
orchard may hc lo,: ;rltcr a year or two due to continued damage. 

DISTRI BI O'IN AN 1)1 )ST PIANTS 
It is distributed thro0ugh1oUt the 0nieni and ha, been ieported from 

Pakisiin, India, ('hina, ~ormosa,Iurirna, Sri Lanka, LFast Indies and.apan, 
Nex, (Cuin.mi. Iin Pakitan, it has bee n reported on all species of citrus and 
meinbcr , of the fa iii l Rutaceac. 

( )NTR )N1MiT 1O1)S 

Cultural: 'I he plilts receiving proper cultivation are betier able to withstand 
the attack o)I thi pe,-,t. It Ih, therefore, suggestCd that the planlts should be 
given propi'r cultivation to make theni hiealtiV and vigorous. 

Cit r ,, hedges Should not be grown around citrus orchards because 
thce serve as rcscrvohirs for Iresh build up of the I)es[. 
BiiolOical: N atL)Nrai Cn[fries such as T('11atichluo rtdilun W., a clialcid, 
pafaeti"lC 111C Ill)hs of the pest whreas lailvae of1l(7u1.mopa sp., laggots of'
 
,S'Ihi\ Iliwiltm I)& C-., lady bird beetles, cI!a in in iies and Sp~iders feed on
 
the aduIll, and yi p 5 (I" lie pfe st and, lheref )re, bC e couL agled.
 
(henlical: S praying with MalPahin/ilihiidoin/Methyl Parathion/
 
I)i ilet lioate/ Fc nit rot Iiion 0.)5c,{ , effectively controls the pest.
 

Pest Control Schedule 
The adults of citrus psylla rest on plants in the winter. They become ac

tive and start laying egos with the appearance of flower-buds and young 
leaves. It is, therefore, advisable to spray the trees with Malathion, Phos
phailidoni, Methyl denetoni or Diniethoate in the autumn, i.e., September-
October. A second spraying with Piosphamidori, Methyl dereton or 
Malathion should be carried out in February before the flowers open. As 
long as the flowers remain on the plants, no spraying should be carried out, 
otherwise the shedding of flowers is likely to be excessive. After the setting of 
fruits, if necessary, a third spray with any of the insecticides used for the first 
spraying is required to suppress citrus psylla. 

During the monsoon again, there is a second flush on which a numberof pests, like citrus psylla, white fly, citrus caterpillar, citrus leaf miner ap

pear. In order to prevent the excessive shedding of fruits owing to the attack 
of these pests, one more spraying is desirable at this time. 



Citrus White Flies: Citrus plants are attacked by about 11 different species of 
white flies, vil., )iah'ttodlc cirri Ashl., 1). longclatl Doz., Ah'trocaIthIA 
iio-/tmit A.shby, A. Ihtumini (Corhett. lh'tocohtus citr-i/lli (Corbett), .I 
nlileficns l'&1., ,,11/(1't11t()ttlc'w'u/hiin t-rralwe (Singh), A,.jasntini Tak., 
.'1(Ic(U1I'VIo ,''itri (P&ll),. lcuttotta'hhs q,. Of these, seven species are 
If()e Corn )milThe ilail re ()f inju rV caused by all the speCies of citrus flies 

,listed here and iluetlho, for controlling them, have been discussed 
collectively fur all the'"C ,pecles. 

I)hdL'utrodc.s cifnr Ashmi. (Aleyro(lidae/Aleurodidae: HiCliptera) 
(Citrus white fly)
 

IAG NOSTICS 
L'gg: Sub-eli)tical, t)edLHnculated, pale-yellow, smooth and measures 0.23 
1in ,,ithbott pe(licel. 
N)in pl: "'hcre auie threc nymphal stages:

Ii.7,r Suiq: ()val or elliptical; pale yellow; length 0.28 to 1.31 mill; 
reaflle breaeIth (0.5 to 0.33 mm. Rostrunm lies between fore legs; marginal 

bristles 30, being 15 on each side; eves dark brown and divided; antennae 
situated on ,,eitrl tirkice and 3-segmented. 

Sc'coml S/wrJ,'.' Oval or elliptical; length 0.18 mmll, breadth 0.61 mm; pale 
yellow, margin very minutely crenulated, caudal margin somewhat 
emarilnatc. 'Ve,,, divided: antennae peg-shaped, 0.05 mm long and slender. 
Va-,il'frm orifice rounded, cordate; operculInm of nearly same shape as in 
first stage. 

ih, Stug',: General form same as in second stage; length 0.70-0.75 
mi, breadth 0.5-0.58 nm; colour pale yellow: dorsurn covered all over with 
minute gran ulations; margin minutely crenulated, two tubercles with strong 
britlCs on caiudal margin. Antennae 0.05 mmll long and hook shaped. Legs 
small, stumlpy and unjointed. 

Pupa: Broadly oval; pale yellow with an orange or yellow area inthe middle 
of the body.Feimale pupa measures 1.5 mrn x 0.76 mm. 
Adult: Ai minute insect which measures about 1.02-1.52 mm; pale yellow in 
colour with dark red reniform eyes; head somewhat pointed; antennae six
jointed, the basal joint being thick and stout and the last segment ending in a 
sharp point; wings and body completely covered with a white waxy powder; 
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legs pale yellow, claws bifid, ligula evident. Wings more than twice the length 
of body, extending beyond the tip of abdomen. 

LIFE CYCLE 
The pest has two generations in a year. The adults emerging from the 

over-wintering pupae of the second brood start laying eggs in February and 
continue doing so till the middle of April; the most active period of egg-lay
ing being March. The second irood starts oviposition from the beginning of 
August and continues till about the end of November; the period of maxi
mnium activity being August-September. '[le eggs are laid singly, irregularly 
scattered on tie lower surface of the young or soft leaves. They are inserted 
into the tissue of the leaf by means of a short peCuLIncle. A single female lays 
niore than 200 eggs in a short duration of 4 days and within 9 (lays of its 
emergence. A single leaf may have a,; many as 200(0 eggs attached to it. The 
eggs of the fiirst brood hatch out in 10 to 12 days and those of the second 
brood in 7 to 14 (lays. The emerging nymphs crawl about on the leaves for 
about 24 hours and, thereafter, they fix themselves to the leaf by inserting 
their beaks into the leaf tissue and suck the sap. They soon moult, losing 
their legs in the process, and have the appearance of minute, flattened, oval 
bodies. They moult thrice and become full-grown in 25 to 5 1 days in winter. 
The pupal stage varies from 125 to 154 days in sumnier and 114 to 159 days 
in winter. The adult life varies from 2 to 8 days in captivity. 

NATURE OF DAMAGE 
All stages of the pest are met with together duriri March-April. Only 

the nymphs and pupae are found in May. In June-July only pupal stage is 
present. All the stages are again met with in August-October. From October 
to the end of February only Pupae are found. 

Both the nymphs and adults cause damage by sucking the cell-sap from 

the leaves which curl over and fall off. The adults on emergence avoid bright 
sunlight and settle on the underside of the leaves, preferring the north side of 
a tree (Khan, 1942). File infested trees present a blackish appearance due to 
a sooty mould which develops on the honey-dew produced by the pest. In
fested trees produce scanty blossom, most of which is shed and whatever lit
tle fruit is produced, it is undersized and of poor quality. 

DISTRIBUTION AND HOST 13LANTS 

Out of the different species recorded, tnis ,-peeies has a wide distribu 



tion and occurs in South and South-East Asia, India, Pakistan, West Indies 
and in South, Central and North America. In Pakistan, this species is found 
almost in all the citrus growing tracts, where it primarily feeds on citrus 
(Rehman, 1944, 1946). 

Aleurocanthus woghuni Ashby. (Aleurodidae: Herniptera) 
(Woglum's black fly) 

DIAGNOSTICS 
Egg: Slightly reniform-elliptical; 0.26 x 0.01 mm; petiole yellowish brown;
 
surface marked with polygonal or hexagonal markings; eggs laid in spirals of
 
three whorls.
 
Nymph: The three nymphal stages are described below:-


First Stge: Oval or elliptical; 0.3 mm broad; dorsal surface armed with 
two ridges; brownish and highly chitinized; ventral surface pallid. Three small 
marginal bristles on each side of the head and 4th on the caphalo-lateral 
nargin; two pairs of caudal bristles, the inner most pair being the longest. 
Drsum with three pairs of highly chitinized brownish spines arising from 
whitish spots. Eyes divided, irregular in outline, and dark-red. Vasiform 
orifice dark brown, raised on a ridge, rounded anteriorly and pointed 
posteriorly. 

Second Stage: Elliptical; 0.48 mm long, 0.28 mm broad; patches of dark 
colour all over the dorsal surface; margin minutely crenulated, caudal margin 
armed with two pairs of bristles. I)orsum considerably arched, highly 
chitinized vith 10 pairs of long spines arising from whitish, circular spots. 
Vasiform orific, dark, somewhat circular, raised on a tubercle. 

Third Stage: El liptical; length 0.80 mam, breadth 0.45 mam; dark-brown to 
black in colour with irregular whitish-brown spots. Margin surrounded with 
short teeth; sub-marginal area covered all over with a row of wax pores. 
Dorsum covered with 13 pairs of long stiff spines arising from whitish spots. 
Vasiform orifice circular and raised on an elevation.
 
Pupa: Oval; length 1.4 mm, breadth 0.88 mm; dorsum consideratly arched,
 
jet black; margin with rounded black teeth, about 180 in number (number
 
variable), dorsum with 29 pairs of long spines. A row of wax pores all around
 
the suh-marginal area. Vasiform orifice circular and situated on an elevation.
 
Adult: A minute insect, measuring 1.3 mm in length; dark-orange in colour
 



with a greatly darkened head and thorax, wings slaty, each wing with whitish 
spots and reddish margin; the margins bear teeth which carry hairs. 

LIFE CYCLE 
The eggs are always laid in spirals of three whorls and can thus be 

easily differentiated from those of Husain's black fly in which case these are 
laid in a spiral of one whorl only (Rehrman, 1940). The process of oviposition 
in this species is curious and interesting. A female when ab )Mt to oviposit sits 
for hours together on a leaf, lays in egg and revolves a little, lays another egg 
and revolves a little more and, thus in this way, tlle eggs are laid one by one 
il a spiral. It usually takes 24 hours to lay a spiral of 15 to 22 eggs and a sin
gle female may lay I to 3 spirals in hei life time. The maxi mulnI number of 
eggs found on a broad leaf of citrus has been 3000 in 150 spirals, overla)ping 
each other. The egg stage lasts for 7 to 14 days il \pril, 7 to 9 days in August 
and 12 to 14 days in October. The emerging nymphs arrange themselves spi
rally or irregularly on the leaf surface near the egg shells. The duration of 
nymphal stages is very variable, the nymphs of the same egg spiral may pu
pate on different dates. The nymphal period is 45 to 60 days in May-June, 38 
to 43 days in August-October and 48 to 60 days in October-December. Some
times the nymphs overvinter and pupate in the third or fourth week of 
January. The pupal stage usually occupies 99 to 131 days, but in winter it 
varies from 147 to 16 1 days. The pest has two well-defined broods in a year. 
The spring brood of adults emerges in March-April and the winter brood of 
adults emerges from July to October and sometimes in November also. 

DISTRIBUTION AND HOST PLANTS 
This insect is widely distributed in the Orient, but it is only confined to 

Lahore, Gujranwala and Shahdara in the Punjab where it seriously attacks 
citrus (Husain and Khan, 1945). 

Dialeurodes c/ongata Dozier (Aleurodidae: Hemiptera) 
(Elongate white fly) 

DIAGNOSTICS 
Egg: Pale yellow; oval in shape; measures 0.25 mm in length and 0.08 mm in 
thickness. 

Nymph: There are three nymphal stages: 
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FirstStage: Elongate, oval, much flattened; 0.31 mm in length and 0.17 
mm in breadth; pale yellow, mycelome light orange; possesses a narrow 
fringe of wvax in the form of a frill all round the margin and the margin armed 
with 32 bristles; eyes dak red; antennae lash-like and 3-segmented. 

Second Stay': Flat, scale-like, elongate, oval, symmetrical; 0.566 mm in 
length and 0.283 in indented.minm breadth; pale yellow; marginlminutely 
Marginal spines of the first stage mostly disappear. Eyes divided and dark 
red. Two deep yellow areas visible on abdomen. 

Third Stay'.: Asymmetrical, elongate, oval; 0.85 mm11 in length and 0.36 
min in breadth: nargin nI linu tely indented, one pair of minute bristles on 
cephalic end and tm o pairs on caudal end. Dofs111nm covered all over with 
milute pores which look like white globular dots. Legs small and stumpy, 
terminate in rounded discs. 

Pupa: Yellow with orange coloured patches on the abdomen; elongate, ellip
tical and asymmetrical, 1.7 mm in length and 0.9 mi in breadth. Its dorsum 
is covered all over with minute whitish spots which are dorsal pores. The 
marginal area is almost transparent. Vasiform orifice elongate and more or 
less triangular. 

Adult: A minute insect measures about 1.25 mm in length; deep yellow in 
colour (in other respects it resembles D. citri). 

LIFE CYCLE 
The eggs are laid singly and irregularly on the under surface of the 

young leaves. They are attached to the leaves by their curved stalks. The 
period of egg laying is concurrent with that of D. citri. The egg stage lasts for 
6 to 9 days in April and for 12 to 14 days in October-November. On hatching, 
the nylphs clawl about for some time and then fix themselves along the leaf
veins. This is unlike the nymphs of citrus white fly which get fixed tip indis
criminately. The duration of the nymphal stage varies from 24 to 40 days in 
case of summer brood and 102 to 114 days in the winter brood. There are 
two broods of this insect in a year and these are concurrent with those of cit
rus white fly. The adults of the first brood begin to emerge in March and con
tinue emerging throughout April. From the eggs laid inl March-April, the 
adults of the second brood develop by August-October. Like D. citri, this in
sect also passes the hotest period of summer and the coldest period of winter* 
in the pupal stage. 
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DISTRIBUTION AND HOST PLANTS 
Elongate white fly is commonly found in association with D. ciai Ind 

Aleuroh)bu.s citrifoiiiCorbett and has been reported from Faisalabad, Lahore, 
Multan, Sheikhupura and MuZaffargarh districts attacking citrus varieties, 
particularly oranges and maltas (I faq and Akmal, 1964). 

Alcurocanthushusaini Corbett (Aleurodidae: Hlemiptera) 
(I lusain's blackfly) 

DIAGNOSTICS 
Egg: Reniform-elliptical, dorsally slightly concave; length 0.20 mm, greatest
diameter 0.1 mm; chorion with hexagonal area. Colour uniformly pale-yel
low. Eggs arranged in a spiral of only a single whorl. 
Nymph: There are three nymphal stages:

irat Siage: Irregularly oblong-oval; 0.29 mm long and 0.17 mm broad;
pale-yellow with a brownish tinge, margins entire; eyes divided, dark and 
irregular in shape. Vasiform orifice somewhat triangular in shape. 

Second Stage: Elliptical; 0.38 mm long and 0.22 mrn broad, dark at 
some regions and pale yellow at others; margins minutely crenulated, dorsum 
highly chitinized, considerably arched, with 10 pairs of long, chitinized, dorsal 
spines arising from whitish circular spots. Vasiform orifice on a raised 
portion and somewhat circular in form. 

Thircd Stage: Elliptical; 0.63 mm long, 0.41 mm broad; colour dark
brown, margins indented, roundish.teeth small, Dorsum highly chitinized, 
greatly convex, with 14 pairs of spines arising from whitish spots. Vasiform 
orifice elevated on a tubercle, operculum of the same shape. 
Pupa: Elliptical, female pupa 0.93 x 0.70 mm, male pupa 0.88 x 0.62 mam;
black, with a slight bluish tinge in fresh specimens; dorsum greatly arched, 
highly chitinized, armed with spines. Margin indented, teeth long and 
rounded, number of teeth on an average 102. In a space of 0.01 mm there are 
four to five teeth. A series of minute wax pores round the pupa on sub
marginal area secrete whitish wax, sometimes forming a fringe around the 
pupal case. Dorsum arched, with 58 dark coloured spines. Vasiform orifice 
sub-ordinate, situated on a raised area; margins somewhat thickened. Oper
culum black, caudal margin somewhat concave. 
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Adult: Minute insect, measures 1.2 mm in length; body pale yellow with dark 

and yellow spots on thorax; eyes black and wings slaty and maculated. 

LIFE CYCLE 
The eggs are laid on the lower surface of the leaves in a spiral of a sin

gle whorl, comprising 9-17 eggs. Several egg spirals may be seen on the same 
arleaf. Occasionally, the eggs may be laid in a cluster without any definite 

rangement. Eggs are laid in March-April and again in July-Octol)er. These 

hatch in Q to 12 days in April, 7 to 9 days in August and 8 to 12 days in 

October. 
The emerging nymphs fix themselves near the egg spirals often assum

ig the same spiral arrangement. The nymphal period varies from 26 to 52 

days and the pupal stage occupies 6-1 to 108 days. There are two broods of 

this insect in a year. The adults of the spring brood emnerge in March-April, 
while those of the at' tinmn brood come out in July-October. 

I)ISTRIUIITION AND HOST IPLANTS 
This citrus fly is widely distributed in Punjab but is especially abundant 

in the south-eastern districts. It only feeds on citrus species (Qureshi, 1982). 

Alet'olobus citrifolii Corbett (Aleurodidae: Hemiptera) 
(Cloudy winged white fly) 

DIAGNOSTICS 

Egg: Elliptical, stalked, pale-yellow; 0.18 mm long, 0.08 mm broad, stalk 0.04 

mm long and bent near the egg so that the egg is held horizontal to the sur

face of the leaf. Egg surface smooth and polished. 

Nymph: The three nymphal stages are described below:-

First Stage: Flattened, oval; 0.25 mm long and 0.15 mm broad; dark

yellow, a seni-circular ridge on the dorsal side of the cephalic region; margin 

armed with 36 bristles, vasiform orifice rhomboid with roundish corners. 

Second Stage: Oval; 0.33 mm long and 0.22 mm broad; pale-yellow with 

brownish median streak on dorsum. Margin slightly indented and bears 3 

pairs of marginal bristles. Three pairs of bristles on dorsal surface. Median 

region on the dors'al surface, from vasiform orifice to the head, brown. 

Vasiform orifice rhomboid, operculum sub-circular. 
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Third Stage: Oval; 0.50 mm long, 0.38 mm broad, pale-yellow. Margin
minutely indented with suture-like markings. Vasiform orifice rhomboid, 
operculum occupies the entire space. 
Pupa: Sub-elliptical, somewhat narrow at thoracic and abdominal regions;
0.58 mm long and 0.45 mm broad. Colour dark-brown to deep black. Margins 
entire in some specimens, very minutely indented in others. Tubercles all 
around the sub-marginal area. Each tubercle with a minute whitish wax pore
at the top. There are minute wax pores, which look whitish spots all around 
the case on the dorsum along the encircling ridge. Three tracheal breathing 
folds evident. 
Adult: A minute insect, 0.9 mm in length. uniformly pale-yellow; eyes dark
red and constricted in the middle; win8 ,,hitish, narrow, oblong, ovate and 
immaculate. 

LIFE CYCLE 
The eggs are laid singly and irregularly on the lower surface of the 

leaves. On account of their small size they are quite inconspicuous. The incu
bation period ranges from 10 to 12 days in April, 7 to 9 days in August and 13 
to 14 days in October. On hatching, the nymphs crawl about on the leaf for 
about a day and then fix themselves on the upper or lower surfaces indis
criminately. It is because of this behaviour of the nymphs that the nymphs
and pupae are found both on the Lpper and the lower surface, although the 
eggs are never laid on the upper surface of the leaf. The duration of the 
nymphal stage varies from 33 to 61 days, according to the season. The pupal 
stage occupies 39 days in September-October and 104 days in winter. All 
stages of the pest are met with from March to December, but only the pupal 
stage is met with from December to the end of February. There are no defi
nite broods of this pest and the generations overlap. 

DISTRIBUTION AND HOST PLANTS 
This insect is widely distributed in Punjab but is particularly common 

and serious in Multan, Faisalabad, Lahore and Sahiwal districts. Besides cit
rus, it feeds on 'marhwa' (Murrayaerotical)(Qureshi, 1981). 

Aleurolobus narlattiQuaintance (Aleurodidae: Hemiptera) 
DIAGNOSTICS 
Egg: 0.19 mm long and 0.09 mm broad, with a short stalk 0.03 mm; elliptical, 
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thicker in the middle, one end thinner than the other; surface smooth; colour 

pale-yellow with a reddish spot in the yolk. Eggs are held on the leaf at about 

an anIgle of 80. 

Nymph: 't'e three nymphial ,tages are descrii,ed below:-

Stage: Elliptical; 0.25 mm long, 0.17 mmlbroad; encircled with a 

frilge ot glossy, waxen rods; pale-brown in colour. A prominent ridge-like 

strLctulrC ont the head. Margin with 34 pairs of bristles arising from small 

tLbCrelcs. l cI~pairs ( f strong bristles (in the dorsui m eyes purple and di

,idCd. Vasito 1mir ifice somcwhat triangulatl in shape. 

*Ycolu Aiyt,I'11iptical; 0_33 to 0.38 mni long and 0.25 to) 0.28 mm 

'road, clIcircled \itt waxy fringe, dark-brown or black in colour. Margin 

(I1S ilCt ' crcntlatCd. lFvcs dark-brown aid divided. Sul- 1lMarg inal arca sur

t,'i)Tt 


,rounded bV at ci rcte ot m inuii te colourlesS wax pores. Three pairs of bristles 

asl uho cdorsunI. Vasiforn orifice triangular.froll whitinh spots, Ol 

11bird *'tu<w,. liilpt ical, surrounded by a waxy fringe 0.61 n1tlm1 long and 

0.48 nim lroad; dark-black, margin cre nu lated sutu re-likei C(l(ur itli 

markings run iIi g tl'msad from crenti lat ions. Segllelltation Of the body 

distinct, 22 poirc,, are present oil the sub-marginal area and two pores oi the 

caudal mairginu. Vai forri orifice triangular. 

PIuia: BIoid and elliptical; 0.95 x 0.73 mm in size; black, encircled with a 

fringe of glo,,sy waxen iods. Margin crenulated and black lines running nesad 

so that ntifflte lo)es are formed on the sub-marginal area. The d(isu in sepa

rated from the sub-margin;il area by means of a yellowish arhd another 

blackish line, botl runiing together around the doIsLumlI. Eyes crescentic. 

Whitish \ ax i, secreted on the dorslm and scattered along the virious 

siultures and makes an outline ol the main body of the insect. Vasiforl ori

fice triangLlar in shape, surrounded by a trilobed figure. 

Adult: Yellowislt with reddish brown spots ol dorsal side of thorax and ab

dlomen; length 0.9 to 1.00 1m. Fore wings whitish and iirked with rusty red 

spots, hind wings light smoky, slightly shaded at some places, a single thick 

vein runmining through, margin with reddish dentation. 

LIFE CYCLE 
The emergence of adults from the over-wintering pupae begins inearly 

March. The eggs are laid singly and without any arrangement on tLe lower as 

well as the upper surface of the leaves. The eg stage lasts for 5 to 14 days, 

the nymphal stage occupies 12 to 35 days and the pupal stage 36 to 77 days, 
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according to the season. The pest has no definite broods and is met with in 
all stages from March-December. In January and February, however, it is 
only present in tile pupal stage. 

DISTRIBUI ION ANI) IhST PLANTS 
'hisinsect ha, a wide distribution in Punjab, but, inspite of this, it is a 

minor [)est and does not Cause any appreciable darnage. Besides citrus, it at
tacks 'marh\ a' (Alh11aya 'otiU(a) (Qureshi, 1980). 

Al'cutol(d)M ttiticut.s P&tl, 41('urotbe'rculatu.s rta\m'i,(Singh), /. 
j}ummiiilTak., lcatdalt'rodh'eA (itri P&Hl and Alcuiotraluis sp. are rare
 
specie, and have been collected fron Faisalabad, Multaln, Sahiwal and 
Sialkot in \cIry sIallnimber. Being of mi nor importance, the details of these 
species aie not heing iven here. 

('ON'TROIL MIETHiODS 
Cultural: The plants receiving proper cuitivation are able to withstand 

the attack of th;s pcst to a greater extent than those receiving improper culti
vat lon. It is, therefore, suggested that the plants should be given proper culti
vat0ion t(oimake theim healthy and vigorous. 

(itrUs hedges should not be grown ,round the citius orchards because 
these ,cr\ e as reservoirs for flesh build up of the pest. 

Biological: lFour species of predaceous beetles, narnely Bwnoides 
%Ilttzili (F), ( 'uttaluc)[urc'tou (Sic.), Melochilu seanuculta F. and 
*S'cvIZtS -,P. have been found feeding gregariously on eggs and nymphs of 
variouS citrus flies Ciolmo), sp. grubs have also been found to be predaceous 
upon nylplis. Spiders predate Onl adult flies. 

Ecaisiu sp. and L'rlomnocens sp. parasitise the rynphs and puIpae Of 
Ilusain's black fly, whereas Comperiei/a p;., Amituts sp. and Proslpaltella sp. 
were found on the nymphs of Dialeurodescitii Ashm. 

Chenlical: As suggested for citrus psylla. 
In the absence of the afore-mentioned synthetic insecticides, rosin 

compound, diluted with 6 parts of water, or rosin soap, dissolved in 50 parts 
of water, should be used as a spray. 

The most appropriate time for carrying out spraying against these in
sects is the pre-bhssoming period from December to the beginning of 
February. However, in case of severe infestation, spraying may also be done 
any time, except the flowering period. ( 

,,.
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Aonidiella aurantii(Maskel) (Diapsidae: Hemiptera) 
(Citrus red scale) 

DIAGNOSTICS 

Egg: Minute, rcm.:nd; ,'eddish in colour; covered with scale. 

Nymph: The first stage nymphs or the crawlers have well-developed legs and 

antennae. 

Adult: (Female): Denigr':,e, wingless, lies hidden under the scale; legs and 

antennae atrophied. The scale is circular in shape, depressed and measures 

1.75 to 2 mi in diameter. (Male): Elongated and develops into winged adult. 

LIFE CYCLE 

The females, instead of laying eggs, give birth to young nymphs. As 

many as 150 or more young nymphs may be produced in two months by a 

single female. Upon emerging from beneath the female, the nymphs crawl 

actively for about an hour or two, then they settle. The crawler stage is easily 

dispersed by wind, by insects or by cultural practices, and therefore, is of spe

cial importance to the distribution Of this pest. The young scales are chiefly 

found along the midrib and principal veins of the leaves or in depressions in 

the peel of the fruits. Soon after settling, the young scale begins to secrete a 

white, cottony covering. At this stage the young ones are called "white caps." 

'[le female is fully grown after two moults, whereas the male passes through 

two active larval stages and two diapauses before it reaches sexual maturity. 

1 to 3 weeks after emergence, and theThe fernale moults for the first time 

second moult takes place about 7 to 15 days later, lose their legs and anten

nae and incorporate their cast skin into waxy coverings. They reach sexual 

maturity in 10 to 15 weeks, do not acquire wings and may live for several 

months. The full-grown females are protected not only by the dorsal scale but 

also by a ventral membrane which adheres to the surface of the plant. The 

winged male adults develop in 1 to 2 months. They are very short lived, fly 

around and fertilize the sedentary females and consume no food after ferti

lization. The pest passes through a number of broods in a year. 

NATURE OF DAMAGE 

The pest is active throughout the year, but its attack is maximum during 

autumn. The population remains restricted due to intense heat in the sum

mer months but regains momentum in July-August. The size and shape of the 

scales often differ most considerably according to the host plant and the part 
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of the plant that is colonised. 
The scale insects feed on the plant juice and devitalise the plant. Be

sides sap drainage, they inject a toxic substance into the plant sap. Yellow 
spots appear at the point of feeding (Rehman and Ansari, 1945). The scales 
infest all parts of the tree above ground. The leaves, branches and fruits may 
be covered with them. In case of severe infestation, the leaves may turn pale 
and twigs along with leaves get dried up. 

I)ISTRIBUTION AND HOST PLANTS 
The pest occurs in many countries of the world. It ranks as the most 

important citrus pest in California, Mexico, Central America, South Africa 
and in some parts of Australia. It causes serious damage in the citrus growing 
areas of South-East China and India. In Pakistan, it has been reported from 
Faisalabad, Gujranwala, Lahore, Sahiwal, Muzaffargarh and Multan districts. 
Besides citruS, it feeds on Acacia, Eucalyptus, Fig, grape-vine, guava, jaman, 
mulberry. oleander, rose, willow, shisham and many other plants. 

CONTROL METHODS 
Removing and burning the infested leaves and twigs; spraying infested 

trees with Metasystox/Pho:;phamidon 0.05 to 0.075%. Best results have been 
obtained when infested plants were sprayed with Phosphamidon/Ethion 225 
ml. a.i. mixed with one gallon, summer oil in 100 gallons of water. 

In case, summer oil is not available, the sprays have to be repeated a 
number of times. 

Pseudococcusfilamentosus Cockerell (Pseudococcidae: Hemiptera) 
(Fluffy citrus mealy bug) 

DIAGNOSTICS 
Egg: Yellow; in clusters, un,' r cottony masses.
 
Nymph: Amber coloured with a whitish waxy coating and filaments.
 
Pupa: (Only Male) enclosed in a waxy, tubular cocoon.
 
Adult: (Female): Wingless; body flattened having short, waxy filaments along
 
the margins. (Male): Winged, midge-like; with long antennae and atrophied
 
mouthparts.
 

LIFE CYCLE 
The females lay 300 or more eggs in clusters on citrus plants, and are 
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found in protective cottony masses. The eggs are deposited on all parts of the 
plant. The nymphs hatch out after 1 to 3 weeks. The male nymphs spin cot
tony cocoons, 2 to 3 weeks after hatching and pupate before transforming 
themselves into winged adults. The males are short lived and do not feed and 
die after fertilization. The females are full-grown in 6 to 8 weeks, and be
come wingless adults. There are 4 to 6 broods per year depending upon the 
climatic conditions. 

The pest is most active during the winter months when conditions of 
their growth are optimum. The mealy bugs have a characteristic mealy white 
to yellowish covering which is composed of the last two larval skins cast hy 
the insect and of waxy secretions. Since they multiply rapidly, all stages of de
velopnent may be found in winter months on citrus. After hatching, the 
nymphs crawl out and start feeding by inserting their mouthparts in the plant 
tissue. The population declines during the summer months due to intensive 
heat. 

NATURE OF I)AMAGE 
The nyiphs and females of mealy bugs cause damage to all parts of the 

plants by extracting juice and excreting copious quantities of honey-dew 
which consequently develop fungus on it. Chlorotic spots about 2 to 3 mm 
long, are fornied on the plant parts which interfk'e with the normal working 

of the plant. In case of severe infestation the citrus flowers do not set fruit or 
the fruits may drop prematurely. 

DISTRIBUTION AND HOST PLANTS 
The genus Pseudococcus has been recorded from citrus and many other 

crops from many countries of tropical and sub-tropical areas, viz., India, 
Pakistan, China, Malaysia, Indonesia and also some parts of USA. 

Besides citrus, the mealy bug is found on Cactus spp., ferns, begonia, 
gardenia, poinsettia and many other flowers. 

CONTROL METHODS 
Spraying with Phosphamidon/Ethion 225 ml. a.i. mixed with one gallon 

summer oil in 100 gallons of water, effectively controls the pest. 

Note: The citrus plant is attacked by a number of mealy bugs especially 
those belonging to the Genus Pseudococcus. Of these, P. citri Risso. 
and P.filamentosus Cockerll are most destructive. The distribution, 
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seasonal history, nature of damage, life cycle and control of these 
species are identical and have been discussed collectively in the 
above species. 

Phyllocnistiscitrella Stain ton 
(Gracillariidae/Phylocnistidae: Lepidoptera)) 

(Citrus leaf miner) 

DIAGNOSTICS 

Egg: Very minute, rounded and transparent. 
Larva: Small, pale yellow or pale green with a brownish head; legless. The 
full-grown larva mcasu res 5.1 turn in length; mandibles brownish, well
developed. 
Pupa: Small; brownih;h; head provided with a hook-like process. 
Adult: A tiny moth; silvery white in colour; eyes black; about 4.2 mm in the 
wing expanse and 1.5 mm in length. The hind wings are pure white and the 
fore wings have brown stripes and a prominent bIlack spot near the tips. Both 
pairs of wings being fringed with fine hair. 
LIFE CYCLE 

The females lay eggs singly, generally 2 to 3, on leaves and tender 
shoots usually on the lower surface, particularly near the midrib. The eggs
hatch in 2 to 10 days. The legless larva makes tortuous silvery white galleries 
on the leaves and tender shoots and remains confined within for the rest of 
its immatue life. Larvae are full-grown in 5 to 30 days. When mature, they 
settle down in enlargements of the galleries near the leaf margins and trans
form into pupae. The pupa is partly exposed through the gallery wall and has 
an acute spine on its head with the help of which it pierces thrbUglh the wall 
as it emerges out as a moth. The pupal stage lasts for 5 to 25 days and the en
tire life cycle is completed in 12 to 65 days. It passes through 13 or more 
overlapping generations in a year (Yunus, 1967). 

The pest is active throughout the year and breeds on young growth. The 
duration of various stages depends upon the prevailing temperature. Late in 
the spring or in summer, development may be five or six times as fast as in 
the autumn or early spring. All stages of the pest are met with all through the 
year except January and February when only the larval and pupal stages are 
present. Its population reaches the peak twice during the year; once during 
March to May and then again during September to October. 
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NATURE OF DAMAGE 
The larvae cause damage by making zigzag mines in the young leaves 

between the upper and lower epidermal layers eating away the parenchy
matic tissue. The injured epidermis takes the shape of twisted silvery gal
leries. On the older leaves, brownish patches are formed which serve as foci 
of infection for citrus canker. The attacked leaves get twisted or folded over 
but remain on the plants for a considerably long time and the damage gradu
ally spreads to fresh leaves. Ileavily attacked plants can l)c spotted Out from 
a distance and young nurseries are most severely affected. The photosynthe
sis is hindered and the vitality of plants is lowered resulting in an appreciable 
decrease in yield. 

DISTRIlBUTION AND HOST PLANTS 
This insect has a wide range of distribution in the oriental region and 

Northern Australia. In Pakistan, it has been recorded as a specific pest of cit
rus attacking rough lemon, mancarin orange, sweet orange, sour orange, 

sweet lime, sour lemon, European lemon, elephant lemon, grape fruit, porm
melo and spaddock, ctc. Practically all citrus orchards in Pakistan suffer from 

the attack of this pest to a lesser or greater extent (Latif and Yunus, 1961). 

CONTROL NETHiOI)S 
Minor infestations can be controlled simply by removing and burning 

the infested leaves and twigs. In cases of severe infestation, spray with Meta
systox/Phosphamidon 0.05 to 0.075%. Best results have been obtained when 
infested plants, were sprayed with Phosphainidon/Ethion 225 ml a.i. mixed 
with one gallon s.ummel oil in 100 gallons of water. 

Papiliodemoleus Linnaeus (Papilionidae:Lepidoptera) 
(Citrus caterpillar) 

DIAGNOSTICS 

Egg: Round, smooth and pale or pale green when freshly laid becoming dark 
grey near maturity. 

Larva: Young larva is a curious blend of black and white resembling a bird's 
droppings; when full-grown yellowish-green with a few oblique brownish 
stripes down the sides of its body. The caterpillar is equipped with two red
dish sacs posterior to the head which discharge a pungent smelling fluid. It 
also has I horn-like outgrowth on the dorsum of last abdominal Z;egment and 
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measures 40 mm in length and 6.5 mm in width. 
Pupa: Greenish or straw-coloured with black spots, attached to twig with 
silken girdle. 
Adult: Moderately large colourful butterfly, measuring 28 mm in length and 
94 mm in wing expanse. It is bluish green in colour with its black front wings 
ornamented with numerous yellow spots. The hind wings (similarly coloured 
as fore wings) have a brick-red oval patch near the anal margin. The general 
colouration of the underside of the wings is slightly paler and the markings 
are also larger. Head and thorax black, there being a creamy yellow coloura
tion on the underside of the abdomen. The antennae are black and have 
club-like structure at the ends. 

LIFE CYCLE 
The adults are active in March and lay eggs usually on the under sur

face of newly sprouted tender shoots and young leaves. The eggs are laid 
singly or in batches of 2 to 5. Sometimes the gravid females glue their eggs on 
thorns of citrus or on other parts of plants. The eggs hatch in 3 to 4 days in 
summer and 5 to 8 days in the winter. The young larva emerges by cutting a 
circular hole through the egg-shell, which serves as the first food of the larva. 
This scavenging habit persists throughout the larval life and the larvae eat 
their own exuviae after each moult. The pests pass through 5 larval instars 
within 8 to 16 days in summer and about 4 weeks during November-Decem
ber. The mature larva becomes idle, stops feeding and spins a supporting gir
dle around its body and transforms into pupa. This stage is often referred to 
as Prepupa which lasts for ten days. The pupal stage lasts for about 8 days in 
summer; and up to 14 weeks in winter. The adults after emergence from pu
pae take to wings within I to 3 hours. 

A female usually mates once and lays, on an average, 75 to 125 eggs 
within 2 to 3 days. The life span of adult male and female butterflies varies 
from 4 to 6 days and 6 to 7 days, respectively. The pest completes four to five 
overlapping generations in a year. 

In the plains, this pest is active throughout the year, whereas in the sub
mountainous tract it hibernates as a pupa. The butterflies appear on wings in 
March with the advent of spring season and the population starts building up 
towards the end of April. The population remains restricted due to intense 
heat in the summer months but regains momentum in July and the pest is 
most active in September. The larvae pupate in November and may enter hi
bernatior :n autumn. 
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NATURE OF DIAMAGE 
The danage is caused by the larvae which feed upon leaves and termi

nal shoots. The young larvae 'eed on tender shoots and fresh sprouts whereas 

in the later stages they feed even on mature leaves. Heavily attacked plants
 
hear 1no tfrits. The pest cause.s damage to the young plants in the nursery,
 
sometime,, hy completely dCfoliating them. It is reckoned as the worst leaf
eating pest ot citrus nursery plants (I laq, 1950).
 

DISTRIIBUTION AND t10'ST PlANTS
 
The geluls I)ilio is cosmopolitan in occurrence. Thie citrus caterpillar,
 

P. demol'us is found in the greater parts of Africa and Asia. It has been re
ported from all citrus growing areas of Pakistan. It causes severe damage to 
all varieties of cultivated or wild citrus and various other species of the family 
Rutaceae. 

CONTROL NIlETIIOI)S 

Spraying, with Malathion/Methyl Parathion 0.05% effectively controls 
the pest. 

Citrus fruit flies: The following five species of fruit flies have been reported 
attacking citrus plantations in Pakistan:

1. Dacus dor'alis I lendl. 
2. D. cticuibitac Cocl. 
3. D). ZO/ltILttS S,11un1d. 

4. D. di've.su.s Coo. 
5. D. ciliatu.s Lowe. 

Desci iption of Dacus dorsalis and D. cururbitae,being more important 
pests of citrus, are included here. 

Dacws dorsalis Hendel (Tephritidae: Diptera) 

DIAGNOSTICS 

Egg: White; cylindrical, narrow at both poles and slightly curved on one side 
with distinct micropyle at the anterior end; measures 0.1 to 0.2 mm. 

Larva: Full-grown larva light yellow; long conico-cylindrical body, pointed at 
the head and composed of 12 visible segments; measures 8.97 x 1.74 mm. 

Pupa: Barrel-shaped; light orange when freshly formed and light ochara, 

(V) 
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ceous at the time of emergence of the fly; narrow anteriorly, rounded poste
riorly; measures 5.57 x 2.28 mim. 
Adult: Body colour reddish brown; two longitudinal yellow stripes on thorax; 
ovipositor short and brown. 

LIFE CYCLE 
The female deposits 4 to 13 eggs in a single puncture, I to 2 mm below 

the skin of the fruit. The egg stage lasts for 2 to 4 days in summer season and 
4 to 8 days in autumn and early winter. The duration of pupal stage varies 
from 6 to 12 days in summer and 12 to 30 days in winter. The adult flies live 
for 27 to 44 days. The pest completes its life cycle in 12 to 35 daVs in summer 
and 29 to 60 clays in winter. It remains active from middle of March to Octo
her-November and passes through 7 generations in a year. 

DacuscucurbitaeCoq.(Tephritidae: Diptera) 

DIAGNOSTICS 
Adult: Body colour yellowish-white with black spots on the thorax. 

LJFE CYCLE 
A female lays about 64 eggs, on an average. The egg, larval and pupal 

stages last for 2 to 5, 6 to 12 and 7 to 11 (lays in summer and 6 to 11, 18 to 28 
and 15 to 48 days in winter, respectively. The adult life is 34 to 40 clays. The 
pest remains active from the middle of March to October and passes through 
6 generations in a year. 

Panonychuscitri (McGregor) (Tetranchidae: Acarina) 
(Citrus red mite) 

DIAGNOSTICS 

Egg: Minute.
 
Larva: Light yellowish brown in colour; possesses three pairs of legs.
 
Proto-nymph: Orange brown; possesses four pairs of legs.
 
I)euto-nymph: Orange brown with a greenish tinge; possesses four pairs of
 
legs.
 

Adult: Small, plump and orange with thick deep brown patches on the dorsal
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side of the body and measures 1/3 mm in length. Body covered with promi
nent bristles, each borne on a whitish tubercle. The antennae of female, 
three-segmented and bright pink in colour. 

LIFE CYCLE 
The femanle lays about 50 eggs, arranged singly along the large veins on 

the underside of the leaves. The eggs are minute, round and orange, and are 
cmbedded in the leaf tissue, with ornamentations o. thread which extend 
froin the tor) outwarl',. The eggs hatch in about one week. Eggs laid 
parttheno.enetically develop into males only. The first instar larva has three 
pairs of legs, and after feeding oi the cell-sap for 3 to 4 days develops into a 
proto-nyniph which has four pairs of legs. In 3 to 4 days, it develops further to 
forml a dcuto-nynph which also has four pairs of legs. It is full-fed in 4 to 5 

days and after moulting transforms itself into an adult mite. I'he female mite 
lives for about 10 days. The life cycle in the sunnmmier is cornpleted in 17 to 20 

days and the )est p5asses through several overlapping generations in a year. 
The pest is active throughout the year, but its breeding is rather slow in 

the winter. The mites are most active during May-June when they breed 

abundantly. ''his species lives in colonies on the underside of the leaves. The 
leaf becomes slightly raised in those parts where the mites harbour and the 
mites resting in this buldge are protected by a fine web. 

NATURE, OF I)AMAGE 
All the feeding stages cause damage by constantly sucking the cell sap 

from leaves, tender fruits and green bark. Because of loss of chlorophyll, the 

leaves present a speckled appearance. Heavy infestation may result in com
plete defoliation, especially of the young nursery plants. The affected fruit 

hecomnes yellow and remains undersized. 

I)ISTRIIIUTION AND HOST PLANT 

This pest of citrus is of international importance and has been recorded 

in the USA, Indonesia, Philippines, Israel, Iraq, UAR, Sri Lanka, India and 
FPakistan. It feeds oi sweet-orange, lemon, grape-fruit and lime. No alternate 

host other than cit rIs family is known. 

CONTROL METHODS 
Spraying the infested plants with a number of insecticides; lime sulphur 
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wash (1:2:16); 1% wettable sulphur; Dimethoate 0.03%; Dicofol/Malathion 
0.05% effectively controls this pest. 

Several predatory mites viz., Amblydromella plebius Chai dhri, 
Gnorinnuo tabella Chauidhri and Euselus nediocris Chaudhri are also found on 
citrus along with the phytophagous species. These predatory mites should be 
encouraged. 

In areas where the red scale or the mite is a major pest, repeated
 
sprayings have to be carried out, as and when the pest appears.
 

MANGO 
Amritodus atkinsoni (Lethierry) (Cicadellidae: Hemiptera) 

(Mango leaf-hopper) 

Nymph: Elongated, more active and pale-yellowish in colour.
 
Adult: 5 mm long; central longitudinal narrow dark streak on the scutellum
 
absent.
 

LIFE CYCLE 
The fertilized females insert 200 or more eggs singly in the tissue of the 

panicles, unopened flowers and young leaves. The eggs hatch in 8 to 10 days. 
The newly emerged nymphs feed on the inflorescence and suck the cell-sap 
and excrete honey-dew profusely. By the time the majority of nympls are ma
ture, the fruit has set. The nymphs then migratt o the stems and young 
leaves and are full-grown in three stages in 7 to 1(, days. The full-fed nymphs 
develop into winged adults which are scan congregated on the lower portions 
of the branches and trunks. The adults are very agile and hop readily at the 
slightest disturbance. There are two generations of this pest in a year. 

The pest is active practically throughout the year but during the hot 
months of May-Jun; and the cold monthL of October through January, only 
the adults are found clustering on the underside of branches and amidst 
leaves to shun light and heat. The overwintering adults regain breeding ac
tivity in February-March when the tender shoots and panicles are available 
for their egg laying. The pest breeds twice a year, once during February-April 
and again in June-August. 

NATURE OF DAMAGE 
Injury is caused by the nymphs and adults by sucking cell-sap from the 

K', 
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inflorescence and tender shoots. The inflorescence is also injured in the pro
cess of egg laying by the females. The nymphs are particularly harmful as 
they are the voracious feeders. They cause the inflorescence to whither and 
turn brown, conse(quently flowers fall off prematurely without setting any 
fruit. TIle nymphs also produce honey-dew on which black mould develops 
giving the attacked plant a dull blackish look. Young fruits and dried inflo
rescence break-off at the axil and fall to the ground as the wind blows. The 
growth of the young trees is much retarded and the older trees do not bear 
much IrUit. 

DISTRIBUTION AND HOST PLANTS 
They are widely distributed in Malaysia, Indonesia, Formusa, India and 

Pakistan. Mango is the only food plant of this pest so far known (Haq and 
Akraal, 1960). 

CONTROL NIETIIODS 
Spraying the tree with Carbaryl 0.1% or Methyl Parathion/ Phos

phamidon/ Endosul fan'/ Dimethoate/ Malathion 0.05%, effectively controls 
the pest. Spraying should preferably be done during morning hours when the 
adults are Under the bennLibing influence of cold. 

Idioscolms c/'t)ealis (Lethierry) (Cicadellidae: Hemiptera) 
(Large mango hopper) 

I)lAGNOSTICS 

Egg: Dull-white; pointed at one end and blunt at the other.
 

Nymph: Broad, less active and dull deep-yellow in colour.
 
Adult: Measures 6.3 mm in length; dull-yellow or greyish in colour with 3
 
dark-brown spots on the head, a median band and two black spots on the 
pronotuii. 'he black triangular marking on sciltellum and a central longitu
dinal dark streak dilated anteriorly and posteriorly. 

Drsichastebbiligi (Green) (Monoplilebidae: Hemiptera) 
(Mango mealy bug) 

DIAGNOSTICS 

Egg: Oval, broad, pink becoming palish near maturity and measures about 
1.0 x 0.7 mam. 
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lDrosichil stebbtigi (G;reen) 

I. Exuviae on leaf 4. Ovisac 
2. Adult, female 5. Pupa, male 
3. Adult fenale with ovisac 6. Adult (Male) K 



Attack ofniango mealy bug
 

Emerging nymphs obstructed by Slippery band on mango tree trunk.
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Nymph: There are three nymphal instars:
kirt Instar: Elliptical; chestnut-brown in colour; antennae 5-segmented; 

measures 1.3 to 2.3 illcm length and 0.7 to 1.2 mm ili greatest breadth. 
.S,col Itn.stur: Elliptical, reddish brown, covered with white mealy

powder; antennae 0-scgimcntcd; measures 2.9,) to 4.7 mm in length and 1.7 to 
2.0 mi in breadth.
 

hird Istar (I"inuah): ,
Resilibles second instar nymphl ill shape and
colonr; alntennaC 1-egmne nted; meauISre, 4.55 to 7.7 mm in length and 2.5 to 
3.7 mm in breadth. 

/hbird Iistat (h1uc): Preutia: This instar nymph in male ik also known
 
as pi eplipa; lpearalcl re.sembling third instar lemale 
 nymph;

antennae 9-sconct ed; mes.,,ures 4.5 to 4.9 rim in length and 2.2 
 miln in
 
breadth.
 

Pupa: ()ccnrs only ili the male; enclosed in a cottony cocoon; antennae 10
seg mcie ted; rneasures 5.43 mill in length and 2 mm in breadth; mouthtparts
 
atn)pli.ed.
 
Aduilt: (Felmale): Wki n'l .cs,
oval; flattened; body covered with a white mealy
 
p)ovdcr; neis bcn1 m1m il
rles )lt 18 IClngtll; niouuthparts suctorial. (Male):Dipterous, fore wings black, hind wings modified as hanii lolhalteres; body

crimson; antennae If-segmented, bushy and prominent; mouthparts
 
atroplhi ed. 

LIFE CYCLIE 
The females lay up to 372 eggs which are enclosed in whitish cottony

oviacs, 5 to 15 cm below the soil. The diapausing eggs start hatching in De
cember and continue till February. The nymnphs ascend the mango trees and
 
congregate on 
the fresh growth of flowers. There are 3 nymphal instars. The

third iiymphal instar in male is also known as Prepupa and is followed by the

pupal instar which is missing in the female. The duration cf nymphal 
 instars
in female and male lasts for 45 to 71, 18 to 38, 15 to 26 and 45 to 71, 18 to 38,
5 to 10 days, respectively. The pupal stage in male lasts for 9 to 15 days.
Mating takes place soon after the emergence of the males, at a time when
the females are not fully developed. The life span of male is4 to 7 days and
during this period they mate frequently. The adult females live from 22 to 47
days and die immediately after egg laying. The pest has only one generation a 
year. 

tV 
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The pest is active from December-January to May and spends the rest 

of the year in the egg stage. On hatching, the young nymphs wonder for some 

time and evidently crawl Ip the trees and cluster on the l)aricles. The fertil

ized females descend to the ground in April-May to lay eggs and die, their 

shrivelled bodies remaining attached to the egg-sac. 

NATURE OF I)AMA(;E 
Damlge is caused by the nymphs and the wingless females. They stick 

plant juice, causing the tender shoots and flowers to dry up. The young fruits 

also become juIceless ard drop off. In case of serious attack, the trees retain 

no fruit at all. 

I)ISTRI BUTION AND !lOST PLANTS 
The mnang, mealy bug is widely distributCd tlioughout the mango 

growinig tract Oh1 Ldo- hPakistan sub-continent. Besides mango, it attacks as 

ma ,v 1, 02 hot plant" inchludi in: ni ulberuw, jaman, citrus, plums, peaches, 

guava, fig, etc. (Re hman andIatif, IQ44). 

CONTROL MF1 (IO)S 

Scraping the soil to the depth of 15 cm to expose the eggs during sum
by applying 8 crn widemer, preventing nymphs from crawling up the trees 

sticky banckl with greasy material (cotton band) or slippery bands with poly

thene orI plastic sheet, around the trunks at about oeie metre above the 

ground le el during the second week of Decembl;er prevents the trees from 

mealy bug lamage. Tihe nymphs congregated below the bands may be killed 

by spraying thein \ ith Methyl Parathion 0.05%. If the nymtphs succeed in 

climbing uilP the trees, then these can be controlled by spraying with Methyl 

ia rat hion,!) Inhm idon ().K'. Fu li-grown1 females can be killed with 0.1

on the tree trunk or soil can0.2c Methyl Parathion. The descending bugs 

also be killed hy spraNing kerosene oil (Latif, 1941). 

DactsfcrruginciisIb. (Tephritidae: l)iptera) 
(Fruit fly) 

The fruit flies are quite a serious pest of mango fruit. The damage 

caused is considerable since a fairly high percentage of the ripe mangoes 

goes to waste every year. Four species that attack mango in Pakistan, in order\ 
N
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of their importance, are: Dacusferrugineus Fb., D. zonatus Saund., D. diveTsus 
Coq. and D. dor.salis Ilendel. 

The differentiating characters, distribution, seasonal prevalence, extent 
of damage and life cycle of D. ferugineus, the most important species, is as 
follows:-

DIAG NOSTICS 
Adult: Face brown with black spots at the base, a pair of rounded spots on 
cheeks; thorax, pleura and mesophragnma reddish to brownish black. Ab
dome n wIth an intCrru pted or coniplete dark band on the third abdominal 
sCgvre ut and a median stripe from third to fifth. Legs yellow with fore and 
hind tibiae dark. 

IFE CVCLE
 
The female deposits 4 to 
13 eggs in a single pu ncture, I to 2 mii1 below 

the skin of the fruit. ThIese eggs hatch in 2 to 4 days in sunmer and 4 to 8 
dyls ill autumn and early winter. The larvae (maggots) are full-fed in 5 to 9 
dlays in slimiimer and ( to 2) davs iii autunin and early wiiter. The duration of 
PMpal stage varies from()l to 12 and 12 to 30 days in the iimiiner and winter 
110lit0hs, respectivelv. The adult flies livL for 27 to 44 day,,. The pest coni
pletes its life cycle in 12 to 30 days in su iimer and 2) to 61) days iil winter and 
pa,,ses through 7 overla piig gene rations iina year. 

The pest reniain, active from middle of March to October-November 
and passes winter a; Iibernating pupa in the ',oil. 'le adults emerge in April 
aind reach ripenirg fruits and vegetables of the season to breed. In spring, 
their I pu latiOn declines. [)uring .Iune, there is a dearth of fruits and flies re
sort to briiijal as the only food. During nonsoon, however, they shift to 
iiango anrd increase in niuinlier enoriiously. The autuminri is another adverse 
season arid the 1Ol)11lation of flies againi declines. 

NATURE OF DAMAGE 
The attacked fruits get decayed due to the presence of maggots inside, 

Which feed on the pulp, turn it into a semi-liquid mass and render it unfit for 
human consuiptioni. The infested fruit in the beginning does not manifest 
any sign of attack. Later on, however, it can be made out by the presence of a 
brown spot which appears on its sickly and yielding surface. When such a 
fruit is cut open, numerous white maggots could be seen lacerating the pulp 
and wriggling about inlit. 

n
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D)ISTRIBIUTION AND HOST PLANTS 
Fruit flies are widely distributed in the oriental region. This species has 

been recorded from all over Pakistan damaging mango, guava, mulberry, cit
rus fruits, peachc.S pCrSimon, plums, brinjai, pomegranate, apricot, 'ber', 
banana, apple, fig and Ioqu.Lat (I laq et al., 1960). 

CONTRIl M'ITII)OI)S 
Already i ldtidedii Mider general discus,,ionI on fruit flies. 

IBato)CLr rifuimaculatal)eGeer
 
(Cenrn lyci ae/('u rcu lioidae: Coleopt era)
 

(Mango stem borer)
 

The two specics ()f mango borers i.e., Biocera r/fimnacultta DeGeer 

and B. ru!-n11M rin sely ie cnble each other. Their distribution, natureI , cl 
(J' dat m1ace, life cycle and control being almost identical, however, adult 

cha rmte r difcr hich are given. 

)IAG NOSTICS 

Egg: ( )val di tv-white; irreasures 5.5 Io 6.8 mm in length and 1.8 to 2.3 mm in 
maximumdiamecter. 

Grub. Frc,hlv litched grub erLamy-white with a dark brown head; slender, 
thickct in tie thoracic region, gradually tapering posteriorly. PronIotum with 

LIi CrIt,, .11t Igly chitlni/ed, flattened denticles. Body covered all over with 

liniute spie.; measure-, 8.4 mi and 2.7 min in length and breadth, respec

tively'. FLll-gro grulb iandibles; head black; mea-II\,. tout with strongly built 
I O mLIt 8 cm long ard 2.25 cm wide at the thorax; creamy-white, tapering 

to,,vard,, the 8th segrnenit aid cylindrical further on. 

Pulpa: I.arge, creaimy-white when freshly formed, becoming pale brown near 

nmaturity. lI lad slightly dleflected; antennae very long, terminally rnaking a 

spiral ove r tie eScpective meta leg. P'roniotLImn sh ielId-shaped and bearing one 

prott.1lerance on each side. Abdominal tip tapering and curved with a sharp 
upward bcnd. It measures abotIt 5 cm in length and 2.2 cm in breadth. 
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Batoccra rnfoinaculata l)eGeer 

I. Adult beetle 
2. Full-grown larva 
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Adult: Elongated and stoutly built with long legs and very long, 11-segmented 
ante nnae dull brown isl-yellow in colour with a nu mber of dirty yellowish 
spots on elytra, a dirty-,Mhite band extending along the entire lateral aspect of 
the Ibdvlv: hacad distinct with large pronlillent eyes; ceplillic region of elvtia 
with nimilos &ark tuberciels and one sniall ,,harp tootli oil each s.houlder 
pronolliollll Miae,11utcd ,%th t\,,O crescent orange-yellow spots. It measures 
ab (tLi1ii111 lird 2 cin hrCadth.bIS l lsid 

1.11:. (CIE
FE 

'Lie lmnilcal Iv,, up to f)() eg, si ngly, usuall)Y aboit the base of the 
stem iI ,lit,, hatch in 7 to 14 day,,, ',1nd the yolng griib,inthehii k. 1 lie cggs 
iiC 11C HI(i) ie bark, lecicrate into the ,tem ()ieveli the root,, niak

,
In a iCliO'ilt tilliliel iII .,o(id. is ,ii)lth,.ll tile 'I'he gi-l) 'Lll-gi o\' n in 3 to 0 
ILicitib eiher pulpates belore winter or reinsii inl the resting stage withioit 

fCCing7. Ii p ItI iNa spcally const.'uCtCd elliptical chtilibher iII its l)lace of 
teCdi i11i th 2iell, at I ditance Of abhOlt . CI fi)lIt the su!rface. TlIe dulal

iipt 'lge'(iIclusive of tir Occitpic 
7 iontl'f lie adult escas)C 1w cutting through the ,pace initervcning 
bc ceil ti,. cliallber and the sirfice (Of the stern. Tihe e\it is made througlh a 

ciic lair h l, i' bi' 2 ciii in dkiietcr. Flhie life cycle mai.iy be coml

lion of, re"' 'i-and resting 1)(2er1d) 4 to 

lasurglllllt 


l ted]in I to 2 yeIrs. 
Tlhe adults ,c".r oI wing usually iII the end of May. antid th lai<st of 

theiil ci iii i11-,,ith tile eid (if AugISt. The elergence is at its mlia1\1lltl ni 
durirg .1ulv id1 idtrgu t. The egg,-Iaying period mlay extcid flom Nla,toeniid 
Of( )ctobcr or begintinlni, of Noverbei. The grubs alrc Cqipped with a strong 
marndibulatC 1w)uthp1arts anid fced inside the tunnel. Tle o\erwintering grubs 
regaiii feed in act i\ty iin the f tlowing ,priig wien the scion wa rnll Up. 
I)urimri tile feedint,igpoces, they cut large galleries in tile steim. It pupates 
dIi riig Nivcnrbe r iina speciallv constructed pupation cell in its place Of 
feeding iln tle StCr. The adutilts cut their way out of the pupation caminber 
aiid re-sr a t tile lif'e cycle. 

NATURE OF DAMAGF 
The aduilIts feed upon the bark of young twigs and petioles of leaves. 

Conseq(iently, the damage done by them is not of great significance. It is, 
however, the borers (grubs) which do more damage and are really destruc. 
tive. They do not kill the plant outright, for even a severely attacked plant 
may live for years. When the grubs feed in the heart-wood of the stem, the 

72!
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plant usually does not (Iry up, but when they cut zig/ag tunIInels in the saply 

wood, the p1lat alwnt. dries up and dies. In case of ,evere attack niu icroiLP 

holes on the trulk or lhranchcs ae a comiHIonllarg'e circular a1d conslicuous 

sitL-lit 

I)lSTIR IIO'I)N 	ANI) O!(ST l!LANTS 
lhe iiiair() blcr,, bCttcr Iknlown a; the tig-borci', are widely distlibutCd 

in Iclo-lPaki.stain ,tih-c itinei t, Sii lanka, Nlalasia, la,,t Atrica, and Far 

I t. (3t thie t\\ opecics, P. rI/u/}1aiculaiw is Very C()ni olln alld I)re(CdestiruC-

In Imijihb, it hi , beei recorded as a sCrlious )Cst tl(Ill 1'alsalabad andti\e. 


Saomtlia tPci iln th,,e species attack fti, applle a i many otlc
nILk 

trec,, (I Ill,,ill ',i.11., 19)4t). 

l'l ugin g the bIMicI holes with cotton soaked lin kcrose ne, petroleui m or 

I:l)("l' mixture aid then plastering then from 	 otitsL(le with mud kills lie 

holes, and their stubseCrelitborers. Iiijecting NcthlI Parathion 0.2(/% in th e 


1ltuggir with mLud will a.o,effectively kill the borel linside.
 

/Ispidio)tIs desructorSi, n. (('occidae: Ileniltera) 
(Scale insect) 

insects attackingNla go Scales: There are alhuLt 25 ,pecics of scale 
species, A pidioluA dVtructor Sign, hasrnango trees. ( )ti (It thce orly one 

been reported of, sone siriificarice. 

1)IAG NOSTICS
 

Egg: Ycllow, tiny arl circular.
 

Nyinph: Yellowish; aitennae and legs (.:veloped; measures 0.2 mm in length. 

Adult: (Female): 	 Bright yellow; circular in outline; covered with a flimsy, 

slightly convex scales; scales' diameter 1.5 to 2.0 mm.semitransparemit, 

(Male): Reddish; oval in outline; winged; smaller than female.
 

LIFE CYCLE 
are laid tinder the scale around the body of the female. Incu-The eggs 

,, takes 7 to 8 days. On hatching, the crawler leaves the maternal scale 

lakes up a position on the leaf and starts feeding. The nymphs remain on 
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this site throughout its nymphal life, and if it is a female it also stavs there 
throuhouL it', adIt life. The female nymph moul three tiiies, and the maleIS 
t\,ic\I L.rval ldevelopnlent take,, 24 days in the miale, and longer in the. 

fmClalC. 'lh lif cycle takes 31 to 35 days and there are IbIuLt 1()generlatlions, 

per !)i sal )I'ai is V IT CtCdL inItthis scIl by both birds and I)at, 

their 1)tILIHM C and ltir. The )C,t is active thlroL!ghoiit tle yar. 

NAU'RIE OF IM),1GAEG 
A sC\,ClC infes'tatiol formisl a1continuous crust MCr the ider surface of 

the lea've . 'Ilie laf'tesed leaves becoime yeIlow and everitual l'die. The flower 
,es Hnd the Ciiiit , are ai ,(likely to be iilfested. 

I)ISTRIBUTI()N AN) IiOST PLANTS 
,
widClV (itribhitCd inl the [artropical region; occurring ill) 

x,in, ,apaland C1lifo lnla and southwards down to SouLh Africa and Aus
tralia. Inl Pakistall, be ideCs mango,ithas been reported from citrus, bananla, 

gua\'a, sucaL cane, date lhllin ard many wild olalits. 

'Ilie ),t I to 

()NTlROI. IETIIOI)S 
,Nllii nfc,,tation can be controlled simply by removing and burning 

he ilested lcaves and twigs. lIcase of severe infestation, spray with 
Nctasy,,to~x/ lqosphianiidhon 0.05 to 0.075%. Best results have been obtained 
\vhen infested plants were sprayed with Phospham idon/Ethioi 225 nl a.i. 
v,iti oie gallon siulimier oil in100 gallons of water. 

S/cri locheuis augif'rae (1F.) 
(Chrysonielidae/Curculionidae: Coleoptera) 

(Mango stone weevil, Mango nut weevil) 

DIAGNOSTICS 

Egg: White and oval. 

Grub: White, legless, with a brown head. 

Pupa: Pale-white, becoming dark-brown near maturity.
 

Adult: Short, stout weevil with a reduced head; broad; dark-brown in colour
 
with paler patches on the elytra; body covered with papillate scales.
 

LIFE CYCLE 
The female weevil with the help of her ovipositor makes small cuts in 
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the skin of vo ung fruits aid Inserts a single egg through each cut. The cut 
ri(rniallv heals over co)mpletely and becomes invisible 1(0 tle unaided eye. 
Tile ej1gs hatch in 0 to 1() day's and the y in ng grub1) VC5 further inward, 
Cutting it, \, 8V throtigh i uIripC ti,,LIC till it Into1 ellbryo ofHIe horc, the the 
1111i1100 Stolle. Ihe if ii IS to 5 id pas'ses throlgh 2 to 
3 lai,,al slaees. It pii)uAes, inside a cell formed within tle stone. The pupal 
stage lasts IM 12 t1 das. '[he adult weevil cutsit, waythrough the stone 
alnd thI lWItip), al(l c(ni o)1it. Ilhe pCt Ut,,ually ha, one geeneration inl one 

'I lie kcCvls lre iia ly\ie I10i11 July to ALghst O(iwijds and remain con
coaled ill he s()Il (,, tlllde lliath the bark of ma[ngo trees. Activity is regained 
in j)iing v,'llci tile 11(ts have been ,et. The weevils l.ay cggs in Maich-April 
which de\p ()It isiole tihe itHits an1d the adults emerge in May-June. The 
cin el gii adtalt, It CCIit.HC InactiVC anad res ,ate bi eediI- d u rinig the next sea
5011 (Iletchik, U14) 

NATURE OIF )A\IAGl' 
A1Ie IpC ,t attacks mango varieties with a relatively soft flesh. There are, 

ltow.vi, Lu) c\tcrilal s,,itptoims of' attack by this pest. 

)ISTRI IUTION AND IIOST !PLANTS 
'Ale I)Cst is %kidhl cli,,tr buted in Africa (Gabon, Fast and South Africa, 

adaasca r, NI auri titi,), India, langladesh, Sri Lanka, Burma, Malaysia, 

SI1.i1t ViCtnMi, l)hiIi ppInCs, Fast Australia, New Calc dollia and lawaii Is
land. No [)is t Other than mango has been recorded. 

('ON''ROL NITI11 IODS 
lhe )est can he suppressed by destroying all fallen fruits, weevilled 

nt an gIsC , and by disposing of refuse, stones, debris, etc. The weevil being an 
internal feeder throU;hotit its development is not easily controlled by the ap
plication Of insecticides. 

Accria mangiferae Sayed (Eriophyidae: Acarina) 
(Mango-bUd mite) 

The malformation of mange is a serious malady in Pakistan, especially 
in the PtInjab. The etiology of this serious disease has received attention of 
physiologists, pathologists and entomologists during the last decade, but the 
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information gathered so far leaves the mystery of the cause unsolved. The 
disease was attributed to nutritional deficiencies, and the application of 
balanced fertilizers was claimed to have reduced it. The constant as.,ociation 
of the eriophid bud mite with the malformation, first recorded in 1954, gave 
an impression that the latter was either due to some toxin injected by tile 
mite or was due to a virus transmitted by other agents, but the disease was 
not always controlled even when the bud-mite was com;)letely under check. 
Yet another cause of the disease was claimed to be the fungus Ftvasiriulu 
/noniliorn'e Sheld. :t-While this complex problem continues receiving the 

tention of scientists, it is advisable for mango growers to pay attentioi, to 
 the 
control of hLud-1ite Which is directly harri'ul to the mango inflorescence. 
Some other species of mites have also been recorded on the diseased inflo
rescence, but they all are probably predaceous, or they feed on dead and de
caVing iatter (Chaudhri, 1905 & 1972). The bud mite is a pest of mangoes
nOt ou hinlakitall, hat alko ill India and UAR. 

)IAGNOSTICS 
The mango bud unite is microscopically small, cigar-shaped and whitish 

in colour. The anterior pattern of the dorsal platte is indistinct, but between 
the 2 tu berclcs there is an interrupted portion of the admedian line. Distinct 
admedian lines that curve inward towards the posterior edge of 1he dorsal 
plate are visible, and a submedian line on each side of the admedian lines
also curves inward to join posteriorly with the adunedian linc, the micro
tubercles are oval anId to some extent elongated; the featherclaw is 6-raved. 

LIFE CYCLE 
The detailed life history of this eriophid bud mite is unknown. Although

the mite is present throughout the year on mango trees, yet studies on its 
population dynamics have revealed seasonal variation in its population. The 
first peak in population has been observed during February after which there 
is gradual decrease until it becomes very low in May. A second peak is usu
ally observed in July. The population gradually declines until it becomes very
low during October to December. The two peaks in the population of erio
phyid bud mite synchronize perfectly with the new malformations; hence the 
suspicion that the two are related. 

NATURE OF DAMAGE 
There is a difference between various cultivars in resistance to the 
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damage that this mite can cause. The mites do most damage to young trees 

and attack the terminals of branches, where they feed amongst the bracts and 
cause brown to black patches. The syml)toms that eventually develop are, the 

severely distorted new growth, which results from injiry to the buds. If such 
an infestation continues for a few seasons, young trees beCome stunted and 

do not develO) normallv (Imtif ct al., 1961 ). 
There are 3 types of ,,ymptoms that can le attributed to these miteS: a 

bushy appearance of the seed ligs,, vegetative distortion, and the distortion or 

die-back of bhssoms. S,enl lxht and Golde nburg (1976) are, however, of the 

opinion that distorted hlo)ossoms cannot be attribun ted to bud Mite alone and 

that there are ,ossibly other factors involved whiclh can produce similar re

sults. Some Indianii mycologists are of the opinion that A.mantgifi'me is the 

vector of a fllrgus known as llu,wiun ioniliforIa Subgl utinans, but they do 

not have irrefuItable eviderice of this. 
0)n older trees the bud mite can1 produce coarse galls in the forks of 

branches. These galls consist of a thick mass of abnormally developed growth 

points that acc)inmodate large number of mites. Coarse galls are not com

mon and the reason for their sporadic appearance is not known. 

This pest can be of great economic importance, and may seriously 

jeopardize the niango industry. 

CONTROl, NIIITIOI)S 
Schwart/ (1968) suggested the following safety measures for preventing 

the spread of this mite; on older trees on which galls have been produced, the 

galls sh1ould he cut out and burnt. Thereafter, the wound must be sealed to 

prevent inlfctiol by diseases. BLrdwood must be selected carefully so that 

wood from an infe.,,ted mother tree is irever used. If there is a danger that the 

presence of this microscopically small mite has been overlooked budwood 

should be dipped in a solution of' Omite 0.04%. If, despite this precaution, 
syrimptolis dCeVe)l) on woung trees, they must be immediately sprayed with 

Dicroto)ios/l)iiiethoate/lForniithion 0.1 to 0.2% emulsion. An effective full 

cover spray mtust be applied because the mites occur inthe buds where they 

are well sheltered. If young trees have been extensively damaged, it would be 

wise to replace them with undariaged trees. 

Pest Control Schedule for Mango Pests 

The mango hoppers are the commonest and most destructive of all the 



mango pests. Special attention may be given to the control of this pest during 
winter when they congregate in large number on the trunk of the tree and be
fore the appearance of inflorescence in spring. At this ,tage, the pest can 
easily be controlled by spraying Methyl Parathion/ Phspl)IidOll/ hIndo0suli
fan/ Iimethoate/ Malathion, etc. )uring the period of cld-l)cCCIbei and 
the beginlning of Jlanuary, nyniphs of the mango incalv hug asce id tile trees, 
which have to he sto)p)ped by ap)lying a band of grea,,e (orsonic other ,tickv 
substance or slippery band of polythene or plastic sheet ariLtld the tree trunk 
it about 1 mitre abov>'e the ground level during the second \,cl. olf l)ecc ii
ber. The nyniph< that gathet below the bands can be killed by spraying with 
Methyl Parathion. 

In areas where fruit flies are a seriois problem, p m hibaits should be 
uSCd throughout the orchards. 

GUAVA 
The guava is grown widely in tropical and subtropical regions and sic

ceeds under a wide variety of climatic co iditions. Ilowever, it produces more 
abundant crops of better quality iin areas having a distinct winter than in 
more tropical areas. In 1:akistan, guava ranks as the third major fruit crop, 
grown over 30.9 thousand hectares and comprising 9.5 of the total area under 
all fruit crops. The soil and climatic conditions of P)u njab are very suitable for 
its growth and thus '17% of the total area under guava is located in this 
province. 

The crop is attacked by a number of insect pests, the most notorious of 
these are the fruit flies (Batra, 1954). The rainy season crop is particularly 
susceptible to fruit fly attack. Two species of fruit flies which are important 
for guava crop are listed below: 

Dacusdiversus Coq. (Tephritidae: Diptera) 

DIAGNOSTICS 

Egg, Larva, Pupa: Similar to D. ferrugineus. 

Adult: Greyish black; 3 longitudinal yellow stripes on thorax; ovipositor long 
and black. 

LIFE CYCLE 
The pest remains active from March to September. The eggs hatch in 3 



to 5 days and maggots become full-grown in 8 to 12 days during summer. The 
pupal stage last, bI 8 d.ys inIsuminler and 20 to 44 days I1nwinter. The aduts 
live for 30 to 43 days. The life cycle is completed in19 to 31 days. 

Dacus ZOMMIuS Saui nd. (Teplhritidae: l)iptera) 

I)IAGNOSTICS 

Egg, Lar~ a, Pupa: Similar to D.frugineu,. 

Adult: Reddish-brmni; yellow cross bands on abdomen but 110 longitudinal 
stripes on th ia\; ovipositor short and brown. 

LIFI 	 (CLAL 
A ,ingle female lays 44 to 55 eggs in all. The eggs give rise to maggots 

in2 to 4 days in .,,unmer and 8 to 9 days in winter. The maggots are full

grown in 7 days ilsummer and 13 to 22 days in winter. The pupal stage lasts 

for 8 days in suminner and 20 to 44 days in winter. The adults live for 37 to 4 1 

days. 'Ihe pest remains active throughout the year and passes through 8 to 9 

ge ncnIalhi.i) ndir ring thi, period (Narayanan and Batra, 1961). 

CONTROL NIETIIODS 
Already included under general discussion on fruit flies. 

DATE-PALM
 
Olyctes rhinoceros (L.) (Dynastidae/Scarabaeidae: Coleoptera)
 

(Rhinoceros beetle) 

1)1AG NOSTICS
 

Egg: WhitiSh, globular/oval, measures about 3.5 mm in length.
 

Grub: Fat, soft bodied; yellowish-white; wrinkled, usually found curled LIP in
 
a C-shaped position; measures LIp to 10 cn in length when full-grown.
 

Pupa: Large; dirty-white; naked; measuring about 4.5 cm in le-ngth.
 

Adult: Large; shining; head with a stout horn-like structure (= cephalic
 
horn), conspicuously long in the male; tibiae with thorn-like spines; under
 
surface of body reddish and clothed with short fine hairs; measures about 35
 
mm in length.
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0r1'C'tes lhinoc'cro%(I..) 

1. Egg 
2-3. Grubs 
4. Pupa 
5. Adult beetle 
6. Head of female beetle 
7. Head of male beetle 
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LIFE CYCLE 
Each female lays about 60 eggs singly or in b)atches in the breeding ma

terial (damaged and decaying leaves, logs and stutmps of dates aid sometimes 
dung heaps). iTheV hatch in1 Thouit II to 12 days. 'The gI lb passes through 3 
stages and is full-grol\, n in 125 to 155 days lnd take a.nother 185 to 215 days 
before they tlran l"rrl the lmsC\Cs into) pupa. When ready to pu)atC the larva 
shrivel , to forim a Prel)1L)a alld leaves the foodstuff. It tiinnels into tihe soil 
.sonictirinm" to a.idepth of abouti a foot and forms a hald carthei cell which is 
si no)th intelnaIly. It vi'pate after about one week. The )Uital stageI ast for 
abou t 3 to 4 weeks and the aduIt flies to the nearby palin Irues on emergence. 
The adtilt li c,, for as inuch as 10 months. There is no dle finite SCILuCece of 
gclerations in this species. 

The pest is nocturnal in habit and remains active throughout the year 
but the incidence of attack is highest in the dry season, i.e., December to 
May. It is harmful only in the adult stage. 

NATURE OF I)ANIAGE 
The adults bore into the crowns (= central shoots) of healthy trees and 

eat through the un-opened young growing leaves, which later expand with a 
characteristic V-shaped cuts which are seen in tle mature leaves. They feed 
on the sap, discarding the fibrous tissue, which often remains plugging the 
borings. Feeding is done in the early hours of the night, during the day the 
beetles are inactive and remain hidden. 

I)ISTrIBUTION AND HOST PLANTS 
This beetle is widely distributed in all date paln growing countries of 

the world. In Pakistan, it is particularly common and serious in Multan, 
Muzaffargarh, Dera Ghazi Khan and Khairpur districts. Besides date palm, it 
has been recorded on coconut and other palms. Rarely it attacks aloes, 
sugarcarie and screw-pine steins (Haq and Akmal, 1960). 

CONTROL METHODS 
A single beetle is capable of flying long distances and attacking many 

different palms during its adult life; it is, therefore, essential to organise con
trol measures simultaneously over a large area. The recommended methods 
of control are as follows:

1. Plant palms at the same time, at a close regular spacing so that a 



continuous Canopy of foliage develops. Isolated palms and palms 
of irregular heights are particularly liable to he attacked. 

2. 	 All dead palmrs should be cut down leaving a stump of not more 
than 3 feet high. Stumps left of greater height than this should be 
dug out and burnt. 

3. 	 Dead palm trnlllks of all species should be burnt, after firt split
ting them into short lengths for drying. 

4. 	 All heaps of mo-ist, rottirg vegetable matter should be scattered 
aind allowed t ldry out thoroughly and then burnit, if possible. 

5. 	The natiral enellies of the pest, viz., Seoli/,oCc,, a grub para

site, be encouraged. 

6. 	 Chcimical control can le effective with sprays of BIIC and with 
DDT dust, the latter mixed with sand or saw dust and placed in 
the leaf axilI,. 

Il~iocholh ortisfcrriigineus (Gily.) (Curculionidae: Coleoptera) 
(Red palm weevil) 

DIAGNOSTICS
 

Egg: Oval; creamry white; measures about 2.25 x 1.25 mill.
 

Grub: Thick, soft-bodied; legless; pale-yellow illcolour with reddish brown 
head. Wlen full-grown, measures 5 to 8 cm. 

Pupa: Large; yellowish and enclosed in a fibrous cocoon. 

Adult: Reddish brown; stoutly built with head produced into a downwardly 
bent sinut which in male is furnished with a brush of browi hairs on the 
ipper ',trface. Antennae elbowed and terminate ila funnel-shaped knob. It 
nieasure,, 2.5 to 4.0 tim1 in leigtl'h. 

LIFE CYCLE 
Adults are very active during night. Each female deposits about 300 

eggs singly either in the holes cut by rhinoceros beetle or cut petioles or it 
SCOOpCS out of a hole with its snout in the soft tissues of the tree 3 to 5 mm 
long for the purpose. The eggs hatch in about 4 days. The larva penetrates 
the crown initially and later on most parts of tie upper trunk, making tunnels 
up to 1 metre in length. They are Noracious feeders and the daraged tissue 
soon starts giving characteristic decaying unpleasant odour. As the galleries 
become more extensive, the trunk weakens and the tree may easily be de_\ 

V-1 
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R~ ihop'm h om l o'r gi n u s(Oliv .) 

1. Eggs 6. Adult weevil 
2-3. Grubs 7. Adult, niale snout 
4. Pupa 8. Adult, female snout 

5. Pupa enclosed in fibrous capsule 
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Pad atoria /)a( haili (Ta rg.) 

I. Scale of mature female insect 
2. Scale of adult male insect 
3. 1ava 

4. Adult (Male) 
5. Adult (Female) 



Cat)1ituItCl lueLto Stron,_, wind. The larval pr iod la,,t< fOr 2 to) 4 nmontl.. Piupa-

SlOn hrkL ' place CI tie, arog'- lieal-hlai tie ieinlder tie 'iIrk dem IIIln 

)Cdn11 i n hcre the grub ;lZtk feeding.1 LIpa1 enhlo-,dC, i1 a1 ccol 

IIlade ot ,irIl"C lon11t tie rieriC... holeaill I 0l ihiC, actual c Crrr 

)IlckCd v,itli 'i Itilrolt' plug I HI puLlial ,,tct Il',i,, iti- 14 to -2, da, I I hre 

N() Iunadult ItI\Intie tCool f! S to 14 l"avs hci_', creiinm, ad tar iing 
t10 IeCd. ,\tl.tl l , IMer:.t labout r, n rt rl. "I ,ret irIn .I\1 cLccilClatiil in One 

N-V'{ REl 1' t.AMA(,I 
'11C iect Iclllnai, activc throughout the year. ()lily tile gluhs are de 

,,trCtl\Ce llich l pelctl .ate tire crown aid dcstroy it. Inlitiallv tire Outer lea\,es 

turn clilotic il die, and this gradually ,preads to the inncrmot leaves. 

Iaite , the twilti I Ccoirres tlllnelled and riddled in all directions, weakelied 

and ultiir'rtClv av hreak, although te tree froni outiklC looks to he quite 

healthy 

I)ISTRI IILTI)N ANI) I1OST 1) ANTS 
ke, rtll>'cros hectic, it 5ltOuird Il 11 s1t CtOCcciiitit and oil-pt,ilnl ct.i 

" tile 0[tire trpic". It tias ihcCir recordcd florri Pakistain, India, l.a-lgladiesh, 
I ;rirlB,1.Bu al.ai',i, IrO.s, ('anib.IaL, \"iCinam, SotIhcrninrt, Tir:Wriad, 

('hi n l, ti\,ail, Plrhlippli 11, tind New Glillea. Ill Paki,,tan, it is t1,1licilarly 
Dera I,,coi.olllllil lland ,rc ioLs ill N iultan, lu ffire rlr, i)eri ( ir.i K1an1l, 

ilri KhaLr tnd IKhrarpirir disti ict,. 

Beides (te palill, it iha,, bcen reported attackling pamyra, coconIut and 

,agni pallil I lirdia. 

(ONTROIL MT'IIOl)S 
NI lnv ciltiral practices may be carefully applied, e.g., destructori of 

cul .tiips, les Iipar tS of tile plant, pilUgging tire cuts, wounds made by 

black beetl. etc. 

)ther control riaircs ate similar to date pai beetle. 

I1tl'lrwo'(ri !lanclu dii (Targ.) (l)iaspidte: IhItmiptera) 
()ate palm scale) 

1)AGNOSTICS 

Egg: Shining. light to dark purple coloured; oblong with one end rounded 

V' 
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aid broader, the othe hiluntly pointed and Measures 0.23 to 2.28 rmin in
 
length and ).flS to I) I I iun in breadth.
 
l111a: ()\al; Clark pir)llil, Hlel'C0 ,)iCULIS \ hen1 freshly [titched, undergoes

2 h 3, im t t I I ln. C la IaitlV tI". Cl thall 111 1.
 

Pupa: l,1iij ias preceded h, a .hoIt eptlpi l ,t:uye in both the sexes. 
Adult: ( 1C): NlinUte. delicat+; pJUrplish ili coounrition; may or may not 
bear ,, in alld t(ce.sire, ). t) 0.79 niu in length. (Aearcst breadth at wing 
c'.inse I 2 w J 29 nun. (leritaic): Dark purple, pyriform; plulp, delicate, 
pqgidlal vpmii nhorc chitinised and measurcs 0.5S to 0.95 nun in length and 
).5" [t)(0)7Onum Ii br,adth. 

U.I"T UY('Ii' 

() ni ltn <start, at the end of lari.h or beginning of April. The eggs
hatch lihm 4 t) 22 da < depend.ing upon the prey iiling temperature. ()i
hathI ne . Jl t 11 01:t of theIIIothe c aIe cover iIi, ',.,a lde s!II\ 1)emnltic" 
,lthit In *eil to a ,titable site to setil, and soon starts seuccting the ,Calc 
C(%c\r1 ll2in 111dv '. hichthe don \,alI later h,.Cmc, dnmli-slhtpel. Lar
\a thtl hatch at 1te cild to rl,tIrch cnplcte thei IN ctele thin 47 to 51 
dt\s tnd 73 to 75 dI\X Inl c';t',c to nutle and teinalue. ncJectivelv. l1s pciiud
ill, huCoCt, ,, Ito'..L .'d culnsidCiatblV dUring MaN-JunC when the temnperature 
rl. , ( u thc j:ti :rtlntv i,, h:<g.,h) and again prOlhig',t li .Jtily-Septe iber. with 
the ill te.peinntcile. Sc\eca' le dilferentiated alter the second noult. 
I he nude ,,'c, i>.,iler thtan tile fCiale. Irepipal aid npal stages last for 
I tot -and 3 to( II davs, icpectl , depending on the prevailing tenipera
tire. A co1nnIeltC i ce''clC reqtILies about 55 and 158 days dlring sUnimer 

alad %intcr, r .,t ccti,.eh, ani there arc 4 to 5 overlapping generations in one
 
veal.
 

NATRE (1' I)A\ IME 

The p, hr ced, activcly ,uring surnnier, slowing LI) in the mild seasoni 
and cm iplctclv hitbe nates during winter as first and second instar nymphs of 
both sexes an t as mature fenmle,. The most favoNrable season for the mu lti
)lication (fl tie kC'st is frin July to Septenber and March to April. 

The larvac s(oin settie and pierce their stylets deep into tile tissue and 
desap the plait. ill cas,,e of severe attack the leaves riiay be killed outright. 
The iife,,ted fruits look ugly and are thus rendered unrnarketable. 

http:ccti,.eh


I)ISTRIBIUTION ANID I lOST PLANTS 
The ,,ale k widely distributed inthe paln gro,-king countries and has 

beeni recoided froin Brdiil, Africa and Asia. Ini l'ak-tan, It has gained entry 
with ' Iiimo-ted date palm ,uickeis hoi tie MiddlC-la',t. It ocCu.rs 
throiighott Pu ujab, NWI"I) and Lower Sindh area.s. It i, \Cli.,iVCly a pes.,t Of 

ili [rCC, p,,IiculI lv date )aiii. The Bisra vrictiI, (Ofdate palI1m, e.g., 
t1 l!iwl, Z/ihidl, Khudiv,awi are attacked more severely than the local vari
etic,. ()t!lcr hlut plant,, are "dotparn", Canary Island palm arid the Califor
nIla 'ail alin. 

( )NTIZ()T. OTDl())S
 
Spr+,, inifested treeos with Meta,,ystux/Phosphanidorl 0.05 to 0.075%.
 

,
lct rc,ult .,re obtained ,ict infested plan ts are sprayed vith Ph,osphami
dol/itilrn 225 ml r,1\Cd w;th one gallon strmmer oil in 100( gallo, of water. 

BANANA
 
( symiopoii volrdiu(his (Gertme r) (('urculion idae: ('oleoptera) 

(lBan1ana wee\. i) 

The )est is acKtiC tluhIiOU1.t the vear. The female weevil bites a small 
hole iIIthe corill, lavs eggs silglv. A single female iS capable of lkiying 10 to 

,50 eo-r diring it, elntiie life span1. These eggS hatch OLt illabout a week's 
tiic aind the grubs 1) re Into the corm, ,,here they fecd, makinrg a tuliilleI. 
WeICInfull-cr ( i\.nn 2 to ( weeks, these larvae pupaLte in the ',ailne tunnel. The 
pupal stage lasts fur about a week. The adults, on clnitrge ucc, remain in the 
soil for sornictiincs feeding oi dhe undei-grotnd part, of the plants. Later on, 
they visit the growing point for oviposition. The adults live for a few morths. 
There may be mainy gene rati(ons in one year. 

NATURE OF I\MAGE 
The weevil destroys the corm tissue. The seedlings are Killed as a result 

of the borer attack, when the larvae approach the growing point. The tun
nelled corms sometimes break, but since the weevils do not attack the roots 
they do not cause toppling over (Dutt and Maid, 1970). 

DISTRIBUTION AND HOST PLANTS 
This pest is distributed in the tropical and South Africa, tropical

America, South.East Asia, Australia, Hawaii Island, India and Pakistan. In 
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Pakistai, it has been reported to occur attacking rhizomes of banana in the 

major growing tract of Indus Valley (Sindh). No other host for the pest has 

been rCport,d. 

CON'ITR). NITIFIOI)S 

CmltuMri: ( 'ultu,1l riet1hods of control are the mos.t irirporiant and in many 

arel, ther ,,v,will be sufficient to keep the weeCil po)pulation level donr so 

tha-tt 1ana .lcIude use of clean suicker,,, l, inilcanlt. Thee method,, the 

onlyod 1en,',h01,I cut offt at grounid level and the cit rhiintc covCI cd11 

, iith inipict ,,rl; all tilt! ,tem, shu,1ld be cut into mall st ip ,and used fo) 

nmulc11 ( )ld tpsetlo)stet ', can be cut and carCtululy placed illstrateic positions 

with the cti'sLII.c do\ Iwards to tiap the adut beetls, as tlhey conic and 

asemlC LiMICl theI ta) trfol where tlR.v can h,. collected by halnl, once a 
\reel,
 

edacu't f1-

1):'vhr/',,uum/m h tnit NalV,.-,1, been introduced 
iBiologiCal: Iv, C &t hectli,, IPlal',Ii0s ],ui frout lndonesia, and 

nJ,*/,'It1h0' L t L' ha\ into 
VatLIitous Ci~ es and c :r elt",re (if[ C. [1 (1 tIl l L" lt a lt \et ttru fair nl .'( 

(hicir0 ical i t 'uccCssftat insecticidC', C01 use igalist ti, pest are 

Aldrin ,nd IC)rtdr In, ;al)tpllec as a Cist arotIIld the l 01eso1 tine 1,etiosttIlns, 

and al)l)Cd t tile cut s facefOt tihe Ili.ioles bCforC they are c)veredl with 

soil. llanlt ing ,sLIcker,,which are suspected of being iJested llotild be dipped 

into l)ieldrill (lutiOlln. 

F'RUIT FLIES 

The following species of fruit flies (Tephritidae: Diptera) have been 

recorded attacking different fruit plants in Pakistan:

1. Dacu.%dorsalis I Indl. 
2. ). Zo-tt 1s Saund. 
3. D.diversu.s Coq. 

4. D. cucurhitacCoq. 

5. D. ciliatus Iowe 

6. D. f',rrugineus F. 

7. D. scutelliris Bezzi. 

8. D. hageni de Meiji. 

9. D. latifrons (I-lend.) 

10. A Iongitylus Wield. 



4 

7/ 

• 

Tit 

. Damage (dying heart leaf) 

2. 1aL rva 
3. Adult, weevil 



1!. (u'nm!l:i'a Vi')'11Ina/1 Costa. 
Silcc the flr;)hol.LhiCal character,, lifte proccss,, latllr. olldan'iage

and [he c tio iictttlI ccOlit ilde .d ae:tlnt all Itlittlic, ,c Icleid tical,
 
thl.'rforc, th e.. 
 h.'nl 
 ti',u n ail 

C\, r, tt)ldIttleicc,, in tiher diagnostic chiaracmi 


fultI,dealt yih the 5,pccu,,. Ilow
, anl lite hvcle,hak been
 

dnu , i~t 2uitilt',)i lrCtheir his)',(
.1 ll I,-[ ,tI\e p]ilt. 1) Iw m,'\ and I) ( 
1 '1'//,',
IJ /,'i i1,'itie ii ,. 1) ,rud ire!ivm : uld ( t'cI/ UZwtu. I). il
 
C' us, p,',t, d cititu,, man-o,gua a arnd 'hor i 
 e',n been deltCti,,', have 
,,thIn theu I , lc\ out ,cctr. /.tI'h',inm , . ' 1,'eI.tiomIt urI,'ll1) 1). llli/
.t,11
I). /, h1ll, . c all(. J e, , hut are ,,carce and l,;ave a liluted dit I
" I(!, ))1 

IDI \( ).,IT'S 
Miuh: I Q: i nitaltS W' lis are of the SWe of a hotisefly \ith variable

, 'wiiUI !,>,.i., eill" frorr rcddish brovn tb)grey i.h black. 1 he wings 
.re
l,)aI ,iiteachill\N hciny orii ented with a 1)tmm\n I ?o)t0! 81 )OMt it', tip \lh( ! thIih , llnm)-,t :til._' thesw ,pecit,, a',nt
,,.\ 
 hc t1trlentiatcd as adiullt"
 
I)) .'ttlli tl . +hI.CIf I(MIdy COI(o lati.ol, tie e i d sji<
ti 
 ' Itat C :Ua d.11II ,iAiIitl ot'
 
,it .',N
On di ih tt() i 1\, it.!cC0d (Li1 and Nil'e Oft tile ()\i li itor
 

liiiniatu C i, \ii., c,,g, larva an( 
 I)up)a, a!le wI inlilal in fruit\ the 

Ititc ari., huldc , IhiC dc'.'tC 1 (it
1)[it these stagc gi\ell ilCt,C 01 Ji i'll d t(IMdi, 
itInl.\k I J,lgiod for adl practical purposes, for the remaining species


",ell 
as
 

A" in lorphological characters, these species are also allied in hiolog>
cal prt n'ese.,and lile cycleC,. Ttl female,.S punctuieC the fruit witih their 

e1Cll-likc e\tcil.siie OVi)oi'to,, aid the eggs,dcposit sirigly or in groups,
under the skin (tf tie ftit. "liC '% ite iegless, heades maggots which en erc 
tionr the eggs penetate into 1h, jiult, feed itl it and cau,,e decav ilthe fruit. 
The Ilnl larvei leave 01c. fr'iit by naking hole in the -,kin and drop(in
the vr uiid. 'lhventer Ihi s- to al depth of It iinches and pupate inder
 
the inlemted tree,. 1 hie mipa N,enclosed ina pupairmm fi om which adult ilies 
enierge. 

The dUrati.l (IF'diffherent stages of devehopiln t differs only slighitly in 
tle fruit hlics, but, inall cases, itvaries significantly wi h the seASoP. 
HOST PLANTS 

Yhe hosts that are common to all the species ire 'malta', orange, 

IvK, 



"chakotra',grape-fi tnt, mango, gourd, vegetable marr( i, muskmelm, hittei 
gourd, .hi\a tolfl' and The truiv, hMIh nerve a'conlimori hosts to h(aIuITg , 

linus I1) nd I)d'to ie g 1).c' la,lgo.ad oe.t_ 	 1lahd and Flh 
fruit w \%hic.lI .,,ci, cuml l!'~ N 

, 
ItIA ) ] lth.!.tttM a ie Ct,c ant' now 	 /). , !,htts [,t_; It.I 

pmr qlgrallatc and " Ci2 . I).ti Nt h( i ,al")t0o t1 d OnIl)111/1, 1Ii, JuIt, "ll1titili,' L -
I1al1lat p .l-.ililtlllu , qutinlice c'rah <appic mind llnll.ito 'I hek lmt'i lthat ;life Ctull-

I11011 to Lthli I) t ( iU/[W hi'aInd j') iiic'lii aon ltinilnit , umip kin anrid Cu-

CUMI)CF. I he 1lotlirC )'cies, I.C., [1.tl/(l/l./b', also(;1,icks,\\,itCrlllllll a id 

'ti l(UIII aldillull toit Oithcr l ,t'in thciliotied aIc dt\(I llq ' 1 , l9(00) 

NAI 'RI'. 1 1)\ 1 IWE 
I he atiak A f iriiulito ti ti stilt, ilScptcnher, when the 

frtit I,,'Jill Lilccii I he inle',,ed liuit choes riot beO= a.ni\ \i,,tblc sign oif atack 

in the !Ru .. Ilater tio, it cai oil Ltife ce ofn yin thil, 1)c imnade '.-i;V pIcnes 

CiiC~ltir amtitl nld ."l'eit,, ed ti (ord1tirc s&I 1 I l )tt ot >kill. lhe at1tac lo t l lin 

arice incoltIui and WiadliillIV begins, to II e teedare-rirircl\' 	 tll riagn' 

tItand dc\ clu )1 i ditltthe pulp ot tle fiiit. This ,.t. Ul1 dC;'\ iil the ,ilp ad 

11)1)S 

1hC iklloooiiun co,101toliCI ',aLres which are applicable to all the species 
utf fliti 

(()NTRI. \ (1 

he, atk, Wcilill'ietrM el:-


L 	 Sanilaiy n ) %lH Rtllen i lested fruit Should be carefUlly collected 

aind butied 4' to kill the iliaggots contained4to 5'deep inthe souil 

therein. In no case should such fruit be thrown awkay carelessly or 
sent to the mat ket. 

(iH) I he wol under the infested trees shoulo be kept frequently 
stitred Q; hoeing of Idoughing to kill the puplae 1y ex\poNing them 
to the iileiwencl of weather. 

(iii) Applvie irrigatio n to the soil, preferably by mixing some in
secticide like sanitary Iluid, 1311C, Aldrin, etc., in the irrigation 
water, should )rove further helpful in killing the pupae. 

(iv)Growing sone cover crop onl the infested soil also proves 
advantageous in this behalf. These operations should be a 

MUST', particularly duling ,winter, when the pupae are hiber
nating in the soil. 

2. Biological: Spalangia giotiusi Grirault (Pteromnalidae) parasitises 
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inlrliature taige, of 1). d()r(llis, 1). L't( it/t!( Zand 	I). tUUUim. 
DiIIlIIIoS gilti I lv. (C(hatlcididac) ) uiiclui'atltand /un11S 
(Ashi. ) (li ictnilc ic) pjai,iti-,c thie )illme of' I). tiillfiita,, 1).c'illtt , ,111d ',)' ,r~ ! St'ilIZ I hc".,c pa zllt ,, ottl],tdhe el-
COtlrzMgCd (,l~l;tdn S)). 

3. 	 Chem ical: '111,,hciitICl c t 101o I Ii nIt tle, CO lll) I,,c,,t le U1se of 
C(\cr ',i i ltil),it ,pr.s,., BcirC tking n, tlui, ntr'l, it is 
L)IllC 	ttlhiito detiLup tile pic cli'c of the iic'lW,,t if] -chUsL" 13 bait 1I,t[)', \\1, I 1 1) I' 111)" 

the ztrd ap] 11..] (tlidl3+ it ()1!tile ticc,",."The tlat) 

hottlc', ",hmild he'
K tll-lllcd with ctiltcl dln itcdihwater (1:2) 
or o,,Icr tttritcti 1l\c 1CC1tt1C,iil\'] \,tilli,t _vc c CIOl 14c) ,ult, 
ta] ta, ct,. \ < ,(a tile hr11it II,, ',11 :it t.eartinc tile bait 
llatc l.i,",["i,.iolln'u). itn i,.",h tult hc "et ati t, ii CitrI Or

chard , [le pjct ,,L.PCIJl . >t ij)j)CI:ii in, 11i- Ilend ()IA tl4 or 
in tileheKcillliiL of > htcitc.A.\ uiLch, tie conitlol p)j)erations 
•ho0.ill C inllCI ,kitt,hi, tiie. 

(a) 	 C lr, tI. t i,.orli:ird ,hould be st) ae d ,t for tnhihrly 
intervalsI iil Deccimber v,Scplietlbe to 	 it lrichlirphol/ 
lichhir\ us ().!(; or lho,,pham idoni().057(,'. 

Precaltiolt All theC ilsecticide, arc deadly poisoloLIuS arid care 
should be tuken that the treated fruit is riot C0ir',u med till after a 
fortnight of tile firnal ,prayilng. 
(b) 	 BI't .Vliv; (i) Soidiumin fluoSilicate or le id arsenate can be 

used i,,bait spiay against the fruit flies according to the 
lolo\\,Im, fl)rlla-t:-


Sodiuni fluosilicatC = 10 oz.
 
or
 
Lead arsenate 
 3 oz.
 
Molasses 


- 2 to 5 lb.
 
Water 
 = 4 gallons 

All these ingredients should be mixed to obtain a thin syrup.The
 
bait solution be sprayed on small patches of the foliage here and
 
there on the trees at weekly intervals during the fruit-bearing 
period. Instead of spraying, the bait can also be painted on the 
plants or on wooden boards which are hung on the trees under 
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shade. At'Fr rainfall, tile ait spray o, t:tinlt ,houid e rcnc\\cd 

promiptly. Normally thle paint may he Icne ,cd t\,icc d \.CC. It 

muSt be reitCnI)cldI hal ht w ulicct ~cthe chilliical Co.iltiol Illt\ 

be, it mus1l't hK dLppillckned vnlthihc )"killtnrv c.'ont l to ,h', 
bettor ,,ulc.cess, 

(c) 	 SjfMVIILa, \Wlt 1ai ll\t le C0 li.tll1t I Ol s),hWC, ail I 
Trichi ) n ellfCeilClV CO 0'l~t 11ru.11tldlP01, 01tim, 	 l 

'ulltlie" t0m 1). R m We at i Nt, th\l-cii lml I, r Cd/,lUin/nt a) 

(11', anid 1). df1)n1c/ ill the 'I ti l pcs" ttiactil, tie il s 

and ilucre'<C' , ., cltec,lase 

CalTpomll vi lll'i.l41( ost.I. (Tephrifidae: IDilperai) 

(Ber truit fly) 

)IAGNOSTICS 

Egg: 	Whittidl-,cilow; ',pilldle-shaped; Measures about 1 1ni1m in length. 

Larva: (M aguit) l la.'adic,,,; atpodouS; crea my white iJ, colour; taperinig to

ward , the anterior end. 

Pupa: Yell[I'Jili-ho l\n, oval ill shape. 

Adult: 1i3t),.inish-i-vel'. with shining black spots on the thorax and transverse 

\ellow-hi min sticikL on time wing; measures 5 mm in length and 8 mn in 

wing CY~lC. 

Adult flics nake cavities in the skin of fruits and lay one or two eggs, I 

int below the skin. These eggs hatch in 2 to 3 day,. The maggots are full

groxn ill 7 to M0 lIs, .1ui11) out of the fruit by cutting exit hole alnd usually 

ptipale 0 to 15 cill beIMo tile soil-surface. The pupal stage lasts 14 to 31) days. 

There arc 2 to ' hroods il It 'ear. 

Th'I 	)est b)ecomes act1Ve in the autumn and build, uI population during 

winter. It hibernates ii tile soil Iromi April to August, in tile pipal stlge. The 

emergence of flie,, coincides x, ith blossoming and fruit setting of 'ber' trees, 

i.e., du:iAtAuguList to mid-Novemiiber. Tile flies ae very fast fliers. 

NATURE OF I)AMAGE 

For egg laying the flies make cavities in the skin of the fruit. As a result 



Carpomyia vesuviana Costa
 

Adult fruit fly
 



4 

WIN 

44 

/ldoretuspal/ens Arrow 

1. Eggs 
2. Grub 
3. Pupa 
4. Adult beetle 

3 
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of that the further growth of the fruit in tile vicinity of puIIncture ische-.ked 
and hence the fruit gets deformed. Fleshy varieties of 'bhc are more suscep
tible to it, attack. The attacked fruits get rotten near the stones and emit a 
strong L Imel found riddled with maggots alniost Clate-matu ring fruitS are 
tire Iy. 

I)ISTRIBITION AND tIOST IPLANTS 
It occurs inIndia, Pakistan and southern Italy. Besides 'ber', the pest at

tacks gtuava fruits. 

CONTR O L M I101)S
 
Already included under general account on fruit flies.
 

Adorclls 11itihUs Arrow 'ind"idoreClspallens H-ar. 
(Rutelidae/Sc'.ala~eidae: Coleoptera)
 

(Ber beetles) 

The two beetles closely resemble in theii shape and structure. The de
tails of A. pa/lens which is Cjuite abundant and more frequently found has 
been included. 

DIAGNOSTICS
 

Egg: Smai, ovoid; white incolour.
 

Grub: Dirty-white; fleshy; crescentic with a brownish head; measures about
 
1.5 cm, when full-grown.
 

Pupa: P~ale-yellowish, partly enclosed in the old larval skin; measLrres 1.2 to
 
1.4 cm in length. 
Adult: Brownish, with a dark-brown head and characteristic antennae; mea
sures about 10 cm inlength and 4 to 5 mm inbreadth; pygidium closely 
clothed with short hairs. 

LIFE CYCLE 
Females lay eggs singly inthe soil near the host plants which hatch in6 

to 9 days. The grubs initially feed on soil humus,roots of grasses and other 
vegetable matter. When full-grown itmeasures about 1.5 cm inlength and 
rests inea;then cells where itturns into pupa after overwintering.The pupal 
stage lasts for 11 to 13 days.There isasingle brood of the pest inayear. 



4(04
 

The pest is active during summer (April-May) and starts breeding 
which may contIinLue till August. The full-grown grubs make an earthen cell in 
the autuIii ri and pass winiel in this cell. libernating larvae pupate in next 
April they beco)ie the adult,, aid ilitiate the life cycle again. 

NATURE OF DAMACE 
Damnaue is characteried by round holes cut in the leaves by adults 

during night. In case of severe infestation, the entire foliage may be eaten 
and sucIh trees do not I)ear any fruits. 

1I)STRI BUTI()N ANI) I OST 1 LANTS 
'Iheseit, o defol atinrg beetles are widely distributed in northern India 

and Pakistan mid aic lm)'llphagous. Besides 'ber' tree it attacks grape-vine 

and many other trees (,chriman and Ghani, 1941). 

CONTROIL MET H)S 
The hee tl (e curi be controlled by spraying the trees with Malathion 

0. l2 dul iri \l-MNav. Their population can be Suppresscd by attracting the 

beetles to iglit and drowimng them ilr kerosenized water. 

IjupoclrivIatcr(ia (Moore) and ELproctishunata Walker
 
(Lyian.triidae: lepidoptera)
 

(I lairy caterpillar)
 

DIAG NOSSTI CS 

Egg: Cr eLn'v:JOw, rounded; laid in clusters, covered with hairs. 

Larva: Dark reddish-browri with black spots; body very hairy; head and pro

thoracic shild bright orange-red; when full-grown it measures 3.5 to 4 cm in 
length. 

Pupa: Reddish-brown, covered with a thin deep-yellow cocoon interwoven 

with larval hailS. 

Adult: l re-wings deep yellow with black rounded spots along the apical 

mnargins. leriale bigger than male and with an anal tuft of yellowish hair; 

measure.,, 2 cm in wing expanse. E. lunata bears a conspicuous black cre-cen

tic mark in the middle of each fore-wing, otherwise similar to E. fratema in 

colour ad size. 
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Euprocti.s fraterna Moore 

I. Adult 
2. La rva 
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.IFE (YCIE 
Iliec emale lays egs_ iil ,lueCI., .on the undcridc (d1the leave-, of hImet 

1l111t. I he ,g. are c 'r,.,rel ,,t No 'i hair ho' l l l Iult of the lenrale.he anI 
l:ah Iciltnle i" cath ol, I.!viig over 200 ie. hatwh in 3 "o 8 davs.Thc g, 
I hC catn_, Iillar 1, lull fed in 17 to 28 days 'A C it pILipics (mf the hCa\C, or on 
h),unncll Ia Ii )c, ii I he pupal stage lasts I'i)ti) 1 7 days. [he pest 
I),''c, tlI~ llji ,.",((ra ,'C'iiC iti(in,, iii a ')cit.. 

I lI iVt INiiii kiM", uct, d Uil, sLl; IlIt'I. "i le c tCrlpillars feed gfC
;'h()I',\II thl c] iide . tViulocd, ot he I c;vCs fTrolm the lower side whell 

hLilt.I iei '.il l. d ,,llJ Ilhe altickcd plant can be easily 

IC~CIs 111IiHA.L)1.i n 'ne\ e-lke look Ii died eaves wit!'. 

'm)s; 'rIImuTI(. no'\) I!i).<,ri i..kNTs 

I LIlelie (lt rll)tl,. in 1idia and Pakitani. Primarily the hairy 
ca",t,1)illt, are lp!; ,n,,,', these beenarc uu csids 'hcr" tree, have 
;c (i.rd)lc] (il ', iir , pears, Pltslll>, 'falS , grape-vJne, 
L' IN',t( ) l(1 I(,),c 11,4ll 1). 

(O(NIU)I. "\Ji'll)s 

'I lie % )L,-, caterpliliar, can be killed by applying 
.3%. When they are grown ut) these can be killed 

mti .lrI tx ithion 0).05% as spray. 

P/th WoptifpaI)Is ( - Larvacarus) trcnsitans Ewing 
('Ienuipalpidae: Acarina) 

(Ber Mite) 

)IAG NOSTICS 

Egg: (),,al, ,nootll: light reddish, tianspareint; measures 124.2 micron in 
lenioth and 85 micron in breadlh. 

Sa: Bo~dy om aI; l ig)h.t red in colour: possesses three pair of legs. 

Adult: (Malc): Body compressed and ovoid, light red, lustrous and transpar
ent. lyes ntense red; egs three pairs; measures 249.9 micron in length and 
118.8 nlicron in brea.dth. 
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LIFE CYCLE
 
The emergence of adults takes place with the on-set of monsoon and 

continueS dunring the rainy season. The nitcs on emergence, migrate to new 
,litcs a l ,i-,I iglv on the tenldef shoots and clevelop ;j scale ovei the body, 

alicr 1t) to 1i dal', ot emergence. l)ur.ng Aprii, a slit appeaIs Of! ttle Side (1 
the ,,cac v,,ll iro,,ides exit for the emcigence )f mite,. The vlvipo,iOln 
a],, place \\ iili the "all. The rate of ovip)oition arid i;itchifri is co rrelated 

\M h th, C\,a il rg tcipleral.rCs. lit winter (Novemlbe r-March), it is retarded 
I,icI It t(,I't Pmlr tt LI ; and i, accelerated Wi'0h the ise, il teimpeatture by 

Ih," c i k,t \liil h lie i niinur ntillhei of eggs laid oa per gall in 

,..hicoi 3t)7 ii Julv. AllN.\o er'i~. .. eg:, pci gall were tecoided stages of 
1w, rime ,.. trld 1d'ItL ) 1i C r the1 i rvI II11d(withlln ,ali tiroir guout the 

,ni I I I Ir er C i ,II1 " Cele~Ituw IbI 'ber, mite inlone yea;. 

P' ,, ciu,.,ti.i , i. le d1.tillarir .c to tile. ' (:r trec,, Cpecially tile 

w;tltcd tl ce,, he C. ia'"t i l,,t ul . (o iry pt the fo ri1, on ron tile twig inI 
01 in in tt ,.cl, \\hicl irW Iw In ,.ze ,,Vith age ecmie liaid ard appear like 

CaL -. \\'Ii l rIL l I) i 1(, i , IlritasmlC "ictw t) 1i1i1 in ligi and 4.5 mii 
III hicdtli i1K miet, is rih ed in I gall, v,'ere, it sucks cell saIp fron the tis
"tic (it thekhost plailt \ Ithie help of chelicci Lae. Thi, re.Sults in the develop
"rell it(Iunder',si/Cd odud elrIreiCd tlints. 

IlSTRIBL'TION ANI) !I(),' PLANTS 
li s mite hias at t:rlyi \\id.e distribu tion in Pakistan. It has been 

Ccur dcd on ')er' iIIl <,, alirlidi, Liihiore, Multan, Khairpur and I lazara Divi
sins (I aI ant \V~tli, N11). 

(:ONTRI. IFII1Ol)S 
ie becr, litte call Ihest be controlled at the tiire whel it migrates for 

resettlillo at rie\, slie". Splays with Dicroto)ho,,,/Dimethoate/Forraotlion 0.1 
to 0.2(,K e mulIsiri or -)niitc0.0461 effectively c(ntrols the pest. 

POM EG RANATE
 
/trachola isoctates F. (Lyca .nidae: Lepidoptea)
 

(Anar butterfly)
 

DIAGNOSTICS
 

Egg: Round; sculptured, shining pale-white in colour.
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Virachola isocrates F. 
1. Egg 
2. Larva 
3. Pupa 
4. Adult butterfly; also note egg laid on flower bud 
5. Damaged fruit with an exit hole 
6. Fruit laid with eggs, also showing entrance hole 
7. Interior of the fruit damaged by larva 
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Larva: 'IA)use-like' in form, stoutly built; blackish brown with flesh coloured 
markings on the body; measures about Io to 20 rmm in length, when full
grown. 
PUlpa: Brown, rather sMtt in appearance anld il)(ILt 14 m1111long. 
Adult: Male glossy violet-blie above with anl indistinct ochreOUS patch Oin the 
lore--. ng 81a1nd the vings. i,, above,',pot'. (i iirid einiale violet-brown 
Ochreotis t )t, distinct; m CJStl,2 3 to 4 cm1illmore wing e\palse. Both sexes 
have delicate, tail-like prolongations of the hind wings. 

LIFE (CYCIci 
After matilig, the females lay the eggs singly on flowers and young 

frtits. 'Ilie cgi!,g full fed il20 to 70 dayshatch in 4 to 0 days. The larvae are 
and the lptip:il stage aors for 10 to 20 days. Life cycle is colmpleted in about 
two to(three lll()lths. 

NA'UIA E OF !)ANA(lE 
The larva, On liatching, bores quickly into the fruit and feeds ol the ce

velopirig ,,e,.d. 'Ihe attacked fruit is relidered unfit for liiin COllSulptioll. 
The attacked fruit is recognized by a hole sirrOtlnded by a pale alea. Larva 
when furll-fed comes, out of tihe hole and after hindirig the fruit with shoot by 
rulning siiken threads across thein, re-enters the fruit and pupates there in 
or on the staik. PLtlpatiori takes place in the larval skin. 

DISTIBUTION AND I(OST PLANTS 
The pest occurs in India and Pakistan. Besides 'anar', the pest may be 

found attackiig guava, loquat and tamarind. 

CONTROL MLETIODS 
Attacks are rarely reported uniL too late for effective action, so no in

secticidal trials have been performed. Systematic destruction of infested 
fruits is a sure method of lessening the evil. In cases of heavy infestations, 
however, spraying twice with Methyl parathion 0.05% at ten to twelve days 
interval will effectively control the pest. 

Tenuipalpus lustrabilisChaudhri (Tenuipalpidae: Acarina) 
(Anar mite) 

Out of the four species of Tenuipalpid mites, viz., Tenuipalpus lustrabilis 

Is .50%~ Z -,-I
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Chaudhri, 1. tri.wnctietis Siddiqui and Chaudhri, 7.horn thiU Chaudhri and 
1.i()/ju'itS 'ha audhri, attackng ottj)lelana,1 , l' tahlSilii,lhe rno,t ahunii
dantlv tottnd ',jtleces. The ile history, other bi loglcal ft),cses and control 
meanuie,, amii n,, theni are ali[ost identical. thereforc, these have beeo dealt 

IDIAGNOSTI( S 

,](m: le,,ilv laid eggs blood red in colour.
 

Lar,,a: Ro;d\ colour deep red; v\ithl three pair of !egs.
 

N,mphl: lKv C0101ourred: wilh O ar oair
of legs. 

Adult: (I 'cmale). (cenoralhodk slinit g red: rneasures 265 micron in length 
An II4 i'ici ol i breadth. (Male): Not observed. 

LIFE C,'Y'CLE 
'!he hil tnmi,,,t ,acti\e throLlghOUt the year. 'l'he inirnature stages and 

adult', Iced ot the unlCr surlace of the leaves. ''he female lays eggs singly 
along the midil , ch h:tch in o to 7 days. The larvae feed on fresh and 
tCnde.,r ,hoot, and leaCVes, and are tull-grown in 2 to 4 days after which they 
hccol w s..,u'zht anda 1 n.l'o( in into Protonyniph. The iProtonymplis chanoe 
ilito I cuton'f)f', in 5 to 7 days TheI Deutonyniphs develop into adults atter 
I to 2 da\ s nd fC"lZLtan 17 to 22 days to conipletethe life cycle. it takes about 
thefile ccVlC and there are ablt 12 overlapping generations in ayear. 

DISTRIBI'l'lON AND tlCPT PLANTS 
lhis ni e i.,widely ditributed on fruit trees in Pakistan. Besides 

ponegranaite, it has bcen recorded on olive, mulberry, fig, peaches, plums, 
and pears. 

(ONTROL NIETiiO!)S 
Renoving aid burning the infested leaves suppresses the mite popula

tions. In ca>cs of severe infestations, effective full cover spray with Dicro
tophos/l)inicthoate/Fornothion 0.1 to 0.2% emulsion or Omite 0.04% may 
be carried out. 

GRAPES 
RhipihoiothripS cruentatusHood (Thripidae: Thysanoptera) 

(Grape-vine thrips) 

DIAGNOSTICS
 

Egg: Minmute; reniform; pale-whitish.
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Rh ipiphorothrips crientntits Hood 

1. Egg
 

2-3. Nymphal stages 
4. Prepupa 
5. Pupa 
6. Adult 
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Nymph: Very inallI elongated; yellrowish white with ligdht oran c '-pts,. Setl_ 
arrang(ed in a circular 'ashim at the tip )fabdomen. 
IPrepuipa: Blmo ,imlilar to) el.tCvid, pupa, but antenna1 nio eCable. 

,
oI,.us1h, , I ou',\ C II \ ed back m er the 
head. 
l Ila: 1 1h1CuIM ,, in-palds; anennae 

Wdtrl: \lnutite, 1.4 rimnmg; blackish brown, with ,ellOwi sh wings. 

IlFE: (v('I,; 
'1he tferilrale,, I a1out 50 eggS on the unIlderde of the leaf su rface by

marking small lits in the plant tissues and placing onee coo in each slit. The 
et(g,, hatch In3 to 8 6\-, and the nymph,,are full-grown ill to 20 day,. l)ur
ing acti\e lreeding ,taoli, pLpation takes place m the leac 11anthe )Lae 
cm nmkc mmenlerit and craw\l away, hei disLinrCd Putpl stage last, 2 to) 5 
(la"'. I li tellales ire capable of reprodtuciCH parilienog ietically, the ferti
li/:d e ,m,, felsndCii'ic to unfeltiliid Ones. to, males. '[he insect 
hibrnate, as pIpa in the soil. During the act, e period many generations are 
c iuIcpltet. 

NATURE Oi"O)AMkGE 
The pest h1ecls throughout the year except in winter (December to 

Fe)rlary), when it is fonIId as a pupa in the soil at a deptll of 8 to 10 cmn 
LIder the lii st plants. The adullts appear in Narch anil start breeding. Both 
the adult, and nymph,,cause diamage by sticking cell-sap from the leaves. The 

pest usually feeds on the under surface of the leaves by rasping the leaf sur
face with their stylets and sucking the oozing cell sap. The attacked leaves 
show a whitish hue at first, acquiring a whithered appearance and then turn
ing brown. The leaves ultimately curl up and drop off the plants. The yield 
from the attacked plants is adversely affected and whatever fruit is obtained 
is of poor quality. 

DISTRIBUTION AND HOST PLANTS 
This is the most destructive pest of grape-vine in Indo-Pakistan sub

continent. Besides grape-vine, it feedE on rose, terminalia, "jaman" and "ak" 
(Rehman and Bhardwaj, 1937). 

CONTROL, METHODS 

Spraying with Dimethoate/Endosulfan/Phosphamidon 0.03% or Nico-

K 
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tine Sulphate 0.04§'/ or Malathion (U),()50,, elfectively controls the pest. 

I h'rsc coti'olv'ili ( inn.) (Sphingidae: lxpidoptera) 
(C)lvolvltuS hawk inoth) 

i)IA(N ;'11( 'S 

I": ( )oid: hi ih-een in Colil ;1e.ires about I x 0. ) 11111. 

laira: ' ml). Sallll \6oh a straight black brown hlrIl Of edimiL length 
1ind Ill tip, lip -C1 d .i IiOdv L.reil. (!Iiill- owin): Ilcad pale-yellow with a. 
1iai),v blck dtIlis:I NIil pC iCdlchIn the Ci)CH,, a hi oad bhlick, sibdoiSal 

1tiCi ldi l < It i ,, ci ,ht 'll black i .,eparati face romdi)l.i-Llhci 

citcek; ,',ti t , III Icilt- ct nd !1-1cill in bread ih.
 

t lEPupa: Y.IcI ciL-: 1li-'1 i III[cl;cd, ii ',,tcr coIiicll, l()1ng ai tl tlt)clt, (is01 l s,tirlace 
11~2( lw/(it colil'-<1l Ic~Clhl I-c itltI V hIM\ 111,1 C0101.t17; crelniaser,ccl(1111L, III t\m.( 

lack, ilrc'NIsiC'-- / itI inctt and 1.2 ci n tl breadth. 

\dult: ,>i til h'iIt lil Ii, iii lcd grc y it c(dotir \ itli pink markings on the 

I(uly; ilIkC,.ii, '11I(I k)ilt I12 tC ICII, l C \'iilUg . 

LIFE ("'LE 
I CC' C laid ,,inlv (Ii I hItce.s oM() to the under of.. I 20 oi surface 

ca\ e, lir1iilv ,tlwrcd, \ liich atlic it (i to 7 day's. The lar\ ae are full-grown 

1in31 hi 40 da, iinde,i) iiig IOur moults. When about to pupate, tile larva 

resIs withoIt feedingl(i- 3 to 4 dayS. The pupal period varies from 18 to 251 
dlays i-, nllllrllL'r. Thie cpist pascs through 2 generations in a year. 

NATURE 0i" I)AMAG11 

lreeding activity begins in April, when tile moths emerge from the 
overwintering pupae. Soon tile population builds up. In June-July, the activity 
(if tile ,econd brood begins and continues till September. The caterpillars are 
voraciois feeder, of grape-vine leaves. it has been estimated that one cater
pilar e.ts foi (1 t) o 20 lea\ c. per day, resulting in a conplete denudation of 
tile attacked vines. 
DISTRIBHUTION AND IlOS'T PLANTS 

Thi, speCie,' i. widely distributed throughout the Eastern hemisphere 
except at higher altitudes. It is also found in Europe and occurs rarely in 
England. In Pakistan, it occurs in both wet and dry areas at elevations up to 
7,000 feet. 

http:ilIkC,.ii
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Herse convolhuli (L.) 

1. Larval stages 
2. Pupa in pupal case 
3. Adult Moth 
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It has been found danaging plants belonging to fimilie I egulliloat 
and (onvolVulacCac. III Pakktan, hesidc ,, grape-vine,, it daiagcs s,\Cct 

,potato, gralui .11il tIul,, 

(iO(NTR()I, NIITI1()Il)S 
Iaiitl p)ickiiil, W lie caterlmillars is vcIv eftlecti\c in Ca.1C (d niiiior infes

taitionUi,. . (i) .-trap, ! ,tidclts during iiight I11 also ttippilheC lii, Hi ,,s 

\ infestatdjo, wttli ).OST;-; 
Dii1ceth1(jtlci'i~iclk', ailt 0.)031;; or (arbaryl 0.1 electi\Clv control,, the 
pest. 

pOl)ulati Iil, lit cmCs of skm re k)rav \hilathioim 

liert'icicih/'() (t i nn.) (Sphinidae: I elpidpliera) 
(H a~<,k no 4 h) 

I)1AG NOSTI CS 

Ellgg: Broadly ovoid, lining green in colou" mCasulrC x 1.3 mill.H 1.5 

Larva: 'ale- elh)w; head dull -1nd smnoo0th, cly'peCus eqliiaterally triangular-, 

hodv dull ond snlmooih, ,,ithii-nns A,11nd 5 coH',idraliv ,swollen; measures 
( mm III li11lh and 11 1I1 ill hiC tdth 

upa: Broad: nicasiw.i, , i hqouti ini luilli and 1 3 cn in bi cadth. 

Rdult: iad and thioi.d dark hown, al)(lomle and fore wings paleStowl; 
greell, hind 'i 1iS pintk, aniteinae and thorax white; leastires about 7.5 to 
1().0 C1l aclio s the' wn/'-. 

LIFE C(A'(11 

Ile eggs are laid on the underside of the leaves or the branches, in 
batches of 1t0 to 5 w1iich hatch in about 0 to 7 days. lhe larva is full-grown 
in 40 to 48 da's. When about to pupate, the larva enter,, the ground, spins a 
thin silken cocoon and pulpates therein. The pupal period lasts for about 20 
days in sumlller. Adults emerge in April and the breeding activity starts. 
Moths are powerful fliers and positively phototro)ic. Oviposition of the 
second brood takes place in iune to July and the pupae Of this brood over
winter. There are two genertions of this pest in ayear. 

NATURE OF I)&MAGE 
The larvae of this moth have been found eating the grape-vine leaves. 

On an average, a single larva may eat 10 to 15 leaves in a day. In case of 
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,cere infc tation, tile entire vineyard may be completely defoliated (Atwal, 
1970). 

I)I.'-;TI lITI( )N AN 1) l()ST IIIAN'IS 
I l1Cpet ha,, ccn1 r(Ttprred 'rin India, I3trnui, lormusa and Pakistan.
 

P'tkistaini it u)cctir in the ticl-hills and tic a(hjacent area,, damging
 
o.tpc-\ int.-,. I lie pc"t " kmk 0 to fccd oi planit bclongiilg to scveral familics
 
\ 1/, I,'Loi '\nip 'cinst roc in accae and Dill e.I lowever,
cc,ic, licc.lec, niace 

in l.aki,,lia, in hst ilailt other than grapc-viine has been rccordcd.
 

(ONTROL NI TItOI)S

A " for tI/( , c',x,'l-oh-1 i.
 

Syl/c)Ic lufalis G uonce (Pyralidae: Lepidopiera) 
(Grape-vine leaf-roller) 

f)IAG N0lSTI (i 
I.,gg: ( )\ .l,clrca. V-r hitc, iiieasuIres 1.4 acros.i1Ill 


l~Ai a: I all-gr~ l cate)i! ar g'rci in col( )r; cylindrical and nieasures 26
 
1m. lBomr cmO\ ered \ ith hair,; he:id brownhi black.
 

ht\mil; abdoeinl in 
ctilar haii,. 
AdulL: 1)1rtv-hr iw., witi white spots on the fore and hind wings. Abdoinen 
lighibr(wn, the teriiiinal SOcivtnit leieg dark brown. k'lec and fcmale nioths 
illCaiure 22 to 24 in1in nid 25 to 28 ini, respectively, il wing expanse. 

Pltiwi: ldih hi termiiiiatin a proccss bearing eight cir

,LIFE CYCL 
The moths lay 98 to 120 eggs, singly, on tile underside of the leaves 

Mhich hatch in 2 to 3 days. First, second, third, fourth and fifth larval instars 
last for 2, 2 to 3, 2 to 3,2 to 3 and 3 to 4 days, respectively, and the larvae in 
body length measure 3.5, 6, 11, 18 and 24 mm, respectively. The pupation 
takes place inside the leaf-rolls. Later on, the pupa falls on the ground and 
gets underneath the fallen leaves and debris. The pupal stage lasts 6 to 7 
days. The pest passes through 2 to 3 overlapping generations in a year. 

NATURE OF DAMAGE 
This pest remains active from August to October. Only the caterpillars 

'V
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cause damage. The young caterpillars (1st to 3rd instars) feed gregariously on 
the lower epidermis of the leaves and skeletonize them. The grown up larvae 
(4th and 5th instars) roll up the leaf margins towards the mid-rib, there being 
one larva in each roll. 

DISTRIBUTION AND IIOST PLANTS 
The leaf-roller is a serious pest of grape-vine in India. In Pakistan, be

sides grape-vine the pest has been recorded from other plants belonging to 
family Vitaceae (I lyaves, 1960). 

CONTROL MI'IIOI)S 
Spraying with Malathion/l)imethoate 0.05% Methyl parathion 0.04%, 

effecti\ely colntrols the pest. 

Sinoxx'lon anale Lesne (Bostrychidae: Coleoptera) 
(Grape-vine beetle) 

I)IAG NOSTICS 
Grubs: Thick, yellowish-white in colour; curved in shape; often feeding along 
Wit h the adult in the infested vines. 
Adult: Sturdy and very lively beetle that walks slowly and flies rarely; dark
brown in coloUr and measu res 4.5 nun in length and 1.8 mm in breadth; an
tennae 3-bladed; pair of spines present on the posterior elytral extremity 

LIFE CYCLE 
The life cycle varies between very wide limits; its minimum may be 

about 3 months and the maximum being over 4 years. There is no regular se
quence of generations and no regular correlation between the length of life 
cycle and the season of the year. The insect emerges as adult beetle through-
Out the year. 

NATURE OF DAMAGE 
The pest is active on dormant vines. After the winter sets in, the adult 

beetles bore into the living woody stems and branches. The activity of this 
pest is accompanied by a peculiar cracking noise followed by the ejection of 
dusty material from the exit of the feeding galleries. The multiplication of the 
pest continues in the dead vines throughout the year. The adult beetles con
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struct a circular hole, extending to the centre of the stem and then makes 
lo(gitudinal galleries and forms a number of exits. The damage is always 
found ,abouit one foot above the grounrid level. 3oth the adults and grubs 

cause damage hv feeding inside tile vine stemn. All the plant parts above the 
point of atlack dhy uip Coliipletcly. 

DISTRIB UTION AN) 1lOST PLANTS 
It la, been i eCOt(lded i'in lrane, Italy, Australia, New Zealand, 

USSR. Jap:in, (Ctina, India and Pakjstan. It is primarily a pest of grape-vine 
but al) reeCs on sal teNk, ',hishaill,' kikar', fig. mango, almond and 'her', 

etc., (S()hl aBild B i;di a, I 9 )). 

CONTROL METHODS 
Pitiinii and destro\ing infested parts, renoving loose bark and avoid

ill:, bam boo slpporls in the vinevard discourage the population growth of the 
beetle. Applicatimi of ) Ieldrin 0.04;%as a cover spray to the dormant woody 
poi lion of the vines, effectively controls the pest, 

Sticni2s S'grivI"or F. (Ceranltiycidae: Coleoptera) 
(Grape-vine girdler) 

I) lAGNOSTICS 

Egg: ( )\ al; cnclo.ed in a white parchment like covering; measures 4 mm in 
lengti and 1 1m in \widtlh. 

(Gr'ub!: Th()ra\ characteiistically globular with a few chitinous spines; when 
lull-g owl it measures 10 to 12 mmll long. 

Pupai: (Crevish broni; head dellected, antennae long; mrieasures 6 to 8 mm in 
length. 

Adult: Ilcad dark brown in colou r with a pair of prominent mandibles each 
with 2 teeth. Body greyish-brown with white and brown irregular markings 
(resemlling bark colouration); elytra witi anl elliptical, greyish median spot 
and all eve-slhaped patch in apical third; measures 24 mnim in1 length. 

LIFE CYCLE 
In the spring, the adults become active at night when they mate. The 

fenale bites a transverse slit in the bark of the girdled shoots and stens and 
an egg is thrust in between the bark and the salpwood. The grub hatches in 

K( .J 
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about 7 to 10 days and hOr(C tunrnels directly Hr to 0he wood. PtipMtion OCCu r,
 
in the elonraIC ch ainer anld thc adult ecu.pjC, bv cLuttll a circular exit hole.
 
ILmerge uce a)i th,, MCUr durin the months of jilvy-Al'll1, lFhv pe,,t re

qriire, 1l\c nioiduh ,)-r c\ cn a year to c niplete it,, It' CVLIc. It hil)C r naoe as

ani adult duli iun I.let t.n~ilecvai tH.j, 1957i).
 

NA'It RE 0j"D..t),..,(, 

),n-ai 'sisydor Hth the adilL.. aiNd i gi whs. (iiildlig of the reen
 
1)1dn !c , ,eI e\Nltii at~lt' re c'a, I i '.l 'I he1 t n: ab)e the
dry ill) 

li 01dI Clut the a1d111)l1, 1, 11!, <tI ',,(0d tie ri.elir q) to cntre at
 
t llic", c H:,,a to t \() bit',. (iirdlii _t is dme 'Lit af, !lace ( li n
 
I5 iittin i ti ,al, the .t}tiit! B tiches ,arving troi 1.25 to 2.50 cmil
 
i Iti, I !-'. 21l I, '< I rcJ,.
 

1)1S'I[Bt 'TOON '",; I;I'KTPLANTS
 
. a, h<s1, 0C( rotn1 IndiL ILank;.
t,iI !ia l .,d 1iakist;Uin, and Sri hc

l , - o11I , on nlber, VarnmuS garden ,hrubs, ose bushes, 

1 .lin -tckial the adult., fioI affected plants espcfall', t night with 
!Mohl, 'ild c0licetian h I& Vinlld blanche, sHJprc'Cs thv pc,t populatioin. 

raa, lil !IIIctcd 1)]ils I.I.l I (i IC el with Dizdi iii 0.)4% tr with 13 11Ct ;it 


Vi . fcct ti\cIk cutin(I., the pest.
 

'clrailYc/Ills Wilits L. (Tehanychide: Acarina) 
(Red spider mite) 

1I AG NOSTI CS 

,gg:Sp~hCrical; tranIucCnt, becoming dark stray coloured before hatchinv,, 
%%ith ciainc eves viible through the chorion. 
Laar,,a: ( A i; 1lit aniber when freshly hatched and 1coiig greenish nca r 
,l.altirty, po:s,csing 6 legs; bright carmine ,ves; m.:<" uies', 148 i RS) mmO. 
ill,.',h td 0 13 1 tI 141) nun in breatc!ih 

'rotqo-.Ns O: posse,s 8 ._Ot a I pig, tie niore p mi()val; darker; 
ant: abdm en ,pherical in fenr,{lu and pointed in cac of male Iwl)lohymiph. 
A:.lie and ALmalc prot-ilni measure 0.2 18 to 0.297 nuni and 0.12 to 0.278 

p. 
' t 

N',,
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ram, respecively, in length and 0.170 to 0.184 mm in breadth. 

Detitto-Nymph: Larger much elongated; amil)er in colour. Male deuto-nynlph 

comparatikely nore slender and smaller than female and measures 0.235 to 

0.298 mii and 0.318 to 0.285 mm, respectively, in length and 0.178 1o 0.189 

miI in breadth. 

Adult: (AllfI): Bodv cu nC:ite, ovate; cephalothorax rundcd' ant be y Ielh"v in 

colo,, Iatezalp , located near [he front of abdomen. te crinson, .oil

spicuoin; me sure, (.25h mim in length and (. 142 nin in hi cadth. (lK';~ a'): 

Body p.,riirn: coloui ,aries from dull yeclow to greenih amber, u.,ually 

brick-red: bodv hcar-, t\w\ large darl -,pots laciall '; nicasu es 0.278 in i 

length and (.424 uHIM in hicadth. 

L.IFE CY(i.1E 
Ilh, taic laid "lngly on the underside of the leaves. Each female is 

calp lL 1 ', ltyii7 00 to SO eggs w ich hatch in 2 tR ) da ys. Ihe larval, 

proon'ip hal and dcuto-nvmplial stages last for 5 to 7, 3 to 4 and 2 to 3 days, 
repecti\clv 'I he auwh, live fion 1() to 20 days. 'he pest passes through 16 
O\ Cila~iig~j ,. net aa htorm April to September and 4 generations during 

the ret A tt, \ Q i. 

NATLRI; (F )MAGI' 

' he inac s acti,,e ein March to October and passes the wiiter as 

grai.id emale. Breeding activities start as soon as the season warms Up. It 

spii,us eh on the unidei surface of the leaves. All the active ,tages usually 

feed (01 the U deisidle lithe leaves. The infested leaves dry up gradually, and 

'ih 

tile yield is co)tt,,ide rablv ledLliCed. 
webbing intfei ie ,eNO lant gi owt h. Theic is a poor setting of the fruits and 

DISTRIBUTION AND IIOST PLAN [S 

It i, a poltdIhagot s nite and is Aidely distributed all over the world. In 

Pakis a, it has been recorded from a wide range of plants, including field 

crops, fruit trees, ornamental plants and weeds of economic importance. 

CONTROL NIETIIODS 
The red spider mite can be controlled by spraying the crop with Lime 

Sulplur wash (1:2:16); Dimethoate 0.02%; Malathion or Dicofol 0.05% or 

Omite 0.03 ,c. 
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Fernlesan mae (elared) . D mag 

2.~~~~~~~ Sumregenagd .2~ir nlae 
3. Oerwi~erig feale 
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PEACH 
Aw,,:apliis (= Brachycaudus) hclichtysi (Kalt.)

(Aphididae: lHeriptera) 

(Peach leaf curl aphis) 

DIA( NOSTICS 

Nymph: Simall; ,ingles:, resembles the adult. 
Adult: Yell, vish green with one or more dark green streaks on the back; 
cauda no t seen from above. Winged forms with a big black spot on dorsum 
and 3 ot 4 black ,pol laterally. 

11iFI."CYCLE" 
The pest overwinrters as an egg near the bases of the buds and most 

cofl noiWv betwci the buds and the twigs. The eggs hatch in spring, shortly 
after the buds hei, into swell and transform into flowers. The n.m phs move 
on to the pri ,iordial leaves and start sucking cell sap. When the fruit is set 
tnid the leaveC-have developed, these aphids migrate to the leaves and after 

a)Ofit 15 das grow into apterous, viviparous Stem-mothers which breed 
plarthencilencticallv. Each female produces about 50 young ones in her re
productive life span of 13 days. 'l'he young ones mature in 10 days. During 
this period of activity, the pest undergoes 7 to 8 generations. Winged foiins 
appear with the warming up of the season (March-April). They migrate to 
other alternative host plants, such as weeds and grasses and once again start 
reproducing asexually. Several generations (3 to 4) are completed during late 
summer and beginning of autumn (June to September). During late Septem
ber and throughout October, winged forms are produced on the secondary 
host which fly back to the prinmary host plants. In November, true sexuals are 
produced which lay eggs at the base of the buds. Egg laying is completed by 
the middle of December when the females die. 

NATURE OF DAMAGE 
The nymphs and the females suck the sap from young leaves and cause 

them to curl. The severely attacked plants have only small crumpled or 
twisted leaves and bear very little fruit. 

DISTRIBUTION AND HOST PLANTS 
This aphid has been recorded from Europe, South and North America; 

Japan and Egypt. In the Indo-Pakistan sub-continent, it is widely distributed 
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up to an alitud of 220) metres and feeds on a number of fruits, like peaches 
plulins, peCmLr, and "litchi. 

CONTR01, NIIETI 101) S 
IBiological: Several S<,pecies of Coccinlih, +iad (l('Ccllut('Itata L. 

A"!llioh)l summualatt (F.). larvae ol Svphwm sp., larvae and 

a.lhIt h( 'TSopa ,p. have been recorled 'ced ing on this aphid. 

lh'hce IMLd)t(" inscts W1lRCul 	 be Cnc)u1 aglcd. 

2. 	 Chemical: 'I he Kth time to kill hi< aphid incarly sping when the 

aI)Iils Maci uttIrniSu (wvernkinterin' e",. rying with Phos

phnlidir mH\., I lleciivelv contiols the Pest. 

' 
Al[\m 1) rslmi (Sulzer) {xphidiidae: tlenipltera) 

{(reen peach aphid) 

1)IAG NOST! <.S 

Egg: Pale-gr,-cn, hC) nllrg darker top,ard,,malulity; ovoid and measures 0.6 

mm11 ill 111111lenllth "Ind 0-1 ill hlcadth. 

,N)vnllph:S11iilai1 tkw11)ic1 1 tnK.lIe ill coiouratioll. 

AdulIt: ( -lia,-iwipauOH S a),.* (bercen or pink-green; head, pronotum and 

iih I )lhoeChlack ahd)lnilen with a bltck dorsal patch in front and betweenrmicic 

the corllclc,: !our pail. o1 kiteial black spots on the abdomen; antennae 

dark, almiost cIual in ICgth I to the body; ineasUires about 2 111111 in length. 

(ttS'-0)'1/NI ouus f'-"z"a/u): Pink or red; aneinnae extendinv slightly beyond 

the Middle; CmisLulres about 1.7 mmii in length. 

(Ala/'): 'Vi ngcd; sinilar to alate female but smaller and darker, 

1I,1FE 	C'YCI.E 
The green peach aphid passes the winter in the egg stage in the axils of 

l)ud, Or on the hark of the host plants. Hatching starts about the time, the 

blo,,oim-IbusCL, begin to show colour. The nymph,,; first settle on the developing 

fruit buck, establish themselves on the green sepals of flower as they appear 

and finalaly ctablish on the peduncles of the future flowers. These sten-

mol(Its become flNi-tgrowvn in about 15 days. As soon as they settle on the 

leaves they multiply parthenogenetically at a rapid rate and several genera

tions are completed. The alate, viviparous females are produced by about the 

middle of April and the infestation is carried to other host plants, where 
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AVYzu p)Wsicu(' (Sti Iz.) 

2. Alate, Adult female 
2. Apterotis, Acdult female 
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several generations are completed. About the end of May, these aphids leave 

the fruit trees and migrate to their alternate host plants. In Septermber, alate 

forms are again produced on the alternate host plants which return to the 

fruit trees and establish colonies breeding parthenogenetically. A few genera
tions of apterous, viviparous females are produced when oviparous females 
and winged males make their appearance by about the nvrddlc of October. 
The number of males is much less than that of the females. They mate and 

the females lay eggs about the end of October or beginning of November. 
In the plains winged adults appear in October to November on peach 

trees and on nursery stock. In November, when tile grown up trees shed their 

leaves, the viviparous females migrate to the tender foliage of yourig host 

plants or the nursery stock where they breed parthenogenetically till nrid-

Februar,,. Whe n leaves of the nursery plants begin to fall, tile aphid either 

lives on the swelling buds or migrates to other host plants. In March, the 

winged female:, are seen settled in the Lxils of the leaf buds and producing 

young aphids. After April, the aphids migrate to cooler places and return to 

the pirilary host plants in autumn. It is capable of breeding asexually 

throughout the winter in the plains (Janjua and Chaudhiry, 1965). 

NATURE OF I)AMAGEF: 
The nymphs and adults suck cell sap through the petioles and mid-ribs 

of the tender apical leaves. The attacked leaves become twisted and reduced 

in size and eventually become compact and controlled to form pseudo galls. 

The growth of the young shoots is very much stunted as the tender leaves 

produced at the top are always attacked first by these aphids. The attacked 

trees are devitalized. The young setting fruits shrivel up and drop. The trees 

then do not bear fruit during the next one or two years even though the aphid 

may be absent. 

DISTRIBUTION AND HOST PLANTS 
It is a cosmopolitan species found in Europe, USA, China, Japan, Aus

tralia, Africa and Asia. In Pakistan, it has been recorded in the plains as well 

as in the hills. The aphid is a polyphagous species and has numerous host 

plants both wild and cultivated. Of the deciduous fruits it causes considerable 

damage to peaches, apricot and plums (Hill, 1975). 

CONTROL, METHODS 
As recommended for Anuraphis helichrysi (Kalt.). 
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Quadraspidiotus pemiciosus (Comst.) (Diaspidae: Hemiptera) 
(San Jose scale) 

I)IAG NOSTI('S 

Nymph: Small; yellowish; with a pair of antennae, three pairs of legs and a 
long prohosci,. 

Scale: (Jwmah'): Flattened; nearly circular, with a raised central nipple; grey 
in colour; measures I to 2 nm in diameter. 

(Male'): () al; grey incolour; measures 1.0 to inl1.5 mni length. 

Adult: (Aal,): Ni uiltC; antennae long; compound eves wel-developed; wings 
two, hyaline, halteres present; aedeagus elongated, strongly chitinized. 
(/Fcni/t').'I)eocnerate; wingless; lies hidden under a scale of the size of a pin
head; lIco aml antennae atrophied, mouthpart,, picrci ng ',ucki 1g. 

LIFE CYCLE 
The San Jose scale passes the winter in nymphal stage on the bark of its 

host )lant. It remains in resting condition until aboupt the beginning of March, 
when hIe suspended activities of the plant begin to revive. The nymphs then 
activelV begin to suck the sap from the tree and increase in size until they be
come full-grown. About the middle of March, the scales become enlarged 
considerably. At this stage, male and female scales can be differentiated. The 
winged ma!es emerge about the end of March and fertilize the wingless fe
males. These females after being fertilized produce 200 to 300 young larvae; 
the eggs hatching within the body of the female. These young ones are pro
duced during the second half of April and beginning of May and after crawl
ing for some time they establish themselves on the tree by inserting their 
nioutliparts deep into the developing plant tissue. After some time they begin 
to secrete a mass of cottony and waxy fibres which soon form a covering scale 
over the body of the insect. The nymphs take a month to reach maturity and 
at)out the middle of June another swarm of nymphs is produced. In this man
ner abolt 5 generations are completed during summer and autumn. At the 
approach of winter the nymphs enter the dormant condition. 

NATURE OF DAMAGE 
Tiny, circular scales, just visible to the unaided eyes, can be seen on the 

bark of lightly infested tree. If the trees are heavily infested then the bark 
may be completely covered by overlapping scales. All parts of the plant 



above the ground niay be attacked. The nyniphs and adults suck tie cell sap
and deprive the plants of its niu trient material. As a reslt11, the plant I)ecories 
weak, the bark may crack and exude guin. and the twigs die back; infested 
tree (ten lie 1w s and newly plan ted trees succutilb attackTh,' 	ni to the 
much more th'ii tlie olde r tres. 

I)ISTIIBUTI()N AND Ol()ST PIANTS 
Thi, 1)c, hats a Wide distrbMntioii throughout the warner parts of the 

w(rld. It hals been reco rded froml So th "I1u Iope, Algeria, SonLIh Africa, 
Rhodu,,ia, (U rirJ.). Iraq, l'iIkey, India, Pakistan, Chinia, Korea, Japan, AIus
tralia, New Zea land, 1JSA, So'itli Aierica and Mexico. 

Primat lv, it is a Ie,,t Of deciduous fruit tree,, like apl,)l, )eacIIes, pInrils, 
pear,, aind eni rants, but ha,, al]s) been recorded Inni a wide range of trees 
and slhrubs 

CONTROLILTi RIDS 
1. 	 Biological: Jloqlpltcl'h perniomw Tow. (Aphelinidae) has estab

lished itself on this pest. Sonic Coccinellid predators viz., Chile
coreus biptl Qultut1 (I..), (Coccinellasp. have been observed vora
cioiislv feed ii" onl tiis scale. These parasites and predators can be 
encoUrraged. 

2. 	 Chenical: 'he best time for the control of ti is pest is during win
ter when tle trees are indornant conldition. A thorough spraying 
with )ieseI I mi \tire or wash(il-Bor Lrdeirix Lime-SnIl)lir siouId 
be give iis saon a.,, the buds show slight :'welling. l)uririg spring 
and sirniller specially whei swairig of nymphs occ r, spraying 
Metiasystox/ l mhidnloi(to ().0751A( bririgs the pest unrderispha 0.05 
control. Best resuiIts have been obtai ned wlen infested plants are 
sprayed wilh Plhra)miiiudon/Ethiin 2"25 ml mixed with oI1e gallon 
suriier oil in 100 gallons of water. 

Sphenoplera /afcrwi Thoinson (Buprestidae: Coleoptera) 
(I3uprestid borei) 

DIAGNOSTICS 
Egg: White, spherical, pin-head size when freshly laid and becoming black 
and oval near maturity. 



4. Scale \Ialk
5. Scallt 41'clmlih 



Larva: DuIl-\k lite in colour; anterior margin of head brown and sculptured 

dor,sally; prothora. brodcr than long with a promnitit inverted V-shaped 

mallinL (in l( )iIqilll 11iiditbles brown anid weil-develh cd: ieasui res 18.25 

ni 1i rli a1J 4 d)011 i i ,ltli, \ Ilie l i'lIl-,lr\(,lin l iii d 

Pupa: llnck llld IlleaLstlre, i mill \ 4 mill. 

I sutUiC; anCennaC short, 

scratc: l(,ie co\ac snmall, r(ounded; teiC le, slightly hI"i(cr than llMale and 
.\dult: Ho,,,lze coiiedl llastCr [ltlnr iitll I svel, 

Ilh, be,.tles m'eIIn emriging about the Middle of INluch and feed on 

lea\ e, 'I he lcmitale ixi'r co n, the bark of tree trink aud branches 

\0hlch hatch I about I '[)I11L. [he lat\a boccs mIto the bark nil! 

leed, l ieeathIi. I leli'.a i" il1l fed iin atb)oLt o((0 dlas ill sulllnillCr and 18 ) 

dt,\, Ill v, ici e.Ni tl mpatlmln, tile lar\ a picpa es a sUh-Cvlildrical chimbCr 

4 to 0 ]ai lliI-, 2 t( -1Iull hitu;d d '.Ib)t I cm dcep mI1the wood, \\here it 

uia>tes, 'lie pupal!e lhe s fmrI() days ill smlmlcr. The \kintcr is passed in 

the lam\ai ot pncepipal ,I:lp, and there ie 3 geuiatimi,, of the )cst in uric 

NATIR( " ), M WE; 
[he v\'muti larva liter,, tile tiLunuk of the tree aid as a result of feeding 

'tI\ ilv, eLutni lob tile appears at the point of elltra ice onl the bark. It soon 

pre parc ,. at IInllitlu irCOi u ar wal ery, Co)Veltirlg the S,ap wood (p)hIoCI and 
together in closecamibinlil) i',t ma powdeiy inias. As several larvae feed 

pro'\i litV, the mutlet bark is loose ned and sonlietiilles it splits showing tlle 

hI'o\ lh frash or "IVaw-dui,t" beC ath. The growth ol the tree is arrested as 

the ,0 u i s iilIdlcd Wihi tile 1)111\os of the full-grown lirvae. Thle leaves be

alC 'md tirn b(r.\ Ilat their tips 1dud along the Imargirt. I)etachnic t ofcom Im 

the inner bark ill the f inm of a ring catses; the death of the limb above it. 

a IIbrinch that i, gumminiig heavily is scraped, nitierous larvae boring 

iro the wood are c'eposed. Oval holes are noticeable on ttie surface of tile 

bark after the beetles have emerged. Badly riddled bark becomes loose after 

time, exposing the wood with the oval holes in it. This phenomenon is 

jIe 

some 
more frequently observed on the southern or sunlit side of the tree. In case of 

severe infestation the tree dies. The attacked branches are easily broken off 

by wind. Both young and full-grown trees are attacked, even a young nursery 

plant is liable to be attacked. 
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I)ISTRIBUTION AND HOST PLANTS 
This pest has been recorded in Afghanistan, India and Pakistan. In 

Pakistan, ii is widely distributed in the Peshawar valley where it causes con
siderable damage to pcach. The borer has also been recorded heavily at
tacking p1lurn, apricot, pear, loq nat, apple and cherry. 

CONTROL METIIODS 
1. 	 As the grubs mostly feed inside the branches the mechanical 

methods can be employed to reduce their population to a reason
able extent. Prompt removal and destruction of the infested 
branches shoild be carried out. 

2. 	 Plu,ing the borcr holes with cotton soaked in kerosene, 
petroleuml or I('DT mixture and then plastering them from out
side with mud or injecting Methyl parathion 0.2% in the holes and 
their subsequent plugging with mud will kill the borers inside. 

CHERRY
 
Quettauia coerulcipenisSchwarzer (Cerarnbycidae: Coleoptera)
 

(Cherry tip-borer) 

DIAGNOSTI CS 
Egg: Elongate; convex with widely flattened base; whitish with dark yellow 
contents visible through chorion. 
Larva: Bright yellow when newly hatched and dirty creamy white when full
grown; head brownish; with short, strong, brown mandibles. 

Pupa: Creamy white; resembles adult; antennae long, recurved near the 7th 
abdominal segment, the apical joint reaching near the head in male. 
Adult: Metallic blue; antennae long; ely,:a punctured; measures 2.5 cm in 
length and about 5.0 mnr in breadth. 

LIFE CYCLE 
The pest resumes breeding activity in May when the eggs are laid singly 

on the branches. Each egg iscovered on the exposed surface with an opaque, 
whitish, cement-like substance. A female is capable of laying about 75 eggs. 
The eggs hatch out in 2 to 3 weeks. The newly hatched grub bore into the 
sides of the shoots by about the middle of June and when they reach the core, 
they take a downward course. The grubs remain active throughout the year 
and become full-grown in March next. When about to pupate, the grub con
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structs a wide chamber made at the end of the tunnel which is closed on all 

sides by saw-dust packing. The prepLIpal period lasts for about a week or 10 
days. Pupation takes place in the beginning of April. Pupal period lasts for 30 
10 4(0 days. When abotut to emerge, the adults cut holes directly to the outside 
from where they crawl out and emerge in May. The adults pair soon after 
mergr-ence and ovi!osition starts two days after mating. The pest completes 

only one generation in a year. 

NATURE OF DAMAGE 
The grubs enter the shoot or a branch from one side after making a 

small hole wh ich is marked by having a gun globule exuding from it. The 
gru b works in tihe core of the shoot and tunnels down. As it wo rks its way 
downwalds, it leaves a watel fluid, which OOZes out of the occasional holes 
made he grub on the sides of the branches. l'hu,, the place wihere the 
larva is at work can be easily detected. The attacked portions of the shoots 

rid brariches ilimatelv become hollow and dry up, the dried leaves re

maiining attached to such shoots even during the wiiter months. The attacked 
branches and sh)ots may fall off with strong wind. Old tree,,, are most suscep
tible to its attack (Janjua and Chaudhry, 1965). 

I)ISTRIBUTION AN) ItOST PLANTS 
The genus Qucttaiia which is reported to be represented by one 

species, i.e., co'c1r'1liPc'nn£ occurs in the Indo-Pakistan subL-continent. In 

Pakistan, this species is abundantly found in the Balochistan valley at an ele

vation of 4500 to 6000 feet above sea level. Besides cherry, it attacks plum, 

qiuince, apricot, almond and pomegranate. 

CONTROL METHODS 

1. 	 The attacked shoots and branches harbouring the grubs should be 
removed and destroyed. 

2. 	 Plugging the borer holes with cotton soaked in kerosene, 

petroleum or EDCT mixture and then plastering them from out

side with mud or injecting Methyl parathion 0.2% in the holes and 

their subsequlent plugging with mud will kill the borers inside. 

3. 	 Spraying with Malathion 0.05% or Dimethoate/Endosulfan 

0.03% or Carbaryl 0.1% as soon as the beetles emerge in May, at 

3 to 4 weeks interval, effectively controls the pest. 
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Pest Control Schedule 
The useful practice of spraying tile lo rmant tree, v, ith diesel-oil emLtll

sion Iii\cd with Bordeatix mixturC is Still very effectiVC, paIticularly against 
Ncale inseccts and aphul-. At the flowering stage, m chcimical shMhIl be ap
plied t) th e tices, becanse the flowers are likely to he daima,,ed and the 
honey bees and othor pollinators are likely to be killed. 

R[epeated I!ay Ail- Ii tees tor kceping thetof[li. nit lhaeA irl aplis 
tindCl chc,:k arc essential; othcrise, tie leaves [) cOic C1ninlcd, tie vital
try of the planisi wr, Imercl arid there i, a heavy pinmeottIi e fruit.,,. 

'I'EIIITES ()R I I IT! ANTh 

7l'ermite or w citeanis (rlitida'lotrra) ai e anl1(o the commoter 
insect l)ests attackiiq,, linc and dad plant parts, faCCal ]hatter. e\uViae anld 
dead mmilleri ofl eir ktIlo and are thus oriiivorous. '1here are about 22Of lv 

species of termites ceorded from Pakistan and the mre abundant are, 
.l[icolcr'ml' ol['bci Ilolin'llci, and (hto+)tc('mrc(' Oh)t'b ( .Ranber). Other 
s)ecie, which ar ilat lvcvly e importa.nt Includ.le ( )do nto, 'rie. 
h1I(/a/ lIi+ ci u,/nlm i' l ol nuIcn.tioSliv , (). ,yugLll (). hlmr (Roon'al 
and ('hlhottani), ,, IIu,/I!'; '/cophuygl\% ()e'silCn\), Ml !i' )loI (Snydcr),
l[ic'lo't 'lotct's' ]11cilt (\W as-IllarIl1l), M . V(A]CWWIS (,'\lt/;.ad), M . 1011tgglIllmt 

(,Alimaad), M\. 1)(1111c/i"I,+mi' l (Al\hrlad), M. champnioili (Slivoje ), Amlil,rlnt, 

be/li (Silvcstri), 1. ,/etuui % (Ilaviland), )t Iahttus (Ahinad ),v. 
tl'tellolmn.i,m /Ut C/ udl t loliFgre n, /:.'. ,Ic()/UiClICU /is A hnad, 1I'. /1't(h -I 
(I lolngren), I. d'/r diuhi (Room.,al and Sei'sarma), .lngtli;'n/u SlLill'('tsi 
(;ardner), .. /lusaI/zi (,,",h mad), .A.~'ulih',,<'sp.sp. ( hill & Ahma,, 1969). 

'hcV ar'+ social insects: polyiiorphic, living in large communities, some
time;s in elaborate n.ests both hawe arid below ground, containing workers, 
soldiers, and rCprodtnctivC Ifo they have two pairs of'ns; bitinrg rnouthparts; 
equal sie wrings, withi a fracture line near the base where the wings break oiff; 
the cerci are very sniall; metamorphosis is slight or absent; some g nencra have 
symbiotic bacteria in the gut which break the cellulose (wood) eaten by the 
insects; others use the cellulose to cultivate fungi which are then eaten. 

A. REPRODUCTIVE CASTES: 

1. Colonising individuals: These are winged individuals of both 

http:Includ.le
http:importa.nt
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1. Worker 
2. Soldier 
3. Queen 
4. King 
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2. 

. 

4. 


sc\cS and IrC pilrIdutced 11 lr1gC ilL111l., duIi iqp the rainy season.
 
\v'hen the tL .ipealture iri,-,tiurc cittidmoiis arc they
and ([Iptpiil 


e erge. tron tile parent coliyi and lio+tl to," ',rect latnlp, early
 
,I"teti t l.ldti . dt I Wr !)\,a,t I lie i ai(,Ile 

Mean;trt 101i 111.11) tl l .h Ontly\ antd ,.lt t ,., 11t,\(' 1,1,ttcd, the ,,t,< 
hL,,ii.lall\ cJ 	 M I it kl), )l I!IC ,,tll',"cdc il t lu ,.h .t Uprt( )H 	 l ) b , t ( _ 

]I trd + a: id ,ltk ... A part lith it l'tip.. -t ip c- t ' illit\ 1:1! a I iC\, 

C(olI11\ in I clci\ l.' ill t , l l I , llk yi.c it l d tile k!1qn ()I' a 

Ia'he t i\ )i \Ath t _.' tLhcm.ii'. tIt d tIoi 11 Hidt s 	 'n 

, 	 .. kJ IcOucenn: I jis ' 1 tle ik Ck((,..i,,CtV V ill tile Colonty 

- ' trllt lcl ti'e , 11iml le llWilii dc''-i (lit 	 IIi\ ' _dl 110 h lie	l u lth tc lI t_~l t w(i.d'id (cfI I' lC itl~ll iiV1-,15 _ jj 5() 

ahmc~ ~ 1 A' ~ ()!( ;t ~ ill 4ltilet \ ~ mn\~ tOm ~Iihl tei.- , , , t 0 loC,,trlui iCCII,, , I ,tedu -,i, urltI- ,it 

food, t" otti lunis ,lCtl IlCCL tleclI j ,iI ,ii',' L i it i ",. It iti

(1ll ni,t he li. t ' Il cl l hild -he ICa od " ' 

c.h iic, IainL, ()litC g !paI_ti d l too -,,AM)(l e ) ()A gs' ine -l4e 	 ) M) 
,',, '1 l i i' i., M i itM' Ii t I el 1 dt m it btiIL<


'rliy 5 toi 10s c<.il dt, t il t t- i ll ' i tieCi, livl''th h20
 
lt!h(;tl+ ilt' ,c ,l<~,ist, tMilli ,\S t t te tCl i'lu, C" it I 0 -, l fle't d t,',<,lepIlillal o live< 

h 	 ii':h 
,viim arc imiiccu i It qs iI ed lllhan t ilh e hoicest 

-anlid 1 	 l lus te thehfliit tld, Pi ,t IHl;tCpit i'/i.t2t nl;d t hl 'il ',w eill
br'which ith.Sit i Ine fth dile t 'tIllcot 1dvlo.l0 I lait2 
0).5 m ec.tic t>1)1(,, tlr!'r)illtl :t c 

King:, A- d~lK PV< i ln anl t,!I t lt~~IA' Ct net < illyc<+ckt 	 am", hem fu.c')lC 

1W el t tile )i tl e 
, 

diLCIt t'd t.i i til e (ll di IleI it 

C(botya i Is .coill il (d tte queen with het 
is,in+the "ri~ !chatii)(1c' ' It 11101-11 ,iiilc' thanti th,.W CCI laiiuldu i~S 

.slihtlv IQ+igei thanti the coloii ilq- ltit~vl i. 's andi~ IlilattL with tlhe 

CILltCtC tiiiIC llto 11111Cl l c ., til ius )iC_ in t n l ort lli/ e d e gg ,,aiid s, y ' m,t 

froinllw hich thio ct)konii/it .~ tt -i-l , m dlictho ,,t;k'r' .,' u + Its'. life 

is mu~ch t r t han ,O t 1+ cit , when'l Ps rephwicedA l+IS ticcri nd deadtt~ 

ComnleiJliintilrl castes: They are siort-wingod or wingless crea

tures of both sexes arid lead a subterranean life. In the event of 

urntilely death in a colony, they replace the king or the queen and 

http:tLhcm.ii
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are, thus, induced by the workers to undergo sexial development. 

B. 	 STERILE CASTES 
5. 	 Workers: The workers develop fromi the fertilized eggs but re

mainii are onstuntred a, they reaied oidin:rv food. Numerically 
they are the rriost abu-ndanlt in a Coloiny., but are smaller than the 
soldiers. Their inaridibles are well devcloped and are adapted to 
the gnawilrig, f wood. The workers shu liht and need high liii
midityv fr their survival. These Conditions are maintai ned inside 
the ttillis iin which they move Ibout in search of food. Often 
those earthen galleries are aboe ground and ruii for long dis
tance. The Il)od 1)l the termites conis-ts of timlber, wood, ard dry
sterns of plant", sug"arcane sets sown in the field, paper, books or 
any other article that contains cellulose. l-xcepit for tile reprodIc
tioi 11ard defe rice ol tie comnru i , partricu larly all other duties 
are performed hy ,he v orkers. They take care o! the eggs and the 
younig ones and i cinive them to safe places at the time of danger.
They also tend and feed the qureen, collect food and cultivate a 
fungus food (ambrosia) in underground gardens.
When a new colony is esta)lI,lied, the earlier broods of workers 
construct a hemispherical chamber for the queen and it is 
connected with iIumerable galleries. Inl certain species, the 
workers also construct a high mound albove the ground which is 
known as the termitaliurii. Since the workers have to collect all 
provisions for the colony, they are note 'iously destructive. 

6. 	 Soldiers: Soldiers develop from unfertilized eggs and remain 
comparatively under-developed. They are the most specialized
members of tile coMMinunity and can be readily recognized by the 
large head and strongly chitinized sickle-shaped mandibles. In a 
colony, two well-defined types of soldiers can be distinguished:
(a) 	 The niandibulate type with large arild powerful jaws, but with 

no frontal rostrunm. 

(b) 	 The nasute type in which there is a median frontal rostrum, 
but the jaws are small or vestigeal. 

The former type of soldiers defend the colony by fighting the intruders 
and the latter type repels them by spraying through rostrum a fluid secretion 
that has an obnoxious smell. 
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LIFE CYCLE 
In tile rainy season, when atmospheric conditions are favour able, tile 

colonizing forms leave their parent colony. As they are weak fliers, they do 
not travel a long ditancLc unless aided by wind. As a rule, a particIlar species 
swariis at abou t the same time of the seaon. The nilrbers of the swarn 
compri,,c ridi'VidUal, of sexes. They r,: to whereotl l attracted light, they 
fifi with idividuals f thIL neighbouring sw irni. A great majority of them fall 
,i prey to many type , of predators and onl a few individurals survive iIn the 
end. T[he s urvivors sooner or later fall down and cat their wings and mate 
before or after sheddin g them. Both the male and the fenmale participate in 
the early operations of forming a nest by excavatirig snIall burrows or gal
lcric,, or tile iItital charabers. The eggs laid at first are only a few and are 
h)(ked after by them and the newly hatched nymphs are fed by the parents 
tliemse lves hIich then take over all the brooding, feeding, cleaning and other 
duties. l)urin the tirst season, the reproductive castes are usually not pro
duced and the queen gradually grows in size, and the nu ruber of eggs laid 
also increases. 

Eggs hatch after about one week during the summer and within 6 
riontlis the larvae develop to form soldiers or workers, as the case may be. 
The reproductive castes, when produced, mature in I to 2 years. The queen is 
capable of' laying many millions of eggs during her life, which is very difficult 
to estimate, but probably 6 to 9 years is the approximate span. 

Nests of iiany termites grow fungus gardens in the centre, near about 
the 'royal chambe r.' The frinigris grows into a comb-like structure and is fed to 
the royal pair and the larvae. 

In addition to the various castes in a termite nest, there live such insects 
as beetles, flies, thrips, some species of Collembola, Acarina, Diplopoda and 
Chilopoda. A termite Mound may also afford shelter to lizards, snakes, scor
pions and certain birds. All these creatures live either as symbionts for 
mutual benefits or as gue,,ts. 

NATUJRE OF DAMAGE 
The termites live on cellulose which they obtain from dead and living 

vegetable matter. To obtain their food, they destroy woodwork, articles of 
household, fences, wooden poles that come into contact with the soil. They 
also damage fruit and shade-trees, crops like sugarcane, chillies, wheat and 
peas. 
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CONTROL METHODS 
1. 	 When a colony is established, it is not so easy to eradicate the 

pest. The only sure method is to reach the centre of tile nest and 
kill the queen and the complementary forms. Since the termite 
tunnels run for hundreds of metres, it is often difficult to locate 
the royal chamber. Ilowever, in the mound-forming species of 
termites, it is much easier to locate the centre which lies in the 
mound or .just below it. 

2. 	 To avoid the attack of white ants in the cultivated fields, care 
should be taken not to use green manure or raw farmyard 
manure. 

3. 	 In the case of new plantations, the pit should be trcated with 0.2% 
Dieldrin emulsion or crude oil emulsion before planting the trees. 
This is done by thoroughly mixing 1/4 kg of crude oil emulsion 
and a little Arsenic in about 4 baskets of subsoil taken from the 
pit. The treated soil is returned to the pit. 

To protect the tree trunks, spraying them with 1% Dieldrin is effective. 
To protect the roots, 0.5% Dieldrin or 3% sanitary fluid in the irrigation 
basin should be applied. 
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Chapter I I 

INSECT PESTS OF HILL FRUITS 

Abdul Hamid Bajoi* 

The soil and climatic conditions prevailing in the hilly tract of Pakistan 
are excellent for deciduous fruit cultivation. Therefore, fruit cultivation is the 
main industry involving more than eighty percent population directly or in
directly in this region. The hilly areas which are falling in North- and North
west of Pakistan, comprise Azad Kashmir, North Western Frontier Province, 
Kurram and Gilgit Agencies, and Northern hilly areas of the Punjab and 
Balochistan provinces. 

Several notorious pests of palaearctic region have already got intro
duced in this tract due to the unrestricted movement of plants and plant 
producks, both from ncighbouring countries and from one region to another 
within the country. All these imported insect pests alongwith certain native 
forms are taking a heavy toll of fruits and fruit trees in this region. These pest 
species are of great economic significance as the future of the development 
of the deciduous fruit industry depends on the successful management and 
control of these. 

Although there exists a long list of insect pests of deciduous fruits found
in this area, only a few of very important economic species are discussed in 
detail in this chapter. Minor and occasional pest species are not accounted, 
for which a separate tretise is required. Pest species in this chapter are con
sidered in the order of their significance. 

Cydiapomonella Li nn.(Eucosmidae: Lepidoptera) 
(Codling moth) 

This lepidopterous insect is the most important pest of apples. This in
sect possesses a disputed and confusing synonymic record. Still being notori
ous worldover, it is commonly known to almost all entomologists. Different 

*DirectorResearch, AgriculturalResearchInstitite,Satlab, Quetta 
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authorities have proposed different synonyms not only to species level but to 
generic levels as well. Even the insect has been classified into various fami
lies of the Order Lepidoptera. Various synonyms observed in literature are 
listed below: 

Species: P1onewilla,po1nwana, pJ)no0lom1'1a,ponwila 

Genera: La.spcvre ia, Carpocpsa,Cydia, Enarmonia, Tinca, Phalacna 

Family: Tortricidae, Olethreutidae, EtLIcosmidae 

Codling moth has extreme ecological plasticity as a particular charac
teristic and may be considered unique in various aspects. This is the only pest 
which is widespread alongwith apple cultivation and has adopted itself uni
versally to diverse climatic conditions. 

I)ISTRItUTION 
Codling moth is distributed to almost all continents with varying de

grees. Its original habitat itself is in doubt and comprises almost all Southern 
Europe. Its ra)id migration with its major host (apples) suggests that its 
original (listribution range is determined by food plants rather than by cli
niatic factor,,. 

HOST PLANTS 
This moth possesses a wide host range. Despite considerable polyphagy, 

the insect has adopted itself to apples and its distribution is quite parallel to 
the apple plantation in the world, The caterpillars of this insect are regularly 
transpoited in apple fruits and sometimes in seedlings. The moth seems to 
possess little capacity of migratory flight. The recorded host plants besides 
apple include pears, quinces, plumes, peaches, walnuts, apricots, chestnuts, 
and cherries. Unusual damage to the fruits of almonds, medlars, 
pomegranates, figs, and oranges has also been recorded in various parts of 
the world. 

NATURE OF DAMAGE 
The newly hatched larva of the first brood of codling moth nibbles 

green leaf tissues and flower stalks and finally crawls into flower clusters. Be
fore entering a newly setting fruit they may nibble a few more flowers and 
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may damage tile pericarp. Mostly tile !arva of the first generation enters t[ie
 
fruit through the calyx end. Only I few larvae (less than 5%) may enter
 
through stalk end. Usually one larva enters a fruit. ()ccasionall) two or three
, 
larvae may enter a fruit from different ends. Can.baflisro has never been ob
served in this pest. 

The larvae of seconod generation i ot ly enter throiughr the sides Of the 
fruit or stem end. The point of contact of two frui ts in a ciluste r is L,allyl pre
ferred as the caterpillars are aided by getting a foothold fol renetration. In 
such cases both the fruits are damaged at the point of Conitact. 

Thv in fcsted fruit presents a stunted and Shrivelled appearance and 
often falls to the groIlid by moderately 'trong vi ds. The tuninelfs made by 
the caterpillars Ino\ ide exposition for the entry and attack of firigi to which 
the healthy fruit is normally resistant. A less faniliar 'Stilng injury' is also 
causCd by the habit of illbbling fruits by the eater[)illars before selecting and 
entering the apple fh it. Some larvae die after elrte iig the fruit arid cause a 
deep stillg. These inujuIrries usually cause the darniage as dry spot by the fruit 
gradeLs. These stings also sometimes provide enterance to scavanger firIgus, 
which is ter med as wet spot and rot. 

Caterpill:rrs of codling moth cause considera ble damage to apples. If 
wind dropped apples are also accounted, the loss may rise sometimes to 80 
percent. The old orchards aging more than 20 years are more extensively 
damaged as comnpared to new and younger plantations. 

LIFE AND SEASONAL HISTORY 
The filil grown caterpillars of this insect overwinter in diapausing state 

in thick, elliptical, silken cocoon spun tinder loose bark or crevices of tree. 
With the approach of the spring the caterpillars transform into chrysalid in
side the cocoon. After about two weeks spring brood moths emerge. The 
emerged moths go into sexual union usually at dusk and start laying after 
about three days of emergence. Under favourable climatic conditions the 
moth lays about 80 eggs in 20 days. The young larvae of first brood hatch 
after 7 to 15 (lays depending on the temperature. The newly hatched larvae 
wonder over leaves and clusters of newly set fruits for about 60 to 72 hours. 
The caterpillar passes most of its life inside the infested fruit and usually 
leaves it upon gaining full maturity. Occasionally it may leave one fruit and 
enter the other. 

The feeding period of first brood lasts from 20 to 45 days, averaging a 
month depending on temperature. Mature larvae abandon the attacked " 

V., 
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apple fruit and crawl down to limbs and trunk in order to pupate. Some lar
vae drop to groimd wiih the help of string spun from their salivary glands.
Numerous larvae fall within the premature dropped fruits and leave them for 
seeking a suitable itiding place. 

Caterpillars find a suitable protected place, usually between limb cro
chets, crevices, borer holes, or under loose hirk of the tree. The caterpillar
first finds a place sufficient to accommodate its body and then spins a 
cocoon. The pre-lupation period lasts for about six to ten days and pupal
period for aboIt ten days. Few larvae of this brood enter in a long diapause 
which lasts a year 0m so. 

The pupa upon mtturity wriggles out of the cocoon. The pupal case 
opens from the suture provided in the head region and the adult moths 
struggle out. Moths stretch their wings for a consideraole time before taking 
normal fliglht. These summer brood moths usually start emerging from the 
last week Of June but most of them emerge in the second week of July every 
year. The caterpillars of this brood are responsible for extensive fruit dam
age. Mating flight usually takes place at dusk hours. 

The 0\ i )mitionperiod of second )rood is six to ten days and the length 
Of feeding period is 40 to 60 days. Most caterpillars of this generation enter 
ItM Clia)ause tiCI spilning a tough cocoon. The diapausing period normally 

lasts for 200 to 250 days. Some of the caterpillars enter in an unusual dia
lpaLse lasting one or more years. Although normal diapause is governed by
the phtoperiod conditions, the unusual diapause may take place on any day
length and is responsible for the survival of the species under extreme pres
sure of destruction. 

PARASITES AND PREDATORS 
Janjua and Chaudhry (1964) have reported the following parasites from 

hilly areas of Balochistan. 

i) Pawlitozast. variicornis Nees (Encyrtidae: Hymenoptera) a larval 
parasite. 

ii) Dibrachys clavits Walker (Pteromelidae: Hymenoptera) a larval 
and pupal parasite. 

iii) Trichogramuna minutuin Riley (Chalcidoidea: Hymenoptera) an 
egg parasite. The same authors have reported the following preda
tors on hibernating larvae of codling moth. 
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iv) Reduvispallipes Kiug (Reduviidae: Hlemiptera). 
v) Rhaltidosoma tubeictlatum Dist. (Reduviidae: Ilemiptera). 

vi) Acant/ltvpis qui,iquespino.%a F. (Red uviidae: I-Ie iptei-a) 

But all these predators and parasites leave no significant effect on the 
overall codling moth population because of high fecundity and protective 
adaptations. Indian house sparrow, Pa.crdome.tiic!s indicus is also reported 
preying upon overxvintering caterpillars probably due to food pressure in 
those days. 

CONTROL AND POPULATION MANAGEMENT 
Codling moth is considered a difficult to control pest as it passes most 

of its life inside the apple fruit as a caterpillar. Mature larvae and pupae are 
also less vulnerable due to the selection of l)rt2ctcd hibernating sites. Due 
to its great economic importance this insect has remained the main target of 
insecticides. There exists a complex of arthropods in all the apple orchards. If 
specific insecticides are not used, many non-target species are affected and 
the special balance is disturbed. Destruction of carnivorous species, which 
are al, ays less fecundative, results in the flarcup of phytophagous species. In 
order to reduce the hazards of non-specific chemical applications other non
chemical pest control strategies are also accommodated in the programme 
against codling moth. Therefore, a population approach comprising of 
limited but timely pesticidal applications, orchard cleanliness, and other me
chanical techniques is considered. 

For a successful management programme a complex of climatological 

studies, pest behaviour, and study of other existing arthropods is required. 
Newly hatched larvae before entering the fruit have been found as the most 

vulnerable stage of codling moth. While mature larvae seeking a hiding place 

are considered for mechanical destruction. 
Among climatic factors affecting the development of codling moth, 

temperature and day length hours are the most important. The lower thres
hold of development of'all preimaginal stages is around 10 + I degree cen
trigrade. The optimum required temperature is 200C and upper temperature 
limit is 33CC. A temperature above 140C at dusk time is required for moth 
activity and oviposition. A sum of effective temperature required for the 
completion of one generation is 650 degree-days. The oviposition begins at 

about 100 degree-days and incubation of egg requires about 85 degree-days. 
In calculating effective degree-days, days with the maximum temperature of ,, 
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10C' are not accounted. Average daily temperature minus 10"C is taken as 
the daily sLlll of effective degrees. An effective forecast of larval emergence 
and best time of' pesticidal application may be based on this information. 

Since, the individual variability in behaving against climate is 'eviy high, 
and ni r-cliniate of ind ividLull orchard is highly variable, loreca,,t bsl,,ed 
solely ol the study olt climiatograph of an area is uSlally inefficient. NIIICi)Vel 
tle progra Iinc is \,Cry c(mlpli icat,, iequiring skilled techniciais arid )robably 
the hel l) of a c0m)ute r; it sce.iis little practical for the orchard owiners with 
linited ImeaIlS. 

DLue to hi2h Individual variability, moths aie found constantly flying 
from niid of N'ay to the end of September. But real danger to apple fruits is 
inl the perio( when the peak activity of this moth take,, place. The peak m()th 
el]C rzeince occtiis t;icC aid is termied as 'spring peak' aild "snlimlcr peak'. 
Both peaks llay be determined by bait trapping, light trapping, rearing fhe 

,insects in cage,s and observing them, or l)y recording and assessinrg fron the 
SUM Of degree-days,. 

Lffective daily teniperatures above a base of 10'>C are added, from the 
begininiig of the year. Following formulae are considered. 

If maxilninin is less than 10C, A = 0 
If miniimum is greater than 10, A = max + main - 10 

2 
If mIaximum is above 10 and minimum is less than 10, then the follow

ing is taken 
If max + min is more than 10, A = mrlax + rin - 7.5 

? 12 4
 
If max + rin is less than 10, A= max -2.5
 

2 4
 
Where A = the daily sum of degrees in centigrade scale.
 

In bait trapping method of determining the peak moth activity, food as 
well as sex attractants are used. The bait is placed in the center of a sticky 
card board which is installed in the apple orchard. Synthetic pheromones as 
sex attractant are now available in the market. A trap installed in an apple 
orchard is specific to male codling moths only. The male moths trapped are 
recorded and removed at frequent intervals. The method is so simple that a 
common grower finds the peaks and schedules the sprays against this insect. 
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arnd l.IllCl )i "er
I ,I]illl Irf (l i (I"h ! ,h %J, i'T Ill st hI t ! Ill ClI' l1,t!ch 
and trtll! pelrei tiiiri. Ilhl('Q W !i1l1 1 (,' C1.C ki,[ll:A .co l)iJI IK'Ile 
Iltilt Cli [V. 

()Illy p~helm mllmic'l~~Ill ()I C i 1,1 t- < i;!itd, '. pwld tlca;l aidl~ 'c"'i

the dctclrliiiln [ itm wc~i )1.i iltion,. 131rlithie nI ; (I' ;illIIth I , ulidt c'r cIIi. 

em'ii J ,.! .ll!m llmiCO l ,i I,18 C lt 11 c L' ,C i , 1] II Ii1.11 . 'X'e. 
c(u lt( o)f . 'e-I;LIG a- pliied1 mr tile .l C() idlIn ll(ihl, scriC " t 'ti (e 

',i Mec ()I male '1i.. li!i ai _ da s for Sunll) dalv, p !,tk hl -IhIi .' iomi id i 
iu.r Thillis \ il lllO\ ellltil li miM Ill. rid iIl'llliie. itunT the 

,(l i.[ ,Cli ,I IC Cw<cr)riiarr ,,ill h) ",'p t,) tlw t'll 0 i,cal div jmiosml .I iw Ii! 
Du)ne t(i pewtl gr(vlh rate ild iicreaiq tc l!!j lr!ilUirc",s th (il Lilii of action 
Of thC iiCCticRdc is iiiiltCd, helic, ,ll c t'I in I)IC C()\C! ")aiI." miiaV be ap

rlec!. At least (oe more cover spray :nie 1() I) i davs Itiust le applied after 
iI ' It\l r e()I-ach g lieiration. 

I ,.';ad ai"c rate nd )DT emloyed in the past r.ie repllaced with 
-(,rgatliohLtest< ill codling moth control programmes due to their l~UeS

ti(Mahi rcs itdimes and their adverse effects on other bitic fictors. Azinplhos 
ricthvie and Nyntihetic pyrethroid,, are provin g best to control ilie pest. inv

how Care for the pihytophagi(> 1111Ie Species ,houlld he considered as Solie of 
thesc chemicak i re deadly to iost useful lpredatui Vlites. Use of suihiable 
acaricldes ,vii! be effective in reducingt pthytrophagous mites. 

Biological control agents have not shown promise, because the pest in 
its laral stae is mostly concealed inside the fruit. Any how Bacillus 
thrurinigi*e;si* preparations can be utilized in pest management programIIes, 
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where resurgence of mite species is expected due to application of other 
chemicals. 

PhmII 'OCIccS citriRi so (l1seudococcidae: Hemiptera) 
(Citrus and . ampe mealy hn'Lg) 

he mealy bug i a fairly p)()lyIv)haOO( insect. Among its important hosts 
are citrus, gapevine,,, ana,, lojrals, ard several ornamental shrubs and 
trees. It has a v,ide distri"bution in tr )ical and subtropical areas. In Balochis
tan it has established in Pishiri and Qijetta district. 

NATURF OF DAM..\tI 
I he n ,s-ct I,, I V1- ciM1 sapj feeder. It secrete, tremendous qua ntity of 

hlo ,lex-dew.'1hI la'te-e ui l ine, could ei,,iiv he recoonized ile to visitor ants, 
becs. !*lies, and \a\ - s ,ttlactcd ko huora;v-de\v. Ihe infested trees are weak

,CHIed ,ultI bear ls I, tt, I;C,(;Cd 1tis, direct injnrv, the infested grape 
1)1 achCes bhCCoii ,,tLC,., d1lJtLItrIItIM, a1nd Lel smeared with honey-dew ani 
insect,. Thu" irlested Iron'ides uininarketable :Irrd unfit !Mkrat)e become 
colisunIjttOn. The t dl follows attcu l,Q\CCs,,i.c'.Ctmoi h(to,_'v-dew dic ,)[ 
sooty utolds. l e gzc tu, ht,- Len attacked tree,, loose their seetncss 
arild LIavoLir. 

LIFE AN ) SEASONAL I IIS''OY 
The mealy huo-s a1 plovided with ,ott and segmrented body arid are 

characterized by the mealy wax covering the body,. The insect omerviners as 
gra-id femalc oi the host bark Under loose tlaxe,. The overwintering females 
settle, in group of six or seven, slightly under ground at irrigation level mark, 
of the vineyard The female lays e',gs between tangles of wax threads, like 
cottony masses, underneath her body. Normally she lays fl om one to three 
hundred eggs depending on weather and food quality. The egg laying 
continues over several weeks. Laying female may be found in one place .,!ong 
with her eggs and maturing larvae. The young nymphs crawl upward and can 
be first noticed, late in spring. They first settle on the junction of new and old 
growth. Subsequent generations move further upward and settle in leaf axils, 
on midribs and grape bunches. 

The adult female is light cream-coloured, ovate and covered with white 
wax secretions. The margins of body are surrounded by 17 pairs of waxy pro
cesses of equal length except for caudal pair which is usually longer. The in
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sect passes through three larval instars during which functional legs and an
tennae are maintained. The male emerges from an elongated, dark brown to 
blackish puparia. The iisect is small and very tender provided with one pair 
of wings. There ire piobably four to six overlapping generations per year. 
Ants are found much helping by the cleaning of colonies and carrying and 
fixing females on suitable sites in return of honeydews. 

MANAGEMENT AND CONTROL 
The system of trench cultivation of grapes favours this, otherwise it is a 

least motile insect. The trench provides special ecosystem in which the sur
vival of the pest becomes easy. It holds high humidities favouring the insect 
and efficient proper shelter for the Aurvival of the pest. In this type of cultiva
tion proper pesticidal coverage also provides great hinderance. Almost half 
of the plant remained unsprayed. There is great need to modify the present 
system, and of instead training, prostrate vines should be prepared. The 
grape vines may also be trained on Ik'll ises but this system is expensive. 

Certain toxicants are cit,.,[ti ag'ainst this t)Ct but none is most effi
cient. Methyl parathion ard ,ywlhctic pyrethroids may suppress this insect 
but it escapes total control due to her habits, wax covered body and difficulty 
in proper coverage. As the insect is in habit of passing winter on lower por
tion of plant stei, it may easily be killed by applying polyethylene sheet 
around main trunk during winter months. Under such sheeting the humidity 
rises above 75% and the insect is suffocated in situ. This method is found 
very economical and most effective in vineyards and may possibly be adopted 
in other situations, and against certain other insects of similar habit. 

Khalchini a local variety of grapes grown in Balochistan always escapes 
invasions of grape mealy bug. Flaitha variety suffers to a great extent because 
of its late maturity. 

PREDATORS AND PARASITES 
An,5'rus sp. an endo-parasite of the pest has been found in reducing the 

pest population in great numbers from June to September in Balochistan. 
Similarly, a coccinelid predator has also been found on young nymphs of 
mealy bugs. Manipulation of these natural enemies in a pest management 
programme can be effective in controlling the pest. 
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Scolytus amygdali Guer. (Scolytidae: Coleoptera) 
(Almond bark beetle) 

This shoot hole borei ;1wSect is a Wrious pest of almond, cherry and
 
peaches. Other stone truits are also attacked. It is circurn-Mediterranean in
 
distribution. Thi lhorer is a pest of Cambium layer of bark and almost exclu
sively attacks weak trees. Therefore, the insect is considered a secondary
 
pest. 

NATURE AND EXTENT OF DANIAGE
 
The damage caused by this insect isdue to feeding in bark cambiun by
 

both adult anld larvae. The adults cause two types of injury: the twig injury

and tile limib bark iinjury. In case of twig injury the adult bores holes in the 

new WO()d at the base of buds and fruit spuLrs. A considerable anmou nt of gLIim 
exudes from such Lunctures resulting in drying up of most of new growth. 
I imb bark inl ry is caused by adult fen ales which tunnel the bark to the base 

and sapwood for niaking brood chamber at main gallery. Heavily infested 
trees are weakened and are rendered more susceptible to furthei attacks of 
the same and other wood borers. 

LIFE AND SEASONAL HISTORY 
Shoot hole borer passes winter as a mature larva living at the end of its 

gallery in the bast layer. These overwintering larvae pupate in spring and 
after about t C) weeks the :tduIts emerge, and cut their way out of the bark. 
During premature period these insects eat on the soft bark of new growth. 
Upon attaining sexual maturity the fernale prepares a tunnel in the direction 
of sap flow. At first a perpendicular or slanting entrance, the "Vestibule" is 
bored into the rind or bark until the cambium is reached. Once the vestibule 
is completed the beetle starts to dig out the maternal tunnel or brood cham
her about 5 cm long. The gallery is cleaned and all debris is removed com
pletely. The female waits at the entrance of the vestibule to attract visiting 
males for col)ulation. TI)e males pay visit to many females while searching 
them for scxual union. Similarly, a female may copulate with more than one 
male. After fertilization she lays from 70 to 100 eggs regularly spaced on both 
sides of the brood chamber. When egg laying is completed, she returns to the 
entrance and sits there till her death. Thus she plugs the gallery and provides 
protection to her progeny from intrusion by ants and other predators. 

rN
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Hatching takes place after about three days and grubs excavate their 
galleries individually parallel to each other and perpendicular to the mater
nal tunnel. The larval galleries are small in the beginning l)tit gradually 
become enlarged with inciea.sing larval size and in the end an appropriate 
sized pupal chamber is cut. The grubs become full grown in about four weeks 
and pupal stage la,,ts for about I0 days. This insect passes through 
overlapping four generations in a year. 

CONTROL AN) MIANAG EMENT 
The pest prefers weak and unhealthy trees for attack and vigorous trees 

are avoided. The female possesses great search ability to find out weak trees 
for the ,urvival of her progeny. The exuded sap in volu minous quantity from 
, healthy tree may be fatal to survival of tiny grubs. Therefore, the general 
recommernldations for inaintaining vigorous growth, are pruning,', SOil fertiliza
tion, 'iit-thinning, and proper irrigation which require first attention and 
correction. Orchair I,:i;itation especially cutting and burning of the infested 
wood as soon as , ,)crved is absolutely necessary. Wou rid sealing, re
moval of broken brandces and damaged limbs, and reducing competition by 
removing shrubs and unwanted suckers will add to the tree vigour. 

Severely infested trees may be corrected by rejuvination of excessive 
pruning. Gama BHC formed into paste in linseed oil when applied as paint 
on stems, linbs and big branches will save the tree from further invasion. 
Fewer trees in an orchard can also be treated with BHC and sticking mud 
with I:2 ratio. The material is prepared in the form of paste with water and 
painted over infested limbs. Males visiting females come in contact with pes
ticide residue and are killed. This will result in unfertilized eggs of females. 
Thus further breeding of the pest is checked. 

Emergence of adults normally occurs in May, June, August and Octo
ber. Pesticidal applications with fairly good persistance at peak emergence of 
each generation, can also be effective in controlling the pest. There exists 
great overlapping of shoot hole borer generations. Therefore spray of insecti
cides does not show much promise in all cases. 

Biological control with virulent viruses and pathogens have been used 
in the control of borers in forest plantation with success, but the same is still 
to be tested in hilly tracts of Pakistan in future. 
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Myioparda/ispardalinaBiggot. (Trypetidae: Diptera) 
(Balochistan ielonfly) 

The Bal ochi.,tan nelonfly is the most serious pest of can tahlups and
 
musk melons. It has been reported tronm the Middle East countries, gV')ypt,
 
Pakistan, Lebano n, Syria, Turkey CaLIcasia, Iraq, Iran, Afghanistan and
 
North-west India. It is fairly dIstrI )nted ill Balochitan and some areas of
 
North west I-rointier Pi'ro incc and L'nnjab The pest is obligophagotls and
 
ieibe rs fct carhiracac orthe r than varlous mel onis are raIely attacked. It ill

fests cherric,,, apricots and peachic,. Late varietly pcacles are severely at

tacked. D1.1ning he aCv infCtaUons apples and poMlegral te" h,ave been found 
severely ilnfetCd. 

NATURE ' I)AIAGE 
'Ihe ly lysoeogs by pu ncturing the tender and youNrg developing fruits 

with hel ,iralp ovipositor and places eggs in the flesh of the fruit. Often exu
date COmIes o1.1t 01 the ox'ip(sition hole on which Other scavanger flies feed. 
The newly hatched iiaggots feed On the pulp and tuLnnel tinto the flesh. The 
surface of feediIig tunnlieIs usually acqiine hiownish colhmr. When ever fruit 
contains several larvae, its ,,hape isdegCererated ai1d When seeIs are dam

aged the growth of the fruit is arrested. Finally the larvae leave the fruit after 

gainling full maturity y cutting ho)les into tle iind. These openings provide a 
passage to various ricro-orgariisils to estahli,,h and rot the fruit completely. 
Infested fruits become urmarketable and lti for Consurnption.nt 

LIFE AND SEASONAL HISTORY 
The insect diapauses during winter in a hard skinned puparia formed in 

the soil at a depth of n--r 'than two inches. Adult flies come out of these pu

pae when the soil te, ,,rature rises above 20"C. This corresponds to the 

middle of May. The riale fly is slightly smaller than female. They are yellow 

in colour. The thorax bears six dark patches on dorsal surface. The abdomen 

is brownish and wings are stripped yellow. The adult female after pairing lays 
eggs in the early hours'of morning. She walks over the entire surface of the 

fruit and selects a suitable iaying site. 
'Ile IHic1.hation period is 3 to 5 days and about 100 eggs are laid in an 

extended peliod. The maggot is white translucent, apodous and pointed at 

head. [Iey cut tunnels in the pulp and feed on juicy pulp and seeds. The 

feeding period extends to two weeks. The mature larvae cut their way out 
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and usuallV pul)ate in tle soil. Sum mer pupae are formed not very deep in 
the ',)il.The pupal period asts for about three weeks, after which flies 
emCerec out aind re ieat the cyc le. About three bl oods are developed in the 
entire acti\c ,ct,o and iaggots last brood diapau,;e hy ipation in late 

('ONTROL ANI) MANAt;EM,NT
 
l)iapa),,O1 giuc n"lhe e-,,syd
v lph by lougliig the field a"soon as the 

cro) is over. tliighiig is \'ci\, essential tile pupae are relishedIhc k.a by 
birds,. N ail\ iihO(, 1)tppte how tie fruit or e\en inside it.htl, uThey may 
bc carctillv collcctcd 111d detro\cd. 

AdUltlis Iced oi s,,cet aii llliciintin, YLiisancc,, iefore acquiring 
,,\rial rlatiLritV. It1,the 1),rtictlIlar pciiod wvhcni they can le limlsoned and 
controlled. Variotus s cCt poi.ineld baits lie ,'sed, protein hvdl-olvzlte bait is 
prerfcircd. hi the absence oI teicin hydiol,/ate a p(ollard bait is proposed. 

I-crl-ilri Io in of water for 24 htour,.pound Of whc:lt bran a gallon 
Add )rlic lftltl inctabisullhide to airest further fernentahlC sl) of SoLdlim 
tatiol. ( )btain clear fluid lv s\,kiftriug through double fold muslin cloth. Take 
tM ol,lb ollkId, hs of sliar tfl One) 01i ol any one poisoi troim 
t)iu.ithoat,'e, lh.lithite or Malathion arid add to it 1(00 gallons of water. 
1his it\ C ,hou1id he sprayed on mehln crop arid othC nCalby vegetation 
cs)eciallv hinrd leaf hushes. kVWekly sp)rayirig will be su fficient to attract and 
kill adult flies. 

There arc other economically iniportant fruit flies found in I lilly tract 
of Balochistan. Among these Dact zontu.A and Dac',s c!curhita' are fairly 
coriilloil. IBth ihe ,.FCcics are major pest of fruits and vegetables in plains 
through out thie country. Dacus Zotilais isa serious pest on late variety 
Ieaches in F3alochistar. Dacus cucurlitae attacks apricots, cherries, 
poriegranates and occasionally apples. 

Myus p'crsicae Sulzer (Aphididae: Femiptera) 
(Green peach aphid) 

This insect is widely distributed in the palaearctic region and from 
there ithas already spread in almost all continents. It is considered a cos
riiopolitan insect in distribution. It is a highly polypliagous pest and is consi
dered a potential vector of many virus diseases in cultivated plants. The most 
important virus transmitted by this insect is the leaf roll virus of potato caus
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ing detrimental effect on the seed potato management. Pakistan is compelled
 
to import seed potato every year from abroad due to this insect and disease
 
complex.
 

DIAGNOSTICS 
Al. persicav is characterized by the presence of highly developed double 

antinarv tubercies forming a deep furrow in frontal of head. The pale green 
parthenooenic wingless female, commonly found on leaves, measures 1.7. to 
2.3 mim. The last antennal seginent, the cornicles, and the cauda are darker
 
than b(CV col our. The cornicles are conparati\.ely long. The altenimeare
 
short. The e.aida ba, thiee pairs of .see on its po.terior endI. The winged
 
(alate) p)frtheiinoenic leniale is 2 to 2.3 mm long. Its head, pronotum1 ind
 
thoracic lobes are shin black. its abdomen is olive greeni with a central dark
 
patch on the 3rd to 6thIegmen ts. There ire two dark cross streaks and few
 
scattei ed spo ts mi the dorsal side. There are lko four pairs of lateral black
 
spots on the abdmlen. The cornicles are shorter than wingles, fornis but 
antennac ;iru longei, almost equlI to body length ind dark in colour, 

The ovilarous females produced in the last season are apterotIs, pink 
coloured and mleasu.lre about 1.7 1111. The iale, are alate similar to alate 
females but snaller and darke1r in colour. 

NATURE OF I)ANIAGE 
The nymphs hatch out in spring and settle on tender petioles. Their
 

development is rapid and exuviae are seen scattered on leaves of host plant.
 
It is known as carrier of abotlt 21 different virus diseases to its host plant
 
complex. This importance have been attained due to the following habits of
 
this insect.
 

(a) It is highly polyphagous insect and is recorded from more than 
150 different plants, belonging to at least 8 different plant families. 

(b) It is an active insect. The apterous forms move around on plant 
surface to select a succulent and attractive site, to establish. 

(c) It leaves the host immediately by producing winged females when 
the feeding tissues indicate slight change in their succulence. 

(d) It feeds from the phloem tissues a large quantity of sap and pro
duces copious amounts of honeydew. While sucking sap it injects large 
amount of saliva which can hold virus particles. 

(e) It is highly prolephic and migratory in habit. . 
(f) It retains virulance for a longer period. 
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The direct leaf feeding is not very important as it is a selective feeder. 
Anyhow the trees are known to be devitaHsed in case of severe infestation. 
Poor fruit setting and fruit drop in early stages has resulted due to heavy sap 
sucking. 

LIFE AND SEASONAL IISTORY
 
As the threshold of deveiopnment of this insect is at 
 I l"C, tile winter is 

passed diapausing in egg ,tage where there are freezing temperatures. In 
holocyclic pattern the returning viinged viviparous fCmales stay on peaches
and certain other prtune species to pass few generations for establishing
active colonies of apterous forms. With the fiist cold spell in aUtumil, tile 
population of winged nmales and virginogenous females is triggered. The vir
gi nogenous fIemals give hirth to sexual oviparous females that mate and lay
the fertilized winter egg in tll hud axils of host trees.
 

In regions where winter temperatures do not fall to freezing, insect
 
follows an holocyclic pattern 
 and does not go in winter diapause.
Parthenogenic viviparous reproduction continues indefinitely and frequently.

Alate forms appear and continue flying to newer hosts wherever required.

Species inaiitaii, itself by very few individuals on the great majority of suc
ceptable plants. 

PREI)ATORS AN) PARASITES 
Like many other aphids this insect is attacked by many predatory insect
 

species but none 
 )roduces any significant destruction.
 
Larvae of Syrphid flies and green lace-wings are active aphid predators.


Adults and larvae of various coccinellids especially Coccinella septempunctata

Linn., Cocchiella tav!ecLinounctata Linn., and Chilocoru 
 tipustulatus Linn.;
 
prey on adults and nymphs. There are certain braconid and chalcid wasps

known to parasitise this aphid species and other aphids.
 

Though aphids are heavily attacked by predators and parasities but 
their reproduction rate is so high that it outstrips to all their natural enemies 
collectively. Management of natural enemies must be considered, to keep the 
aphid population below economic threshold. 

CONTROL AND MANAGEMENT 
This aphid is hardly important for any chemical control. Only some 

times peaches and plums require spot application of insecticides. Since the , 
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insect is visited by many predators and parasites, it is proposed that only 
selective clemicals be employed. Pirimicarb is ant aphidicide successful at tile 
rate of half pound per acre to control this and other aphids. Certain systemic 
insecticides give partial selectivity after their absorption in plant tissies. 

Met hvl demelton, Oxyde me tll, l'hospharniid(l, Mevi nphos, and Di meleh)ate 
are o)(l insecticides for sucking pests. In field crops Phorate, DisuIklot0n, 
(.Quinall)IMs and others in the granular form are effective and economical. 
1)ichh)r os and Mcvinplhos being of short residual effect may lbe used in 

eCdible fi iiits & vC1etahles, eve i at harvest. 

POTATO I)EGE NERATION 
It was rccogniZed in the eighteenth century that potatoes sown year 

after year with same seed result in severe yield losses due to a phenVomeinon 
called degeneration. At first this was wrongly considered a, the loss of vigour 
due to repeated vegetative pro)agation. A Dutch scientist, Quanjer, thlough 
careful scientific work in 1)13 concluded that the degeneration is caused hy a 
virus infection called leaf roll. Twenty virus diseases are knownIas occurring 
in potatoes. Of these it is generally accepted that leaf roll is responsible for 
the largest reduction in yield. Leaf roll and many other potato viruses are 
perpetuated through the planting of infected tubers. '[he foliage of lants 
grown from such tubers indicate leaf roll symptoms after a month on lowei 
leaves initially. 

'Ihis disease is. considered aphid transnitted. Yet there exists consi
derable uncertainity as to the exact role of certain insects. No one has been 
able to transmit leaf roll virus by artificial sal) inoculation although it is read
ily transmitted by grafting. It has ben denionstrated that there is an incuba
tion period in the vectors. It takes a fortnight after sa ) sucking from a dis
eased plant when the aphid becomes viruliferous. Now when viruliferous 
aphids feed on a healthy plant they infect through their saliva. This infection 
takes about 12 days to reach to the tuber and another 20 days elapse before 
the symptoms appear in the newer young growth in infected plant. 

The way in which the virus affects the foliage as well as the yield has 
been studied. The main physiological effect of the virus is to prevent normal 
translocation of the carbohydrates manufactured in the potato leaves. In 
normal leaf the starch prepared during day is converted into sugar at night 
and moved to other parts of plants including tubers where it is reconverted to 
starch. In diseased leaves most of the starch remains accumulated in the 
spongy parenchyma cells. This results the underside of leaf to expand and ". 
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curl the leaf slightly upward. The resulting small supply of sugars in infected 
plants limits the number of tubers and hence reduces the crop yield. 

The farming practice of using healthy seed potatoes is still the main 
method of preventing crop losses due to the virus diseases. The disco,ery of 
role which the aphid plays in disseminating the diseases has led to a wider 
choice of sites for groviiig seed potatoes. Seed potatoes aire now grown in 
localities , ith low fluHt a)hLid. B. il Pariy countries, like I lolland, aphids 
are universal, and con,,qLc n tly other m1ethuds have to he used to obtain 
virus free potatoes. '1he Dutch research workers soon came to the conclusion 
that it is poss ile to harvest virus free sced potatoes, if they are harvested 

prior to reachirig tile vi Lus to tubers. To do this considerable scientific exper
tise is iequired with close collaboration of fartners, scientists and legislative 

authlorities. 

At the beginning of the season, the growers are given a forecast of 
prolable date to reinove winter solanaceous and cruciferous crops. The crop 
of l)otalt) is then i1,,)eCted during the growing season for freedom from virus 
diseases. At the 'ame tine entomologists keep a watch on aphid populations 
and whe i it reaches to the edge and in igration has begu n,a warning is issued 
that dCstructiol f potatoes ciop must be comleted Within 10 days ti roe. 
When this period has elapsed the fields are reinspected and if any foliage is 

present, the potatoes aie down graded and no certificate for seed is granted. 
Wide range of chemical defoliants are available such as Calcium cynamide, 
Soditm chlorate, DNOC, Copper sulphate, Pantachlorophenol and Di
aquate. Use of Calcium cynamide on freshly cut tops is fairly common. Di
aquate is getting popular for early and mid varieties of potatoes. 

Pterochlorus(Lachnus)persica Choldak (Aphididae: Hemiptera) 
(Black peach aphid) 

This is of a big size and most conspicuous aphid. It is found in Middle 
East, Turkey, USSR, Iran, Afghanistan, Pakistan, and India. It is probably 
common throughout the hilly tract of central area. The insect is a serious pest 
of peaches, plums, almonds, and apricot trees. Apple trees situated in the 
vicinity of peaches are also attacked. Certain forest trees like willows and soft 
poplars are infested to varying degrees. 

,
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NATURE OF I)AMAGE 
The insect is a heavy sap feeder and therefore prefers to establish on 

big branches and stens of trees. Drastic amounts of sa ) is sucked through 
stylets thrusted into the bark of host plant. From infested branches the 
honey-dews drop like a gentle shower, also Trickling along lower plait parts 
and giving them oily appearance. Due to prolificacy and short life cycle, in
fested trees sLuffer from sap depletion. Only very few fruits niature lnd fruit
ing is decreased due to devitalization of infested trees. SucI trees also be
conic subject to the attack of horers and their life is reduced. 

LI FE AND SEASONAL I-lSTORY 
The winter ispas,ed in hibernation in the form of black shiny and ob

long siaped s,ld in large masses or Clusters Onl lower side of scaffol 
branches, aid on the truiiks of young trees. These eggs hatch out with the 
warming of the ,eason in early spring and on emergence nyni[phs settle near 
their egg shell. They insert their stylets into the bark and suck the cell sap of 
host. These apterouIs viVil)arous females are dark grey in colour with ovate or 
pear shaped hody and thick large cornicles, multiply parthenogenetically. In 
the mnont h of Mly ala.te females are clevcloped which sooi leave the host and 
cautse in fection to new tree and then give rise to viviparous retirodiction. 

The pest is also seen oi scaffol branches of its host during winter 
months at freezing temperatures. The colonies can stay alive, during winter 
on branches opposing to the direction of chilly winds. 

The reproduction rate is consideiably reduced during July, and August, 
hut is regained in September. Several parthenogenic breeds arc produced till
about mid of November when sexual morphs are given birth. The sexual 
al)terous oviparous females ire similar to viviparous females but the alate 
niales are smaller in size. The fernale lays about 10 eggs in a week's time and 
die later on. The aphids in general live into a slightly closed mass, touching 
each other in almost all cases. 

The aphid being conspicuous attracts many predators but its high rate 
of reproduction saves it, from any serious threat to the progeny of the species. 
The biological agents enlisted in case of green peach aphid also attack this 
like many other aphids. 

CONTROL AND MANAGEMENT 
Its control must be considered immediately at the initial stage as the 

drastic sap sucking will cause irrevocable damage. The colonies and egg 
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masses may be destroyed by rubbing and crushing them with rags tied in 
sticks. In case of serious infestation spraying with contact insecticides like 
Pirimicarb, Malathion and Dichlorvos should be considered whenever re
quired. Reapplication may be done if necesary. Persistcnt pesticides like 
Aldrin and DDT should be avoided because of biological reasons. C(onspicu
otis 	egg masses during winter may be crushed, or winter oil (a 2.5 gallons per 
100 	gallons of water per acre applied befoie the appearance of green tip of 
buds. It will obstruct the en bryonic respiration and kill them. 

There exist many economically important species of aphids in the hilly 
tract 	of Balochistan. Some of them are common in plains as well. Theii con
trol 	and management is not different than the aphid species described above. 
A few of them are enlisted below: 

i. 	 The melon or cotton aphid; Aphi.%go, .%Ypii Glover 
2. 	 The black bean aphid, ilphisfiabaeScop. 
3. 	 The alfalfa aphid, 7herioaphistrij'oli Monell. 
4. 	 Tihe corn leaf aphid, Rhopalosiphuw maidis Fitch. 
5. 	 The green apple aphid, Aphis pomi DeGree 
6. 	 The leaf curling plurn aphid, Brachycaudushelichysi Kalt. 
7. 	 The Cabbage aphid, Brcvicoyne hra.sicae (L) and Hyalopterus 

pruni Geogg 
8. 	 The Mealy plum aphid, Hyalopterus anrlndinisFabr. 
9. 	 The rosy apple aphid Sapaphi.s mali Ferr. 

10. 	 The green cereal aphid, Macrosiphtun granariun(Kirby) Sitobion 
avenae F.) 

Parlatoria oleae Calv. (Coccidae: Heiniptera) 
(Olive scale) 

The 	native home of this insect is considered Italy. From there it has 
spread in almost all Europe, Mediteranian countries,North America, Iraq, 
Afghanistan, India, China, and hilly tracts of Pakistan. It is a polyphagous 
Diaspid scale and recorded from more than thirty five different host plants. It 
is a serious pest of plums, pears, appricots, almonds, apple, peaches, and 
roses. 

NATURE OF DAMAGE 
Olive scale becomes an important pest if allowed to get established in 

an orchard. Dessication of small wood is caused due to toxicogenic saliva in
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jected while sap sticking. Sterns, branches, leaves and fruits all are attacked 
Si1hlta ne ,ly. Badly in fested hranch seemiris coivered with whitisli grey coat 
ing. The ,cale nyinpli s settle on midrib of leaves and fruits and develo), cir
culIa r pinkish spots ol their surlace. lhe plants become very weak and dry uil
til lute ly. Ilhe IlLlit remains undecrsized, underlourished and sirivelled. 
Therel'( re the mar ket vaeIC is greatly reduced. 

IFF { AN) SEASONAL ISTORY 
ShC wiitc l Is laed in llympial stage on tile bark of host tree. With 

the begi il i Li (it ,,ll!! aon the sap sucking is started and their size is in
ci, ascd. It is iln the i i \vc elk if April that the insect reaches to a staioe 

Slerc sC\Ces 'Oecoile di tiicti alld separable. Tile adult female is \ ilnC red, 
(ovall ',iape ill ci i\c \. It i)eirsa (kirk olive green to )lack eccntric e\u
\iMln1 \lIta 1)11 i,! i: ll iciand elmoigrate with anteiit r Cion dightle dark 

,< iii c' il i iu Il n,tl ' ihl - cipul.ct it. lih .edntteiiary fclliales hboeiin laying e.t 1
ildli their (mi l ,mcale comer. The laving extends O)CI \',ei al weeks and 

niothici cCale ,ki \" l\ild dics in a1 ,_ck after the Livini! i,, cOMil iCtd. The 
inv'rnllh lhlitch ut '111d creelp froi below tile scale "ovel. Aftcrl a lot raill

,iii- iclniod the CwdCl,\ ,lesettL(o twlgig,, fiunits and leaves. ()nce settled, they 
ol1\ the untli coLin,C ni' ilailliorl losis. The irlsect has three to fic',r over

lapping gerCl.eli )IlS ill Ililly areas of laloclhistanl. 

CONTROL ANI) MANAGEMENT 
Ille irisect call best be c uil trolled with winter oil applied in winter. 

Nl 1taratiiOil and synthetic pyrethioids shouId be used during active 
seals( in. taii ly seasooll al)llrcation, are considered best for control. 

,'lpbitbmcflhhNi*i)ol was illt)oited and tried for the control of Olive 
scale in ('l iftornii arUd it prov\ed successfl . All /lpht is species foulId in 
lBalochistanLregilates the pest to sonie extent. Pioper pest management pro
gralnes cal encoatige tile parasites for better control of the pest. 

Etiosoma ainigerwn -lausm. (Aphididae :Heniptera) 
(Woolly apple aphid) 

The woolly aphid which is also, called the American blight is practically 
distributed wherever apples are grown. Despite its cosmopolitan distribution 
this is occasionally a serious pest. The insect is host specific and is seldom 

http:cipul.ct
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found on other rosacae but could not thrive. This insect can become a serious 
problem if ecosystem is disturbed by using pesticides without preplanning. 

NATURE OF I)AMAGE 
A , a result of sap sucking by this uiphid, the fruit from heavily attacked 

plants are undersi-,,1d, malformed, of poor quality and flavourless. Damage to 
the aerial part, of the attacked tree is more pronounced and young nursery 

trees scumb due to this pest. 

LIFE AND SEASONAL iiISTORY 
This insect soICly multiplies parthenogenetically and winter is passed on 

shallow apple roots or in perennial stickers. These overwintering females be
colle active in IM Ilhe pest nitiltlpliiCs rapidly in sumler onacli. aerial parts 
of plant a' well as oil liallow r()Ots. 'he aphids are reddisli brown ard I)ro 

duce al)tindait wwy secret ions () light flulfy 1ature. Its saliva stiimul iates ad
joining cells to develope gall like tUii e-rs of dificient slies. Pai tial ioRVelmelnt 

take, place ill May to aerial part , of plant and iil JilV wringed fenales start 

apped ring. ihese winged foiis ii igrate to other 1)ants and luir!,ery stocks 

di ring Autg.it alld Seplember. The activity is ieduced land pai tial nig Iation 

to roots and other hiding places starts in October. Front December to Febrtr

ary production acJivitie, ale completely stopped. Wind is an effective disper

sal agent. The pest is considered to be spread unnoticed through propagation 
by man himself. 

CONTROL ANI) MANAGEMENT 
Nursery stocks should be carefully examined and fumigated before 

transplantation. Pruning and other wounds must be sealed on trees. Applica

tion of systemic granules and spraying aer ial parts with contact pesticides like 

Pirimicarb, l)imethoate, and Dichlorvos are effective control measures. 

Tetrayiictusurticae Koch. Tetiravnchidae: Acarina) 
(Spotted spider mite) 

This mite is polyphagous and cosmopolitan in distribution. Besides de

ciduous fruits, of which it is considered a major pest, it also attacks variety of 

crops, vegetables, ornamentals, forest trees and weed plants. It is fairly 

common in Balochistan, NW.F.P., Punjab and Azad Jammu and Kashmir. 

Apples and plums suffer great devastations due to this pest. 
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NATURE OF DAMAGE 
This mite is recognized by its characteristic spinning of fine webs on all 

attacked leaves. These webs later on hold dust and become more conspicu
ous. This result, illoltruction in normal physiological processes of leaves 
like transpiration and photosynthesi,. This together with direct injury to the 
leaf by rcim{sirig, ad suckinp result,, in mottled and sickly appearance of fo
liage. The apple leaves often turf, ru:;t red and dry. 3Wdly infested leaves may 
fall prC11ttu e a nd canopy of the affected trees is sever. .ly thinned. The buds 
are alo attacked and badly affected tailtrees to produce normal flowers in 
neu seaon. Besides tie direct damlage caused by mites, the weakened trees 
attratt hajrk beetles and borers, which reNuIlts in great destruction in ne
glectCd orchIards. 

LIFE AND SEASONAL HIISTORY 
The XkintCr is passed as obligatory diapause on weeds particularly on 

orchard flo0rs. Only the fertilized females are able to survive low tempera
tures of winter at which males and nynphs die. In spring the first few genera
tions are passed on weeds and migration to apple and olher trees occurs iii 
sum n,,r. Tie adull fe male is brown green and winter female is orange to 
brick red in C(loiur. The body is ovoid and non-segmented. There is a single
circular f'uri ow rninirig around the body below the second pair of legs. On its 
back the mite catries six trar.,verse rows of :,etae. It bears dark markings on 
eac side of fhe body. The ,gg is spherical and does not bear a strip. It is 
yellow in colon and assumesldark orange yellow colour after embryonic de
velopment. 

During its development, the mite passes through three active stages
 
termed larva, protonynph and deutonyriph. Each stage is followed by resting
 
or (lliescent stage. This form of development is termed " epimorphosis". The
 
larval stage is character ized by the presence of the first three pairs of legs 
and absencC of colouration. As it comes out of the ymphochrysalis, the 
protonymph becoMes eqCuipped with four pairs of legs which are retained in 
SubSeqCtnit stages. After feeding for a few days the protonymphs go into a 
second resting stage, which ends by moulting. The resulting dcutonymphs 
possess six differentiation characters. The male deutonymphs are shorter arid 
narrower than females. Its posterior of abdomen is conical, while that of fe
male i,,ooid. These characters are also retained subsequently. The deu
tonyrnlphal stage of the nite is shorter, resulting in earlier appearance of the 
same from teleiochrysali, These males wait until females emergence arid 
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then copulate with her immediately. Parthenogenic reproduction exists and 
unfertilized eggs produce males only. This arrhenotoky is important for spe
cial survival. 

The fertilized females spin their webs on the underside of leaves befoie 
oviposition. She lays from 9 to 90 eggs depending on the host and prevailing 
temperatures. This mite pas,,es through about 20 generations per year de
pending on climatic conditions and day lenoth. 

CONTROL AND MANAGEMENT 
The management of this mite requires great consideration of place

ment of right type of chemicals even for the control of insects and pathogens. 
Populations of phytophagous spider nies are universaly regulated to bc of 
very low level by various species of predatory mites and insect predJators of 
different groups. Non-damaging pesticidal application progranme can save 
this valuable biological agent complex and guaraintee the orchard cleanliness 
fromn mite pest. Various groupY (f chemicals employed in mite control are 
listed below: 

(i) Miticides which are usetul against eggs and early mite stages; hence 
recommended for early season applications are: Chlorbenside, 
Chlorfenson, Tetradifon, and Terasul. 

(ii) 	 Miticides which are effective against all stages including the eggs 
and are recommended for active season applications are: Dicofol, 
Chlorbenzilate, Binapycryl 

(iii) 	 Systemic insecticides which have some miticidal activity are: 
Dimethoate, Denieton-s-methyl, Phosphamidon, Thiometori. 

If any 	mite control operation is to be done, the orchard floor must be 
considered most important and all vegetation should be sprayed thoroughly. 
Most of the mites stay on grasses beneath the trees. They become source of 
irfestation later on. 

There are certain insecticides which are used for other pest complex of 
fruit trees. These contact insecticides disrupt mite population by killing 
predaceous as well as phytophagous mites. Therefore, such pesticides must 
be used carefully. 
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Paninychus Ahni Koch. (Tetranychidae: Acarina) 
(Fruit tree red spider mite) 

This web forming ,pider mite is ol 1.lu ropeali origin and has spread to 
many cirCLIiii- MCdite rarl ca ii, Asiatic, Australinn and African countries. This 
is the most seri us mite pest of fiit trees in Lokd climates. Al pomne and 
stlle trulit tree,,, vine, ornmnental and lornst trees of the temperate regions 
arc important htsq of this itce. It i,considered as a best example of man 
made pest c)i n.ctcd to cticiaical contr(l. This mite species hardly occurs in 
pest status oil tlnl :),aved fruit trees. 

NAITHE (MF 1)1M\A(E 
The Europcan red mite unlike other web forming mites prefers young 

ULufol dIng Ieavc, and bhids of tile tree for its deve loplne nt alrd thus causes 
iore dai:agc. The mite pierces the leaf epidermis with its stylets and sucks 

the content,of) ine'sphyll cells. It feeds on both sides of the leaf but prefers 
lower side of the leaf during development of stages. 'he damage appears as 
speckling lh),e,,d hy Srorizing of leaves. Thus photosynthesin i,, renyreatly 
duced. Ihis has more severe effcts oi fruit trees if occurred in catl,,eaon. 
It alffectS fIrlit bud ( irmation and reduces fruit size. LaIte season attack causes 
Ioor colour of the fruit. Moderate foliar damage in late summer may cause 
little harm but attacks tend to debilitate trees. 

LIFE AND SEASONAL, IIS'TORY 
Tllis mite passc. the winter in the egg stage. The,-e eggs are laid any 

where Oil spurs, bud axiIs, at the junction of old and new growth, at the bases 
of forked hraches on tie unrderside of twigs and other place, on the tree. 
These diapati si rg egg, req iire a cold shock, prevailirg to about 100 to 150 
days atttei)crattrrcs between -I"C' to 10"C, in order to break diapause. 
I latching continue> over several weeks. The egg of Paninychlus i1l1i is onion 
slaped and sornelat Iattened at its vegetal pole. It is slightly angular at its 
an ima lpl e and bears a long central hair known as stips. Upon magnification 
very fine row,,oftradial 'ridges may clearly be seen on egg surface. These eggs 
vary inl col(n I between deep red to pale yellow. 

The larva is six legged and almost circular. The colour of larvae 
energing from winter eggs is orange red while those of summer eggs hatched 
are light red or yellowish. Colour changes to VarioLis shades of red, according 
to ingested chlorophyll. The larvae pass into a resting stage, then emerge as 
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an eight legged protonymph. The protonymph after feeding and resting re
emerges W,teu tonVIff)Ih. It is the stage when male and female mites ma he 
ni rl)hologicaIlly differentiated. The spider mi te also cxhihits ;.ll arrieinotok-
OLus )a.1rthC1eenesis. The fe ales develop Irom fertilized diploid egg,,s 
whereas '.dalI'e (tevelop fronm u ifeCiiiCd h:plNIid egg,. N vl ciiroecd male 

,searche for ,i leliale telioIchrvsalid alnd sit, qiie tly 1w it',Side aid ,,()Ilet1Irues 

pills his torcleqw over it to p)v, it. AS sooni as the enleiging felale bCgins to 

free her,,lf, the male help, to teai tihe chrvaIlid Skin. Most often ile mite 
a ,colpuilate, with lie sooli as her poSterior pit is visihle evein 01hough her 

head is still Cnsheatlhed. The complete life cycle takes few day, to ftoIr wceks 
(lCJ)eidin o)n climatic conditions. There are four to) nine gcierations per 
Vea.ir lC)Cndiilg oin climatic coiditions, food type and day lellgth. 

('ONTR)L. ANI) NIANAG !, NIE'NT 
\Vint., or , of red spider mite are virtually water proof and very resis 

tan11t to dessicaItioln and low tMniJ)eitiCu,. Genetic variation, in diapause in
tels itV, result , in \ a 1i,IC hatching period and makes chemical control .Idif
ficrilt task. Hl-11"C-i~he a erage telniplatures increase the likelihood of early 
se'as"on lfoliar darn:i',- IheSe mites aie kept low in po[)ulaLtio by variotis 

piedatois amon, Mhij the phytoseiid iitcs are most iml)ortant. ()ther mites 
maiy 1)i( 'ivie attracj've food to p edtmors, enhliirg theni to survive when spi
cIr mites arc absenit. Stiudies have indicated tHIat various l)esticides cn sti

mu laite.C Mite outilbreakS reganIless of direcf natural encny (testru.clion. Thev 
lav increase the fecuodity dircctv or hy modifying the nutritional quality or 

ph'IVs Ulogy of lo)st plant. They may also affect the behaviour in a way leadiig 
to lapid )l) lkit ion increase. The complCxily of such effects render expeni

ment'aI analvS.iS difficult and for thin reason quOite conflicting restilts have 

bee i reol)(rted to Var iou I)esticides in liierature. 
I-or a goo(0 spray progralle it is desirable to know whether tie pesti

cide is stinukIant or suppressanlt to mite population or at least eicoutral. Their 
harmless-ness to predatory mites, and other insects should also be known. 
Nlost Of the oinchald taphids multlSt he controlled with Pirimicarb which is not 
effective lgainSt woolly apiuds where as Deirezori-s-methyle is effective, 
gainst woolly aphid. Codling moth and other torticids, have been found con

trolled with 1)ifluii rohenIzuron and Aziriphos-methyle. But these chemicals 
should he used after proper nonitoring in individual orchards. Carharyl 

shlould be employed for apple tliinning. For controlling spider mites 'Tetradi

fon, Triadinielon and Cyheatin should be applied, where as Decofal, 
t 
2 
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Amitraz, Primiphos methyl and Binapacryl be avoided. NMildews may Ibe coil
trolled best by using 131upri mate instead of Be.nomlyl, Dinocap, iiinapacryl and 
sult)hUr. This approach will elcotirage bi l()Oical control (ofthis mite which is 
so far coinmid erd ',tliciilIt 10o keep p ptilation of ied siid r iiite well below 
econoiC threhold. 

c'o'Cn ScIi\va'zar (Ceranibycidae 
(Cherry tip borer) 

QIt O"ania is :Coleoptera) 

Thi, ilect is a niati,e pest olf hilly traci of Balochistaii. llevations lpto 
4500 feet above Sea level are c( nsidered as the li me range of this insect. 
Alilnds, lioiegra iates, phliis, ap ricots are nl()t implortant hosts of this 
bectle. Apples and pea, aire dlo attacked. 

NA!IRE OF )AMAGE 
(ruhS O)f this insect altack the siall [branches, spurs and top shoots of

it,,hrIt. grub tihe Core of the infested branch and ttineIs(le wOrk,, in 

LIowiwaid. The kiI)ens holeS the of the gallerylarva Occasional on side to 
tIirow the large mas,c, of frass an11d I'ibCroLs ccrc ta. ()ften go1 cnxidCs frloml 
such holes. 'The attacked portlo ns hecomc holliw and dry. The dried leaves 
relain intact to iiifeIsted shoot,,, even during winter months. The portion 
where larva is at work canl be located by watching fresh frass regularly throlwn 
on t.ide. The attacked branches and limbs often fall with the strong winds. 

LIFE AND SEASONAL HISTORY 
The grub of this insect remains active throughout summer and winter. 

Usual activities are slightly reduced in winter but the growth of the larvae is 
conl)leted in March. The full grown grub is dirty white and creamy in colour 

with brown head and strong mandibles, measuring about 4 cm in length. The 
grub constructs a wide pupal chamber at the end of feeding gallary and re
mains there as prepupa for a week. Pupation takes place in the beginning of 
April. Exarate pupa is pale to creamy in colour. The pupal period lasts for 
more than a month and the adults usually appear in May. An emergence hole 
is cut out with strong mandibles from which the insect comes out and stays on 
branches and twigs facing sun. Copulation follows shortly after emergence. 
The female starts laying eggs two days after mating. 
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The eggs are laid singly as a plastic mass on pencil thick branches. The 
egg is covered with an opaque whitish cement like substance which soon 
hardens. Eggs are elongate, convex, possessing widely flattened base. Laying 
Continues in May. The incubation period is three weeks. The newly hatched 
grub directly bores in the shoot below die egg covering and eats inside the 
shoot. There isone complete generation in a year, 

CONTROL AN) NIANAG EiIIENT 
Adult,, riay bve hand picked and light collected. Branches should be cut 

carefLillv car rVinrig the girnbs in cut portions and d-stroyed. Branches bearing 
leave-, dIiririg wiiter shoirlId al1) be cut alongwith grubs and destroyed. Main
tenance of 'cr tility in orchard distracts the laying adults. 

Adult can he easily seen in May on votLig plailts. They can be 
destroyed by hand picking. Adults are attracted to light. Lilght traps can also 
be used for its control. 

All decidui m ,tree,, shed their leaves in vinter. The branches attacked 
by tip borer cai be seen lrini a distarice because of intact dried leaves. Such 
hranches must be ctHipedI ahlong with grubs arid bu rnt iiiimnediately. 

Chemical (ontrol withli l)esticide,&, is rot effective bcCause the eggs are 
iot perrieable. The larvae that l[atch from the eggs directly penetrate the 
twig,, therefore these ate not exposed to insecticides. 

Clipping of infested twigs is eay and economical if carefully done. 

Aeolesthes sarta Solsky (Quetta borer) 

This species is distributed in mountainous region of Balochistan, and 
N.W.F.P. It is also fotund as a serious borer in the forests of Afghanistan, 
Trrkistan and Tibet. 

NATURE OF I)AMAGE 
Seriously infested trees can be easily seen by stunted growth, dirty 

looking hark with linings of frass fallen on the tree and on the ground. At
tacked branches break at the point of infestation due to wind storms. Some 
of the galleries made by borers can be seen filled with frass and fiberous 
excreta. Codling moth larvae generally prefer to hibernate in the galleries 
and frass of this pest. At attacked parts the bark becomes loose and can be 
pealed off easily. The grubs feed on sap wood and then reach the crown of 

*s 
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the tree. Due to this injury the tree ultimately dies. The galleries and tunnels 
formed by the grown up grub are irregular and numerous. 

ALIEINATE HOST PLANTS 
Although it is a pest of shade trees like poplars, willows, chinars and 

elms, yet it has become serious pest of apples, apricots, almonds, cherries, 
quinces, w,alnuts, peaches and many other fruit trees. 

LIFE AND SEASONAL HISTORY 
The eggs are light grey in colour and are laid in groups of 5-10 eggs on 

broken limlm, cracks and crevices of the tree. Tiney larvae hatch out from the 
eggs in two weeks time. Initially they feed on soft wood till their mouthparts 
develop stronger. Feeding continues through out thc summer. It hibernates 
during winter. During spring it bores another tunnel opposite to the former 
one and j)repIres a purpai chamber. Grubs transform into pupae inside the 
tI[upal cells prepared with bits of sott wood by the end Of summer of second 
year. Pupal period lasts for 4-5 months. In the meanwhile imagine parts of 
the etictle ae acquired. Beetle stays in the pupal chamber till the parts are 
hardened and cold weather of winter ends. Now it eats its way out for emer
genCC as adult in May or June. It lays 50 eggs in batches. The life-cycle is thus 
completed in two years. 

CONTROL 
Attack 	of this borer generally occurs in abandoned and old orchards. 

The insect is always concealed deep in the wood. Therefore, chemical control 
with sprays is not practicable. 

The following mechanical method of control has been found more ef
fective. Galleries must be located 1st in the orchard. Each gallery must be 
cleaned with a long non flexible wire. Most of the time the grub is injured 
and killed while cleaning the tunnel. 

Long persistent insecticides are soaked in a piece of cotton and pushed 
inside 	the gallery. The mouth of the gallery is plugged with mud in order to 
check 	escape of any fumes of pesticide. 
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Chapter 12 

INSECT PESTS OF VEGETABLES 

by 

Mohammad Ali Shah* and Ali Asghar Hashmi** 

Vegetable crops play a significant role as an important supplementary 
source of food and nu trition as well as income. 

Because of their wide adaptahility they can fit into varying cropping 
systems under diverdfied agro-ecological conditions, thus there are several 
constraints to improved production and quality of vegetables. A common one 
is the hiIh inideCICC OfillCI )1cits a81d disease, which lay inflctlosses nUIto 
3O-401/ 

The research w)rlk on insects of vegetahles in Pakistan is primarily 
limited to soie ot the ',gnificant pests and there are not anyv detHiled studies 
on insect pest conl)lex caried (tit successively over a mumber of years. 
Listing of the known insect pests is provided below aid subequently the 
significant ones arc discussed in details. 

Cucrirbits (Pumpkin, Cucumber, Gourds) 
MAJOR PESTS 

Melon aphidA,.l/)l1h , p Gk' Aphididac: I lemiptera 

Red pumpkin hclIc, Auuco(1 hora afncana ('hrysomclidaL ( Galcrucidae):
 
Weise Coleoplera
 

Red pumpkin beetle, Ruphidopalpa Chrysomelidae (= Galcrucidae):
 
( = Aulacoplora)f,)etwcolli (Lucas.) Colcoptera 
Rapluhdalpu ( - lulacophnra) airipen:i 

ladda beetle, Erptilachna dod, castgnma Coccinellidae. Coleoptera 

(Wicd) 

Melon fruit fly, l)acim cucurba'aeCoq. Tcphritidae: Diptera 

$A socate Profesvor, )epartment of i.ntomoloKv, NUTi1, Agricult4ralUnit ersi! Pe hawar , 
I" incipalScwntific Officer, Pa mtan Agnculural Reicaich Council,IWlamabad 
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Melon fruit fly, Dacusciiiaus Loew. 

Cutworm, Agrotis ipsilon (Hfn.) 

MINOR PESTS 
Balochistan fl uit fly, 

AlvopardaliA pardahnaBigot
 

Fruit fly, Dacus zonaftu (Saund.) 


Hladda beetle, Epilachna demurili Muls. 


Blue pumpkin hetlic, Aulacophora atripenis Fabr. 


Pumpkin weevil, AIvllocem blanduv Fst. 


Blach hug,, t pongopt% jauns F. 

Cotton whiteflly, Bernita tabaci ((;enn.) 

Tephrifidae: Diptera 

Noctuidae: Lcpidoptera 

Tcphritidae: Diptcra 

Tephritidae: Diptera 

Coccinellidae: Coleoptera 

Chrysomelidae: Coleontcra 

Curculionidac Coleoptera 

Pcntatomidac: licmiptcra 

Alcyrodidac: 11cmiptera 

Okra or Lady's finger
 

MAJOR PESTS
 
Shoot and fruit borer, 

Eaiasinsulana (Boisd)
 

Shoot and fruit borer, E. vitella (Fb.) 


Shoot and fruit borer, E. fabca Stap. 


Semi looper, Agrotiv ilmlon (lfn.) 


Cotton whitcfly, Benii ia tabact (Geun) 


Cotton aphid, Aphi" gorvypi Glov. 


Cotton leaf hopper, Amrasca devastans (Dist.) 


NIINOP PESTS 
Fruit borer, Hehothisarnigera(Hb.) 

Tobacco catcrpillar, Spodoptera 


(Prodenia)litura (F.)
 

Noctuidac: Lepidoptera 

Noctuidac: Lepidoptcra 

Noctuidac: Lepidoptera 

Noctuidae: Lepidoptera 

Aleyrodidac: 1Hcmiptcra 

Aphididae: Herniptera 

Cicadellidac: Hermipte a 

Noctuidae: Lepidoptera 

Noctuidae: Lepidootera 
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Cotton leaf roller, Sylepta derogataF. Pyralidae: Lcpidoptera 

Red cotton bug, Dysdercus koenigii (F.) Pyrrhocoridae: Hemiptera 

Dusky cotton bug, Oxycarenus loetus Lygacidac: Hcmiptera 

Brinjal or Eggplant 

MAJOR PESTS 
Brinjal lace-wing bug, Ureatnui echnus Dist. 

Brinjal lace-wng bug, Urentint sentis Dist. 

Hadda beetles, Henowphlchna 

(= Eptlachna) viglnho punctata (F.) and 
Epiachnadodeca .tigna (Wied.) 

Epilachnademtni 

Brinjal shoot and fruit borer, Leucinodes orbonalis 

Gucnie 

Brinjal stem borer, Euzophera perticella 


(Rag.)
 

Cutworm, Agrots ipsilon Hfn. 


Cotton leaf hopper, Alurascadevastans (Dist) 


MINOR PESTS 
Gras,hopper, AttractoinorphacrenulataFab. 

Cotton whitefly, Beflisia tabaci (Genn.) 

Mite, Tetranychusurlicae Koch. 

Tingidae: Hemiptera 

Tingidac: Hemiptcra 

Coccincllidae: Colcoptera 

Coccinellidac: Coleoptcra 

Pyralidac: Lepidoptera 

Pyralidae: Lepidoptera 

Nocluidae: Lepidoptera 

Cicadellidae: Herniptera 

Acrididae: Orthoptera 

Aleyrodidae: Hemiptera 

Tetranychidae: Acarina 

Chillies and Green Pepper 

MAJOR PESTS 
Cotton Whitefly, Bernisiatabaci (Genn.) Aleyrodidae: Hemiptera 
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Cutworm,,Agrotis ip~ilon (ifn.) 

MINOR IESTS
 
Cotllon aphid, tt/ gm .vpt (lhw. 


Tobacco caterpillar, SpOdo/tCra ( = Prodenia) 

litura F 

Fruit borer, tcliothl" armigera(Hb.) 

Taro or Calocasia 

MAJOR PESTS 
Cotton whitc ly, Bemiu tabaci ((;cnn.) 

Tobacco catcrpillar, Spodopfera ( Prodenia) 
lttra F. 

Cutworni, Agiotim ipthon (1Ifn.) 

MINOR PESTS 
Potato Iubcr moth, Phthofimaea 
()WcuUt'llu (Zcll.) 

Onions and Garlic 

MAJOR PESTS 
Onion thrips, Th7rips tabaci Lind. 

Cutworm, Spodopt'raexigua Hubn. 

Cutworm, Agrotis ipsilon (Ifn.) 

Cutworm, Spodoptera litura (F.) 

MINOR PESTS 
Onion bulb fly, 1Hq-fc'nia antiqua Meign 

Potato 

MAJOR PESTS 
Green peach aphid, Myzus persicae (SuIz.) 

Noctuidac' Lepidoptera 

Aphididac: I lcmiptcra
 

Noclu;dac: Lcpidoptera
 

Noctuidac: Lepidoptcra 

Aleyrodidae: Hcmiptcra
 

Nocuidac: Lcpidoptcra
 

Nocluidac: Lcpidoptera
 

Gelcchiidac: Lepidoptera
 

Thripidae: Thysanoptera
 

Noctuidae: Lepidoptera
 

Noctuidac: Lcpidoptera
 

Noctuidae: Lcpidoptcra
 

Anthomyiidae: Diptcra
 

Aphididae: Hemiptera
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Potato tuber moth, Phthoinaea 

(= Gnorimoschema) opercu'lla (Zell.)
 

Cotton white fly, Beisia tabaci (Gcnn.) 


Cutworm, Agrots iplon (Hfn.) 


Tobacco caterpillar, Spodoptera litura (F.) 


Lucern catcrpillar Agrotis euigua (Bb.) 


MINOR PESTS 
Mole ciicket, (Ggliotalpaonentalis 

(= africaiiaP de B) 

Termite, Odontotrnnes obesus (Ramb.) 

Green stink bug, Nezara virnidla (L.) 

Painted bug, Bagradahilaris (Burro.) 
= cniciferantm Kirk) 

Henoseptlachna parsa H-bst. 

Gelechiidae: Lepidoptcra 

Aleyrodidae: Hcmiptcra 

Nocluidac: Lepidoptera 

Noctuidac: Lepidoptera 

Noctuidac: Lepidoptcra 

Gryllotalpidae: -ithoptera 

Termitidae: lsoptera 

Pcntatomidae: 1lcmiptcra 

Pentatomidae: Hemiptera 

Coccinellidae: Coleoptera 
Henoseplachna(=Epilachna) vigintioctopunctata Fab. 

Cucumber beetle, Monolepta orientalis Jac. 

Colorado potato beetle, 
Leptinotarsa deceinlineafa Say. 

Peas and Beans 

MAJOR PESTS 
Cow pea aphid, Aphis craccivora Koch. 

Pea leaf minoi Linomy~'za chinensis (Kato) 

Pea Stem fly, Ophomyia (Afelanagroniyza) 
phascoli (Trayon) 

MINOR PESTS 
Green pea aphid, Ayrthosiphon pisum 

Pea leafminer, Phytomyza honicola( = atricomis 

Meigen) 

Galerucidae: Coleoptera
 

Coccinellidae: Coleoptera
 

Aphididae: Hemiptera
 

Agromyzidae: Diptera
 

Agromyzidae: Diptera
 

Aphididae: Hemiptera
 

Agromyzidae: Diptera
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Cutworm, Agrotis sp. Noctuidae: Lepidoptera 

Tomato 

MAJOR PESTS
 
Cotton whitely, Beinisia tabaci (Genn.) Aleyrodidae: Herniptera
 

Fruit borcr, Hchothv, annigera (Fb.) Noctuidae: Lepidoptera
 

Cutworm, Agroti ipsilon ( Ifn.) Noctuidae: Lepidoptera
 

Tomato aphid, Aphis craccivora Koch. Aphididac: Hemiptera
 

MINOR PESTS 
Ak-Grasshopper, Poecilocenispictus (Fab.) Acrididae: Orlhoptera 

Cotton leaf hopper, Amrasca devastans (Dist). Cicadellidae: Hemiptera 

Tomato mealy bug, Fcrri.sia virgata Cki. Pseudococcidac: Hemi ptera 

Hadda beetle, Heno.epilachna sparsa (ibst) Coccinellidae: Coleoptcra 

Thrips, 77rnps tahaci Lind Thripidae: Thysanoptcra 

Turnip, Radish, Mustard and Spinach 

MAJOR PESTS 
Mustard sawfly, Athaiia hgLnsproxima (Klug) Tenthredinidae: Hymenopteia 

Mealy cabbage aphid, Brevicoryne bras.icae (L.) Aphididae: Htemiptera 

MINOR PESTS 
Failse cabbage aphid, Lipaphis ersumi (Kalt.) Aphididae: Herniptera 

Cruciferous Vegetables (Cabbage, Cauliflower, Radish) 

MAJOR PESTS 
Cotton whitefly, Bemisia tabaci (Gcnn.) Aleyrodidae: Hemiptera 

Cabbage butterfly, Pieris brassicae Linn. Pieridae: Lepidoptera 
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Cutworm, Agrotiv tp~ilon (I lfn.) Noctuida-: Liopicra 

Dianiond back moth, Plutella xylostella (L.) Plutellidac: Lcpidoptcra 

( - P. Inat liunus Curt.) Ypononieutidac: Lcpidoptcra 

(Chbgc lorer, hellola undahuv Fab. 

MINOR PESTS 
(;ra ,,hoppcr, Attractotnorphacrenulata F. 

Pyralidac: Lcpidptcra 

Acrididae: Orthopicra 

Termitc, Alcrottennes ohet Holm. 'Terniitidac: Isoptcra 

('abbage scni-loopcr, Dtachrvia (Phu

orichultcu (Fabh.) 

sia) Notuidac: l.cpidoptera 

Cabbage,cnil-looper calcrpillr, Autographa Noctuidac: Lcp" !optcra 
( = Pla a) iigti,sigia (WIk.)
 

('albagc loo)cr, 7nchoplusia nt Noctuidac: Lcpidoptcra
 
Cabb.,gc catcrpillar, Plusiasignala Fab. Noctuidac: Lepidoptcra 

Nlus'lrd aphid, Falsc cabbagc aphid, Aphididac. I lemipcra 
Lipaphis crvwni (Kalt.) 

Mealy cabbge aphid, Brevtcorwe brasicae Linn. Aphididac: Hcemiptera 

Tabacco catci pillar, Spodoptera (Prodenia) Noctuidac" Lepidoptera 
litura F. 

Mustard sawfly, Ahaha htgeny,rownma Kiug. Tcnthredinidac. I lymcnoptcra 

The important pests of vegetables are described below in detail. 

Aphis gossypii G lov. (Aphididae: Hemiptera) 
(Melon aphid, Cotton aphid, tela) 

Synonyms: Aphis cucutneris,A. cucurbiti, A. frangulae, A. solanina, Doralis 
frangulae,Cerosiphagossypii. 

DIAGNOSTICS 
Aphids are small, soft bodied, pear shaped insects usually found in 



large number on the lower side of the leaves or on tender sterns .ucking thc
 
-a1) of the plants. Such aphid Cohnics ()"en include individuals in Ill :,rage,
 
of devel tm e ri. hoth winged arnd ngless fhrnis are met withr i he
=vi same 
C(Olol ':it :il-e1cs.
 

E 'gg: and I8m( Iid,_r tC~nIpei aLte c CuliimaliditiOns.
Ivg's whiic, OIloi onlv 

Nymph: Si fil l1r to adult Ill ,iape but lighter in colouir and .smaller in size 

than aiduhI. 

Adult: (OIOIoI xularable usually light green mottled with dark green. Large 
-ec iniCLi hxmever dark green to black. Adults produced on over crovdcd 
leaks, at Iiigh teinperature may be less than One m111n long, pale yellow to 
alulilst V, ltC. Siphlilcull dark and cauda pale. 

1) i f'li ,hi l' Characters of 1. go<sA x ii aie its short fe!:,oral hairs 

e.cet1)t i'r a ex" al(g the posterior mairin, the 8tl abdominal tergite 'e,)ars 
oily 2 'll the calda WIlk 5-8 hir,. 

LIFEII iSTORY 
I ie cycle (It this aphid like many other aphid species is rather unusual 

aril c tll)lcp\ depClrdillg up(Ii the cliimatic zuie in which the pest ill found. 
In temperate clirt.ates after ilairig, females lay eggs and do so (lllyfhc 

ait le be tinllin o wlin ter. These eggs overx finter Ill Rhamnman arid o)1 plants 
of Bigmiiaceac tanlily. 'IihesC eggs hatch in the spring into feiales that 

ie)rpT)dice l)artlhen(eietic.lly (without mating) and viviparously (give birth 
to liviii, vu "igsinstcad of eggs). Several generation are roiduiced duiring the 
imlti in this way witi only females being produce(] aricd tile YOUrig bhoinrig 

hO rn ali\e. 'lhe frr,,t 1-2 gencrations usually consist of wirigless individunals, 

hut eveitually upon crowding winged individuals also appear. which migrate 
to diffe reit Ih1st )lanls. In the later part of the active season, the aphids 

ignate hack to the wi itei I )st plants where again hoth males and feinales 
are produced. I lere the riiatir trues place, the females lay eggs which 
overA ir te r. In Cas with tropical climate A. goqs.pii do not overwinter, 
rather rc-r (I, continiuous throughiou t the year. I [owever, lie1cltiom pest 

pOlulatio'n is very low during wilter ionths. The aplids reproduce 
tlirthenogenetic'lly and viparously. Winged idividuals also appear and 

keep Ofi i igratinrig letweeni plants of dicolylede nious families and oii lower 

,iris (f il.1iiy nlonricolclydons but seldom Gramiinae. One female may 
duce 20-140 young ones in its life time at a rate of 2-9 young ones per day 
)ending oii the climate. 'The females mature and start reproduction after 

r
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•12( davy (oftheir birth. Thus e\act 1number1 01.1Of C ra[olnM, PCi ycialll Il0t 
be \vrkt~d oil! certainliv. 3otll nvillph, a.tnd adult, C\ictc 1uitficienl alloulslk 
Of honeCv-dc\\ ilid thie ('col nies lf tihe aphid" arc viitCd by ani,. 

IHlOS'' II ANTS
 
ih rn!e 01 host-, plants iI this aphid isve- w ide. I lnvever, miln)
 

dl lidic' 1, d10ne C Cuciit,, ti injal, del)eis, potato, lady's
t) s.Cottoll, Ciltru1i, 


tiin!Ci, CO tC,CtCC ald llnliotlieR- oianiitll plants. The peCd seldonl
 
dttLi\5c,, Tl~il, )I ihlv:tan iiv (7anniae. 

ills I'RIBl TI'ON
 
'I1i hJ l i %IiCeCiv dli1 Iibu1tCd tid fonid in all co Intrics of the world
 

ith t )j!
IC2 I, itt pcal and tempe rate climates. In Pakistan, the pest is 
Iloiinl l11 uWtht it ill(, 'itir\v its various where'. and attacks host plail ever 
tlhe\ "t i' t\ic l 

NAi' RE OF!I)AMAGE 
Svillli' otf attack a.rC rarely coll)iClIL specially wheil tile pest is ill 

low p,lp Lat oin- density. lowever, the presence 4)f the pest on the plant can 
be Casil\ rCC( ,ied Iw the ants which lliove alrul d Oil the plails \'isitiing the 

Cclo is tr the)itl( fceding oil honey-dew. Shiiy and orassy appearance ()I 
il)Ci sultacC t)f certain leaves due to the (lepitiin of ho ey-dew also 
I<t.ic,, the lre',ncce of aphids. Whel plant, are altacked spccially in younger 
Italc they ienlii ,1tiiitCd aiid di,,torted. '[he attacked leaves becoiie pa!e
lecol o ,, li-Fren and drop prelliaturely. A. gf>pii call transimit "ver
 

,
5(1 ilkrcnt kildl( ( viitises lld very often ,,ynlptomsI, ol attack by these 
xii Lsea, stcken to he the result of direct leeding activities of the aphids. 

CONTROL .METITOI)S 

('ulitural, Since this pest feeds by sucking tile cell sap thus very high doses of 
initroOc1n Icrtili/cr shou11ld not be applied otherwise the pest lI)0)1lation would 
iucreasec rapid, dLIe to lash vegetative plant growth 

Biological: A numlber of predatory insects feed oi the aphid in its all 
develoling stagCs ina larger part of the season. Important among these 
l)rcdators, are larvae of green lace wilng (Chrysopidae), larvae of syrphid flies 
(Svrphida,.) and larvae and adult of lady bird beetle (Coccinellidae). 
Effectivenl es , of Coccinellid larvae as biological agent, however, depends 
upon lie characteristics of the leaf surface e.g. hairy (tomato), waxy . 

K 
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(cabbage) with respect to suitability as walking substratum for tile prey 
searching larvae. Among the parasitic insects important ones are 4phidiu., 
sp. (l3racOllidae) and Aphelinus sp. (ChalcidoidaC). Parasitic fungi 
Entonilop)thoma A tialiv and Venicilliumn lecaniialso attack this species. 

Chemical: An 2ul ',i() n prepared fhori I oz. of 40,/ of l)inmethoate )ci 4 
gallons of waici r I oz. of 2 , lildrini in 2 gallons of x,atel gives oood 
control of1 the )C't on brinjal. Similarly, ().25-0.)5( spt)ay Of lBasudin gives 
good Con)ltrol of the fe)C"t oil valiouis ,Cgctable crops or spray of 20 gui of 
Flr Iid l 1l (1: 5 nmheii\ied with 10) litres ) water alo gives good control of 
tie pe,,t. M al athi n (57(7, 1(') or NMetlyl-parathion (57% EC') w 0.45 litre 

per acre is als() rccoimended. 

Auldacoplora afticana Welsh. (Chrysornelidae: Coleoptera) 
(Red pumpkin beetle) 

Synonyms: A lacophoraforeicolli , Iaphiopalpafo'eico/lis 

I)lAGNOSTICS 

Egg: Single egg oval, freshly laid eggs yellow, later on orange coloured. Tile 
cggs are laid singly or in batches of 8-9 in moist soil near the base of plants. 

Larva: Larva creamy yellow or white, with a slightly dark oval shield at the 
hack, measures 12 mm in length when fully-grown, head and prothorax 
brownish. Last abdominal segment dark coloured and provided with a "Pro 
leg". 

Pupa: Pupa creamy white and pupation takes place in an oval thick walled 
earthen ctlamber in the soil ip to a depth of 20-25 cm. 

Adult: The adult beetles are ijsually seen visiting flowers of the host plant or 
flying frin)ni ie pliant to another. Adult mediumi sized, elongate, oblong, 5-8 
mm long. Its dorsal surface brilliant orange red and ventral surface entirely 
black with soft, short and whitish hairs. Compound eyes conspicuous on the 
head. 
LIFE HISTORY 

The beetles are found concealed in groups, under dry weeds, bushes 
and plant remains in crevices of soil. They become active in March-May as 
soon as the season warms up. After mating the females lay eggs on moist soil 
under the cover of fallen leaves or plant debris near the base of the host 
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plants. The eggs are laid singly or in small clusters of 8-9 eggs each. lach 
female may lay up to 300 eggs. The larvae which hatch after 6-15 days remaiii 
below the surface of soil, feed by b)oring into the roots, stems of creepers and 
fruits of tlhC ho, plant lying in contact with the soil ,iir face. Larval stage is 
completed in 13-25 days. Before pupating, the larva constructs an oval 
chamber in lIe soil up to a nra;:imuin depth of 20-25 cm where it turns into 
tMipa. IIe ltipl stage lasts for 7-17 days. Upon emergence the adults mate 
and agalil start laving eggs to start new generation. In this way several 
gelcralionls are coinlpleted on various cucurbit species grown during summer. 
Before the onset -'1 winter (November) the adults stop laying eggs and start 
hrheriatiirg sinlylv or ingroups among the dried up cucurbit creepers, weeds, 
grasCses, hushes, and even in cracks in the soil. The beetles remain inactive 
hihernating from November up 'oMarch-May next year. 

IlOST PLANTS 
'I lie pest attack., almost all the plants of cucurbitae family (both wild 

and cIltivated). ('nLItivated cucu rhit host planfs grown in Pakistan, include 
gourd (kaddu) l.Agrnwtiu 'tduA, bitter gourd (karela) Moinordicacharantia, 
(tinda) ('itiul/u v'mdcwi%var. jistomus, (gi;iatori) Luffa aeg'ptiaca,cucumber 
(kheera) Cc(tmtis Wtil'uS, pumpkin (petha) Crcuihita spp. Musk melon 
(kharhoozaih) C( umi, melo, water relon (tarbooz) Cirtllus viilgris and 
sCuLalsh1 or \'cialhle mat row ('ucurhitapepo. 

1)1STR I IIUTI O N 
This species is widely distributed in the countries around the 

mediterranean sea and throughout Africa, Asia, Australia and Southern 
Europe. In Pakistan, the pest is distributed in all areas where the host plants 
are grown. It is, however, serious in areas with longer cucurbits growing 
seas,()l.
 

NATURE OF I)AMAGE 
This isoii - of the serious pests of cucurbits in this country. Both adults 

and grubs catu.e damage to cucurbitaceous vegetables, particularly when the 
creepers are very young. The grubs bore into the roots and stems of the 
plants causing their death. Roots and stems of attacked plants contain 
burrows with larvae present inside. Tlhe grubs also bore into the fruits 
touching the soil surface. Severely attacked fruits contain holes and can be 
recognized by the presence of openings on their outer surface. Adults. on the 
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other hand, eat holes in the leaves, feed and destroy the developing ovaries 
in the flowers, causing appreciable damage. Withered flowers as a result of 
the damage to the ovaries is an important symptom of adult attack. Crop is 
seriously damaged, particularly in tile seedling stage due to the grubs' feeding 
oil roots. 

CONTROL METHODS 

Sanitary Measures: The beetles are found concealed under dry weeds, 
bushCs and plant remnants during winter. These should be burnt. Adults lay 
eggs on the soil under the cover of plant debris. Removal of all such plant 
debris during the growing season of crop is important to discourage egg 
laying. Regular hoeing, removal and destruction of all dead and dried ip 
plants are recommended to destroy pupae and larvae present therein. Clean-
Lip of the field is also important after the harvest of the crop. 

Cultural: Early ,,owing of the crops and early maturing varieties are 
recommended so tlhat by the time adults appear in the spring, the roots and 
stems of the plants are well developed and can better withstand the attack. 
Deep ploughing of the teld in winter is important to expose the hibernating 
adults which would be either killed by the cold temperatures or eaten ui) by 
the predatory birds.. 

Mechanical: Adult bettles present on the 'eaves or in the flowers can be 
collected easily with hand or hand nets in the morning hours and destroyed. 

Chemical: Adults can be effectively controlled from attacking leaves of young 
plants by dusting the plant with ashes, particularly cow dung ash. Addition of 
a little kerosene oil to the ash greatly improves its repellent quality. Similarly, 
Sevin and other dusts as stomach and contact insecticides are also effective 
against the adults. Dusting shouio preferably be done in the morning hours 
and all the plant parts should be thoroughly covered. Sprayin the crop with 
Methyl Parathion/Dimethoate 0.01% or Malathion 0.05% is cifective against 
the pest. The Punjab government has recommended the same insecticides for 
this pest as for brinjal lace-wing bug, brinjal fruit and stem borers. 

Aulacophorafoveicollis Lucas (Chrysomelidae: Coleoptera) 

(Red pumpkin beetle) 

It is the most destructive pest of all cucurbitaceous vegetable crops, and 
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occurs throughout the country. The red-coloured beetle lays eggs singly or in 
batches in the moist soil around the base of the food plants. As many as 300 
eggs are laid by a female. Egg period lasts for 6 to 15 days, larval period for 
13 to 25 days and pupal period for 7 to 17 days under different climatic 
conditions. The grub bores into the roots and stems and later into the leaves 
and fruits lying on the ground. It undergoes four ins ars entering soil each 
time to moult. The mature larva enters soil and pupate. within a water-proof 
cocoon 1.3-25.4 cm deep. Five generations are complettd yearly. The adults 
hibernate in November and reappear by the end of April and the broods 
overlap thereafter. The adults live for more than one month. They hibernate 
under old cucurbitace(Jus creepers, grasses, weeds and in soil. Mortality 
among the hibernating adults is high. 

It is a major pest of lcerne, the adult biting holes in the leaves. The 
grub bores into the roots and stem of berseem. It also attacks shoots and 
leaves of brinjal an' sometimes leaves of fruit treeS such as mangoes. 

The damage is caused mainly by the adult beetles which feed 
extensively on the leaves, flowers and fruits making holes and causing death 
or retardation of growth. The seedlings when infested, are totally destroyed. 
The damage done by the grub to the seedlings also is serious. The 
hibernating beetles are the most destructive and so prompt control measures 
have to be taken against them. Field sanitation, clean cultivation, collection 
and destruction of the beetles and the use of contact insecticides are the 
control measures. 

The allied species found together with A.foveicollis are A. lewesi Baly 
which is blue in colour and A. stevensi B. which is grey; both of these are less 
abundant than A. foveicollis. The biology of all the three species is similar 
(Hussain, 1924; Hussain and Shah, ic.26; Anonymous, 1930; lall, 1964). 

Dacus cucurbitaeCoq. (Tephritidae/Trypetidae: Diptera) 

(Melon fruit fly) 

Synonyms: Batroceracucurbitae,Chaetodacuscucurbitae,Strumeta cucurbitae 

DIAGNOSTICS 
Egg: Whitish-yellow, spindle-shaped, approximately 1.2 mm long and 0.3 mm 
wide. Laid under the skin of the fruit, in a cavity made by a female. 
Larva: Maggot dirty white, without legs, pointed anteriorly "appears as head
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less" and broader posteriorly (apodous). Young larvae are white and 2.4 rnm 

long; full-grown larvae are yellowish and about 10 mm long. 

Pupa: Pupa coarctate, enclo cd in the last larval skin (puparium). Puparium 

barrel shaped, initially light yellow but later on becomes dark brown. 

Pupation is underground. The pest passes winter (December-February) as
 

pupa. The adults appear in March.
 

Adult: The adult fly is about tie size or a little bigger than common housefly.
 

In al infested field the 'lies are usually seen hovering on tile fruits and other
 

parts of the host plants with their both wings stretched. The flies are reddish 

with yellowish (= lemon yellow) patchs on thorax and black bands on 

abdomen. Wings with radionmedial veins having black bands, lower front 

orbital bristles present, vibrissae and ocelli absent, spines present on middle 

tarsi. Ovipositor three segmented. 

LIFE HISTORY 
The adult, become active in spring or early summer and start 

ovipositing after mating. [or oviposition the female punctures the soft skin of 

the young fruit with the help of its long, needle like, horny ovipositor and 

deposites eggs just under the skin of the fruit. Since these oviposition 

punctures are very small, the,e are usually invisible to the nacked eyes. 

Durinig each oviposition act, 5-10 or more eggs are laid. Flies preferably lay 

eggs in young fruit., with soft and tender skin than in older fruits with harder 

epidermis. Total number of eggs laid by one female ranges from 60-120 in its 

life time. The eggs hatch in 2-9 days and the young maggots start tunnelling 

deep into the fruit where they continue to feed on the pulp 13 days during 

summer and 3 weeks during winter till they become full-growin. The larvae 

are full-grown in about 15 days after which they leave the fruit by making an 

exit hole and drop on the ground. Although the exit holes are bigger in size 

than the oviposition punctures, yet these wounds become healed in a growing 

fruit leaing characteristic scars. Such scars are usual symptoms on an 

attacked fruit. The mature larvae after falling on the ground move away in 

jumps of 12-20 cm. The movement is made possible by folding and unfolding 

the two ends of its elongated body. Upon reaching a suitable place the 

maggot burrows 2-5 cm deep in the soil and pupates. The pupal stage lasts 

for 6-10 days. Adult life lasts for 14-54 days. The total duration of one 

generation varies between 23-34 days depending upon the prevailing weather 

conditions. There are 4-10 overlapping generations each year according to 

the geographical location of the aiea. Th pest is serious and the period of its 

,-,r
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maximum activity is during July August. plains with mildand In winter 
temperatures the pest overwinters in the adults stage during November-
December under the leaves of guava, loquat or other plants. In mountainous 
areas the fly, however, overwinters as pupa in the soil from November till 
May. 

HOST PLANTS 
Gourd (Lagenaria vulgaris), bitter gourd, tinda, ghia tori, cucumber,

pumpkin, musk melon, water melon and squash. Besides cucurbitaceous 
vegetables, it has been reported to attack tomato, guava, papaya, citrus, 
mango, date palm, peach, green pepper, etc. 

)ISTRIBUTION 
The origin of this pest has been reported as northern India. Now the 

pest is widely distributed in tropical and temperate regions of the world and 
reported from India, Pakistan, Burma, Philippines, Sri Lanka, Taiwan, 
Okinawa, Kenya, Mauritius, Guam, Jakdan, Hawai, Australia, Java, U.S.A. 
(California) and Malaysia. In Pakistan the pest is widely distributed in 
coastal areas, plains, sub-mountainous and mountaneous areas, where ever 
the host plants are grown. 

NATURE OF DAMAGE 
Little damage is done due to oviposition behaviour of the fly which 

punctures the fruit and lays eggs under the epidermal layers, in a cavity made 
by the sharp ovipositor. After laying eggs, the female releases a gummy
secretion which cements the tissue surrounding the puncture and makes the 
entrance water-proof. The secretion solidifies to form a shiny brown resinous 
material. Mostly such oviposition punctures can heal up quickly and leave no 
visible symptoms of attack. Most of the damage results from the feeding of 
pulp by the larvae. Infestation of the fruit by maggots is usually followed by
its decomposition due to invasion of secondary organisms. The larval feeding 
on the pulp and subsequent decomposition render the fruits unfit for human 
consumption. Such heavily attacked fruits usually loose their grip from the 
plant and drop down by themselves. These dropped fruits are the most 
important symptoms of attack. Some of the fruits, however, remain on the 
plant but show small scars on their skin. Such scars are actually healed up
exit holes made by the larvae. Mostly such scars are recognisable only by a 
thorough and close examination of the skin. Another symptom of attack is 
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the smaller size and yellow colour of infested fruits.
 

CONTROL METIODS
 

Sanitary: Regular collection and destruction of the infested fruits fallen on
 

the ground hell) to avoid spreading of the pest by killing the inside larvae.
 

Burying the infested fruits under the s9il to a depth of 2-3 feet or burning
 

them are methods suggested for the destruction of the fruits.
 

Cultural: Cultural control is mainly done for the destruction of pupae in the
 

soil. Tlhu, surface ploughing after the crop harvest is recommended in order
 

to expose pupae to the attack of natural enemies or the extremes of
 

temperatures. Another method to destroy pupae in the soil is to irrigate the
 

infested field heavily. Sowing of early or late cucurbit varieties also help in
 

escaping the dllage.
 

Resistant Varieties: Crops resistance is one of the most important,
 

economical and easy method of insect control. Different varieties of
 

cucurbits are reported to be resistant to the attack of insect pests e.g in India
 

"Improved long green" variety of cucurlber, "Soft green" variety of bitter
 
gourd, "Sultan's long green" of bottle-gourd and "Smaller sugar" of pumpkin
 
are resistant to the attack of fly.
 

Biological: In India Opius fletcheri Silv. (Hymenoptera: Braconidae) is the
 

most effective pupal parasitoid for controlling the fruit fly. In Pakistan,
 
however, its parasitism is very low.
 

Sterile Male Technique: Utilization of sterile male technique either by
 
irradiation or by chemosterilant is useful against this species.
 

Chemical: Chemical control which is mainly directed against the adult stage
 
of the pest can be applied in two ways.
 
(1) Insecticide sprays e.g. Endrin (0.3%) or Parathion (0.25%) are 
effective. 
(2) Bait spray e g. wettable Malathion 50% 2 lbs+1 lb of protein 

hydrolysate dissolved in 100 gallons of water used as spray at weekly intervals 

gives excellent control. Similarly, combination of Parathion with Methyl

eugenol also gives good results. Time of spray is very important for the 

effective control. Best time of first spray is just after the fruits are set. Early 
spray at the flowering would kill the pollinators while too late would be 

ineffective as the flies would have already laid their eggs. 
The Punjab government has recommended any one of the following 

insecticides, as spray during May to September. 
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Insecticide Formulation Dose/acre 

Dipterex 80% Powder 0.90 kilogram 

Nogos 100 EC 0.45 litre 

Malathion 57 EC 0.45 litre 

Labaycid 50 EC 0.22 litre 

Agrotis spp. (Noctuidae: Lepidoptera) 
(Cutworms) 

It is a polyphagous pest and has a wide range of host plants. Ii is found 
all over the world. It causes considerable damage to potatoes. Besides potato 
it caused damage to gram, tobacco, peas, wheat, lentil, mustard, linseed and 
cucurbits, vegetable seedlings and several weeds. 

DIAGNOSTICS 

Egg: Eggs are creamy-white, dome-shaped.
 

Larva: A caterpillar on emergence measures 1.5 mm with a shiny black head
 
and a black shield on the prothorax and is slightly yellowish. The full-grown
 
larva is about 42-45 rnm long and is dark or dark brown with a plump and
 
greasy body.
 
Pupa: Makes earthen chamber in the soil and pupates underground.
 
Adult: The moth, measures about 25 mm from the head to the tip of
 
abdomen and looks dark or blackish with some greyish patches on the back
 
and dark streaks on the fore wings.
 

LIFE HISTORY
 
The pest is active from October to April and probably migrates to the 

mountains for further breeding during summer. The moths appear in the 
plains, in October and come out at dusk, flying about until darkness sets in. 
They oviposit at night and lay eggs in clusters of about 30 each on the under 
surface of the leaves of plants or in the soil. The duration of different life 
stages is as under: 
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Egg stage = 2 days in surnmer 
8-13 days in winter
 

Larval stage = 30-34 days in February-April
 
Pupal stage = 10 days in summer
 

30 days in winter 
The moths usually emerge at night. The life cycle is completed in 48-77 

days and generally three generations are completed in ayear. 

NATURE OF DAMAGE 
Only the caterpillars do the damage. The young larvae feed on the 

epidermis of the leaves. As they grow, their habit changes. During the day 
time they live in cracks and holes in the ground and come out at night and 
fell the plants by cutting their stems, either below the surface or above the 
ground. The cut branches are sometimes seen to have been dragged into the 
holes where the leaves are eaten at leisure. Larvae may also bore into 
cabbage. The larvae/caterpillars curl up into a tight "C" shape when 
disturbed. 

CONTROL METHODS 
Cultural/Mechanical/Physical : 1. Instal light traps for collection and then 

destruction of moths 
2. The weeds should be removed from the field 
3. Frequent hoeing should be done 
4. Irrigate the field
 
Chemical : Same as for grasshoppers.
 

MyopardalispardalinaBigot (Tephritidae: Diptera) 
(Melon fruit fly) 

This is an important pest of muskmelon, watermelon and cucumbers. 
Eggs are laid in tender fruits only. Up to 130 eggs are laid in a fruit. They 
hatch in about four days. The maggots feed on the seeds and on the pulp 
surrounding them. They may get drowned if they go deep into the juicy pulp. 
Larval period lasts a fortnight. Pupation occurs in soil or under the fruit for 
about 13 days in summer and for over six months in winter. The pupa can . 
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survive immersion in water for two to three weeks. Adult life lasts for three 
to four weeks when fed on fruit juice. Overwintering takes place in the pupal
stage from September to April. The adults emerging in April subsist on the
honey-dew of aphids. The most active period of the pest is in July when the
life-cycle is completed in the shortest period of one month. Two threeor 
generations are passed before overwintering starts. Damage is caused by the
adult fly puncturing the fruits and by the maggot tunnelling within fruit pulp.
Egg laying takes place in tender fruits and een in just fertilized ovaries; they
may rot due to the oviposition punctures alone. Though the maggots may not 
cause much injury to the pulp of the melons, fermentation and rotting of the
fruits take place consequent to their boring out of the fruits for pupation. Up
to 20 percent loss to the fruit yield may occur in the peak infestation period
in Jully. Covering the fruits with earth and using late ripening varieties will 
help in reducing the degree of infestation. Other control measures are similar 
to those described for other fruit flies. 

Bemisia tabaci (Genn). (Aleyrodidae: Hemiptera) 
(Whitefly, cotton whitefly) 

Synonyms: Bemisiagossypiperd, B. longispieq, B. goldingi,B. nigeriensis 

DIAGNOSTICS 
The most characteristic organ in whiteflies is the vasiform orifice,

conspicuous opening, which is present on the 
a 

dorsal side of the last 
abdominal segment. This opening is provided with an operculum (flap or
lidlike structure). Within the orifice and beneath the operculum is a tongue 
or strap-shaped organ known as ligula. Vasiform orifice is present both in
larval and adult stages. The anus opens within the orifice at the base of the
ligula. Honey-dew excreted through the anus accumulates on the ligula, and 
this fact gives rise to the view that ligula secretes the honey-dew. 
Egg: Surface smooth, sub-elliptical, stalk very short, light yellow when laid yet
before hatching turns dark brown. The egg is inserted singly into the plant
tissue by the female while ovipositing. 
Nymph: Nymph louse-like greenish yellow to light yellow, oval in outline,
(elliptical) with notches at either end; abdomen with a pair of deep yellow
patches. They are sluggish creatures, clustered together on the under surface 
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of the leaves.
 
Pupa: Deep yellow, convex, sub-elliptical with notches at either end,
 

abdomen with a pair of deep yellow patches.
 

Adult: Small in size, measures 1.3 - 1.7 mm in length, males smaller in size
 

than females. Body whitish to yellowish, dusted with a white waxy powder (=
 
white waxy bloom). Two pairs of pure white wings, hind wings prominently
 

long. Vasiforrn orifice elliptical, .perculum sub-triangular, ligula exposed and
 

reaches anterior end of claspers. Third antennal joint considerably larger
 

than other segments of antennae.
 

LIFE HISTORY 
The pest is active throughout the year and all stages of its development 

are found on different host plants. In the cold season the adults are 

prominent. From January to April the attack is severe on crucifer and 

cLicurbit vegetables, and from April to August on cotton. Again in 

September-October attack decreases on cotton and increases on cruciferous 

vegetables. The adult spreads wings immediately after emergence, soon 

afterwards, the adult males and females start to powder themselves with 

white wax secretion by the ventral wax glands on first and second abdominal 

segments of the male and on the third and fourth abdominal segments of the 

female. Twelve hours to two days after emergence the adults mate, they 

copulate several times during their 1e. One female may lay 110-160 eggs, in 

its life time at the rate of 1-2 eggs p -i day. On starvation, females stop hvying 

eggs. Eggs are laid only on living plants in clusters usually on the under side 

of the leaves. Young leaves are preferred over older leaves fo," oviposition 

thus the attack is severe on tender growing shoots. The position of the ftknale 

while laying is very characteristic. She stations herself with stylets inserted 

into the plant tissue. The abdomen is moved slightly up and down and finally 

the sharp tip of the ovipositor pierces the epidermis. The egg is guided 

gently, with its stalk coming out first, into the very fine slit made by female on 

the leaf surface. The ovipositor is raised leaving the egg standing 
are laidperpendicular to the leaf surface. From same position, several eggs 

by the female in an arc, if she is not disturbed. The extent of the arc is 

of leaf surface i.e. whether smooth or hairy. Thedetermined by the nature 
eggs hatch in 3-5 days in summer and 6-33 days in winter. The development 

of the egg stops if temperature falls below 16'C. 

Shortly after hatching, the nymph (free juvenile stage) crawls about on, 

the leaf surface for some time before settling and fixes permanently itse!f on 
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the lower surface by inserting its stylets for sticking food. It starts sucking and 
excretes tiny wax filaments from the edge,, of its body. Nymphal period is 8
14 days in summer and 17-74 days in winter. lPupal stage is 2-8 days. The 
longevity of the adults varies widely and depends on environmental and other 
factors. The males are always short lived. They live for an average of 9-18 
days and females for 37-75 days. There are 12 generations in a year 
depending upon the location. The duration of life stages in different months 
is as under: 
Egg stage: April - September = 3-5 days 

October-November = 5-17 days 
December-January = 33 days 

Nymphal stage: April-September = 9-14 days 
October-March = 17-81 days 

Pupal stage: = 2-8 days 

ECOLOGY 
Attempts have been made to correlate whitefly infestation with weather 

conditions. There is sharp increase in the whitefly population when relative 
humidity varies from 80-90c/_ and the temperature from 30-38"C among the 
plants in the field. These conditions favour the dcvelopnient of nymplial 
stages by shortening each stage. Low temperature and low humidity in winter 
causes decrease in the population. A relative humidity less than 10-16% and 
temperature of below 9"C deceases population sharply and is lethal for free 
juvenile stages. 

HOST PLANTS 
The host plant range of this insect is very large. It attacks a number of 

plants belonging to different families. Important host plants, which are 
severely damaged are cotton, lady's finger, tomato, chillies, peats, beans, 
gram, tobacco, groundnut, lucerne, potato, cucurbit vegetables, and many 
other plant species. 

DISTRIBUTION 
It is widely distributed in India and Pakistan. It has also been recorded 

from north and south Africa, i.e. Sudan, Somalia, Egypt, Libya, Morocco, 
southern Italy, U.S.A. central America, Israel, Malaysia, Japan, Taiwan and a 
number of other countries. 

p?(2 
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NATURE OF DAMAGE 
Owing to the multifold damage caused by tile pest, different symp:omes 

of attack appear. The nymphs and adults remove plant nutrients through 
sucking cell sap and result in loss in vitality of plant. Numerous chlorotic 
spots appear on i 1n infested leaf, later on tt-ese spots enlarge aid cause 
irregular yellowing of the leaf which extends from the veins to the outer 
,'lzes of the lca. [he attacked leaf becomes dry Vind eventually shed. All 
free juvenile ,tagcs excrete honey-dew, on which sooty mould grows and 
interfere,, in p)h tovn thesis of the plant. From a distance, an iinfested plant 
'irface gi",,ssickly black appearance. 'his insect is also an important vector 
of vi ru,,,s inCluding leaf curl diseases of tobacco, vein clearing disease of
 
lay"'> fiicr and the leaf curl of sesame. 

CONTROL ME-TIOIIS 

(Culturial: The Weed, shoulId be removed.
 

Bijological: I C\\ I lyilcn)pterou parasites of the family Aphelinidae e.g.
 
1l,catsa uhtw an1d I I iiocenlis tundlt attack whiteflies in various parts of
 
the wkorld. Similarly, phytoosiid mites, AmhlsilCs uh'iodis and 7"phlodrolniws
 
sildu1 also pey on eggs and young larvae of the whiteflies. Also,
 
citomoxithogenic fLingi, .A1heroiiia ah''odi.s and 'erticillilm Iccanii are 
known to Iiifect the larvae of this pest. 

(hem ical: Many inecticides have been tested against this insect indifferent 
countries'. Effective chemicals are e.g. Basudlin 0.1-0.5%, Sevin 0.45-0.90 kg 

a.i./acie, Di mecron 100, (u30 c/I100 litre water. 

The Pl1unjab government has recommended tie same insecticides for 
this pest as for jassid during its activity period (April to October). 

Amrasca devastans Distant (Cicadellidae: Hemiptera) 
(Jassid) 

DIAGNOSTICS 

Egg: Elongate yellowish-white when freshly laid, become greyish-yellow 
before hatching. The eggs are embedded/deposited in the veins on the 
underside of the leaves. 

Nymph: The nymphs are wedge-shaped, are active, resemble adults, but have 
no wings. They pass througil six nymphal stages. 

http:0.45-0.90
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Adult: The adults are greenish yellow during summer, acquiring a reddish 
tinge in the winter. The winged adults jump or fly away at the slightest 
disturbance. They are also attracted to light at night. They measure about 
3mm in length. 

HOST PIANTS 
Cotton, okra, lady's finger, potato, brinjal and some wild plants, like 

iiollyhock, kangi buti ( Ahutilon indicum), etc. 

LIFi HISTORY 
The pest completes seven generations in a year. Breeding takes place 

through()l0t tlie yea r but during the winter months, only adults are found on 
plants such as potato, brinjal, and tomato, etc. In spring, they migrate to 
lady's finger and start breeding. Tile female inserts about 15 eggs in the 
veins of the leave,,. They hatch in 4-11 days. The nymphal stage las for 7-21 
days. The Wiged adults live for 5-7 weeks. 

NATURE' OF I)ANIAGE 
Damage to the clop is caused both by the adults and nymphs. They suck 

the sap from the underside of leaves and inject toxins. The edges of the 
leaves in lady's finger turn upward, while in cotton the edges of leaves turn 
downward. The attacked leaves first turn pale, ultimately become rust red 
and droop off the plants. The reduced vitality of the cotton plant also leads to 
fall of cotton bolls. 

Eariasinsulana (Boisd) and Eariasvitella (Fb.) 
(Noctuidae: Lepidoptera) 
(Spotted boll-worms) 

DIAGNOSTICS 

Egg: The eggs are spherical and bluish green. They are laid siagly on flower
buds, brackets and tender leaves of lady's finger or cotton plants. Hairy parts 
of the plants are preferred for oviposition. 

Larva: White, with a black head when newly hatched. Th full-grown larvae 
are dull green and have tiny, stout and a series of longitudinal black spots on 
the body. 
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Pupa: Enchosed ill a tough yellowish, silken cocoon. The pupation takes place
 
either on the plants or on the ground among fallen leaves.
 

Adult: Ihere are two species of this insect.
 

1. aria' tuld(111 

'I he head and thorax of moths are grass green, fore wings green, yellow 
brown or grevik.h brown, hind wings semi-transparent. 

2. 	 Lari litItlu 
The niotlh are o"the same size as of E.in.vdaxna and iave a narrow light 
hongitUdi nal green band in the middle of fore wing. 

I(OST PLAN1S 
American cotton, lady's finger, sonchal, gulkhaira and some other 

malvaceO)u plants. 

LIFIIHISTORY 
Several overlapping generations are completed in a year. The roots of 

cotton plants sprotting in early spring and the fruits of lady's finger left 
neglected ill the field are the two important sonurces of an early infestation 
and 1nulIt ipflication of this pest. The insect breeds practically throughollt the 
year, but during the winter only the pupae are fl()uid i iding in plant debris. 
The motli appear inApril, live for 8-22 days. A feniale is capable -.f iaying 
200-4() evgs at night It takes 17-29 days to complete a life cycle during 
summer. The duration of life stages is as under: 

Egg stage 3-4 days (one week during winter) 

Larval stage = 10-16 days 

Pupal stage = 4-9 days (6-12 weeks during winter) 

NATURE OF I)AMAGE 
Only the larvae (caterpiliars) cause damage. They bore into the 

growing shoots, the flower-buds, flowers and fruits of cotton and lady's finger, 
either killing plants or causing heavy shedding of the fruiting bodies. In the 
attacked bolls, lint is spoiled by larval feeding. The fruits of lady's finger 
become distorted and are rendered unfit for human consumption. 
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Urentiis sentis Dist. (Tingidae: Hemiptera) 
(Brinjal lace-wing hug) 

1) 1 AG NOSTI CS 

Egg: Egg shining, , iitc and nipple-shaped, laid singly in the plant tissue ol 
tile underside ot he leaves. 

Nymph: Nymph oval ,,hape I, greenish yellow (=stIaw Coloured), stoutly
1u ilt, measure,, 2 ti H\ 1.35 ni in ize. Body covered with-i long branching
proillilt sptines Oil tlxiie. 

Adult: A\dt',d small aIh)LIt 3 nin long, dor,,ally ,traw and ventrally black or 
dark hi( ,n iii colou. lilOtLum and wings with a ietwoi k Of riarkinigs and 
,.:'_ins. (reticIat edI ac -Iike). The name "lace-wiig" indicates this t'eatulre. 
1leaid partially ci ,cred witi proniotir. Body fringed witi ,mall .,pinres. 

LI'E,IlIS'R)RY 
Di)tiing \kite r (NoVember-March) tile pest is fouird as adult, hiding in 

cracks, aId crC'ices, of the ',)il near the brinjal plant,, or other protected 
place, iii the field. The overwintered adluIts restirue act ivitv in spring. After 
iiating (wh icl take,, place ,mtnerally in the morning hi ur,) the bugs insert 
their , hitisli cg s singly ill tile pl)lar tissue on the underide Of lie leaves. 
()lle fenill IIl 3-4 egg C nav egs duling itskta\ dtaily aid liy up to 35-44 life. 
'Ihe rucuihmtion pei(id varies from 4 to 12 (lays depending upon the cliriiatic 
Cihlditi(nris II tile ared.attlrilng April to November. Upon emergence, the 
younllg iiyiiil)h start sucking the cell sap gregariously arld prefer to stay on the 
undcliside of the same leaves, where their hatching took place. Older nymphts 
arid d.Its, however, beCome scattered and are found moving and feeding 
individual lV on both sides Of the leaves. The nymphal period lasts for 10-12 
days and a nyniph moults 4-5 times. The adults live for 30-40 days during 
which they oviposit and the new generation starts. In this way upto eight 
generations are completed in a year depending upon the locality. The pest is 
active From April to October, but it is most abundant in August-September. 

ECOLOGY 
Low terirperUtures during thc winter months kill the overw nitering 

adults to a large extent. The pest is serious in those summers before which 
mild winter aid warm spring have lapsed. Such favourable conditions lead to 
epiCenic and in such years damage is greatest specially when population 
builds up in August-September. 
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HOST PLANTS 
Thi, is a lonophagous insect which feeds only on brinjaJ. 

1)ISTR1IBUTION 
'l'i, i,,ect iswidely distributed in Pakistan and India. It is a common 

pest ot hrinlal specially in the plains. 

NATUREF OF I)AMAGE 
Both the adults and nymphs suck the cell sap from the leaves as a result 

of which yelhowish spots appear. These yellowish feeding spot,, together with 
scale like C\cerea dep ,ited by the insect, gives a characteristic mottled 
ap cZ1ralice to the infested leaves. I leavilv infested leaves ICCO111C palc
vellov~ish,sh hiiel, div tip and fall down. In this way severely attacked plants 
(,hr injal nlia he completcly dufoliated and the plants ultimiatcly die. 

CONTROL MI]TIIOi)S 
t( ulitural: U)l.)rnOt and btill the withered plants. 

Chemical: 'Ihe pest can le brouight Under control by spraying the crop with 
DKI/Irnn 0.02)1i. , or l)inrethoate 0.05§li. The Purijab government has 
reconiniended tie use o any Of the following insecticides, during the activity 
period of the pest (April-October). 

Inecticide Formulatiol Dose/acre 
Sevin 85,' SP 0.90 kilogram 
Thiodan 35 EC G-.45 litre 
Methyl 50 FEC 0.45 litre 

parathion 
Dimecron 100 FEC 0.22 litre 

HenosepilachnavigintioctopunctataFabricius 
(Coccinellidae: Coleoptera),
 

EpilachnadodecastigmaWied (Coccinellidae: Coleoptera)
 
and Epilachnademurili
 

(Hadda beetles) 

DIAGNOSTICS
 
Egg: Cigar shaped, shining yellowish, laid in clusters or batches of 4-50 each,
 

'I 
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on all exposed parts of the plant particularly on the underside of the leaves. 
The female while laying, glues one end of each cigar shaped egg on the 
substrat urn. ELggs in a ciluSter appear like small pillars standing ,ide by side. 
LarNa/(; rib: SIuggish, sihw, moving, yellowish and oval. Bears long, 
branching, yellowish I'lack-tiipped spines of varying ,izes iln row,, on the 
body; length 0 1m. 
Pupa: Pale or yellow iII colour. Pupation take,, place often in grolps usually 
on underside ol the leaves o the host plant,. Beloic puptimon the larva 
cements it,anal Cd to the substratum and then pushes back it,,,kin to the 
tIl) of it,abdomen. TIhus the anal end remain,, covered with this spllny 
wrinlld sk ii and the rest of tile pupa renmain,, bare. When distiilbed the 
pu pa swings its Iead with an ar iCulIating movementt. Aftet the eme rgeC Ie0f 
the adult, the pupal cast remains attached to tile plant. 
Adult: AdiiIls f all the ',teci,,,s resemble each other in general appearance 
and colo ir, and appaloulntly rese mble commoner pI edaiLry Iady' bird beetles. 
lhev measire -0 in I Land in width. Iltra red bro\ii toi i1 ile IC 5-0 in1in 

ri,,t red, with copper sheen. Each elytron bears a number of black rounded 
,,inall spot,,. Nunber of spots, however, varies with species. Out of the three 
specie,, t'lL,'itttit/tuttta is more abundant and also more important 
ecoil(,icalily. Tlhe life-cycle being almost similar in all the three species. The 
differential diagnostics ()f all tire three species are given helow. 
FtIlitwlma (uodlca.t'ma: Beetles are deep copper-coloured and have ,i\ 
black spot,, on each elytron whose tp is more rounded, than in 1". 
1'gilti)octOl)ItU1t11W.
 

Lptfilaclha tigintictoplliutcta: Beetles are deep red and usually have -14
 
black spots on each elytron whose tip is somewhat pointed (some say 
rounded) 

Lp/ilacltna doinurili: Beetles have a dull appearance and are light copper
coloured. Each of their elytron bears six black spots which are surrounded by 
yell-wi.,h rings.
 
LpI1flachlari dod'ca.stignia (Wied) and Epilachna 1igintioctopunctata
 
(jFabricius) attack Solanaceous vegetables like brinjal, tomato and potato
 
while EP-Iilachna dhmutrili attacks cucurbitaceous vegetables, exclusi,ely. 

LIFE HISTORY 
The life cycles of both the species are more or less similar. They 

hibernate in adult stage during winter months in the heaps of plant debris, in 
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the field in soil, under stones or similar protected places. File hibernated 
Idults start activities in the spring and remain active through(OIt sumlllmer hut 

they c'use treatesti damage during May-June. After nuting, the feimale lays 
egt,,, on tile under side of the leaves of its host plant. lggs are laid in clusters 
of I -O5c-s each One felll e llaxV lay up to 45t) eggs iii it , ife time. Ilhe 
egg hatches in 3-5 La" dCpei ding upon the teinperatire. tpon hatching, tile 
young la", liitially fCCd gt'reeail on loicr side of1 lea\ e, leCa.viin0ender 

the ulpper surfacc more or less, intact. Older larvae, howe\cer, make feeding
 
holes in the Iciec I a s ai,,tar, are completed in 10-25 days accordino to
 
tile we'athel of the ileal Plupation takes place on the plaill '1 ienal end of
 
tihe papa i ti,,d to tHe, sritiattiil Pupal period is 4-15 days, Adult, tl1)01l
 
elmrnent_0 ti lfeedd o cavc i11,i.,w" hole, After IllIti tfie adulit, lay , ,
 
nnd the IlC\1 ta I fh 1( sevelal l a ear
t.Claziro1 li s are Tele;tlilll 

depeilillo tlpmn tire latitude '1n1d prvili- Climatic Condition of the alea.
 

l)r1ue the ti\ C 'eas,0ri tIre )est iattacks different types of cucuIhits grown in
[11 
the area. 'Iic idtilts, of the last generation do not lay eggs rather go into
 
Iiher utiI )tart o! wilitcr.
!n al 1tfe 

NVIATIRI OF I)A\IACi
 
1)1 all: ir the underside of the leaves leaving tile upper
ICfCed 


sir Iac uImiact id <at leaf lace and ina atn ticked present like ragged 
apperI I a ce ()ldcI larvae and adults feed irregular holes in the leaves. Both 
adult ald ft Iila feedtling appreciably reduce the leaf area thus demolishinv 
tepl(i\tthe is 

HOST PLANT'S 
// v'll/ltio( topuctulta and E.dodecaligma are oligophagous intheir 

icedimi habit. Thev feed on all plants of the family Solanaceae (tomato, 
potat(, tolacco). Brinjal is specially a preferred host plant on which they are 
very scrlits )ests. 

1)1 STR I B UTI ON 
\ll three species are widely distributed in India and Pakistan. The 

poplulations of these species are usually found mixed with each other, in 
Pakistan, these pests are present with varying degree of population densities 
in all the areas where the host plants are grown. 

"-'
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CONTRL() MET()I)S 
SinitilrN: (I, ll CtilIvition, rcgular !)oeit1 and proper di,,posal of the plant 
db",i altel the h:tr e,t of utt)[),, aio reconmended fr the cmnti ()l 

\lc~ehanie'Iil: Il ,,eil l piott. ha~nd [+i.'icktn (it adut ,-,',cUt clutcr i r,, act:l.a.ndt 

ci c c 

(lieiical: -pla% t I)I( Ih0a i. 'at ()f ibt /' cr,, 


liti! i u s.:tIl ti\' Il t (lC(Acotifr )!. 

i Nlc th\-p)aattlit ll 0.20tl .2 > !t, at1 ; ,.' iC 'at 1t iiiI'ttiii2 (41 'l()\,al~ hlt ', <il t \!cth\l- I . i thioii I)-41(.2 (t 

<) >1-)q I-li 2 ) I. I " lcc80..tlc\ 'a,,"t c cJ8t()' tIlit\ tll thc 'dIllt, ti
 
oftith , \ ltthlll -, I t l ir" altc'l the llc'hilC 'l,-1I,W N o) lll_"C[r~}ICc(itlIk ,, ;lit.
 

i<- lii\ 1.'1i11iiC lCk,t, IItth IrI ,he" )',h'jldI(i t I i Ct 'ci mtI \c\ctI LI Niblv 

Ci Ii tci V ItIld the W, ',h:ll be (lilly aWrC tl tl (11h1n h O ell r c ,,lchc,
 
tCt)I014l11t.. iIll V ci
 

I hi_ h>iilrlt govcrnment has retoitllllcnded use (it am1 (it. (i)f the
 
tiollts,,in il,,cticide Culling tle activity period (April to Oct )ber) of 
 the
 
pe"t
 

1inecticid-les Forrmulation Dwoe/acre 

Malathion 57 EC 0.45 litre 
NlietlyI-para thlion 5O EC 0.45 litre 
I hitoda 35 EFQ 0).4s litre 

Biollogical: I abl tv (o the pathicen,ecityt(lt test , tle Cltmnipathooenlic 
,ftilit.l I '07h 'lliouuM i hvc ,iowf iht larva, particularil third instar
 

lair\vaC, anld I)ttWac .- attacked by the titlns.
 

Lcu'btiodeS orbu ui/.s ( uence (! rafidae: Lepidoptera) 
(Blrinjal fruit 1)0 0i) 

I)IACNOSTICS 

Egg: Elongate, freshly laid cog creamy white, yet before hatching the colour 
chan(T e,, to rcddllh hrown )r dark. I£ggs are laid, singly or in clusters, on the 
lnderside ,t leave,, green slteins, flwer Iuds or calyxes of fruits. 

Larva: Newly hatcheu larva creainy white but liater oi its dorsal side turns 
pinkish. Full-fed larvae ma.,me 18-23 mill in length with browni head, and 
body ,paringly covered with minute hairs. 

,''5 
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Pupa: Pupa reddish brown, enclosed in dirty brown, tough, boat shaped 

silken cocoon, bearing fo ur black coloured spines at the tip of the abdomen. 

Pupaetare founrid attachCd to the fallen leaves, from the plants or incracks in 

the buil. 

Adult: Adul Hilr.di ii si1Cd, Melasuringr 2()-22 nun1m in wingspan. lodv white 

with pale btov\ n or black spots on tile dlorsal side of thorax and abhdoicn. 

\Vinl" %ilcite \th apicall and anal iargins fringcd with ,mall hairs. F:ore 

\,lle~ h ar a"iiiiibit.it black, pale and light b lusnii.arknigs/spots. I lind 

,ii \\ lIh hlack dots.\ilts ) C',,'CHii 

LIFIE IlSTIORY 

The pest is active during the spring and sinler month.s. During the 

winter rion itls Itis ltMiilld as firull-grown larva hibernating in silken cocoons 

among. lthe plant dclhri- or soil cracks. In the early spirig with rise iii 

teilll)CrratliiC thC hiblr llatinl larvac turn into PlIpaC and a1tCr a fortigtl,ttile 

March-ApIll tllte ca.in(lths appear iII dlepilding tipir cliniatc of lhe <rr Th1 

li\c only to r 2-< da'ms hirll ! Ich thle teliilesadult, arCw ,hrt 	li\Ck, tihe' 

80-120 eithcr of 2-4 eggs, oi theafter irating lay cggs singly or in clusters 
of the fiits. IncLubatiolltile l or 

period is,3-0 daI\s and lllaV belprolonged SritO 0 tv, dependi tngiLon tic 

tCeni)Cr;a'turc I, ))lhatchiln'pcarly geieratitmir larva, b re int, " tender 

ulneCrICC o)f tC\,tinflower bud.S c1lv\' 

rhe 


nirow\ll, \ lhiiw" imi thrue uds. later geieratkii larvae, lowever,liCr l1e 
)refer:a\' bolic Into the fruits. A lar\a after boring arid CCding Ul)on One 

tit rla\ clore tit aind atack another (oe.Ilnthrs vav 4 tirintay be 

desrr oved b\ oiw lar-\a lie larval period is 4-28 days during which atpasses 

thronlh .5larval Ilstaoi, . Atei the larvac tire full-fed they COmIIe out 11rir the 

fedirie tunnels anid Impate ina silken CowCi)ln either arirorig the plant oebnis 

tr on the plant or even in tihe cracks of the soil. 'The pupal period lass for 0

17 Jays. The motlis pon erilergenice riiate and oviposit t(o start tile next 

generation. ( )ie gerreratmri is coripleted in 20-43 days. 'here may lie 4-5 

overlapping gencratioi from Maich-April till October N0veilier. But the 

severe daicne has bieen observed fron August to October. 

HOST PLANTS 
This insect feeds mainly on brinjal, but it has been found attacking a 

iirniber of other plants of the family Solanaceae. 	 'I 

\-'J
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)ISTRIBHUT!ON 
The pest is widely distributed and has been reported Ilrnl a nut.mber of 

countries in Asia and Africa. In Pakistan, it causes seriouis damage to brinial 
in all area, whore tiii vegetable is intensively cultivated. 

NAT[RIE OF)DAMAGE 
ile dalia-e is done only by the larvae. Early generation larvae bore 

into the gr-mo ii, ,hoots but as the flowering and setting of the fruits start, the 
later g.encratio( larvae preferably bore into the flower [tids aind frmits. When 
the telmlial shoots are attacked. the growing points are killed. Attacked 
slhoots dic ot and hani' down. Drying of leaves (ue to borin1g oI petIole, by
larvae a1l-o ocur,. Attack on flower buds hinders truit "citing, b, shedding of 
flower II d, an1d he nce ,cduction ii the yield. The holed 'lt, .whow 
ColIcUtOi hles onIMtheir suLface plugged with e\creta. Stch fruits although
do not ca'utc sui catI ledutction in the yield yet bi11 vCr-v little wrCe in the 
market 

CONTROL METHl))S 

lechanical: In small plots the infested fruit,, both fallen and hanging on the 
plants along with;dead shootS S.oul1d be cut, colt acteci and properly disposed 
off to destroy the larvae contaiined in thein. 
SanilatN: Clean cultivation and regular renmoval of the plant debris from the 
fields are recommended to destroy pupae ini such debris. 
Cultural: After the larest of the crop the plants stl0LuId be )ulled 0t11 and 
properly destroyed. A deep )Iloughirng Would destroy the l)est in various 
developmental stages, it any, presen in the soil. 
Chemical: A large numniber of insecticides are recommeided againt this pest, 
some of these are listed in tabulated form below: Anyone of these call be 
used depending upon its availability during April to October. 

Insecticide Formulation Dose/acre 
(gill/ml) 

Sevin 85% SP 1000-1200 
Malathion 57 EC 800-1000 
Nogos/Vapona 100 EC 200-300 

(Cont'di.
Il:," 
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(C(on'd) 

Insecticide Formulation 	 Dose/acre 
(gm/ml) 

I)I)VP or t)ipterex 80% powder 	 800- 1000 

DeCl,/CVmbhl,'l/ 25 EC 200-250
 

S La I RiipCord/
nIr di/ 

Ar F10
 

lPuzophCa /Lrticella Rag. (Pyralidae: Lepidoptera) 
(Brinjal shoot borer) 

I)IAGN(STI('S 

E-g: l ci caiv, white, scale like and oval or 	rounded in ,hape. Eggs may 
,,. iJ~ii (it Ia Cdutolr,, ti the untderide of the young leaves or in axils of
 
)ttlIUuii hi irchq-,.
 

I r,,a: I Br',,,,,,.VI ',.I, pale-whit, hIior light brown with an orange brownr or 
,Wd head: fc\ Ibri,,tl_ like hai,, (m the hI)dv FulI-grown larvae measure 20-22 

111 I Icuiuth \\,iti 1)i(d\, ", l lt" pot)'tel orl,. 

Pupa: lPu1i)Z liuehtI1),,, clICh),,ed in a ,ilken cooton. PLu)atiol take,, place 

', d thiii. tI , 11,m. il crick',, and crevices of, the soil.
 

Adult: \litlh lplc ylelivtw It grey hrown, head ald thorax greyish, abdomen
 

pale ,,,llv, 1,rc ,in, '-,calv atau straw coloured (some say grevish brown)
 

h111id \k i 1. iiv,l l I u, a id wh it,h. There is a W-shaped mark about the
 
Imal halil )t the ltore wig ;ar16 a dentate line near the ap;cal half (some say
 

h, e \, iii,. ha\,. trawrsveie lines). \Vint span 32 mlm.
 

11 !FIS'lO R Y 
ii, :,,inter the activities of the pest are ceased and it is found only as full

grw,,Vn hi errlatirg larvae il tie feeding tunnels il the stems of plants 

,ttaritrg ilt the field after the harvest of' the fruits. With rise in temperature 

the tmv'wi at.eed larvae pu1patC ii the beginning of March and the moths 

e rue rge Oh' Wi, in the ,econd half of month. The moths are nocturn;al in 

labit, they ale arctive at night: feeding, mating and ovipositing. The eggs are 

laid in clusters or singly on the undersiuc, of the young leaves or ill the axil of 
"the branches. A female during its week long life may lay up to 104-363 eggs. 
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Incuba tion perio d of the egg is 3-H) days depending on the tenrperattnre. 
Upon hatching the vomnign larvae first feDed oil tender le;.ives and ill the later 
n,,tar, they bore into tile stemn making lon' itudriri+ tuinels. The larval intars 

la,,I, 1r 20-5S da,, dCl)eedilng tM)ll c\ i lolilental conlitio)ns. The full grow,,vn 
larva, bcloc plpatioll, 'pin, I ilken cocoon In hcI ii pupates. PliatiOi 
takc,, place eithcr inide, the leediIn tnLIslllCIS, e\l)0,ed oil the plaint oMin the 
crack,, and cie jcc,., ti the soil. ljl)al period la.ts fbor 0-8 das. Upoll 
emergDence they atm aid ovipoite wil which new generation ,tarts. ()lie 
get'cnerat in is C,, inl .lavs there be 5-6conleted 35-70 and may overlapping
 
gcneittions per year
 

II)ST IIl"ANTS
 
1lie insect feeds primarily oil brinial, especially during seedling stage in
 

the nu sei-V and OiH VikIirig plants in tile field. It also attacks chillies, potato,
 
llriat(), etc.
 

)ISTRIBUTION
 
' is,, ins-ect is widely (listriluted in Pakistan and India.
 

N-ITt )I' 01" 1)A,1,( ;F 
I11C t nige is c.used by tire larvae which feed for a few Minutes on 

Cp(),cd paits of tire plants hefore they bore (their early developmental
 
st ae,) inito the tentidr 
 ste ills. T 'ecd oin the pitch of stern by making 
1()Iniiitllii;rl tiinrel,. ,\s a result, apical sh(ts die out and hang down giving 
a chlItctCritic svimI)t(rilis (if attack. During the advarlc-d stage of their 
developnint lar, ae bore into the niaiin ster neai the ground level iesulting 
in death of' the wIh D plaint. All the li()st phlnts including tomato, potato, 
chillie,,, etc., ,how si iillIr ,vmnptoiris of attack. The caterpillars feed 
Cxclusively in tire iiatiii SteiIll ad have never been hobserved boring into tile 
fruit'. A!, a re,,ult oh their attack in the field, stray plants are seen withering 
and drvinrg ,). Stunted 0((wth, withering and "ilting of plants; stem and leaf 
axil) covered with excreta inidicating the bore holes are the field 
identification syrlptoms. 

CONTROL METIOI)S 

Cultural: Ratooning of the crop is not recommended since previous year's 

plants serve as a main source of infestation in which larvae seek protection 
for overwintering. All attacked plants from the nursery and the field should 

V') 
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be removed and properly disposed. After the harvest of the fruits all the 
plants should be uprooted, collected and properly disposed. These plants 
may harbour tpe,,t and ,erve a,, ,ource of infestation for the next year. 

Cheroical: Spray (urb;iryl 1.15 or kialathion 0.1% or End in 0.192% after 
everv tvo \\,eekl, upon appearance of the pest. Following insecticides are also 
IecoliiHefldCd by the Puinjab goVcl nment dunng March to October. 

In1ccticide Formulation Dose/acre 
(gm/mil) 

SC\ in 85% SP 1000-1200 

alat hion 57 EC 800-1000 

F~an 50 EC 200-2S() 
I icecron 100 EC 200-250 

1)ecis/C'ymbush/Arrivo 2.5 EC 200-250 

Thrips tahaci Lind. (Thripidae: Thysanoptera)
(Olli(ll lhrip,") 

I)IAGNOSTICS 

Egg: Egg minute, kidney shaped (renifor n). lggs laid singly inside the plant 

.i,,LC. Female cutls . 'lit in tC plaint ti e with the help of its saw like 
(oviJo~itlr und deposIites Inc egg in each Jlit. 

lar a (Nymph): Latrva is yellowish and recmbles adult in general features 
and feedig habits, \Ct without v.ing pad and with fewer antennal segments. 

There aic 2 l-arval instai,, seermod larval iustar without spiracles on the 

secOd a1bd1minillal ",Cgencnt. 

Prepuipa and P1upa: lelore actl pupal stage there is a more or less similar 

stage called a,, pl)repal stage. In hotlI, the prepupal and the pupal stages the 

incCt has con,picuouS wing pads but do not feed. These stages can be, 

hov ever, differentiated from the larval and adult stages by absence of the 

characteristic protrusible vesicles, on their pre-tarsi. Moreover the antennae 

in puIpI stage are bent over the head whereas in the larval stages they are 

directed forward. Thie prepupal and pupa! stages although inactive yet are 

capable of slow movement when stimulated. Pupation takes place in the soil 

and apparently no pupal cell is formed in the soil. 
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Adult: Adult minute, slender bodied, meaures 1.0 mm in length. Colour 
variable from pale yellow to )rown. Sometimes they also appear as dar;. 
coloured. At lower temperatures the colour turns darker but never blackish 
brown Or with striped wings, l lead bears compound eyes and three ocelli but 
ocular pigments never bright red. Antennae seven segmented with a forked 
sense c me on 3rd amld 4th segnients. Pronot1 tn bears 2 pairs of long 
po tero(angular setac but %itInt long setae on the anterior margin. Wings 
two pairs, Ihng and narrow. |i achiwirg with 2 longitudinal veins fringed with 
d ro w of 0l(i' setale and tile anterior vein with 4 setae in the distal half. The 
wi nWs aie used for flight, Vet the adIl k canntot fly readily. They exhibit tile 
hahit Of cuIving to flight. Light alhdomiiinal tergite with a complete comb of 
iiiiciotra.chia alm the )ostcrir border. Ninth abdominal tergite with only 
One (all not two) pairs ot" dorsal pores. lleurotergites with several 
traisvei se rows o)t fine p(inted ijeiotrachia. 

1!'¢1STORN, 

liI tempiate cillates the pest overwinters as adult during the winter 
monilths. The ove rwi iiering adults leslme activity in spring whereas in 
tlr))ical and climles, iiisecCt continuously breed,, throughoutsubtropical llie 
the year. Froin No\eiber to Miy it hiceds oil onion and garlic. Iln Srininier
 
up to Se)iteiliher it breed , ii Cotton. lii late siiiiiier it is found on cabbage
 
'nd c:iu lith),,er. Since tlfe male,, of thi , in,,sct are extremely rare thus it
 

t
seeins hat the fenalcs reproduce Ptarthenigenetically. The females lay egg 
sinugly on the Underside of"the leax es in tile plant tissue. For this pirposc the 
temale make,, a ,lit in the )lant tissue with the liel I of its saw like ovipositor. 
In each slit one e, i, laid, oie feima.1le lay lay Ip to 50-60 eggs in its life 
time. If an infested leaf is dehydrated and cleared in clove oil, the eggs would 
appear as tranilusent spots in the Plant tissue. The eggs hatch in 3-9 (lays 
depending upon tile prevailing temperature. Upon hatching, the larvae start 
actively sutcking tie plant sap from the leaves. There are two larval stages 
which take 4-6 days to complete. The full-fed larvae descent to the ground 
for pupation. Before the true pLupal stage there is a prepupal stage. Tile 
prepupal stage lasts for 1-2 years and the pupal stage for 2-4 additional days.
The adults live from 3 weeks to 4 months or more, depending upon weather, 
during which eggs are laid and new generation st.irts. Tf -,, -lay be several 
generations in a year depending upon climatic zones. 

ECOLOGY 
The prevailing weather conditions and nutritional status of the host 

4v 
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plant are important factors which decide the population density of the insect. 
The pol)ulIatio)[ build tip s maxilum111 illh)t and dry weather. Heavy rain 
a teCcts the )Opul lation nega1tiveIIy washiing it out. 

NATURE 1' )A.MAGE 
Since thisi a small i-,ct it uu,tally escapes the notice of the farner. 

On onion ind ,aAlic they ire cmcrezitCd uSually at the leaf base or inthe 
fl\kcis. ()n cahlbbli'C, caul.ltoh1cr and cotton thev are found feeding on lower 
side ot th. lc;ves. Ii, plescnce is, however, at on1Ce recognized 1v tile 
chaiacici itic svilroTll<, olf attack. lhc adult ad1 the lavae feed usu1allv Oil 
the lCu s pcnctirlti,, 1h plant tisue with their piercing i1n1"'thparts and 
inlibihing the sipq. Ilhe coitelnts Ot thc lower iieso)hyll are removed and as a 

ut an splcC c~cl), i licc', tc char acteristic sviptnOMs appear minaely 
"\0huC b!ist", "\hlI ct il,hIlh r()i \ rx top." The leavcs n iV bear ,iall spots 
4)I tlcca,] t'ittcl. '!le c io ()\'tttp, I attack isually appear oll oin an1d 
L1,l1ic" ):IcjlMlh Ce. IlA'\c\c'i. l dCCLing d11iam nir lead t rcettinlg or 

tiin (dl Ltvc,. In a.ditiol to the lccdicllL0 daa, gC the ilsect lam1agCs the 

plant tisu Kl injtirli i - o In tolalto, laceration ofit lor o)vipOsiti~ )ulo,C 
tisseis :inld uckimrig (I satpt tALe, place. "'cidcr t'oliage hccolrues s)otted and 
pale, '111(l ,rv slicei ap rs (ii(ca altlccdIC aves. Feedin fiwers rCslltSi 
ill erin:i jtiVC drp(o)t lfo\vs. '1 hr ips are also known vectors ot tonlato 

,,))tted ilIt viriis \khich they trarism it to various other crops. Virus infected 
oilo)tr Icaes are irst curlccd, wriniled and even twisted and ultimately die 
0H. 

HOST PLANTS 
'Ihis iriect feeds on a large nulber of host plants but the most 

prele rrd are onion and garlic. It ha,, also been reported attacking various 

plants of the family Coinlposiae, and Cruci'erae in the temperate regions 
whereas in tropical arid sibtropical climates it usually feeds on cotton, 
toMMao, tobacco, cuc irbits and some weeds of the family Compositae. 

1)1 STRIBUTIO N 
The pest is corlsopolitan in distribution. In Pakistan, the pest is found 

in all the four provinces. It is particularly serious and abundant in hot dry 
climates. 
CONTROl, NIETI'HOI)S 
Biological: Fivc hymenopterous parasitoids of the family Eulophidae are 
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reported on Ttabaci in various parts of the world but no definite work on 
them has been done in Pakistan so far. Few Anthocorids, Coccinellids and 
Arachnids as predator oin 1. tahaci are of significance. 
Cultnrah: Ploughig and hagrowin of the field after the harvest of the crop is 
recommrendcd to eXpose the )upa.e whicl would be killed by e\treme
 
weather conditions.
 

Flood irrigation in the standing ciop helps to keep the pest tinder
 
control, by killing the pLIl) inI the soil.
 

E'arly growing and rapid maturing varieties are suggested because the
 
Imlost sIsceptible "seedl irg, stage would either escape the attack before the
 
insect become,, active or the period during which 
a v.ariety is most susceptible
 
is redticCd (file to the 
 apid growthllBy altering the lplaint to plant distance the
 
thll ps pptilat ion can be reduced. 0)timunl plant distance varies rom crop
 
to crl1).
 
Sanitar): RCioval and l~toper disposal of plant debris after the harvest ot
 
the crop is importalt to destroy tlie adults sheltering in theni, which serve as
 
potential source of infestation for the next crop. Weed eradication is of great

si-,nificince especitlly those weeds which serve a,, food for the pest and are
 
known to harbour \ irIses aisirg tomato Spotted wilt.
 
('hem ical: In the early stages of the pla ut devehpnenut the pest can be 
elfectively controlled by spraying (0.l1CI('.When bulb formation starts the 
insecticidal spray iecomended are Linudaie 0.%I /ror Malath ion 0.05%. 

The PunIjab government has recomme rCd the use of any one of tile 
followinrig insecticides during the activity period (throughout the year) of the 
pest: 

Insecticide Formulation Dose/acre 
Malathion 57 'C 800-1000 nil 
Nogos/Vapona/DDVP 100 EC 200-300 nil 

Spodoptera litura (F.) (Noctuidae: Lepidoptera) 
(Tobacco caterpillar) 

Synonym: Prodenia litura 

DIAGNOSTICS 
Egg: Eggs are laid in buff coloured clusters, usually on the lower side of the 
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leaves of the host plant,,. Egg cluster,, are covered with brown hairs. Upon 
removal of these hairs, tile egg, in a cluster are foLund to be beautifully 
arranged: iildividlIal egg is roLIunl, pearly white when freshly !aid, may change 

fion creaniv-velloiw t(I greenid. (0.5 nill in idian-eter. Egg shell sculptured 
with rrlo-i'e C(o)fVC rglI II mvards tih a[e\. 

r )aIches' above the lateral 
yellow line on each segmlltli i"the aildonn. (rown up larva dirty brown 

dorsally a id dull gev-grceea ventrally, t1Luni), hea,),bodied, leasurillg 30-40 

min inllligth lnd 5-7 l in ci niameter. I)orsally with 2iVe longitudinal thin 

ora iie lines, one illmid dorsal position and two oil each side. 'lie most 

inlipirtaill diagriostic charlacter of the lirva is one black roiucided Small spot 

laterally alld a triIlguilr or "1)" shaped sniall patch dorsulaterlly oin each 

Larva: ()in larvae alc greeni,,h with ilICk lulate 

at. SoIC atiors have given the diagnostic as "pale greenish 

br xxii ih i tark nark in,-,: yellow and purpl;sh spots; illthe submarginal 
idy egme12111 

Piupa: PL'I)aIlight blown fatfirNt, hut later oil it changes to dark brown. Length 

)t ille pupa is 16.0 1iinand hat of feimale 10.5 mm. The larvae pupate in 

the soil. 

Adult: NIlcdiu iIlsized stout Moth, 22 min long with 32-38 mll wingspan. Fore 

wings have beautiful glden and grey brown patterns. Males differ from 

felales in appearance. In males, fore wings and thorax brownish having 5 
light brown strips. In female, however, fore wings and thorax bears streaks of 

lght brown scales. latches oi light brown scales in males are comparatively 
brighter than in females. I find wings in both the sexes membranouw., white 
with lrokkn margins. 

LIFE HIlSTORY 
In plains, the pest remains active throughout the year except that its 

development is considerably retarded during the winter due to mild 
temperature and the availability of one or the other host plant. In 
mountainous areas, however, the pest hibernates, as pupae in the soil up to 
2"-4" deep during the winter months. With rise in temperature, the moths 

emerge from the hibernated pupae in the spring. They mate and the females 
lay eggs in clusters of 50-300 usually on the underside of the leaves of the 
host plants. The adult is usually active at night and one female may lay from 

15-2500 eggs in its life time. Incubation period i,3-5 days. Upon hatching, 

the young larvae remain aggregated and fecd on the leaves, devouring the \ 
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green matter frIni lower side leaving the upper side intact. In the latter 
in.tar,, the larvae become m(,itarv and distrihuted on the other leav\c,, and 
plant",. ()Ildel lar1vae fCd hllc,, intl the leave,, and are usua.tlly active during 
niht while duri g ti e dac\ titIL the geCn'eally reinI hidden it the platit 

alt,. Si" lai\au Ivctli ,te cotilpleted ill5-3() days do.! uldintg Uipoll the 
,tellpi.tUiC BcIi IitliatMtl, the lirva ncr,, the soil aid prepares an 

earthen cell in M',i.h it I)ti iate, he' pl til dUra 10ti 1l',tV, froil 7-15 daysn 
accorttilt to tile cliiLtc. \dulta.e lacts iem7-11) dayv, during which it 
(viliosit, aid lie\t 'ell'ritioll "iarts. ()Ile life cycle is Coipleted in 32-001 
da\,s. 'I iere mlla,, from Septenber (Ietpending uponhe 3-4 geie rt!io, JLilC to 


the Ilea.
 

IlOST PIAN'IS 
i i, polyphagous to1lili a i n<,ect and ha,, k-ern reported attack miany 

crop,. In laktaill, important ciop, ittacked ai Ccaulilower, tomlato, tobacco, 
castor, liicc iic, taro. I Ils,insctacl, a iliioi pest, ias also been reported on 
prtwato, cggplant, kia, lettuce, h\Neet-l)otato, pepper, onion, watermelon, 
banana, beall, gialliilllt, IU m11eric, etc. It also attacks a [tlmlber of weeds 
such as PI+//a all)/w, lia/l l'thIA 1ipaiwua, Potulaca quadrifida, Zinnia 
c'i+cgwtls 1lild ("/l<'#1oli>+Jdttm al t 1tIicof)/O., 

1)ISTRIB,CTIO()N 
The insect iswidely distrihuted in almost all countries of Asia inclIding 

Pakistan, Indii, Sri I an ka, Thnilarid, Burma, China, Philippines, Japan, 
Korea. lit Pakis taii the pest i,found in all the climatic zones where any one 
of it, hosts i,,Imk it. 

NATI RE OF I)AMAG(I+; 
Symllpto ll off attack vary oin different host plant species depending on 

the sie and texture of the leaves. Moreover, mode of feeding by young and 
older larvae alsol diffKr oin the same plant species. The young larvae feed 
aggregated usually utit the lower surface of the leave blade of fleshy leaves 
like that Oif caulill owe , tar) ard tobacco etc., consuming the green matter 
fromi one ,i(e andt leaviig tile other side intact. This type of feeding by a 
nulber of larvae on dilleenit spots of a leaf results in characteristic 
syiptons of attack giving tile leaf lace like appearance. Later on, such 
attacked area, dry up giving the leaves a patchy appearance. The older leaves 
are defoliated altogether leaving only the hard and thicker midrib resulting in 



I 

i vXit1Ith lhini 
il-lr,, Illl)h e ho(les ill th lea\ ,.,:il Ilk, late i ,tssldc ul the plant 

the deaith ()I, the plant. ()1 pln i Kt' ,Itl ILICCI n , telieCal ]v 
. tt,... 

altk )gNtI tIIt\l: ()l(lr Iter ll I.t1 ,';.LlsCiI) tI i I,, II,C ,.'ti,o) l, Il ; .,!, 
-
h')\tCutlu til e l.edn lt1t,Ic it A P [ill Ic\ (I and h dilL.,ii ( tir Ile dayI 

, tl "[Ill sold n,, r tile Ila)ILt. I Ill, l ait i:,t t', lt,-'If.i f,.,tl h, so,iappliwl, tile 
ICA lC lli \Ilntlt tlOnW C, \.in IC (\il'llltf,\ . ,,.elhA V0 ,, ti',,V .iat111,1h11 Oi 

11tilh i) l I II\atC C"il s() t,.C,. lMI\< IilP iltulI 

1\ ilahI.' cld \\ Iit.' il lli luice a \i,.1c i a.,tl .ie al I>. thete ra , ' t t m ill AI c l-, 
C ,_ )itl, l- jI 

,\cl, 1la11li,, pi 

h t\,, -I ( ) ,I,. t ilt.'ll lie pc ! t ttkN tle itlhI:l t )' ul tile 
I1"al h, 1c tIi llk(v Iltile tl' [l K,t v'ellt\ 'Ctira ically 
tul ;[I,- the l ilo dle i) hig-h t.llpil atille atd hack oi hostIn)t "[ll llllc'lth, 

( () IFR( ) INI'I'I IOl)S 

Mlechanical: In ',,mall phut, hand cllection of older larvae and collection ot 
adu lt, , I, hanud nett a re rci'n)mended. In'c,,teed leaves with m,,asses o" 
n,,()ilLc, ,tac.Iar, a,Sh iuldhe collected aid destioyed. 

(iultural: )021) l)eI,.lnl_ (t tile -oil t cxpo'e hibernatiiig pupae help,, to 
l. te ICs- ti tdci cont iii. 

lHihical: \itii)ugh thc,.' is no cannibalis in this species during the early 
Iint a ', ,et, ill the hater in.,tars cannibalism is common if there is 

'hol taLc' ()Itootd. The ()I t 8l ,C deu,()Lr ihe ,ouunger ones. Various, lliCro 
t",anisis like into/t, tu and baWcteri attack the larvae and kill%n i, .ngi 


htia Att.ick bv these nrici () (riia nis , < Npecially high dur ing
', wet 
C.ndii tiltii , A lltuihic oh' IrL'ittiM s an(i cctoplal;.itC T1+'m/mimI, w/lCh', Nixon 
(Sceulinidac: I lvn(iipt a) ah,) attack the larvae but non (othelli has been 
usCd ii thlie bi()()o.ic:al conitolti thi, ps t ,()tar, 

('henical: A inei (0tiicticieN arle twused effectively agains thi pest. 
Iltun\ct, 1;ilhistitail (.ONi. ('arbaryl 0.22(I , IPhnsph.niidon (.3%c and 
Paathiiin methyl ).(23-,( gave ',ry g(ive )IresuIt,. 

The Pulijab goveu lnie l has reclomimended the use of any one of the 
hlowing insecticides during the activity period of the pest (throughout the 
year). 
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Inecticide tormu lation 1)o,,e/acre 

Nlalathioll 57 EC 800-1000 ml 
Sevi n 85 S11 1000- 1200 ml 
Nog(o5/Va[)ona/lDDVP 100 EC 200-30() il 
l)eci,/CymbuSh 2.5 F(' 200-25() il 
l)iniecrin 100 EC 200-250 nil 

Pltt/orimacao/crcu/ella (Ze ll.) (Gelechiidae: Lepidoptera) 
(lPotat() tuber ttoth) 

Syrnnym: Gnofmosc,')w~,;M' OP,'t+'wic/ha 

I) 1 'x(;NIS'I(, 

Egg: l- ,val, 0.5 \ 0.4 1nn in ,ize. Freshly laid eggs pearly white; before 
hatchitw2 turn Icddi',h brov, r to( dark. 

larv ,,'vc\ lv hatchcd L %a ner lv I imn long; larva moults four tines; when 
tIllIv-gi Mn nueaurir, ahoii i1 x 1.5 mm. Body colour yCllowiSh, pale green, 
,ith pin k mark i w I,caId is brown and on iws each side there are ,ix 
stCe tnma t, ilim itlh;)art, \.th piiiinerct. A cervical and an anal plate preent. 
Body hc" pill) , (d ,ti aclCs. Abdomen heats 5 pairs of prolegs one pair 
eich on 3, , 5, ,inda t(th sCgment. Before pulpation larva ,pinr, a white 

llupa: PLul)a () inin long, dark brown. Male and female pupae can be 
distingui,hcd troix each other bv the presence of genital aperture on 0th 
ahd iilI'll segment in ImalC a1nd Onl 8th in f'e male. Pu pa enclosed in a white 
or orei,,h silken dirt-colou red cocoon which is about 13 nm in lenoth. 
)utat)lon tiake,, l)hce in the infe,,ted tubers in the stores and in the fieId it 

takes place o(n the leavcs, stems, or even on the ground. 

Adult: Adult is grevish, b, own to dark brown. Body size, very small, 6-10 mrn 
in length and 13-17 mI1in winfpan. Wings narrow, mottled and fringed with 
hairs. Abdominal end cone ,haped in fermales and bears 2 apical claspers in 
males. Moths are nocturnatl in habit. 

Similarities to other pests: The larva of potato tuber moth resembles, to a 
great extent, the larva of pink bollworm of cotton (Pectio)phoragosspiella). 
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IFE IIISTOItY
 
If tood is available and the clitnatic conditions are favourable, the 

inset niav breed tlrouit1hrit't the yen.r II the Cold weather the life cycle is 
much plong>ek1Cd. \VlW evef isect pas,-N winter in ,tored tubers, the infested 
stoes er e as a source oA niileslttrn Mr the nexi vtr hi the early s)ring the 
inotlis froml the st rehoi,.e,, c,,apc and lay Cets chleflV nt tihe ulesilde of 
the potato leaves in the field or inc\posed tubeis if available. The etg,- are 
ld sinoly and one lenale may lay up,h)150-200 eggs. Incubation period is 3
-1days at 20.5"('. Varly initar larvae make mines in the leaves prodLtcing 
hl0tch s, Iut iater intar larvte bore the stems. I,:te iiinto the groing 
e-,t , e." 1,i\'ae the soil' iii the fol eebtcco)nis scait,:, the attack tubels in 

i \,r\kiutLIl,ii \ a\ tlhmii Cia.K, in thC soil S\,Cllitln 0I the tubers causes 
the lint solls t1cl~ cll ItirL Ih l tt\al develo p ment\ iditre, acce,. to tv', 

Is ,._ripletud in;7 d\, in\,initl(IPT)at 12 days iir siurer (25-32).
 
Ilctote pupation the la't aspin-, a,,hite olkei) cocoon Inwhich itpUpates.
 
I ilcsC corcoons ale Clntan icd in the dead leaves or among debris on the
 

121otld.tL lTT'he pupal ,tage lasts for 5-18lds d peirding upon tetmperature.
lhe adults aie a.ctr\ ,rItl\' n2ht. Adult,, R.II.olat i\c ifo13 days at 25 C+ (, 
()re 'eecrationIscompleted iltl Month or so tltirlg suninrer. There may be 
5-(o eeriei ,nspci ycar-

l:COLOGY
 
The rt his
are pour fliers yet they disperse in the direction of the winds 

ilth flights at ground lee. The pet is carried to the new areas usually'hort 
throulh infested tubers used as 'seed. Swelling of the tubers in harder soils 
catses the "oil to ci acl, providing access to the larvae, thus crops inhard soils 
atie mnore attacked than iin light soils. lumidity does not seem to play role in 
tle pest development. 

I lOST PILANTS 
The pest attacks a nutnber of cultivated and wild plants. Among the 

cultivated plants thle most important is potao whereas tobacco, tomato and 
brinjal are also attacked to a varying degree. Some wild species of plants in 
the genera Sohvuitt, Dtuira,Nicotiana, also serve as alternate hosts. 

)ISTRIBUTION 
The insect is widely distributed in all continents of the world where its 

host plants occur. In Pakistan, it is found attacking potato and other host 
plants throughout the country. 

http:121otld.tL


NATUI RE 0F l)AIIA GE
 
,
Potatoes both inI the field" ridi ,tragc,arc attacked. In the early atoige 

of plait devulopetilcnl, leavcs anid ,tcrn ol potato are mined oi bored bv 

citeliili, Ie ,u. fCa lies aIn( dcathi of tile Shoots. The preniaturelii Inc inI hoti 
withcrilie a\\I otttrle'h aid thie j ire rice (f excrela oi tire aeiil of Ieive,,, 

a,well a t f tile pslc thi, Ihc later stages,W ]n tbcrs are' c hl le ()I Insect iI 

Ic l i tol\llot planit dL( . i iiil, i ie lu:,\ the fliialge and Collie to tile ,oil 
kfor attLickII inhtr h I., l Lii \ ,i ihikc iany burrows, into the hibers and 

lea\e ~kr~iii~ii~ilsof :crlinets rreir ruec entrance holes. 'Ihe Ourrows 
ladC h\ tle I0r :i a t' ,iict!, hiJtv ivooking an d lined with ,ilk. Similar 
,1sI1p()11 d I r! " It!"()I I I ,I tfHlhe 1[d ( iII tie stolr a es. 

(' I'NTRt I)I.,%I i 1 I S 

Salliltais: il, h ted tt f)(ibrI hoild iot he left ov'ernight inthe field as 
ill .ti iieIl 'l\\dl, In loe artl It} ti f m ivl'p('lition. Since slch eggs would he 
Clr'iled a1liL, iho.- ilic Ils I ti, "ltlac", !t)i way pest easilv gets entry Intol Ill 

tile stlu *,, I I t i, I IiAu, t'd to c) ,ls"o erveI,,a all infestation 

eJ ii h elc imc II1 ilChcif i i ,. ,1;' ,1",iiIld Ih ,l,irhl\ ;clelIncd aidn 
,,praedwith IP N)thi.l ,i 1 .l,i ii I itn 

Alw\ays uSC lk Ltl\ .tld IIll 1l 1itrce Ilerl-s 1I,,Cd ll V oid tile 

caterpillar inii ratil_, iIll 'l iiir \ills t Ie tuhber at the tirme o ia-vest 

inf'ested vines shlould he ct alid btiili 

(ultural: Damlage to tbeCs, e;,ni a oided etYcctively by planting seed111 be 
ttubers deep in tie 'oil 11ii'() a depth .)f20t)in Imole and covering them 
with abOLt 25 cm otil: ari lo ihis would the awavol C sil. keep larvae 
fioni attacking tubeis i) a gictC c\tClet. 

Biological: "I'lihecai tni1. bet no n-specific whichr a ot parasitoids occtir 

albundantly in ms)St ()1the treas wicre piotatoes are giown. They do not 
contribute a lot to SaLiu)pICY, tie pest. A nlurib Cr Of J)cific parasitoids are 
also very effective e.g. C(opuilooh) a Itchlei and Atitctlte' suh/mtli us if' 
established. 

Mechanical: Potatoes ,tored inbags are less infested than those stored 
simply in heaps. Sacks used for storing potatoes treated with I% DDT 
solrtion give additional protection. 

Chelical: Chemicals should only be used when other methods of pest 

control courld not suppress the pest and 10% of the plants become heavily'
¢%,
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infested. Dust the plants with 0.5-1 lb of Thiodan or spray 0.4% of 3ndrin. 
The applications should be repeated after 10 days if necessary. Table 
potatoes when stored should be protected by 2.5% Diazinon or 2% 
Nlalath ion dust. For seed tublers use only 5% DDT dust. 

Gtyllotalpa africana Pde B. (Giyllotalpidae: Orthoptera) 
(Mole cricket) 

I)IAG NOSTICS 
EFgg: [he eggs are oval, in shape and brown in colour, and measure 1.5 mm in 
Icitrh. I hey I- 15 cmare laid below the soil surface in chambers at the end 
0 Iur (', A Ie i lIusuil lv cinstructs three chambers and lays about 100 

clL.', in I ()',c c Liste rs of 30-50 each in them. I latching takes 2-3 weeks. Eggs 
:ii'Ll)L11Ix laid ill tic rainy seas in. 
NNph: I lie lifist ",tasc nymphs are led by the mother while in the egg
chal bCt bllhqCIinst atastl II tile hurr ws dul ing the day and com1e out 
,Itn1ilht to lforie fmr food onlle soil surface. There may be 9-11 instars and 
tile~ in1),li I)erio0d iiiav e\tcnd horn 4.5 to 7 months, depending lpO1 
Cll\ lro llilHIld colldillolls. 

Adult: 1,1c adults aie hinxi, velvety in appearance due to short setae over 
the bodv. Ilic lore Ices are adapted for digging. The wvings are folded and do 
lo0t C(~clr the fil! leitgtlh of the abdomen,. The adults also live in burrows or 

,Cic tirder day and athide tl ,.ue tr,sh d (Vrigtiinc come out night for 
feedInu. Adult, mate alter ahilit i) days of the final nyntphal moult and egg

q'eiin, 

hence tpaieiitl there are two overlapping generations in 

k I'I,, 1-2 week" later. The life-cycle is completed in 5.5 to 10 months, 
a year. Adult life 

1s 2-3 rlooith,. 

NATUIIE OF )A\IAGE 
It is a sporadic pest attacking herbaceous crops at the seedling stage. In 

cultiP.,ocd fields the insect lives iinunderground tunnels 2-3 feet deep. It 
usuIK a;t.,a1Way the buds at their point of junction with sugarcane sets and 
sometirimes the ,small seedlings of other crops. When the roots are attacked, 
the plants wilt. Sometirics the tender base of the heart-leaf may be eaten up
resulting in a dead-heart. A 10-15 per cent damage is caused to the seedlings. 
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Ileaps of soil in the cropped field are indicators of the burrows of this insect. 
The entrance to the burrow is usually on tile side of the heap. Primarily it is 
found in warm climate, at tower altitude and in n11oist soils. 

IlOST ILANTS 
NanV of tle hceoIs crops ill the seedling stage, sugarcane buds, 

n ots of newly planted crops, fresh potato tubers, etc., are eaten ip by this 
)C ,t. 

)ISTRIBUTION 
It is cosm( ipolitanl insect, found in warm regions of Africa, Asia and 

,\ustrali,. It occurs at low altitude,, and inlmoist soils. 

Nezara 'iridiiaL.tPcntatomidae: Hleiniptera) 
(Green sting bug) 

Th type locality 'ill Indiis' (I innaeus, 1758) has been commonly 
interpreted as being India. The dist iiiition Of the hug, will probably never be 
known. I lowever, an ana.lvsi, of geCnetic colour variants and specific parasites 
led to tie conclusioi thait O1iginal hlinIHC Of green vegetable bug was in the 
l-hi opian. Africa is considered to be the centre of origin of the genBus Nezara. 

'The entirely r'enCCl colour forii snmwlat.,ula of N. viridufa is the one that 
occllrs widely in the Pacific area. I other area of the ,vorld it is acconpanied 

bv several other coloLIn forms, (Yu kawa and Kiiitani, 1965). This retlects that 
ieCIe couIld be ,everal form,, of this insect in lndo-Pakistan sub-continelnt. 

1)IAGNOSTICS 

E gg: Barrel-shaped. 

Nyniph: Small, blackish and wingless. 

Adult: Approximately 0.5 inch long and has a triangular-shaped scutellum 
that extends from just back of the "shoulders" narrowing posteriorly to a 
point. Front wings are thickened and stiff at the base, but the distal half is 
much thinner and membranous. These membranous areas of the wing 
overlap over the back when not in use. The adults are dark-green. 

LIFE HISTORY 
The barrel-shaped eggs are laid at night in neat rafts (=clustors), 

usually of 40 to 80 or more and they are -,emented firmly to one another and 
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are deposited on tile underside of tle foliage or on to the sheltered surface of 
a leaf. The eggs are often beautifully coloured and ornamented. These hatch 
in 4 to 9 days. and the newly emerged nymphs remain together near tile egg 
shell liar a day or two, a degree Of' giegariounes,, prsitirig al,,o in the next 
instar or two. There are five nymplial stages before the adult emerges, 24 to 
0) da's a ftcr hatchiio, dending on tempcrattrc. The nympial ,tage, are 
nult-1cOloiircd, hLut the adults are a uliforni green inthe form smarti dula. 
The adult , ca . fly stIonlgl'. There may be one to three or perhaps four 
generations in a year, and perhlpq(, ei)i inareas with no perceptible winter. 

1ihe adult bug , lIve ilp to 3 weck, in hot weather. In regions with a cold 
xxinlter thoc o the autum1n Leieration may live ntch longer, thibernating in 
debris, iunder hark, irilbuilding,, inactive and rnon-reproductive. Such 
O elx%Intcr Ing (i hmibcr natin adull bigs change colour from green to brown. 
In arca Nxith a less ,,,crc winlter the still-green adults may remain active, 
a IthLa h i- repr IdCti,,e. Waite (198() showed that the adults and nymphs 
tend to bask cxposed on the surface of the plant canopy in the early day light 
L tit bChaViotLr that can be availed of iniapplying cheimical control 

Illc i,,re ,. 

I1OS'F PLANTS 
The h o t plalit range of Nc:cua viridula is so broad that it is 

Iiipracticable to list here all as,,ociated pests, the spectrum of which varies 
\idelv ton crop to crop and from place to place. However, legume seed 
crWl., ire important hosts iii a great many countries. IlPakistan lady's finger,r 

potat( es, beans and tomatoes are the hosts in vegetable crops.
 

NATURE OF DAMAGE 
Damage is cauised both by lymphs and adults by sucking sap primarily 

from pods, buds, blossoms and seeds. Removal of liquid contents of 
developing seed makes them flattened and shrivelled. If the pods are 
attacked at an early stage of development, "catfacing" or pitted holes will 
occur on bean pods. 

When not controlled by chemicals or natural enemies, this bug can be a 
serious pest of a very wide range of crops and ornamental plants. The attack 
of the bugs is concentrated chiefly on fruits and fruiting bodies, which, 
through the removal of sap and the injection of saliva, show discolouration, 
malformation, stunting and shrivelling. Heavily attacked tomatoes, for 
instance, are repulsive and inedible and even lightly attacked ones are 

/"
 



527 

unmarketable. On soybean in Brazil. green vegetable bug attack affected pod
development, increased pod fall, and reduced the number of seeds per pod. 

The bug has been shown to carry spores of fungal diseases from plant 
to plant and to transmit plant pathogens during feeding. 

CONTROL NIE'T)ODS 
Crops sanitation is advised to help control this pest. The insect can be
 

controlled hv ,praying with any 
 of a range of carbamates and
 
or gan1()in(ipihlrtLs Cotnlp )UI rids. Most of these persist on the plant for only a
 
relatively brief period, 
 ,o that crops soon become liable to reinfestation by
 
bugs fivi rIg from other arc.
 

II111any places,, bh lgical control by introduced para:ites is so effective
 
that chemical control i,, ,elcon necessary. Some cultivars are less damaged
 
by Ncz.ua than others and a strain of soybean that appears 
to have a high
 
level of resistance has been selected.
 

Bagracla crtuciferartm (=picta) (Pentatomidae: Hemiptera) 
(Painted bug) 

I)IAG NOSTICS
 
Egg: The eggs are oval and pale yellow. They are laid singly or in groups of 2
3 on the leaves, stalks, pods and sometimes on the soil.
 
Nymph: The nymphs are black with a number of brown markings.
 
Adult: The bugs are sub-ovate, black and have a number of orange or
 
brownish Spots.
 

HOST PLANTS 
It is distributed world-wide and attacks toria, sarson, mustard, rape, 

cabbage, cauliflower and turnips, etc. 

LIFE HISTORY 
The painted bug is active from March to December during which 

period all the stages can be seen. It passes ie winter months of January and 
February in the adult stage under the heap of dried oilseed plants lying in the 
fields. The female can lay 37-102 eggs in its life span of 3-4 weeks. The 

A 

Il
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incubation period lasts for 3-5 days and 20 days during summer and winter,
 
respectively. The nymphs fully develop in five stages and transform
 
themselves into ,%dlts in 16-22 days and 25-34 days during summer and
 
winter, respectively. The :nsect completes 9 generations in a year. The
 
duration of a completed life cycle is 19-54 days.
 

NATURE OF DANIAGE 
Both the nymphs and adults are responsible for damage. They suck cell

sap from ihe leaves and the developing pods, which gradually wilt and dry up. 
They also excrete a sort of resinous material which spoils the pods. 

Leptinotarsa deceinlineata Say (Chrysomelidae: Coleoptera) 
(Colorado potato beetle) 

Egg: Eggs are laid in batches.
 

Larva: Reddish, humped and with two rows of black spots on each side of the
 
body.
 

Adult: Robust, yellow and black striped beetle about 3/4 inch long. 

Pupa: Pupation takes place in the soil. 

HOST PLANTS 
Potatoes, tomatoes and brinjal. 

LIFE HISTORY 
About 500 eggs are deposited in batches of about 24 each on the 

underside of leaves. Eggs hatch in 4 to 9 days and larvae become full-grown 
in 2-3 weeks by consiming the leaves. Pupation occurs in the soil and 
requires 5-10 days to become adult. There are 2-3 generations in a year. 

NATURE OF DAMAGE 
Both larvae and adults are responsible for damage. They devour 

foliage. 
N 
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Aphis craccivoraKoch. (Aphididae: Hemiptera) 
(Cow pea aphid) 

Synonyms: Aphis lahurni Part., A. inedicaginis Part.,A. robiniae, A. 
leguminosae,A. papilionacearum 

DIAGNOSTICS 
These are small, reddish to dark brown, soft bodied insects found 

usually in colonies on all the aerial parts of the host plant inciu'ding fruits. In 
an aphid colony individuals in all developmental stages and both winged and 
wingless forms are met at different seasons of the year. Both winged and 
%ingless iidividuals reproduce parthenogenetically and viviparously. 
Adult: lfingles form : 1.5-2 mmto long, shining black, antennae shorter than 
body and bear small hairs. Abdomen dorsally provided with a large, dark and 
solid plate. Segments 1 -V without marginal tubercles. Base of segment VI 
about 1/3 to 1/2 as long as processes terminalis. S:phunculi black, scaly 1-2/5 
to !-4/5 as long as cauda. Cauda dark, slightly pointed and has 5-6 bristles. 
Winged parthlcnogctlicfinale': 1.5-1.8 mim long, antennae blackish with short 
hairs, Ill antennal segment with 3-8 rhinaria (rhinaria absent on joint IV & 
V). Dark and large dorsal abdominal plate dissolved into cross markings of 
varying number. Very exceptionally segments II-V contain marginal 
tubercles. Siphunculi and cauda blackish. Siphunculi 1-1/3 to 1-3/4 as long as 
cauda. 

Nymph: Resembles to a great extent wingless adults in general morphology 
except small in size, brownish in colour and faintly dusted with wax. 

LIFE HISTORY 
Under tropical and subtropical climatic conditions the pest breeds on 

different host plants (leguminosae) throughout the year with varying 
population density. 

In the absence of cultivated host plants it breeds nn the wild ones, but 
as soon as they are available it migrates from the later to the cultivated. In 
drought periods the pest can take refuge on weeds or may also withdraw into 
cracks in the soil. With the onset of rains they are driven out and they once 
more colonise aerial portions of the host plants. The summer morph of A. 
craccivora is fairly susceptible to low temperatures, thus it cannot tolerate 
and die out in the frost of the cold regions. Reproduction is parthenogenetic 

;'' 
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(females reproduce without mating) and viviparous (females give birth to
 
living youngs instead of laying eggs). Both winged (alatae) wingless (aptcrac)
 
ltemales reproduce. Under reasonably suitable climatic conditions one
 
virginaptera may produce 97-112 young ones in its life time (27-33 days) at
 
the rate of 2-3 youngs/day. Alatae produce only half the progeny produced
 
by apterae. The young ones moL1t four times and become adult in 20 days (3
19('C) and 7 days (I 1-28(C). The mortality of the nymphs is relatively high.
 
One generation is completed in 6-8 days.
 

ECOLOGY
 
The size of the aphid differs greatly from one host to another and the
 

Colou11 varies frorn season to sc'lson. On sumner crops adults are smaller and
 
reddish brown while on winier crops they are larger and black. A. craccivora
 
has the ability to migrate over wide distances. In drought period irrigated
 
plants are more heavily infested than non-irrigated plants. As soon as
 
drought period is over plants which grow normally without irrigation, are
 
again preferred. 4. craccivora attack on densely planted parts of the field is
 
slight than on sparcely planted parts. Ants consistantly visit colonies of this
 
aphid.
 

HOST ILANTS 
Preferably all members of the family Leguminosae e.g. lucerne, 

groundnut, broad beans, pea, etc. are attacked. Some members of the family 
Malvaceae, Chenopodiaceac, Cucurbitaceae, Compositae, Solanaceae, etc. 
also serve as host of this aphid. 

IISTRIBUTION 
This aphid is widely distributed in tropical countries e.g. in Asia, Africa, 

Australia and South America and Pacific Islands. In the temperate zone of 
Europe and North America it is represented by races or sub species. In 
Pakistan, it occurs through out the country. 

NATURE OF DAMAGE 
Both the nymphs and adults are sap feeders. Black colour of the aphids 

in colonies can be seen usually on the apical portions of the plants from a 
distance. The aphids secrete honey-dew and the surface of attacked plants 
gives greasy or oily appearance. On the infested plants ants are seen running 
here and there visiting aphid colonies for collecting honey-dew. Young plants 

N',) 
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when attacked remain stunted. Likewise, wilting of tender shoots occurs 
during hot weather. Leaves are mottled with chlorotic or dark green spots 
and plants remain stunted, even in crops like groundnut. Ileavy attacks at the 
time of flowering and seed formation on leguminaceous plants negatively 
affect the yield and the plhnts may wilt. The aphid is a known vector of about 
30 phytopathogenic viruses e.g. "rosette virus complex". The damage by 
viruses is not only confined to the legumes but may also spread over to non
leguminous crops i.e. cotton etc. Virus attacked plants show abnormalities 
e.g. rsetting, stunting, mosaic, mottle, etc. Usually virus attack is confined in 
paxtches to the edges and corners of the field, a sign that virulent aphids are 
present very early in the season. 

CONTROL METHOI)S 
Biological: A number of parasites attack this aphid in Pakistan. Important 
amng them are .,*Ihiditis absinthii Marshall, Aphelinus basalis Westwood, 
Aphid'nc,Yti. lpl/idivora (Nlagr.), Ephednis sp. nr. Ceravicola Stary, TrioVys 
sp. Sinensi.s Mackauer and Ly.silhMcbUts jitibrnm Marshall. Among the 
predators two anthocorids, one chamaemyiid, one chrysopid and nine 
coccinellids and nine syrphid species are recorded in Pakistan. 
Cultural: Densely planted lucerne, groundnuts, etc. in the field discourage 
colonisatiom by aphild,. The sooner the crop has grown and closer the plants 
before the aphids migrate from wild plants, the lesser the attack. 
Chemical : Comparatively large number of preparations with effective action 
against, ,1.craccivoraare available. Some of these are Dimecron, Malathion, 
Trichlorphon, Menazon, Monocrotophos, Diazinon, Dimethoate, etc. In hot 
regions chemical control with Nicotine, Pyrethrum and or Rotenon is 
decidedly advantageous despite their short term efiect which permits 
reinfestation within 1-3 days after application. Residue problems may arise if 
granular or similar preparation for soil application (Phorate, Disulfoton) are 
used. 

Phytomyza atricornisMeigen (Agromyzidae: Diptera) 
(Pea leaf miner) 

DIAGNOSTICS 

Larva: Maggot is white, legless, wedge-shaped and about 1/8 inch long. 
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Pupa: Pupae are light brown, oval and ringed with ridges.
 
Adult: Small fly, about 1/8 inch long with a yellow and black thorax and
 
black head. Adults fly quickly for short distances when disturbed.
 

HOST PLANTS 
Peppers, all cucurbit crops, beans, peas, tomatoes, potatoes, brinjal and 

spinach. 

LIFE HISTORY 
About 10-20 generations are completed in a year. Adults deposit small 

eggs into leaf tissue. Under optimum conditions eggs hatch in 4 days. Iarvae 
feed in leaf tissue for 14 days, pupate in the soil, remain there for 5 days and 
then emerge as adults. The life cycle under optimum conditions is completed 
in 23 days. 

NATURE OF DAMAGE 
Maggots live by eating leaf tissue between the upper and lower surfaces 

leaving slender, white, torLuous trails through the leafs interior. 

Chrotogonis tractlypterus Blanchard (Acrididae: Orthoptera) 
(Surface grasshopper) 

Many species of grasshoppers cause damage to vegetable crops. This 
pest is polyphagous and is widely distributed throughout the world. 

DIAGNOSTICS 

Egg: Elongated-oval. 

Nymph: Resembles adults, but is smaller in size and lack fully developed 
wings. 

Heliothisarnigera(Hb) (Noctuidae: Lepidoptera) 
(Tobacco bud worm, Gram caterpillar, Gram pod borer) 

Synonyms: Heliothis obsoleta, Helicoverpaarmigera 

DIAGNOSTICS 
Egg: The eggs are 0.4-0.5 mm in diameter. They are spherical with a 
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flattened base, which serves as a surface of attachment and are ribbed. Upon
magnifying, the egg surface shows 24 ribs, alternate one being slightly shorter 
than transverse ridges between them. They are shiny white when first laid,
changing through greenish yellow to dark brown before h:itching.
 
Larva: 'he 
 newly hatched larva is tral-,lu1Cnlt and whiti,,h IIIC(IOLII. The 
number of instas in nature is, generally six, although seven instar 
po)pulathiw, are known in ,olutherii Zimbabwe, where de\el pme ifi kprolonged. Advanced larvae are very vaiable in colour and pattern. They 
may be 1)1;ick, I)wn, or green to pale yellow or pink in cohLon arid inc asuHri fig
about 40 mm iiilength. They ottein feed with only the front po rt io of the 
body ini'de the hole they fruit, bollhave holed in the or other part ol the 
plant. Iarvac ofien imove about a plant from one fm itor pod to another, ot
 
eveni frim oinie plint to another of a different tpecies. They attack other 
larvae of their own kind tHey .nconiter and in some circi instances 
cannibalism isapopulation reuiLatmi, k)r example inl
closed-head varieties of
 
sorghun 
where larvae Conie .inoclose contac. Dtlirat ion of larval 
developnillt isalso affected by the type of food, feed irg oi srinilower, for 
example, re,,iltl g inmuch longer developmental peiiod., than on chickpea 
or maize. l)istingnishing characters are conspicuous body hairs on prominent 
tubercles, skin rough and a dark band along the back on each side of which 
there isa pale bauid, followed by another dark band and then a very thin light
 
band.
 

When fully grown the 11. arinigera larva ceases feeding and crawls or 
drops tothe ground, where itburrows to a depth averaging about 10 cm, but 
varying from 2.5 ciii, deeper burrows being,associated with lighter soils. Itthe 
soil isvery hard the larva may avail itself of a crevice. When itconies to rest, 
the larva fornis an earthern cell and, after a day or so in a prepupal stage, it 
turns into a pupa. 
Pupa: Pupa brown, pupatior takes place in soil, thus one very seldom 
encounters pupae in an infested field unless soil is dug to expose them. In 
areas with a marked cool season, some ar all of the pupae may enter 
diapause inautumn, which adds a safety factor to the overwintering of the 
species. Emergence from the pupa may be delayed by drought, as well as 
cold. 
Adult: Adult stoutly built, ochraceous moth, wingspan 40 mam. General 
colour variable ranging from dull yellow or olive grey to brown. Fore wings
marked with greyish wavy lines and black spots of varying sizes on the upper- '
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side and black kidney shaped mark and a black iounded spot on the 
underside. Hind wings white with dark veins and with a broad blackish band 
along the outer margin. Since the moths are rioctural they are seldom seen 
during the day. When conditions are most favourable, tile adults emerge 12 
to 14 days alter pupation. 

IAIFE tSTORY 
'ihe pest Iihernates in pupal stage in the soil. The moths start emerging 

in spring. The miths are nocturnal in habit, thus they feed, mate and oviposit, 
only at ihit. 'Ihe moths feed on Plant nectors and start laying eggs within -1 
days 01f eme rgenrIce. The eggs laid singly, ino,,tly between 2 I )1)are hours and 
mid-night, tle pireferred site for moiposition is difl'ferent in different Crop
pla. iV. 

()i Cotton, ovipo',ition is heaviest oli the upper Sill lace o! tile leavC,, lit 
the lIpper par ,Of tl' platnt and lightest on the liwer surlace of'the leaves li 
the h{,aer parts of the plant in some Ailc' ciiouritii.) ()I "Oillh host pilanits 
they arc laid oI the lower Alll'ace of the leave, along the iiidlil, but they 
l11aV al s1) he laid oil buds, f'oWers, between tile calyx aid youig fruit and on 
tender foliage at the top of' the plant. (n tonialo and tobacco tile eggs arc 
laid preferably on the inderside of' the le.,ves wher-as iligram the moth 
pietcrs to lay eggs, ()ileaf-lets. lncu batiol period is 2-8 days depiending upon 
tle ternipCeraltu ic. liut uinder cool coriditiois they may take tip to 17 days to 
hatch. Utoinhatching at first the young larvae usually feed on their egg shells 
before Sr;irtiiig to 1'cer il(i tlee tnder foliage of their host plants. Although 
the larvae feed for a few days oin the leaves but preferably they bore into the 
fruits, flowers and buds of their host plants which they hollow out. After 
boring into the fruit or bud the larva commonly feeds the inside contents with 
m1LItci of its body lie outside the hole on the surface of the fruit. In laboratory 
cultures the nubler of larval instars can rairge from five to nine, depending 
upon the vigour of the strain, the temperature experienced arid the type of 
food. 'I he iiiJiber of instars in iature is, however, generally six, although 
seven instar populations are known in Southern Zimbabwe, where 
development is prologed. In the field the larva before reaching maturity 
Passes througli 6 instars which may take from 15-35 days or even Ipto 40 
days. The time spent in the larval stage (developmental limits being betwen 
11 and 34U'C) is stated to be as brief as 8 days in the Punjab in India arid as 
long as 5 1 days in Southern Zimbabwe, but seems to average between 14 to 
18 days in the hot season in most places. For pupation the larva enters deep 



536
 

into the soil up to a depth of 25-175 mm where it constructs an earthen cell in 
which it pupates. On maize plant, however, pupation take place in the tip of 
tile cob and before doing so it spins a silken cocoon. The pupal period is 8-15 
days. After emergence the moths mate and start ovipositing thus a new 
generation start,,. There may be several generations during the active season 
depending upon the climatic c)nditions and the availability of the ho,,t plant 
of the area. The pupal period of the generation which occurs at the start of 
winter sca, Ii is prolonged and such pupae hibernate in the soil. The moths 
from tlien would emerge in the next spring for new infestation. 

HOST PlANTS 
The insect leeds ,,;i a v,tic range of host plants around the world 

nicludiing cotton, I i)acco, maize, sorghu iii, sunflower, legu mes i.e. (grams, 
pea) citru,, t0i)lat( c,,, okra, and other fruit crop.". 

In Plakista n, tle l)est is serious bc,,ides other crops on tomato in hills 
and gram in the I laius. Soic (if the wild plants which serve as alternate host 
Of this insect are in tile plant fainilies Eulphorbiaceae, Amarantariceae, 
Malvaccae, Solanaceae, ( 'olnpositac, Convlvulaceae, etc. 

DISTRIBUTION 
The insect is widely distributed in whole of Asia, Africa, Eastern 

Australia, and Southern Europe. In Pakistan, the insect is found in all 
climatic zones where its host plants are found. 

NATURE OF )AMAGE 
Severe attack of I. arnigera occurs at the time when flowering and 

fruiting takes place on its host plants. During the active season of the pest 
there may be a succession of attacks on various crops as they come into 
flowering and fruiting stage. The larvae although feed on leaves but 
preferably attack floral parts of the plant including buds, flowers and fruits. 
Symptoms of attack by the larva vary on different host plants. On tomato, 
peas, okra, etc. the larvae partially bore into the fruits to feed on the contents 
and hollow them. On cotton and gram the larvae bore into the bolls and 
pods.
 
CONTROL METHODS 

Cultural: With a highly mobile, opportunistic pest like H. annigera, cultural 
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control practices have limited applicability. Theie seems to be good sense in 
eliminating weeds from which 1H. arigeralarvae might migrate directly on to 
crop plants. In the literature possible value of uncuIt ivated marginal areas in 
the survival, builIldup, and subsequent of predators and paraites of 1t. 
a(mgera iaive been ,tressed. 

'thus most important 5,anitry control niethod is to destroy alternative 
host plnts and crop remains atter the harvest to avoid any ratoon growth 
supporting an carly generation of the pest. After the harvest of the crop deep 
phlghi ng is recominmended to destroy the overwintering pupae in tihe soil. 

In arc' where the pest is very serious the dates of sowing of different 
crops shnld be such that pe ri,,of flowering in various crops shoulId be as 
sli rt ats zdv'idpossiblC. 'Ihis is to a ',uccessive bu ilduIp of the pest population 
from one crop to aml thK r. lF'or example, an early sown maize foih wed by late 
, k,lcotton will eIlC(ilraigC a heavy incidence of the pest ol tile later crop. 

liversionarv crops or trimp crops are good ncams of attiactin tile pest 
where it is killed Iyspraving, etc. 
Biological: 0I the listed 37 species of parasites from I. armigera in India, 
only 8 were rated as important, on the basis of achieving over 3% 
pa a,-it,,atio l of available hosts. 

A nuLbcI of egg and larval parasites and predators are recorded 
attacking the pest but these are not very effective. A polyhedral virus also 
attzacks the l)est. The scope of using this virus is great in future. 
Chenmical: In suddCn onsets of attack, chemical control is the only effective 
method Of control. Effective insecticides are Carbaryl 0.1% or Endrin 
0.025%'- or [Indosulfan 0.25-0.5% UIN spray. Carbaryl is specially effective in 
areas with low rain fall. For the effective control proper time of insecticidal 
application is important. The crops should be sprayed if 1-1/2 to 2 eggs are
 
found per plant.
 

Note: The wide host range of ti. armigera involves many associated pests. The 
following are likely to be important: 

I emiptera: Acyndzo.iphon pisum, Beinisia tabaci, Nezara viridula and 
Rhophalosiphuwinzaidi.'; 

Thysanoptera: Thrips pahni,T tahaci 
Diptera: Contarinia sorghicola, Delia platura and Ophiomnyia phaseoli 
Lepidoptera: Agrotis ,,pp. (including A. ipsilon), Etiella spp. Maruca 

testulalis, Mythimna veparata and Spodoptera litura
 
Acarina: Tetranychus spp. !\",,)
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Oi the above pests, chemical control would be most likely to be applied 
against thrips, flies, somfe caterpillars and mites. 

A thalia hgensproxima (K lug) (Tenthredinidae: Hymenoptera) 

(Mustard sawfly) 

Synonym .-Ithatia proima 

I)IAGNOSTICS 

Egg: oggsarc elongate, yellow-white, small and are laid singly in slits made 
by the ftenalc \ith its vawlike ovipositor in the leaf tissues on its underside 
aloi" the 111,11s 
lar/a: t!Il-Lgro\\ la I \ ai i., {oil' black or( dark green with black head, wrinkled 
apl)caralcc, and cN$1i cal b1(lIy nei,,u ring It0-18 mm in length. Therefore, 
five hl)ack ,trips on the body. L.,arva has 8 pairs of abdominal piolegs and 3 
pails of thoracr c I.'llv icemble lcpidopterous larvae but can be 
distingui,,hed by alImIlin.il ,1rlegp. 

Pu pa: Pu pa yCh wl I to gree a, enclosed in a water proof oval ,ilken cocoon. 
Pupation tA-,, place in soil tip to a depth of 25-30 mim. Measures 7 mm in 
length aoig the black doral line. 

Adult: Adult small, ge Nrye'llow body (abdomrIen) with black markings oil it. 
Wings trans!LtcCIlt, smoky with black veins. Antennae long, head and thorax 
black. AdtLlts are sluggish and do0 not fly m1uch. 

IIFE HISTORY 
During the SUnmer months (April-Septernber) when none of its host 

plant is available the pest remains inactive and it is found only as larvae 
encioed in silken cocoons in the soil. In October these larvae pupate and the 
flies appear on wings, which actively breed ol various host plants till March. 
Thus by March all stages are found in the field. The adults live only for 2-8 
days during which each fly lays 30-35 eggs singly on the underside of the 
leaves. For oviposition the female makes a slit with the help of its saw like 
ovipositor in the tissues of the leaf along the margin and deposits an egg. 
Incubation period is 4-8 days. Upon hatching the young larvae feed holes 
gregariously on the leaves. The larvae are active during morning and evening 
hours whereas they hide thciselves in the plant parts during the day. The 

http:alImIlin.il
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larvae are full-fed in 11-37 days during which they pass through 7 larval 
instars. Full-grown larva enters the soil up to a depth of 25-30fmm and after 
spining a silken cocoon pupates in it. Several larvae may lie together in a 
lump. Pupal stage lasts for 4-8 days or may extend up to a month depending 
upon weather. It takes 31-47 days to complete one generation and there may 
be 2-3 generat;ons from October till March. 

HOST PLANTS 
The pest feeds on various plants of the family Cruciferae like turnips, 

raddish, cabbage, cauliflower, mustard, etc. It has also been recorded on toria 
and rapeseed. 

I) ISTRI BUTION 
The pest is widely distributed in South-east Asian countries. It has been 

reported from Pakistan, India, Burma, Formusa, Indonesia, etc. In Pakistan, 
it is found in all parts where its host plants are cultivated. 

NATURE OF )ANIAGE 
The larvae daniage the plants by feeding holes in the leaves, or even 

nibbling the margins of the leaves. Leaves are skeletonised and the seedlings 
succumb to the attack. The young plants are altogether defoliated leaving 
only thicker veins. The older plants when attacked do not bear seeds. In 
severe cases of infestation even epidermis of the shoots is also eaten up. 

CONTROL METHOI)S 
Chemical: A number of insecticides have been tried against this pest in 
various places. Dimethoate 0.03% spray gave good control of the pest. The 
Punjab government has recommended the use of any one of the following 
insecticides during the activity period (October to May) of the pest. 

Insecticide Formulation Dose/acre 

Malathion 57 EC 800-1000 ml 
Perfekthion 40 EC 300-400 ml 
Roxion/Cygon 40 EC 300-400 ml 
Rogor 40 EC 300-400 ml 
Curacron 50 EC 400-500 ml 

"\J
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Rhopalosiphunm (Lipaphis)erysimi Kaltenback 
(Aphididae: Hemiptera) 

(Mustard aphid) 

It is world-wide in distribution and is a serious pest of cruciferous 
oilseeds (toria, sarson, raya, taramira), brassica vegetables (cabbage, 

cauliflower, knol-khol, etc.), potato and amaranthus. 

DIAGNOSTICS 
The adults and nymphs are louse like and are pale-greenish in colour. 

They are seen feeding in large numbers, often covering the entire surface of 
flower-hUds, ,hoots, pods, etc. 

!,!FE HISTORY 
This insect is most abundant from December to March when it infests 

various cruciferous, oilseeds and vegetables. During the summer, it is 

believed to migrate to the hills and there is some evidence that aphids also 

survive on abandoned stray plants of cabbage and on cruciferous weeds in 

the plains. The pest breeds parthenogenetically and the females give birth to 

26-133 nymphs. They grow very fat and are full-fed in 7-10 days. About 45 

generations are completed in a year. Cloudy and cold weather is very 

favourable for the multiplication of this pest. The winged forms are produced 

in autumn and spring and they spread from field to field and locality to 

locality. 

NATURE OF DAMAGE 
Both the nymphs and the adults suck cell-sap from leaves, stems, 

inflorescence or the developing pods. Owing to the very high population of 

the pest, vitality of the plants is greatly reduced. Leaves acquire a curly 

appearance, the flowers fail to form pods and the developing pods do not 

produce healthy seeds. The yield of the infested crop is reduced to one-fourth 

or one-fifth. 

CONTROL METHODS 
Since vegetables are consumable commodities, soft insecticides like 

Malathion 0.05% or Nogos are recommended. For oilseeds pollinators are 

involved at flowering stage, for which advice of Agricultural Department 

should be sought. 
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PierisbrassicaeLinn. (Pieridae: Lepidoptera) 
(Cabbage butterfly) 

Synonyms: Pontijabrra(isicae,Alancipium hras.icae,Ascia hra11.sicae 

I)iAGNOSTICS 
Egg: Eggs are laid singly or in cluster usually on the underside of leaves. 
Individual egg, pale white or yellowish, long, rounded or flask shaped, with 
many longitudinal ridges on its surface running from the top to the base. 
These are deposited on the upper or the lower ,ide of the leaves, and are 
1.20- 1.22 inl Ining an( 0.20-0.25 nini wide. 
Larv : Ymloll larvae pale-yeIlow, Iatcr oil turn greenish vllow. Body covered 
with many small black dots of varying sizes and small short hairs. llead 
capsule ilack with white ,trips. Niahmood and Alan (1986) sttidied the life 
history in tile lahoiatory. The following description of different lar,al instars 
ha, been take n fron their paper: 

1t ,sta, ltana: The body was dirty white in the beginning and changed to light 
yellow. Small black spots appeared on dorsal surface. Ilead and eyes were 
black. Pody length was 1.00- 1.10 mm (X = 1.05 mim) 

2nd stag lan'a: The body became pale yellow with prolinent black spots on 
dorsal side. All body was covered with white hair, black head and eyes. Body 
length oin the first day after moulting was (.00-7.0() nm (X = 6.75 rmm). 

3rd stagc lana:The body was greenish yellow with prominent black spot,- on 
dorsal side and covered with white hair. lead and eyes' kDIour was same as 
in the previous instars. Body length on the first day after rIoulting was 13.50
15.00 mm (X = 14.20 mm).
 
4th st(ge lana: All characteristics were same as in previous instar. Body
 
length on the first day after moulting was 24.00-26.00 mm (X = 24.50 mm).
 

5th staqg( lana: The body was greenish yellow with prominent black spots on 
dorsal side. All body still covered with white hair, head black with a small 
white spot in the centre on the front side. Eyes were dirty white with many 
minute black spots on its surface. Body length on the first day after moulting 
was 32-34 mm (X = 33.60 mam) while 40-44 mm (X = 42.10 mm) before 
entering into prepupal condition. 

In the field, the young'larvae (1st, 2nd and 3rd stages) fed gregariously 
and made small feeding holes of irregular shape usually in the tender leaves. 

http:24.00-26.00
http:0.20-0.25
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Later, larval stages separated from each other but remained on the same 
plant. They only moved to other plant when the first plant was completely 
defoliated. In cabbage, the head remained smaller in size due to heavy attack 
of the insect and market value was drastically reduced. Total larval period of 
16-22 days under laboratory conditions was closer to the results of Atwal 
(1976) but, Edward and Heath (1964) claimed larval period as 28-42 days. 
This difference may be attributed to different environmental conditions 
Linder which the studies were made. 

Prepupal stage: Under laboratory conditions, the full-grown larva left the 
host and attached itself to muslin cloth or the side of beaker and assumed 
prepupal condition. In the field, the full-grown larva assumed prepupal stage 
on the upper or lower surface of the leaves, branches/twigs of other plants 
present in the field, trees or the walls near the field. The prepupal period was 
1-2 days. 

Pupal stage: Pupa was greenish yellow with many small black dots of 
different sizes on the body. Body naked, with a silken girdle. Pupation takes 
place on plants or any other high place like wall, etc. The tail of the pupa was 
attached to the substrate with a button of silk in such a way that the body was 
kept hanging (50-100 angle) with the support of a single loop of silk that 
encircled the body near its middle. The length was 23.00-24.00 mm (X = 
23.40) while width was 6.50-8.00 mm (X = 7.05). Pupal period was 9.12 days. 

Adult: Adults medium sized, body black, wings white to yellowish white. Fore 
wing with a large black patch on apical angle, hind wing with rounded black 
spot on anterior margin. Male easily distinguishable from female by its 
smaller size and two black rounded spots in the centre of each fore wing 
(visible only on the underside). In females, however, these spots are visible 
on both the sides i.e. upper and lower side of fore wing. A female measures 
6.5 cm across the spread wings. The males are smaller than the females. 

LIFE HISTORY 
The adult butterflies are good fliers. To avoid extremes of weather and 

in search of food plants they regularly migrate from hill to plains and then 
back to hills so that winter is passed in plains and summer in hills. In 
Pakistan, the butterflies migrate from , hills towards the plains in 
November where they breed till April. IV 'ation from the plains towards 
hills starts in April-May and there the pest ains active till November. The 
adults lay eggs usually on the underside of t. Leaves. The eggs are laid singly 
or in clusters of 50-90, on the upper or lower side of a leaf. One female may 

http:6.50-8.00
http:23.00-24.00
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lay 190-390 eggs in its life time. Incubation period is 11-17 days from 
November to February and 3-7 days during March-May. Upon hatching the 
young larvae feed gregariously on the leaves and make holes of irregular 
shape. Older larvae disperse and feed on the leaves in such a way that only 
major veins are left and at times the whole plant is defoliated. The larval 
period is completed in 15-22 days during March-April and in 30-40 days 
during November-February. They pass through 5 instars. Pupation usually 
takes place on a higher place like plant or wall etc. away from the food 
plants. The pupal stage lasts for 7-14 days in March-April and 20-28 days 
during November-February. The adults upon emergence feed on plant 
nectors and may live for 3-13 days. They are usually seen flying and visiting 
ornamental flowers. The adults after mating lay eggs and next generation 
starts. There nmy he 4-6 generations per year. Information about duration of 
various life stage as reported by Mahmood and Alam (1988) is reproduced: 

Table i: Duration of different life stages of PierisbrassicaeL. at Islamabad 

Stage Range Average 

No. of eggs per female 190-390 273.80 
Incub;ttion period (days) 3-8 5.07 
DIuration of lst instar larva (days) 3-4 3.53 
l)uration of 2nd instar larva (days) 3-5 3.86 
Duration of 3rd instar larva (days) 3-4 3.53 
)uration of 4th instar larva (days) 3-4 3.26 

Duration of 5th instar larva (days) 4-5 4.40 
Total larval duration (days) 16-22 18.90 
Prepupal period (days) 1-2 1.20 
P1upal period (days) 9-12 10.53 
Adult male life (days) 3-4 3.13 
Adult female life (days) 6-8 7.50 
Generation period (days) 32-52 41.50 

HOST PLANTS 
All plant species of the family Cruciferae are attacked, but most 

preferred host plants are cabbage, cauliflower, cole, collard, and Brassicaspp. 
It may also attack turnip, raddish, sarson, toria and other cruciferous plants. 

DISTRIBUTION 
The pest is widely distributed in all regions of the world with 
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temperate, subtropical and tropical climates. In Pakistan, this insect is found 
in all climatic zones including cnastal and subcoastal areas, plains, sub
mountajinous and mountainous areas wherever the host plants are present. 

NATURE OF DAMAGE 
The damage is caused by caterpillars only. The first instar larvae just 

scrape the leaf-surface and occur gregariously. Later instars make small 
feeding holes of irregular shape usually in the tender leaves. Older larvae, 
however, separate from each other but may remain on the same plant. They 
feed from the margin inwards, on all parts of the leaf, leaving only the harder 
veins intact. In severe i,'station the plants are altogether defoliated. Heads 
of the attacked cabbage and cauliflower remain smaller in size and their 
market value is drastically reduced. 

CONTROL METHODS
 

Mechanical: In small plots the pest can be controlled by collecting the egg
 
masses, larvae and pupae with hand and butterflies with hand nets. The
 
collected insects can be killed in kerosenized water. The larvae occurring on
 
leaves can be shaken and dropped in kerosenized water.
 

Biological: ipanteles glomeratus a hymenopterous parasitoid is common on
 
the larvae of the pest.
 

Chemical: The pest can be effectively controlled by spraying the crop with
 
different insecticides, important among them are Malathion 0.05% or
 
Diazinon 0.02% or Carbaryl 0.2%.
 

The Punjab government has recommended the use of any one of the 
following insecticides during the activity period (October to April) of the 
pes". 

Insecticide Formulation Dose/acre 

Malathion 57 EC 800-1000 ml 
Sevin 85 SP 1000-1200 ml 
Nogos/Vapona/DDVP 100 EC 200-300 ml 
Decis/Gymbush 2.5 EC -200-500 ml 
Dimecron 100 EC 200-250 ml 
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Plutellaxylostella (Linnaeus) (= maculipennisCurtis) 
(Plutellidae: Lepidoptera) 

(Diamond back-moth 

Synonym: Plutellamaculil)ennis Curtis 

DIAGNOSTICS 

Egg: Minute, yellowish-white, pin-head sized, oval, somewhat flatened eggs 

are laid singly or glued in groups of two up to eight, mainly on the underside 
of the leaf. The egg hatches in 4 to 8 days. 

Larva: The full-fed caterpillar measures about 8 mm in length and is pale

yellowish green in colour with fine scattered erect black hairs over the body. 

Pupa: Pupal cocoon is a beautiful gauzy sac, but so thin and loosely spun that 

it hardly conceals the pupa. It is usually fastened to the underside of a leaf. 

Adult: The moths are small, slender, greyish-brown and measure about 8-12 

mm in length. At rest, the fore wings lie close to the sides of the body and in 
profile present a slightly upturned posterior end. In resting moths a creamy
yellow dorsal band on fore wings has three distinct constrictions (= 
conspicuouIs white spots) which appear like diamond patterns while the wings 
lie flat over the body. 

HOST PLANTS 
It is distributed throughout the world. It attacks cauliflower and cabbage 

seriously. Many other curciferous, solanaceous and liliaceous plants may also 

come Under the attack of this insect. 

I)ISTRIBUTION 
The diamond back cabbage moth is now cosmopolitan and occurs over 

most of Africa, North and South America, Australia, China, India, Japan. 
New Zealand, South-east Asia and USSR. 

NATURE OF DAMAGE 
Only the caterpillars cause damage. The newly hatched caterpillars 

bore into the tissues from the underside of the leaves and feed in the tunnels 

so formed. At first, their presence is detected only from the blackish excreta 

that appears at the mouth of each tunnel, but in the second instar the mines 

become more prominent. In the third instar, the caterpillars usually feed 
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outside the tunnels i.e. on the exposed leaf surface. The larvae of the fourth 
instar feed from the underside of the leaves, leaving intact a parchment-like 
transparent cuticular layer on the dorsal surface. The larvae ai very
sensitive to touch, wind, or other physical disturbances and readily feion 
death. 

The caterpillars damage leaves of cauliflower, cabbage and rapeseed,
particularly in tile head or in the heart. Central leave, of cabbage or 
cauliflower may be riddled and the vegetables rendered unfit for human 
consumpqtion. The pest is most serious when it appears on the early crop in 
August-September. 

LIFE HISTORY 
The newly hatched larva crawls to the lower surface of the leaf and 

bores through the epidermis to mine the leaf tissues. After the first or second 
instar it usually feeds from the lower surface, chewing irregular patches in the 
leave,, and consuming all except the veins and upper epidermis, producing a 
characteristic window effect. When disturbed, the larva wriggles backwards 
very rapidly or drops from the leaf on a fine silken thread, to remain 
susp)ended temporarily, or to land on a lower leaf. Tile final (fourth) instar 
larva, which causes most of the injury to the plant, often appears green, due 
to food in the gut. The mature larva usually spins its fine, open network 
cocoon on the host plant, generally on the lower leaves, but it mav migrate
short distances from its host plant in search of a suitable pupation site. 

The adults are inactive during the day unless disturbed, when they
spiral upwards in narrow circles above the plant, moving swiftly in search of 
other shelter. They may crawl and fly short distances alternately, giving the 
impression of jumping. Although they are weak fliers they are readily carried 
by the wind, sometimes over hundreds of milcs in mass displacement 
movements. They become active just before dusk when they seek nectar from 
the flowers of Brassicaceae. Females mate only once and this occurs at dusk 
on the day of emergence; oviposition begins shortly after. The insect remains 
active through the year and there are many overlapping generations in a 
year. 

The female is capable of laying 18-356 eggs in her life time. The 
duration of different stages of this pest are as under: 

Egg stage 3-9 days 
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Lar'val stage 9-17 days
 
Pupal stage 4-5 days
 
Adult stage The moth may
 

live for 20 days
 

CONTROL METHODS 
Physical/Cultural: Mass releases of laboratory reared Trichograminawasps 
belonging to species (e.g. T. evane.scens, T. pretiosa (= T. cacocciae) that 
attack the eggs of a wide range of lepidopterous species, have produced 
reductions in cabbage moth abdundance. 

When cab)age and tomato were interplanted in the Cameron 
Highlands of Malaysia the infestation of cabbage by P. tyl'ostella was reduced 
by about 36% and similar results were obtained in the Philippines. 
lnterplanting with a wide variety of crops reduced damage to cabbage in 

IL rvae, especially When young, are very susceptible to drowning during 
periods of rainy weather and more than half the larvae of the first three 
instars may perish in this way. In humid weather early instar larvae may 
drown if trapped in a droplet of dew. Larvae are greatly distIIirbed by rainfall 
and if they crawl or are washed into leaf axils, they drown in the water that 
accIu mulates there. Those that spin threads and drop '() the ground may 
perish in small accunimulations of surface water. It would seem, therefore, that 
pressure spraying of water, perhaps with a detergent, might be a valualble 
control measure. Where irrigation by means of overhead sprinklers is 
possible this is also a useful control measure in the oichards. The highly 
adverse effects of heavy rainfall may explain why P. x.Iostella occurs more 
abundantly in the dry part of the year and why it becomes a more serious pest 
in drier years. 
Biological: A major factor in relation to the biological control of P. Aylostella 
is that it is almost always associated on cultivated crops with other pests that 
require insecticidel control unless they too are under effective biological 
control. The necessity to use insecticides against any member of the pest 
complex may seriously reduce the effectiveness of biological control of all the 
others. Common associates of P. wylostella include: Hemiptera: Brevicolyne 
brassicae, Myzus persicae; [1epidoptera: Agrotis spp., Crocidolomia binotalis, 
Heliothis spp. Pieris rapae and many others. More than 90 parasites of P. 
xylosella have been recorded from various parts of the world. 
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PlusiaorichalceaFabricius and P.NigrisignaWalker
 
(Noctuidae: Lepidoptera)
 
(Cabbage semi-loopers)
 

Both species are polyphagous and attack almost all kinds of cruci
ferous crops (viz. mustard, cab)age). They also occur on potato, pea, cow
pea, lin-seed and groundnut, etc. As the caterpillars walk, they form 
characteristic half-loops and are often seen mixed with cabbage caterpillars, 
Pierisbramsica' L. 

DIAGNOSTICS 
C(iomparison of the two species is as under:-
SlagC Nanmc ol spccies 

Piusa oru hralh'a itt n, :g4rtsirna 

Egg 

Laid in b,lthcs on leaves Laid in batches on the leaves of 
ol the food plants the food plant!,. 

Caterpilhrs 
Full-gown calerpillar is Leaf cating semi-looper, green with lateral 
slc ndci a1 LuI 251in in long. and a dorsal white line, and short 
Bluish-grccn with a lew short hairs. 
dorlsal hail s, dot sal white liles 
aid a pI,oumncnt latrcial line. 

Pupa 
iFound in foldcd le:,vs lying Found in folded leaves lying as 
,s debris on the ground debris on the ground 

Adults 
The adults Of thi species The adults of this species are darker 
arc light paishli own, and have dark brown and dirty-white 
\[ith alarge ioldcn patch patches on the fore wings, 40 mimi at wing 
on eachi trc wing, 42 mii at span 
wing qpan 

LIFE HISTORY 
These insects are active during winter, and it is not known how they K 

survive the heat of the summer. The females lay eggs on the leaves of the 
p9 
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host plants, during the active period. After few days the caterpillars emerge 
from the eggs and feed individually. Full-grown caterpillars pupate in the 
debris lying on the ground. The moths are very active at dlUsk on tlowei,, in 
the gardens and pubici pa!rks, where they are seen in hundreds during the 
spring season. 

NATURE OF DAMAGE
 
The damage is caused by the caterpillars only. They feed individually,
 

biting holes of varying sizes according to the stage of their development.
 

CONTROL METHODS 
Same as for cabbage caterpillar. 

Trichopdwlia iii. (Nocduidae: Lepidoptera) 
(Cabbage_ hl N i, Cablbage green sem i-looper) 

DIAGNOSTICS 

Egg: Greenish white, spherical, sculptured. Laid ',ingly on the under surface 
of leaves. 

Larva: The catermilars are slender, greenish with white wavy lines along the 
back and a heavy thick/broad lateral stripe on either side of the body. The 
head is narrower than thorax ( = attenuated anteriorly).
 

Pupa: Larvae pupate in a flimsy lace-like cocoon (= transparent cocoon) on
 
the under surfaces of leaves.
 
Adult: Stout, head and thorax grey in colonr; abdomen white with basal tufts
 
ferruginous; general body colour light greyish brown with a small (slender "y"
 
mark) light coloured spot near centre of each fore wing. In wingspread
 
measure about 1-1/2 inches.
 

HOST PLANTS 
Cabbage, cauliflower, knol-khol, lettuce and spinach. 

LIFE HISTORY 
The females lay greenish white eggs on the upper surface of the leaves. 

The caterpillars attain a size of 1-1/2 inches when full-grown. They move in a 
"looping" motion, thus the name cabbage looper. The caterpillars go into a 
resting or pupal stage in a flimsy lace-like cocoon on their host plant. The 

1. 
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Table 1. Sonic important vegetables 
Name of I iimie of Time of Time of 

S.No. vcge',ablcs sowing transplant- harvesting 
ing 

A. Winter Vegetables 

I Potato 
(a) Autunm (l'lain') 15th Sept-15th Oct. Jan. 
(b) Spring Jan. May 
(c) (Htills) Apr. Sept-Oct. 

2. Peas 
(a) Early 20th Sept-10lh Oct. Nov.-Dec. 
(b) L.ate 20th Oct. to - Feb.-Mar. 

30th Oct. 

3. Radish 
(a) 
(h) 

Early 
Medium 

Jul. Aug. 
Sept.-Oct 

-

-

Sept.-Oct. 
Nov.-Dec. 

(c) Late Nov.-Jan. - Jan.-Mar. 

41. '11nni) Aug.- Nov. - Oct. Mar. 

5. Carrot 15th Sept. to - Dec.Mar. 
15th Oct. 

6. Spinach Jul.-Oct. - Sept. Mar. 

7. Sugar Beet Sept.-Nov - Nov. Mar. 

8. Garlic Oct. May 

9. Onion 15th Oct. to Jan. May-Jun. 
Nov. 

10. Tomato 
(a) Early Sept. to Oct. Oct. Nov. Apr.-Jun. 
(b) Late 15th Nov. Feb. May-Jun. 

11. Cauliflower: 
(a) Early Beginning Jun. Jul.-Aug. Sept. Nov. 

to Jul. 
(b) Medium Aug. Sept. Dec. Jan. 
(c) Late Sept.-Oct. Oct. Nov. Jan. Mar, 

12. Cabbage Aug.-Oct. Sept. Nov. Dec. Apr. 

tCont'd) 

\K. 
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(Cont'd) 

Name of Time of Time of Time of 
S.No. vegetables sowing transplant- harvesting 

ing 

13. Khol-Khol Aug.-Oct. Sept. Nov. Dec. Apr. 

B. Smmner Vegttahles 

I. 13rinjal Feb. Jun.-Jul. Api.-Aug. Jun. Nov. Oct. Dec. 
and Oct. and Feb. Apr.-Sept. 

2. Lady's finger Feb.-Mar. Apr.-Nov. 

3. Sponage gourd Fcb.-Mar. - May-Aug. 
(Ghia tori) Jun.-Jul. Sept. Dec. 

4. Gourd Last Oct. to - Mar.-May 
early Nov. 

(Ghia kaddu) Feb.-Mar. - Mar.-May 

5. Vcgctablc marrow Jan.-Feb. - Mar.-May 
(Chappan Kaddu) 

6. 1[alwa kaddu Feb. May-Jun. 

7. Balsum apple Mar.-Apr. - Apr.-Aug. 
(Tinda) Jun-Jul Aug.-Nov. 

8. Bitter gourd Last Feb. to Apr. - May-Aug. 
Sept.-Nov. 

9. Cucumber Feb-Mar. - Apr.-Jul. 

10. Long melon Feb-Apr. - Apr.-Jul. 
11. Musk melon Feb-Mar.-Jun. - May-Jun.-Aug.-Sept. 

12. Water melon Feb-Mar.-Jun.-Jul. - May-Jun.-Oct. 

13. Cow peas Jul.-Feb. - Oct. Nov. May Jun. 

14. Chillies Oct. Feb. Mar. Aug. to Dec. 
Feb-Mar. Apr. Aug to Dec. 

15. Arum Feb. M ar. Sept.-Nov. d ,n 
(Cone'd) 
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(Cont'd) 

Name of Time of Time of Time of
 
S.No. vegetables sowing traosplant- harvcsling
 

ing
 

16. 	 Turmeric 151h Mar, Jan-Feb.
 
15th Apr.
 

17. 	 Ginger 15th Mar.- Jan-Feb.
 
15h Apr
 

insect is prevalent in large numbers from October to April. There may be 3
 
or more generations per year.
 

NATURE OF DAMAGE 
Only the caterpilhars/larvae do the damage. They feed on cabbage and 

other 	host plants. The larvae eat away the leaves of cabbage plants in the 
nursery and in the mainfield, leaving only veins and nidribs of leaves on the 
plants; ,his is reflected as leaves with holes or severe damage by 
skeletonization. Complete defoliation can also take place. 
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Chapter 13 

INSECT PESTS OF FORESTS 

M. IsInail Chaudhry* 

INTRO1) UCTI'ION 
With tile rising htman population and increasing daily demands of 

wood, exploitation of forest resources for timber, firewood and industrial use 
is resir Itll in emature felling, decreasing regeneration and diminishing 
wood resource,, thlrough oIt tile world. In Pakistan the situatilon i, getting 
worse Ibcause tree co ver disappearing in the hills and )( )t-hills due t 
tinuriian pre is not lie ing replenished and the dentided ,Oil iis moviing 
dowii with the rains to leb. behind bare rocks, unfit for any plant growth. 
The devatatii ns of def'orestat ion and erosion of' widlands is widenirg tie 
ever-increasing gap of sIpply and deiand of w od ir the country. 

In order to improve tile situation there is an imml1ediate need to start 
coriective nieasures anrid to embark upon developme ntal plans for tile 
propagation of forest resources. Undoul)tedly the important steps to increase 
Wood prodictivity are reafforestatior of plains with f:ist growing tree species, 
introdtctioii of mar.igenilent systenis safeguarding regeneration and 
watersheds and proper management of most Valuable water resource for 
sustained supply and judicious use of irrigation water to reap richer harvest 
of forest and agricul tinre crops. But one of the most inportant factors 
influencing wood yield in our natural as well as man-made forests can be 
protection Of losses due to insect pests. 

In the recent years multifarious human activities disturbed the natural 
biological balance and the insect pests have become major threat to forestry 
crops and forest produce. Sone soil dewelling insects damage nurseries, a 
few bark beetles kill weak trees, aphids, scales and gall nidges hamper flee 
growth but the most devastating are the defoliators and tree borers which 
produce serious deleterious effect on tree health and cause mortality. The 
felled wood borers take a heavy toli of the valuable forest produce. 

*)trector I'ltomnlov, PaA ttan Joiet In I'eshawaraWut, . 
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Severe damage to foliage by insects has been especially noticeable in 
the irrigated plantations and natural stands of pines. A noctuid caterpillai, 
Plecopterareilexa Guen. on shisham, a notodontid, Ichttvur ata(tomo.sis ( 
poplars, a geometrid looper, lA.otis imparataWalk. on bakain and a pyralid, 
Aliitgaroniapyloalis on mulberries and hairy caterpillars Of l uproct%spp. on 
babel are serious leaf pests of deciduous trees in the plains. A large 
geometrid, tistoi cgali Moore on b1lue pine, a I)agworm, Cyptothla 
crawweti Westwood and a hairy caterpillar, Ekircia (Da.wcbita) sp. on chir 
piIIe are miXiOoS deftoliat(ors of conifers. Broad-leat' trees lose 6)c, ann nal 
gr)wt h it defoliated once and hardly put up any growth 1f Ienuded 2-3 times 
in a year. But the c)oiferous trees ranely survive if there is coinplete leaf loss 
even once. ( )ut-break of these defoliators every other year at one place or 
the other is not an inusual occurrence by which 30-40(/, loss in wood yield 
OCCurs, in a rotation, besides tile dead loss due to Oti right mortality Of trees. 

Stein and shoot borers are more damaging as they bring about canker 
tornu iii ii, deforlmitv, stunted growth and mortality in trees. Scolytid beetles 
(if Ips, IPov',lyaphrl and Pivogc'ne.s genera on pines, flat-headed grub, 
Meilalwphilapicta Pall oil poplars, Bupresti, geoi)tica oi( pinS and ,lgrihu.s 
dalh(t~im,' on shisham are serious bark borers which usually cause tree 
mortality by girdling and strangulation. Long horn beetles, -lpriona cilierea, 
/1cle/tlrs sarta and St omatium barbutuin are very dangerous sapwood and 
hearut, ood borers of poplars, chinar, fruit trees and shisham which apart 
from killing the trees destroy the wood by network of galleries made in the 
steni. There are nIumeroLis other insects which live in our forests and damage 
plant life from seeds and seedlings to twigs and trees. Even the wood in 
storage and in use is not safe from their ravages. 

lollowing is an effort to bring out a detailed account of important pest 
insects (if our forests with the object to protect our forest wealth from their 
rav.iges by proper pest mana,. 'nt. 

DEfOLIATORS 
Eupoctis spp. (Lymantriidae: Lepidoptera) 

(Babul defoliator) 

DIAGNOSTICS
 
Euproctis hrata Walk: Moth: Male light ochreous, with large black
 
discocellular spot. Female whitish ochreous with ochreous brown anal tuft,
 
male 34, female 38 nm.
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Larva: Brown with long tufts of hair anteriorly, posteriorly and laterally, and 
with square white dorsal spots on the thoracic segments and on segment 5 
and the followying. 
F. 'ititlhun Suhnotata Walk: Moth: Forewing reddish brown suffused With 
niIuvc and , ith indications of blackish smears, costal and distal margins 
sulphur yellow, but not reaching the base costally, at the outer margin three 
yellow spots, incurved on the inner side and bear silvery spots at this margin. 
Ilindwi ng yellow. I lead and collar orange. Pectinations of antennae brownish 
yellow, like the abdomen, while thorax is brown. Underside light yellow, 
forewing with darker ttbcostal stripe. Anal tuft orange. Male 20 to 26 femnale 
32 to 38 rIni. 

)IS'RIIBUTION AND IOST PLANTS 

Lupi),octi%lwuui Walk. and E. .scitillans.subnotaa Valk: Occur throughout 
Pakistan but 'e ril, defoliations Occur in Babul plantations and riverian 
forests in Si,,h I hev are also ,cporf d on Aesculu.%indica, Cassia]i.stula, 

IiccA /('/ItlIa ,l'.1 F. glometrala, Lagerstroetia uidica, Lantana acudeata, 
Shotec tobit)1 , hanbhoo and many agricultural crops. 

NA'IURE OF l)ANIAGE 
Very low population occurs in March, the pest becomes active in 

September and enough population can be found in October and November. 
Young plantations are attacked seriously while bigger trees are less affected. 
The defoliated trees suffer growth losses but the young plants and seedlings 

succuIiib to death. 

LIFE HISTORY 

The young larvae feed on the newly formed (fresh) foliage of babul but 
as they grow in size the entire leaves are destroyed. When disturbed they fall 
down through a silken thread. The larvae feed for 10-12 days during July-
September. Pupation occurs 2.5-5 cm below the ground in soil or plant 
debris, without constructing any cocoon. The pupal period is 4, 5 and 7 days 
in July, August and September, respectively. The pest is active from 
September to December in riverian and block plantations in Sindh, causing 
whole sale defoliation of new plantings and young plantations during 
November-December. Most of the new plantings fail due to the damage. 

7> 
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CONTROL NIETHIOI)S 

Spraying of 1 kg Bactospiene, a bacterial insecticide, or 400 g of 
1)i III in or any other antimouiltants per hectare on the young plantations vill 

kill the larvae. 

7cplriuadisjiuatia (Geonietridae: l~epidoptera) 
(3ibul looper) 

1)1AG NOSTI CS 
Moth is rr!,:ed with brown and white. Wing expanse 2.5 cm. 

lar, a: Da;rk green colour with anal segments lighter when young; in later 

stages anal ,eoiment, become dark green mottled with black. Full grown 

looper 111Ca!suIre', 2.5 C11m. 

)ISTRIIUTION AND HOST PLANTS 
The ,peci s is an inportant defoliator of Acacia niloticawhere ever the 

tree occurs. 

NATIRE OF )AMAGE 
'rhe yoLUrig larvae feed on the newly formed tender foliage of babul but 

a,, they r.ow in size the entire leaflets except the main stalk and a few ragged 
hfhed.s are co numed. When abundant it completely strips the trees causing 

clear LCfIoliation,. so1meztimles death of young plants. Even when partially 
dama1,gcd tle trec'" u,ually shed the remaining foliage. 

l.IFE IlSTORY 
The o\erwintering 1)pupae give rise to adult moths in March-April 

dcl)eelding upori the seasonal vaiiation of the locality. The newly hatched 
loopers feed oil the foliage for about 10-12 days before descending to the 
grounrd for pu)atioIL. The pupation occurs among the dried leaves on the 
ground or in loose soil with in 2.5 ci of the surface. Moths emerge in about 4 
to 7 lays. There awe ( to 8 generations of the pest in a year in various 
localities and climatic conditions. 

CONTROL METHODS 
One kg of Dipel or Bactospiene, the bacterial insecticides or 400-500 

grams of Dimilin in 1000 litres of water per hectare when sprayed on the 
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larval stage on the plants, kills the pest without harming the natural enemies
 
of the pest.
 

Ascotis imparataWalk. (Geonetridae: Lepidoptera) 
(13akain defoliator) 

DIAGNOSTICS 

Egg: Slightly oval, shining-green, changing to pale-green before hatching, 
egg-shell lurnished with ridges and furrows, size 0.78 x 0.35 mn. 

Larva: ILntircly hlack on hatching, measu res 3.5 to 4 nim long, changes to 
reddi1i-brown or green with black head and black lines anid patches on nota; 
nieaires 5(i to 73 iM in lnIgth whe r full-groWn. 

Pupa: Reddih-btro\Vn, ,10iooth, cylindrical tapering posteriorly, withldark 
~rales,18.2 ninlong. 

Motlh: Iirorated with dark brown on a whiti~h-grey or pale-f,cous ground, 
;'enwith paired dark dorsal specks, wing expanse 5 cim, forewings with 

Ji,,tct curved and slightly wavy medial line, becoming straight and 
a inmcdial on hind \%ing, indeiside pale with large black cell spots. 

)ISTRIBl-UTION ANi) IHOST PLANTS 
It I,well distributed in Furope, Amu r, Japan, China, Nepal, Congo, 

South Africa and N.W. I limnalavas. Aelia azcdarach is the principal host but 
the pest can live on l)alh'Igia.ss.soo, /iter gundo and Acacia farnesiana.In 
Pakistan this pest has, been recorded in Swat, Peshawar and plains of Punjab. 
It is in abundance in irrigated plantations of the Punjab where it causes 
serious defoliation of Bakain, Alelia azedarach. 

NATURE OF i)AINIAGF, 
A plain defoliator, occasionally appearing in epidemic form in the 

irrigated plantations. Whole sale defoliation of trees causes severe growth 
losses resulting in reduced wood yield. 

LIFE HISTORY 
The overwintering pupae produce adult moths in March which mate 

and start laying eggs in about 2 to 4 days in masses of 30 to 165 or singly on 
the upper surface of leaves and shoots. A female lays up to 1200 eggs in 3 to 
7 days which hatch in 3 to 10 days in different seasons. Larvae, the full 

A 
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looper, on hatching feed on tender leaves by making ';mall holes. The second 
and third instar larvae eat away tile entife leaves leaving only mid-ribs Tlhe 
fuill-grown C,11crpill.ih devour even the inid-iit)5 and tender shoot, when 
leatvc, are not available. The larval Stage spread over 5 in5tars is conitpleted 
in 15 to 3) davs Illdilteceit seaolls after which the trill-gr-o !i tl%,I;e desccild 

,fromn I[C'e thitirh ,ilkcn threads and I)uiFIOw (h)\\ n 5-8 clm deep in the ',oil 
shrlicthey Iellmnin a stage Ior 2-3 days. The t)LiPltir11 taCs pla<tceO rll 


ake in 11c soil aid kits Ior 9 to 19 dLy','s
aftCl which adult Motlihh, elnergc 
t gecuerailn ,ii. Tlutrl iscmletedaid~l stai tC\V a life cycle in 33 tol (C1da(s. 

1 hic ai si\ (cneratiin,, the p:t horn March to Nocmil-er willh 
hlle frtimlv ill the sM i l I l)_ceInbCI nat v.pup)al state lr-in toFe 

CO(NTROLI NIFTHlO)PS 

Sprta, iito )IlDiIriilin 2.qG W.P.or such alitillCtnlt a tile rate of 20 
erain1inI J)()() i \,.ate r per hectare feediig caterpillars. If thet itrc kills the 

l)e',t i iilippal stage ptraying of Se, iJjl( ',Ortherie or Malathion 1.5 kg in 
,500 litle of water pef liect<lre, oil un) tl will kill the erirerginlg Moths bY 

conitact wit h spraved selface. 

FcIrO/NjS deodtiuaC (Geornetiide: Lepi dolptera) 
(I)eodar defolivtor) 

1)IAC NOSTICS 
Moth: 'Iiemale mot h lras broad wide wings with mottled black markings but 
the female has incolmplete wings and is unable to fly. In order to lay eggs on 
the needles of deodar the 111ths clilb up the trunk of the tree. 

DISTRIlUTION AND IlOST PLANTS 
It occirs in the outer ranges of the Hlinalayas in Pakistan and India in 

Cu(dIl pure stands.'d'odaa 

LIFE HISTORY 
Tile eggs are laid on the needles of the tree. The green white-lined 

caterpillars hatch in March and feed until the end of hot weather, completely 
denuding the trees. They descend from the top of the tree through a silken 
thread for p)LI)ation under the plant debris without forming cocoon before 
the iriii ,begin, at the end of June. The rest of the year is passed in pupal 
stage thuL, the life cycle is annual. 

http:C,11crpill.ih
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I)ISTRIBUTION AND IIOST IIANTS 
The pcst is a defoliator of CeItts deodwa. It i most inijuriou,, in pure 

deodar forest,, )fI Paki,,tii. FEpidelniics OCCUr at inter ,al, Of about 1() y'ars. 
1I he detoliatu)l, tna caue dcatt of 1/3 of growing ,tock p:trticUtlarly in 
voulwcl Itec.", 

CONTROL) MIIKTII)DS 
As tie m, tlhi, caiinot fly and have lo climb through the trunk of the 

trees to R It'll the neCdle, for egg laying, stickN bands canl vcry safely be 
,atliled on ile 'e n " the tices to frv n tcrcinfJg Thes-e!cm hand,,orevenlt their climbling.Thebad 
,hon1.d I)C atppliCd in F'ebruair, befoi ;he e iergeiice of ntliths and renewed 
+,,hen needed. ' lie mlolls goatth'iing 1),- ovk the hand should be cu:,hed or 
,,prayed %kithany synthetic inecticidc. 

C>nnua iiici Swiln'hoe (Notodontidae: Lepidoptera) 
(Double tail caterpillar) 

I)IAGNOSTI'CS 

Elg: 1Z ulud IA) ill ci tcm, d1o he shalled, flit it bottom..n1n Red when 
llid, tt- I l)iMok i ,h hClore h;attcliiig. 

Lirv,: lii ivht-gien, dsaltll ,urlfacc waxv bordered \,ith whitish longitudinal 
line on cithrc 'ide of odv utpro anil end. I lead retractile ilto sqiLre thorax 
pr)\ ided witi pinkih i ctCl allir band on )ronorni ncircling the head with 
a v himtih inargi nal band. Two long filaments at the tip of abdomen, pinkish, 
35-40 mmi, ci'\e as organ> of defence. 

Pupa: ('li l icite, 25 x () mm enclosed in a hard cocoon made of chewed bits 
of word and silkeii th,('ead,, (100e-like oval. 

Moth: White-grey, underside whitish, wing expanse 55-63 mrn,body length 
22-23 tmm1.I lead large, antennae lage, pectinate. Frons, thorax and 
abdomen densely covered with woolly hairs. Forewing triangular, veins 
prominent, golden grey, 6-10 black dots on basal portion and oin outer margin 
of hind wing. 

DISTRIBUTION AND HOST PLANTS 
Commonly distributed in China, Sikkum, Assam, India, Sri Lanka and 

Pakistan, attacking poplars and willows. 
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NATURE OF !)ANI.A(;E 
Youig caterpillais nibble at the leaf edges, later eating out larger 

portions and finally conil"inin vhole leaf, leaving only the mid-rib and small 
parts along (he lid-Iil In seve c at lacks even the tender shoots are eaten 
and the Iiec- are denuded col)letely. Partial ,Cfol iations are usual and wide 
spread, C(IllipIcIc dchiliatioii not e[VeC0ii1ilil()i1. 

1I1E IIST()ZRN
'1e nisth. enicin) Ion the hiberiiating pupae in hard cocoons in 

early slmri, inat: and lay eggs with iiia week or so, depositing Upto 250 eggs 
pei femilc, -iii-lm iinewly 5j)t(mliig1 leae,. shoots and Sterns. Greenish
black cawltpillar, hailch inQI-12 days in Mlarch-April and start feeding oM 
tlliaee. \fuc a ICCng pCo otlof about 53 to 60 daNs, h caterillars mature 
and cIa -,nc H1111 l' to ditti illy l fbet(diglgln a troghiImn C-llt c iin like 
CtXIt in lilt.' ilc fthi i baichics \\l they spin haidak , lc trullk large re 
c(icnnii arniitld tlnlt W occurs the end otB l'i, iatinli ill May which lasts 
t(0 2S3 to 20; t.o, k' m, i,c o ut ii th\, in the folb vling spring. The life 
t.'\ I illlll, .
Clt' i, 


Mlechanical: I)Wing its hng pupal peiod of O-10 months the I)Ipae can 
LJc iciO\cd In ni ilh lice trunks and destioved. land picking and 

destructinIAiil ec mui/d caterpillars is also [ossible inyolung plants in small 
area,,. 

(heroical: .prmaving of Diiilin 251 V.P. or such antimoultantat the 
ate of 40) granop in I,0)) litres of vater per hectare can control large

poepulat ion-,. 

I isloii rvg(lis Moore (Geonietridae: Lepidoptera)
 
IKaiI defoliator)
 

DI)AG NOSTI CS 

Egg: Green, obloe nmeasures 0.0 Ix 0.)0 miml. 

Larva: iull! looper, rough bodied, light grey, having two distinct horns on the 
head,measures I0cm when full-grown. 

Pupa: Dark-orown,nmeasuring 2 5-3 cm. 
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Nolh: Brovnish-grey, winrigs with small basal bown patch and a large brown 
area alongside distal margin, both patches himnd by irrregular black lin.e, 

remaining middle area !ighter with strong suffusion. Antennae tipectinate in 
male and lillfi rm nifemale.
 

D)ISTlIRI IUIO N AN I) IIO,;T PLANTS 
lll walli 'h,,u (laii) is its piincipal host )Lt the insect has also been 

found dcloliating \Mnw lhnfiJoliiMn ((hal:, 1a ti). rl'he other plants 

partially damaged utre I'1c,51 icana (Oak),Nen'ir' dntwilt tKaner) Salt
'I.(Villow). IYihmuuuu, h Zycium (Surnhloo). iglans regia (Watlnut), 

Pint iiisui (l,,tlkat), Rwoai mai'ophi'la (\\'ilo rose) and Afahlu pmila 
(applC). It is ditrliltCd in Iliitalaas but app-.red illepidemic forim in 
P'atriata (Miitrrec) and .llihlm \'allcy oretI l)ixision in Azad Kashmir 
during 108(fWr the i<,t tine' 

NATURE OF D)AM -IK 
As a lhiape le.l,.i, it s the needle a iltall inch ftI'1 tite base 

Which falls d, .,,i the gr(ol d after a c',, hite, thus causing defoliation Ofto 
teces. (Cmiltcl,,dtoliated trecs rarely uliV. c. 

IFE IIl'(RY
 

'bi in-ct Wbci nat.s in pupal tta, lion) October to May in the loose 
,
.,()itaroM-1d ticC ba-e', Moio1 ,.,0opto 15 cin deep. The moths start 

cune rci t i ovl wirIin;t1) Junenr tlw ,tee in end of May/early and 
continue IIIpto lJly ',hen the day ternperature reaches 25-27 C.Pairing and 
niating takes place \,.ithni 'ev thour., eericigence and lasts for 10 to 18 
hurs, mosolv oi lihe tree tiunk-. The e ,, are laid soon after mating, in the 
clacks ot baf k on steins, branches aind also on the needles. A ferriale lays 570 
to 2700 egs v,ith an average numr)e Oif" 1500. Blackish tiny caterpillars hatch 
oit from ekg\, in 8 to 12 days and start feeding oi young needles, later 
switch ing (\ai to old 0 nes. Tlhe need,. is cut at albout one inch fromr the base 
aud after few IWites thr(vn to the g;.uind thus stripping the trees off their 
frIiage. This activity continues froni June it)October. The mature caterpillars 
attain a full length of 10 cm, descend to the ground through the trunk or 

lken threads and locate suitable pupationt sites for burrowing themselves 
into the soil wthere they transform into pupae and pass winter. 
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CONTROL NIE'lOIS 
Chemical: Use of poisonous insecticides is not advisable in the natural 

enviiron nent lir fear of Ipollution and damage to uiseful insect, bird and 
wildlifte fILIl . (onmrnercially available iiisecticides based on Bcih, 
¢hllrhl, ca'ti% if,prayed at tile rate of 2.5 kg per hectare kill the larvae. 
l)imilin ind i,my otlhcr antirnoultants if sprayed on foliage at the rate of 
5()0! an po.r hectare can kill the larvae in a fortnight., 


Nlechanico-Biologica I:lhlbeinating., pupae in loose soil arouind
 
dcftoliated tree hac, cal bc collected by motivating the local people to sell 
the pall)l collectiO n to the i"oic'I l)clxI tmCnlt. The pupae so collected and 
pu rchased slind be ILi t in will de n-wiregau.e-cagcs to release the enterging
vpara,,itc, and piedatr,, and hold Iback the large sized mioths of the pest. This 
Ilicthid was adopted in NLiricc and A.zad Kashinir in 1981 and 1982 and 
pioved \ crV tf'ecti\c as well as Ccoiioniical to subdue the epidemic of the 
pest.
 

Ah IaI-wllia jl'loalis Walk. (Pyralidae: Lepidoptera) 
(Mulberry leaf roller) 

DIAGNOSTICS 

1,1Va: BOdV bluish green, head brown and sparse long hairs on the body, size 
2.5 cm long.
 

Pupa: l.ight-tro wn, about 2 cn long.
 

Moth: l'Lire , hite with golden-yellow marginal bands on both pairs of wings, 
forewintg with r.ctang~tlar golden bands in the middle. 

)ISTRI BUTION ANDI1OST PLANTS
 
It is awidespread defoliator of mulberries, Morus alba and M. indica.
 

NATURE'OF )AMIAGE 
It becomes serious in the irrigated plantations, quite often defoliating 

trees in patches. Since sericulture in the Punjab depends on mulberry trees in 
the forest plantations this pest sometimes also causes set back in silkworm 
industry. 

LIFE HISTORY 
Moths emerge from the overwintering pupae in March and lay eggs on 

mulberry leaves in 3-5 days. The newly hatched caterpillars either roll the 
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leaves by stitching them with silken thread,, or web two leaves together. In 
the beginning, the larva feeds inside the web, on surface tissue, only, later 
tile mature larva consumles the entire leaf leaving only vienus, midrib,, and 
small por tions of' uneatern leaf. The feeding continiues oli 8 to 20 davs 
depelnling ol season after which tile klIva ',l)i]Is a cocoon around it and 
l)u)atC, in bCween tile leaves on the tres Or among fallen leaves o)i the 
01!ound. Ihe adult imoths emerge after a pUpaKl )Criod of 7-12 days thus 
COMpletimic 10 to 14 gcnerations from March to )ecember with lppal 
hiernaIon from DcCCmber t Iebruary. 

C()NTRO(L0 Ml71'II11)S 
As the 111Ulherv leavCes are also used for silkworm rearig", no 

insecticidal "prays is desiiahle again,,t this pest. Whenever large populations 
of the )cpet are n(ticCd large scale collections of putipae from the dried leaves 
sI Utluld he caged to1hold hack tile moths of the )cst. Adults of tile known 
para~sites to enforce bilogical control should also he relcaed. 

C03jolhclea cralncriWestwood (Psychidae: Lepidoptera) 
(Pine bagworm) 

DIAGNOSTICS 
Egg: Smooth, spherical, creamy-yellow, becomes blackish in 10 to 15 days. 
Larva: Brownish-black with reddish head, measures 25 to 38 mm when full
grown, lives in a bag measuring 30 to 46 mm long made tip of bits of bark and 
silk. 
Pupa: Male, elliptical, brown, measures 13 to 16.5 min, female pupa oval, 
neasuring 21 to 31 mnm. 

Moth: Male reddish-brown, wings withlblack streaks, body clothed with dark
ore'vn hairs, wing expanse 26 to 32.5 nm. Female, wingless, apodous, 
vermiform, elliptical, creamy-white having a band of yellow hairs at the anal 
end, does not leave the pupal shell, 24-26 mm long. 

DISTRIBUTION AND 1HGST PLANTS 
It is well distributed in Pakistan, India and Sri Lanka, and has been 

reported feeding on chirpine, Pinus roxburghiiand a number of broad-leaved 
trees and plants such as Acacia nilotica, Albizzia spp., Bombax ceiha, 
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Lager.stroemia inlica, Clerodlendron inernze, Tanarindus indica, Terminalia 

c]lwhi, cotton, caster, rose and pomegranate. 

NATURE OF I)AMAGE 
It appeared in epidenic form and defoliated t'inu roxhtighii over ') 

square kilomelre, in Mirpu r forests of Azad Kashmir during 197(0-71. 
13ita c''c.oiphl% 1itu,.i Cam. (Ichneumolidae), Striunia i1c'o.'pic1t'Ilh and 

)odom'il ,p. (iach inidae) were found parasitizing the bag%orm which o\ er
took tre fIe-,l j)(opilatin ill a couple of years. The pcst appearcd again during 
l')82 arid c ltCd ,rlOts dCfoliations. 

LIFEiIISTORY 
I-mcirgence of inoths takes place from mid May to July. The winged 

Inale., Cr1.zitg ifr(ml theil pupae fly and locate female bags hanging on the 
,,ot,t aid twigs of the tree. They copulate with the sedentary females 

tlIr ough tire postcrior aperture of the female bags. The impregnated females 
lay 0(0) lo 3' )( I e,,s per female within their bags, pack iig thenr tightly in 

tWr-tlhirlt of the uIrpal shell and ,(jteezing themselves to I I - 12 mm in size. 
They either wriggl e (rt or adirre t) the opening of the bag and die after a 
life spaI of 3 10 days. 

On hatchllg tire larva.e stay for a day v,itthin tile pupal shell in the 

motherbag and tlen crawl out in groups through the porsterior opening of the 

oag, keeping their abdomens liftd Up and walking on thoracic legs, very 

actively. Soon after dispc -sal, larae construct their bags with silk and tiny 

hits of bark of r ,igs. First of all aI ring around the thorax is made by uniting 

the bark bits with silk and then more pieces are added to the ring on the 

anterior side and sh m,ly the ring is pushed backward till the whole body is 

covered. This process takes about 40 minutes. Young worms carry their bags 

upright but iil latter instars the bags are carried in appendant position as the 

size of the larva and bag increases from 2 to 40 imil. 

Newly hatched larvae feed for 12-14 days on green soft bark by making 

smnall holes but the second instar lai-vae shift to foliage and feed on pine 

needles. Larvae pas;s through 4 moults to mature. A grown-up larva during 

feeding ties its bag to a twig and protrudes its head and thoracic legs from the 

bag, holds a needle with thoracic legs and eats it completely, starting from tip 

to base. Full-grown larva, 25-38 mm long in a 30-46 mm long bag, consumes 3 

to 12 needles (average 5) a day in 3-4 intervals. Larval period, consisting of 5 
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instars, lasts for 10.5 to 11 months from June-July to next May-June, with 5 
months of hiberntion from Novenber to March. The caterpillar remains 
inside the bag throughout its life, taking out its heatd and thoracic legs only 
for walking and feeding while tile abdoninal legs keep the bag gripped in 
hooks for dragging btdhind. When at rest, CUilil0 hihernation aind while 
pUliating it attaches the rin of the lbg to i twig or branch by mnns of a 
silken thread so as to hang in the ail and cl()e the m1tiuth if the bag frol 
inside. Fenale and liale larvae can be distinguished r)m their size as fe male 
larvae and bag , ire bigger than those of nales. 

I libC 1tiniInla1rva e be)lC oIe active and stariilfeeding igaii in March and 

pupate in Iast week Of \pril to . nd of June in tile bags tightly closed fron 
both siLes, lastCed secriielV to the twigs. Females erierge after '7-15 days 
while nicles c( iHC out ilter a pup/al period of 17-3(0 days. 

CONTROL METH1O)S 
Insecticidal sl ray is not economicall but when i required the caterpillars 

Call be killed by ,praying )inilin 25 It W.P. or other antirnouIltant at the rate 
of 250 grauns per hectare. 1orIula.1ions; of tluritCgi'l. iA can also proveOfiiw 
effective against the pest when slriyed on the trees. 

Aitgnie ntation of parasites at the tilme of elpide Icn ca1n be helpfLll. 1y 
its style the pest always remains in bags on the trees but the parasitised 
wornis fall down oil the forest floor. Only the fallen down1 individuals are 
adversely affected L , forest fires. Large scale forest tires bioke duling 1970 
and 1982 and were tihe main calse for parasite Cestruction and free 
multilication of the pest. Forest fires should be avoided as far as possible. 

Elk, eria (Dasychira) mulleri Ebert (Lyniantriidae: Lepidoptera) 

(Pine defoliator) 

Da.s)'chira sp. the caterpillarf., of which have long dorsal yellowish-brown 
tufts Of hair and black pencils of hair on Ist and 1Ith segments is a serious 
pest of orest trees. Some species have been reported defoliating pines in 
U.S.A. and West Germany. In Pakistan it has not been reported as a pest of 
pine trees before it appeared in epidemic form in 1977 in chirpine forest in 
Swat. 

A vast area covering dense to open crop consisting of pole to middle 
aged trees, was defoliated seriously at elevations of 1,000 to 1,700 metres 
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above sea level. In an overall outbreak heavy defoliation occurred in patches. 

The biological stLdies of the pest revealed that it has two generations in 

a year. one tron April to June-July and the seconld fromiJuly to Septenber-

October with hiibernation in winter in pupal stage (luring November to 

March. Pupa)ti1 OCCUr, in hard cocoons made on the stem, branches and 

a1liOlg leave,,. 

A liv iellopte IOi pat asi te, Afonoiontotwi s dcntpe/il loemrnan 
I'am i 1 orviidae) naturally exists in the area. The outbreak was 

controlled by the plfa,ite within the same year. 

(I)S 
In ca,,c ft an epidenlic of the pest, extent of the parasitisil by the 

par,',i te sh( uId be sttdiCd. If the parasitisation is less than 50% at ti' e end of 
sCcondL generatiol, large population of the pest be collected and caged to 

recover aiid release tle parasite in next spring and to hold back the pest 

iiotlis to reduce its population. 

()NTROIL MIETHD 

lchtli~u'aanastomosis Steph. (Notodontidae: Lepidoptera) 
(Poplar defoliator) 

I)IAGNOSTICS 

Egg: Semi-globular. moderately convex, hemisphc, cal, 0.6-0.7 mm , light 
green becoming dark brown and translucent before hatching. 

Larva: I ight yellowish dorsally, hairy caterpillar, 2-2.4 mn on hatching, 33-36 

iii1i long vhel full-grown. 

Pupa: Strongly ghc.:.y, head and thorax portion black, wingcases and 
mmatbdonen reddish-brown, tapering posteriorly with small hooks, 12.3-13.1 


long.
 

Moth: Body grevish-brown, vertex and centre of thorax deep blackish-brown,
 

velvety; antennae pectinate, branches longer in male, thorax densely hairy,
 

abdomen slender, pointed in male with forked anal tuft, forewings rust

brown, with 3 narrow dark-edged transverse bands below the apex. Length 

14-18 mm in male, 20-30 nml in female, wing expanse 22-28 mm in male and 

30-35 mm in female. 
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DISTRIBUTION AND HOST PLANTS 
The insect is widely distributed in North America, Europe and Asia. In 

Pakistan and India it is a serious defoliator of poplars and willows. 

NATURE OF DAMAGE 
It skeletonizes the leaves in the 1st instar but eats out entire leaf in the 

later stages to cause complete defoliations of willows and poplars resulting in 
losses of growth and wood yield. 

IFE HISTORY 
It remains active throughout the year except the hibernation period 

from middle of December to middle of February. The hibernating larvae 
crawl out of cracks and start feeding on bark of poplars and willows in the 
3rd week of February. By the end of February they pupate in loose cocoons 
normally attached to leaves, sometimes between two or more tied leaves or 
on the ground without any silken webs. The moths emerge in the month of 
March in about 1-2 weeks and mate within 10-16 hours. A female lays eggs 
along the midrib on the underside of the leaves, in batches of 15 to 280, with 
a maximulm of 1500 in 5 to 13 (lays. 

The newly hatched larvae feed gregariously on leaves by scraping the 
epidermis and skeletonizing the leaves after an incubation period of 3 to 10 
days. On second and third day they make small holes in the leaves, thereafter 
they start eating out leaves in patches. H-alf-grown larvae disperse on the tree 
and eat away leaves thus completely defoliating the willow and poplar 
plantations. 

The full-grown caterpillars after feeding for 13 to 28 days transform to 
pupae and emerge as adult moths after 1-2 weeks. Thus a generation is 
completed in about 25 to 60 days. There are 8-9 successive generations of the 
pest in the plains from February to December and only 6 generations in the 
hills from April to November. The young larvae of the last generation 
hibernate in larval stage bu' the mature larvae pupate before hibernation 
thus both larval and pupal stages pass winter to start fresh generation in the 
next spring. 

CONTROL METHODS 
Larval stages of the pest can be killed by spraying Bectospiene or Dipel 

(Bacterial insecticides) at the rate of one kg in 1000 litres of water per 

!\~ 
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hectare. Dimilin or any other Antimoultants if sprayed on foliage at the rate 

of 250 grams per 1000 litres of water per hectare can also control the pest 

completely. 

Gyposonoma hapalosarca Meyr. (Tortricidae: Lepidoptera) 
(Poplar leaf stitcher) 

DIAGNOSTICS 

Egg: Oval, flattened, shining, creamy white when laid, changes to reddish 

light-brown when about to hatch, egg-shell transparent, 0 5 to 0.6 mam. 

Moth: Small, buff-coloured to ashy-grey having light transverse bands in the 

middle of forewings, body length 4.5 mm, wing expanse 13-15 mam. 

DISTRIBUTION AND HOST PLANTS 
Populusnigra, P. X-euranericana,P.deltoides, P. euphratica and P. alba 

are the common hosts of Gypsonoma hapaloarcabut degree of infestation 

varies in different localities. P. alba in Peshawar and IKohat, P. nigra in 

Hazara hills, P. X-eurwaericana in Multan and all poplar species in Quetta 

remain safe from this pest where as all these species are subject to heavy 

infestation in other localities. The pest is, however, well distributed 
throughout the country. 

NATURE OF I)AMAGE 
A serious leaf stitcher of poplars causing complete destruction of 

foliage in the growing season, resulting in serious growth losses. 

LIFE HISTORY 
Moths from the overwintering generation emerge between first week of 

March and first week of April and start mating within 10-20 hours, usually at 

night. Oviposition commence,: within 12 hours of mating and the eggs are 

laid along the midrib, singly as well as in batches of 30 eggs with a maximum 

of 260 eggs per female, in about a week's time. 

Ilatching of eggs takes place in 2 to 9 days and the young larvae start 

nibbling at the leaf tissue. The caterpillars stitch two leaves together with 

loosely spun silken threads and feed in between. After skeletonizing both the 

stitched leaves from within, the larva either stitches the adjoining leaves with,, 
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the old ones or stitches two more leaves separately. In this way passing 
through six larval instars it spoils upto 33 leaves in a larval duration of 9 to 24 
days after which it pupates among stitched leaves or in the cracks and 
crevices of the bark for 6 to 14 days. Thus the pest completes six generations 
up to November and the larvae of the 7th generation pupate among 
skeletonized and dried leaves in the middle of December for hibernation 
during winter. 

CONTROL METHODS 
Spraying of phosphatic insecticides like Ekalux, DImecron, Carbicron 

can kill the leaf stitchers feeding in between two webbed leaves but natural 
enemies of the pest and other useful fauna in the Poplar plantations are 
liable to be adversely affected. Spraying the dried fallen leaves on the ground 
in the end of February or early March can kill the emerging moths of the pest 
and the plantation can be protected from fresh infestation. 

Burning of plant debris during winter before February will also kill the 
hibernating )c,,t pOpulation. 

Plecopterareflexa Guen. (Noctuidae: Lepidoptera) 
(Shisham defoliator) 

DIAGNOSTICS
 

Egg: Circular, dome shaped, 0.75 mm, pale green when laid, turning
 
brownish-red when about to hatch.
 

Larva: A semi-looper, smooth, cylindrical, green with 8 white longitudinal
 
lines on the dorsal side, the mature caterpillar one inch long, changes to
 
pinkish before pupation.
 

Pupa: Dark-brown, about 2 crn long.
 

Moth: Forewings greyish-brown with oblique irregular bands, underside
 
greyish-white, wing expanse 3.5 cm.
 

1)ISTI BUTION AND HOST PLANTS
 
Distributed in Pakistan and India. It is a serious pest of shisham in the 

irrigated plantations of Punjab, Sindh and N.W.F.P. It has also been reported 
as a pest of Dalbergia latifolia and Pterocarpusmarsupium. 

A,
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NATURE OF DAMAGE 
A serious defoliator of shisham in the compact and linear plantations. 

With one complete defoliation the trees suffer a loss of 60% in annual 
growth and with two or three defoliations in a year hardly 20% of the annual 
growth takes place. Five-six defoliation years occur in a rotation of 20 years 
which recIce wood yield by 25%. 

1IFE fIISTORY 
With the warming up of the season the greyish-brown moths emerge 

from pupae hibernating under plalt debris oi the ground. The moths being 
noctu lnal hide in shady places in weeds, low vegetation and plant debris, 
becoming active at dusk. After coupling and mating in about 1-4 days the 
eogs are laid singly on newly sprouted tender shiham leaves up to a 
maximun of 400 eg per female. Depending on temperature the larvae 
hatch Out ol eggs in 1-5 days and start feeding oin toinde leaves of the leading 
shoots. t\V the larvae lrlulit in 2id and 3rd intzar they start denuding the 
tree-tops and in the 4th and 5th instars switch over to older leaves defoliating 
the trees partially in the first generation but Com~ l1L,y (many times) in the 
subsequent generations. Lirval feeding period is '-18 days after which they 
descend to the ground through silken threads and pupate under dried leaves 
and plant debris for 7-1 ()days. 

From the time of emergence of moths in spring in the month of March 
to the start of hibernation in December the insect passes through eleven 
overlapping generations. Iligher rate of survival of overwintering pupae and 
favourable weather conditions in early spring are the two main reasons for 
shishamn deloliator epidenics during April-May. Dry hot weather in June and 
July suppres5ses the pest population but if enough population survives the hot 
summer outbreaks also occur in September. 

CONTROL METHODS 
Biological: There are a number of parasites belonging to families 

Tachinidae, Chalcididac, Eulophidae, etc; which individually do a little to 
check the multiplication of the pest but collectively exercise a good control 
particularly in the old irrigated plantations of shisham where rich complex of 
these parasites exists. The newly started plantations suffer heavy losses due 
to successive defoliations up to 5-6 years when the complex of natural 
enemies is developed. Due to natural fluctuations in the populations of pest 
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and parasites, insect epidemics do occur 5-6 times during 20 years rotation of 
shisharn trees even in the old plantations.
 

Silvicultural: 'ile shishani 
 nu rseries which are n.iintained over an area
 
If20-40 hectares in a plantation of 4000-8000( hectarc are wcll looked after
 

for Iallsil pliinlig ,stock every year and hcnce posess ,rell and tender
 
leaves dui ring late fall anid early spring when the big trees do not possess good

foliagc. The last nd flhe first gencration of the pest preter to feed on the
 
riu rse i es 
 lnrd with tihe c01i rig ip of n1e'., flush of leaves tle )Ct switches
 
Over to cgeilcraitiorl areas aild hig plantatioin.
 

It is, therefore, neces',ar, to monit or the development of pest
 
I)inI tuiioni in Ciie iiurse ries in Iebru.larv-March ind spray agai it, if needed,
 
to stop ,pread Ot the )est to whole plantation.
 

Chemical: In cie, there is pest infestations in nur,ries, regcneration
 
.icas or the large Co1i)act linear plantations along roads, canals, etc.,
 
spraying Of IDimlin 25 (' W.1P. at the rate of 250 grains in !00(0 litres of water
 
per hecta re kills the cLtcrl)illars kilin cou pIe of days. Thc chelca.!l being
 

titil Inllilt in hihits 1110.111tig when this is ingested alongwith foliage. Since
 
tii ic, ii'ither l)ois otioli nor toxic, no non-target insect is hit by contact. Only
 
1 t ) i gil)u1 insects are affected. The useful organisms like insect parasites
 

and lpredator, , Ie nlil un
riafTc,.'ted. 

LeucopierasphenograptaMeyr. (Lyonetiidae: Lepidoptera) 
(Shisham leaf-miner) 

DIAGNOSTICS 

Egg: Oblong-oval, reticulated, white, 0.31 mm.
 
Larva: Light green with light brown head, constricted between segments,
 
tapering, 5 mm.
 
Pupa: Spindle-shaped, light brown anteriorly, blackish posteriorly, size 3.5
 
in In. 

Moth: Shining white, forewing narrow, tipped with brownish-yellow and 
black apical spot and fuscous bars, expanse 0.8-1 cm. 

DISTRIBUTION AND HOST PLANTS 
A specific pest of shisham, Dalbergia sissoo in the irrigated plantations 

of Pakistan and Northern India. N 
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NATURE OF DAMAGE 
The species is a leaf miner Lind destroys young plants and flesh foliage 

Heavily infestedby causing premature leaf shedding which stunts growth. 

trees show up with brown spotted foliage which later curl up and drop. The 

glisteninig webs for pupation also hamper photosynthesis and give a bad look 

to the plant,. 

LIFE HISTORY 
With the warming-up of the season and sproLuting of the leaves in 

March the hibernating moths become active and oviposit on tie lower 

surface of the you ng leaf near tie edge. The caterpillar hatches in 2-5 davs, 

mines into the leaf. formin g a tortuous line which ultimately expands into an 

irregular blotch about 15 to 25 mm across. The palisade tissue and large 

veins are destroyed between the lower and upper epidermis and tile leaf 

dries up. After a feeding period of 11-28 days in March to May, 7-) days in 

the hottest nionths (June-August) and 15-30 days during September to 

November tie full-grown caterpillar l+'cs the mine and spilis a white 

on the upper surface of aglistening web with broad X shaped cIuSS cables 

green leaf under which tile pupatiurl ;,ocoon is formed. The pupation 

continues for 10 days in March-April, 5-9 day,, from May to October and II

22 days in November. 
The emerging adults pass winter as inactive ioths in tile dried leaves 

next spring and oviposit. This on the ground. They becorie active during the 
in a year, which start , with ovipositingpest thus has Only one generation 


adul ts and ends with freshly emerged, and ready to hibernate adults.
 

CONTROL MIETHIOI)S 
Spraying of organophosphatic insecticides with systemic action can wipe 

out the pest, particularly on nurseries and regeneration areas. 

Dic/homeris cridantisMeyr (Gelechiidae: Lepidoptera) 
(Shisham leaf roller) 

DIAGNOSTICS 

Egg: Elliptical, sculptured, dull-white, 0.7 mm. 

Larva: Greenish-yellow, green or dark-grey with two faint sub-median lines, 

smooth body, slightly flattened, head and pronotum black, full-grown 2.5 cm. 
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Pupa: Dark-brown, the anal segment with curved hairs, size 9 mm x 2 fim. 

Moth: Brown or tawny-brown with narrow oblong forewings, hind wings ashy 

or brownish-vellow slightly speckled with black, expanse 1.7 cm. 

1)ISTRIBUTION ANI) HO ST PLANTS 

It is a spccific pest of shisham and is distributed in Pakistan and 

Northern 1ndia. 

NATURE' OF I)AINAGE 
'lhe incidence is light to moderate during April and May. The damage 

is more dIH minor pest of shisham treesconspictIous fl une to August. It is a 

inthe irrigated plantations where it may destroy half the canopy in a season, 

but it causes significant damage to nurseries and young plantations. 

LIFE HISTORY 
,The nmilhs of the overwintering generation emerge in March and lay 

,,,, on the Linderside of the newly sl)routing leaves, usually singly, sometimes 

intMwn> and threes. The young ones hatch in 5 days in March and October 

and in 2-3 days from May to September. The newly hatched caterpillars 

make their shelter by rolling single leaf or stitching together two leaves with 

silk. Feeding commences within the shelter on the inner leaf surface by 

abrading or eating small holes in the leaf edges and blade, mu inly at night. 
onThe ,helter is often abandoned when inner leaf surface is consumed or 

disturbance and a new one is constructed. The caterpillar moves about the 

foliage by using silken thread. The feeding period spread over four moults, is 

completed in two to four weeks. Pupation occurs in white silken cocoons 

formed between leaves on the trees or between dead leaves on the ground. 

The moths emerge after 5-10 (lays from t)lpae, hide in plant debris during 

the day and become active at dusk.. 
The pest passes through seven generations from March-April to 

October. The 7th generation caterpillars continue feeding slowly as the cold 

weather approaches and then hibernate in their leaf-shelters for about 5 

months, completing this generation in 160 to 190 days. 

CONTROL METHODS 

Measures adopted against the principal defoliator, Plecoptera reflexa 

Guen., usually take care of this pest well, particularly in the nurseries and 

regeneration areas. 

("\ 
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Apoderis sissu Marshl. (Curculionidac: Coleoptera) 
(Shisharn leaf weevil) 

1)IAG NOSTICS 

Egg: Smowth, c camy-white, oblong, I nim. 

GIu b: Wrik led, cuiirved, white or yellowish, full size 5 amil. 

Pupa: White to dark-br wn, ,pImrse bristles oii body. 2 splies at abdominal 
ape\, ,I/c 4.8 mm x 2.7 mm. 

Adults: Bright L ohlIn-yelhw, head, fllonx and clytra x ith Mlack edges, snout, 
.eve" aill turehca dlac, elvta chailled auh [ss,- thte black patches 

-ituaLtIt 11vMeatuklttIN M)theit up wi lilves, femalc o nlmm , male 4 fili. 

1)IS'l'I I IL'7I1ON AN1) 1[< )ST PLANTS 
\Widelv di,,tIbtItcd III l;Ikistan and hidia as a serious defoliator of 

shlim.h m./)Oc/bv,.l /*%. 

NAT'l'RE O" I)AMlAGEI 
%'IecinatlC x, 11,construct Ilaf rolls by biting across the leaf-blade near 

sit the 
halve,, \ hlich alc folded Iongitudinially along the midrib. The Upper surface is 
tLIined I id amd the itps tucked ini. A cavity is bittcn in the midrib and after 
n~sertrlg anC' inide, Cthe a, is rolled tipt(i the end to folrm a comlpact 

tIe basc ruin the elges up1,1i 0h1S.iibdividing the blade in two 

cylindrical Iiackct. It takes 3/4I hour to make (oire toll which remains 
sl,,pe nlc d floi the peti(Me of falls to the gronnd. 'hl population is usually 
a buiidatnt enough to destroy the entire flush of new leaves particularly in the 
nure1ri1Cs ald regeneration areas, in March-April and again in monsoon 

III,: 1hISIORY 
'l'he female weevils emerging in March start constructing leaf rolls after 

ahing an Cgg in each, up to 20 rolls per fernale. The grubs hatch in 3-6 days 
dcuriu Nlarcl i to Septemcer and in 5 to 8 days in October and feed on the 
in ner leat roll for It) to I5 days during March-April, 4-7 days during May to 
()ctobdcr anld 20-3(0 day,, in November-December. The pupation occurs in a 
cavity withii the roll and the weevil emerges in 3 to 6 days during March to 
October and 5 to 9 day, in November-December. There are eight 
generatior, of the pest in a year. The larvae of the last generation overwinter 
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inside the leaf roll and pu~pate in the following spring to give rise ,o weevils in 
March. The weevils of the last generation matLing early and enierging 
during or before tile winter -,ets in, do not survive the cold weather. 

CONTROL 1EtlOt)5; 
Bturning ot dried leaves and plant debris on the forest floor particularly 

in the nurseries and icoeneration areas before March, vill kill all hibernating 
t)Optllat Inn of the pe,,t. During the active ,easmn sprayini of Dimilin at the 
rate of 4100 1,,ani, in 101)0 litres of water per liectare before the adult 
elgier cntce Will wipe out the larval opilil:tioan teeding oin "prayed leaves to 
protect the Crt0) tfom lI'iithcr dainae,1,C by the uLsc(ltieiit generation of the 

Maiso1a1)o)1lli L. (Chr'somelidae: Coleoptera) 
(Willow leaf beetle) 

I)IA- NOSTICS 

Grub): lPl u n) bodied when groW1n ul), WlI tish with lows of black spots and 
black head, size 13 Imni.
 

Ptupa: Re mains partially enclosed in the larval skin, hangs from the tip on
 
underside of leaf.
 

Adult: Bright yellow or red, elytra, thorax, legs and underside blue, length I 
mm1111.
 

DISTRIBUTION AND HOST PLANTS 
Widely distributed in Indo-Pakistan, China, Japan and North Africa as 

a pest of willows and poplars. At higher elevations in Ilimalayas it defoliates 
Salb habvlonica,S. denticutata, S. elegals, S. tetrasIperma and Populusciliata. 

NATURE OF DAMAGE 
Casually it appears in epidemic form and defoliates the trees 

completely. In poplar plantations in the plains and foot hills its infestation is 
rarely severe. 

LIFE HISTORY 
The beetles pass winter in the soil or humus, where from they emerge 

in spring and become active with the appearance of new foliage. Eggs are 
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laid in clusters of 20-30 on the underside of the leaves. On hatching the grubs 

start feeding by ab~rading the green part of the leaves. During the larval life 
of about 3 weeks most of the foliage is skeletonized leaving the veins intact. 
Just before pull)ationI the giub hangs on the underside of the leaf and 
pupation occurs as such partly enclosed in the larval skin. Beetles appear in 7 

to 10 days to start new generation. There are 2 generations of the pest on the 
higher elevation and it may pass through 3 generations at the lower altitudes. 

CONTROL MNII l)S 
The willows and pop)lars are rarely found in large patches. Being 

,cattered all ovcr the hills the infestation is not so serious throughout and 

application of control measures, other than atugmentation of natural enemies, 

is alsO quite cumbersome. Dipterotus parasite Aleigenia bisignata takes care of 
the pest. Its augmentation can keep it under control. Spraying of Dirnilin 250 

granmi per 1000 litres of water will kill the gru bs. 

SHOOT, BARK AND STEM FEEDERS 

IndarbelaqutadfinotataWalk. (Pseudarbelidae: Lepidoptera) 
(Carpenter worni of poplars) 

)IAG NOSTICS 

Egg: Flattened oval, light greyish when laid, becomes reddish-brown with
 

emlbyI(O development and turns black before hatching.
 

Larva: Newly hatched black, 2 days old deep red, half-brown yellowish red,
 

ful l-grIwo dull and just before pupation light-brown. Mature larva smooth
 

and naked, measuring 35-40 rm.
 

Moth: Female, fore\vings light, outer margin with black and white spots; hind
 

wings uniformly light grey with spots and numerous lines. Female dull and
 

larger, male shiny and smaller with conspicuous yellow margins on hind
 

wings. Size, female 30-32 mim, male 25-26 rm.
 

Pupa: Dark-brown provided with 2-3 rows of saw-like teeth and projections
 

on the abdominal segments which help the pupa to wriggle out of its chamber
 

before emergence of adult. Size 30-35 mm long.
 

)ISTRIBUTION AND HOST PLANTS 
A widely distributed lepidopterous borer, very common on Populus 
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aigra, P. X-euramericana in Faisalabad, Lahore, Changa Manga, Sialkot, 
%ttock, Gujrat, Jhelum arid Rawalpindi (Punjab), Abbottabad (Hazara) and 

Muzaffarabad in Azad Kashmir. It also feeds on Albizzia spp. Cassiafistula, 
Alcacia spp. AloruLs alba, Tenninaliaarjuna, Bauhhina variegata,Pterosper;num 

acerfoliutIn, lrunu.s bokhariensi.s, Pvns spp, Greveillia robusta, Lager.stroemia 

/idiCa, eucalyl)ts and willows. 

NA'I'URE OF DAMAGE 
The larva makes an irregular tunnel 2.5 to 6 mm deep in the stern and 

branches fOr resting and hiding usually near the base of a branch or in a knot. 

For feeding on the outer bark it comes out and constructs a very loose cover 

made of wood fibl)ers and excreta tied with silken threads. Brownish fluid 

keeps oozing Onlt of larval tunnel which causes rotting of wood around and 

inside the tunnel. The tree does not Suffer serious growth Iosses but the felled 

logs fetch less price or are altogether rejected by the match industry due to 

the presence of ;lUnerous holes inl it. Alhizzia, Ca.s.sia ]istuda, Terminalia 
arjuniaand willows are severely attacked but the damage neither kills the tree 

nor seriously un1.'rnines growth or yield. 

LIFE HISTORY 
The emergence of moths is spread over May to July with majority 

appearing in June. Within hours of emergence the moths pair, mate and start 

laying eggs on the depresssions and crevices of the bark on the main stem 

and branches, mostly in clusters of 10 to 44 eggs. During the life time of 7-9 

days a female lays an average of 365 eggs with a maximum of 1330 eggs. 

Hatching is completed ii 12 to 16 days. The caterpillars start feeding on 
made up of bits of wood fiberssuperficial layers of the bark under a cover 

and excreta tied together with silken threads. On removal of this loose cover 

small patches of nibbling on the green bark are exposed. After 3-4 months of 

feeding under the loose cover the caterpillars make a hole into the stem or a 

branch to make an irregula, tunnel (2.5 to 6 cm deep), from which a 

brownish fluid keeps flowing. 
In the young and thinner trees the gallery is shallow and slanting, while 

in thicker branches and biggar stems the hole is deeper and vertical. The 

caterpillars mostly come out of their tunnels at night for feeding on bark. 

After leaving the enterance they loosely close it with frass but a continuous 

flow of the brownish liquid shows the location of the hole. The larval life 
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extends upI)to 10-11 months with about 70 days of hbernation from middle of 
December to last week of February. 

Full-grown larva broadens the tunnel after becoming active in spring to 
make it a smooth and straight gallery for pupation in the month of April.
Pupation takes place in a silken shell at the end of the tunnel from where 
they wriggle Out after a pu pal period of 18-25 day:, to the mouth of the tunnel 
where emergence of moths takes place. Life cycle is completed in one year. 

CONTROL ME'T! OI)S
 
Biological: Spraying of pathogenic fungus, Beaui'eria baWsi(ma on 
 the 

infested tree trunks and branches at the rate of two infected larvae in one 
litre of waler kills the carpenter worm as tile fungus comes in contact and 
develo)s on these w(rIlls. 

Chemical: Spraying of Dimilin 255c W.P. or other antimoultants at the 
rate of 300 grai, per 1000 litres of water on infested tree trunks, can give 
enCouilfaging results. 

Ageria Sp. (Aegeriidae: Lepidoptera) 
(Clear wing moth of poplar) 

DIAGNOS tICS 
Larva: Head black, body brownish-black in the beginning, creamy-white with 
deep-red head when half-grown, full-grown yellowish-creamy with light
brown head. Five pairs of prolegs, each bearing two transverse rows of 
crochets. Size 22-3 1 mm long. 
Pupa: Light-brown, smooth, shiny, 18-23 mm long with thoracic shield dark 
brownish, having thiee rows of spines on the abdominal segments. 
Moth: [3Bth sexes shining brown, antennae pindle shaped, wings clear with 
less veins, wing margins clothed with ha::s, forewing narrow with anal area 
greatly reduced, hindwing with widely expanded anal area, frenulum 
consolidated in bo.h sexes, hook-like in male and more specialized in female. 
Size: female 35-40 mm, male 25-32 mam. 

I)ISTRIB UTION AND HOST PLANTS 
Tt borer is di.;tributed in Afghanistan, Iran and Pakistan. It has been 

found ,:king Populus nigra, P. alba, P. X-euranericana and P. deltoides in 
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Parachinar, Dir, Swat, Chitral, Quetta and Rawalakot. It may also be present 
in other hilly ;eas of the country particularly drier areas. 

NATURE OF I)AMAGE 
Caterpillars on hatching bore into the bark and make irregular galleries 

on the stem and branches, sometimes on the base of sma.' trees. The tunnels 
are widened by feeding which result into knot formation on the branches 
ultimately causing girdling and rotting of the affected spots through which 
frass and fluid flow out making the sites easily detectable from a distance. 
The branch or whole tree sna[ ; off from the infestation site. Drying of shoots 
and tranches cause heavy growth losses. In drier areas like Parachinar and 
Oetta the infestation is so severe that hardly any tree ot 4-5 years age 
escapes its attack. In other areas the infestation from 25 to 75% trees is quite 
common. The infested trees get weak and become suitable for the attack of 
Aelmophilapictawhich ultimately kills these trees. 

LIFE HISTORY
 
Emergence of noths from the pupae which had just wriggled 
out of 

their chambers takes place in the second half of October and soon after 
pairing and mating occurs during the day. Females start egg-laying in a 
couple of days and during their life time of 4-15 days deposite 60 to 560 eggs 
per female tIsually in clusters on the stem and branches of the hosts. 

Ilatching of caterpillars takes place in 18-20 days and they bore into the 
bark making tiny tunnels upward and downward. Some of the late laid eggs 
stay in diapause in their oviposition sites, firmly glued in the cracks of the 
bark. These hatch in February. Larvae from the early laid eggs hibernate in 
the tunnels upto March. Newly hatched and overwintering larvae bore in the 
bark and keep widening the tunnels by feeding to form knots and thus 
produce deformity in the branches and stem portion. After a life of 10-11 
months, the larvae mature and make vertical tunnel ending into a pupal 
chamber made up of compact wood fibers. They pupate in hard silken spun
coci)ons in Septemb-r and wriggle out of their pupal chambers after 17-19 
days as moths in October. The life cycle is thus annual. 

CONTROL METHODS 
Silvicultural: Pruning of attacked branches and burning them before 

September reduces pest population and protects the plantations if carried out 
as a routine. 
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Chemical: Application of Temik, Furadan or DiE.ston granules at the 

rate of 30 grans per plant of 1-2 years age and 100 grams per plant of 5-6 

years of age, in the month of March-April kills all caterpillars feeding in the 

bark. 

Scolytms major Stebbing (Scolytidae: Coleoptera) 
(Deodar bark beetle) 

DIAGNOSTICS 

Egg: Spherial, yellow and shining, 0.8 mm in diameter.
 

Grub: Curved, legless, white, 5 to 8 mm long, head-end broader, tapering
 

towards abdomen.
 

Pupa: White, resembling adult in shape but legs, antennae and wings
 

presssed against the breast.
 

Adult: Shining black; front of head impressed over mouth with tubercles in
 

the middle of forehead; prothorax constricted and impressed on anterior
 

lateral margin; elytra red-brown o black impressed medially at base, striate,
 

punctate, not very conspicuous at apices which are rounded; abdomen vWith
 

anterior margin of first segment prominent and produced forward and
 

thickened; legs brown to blackish; antennae and tarsi rufous brown. Size 4.25
 

to 4.5 1mm1 long.
 

DISTRIBUTION AND HOST PLANTS 

Bark beetle of Cedrus deodara distributed throughout deodar forests. 

NATURE OF )AMAGE 
It is a typical bark beetle and most dangerous pest of deodar stands. It 

usually confines its attack to sickly trees and trees broken by snow or other 

been reduced and upward flow of sap decreased.causes in which vitality !,'s 


Newly felled and wind-fallen trees are also attacked.
 

Long droughts and warm winters followed by early springs help this 

beetle to build up its population which is bound to attack even the green 

healthy trees. In such situations the trees growing on exposed aspects, dry 

southern aspects, poor soil and in w,en forests fall easy prey to the enormous 

population of bark beetles. Once a centre of attack is established the insect 

through successive generations multiply and spreads outwards from the 
trees nearest to theircentre in concentric rings, each generation attacking 

breeding site. \*1 ,\ 
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LIFE HISTORY 
The overwintering grubs pupate in early spring and emerge as beetles 

after seven to ten days but the hibernating 	beetle population emerge earlier. 
Both lots of beetles pair and bore into the bark for egg-laying. An oblique 
enterance tunnel starting under the concealment of a bark flake is made 
which leads to lover end of a single axial sinuous mother-gallery, about 5 to 8 
cm long, partially engraved in the sapwood. 	The length of the mother or egg
gallery varies according to the thickness of stem or branch attacked. In the 
holes or large trees these galleries are shorter than those made in saplings, 
poles and branches. The female after completing the egg/mother-gallery, 
clears off anv frass or wood dust, lays 50 	to 85 eggs in egg-niches made in 
both sides of the gallery. 

The larvae on hatching bore their larval galleries in the bast and 
sapwood, in serpentine fashion, usually 	 at right angle from the central 
portion and at angles moving away from right angle on both ends of the egg
gallery thus occupying most space around the egg-gallery. The femalh beetle 
keeps living in the mother-galley even up 	till the grubs mature and pupate 
probably protecting its young ones from the predaceouLs insects which would 
otherwise easily enter the tpcn enterance 	 tunnel and oviposit or destroy the 
larvae. The larval galleri., inciease in size 	with growth of the grubs and in 
about 4 weeks of larval life 6 to 8 cm long 	tunnel is eaten out which ends up 
in a broadened pu pal chamber. 

The beetle paisses through several generations in a year, the actual 
number depending tupon the environmental conditions of the early and late 
part of the season. In ordinary years there are three complete and a partial 
fourth generation in a year. Various stages of the pest in different 
generations appear as follows:-

Generation Appearance of vdrious stages 

Egg 	 Larvae Pupa Beetles 

1. Apil May-June 	 June June-July 
2. June-July July-August 	 August August 
3. August August-Sept. 	 Sept.-Oct. October 
4. 	 October Oct.-Nov. Nov and Nov. and 

April* April* 

*Early maturing grubs pupate and become beetles in November while late 
brood hibernates as grubs and pupate in April. U, 

_ .",
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CONTROL METHlODS
 
Same as described under lps longifolia.
 

lIs Imongifolia Stcbb. (Scolytidae: Coleoptera) 
(Pine bark beetle) 

) IAGNOSTICS 

Larva" Whiti~dh-yCllow, curved, corrugated and legless. lead well developed, 
yellow, shining; first prothoracic segment with a dorsal horny plate to it. Size 
6 mnlong. 

Pupa: Yellowish-white, large and thick, pi othorax shows a well marked horny 
shield il ',he dosal surface. Wings bent on the breast beneath, as also the 
leg,, ald antennae. Length 6 ram. 

Adult: ('1hcsIlnut brown to almost blac.', with long brown hairs scattered over 
thorax and clytra; head smooth, moderately shining, finely punctate; elytral 
declivity excavate, it, sides thickened and toothed, 4-5 teeth, 1st small and 
sharp, 2nd and 3rd close together usually the largest and knobbed, 4th 
smaller. Size 4 to 5.5 mm long. 

DISTRIBUTION AND HOST PLANTS 
Distributed throughout chirpine forests of the North West I-imalaya on 

Pit ro-01t1rghii 

NATURE OF DAMAGE 
This beetle normally breeds in dead and felled trees and is not a 

regular primary pest of large standing tees nor does it frequently occur in 
extensive epidemics as experienced in North America. Usually the outbreaks 
originate from the felling areas where the insect multiplies on felled material 

and find:ng no more suitable food is forced to attack the healthy living trees 
in regeneration areas. The advance growth and young poles offer best 
resistance. Similarly primary attacks appear in association with thinnings. 
The centre of fatal attack is usually surrounded by patch of failed attacks 
marked by trees displaying many dead beetles entangled in resinous bark. 

LIFE HISTORY 
The male beetle bores through the thick bark down to the bast and eats 



587
 

Out a squarish pairing chamher in the sapwood below the bark, 2.5 x 2 cm in 
size. Tihe female enters by the same hole and after pairing bores away from 
tle pairing chaitber in an upward direction parallel to the long axi,, of the 
tree to make one or inire mother galleries runiuiilg for S to 8 ciii. Three 
mother gal ! rie,, in a Y-Jhape are the colnmlone t pattern. The egg-alleries 
are kept free of fras,., e\creta and other wood particles and one or two 
aeration bloles are eaten out to the outside bark in each gall, ry. l'hiroughont 
the length of egg galleries siall rccsses or notclc,,aie drillcd and 30 to 60 
eggs are laid, one in each. 

-)n hatch ing, the small gLhn, cat out gallerics, which are yery winding 
often leinrig icii ned at an acute angle to the egg gallery and occasionally 
curving hack. The larval tunnels chiefly grooved iN the inner bark are tightly
packed with fra ,s and excreta. When heavy irfestation occUrs the main egg
galleries and a mass ot' intersecting larval galleries almost entirely remove 
tle ba t laver. 

When fuill-gro,,n the larva enlarges the end of its gallery in the inner 
hark into a squarish irregular pupal chanber, clears it of frass arid excreta 
and pupates in it. On malturing the beetle hores straight through the hark to 
the outside and escapes. 

I)uration of a life cycle varies according to the cliriate and elevation. In 
warmest localities at altitudes of 750 metres there are 4 generations of the 
pest in a year. The wintering-over generation starting from oviposition in 
October-November matures in March-April. The other generations give rise 
to adults ill the end of May, end of July and end of Septemler. At the highest
 
elevations there isonly one full or two overlapping generations.
 

CONTROL METHOI)S 

Silvicultural: (i) Sickly dying, dead and wind-fallen heavilytrees 
infested by the bark beetles should be felled and debarked well before the 
maturity of the beetles and exposed to sun or burnt to kill the developing 
grub population. 

(ii) The green standing trees found infested by bark beetles should not 
be felled till these are very heavily infested because in their presence healthy 
trees will not be attacked even if there is heavy population of the insect. 

(iii) In case heavy population of these beetles exists in a forest, green 
trees should be chosen and felled at suitable positions to cover most of the 
affected area, to serve as trap trees. These trees when heavily infested should 

V) 



be removed or dcbhmrked to kill the grubs before their transformation to 
ptujae and beetles,. 

Polv),ral)hts/ongiblia Stebbing (Scolytidae: Coleoptera) 

(Pine bark beetle) 

DIAGNOSTICS 

Larva: White, curved and corrugated with .small, yellow shining head; length 
2.75 mm. 

I1l1a: White with yC!tO\, i.l tinge, contricted postet iorly with small flaps; the 
wiJg outgrowtli. mn the dorsNl ,.rtce; slrt and antennte on lower 
surfII'a ce. 

Adult: (0)lImg, head black; l)rotliotar\ nl elvtra dark, ches-tnut brown; 
anrItennae and legs vIlowv,, slightly chestnu t tinge on legs e\ccl)t tarsi. I lead 
v, tth a circular hrlt.,h oi hair on front; prothora\ )tHict.tate, about , fourlh as 
tload as long witt thran.,,erse chainel inI anterior I'Mirth; clytra less than 
twice a.,, long a, protho ra\, lightly dilated towards apex, striate, rugose. Size 
2.75 to 3 mm long, imalc maller. 

I)iSTRIBIUTION ANDI IOST ILANTS
 
Bark beetle of chil pine, 'inus roxburghii in the I liialayas.
 

NA'I'UIE OF I)AMAG E 
Same as that of lp hungijblia 

LIFE IiSTORY AND CONTIZOL METHODS 
About the same as that for Ips longifolia. 

Me,'anophilapicta Pall. (Buprestidae: Coleoptera) 
('Poplar bark and sapwood borer) 

DIAGNOSTICS 

Grub: Newly hatched creamy white with V-shaped wrinkle on pronotum, 
head invaginated into large prothorax, apodous. Full-grown size 20 mm. 
Pupa: Ovate, yellowish in colour, antennae, legs and wings pressed against 
the chest; size 13-15 rm. 
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Adult: Black with metallic shine; head short, vertical, deeply sunk into 
thorax; elytra with 7 irregular light yellow spots; antennae short, serrated; 
tar,,i 5-jointed; size 14 x 5 mam. 

1I)STRiIIItUTI0(N AN1) IlOST 1IAN TS 
/clahiu*phila pi(w(1 Pall i, well dis1711)uted in India, Pakistan, 

Afghlanitan, Iran and 'l'urkev. In Pakistan it isl found infesting Pl' n. 4tra,
P. aff/a. . ('1/)h1rWica, t'. X curameticana, P. deltoides and Sa&L: spP. in 
IPesh,t',ar, Cah,.all)iidi,Clihitral and 1a luchistar. 

N,AI 1RI 01," I)'AM, ,(.E 
0I Iatch IJig tile gru[Isbhre into the greeii bark. Tiy make galleries

below the bar k I felding on wood in patches. They detach the bark from tlhe 
stein and b)ore int) tie sapwoo)d where the grubs pupate. In severe attack the 
bark on all sides o) ,tem is daiiaged and the tree dies Of strangulation. Tihe 
attacked trees also Icak off from the point of infestation even with mild 
,ind. In \,,aticr-deficient areas almost all poplar trees are attacked, Out of 
which 1 ()to3O)< trees die. 

LIFE IISTORY 
The emergence of beetles takes place from early May to end of July 

with majority emerging in June. Pairing and mating occurs in about a week's 
time and the eggs are laid in cracks and crevices of the bark throughout the 
female life of 3-4 weeks. Tiny grubs hatching from the eggs bore into the 
bark and feed on inner phloem and cambial layer just beneath tie upper
bark eating out )aItches. One month old grubs measuring 2-3 mml make 
irregular galleries in the bark but a month later the grubs move deeper
touching the sapwood. The full-grown grubs bore into the sapwood and make 
pupal chambers after feeding for 6 months or more. Grubs hibernate in 
pupal chambers for 3-4 months from December to February. 

After a larval duration of 9-10 months the grubs pupate in their 
hibernation chambers for 3-4 months (February to May-June). Life cycle is 
thus completed in a year. 

CONTROL METHODS 
Silvicultural: Poplars and willows should not be grown in water 

deficient and poor soils as this pest rarely attacks healthy plants with copious 
flow of cell sap. 
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('hcmical: III the Cecnt of infestation ,i.1anular inwcticidc, like Temik, 

fInradan, l)i.,,,,toi sa)uild be applied i tel 'oil ar)und the steni Of iiilC,,tCd
 

trees at the rate of' 3( ,r , pcr plant of' one v,.ar age aid( l) graniw, pe Irec
 
Of 5-0 %'eal" toc.
 

lBiologica!: .rvirie (di l j io C1Ic lui1gu1, t;, 'rt, i t)[Inz on the 

trc"' ti iikl, l t ci!ii ted i , lc", al III,-1Ilic ofI m o) li te ctll ivi Ill i1o 


litreC of ,\.arci c~nr conItirl tile pe(.',
 

,.coicsilhws smm SoMk y (wcwra by'cidoc: (Coleoptlera) 

(Polplar sap)m ood borer) 

)IA(; NOS'I CS 

lEgg\: Wlrire, ellil tical with tpointed enrd., lightly swollen at one end,
 

nI a to 4.9 imii
CI) rIF', 3.1I 
11,i',: N\\ l\li tched grul) yellowish-white ilth brtx ii head and black 

nmand ib)c1,, hal f-Z,:rown aiad mature grubs shining yellow. 4 segnierentsl fllowing 

the head larger tihan the lest 8 segments which nre constricted having slit like 

dark hi i strirle' ; t'full-LI O\\ nI larvae measilre 5 to (.5 mi1lii. 

Pupa: Yellow, ,ott bodicd, legs tightly pi,,ecd lni to stcria, bear coi)teIC 

reseinbhlan e to tr ireIhectic, ',ize 3.6 x 1.6 cm.
 

A.diil: Large, clongatc, cylindrical, steel-grey, clyira with thick pubescencCe,
 

,Jlilning-white on cillrgcilce, disappearing with age, antennae more than
 

doubl die oIdC,le igth i inmale and shorter than body length in fe male, size
 

22 to 42.2 in ili male and 29.2 to 43 in in female.
 

l)ISTRI.LAIIITIN ANIb I lOST PIANTS 
ExcepIt ito the coast lands and Indus plains the borer is well distributed 

in Pakistan. It is also founid in Afghanistan, Turkestan, Western Tibet and 

Iran. It ha, been recorded from Acer cultratuti, llescilutt indica, Colyus 

co/urnta, Jughins legia, Malu.s putiila, Platanuts orfihtai., Pulpdtus a/ba, P. 

ciliata, P. cuphratica, P. X-euramericanu, P. nigia, Prius amygdalis, P. 

arnenica, P commtunis, P. racemosa, P,us maus, Salbc alba and S. 

bab~ylolica. 

NATURE OF I)AMAGE 
Larvae bore into bark and sapwood of fruit, shade and forest trees. The / 

the woodl
attacked portion of bark gets detached and falls down exposing 
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beneath, riddled with network of larval galleries, some ,,till tilled with ft ,,
The in fe tatio n holcs surrounldCd by rottiriL, areas On the hark o t attacked 

tree, , are visible from a distance. As the grubs grv ill li/c thev hlo lecper 
in the bha't alnd .,pood, cutting off the flow 0t sap anl f inally killing the 
ticC,. Popflai,, \,1llo, k,, cllir andclm,, ai atticked the imo)st. Aniong the 
iini, apl), (Iiikc, apriCot and wal(t tie, ae ,c\CrClV dailaged. 
A\lrndsnland po. aclic ati atticked t( a laser degice 

LII HIS"T1ORY 
,
Beetlcl appea iII the middle of March inllPeshawar ald eaily May in 

cI;t.ia atrea,, with peak enmtigernce (rom 251h NI i ch to 7th Apr i iat Peshawar 
and dnril NIlav-JuinC It higher elevatioms Paiiing and mating takes place 

withlin tv, t daN, of ee gllelgle and eggs are laid within a week, iin wonid scar, 
or bark depiCssions) tlsItl ly on the ,ain ste iii, il s1na1 Cltl,tCr of 7-13 eggs. 
Beetles are seenii feeding on hark and later laying eggs ill the I elin -scars 
preferably oit the hcaltli trcc witich contil re for three week,,. 2\ ilix inLin 

of 231 eggs have been icc~ided laid by a female. llatchiig of girIbs OCCIrs ill 

10 to 22 days. 'l'hev hr le into the bark of tire trees and con! iinC feCding in 
the bark aind sapwood for 17-18 months. The hibernat ion takes place from 
S)ecembie toiMarch in,,ide their tunnels whichiear u.Sually made deel)er ill 
lie .apI\voo for thii ptlpoe. The full-grown grubs make their pt)tal 

clianlbr dti ring Septeirber-October and ttilIe for 3-4 mo riths. The 
formation of bectles takes place ii Januiary-February aid tie iniimlature 
beetles rnmaiii lying irl their chambers waiting for outside weather to become 
suitable fOi e nrgeliCe. 

CONTROL METHODS 

Silvicultural: All heavily infested, dead and dying trees, trunks arid 
branches shotild be cut during October-December and burnt before March to 
kill the grubS, pupae and immature beetles. 

Chemical: Spraying of tree trunks and branches with BI-IC twice during 
March and April in the plains and during May and June in the hilly areas will 
give considerable protection from fresh attack. 

,,?
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Apriona cinerea Chev. (Lamiidae: Coleoptera) 
(Poplar stem borer) 

DIAGNOSTICS 

Egg: Large creanny-white, bUnt and rounded on one end, slightly pointed on 
the other, egg shell thick, white, size 6 to 8.5 x 3.2 to 4 mam. 
Grub: Yellowish-white, apodous, with well developed head, powerful and 
large mandihles, ,, ollen thoracic segments. Body length on hatching 7.5 to 
9.1 111111, ILII-grown 1 mm long.55 tO (5 

Pupa: Whitilsh-yellow, head wedged into thorLx, legs and rudimentary wings 
folded, six visible sterna. si/e 25 to 40 mm long. 

Adult: Large, elongate, grcyish-yellow, under surface golden, elytra with thick 
coating of pLubesc[Cnce, head with longitudinal median suture. First antennal 
joint swollen long, 2nd very short, 3rd longer than 1st and 2nd, 4th equal in 
length of first two joints. Antennae in both sexes equal and slightly longer 
than the body. l'Iytra with shoulders produced into spines, basal 1/5th of 
surface studded with number of small raised shining black points. Apex 
terminated in three small spines placed some what close together, 3 to 4.5 cm 
long. 

DISTRIBHUTION AND HOST PLANTS 
Distributed in Gilgit, Dir, Chitral, Swat, Hazara, Parachinar and 

Muzaffarabad in hills and in Lahore and Sialkot in the plains. The trees 
attacked are Mono aiba, Morus itdica, Populus nigra, P. alba, P. 
euranericana,/. deltoides, Ficus spp. and Debregeasiasalicifolia. 

NATURE OF I)ANIAGE 
It is a very serious borer of poplars and mulberries in hilly areas of 

Pakistan where almost every tree is infested. In the plains (Lahore and 
Sialkot) every third tree of hybrid poplars is seen infested. The trees are 
hollowed Out by numerous tunnels and usually break from the middle with 
wind. 

LIFE HISTORY 
The emergence of adult beetles commences in June and continues upto 

the second half of August, majority appearing in July. Beetles feed on bark 
and leaves of host plants and start pairing and mating within 3 to 10 days. 
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Oviposition starts soon in the eye-shaped slits made by females on young 
shoots and continues for seven to ten days. l)uring a life time of 1-4 weeks a 
female lays upto 20 eggs which hatch in 3-4 weeks. The grubs bore into the 
shoot usually from the oviposition sites and penetrate into the heart of the 
shoot within 2-3 days frimn where they make tunnels downwards. For keeping 
the tunineIs clean they make ejection holes to throw the frass and excreta out. 
The first ejection hole is made within 2 to 6 cm. Later on the interval 
increawcs to 15-22 cm, i.e., it becomes bigger with an increase in size of the 
grubs. The flow of liiqI id from the holes and accu mu lat ioll of frass dropped 
from these holes at the base of the trees is, the Conspicuous indication of 
infestation by the borer. 

The grubs continue feeding and boring downwards from the top of the 
shoot to the main stem in case of big trees and reaching the root portion in 
young lplants during a larval period of 8 to 20 months. The grubs on maturity 
prepare their pupal chambers by plugging tightly their galleries with powder
and wood fibers from both ends and pupate for a period of 94 to 112 days 
(average 3.5 months). The life cycle is thus completed in two years. 

CONTROL METHOI)S 
Chenical: After plugging the lower most live ejection hole any dilute 

insecticide (0.0001%) or even kerosene oil may be injected with ordinary ear 
washing syringe into the second lowest hole to kill the grub. To achieve good 
results this nieasure ,hould be applied in September every year particularly 
in comlpact plantations to reduce the incidence and cost of operation in every 
successive year. 

Biological: Spraying of Beauveria bassiana fungus on the infested trees 
at the rate of two infected larvae crushed in 100 litres of water. 

Propagation and release of predatory mite, Proctolaelapssp. in the 
infested plantation to achieve effective biological control of the pest. 

Tonica niviferana Walk (Oecophoridae: Lepidoptera) 
(Semul shoot borer) 

DIAGNOSTICS 

Larva: Brownish-yellow when young and orange-yellow with black dots 
above and greyish or black along the sides and under surface, 25 mm long. 

~J(
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Pupa: Brownish-grey, roughened, usually attached by cremastral hooks to a
 

network of silk, measures 12 mm x 6 mim.
 

Adult: Forewings white with dark patches, hindwings yellow, resembling a
 

birds droppings when resting with cloed wings, wing expanse 37.5 mmrn.
 

I)ISTRI BUTION AN I) IlOST PLANTS 
It is a 1oer of young shoots of semul, BomhzLr ceiha and a serious pest 

in semu! plan tat ions throughout India and Pakistan. 

NATURE OF I)AMAGE 
The larva bores into the tender shoot at leaf axil near the growing tip 

under the cover of silken web and excavates a tunnel down to the centre of 

the shoot and may completely hollow out and kill a thick stem down to the 

old wood of the previolis year. The infestation, sometimes, is so severe that 

hardly any shoot remains uninfested. 

LIFE HI STO RY 
The eg,- is laid in the leaf axil near the top shoots and th e caterpillar 

just after hatching bores into the new shoot. As the larva (rows, it excavates a 

tunnel down to the centre of the shoot and hollows out the stem. The tunnel 

is filled with black larval excrement, gum etc. which extrude through the 

boring hole to remain visible from distznce as a blackish mass. The 
comecaterpillars continue feeding in the .,ot and out after 18-20 days 

during May to AugLst, 20-25 days in September and 25-30 days in October to 

November for pupation on the leaves or on the stem in the open. The moths 

emerge in 8-10 days during May to August, 15-20 days during September to 

November. 
There are 6-7 generations of the pest in a year. The larvae of the last 

to the base of theveneration leave their tunnels in November, crawl down 

stem and bore into thick bark of the tree where they form individual 

chambers for passing winter. During spring these caterpillars beconle active 

and emerge from the tunnel towards end of March to pupate exposed on the 

surface of dhe stem. 
CONTROL METHODS 

Collection and distribution of pupae from the base of the trees during 

early March reduces the pest population considerably. Spraying of the tree 

bases with any safer contact poison can kill the emerging moths. Spraying of 



595
 

Malathion at the rate of half a kg/litre per hectare on young 'ants can kill 
larvae and protect the saplings. 

Agrilus dalbergiaeThery (Buprestidae: Coleoptera) 
(Shisham bark borer) 

DIAGNOSTICS 

Larva: Creamy white grub with head and prothoracic segments flattened, full 
grown size 2 cm. 

Pupa: Yellowish white, 10 mm.
 

Adult: Elongate, narrow, black with sternal region dull purple, elytron with
 
t\m o white spots, head deeply furrowed its entire length and covered with
 
small transverse ridges, legs very finely punctate, size 9 mn x 2 mm.
 

DISTRIBUTION AND tlOST PLANTS 
Agriilus dulhbrgiac is well distributed in the shisham growing areas of 

Pakistan and Northern India. It is a specific bark borer of shisham, Dalbergia 
Si.S)O0. 

NATURE OF I)AMAGE 
The grubs boring in the living green bark make zigzag galleries, cutting 

off sap-flow and ultimately resulting in complete girdling and strangulation of 
the branch or stern attacked. The branch or whole tree beyond the point of 
girdling dries up thus killing the growing stock. It is basically a weak and 
dying tree borer and is not a pest of healthy trees having copious flow of sap. 
Shisham plantation in the capital territory of Islamabad is entirely dependent 
on rains. It faces drought from April to June, which causes great set back to 
the tree health, hence attack of these bark beetles. The pest flourished well 
on drought striken trees and caused mortality of 10-30% to the growing stock 
during mid-seventies. 

LIFE HISTORY 
The emergence of beetles starts in early July and continues upto the 

end of August or early September. During a normal life of 7-10 days the 
females mate and lay eggs at night on the bark of tree trunk and branches, 
usually under the baik flakes (in niches and depressions on the bark). The 

K) 



596
 

flat-headed tiny grubs hatch out, bore into the superficial layers of green 
bark, make irregular zig/ag tunnels, go deeper and deeper as they grow in 
size. They moult 4-5 times and during this period the grubs Continue girdling 
of the tree trunks and branches for about 1 1 months and I)Lipate at end points 
of their tunnels during July to August f)r 7-12 days. The adult beetles eat Out 
their exit holes from their pupation sites. 

CONTROL NI'II()I)S 

Sihicultural: Shisham is a riverian bed-side tree and can be 
su cces, fuliy giown in compact and linear plantations having regular and 
adequate w\ ater suLp)ply. It should not be raised in water deficient areas and 
on p1t(r Io)[.lqi unlng and felling of heavily attacked tiCes and burning them 
be fo)re Jtllle %ill red uc., pest incidence to a large extent. 

Biological: Place heavily infl'ested material in cages of 300-400 mesh per 
sqlare inch b clt rc June in the infested areas to hold back tile bark beetle 
adults and reIease the smaller sized adults of Tctra tic'1ihUs sp. which parasitize 
30-4(01r: pot" ila ti of the pest. 

('heroical: Spravi ugng I 131 IC on tree trunks and main branches of 
sh ishaln dIIrllg JnlnC prevents oviposition of the pest. Spraying of Folidol or 
Nethvl parathi i in 1.5 /, concentration kills .,111borer grubs, if conducted 
before September otherwise the grubs go deep and become Out of reach of 
insecticides so applied. 

tIvpsipyia robusta Moore (Pyralidae: Lepidoptera) 
(Toon shoot borer) 

DIAGNOSTICS 

Egg: White oval, 0.9 x 0.75 mm.
 

Larva: Colour varies from pale straw through brown, pink, green to blue wili
 
a series of black setiferous spots in 5 longitudinal rows on each side of body,
 
the spots of the 1st and 3rd row being larger. Newly moulted 4th irnstar larva
 
is reddish-brown which gradually changes to pinkish, purple or reddish-blue
 
and finally to light blue which is characteristic of mature larva, length 19-29
 
inm.
 

Pupa: Brown, 10.5-15.7 mm. 
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Adult: Pale rufous brown mixed with grey and black; forewing veins streaked 
with black and crossed with zigzag black lines and patches; hindwing whitish, 
semi-transparent, margin and costal zone darker; wing expanse 20-32 mil in 
male, 28-42 mim in female. 

)ISTRIIJTION AND IlOST ILANTS 
It is a se rioLIs pct of plantations of ced ars and mahoganies in sub

tropical and tropical t(mests of South Asian Region, Australia, Africa, West 
Indies atnd Sotuth America. In P'Lkistan, it attacks toon, C, '"ia tooi 
where\ er it Is, ;(m, 1i. 1I1India cedars and mahoganies are heavily attacked. 

NA'IURE OF lAMAGE 
Basically a shoot borer but in case of Ccdi ,la toona the flowers, fruits 

and seeds are al,,o attacked, destroying most of the seed crop. As it result of 
bon1rig tile leader and lateral shoots of the current year are killed and 
branching of" tI, gro\, mIg tips spoils the quality of wood produced. The pest, 
although e,,' seVrim ms, is not of primary iniprtance because none of its host 
plants are coimlicrcially orown in Pakistan. 

IVIE HISTORY 
In the first generation 40(0)-0)eggs per female are laid on the flowering 

shoots of Ccid/cIa foolm, early in March. Caterpillars hatching in 4-5 days feed 
gregariously on all parts of pan iculate inflorescence, binding together grou ps 
of flowers with loose networ k of silken threads. Elach caterpillar prepares a 
cell of nmore densely woven silk, inside the network, and mnoults in i. After a 
feeding periond of 12 days the caterpillars descend to the main steri, locate 
sheltered places for pu)pation in cracks and crevices and form silken cocoons 
to pLpate inrside. The cocoons are tightly packed in masses, 2 and 3 layers 
deep, ai1ounr1ting to minre than 1000 to a square inch. The second generation 
lives on fruit and seed of the crop and pupates oii the stem in cracks and 
crevices. 

The larvae of the 3rd, 4th and 5th generation feed as borers in the soft 
shoots. The shoot above the boring hole dies or shrivels, eventually falling 
over or breaking off. Below the site of entry of larva in the shoot, the buds 
and the lateral shoots dry up as far downwards as the tunnel extends. 

For population the larvae of 3rd, 4th and 5ih generations construct 
silken partitions in the tunnel for protection against natural enemies and rain 

\.3
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water. Pupation takes place in these protected sites in silken cocoons. Fifth 
generation larvae hibernate in silken hibernaculac constructed in their 
ILiinels. 

The ilcuihation pcriod in all the generations remain 4-5 days but other 
durations differ dependilg IipOn weather and feeding sites as fol lows:

)uration in days Parts 
attacked 

Generation Larva Pupa Generation 

I 1- 8-10 24-29 Flowers 
2 12 8-10 24-29 Fruit & seed 
3 49-5() 13-14 66-78 Shoot 
4 47-60 13-14 64-79 Shoot 
5 130- 150) 13- 15 147-170 Shoot 

COINTROL \I11''l IOl)S 
Since onm i,, mainly grown as avenue and ornamental tree, cultural 

methods can cailv be applied. Pruning off the attacked shoots containing 
borers and htiurning or burying dee) in the soil can reduce pest population. 
Sprayi gL,of a pyrethroid or Dimilin 25% W.P. during the first two 
vencrations attacking flowers and fruits can wipe out the pest and avoid 
infestation on shoots. 

FRUIT AND CONE BORERS 

Dioyctriaabietella Denis and Schiff (Pyralidae: Lepidoptera) 
(Chalgoza cone borer) 

)IAGNOSTICS 

Egg: Creamy white, oval shaped. 

Larva: Reddish to greenish with black head, 25 mm long when mature. 

Pupa: Light brown to dark brown, about 2 cm long. 

Adult: Forewings grey, mottled with black, wing expanse 25 to 35 mm. 
N,
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I)ISTRIBIUTION AND 11lOST IlANTS 

('osnio(flitani InIII tribuihtion, well known inillop, widelV distributed 

in (JS/\, ( "tnad., Jipal. Not thern Iid1ia and Pakitaii throIIghmt tihe range 

(o Pilllts In akisiii it i,, I sCl LI",i)C, oI COiiCI l, tlice, III B luchistan.(t 

Ktlr In \llV . Ka1han Valley, S\, at, I1 Iaaia. Mturrcc and A/ad Kashinir. 
IIIltl -1. ltde'lamt, Plow' - tlb t/t , C',tcd/f,('s Inoltida, /'li/ms 

,
/ t,'Ilt1, I). Iv(/h1 u( a111d P. tI-11i t r thiellho t illt'a 1 I t111damage to 

,hllL la colnces , (5f Ic',t eCl li l iC il[)ortance. 

NAT 1 )01"I)\D IA,(;1 

)l Ofrin. catcipilla ,, borC into the onC-vear -old green cones, Cut the hard 

"hell (t the sceds, and teed oi its edible portion. When ime ,eec i, eaten the 

lalva iuom C,, to tile tdjtacllt ,.ed dreed, on it, bv cutting [ circular hole 

heal the broad cld (i the seed shell. Thu, the catCrpillal, destroV many 

ed inidc and the coie, cripple ind shrivcl showng biownish fras's oo/ing 
,(oLIt I10111 tilte Cent(2rilce.' holC, \\ lich later accIltetCl' Cl OlIsilla ial. 

I hle !ot ilt.e t.(l Colnics Lll ])i~l a 111d the one, notnltOCeCn hlai nll' Io 

posses niIIV .'Ced Illide. InI casc of chall -/a pine the Copl ()In which 

ll\Ciollod( t d the trib'al )eople depend, is destroved to a large extent. In other 

c(ilcl detlc netion of' sed cro) alfects alversely the Mitural regeneration of 

C lol) InI the hill foirc ts. 

LIFF HISTORY 

lic fcinale io hs lay eggs ol one-year-old cones, a few clays after 

mating, singly or in groups of two, three or four upto a maximum of 172 eggs 

during a whole l;fe of 0- 18 days of a female. The eggs hatch in 7 to 10 days in 
May and 5 to () (lays inl ALguist. 

The \otillg larva bores into the scales of the green cone, locating the 

seed, cutting a circular hole near the broad end of seed-shell and feeds on 

tile kernel. After finishing the first seed, grub attacks the adjoining seed and 

still bore, furthei to, approach the seeds in the next scale. In this way the 

larvae contiIe feeding on the seeds inside the cones. The full-grown larvae 

,top feeding after 27 to 38 (lays in May-June move about in search of suitable 

pupation site. Generally the central axis of the cone is preferred but some 

larvae wandering about fall to the ground and pupate in debris and soft sand 

on the ground. In both cases a silken cocoon is spun around the body in 

which pupation lasts for 34 to 44 days in June-July. 
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The fl1()tl,, eerging towards the end (OfJuly, mate and Ia,coos fr theh( 

second nerai(,ii (IIn the green k)ilCh () the previorl, yCa in Ilv u1lust 
tUpt() a1IM IXiinIII111 (fi80 Cgg, pef foI.118IC, Ve .NIOCheIii 111i \lLl t;AnI(43 22 111 
septelnhcr ()r]itc \la e llk.'ieh er,). Tle Lii ia .i ila.\,,k I {Jhn(lc IIIto 
the cone,. 'ihc Iaii\ae froimi the carV lain, a11tHi il5 \cck,, ani ptuptatc in 
Septehier while the iest hibernate tll(oiAg-wirh thC',C p)ai e i1'idtl heavilv 
(Iitlagled cic, iil(, ht\,- , g (1ii onic lar\ are on tKlthe tr.c,, e dr(q)ped 

groLintId \ the ()pci g i()e
nI(-' or diCperIsal (I ',CCds 

Ilhe hihe itil, t)()j)ul;iliMIn (f the 1)("t IcCOmIIe, atCiv'e iI ,\p iil. The 
'C )
ii()ths Ci'llc 1 ll , Itihl-gro\ iilarvae upate an thh iilr .uclre larvae 

start t'eedi [IL ees 

CONTROL MIETI)OI)S 
Chemical control of the pest is impracticable. 
Mcchanical: The heavily infested cones of chalgoza carrying 95%
 

population of the pest are left unpicked at the time of harvest of the crop

because hardly any edible seed in these cones are 
left undamaged by larvae.
 
If these cones are also plucked and burnt or buried deep, 95% of the
 
larvae/pupae hibernating in these 
cones can be destroyed and the pest can
 
be wiped out in 2-3 years.
 

tlcidodes poiectirost,i Mars hall ((iurculion idae: Coleoptera) 
(Walnut fruit borer weevil) 

DIAGNOSTICS 
Larva: Fat white grub, more or less curved with 12 segments, the middle ones 
thicker than those at either end; head small, bright yellow-brown. Full-grown 
19 mmll. 
Pupa: Ordinary curculionid shape. 
Adult: Black without scaling, legs clothed with yellowish-brown hairs; head 
closely punctate; rostrum straight and porrect, antennae medium sized fairly
thick, funiculus ending in a thick oval knob; elytra much broader than 
proLhorax; body pubescent; front legs longer than others; size 8 to 9.5 mm 
long, 3.75 to 4 mm broad. 

DISTRIBUTION AND HOST PLANTS 
Walnut (Juglans regia) is found in most hilly areas of Indo-Pakistan, 

hence this weevil is found wherever walnut is grown. 
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NATURE 01; I)AMAGE 
The grubs bore into green fruit and feed on endocarp and kernel. The
 

attacked IrUiit k detoined and fall premture. The wcevil destroys 50 to
 
1M (" fruit. 

IFIE H-ISTO)RY 

'Ihe adfflt beetles appear in early August and Continue to eliierge upto 
Septeinlher I'hCV heIC natC Under stones and crevices in the ground until tle 
a(Apeainee of the \M1i11 fruiits in ,pring. tgg laying take, place ininc ninsi in
 
the pCrica; )0I Ilte fruit duties,, the I[louth I Api111.
o V.11lg developing \walnlt 


The g uha huttchiln from the eggs bore into tile centre of tile green fr uit and
 
feed on cildo-ocarp ond the kernel, hMllowling out the \,hle III',d. [oto r to five
 
grubs i\th a m;.\illil of 13 grulh develop iiNde (ne fLrit. 'he attacked
 
tiuit', v t\,iher., deolri iia Ildrop fronm the tree picilatturelv In .kinic-.Juv. The
 
0I tibs (Mi1naturit\ nmy leavc the fruit and l)1PLIte in the )lor Inside the frult
 
10o15-2t0 Lit\
 

CONTROL MET|-iODS 
Cultural: Collection and burning or burying deep of infested and fallen 

fruits can reduce the pest population. 

FELLED WOOD BORERS 

Sinoxylon anale Lesne and S. C assuin Lesne 
(Bostrychidae: Coleoplera) 

(Powder post beetle, Felled wood borer) 

DIAGNOSTICS 

Grub: White, curved anterior segments enlarged, median dark line running
 
down the back; three pairs of legs present. It is active in movement, wriggling
 
about when distured. Length 5.5 to 6.5 mm.
 

Pupa: White, eetle-like form, gradually assuming shape of mature insect;
 
head, legs and wings pressed on to the inderside.
 
Adult: Oblong slightly dilated behind, black with elytra anteriorly rufous
 
chestfut, more or less dusky, antenrae and palpi testaceous, femur paler and
 

\S 
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abdomen reddish at the apex; antennae club-shaped; prothorax convex; 
Clvtra tru1c'ate1, ,lie 4 t( 5. long.mm11 

I)IS'I'RIl'lTI)N AND10) 1) PINTS 
It i,, the Cmitiimmtlet ho,,tr\chid tbtand in torests, timber del)ots, sawmilk 

and tatctor es,, t 'itcknt, Ieii.\,ood al(l ',alWood ot logs of alrmost alli a 
broadleat tree spcies partrclarlyot0! rntilv Il.egunlinIosa. It is widely 
distrihuted iIIthe ( )rientatl Region arid has ailso been intrOLduced in Australia 
and Ne\. Zetlliid through tranlsport of the intested goods. 

NATUIU OF1N)lAMACE 
It i, t rurti- boret tfire\\ood, stpwoodlnl lokgs antd materials 

iItIactIIred \ktth tIMIh',s pI,,sssti g sp , (tlod port irnn,. The grubs work 
thrMLl the ' reduce it tou)d iepeatdly to lo\wder. The firewood produced 
il the r."t pltatitUl, t,, heavilyV Iltff',td to c'au, at lt't 3i' loss of wood 

prILdcC(l e\ c\'V \Cti 

lie adult beetles 5()ne tiles bore into green sho ots and twigs for the 
ui , olt eetling Ill',c,1rcity of food or for hibernatioin, mkintg axial tunnels 
ts t rCsult 0nwhich leader shoots of seedlings or y'ourlg saplirigs may be 

girdletd ()I killed. Similarly, sickly and lying trees are also attacked and a 
black 2i.n1C\IiIrIu tr()i the stem is a clear indication. 

I1IFE IIlSTORY 
I lbe cvcc \'aries a great deal, tie niinium being 3 months and the 

niia'irirLm goes Upto 4 years. Energence of beetles in the plains continues 
throughout the \ ear excepit the coldest months of November to January. As 
soon its the trce, are felled the adult beetles are attracted to the sapwood. 
The lerliale with tihe help of the male makes a short gallery, anl inch or so in 
length adhlng the circolnference. Mating takes place in this chamnber and the 
feriale lavs 50-100 egs in niches. The grubs on hatching start feeding and 
tunrielling 1l01g the vertical axis. They make very ,videning galleries and the 
sapwn)n)d is converted il'n powder which is packed in the galleries. The grubs 
a,,similate certain sugars and starch, passing out rest of the wood particles 
undigested, some of which is thrown out of the wood as a powder. 

After about 2-3 months the grubs become full-grown and pupate at the 
end of the galleries. The adult beetles emerge after a month or so by cutting 
circular holes straight to the outside. They usually fly away to attack other 
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1og" (ir billets but ma, Ittack the aine piece, if there is e nough m{oisture and 
Iood letIII ilici e. In the plantation, there atic three overlapping generatlons 
ot thc bcctlc,, in a vear and the pcak elii1ence ot beetles is noticed in 
CIci tili\ - I.Xirli.h, . June-.ulV and August-SClete iI her. BV ta1-r the nlaxilmU in 
iitlc',Jiti i (.cCLii', C il g thecc e ri ods. Unilder LIlv.tVOtlrahlc coinditions of 

lood, \ cat hcr ind high densitv Of l)OPulatiOIn the life cycle may be completed 

CONTROL METHODS 
Silvicultural: Felling of plantation should be restricted to winter 

month.,, when the activity of the powder post beetles is at its lowest ebb. 
(emical: Spray firewood soon after felling with 8 litres of Dieldrin 20 

percent I:C. in 320 litres of water per 100 metre square of stacked firewood. 
Brush paii nting, spraying or dipping of sapwood portion of timber in the 
abIve dilution If Dieldrin can also make the wood iesistant to powder post 
beetle attack, if done before infestation. Application of the same insecticide 
with the help of ordinary syringe in the borer holes made in furniture or 
other \, aluable \\oodenLarticles can kill the borer grubs if well soaked to 
reach the grubs inside tie galleries. 

Butn:estis geometrica Cast and Gory (Buprest;dae: Coleoptera) 
(Flat-headed borer of pines) 

DIAGNOSTICS 

Grub: Thorax moderately depressed; abdomen nearly cylindrical; exposed 
part of head testaceous, slightly darker along the anterior margin. Length 38
40 nn. 
. dull: Idonga.ite, Iinelv granu.se, dull bronze or black with yellow or 
vCllo\ ish-ed spots on elytra; under ,surface and legs cop pery-bronze, head 
vello\\ in front with tx o <rmall black spots, one on each side of the middle 
line, a small depresioii on vei tex behind the yellow patch. Prothorax broader 
than lomg with yellow spots on lateral edges and lateral halves of anterior 
nargin. Length 17-20 nn, breadth 0-6.5 main. 

I)ISTRIBIUTION AND HOST PLANTS 
Widely distributed in Pakistan and India almost throghout the hilly 

tracts is borer of Pinus roxburghii and P. wallichiana. 

http:granu.se
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NATURE OF DAMAGE 
The larva is a borer of dry wood of pines which is repeatedly worked 

through and reducei to fine powdery dust. 

LIFE HISTORY 
.t-he beetles appearing on wings during May and June, lay eggs in cracks 

and crevices on the bark of dead trees and felled logs of chir and kail. The 
grubs on hatchilg bore into the bark niakinug irregular tunnels and feed on 
bark lt()r someti mC, later enteriing the sapwood port ion which is repeatedly 
worked thr Lugh ad reduced to fine l)vdery dust, dtiring a larval period )f 
17 to 20 montis \vith 4-5 months of hibeMation. FLMtion takes place at the 
end of larval tunnel in a lpupal chanmer made fi0 the pt rpose at tlie end of 

summer. The beetles emerge from the overwintering l)LIpaC in spring and 
remain in the pLipal chambers till suitable environment approaches in April-
May. The life cycle is, therefore, completed in two years. 

CONTROL METHODS 

Mechanical: Early debarking of felled logs prohibits egg-laying. 
Debarking of logs before hatching of eggs or penetration of grubs into 
sapwood also protects the timber. 

Chemical: Spray one litre of Dieldrin in 40 litres of water on freshly 
felled logs if debarking is not done. 

Stromatium barbatim F. (Cerambycidae: Coleoptera) 
(Longhorn felled-wood borer) 

DIAGNOSTICS 

Egg: Elongate ovoid, one end slightly, tile other end distinctly blunt, white,
 
granulate; size 2.1 x 0.8 mm.
 

Grub: Nearly white, head capsule ,lightly pigmented; body-form robust,
 
anterior segments subquadrate in cross-section; with extremely sparse,
 
moderately long, body hairs. Length 35 mm.
 

Pupa: Yellowish white, exerate.
 

Adult: Brownish-black to reddish-brown covered with a tawny pubescence;
 
antennae much longer than body in male, not so in female; prothorax very
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deliselv covered with strong coarse puncture,,; elytra punctate; size 12-21) mi 
long, 4-7.5 mm wide. 

IISTRIBUTION AND HOST PLANTS 
It is a well distributed pest of felled wood of Acacia catechu, Dalbergia 

.i.s soo, Denrocalamusspp. and Mangiferaindica, in Pakistan and India. 

NA'lI''RlI O" I)A\IAGI, 
It is atlil 11111 tan P}est of ,apwood po}rtion of many commonii \v}ls 

tl', k I 1,ackini . I n l)V\V )d,u,,i,I { t c1Cas, woodworks i blildi ugs, fUil ltlrC, 

1 ii1tCl , anti I tCX,, o{o.
 

FE lISTORY 
[etgs ire deposited in small holes, crevices or fislsres in wood, siiglv o)r 

in onpml)s dliL in .ineIt-July. A fenale lays 60 to 100 eggs during a period o)t 7 
to 10 days. After an incubhatio}n period of 5 to 13 days the tiny whitish1 grubs 
hatch oit and ,tait boing into the wood of any kind, c\ciin Ihiugh1 the 
stlIt.ce , treated with varnish, resinl, oil, or aly atntiscptic Ima'terials 

'The gru miake,, lirCgular tLnInels- and the onlld !)I'lnccd by alladillg 
aCtl)Iol (0 the iantlldulc, is quite audible. The tIels,arc hoely packed \,,ith 

powrr.,, iralds a Ce. natuICs ill iimitl,Iit The grub uisuall\ 10-11 ,1n)d 
i)LlhttC', ait tile enld (l Its tuntlC at VaLt iS dCepths 11orn the sutltace \tho>ut 
makin an\ ltpupal chaibei. After Iblt 2 weeks o)I pupal duratiln beetle, 
ap)pear l \\ rlgs in the mnmth ot June. 

'he lite cycle is usnally annual but dep~elding o{n the suitaltility of tile 
,{ood, intfestation cmi tinu-, for several years. '[he loiigest life cycle recorded 

i. 10} Vears. 

CONTROL METHODS 

Chemical: 1. The timber and firewood sprayed soon after felling or in 
May-June with Dieldrin 20 E.C. at the rate of one litre in 40 litres of water 
will remain protected. 

2. Spraying of logs and dimensioned timber in the saw-mills and 
factories dealing with wooden materials in May-June can avoid fresh 
infestation by killing the emerging beetles. 

3. Drilling the infested parts of furniture or other valuable wooden 
articles and injecting insecticide even kerosene oil till saturation of the frass 
and powder has reached in the galleries, will kill all feeding grubs. 

http:stlIt.ce
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NURSERY PESTS 

1. COCK-CHAFER BEETLES, (Anomala polita, A. grandis) 

\ nuLe l specCi0 of the families, ('etonidae, l)vnidae,e 
Melolonthidae and Ritelcldae ale cock chafers. MIrc imlortant are tile 
mtermil ,e ol gelne I )/lwll/iU, ldoicalms, '11clohmil]a, ()'('t iand lPaui.(i 
Tlt beetle,, bth day-flm,'in, anid ni.ht-flvinm., ire abundatlv fould iII the 
hill, l11 Itly colou C l. tCtcC< Ii,,, h-, nlA, Or ireenI bC tCIe, LiSlIM.l' sw trni 
fist in \lav aliel the carliest ,lhm cr )f' raill. jl)ail,n lld ovipo 'ti m takcs 

l)lIicLC' thfo l .ho t tle 1,111nV s,2xisol. 1 cit,.e inlit III ai a deptlh ()It' lald at so t 
5-8 cinl, I he 11 IIincrease iln si,/c aid heCoIe oreCO', 3-5 %isly MtI 
sihierttl as the\ alllrlfC 

)Inhttchnr the gruLlb tuLnel throughl the soil, Ctlu out the rootlets of 
plant , and r,)ttCl \c "ctalc matter. Seed beds+having \cl-w\vorked soil, are 
i)refeCrred tor (All) t irl. '1'11, grubs continltC fCtlr, Linder groterecl 1"r()11 

June to0 ,lrcl \\hen they lpUptte il theil tLnniel inridc their ,plit larval skin. 
i ,Pupation complcted l aboult I() dlay to t\\o week, but the beetles keel) 

i,2, in the soill \\'itiing for tle outside veather to imnpiove with the first 
showvev o)f lam The' life c\cle is completed in a year. 

Iliceetlcs sarri at dusk and settle ol brohd-leaf trees, mostly hill 
frLHts tittl trees such as Alder, I"icus, ( 'lunar, Walnut, etc. The entireHad, 
tollte Is dcstrtocd ig h,)les in tlleln. The gru il , de.stroy ,eedlings il 
,cd beds,, lkine ntrser\' raising difficult in hill. 

CONTROL II THIS'HI)s
(i\ingf one ko of S.- in S11 inwell rotten organic maniure inan acre 

of'" lireor\' beds kills, the ulti s,. 

Placi ng o)f a I laip over a basin cotniniing poisoned or kerosinized 
wact-r aZhtit 5() '.rds aW.iv from tile fruit orchard or trees 1o he protected will 
attract all beetle ,\varms to the light at dusk. The beetles falling in 
keroinized water \wIll die. 

2. CUTWORMS 
larvac Iftile genera Agrotii, EiLvoa, etc., of the family Noctulidae ire 

cutwuirri'ls Or sunlface caterpillars and serious pests of n urseries and 
reoeineration in fo-ests. There are several species of cutworms but Agrotis 
vp loil., .. et,'Auu;u, ,1.AOt ,gti s and E. spinilieraare more commonly found. 

i\s poly)hagous pest of agricultural and garden crops and of nurserie,, \ 
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and regeneration in forests the cutworms appear in early spring as moths 
which Ovi)Oit in the soil layin g UptO 2,000 eggs per female mostly in hunus, 

Seeds andM 5( widigs. hlie cIItwornis on hatching within 3-0 days teed on foliage 
0)T htiiii or dried leaves if fresh toliagc is not available. They aie also 
car nivorois living n(Iilai,' ae even cutworms. Being noclUriial they hide during 
the day in b)irow,,s I-3 inch deep in soil. Young seedling, are cut through the 
stelll a groi d level They destr, more thall they eat, tilus largIe patches in 
,see beds ald re.eeratioln a destroved.(lt 

After 2() to ,§ da-s feeding period it pupates in the soil '(r 10-30 days 
In a sio0tll eaithen cell. The in 5 to alife cycle is passed 8 weeks having 

niLIn her 0i gener atiols in a year depending ti pon weather of'the area.
 

CO(NTROL NIETHI()iS 

I)n t 131 1 o Sevi Iln seed beds 4n( I egerIeration areas. Ligh t trap in 
tile caI l\ 'seas)i will reduce ci tworniPipulation corside rably. Flood 
111-1-,ttlo0 ind al)l)licatl(rI of M alithion olr Bl ('\kill kill tile citWOrIlls. 

3. FIELI) CRICKETS ANt) GIRSSHOPPERS 
Brachytrypes portentosus, Gymiwogrylls .yewthocephalusand Gryllotalpa

aflicana are important field cricket,; attacking nurseries and regeneratio1 
crops in hills and plains. A number of grass hoppers exist in our forests living 
on vegetation of all types. Besides true locusts, (Schistocerca gregaria and 
Locvsta migratoria), Chrotogonus spp. and Poecilocerus pictus are serious 
pests of sowings in the seed beds. Large patches of seedlings and 
regeneration areas are cleared at a stretch and repeated resowings are to be 
done.
 

The crickets cut seedlings or low shoots at night and drag the pieces to 
to their tunnel, I the soil for feeding. Eggs are laid in the tunnels at the 
bottomi in September-October. Young crickets appear in spring when peak 
damage isnoticed. 

Grasshoppers lay eggs in soil in masses of 100 or ',o from June to 
August. A portion of brood hatches in 7-8 weeks the rest overwinter and 
hatch in spring. These are 7-9 moults before adult stage is reached. The life 
cycle is annual. 

CONTROL METHODS 
Eggs can be destroyed by ploughing or digging the fields and exposing

them to sun and predators. Poison baits spread in nurseries and 

',,
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regenerations can control cricket and grasshopper populations. Application 
of BIIC or Sevin with irrigation will kill the crickets in nurseries. 

4. 	 LANI) SNAILS 
1and snails and slugs (Gastropoda, Oullusca) are most active at night 

and in damp weather. They glide slowly and smoothly by waves of muscular 
acti n(no the \Cltltal sIde ()!' int over a '\,iim track' o m1ucu, scrCted by 
klre' LtIgaisb Io(\\ thle llmth. 

NAVIlTRE OF I)A EAF 
Snails cau,,e damage in kitchen gardens, fruit orchards, green houses, 

nrII scriec and agricultural fie!ds by nibbling on the leaves and cutting young 
plas clo',e 1t) the soil surface or gnawing on roots or other subterranean 
parts 	of plants which result in complete destruction of plants. Occurrence of 
large 	popu!;LItio ii of snails in coniferous nurseries in hilly areas has seriously 
threatened plantilng t)irarnnies. 

Snails hecone active in spring after renjaining inactive during cold 
winlter. The POIti)latnn sulbsides during hot dry weather in May-Jine and 
I' Ilds 	 in the plains. In the humid hills Iney remainu1p again in rainy seasoI 

Ott sr 	 severe during monsoons.active t lT(ghr mier but dmage is 

!,proloctr' , l)IecCded bV mainig bet\\'een t\\knails during which a 
CtJit trni clch )-,dsclial ed irio the h)dy(of the other. Snails being 
llrirphote and clC ltio(nis recipr1cal by which both end Lip pregnant. 
larch latcr depotsit one 0r i119i-C hatchc o(tclatilotrs covered s ot eggs in 
a rr )place, M ',oIllo\( slanltin" bLurrOws. I latching, eggs give birth to young 

snails,. 

liBe.rw roctur riaKl the si:nils hide Iw day beneath objects on the ground, 
in cc,,vicc,. M ill hur ows and the 5( )lt head and foot are drawn into the shell. 
In dry hot \keathcr ittemporary covering of mucus and lime is secreted to 
cover the shell aperture and avoid desiccation. In winter they bury 
themselves deep in soil to protect from cold. 

CONTROL METHODS 
Pot "Feriik or Furadan granules about 100 grams on each 30 x 30 cm 

plastic sheets and place, them all over the nursery area, vegetable garden or 
any affecied field at 10 metres distance from each other to kill all snails by 
attraction and contact poisoning. 

5. 	 PORCUPINE 
The Indian porcupine, Hystrix indica Kerr (Rodentia, Mammalia) is 
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common nocturnal rodent abundantly found throughout the country. 
It is a cosmopolitan pest of trees and crops. There are three species of 

sub-genus, Hy.strit indica occurring ir southern and western Asia, H. cristata 
found 	in Italy, North, West and part of East Africa and H. africaeaustralisin 
Central and Southern Africa. All species are similar in appearance. 

It is a p4c,t ol seedlifigs, ,aplings and poles of forest trees and 
agricultural crop,, suchi as grain, maize, sugarcane, tuhers and vegetables. 
Aniong the tor cst tre.,, Mulberry, SemulI, Shisham, Bakain, Siris, Cedrela 
lo)oli, 	 l'crnnraiht a1ju, fl'Ucacia ;udesta and Piiu.jio-khutghii are 1'.ually 

debarked, cut or uprooted. Fhe animal has preference for different trees in 
difterent localities where one or two of these tre,-s are d:uuiaged and rest are 
not tonLchecl. ,gavc planlting ill scrub forest ha, completely been wiped out 
several times while other host plants remained safe. Inirrigated plantations 
mu hCrrv and hakain are preferred. 

l'Irculipne1trcds lice a ycar, in March and September and usually 
MO vOUM- 1ngC,arC 	pi 0duced in the iai n chamber of the burrow. The young 
,flcs li\c m mothcrs nilk initially but soon start leeding on tender bark. 
P)rculine buirro\\,, arc long and deep in loany soil and short and shallow in 
tori hefn i of 30i-35 cm diame ter leads to 't short ttnnel (60-8(0 

ciii) \%liclh ()plci is into niaiii chanber of 50-1() cmi dia. inl hilly areas. From 
the main chamer 2 to 4 tLinmels of 2 to 5 milriginate, depenrdinig on the 
pmlt)ulati m. In plaini areas the opeing leads to a long tuniniiel which is sloping 
downward turning 2-3 times at sharp angles, making 3-4 slanting tunnels of 
2.5 to 5 in each having small chambers at each turn, the deepest being 7-8 
metres from ground level. 

CONTROL METiODS 
Placing Phostoxin, Agtoxin or Detia tablets in porcupine inhabited 

burrow, 3 in hills and 5 in the plains and closing the opening tight with earth 
will kill all the inhabitants. 
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Chaptet 14 

APICULTURE
 

Manzoor-ul-Haq* 

The honey bee due to its industrious habits for the production of honey 

has attracted the attention of the human race since the dawn of civilization. It 

serves man in a variety of ways. For example, it pollinates most of the agri

cultural and horticultural crops and thus helps in setting their seed and fruit. 

The wax produced bv it is used in the preparation of cosmetics, polishes, 

electric insulatiig apparatus, candles, etc. The honey produced by it is used 

tor nedicirial )url)OsCs as well as food. I loweve r, its value as a pollinator is 

e,,tinated much higher than is a producer oA honey and wax. 

Beckeeping ill indigenTou, hives in Indo-Plakistan sub-contitlent is being 

practised since age,, bit the credit for initiating aniy attempt in modern bee

keeping goe, to Sir I, 1uis Dale who kept easternl honey bee, Api.s indica F. 

(A. cc, (/1U 1) ill movable hives in 1881-84 at KuIlu (Iriia). It was he who as 

Lielt Governor of the Punjab tried to arouse interest iln this industry in 1908 

anid continued theneafter u p to 1917 but all his efforts did not bear fruit 

(Relinian, 1941 ). The efforts made by a few more persons to establish west

ern bee, /'pis mellif'ra also ended in futile (Rchman and Singh, 1940b). How

ever, beekeeping on scientific lines remained a neglected industry till 1934 

when the Entomologist, Department of Agriculture, Punjab. started investi

gations oin Apis ceratra F., the domesticated species at the Punjab Agricul

tural College anJ Research Institute, Lyallpur (Faisalabad). Since then a 

considerable knowledge on the domestication of this beneficial insect in the 

plains has been accumulated (Rehman, 1943). The work on beekeeping was 

extended by one of his descendants in 1973 with the import of a few colonies 

of the western bee, Apis inellifera L. which showed good progress in the 

northern region of the Punjab (Pakistan). 

SProfessor DepartnInntof Entoinolov, Unuersy ofAgrc.:re, Fatualabad 

Pc~ BlankSre'viov~ 
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Pakistan Agricultural Research Council (PARC), Islamabad took ini
tiative in 1977 and imported a few colonies of A. iellifera and aroused inter
est in the private sector for taking up this industry on commercial lines. 
PARC is making every effort to develop this industry at the national level. 
An Entomologist (Beekeeping) with his headquarters at Rawalpindi has 
been appointed by the Government of Punjab exclusively for the develop
ment of this industry in the province. The University of Agriculture, 
Faisalabad and Ayub Agricultural Research Institute, Faisalabad, are also 
maintaining small apiaries for teaching and research at their premises. Eco
nomics of beekeeping has also ben worked out in Pakistan (Ahmad, 1985). 

This chapter contains information about research investigations con
ducted mostly on AIpis cerana F. and Apis inellifera L. in the part now consti
tuting, Pakistan. 

SIECIES OF HONEY BEES 
Four species of honey bees, three native and one exotic, are found in 

different parts of Pakistan. A brief description of these species is given as 
under:-

Apis dorsataF. (Giant or Rock hone) bee) 
It is commonly known as Doomnia' and is found in the plains and sub

montane tracts specially of the northern region of the country. It is migratory 
in habit and is prone to excessive swarming. Its migration depends upon cli
mate and bee plants. It usually visits plains in March-April and leaves them 
in June. 

It builds a single large comb, measuring 2 metre in length and 3/4 
metre in breadth, generally suspended on the branches of tall trees and occa
sionally from rocks. The worker and drone cells are similar in size but can be 
differentiated from their cappings which are smooth in worker cells and 
rough and raised in drone cells (Qayyum and Ahmad, 1967). There are 
18.7635 of these cells per 4 linear inches. The brood comb is 1.5 to 1-5/8 
inches thick, but the honey portion may be up to 9 inches thick. The workers 
measure 16 to 18 mm in length and weigh about 3,000 pound (Rehman and 
Singh, 1940a). The average tongue length of the worker bee is 6.68 mm 
(Rehman, 1941). Drones are stout and shorter in length. 

It is an industrious species, builds up rapidly and yields up to 80 lb. 
honey per colony per year (Rehman and Singh, 1940). It is very easily pro
voked and attacks en masse humans and animals often with fatal results . 

j~j
K,,
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(Rehman, 1941). Although it responds to smoke very well but on account of
 
its migratory behaviour, wild habits and feroecious temperamerit it is not fit
 
for domestication (Ahmad, et. aL, 1978).
 

Apisflorea F. (Little honey bee) 
It is commonly known as 'Chhoti makhi' and is restricted to the plains 

of the c:untry. It is also wild in nature, migratory in habit and prone to 
swarming. It builds a single comb in bushes, hedges, twigs, stacked cotton 
sticks, etc. A single comb measures up to 30 cn in length and 15 cm in 
breadth. It is gentle in temperament but is poor yielder, i.e., a colony may 
yield .5 to 1 kg of honey in a year. It is not suitable for domestication. The 
average tongue length of the worker bee is 3.441 mm (Rehnian, 1941) and 
there are 32.8849 cells per 4 linear inches and workers brood comb is 19.23 
mm thick (Rehman and Singh, 1946). 

Apis cerana F. (Eastern honey bee) 
It is commonly known as 'Pahari makhi' as in nature it is found in the 

hilly tracts of the northern region of the country viz , Murree, Hazara and 
Swat hills, etc. Ilowever, Swat strain has produced better results. 

It builds parallel combs in the cavities of tree trunks, hollows of rocl, 
and in the wall recesses of the houses specially prepared by their dwellers 
(Ahmad, 1983). It is prone to excessive swarming, robbing and absconding. It 
is industrious and docile and is fit for keeping in the modern hives. The aver
age honey yield per colony *i nature is 4.00 kg in a year as against 10.00 kg in 
modern hives. 

The average tongue length of the worker bee is 5.525 mm (Rehman, 
1941) and there are 21.2576 worker cells per 4 linear inches and the worker 
brood is 22.64 mm thick (Rehman and Singh, 1946). 

Apis mellifera L. (Western honey bee) 
It is also a domesticated honey bee. Although it closely resembles to A. 

cerana in body structure, habits and behaviour yet it surely is a separate 
species (Ruttner, 1966), because all efforts to have a cross between these two 
species have failed. It is a good temperament bee and besides leing a high 
yielder it is an efficient pollinator and on this very account its services for 
honey production and pollination are being utilized in most of the countries 
species have failed. It is a good temperament bee and besides being a high 
yielder it is an efficient pollinator and on this very account its services for 

'< 
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honey production and pollination are being utilized in most of the countries 
ot the world. It is less prone to swarming, absconding and robbing. The aver
age yield of honey per colony per annum is 25 kg. The average tOngue length 
of the worker bee is 6.438 mm (Rehman, 1941). 

It was successfully introduced in the Punjab province in 1973 through 
the efforts of the Entomologist, Ayub Agricultural Research Institute, Faisal
abad. Pakistai Agricu!tural Research Council has now introduced it in the 
other provinces of Pakistan including Balochistan (Ahin:d, 1985) both in the 
public and private sectors. There is a great demand 1'(,r this bee from the 
people at large but due to limited breeding programmc in the country their 
demands are not being fully met. 

Comparative studies on the three races of Apis mellifi'ra L. viz., Italian 
(Aim. ligustica Spin.), Carniolan (A.m. carnica Pollilann) and Caucasian 
(A.m. cauca.sicaGrub.) revealed that all the three races flourished well in the 
northern region of the Punjab. However, the caucasian race proved better. It 
was also found that some of the bee colonies of different races fell an easy 
prey to wasp, Vespa velutina sureria Smith and a bird, Merops orientalis 
Latham and they were also robbed by Apis indica F. (Makhdoomi, et al., 
1977). 

HONEY BEE COLONY 
The honey bee being a social insect leads a colonial life. A colony com

prises of three different castes, a queen, thousands of workers and a few 
hundreds of drones, but none of these can survive an independent life 
(Muzaffar, 1983). Thus it is the relationship between these components of a 
colony which collectively make colony life possihle and hence beekeeping a 
practicable enterprise. The characteristics and activities of the different 
castes in a bee colony are described as under:-

Honey Bee Castes 
Queen: A colony of honey bee usually obtains a fertilized queen 

(sexually developed female) which is readily distinguishable from both work
ers and drones by shining colour and long tapering abdomen that extends far 
behind her wings. A virgin queen mates, once in her life, with about 8-10 
drones in the air and the spti'ms that are stored in her spermatheca during 
her nuptial flight remain viable during her entire reproductive life. This be
haviour of queen mating avoids inbreeding which is detrimental for colony 
vigour. 
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The mated queen lays two types of eggs, fertilized and unfertilized. 
Queens and workers are produced from fertilized eggs while drone, emerge 
from unfertilized ones. The difference between queen and workers emerging 
from fertilized eggs is due to nutritional variation i.e. the dCvelopinig queens 
during whole of their larval life are fed by tile nurse becs oi royal icily, the 
secretion of their hypopharyngeal glands, while the worker larvae are fed on 
this diet for three days only. The larvae to le formed as queens are reared in 
special large sized cells called "queen cells" that usually hanrg it tile hottom 
or sides of the brood comb and the developed queens emerge out of these 
cells, one queen per cell, within about 16 days. The queen leaves tie colony 
only for mating and with her swarming or absconding colony. She possesses a 
well-developed sting having a few barbs and is usually for fighting out her 

rival queens. 
Although the queen can live for 2 to 3 years or even more but her effi

cient productive life is usually for about a year and, therefore, one-year old 
queens should be replaced by young vigorous mated queens (Gondal and 
Hlashrni, 1976; Rehman and Singh, 1946b). 

Besides egg laying, queen produces in her mandibular glands 
pheromones (scents), one of which -attracts the workers of her colony and 
helps keep cohesion among tile inmates of the hive. Another pheromone 
(inhibitory scent) of these glands in combination with 9-oxodecenoic acid 
called ' queen substance' inhibits queen rearing by the workers of her colony 
and also prevents the development of the ovaries of the workers. This sub
stance is licked off her body by the young workers of courting the queen and 
is supplied by them mixed with the regurgitated food to the workers so that 
they remain aware about the presence of their queen. The older queens have 
been found to produce this substance in smaller quantities which conse
quently results in swarming or queen supersedure and when a queen meets 
an accidental death the workers begin to rear new queens within a few hours 
of queenlessness (Chaudhry and Johanson, 1971). 

Workers: The workers (sexually immature females) constitute the major 
population of the colony which may number from 10,000 to 80,000. They are 
the product of fertilized eggs but they remain small-sized sterile females due 
to nutritional deficiency occurring during their larval period. Since their 
ovaries remain under-developed they do not lay eggs except the laying work
ers which start laying eggs only when their colony becomes queenless and 
they fail to raise another queen. The progeny of the laying workers comprises 
of only drones, however, such colonies perish sooner or later. 
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The workers perform all the indoor and o'~tdoor doties for the colony. 
The indoor duties, usually up to three weeks of their adult life, include regu
lation of colony temperature, brood rearing, feeding of queen and drones, 
comb-building, 'raintenance of sanitary conditions, colony defence, nectar 
and Pollen storage, ripening of honey, etc. The outdoor duties include nectar 
and pollen colleciion, bringing in water fl(r colony during sumenr and collec
lion of tron)oli . The propolis is a sticky gu mny Substance collected by work
ers from the exudat ions of certain trees, and used for holding the frames to
gether and for closing the cracks and crevices of the hive through which cool 
air can enter. Their tongue enables them to collect nectar from the nectaries 
of flowers and their modified hind legs and hairy body helps them to collect 
pollen. The ovipositor has been modified into sting, which is used as an organ 
of defence. 

Royal jelly, a product of their hypopharyngeal glands, is a food for de
veloping lar'ae and queen bees. The wax is produced in glands located on 
the underside of the abdomen. 

Drones: They are sexually developed male members of the colony and 
their number is restricted up io a few hundreds. They are the product of un
fertilized eggs. They are readily recognized by their stout body, bluntly 
rounded abdomen and large eyes meeting ol the head. The cells in which 
they are reared are larger in diameter and are usually located in the corners 
at the bottom of the comb. The cappings (;f their cells are bulging out while 
those of the worker cells are flat. They are without sting and possess under
developed miouthparts and are usually fed by the workers. Their only duty is 
to fertilize the virgin uLICCris at the cost of their life which, of course, ensures 
the continuation of their generation. 

They normally live for about 2 to 3 months but usually are killed by the 
workers before the commencement of monsoon or winter season as they are 
then considered a burden on colony food reserves. 

Life Cycle 
All castes of the honey bee pass through three developmental stages 

viz., egg, larva and pupa before they emerge as winged individuals. This chain 
of events from egg to adult constitutes the life cycle of the individual. These 

"3
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stages of different honey bee castes (A'pis mellif!'ra L.) are completed in 
varying durations as given below:-

Duration of Total duration
 
Caste developnental stages (days)
 

(days)
 

Egg Lirva Pupa 

Queen 3 5.50 7.50 16 
Workers 3 6.00 12.00 21
 
Drones 3 6.50 14.50 21
 

The above-mentioned durations with slight variations also hold good
in A. ceraa.I lowever, the total developmental period ilqueen, worker and 
drone ofA. dorata was completed in 13 to 13.5 days, 10 to 20 days and 20 to 
23.5 days, respectively (Oayyum1 and Ahmad, 1967). 

Seasonal Cycle 
A wide variation :n the environmental conditions and bee plantation 

is found in the different geographical regions viz., plains, sulb-montaneous 
tracts and hilly areas of Pakistan. The suitability for beekeeping in the differ
ent season also varies, accordingly. In the plains, honey bee of a colony re
mains active throughout the year bt higb temperature and dearth of honey
plants during summer (June-September) slow down their activity. The bees 
stay in their hive most of the time and there is considerable decline in brood 
rearing activity. The aging bees face the natural death but in the abseice of 
their replacement by the younger bees the colony strength dwindles drasti
cally. The attack of bee enlemies, viz., wax nioth, wasps, mites and bee eaters 
during this season further worsens the situation. This resu ltk in uneconomical 
units or the most affected colonies abscond. Ilowever, with the availability of 
food source particularly Bra.sica sp. ('toria' and 'sarson') and decrease in the 

intensity of temperature in October, the bees of the surviving units resume 
field and brood rearing activities and then the colonies continue to build tip
their strength though at a slower pace, throughout the winter (November-
February). Some stronger colonies yield surplus honey with onsetthe of 
spring season (March) when the temperature becomes normal and the citrus 
flow becomes available which stimulates the bees for increased foraging ac
tivity and intensive brood rearing. Consequently, the colonies become 
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crowded and the bees divide through swarming. In this way their strength is 
again affected hut prevalence of optinnmni environmental conditions and 
availability i)f bee flora in plenty enable themito make good of the loss within 
April, ,o that the diding unit, arc capable of coillecting stirplius honey from 
Egyptian clo\er during April-May. 

The IIb-I ()nLaneous tractI, (Up to 150)() metre,) are ideal for bee
keeping as plenty ot bee flora is available and .taiihale environmental condi

, the year. The honey 

bees thrive well oil shain (IPlettanthu rug<'umt) during September-October 

and yield Siilus01ti honey. The bee, Litilize loqti at and iaalqip, flowers from 
October to Narch for hUildiIng Up their o,t nutritional strength and surplus 

honey collection. It is followed by 'Baikar' and 'Granda' flowers during 

March-April. 'tsl-i-aiir' as a gooid ,otirce of nectar from May to September, 

is a defeisi c stay againt the i.ishap in bcekeeping industry during this 

period. 
In the higher hill, the perh(d from April to September is suitable for 

beekeeping but later oil tle bces abscond or migratc to the lower hills. 

Moreover, severe winter (Deceinber-tebruary) aid lack (if bee lora work 

against tile well-being of the coloniles. Therefore, shifting of the bees to the 
lower hills is a feasible, economical and practical proposition to safeguard 
the bees against ,cveritv of the cold at the higher hills. 

tions for the hionev bees picvail there alieot tlhroiughl )uit 

Bee Flora 
The flora includes a variety of wild and cultivated plants which yield 

nectar aid pollen accessible to bees. Nectar is a principal source of carbohy
drates oin which the adult bees thrive while the pollen is the sole source of 
proteins, fatty substances, minerals and vitamins essentially required by the 
nurse bees for the production of larval food and for tie development of 
newly enierged bees. The brood cannot be reared in the absence of protein 
and the adults cannot survive in the absence of carbohydrates. Thus, nectar 
and pollen yielding plants supply the raw material for colony development 
and production of honey which is converted form of nectar. However, honey 
yield depends upon weather conditiots and nature of honey-flow (Rehman, 
1944). 

In order to manage bee colonies for honey production the beekeeper 
must have the knowledge about the availability of nectar and pollen sources 
in the vicinity of his apiary. In Indo-Pakistan sub-continent a large number of 
nectar and pollen plants are on record which are useful for honey bees, 
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(Ahmad, 1981, 1984; Ahrnad and Munawar, 1985; Latif et al., 1958;
Makhdoomi et a!., 1977; Qayyum and Shahid, 1975; Rehman, 1960; Rehman,
1945; Rehman and Sharma, 1947; Rehman & Singh, 19 40a; Rehman and
Singh, 194 Ia) but only a few are major sources of nectar and pollen while 
otherb, are ininor or supportilng sources. Although it is not practicable to grow 
crops or plants excltisivcly for beekeeping, yet there are agricultural and 
horticUltura l crops that provide nectar and pollen to the bees and can very
well fit in the cropping patterns of the respective regions.

There are tlso many Vays in which plantings made for other purposes 
can benefit bees. Forexample, shrubs and trees grown in the recreation areas 
can provide beaoty alld pleasure for people aLd nectar and pollen for honey
bees. Forest plantations, roadside plants and those o n the banks of the canals 
can almo provide forage to the bees. 

()rnaoie tal flowers in orchards and gardens are considered enough
by a layman to make them suitable for beekeeping but in reality all good
looking flowers do not provide honey to the honey bees. Some flowers e.g.,
hutter CLI) and daisies yield so little nectar and pollen, that they are fre
(uently ignored by the bees. Ipomoea and Naustursiumn, because of tubularconlstruction of the lowers, have nectar so deeply located, that it is not within 
the reach of honey bees. Similarly, there are many flowers e.g., some varieties 
of roses and marigold in which pollen remains concealed because of double 
corolla, and cannot be utilized by the bees (Rehnial and Sharma, 1947).
I lowever, there Ire some ornamental flowers, viz., antigonon, bottle brush, 
portuolaca, anchu.,a, etc. which are eagerly visited by the honey bees for nec
tar or pollen or both. 

A list of" major and some supporting sources of nectar and pollen and 
the flora that can help title over period of food dearth (June-September) in 
the plains and sub-montane tracts is given below:
the flora that can help tide over period of food dearth (,'une-September) in 
the plains and so b-m1ontane tracts is given below:-
Table No. 1. Plants useful for nectar and pollen for honey bees 
Lu a or Botanical ilooming Source of 
Englsh Name Name Status Distribution Period Supply 

a) MajorSoirtes 

Citrus Citnis spp Fruit Plains March Nectar and 
trees Pollen 

Shisham Dalbegia 
sissoo 

Tree Plains April-
May 

Nectar 

(Cont'd) 
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r( unt d, 

Lo dlir Botanical Blooming Source of 

1nghih Name Name Status Distnbution Period Supply 

IKt i .CcIn0 ltjohlum I-odder Plains April- Nectar 
l-(I I(Td/j,7,ii seed June an(l Pollen 

crop 

,lhulal cltcc ia Tree Plains, sub- April- Nectar and 
oIodeta montane tracts May Pollen 

Nesquite l'losopis Tree Plains, sub- April- Nectar and 
Jubhfloa montane Iracts May Pollen 

Sham Ilectanthus Shrub Sub-montane September- Nectar 
nltgowt tracts October 

Locquat Enobotiva Fruit Sub-montane October- Nectar and 
japonca tree tracts February Pollen 

Foria & liravica spp Crop Plains November- Nectar and 
',ai son March Pollen 

sulaida l'icalypIu1 Tree Plains, sub- November- Nectar and 

Npp montane tracts April Pollen 

b) 'ttpponiii.g Souives Malulv spp. Fruit Sub-montane Nectar and 

l)ecIduotLs Prinu spp trees tracts February- Pollen 
fruits ltus spp April 

Antigonon Creeper Plains Nectar and 
Ant igonon h'plopus March- Pollen 

October 
Nephaluin Fruit Plains N.ctar 

Litchi hichi crops March-
April 

Raphanuti Vegetable Plains, Nectar and 
Radish sativus seed crop sub-montane March- Pollen 

tracts April 

Allium Vegetable Plains, Nectar and 
Onion cepa seed crop sub-montane April- Pollen 

May 
Ca~issa Shrub Sub-montane Nectar and 

Grunda opaca tracts April- Pollen 
May 

Calistemon Trees Sub-montane Nectar and 
Bottle lanceolatus tracts September- Pollen 
brush October 

Phoenix Fruit Plains Nectar and 
Date-palm dactylifera tree tree April Pollen 

(Cont'd) -
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(Cont'd) 

Local or Botanical Blooming Source o-
Enghsh Ndme Name Status Distribution Period Supply 

c) 	 Deal/h PciodSoul es' Paw/lc a Ornamental Plains June Polhll 
Pt Iulaca olciacea plant tree 

Akehcaigo Fodder Plains July- Nectar 
Lucerne saliva crop tree August 

lt. Shrub Sub-montane July- Nectar 
Asl-i-amir niqglulno tracts September 

Zea mna), Fodder Plains and 1:lk - Pollen 
Malie and seed sul)-im'tlc ,,ileniber 

crop tracts 

Lageivemnta Ornamental Plains and .u, Pollen 
liars ngar inlica plant sub-montane August 

tracts 

hhlianthuiv Crop Plains and August- Pollen 
Sunflower antares sub-montane September 

tract,,
 

It 	is evident (of the hee flora,) that there are five major honey-flows ill 
a year from different sources viz., 'toria', 'sarson' and 'locLuat' (November-
February); citrus (March); 'shisham', 'mesquite' and 'phulai' (April-May)j. 
'berseem' (April-June) and 'shain' (September-October) which are utilized 
by stronger colonies for surplus honey collection. The weaker colonies on the 
other hand make use of these flows for building-up their strength besides ac
cumulating food stores for their maintenance during food scarcity periods. 
Since good nectar and pollen plants notare available in any one locality all 
the year round, maximum benefit has been derived by practising migratory 
beekeeping (Makhdoomi and Chohan, 1980). 

Studies on the effect of fertilizers on nectar secretion have revealed 
that the application of ammonium sulphate to 'sarson' (Brassica campestris 
var. sarson) and 'toria' (Brassicanapus) produce more than 100% nectar as 
compared to crops grown in untreated plots (Gondal and Hashmi, 1977). 

Beekeeping Equipment 
Modern methods of beekeeping aim at protecting bees against abnor

mal weather, facilitating their capacity for gathering and storing large quanti
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ties of honey and obtaining pure honey v ithout hamlering their activitics. 

Most of the eseltial equipment which help, in aclieving the afloresaid )jec

tives, is bei tllmanu factured Io(callv and the ,aine i, desclibed be lhr'.-

Bc' Ihrt',S. A ,tandard 10-tratme movable Ia ngtir)tll he hiyc Inycnted 

by an Amefcain Reverend l+Iren/o I orrarneL aiigtroth in 181 hst,, been 
,found ,uitable iUnder Mr conditio ftor loiie,sticated hlonev bees (Relhrian 

and Silah. 1l"41) It ha,, tillet mre, IbeI adptd isat til'rd he hi\., hoth 

in the plIIc 111d pri\at ,cctois. A two-store' , bee h'.e o st, ot stanttd, bot

torn board, brood chabcr, super, ilnner co(Cr arIld tolp co'.er. 

i\ c l,en Ii,recttrwukitr in shape arid consist, of ile top bar, t',.t ,ide 

ba, and (Ile botto(m batr A sptace of 3/8" callcd 'hee s',Iu' b', I. . 

Lin..strotli ,hould be a',,ailkhlC t tile bees III beCtC'-,en ad aIrIIld tile Itranes 

illsid tilc rood chahber or ,uper :,, tile rarro., space obstructk thelove
wlent o th hnec'. b (ild '. ider tpace stti.l.ttes tire bees to fill ItWith ex

tra oribs,, resltrIHHL' III :1hiCt of their labour and titerli tl,ed IMr tile 

prcp:ri.atiot ti l cuil 

II ihu'. !,h td: iris ,'., used to ,\,ire the hi'e Iraime. 

Cmb [oll)d/ltilu It is a slicet (If pure ceswa\ with tie hases of %k yrker 

l)incd cells eossed v, ith the hell) of a cotilb ttdation mll. It stimulates 

the bee, tot iai,, \'t1 rkei cell, hich are ued 1,, the bshc foir rearing wvurker 

brood, ,toiiiig hollcV i, cll a,, pIllen It i, the in'entiol of a Germ.ill, Jo

hannc, Nichiin,, in 1,857. 
lhe coIbllt fotidttl illI for preparing comlolfLldationl for .lli 

,, rmatnfatctiUrcd I")) an IFirm, A.I. 

Root (lnlpa'nt i cc(ildiilg to the neasU reneits of the cell size of the worker 
huV !riCbe 

(('r(I'.' as7/i10t iii from Atierican MIesr,,, 

- 2 1 cel,, tCr f iir linear inches (Re hnan and Singh, 1943b) aind 

that f r -1.muci'rura thil,, mill has been imported from the i.S.A. 

1l inu,7 !l(Ud wid Wntin<g Roller: These ire usCd to Wire tile iiive fralle 

tihroLIugh the Iic(, i the sidC lars. The wire shlould be tight enough to 'sing' 

\\hCi tihuuiCd Tiii tied \wire No. 28 is, recoiniended for this puros[)C. This 

vire ,treigthiw, tile coinib and prevent ' tie breakage of the hiley cotib 

during extracti~l'. 

Protcti'c Dn,' : It coiiiprises of an overill, bee-veil and gloves. It is 

used fonr protection against honey bee stinls during nlanipulatioi of the 

colony. 
Smtokci: It is used to apply smoke to bees to facilitate their handling. 

The best riaterial to produce smoke is saw dust, wood shavings, pieces of 

cloth rags or old guinV bags. 
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Hive Tool" It is used for separating hive frames, prying apart hive parts, 
for scrapping frames and hottoim board of the waste material. 

Qu'en tinltiin, t'quipnent:It consists of queen excluder, wire entrance 
guarl, qucen intI-oduciLng CiLC aId quieen mailing cage. 

a) 	 Queen cwhile'r: It was invented hy Abbe' Collin of France in 
1885. It is used to restrict the queen bee to the brood chamber e 

for keeping t Co coio,,,. It consists of series of parallelqueens in a 
wires f'xe(t in a \k)oden frame or a perIorate zinc or plastic sheet 
with hole, of 0. 15" and (). a163" distance betweeii the wires or as 
diameter of i)ci ins in the zinc sheet or plastic sheet, respecf tti 
tively, in case of ca,,tern bec and the western bee. 

b) f'i' eU1rut e gCun1d." It is u,,ed to confine the qlell to the hive 
and is placed in fr(lnI (,tthe hix, entrance. It is prepaied on the 
same 1)1incipic as the manufacture of queen exclIder. It prevents 
accompanying of the queeln bee with the other mcmhlers of the 
colony at the time Of absconding and this compels the bees to re
turn to the hike. It is a signal to beekeepers to remove tle distress 
of the colony iich compels it to abscond. 

c) 	 Queen intiodicing cage: It is used for introducing queen in a 
quCenless colony successfully. 

(d) 	 Queen tnaihtq ctgqe: It is used to ,end the queen at distant places. 
There iviprovision of copious ventilation and of food for the 
queen while intransit (Rehmn and Sharma, 19-18). 

Feeder: It is used to provide ,,ugar syrup as food to the bees during 
scarcity periods or for stimulating bees to rear brood. There are different 
kinds of feeders, but the two most important are described as under:

a) 	 Division brood feeder. It is a wooden trough of the size of a stan
dard Langstroth hive frame with shoulders provided on the ends 
so that it could be hanged in the hive just like a frame. It is filled 
with sugar syrup and a wooden bar is floated on it which serves as 
a resting place for the bees while sucking syrup and thus prevent
ing the drowning of the bees in the syrup. It provides food quickly 
to the strong colonies and can be iefilled without removing from 
the hive. 

b) 	 Friction-toppail feeder: It may be a five-pound, ten-pound or of 
variable capacity plastic jar, an unused paint can, custard powder 
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can or any other container of this type with 6-8 nail holes in the 
lid. It is filled with sugar syrup (50% or of higher concentration). 
It is inverted over the frames and after pl,:cing an empty hive 
body the hiVe is closed a,uu;al. The syrup oo.es out of the holes 
inthe lid and is co)llected by the bees of the colony. It is a slow 
method Of feeding. The lid may be replaced with i a Piece ofTmuslin 
cloth for qltick feeding 

Swan Catcling fBisAet: It facilitates catching and hiving the swarm of 
the honey bees. It is also rised to catch a colony that has absconded and set
tied on some other object. 

t1oilw fttltaction ELquipinei'. It consists of uncapping knife, uncapping 
tray, honey extractor and storage tank. 

a) Uncappiig kni/': It is a flat sharp-edged knife used to remove tne 
cell cappings Of sealed honey combs prior to honey extraction in 
honey extractor. 

b) Uncapping tiav: It is ursed to receive the cappings of the honey 
conmbs, when being uncapped. 

c) 	 Stora 'ctank: The extracted honey is received in the storage tank 
in bulk from the honey extractor and it remains there till it is bot
tled for marketing. 

HoncY Extractor." It was invented by an Australian Major Mr. F. 
I-Iruschka in 1865. It works on the principle of centrifugal force and ensures 
removal of pure honey without any damage to the comb which can be used 
by the bees over and over again for honey or pollen storage or for rearing 
brood. A simplified honey ext;actor has been constructed (Rehman and 
Singh, 19431)). 

BEE MANAGEMENT 
Application of better bee management practices to suit different areas 

according to different seasons of the year ensures the well-being of the bee 
colonies and high honey yields. A brief description of such practices based on 
experimental evidences is given below:-

Winter Management 
a) Packing the Bees: Wnter season that extends from November to 

February is severe for bees in the hills but moderate in sub-mon-e, 
0,"
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tane 	tracts and plains. It is not economical to keep the bees in the 
hills during winter. These should be shifted to lower hill, or plains 
"',zre the bees remain active throughout winter and collect 
pollen and nectar maily from 'toria', ',arson', eucalyptus, Ioquat, 
etc., rear brood and also store surplus honey. 

In order to safeguard the bees and brood against cold 
weather and to ensure crop of surplus honey, it is advisable to 
pack the bees with the advent of winter with a three inch thick 
packing made up of sugarcane trash, rice, toria or wheat straw. 
Wood shavings on all sides of the hive, except the hive entrance, 
held in position with gunny cloth, has given very good results 
(Rehmai and Lal, 19.45). Htowever, if bee hive ik lying in the open 
or under a tree, it should be covered with some water-proof nate
rial, like polyethylene sheet to prevent the packing getting wet 
from rains as the wet packing adversely affects the colony 
d,,velopment. When the above-mentioned packing material is 
provided in the wired hive frames or on the dummy boards-solid 
wooden planks of the size of hive fiames, and placed on either 
side of bee frames in the hive and a packing pad underneath the 
inner cover also help the bees in conserving hive temperature. 
This packing also gets wet due to the metabolic water produced 
by the colony. These packings should, therefore, be sun-dried. 
The aforesaid packings would protect the colony against the cold 
waves and consequently would prevent the bees from consuming 
large; quantities of honey for maintaining optimum hive tempera
ture. The honey thus saved could be extracted as surplus honey or 
used by the bees for colony build-up. 

b) 	 Uniting Colonies: Stronger colonies with sufficient food stores 
thrive well in winter even without packing. Therefore, weak 
colonies should be united, using a newspaper method, in order to 
get one stronger colony out of two or more weak colonies. Thus in 
this way weeding out weak colonies and building up strong ones 
would result in surplus honey (Rehman and Singh, 1942). If a 
weak colony is to be kept as a separate entity, the inner cover of a 
double division screen of a strong colony should be removed and 
the weak colony should be put above this screen, and after pro
viding the inner cover over this unit, the hive should be down. A 



628
 

double screen is a wooden frame holding two layers of 8-mesh 
wire screen and preventing the contact of the bees of the two 
colonies held together. A rim with an entrance cut in the division 
screen on the opposite side of the entrance of the stronger colony 
will serve as a bottom board for the weaker colony while the heat 
from the colony below will keep the upper unit warm. 

c) 	 Wind Break.s Protection from winds is important for survival 
during winter. Shrubs, fences or other artificial wind breaks help 
the colonies survive by preventing the loss of heat from the bee 
hives. Placing colonies facing south-east against the wall or wind 
break helps keeping the colonies warm most of the day and thus 
improving their foraging activity. 

d) 	 Manipulationof the Bee Hive: The bee hive should be opened only 
on a hot sunny day for knowing about the requirements of the 
bees for pollen and honey storage as well as for brood expansion. 
Further, the rear of the hive should be about one inch higher than 
the front to drain out accumulated moiSture in the hive from the 
entrance hole. A small top entrance or auger hole (.75" in diame
ter) in the corner of the hive body (with inner packing), just below 
the resting place of the hive frame, can serve as an outlet for the 
metabolic water productd by the colony, during winter. 

Spring Management 
Beekeepers' spring season extends from March to May in plains and 

March to June in sub-montane tracts. Spring management aims at extensive 
brood rearing with an ' I.mate object of producing the maximum number of 
young bees for the ' ,ain honey flow. It is usually achieved through feeding 
the bees on 509' syrup of white crystalline sugar in early spring and by re
placing the old queens with young, vigorous, prolific queens as these are 
capable of laying eggs at a higher rate. 

The 	prevalence of optimum environmental conditions and availability 
of plenty of nectar and pollen in the early spring stimulate intensive brood 
rearing in the bee colonies and as a result the bee cnlonies gain strength and 
consequently issue swarms in this season. However, the optimum conditions 
prevailing in the months of March and April have been found to be really a 
prelude to the major honey flow in order to enable the bees to take full ad
vantage of the situation, it has been found to be a good practice to prevent 
swarming in bees. 
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Swarming and Swarm prevention 
a) 	 Swarming is no doubt the natural method of propagation for 

honey bee colonies but swarming in colonies of medium strength 
and excessive swarming in stronger colonies is highly detrimental 
to the well-being of the swarm and the swarming colony as well as 
to the honey yield (Rehman, 1941). The swarms are issued in suc
cession. The first or the primary swarm consists of an old queen, 
some drones and about 50% population of the worker bees in the 
parent colony. It leaves the parent colony and settles as an inde
pendent colony. The primary swarm is followed by secondary or 
after-wriiis each headed by a young queen but having smaller 
popula inns 

The causes which have been found to induce swarming in
clude (a) a pcorly laying queen, (b) lack of space to lay eggs and 
for storage of pollen and nectar (c) heat, (d) lack of ventilation in 
the hive and (e) deficient production of queen substance by the 
old queen bee. Control of swarming is, therefore, one of the most 
important management practices and the following practice has 
been found very useful in achieving this objective. 

The colony may be allowed to swarm with the old queen 
which may be caught and hived at the old stand (A). The swarm 
should be given a brood frame, a frame of honey and pollen from 
the same or another colony and 3-4 drawn combs or comb foun
dation sheets. The parent colony (B) be removed and placed at a 
distance of about 30 metres from its old site. The forager bees of 
the colony will join and strengthen the swarm (A) placed at the 
parent stand and it will store surplus honey. The young queen will 
emerge in the present colony (B) which will lose forager bees and 
will be too weak to issue second swarm. When the young queen 
mates and starts laying, the parent colony (B) be united with the 
swarm (A) at the old stand by placing newspaper sheet in between 
the brood chambers of the two units (A, B). The old queen may 
be removed before union. The bees will gnaw away the newspa
per sheet overnight and join together peacefully. The colony after 
union will be headed by a young and vigorous queen and will col
lect surplus honey during the main honey-flow. Thus substituting 
old failing queen with a young vigorous prolific queen during 
spring can check swarming habit in bees. 
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) TIVo-Quen SVste'l: It involves the use of two queens in a colony'

for aiOUt two months in spring and then reducing it to a single
queen system at tile beginning of main honey-flow. This systeill 
ensures twice the population of a single-queen colony and conse
quenitly results in more honey production. It also checks swarming
tendency in bees. This system can be operated as follows:
(i) In tie aforesaid swarm prevention technique (a) the parent

colony (B) should be separated from the swarm (A) at the 
time of union, by Means of a queen excluder having a news
paper sheet sprinkled with 40% sugar syrup. lhe upper unit
(B) should have a separate exit on the same side as that on 
the lower unit (A). The bees of both the unit, will mix to
gether through tile queen excluder after gnawing away the 
newspaper sheet. However, the queens of both the units will
continue laying in their respective brood chanbers. This 
practice will result in twice the population of a single-queen
colony and consequently will produce more honey.

(ii) The operation of this technique involves: selection of a 
strong colony, shifting of old queen along with about 50 per
cent population of bees and emerging brood in a separate
hive unit and its removal to a 1-2 kilometre distant place, in
troduction of young queen or queen cell to the parent unit 
and uniting the two units after 3-4 weeks as mentioned 
under (i) above. It would facilitate the working of the for
aging bees of both the units as a single force. 

c) Superingfor Honi,: The strong colony needs supers during main 
nectar flow to store the nectar and honey made from it. There is 
no hard and fast rule to decide how many supers to add at one 
time. This, of course, depends upon the strength of the colony and
the amount of tile incoming nectar. It is better to give copious 
room to the bees. 

d) Removing the Honey Crop: The honey combs that are fully capped 
or their .75 part is capped, contain ripe honey and should be re
moved for extraction. The honey in the uncapped combs contains 
more moisture and if extracted will ferment. The removal of bees
from the combs to be extracted is achieved by different methods. 
Firstly, by giving puffs of smoke to the colony in the super fol

'I
 



631 

lowed by brushing tile bees from the honey combs over the 
colony. Secondly, by replacing the inner cover over the super by a 
fume board treated with repellent clemicals like benzaldehyde or 
50% carbolic acid (pure) at first placing it cros.,,wise over the su
per to avoid mortality of the bees, and then completely covering 
the super for a short time. It would drive the bees into the lower 
hive bodies leaving the honey bees free of bees in the super. The 
honey combs thus cleared off bees are removed and extracted 
with the help of honey extractor. Thirdly, bees are removed from 
honey combs by using bee blower. It produces a large volume of 

rapidly moving air that quickly blows the bees out of the combs 
without injuring or annoying them. 

e) 	 Honey Extraction:The capped honey frames must be extracted by 
using honey extractor and the extracted frames given back to the 
bees for refilling. More than one extraction during the main 
honey-flow will yield more honey than single extraction. However, 

the last extraction should be done two weeks prior to the end of 
the main honey-flow to enable the bees to store honey for their 

future use. 

Summer and Autumn Management 
a) Removal of Extra Frames:The extra frames should be removed 

from the hive and stored. It would help protect these frames from 
wax moth attack inside the hive during summer and autumn 
(June-October). 

b) 	 Uniting Colonies: The weak colonies must be united with stronger 
colonies by placing a newspaper sheet (having about a dozen 
small holes punched with a nail) in between the two units as it 
pays to have a few strong colonies than several weak ones. The 
two colonies should not be disturbed until they are thoroughly 
united. Keeping of strong colonies with abundant stores means 
less trouble from bee enemies, absconding and adverse climatic 
conditions, etc. 

c) 	 Robbing: It is the habit of some colonies to pilfer the honey of 

others, usually the weaker ones, during the food scarcity periods. 
As a result of robbing, the affected bee colonies lose their bees 
and are rendered so weak that their existence becomes at a stake 
Maintenance of strong bee colonies with plenty of food stores is a 'N", 

\-
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safeguard against robbing. lowever, if the robbing starts, hive en
trance should be reduced to a bee space and the robber colony be 
removed to some distant place to avoid further spread of this 
menace (Relnan and Singh, 1944b)
 

d) Ah.coning: The bees are compelled to desert their hive usually
 
due to: (i) lack of food stores in the colony; (ii) high temperature; 
(iii) lack of ventilation in the hive; (iv) robbing of weak colonies 
by strong ones; (v) too frequent and prolonged handling of bees 
and (vi) attack of bee enemies. The absconding can be checked if 
the above-mentioned factors are taken care of well in time: (i) by
placing the entrance guard at the hive entrance to prevent the es
cape of the queen along with the absconding bees; (ii) providing 
better ventilation by placing one empty hive body above or below 
the brood chamber; (iii) removing or replacing the inner cover by 
wire gauze screen board; (iv) feeding the bees on sugar syrup to 
stimulate the queen to lay and (v) controlling the bee enemies 
(Rehman, 1945). 

e) 	 Feeding: The bee colonies short of food should be fed on 50% 
sugar syrup to avoid robbing or absconding. However, feeding 
should be done late in the evening in the division-board feeder by 
friction-top fail feeder to avoid robbing in bees. The best food is 
the honey in the combs, if available. However, feeding royal jelly 
or juice of crushed honey bee larvae to queen bees increased their 
egg production during summer (Gondal and Hashmi, 1976). 

f) 	 Bee Enemies: The most important bee enemies are the large wax 
moth (Galeria inellonella), wasps (Vespa spp.) black ants 
(Camponotus spp.), green bee eater (Merops orientalL) and mites. 
The control of these bee enemies as recommended later in this 
chapter should receive special attention. 

g) Migration of Bees: Dearth of bee flora besides high temperature 
during May-June and high relative humidity in combination with 
high temperature from July to early September are very hard for 
the bees. Since these conditions are conducive for bee activity, 
therefore, queen bees either stop or reduce egg laying to a great 
extent while the older bees meet their natural death and conse
quently the colony strength dwindles considerably. The attack of 
bee enemies during this period further worsens the situation. 
Therefore, in order to avoid colony 'ishape the bees must be mi-

KS 
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grated to some cooler places or where plants like 'kikar' (Acacia 
spp.) 'ain-ul-asi (Rouiuja pIeudoacia), asl-i-arnir (Viz'x negutdo), 
etc., are in I loom during summer. 

The availability of bee flora viz., Bras.sica, Atigtio, etc., and preva
lence of mild climatic conditions during late Septemher and October induce 

brood rearing. The bee colonies should be provided raised combs for egg 
laying and honey and pollen storage. The bees iay be fed on 50% sugar to 

stimulate them for raising new combs. These practices will ensure colony 
build up which is essential for successful overwintering. 

Miscellaneous Practices 
a) How to Stal: The knowledge of bee behaviour is essential for the 

proper management of bees and the beginner will do well if he at
tends any of the short training courses in beekeeping being of
fered in the country. He can add to his knowledge by studying 
literature on beekeeping. Ilowever, he would learn the best when 
he actually works with the bees "the practice makes the man 
perfect." 
In the plains the ideal time beekeeping is commensurate with 
Brassica flow (October-November). Moreover, the winter is mild 
and is usually free from different drawbacks that stand against the 
well-being of the colonies. The beginner will have sufficient time 
to learn the various activities of the bees. ie will be fully pre
pared to handle them for intensive bee activity during spring sea
son (February-April) for bringing an increase in the number of 
bee colonies through swarming and preparing them for main 
honey flow (April-May) with a view to collecting surplus honey. 
As regards the sub-montane tracts, spring season would suit the 
beginner in beekeeping. 
A beginner beekeeper should make a humble start with 2 to 5 
healthy colonies purchased frorn Government Bee Farms at 
Rawalpindi and Islamabad or from private beekeepers, Haripur -
Hazara and Beekeepers Society of Karachi. Getting started with 
more than one colony has the advantage of helping any of the 
colonies, if need be, through the exchange of brood and food. 

b) Suitable Localities: Previously it was considered that beekeeping 
can be practised in the hilly areas alone, but as a result of re
searches done on the hill bee, Apis cerana, it is now possible to 
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take Ip beekeeping in the plains as well (Rehman, 1943). The 
main point in judging the suitability of a locality for beekeeping is 
the availability of numerous flowering plants which secrete 
Copious quantities of nectar and which produce sizeable amounts 
of pollen. Some of the important crops and plants which come ip 
to this standard have already been mentioned under bee flora. It 
is, therefore, quite understandable that for a locality to be suit
able for beekeeping it is necessary that there should be plenty of 
nectar and pollen plants besides a large acreage of field crops of 
importance to honey bees within a radius of one to two kilometres 
from the apiary. Since the good bee flora is not available in any 
particular locality all the year round, therefore, migratory bee
keeping should be practised for better results. If the main object 
is the utilization of honey bees for pollination purposes to obtain 
higher crop yields then every tiact where these crops are grown 
may be reckoned as suitable for beekeeping. 

c) Location andllrrange'nents of Colonies: The site selected for 
placing tie bee hives should be sheltered from hot and cold winds 
and should have a neat and clean water supply during summer. It 
would result in stronger colonies. During winter the hives should 
receive su~n-heat at least in the morning and early afternoon. 
However, during summer these should be placed under shade as 
it would help bees to forage better because fewer bees would be 
required to cool the hive and to carry water for evaporation. 
Arrangement of hives in the apiary in straight encouragesrows 
drifting of the bees. Therefore, it is better to place the hives in 
some irregular pattern or with some prominent coloured patterns 
with broken outline, e.g., simple and multiple crosses painted on 
front of the hive body. This would facilitate the foraging bees to 
return to their own hive. The distance of about 2 metres between 
the hives or placing them in groups of four facing in different 
directions would also help prevent drifting of bees. 

d) 	 Examination of Colonies: The hive has to be opened occasionally 
to see if (i) the queen is working normally (ii) enough brood is 
present (iii) there is enough room (iv) members are free from wax 
moth and mites, and (v) they are not suffering from any other ab
normality. 
The colonies should be examined on such days when the bees are , 
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working normally, i.e., forenoon and afternoon during summer 
and on bright sunny days during winter. They should not he dis
turbed on cold, rainy or windy days or at night. The hive shOuld be 
closed soon after the examination is over. To examine the colony 
proceed as under:-
Put on the overall, gloves and the bee-veil in such a way that the 
honey have no chance to slip towards the face; string to fasten 
your sleeves and trousers' legs to avoid crawling tip of tile bees on 
the arms and legs, respectively; light the smoker, approach the 
bee hive from the side, iemove the top cover and put it aside, pry 
apart the inner cover with hive tool then lift it gently and blow a 
few puffs of smoke below it. Remove the inner cover and place it 
in front of the hive in a slanting position with its inner side facing 
upward. It would help the bees on the inner cover to move into 
the hive through the entrance. Pry apart tile frames also with the 
hive tool and take out the frames one by one holding them in a 
vertical position over the hive. Watch the queen, usually on the 
brood frame, and avoid its crushing during naniplation., I landle 
the bee frames gently and continuously. Avoid jerks, so that the 
bees are not irritated and induced to sting, hecause apart from the 
sting being painful, though for some time, the odour of the poison 
irritates them and then these become difficult to manage. The 
smoke neutralizes the odour and heat relieves the pain. However, 
the bees that sting, can die on account of the shock of breaking 
their stinging organ into the beekeeper's skin. 

e) Remedies for Bee Stings: The effect of a bee sting can be reduced 
by promptly scrapping the sting with a finger nail or hive tool in 
such a way that the sting is not squeezed and the injection of addi
tional venom into the body is prevented. Rubbing of the affected 
part should be avoided as it would diffuse the poison more readily 
into circulation and it would do more harm than good. Fomenting 
with towel wrung out of hot water, (as hot as can be borne) will 
give instantaneous relief and if continuously done alternately with 
cold fomenting will give relief from local tension and reduce 
swelling. Some people never have any swelling while others be
come immune after having been stung for quite a few times. 
However, persons allergic to bee stings suffer from severe itching, 
nausea, vomiting, diarrhoea and develop trouble in breathing or 
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may go into shock unconsciousness followed by death. Such per
sons may immediately be taken to a doctor for treatment. 

f) 	 Bee Venom: It is a secretion of a small alkaline gland and a large 
acid gland, accunmlated in the poison sac associated with die 
sting of the honey bee. The active substances in the bee venom 
are two proteins, histamine and melittin, and two enzymes, 
hyaluronidase and phospholipase A. Histamine causes rapid de
crease in blood pressure and melittin, a high molecular weight 
protein, causes general and local toxicity of the venoim and in 
higher doses it causes respiratory paralysis or death. 
Hyaluronidase helps spread the bee venom through cell cement
ing substance. Phospholipase A, catalyses the process of haemoly
sis of red blood cells on account of melittin (Pursley, 1973). How
ever, it is recognized that the bee venom cures arthritic and 
rheumatic ailments among human beings. 

g) 	 Requeening: A colony which has lost its queen or possesses a fail
ing queen has to be requeened. A prolific queen ensures rapid 
build-up of the colony. A failing queen deposits more than one 
egg in a cell or she becomes a drone layer. Remove the failing 
queen, a few hours prior to the introduction of the prolific queen. 
Smoke the queenless colony and then place the desired queen, 
contained in a queen introducing cage, at the top of the central 
frames or hang it between the bars of two of these frames. The 
exit hole plugged with candy (moistened ground sugar) should 
face upward. Close the hive, the bees will release the queen. If the 
candy is hard, pass a small nail through it, so that a hole is made 
in the candy and let the worker bees clear the rest of the way for 
the exit of the queen. The queen bee introduced without queen 
cage is likely to be balled and killed by the bees. However, in 
spring season direct introduction may be successful. In case, a 
queen is not available, a ripe queen cell from another colony may 
be provided. However, if neither a queen nor a queen cell is 
available then a brood frame with some eggs and younger larvae 
taken from some other colony be provided, the bees will rear the 
queen. fHowever, fertilization of the virgin queen will only be pos
sible if drones are available in the apiary. Under odd circum
stances the queenless hive should be united with some queen 
right colony. 
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h) 	 Laying Woikers: Worker bees are females but possess ruidimenlary
 
ovaries. When a hive iemains queenless for sonme time, some of
 
the workers start laying eggs up to five or more in a cell, aigainst
 
one egg per cell in case of a good queen. Since these eggs are un
fertilized, therefore, only drones will emerge. Attempts to re
queen such cohieics usually fail. It woUld b better to shilt the
 
laying workers' coully at a distanice of about 30 metre:, or more 
from its site and then shake ort the bees fron its cobil)s. h'lie 
normal worker becs will liv back aind will enter into ot her Ivlves 
when they do not fiid their own hive at the or igilnal locatim. 

i) 	 Moving ('ololies to a New Spot ilWlhe itllmy." As, arid whe n it be
comes necessary to lhift aj colony a few vard, in alr apiary, it
 
should not be shifted at once but shronlId be ir ed 11)out J mci r
 
every day till the desired spot is reached. But itf the coloy iS to he
 
moved a few imndced metres in the same apialy or in the icinity
 
of that apiary, the best plan is to shift if to a place abot 2-3 kilo
metres away fioro the apiary and kee) it theC t(i 11ourAt a week 
and then hi ing it to the desired spot. 

j) 	 Moing the Be., to New Loclitiev: To prepare the colony for 
moving to a new locality pr)ceed as under:-

Fix bottomr boar, brood chaml r/super and innier cover of 
the bee hive to be moved, by nailing them so that these be
come bee-tight and also act as a single unit. The inner cover 
with a piece of wire-gauze screen (3-4 inches) iin the centre 
with adjustable lid has proved better. It facilitates ventila
tion and :'dlows provision of food and water to bees while in 
transit. The bee fi ames should also be nailed at their shoul
ders (resting ends). Screen the entrance of the hive with 
wire-gauze when all bees have entered the hive, i.e., in tlhe 
evening. 

A specific transportation 7-frame bee hive has been designed with 
adjustable screens of wire-gauze on the sides, at the top and iin 
front of the hive. It has proved very convenient and suitable for 
this purpose, the entrance of the bee hives in the transport carrier 
should be in line with the front of the carrier. It would avoid 
crushing of the bees between the frames at the start and top of 
the carrier. 
The 	frames full of honey should not accompany bees as they are 
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likely to break, due to jerks while in transit and consequently the 
oozed out honey from the damaged frames results in the death of 
the bees in confinement. Ilowever, some honey should be lelt in 
the hive as f)od for the bees enroute. In hot weather and during 
long jolurneys water should be sprinkled at regular intervals on the 
wire screens during transit. 

k) Bet Poi.ming: Iloiey bees are so sensitive to insecticide sprays 
that even the wird carrying toxic o lour from the inisecticides 
treated fields in tle vicii'itv of the apiary would be sufficient to 
kill the bees in the hives. Poisonig of honey bee,, usuallV occurs 
when they come in contact with toxic materials used for insect 
pests contro!. Contact with insecticides occurs when these are ap
plied to blooming crops, visited by the bees, by drift of sprays or 
dusts from the adjacent crops fields, collection of pollen contami
nated with toxic dust or collection of water by the bees from the 
flowers or foliage treated with insecticides. I.aboratory and field 
studies have revealed high mortality of honey bees on account of 
insecticide poisoning (Ilaq and Htaq, 1984; Muzaffar and 

Munawar, 1985). 

One of the obvious symptoms of bee poisoning is a large number 
of dead bees lying in front of the bee hives. Most insecticides will 
cause stupefaction, paralysis and an unusual behaviour. Regurgi
tation of material in bees is usually caused by phosphatic insecti
cides. The affected colonies become weak within a short span of 
time. 
The best way to protect the bees from bee poisoning is to remove 
the colonies at some distant place (2-3 kilometres) prior to the 

application of the insecticides on the crops growing in the vicinity 
of the apiary. The closure of the hive entrance during the insecti

cide application reduces the bee mortality to a considerable ex
tent as the honey bees escape from the direct fall of the insecti

cide on their body (Haq and Haq, 1984). 

HONEY 
Honey is a converted form of nectar which is mostly produced in the 

floral nectaries of the plants. It is well-known for its nutritional and medicinal 

values (Rehman and Singh, 1942). Mention has also been made in the Holy 

Book 'Quran' about its health giving properties. 
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As regards the phenomenon about the manufacture of honey from nec
tar, it has been found that the honey bees store nectar as long as they are in
 
the field, in a special portion of their gut called 'honey stomach' and on their
 
way back to the ]live, the enzvme, invertase secreted by their salivary glands
 
converts sucrose of the nectar into invert s'ugar,,, gi9C(se and levu lose, which
 
being simple sugars are directly absorbed into tile IhuL . This nectar
man sl 

is then haned over to the 'houise bees' which put it into tie cells of tile honey
 
comb in thin layers. The bees then agitate the air in the colony by rapid

vibrations of their wings., thereby setting up currents 
 of"air within the hive
 
which evaporate the excess 
water from the honey in the cells. When the de
sired consistency of honey (about 80% sugar) is reached the cells are 
sealed
 
with non-porous beeswax cappirigs (Rehmaii and Singh, 
 1941 b). This honey
 
us usually called capped or ripe honey.
 

It is estimated that 4 lhs oh nectar are required to produce one Ho of
 
honey and that 1,60,000 honey bees 
are required to perform this extra-ordi
nary work. Taking three miles to be the average distance that a bee has to fly
 
to and from the source of nectar in order to collect enough to make one lb of
 
honey, a bee will have flown ovei a distance eqlual to almost five times round
 
the globe for the purpose. A worker bee collects about a desert spoonful of
 
honey in its life time (Rehnian and Singh, 1942).
 

Honey is a natural product and it has as many tastes, flavours and 
colours as the varied flavours and colours of the nectars of different flowers 
from which it is derived. For example, honey from Egyptian clover is golden 
in colour, that of 'sarson' and 'toria' light-yellow, from shain light in colour, 
from loquat it is white while dark-amber in colour from 'shishiam.' 

The analysis of honey samples, collected from Apis cerana colonies has 
shown that it contained 14.3-18.6% moisture, 71.1-76.9% reducing sugars,
34.2% glucose, 39.1% levulose, 1.9-2.75% sucrose, 0.112-0.32% ash and 
0.069-0.161% formic acid. It has also been found that chemical difference 
exists in the honey gathered by other species of honey bees. For example,
moisture percentage and formic acid were found to be the maximum and re
ducing sugars to be the minimum in the honey gathered by Apisflorea. In the 
honey collected by Apis cerana reducing sugars were found to be maximum 
and formic acid minimum as compared to that in the Apis dorsata honey 
(Latif et aL, 1956b). 

BEESWAX 

Beeswax is a useful by-product of the honey bees. It is produced in the 
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tour pairs of glands situated on the undersic. of the abdomen of the younger 
bees. It is secreted only when sufficient amount of nectar is available or the 
colony is fed tugar or honcy. 3esides its use iul the preparation of comb foun
datior it i put to use in Many ways (Rehmarn and Singh, 1944). It has been 
found that the c0m1) foundation prepared from the wax of,,. dorvata is read
ily accepted by ,-. {'ana hut not by A. nielli/era. Ilowever, thle latter species 
does not hesitate to accept it when it is coated with a thin layer of beeswax of 
A. nellfifia. 

The analy is of the samples of' beeswax obtained fior the combs of 
three indigenou, species of' heiney bec, rcvealed no difference in the melting 
point, specific gravily, and saponification values. I lowever, the melting point 
of beeswax of cappings from A. ceirtna was lower than that of any other 
sample of beeswax froin any of the three species of bees (Latif et aL, 1960). 

POIIl NATI ON 
I Ioney bes specially visit flowers for nectar and pollen collection as 

they need them fom their inaiinenance and rearing their young ones. Their 
hairy body and nmdified hind legs are very well suited for pollen collection, 
therefore, the honey bees are rated as the most efficient pollinators of fruits, 
vegetabeCs and agricultural crops (Muz.affar, 1982; Rehman, 1940; Rehman 
and Singh, N444). In fact all the crops that are not wind pollinated need the 
service:, of insect pollin,-,tors including honey bees to set their seed or fruit 
successfully. It has been claimed that the value of bees in crop pollination is 
14 times the value of honey which they produce (Rehman and Singh, 1944).

'f'lie domesticated species of the honey bees are manageable and they 
can be moved from one crop to another for poPination. The honey bees have 
further become indispensable for crop pollination due to the low population 
or elimination of other insect pollinators because of frequent use of insecti. 
cides for controlling crop insect pests. 

At least one colony of honey bees per acre is required although in many 
cases two colonies per acre are desirable. The strength of the colony, how
ever, is an important factor in oollination as weak colonies proportionately 
have a smaller number of bees that could be sent in the field for pollination. 

Studies conducted in Pakistan on the role of bees in pollination have 
revealed that beekeeping and fruit growing should develop side by side as 
both of these are mutually benefitted (Latif and Qayyum, 1956; Rehman and 
Singh, 1943c).Studies conducted with A. cerana to determine its role in the 
pollination of Egyptian clover indicated that its seed yield increased 100% 
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and that of the 'toria' 43% and 'sarson' 47% exclusively due to the pollination 
activity of this bee. Further, pollination also resulted in viable and bold size 
seeds (Latif, et al., 1960; Latif et aL, 1965; Latif et al., 1956a). The seed yield 
of radish and cauliflower, respectively, increased by 18.7% and 23.6% 
through the pollination services of this bee (Gondal and llaq, 1973). It has 
also been found that significantly moie fruit was set and matured, besides 
significant increase in fruit size, juice content and number of seeds incase of 
Kinnow Mandarin (l-Iaq et aL, 1978). Further, a highly significant increase in 
fruit set, fruit size and fruit weight in 'phalsa' (Haq et aL, 1979) and high 
yield of good quality seed of Armaveric variety of sunflower (Haq and Fiaz, 
1980) have been achieved through the activity of insect pollinators including 
honey bees. 

BEE ENEMIES 
Honey bees are attacked by a variety of pests but most important of 

these found in Pakistan are described as under:

1. Mites 
Mites (Acarina), like insects are tracheate arthropods but mostly having 

four pairs of legs as against three pairs of legs in insects. Their importance 
remained ignored for a pretty long time due to their unnoticeable size but 
these are now well-known for their damage to agricultural and horticultural 
crops besides stored grain and stored products. Some of these are of medical 
and veterinary importance. Three species of mites that have been found at
tacking bees in Pakistan are described below:

(i) Acaapis woodi (Rennie): The infestation of this mite on adult honey 
bees is called 'Acarine disease.' The eastern bee A. cerana is more 
susceptible to the attack of this mite and infestation is more serious during 
autumn and spring seasons. It completes its life cycle (egg, larva, nymph, 
adult) in large prothoracic trachea of the younger bees. The adult mites 
migrate to new host bees when the first host bee dies and the infestation 
from one colony to another spreads through infested bees. The healthy silken 
whize trachea becomes dark in colour when heavily infested with this mite. 

The infested bees usually wonder restlessly in front of their hive or 
climb on the vegetation nearby. Since the wings of infested bees become 
disjointed, therefore, they crawl but cannot fly. The life span of the infested
bees is reduced and consequently the colony dwindles. 
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Control methods 
(a) 	 Replacement of the old queen with a young, healthy, mated queen. 
(b) Folhex strip treatment: Fumigation with ignited folbex strip by hanging 
it vertically with a frame in an empty super at the rate of one strip per 10
frame colony for one hour period during early spring and autumn, where 
there is little or no brood, has proved effective. 
(ii) Vavi'a jacobsoni (Oudemans): It is more serious in Afpij menlCifera 
colonies. The female enters the cell of the fully developed larva before it is 
capped and feeds and lays, on an average, 7-8 eggs on the larva. The male 
mite completes its life cycle in 7-8 days and female mite in 8-9 days. They 
mature and mate inside the cell and leave it along with the emerging stunted 
and deformed bees and then climb on other hive bees and settle between the 
head and thorax, between thorax and abdomen or on any other part of the 
body from which they cannot be dislodged by the infested bees. The 
deformed bees are rejected by their hive mates and such colonies gradually 
become weaker and weaker. Scattered brood pattern is also a symptom of its 
infestation. 

Control methods 
(a) Fumigation of the infested colony with Folbex VA strip as done in case 
of acarine disease has given very good results. 
(b) Dusting the bottom board with sulphur and exposure of colony with 
closed entrance in a hot room above 460C for an hour would dislodge and kill 
the mites. 
(iii) Tropilaclaps clareae (Delfinado and Baker): It infests and kills the 
brood of honey bee. The infested bees that emerge are stunted, deformed 
and consequently are not tolerated by the other bees in the hive. It scatters 
the brood. The infested colonies gradually become weak. 

Control methods 

(a) 	 Dequeening of the colonies against this mite. 
(b) Treatment of the infested colony 2-3 times with Folbex at fortnightly 
interval. 
(c) Dusting of hive frames and board at the bottom twice a week for two 
weeks with sulphur. 

2. 	 Wax Moths 
There are two species of wax moths, viz., large wax moth, Galleria 
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melonella L. and the lesser wax motl, Achoria grisella F. which damage the 
combs both inside the hive and during storage. The large wax moth is ot 

great economic importance and does considerable damage to combs during 
monsoon season (July-August). The part of the comb that is not covered by 
the bees is usually attacked by this pest. This situation mostly oCCUrs in 
weaker colonies as their bees are unable to cover the combs completely. 

The fertilized female of the large wax moth is greyish-brown in colour 

and lays eggs glued together on uncovered combs and in cracks and crevices 
of the hive. A female in her life time of about 2 to 3 weeks lays up to 600 

eggs. Egg stage occupies 7 days. The newly hatched larvae are creamy-white 
in colour, become dark when old, burrow into the comb and make silken 
tunnels which extend to the midrib of the comb where they feed on pollen, 
honey and waste products of the cell and thus grow protected from the 
worker bees. The larvae are fully developed in 18 to 19 days attaining a size 
of about 2.2 cm and then spin their cocoons inside the hive usually away from 

the feeding site. The pupal stage in the cocoon lasts for about 10 days. When 
the attack is severe, the comb is covered with silken tunnels with numerous 
black faecal matter of the larvae and the infested combs are reduced to a 
mass of web and become unfit for brood rearing as well as for pollen and 
honey storage. If no attention is paid to remedy this situation the bees 
abscond. 

Control methods 
(a) Maintenance of stronger colonies and removal of extra combs. 

(b) Removal of silken tunnels, along with their residents, from the comb, 
and debris at the bottom board at fortnightly interval during monsoon 
season. 
(c) Release of a braconid wasp, Apanteles galleriae'Wilkinson (a larval 
parasite), to keep the pest population low (Ahmad, 1981). 

(d) Fumigation of stored combs with Phostoxin or Detia at the rate of one 
tablet per three stacked air tight hive bodies makes them free from wax moth 
infestation. The treatment may be repeated, if necessary, at monthly interval 
during monsoon season. 
(e) Treatment of wax combs with Thuricide, the sprayable formulation of 
Bacillus thuringiensis Berliner at the rate of 15 mg per 3 gm wax in 
combination with 1% boric acid (Ahmad and Hlaq, 1976). ) 

iU 
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Wasps 
Out of various species of wasps, Vespa orientalisin the plains and Vespa 

vehtthna pruthii and Vespa tropicalhaematodes in the sub-montane tracts at
tack the honey bees and their brood during summer. Vespa orientalis builds 
her nest in the walls of the houses'while the other two species build their 
nests on the trees and in the walls of the deserted houses. These wasps rear 
their young ones on the larvae, pupae and adult bees. They catch the adult 
bees flying at the entrance of their hive. The western bees, A. mellifera is 
more susceptible to their attack as compared to A. cerana. 

Control methods 
(a) Killing the wasps visiting the apiary using fly flapper or the like. 
(b) Spraying or dusting their nests with potent insecticides. 
(c) Placing poisoned bait, consisting of talcum powder, water and minced 
meat in equal proportions and mixed with BHC, at different sites in the 
apiary (Ahmad and Muzaffar, 1984). 

Black Ants 
They sneak into the hive and take away honey, brood and pollen and 

the bees abscond when there is high infestation. 

Control methods 
(a) Keeping the legs of the stands of the bee hives in earthen or plastic 
cups full of water or by coating the bases of these legs with Ostico - a sticky 
substance can keep the ants away from the hive. 
(b) Treating the ant nests in and around the apiary with BHC dust or 5% 
Endrin, etc. 

Birds 
The status of the insectivorous birds when prey upon useful insects in

cluding honey bees is changed from useful to that of harmful. Some 24 birds 
have been found preying upon honey bees but the most important of these is 
the green bee eater, Merops orientalisorientaliswhich is described as under:-

The green bee eater, a migratory bird, is commonly known as 'Swan 
chiri'. It is a bird with slender build body emerald green tinged with reddish
brown on head and neck. Wings are short but central pair of tail feathers are 
prolonged. It breeds from March to August in serpentine holes in the banks 
of canals and water channels, in the gardens and in the cultivated areas. It 
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the beesfeeds on insects but where there is an apiary it plays havoc with 


(Latif and Younus, 1950a).
 

Control methods 
(a) 	 Shooting with an air gun. 
(b) 	 Destruction of the nests during the breeding season. 
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Chapter 15 

SERICULTURE
 

SVed 'IMUiaffarAlhan Makhdoorni and Muhammad Anwar Zia* 

INTRODUCTION 
The art of rearing silkvorm for the production of silk is known as 

sericul tire. There is an interesting incidence about the discovery of 
silkworms in China. About 4000 years ago, the Queen See Lang of China had 
a lot of inerest in insects, birds and animals. 1ler garden was fanious for a 
variety of these creatures and to study their habits very closely was her hobby. 
One day it was raining in torrents, while the Queen was busy with her 
breakfast, her servant brought an insect in a saucer to show her. She picked 
up the stout in:-cct in a hurry and so it dropped down in the Cup of her tea. 
The Queen took it from the cup alld felt in her fingers a luisterous fiber 
around the boiy of the insect. It was in the form otf very fine silken threads. A 

lot o discussion took place. Among the many craftsmen present in the 
palace, one of them claimed that he can prepare a silken handkerchief for 

the Queen if he is provided with one hundred silken cocoons. As desired by 

the Queen similar insects were searched out from the mulberry trees and 

reared on the tender mulberry leaves. The silk thus prepared by these insects 
was used in preparing the silken handkerchief for the Queen. This incidence 

took place 4000 years ago and the Chiniese people named the art of silkworm 
rearing on the name of their Queen See Lang. This industry in China is 

called as See. Every year with the advent of spring season, new sprouts 

appear on the mlberry trees and the Chinese people inaugurate a festival in 

the memory of this happy incidence. 
The silk is produced by a number of species of the family 

Bombycidae, order Lepidoptera. Bomtbyv moi L. (Silkworm caterpillar) 

feeds on mulberry leaves. Other species have a variety of food plants. The 

silk produced by B. mori is of superior quality. It is univoltine i.e. produces 
only one crop in a year. Mulberry plant is the best food plant and can be 

*Entoinolow, Risalawala,FlaalabadSection, ,IYub ,igrculturalRewearch lnstmau, 
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grown successfully in hilly and irrigated areas of Pakistan. It has got serrated 
leaves which are taken by the caterpillars very easily. B. moi requires low 
temperature and a little humid climate for its rearing on commercial scale. 
This type of climate is found in suh-nmOuntlainOus tiracts. Sericulture has very 
bright lrospects in Pakistan. Sub-mo{untainous tracts of Pakistan are very 
suitable for growing mulberry trees on a large scale. 

In addition to all these, there are some other advantages of growing 
mulberry trees because the juice of mulberry fruit has a great aesthetic value, 
the wood may prove useful as a raw material in sports, uMtch sticks and 

pencil industries. The pulp of paper mulberry variety can be used in the 
manufacture of paper. 

DESCRIPTION AND DURATION OF DIFFERENT STAGES OF BOMBYX 
MORI L. 

AI)ULT 
Dirty white, about one inch long. Male with smaller and more pointed 

abdomen. Wings covered with scales and not used for flight. Immediately 
after eme rgence fr(ml cocoons both sexes, flatter their wings and crawl slowly 
in ,earch of tohcir mates for co)ulation. After finding their mates the 
Copulatoly 0 galn,oI both the sexes cling together firmly at the tips of their 
abdomeins. Thcy remain in this position for nany hours, then they separate. 
Just after separation, the female starts laying eggs. The male dies after 
mating, while the death of the female takes place after completion of the egg 
laying process. 

EGG 
Eggs are hemispherical, greyish and very small about the size of 

opium plant seed ("KASHKHASH"). The incubation period ranges from 
10-12 days. After hatching the small caterpillar starts eating mulberry leaves 
and growing in bulk for about a month. 

LARVA 
Full-grown caterpillar is elongated, greenish grey, about 3 inches long 

with a swollen and wrinkled thorax. Silk is produced in the silk glands 
(Salivary glands) of the caterpillar in the form of saliva which after coming 
out from the mouth gets in contact with air and stiffens into a fine silken 



651
 

thread. The labium portion of the mouth parts of the caterpillar is modified 
into a spinneret. 

PUPA 
Before going for pupation, the spinneret starts oozing out the silk 

thread which are woven around its own body and within 2-3 days the cocoon 
is prepared in which pupa is concealed. The pupa remains hidden in its own 
prepared silken cocoon for 8 to 10 days. During this period morphological 
changes take place in its body inside the cocoon till it becomes 'ulU: winged 
moth. Then it secretes some chemical on the inner side of one end of the 
cocoon, with the result, the wall of the cocoon becomes soft and weak. The 
adult Moth pushes itself out of the cocoon at this point and adult moth 
emerges out from the cocoon. 

PIROCUREMENT OF SILK SEED 
The eggs of silkworm moth can be procured from the nearest office of 

the Sericulture Inspector or Deputy Director Sericulture, Upper Mall Road, 
Lahore every year during the month of February.A silk seed (Eggs) 
production laboratory has been established by the Sericulture Department, at 
Murrce Hills, from where healthy seed is being supplied to the interested 
persons and Sericulture stations in the country. One ounce of the seed 
contains approximately 40,000 to50,000 eggs. For rearing one ounce of the 
seed, at least 25 full-grown mulberry trees are needed. This side industry 
should be started in the plains by the end of February as the mulberry plants 
sprout Ip during the first week of March. 

SELECTION OF THE INCUBATION ROOM 
Incubation of the silk seed in an incubator is the best method but if 

this facility is not available, the eggs can be kept in a room. The room should 
be neat and properly disinfected and fumigated by burning sulphur before 
placing the eggs for incubation. It should be safe from the winds and can 
easily be heat&l by burning coal or cow-dung cakes to maintain the optimum 
temperature. 

INCUBATION OF THE SILKWORM EGGS 
In the desired room (selected for incubation)the eggs are placed on a 

sheet of paper kept on a stool or table. The eggs should be scattered on the 
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paper sheet in the form of a fine film and these should be covered with a 
basket for the safeguard against rats, white ants or sparrows, etc. Room 
temperature should be maintained from 22.2"C to 26.61C. The desired 
temperature can be attained with the help of an electric/gas heater or 
burning coal. For maintaining proper humidity in the room, two or three 
buckcts of water should be kept inside the room. So a thermometer and a 
hygrometer should be properly hanged in tie room. The eggs Should be 
disturbed twice or thrice in a day with the help of a very soft and disinfected 
hi rd,,' feather, ,othat they receive uniform heat from all sides. The hatching 
of the vonig one's (,lkworni caterpillars) starts after 10 - 12 days and it is 
completed in 2-3 days. After hatching, place Some cloth over them and put 
shreded tender InUlheiry leaves on the cloth. The newly hatched caterpillars 
Will Creel) Out I the cloth for eating the leaves. The cloth alongwith the 
caterpillars Thould be lifted ,cry gently and kept on a proper place to start 
their rearing.. 

REARING OF TIE SILKWORMS (CATERIILLARS) 
Do not touch the newly hatched caterpillars. Each batch of the 

caterpillars hatched out inevery 24 hours should be kept separate and all 
such batches should also be reared se)arately. The success ill the art of 
rearing silkworm caterpillars depends upon synchronising the dates of egg 
hatching with the sprouting of mulberry leaves. Roughly speaking, the age of 
the leaves fed should be the same as that of the caterpillars as far as possible. 
It is advisable that first two stages of the caterpillars should be fed on 
shreded fresh green tender mulberry leaves. There are five instars/stages of 
silkworm caterpillars. During rearing plenty of space should be provided 
otherwise due to congestion the mortality of the caterpillars will increase. 
The space needed for different stages of the caterpillars hatched out from 
one ounce of the eggs is given as under: 

Stage of Caterpillars Space required 
1st Stage 2.55 square meter 
2nd Stage 4.25 square meter 
3rd Stage 8.51 square meter 
4th Stage 17.00 square meter 
5th Stage 35.10 - 53.20 square meter 

It is necessary to check the mulberry leaves before providing them to 
the caterpillars. The leaves should not be dusty, wet or very dry. The dirty,-
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leaves are liahle to bring the spores of many diseases. The feeding should be 
started from 7 to 10 a.m. and should be done 4 - 7 tirnes in a day at an 
interval of 3-5 hours. 
HOW TO PROCURE THE LEAVES FOR FEEDING PURPOSE 

The leaves fioni the mulberry plants are brought twice in a day i.e. 
once 9 or 10 a.m. after the dew has become dry and then in the evening. The 
leaves collccted first time in the morning are used for feeding during the day 
time up to evening whereas the leaves collected in the evening are fed during 
night up to 7 a.m. the next morning. The leaves thus collected for feeding 
purposes should be kept covered with a cloth etc., before they are fed to the 
caterpillars. There are five moults in the life of a caterpillars. They stop 
feeding and become sluggi.,,h in the beginning of every moult. They also keel) 
1/3rd of their anterior body raised up. [he caterpillars withdraw their 
thoracic legs during the moulting stage, so no feed should be provided to 
thCm at such stages. After moulting when about 75% of the caterpillars start 
moving, then mulberry leaves should be given to them. In second and tie 
succeeding nm(ults, the same process should be repeated each time. The 
duration of different moults in days is given as under: 

I moult after 6 days 
11 moult after 5 days 

III moult after 7 days 
IV moult after 9 days 

QUANTITY OF MULBERRY LEAVES REQUIRED FOR REARING 
VARIOUS STAGES OF SILKWORM 

The worms consume less feed during initial instars but their 
requirement for the mulberry leaves after moult increases. The total weight 
of the leaves required for rearing one ounce (34 gram) of the silk seed is 
about 1300 kilograms which can be had from about 25 mulberry trees. The 
quantity of mulberry leaves needed by different stages of the caterpillars is 
given as under: 

First stage larvae emerged from 34 grams of silk seed 10 
Second stage larvae emerged from 34 grams of silk seed 20 
Third stage larvae emerged from 34 grams of silk seed 30 
Fourth stage larvae emerged from 34 grams of silk seed 240 
Fifth stage larvae (Before pupation) 1000 

-J 
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Sanitation is very essential for rearing. The refused leaves and excreta 
must be removed from the rearing place to kee l) the caterpillars neat and 
clean. The trays should be cleaned two days after the first moult and then two 
days after the .econd moult and so on. These should be cleaned at least five 
times in their life cycle. The caterpillars become restless in the fifth stage and 
begin to move right and left in search of a resting place or a place where they 
can pupate undlsturbed. At this stage "Toria paller" or dried whole wheat 
straw should be kept in the trays in the form of' larch ways'. The v'orms come 
down to this heap and start secreting the silk to prepare cocoons for 
pupation. The length of thread given out by a single caterpillar is about 120
150 meters. 

COLLECTION AND DRYING OF THE COCOONS 
The cocoon formation is generally completed in 3 to 4 dlays. The next 

stage after the cocoon formation is the adult stage. If the cocoons are not 
collected at proper time, the creature (moth) will make a hole in order to 
come out and thu, injuring the whole cocoon. Therefore, killiig of pupa 
inside the cocoon is very essential, so that the silk thread of the cocoon is not 
out and destroyed. The process of killing the pUpae inside the cocoon is 
known as stifling. It is done by two methods: 

i) 	 By Sun Heat: The cocoons are collected and exposed for 2 to 3 
days in the sun by keeping them covered with a black cloth. The 
pupae will die. It is liable that the colour change of cocoons may 
occur when exposed in the sun without covering them with a black 
cloth. 

ii) 	 [Iv Steam" The steam is passed over the cocoons and the pupae will 
die 

MARKETHNG OF TH4E COCOONS 
The concerned Sericulture Supervisor should be consulted before 

selling the cocoons, in order to get reasonable and correct rates prevailing in 
the market. 

DISEASES AND ENEMIES OF SILKWORM 
The important and commonly occurring infectious diseases of the 

silkworm are as under: 
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1. Flacherie or Flaccidity 
The fourth and fifth stage of the silkworm is generally susceptible to 

this disease. It is very fatal, as all of a sudden the silkworms stop spinning 
becomC sluggish aid die off. 

2. Pebrine lDisease 
It is a heritable and most serious disease of the silkworm larvae. The 

eggs laid by the moths are infected and the worms which hatch out from 
them (lie before reaching maturity. Black spots appear on the body of 
caterpillars and internally there will be oval corpuscles in the serum. The 
only preventive measure is to rear healthy seeds by examining them micro
scopically. 

3. Grasserie 
The caterpillars become restless and yellowish in colour. The disease 

is not serious. 

4. 	 Nluscardine or Calcine 
The disease is caused by a fungus and is contagious in nature. The 

general appearance of the caterpillars becomes mealy. 
In addition to the above mentioned diseases, the rats, lizzards and 

brown or black ants are noxious enemies of the silkworms. So it is necessary 
to take proper preventive measures against these enemies while adopting 
sericulture. 
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Chapter 16 

LAC CULTIVATION 

Syed Muzaffar Ahsan Makhdoomi and Muhammad Anwar Zia.* 

INTRODUCTION 
Iac like silk and honey is an insect product. It is resinous secretion of a 

verv minute in,,ect known as Indian lac insect, Laccifer lacca Kerr. It belongs 
to the family Lavciferidae, sub-order Homoptera of the order Hemiptera 
(Rhynchota). The male of this insect is generally alate or w, iged while the 
fenuale is always apterous, and it is only the female which is responsible for 
producing lac. Tlhe fertilized female fixes herself firmly on the tender twigs of 
tile host JlkIits and starts secreting lac around her degenerated and deformed 
I( dy in which it is concealed. It looks like an irregular globular body 
cnchled in a dense resilnous cell. Thus it can hardly be recognisable as an 
InCct. hlillhins of "Ich females oin the host plant establish themselves, with 
the IClult the twigs of the host plants are covered with their resinous 
,ecretiOn, knOwn as lac. Lac is gaining importance with the advancement of 
n,0Ier n industries. The secretions of this insect provides the stick-lac from 
whicl ,hltlac is prepared. The shallac - a purified form of lac, is used widely 
1Or the preparation of cosmetics and ammunition for the defence forces. It is 
an indislpensalle commodity for the subsistence of a number of cottage 
ilIdu'irie, I)Oth in the rural and urban areas. Lac is an important article of 
coilierce and its cultivation is a profitable side industry, which if developed 
and carried out in a systematic manner must bring substantial income to the 
cultivators. 

Shdllac is used in the manufacture of gramophone records, stamps, 
bangles, ornaments, electrical installations, plastic and so many other 
important articles of daily use. Luckily, lac is a monopoly of this sub
continent but it is rather unfortunate that all these areas where lac culture 
and lac industry are well established and properly developed, have fallen to 
the lot of the Indian dominion. Pakistan is, therefore, now dependent for 
most of its re(Luirenlents of lac from import. To overcome this difficulty it is 
1 inoloy section, Ayub Agricultural Research Institute, Risalawala, Faisalabad 
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most essential to develop lac culture in our country. 

BRIEF HISTORY 
Prior to partition, work on lac culture was in progress under the 

Entomologist in Karnal district in 1945. Some work on this aspect of 
Entomological cottage industry remained in progress since 1952 in Punjab
province. 

We do not lack in host plants of lac like 'ber', 'dhak', 'siris', Ficus sp., 
'gular', etc. We also got brood lac here and there immature in the sub
mountainous areas of the province and in D. G. Khan district. The forests in 
the province have also got host plants of lac in plenty. There is no dearth of 
such plant, growing in the fields of cultivators to propagate lac in the 
province successfully. Therefore, what is needed is research for finding out 
the best host plants and the best methods of breeding lac and educating the 
tillers of the soil and others concerned by means of demonstration and 
propaganda, that they should take to this useful and important side industry. 

IDENTIFICATION AND DESCRIPTION OF STAGES OF IAC INSECT, 
LA CCIFERLA CCA 

ADULT 
(i) Male: Dinmorphic, both winged and apterous forms being present. 

First generation (March-April-Rabi crop) comprises both alate and apterous 
forms, the second (September-Kharif crop or Brood crop) consists solely of 
wingless ones. 

(a) Winged male: Light crimson in colour, about 0.5 mm long, 
possesses ten jointed --ilennae, mouth parts are vestigial. 

(b) Ap,':",is male: Larviform, about 0.65 mm in size, having 
massive thorax. 

(ii) Female: Sac like fleshy structure; devoid of legs and antennae; 
mouth parts sucking, three pores in the cell of the female are prominent 
(from these pores the milky coloured breathing thread like filaments hang 
out for respiration of the female), brood chamber appears near maturity 
which helps in forecasting the swarming. 

EGG 
The female does not lay eggs directly but these are stored in brood sac 
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of its body, and the young ones come out from the brood chamber through
 
anal opercular opening of the mother cell.
 

LARVA (lac Seed) 
(i) First Stage Larva: Crimson red in colour, elongated oval,
 

tapering posteriorly, body size 0.575 mm., antennae six segmented,
 

mouthparts typically sucking, eyes dotted, brachial pores perforated and
 

plates prominent, two pairs of spiracles present.
 

(ii) Second Stage Larva 
(a) Male: The larva after moulting looses all body appendages 

except mouth parts, two pairs of spiracles present, body length 0.97 mm., 
male cell cigar shaped and measures 1.85 mm, with two distinct pores for 
respiratiOn. 

(b) I-emale: After moulting all body appendages except mouth 
parts are lost, number of anal setae increase, and become bushy, apical hairs 
absent, rosin and honey dew secretion enhanced. Cell oval and typically 
emarginated with 3 distinct pores from which milky threads for respiration 
are protruded freely. 

PREI'UIA AND PUPA 
These stages are only found in the larvae which will give rise to male 

ones. No prepupal and pupal stages are found in females. In prepupa, body 
size is 1.425 rn., the legs and antennae becoming apparent and the cell 
slightly arched or dome shaped. The insect continues feeding and secreting 
rosin. In pupae the antennae and aedeagus are distinct, the insect ceases 
sucking and is encased in the second larval skin, caudal setae projecting out. 

EFFECT OF WEATHER ON THE DEVELOPMENT AND BEHAVIOUR 
OF LAC INSECTS 

The development zone of the lac insect has been found to range from 
4.44,,C to 43.33oC (4(),F to ollF); the temperature below or above this 
range being detrimental to the insect. Relative humidity of 40-70 has been 
found conducive to the proper growth of lac encrustation. 

Hibernation starts at 7.77°C (460F) and mortality occurs at 4.440C 
(400F) in leafless hosts. No mortality has been observed on shady trees like 
ber during winter. Hibernation ceases when the temperature rises above 
14.44oC (58oF). Hailstorms cause mechanical injury to the living lac insect 

Nq
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and are also indirectly harmful as these result in sudden fall of temperature.
Hot winds during summer may cause cent percent mortality of ber brood but 
the brood of shady fig plant is little affected by them. The extremes of 
temperature have been found to cause 10% and 90% mortality of the lac 
insect during winter and summer, respectively.
 

The fertilized 
 females have been found to have better resistance 
towards high temperature than those that are unfertilized. 

SUITABILITY O1 i)IFFERENT TRACTS FOR GROWING LAC 
The nmuntainous districts of Rawalpindi, Jhelum, Gujrat, Sialkot and 

Gujranwala Salt range and riverian tracts have been found suitable for 
growing lac. In the canal colonies lac can be grown successfully provided the 
host receives regular water suppiy. 

Climatic Conditions: The temperature range from 4.44oC to 43.33 0C 
(40,F to I 10F) with average relative humidity 40-70% and annual (well
distributed) rain fall of 30 inches have been found most conducive to the 
proper development of lac insect. 

Lac Hosts: Although rearing of lac insect has been tried on 23 
prospective hosts, lac has been commercially produced only on the following 
five major hosts given in order of preference. 

(1) 'Ber' (Zizyphusjujuba): Ber has been found to be the best host 
for lac insect. Lac produced is of superior quality as it responds well to 
pruning. Be" brood lac can be tried on all other hosts. 

(2) 'Fig' (Ficus sp.): Wild figs are not so good. Best specie is Ficus 
carica. Lac produced is lighter in weight and superior in quality. The lac 
brood can be protected in the summer season as it is difficult to keep it on 
ber. 

(3) 'Dhak' (Butia monospenna): It is best lac host where it is already
growing; as it cannot be grown in the new localities. 

(4) 'Kiker' (Acacia arabica): In Hyderabad district it is the most 
important host. The lac produced isof inferior quality. 

(5) 'Siris' (Albizzia lebbak): It is the inferior host and the brood 
becomes specific. 

LAC CROPS 
There are two lac crops i.e. Kharif and Rabi, in a year as the lac insect 

has two generations. 
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(i) Kharif Crops: The trees are pruned during the months of January-
March. It is essential because by doing this the tissue of the host plants 
becomes succulent. It should be done six months before inoculation. The 
inoculation is (lone during first fortnight of July and this crop matures in 
October. During October the healthy seed is taken for propagation. Kharif is 
a brood crop and its duration in 3.5 months. 

(ii) Rabi Crops: Before doing inoculation the host plant should be 
divided in two blocks and only one block should be used in one year. It is 
advisable to have only one crop from a tree in a year. The inoculation is done 
in October. Rabi is commercial crop and its duration is eight months. 

METHOIDS OF PROPAGATION OF LAC INSECT 
For the propagation of lac insect there are only two methods: 

(i) Natural Method: The swarming takes place as usual on the 
mother plants and larvae after emergence settle underneath the branches. 
Tihe inoculation is not uniform in this case. Therefore, the natural method of 
inoculation should not be encouraged. 

(ii) Artificial Method: In this method the lac can be grown under 
controlled conditions. The required quantity (1.0-2.5 kg) of brood lac is 
inoculated on each tree after conducting the necessary pruning. The pruning 
should be done at least 4-5 months before the date of inoculation. This 
practice has resulted in 400% increase in inoculation capacity and 40-60% 
increase in yield in ber and fig hosts. 

METHOD OF INOCULATION 
Out of various methods of inoculation brood lac stick method is the 

quickest, efficacious and economical. From the healthy branches of the trees 
brood sticks measuring 22.5 to 30.0 cm in length are cut and tied with the 
underside of the fresh branches to be inoculated. If the branches are parallel 
the brood sticks are tied across these branches. When the larvae swarm out 
they crawl to the underside of the branches and continue up to 24 hours and 
then find suitable place for feeding. They thrust their needle like mouthparts, 
begin to suck the sap and settle there. The first fortnight of July and the 
second fortnight of October have been found to be the best inoculation 
seasons in Punjab. 

N 
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HARVESTING OR CROPPING 
The rabi crop is harvested in the month of August whereas the 

harvesting of kharif crop is done during the months of November-February. 
Harvesting is done when the swarming is completed. The infested branches 
are cut and the lac is scraped off. The lac is dried in the shade and it is stored 
after thorough drying. Raw lac should not be stored more than six months to 
avoid deterioration of its quality. 

LAC PRODUCTS AND THEIR PROCESSING 
(i) Stick Lac: The quality of stick lac has been found to depend on the 

type of lac hosts, time of removal and scrapping instruments used. Stick lac 
obtained from her is the best and that obtained from dhak and fig comes next 
and that from kikar and siris is inferior in quality. The fig lac is easier to wash 
as compared to the kikar lac. After scraping it is crushed and washed to 
separate the iml)urities. 

(ii) Seed Lac: It is the purest form of lac obtained by washing the stick 
lac. Crushing the stick lac into grains of about 0.5 cm diameter makes the 
product easier to wash into seed lac. Four washings with tap water have been 
found enough to remove the dye. Sprinkling boiled solution of a mixture of 
washing soda and alum in equal parts over the freshly recovered lac has been 
found to improve the lustre of the product. Average recovery of seed lac 
from stick lac is 50%. It is soluble in alcohol which confirms the purity of 
seed lac. 

(iii) Shallac: This is the pure form of lac but it is often found highly 
adulterated with rosin in the market. Its adulteration with up to 10% rosin 
has been found to be tolerable. 

ECONOMICS OF LAC CULTIVATION 
It is very profitable and recommended as cottage industry. One ber 

tree yields 4.5 kg of stick lac. The price of stick lac is Rs. 15 per kg. 
Therefore, the average income from a tree will be Rs. 68.00. The yield of 
seed lac from 4.5 kg, of stick lac is about 2.5-3.0 kg and price of seed lac is 
Rs. 30.00 per kg. In Rawalpindi areas only kharif crop is recommended and 
thus during winter the leaves can be fed to the cattle as there is shortage of 
fodder in that season. In winter during hibernation the lac insect does not 
suck the plants sap tip to 15th March and by this time the ber fruits become 
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matured which can also be used for human consumption. 

FACTORS [)ETRI MENTAL TO LAC PRODUCTION 
(i) Temperature: The range of favourable temperature is 4.4oC to 

43.30C. The temperature LIP to 46.6"C (116(,F) is not favourable for the 

development of lac insect. In summer season 80% mortality of lac insect is 
due to high temperature on ber plant only. The low temperature below 4.40C 
(4(F) is also harmful during winter season. The ber trees are shady but fig 
and dhak have no leaves which are, therefore, better hosts in winter season. 

(ii) Predators: Euhilemna anaaili.s Moore, 1lolcocera puh'erea Myrs. 

larvae of ('h',sopta sp. are commonly found as lac insect predators. The 
removal of biood lac sticks just after swarming has proved very effective as a 
remedial measu re against them. 

(iii) Pests of lac hosts trees: The following insect and mite pests have 
been found ittackiiig the lac host trees. 

(a) Fig borer 	 BatocerarufonlaculataDeGeer 
(b) ]er chaler beetle Adoretus pallens Blanch. 

(c) Mealy hug 	 Drosicha sp. 
(d) Hairy caterpillar Euproctis sp. 
(e) Fig mites (i) Btyobia praetiosaKoch 

(ii) Agistemus mirahilisChaudhry 
(iii) Eutetranychus orientalis (McGregor) 
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FOREWORD
 

One of the most difficult thing in the world is transforming ideas andscribbles into an organized format. The present book is a testimony to thefact that Pakistani scientists have the capability and capacity to do so. 
our own 
 brand of ideas, beliefs, social values and 
With 

a tendency to doubt theveracity of obvious, the present effort is a courageous and laudable steptowards se If-reliance in text books. It will help standardise and improvequality of education in plant protection and lessen dependency on foreignbO)ks. Alth)Ugh an onerous task, the book is based on tile principle ofinclusion of diverse experience and intellect in toorder elicit a sense ofnational cohesion and identity-awaited for since tile creation of Pakistan.
II is universally acknowledged that one of the factors that lead to theinittation and sustenance of the ptiocess of development is a sound footed

educatioIm which is not possible witflout indigenous books.
'li e material presented is not a narration of the facts but a happeningin which the real life situation about pest insects hitherto unrecognized hasbeen subtly yet scholarly unfolded. There is a touch of futurism and a pinchof surrealism. The true aim is to achieve greater naturalism by exact analysisof diverse insect-plant interactions and available techniques to weaken this 

symbiosis. 
After the publication of "Pests and Pesticides in Pakistan", this threevolume book ol Insect Pest Management is a breath taking sojourn into arealm of devotion and untiring stamina of Dr. Hashmi. The ook symbolizeshis perseverance, tenacity and insight about resolution of national issues.It is a matter of great satisfaction to note that the book covers sufficientmaterial to meet all the immediate and diverse demands of students,teachers, researchers, extension workers and above all progressive as well assmall farmers and thus fulfills PARC mandate of dissemination of 
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knowledge. It is expected to bring a change in the style of thinking and acting 

to tacilitate wider practical application of the availableof researchers and 
serve as a stimulus to furtherknowledge to realities of life. This book will 

and methods of integrated plant protection,improvement of the principles 

and will further enhance the development of the new technologies for each 

and every crop and its zones of cultivation. 

(Dtaafar Altaf)
 
Chairman
 

Pakistan Agricultural Research Council,
April, 1994 
Islamabad 
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PREFACE
 

Global experience shows that even in the best managed agroecosystems where optimunl levels of agro-chemicals and energy inputs aremaintained the anuallltI losses due to insects are as high as 20-30% of the totalyie!d. 'I hese can be even higher for same crops in years of epidemic 
Outbreaks.
 

Consequently 
one cannot seriously think of increasing the effectivenessand stability of agricultural production, unless the losses are reduced to rn in ini. Innt nierable studies and practical experience has shown thatadaptatf of inudividuaI measures are insufficient to ensure long-term
suppression of a number of harmful organisms. The great diversity of insectpests, the dynamics of their development and a whole ra.lge of susceptible

conimioditi e/crops, 
 all make different demands on plant protection
technologies. 

During the last two decades three new concepts have entered the
scenario (1 agricultural 
 research in Pakistan. These are: Integrated PestManagement (IPM), Farming System Research (FSR) and National
Coordinated Progi :ninies (NCP) on various commodities. 

There is also a group of researchers who have acquired specializedknowledge about different groups of organisms. Their knowledge andexperience is equally useful for workers in IPM, FSR and NCP and it alsosets astage for inroads in research in the years to come. 
All of these three thenes require accurate, detailed and in-sequenceinformation. For instance, for decision making in IPM, one needs properdiagnostics of all life stages of an insect, its life and seasonal history, hostplants and various ,options of control methods to subdue its population. Forfarming system research, the economic aspect of pre- & post-harvest pestcontrol technology becomes a demanding element. And how the crops, and, 
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Lip for economicallyanimal husbandry technology should be meshed 
endeavours? Theprofitable, environmentally sound and socially acceptable 

commodity programmes for their successful optimization of yield aspect need 

a detailed information about the total insect pest complex of the crop and 
the phenology of

how the occurrence of various pest species is linked with 

each crop. Is there any carry over of the pests on a commodity from one 

What will be possible insect pest scenario under 
season to the other? 
intensive agriculture? 

inentomology is
In the educational institutions most of the teaching 

as
carried along the taxononic lines or individual pests are discussed 

unit. Thus, there tire different groups of clients
information communication1 
with different demands for infornation. 

to meet the needs ofIn this hook, therefore, an effort has been 	made 
pests attacking agriculturalall groups by apportioning the book into insect 

special groups of insects and mites on 
crops, forest,, stored grains, some 

sone material
which u,.eful work at national level has been done. To these 

e.g. apiculture,has also been added on the entolnological industries 

sericulture and lac culture. 
notThe hook tends to provide mostly the basic information and does 

review of each and every insect. Part of this is that most 
cover an extensive 
research papers dealt with dose estimations of ,different insecticides, some of 

d, iain. Thus, large number of
which never got into the recommendation 

utilized. The Fundamentals of
research papers of this kind could not be 

a separate book
General and Applied Entomology have been discussed in 

and it is expected that both books will be utilized simultaneously to reinforce 

the materials' utility. 

All Asghar Hashmi
March, 1994 
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Chapter 17
 

GRASSHtOPPERS AND LOCUSTS 

Muhammad Shafi* 

The grass hoppers and locusts belong to order Orthoptera of Class In
secta. The distinctive features of Orthopteran insects are: mandibulate 
mouth parts; usually enlarged hind leg modified for jumping, large prothorax; 
usually two pairs of wings, fore-wings generally long narrow and somewhat 
thickened, usually well developed ovipositor in female. Metamorphosis is in
complete. The pupal stage is usually absent and the immature (nymphs) 
stages resemble the adults. 

GRASSHOPPERS 
The grass hoppers are of two types. In Long Horned Grasshoppers, an

tennae are longer than their bodies whereas in Short Horned Grasshoppers 
they are shorter than body. 

Short lorned Grasshoppers are the members of Super-family 
Acridoidea which is characterised by presence of 3 segmented tarsi, short 
ovipositor with 2 pairs of valves. They are placed under Acrididae which is 
the largest Orthopteran family. There are about 9000 species of the family 
which inhabit different countries. Acrididae is further classified into various 
sub-families on the basis of morphological characters. In Pakistan five sub
families of Acrididae have been recorded. The Acridinae are represented by 
23 species, Catantopinae by 31 species, Oediopo-dinae being the dominant 
sub-farnily with 46 species, while Pyrogomorphinae and Pamphaginae include 
11 and 5 species, respectively. Some distinctive features of these sub-families 
are: 

(i) Acridinae; Antennae are sword, club or leaf shaped; frons often 

(ii) 
(iii) 

strongly sloping. 
Catantopinac; Regular feather shaped area on hind femora. 
Pyrogomorphinae: Head somewhat conical. 

t1)trector PlantProtection and ,idv'sorto Govetnmnent of Pakatan, Departent of Plant Protection, Mahr falt, Karacu 
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(iv) 	 Pamphaginae: Head with widely rounded angles, body usually 

without wings. 
(v) 	 Oediopodinae: Antennae thread like often brightly coloured with 

blue yellow or red, hind wings crossed by black fascia. 

LOCUSTS 
The term 'Locust' is generally applied to some members of family Acri

didae. They differ from other members of grasshoppers family, mainly due to 

their gregarious habit of forming bands in the immature stages and migrating 

swarms when adult, under certain conditions. According to Uvarov (1921, 

1966) each species of locust can exist in two main forms i.e. phases which dif

fer structurally and biologically. Thus a locust has both solitary and gregari

ous phase. These two forms are so distinct that they were regarded as sepa

rate species by earlier taxonomists. As a result of harmonal changes solitary 

locust can transform into gregarious ones. The solitary nymplhs are variable 

in colours: green, grey or similar to the colour of their environment. In soli

tary adult, prolotuim is longer, crested and hind femur is relatively longer 

than fore wing. In gregarious nymphs, colouration pattern is mainly of black 

and yellow or orange. In adults, pronotum is saddle shaped and hind femur is 

relatively short. Swarming adults of locusts are tremendously destructive to 

crops. The most important species of locust is: 

Schistocerca gregaria (Forsk) (Acrididae: Orthoptera) 
(Desert locust) 

This species has a wide range of invasion areas. It invades about sixty 

including Pakistan. There are two main breeding seaAfro-Asian countries 
sons of desert locust in Pakistan i.e. winter/ spring (March-June) and sum

mer (August-September). The total breeding area of Pakistan is approxi

mately 400,000 square kilometer. The swarms produced in the winter/spring 

breeding areas (Balochistan and some parts of NWFP) generally migrate 

eastwards into Sindh, Punjab and the bordering areas of India during May-

July. 	From September onward, many additional swarms fly westward into 

Balochistan, Iran, Eastern Arabia, etc., Karachi (Sindh) and Lasbela 
win(Balochistan) thus it falls into the cross path of the summer and 

ter/spring breeding areas. 
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ECONOMIC IMPORTANCE 
The desert locust is our ancient and deadliest enemy which can undo 

our labour in no time. Catastrophic invasions by locust resulting in famines 
and misery to millions of people can be traced in Holy Quran, Bible and 
other Sacred books. About the tenacity and remarkable adaptability and sur
vival of locusts may be quoted a saying of prophet Muhammad (May Peace 
Be upon Him) as quoted by Hazrat Umer-Bin Khattab "God has created 
thousands of living being, of these sixty percent live in water and 40 percent 
on land and out of these extinction of locust will be first sign of the end of the 
world and when the locust is killed, the death of all other things will follow 
just as the breaking of ore link of a chain means end of the whole 
organization". 

LIFE HISTORY 
The life history of dcsert locust (Schistocerca gregaria Forsk) which 

means the story from birth to death. The desert locust is one of about a 
dozen species of short horned grass hoppers that can form dense, mobile 
swarms (of adults) or HOPPER BANDS (of nymphs). The desert locust is 
one of the most important locust species because of its: 

(i) Great mobility upto 1,000 km 
(ii) Vast invasion area 

(iii) Ability to build up to prodigious numbers 
(iv) Ability to eat its own weight of fresh food daily. 
(v) Sudden and severe damage to a wide variety of crops. 

The life cycle of all species of locusLs and grass hoppers comprises three 
stages: 

(i) Egg (ii) Hopper (iii) Adult 

Egg stage 
It is the period between the depositing of the eggs by females in clusters 

(pods) into the soil and their hatching. This is commonly known as incuba
tion period. 

Hopper stage 
This stage is also known as nymphal or larval stage. This is the stage in 

the life of the locust between emergence of hoppers and their fledging into 
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adults. These wingless nymphs or larvae have 6 stages separated by moults 
after each instar. 

Adult stage 
Sex difJerences (erternal): The males are smaller than the females. 
Twenty four hours after fledging, the average weight of a male is about 
1.5 gm and of a female about 1.8 gin. A fortnight later it is about 2.2 gm 
and 3.2 gin., respectively. At the end of the abdomen of the female 
there are two pairs of curved hooks with black strips. These are known 
as ovipositor valves and are used for digging holes in the soil for egg
laying. The abdomen of the male terminates in a conical genital plate. 

Colourchangcs: Immature locust,, are pink in colour, lighter or darker 
according to the high or low temperature in which they have lived. 
After some time, depending on the condition of tem[)erature, humidity 
and natuie of food, they become grey or brownish and finally turn yel
low. The males are generally more bright yellow than the females. 
Yellow first appears on t:e dorsal surface of posterior abdominal seg
ments and at the base, of the front edge of the wings. Disappearance of 

pink colour fom the Iird tibia of females coincides with tle beginning 
of yolk for riution in the eggs. Wten eggs develop, the abdomen of the 
female becomes distended. (In the case of adults developing from hop
pers bred singly, there is no developncnt of pink or yellow pigment ex
cept that the hind wings becoming yellow gradually). 
Copulation: On attaining sexual maturity, pairing and copulation be

gins. The male crawls up to the female and by a single jump rides on its 
back. Often when the number of females is less than the males, the 

males fight to take hold of the females. While copulating, the front of 

the male is just above the occiput of the female and his front legs clasp 
her pronotum, the claws interlacing at the lower margin. The miadle 

legs grasp, with their claws, the mesothorax of the female, while the 

hind legs remain raised up and make jerky movements from time to 

time. The male lowers and twists his abdomen sideways and the penis 

feels its way between the lower valves of the female ovipositor and en
ters the opening of the receptaculum semin-. Copulation may last up 

to fourteen hours. During the act of copulation male sex cells 

(spermatophores) are transferred to the female where they are stored 

and can fertilize more than one set of eggs. Polyandry and polygamy are 
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quite common, i.e. males and females mate with the opposite sex sev
eral times. Copulating pairs are very sluggish. Wind, rain and sound 
have very little effect in interrupting copulation. 

The interval between fledging and the first copulation is known as 
the pre-copulation period. The minimum period has been recorded as 
10 days but it is about three weeks at temperatures ranging between 28 
and 36°C. 
Egg laying: After copulation, the female crawls about restlessly. She se
lects a laying site, generally open ground with very little vegetation. 
Having found a suitable place, she raises herself on legs and curves the 
abdomen over until the tip rests on the soil. The ovipositing hooks are 
then pressed in and a. hole 8 to 16 cm (generally about 10 cm ) deep is 
dug in moist soil. Thereafter, she deposits generally 60-80 eggs 
(minimum 17 and maximum 157) at the bottom of the hole. Eggs are 
rice-shaped, 7-8 mm in length and 1-1.3 mm in diameter. The remain
ing upper part of the hole is filled with frothy secretion which hardens 
into a waterproof plug. After depositing the froth, the female withdraws 
her abdomen. During the process of egg laying the abdomen may be ex
tended to as much as thrice its normal length. Egg laying takes about 
one to two hours, of which about one hour is spent in digging the hole 
and twenty minutes in the actual deposition of eggs. Sometimes an indi
cation that a locust has laid eggs may be obtained by examining its 
ovaries. If rows of orange-red spots are found, it has probably already 
laid some eggs. These spots ate known as corpus lutea. In the case of a 
swarm, these spots are in large numbers. Sometimes, however, such 
spots are formed due to absorption of yolk and are known as resorption 
bodies. These are found in overwintered females. 

Sometimes females make what are known as trial bores but do 
not lay eggs. When the soil is dry or very hard they drop eggs on the soil 
surface or on vegetation because fully mature eggs can be retained by 
them up to a maximum of three days and thereafter they have to be 
released even if a suitable site for egglaying has not been found. Some
times eggs are laid parthenogenetically i.e. without copulation. Hatch
ings can occur from such eggs. 

The desert locust lays a number of egg-pods at intervals. On an 
average a female lays three egg-pods at intervals of one week 
(minimum three days and maximum about a fortnight). In India and 
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Pakistan a female is known to have laid as many as 11 egg clusters, the 

total number of eggs being 800. At the Anti Locust Research Centre, 
London, however, there is a record of a single female having laid 25 

clusters. The density of egg-pods can ic tip to 100 per Sqluare foot. 
Pre-ovipo.sitionperiod: The interval between fledging of a female and 

first egg laying is known as the pre-oviposition period. This period de

pends upon temperature, humidity, light, ty)e of food consumed and 

density of rearing. 
Temperatwre: The pre-oviposition period is inversely proportional to the 

air temperature. From Table-I it is obvious that it is 13 days at 40(C 

and 87 to 213 (lays (about 7 months) at 18-2 I"C. 

Table 1. Oviposition period in relation to temperature 

Temperature Pre-oviposition period (in days) 

(in 'C) Minimum Maximum Average 

17 1440 13 
23 1836 13 
28 2430 17 

18 to 21 87 213 133 
(about 7 months) 

Humidio,: Sexual maturation is inhibite d in dry weather but it is generally not 

affected if fresh and succulent food is consumed by the locusts. Optimum 

humidity is 50-70%. 

Light: The observations on photoperiodicity recorded at the Anti-Locust 

Research Centre, London, have shown that locusts fledging during April

53 days, whereas those fledging in October-September mature in about 

March do so in about 33 days only, although they are kept under the same 
moretemperature. This difference in the rate of maturity is due to length of 

daylight in the case of the former. Subjecting of adults emerging in winter 

(October-March) to an artificially extended photoperiod of 15 to 16 hours 

resulted in a high incidence of delayed maturation. Restriction of the photo

period to 7 or 8 hours reduced the incidence of delayed maturation in adults 
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emerging in the summer (April-September). Thus, longer exposure to light 
increases maturation period. It has also been shown that maturation may be 
affected by day length during hopper life. Adults developing from hoppers 
reared at photoperiods of 12 hours, mature much more rapidly than those 
reared at 13 hours photoperiod. 

Type offbod: Locusts eat their own weight of food daily. The type of food on 
which locusts feed has a marked effect on their maturation. For instance, 
adults fCd 011 '.aUlitlowCr leaves (Ba.sicu oleracca_, var. hottiytuA.) commenced 
copulating within 28 days and ovipositing after 28 days. On the other hand, 
those fed on hordi (Ziziphus nuzmularia), Khrjri (Prosopisspicigera), hooh 
(,Aerua pet-sica) and moist wheat bran survived for 14, 43, 93 and 67 days, 
respectively, without any sign of sexual maturation. Inanother case, adults 
fed on cauliflower laid eggs within 20 days, whereas those on Prosopis(lid not 
mature even for 5 months.Their ascorhic acid contents (per 100 gm weight) 
were: cauliflower - 66 mg, bordi - 28 mg, Khejri-14 mg, booh-38.8 mg and 
moist wheat bran-106 mg.Higher ascorbic acid contents of cauliflower may 
be one of the factors hastening sexual maturity. 

Den.it, of rearing: The rate of sexual maturation is roughly proportional to 
adult density: the higher the density the more rapidly the locust matures. The 
females of isolated pairs lay their first cgg-pods inan average of 38 days, 
whereas when 30 pairs are kept together, egg laying may start in3-4 weeks. 
From what has been described, itisobvious that there isno true dispause in 
the adult stage, though the pre-oviposition period gets prolonged as ,' result 
of unfavourable environment. The diapause which is the result of certain 
environmental factors is termed as 'facultative diapause' and can be broken 
by providing the requisite favourable conditions. 

Another locust found in India and Pakistan, viz; the Bombay Locust 
(Patangasucita) has a true diapause in the adult stage. This locust begins
 
acquiring wings in September and continues in the adult stage without
 
attaining sexual maturity for about 9 months. Copulation and egg laying
 
occur during June-July. Thus there is only one brood in a year. Attempts to
 
break this diapause, by providing suitable conditions in the laboratory, have
 
failed.
 
Longevity of adults: Generally, males live longer than females. A swarm may
 
be comprised only of mature males, the females having all died after
 
egglaying. Adult life at constant temperatures has been recorded.
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Table 2. Longevity of adults under constant temperature 

Temperature Adult life (in days) 
(in oC) Maxim um Average 

Male Female 

40 43 35 33 
36 87 40 36 
30 75 63 64 
27 85 85 

Incubation period: The incubation period varies according to tile ,oi 
temperature, as shovn inTable 3. 

Table 3. Incubation period 

Temperature Incubation period 
(in oC) (in days) 

Below 18 No hatching 
18.5 85 

20-21 32-33 
22 28-29 
27 20 

32-37 12-13 
40 11 
43 2 

46* No hatching 
*Eggskept at this temperaturefor 8 hours were killed 

These value, indicate that there is no development of eggs below 18'C 
(developmental zero or threshold of development). The eggs, however, 
remain viab!e and their development begins when the temperature rises 
above 180C. For instance, eggs exposed to 130() for 34 days hatched in 12 
days (normal incubation period) when subsequently exposed to 35°C. 
Similarly, eggs kept at 10-15'C at night time and above 20')C during day time 
hatched successfully. On the other hand, eggs exposed to temperatures above 
45'C are killed. It may be said that, within limits, the incubation period is 
ipversely proportional to temperature - 9 days at 4Y3C and 85 days at 190C. 

,Q
 
I ,. 
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Under natural conditions the temperature Lt egg-pod level would vary 
from season to season. The incubation period will vary in relation to season, 
latitude and altitude. 

Soil moisture: Water is necessary for the development of the embryo. The 
recqui~ite amount of water is absorbed from the soil. If the water content of 
the soil is high, eggs are attacked by mould apd if it is too low the eggs dry 
up. The freshly laid eggs are least resistant to water loss. T'lic egg 
development may be inhibited if soil moisture is deficient but development 
recolmences, when soil moisture is made available. 

It will he ,Cell tlt thele is n10 true e mbrvoanic diatj)luse. The delay in 
egg developiiient may be caused by low temperature or ab,,ence of soil 
moisture )ut the development recommences when favourable conditions are 
)ro\'ided In the case of the Moroccan locust (Docio.staurus Inaroccallus) 
thiCle is t true emryonic di apaiSe vhich cannot be broken even when 
suitable co nditions are provided. Normally the eggs laid in May hatch durinL 
March of the next year. 

latching: At the end of the incubation period each egg hatches and a 
creature known as "vermiform larva' comes out. The eggs in the top portion 
of the egg-pod hatch first. The vermiform larvae wriggle their way out, 
througth the froth column, to the soil surface. Soon after reaching the surface 
they shed the white skins in which they are enveloped. These skins are known 
as internediate moults and are of the size of poppy seeds. Time taken in 
slhedd:ng the intermediate moult ranges from about 10 seconcs to 5 minutes, 
the average being about 1 minute (air temperature 28-32()C' and relative 
humidity 57-81%). The surface of the area where hatching has occurred is 
studied with these white skins. Sometimes, when the vermiform larvae come 
across cvity under the ground, the intermediate moult; are shed before they 
emerge to the soil surface. In such cases the resultant hoppers may or may 
not be able to find their way to the soil sLrface. In the latter case they die 
under the soil. 

Hopper stage
 
After the intermediate moult, we have the first instar hoppers, which 

are I)mle in colour but within 1 to 2 hours turn black. They form dense groups 
and ich about in bands, feeding on vegetation. After a few days they stop 
fec and move up on grass stems and bushes and hang down by their legs. 
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A slit appears in the cuticle (skin covering the body) on the back behind the 
head and a new hopper (second stage or instar) emerges. This casting of the 
skin is known as moulting and the skins so shed are known as moults. The old 
cast-off skins which are left behind on vegetation look exactly like the 
hoppers which had emerged there from. This process of moulting takes place 
five times during life of a hopper and as such there are live larval instars. ' lhe 
5th moult leads to the emergence of adults with "illy-developed wings. These 
adults, are known as fledglings. After a day or so they begin undertaking 
short low flights, while the exoskelton hardens. After a week or so their 
cuticle fully hardens and sustained migratory flights can occur. They fly 
together in the form of a swarm and evacuate the breeding areas to repeat 
the life cycle again. 

Duration of larval stages 
Temperature: The duration of the larval period is dependent only on the 

temperature at which the hoppers are bred, as will appear from Table 4. 

Table 4. Duration of larval stages in relation to temperature 

Temperature Duration of each instar (in days) Total larval 
(in 'C) I II IlI IV V period 

(in days) 

20 & below No development. Freshly hatched hoppers lived for 31 
days at 20'C and died without moulting. 

21 13-16 13-16 All died 
24 8-9 7-9 10-11 13 21-23 62-64 
27 6 6-7 7 8-9 18-19 46-47 
30 4-5 4-5 4-5 5-6 11 31 
33 4 4-5 4 5 9 26-27 
36 3-4 3-4 4 4 7 22 
40 3 3 4 4 7 21 
44 - - - - - 27 

These observations indicate that 201C is the lowest and 44 0C the 
highest limit at which hopper development can occur. 

If during the larval stage, winter sets in, the larval period may get 
prolonged, depending on the duration for which the larvae remained at 
temperatures below 20'C. In one case when the mean minimum temperature 

C, 
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ranged between 4.9 and 14.6°C and mean maximum between 22.8 and
 
32.7"C, the total larval period was 161 days (1-12, 11-13, 111-40, IV-72 and V
24 from 12th Oct. to 22nd March). In this case the hoppers had remained at a
 
suitable temperature during the warmer part of the day only whereas
 
throughout the night and the greater portion of the day, temperature had
 
remained below the developmental zero, particularly during III and IV stage.
 

Under natural conditions the duration of the larval period will vary 
according to season, latitude and altitude; for instance in Indo-Pakistan 
region it is 21-28 days during monsoon and 28.42 days in spring. In the 
northern spring breeding belt (North Africa, Iran, etc.) the duration is 29.52 
days. 

tumidity: The influence of low atmospheric humidity on hopper develop
ment is insignificant, provided fresh food is available. A completely saturated 
atmosphere is, however, detrimental - it slackens larval development and in
creases mortality. 

QualiY offood and durationof lamalperiod 
The type of food affects larval period, as seen from Table 5. 

Distinguishing features of various stages 

1st instar hoppers: At first pale, turn black after one or two hours. 
Median line on head which is continuous along the pronotum and abdomen. 
Length 7-12 am, anilennal joints 13. 

2nd in.star hoppers. Black and white colour pattern. There is very slight 
growth, laterally on thorax, of two wing pads (wings or well defined wing) 
rudiments) on each side but these are very small and may tie seen only under 
a magnifying lens. Length 13-18 nm, antennal joints 19. 

3r4 instar hoppers: Abdomen pale yellow (sometimes pinkish) with 
black pattern. Wing pads still lateral but bigger and can be seen with the 
naked eye. Length 19.25 mm, antennal joints 21. 

4th instar hoppers: General ground colour yellow with well-developed 
black pattern. The wing pads become bigger and turn dorsally. These are still 

'. 
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shorter than length of the pronotum at the median line. The hind pair of 
wing pads cover the front wing pads. Length 26.35 mm, antennal joints 23. 

5th instar hoppers: General colouration yellow or orange yellow with 

black pattern. The wing pads are longer than pronotum, the second pair still 

covering the first. Length 36.45 mm, antennal joints 26. 

The black pattern among hoppers varies according to temperature. It is 

more extensive at lower temperatures and less so at higher ones. Those 

reared at 28('C and below are almost entirely black, at 40(C at night time and 

at 34'C during day time, the yellow and black colour is approximately equal. 

(In solitary hoppers, the ground colour is that of the vegetation on which they 

live and there is practically no development of black pigment. The larval 

instars are 5 or 6). 

Table 5. Duration of larval period in relation to quality of food 

Hoppers fed on 	 Larval period (in days) 

Lucern 37 days 

Cotton or sorghum 28-30 

Cotton Those fed on cotton flagged in 25-29 days by that 

Maize time, those fed on maize had completed only the 
first three larval stages. 

Cauliflower 	 Those fed on cauliflower commenced entering 

5th instar in 31 days and those on spinach in 39 

days. 

Cabbage 	 31
 

Sorghum 35.9 
Indigofera cordifolia 36 

Tribulus terrestris 37 
Convolv-"lus pluricaulis 	 38.7 
Heliot,opium undulatuin 40 
Maize seedling 44 
Crotalariaburhia 44.5 
Aeruapersica 45.6 
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Adults 
They have fully developed wings. At first they look like crumpled cloth 

but soon become fully extended and folded with fore wings or elytra covering 
the hind wings. Body pink when immature, and yellow when mature, length 
46-60 mm, antennal joints 26. 

Number of Broods in a Year 
In India and Plakistan during summer, under natural conditions, there 

are one or two broods depending on the duration of the rainfall period. 
When the locusts overwinter in the country (as occurred during 1941, 1945, 
195 1and 1955) a third brood may also develop in spring, egg laying occurring 
generally in February-March. 

Phase Transformation causes and course of Plague
 
It is an established fact that 
 swarm of desert locust is present

somewhere in vast breeding areas of the world. Extensive control measures 
and unfavourable climatic conditions and natural enemies may for some 
years check the rapid multip;ication and in such conditions the locust passes 
solitary and isolated life. "'hle phase transformation of the solitary loc!ist into 
gregarious form is stil! not fully understood, any how this may be safely 
presumed that favourable climatic conditions are helpful in the process of 
tranfoinmation, when the inactive solitary locust becomes active, the grass
hoppers change their phase, feed voraciously and breed frequently. The 
accumulation and association of the locust results in the form of swarms. This 
is termed Phase Transformation. 

During the last one hundred years out-break records of locust swarms 
show that the occurrence of swarms is of a periodical nature. They appear 
suddenly and remain active for four to five years and disappear for four to 
five years. In the past 177 years record of Indo-Pakistan subcontiiont shows 
24 outbreaks i.e. from 1810 to 1813. 1821, 1833 to 1834, 1843 to 1845, 1860 to 
1866, 1869 to 73, 1876 to 80, 1889 to 94, 1960 to 64, 1972, 1978 and 192 to 
83. The vicious cycle once started may continue for 3 to 8 years until 
.1ni'voLirab !--climatic or anti locust campaign may reduce iis population to 
such ar, extent that they disperse and adopt solitaiy life. 

Power of Flight 
Desert locust is one of the most powerful fliers among the insects of the 

worid. Its swarms are capable of flying about 100 miles a day which may even 
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increase if the wind velocity and direction is favourable. Unlike most other, 
insects it is capable of flying during night and flying for a week or so without 
teeding. 

Food Preferences in Desert Locust 
The desert locust feeds on a wide variety of plants and vegetation and 

different opinions have been attributed in this connection. From this it 
becomes difficult to state as to whether it has distinct taste or preference to a 
particular plant. Perhaps food eaten or rejected depends on the state of 
hunger, depending on the particular stage and physiology of the insect at the 
time and space. Uvarov cited it as an extreme example of polyphagy. 
Mehrotra (1980) suggests that over clouding, changing seasons and poor food 
may affect the adoptive, dispersal and migration of insects. 

Food Plants of Solitaries 
The desert vegetation is usually composed of perennial plants, which 

drive their water supply from the deeper layer of soil and annuals which 
thrive only during rainy season and wither off when the rains are over. It is, 
therefore, of prime importance to know as to under what vegetational 
umbrella solitary adults and hoppers survive in nature under desert 
conditions. 

Rao (1960) has listed the following plants (wild as well as cultivated) 
in this connection. Local common names are given as un-ler: 

S.No. Scintific Name Local Name 
1. Heliotropium undulatuin Marrand 
2. H. eichwaldi Popat 
3. Aerua tomentosa Booh 
4. Chrozaphoraverbascifolia Kapoocham 
5. Sericostomapauciflorum Kharzan 
6. Tribulus terristris Sareng 
7. Indigoferacordifolia Bekkar 
8. Cenchrusbiflorus Bharut 
9. ZLyphus nummularia Bordi 

10. Dactylocteniumscindicum Gandhi 
11. Pennisetum typhoideum Bajri 
12. Cyamopsispsoraliodes Guar 
13. Phaseolusaconitifolius Mooth 

'5 
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14. Sesainuminhlicum Til 
15. Citrullusvulgaris Watermelon, matira 

Bhanotar et aL (1973) have also listed the following wild plants where 
solitaria breeding occurred during 1972 in Rajistan state. Adults and hoppers 
were mostly seen in bhakra bushes. Hlowever, individuals alongwith their 
excreta were seen under many bushes given below. Local common names are 
mentioned against each scientific name: 

S.No, Scientific Name Local Name 
1. Tribhlusalatus Bhakra 
2. lndigbfer-a cordifolia Bekkar 
3. Indigofera sp. (Bekkar dhanwanti) 
4. Jnlgofera linifolia Gulia Bekkar 
5. Indigofera sop. Siyan 
6. Aemajavanica Booi 
7. Cenchrusbarbatus Bhurat 
8. Crotolariaburhia Chog 
9. Barleriasp. Chapri 

10. Gesekia communis Chapri sarli 
11. Euphorbiagrannulate Dudeli 
12. Boerhavia legans Hirla 
13. Capparisaphylla Ker 
14. Corhonis tidens Kataro 
15. Barleriasp. Chapri Kantewalli 
16. Arzstida adscensionis Lamph 
17. Haloxylon solicomium Lana 
18. Eragrostisciliaris Lathia 
19. Panicainturgidunt Murth 
20. Caligonumpolygonoids Phog 
21. Launeachondrilloides Phade 
22. Elionzurous hirsutus Sewan 
23. Boerhavia diffusa Sinawari 
24. Capparissp. Ker moonia 
25. Citrullscolacynthis Tombe ki bel 

CONTROL MEASURES 
The aim of modern locust control is plague prevention. The control 

work begins right from breeding places of locust and an all out effort should 
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be made to suppress the hoppers at the place of their emergence. If the 
operation has been carried out in an extensive area, there is very little 
possibility of swarm formation. Locusts can be controlled in all their stages 
i.e. egg, hopper and adult, but the effective and economical control is 
achieved on hopper stages. 

Egg Stage Control 
Mechanical: Collection and control of eggs by old methods is now discarded 
as it has been found uneconomical. The practice adopted previously was 
ploughing, irrigating and digging of the area where eggs have been laid. The 
other difficulty in adopting this practce is that large area cannot be ploughed 
or irrigated. 

Chemical: Spraying and dusting before egg hatching with Aldrin or Dieldrin 
@ 1.80 03/acre is effective in killing fresh hatched hoppers. 

Hopper control: Most vulnerable ,ages from control point of view are I, II 
and III stages and if they cross this stage the affected area increases and 
control work and expenditure also increase proportionately. Spraying, 
dusting and baiting has been successful. For dusting against I, II, and III 
stages of hoppers, 0.3% BHC dust is effective. For control of IV and Vth 
stages the formulation should be 1%. It should be spread by hand or power 
dusters in the morning when hoppers are sitting on the bushes. 

Poison baiting: Poison baiting has also been considered successful and 
economical. Usually rice husk is taken as bait. BHC 2.6% is used @ 21 lbs 
per 100 lbs of rice husk or Aldrin 40% @2 oz/100 lbs of husk. The husk and 
the poison should oe wetted, mixed with little water so that it should not be 
too wet to make it lumpy. This should be spread around the bushes where 
hoppers have roosted for the night. The best time for spreading is in the early 
morning hours, but it may be spread on the route of the marching bands 
during time of the day. 

Spraying: The most economical and effective insecticides for spraying 
purpose among chlorinated hydrocarbons are Aldrin and Deildrin. These 
serve dual purpose, i.e. making the surrounding vegetation poisonous which 
can act as a bait. Aidrin 40% EC or W.P. @8 oz/100 gls of water or Dieldrin 
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20% EC or W.P. @ 1 lb in 100 gls of water is spread in the field. In first stage 
hoppers the effect is observed just after spraying, while in advanced stage 
hoppers it takes time. There are two techniques of spraying i.e. direct and 
barrier. In direct spraying the spray formula is to spray directly over each 
hopper band and lay 2 to 3 spray in front of the marching band at 200 yards 
distance, As far as the barrier spraying is concerned, lines of spray are laid 
after every 2 furlongs. Only a gallon of water or oil will suffice to spray an 
acre with Aldrin 40% EC or W.P. (@O 8 oz. Insecticides of phosphorous group 
are uneconomical and hazardous for workers and grazing animals. 

Spraying by Exhaust Spray 
It is a new and latest device in controlling locust and its hoppers. This is 

simple technique of using exhaust. It has a tank of insecticide fitted in the 
body of land rover or jeep in which pressure is created by diverting exhaust 
gases of engine which forces liquid insecticide to pass through restricted 
orifice of exhaust nozzle. If used in right mmlnner drift spraying vehicle speed 
should be five miles per hour in 5-10 miles pet hour wind speed. It will 
consume 1/36 gls or 1/4 pint per acre for a swath of 120 yards. Involatile 
Dieldrin on Shell Dieldrin is especially made for this purpose. The vehicle 
should move across the wind. 

Spraying with Aircraft 
This is another mechanism fitted with micronair and boom-nozzle type 

of sprayer on to a spray aircraft, for breaking down the concentrated 
insecticide and dispersing in the air. The latter acts as a carrier and thus 
insecticide gets deposited on desert vegetation. Aircraft-spraying procedure 
against locusts can be classified into two broad divisions, but there is often 
some degree of overlap. 

1. Air-to-ground spraying when the locusts are settled on the 
ground such as settled swarm, hopper-band and group of egg 
fields. 

2. Air-to-air spraying when the locusts are flying. 
Unlike the exhaust nozzle technique, this can be applied irrespective of 

the topography of the area and other difficulties. The cost of operations has 
been further reduced and large infested areas can be covered in the shortest 
possible time. 

f\ 
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Adult 	Stage Control 
Control of adult flying swarm is most difficult and impracticable, but 

some of the following precautions will help reduce the damage to crops: 

1. 	 Swarms should not be allowed to settle in the fields by arranging 
parties of adults and school boys, waving cloth sheets, and flags 
to scarce them away. 

2. 	 Smoke should be produced at various places in the field. 
3. 	 Swarm in mating and egg laying stage can be dealt with by 

beating with brooms, collecting into bags or crushing them by 
means of suhaga and trampling by sheep, goat and herd of 
cattle, etc. • 

4. 	 Hand collection for food and manure purpose. 
5. 	 Dusting BIC 2.5% by machines. 
6. 	 Spreading poison bait (2 lbs of 2.6% BHC to 1 Md of rice husk 

@ 10 to 20 seers per acre). 
7. 	 Aerial spray can also be done by Aldrin @ 8 oz of 40% in one 

gallon of water or oil per acre. The optimum height for aerial 
spray is 10 feet above ground. 

8. 	 When swarm settles on high trees and bushes, it can be 
shakened down during night and crushed or burnt. 

9.. 	 If the insecticide is not available the settled swarm can be burnt 
by use of flame thrower or by use of mashals. But it should be 
first brought down when locust has settled on bushes and trees 
at night and the temperature is low.-

PROPOSED FUTURE WORK 
With all this knowledge we are still far from understanding the built up 

of real epidemiology of locust cycle. The precise factors which cause the 
sudden upserge of the locust population in a particular season or year 
initiating swarming cycle and vice versa has yet to be known. 
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Chapter 18 

TERMITES 

Muzaffer Ahmad* and Muhammad Saeed Akhtar* 

INTRODUCTION 
Termites, commonly called 'white ants', are a group of social insects 

belonging to the order Isoptera which includes nearly 2000 species. The 
name 'white ants' is, however, a misnomer because neither termites are all 
white nor are they ants. It is only in their social life that they have a similarity 
with ants and other social Hymenoptera. Phylogenetically, they are very 
remotely related to ants. Their closest relatives are the wood-eating 
cockroaches. It is now well established that termites and wood-eating 
cockroaches have had a common origin (Ahmad, 1950). Termites are most 
abundant in the tropical and sub-tropical regions of the world. A few species 
have extended their range into the temperate region alko. 

Besides being insects of considerable economic importance because of 
the damage they cause to agricultural crops, forest trees and woodwork in 
buildings, the termites are also of great biological significance. They provide 
an excellent material for study of some of the fundamental biological 
principles. Their highly organized social life, intricate nest-building 
behaviour and their association with bacteria, fungi, protozoa, and some 
insects have attracted the attention of a large number of biologists with 
varied interests (Ahmad, 1971). 

Termites live in highly organized societies with well-defined -castes 
comprising reproductives, soldiers and workers. The imagos have- two pairs of 
wings of more or less sim'ilar size, shape and venation. It is because of this 
characteristic of the wings that the order Isoptera got its name. After 
swarming, the wings are neatly shed along basal sutures (Figure 1.), leaving 
behind wing scales or wing stumps (Figure 1) which the adults retain 
throughout their life. The basal suture, also called humeral suture, is a line of 
weakness allowing quick detachment of the wing. No other insects possess 
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this structural device for shedding the wings. The soldiers and workers 
provide further characters for distinguishing termites from other insects. 
behind wing scales or wing stumps (Figure 1) which the adults retain 
throughout their life. The basal suture, also called humeral suture, is a line of 
weakness allowing quick detachment of the wing. No other insects possess 
this structural device for shedding the wings. The soldiers and workers 
provide further characters for distinguishing termites from other insects. 

BIOLOGY 

Social Organization 
All the termites, without any exception, have evolved a social mode of 

life with well-defined castes, each adapted to perform specific functions. All 
the members in a colony work harmoniously for the good )f the society. 

The size of the termite colony varies with the evolutionary status of the 
species. The lower wood-dwelling termites have small colonies comprising a 
few hundred to a few thousand individuals, while the higher termites build up 
very large populations. The carton nests of some nasute termites may contain 
nearly 2.0 million individuals (Holdaway et al., 1935). 

Termite Castes 
Reproductives 
Primary reproductives 

Winged adults which appez- in large numbers during the swarming 
season and which, after swarming, segregate into pairs and establish new 
colonies are known as primary reproductives. They have two pairs of wings, 
functional eyes and ocelli (Figure 1-A). Their mandibles are like those of the 
workers. 

The adult male and female which together establish a new colony later 
on come to be known as king and queen. When a sizeable number of workers 
and nymphs have been produced in the colony, the female as a result of 
constant supply of food by the workers, starts increasing in size due to 
increase in the size of the ovaries and deposition of fat. It is only the 
abdomen which increases in size. In wood-dwelling termites with small 
populations, the queen is also small, whereas, in higher termites the queen 
may attain a length of 10 cm or even more, some 3000 times the size of the 
workers (Figure 2-A). It is just an egg-laying machine, depositing several 
thousand eggs per day throughout her estimated life-time of 50 years 
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Figure 1.	Aficrocerotermies baluchistanics Ahmad; A. alate (basal 
suture of wing indicated by arrow); B, dealate; C, workers; 
1). soldier 



oss 

(Emerson, 1949). The king (Figure 2-B), in contrast to the queen, is much 
smaller. Sometimes nore than one queen may he present in a miou nd (Figure 
3). 

Rephicenient reproducties 
In the event of the death of the original roval pair ,)itheir beermin g 

sexually non-functional due to age when they are killed hy the \-orker,,, 
replacement (,,sb,,stitute reproductives are produced in the colony. 

The pr,)duct ion of replacement reprodur Ctiies may ln\ olx\e either tile 
winged adult', awai0 C\odu, frOmI the colony or nvnpli,,of difterent ate,,. 

In the firrst case, the wing, of the aduIts are broken ha)ha/irdlv (not along 
the basal suture's) and their repn)duCti,,e system start, tiideriIIng 

devChlpilielIt. These are ku)o1n as dultordsol Iirst-Iorni replacCnlent 
reproduc tive, The ftelni ale may:.%, attain a size C(mluriirable kith the original 
queen. The adult'id, are recognialhe hy the irregular. notched oLIter 
maro'ris ut the i, scales. Such adrult(ids arc of rare occurrence, having 
bcen rep()rtCd 11011n he c0l0mie som,e futlU,-Owing temlite, (1licken, 
1971). 

'The rinjlliphid or second-f(i replacemient retlrodunciives, which are 

more comm110ion thli the adulto ids, ale ')rodLIced out of the Older nymphs with 

wing-pads. They are recognized by the presence (ifwing-pad , ,And reduced 
eyes (Figure 2-(). Since these fenales are Imuch ,mnallcr than the primary 

queens aid have much lower egg-layirg capacity, scvcral Atich females may 

be present iii a colony to ruailtain the )opulhat n(Ilevel characteristic of the 

species. Polvy.aiIV is Cilrllllniln all()ilg these replacement reprodtctives. 

Rarely, the worker , nay also become reprodLuctivey functional to forrn 
ergatoid or thlrd-forn replaceient reproductives. 'hey have no wings and 
there are only traces Of eves (Figure 2-D). Like the llninphoid,, they are also 

polygamous. 

Workers 
The workers (Figule I-C) are the most numerous individuals in a 

termite colony. It is the workers which cause damage to htn-,il property. 
They are soft-bodied, nstly blind, wingless and eveni without wing-pads, but 
with well-devtbhped nimndibles for chiewiring tle W()Oid. It is because Of the 
soft-bodied workers tha terinites lead a c nceale I life, reaching the food 
source by covered runwa.ys. In some species, ho ever, the workers have more 
sclerotized body and come out of the nest for foraging in the open. They are 
sterile males and females. 

http:runwa.ys
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Figure 2. k, primali queen and B, primary king of Odontoterm(s 
t,,e~u C, or second for mn(R mbu),X 3.5; nym phoid 

relplacement queen of' Alitoceroterni'.s hahuhi.staticu.% 
Ahmad, XIO; 1), ergatoid or third-forin rephacement queen 
ofAmties ttiticu F-uller. (11) from Skaife, 1955). 
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Figure 3. Two queens and one king in the royal chamber of the 
mound of Odontotrmze's obesus (Rambur). King shown by 
arrow. (From Chaudhry, et al., 1972). 
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Not all the termites have workers. Termites belonging to the family
Kalotermitidae are devoid of true workers. Their functions are performed by
the nymphs. Bifiditermi.s heesoni (Gardner), Epicalotennes pakistanicus 
Akhtar, Postelectroternespishizenis (Ahmad), Po.stelectrotennes pa.sniensis 
Akhtar and Cijptotermu'A karuchiensis Akhtar are the workerless termites of 
Pakistan. 

In their structural plan the workers show much less diversity than the 
soldiers and imagos. They are, therefore, of limited value in the identification 
of termites at the species level. IHlowever, at the generic and higher levels the 
workers provide an excellent taxonomic characters in their mandibular 
patterns (Ahmad, 1950) as shown in Figure 4. 

The workers play the most important role in the economy of the 
tei mite society. All the duties, except reproduction and defence, devolve 
upon them. They collect the food, feed the other individuals of the colony
dependent on them for food, build and repair the nests, cultivate fungi,
attend to termitophiles and maintain sanitary condition in the colony. The 
large-sized workers may even take part in the defence of the colony. 

Soldiers 
Since the workers are blind and defenceless, the defence of the colony

against enemies, particularly the ants, has been made possible by the 
evolution of the soldier caste which is structurally well-adapted for defence. 
Except for a few genera (Sands, !972; Ahmad, 1976), the soldier caste is 
present in all other termites. 

Structurally, the soldiers are very different from the workers and 
reproductives (Figure l-D). It is the head capsule and the mandibles which 
have undergone modifications in relation to modes of defence. Like the 
workers, the soldiers are also blind (with a few exceptions), wingless, and 
reproductively non-functional (with a few exceptions). The soldiers exhibit a 
great diversity in their structural plan (Figure 5). Hence, they of greatare 
value in termite taxonomy. 

Majority of the termite soldiers are mandibulate, i.e., they possess well
developed mandibles which are used for biting the enemies but are otherwise 
useless foi chewing the food (Figure 5-A-1I). This is why the soldiers are fed 
by the workers on pre-digested food. 

Several termite genera have evolved long snapping type of mandibles 
(Figure 5-l-J). They are slightly to highly asymmetrical. In the highly
asymmetrical type, the right mandible is straight, blade-like, and the left 
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mandible is twisted like the horn of a goat. Together they function as a ptir 
of scissors, cutting the ant into two pieces. 

Same termites have their whole head capsule so modified that they use 
it for plugging the holes in the nest to prevent the entry of the enemy while 
the workers are busy repairing the holes. Crptoten'ne karachicmsi' has this 
type of phragmotic head (Figure 5-K). The mandibles in the termnites with 
phragmotic head are much reduced compared to their relatives which defend 
the colony by their mandibles. 

An entirely different defence mechanism using a sticky chemical has 
evolved in the termites commonly known as nasutes. In these soldiers (Figure 
5-L), the head looks like a round flask, with a long tubular neck, the nasus, at 
the tip of which is the opening of the frontal gland. The secretion from the 
frontal gland is ejected with force from the tip of the nasus. It is sticky and 
caustic in mture. When it is squirted at the ant, the latter is immediately put 
out of commission; its legs and antennae get glued ipand after sometime it 
dies. 

In some termites (Schedorhinotermes and Rhinotenne.i) the cLemical 
defence is of gaseous natilre. The fluid from the frontal gland on reaching the 
tip of the elongated tongue-like labrum (Figure 5-M) volatalizes. It acts like a 
tear gas. 

COLONY FOUNDATION 

Colony foundation by imagos 
New colonies are generally established by colonizing flights of termites, 

a common sight during the swarming season. At a certain time of the year, 
winged adults are produced in large numbers in the colony for swarming. 
With the suitable combination of temperature and humidity in the 
atmosphere which is obtainable in greater part of Pakistan with the onset of 
monsoons, the stage is set for the exodus of the winged termites. Holes are 
opened in the nest by the workers to allow their exit. While emergence is 
taking place, soldiers in most of the termites stand at guard around the 
emergence holes. 

Most of the swarming takes place during the night, a little before or 
after sunset on a rainy day. Swarming of termites has been observed during 
other timings also at Lahore, in the morning after sunrise (Eremnotermes sp.), 
late afternoon (Heterotermes indicola) and early hours of the morning, 4.00 
a.m., (Microtennes sp.). 



693
 

A 	 B C 

D E 	 F 

G 	 H 

J K 	 L 

Figure 4. 	 Worker mandibles; A, Cyptotermes; B, Archoternop.iis; C, 
,'lfl(1Itlot'rll'.; 1), Psaininot'rmes; E, Odontoters; F, 
SPlec t/tlIut'.s; G, Er'moterne.s; H. Triiu-r'itermcs; I, 
iu/) 'u(it.rinze.; AJ, .intjlitermcs;K, C"aI)riter,)e.s; I, 
Serr'rr'cs(From Ahmad, 1950). 
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Figure 5. 	Termite soldiers (heads); A-H, soldiers with biting type of 

mandibles; I, soldier with slightly asymmetrical snapping 
type of soldiers; ,J, soldier with highly asymmetrical type of 

snapping mandibles; K, soldier with phragmotic head; L, 

nasute soldier; NI, soldier with gaseous defence mechanism. 

(5A-F and H-I from Ahmad, 1955; G and J from Ahmad, 
1965; K-NI from Chaudhrv, et al., 1972). 



695
 

It has been observed that the termites do not swarm only on the rainy
day, but also keep on swarming for several days following the rains (Akhtar,
1978). When the humidity in the atmosphere decreases appreciably, the 
swarming stops tillthe next rains. 

l)etailed studies oin swarmiiig of [3li/diterme h s'onm have been made 
by the group working at the University of the Punjab, Lahorc (Ahmad et aL,
1979). In naturc, the swarming of this termite begins 1.5 hour after sunset. 
The emergence reaches peak bv about 9.() p.m. Usually, the swarming 
stops by 1).0() p.m., rarely it niav contin te up to mid-night. In the laboratory
colonies, tile timiings are dlightly different. The emergence bei-ins a little 
before or after sunset and most of the emergence is over by 11.00 p.m. On 
one occasion, a few inlag s continued to enlerge till 4.00 a.n' 

The duiation of swarming ,,aries with the ,pccies, e g., Coptotrle.s
heumi, inne-Septcnber (Ahnad, 1955; Akhtar, 1N72, 1978), tleteroteries 
iul(ola, At!gut',-ScptCiiber (Ahmad, 19)55; Akhltar, 1978), Odontotermes 
M,1'%11. Augu,,t-Scpteinber (('htiudhr, et a!., 1972; Akhtai, 1978), Microternes 
ohc. June-August, (Ahiad, 1955; Akhtar, 1972, 1978), ErenmotMes 
pap a.I./~h I,JunC-Septembler (Ahmad 1955; Akhtar, 1972, 1978). 

After the winged adults have flown at the light for sometime, they drop 
on the grou nd and shed thleil wings immediately or in some species the 
',hedding of the wings is delayed. The imagos of Biiiditermes h'L',,soni retain 
their wings for several days or even weeks. 

The males and females then segregate into pairs, the female followed 
by the male. The pairs in tandem are a common sight during the summer. In 
some species, c.g., Bijftiten,s bev.mni tandem formation does not take 
place. If the pair is able to find a suitable niche it will enter into it, excavate it 
and then seal it off to a lead concealed life. 

After the pair iNable to establish itself, egg-laying begins. The pre
ovipositinm period varies with the species. In the laboratory it was noted that 
in the case of Blfidi'tenv heeoni, initiation of egg-laying occurred between 7 
and 13 days after releasing the de-alates (Ahmad, et al., 1979). In the higher
termites, e.g. Odontoterues lokwzamndi, the pre-oviposition period i,.shorter. 
Within 2-3 days of introducing the de-alates in the dish, egg-laying begins 
( khtar, 1977). 

The growth of colony is very slow in the wood-dwelling lower termites 
with small colonies of a few hundred to a few thousand individuals. The 
laboratory colonies started by primary reproductives of Bifiditenes beesoni 
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dil' not produce any winged adults during a period of 4 years. The first pre

soldier appeared 410 days after the colonv foundation. At this age of the 

colony, 'he populati(n consisted of only 8 individuals (2 primar' 

reproductive,, I fir,,t intar, 2 second iintar, 2 third intar nymphs and a 

pseudergatc). In another wood-dwelling kalotermitid, Nvotenwes uac',w(t 


not even nvmtphs with wing-buds were produced in 7 years old colonies 

(Kalshoven. 1930). 

In contrast to ukaloterit ids, the rate of colony growth in higher 
termites which have large populations is much higher. An 80 day (ld 

laboratory colony of Odontotermes ote.hcsiah been reported by Chaud hry, et 
al., (1972) to grow to a size (f 178 individuals, coipri,,ing 2 primary 
reproductives, 100 workers, 10 soldiers and nymtph. Another fui6 ngus
grower, Odontotermces Zluandi,produced 48 workers including nynph, and 
12 soldiers after 38 davs in the laboratory (Akhtar, 1977). 

Colony Foundation by ilart of an Existing Colony 
In a diffuse type of nest system, sometimes a portion of the nest may get 

isolated from the rest of the nest. If in this portion replacement reproductives 
are already present or if they are produced following isolation, such isolated 
portions will continue as independent entities. It has also been reported that 
in those cases where the existing nest cannot be further expanded due to one 
reason or the other to accommodate the ever increasingly poptulation, 
duplicate mou nds may be built in close proxiinity with the original nest to 
accommodate the seasonal increase, in the population. With the 
development of replacement reproductives, the i,,olated duplicaite mounds 
may become independent of the original nmu nd and may continue as 

independent communities. This is an example of colony foundation through 
'budding' (I larris, 1971). 

Colony Foundation by Migration 
Emergence of the queen, king, workers, soldiers and nymphs from the 

ground and marching into a column has been reported by some workers 
(Grasse and Noirot, 195 1). After having moved for some distance, the entire 
column buries itself into the ground to grow into a new colony, leaving the 
original colony without king and queen for the time being. The replacement 
reproductives in the original colony would take over and continue to add to 
its population. 
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CASTE )IFFERENTIATION 
Caste differentiation and regulation in termites is one of the most 

interesting and intriguing problem,, which has attracted the attention of a 
number of workers. It is nov well established that all the newly hatched 
nymphs have the genetic t)oentlal to follow any cou rse of development 
leading to relproductives, soldiers and workers. The blastogenic theory of 
caste determination has been coinplctel discarded. 

Studies on the colony development of Bi/iwiterm's hcesoni carried o11.t in 
our laboratories revealed that the third instar nymph may take up any course 
of development. The nymph may moult into a replacement reproductive, into 
a pre-.,oldier or into the next instar and ultimately become replacement 
reproducti\,e or winged adult. The soldiers may be produced fiorn any instar 
beyond the third. The older nymph,;, with wing-buds or wing-pads may either 
become replacement ieproductives or winged adults or even soldiers, under 
the influence of juvenile hormone analogues. Further, these late stage instars 
have the potential to undergo revei se 11oulting also (Afal, 1981). 

In higher termiie,, even the first inrstar nymphs may moulIt into a small 
second instar nymph which may ultimalely produce a minor worker or a 
soldier (minor and major) or it may moult into a large second instar nymph 
which v, ,evelep into major worker or follow the line of development 
leading to the production of imag(i (Noirot, 1969). 

It w,'as first suggested by Pickens (1932) that the sexual forms secreted 
some suttances ,Mhich inhibited the nymphs from developing into 
reproductnc,,aild that ,oldiers also produced some suh,,tance which likewise 
prey ented the n,'nph,, Iion trariforming into soldiers. 

In the 1iwe r termites there exists an inhibitory mechanism. The 
inhibition i,,c\oted hy pheromone,; with antagonistic effects ci rculating in 
the colmlv timrmgh imphallaxis (Luschet, 1970). The pheromones of the 
reproductiCs inhibit the development of reproductives and stimulate the 
dev lnlomcmtf soldiers. The pheromones of the soldiers likewise probably 
inhibit the totmmation of soldiers but stimulate the prod uict ion of 
reproductivCs. It is, however, not vet certain whether the soldiers give off any 
phcromone It i,s)eculated that the soldiers exercise inhibitory influence by 
either absorbing or inactivating the pheromones given off by reproductives 
(Luschet, 1N7-). 

In the incipient colony, no reproductives, whether primary (jr 
replacement, are produced for at least a year because the colony being yet -N 
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c 	 thle parenltlh aind ail.salill, all theVJphK ar l Cl()otact with 	 thertoie. 

under tile inlltinC ol thIti he ini(ne prodcedl I\them 
Ilhc rllaceiell nt ieICI)iodHCtl\Ct "I l, )inihit the hlthei e\'et(tiicilt (l 

rel'CeHIL-iet iCe)l()dtiti\Ce Studis oil! inhlihlitorv ticolll (i0 IT icei'cll 

rC)riidiutLi\C, (lti flthei dCe\clmciimn () repiodilli\c, ll\ e illo hCeii 
,cm ried ()tlIt i1 (itor ldhtlti iL ( \tAilMidt, Ct (I/, l)7t)). 111 the CLCe (ot 

B1#/IdiiCmW'% /)'('W411. \\ hlCI t he IC)Icenic'n it reprotluctl\s \\C'cI c CIlI()\ ed 
'aO tml itj)J tC i I ;lIlcet_, I L't)kIC'CI' I tlI i)dItl'llIIIilCdtli tiC1\ t he lII 	 IIt'\\ il- Cl ) I\ C', 

aplple ii Cd \\kIith llI1 -1 2 i\', )i the sCettil!' it the C\I lIl IIiit II the cilt14l 
, till el CIt ICIeIIie )i( I\ C', \\ C tint ,IChlt , 11i Itl<,eric in \\1iiL..h Il Clt LnCtl lC I t iciC 

iiCll\e, \iC)1)C t atte 	 (dt lII'ItrC)ieLii,'n2i I L"i c \\el dictC1l tilC' Lliti cet. the 

ICl)l I I i t IL.c i itdiCltc'c I\ C.) 

III lliiujjICt leiiiCIte iheic1IllI 11 l',diC1t ic it' 	 0\lICHCC.cit 

I)Icclc. il/ l , hC'tiiitlt*(l \1 )i(l,' l, lfIt l CI et'Ilit trc ldl l tll i\ic\ ,i 

,F \\ Ii I l I Iit ( bo eitc',i Ii,I ptl 	 m(). 

F(OO) \N') FiEED)ING IIAIITS 
<-1 	 (ot' celluh,Ilic toc(l itt colmiwlht priirily c frn whato'ci 

51)tI<CC thle\ il,', 'cIit It It1, OCCzt,,ion llv ,uppletlientcolv h lnimal I 	 .ilti2 ike 
,lcoiiC,, t ti cCC\, 11n (iillier itcrials,. I Ile in iI Ctl indf'idutals in Ihle 

,till. 'I Cihl,,i~,lt'C ihCIliour 

not ()in' ti) Hccl their pr(otcin rclu.ireie ts huL i,() to Illili;.llin hVgienic 
eol()m\ dtrc l(V catcn liiI,, 	 iahle,, tile Iillitc 

,itCll .lllCt Ldt.C tle colo it ioH. (1.UllnlhIilliH, illitit ih\till 1iC liV ) 	 is d 

inj irY 'i he iItncc ptait attiact , the ittackin 7 inIlVidual,,. Tle deficiencV Of 
flitrot{,'enowi, m zl~t-,, iiil tll,,( ) <,tillillate c;atlill l ltc activ'ity. 

\While ii lle t(o reach tile hd soIuc, tie tCilite , \\ill ldC ,ilh1illl 

im l-CCeilo:i lt'iterilm the%' iii,1N' COIlIC .alr).s('o1n,,de i e d.lliuW Ic 

electric aInL IClcIt1h(InC caIhlc, has bcen reprtled. A,, It maticr it tac ill V 

Ilitel 1.i, he it lil',ll ()r wthich caiih chec\\cd h' itle \' orker 
nl.andihl", i,, hikcl\ toi he dli i _,'Cd 

Ilie \ onin n\gniilh,, s, cdici sthe ro\,,l p;rr and \\ingtld lidlt, MIutlilll 

5,\\i1illl1l 2 altC ill led h\ tile orkcr , and (o(clr j i (m'mlo lre IL'-eted 

regurgitated Itoo)( ai ,al\a. Iii the lo)\\ei telilitc,, poeticLalCtetdin1 lo,0 
,take placc. Ilie \m(irkcr mi the <liciIl nyvm)h, Under ,tiniuilatio) lmil eoltacl 

, 	 ,\ith the 	 drophlrge()d (It tile tctniLlslilitiiing indli\ iintl, tr d tile contclt 

through anul, which us inmdLiately takein u ) hV tihe indidiLIal diHnldllnu 
\. 

tl
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food. Secretions given out by the queen are in great demand by the workcis 
which gather in large nueinrs aroufld her. The more secretion, they get 
from the queen the mIoi e the, feed her which ultimately results into cxcessive 
enlargement of her abdonien, a Pie nomenon called physogastry. The 
termitophiles living inside the termite nest are also ted stol ldacal v by the 
k orkers I)ecaLise they in return get emidates from then. 

Trophallaxis, i.e., exchange of food insocial ilnects, is one of the most 
important mechanisn in hringing about in tegration nlltile teimilte society. 
The digestion Of cellulose in the lower terniites is helped by the flagellates 
because these termites do not producC ie irown cellIlase,. fluring the c'(irse 
of evolution, a close termite-liagellite relationship has been established. The 
llghe i tel mitC, do not I iai li any flagellate as they arc able to produce the 

celluloe dCigesting enIZVllle. 

HABITAT TYPES 
A knowledge ot the habitat and habit types is necessary to get all idea 

of the mnode (f damage the termites cause, a pre-requisite for effective 
termite control. Termites are grouped into two main categories with regard 
to their habitats. They may be either wood-dwelling with no contact with the 
ground or glrouMid-dlWelling. 

Wood-dwelli ng Termites 
The wood-inhabiting termites establish their colonies in branches of 

trees, stumnps, logs, wood-work in buildings or iti furniture. Among these 
termites, some species inlhabit damp-wood requiring a constant source of 
moisttire, and soic c:tablish their colonies indry-wood. 

I)am)-Nood Termites 
In Pakistan there occurs oinly one termite species which may be called a 

truly danp)-wood dweller. It is irchotermopsis ivioughtofli (Desneux). It 
occurs in the conifer forest,, of north and northwestern regions tip to a height 
of inearly 9)000 feet. It is regarded as a useLuIl termite (Chatidhry, 1954), 
bringing about disintegration of the stumps and thus helping in the clearance 
of dead woo d. It does not attack sound wood. 

Dr'-%ood Ternmites 
Dry-wood termites are represented in Pakistan by four species -

Bifiditernzes heesofl, Pomtelectroternespasnienisis, Epicaloteinies pakistanicus 
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and Ctiptoterww Lara'hi(ni . While termite,, hl(1m ng to the cencra 
Bijifitcmrno., tcht'ctoutn"c and -lpu(a/otc'rinc make galleries in lead 
portions of the tocs, (so)inetlrlms, le act ivity of these te rites mav extend 
into the lVi ng part als()), th se assigned to tile gentus C'p;rotcrnlc can also) 
live in c(mplcte ly dr' and scasoncd w()od (Figure 0),and may causc 

considerable da:liage to wvodwork in blildinigs and furniture. These dry
wood termites g ) ilntr()ILiccj In rnally COnntric ,where tihey are n(), \v.e 
establishned aid are rcg arded as rious Iests. !li Pakistan. 011V one (t, '-\,O(d 

termite )fthe genus, ()vpwmwrms' has hccn rep() rted. It i,,( 'vpt,t( I(,% 
kara/Iic'vmit Akhtar, ilo )lted froim lasbella and Kzaachi Infesting Fi't 
trees. This termite needs 1t) e Itithe ,tUdiCd to know \ lCtlier' Itoccttr- oly1 
in natune o has been able t)e'tend its actvity into buildings lso. 

Ground-dr, iling Termites 
Most 01i"the termites are ground-dwellers. Their ncts may be 

completely r )arti',' ut de rr(,r ml, partly inl the w(Od, (ir e\pOised as riiInnls. 
Their cjon tact m.th tle rouind is iecessarv. In somel cases, hv,evecl, e.g., 
Coptotc'rmw, the, call l(osc all contact with the ground ari nest in l(g,, l)olcs, 

etc. if thCV have sLihcicnit nioiiutire. [he teirit es Of Pakistan are nn )stlv 
ground-dwellers, \kith liverse modes of life, largely deermined by the 

enviroinnental conditions. 

Fungus-griv, ng Termites 

M(,st abnnd;Lit aniorg the termites of Pakistan are tile flngls-growers, 

belonging to the genera Oditotermes and A'icoteirme.s, which together 
constittL _1 1) per cent of the termite fauna. Most of the fungus-growing 
termites. of Pakistan make concealed underground nests, reaching tile food 
source through covered paissage,. OdoirtotermeA (lu,'.stn (l4ambur), however, 
builds mounds which are most abundant ii1tile forest plantallons and are 
larger thanithise foiiid uitside. Ie size Of tle imonlld depend , upOll the 
environme ntal If.actors and the bu ilirig capacity of' the termite. The 
maximum building pteiitial .,f Odontoternl'.s o/h'tis is realized in rain 
forests. In the rain torests Of Bangladesh some ()tthe iiionnds of this termite 
may attain a very large size, Measuring 2.45 i ii height and I.54 Ill in girth 
at the base (Figure 7). 

[he iniounds o " fungus-growing termite, are made of soil mixed with 
saliva. Inside the mound are built a large number of oval cavities known as 

fungus charmbers, containing sponge-like b,,dies, the fungus collbs (Figure J 

IV 
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Figure. Mound of Odontotene5obe,51us (Ranibur), Bengladesh. 
(From Chaudhry, et al., 1972). 
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8). The latter t'!, Con-,ti uct'd tfut ,)1 CIe 'e,(l k,,,d I \vith ,ali a. '[lhe,,e 
are Ljcd i ir CtIt1 L\atl IlL' liL i hi'ch 'mhirrulall ilill)ortait colllipent (), tile 

t IIlIlIlIllLtI.\ 1 ',tape, and (l) thehood ( I Ihe ,ilc de of cmIlb., ark, 
c'iallocl i' tiC (d the' clc'l . 

.111 ),Z.,/)L '1T). di Iot build mounds, but have a difItL',e pattern O 

-' l~ti i , tlI ci iLIIItt: 

11,. tl Li\ e,[c'I ! t i. I l ',,\C ilch Iced 011 L a'-,c,, I()"I.", tild I , ail 

]l ) ' IIIL Th 'I L'ic 1 (1 their t" il (IL.c ', L l 1II12 Ito III lic \peckl 

h~'t,\( W,I),", ( lIL'I(i[ Ii)"1 llI Ict'cdI,'(0 tic11 iii PI 1<r' t)lHI ll 1 La I elI t et i I C}V(I
 

h~~~~~~~~~~~t~~~Mu I)~n I)x:iei III
 

\l"ilm Hill l 

'' '/o"'diu Ii',// ii itidied 

iiIliild d 1m, -.L il. ()- 13 CH in diametcl and 17 2." c1 i1 he ilht '1 lk
' fll lie. bv clear>i '> ',Lll..i, ~ce.'iii ,, vi.,ible lip tile iiioiiiidt lhe gl,.ries 

ll l~ito the L..t ale pi,-i,dcd \\th p(ck:i'L , (d dilfercrlt "i/C, aid .,hap sc, 
Figtlic ')) it] \M m !i'.. harc , ilieces l i as 1,eeditoied la\ exc .', ste .' and seced
 

1)1)15 i'lic : V ci of, the .p, 'ler,,Ieaiii'g lii the ,,tiill ili riiiniiis
I h md. tnii 

the 'Lil W)li () 1 iti It',.'I iii, cept t()r the pocket,. Not all tle. p,o kcts' 
cmtiai'l -tircd Ilic firs 2 3 Ileket, incarest the oqpcning of the'vtier,.i,. 
<:.<tl er\ \',tce Iit~ rid eil lty l he tel at e( s-pecie. .-1/U/I t/t+~t('/ , It'I/g'U , 

,LHiCltlii>C- hIu1ild Ill nIl icids, 15 cm high and 210.0 ci vide at base 

(Figire, 10 and 1i1) 

,I cmII lt.s btlonli io tile Lenlli A'icwtc'roermc.,, which is represented 
by al spccic, I ll akistai, billd car toi nests. These nests are cosiri-MtCd Oit 
4 excreta which largely corisist, (f lignin, celhIIL(le and other plant materials. 
ROnld ()r oval nests,, a tow inches below the groLulnd it tile base ot S'c/huriun 
Mn1a bushes are built 1y MiCiocerot'rmec ctImqi(i/ i in Lahore area. The 
lest consist, ()t a large number of chambers imolking like :i honey conib 
(Figure 12 ) The ,ame termite in Bangladesh builds dirt-carton fliO.l1Mds, 

measuring 20-45 cm in height, 30-40 cm in diameter at the base, and 15-20 
cm deep in the soil. 

A/ 
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Fiue Mounds Ataa-ht , . (H s i. Quetta,0 of r ,aan 

Figure 10. Mounds o1' .Anacanthoterm. i'agans~ (Hagans) in Quelt, 
Batuchistan. (From Chaudhry et at., 1972). 
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Figure 11. 	 ('overed runwaiys ol' inacanhot'rme.s vugans (Hagen) on a 
tree trunk (left) and on the ceiling of a house (right). 
(From Chaudhry et al., 1972). 

A
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Figure 12. Carton next of Microcerotermes clzaipioni Snyder; A, 
whole nest; AxB, sagittal section. 
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EFFE-.I'S OF TERMITE ACTIVITY ON SOILS 

Effects on Chemical and Physical Characteristics of Soils 
Terinmte,, heinrg an impo rtant component of soil fanna in titopical and 

subtropical countries, bring al t;t significant changes in the chemical and 
phyical character rtics and fci tilitv Of the soil a., a reult Of thcii activity (Lee 
and Wood, l1971). 

Sheikh and Kavarii (11)82) have :nalvzed ,oils frioml nourid, and 
slbte rranean nests of 13 ,pecies of termites in Pakistan and compared them 
with the cori esponding adjacent termite-free ,, )il,. The sain,,les (it ,1)ills from 
mourds were obtained from lti,,de the central part. Ad jacent termite-free 
soil wa, ,aipled fioi tile Ceptta Lp to0 which tile iilinu xtenrded. The 
:L'thors, report that the iionrid soil had more clay, water-stable aggregates, 
organic matter, Ca arid Mg and higher prosrity, water holding and cation 
exchange capacities than adjaccnr rc rriite-free souils. 

Subterranean nest ,oilk generally had a greater clay content, higher 
water holding and cation exchange capacities and greater an11init, of Ca arid 
Mg as coimpaircd to termite-free soils, but witli regard to pl-1, electricail 
conductivity and solu ble Na, the two soils did not differ significantly Among 
tile termite species studied for their effects on so il characteristics, 
A tlaCalthotr/ms'' nmwlcoc('p/t1lxs and AMcatithotermtn.s i'agq tot brought abot 
mnaximuim changes in their nest soils (Sheikh anid Kayani, 1982). 

Effects on Fertility of Soils 
Since, soil characteristics are altered as a restlt of termite activity, the 

termite-affected and termite-free soils show significant differences in their 
fertility (Sheikh and Ahmad, 1981, 1982). 

Using wheat as the test plant, it was found that the soil taken from tile 
upper part of the mound was less fertile than the adjacet termite-free soil 
collected from the surface, but when the mound soil was mixed with the 
adjacent termite-free soil from the surface it resulted in the improved growth 
of wheat plants as compared to that in the mound soil (Sheikh and Ahmad, 
1981). 

The soil from the interior of the mound was found to be more fertile 
than the adjacent termite-free soil collected from a depth up to which the 
mounds extended but when the adjacent termite-free soil was mixed with the 
mound soil, it resulted in improved growth of wheat plants as compared to 
that in the adjacent termite-free soil (Sheikh and Ahnmad, 1982). These 
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studies confirm that termites improve the fertility of sub-soil used by them in 
building their mounds. Pm11uhing in the mound may increase the fertility of 
the soil. 

TERMITES OF PAKISTAN 
Desneux (1906) was the first worker to report on the termites of those 

areas of the lindo-l'akistan sub-continent which now constitute Pakistan. He 
described four species - ,ltlacaltlhot'nnl.t', inacrocephahIA, Viclotel1Zcs 

mycophgmv, Wicrom'rnu ,uidcu's, and Aniiterme% 1)/lh froim Karachi. Later 

on, Holmgren and Ilolmgren (11) 17) described Discuvpilernzcs )tun aticisis 
from Lyallpur (now Faisalabad) and reported U1dowrotcrn1,1s ud/sUS 

(Rambur) from Faisdli~had and Kusur. For the next 3,) years there appe:ired 
no paper on the teimites of Pakistan. In 1954, however, ald AhlnadKlianii 
reported 13 species from Lahore, seven of which were new records Irom 
Pakistan. Chaudhry (1955) reported the occurrence of 3 more ,pecie, from 
Pakistan. 

The first nonograph on ternites of lPakistan was published by Ahniad 
(1955). It dealt with 29 species. With the discovery of another 13 lew species 
and 8 new records by Akhtar (1972, 1974-b), the number of termite species 
from Pakmstan rose to 50. 

Most of the studies on termites of Pakistan till 1972 concerned their 
taxonomy. During the last ten years, however, several aspects of their biology 
have been studied. Among the more important works are those of Chaudhry 
et al. (1972), Akhtar (1974-a, 1977, 1978, 1979, 1980, 1981, 1982), Farhat and 
Iqbal (1976, 1977, 1979, 1980), Jafri et aL (1976), Khan et al., (1977), Khan, 
etaL, (1977, 1978), Ahmad et aL (1979, 1980), Kayani et al. (1979), Akhtar 
and Ali (1979), Akhtar and Jabeen (1980-a, b, 1981), Chaudhry and Ahrniad 
(1980), Afzal, (1981, 1982), Khan (1981), Khan et al. (1981), Afzal and 
Abmad (1982-a, b), Afzal et al. (1982), Ahmad et al. (1982) and Sheikh and 
Kayani (1982). 

A. Check list of termites 

Termite species 	 Distribution 

Family Kalotermitidae 
1. 	 Bifiditerines beesoni (Gardoter) Punjab 

2. 	 Postelectroterniespakistanicus Balochistan 
Akhtar 

Cont'd 



Cont'd 711 

Ternmitc ,,pccic,, 


7.3P.j'lhu is (Ahnuid) 


4, I~ptcalotclt'iw paL iutanicus Akhtar 


C'tv/)to'r('s katai hii'ls Akhtar 


ianfih ttodoteriiidae
 

). -It( 'rulf) i; 'I,, Hl i (I1)eIneu\) 


7. ,-lII(c#tithot¢t"m's hahuchiwtaicusAkhtar 

8. ,-. InacIC'p/hau (l)CsneuX) 

9. A. peshawarezsi.s Aklitar 

10. ,1. 'a n (Hocen) 

Family Rhinoterinitidae 
11. Pwanmotermesrajuathanicus 

Roonwal and Bose 

12. Coptotcrmcsforno.sanus Shiraki 

13. C. heiti (Wasmann) 

14. Heterotennes indicola(Wasmann) 

Family "Fernitidae 
15. Oclontoternesalmoetii.s Snyder 

16. 0. aswuuthi ltolngren 

DistribUtion[ 

Balochistan 

Balochitan 

Sindh 

PtInjab, N.\V.F. P. 
Azad fKashmir 
Baloclhtan 

Balochistan, Sindh, 
Punjab 

N.W.F.P. 

Balochistan 

Balochistan, Sindh, 
Punjab 

Sindh 

Balochistan, Sindh 
Punjab, N.W.F.P. 

Balochistan, Sindh 
Punjab, N.W.F.P., 
Azad Kashmir 

Punjab, N.W.F.P. 

N.W.F.P. 

Cont'd 
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Cont'd 
Term ite ,pecite , 	 D istrihutio nl 

IT. 	 (). dcloadumn (Siydlcr) 

18. 	 O. glhdl\ ttntolm Illi,,ren
and 1-Iolinrcn 

19. 	 0. horaiRoonwal and Chhotani 

20. 	 o. l kanwidi Chattcrjec 
and Thakur 

21. 	 0. obesus (Rarnbur) 

22. 	 0. puidens Itolmgren and Holrngren 

23. 	 0. pe.shaiwaren.si.s Akhtar 

24. 	 Aficrotennes inycophagus (Desneux) 

25. 	 M. obesi Holmgren 

26. 	 M. sindensis (Desneux) 

27. 	 M. unicolor Snyder 

28. 	 Speculiternes Lclops (Wasmann) 

29. 	 Microceroternes haluchistanicus 
Ahrnad 

30. 	 M. championi Snyder 

PinIJ z11 

I'unjab,
Azad 	Kahniir 

Punjab,N.W.F.P. 

Pu njth 

Sindh, Punjab, 
N.W.F.P
 

Punjab, N.W.F.P.
 

N.W. F.P.
 

Balochistan, Sindh 
Punjab 

Baluchistan, Sindh 
Punjab, N.W.F.P. 

Sindh 

Sindh, Punjab, 
N.W.F.P 

Punjab 

Balochistan, 
Sindh, 
Punjab 

Punjab 

Cont'd 
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lermite specie, 	 Distribut in 

31. 	 Al. (hndhr.'iAkhtar 

32. 	 A.heimi Wasrnann 

33 	 +\1. t ii ,.\khtar-lIiW 

34. 	 Al. hong~ntlthI \hmad 

35. l. maliki Akhitar 

30. 	Al. J)Ukistaficu.s Akhtar 

37. 	 M.prochampioniAkhtar 

38. 	 Al. .micl.sarcn.sis Ahmad 

39. 	 Al. tou nl th Honitgren 

40. 	 tterotcrin'smanliki Ahmad 

ncopowdokat.I
41. 	 F1. Ahmad 

42. 	 1'. parualo.mldis 1-olmgren 

43. 	 Amiternes haluchistanicus 
Akhtar 

44. 	 '1.belli (I)e,,neux) 

45. 	A.ltotdCtat's ,d\hmad 


Punjab, N.W.F.P 

Sinidh, Punjab, 
NW F1I
 

Pu ijal)
 

t3alochistan 

N.W.F.P. 

N.W.F.IP., 
Azad Kashmir 

Sindh 

Pu njab, N.W.F.P 

Balochistan, Siciid , 
Pu rnjab, NWI:P
 

Punjab 

Punjab, N.W.F.P 

Punjal, N.W.F.P 

Balochistan 

Balochistan, Sind, 
Punjab, N.W.F.1P 

Sindh
 

Cont'd 

http:N.W.F.1P
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Termite species 	 Distribution 

46. Trinen'iternwsbifOrmi, (Wasrnann) 	 Punljah 

47. 	 Anguliteimes dehraensis (Gardner) Punjab, N.W.I. 
Azad Kashmir 

48. A. hu.sainiAhnad 	 Pu njIlb 

49. A. ptuja'enw.s Akhtar 	 PuIIjab 

50. J)ic'uspiditernew pI/'Uhe/asis 	 Punjab 
(I Iolmgren and Holimgren) 

B. Key to the Termites of Pakistan 
In order to enahlc the students to identify tlhe species without referring 

to th e original description, the key has been made very comprchensive by 
including the imeauleellllltS which are ill millimetres. Tile figures inl 
parenthiesi indicate the nu l)er of specimenls imeasured. The Source of 
llea1surelients is alsm) given. 

Key to Families 

Inhagos 
.. '?1. 	 FI:t ntane lle absenlt ..................................................................................... 


F lontan elle p resen t............................... ..................................................... . . 3
 
2. ('cerci long, with 3-8 articles; antennae with 	 25-29 articles; right 

landihle with a small suhsidiarv tooth at base of anterior cuttings edge 
of lirst miiarginal totli (reduced in lntcalit/otl'r,',); left iadi l 

with tIirce iiauri na l teeth (second inartli nal Iuch reduced ill 
A llh can t ot clt('rn ............................................................... I Iodoterm itidaee 

Cerci shno t, \kitIi 2 art ich,; a.ultennae with 14- 18 articles; right landible 
never with su ,idiar 1l)th; left nandihle with two marginal 
te e th .......................................................................................... K a lote rm itid ac 

3. 	 Right mandible with a distinct subsidiarmy tooth at base of anterior 
cutting edge of first liargi nal tooth; left mandible with three inargiiial 
teeth; forewing scales large, overlap)ing hind wing scales (except ill 
P.aSamunltermc'); wing memhrane reticuit R1hi notemtlltidacic........ ......
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Right nmandibfle with a minute sub,,idiary too1th only in ,onle prilive
lunge>, gro\ ing genera; left IarnHdible With 1-2 matginal teeth. torCkI ai:, 

,,cale,, ,niall, not overlhpping hind wilg .,cal,,; ""Ilg membanle IIt 

. . . ............................. d.........................re ticu la te .... ..I.... 	 . . F l 1 iticla c 

Soldiers 
1.1ICad \VItlIOIt fOIlt;kiellC and frontal gland; eyes l)re"Cit a)olit the sIte 

of baeelt antenna; niandibles with prominent narginal teeth ............ 2 
!lead with fontanelle and frontal gland; eve, if precint, dlot-like, much 
smaller than ha, of anteia; manidilIc, with i withoUt marginal 
te e th . . ... ........ ........................ ... ................ . ............. .................................. . 

2. 	 ('erci loine, with 3-8 article,; antennae with 2__-23 

a rticle ,,................ .... ....................................................... 1-o d o te rm itid a e
 
(ierci ,hort, \'Ith 2 article,,, aitennaei with 10-18
 
article. ....................................... Kaloterm ilndae
 
Prono tunl I t ....................................................................... R hilO ternlitidlac
 
P}ron t LiL ,,adh lle-,h1ped .............................................................. Te rm itidae
 

Family KaloterunitidaeEnderlein 
Key to genera 

Imagos 
1. 	 Forewing with media and cubitus arising from a common stem outside 

wing scade; arolium absent ......................................................................... 2 
Forewing with media and cubitus arising from inside wing scale; 
arolium present or absent ......................................................................... 3
 

2. 	 Left imago-nymph mandible with anterior nargin (If third marginal 
tooth longer than one-and-a-half times the length of posterior margin 
of first plus second marginal tooth ......................................... EpIicaloten'v 
Left imago-nymph mandible with aiterior margin of third marginal 
tooth clearly loi'ger but lot more than one-and-a-half times the length 
of posterior margin of first )lus second marginal tooth .......... Bifiditerm,s
 

3. 	 Middle tibia with three apical spines and a additional outer 
spin e........................................................................................ Po.ste/ectrotern s 
Middle tibia with only three apical spines, outer spine absent; media 
joining redial sector in middle or beyond middle of wing ....COptotermes 

,',, 
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Soldiers 
1. 	 Middle tibia with three apical spines and an additional outer
 

spine ........................................................................................ PostelectroterneA
 
Middle tibia with three apical spines, outer spine absent ................... 2
 

2. 	 Head short, thick highly phragmotic 
(F igure 5) ...................................................................................... Cryptoterme.s 
H ead not phragm otic ................................................................................. 3 

3. 	 Mandible, strongly curved throughout from base to tip, third anternal 
article club-shaped; head dorsoventraily flattened .............. Epicalotermes 
Mandibles diitinctly less curved: third antennal article not club-shaped; 
left mandible with more than three, usually five, marginal 
tee th ................................................................................................. Bifiditerines 

Genus PotelectrotetmesKrish na 
PotelectrotermespaL lw'.iA Akhtar 

inagos 
Ilead reddish brown, postclypeus lighter than head- legs light brown, 

with reddish tinge; abdominal tergites reddish brown; head and pronotIm 
with a few short hairs and scattered iong bristles; head ,eniicir cu lar posterior 
to eyes, long arms of Y-suture slightly indicated; labrum dome-shaped; ocelli 
touching eves; antennae with 15-16 articles; length of head to tip of labrunm, 
1.35-1.52 (17); length of head to side base of mandibles, 0.98-1.11 (17); 
maximum width of head 1.18-1.25 (17); long diameter of eye, 0.23-0.26 (17), 
(Akhtar, 1974). 

Key to Species 

Soldiers 
1. 	 Head rectangular, posterior margin almost straight; length of head to 

side base of mandibles 1.80-3.19 (24); maximum width of head, 1.28
1.71 (24); length of left mandible, 1.12-1.51 (23), 
(A khtar, 1974) ................................................................. P.pasniensisA khtar
 
[lead elongately oval, posterior margin convex; length of head to side
 
base of nandibles, 2.09-2.25 (3); maximum width of head, 1.57-1.64 (3);
 
length of left mandible, 1.29-1.32 (3),
 
(A hm ad, 1955) ........................................................... P.pishinensis (A hm ad)
 

I' 

http:1.29-1.32
http:1.57-1.64
http:2.09-2.25
http:1.12-1.51
http:1.80-3.19
http:0.23-0.26
http:1.18-1.25
http:0.98-1.11
http:1.35-1.52
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Genus Bifiditennes Krishna
 
Bifiditennes heesoni (Gardner)
 

Imagos 
Head almost round; eyes not quite round, anterior margin rather 

straight, ocelli oval, touching the eyes obliquely; antennae with 16-18 articles, 
second nearly twice as long as third, fourth slightly shorter than third; length 
of head to tip of labrum, 1.51-1.81; length of head to side base of mandibles, 
1.18- 1.5I; maximum width of head, 1.36-1.51; long diameter of eye, 0.48-0.59; 
length of ocellus, 0. 18-0.25 (Ahmad, 1955). 

Soldiers 
lead reddish, lighter in posterior fourth, frons and antennal carinae 

darker than rest of head; head rectangular, posterior margin indistinctly 
depressed in middle; mandibles stoutly built, with prominent basal humps; 
antennae with 11-14 articles, third article strongly sclerotized, slightly longer 
than first, one-and-a-half times as long as fourth; length of head to side base 
of mandibles, 1.99-2.5 1 (14); maximum width of head, 1.73-2.06 (15); length 
of left mandible, 1.32-1.61 (14) (Akhtar, 1972). 

Genus EpicalotennesSilvestri
 
Epicaloterne:,pakistanicusAkhtar
 

Imagos 
1-lead parallel-sided, Y-suture present; eyes broadly oval; ocelli broadly 

oval, almost touching eyes; antennae with 15-16 articles; third article longer 
than second, fourth slightly shorter than third; tibial spurs 2:3'3; length of 
head to tip of labrum, 1.3 - 1.62 (8); length of head zo side base of randibles, 
0.94-1.17 (8); maximum width of head, 1.10-1.28; long diameter of eye, 0.38
0.45 (8); length of ocellus, 0.14-0.17, (Akhta,,, 1974-b). 

Soldiers 
1lead dorsoventrally flattened, lateral ides weakly convex, converging 

anteriorly, widest in posterior hlif; eyes large, pigmented, broadly oval to 
slightly triangular; antennae with 12-13 articles, in specimens with 13 articles 
second slightly longer than fourth, third long, club-shaped, strongly 
sclerotized; length of head to side base of mandibles, 1.19-2.44 (15); 
maxinuml width of head, 1.61-1.93 (15); length of left mandible, 1.44-1.71 

http:1.44-1.71
http:1.61-1.93
http:1.19-2.44
http:0.14-0.17
http:1.10-1.28
http:0.94-1.17
http:1.32-1.61
http:1.73-2.06
http:0.48-0.59
http:1.36-1.51
http:1.51-1.81


718
 

(15); long diameter of eye, 0.20-0.28; short diameter of eye, 0.10-0.22 
(Akhtar, 1974-b). 

Genus CIyptotermcs Banks
 
Crptotermes karachiensisAkhtar
 

Imagos 
Head with lateral sides almost parallel, posterolateral sides rou nded; 

eyes elongately oval, slightly bulging; Ocelli OVal, almno1st touchini, eves; 
length of head to tip of labrun, 1.19- 1.3 1 (2); length of head to side base of 
mandibles, 0.95-0.97 (2), width of head, 1.00- 1.) 1 (2); long diameter of eve, 
0.33-0.3o (2); short diameter of eve, 0.26-0.020 (2) (Akhtar, 1974-1)). 

Soldiers 
lead strongly phragmnotic, short, frontal flange prominent, notched in 

middle, not over-hanging frontal area, slightly turned back and near niddle 
over-haigiin vertex, \vitlh two tubercles, lower indi,,tinctly longer than upper; 
antennae witIh 10-13 articles, third shortest; pronotLui with anterolateral 
corners smooth and rou nded; length of head to ,Ide base of mandibles, 1.1(
1.31 (11); mIaximtrm width of head, 1.26-1.38 (11); leIrgtI of left mandible, 
0.55-0.58 (11); width of pronotuni, 1.23-1.44 (11), (Akhtar, 1974-b). 

Family Hodotermitidae Snyder 
Key to genera 

Imagos 
Left mandible with three well-developed marginal teeth; right 
mandible with a conspicuous subsidiary tooth at base of anterior 
margin of first marginal tooth; tarsi five-jointed ......Archoternopsis 

Left mandible with only two marginal teeth; tarsi 
our-jointed ............................................................................
A nacanthotennes 

Soldiers 
Head trilobed posteriorly; tibiae with lateral spines; tarsi five-jointed; 
ocelli absent .............................................................................
A rchotern opsis 
Head not trilobed posteriorly; tibiae without lateral spines; tarsi four
jointed; ocelli weakly developed .......................................
Anacanthotern es 

http:1.23-1.44
http:0.55-0.58
http:1.26-1.38
http:0.33-0.3o
http:0.95-0.97
http:0.10-0.22
http:0.20-0.28
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Genus Archoternop.sis l)esneux 
Archotennop.si.s wroughtoni (Desneux) 

Inagos 
1lead round, slightly produced behind in middle, Y-suture indicated; 

eyes large, bulging, kidney-shaped; ocelli absent; antennae with 25 articles, 
second one-and-a-half time as long as third; length of head to tip of labrum, 
2.81-3.05 (10); length of head to side base of mandibles, 2.12-2.28 (10); width 
of head, 2.44-3.61 (10); long diameter of eye, 0.94-1.04 (10); short diameter 
of eye, 0.57-0.65 (10), (Akhtar, 1972). 

Soldiers 
Hlead longei than wide, head-mandibular index 0.82-0.90; lateral sides 

slightly converging anteriorly, posterior margin trilobed; eyes small, spindle
shaped; antennae with 22-26 articles: second longer than third, latter 
shortest; postmentun elongate, flat, postmentun-head index, 0.69-0.79; 
length of head to side base of mandibles, 2.96-4.76 (10); maximum width of 
head, 2.81-4.32 (10); length of left mandible, 2.45-4.19 (10), (Akhtar, 1972). 

Gen us A nacanthotenme.,;Jacobson 
Key to sp)eCies 

Imagos 

1. 	 Head widest almost in middle, anterolateral sides not bulging; 
antennae with 24-25 articles, first longest, second twice as long as third, 
latter shortest; length of head to tip of labrum, 2.07-3.44 (4); length of 
head to side base of mandibles, 2.37-2.54 (4); width of head, 2.82-3.07 
(4); long diameter eye, 0.47-0.59 (4); short diameter of eye, 0.36 (4), 
(A khtar, 1972) .................................................................../1. vagalz (Hagen) 
Head wide:,t in apical fourth, anterolateral sides bulging; antennae with 
26-29 articles .............................................................................................. 2
 

2. 	 Head narrower posteriorly, widest in front of eyes; antennae with 27-29 
articles, in specimens with 27 articles second nearly twice as long as 
third; length of head to tip of labrum, 3.81-3.90 (10); length of head to 
side base of mandibles, 2.37-2.74 (10); width of head, 2.9 1-3.24 (10); 
long diameter of eye, 0.53-0.61 (10); short diameter of eye, 0.32-0.38 
(10), (Akhtar, 1974-b) ...................A peshawarensisAkhtar 

,N
 

http:0.32-0.38
http:0.53-0.61
http:2.37-2.74
http:3.81-3.90
http:0.47-0.59
http:2.82-3.07
http:2.37-2.54
http:2.07-3.44
http:2.45-4.19
http:2.81-4.32
http:2.96-4.76
http:0.69-0.79
http:0.82-0.90
http:0.57-0.65
http:0.94-1.04
http:2.44-3.61
http:2.12-2.28
http:2.81-3.05
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1fead 	v, der J).ItIVIC I',, (, Idantennae ",ith 20-2() ,n titicl,, ,,c-d lo,( 
third and tottit[ Cii111)Iie(f; length td Ihed to tip (t lalntim, 4-1-3 7() 
(1(): Iength of head t() Wide oW nvimndif~le,, 2 41-2.0h+) ( IM \\ diih o hAEd. 
2.9o-3 18 ( M); hmig diameter ()t eye, ().48-(.52 ( 10). ,himt (it1nniete1i ()I 
eye, 0.32-0t.37 (It)), (Ahmad, 1Q55) .............. I nwcio'pIl/Ili (I)c.,,tc\) 

Najor Soldiers 
l'rotiottn distinctl, in.otched l)nt)Cri)rilv in Middle: hCid ,tILInris,1, ",idsC, 
almost pa.trallel with a 'sliglht LIpress,,nin inllnlthll" 'Intetnn'tl ctlllmc 
,,tionngil, (evcol-.(t: antennae with 23 an Key; ccond Ieanl' k mc-aII
hall time, a, loi'L is tlld: length (1I hCd ton ,sidC f),i, (dI tnintitli lhI, 
4.17 (1), nma\i1tm' width (fIht , .3.53 (I), leigth (id left iniaflIhl,. 2 71 
(I), ( \L . ntar, 1974 h ) ............................. ... .. .. A - aI I/ sit,i i( ,,t A, 1,1an 

lPron(l 	 i)t t Hlt not(c.'ed l))ite I rl ........ ................. ........ ..
 

2. 	 Anteninae \ithl 24 20n artice, head sqnan ii; s.. h111,, Vanl)IC, left 
n11tn11tble With annic I L ttitl, d(' lirst Illa gtilal I(,()th c(in\ eC,Cingal)(ve 

lenIgth Ofl head to ,,IdC base, of inIanldielc,, 2.58-4.4) (2) mia6i1imnin 
width ,t Ietd 2.54-1 87(27): length of left mninihlc i.)9 -2.70 (25), 
(Akhtar, I72 ........ I. . ,,uis (I lagen) 
Antu m ae w ith 29 ai tici .. e.....................................................e..... 	 .... 

3. 	 leCad widst actoss \es; llaldibic, inoderatl, cuirvetd aplcall., leuilth 
of head to ,ide base of rnanldible,,, 3.52-3.()3 (2); m , \kidth )f 
head, 3.23-1 5h (2); length of left nalndible, 2.1-2.2() (2), (Alhi:r,
lt)7()) 	 ........ ........... .................................................... I. Ipcqz',
--	 h'w,,isi .,khitai 

lead VI(test in los)teior half: inrdille, sin ongly nrved al)ically; 
length )f head to side b) of ranldihle,, 3.8(-4.,5 (8): ina\inntinn width 

of head, 3.70-4.50 (8); length of left mandible, 2.00-3.5) (8), (Ahllad, 
1455y .............................................................. Al. IM cIonCI' (hauiS (D IS e LI\) 

Minor Soldiers 
Antennae th 27 ar ........ .......................................es .................... 

Antennae with 24-25 articles ........ ..................................................... 3
 

2. 	 1lead widest across eyes; length of head to ide hase of mandibles, 3.03
3.07 (2): maximuin width of head, 2.87-2.()l (2); length of left mandille. 
1.92-1.96 (1()t........ .................. 1. l' < 'w'...... II wt/' 1,hitan 
Head widest in posterihr h;df; length of head t) side base of anmdbdldcs, 

http:1.92-1.96
http:3.70-4.50
http:0.32-0t.37
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3.01-3.34 (5); width of head, 2.1)4-3.14 (5); length ot left mandible, 1.03

l.09) (5), (Ahnim d,1955) .... ........................-1.Ial 	'(?','phU/ut(i)e,,ncu\) 

3. 	 ,,\nterioi inarLin ot laitim di,,tinctlv concave- lcngth (0 head to ,idc 

base ol mandibi, .21) (1 n)1a\iilnl width ol hcad, 2.) 1 (I);lCnIth (ot 

left niandtl)IC, 2.25 ( I ),(A khtar, 1979) ...............1.haitwhistanicuN Akhtai 
1. i'ci ,su (I lagen)*Anterior margin ol labui-un. almost straight .................. 


Fa'imily Rhinoternitidae Light
 

Key to Genera
 

I nagos 
Co/tolt'frmcS Wasman1. 	 lead roundL: ocelli ,Vell-devc!()pcd......................... 

Ih'w
Hilead 	parallel-.IsIded; ()CCli poorly developed, dot-Iike ...IItmOt(r, [:roggatt 

Soldiers
 

1. 	 1lead narrowed anteriorly; fontanelle opening far infront, with a short 

tubular elongatio0, left InandibIle with crenulIations 
..Copto r#i sat base ..................................................................................... 


.
 
H e a d c d.........................................................................................
nl ci e 

2. 	 Mandible> with many teeth: fontanelle opening with a shallow groove 

twin ing in front ................................................................. I In i) A 

Mandibles without teeth; labrun elongate, with needle-shaped hyaline 
t(I l-/11............../ Ich S
ti) ................................................................................. 


Genus P.snamotermes l)esneux 

fRsanumotermes raja.tianicusRoonwa land Bose 

Soldiers 
Head almost rectangular, size highly variable; fontanelle distinct, 

)laced a little in front of middle; eye in ,ome specimens slightly indicated; 

rraidiblcs stouI tly built with many marginal teeth; antennae with 14-15 

article,, scc cil long as seco!)nd; length of head to side,shortcst, third twice as 

ba,,e ()1nandibles, 1.13-1.57 (3(); nmximum width of head, 0.95-1.29 (30); 

length ot left mandible, t0.80-1.23 (27), (Akhtar, 1972). 

*Becaus,,C ot overlapping rmeasurements distinction between minor and major
 
soldiers of . vagan s is not possible.
 

'$2 

http:t0.80-1.23
http:0.95-1.29
http:1.13-1.57
http:2.1)4-3.14
http:3.01-3.34


722 

Genus Coptoterues Wasnann
 
Coptoterm es heimi (Wasnmann)
 

Imagos 
Head round; eyes small, not quite round; ocelli large,broadly oval,

separated from eyes by less than their short diameter; antennae with 21-21
articles, second one-and-a-half times as long as third; length of head to tip of
labrUlm, 1.32-1.56 (20); length of head to side hae of iandibles, 1.06-1.20
(21); width of head, 1.32-1.40 (22); long diameter of eye, 0.32-0.40 (20); short
diameter of eye, 0.30-0.36 (20); long diameter of ocellus, 0.11-0.17; short
diameter of ocellus, 0.08-0.13; width of pronotum, 1.20-1.32 (22), (Ahmad, 
1955). 

Key to species
 
Soldiers
 

Head narrower, difference between length of head and width of head,
0.25; length of head to side base of mandibles, 1.41-1.52 (7); width of head at
side base of mandibles, 0.70-0.75 (7), maximum width of head, 1.11-1.21 (7);
length of left mandible, 0.82-0.90 (7); width of pronoturn, 0.84-0.93 (6);
(A khtar, 1972) ......................................................................... C. Jfomosanus Shiraki

Head comparatively wider, difference between length of head and
width of head, 0.14-0.22; length of head to side base of mandibles, 1.19
1.38 (32); width of head at side base of mandibles, - '3-0.74 (32);
maximum width of head, 1.05-1.19 (32); length of left maindible, 0.74
0.92 (32); width of pronotum, 0.78-0.94 (32), (Akhtar, 1972) ..... C ihni 
(Wasmann) 

Genus Heterotermes Froggatt
 
Heteroternesindicola (Wasmann)
 

Imagos 
Head elongate, parallel-sided; eyes small, not round, slightly produced

antero-laterally; ocelli indistinct, dot-like; antennae 16-19with articles,
second twice as long as third, fou rth longer than third; length of head to tip
of labrUrn, 1.05-1.27 (27); length of head to side base of' mandibles, 0.75-0.90
(30); width of head, 0.80-0.87 (31); long diameter of eye, 0.20-0.24 (32), 
(Ahmad, 1955). 

http:0.20-0.24
http:0.80-0.87
http:0.75-0.90
http:1.05-1.27
http:0.78-0.94
http:1.05-1.19
http:0.14-0.22
http:0.84-0.93
http:0.82-0.90
http:1.11-1.21
http:0.70-0.75
http:1.41-1.52
http:1.20-1.32
http:0.08-0.13
http:0.11-0.17
http:0.30-0.36
http:0.32-0.40
http:1.32-1.40
http:1.06-1.20
http:1.32-1.56
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Soldiers 
1lead elongate, tdrallcl-sidcd • ftalcle opening ditiiict; larui ti) 

ehmgatw, hyalilne; let niandihie with cuenulatiOn, at hac: rnght undihle 
Witho(ut ',Lich altcnnae with 14-15 ncco(dcrcrlnUtiatn,; ,rticlcn. 'ightly 
l)ng1C1 than third: l)l')l)tLIln anteiiorlv notchcd in middle, po,,tcri)i margin 
slightly deFrcucs : lengthlof head to wide be of mandiblc, 1.54-1.83 ( 10): 
ma\in,unLi ,.,idth Of head, ().')2-1.()3 (10); length of letitlcla(hie 0).9(-0.98; 
\vilth )fpronotum, 0.77-0.86 (10), (Akht.r, 172). 

Family Termitidae Vestwood 
Key to genera 

Imagos 

. Right iniago-worker mandible with posterior edge of second marginal 
too th straigh t ....................................................................................................
2
 
Riglht ilinago-worker mandilNc with poste ior edge of 'cco(nod marginal 

too th c() ca ve ..... ................. 4...............................
................................... 


2. 	 I cit imago-wi(kt mandihle with a deepclnt inI li'ont oi ccond 
iiar iitlal tooth .............................................3 
1lt ima)-w ()ker iliaill(I)Ic \'ith(lit a cut in Iront ()I,,,cond i11ai gnal 
t)oth, cutting edge het,.ccn Ilit and second maiginal teeth coincavc' 
head p)arallcl-,ided Ill lolnt of" VC ...... . ........ ,li'o( ','t/l M S . ........... 


3. 	 Antelnae with 15- 18 article ............................
.,,'....... 

Antennae \ iih119-2) () d litot 'u 'sa tich .................................................... 


4. 	 iago-\\orker imandiblc, with apical tooth as long an fir,,t marginal 
tooth; head with a median ocellu,-like spot; Median line of l)(),tdly')CLi 

w e ll Indticated .... ,p)(ulit IUm c.................................................................... 

lmago-woi kcr i',ndiblle with apical tooth di,,tinctlv longer than Iltt 
margin:al to()tl ....................................................... .. 5 

5. 	Nollm i)laIc rCdnccd; lelt i lago-viker mandible,, ki'lthu()t ctut inl 10oit 
of, .econd mnarg1, margin and ',Ccond inaiginalial tooth, I)CtwCCn Iir',t 
teeth co ncave. ..... L 'w u h'%UC........................................................................ 

M(lar plate projecting; lefIt imago-worker nmandilble with a maitch or Cnt
 
in front ofl econd rnarg nal tooth ........ ................ 0
................................ 


http:0.77-0.86
http:0).9(-0.98
http:1.54-1.83
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0. 	 Right mandible with second marginal tooth distinct; angle betwecn 
apical tooth and first marginal tooth in both mandibles 
narrow ...................................................................................... Dicu) .idie,m ,% 
Right mandible with second marginal tooth c )silderablh redIrced; 
angle between apical tooth and first marginal tooth broad...1I/l, dit'n/c% 

Soldiers 
1. 	 Head produced into a nasus; mandibles degenerate, antennae with 12

13 articles .................................................................................... Trinerviterln e 
Head not produced into a nasus; mandibles functional, 
we ll-develo ped ........................................................................................... 2 

2. 	 Mandible symmetrical, curved at tip, used for biting ............................. 3 
Mandibles slightly asymmetrical, long and slender, used for snapping 
like a pair of scissors ................................................................... A ngulitermnes 

3. 	 Postmentun broad, arched in middle ...................................................... 4
 
PostmentLlm narrow, not arched in middle ................................................. 5
 

4. 	 Mandibles delicate, concave at base; antennae with 12-15 
articles ...................................................................................... . . Micioterl e. 
Mandibles stout, left mandible with a tooth in different position,, 
antennae with 15- 1() articles .................................................... Odo toterln tA
 

5. 	 Mandibles serrated; antennae usually with 13 articles, mid tibia with 
extra spines; head parallel-sided ......................................... Aicrocerot'rcs
 
M and ib les no t serrated ................................................................................... 0
 

6. 	 Head with frontal projection; mandibles slender, outer margin alhost 
straight or with a concavity in middle or in basal third, tips slightly 
incurved; antennae with 14 articles .......................................... Erelmotermce. 
Head without frontal projection, clypeus bilobed ..................... A1iterIes 

Genus Odontotermes Holhngren
 
Key to species
 

Imagos 
1. 	 Ocelli separated from eyes by not more than half their short 

d ia me te r ........................................................................................................... 2 
Ocelli separated from eyes by more than half their short diameter ....... 4 
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2. 	 1 2.70-2.87 (3); leneth of head tip oflarger species: \,.idtii of head, to 
labruL, 2.89-2.0h (3); length of head to side base Of mandibles. 1.)3
2.15, hont diameter oA eve, ()80-0.90 (3): shoi diamee of eve, 0.07
0.77 (3), length o)Of OcMils, 0.3 1-45 (3): width of ocellti,, I.25-I.28 (3): 
ocellus from eve, 0.0-0.12 (3); %%idth of promtum, 2.51-2.60 (3), 
(A khtar, 1)72) ................................................................ 0 . ob/ asp (Rl,,am bu r) 
Smaller "ecies, ..id.h Of head 2.27-2.57............................3
 .
 

3. 	 Ocelli separatedl from eyes by hall their diameter; length (f head t) tip 
of labrun, 2.3.-2.75 (11); length of head to ide base of mandibles, 
1.57-1.80 (12): hong diameter of eve, (.7-4.72 (13)Y length of ocellus, 
0.30-0.37 (13); width Oft occllus, 0.22-0.27 (13), ocellu from eve, 0. 1
(.12 (12); width of prot um 2.t)7-2.30, (Ahlniad. 1N55). .0. ((Iht1/ 1i 
(Snyder) 
Ocelli scpaiatcd 1iI cyeve by one-thrd of their shoit di.metel' length 
of head to tip of labi tim 2.73-2.03 (3): length of head t sile base of' 
mandibles 1.77- .)3 (3); , idth of head 2.3 1-2 57 (3) long diameter of 
e~c 0.70-0.80 (3); short diameter of e,,e, 0.01-0.70 (3); Ieig~h of ceflus 
0.38-0.38 (3): width Of ocHellus (L25-26; cellis from ee 0.0)-0.09 (3); 
\,idth Of prooIl()ttlIm 2.25-2.3t (3), (Akhtar, 1977)(. Mniuui ChatterlLe 
arid "Takii 

4. 	 0cclll ClaratCd Irom eyes by mre than their long diameter; length of 
head to tip of labiim, 2.83-3.)6 (9); length of head to side base of 
mandible,,, 1.85-1.96 (9); v,idth of head, 2.55-2.77 (110); long diameter of 
eye, 0.55-()64 (1Y)); short diameter of eye, 0.48-).55 (10); length of 

-ocellus, 0.22-0.2h (1f)); width of 0cellus, 8- .22 (10): of8.1 width 
pronttum, 2.25-2.43 (10), (Ahmad, 155) ....... Q a/mon i (Snyder) 

0celli separated tii eyes by their ,hort diameter; lengtth of head to 
tip of labrurn, 2.3-2.81 (9); length of head to side base of manudibles, 
1.67-1.80 (10); width of head, 2.22-2.39 (10); 101g diameter of eye, 0.55
0.601 (10); short diameter of eye, 0.48-0.54 (10); long diameter of 
ocelIus, 0.25-0.29 ( 10); shrt dianieter of oceII us, 0.10-0.2() ( 1(); ocellus 
from eye, ).16-0.22 (10); width of proiot uimn, 2.13-2.3 1 (10) (Akhtar, 
1976) ............................ .........................0 . horai Roonwal and Chhotani 

Soldiers 
1. 	 P(stmentum extra-ordinarily wide, arched, almost as long as wide or 

only slightly longer than wide; length of head 1t side base of mandibles, 
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0.88-1. 17 (93); width of head at side base of mandibles, 0.57-0.72 (9) 
width of head at posterolateral ends of antennal carinae, 0.76- 1.13 (p3): 
maxinuiLm width of head, 0.87-1.09 (93); length of left mandible, 0.57
0.82 (93); tooth of left mandible from tip, 0. 10-0.24 (89); length of 
postmentum, 0.41-0.56 (92); width of postMIentum, 0.39-0.49 (92), 
(Akhtar, 1972) .................................... 0. lokanandi Chatterjee and Thakur 
Postmentum not extra-ordinarily wide or arched, distinctly longer than 
w id e ................................................................................................................ 2. 

2. 	 Antennae not uniformly coloured, distal articles darker than proximal 
artic les............................................................................................................3
 
A ntennae uniforn ly coloured ...................................................................... 5
 

3. 	 Head elongately oval, longer than wide, head index, 0.86-0.91; head 
mandibular index, 0.62-0.70; length of head to side base of mandibles, 
1.19-1.59 (132); width of head at side base of mandibles, 0.63-0.92 
(132); width of head at posterolateral ends of antennal carinae, 0.98
12.1 (132); na xiLumI width of head, 1.09-1.38 (131); length of left 
mandible, 0.84-1.00 (128); tooth of left mandibles from tip, 0.22-0.39 
(127); length Of pOstInlentuM, 0.59-0.96 (132); width of postmentumri, 
0.47-0.58 (132), (Akhtar, 1972) .................................... 0. ohesuv"(Raml r) 
H ead rectangu larly oval ........................................................................... 4 

4. 	 Larger species; length of head to side base of manldibles, 1.5 1-1.58 (10); 
width of head at posterolateral ends of antennal carinae, 1.15-1.23 (1(0); 
maximuinM Width of head 1.25-1.35 (10); length of left mandible, 0.99
1.06 (10); tooth of left nmndible from tip, 0.38-0.41 (10), (Akhtar, 
1972) ........................................ 0. gurdla,purcem'.s Ilolmngren and 1iolmgren 
Smaller species; length of head to side base of mandibles, 1.07-1.14 (8); 
width of head at side bae of mandibles, 0.65-0.72 (6): widtlh of head at 
posterolateral ends of antennal carinae, 0.87-0.90 (0); maXimumtlnl width 
of head, 0.95-1.001 (6); length of left mandible, 0.74-0.78 (6); tooth of 
left mandible fri- tip, 0.27-0.30 (6); Icngilh of postinen tui111, 0.63-0.7(0 
(6); width of postmentui, 0.39-0.44 (6), (Akhtar, 1974-b) ................. 0. 
)cshvutcmUiC Aikhtar 

5. 	 Tooth ol let maidihle placed in anterior third; IcngthIi of head to side 
base of mandibles, 1.44-1.62 (21); width of head at side base of 
mandibles, 0.82-0.)4 (21); width of head at posterolateral ends of' 
antenr al carinae, 0.98-1.14 (21); maxi muin width of head, 1.06-1.25 

http:1.06-1.25
http:0.98-1.14
http:1.44-1.62
http:0.39-0.44
http:0.27-0.30
http:0.74-0.78
http:0.87-0.90
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http:1.07-1.14
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http:0.41-0.56
http:0.87-1.09
http:0.57-0.72
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(2 1); length of left mandible, 0.78-0.88 (20); tooth of left mandible from 
tip, 0.28-0.35 (20); length of postmcnturm , 0.94-1.07 (21); width Of 
postinentuin, 0.48-0.54 (7), (Akhtar, 1972) ....... assnuttui I loligren 
Tooth of left mandible placed in basal half ............................................o) 

6. 	 Simaller ,pecies; length of head to side base of' mandibles, 1.()-I.83 
(18); width of head at side base of mrandibles, 0.88- 1.()3 (18); width of 
head at posterolateral end,, of anten nal carinae, 1.15- 1-29 ( 18), 
miiimulriwidti of head, 1.27-1.4 1 (18); length of let t mandi ble, 0.94
1.03 	 (18); tooth of left mandible from tip, (.0 1-0.56 (18): leirgtli of 
tpo,,tmenttum, 0.99- 1.11 (18); width of p5tinentLim, 0. 51-0.5 (I), 
(Akhtar, 1972) ...........................................0. I lii Roonwal and C'hhotani 
Larger species;, ligth fhead to side base of niandi blc,,. 1.98-2.32 ( It); 
width oI head at side hase of mandibles,,1.o- 1.34 (1t)): width of' head at 
).,teiolateral ends of"antenna.tl carinae, 1.48-1.72 (ItM): maximum width 

of head, 1.71- 1.Q0 ( 1)): length oft left mandilC, 1.2 1-I1.3) ( 10); tooth of 
left mandible from tip, 0.72-0.85; length Of postlment ni, 1.210-1.39 (1)); 
Width of )otrme ntiiMin 0.04-).74 (10), 0. lmn,ina(Akh tar, I972) .............. 
llo mgre n and II ol mgre n 

G en us MiC'ot('rnne.Wa sn ann 
Ke.y to species 

Imagos 
1. 	OcelIs very close to eye, separated by aboult one-third of its short 

diameter; length of head to side base mandibles, 1.03- 1.11 (10): width 
of head, 1.36-1.44 (10); long diameter of eye, 0.40 (10); short diamnetc 
of'eye, 0.35-0.37 ( 1(); eye from lowe, margin of head. 0.0-(). 11 ( 10); 
length Of Ocellus,. 0.18-0.25 (10); width of ocellusI 0.12-0. 18 (10); OcelILis 
from eve. 0.03-().07 (1t)), (Ahmad, 1955) Al. unicolor Snyder...................... 


0cclltts farther away from ee".............................
 

2. 	 lOstclvIpctPs distinctly shorter than half its width, larger species; length 
of head to tip of latabtim, 2.17-2.37 (17); length of head to side base of 
nandible)s, 1.35-1.50) (I5); width of eye, 1.77-1.85 ( 15); long dia metCi of
 

eye, 0.43-0.52 (15); sh t diameter of eve, 0.40-0.45 (15); eye froim
 
lower margin of head, 0.18-0.22 (15); length of' ocellts, 0. 17-).27 (15);
 

short diameter Of oceIILs, 0.16-0.18 (14); ocellus from eye, 0.09-0.13 
(14), (Ahmad, 1955) Al. mn.colA qgu. (1)esICux) :............................................ 
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limstclvpeus holf as long as \ide, sm ialler species ........................ ....
 

Eye separated from lo\wer maigi n of head b' lMl1abLoItlf [sI ,llt 
diameter: head dark brown; Ictlh l"of head to tip of lahiu I, I.()(- I S I 
(1(0); length of head to side bac of mai~len, 1.1-1 nIta\IninIII 
width of head, 1.38-1.40 (10); IenI.gth ol ocehllus, ! Thit 34 (1(f). e~e Ilulil 

lower margin of head, 0).15-0. 18 (10); length of occl li.. 13-f) (If)). 
width of" ocellu. .91-.3 (110); ocelius fronl CvC, f 3-M., it, 
(A\ ] nm ad , 1t)6 5 ) .................. ....................................... Al. l l '# <l ( ) .s l. l )
 

Eve closer to lo(er maroiri of head, se)arated h\h.mic-I(ith It,, h0ii 
diameter; head reddish brown; lIngth Of head to tipl (f Il:hita iI. h-) 
1.73 (1ff); length of head to side base of mlaidile,, I .08-0.15 ( M: 
width ofl hcad, 1.33-1.42 (I)); long diametei of eyve, 0T -f0-10 (It0): <"Iil 

diametcr of eve, 0.32-0.3(0 (1)); eve floim lowel illaiin ()I locfid. (t()
0.12 (Iff); length ot ocellus, . 18-0.() (1t0); width Af meullue,. Rf.lft-04 12 
(1tt); ocellis from eye, t).tf8-0. 1t( 10), (Alhmad, ..............1 /)i1)55) .'1 

I lolhn.gren 

Labrui with broadly curved tip; length of" head to side base oA 
mandibles, 0.82-0t 98 (45); width of head at side base oftmaidible,, (t57

0.07 (45); width of head at posterolateral end) of' alitclial Ca mm.ite, 
0.72-0.88 (45): nla\irniUm \iclth of head 0.80t-).Q04 (4 ); Ienethi d Iltt 

mandible, 0I.53-0).03 (44); width of i)otrientui. ).3)-).43 (4 ), (.,\khai, 
1972 ) ............................................................... n.lu 1 (1)e' r,III 

l.ahrui lancet-shaped ......................................
 

1lead moderately hairy; lentth of head to side base of inlndle,. 1)7

1.01) (74); ,width (o head at side base of nuandllc,, t).-4-(t.o3 (64), \" dth 
of' head at i)optcolateral cnd of antenrial carl,, 0a.3.3-(0.82 ((14): 
rllaxiillilnl width of head, 0.72-0))() (74); length of left I.mdble, ft45
0.53; lengtih I t,,tnerntuir, ((.32-0.47 (74); wIdtlm of i)m)tncnutun (.30)
(1.41, (74), (A khtar. 1972) . . ................................ IL /...........ltolingieen 
I lead deilekl hiairv: length of head ti ie ba e (if mandibles, 0.7-1-t0.%o 
(3) idth of heid at ide hase of nmnidmblc, (. I-0f 05 (4(0): \vith of 

head at poterolateral einds of antennal carirac, t.03-0.8(i (4ff); 
ina.iiinI width of head, (.72-(.9()) (40); length of left inandiblc, 0.47
0.57 (40); length of Immtnenu 0 -(35-147(4(t)) mainmun widfthh of 

pnstmentumi, 0.32-0.43 (40), (Akhtar, 1972) A!............... ALwilor Snyder
 

,N 

Soldiers 
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(1(); width of pottclypeu,, (R.39-(.41 (10), 	 1........
(Akhtar. 1972) ............. 
bdhwuistanic'ut Akhtar 
Antennae v,ith 14 articles ......... ................................. -

Eves alnuil ,tcircular, head reddish h-o v n with smo v tinge ............ 3 

lives n(it circtlaIr, ,,liightly triangularly oval, head lark hri\.n lth 

smil(, tiimn lWiith of head to(tip1of la;win ( i le 'itli o)Ie, , 1.23-1 '5 

andlihlcs, 08 -()ti1 \ L ()head l,mle lhse (i imi 	 ( (10) \ dil ii he 0,-I 03 
(il)), loig, diainctiL.tI cvc ,0.23-1) 25 ( Wi)"s n niiciliA \e, 0ho ami 


0.22 	(10), c\e from Io\'r inargin of h(,1 , 112-)14 (iM), IInl'i.r ut 
OcClIti,, i.00-0 ( fOCll ()(In-().iS(l(), lr,1 ) \ Idth Sl. ell ii e\ 

0().()-(0.()8 ( I0); Icngth iof clyi ,, ( 24-Hv2e, (I)): \Y'.ltlh .l 

pt)tclyeLi,, ()4 0 kYiar. 1074-1) . M < ir itt ,\hlrrad-. 47 (10), (I 	 .\I 

P stClVptCIs ,lclhtlv IC', than i ll islong, as \<ide, ltith iof head t(o tip 
of labram. 1.1)4-1.15 (11)), length or head to ,idce bcs o1 inindiblcs. 
0.70-( 83 ( 10), \ idtih of head, ()83-0.01) ( 1 ): lite ii,tiicer oI,c, () 20
0.21 (tt)): short diameter oA eve, ).1()-() (1I): C.' 11 ltw h\\Ci Irr;.rirln1;8 n 
ol head, (.12-I) 15; length of wcellu,, (.1)1- 10),(10) ,il idi OCliL,of 
0.72 (10); ocellu roi cv. 1.72 (I)), ( \limad, 1955). l PIpq' 

Snyder 
-stclVpcus almot, as lon as half its \ idth or slightly lmgcr ........ 4 

()celli close to e~C%,, separate by a citance of 0.07-(1.08 (10): length ot 
head to till) oi Illruin, 1.113-1.21 (10): length of head to side bac of 
mandiblcs. 0.78-0 n (It)), width 4f head. (8,"5-)l (10): lorng dilincte 
of eve. (1.22-.24 (IH): short dimeter of ct_, 0.20-0.22 (1(0): eve frim 
h)o\k r iari )Ihead. i.10-0.12 (I ),ICn l'th of1ocCllis, 0.I7-i)08 (1(0), 

\,idth o)f occllus, 0).05-0.00 (1(0), iccllis from e\c, 0.07-0.) (110), 

(Akhtar, 1972) ...................... s . ' Ainadl'docws 


O(c11l slig-htly nmire \ dell scparated, distance bcIwc.n i cclli and eyes, 
0.O8-.12; length od head to tip (if labrun, 1.17-.17 (31); length of heat', 

to de base (of mnidibles, 0.75-0.84 (43); width of head, 0 83-0.93 (44 ), 
Ahrmad, 155) Al. heimi Wa smani riutnutrhA I olnigr, n................ M. 


Apical half of nmandibles diitnctly wider than basal half; length of head 
t)side base of mandibics, 1.38-1.75 (5); maximum width of head, 0.86
1.06 (5), (A.har, 1974) ...................... M. udliki Akhtai
 

A picai h,,ir ,fm andibles not wider than basal half ................................
 

N< 

I 
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Genus Speculitermes Wasmann 
Speculitenne.s cyclops Wasnmann 

Imnagos 
I leatd capsttle dark orown; head densely hairy with many short hairs 

and a few ,,catteied long bri tle,; head al most ci rctIular, with a large sUb
triantnilarly oval, white, mid-dorsal spot; length of head to tip of labrirm, 
1.54-1.81 (10): f head slde base of maidihles. 0.88-0.98 	 (10); width1 ()ItI to 
o l,',d, 135- 1.52 ( 1(): long diameter of eve, 0.35-().3 () (10); short diameter 
of C\C,) U.)-0.. (l(1), C C if O)t lower margili of head, ().10-0.10 (10); length 

t ()('CIl ,,, () 14-0. 1 ( (10);width of ocellus, 0. 11-0. 12 (10), (Akhtar, 	1972) 

Genius liner'itermc Holiigren
lbillc'tvitwmus i/c'm. (W:a Sil a nn) 

Major Soldiers 
IleLd r )udL wI'h siciat te red niicroscopic hairs; antennae with 13 articles, 

third two and-a-half ti1e, :i,, lonz as ,second; length of head with nasus, 2.26
2.42 	 (l(p; Ieigth ot head ',thont nasus, 1.39-1.52 (10); width of head, 1.29
1.44 (10). (\kltitar, 1972). 

Minor Soldiers 
tI cad lo1g, lateral sides slightly depressed below antennal carinae; 

antennae with 13 articles, third two and-a-half times as long as second; length 
of head with Inasus, 1.5-1.74 (10); length of head wi thou t nasus, 0.94-1.93 
(10); width of head, 0.04-0.71 (10), (Akhtar, 1972). 

Genus A'icrocerotlernm(' Silvestri 
Key to species 

Imagos 
I1. 	 Antennae with 13 articles; length of head to tip of labrum, 1.03-1.14 

(10); length of head to side base of mandibles, 0.72-0.78 (10); width of 
head, 0.84-0.90 (10); long diameter of eye, 0.20-0.24 (10); short 
diameter (Of eye, 0.18-0.20 (10); eye from lower tmargin of head, 0.10
0.12 	 (10); lengthI of oceIIlus, 0.06-0.10 (10); width of oceIILu, 0.05-0.08 
(10); 	 ocleIS from eye, 0.00-0.08 (10); length of postclypeus, 0.22-0.25 

().- - I-- ( .-- '> 
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D. BUILDINGS 

The annual losses clue to termite attack in buildings are enormous as is 
evident from figures available from some countries. In the United States of 
America, the public spent nearly half a billion dollars yearly oi, termite 
eradication and replacement of damaged woodwork in 1960s (Ebeling, 11)68). 
The total loss tile to termite attack in Australia has been estimated at more 
than AS 7.0 million. In Malaysia, the repair to government buildings resulting 
from termites infestation was estimated to be 75,000 in 1953 (Harris, 
1971). The present day losses would be much higher than the figures 
reproduced here. 

EXcept for a survey coinducted by Chaudhr and Ahmad (1980) to 
assess the gros, lamage caused by termites to different timber species ised 
in rural and urban houses in different parts of Pakistan, no other study has 
been untidertakein in tile conuntry to estimate tile losses to )uildings, 
agricultural crops and forestry. The losses should be enormous as there occur 
several highly destructive termites all over the country. The amount of 
business the commercial termite operators are doing at present in Pakistan is 
no indication of the actual damage being done by termites because it is only 
in recent years that these firms have started the business. Moreover, a very 
small nunmber Of hou.,C owners in Pakistan get the termite eradication or 
terrnite-proofinig done. 

The tei mites reach the woodwork in buildings through covered runways 
from nests which may be IoLa:'x: Soic distance from the building. They ea 
ip the whole of the wood, leavimT a thin shell intact. Some termites fill the 

space in the shell with soil. The covered runways and encrustations on the 
woodwork, walls and ceilings are a common sight ili houses infested with 
termites. Sometimes, the termites make vertical tubes to reach the wood. 
When the wood is in contact with the earth under the floors as in tile case of 
door franies in our houses, the termites get into them from below and start 
eating tile wood. In some cases, there might :.t be any indication of thaj 
presence of termites. When the infestation is detected, considerable damae 
has already been done. 

C'hauldhry and Ahmad (1980) reported that 28 timber species are usedl 
in housCs in different parts of Pakistan. Of these, Eugenia comauni was found 
to be attacked most, whereas Pnius amagdalus, Pinus gerardialia, O)ea 
cuspidata, and Platanutsorientalis were found free of termite infestation. Ttie 
two common timber species, Pinus roxbutghii and Pinus wallichiana were 

0X 
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by Heterotemc.l indicola. This termite has been reported to attack also 

'Lokat', EriobotIya japonica,(Chaudhry et al., 1972). 

Ithas been reported by BLutani (1979) that Odonitotenrnes ohcsus isvery 
active incitrus plants especially insandy and sandloam soils inIndia. The 
termites work into the trees through the roots. Seedlings and young trees die 
of the attack and in the older trees the growth isarrested. Treatment with 5.0 
per cent Aldrin or Chlordane dust prior to planting reduces the attack 

considerably. 
In localities where termites incidence is high, the young fruit trees 

should be planted in plastic containers with Aldrin or Dieldrin treated into 

the soil. 

C. FORESTRY 
Most of the termites damage to forestry has been reported from young 

plani and seedlings. Damage to older trees may not be as serious as inlthe 

case of saplings. Among the older plants tucalvptus is,however, danaged 

consideably (llarris, 1971). When there is severe infestation, the trees are 

rendercd useless for commercial purpose. 
'he young plants are attacked by subterranean termites mostly 

belonging to the genera C(optotermes, Htrotcnrc,, Odontotermes and 

Aliciotcumw. 
The dry-wood termites which attack trees in Pakistan are Bijiditermes 

heesoli, Pwte ectroterme.s pishintmis, Epiculotermc.s paki.stanicus and 

Clyptotcrme.s karachic. is. Biiitedies heeoni has been recorded from Ficus 

bengal(/is, Dalhergia si.s.so, Baa/ihiia varie, ata and Ziz ph its jujuba (Ah mad, 

1955, Chaudhry et a!., 1972). Epicalotermes pakistanicu.s attack Acacia sp. and 

Lizy7hu's jujuba in the salidy coastal areas of Pakistan (Chaudhry et al., 1972). 

Ficus trees growing by the roadside in Karachi have been found infested by 

the dry-wood termite COptotermes karachielnsi, (Chaudhry et a., 1972). 

The activities of dry-wood termites are mostly confined to the dead 

branches of the trees. Occasionally, the activity may extend into the living 

portions and itmay then cause damage to the trees. 
Aldrin, 1)ieldrin, BI IC and Chlordane are being extensively used in 

forest nurseries and later on when planting these are used again to spray the 

roots before the soil is filled back. Dieldrin 2.0 per cent dLst used at the rate 
of 10- oz per cubic yard of potting mixture is sufficient for treating 500 pots. 

This treatment gives prot.ection against termites for 8 years (Harris, 1971). By 

that time the plants grow to a size when they are less likely to be damaged by 

termites. 
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mixed with sawdust applied to soil has proved very effective againt 
Microternes sp. (Gameel, 1969). 

Wheat 
Odontotermes obesus and Microtermes obesi are important pests of 

wheat also. Microterues obesi is reported to cause 6.0 per cent loss in the 
yield of wheat in India. In some localities the loss may be higher (Harris, 
1971). Irrespective of wheat variety, the damage caused by Microternes ohesi 
in Haryana State, India resulted in average loss of 9 1.4 per cent in yield from 
damaged tillers (Verma et al., 1978). The harvester termites are known to 
cause substantial damage by feeding on all stages of development of wheat in 
some parts of South Africa (Harris, 1971). These termites occur in Pakistan 
also. 

In Pakistan, dusting with Aldrin or Dieldrin before sowing has given 
good results (Chaudhry, 1978). Control of Odontoteres in India has been 
successful using Aldrin 5.0 per cent dust at 60 kg/ha, Chlordane 5.0 per cent 
dust at 40 kg/ha and applying BHC 10.0 per cent (30 kg/ha) into the soil 
before sowing. The use of Aldrin has been reported to stimulate the 
germination (Ghose, 1964). Soil application of 10.0 per cent Thimet at the 
rate of 10.0 kg/ha at the time of sowing or 10.0 per cent I3irlane 
(Chlorfenvinphos) granules at 10 kg/ha has also proved effective against 
Odontoternes o/e.sus attacking wheat in India (Srivastava et a., 1978). Seed 
treatment with 5.0 per cent Aldrin before sowing or. soil treatment with 10.0 
per cent BHC is recommended by the International Maize and Wheat 
Improvement Centre, Mexico. 

B. FRUIT TREES 

Several species of dry-wood and subterranean termites have been 
reported causing damage to fruit frees, especially the young plants, in 
different parts of the world. Bifiditennes heesoni causes damage to several 
fruit trees in Pakistan and India. These include plum, pear, apricot and guaa 
in Pakistan (Ahmad et at., 1979) and apple in India (Roonwal, 1970). CitruS, 
which is one of the most widely cultivated fruits in the sub-contirint and 
other warmer parts of the world, is attacked by seve-al species of termites, 
particularly the fungus-growers belonging to the genera Odontotennes and 
Microtennes. Coptotermes heitni in Indo-Pakistan sub-continent and 
Coptotennes cuwvignathu. in Indonesia have been reported to attack young 
mango trees. In Pakistan and India, mulberry trees are sometimes attacked, 
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A. AGRICULTURAL CROPS 

Sugarcane 
Though the sugarcane may be damaged by termites at any time of its 

growth, the early attack on planted setts may sometimes be quite serious. In 
severe case of attack on setts, the crop loss up to 30.0 per cent has been 
reported in some parts of India (Avasthy, 1967). In some parts of Africa, 
termites are included among the major pests of sugarcane (Rouzaud, 1962). 

The more important species which cause damage to sugarcane in 
Pakistan are Microtern.s ole.si, Microtermes inyvcophigu.I and Odontotermes 

obesus. Cop)toternes heIimi and Ileteroten'i' idicola may also sometime 
attack sugarcane. In areas of low rainfall or during dry period the damage 
may be maximum. In Cholistan desert area, Aficiotermes mcoplagus feeds 
on setts and seedling of sugarcane. It penetrates through the buds of the 
sugarcane setts which get filled with sand (Chaudhry et al., 1972). 

Termites damage to sugarcane can be appreciably reduced by spraying 
the setts and the furrows with Aldrin emulsion at the rate of 2-3 kg a.i./ha 
and Dieldrin emulsion at 0.35 kg a.i./ha - Luke and Ploeg (1950). 
Chlordane and Hleptachlor have also given good results. Heptachlor 
emulsion at 0.5-1.1 kg/ha - has an additional advantage of reducing the 
borer attack later on (Singh and Soneja, 1966). Dipping the setts for ten 
minutes- in a mixture of orango-mercury fungicide and Aldrin besides 
reducing the termite attack stimulates germination (Muthuswamy and 
Aravamudhan, 1958). The use of gainma-BHC, as a part replacement of 
nitrogen applied to the sugarcane increases germinaton of setts planted late 
in the season by protecting them from termite and borer attack (Singh and 
Kumar, 1979). 

Cotton 
A large number of termites have been recorded as pests of cotton in 

different parts of the world. Thirty-three per cent of the young plants have 
been reported to be damaged by Microtennes in the Gezira of Sudan (Hickin, 
1971). In Rajasthan, India the loss of cotton crop has been reported to be 
considerable (Bhatnagar, 1962). In Pakistan, Odontotermes obesus and 
Microternes obesi cause damage to cotton significantly. Control of 
Odontoterin.s in India has been possible oy drilling in with the seeds BHC 
dust (0.0675 per cent gamma) at a rate of 56 kg/ha (Patel, 1962). In Sudan, 
seed treatment with Aldrin at a rate of 1.0 kg a i/ha and 6.0 kg Agrocide-3 
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Genus Anguliternes Sjostedt 
Key to species 

Soldiers 
1. 	 Head strongly constricted in middle, lahbrum shallowly concave; length 

of head to side base of mandibles, 1.13 (1); width of head 1.05 (1); 
length of left mandible, 1.42 ( 1), 
(A khtar, 1974-1)) .......................................................... punjahen.i(A sA klutar 
Ilead only slightly or not at all constricted in middle, labrum deeply 
co n ca v e......................... 2.................................................................................


2. 	 Frontal projection in lateral view with a notch in ventral third; length of 
head to side base of mandibles, 1.21-1.27 (7); maximtim width of head, 
0.92-1.00 (7), (A khtar, 1972) ...................................-1.dchrac iA.s(G ardner) 

Frontal projection in a lateral view with a shalhw depression in middle; 
length ot head to side base of mandibles, 1.06-1.16 (5); maximum width 
of head, 0.86-0.90 (5), (Akhtar, 1972) ...........................A. hits.sai,iAhmad 

Genus DiscusliditeruwsKrishna 
DiscuspiditerespunjahensisHolrmgren and Holhngren 

Imagos 
Head brown and round, fontanelle small, sormewhat oval, antennae 

with 15 articles; length of head to tip of labrum, 0.91-1.09 (10); length of 
head to side base of mandibles, 0.70-0.77 (10); width of head ,0.90-0.95 (10); 
long diameter of eye, 0.19-0.21 (10); short diameter of eye, 0.18-0.19 (10); 
length of ocellus, 0.09-0.12 (10); width of ocellus, 0.07-0.0 ) (10); ocellus from 
eye, 0.07-0.09 (10), (Ahmad, 1955). 

TERMITEI DAMAGE AND ITS CONTROL 
Termites are of great economic importance because of the damage thy 

cause to agriculture, forestry and buildings. The damage to crops and trees ;s 
generally not as serious as the damage to buildings. Occasionally, however, 
the loss to agricultural crops particularly the annual cash crops may be quite 
serious. The dry-wood termites occasionally extend their activities from the 
dead to living portions of the trees and may then assume the status of serious 
pests. 

http:0.07-0.09
http:0.09-0.12
http:0.18-0.19
http:0.19-0.21
http:0.90-0.95
http:0.70-0.77
http:0.91-1.09
http:0.86-0.90
http:1.06-1.16
http:0.92-1.00
http:1.21-1.27
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2. Tooth on mandibles minute, indistinct; length of head to side base of 
mandibles, 0.78-0.88 (10); width of head, 0.72-0.78 (10); length of left
 
mandible, 0.94-1.00 (10); tooth of left mandible from base, 0.45-0.47
 
(10), (Akhtar, 1972) ...................E. neoparadoxai.sAhmad
 
Tooth on mandibles distinct; length of head to side base of mandible ,
 
0.87-1.05 (18); width of head, 0.77-0.82 (18); length of left mandible,
 
1.00-1.10 (18); tooth of left mandible from base, 0.47-0.57 (18),
 
(A khtar, 1972) .......................................................................
E.maliki A hm ad 

Genus Amitermes Silvestri
 
Amitennes belli (Desneux)
 

Imagos 
Head and body brown; head round, fontanelle elongately oval; 

antennae with 15 articles; length of head to tip of labrum, 1.04-1.15 (16); 
length of head to side base of mandibles, 0.74-0.81 (18); width of head, 0.94
1.06 (18); long diameter of eye, 0.21-0.25; ocellis from eye, 0.07-0.09 
(Ahmad, 1955). 

Key to species 

Soldiers 
I1. Mandibles with tooth laterally directed, placed a little anterior to 

middle; length of head to side base of mandibles, 1.16-1.25 (7); 
maximum width of head, 0.95-1.06 (7); length of left mandible, 0.54
0.65 (7); tooth of left mandible from tip, 0.21-0.25,
 
(A khtar, 1972) ...........................................................
A . paradentatus Ahm ad 
Mandibles with tooth slightly or distinctly posteriorly directed, placed 
alm ost in mid dle ..............................................................................................2
 

.	 Tooth distinctly posteriorly directed, distance from tip, 0.4z-0.45 (20); 
length of head to side base of mandibles, 1.17-1.27 (20); width of head, 
0.98-1.08 (20); length of left mandible, 0.77-0.83 (20), 
(A khtar, 1972) .....................................................................A . belli (D esneux ) 
Tooth only slightly posteriorly directed, dist'Ince from tip, 0.33-0.41; 
length of head to side base of mandibles, 1.19-1.40 (18); width of head, 
1.06-1.21 (18); length of left mandible, 0.72-0.82 (18),
 
(A khtar, 1974-1) ...................................................ahichi.atunicu.s Akhtar
A . 

1') 

http:0.72-0.82
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http:0.4z-0.45
http:0.21-0.25
http:0.95-1.06
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http:0.77-0.82
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2.40-2.50 (5); length of head to side base of mandible,,, 1.40-1.50 (7); 
width of head 0.87-0.95 (7), (Ahmad, 1955) .............Al. championi Snvder 

10. 	 Mandibles comparatively long and strongly incurved inapical half; 
length of head to side base of mandibles, 1.26-1.60 (20); maximu ii 
width of head, 0.04-0.79 (20); length of left mandible, 0.94- 1.05 (18), 
(A khtar, 1974) ................................................................Al. chalitdhn'i A khtar 
Mandibles comparatively short and stout, hooked at tip only; length ot 
head to side base of mandibles, 1.40-1.68 (21); mna\ilum width of head, 
0.85-0.96 (2 1); length of left mandible, 0.90-0.94 (2 1), (Akhtar, 1972) Al. 
.sakeuauensi.s Ahimad 

Genus Eremowerne.s Silvestri
 
Key to species
 

Imagos 
Head with numerous short hairs and long bristles; length of head to tip 
of lablrum, 1.04-1.09 (10); length of head to side base of mandibles, 
0.60-0.7 1(10); width of head, 0.78-0.84 (10); long diameter of eve, 0. 1(
0.20( 10); ,hort diameter Of eve, ).10-0.17; length i l ocellu,, 0.08-0.09 
(10); Width of OceIIus, 0.06-0.07 ( 10); ocellus from eye, 0(.04-0.06 (10), 
(A khtar, 1970)......................................................A l. a (Ih.aiP A hm ad 
Head sparsely hairy; length of head to tip of labru m, 1.00-1.07 (8); 
length of head to side base of mandibles, 0.08-0.75 (16); width of head, 
0.76-0.80 (15); long diameter of eye, 0.18-0.23 (15); short diameter of 
eye, 0.16-0.20 (15); length of ocellis, 0.07-0.12 (15); width of ocellus, 
0.07-0.10 (15); ocelLs from eye, 0.04-0.06 (15), (Ahrnad, 1955) E....... 

paradoxalisViolnmgren 

Soldiers 
1. 	Mandibles shorter than head capsule, outer margin concave near 

middle just behind level of tooth; frontal protuberance prominent; 
length of head to side base of mandibles, 0.82-0.90 (10); width of head, 
0.75-0.81 (10); length ot left mandible, 0.75-0.82 (9); tooth of left 
mandible from base, 0.39-0.44 (9), (Akhtar, 1972) .......E parada.ai. 
H-o!rngren 
Mandibles longer than head capsule, frontal protuberance weakly
 
dev e lo ped ..........................................................................................................
 

http:parada.ai
http:0.39-0.44
http:0.75-0.82
http:0.75-0.81
http:0.82-0.90
http:0.04-0.06
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http:0.07-0.12
http:0.16-0.20
http:0.18-0.23
http:0.76-0.80
http:0.08-0.75
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http:1.40-1.50
http:2.40-2.50


731
 

2. 	 Lateral sides of head below antennal carinae bulging; niandhleCs
 
strongly curved in apical half; length of head to side bae of mandihl'e,
 
1.40 ( 1); width of head, 1.09 (1), (Akhtar, 1974-b) ..A. ihotwnsi. Akh.ar 
Lateral sides of head below antennal carinae not bulging ............. 3 

3. 	 Mandibles as long as head capsule; length of head to side base of
 
mandibles, 1.13-1.21 (6); width of head, 0.80-0.89 (6); Iength o' left
 
mandible, 1.13-1.21 (6), (Akhtar, 1976) ................
Al. longignathtus Ahmad 
M andibles shorter than head capsule .....................................................4
 

4. 	 M and ib les fine ly serrated ...............................................................................
 
M andibles coarsely serrated ....................................................................
7
 

5. 	 Head capsule relatively broad, head index, 0.83-0.89; lateral sides of 
head capsule convex; length of head to side base of mandibles, 0.()4
1.07 (7); width of head, 0.84-0.88 (7); length of left mandible, 0.82-0.88 
(7), (A khtar, 1972) ..............................................Al. hahWchistani ils A hm ad 
Head capsule relatively narrow, head index, 0.69-0.78 .............................6 

6. 	 Mandibles less curved; length of head to side base of'mandibles, 1.09
1.19 (20); vidth of head, 0.80-0.92 (20); head index, 0.69-0.78 (20); 
length of left mandible, 0.90-0.94 (20), (Aklhtar, 1972) ................Al. heimi 
Wasmanr 
Mandibles more curved; length of head to side base of mandibles, 1.03
1.27 (10); vidth of head, 0.81-0.90 (16); head index, 0.69-0.78 (16); 
length of left mandible, 0.82-0.99 (15), (Akhtar, 1972) ....A. tenumgnathus 
Holmgren 

7. 	 Mandibles short, almost half the length of head capsule, slender, 
straight, but strongly incurved in apical one-fourth; length of head to
 
side base of mandibles, 1.44-1.64 (22); width of head, 0.86-0.98 (22);
 
length of left mandible, 0.76-0.89 (22),
 
(A khtar, 1974-) .......................................................tn icus Akhtar
Al. p 	i w 
Mandibles distinctly longer than half the length of head capsule .......... 8
 

8. 	 M andibles slightly incurved at tip ...........................................................
9 
M andibles strongly incurved at tip ........................................................10 

9. 	 Mandibles long, delicate; only slightly incurved at tips; length of left 
mandible, 1.03-1.07 (4); length of head to side base of mandibles, 1.44
1.54 (4); ,aidth of head, 0.89-0.96 (4) ...................
Al. prochampioniAkhtar 
Mandibles comparatively short, thick; length of head with mandibl,s, 

http:0.89-0.96
http:1.03-1.07
http:0.76-0.89
http:0.86-0.98
http:1.44-1.64
http:0.82-0.99
http:0.69-0.78
http:0.81-0.90
http:0.90-0.94
http:0.69-0.78
http:0.80-0.92
http:0.69-0.78
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http:1.13-1.21
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found infested in 12.0 per cent cases. Cedrus deodara, used in whole of 
Pakistan, was found to be fairly resistant to termite attack. 

The extent of damage to structural wood depends upon the species of 
the timber and the species of termites. Different species of termites have 
different food preferences. Akhtar (1981) reports that Pinus wallichiana is 
highly resistant to CoptotcrmCs heiMi but the same wood was found to be 
susceptible to the ittack by Bifiditrme' becsoni. Akhtar and Ali (1979) 
reported that wooden blocks of Cedro deodara dried at 60"C for 48 houIs 
were readily eateH bv Odo RtoRm,S oe'SILS, but were highly resistant to 
C(ptotemr ,heimi (Akhtar and Jabeen, 1981-a). Undried blocks of the same 
wood w0hen nil'ered to fiitiditeimes he,'e;iproduced diarrlhoeaic conditionS in 
the teimitc (Akhtar, unpublisled). 

Termite Species Attacking Buildings in Pakistan 
leven species of terilites destructive to woodwork in buildings have 

been reported fnio differen parts of Pakistan (Aktztar, 1)82). 
1. Allacanth)'tc ll'A i'valyi s: This termite O)ccUrs in Balochistan where it is 
very wilely distributed. It st( rcs ,mall pieces of stonles, straw, flowers and 
grass in some chiunbers of its motund. Like Oidontotermes ohe'a, , it makes 
earthen encrustations on tree,, and woodwork in huildines (Figure 11). It is 
one of the most destructive termites of Balochistan, damagig woodwork in 
buildings, roadside trees, fence poles, etc. 
2. Psammnotermes rajasthanicus: This desert termite makes subterranean 
nests. The foraging galleries are very delicate. They are made of sand 
particles glued together. This termite is common in Sindh, where it has been 
collected from woodwork in buildings. It has been reported infesting 
woodwork in buildings in India also (Roonwal, 1970). 
3. Coptotennes heimi: This highly destructive termite is widely distributed 
in Pakistan. It nests in trees, stumips, doors and fence poles. It does not build 
mounds in Pakistan. Its feeding pattern is very characteristic. It consumes the 
inner part of the wood, leaving the outer layer intact. "[he interior of the 
attacked wood contains carton type nest material consisting of reddish brown 
thin partitions of the deposited excrements. It does not bring soil in the 
wood. 

4. Ileteroterues indicola: It is one of the most destructive termites 
occurring in Pakistan and India. An entire town in India has been reported to 
have been completely ruined by this termite (Roonwal, 1970). It makes 
subterranean nests and reaches wood at long distances through hard galleries \, 
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of cemented excrements miyed with soil particles. The consumed wood i, 
generally replaced by brownish carton of excrementous material. Sometimes 
the consumed wo(.0 is replaced by earthy material (Akhtar, unpublished). 
5. Odontoternnes o;,,ms: This fungLIs-growing termite has been recorded 
infesting structural wood in the Punjab and N.W.F.P. It is now more common 
in villages than in Urbanized areas. Since it is a mound-blilding termite, it is 
easily located and destroyed when the land is cleared for putting LIp 
buildings. Covered galleries and encrustations are seen all over the infested 
wood. The wood consumed is replaced by soil. The galleries made by this 
termite can be easily distinguished from those of Heterotermc.s indicola by 
their colour, size and texture. They are lighter, broader, more delicate and 
are made of earthy material. 

6. Odontotermes pavidens: This is a non-mound building fungus growing 
termite. It has been recorded damaging woodwork in houses in N.W.F.P. and 
Azad Kashmir, where mud houses are common. It easily makes its way 
through mud wall. Like other fungus-growers, this termite also replaces the 
consumed wood with earth. 
7. Microterme,% obesi: This species, also a fungus-grower, makes 
subterranean nests consisting of numerous small, widely separated earthen 
chambers conc:ected by narrow passages. It has been reported damaging 
woodwork in cities in the Punjab. 

8. Microtemle's itnicK")r: The feeding habits of this termite are like those 
of Mictoternis obesi. These two species together come next to Heteroterlue.s 
indicola in damaging structural wood. 

9. Microcerotenrsbaluchistanicus:It has been collected from buildings in 
Khanewal and several localities in Sindh. It makes light reddish brown 

galleries or runways consisting of excreta. 
10. Microceroternies heinzi: It is a widely distributed termite having been 
recorded from many localities in the Punjab and N.W.F.P. Its feeding habits 
are like those of Microcerotennes haluchistanicus. 

11. Alicrocerotenes tenuignathus: It has been recorded from all the 
provinces of Pakistan. Its presence in buildings has been reported from 
Khanewal and Bahawalpur. Serious damage to library books by this termite 
has been reported by Chhotani (1980) in Delhi. 

Prevention of Damage to Buildings (Pre-construction Treatment) 
The buildings can be kept safe from termites for a long time if the 



741
 

insects are prevented from gaining entry into them. The measures involved
 
are taken at foundation stage of the building by putting up chemical barriers
 

The cheilical,
inthe So il. to be used should be of long persistence and low
 
toxicity to plants.
 

The chemical,, that have ploved very effective chemical
as barriers in 
the soil belong to the chlorinated hydrocarbon group of insecticides. 

The results of the long term termite experiments carried out at the 
Southern Forest Experiment Station Gulfport, Mississippi, U.S.A. show that 
the following chemicals remained 100 per cent effective for the period 
mentioned against each; Chlordane (1.0 per cent), 30 years; Aldri n and 
Dieldrin (0.5 per cent each), 29 years and Heptachlor (0.5 per cent) 20 years 
(Beal, 1980). 

The following strengths of the emulsifiable concentrates and the 
dilutions are recommended:-

Pounds of insecticide One gallon of 
per gallon of emulsifiable 
emulsifiable concentrate added
 
concentrate 
 to following 

gallons of water 

Aldrin: 4 99 
Chlordane: 8 99 
Diledrin: 1.5 36 
Heptachlor: 4 99 
(Data from Hickin, 1971) 

Dilute water emulsion of the insecticide is applied on all the sides of 
foundation trench by means of coarse spray and when the foundation wall 
reaches the ground level itshould also be treated before the trench is filled 
in.A second treatment is recommended when the trench is half filled. 

The Pakistan Burmah shall have recently marketed an insecticide 
under the pruprietory name of "Shelldrite" for use as soil insecticide against 
termites. 

The use of Aldrin, Dieldrin, Chlordane and Heptachlor, the four most 
effective and most widely employed chlorinated hydrocarbon insecticides 
against termites, is now being discouraged because of the environmental 
hazards they cause. Already, in some countries these insecticides have been A2'
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banned except for use against termites. It is likely that in tile future they may 
not be allowed to be used against termites also. Therefore, the scientists are 
now engaged in finding suitable substitutes for the chlorinated hydrocarbon 
insecticides. 

Several broad spectrum insecticides which are now marketed for 
control of agricultural pests have been tested against termites. In the field no 
treatment was more than 50 per cent effective for 11 years (Beal, 1980-b). 
Chloropyrifos (2.0 per cent) remained 50.0 per cent effective for 10 years. It 
was only during the final year that its effectiveness decreased to 50.0 per 
cent. Comphechlor at 1.0 and 2.0 per cent was the only other chemical which 
remained effective for more than five years. The chemicals proved effective 
for longer periods when applied under a concrete slab. Under a concrete slab 
the chemicals which remained 100 per cent effective for 11 years at 2.0 per 
cent were Proxpur, Comphechlor an Chlorpyrifos. At 1.0 per cent only 
chlorpyrifos was found to be effective for 11 years (Beal, 1980-b). 

Studies on some non-chlorinated hydrocarbon insecticides for soil 
treatment against termites have been conducted at the University of the 
Punjab, Lahore also. The field tests were carried out under specially 
designed concrete slabs. Preliminary results indicate that Oftanol 
(lsofenphos) an(l Lorsban (Chlorpyrifos) have the potentiality for use as 
chemical barriers in the soil against termitcs. 

CONTROL METHOI)S 

Long-term Measures 
To control termite infestation from the building and make it termite 

free for some years, the access of termites from outside into the building 
should be prevented. This is done by treating the soil around the building 
with chlorinated hydrocarbons. Water emulsions of Dieldrin (2.0 per cent) 
and Chlordane ( 1.0 per cent) are recommended. 

To treat the building with concrete floors, holes are bored through the 
slab or bored horizontally through the foundation wall from outside below 
the level of the slab. 'Fhe holes in the floor are bored 30-45 cm apart along a 
line nearly 15 cm from the wall reaching the soil below the floor. The holes 
to be bored into the foundation wall from outside should be 1.0 to 1.5 il 
apart. The holes are then filled in with the insecticides under pressure. The 
foundation of the building should also be treated to provide an effective and 
durable chemical barrier. For this purpose, a trench 30-36 cm deep and 15-30 v
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cm wide is dug all round the bMiglg. -Ioles are bored 30 cm apart inti) the 
bottom of' the trench. The trench is then ,prayed with inCcticide at the late 
of 4.(0g per 10 liCar ft.The excavated ,,oil Is filled back and tieated , ith the 
insecticide at the same rate as the trench. 

If it1, l()t p)sile to hfoundation ,lrv dire to CoICFCtCtxfilthe maso 
Co.er%ifl hole, are bored In all aroind and the liicctiCide i,puished in uder 
1)resu C 

Short-termI,|easu res 
I or tcmporary relief, the infested wooidwork s0)tuld first be cleaned off 

the CO\ cIed rulMavs a rd eCerustat"ions and treated with any of the four 
chlorinated Ilydrocarbon insecticides mlentioCned alboe bv ricalas of"brUsh Or 
cotton -v,ab. \Vooden almirah,, should riot be placed in contact with the \%all. 
The le-,of the ailmirah ,,houlld e erlCuentlY treated with Inlsecticide. Illthe 
case ()tbuilt-in allirrah, the entric inner suirface should be treated with the 
inscticidc Slielldrite (neutral ,rade). marketed b,P'akistari Burniah Shell, is 
alo etl,:cti'c aanIll' the 1ir m tes irrfestim, the \,oodwork 

E. 	New Approaches to Teriite Control 
,illrecent vc:-irs - soilc new lilies of iir'. ,tlizatioll inl the field of teriite 

colllrol have been initiated with a view to exloring the possibility of 
contIollinie these in ects< hroughh the uC Of chemicals which interfere with 
chhmitde hpositiomaitilnorpiohi,iu0ele hormne analogIes, baits,lnr 


avitibiutrIc, ari p studies ale ,till
tlh~1111dgtof the-,(e 	 inthe laboratory
 
si lae. 

(hemicals Inhibhiting ('hitin I)eposilion 
A lie e,chemical tiiitider tIe naiie of I)imilin, coilmoily knrOwn as 

Ii flu bc r.ur iihas been produced by Diiphar b.v., the Netherlanc. It is very 
different from tlhe c(llve cional Ilnsecticides inlthat it cales the deith of the 
insect through rinterfe ring with chitin deposit io iidIrinrig Ille tumor )hOsis. 'he 
ruoulting larva oI nmvipi-h inder the illt]ience of l)irmiliir is iot able 1o cast off 
the extiviae and, a,a rc-u lt,itries. The rle\, che inical has ov.cical effect also, 
because the deposition of the chitinl intile Clli,( is interteed with. 

While this insecticidc has beer: tried Successfullv a;ialnt several in-elct 
pests, only oine refrice ,i ara lable iiiliterature concerning its effect oin 
termites. I)eppcIreitar and Korioth (1981) have repirted that DImilin 
inhibited the development of Itteroternfcs iudhcolu and Rtcicultcncsmrs 
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flavipe~s, reulting into high mortality. The application of 1000 ppm Dimilin 

caused 100 per cent mortality, Heteroternews iwlicola after 12 weeks and in 

Reticulieiters/lavipesafter 14 weeks. 
Some studie,, on the effect of Dimilin on uptot'clmr Izhcii. 

flterotrnw, indicola and Mictocetruunmn chamnpioni hac been carried )Li 

at the Punjab Univerity Zoological Laboratorie,,. limilhn at a lose late OI 

100() ppmi caused 100 per cent mortality in(-')toterm s hicni het\,en 14 

and 10 days. Within 24 hours of treatment, tliister-li,,K,wellings started 

appearing on the abdomen which later on bur,,t alld caucd the death of the 
termite. Ileieroteri"% iuIdico/a was equally susceptible to Dlimilin. 

MicrocroRtrrC.', chlaflpionli Wa, found to be more susceptible than either 
CoptoternzeL lcinhi or ithtroterntes duicola. Application of the insecticide it 

the dose rate of 1000 ppm caused 100 per cent mortality in 8 days. 

Juvenile Hormone Analogues 
A numb1er of synthetic organic chemicals are now known to mimic 

juvenile hornones. Besides being of great importance in the caste 
determination in social in,ccts, these juvenile hormone analogues (JHA's) 
have attained added importance as biological control agents (Salama ei a!., 
1974). They cause mortality in insects by inhibiting ecdysi,,. The .IA's have 

been utilized in c mtrolling some insect pests, particularly the lepidopterotis. 

It hLi' been reported that J[IA's produce many effects on termites, the 

most pronounced of which is the production of superfluous soldiers, which 
may be normal individuals, worker-soldier and iago-soldier intercastes. 
Low dosages of JlIA's may convert up to 70 per cent of the workers and 
nymphs into pre-soldiers within 2-6 weeks of treatment (Howard and 

Haverty, 1979). This high productioi' of soldiers which are needed only for 
defence is a great drain on the economy of the termite colony which may 

ultimately be annihilated. Death of termites, both directly and indirectly 
through inhibition of ecdysis under the influence of JHIA's has also b'en 
reported.
 

With a view to exploring the possibility of controlling termites through 

the use of juvenile hormone analogues, some studies have been carried out at 
tie Punjab University. 

Our studies on the effects of juvenile hormone analogues AY-22, 342 (a 
product of Ayerst Research Laboratories, Montreal, Canada) and ZR-515 
(produced by Zoecon Corporation, Palo Alto, California) on local termites 
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give a clear indication that they have a potential to control the termites. The 
results arc summarized below:

(i) 	 JHA - treatment results into the production of superfluous 
soldiers in sigi;ficantly large numbers. 

(ii) 	 There is some correlation between the number of superfluous 
soldiers produced and the mortality in the colony. 

(iii) 	 Some spread of JIIA's in the colony does take place through 
trophallaxis. 

(iv) 	 JHAs inhibit or reduce significantly the production of 
replacement reproductives which adversely affects the colony. 

(v) 	 Hatchability of eggs is greatly affected under the influence of 
juvenile hormone analogues. 

(vi) 	 Tie response to JI IA's treatment varies with the species and the 
JHA. IIt-rhterc.s indicola is more responsive than Bilifi'ternes 
bel.soti in the production of superfluous soldiers when fed on ZR
515 treated food, while the latter iS more effective than AY-22, 
342 against Biliditeresheeoni. 

Termiticidal Baits 
Exploiting the habits of social insects to groom one another and 

exchange food, a phenomenon known as Trophallaxis, attempts have been 
made to transport slow-acting chemicals to termite colonies using attractants. 
It was first reported by Esenther et aL, (1961) that the subterranean termites, 
Reticulitermes spp., were attracted to wood decayed by the fungus Lenzites 
trabea. Since then, fuLgus-decayed wood bait blocks have been used in 
several laboratory and field studies and their effectiveness in attracting the 
termites is now well established. 

The field trials of fungus-decayed wood bait-block using Mirex as the 
slow-acting insecticide were initiated by Esenther and Gray (1968). The 
results provided a basis for controlling termites by baits. Further trials were 
made by Esenther and Beal (1974, 1978). Information from these studies 
rvlicated a possibility of making use of bait-treatment in buildings also. 

Mi ex bait treatment in simulated buildings, consisting of a 15 cm square 
c,mcrete foundation has given promising results (Esenther and Beal, lt979). 
Encouraging results have also been obtained in treating termite-infested 
buildings by placing Mirex-treated fungus-decayed wood blocks at points 
accessible to termites (Beard, 1974). Prior to placing the insecticidal bait 
blocks, non-insecticidal bait-blocks were put to attract the termites. 



746
 

Fungal-decayed wood bait blocks have also beenlu,,d in the transp)ort 
of antibiotics to the termite nest for defaunation of the gut fa.u na. The same 
technique has been very successtully put into operation for transtport of 
juvenile hormone analogues to the termite nest for creating imbalance in the 
termite colony resulting from tie production of su perflu ou, soldiers. Toilet 
paper rolls also attract termites in the field and can, therefore, le used for 
field baiting against some termites. It was reported hv French and Robilion 
(1980) that if toilet paper rolls are put oil the ground il proximity with 
wooden stakes to be tested for termite attack in the field, tile infestation is 
hastened. The toilet paper rolls attract th, termites. They can also be Ised 
for detecting the Ipresence or othc rwie of the termite in tIie field. 

Fiench and Robinson (1981) have used toilet paper rolls for 
aggregating su iterranean termites. Steel druLms with small holes In the 
bottom packed with lk,&nipened to ilet paper rolls when buried in the grotlilc 
Ip to one-(ltiarter of their length attracted termites in large nu mibers. In oir 

studies also we have used toilet paper rolls for detecting tie pesence of 
termites in the field. The material is attractive to our local termite, 
l-eterotcrm.s im(icola. 

Antibiotics 
It has been known for a long time that the survival of lower termites 

depends upon flagellates, because they do not produce the enzyme reclilired 
for digestion of cellulose. This aspect of termite biology is now being studied 
to control the termites by elimination of gut protozoa using antibiotics and 
other chemicals. 

Several antibiotics have been tried at Forest Experiment Statiorn, 
Gulfport, Messissippi, USA for elimination of the gut fauna. Mauldin and 
Rich (1980) reported that ('hlortetracycline eliminated all the flagellates 
from Reticulitermes Jlav'ipeA and killed the termites. His laboratory findings 
are now beilig tested in the field. 

Some studies on the possibility of using antibiotics for termite control 
have also been carried out at the Punjab University. Of the several 
antibiotics tested in the laboratory for defaunating termites, tetracycline 
proved most effective against Heteroternes inlicola. Within teti days of 
feeding the termites on antibiotic-treated food, all the termites irn the test 
dishes died. 

Pathogens 
During recent years, lot of work has been done to develop microbial 
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control of insects. Being specific to insects and harmless to man, the 
pathogens now being employed for biological control of insects have a 
definite advantage over chemical insecticides in many respects. 

Among bacteria, Bacillus thutitigiensis has shown a great potentiality as 
a microbial insecticide. Several strains of this bacteri have been 
successfully tried against various imect pests. Commercial preparations of 
Bacillus thuingiensis are now available in the market. 

Besides bacteria, several entomogenmOs fungi have also shown a great 
promise iii insect control (Steinhaus, 1950). 

While extensive literature has accurmulated on the use of microbial 
pathogens oin a wide variety of insect pests, only a few studies have been 
carried out on their effect,, on termites (Lund, 1971; Vypijach, 1972). 

l\ [eusivc ,,tudies have been carried out at the Punjab University to test 
the pathogcncitv of var i()ii5 bacteria and fu ngi against local termites. The 
results show that Bllii' ttmringiensi and its commercial p~reparations such 
as Bactospeine, liotrol and lhuricide are highly pathoenic to termites
Hleteroterncs indicola, Oilontotcrne%olbetus and Alicroc'cr, mics chatllfionll 

One of the strains of Bacillus thutriigicn.4s, i.e., 201:11 rouLman l0f was most 
effective against Bijiditerme.s tce vnL. fI('te'owmilc iudicola was highly 
susceptible to all the strains of Ba'ilh thuringic'ui tested in the lab )ratory. 

Several pathogens have been collected from termite colonies in 
different parts of Pakistan. These include Serratia macetscens, 
Stapn vllococcus aurcl S, Isullonionas Jlore.scens. Citohacter 'reum(lii, 
Enterobacter aeiogetls and two new strains of Bacillus tlurin'icnsi*and 
Bacillus cerens. Their pathogenicity to termites in the laboratory was tested. 
They showed varying degrees of pathogenicity to termites.Two fungi 

A.pergillus ]iarus and A1w.,igillus 5p. - tested in the laboratory also proved 
toxic to termites. It was found that A.spergillus jkwt when coribined with 
Bacillus thiurgiens is or !Ps udomonus Iluoi,.'e.s . atnarc(censor ienw 
caused mortality in termites more rapidly than when used alone. 

REFERENCES 

Afzal, M. 1981. Studies on the biology of Bifiditernes heesoni (Gardner) 
(Isoptera: Kalotermitidae). Ph. D. thesis, University of the Punjab, 
Lahore. 

Afzal, M. 1982. The nesting system of a harvester termite, Anacanthoterme 

http:thutriigicn.4s


748 

macrocephalus (Isoptera: Hodotermitidae) and influence of ecological 
niche 	in Pakistan. Socio-biology, 7:245-257. 

Afzal, M. and Ahmad, M. 1982a. Effects of juvenile hormone analogues Oil 
colony foundation and caste differentiation in the termite, Bililiternes 
beeson. Material u. Organismen, 17: 35-49. 

Afzal, M. and Ahmad, M. 1082b. Significance of existent castes on the future
 
caste differentiation, of Bifiditennes beesoni (Gardner) under the
 
influence of a juvenile hormone analogue. Ibid., 17: 93-116.
 

Afzal, M., Ahmad, M. and Salihah, Z. 1982. The minimum duration of 
exposure to juvenile hormone analogue A-22, 243 for soldier 
differentiation in Bifiditennes beesoni (Gardner) (Isoptera: 
Kaloterinitidae). Pakistan J. Zool., 14: 231-232. 

Ahmad, M. 1950. The phylogeny of termite genera based on imago-worker 
mandibles. Bull. Am. Mus. Nat. Hist., 95: 37-86. 

Ahmad, M. 1955. Termites of West Pakistan. Biologia (Lahore), 1: 202-264. 

Ahad, M. 171. Termite,, ad ev'olutionarv biol(g,,,. Pre,,idential addrcs,, 
Section 1) 	 (Bliolo g,), Twentv-third Pakistan Scicnce Conference, 

.Peshawar, p 1-1. 
Ahmad, M. 195. Termites ,Iloptera)of T'ha iland. Bull. Am. NI us. nat, I list., 

131: 1-114. 
Ahmad, M. 1976. The soldierless termite genera of the Oriental region, with 

a note on their phylogeny (Isoptera: Termitidae). Pakistan .1.Zool., 8: 
105-123. 

Ahrnad, 	M., Af/al, M. and Salihal, Z. 1980. Laboratory studies of post-flight 
behaviouL and colony formation in Iet'totennes indicola (Wasmann) 
(Isoptera: Rhinotermitidae). FProc. 1st Pakistan Congr. Zool., pp. 227
237. 

Ahmad, 	M., Afzal, M. lr,,t -,alihah, Z. 1982. The effect of different relative 
humidities on sui, i and moisture loss of workers and soldiers of 
Heterotetmes ihicola (Wasmann) (Isoptera: Rhinoteinitidae) Pakistan 
J. Zool., 14: 65-70. 

Ahmad, M., Sheikh, K.II., Jafri, R.H., Kayani, S.A., Afzal, M., Khan, K.I., 
Salillalh, Z. and FtZal, 0. 1979. Biology, pathology and distribution (in 
relation to soil conditions) of termites of Pakistan. Final Technical 
Report of PL-48) project FG-Pa-20!i/AI7-lS-21, University of the 
PIu njab, Lahore, pp. 1-424. Mimeographed. 

Akhtar, 	 M.S. 1972. Studies on the taxonomy and Zoogeography of the 
termites of Pakistan. Ph.D. thesis, University of the Punjab, Lahore. 

Ni" 



749
 

Akhtar, M.S. 1974a. Zoogeography of the termites of Pakistan. Pakistan J. 
Zool., 0: 85-104. 

Akhtar, M.S., 19741). New termites from Pakistan. Biologia (Lahore), 20: 
23-31. 

Akhtar, M.S. 1977. Preliminary observations on the development of the 
incipient colony of Odontoterne.s lokanandi Chatterjee and Thakur, 
with a description of the hitherto unknown imago caste. Ibid., 	23: 173
177. 

Akhtar, 	M.S. 1978. Some observations on ,warming and development of 
incipient colonies of termites of Pakistan. Pakistan J. Zooi., 10: 283
290. 

Akhtar, 	 M.S. 1979. On a Palaearctic termite gFenu .1naWaYhoctrucn'e 
Jacobson (Isoptera) in Pakistan. Biologia (Lahore), 25: 11-170.
 

Akhtar, M.S. 1981. Feeding responses to wood an1d wood extracts 
 by
Bijiditermwi heeoni (Gardner) (Isoptera: Kalotermitidae. Int. Biodetn. 
Bull., 17: 21-25. 

Akhtar, M.S. 1982. Structural wood destroying termites (Isoptera) of 
P:akistan. In the biology of social insects (eds. M.D. Breed, C.I. 
Michen.r and H.E. Evans). p. 147. (Abstract).


Akhtar, 
 M.S. and All, S.S. 1979. Wood preferences and survival of 
('Co)totrnle' heimi (Wasnlmann) and OdontoWrmnCS oht'tIs (RlnbLr)
(soptcra). Pakistan .1.Zool., 11: 303-314. 

Akhtar, M.S. and Jaheen, M. 1980. Natural re,,istance of' inJt. hallichiana 
A.B. Jackson to tcrmites. l'roc. 1st Pakistan Congr. Zoo!., pp. 245-249. 

Akhtar, M.S., and Jabeen, M. 1981a. Influence of specimen size on the 
amount of wood consumed by termites (Isoptera). Pakistan J. Zool., 13: 
79-84. 

Akhtar, 	 M.S. and Jabeen, M. 1981b. Responses of C(optoternes heimi 
(Wasnann) (Isoptera) to woods, wood extracts and essential oils of 
timbers. Material u. Organismen, 16: 199-206. 

Avasthy, P.N. 1967. Sugarcane pests in India. PANS (A), 13: 114. 
Beal, 	R.H. 1980a. The use of chemicals for termite control: Methods and 

techniques used worldwide. Sociohiology, 5: 163: 169. 
Beal, 	R.H. 19801). New materials for termite control. Pest Control, 48: 46-54. 
Beard, R.L. 1974. Termite biology and bait-block method of control. Conn. 

Agric. Exp. Stn. Bull., No. 748. 19 pp.
Bhatnagar, S.P. 1962. Insecticidal trials against termites infesting cotton 

plants in Rajasthan. Termites in Humid Tropics, Paris, UNESCO, p.
223. 



750
 

Bordereau, (. 1075. I)eterminisnle tics castes chez les termites supericulrs 
rise en evidence d'un controle roval dans la formation ie Ia castc 
sexuee che7 AIhwrolCrnzcs leIlicuom' Smeat hmanl (Isoptera, 

TermitidaC). Insects SociIIux, 22: 364-374. 
Bu tani, D.K. 1979. Insects a.ind fruits. New Delhi. 
Chaudhry, G.O. 1978. 1Ian t protection measu res for field crops on small 

holdings in Pakistari. In Technology for increasing food prodtiCtion: 
proceedings of the second FAO/SIIDA seminar of field food crops ill 
Africa and the Near East, L.ahore, Pakistan (ed. J.C. lolmes), pp. 54
58. 

Chaudhry, G.U. 1954. A useful termite. Pakistan .1.For., 4: 31 -32. 
Caludhry, G.U. 1955. Notes on a collection of termites from Pakistan. Ibid., 

5: 40-43. 
Chaudlhry, M. I. and Ahimad, A. 1080. Ecology and control of econoniically 

important termite species of Pakistan. Final Technical Report of P1 

480 Project F;'G-Pa-200/A17-IS-28. Pakistan Forest lnstitute, Pehawar. 
Chaudhry, NI. I.,Ahmad, M., NlaIik, N.K., Akhtar, M.S. and Ar,,had, M. 19'72. 

Termiles of akrstan - identity, dtriltion, anId eclohwcal 
relationhip,,. liiiil 1 eclinical Report of PI-48() iroject A-17-1IS-12, 
'akistan I rer, InstilutC, I'chiawar. 

Chhotani, ().I 1980. lermite pests of agriculture inthe Indian region and 
thei conitr)l. ZA ol. Surv. India tech. Monogr., No. 4, pp. 1-84. 

Desneux,J. 1906. Varities termitologiques. Annls Sec. ent, Belg., 49: 336-360. 

Doppelreitei, it.and Korioth, M. 1981. Entwicklungshen'-iung durch 

Dlflubel~zuron bei den Bodontermiten fhettotere.s inlicola and 

Reticuliwtnne.s flav'ips. Z. angew. Ent., 9 1: 13 1-137. 
Ebeling, W. 1Q68. Termites: Identification, biology and control of termites 

attacking buildings. Calif. exp. St. extn. Serv. Manual. No. 38. 

Emerson, A.E. 1949. The organization of insect societies. In Principles of 

Animal Ecology (authors; W.C. Allee, A.E. Emerson, 0. Park, T. Park 

and K.P. Schmidt), pp. 419-435. 
Esenther, 	G.R., Allen, T.C., Casida, J.E. and Shenefelt, R.D. 1961. Termite 

attractant frorm fungus-infested wood. Science, 34: 50. 
Esenther, G.R.and Beal, R.I. 1974. Attractant-mirex bait suppresses activity 

of Rcictw rnres spp. J.ecoin. Ent., 67: 1321-1325. 
Esenther, (G.R.and Beal, R.i 1.1978. Insecticidal baits at field plot peririetei s 

Stl )lYC', fti0t1ittnWS. Ibid., 71: 604-607. 
Eserither, G.R and Beal, R.ll. 1979. Termite control: decayed wood bait. 

Sociobiology, 4: 215-222. 



751
 

Escnther, (.R. and Gray, ).E. 1908. Subterranean termite studies III
 
,SOu thC 11Ontario. Can. Ent., 100: 827-834.
 

Farhat, A. and lqbal, Q.J. 
 1,76. Mating behaviounr of termite Aicrerotermes
 
hini (Isoptera: Terinlitidae). Pakistan J. Zool. 8: 229-230.
 

Farhat, A. and Iqbal, Q.J. 1977. Light as a limiting factor in the flight
 
behaviour of termite MicroceroternesheimL Biologia (Lahore), 23: 99
101. 

Farhat, A. and lbal, (.J. 197). Extraction and biological evallu ation of the 
alarm pheromone of the termite, Odontotemw ohbesus. Ibid., 25: 35-30. 

Farhat, A. and htlal, (.J. 1980. Extraction and biol )gical evaluation Of the 
trail pheromone of the termite Odontoteruien olb(wsm. Ibid., 26: 

French, J.R.J. and 1,obinson, P.J. 1980, Field baiting of Australian 
s-,thterrancan termites. Z. angew. Ent., 90: 444-44(). 

French, ,1.R.1 and Roinson, P.J. 1981. Baits for aggregating large nu mlbers 
of ,,ublerra.neail termi tes. J. Atistr. ent. Soc., 20: 75-70. 

GaiCe], ().I,. 19)69. Suiml.rv of cotton )est con)ntrol l)ractices in Sudan. 
1',\NS, 15: 108-170. 

Glhose, S. K. 196()4. 1Insccticidal control of termite Alicrotem'es sp. damaging 
wheat crop. Indian Agric., 8: 87-91. 

Grasse, P.P. and Noirot, C. la sociotomie. Behaviour, 3: 146-166. 
Ilarris, W.11. 1971I.Termites: their recognition and control. Loigman, 

,London1. 
Hickin, N. E. 1971. Termites - a world problem. Hutchinson, London. 
Holdaway, F.G., Gay. F.J. and Greaves. T. 1935. The termite population of 

mound colony of Eutennes exitiosus Hill. J. Coun. Scient. ind. Res., 8: 
42-46. 

Holngren. K. a:id Holmgren, N. 1917. Report on a collection of termites 
from India. NIere. Dept. Agric. India, 5: 138-171. 

Howard, R.W. and -averty, M. i. 1979. Termites and juvenile hormone 
analogues: a review of methodology and observed effects. Socio
biology, 4: 269-278. 

Jafri, 	R.H., A,,hnad, M. and ldrees, K. 1976. Microsporidian infection in the 
workers, of termite Miciocerotermes championi Pakistan J. Zool., 8: 
234-230. 

Kalshoven, I.E.G. 1930. )e biologic van de Djatitermeit in verband met ziju 
bestrijding. Medd. Inst. PlZiekt, 76: 1-154. 

Kayani, 	S.A. 1978. Some ecological studies on soil and vegetation of termit,.
affected area- of Pakistan. P:h.D. thesis, University of the Punjab, 
Lahore. r,7 

http:Suiml.rv


752
 

Kayani, S.A., Sheikh, K. 1-1. and Ah mad, M. 1T979. \ltitudinal d Stri bti io0 
termites inrelation to vegetation and soil conditioni. Pakistan J.'ool., 
11: 123-137. 

Khan, K. 1. 1981. Studies on "of heis,pitthugens of termites Pa kistan. Ph. 1) 
University of PLinjah, Lahore. 

Khan, K. I.,Fazal, 0. and .lafri, R.1 I. 1977. IPathouenicitv of loc-,tll\ 
discovered IBaciIl/u thuingic,, strains to the termite Ih','Iu'' 

indihla (Wasnillaill) and aMico',iotcm Crh iupioni Snyder. IPakismtn .. 

scient. les., 2): 12-13. 
Khan, K. 1,.laial, 0., .lifri, RI.L and Alimad, M. 1977. StLscCptibilltV (d 

vai iotis specie,, of termites to a pathogen, .S';i'em Mh/tCCS( M/ IIL, 2t) 
40-47.
 

Khan, K. I., Iazal, Q., .lafri, R.I i. and ,'\hmad, NI. lN78. i)evelopient of 

Baillmi houling', I'uI,telrmite, ui/li a IIcwht,,('1us i, ( \Vasi11.nn). 

Ibid., 30 : 1 7-I1). 
Khan, K. ., Jafri, R.lI., aId Ahiad, M. 1981. Role of tiophallaxis in the 

disposal of 'adioactive 1131 and of bacterial infectlon , in the termitc, 
B~ijidil(Trlh'x h)CCS0111. M'Vaterial H.()rganismen. 10 : 189 - 19)7. 

Khan, M. A, and Aomad M. 1954. Termites 4 L ahore. Prnc. 6th Pakistan 

Sc. (onfer., p. 40. (Abstraci ). 

Lee, K.1b and Wood, I'(. 'ermites and Soils.. New York. 

Lu ke, W..J. and Iloeg, 11.1.. 1930. /lCh'thWr/?1's c'uhliti, a new pest of 
,,sugarcane. Iroc. iP)So. Meet. IM SugarI Tech., pp. 99- 102. 

.ind, A.F. 171. Microhial control of termites. Microbial 'ontrol of insects 
and termites (ed N.1). Purges an1d N.\V. IlIiissay), pp. 385-380 New 

York. 
Luscher, M 1076. Fividence for an endocrine control of caste determination 

in higher tcrnit ,. In Pihase and caste (letermination in insects 

endocrine apects,(ed. 1M. l ,seher),pp. -I-103.
 

Mauldin, ,.K. and Rich, N.N. 1980. Effect of chlortetracycline and other 

antibiotic ,on p)rot/oil illers il tile eastern suterrlielanean termite. 

J.ecoi. l:n .,73: 12' -128.
 
Mathld Wa my, R and \ravaniidhan, P.1N58. DIal Iaction seed treatment for 

su g-arcane. Illdiani .1.Snugarcaiic Res.I)ev., 2: 01-70 
Noirot C'. 199. 1 rniati (liotcastes inthe higher termites. InBiology of 

'ermites (ed.K.Krishna and F.Weesner),1:89-123. New York. 
Patel, R. M. 1902. 1-ffect oif l111 C Ioril i ati ins inltile control of field termites 

in(ujrat. InTlermites inhumtid tropics, Paris, UNI-SC(). 

http:Vasi11.nn


753
 

Rauzaud, HI. 1902. La canne a sucre an Congo. Agron. trop., 17: 54 1. 

Roonwal, 1%4. of termilte,L. I')70. Termites of tile Oriental region. In Bi(logy 
(ed. K. Krishna and !.M. Weesner), pp. 3 15-391. 

Salama, K., Romanuk, M. and Sorm, F. 1974. Insect hormones and 

hioarialogues. New York. 
Sands, W.A. 1972 Thle ,oldierle,, termites of Aiica (Isoptera: Termitidue). 

Bull. Br. %1u,. nat. 1llt., (lnt.). Suppl.. 18: 1-24-4. 

Sheikth, K.I1. aind Kavyani, S.A. 1982. Termite-affected soilIs inPaki,tan. Soil 

Biol. I io-chci., 14: 3 9-.1(4. 

Sheikh, K.!I. and Ahimad, S. 1981. In lcology aid control of termites ol 
Paki,,tan. 'hird \nnual Technical Report of lt .-480 Project PK-I'S

ak 	 m Thr A111.11 

5b/I:(i-P;i-31I, lJniver<,it , of the Punjab, Lahore, Mirmeographed. 

Sheikh, K.11. and Ahmad, S. 18-2. In Ec(,logy and C(nutriol of termliltes of' 

Paikiltan. [onrlh Antinal Technical Repo)rt of P1T-48( )iPojcct I)K-I S
$0/1 (G-Pa-318. Mimeographed. 

Singh, O.P. Ind Solleja, P.C. 9(0, Telodrin for control of sUgalrcane l)csts. J. 

Re,. Punjah Univ. (India), 3: 4 1-4. 
Sillgll, P.P. anld Kumar, K. 1979. StCdies on the interaction gainma-Bl ICand 

nlltrogC! appl icati0 iln su.larca ne. Ini. SLg. J., 8 "1:329-331. 
Skalife, S.I . 1955. Dwellers in darkness. London. 
Srivastava, A.S., Nigai, P.M., Ramn, S. and Avathi, 1.K. 1978. Field trial" 

.i,9lrnst termite, (.,oirtoteriso)em',s (Ramur) (Ioptera: "'ernritidae) 

aItacking wheat crops with granular insecticides. Lahdev .1.Sci. Tech 
(Life $ci.), 138: 231-232. 

Stei uhaus, IlA. 1950. Microbial contiol - the emergence of an idea. 
Hilgardia, 20: 107- 100. 

Verna, A.N., Ilhanot, J.P. and Khurana, A.D. 178.Effect of termite dalnaige 

in the earing stage of wheat crop on the reduction in grain yield. Indian 
J. Ecol., 5: 108-109. 

Vypijach, 	 AN., Vorokina, G.V., Egoro, N.S., Zharikov, G.G., Zhuzhikov, 
D.P., Zolotarev, L.K., Marelova, S.I. and Orlova, E.A. 1972. 
Possibilities of using some microorganisms for contiol of tile termites. 
In collected article, on termites (ed. E.K. Zolotarev). Moscow, in 
Russian. 

/"
 



755
 

Chapter 19 

LEAF AND PLANT HOPPER PESTS IN PAKISTAN 

Manzoor Ahmed* 

The leafhoppers (Family-Cicadellidae), and planthoppers 
(Superfamily-Fulgoroidea) are regarded as important groups of hemipterous 
insects from economic point of view all over the world. Though these consist 
of large number of species, the studies in Pakistan on their systematics, 
biology and ecology are rather inadequately done. These insects feed by 
piercing through the tissues of leaves, tendered parts of stems and soft 
surfaced fruits, on nutrients in the mesophyll tissue, or more deeper in the 
xylem or phloem vessels. Thus they deprive the plants of the food material 
needed for their growth, vigour and health. They may also damage the plants 
by injecting salivary toxins into the tissues during the process of feeding; by 
spreading diseases in plants by carrying, maintaining, providing suitable 
environment in their own systems for the multiplication of viruses, and 
organisms like mycoplasma, and spiroplasma, and then injecting them along 
with saliva into healthy plants. They damage leaves, and kill cells by feeding 
puncti yes, disfigure fruits, and decrease their healthy, normal appearances, 
and so reduce their market value. They may deteriorate the food contents of 
fruits, and their taste, and provide substrata foifungal growth on their 
feeding punctures, and on the excreta ejected on leaves. They also reduce the 
chlorophyll of leaves, and interfere in the process of photosynthesis, as well 
as mechanically damage the leaf or fruit surface or of the tender stems by 
oviposition punctures. Those species which are transmitter., of viral diseases, 
are capable to render much more damage as compared to their numbei, 
Though the damage of leafhoppers is not easily visible in the ield, they are 
pests of some of our important grain crops, fruit and able plixts, and in'cw 

some cases of ornamental, woody and forest plants. 

"'ho,[c¢ of w/1>,n.., w KawI it, ,p~lht /m o1 .,/ Ki Awht 
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I. LEAFHOPPERS OF AGRICULTURAL CROPS 

1. 	 Zy'gifiidia Quyumi (Ahmed) 
(Cicadellidae : Homoptera) (Fig. 1) 
Ahmed (1969) and Ahmed and Jabbar (1972) reported this species as a 

pest 	of wheat and maize in the Punjab, NWFP and Balochistan. 
The males are pale-white n appearance and are 3.30 mm long; 

scLItellum with two black spots anterolaterally, posterior extremity black. 
Abdomen black dorsally, for. wings pale-green. 

The leafhopper has not been recorded in Sindh. The southern districts 
of the Punjab comprising Rahim Yar Khan, Bahawalnagar and Bahawalpur 
have negligible number of this species on any of the main host/food plants. 
The wheat crop in districts of Central Punjab i.e. Multan, Sahiwa!, 
Faisalabad and Jhang is seriously damaged by this leafhopper. It sometimes 
builds up moderate to heavy population on wheat in districts of D.G. Khan 
and Muzaffargarh, and some districts of central Punjab i.e. ILahore, 
Sheikhupura, Gujranwala, and Sialkot. The wheat remains free of its attack 
in Rawalpindi Division. However in NWFP, Balochistan, and Campbellpur 
districts, the maize crop suffers due to this leafhopper. 

Mating takes place usually within the first three days of its attaining 
maturity, and the female starts laying eggs at the rate of 3-8 eggs per day. The 
average life history periods of the leafhopper are given in the table-1 (Jabbar 
and Ahmed, 1975). 

Table 1. Life history ofZyginidia quyuni on wheat and maize. 

On wheat On maize On maize 
Stages/Factors (Faisalabad) (Abbottabad) (Faisalabad) 

(during March- (during August) (during May) 
April) 

Total life of female 
(days) 28.85 43.83 36.60 

Oviposition period 
(days) 14.85 31.33 33.6 

Total eggs laid 59.42 106.50 	 137.4 

Cont'd 
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Figiire 1. Zyginidlia quui (Dorsal view
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Cont 'd 

On wheat On maize Oil maize 
Stages/Factors (Faisalabad) (Abbottabad) (Faisalahad) 

(during March- (during August) (during May) 
April) 

Incubation period 9.2 11.2 8.9 

Nymphal life (days) 14.5 16.3 8.9 

Total life history 
(days) 20.9 27.4 17.0 

HOST PLANTS 
The leathopper has wheat, maize as tile principal and a number of 

other alternate host or food plants. It passes winter in the northern areas of 
the country as egg, and in the Punjab and warmer parts of Pakistan both as 
egg and adult. Infe,Station of wheat in Puinjab starts in later half of Iebruary, 
or beginning of March, when the day temperature rises to 750F or more, and 
the overwintering eggs on wheat start hatching. In rapid ',ucCessionl three 
overlapping generations of Z. quyuni pass on the wheat crop during March 
and April. During ihe later half of April, when the leaves of whea; !nse their 
succulence and dry up, the remaining nymtphs ol wheat perish, but the adults 
migrate to germinating maize in the adjacent fields. Toe day temperature in 
the plains of Punjab during May, June and July is often above 110°F., which 
is lethal for the leafhopper. 

The maize in the plains of Punjab is irregularly sown. Z. quyumi 
continues breeding on maize, and thus 4-5 generations of the species pass on 
maize in Punjab. The conditions are not so extreme in colder parts of NWFP, 
where again 4-5 generations are passed on maize (Fig. 2). 

Apart from wheat and maize which are the principal host plants of the 
species, the plants like Arundo donta Linn., (in Punjab and NWFP) 
Echinocloa coloun,, (Linn.) (in NWFP), Avena sativa Linn., Setaria 
verticellata Beauv., Pennisetum americanum (Linn.). Sorghum bicolor (Linn.), 
and Hardeum vulgae Linn., all in Punjab, are observed as its host and food 
plants. 

The nature of damage caused by the leafhopper is similar to that 
caused by other typhlocybine species. It is a mesophyll feeder, and during the 
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process of sucking nutrients, some of the cells in the area of puncture appear 
of 

whitish pale. Both nymphs and adults have similar feeding habits. In case 
loss of wheat in 

heavy attack, the entire leaf is rendered dead. The yield 
loss being19.40% to 44%; the mean 

some districts of Punjab ranged from 

30.4 1% as studied by Ahnied et al. (1977). 

Anirasca l)evastans (Distant) (Typhocybinae: Cicadellidae) (Fig. 3)
2. 

The leafhopper has been studied as a pest of cotton, okra, egg plant, 

and Ghani (1953) Lal (1942),
potato and several other plants by Afzal 

a, b),
Sexena and Saxena (1971), Yunus (1970), Ghouri (1976) Ahmed (1982 

Ahmed et al ( 1981 ), Baluch et al (1980), amongst several others. 
in length, with general body

The adult leafhoppers are about -.00 mm 
pale to 

colour greenish. Vertex, Pronoturn and scutellum somewhat 

different times of the year. The
 

brownish; the ccli 'irs varying in shades at 

vertex possesses two prominent black spots anterolaterally. The face and the
 

and abdomen are pale, brownish all over. The legs

ventral side of thorax 

on tibia. The pronotunm androwspossess a greenish tinge, and of spines 
a black 

scutellum have a few whitish spots, whereas each fore wing possesses 


spot near the base of first apical celi.
 

The life history of the species has been studied on different host plants
 

on cotton, Saxena and
 
by several workers including Afzal and Ghani (1953) 

and Ahmed (1974) on okra leaves, and 
Saxena (1971) on okra fruit, Naheed 


Baluch et al. (1980) on brinjal.
 

the females of A. devastans mate 
As stated by Afzal and Ghani (1953), 

on
hours or late in the evening, and lay eggs singly

in the early morning 


cotton, inside the main leaf veins in the spongy parenchymatous tissue lying
 

between the vascular bundles and the epidermis. The maximum number of
 

eggs laid by a female was recorded to be 29. The incubation period lasts for
 

life for 6-12 days. The adult life on cotton was
 
3-10 days, and the nymphal 


estimated to be 5-7 weeks depending upon weather.
 
of A. dei'astans(1971) reported that the adultsSexena and Saxena 

37.2) days; mated females start= .,urvived on okra fruit for 33-50 (x egg 
to 14.3 

laying 6-7 days after emergence, and the number of eggs laid are 9.1 

(x = 11.6). 
In nature the leafhopper infests the leaves rather than the fruit of the ( 

host plant okra. Naheed and Ahmed (1974) studied the life history of A. 



761
 

Figure 3. Amrasca devastans (Dorsal view) 
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devastans on okra leaves and reported that at a temperature range of 80'F 
89 0 F, the leafhopper survives for 4-37 (X = 17.1) days and lays 9-29 (x =" 

17.7) eggs per female. The eggs hatch in 4-11 (i = 8.4) days, and the total 
life history is completed in 15-23 (i = 22.1) days. 

Baluch et al (1980) studied the life history of Amrasca devastans on the 
leaves of brinjal, another important host plant of the species, and reported 
that at a temperature range of 230 C - 43 0 C, the life history of the leafhopper 
is completed in 15-18 (k = 15.8) days. The female survives for 1-17 (x = 7.9) 

-days, lays 26-70 (9 = 47.5) eggs in 4-13 (X = 7.25) days. 

The loss of nutrients from the plant by the leafhopper feeding results 
into shrivelling and premature death of the leaves. The damage symptoms on 
okra, brinjal and potato indicate its feeding on mesophyll of the leaves. 
Thomas and Krishnaswami (1939) stated that the leafhopper transmitted a 
viral disease known as little-leaf of brinjal, but according to Sohi (1977), this 
has not been confirmed by later studies. 

Afzal and Ghani (1953) observed that from June to August the insect is 
most active on okra, and during August and September o cotton. Thereafter 
its abundance declines on cotton and okra. From November to January it 
breeds on potato, holyhock and more so on brinjal. From February to April it 
is present on potato, brinjal, hollyhock or other plants whichever are 
available in the field, till it migrates to okra. 

Parnell (1925-26) pointed out that with the reddening of cotton leaves, 
caused by feeding of leafhoppers, the development of plant ceases, squares 
and very young bolls are shed, and partly developed bolls dry up. Afzal and 
Ghani (1953) concluded that the leafhoppers bring about retardation in plant 
height, and number of flowers and deteriorate the quality of lint. Yunus 
(1976) stated that at Faisalabad an increase in Jassid population from zero to 
2, 4 and 6 per leaf resulted in decrease of 23.13, 30.60 and 58.13% in plant 
height; 25.93, 44.44 and 77.78% in number of bolls, and 21.12, 36.89, and 
66.69% in yield of cotton seed. Similarly Ghouri (1976) estimated, that in 
fields where population varied from 1-4 jassids per leaf, the yield per acre 
was 12 maunds (44",'.84 kg,) against 19 maunds (709.88 kg ) where jassids 
were effectively controlled. Ahmed (1982 a, b) and (1983) stated a -ve 
correlation between the number of A. devastants and yield of okra and brinjal. 
Ahmed et al. (1981) observed a mean loss of 28.2 to 36.7% in yield of potato 
in fields infesied by Arnrascadevastans. Afzal and Ghani (1953), and Ahmed 
(1978) listed a large number of host and food plants of the species in 
Pakistan. 

http:44",'.84
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3. Rice-leafhoppers, Cofanaspectra, Nephotettix spp. 
The commonly found leafhoppers of rice are the white rice leafhopper, 

Cofanaspectra (=Cicadellaspectra) (Fig. 4) and the green rice leafhopper N. 
nigropictus (Fig. 5). Mahmood and Aziz (1979) treated in all four species of 
Nephotettb. in Pakistan. In addition to feeding on rice plants, these 
leafhoppers are found on grasses, wheat, spinach, maize, etc., V. vire.sceuis was 
not collected by Mahmood and Aziz (1979) from Pakistan, though listed by 
Ahmed (1978) in insects of rice. 

The species of NephotettL are regarded as serious pests of rice. These 
species are generally widely distributed and their biology and systematics 
have been studied by Atwal (1976), Pathak (1968), Alam (1964), Ghauri 
(1971), Mahmood and Aziz (1979), and Ahmed et al (1970(). 

The Nephotettir spp. are more serious on rice in parts of India, 
Bangladesh, other south-east Asian countries, and Japan. In Pakistan, these 
leafhoppers are not known as serious pests of paddy. 

The Nephotettix spp. resemble in their life history pattern. The eggs are 
laid, on the underside of leaves, along the midrib, in masses of 8-16 eggs per 
mass. A female is capable to lay 200_300 eggs. Incubation period and 
nymphal development period are the quickest at 25o - 30oC and are 3-8, and 
12-21 days, respectively. The adults live for 7-22 days in summer. The 
highest abundance of the species appears during July and August. 

The white rice leafhopper C. spectra is also observed to damage rice 
less commonly and in the late season, when the temperatures become mild. 
As no biological studies of the leafhopper have been carried out in Pakistan, 
their pest status remain doubtful. 

I. LEAFHOPPERS OF FRUIT PLANTS 

1. Mango Leafhoppers 

Amrilodus atkinsoni (Leth.) (Fig. 6) 
Idioscopus clypealis (Leth.) (Fig. 7) 
(ldiocerinae : Cicadellidae) 

Mango leafhoppers is a term collectively used for the leafhopper 
species occurring on mango trees. The common ones are Arnitodus atkinsoni, 
and Idioscopus clypealis. Three others occurring, parinsly and studied from 
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Karachi - Pakistan by Ahmed et al. (1980) are A. saeedi, lioscolma 
karachiensis,and Idioscopus frctagi. These leafhoppers are distributed far 
and wide in India and Pakistan. Haq and Akmal (1960), and Uppal and 
Wagle (1944) considered these leafhoppers as the most destructive pests of 
mango trees. The adults are wedge-shaped, and grey in colour. A. atkinsoni is 
bigger in size than L cly)ealis. 

The leafhoppers become active in February, after a period of inactivity 
during winter, and lay eggs singly by cutting slits in the tender shoots, 
panicles, unopened flowers, and young leaves. A single female may lay 
150-220 eggs (x = 193) during her life span. After an incubation period of 
7.5--10.5 days, the hatching takes place. Nymphs take 17-21 days to become 
adults. Ahmed et al. (1980) stated that the two commonly met species i.e. A. 
atkinsoni,and L clypealis formed about 80% of total collection of leafhoppers 
on mango. 

laq and Akmal (1960) stated that the leafloppers breed twice a year, 
once during February-April, and again during June-August. However 
Ahmed et al. (1980) observed that after middle of February the nymphal 
hatching continued with short breaks up to November. The highest 
population of leafhoppers in Karachi was recorded in the later half of April. 
The population starts declining from May, onwards till it touches the lowest 
level by the end of January. The temperature and relative humidity are 
linearly positively correlated with population density of mango leafhoppers. 
They perish when the temperature is about 50,,C. 

These mango leafhoppers are strongly built, very active, and hop 
around at the slightest disturbance. Even if a person moves under a tree, the 
hopping of leaflhoppers, and striking against leaves can be heard like a sound 
that resembles rain drops falling on leaves. 

Haq and Akmal (1960) stated that both the nymphs and adults are 
responsible for causing damage, but the former being more common during 
the active season, are more destructive. They (1960) also stated that due to 
the sucking of sap from the leaves and panicles, the plants become weak, and 
their fruiting is reduced. In severe causes of infestation, no fruit is set. Poos 

and Johnson (1936) and Ahmed and Ahmed (1980) demonstrated that the 
Idiocerine leafhoppers affected the growth of plants, destroyed the foliage, 
and were helpful in the large-scale fungal infestation of leaves. Uppal and 
Wagle (1944) reported that the mango leafhoppers could potentially destroy 
the entire orchard, but usually the loss varied from 25-60%. Rehman (1940, 

kS 
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Figure 4A. Coftma spectm, Dorsal view of head 

Figure 4B. C. spectra, Fore wing 

Figure 4C. C.spectra, Hind w;ng 
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Figure 5. Nephotettix nigropictus (Dorsal view) 
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Figure 6. Anzritodus atkinsoni (Dorsal view) 
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Figure 6A. A. atkinsoni, Ventral view of head 
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Figure7. Idioscopus clypealis (Dorsal view) 
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Figure 7A. . clypealis, Ventral view of head 
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1945) 	 remarked that the mango leafhoppers were responsible for premature 
falling of inflorescence. 

Ahmed et al. (1981) reported 15 species of fungi in the sooty mould of 
mango in Karachi area. The fungi developed on honey-dew exerted by the 
leafhoppers. The fungal infestation appeared in maximum abundance from 
late May to July following the large-scale population of tie leafhoppers from 
March to May. 

Ilaq and Akmal (1960) recommended spray of 1/2 lb. of Malathion or 
Diazinon per acre for control of mango leafhaoppers. They (1960) considered 
that the most appropriate time for spraying is the preblossoning period from 
middle of December to the beginning of February. A number of workers 
considei the use of resin with crude oil emulsion, fish oil resin soap, resin 
mixed v,ith sodiu III carbonate, 'aixaphene with sulphur, 3HC, and DDT 
satisfactory for the control of mango leafhoppers. During a recent study at 
Faisalabad, it was experimentally studied that Lebaycid applied at the rate of 
1.00 lb. a.m. per 100 gallons of water proved very effective and could kill all 
the insects within half an hour. 

2. 	 Grapevine Leatlboppers 
At least seven species of leafhoppers are known to occur on grape-vine 

in different parts of Pakistan. These include Enzpoasca bostanensis, 
Empoas'ca decedens, and Edwurdsiana quetenesis in Balochistan, Arhoridia 
vinwalis (Fig. 8) and Erthroneurachaudlrii in NWFP, Au.stroasca virifJraeand 

t'ythronelra samadi in Sindh. The species A. vinealis appears distributed 
more widely and renders serious damage to grape-vine, when temperatUres 
are mild, and rainfall is delayed. Samad and Ahmed (1979) recorded a 
number of alternate host plants of the species, like Melia sp., Alorus alba, and 
Quercls incana in Azad Kashmir, Gleditshia triacanthus and Baui inia 
arie',g'ataat Abbottabad (NWFP). 

3. 	 Apple Lealhoppers 
Important leafhopper species infesting apple in Pakistan are 

Edwardsiana quetten.sis (Fig. 9), Empoasca punjabensis, Empoasca decedens, 
, nd Erythroneura rhainnicola. E. queetensis is the most widely distributed 
species in apple growing areas of the country, whereas E. punjahensis has a 
large number of host and food plants. The damage rendered by these species 
is similar to that rendered by other typhlocybines. 

F 
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Ahmed (1981) studied the biology, and life history of E. quetten.sifs on 
apple at Quetta (Balochistan) and stated that the mean lives of males and 
females were 8.2, and 9.8 days, respectively. The mean egg incubation period, 
the nymphal period, and the total life history periods are 14.1, 18.02 and 
32.12 days, respectively. 

The economic impact of the leafhoppers on apple has not been studied 
in Pakistan, and so no information is available of the losses rendered by it. 

4. Lealhoppers of Miscellaneous Fruit Plants 
Leafhopper infestation ha not generally been observed on fruit plants 

like banana, sapota, citrus, and guava in Pakistan. In addition to the species 
already discu ssed, small nunb,crs of Almravca devastans, Erythroneura 
hazarensis,E. rhamnicola,Zygina kashniiretiiinfest apple in various parts of 
Pakistan. Similarly Ervthroneura thaniuicola was observed on almond at 
Chinari (Azad Kashmir), Edwardijanaqtettensis,Empoasca punjahemsis, and 
Erythroneura rhamnnicola on apricot. Edwardsiana sharfi infi,,ts cherry at 
Quetta (Balochistan), and Zygina tdbronotata infests grewia, at Karachi-
Mirpurkha, (Sindh). Ahmed and Ahmed (1980) considered Z rublonotata 
(Fig. 10) a ,;erious pest of grewia (falsa) in lower Sindh. The leafhopper is 
frequently observed on the host plant from September to February with peak 
population during December. The leafhopper affects the foliage of plants by 
sucking the nutrients as well as attracting fungal growth of the species 
Phakopsoragrewine (brown dust). From early September, the destruction of 
foliage incieases from nil to complete defoliation by the end of February. 

A number of species including Velu caticae affect the wild fig. At 
Mirpurkhas (Sindh) several specimens of Zygina sindhensis were also 
collected from mango plants. Erythroneura rhamnicola, Empoasra 
punjabensis, Empoasca decedens, and Arboridia vmealis were collected on 
fruit plants like peach, pear and plum. Erythorenura kashmirensis was 
collected from NWFP on walnut and Zygina pakistanica (Fig. 11) from the 
plant Zizyphus. Z. Paki;tanicahas a very wide distribution in Pakistan. 
Naheed and Ahmed (1980) described Empoasca halaensis from citrus, at 
Hala (Sindh). 

III. LEAFHOPPERS OF WOODY TREES AND ORNAMENTAL PLANTS 
Trees like neem, Melia azadiraclhta, siris, Albizzia lebbek, babool, 

Acacia nilotica, gul mohr, Delonix regia, chestnut, Aesculus indica, oaks, 
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Figurfe 8. Arboridia N'nealis (Dorsal view) 
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Figure 9. Edu'anksaaia quetcnais (Doi sal view) 
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re 10. .g'.? ru!)ronotutt (Dorsal view) 
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Quercus dilatata, and Quercus incana, amaltas, Cassia fistula, willow, Sali
 
tetraspenna,bauhinia, Bauhinia variegata,wild rose, Rosa mo.schata and many
 
others harbour leafhopper species. Important among these are Empoasca
 
albizziae on siris, Watara binotata (Fig. 12), on bauhinia, ltelionidianotata on
 
wild rose, and Togaritettix acuta on cultivated rose. The leaves are I
 

and destroyed as a result of intensive feeding activity of the leafhoppers.
 

Ahmed and Ahmed (1980) estimated a mean 71.26% loss of chlorophyll 
from bauhinia leaves due to the feeding of the leafhopper. Naheed and 
Ahmed (1981) regarded W binotata as a serious pest of kachnar, and studied 
its population at Karachi, and its relationship with different environmental 
factors. From August to October the mean population of leafhopper was 30.7 
leafhoppers per leaf. On some more heavily infested plants 200-300 
leafhoppers per leaf were recorded. Rainfall drastically cuts down its 
population. 

IV. LEAFHOPPERS OF WILD PLANTS 
A number of wild bushes, and small sized plants also harbour quite a 

number of leafhopper species. A,:drabia kasunirensiswas studied on timber, 
Xanthoxylum a/atum, in Azad Kashmir, Kapsa mingorensis on spairkey, 
Plectranthus ni, ous at Mingora (Swat-NWFP), Erythroneura atropictila on 
teen patra, Rubus peniculatus at Abbottabad (NWFP), Tautoneura alba on 
Chinjal, Debregeasia hypoleuca at Abbottabad (NWFP), Zygina irfani on 
baker, Adhatonda vasica at Muzaffarabad (Azad Kashmir), Zygina 
peshawarensis on wild mint at Peshawar (NWFP), and Ayubiana lantanaeon 
Gutch, (Viburnum nervosum) at Murree (Punjab). 

V. LEAFHOPPERS OF GENERAL VEGETABLE PLANTS 
Of the general vegetable plants, potato is very seriously infested all 

over the country by a number of species of leafhoppers. More important 
amongst these species are Empoasca ,ignata (Fig. 13), E. punjabensi, and 
Amrasca devastans. Ahmed et al. (1931) described Austroasca tuberosa, and 
A. jamkandensis on potato in the suburbs of Kaiachi. Naheed and Ahmed 
(1980) studied the life histor, of E. signata on potato and castor ,t Karachi. 

The leafhopper feeding of potato results into roowning, wrinkling, and 
rolling up of leaf tips and margins. These symptoms are cexhibited first in the 
older leaves, and later on even the youngest leaves show signs of injury. The 
feeding and oviposition punctures become the sites of fungal infections. 

C'.
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Table 2. Life history of Empoascasignataon castor and potato at Karachi 

Description On castor On potato 

Premating period (days) 2.4 3.6 
Preoviposition period (days) 3.1 2.6 
Female oviposited (for days) 20.3 43.4 
Longevity of male (days) 19.0 28.5 
Longevity of fenmale (days) 40.7 45.4 
No. of eggs laid 72.9 70.3 
Total nymphal period (days) 7.67 13.38 
Total life history period (days) 13.9 19.38 
Nymphal mortality (%) 28.57 38.27 

Husain and Lal (1940) remarked that the 'hopper burn' may be due to the 
injections of salivary toxins by leafhoppers into the leaf tissues. 

Ahmed et al (1981) observed that the insecticidal control of leafhoppers 
brought about an increase of 81.3 to 176% in yield of potato tubers. The 
ieafhoppers also deteriorated the quality of potato tubers by sucking away 
the nutrients. Ahmed (1983) observed a strong -ve correlation of leafhopper 
numbers with yield of potato under experimental conditions. Ofher 
important species of leafhoppers infesting vegetable plant. are Empoasca 
kerri on cluster bean (Cyaniopsis tetragonoloba) all over Sindh and Punjab, 
Etnpoasca punjabensis on bitter gourd, carrot, chillies, clusterbean, luffa, 
cowpea, mint, mustard, pumpkin, spinach, tomato, and some other host and 
food plants. Empoasca sesamae infests till, (Seasmum indicum) in large 
numbers in suburbs of Karachi. Empoasca sindhensis occurs on bitter gourd 
at Tandojam (Sindh), and Empoasca masoodi on spinach at karachi. 
Empoasca cicerae occurs on green gram in Balochistan, Empoasca 
bostanensis on pumpkin at bostan (Balochistan), Empoasca apodetna on 
pumpkin at Haripur (NWFP), Empoazsca capsicae on cnillies at Mardan 
(NWFP), and Austroasca elongata on mint at Quetta (Balochistan). The 
biology and ecology of none of these species is known. 

VI. PLANT HOPPERS (FULGOROIDS) 
Qadri and Mirza (1960) remarked that quite a few species of plant 

hoppers of the superfamily Fulgoroidea were injurious to paddy in areas Z" 
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Figure 12. Watarabinotata (Dorsal view) 



780
 

Figure 13. Empoasca signata(Dorsal view) 
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irrigated from G. M. barrage in Pakistan. According to them (1960), some 
species were involved in transmission of viral diseases. Qadri and Mirza 
(1960) listed the following species reportedly collected from districts 
Tharparkar, Thatta, Mirpurkhas and Karachi. 

1. Sogatellafurcifera(Horv.) Family Delphacidae 
2. Sogatapusanadistant Family Delphacidae 
3. Sogata tandojamensisQadri and Mirza Family Delphacidae 
4. S. cornicaudatusQadri and Mirza Family Delphacidae 
5. S. striatusQadri and Mirza Family Delphacidae 
6. OliarushodgartiWalker Family Cixidae 
7. 0. albifacialisQadri and Mirza Family Cixidae 
8. Nisiaatrovenosa Leth. Family Derbidae 

Later on Ahmed (1978) also reported Nilaparvatalugens on rice from 
various parts of Pakistan. Of all the planthoppers, the brown planthopper (N. 
lugens)" and the whitebacked planthopper (S. furcifera) have a wider 
distribution in rice growing areas of Asia, and are regarded of greater 
economic significance. 

1. White-backed Planthopper, Sogatela furcifera Horv. (Fig. 14) 

Qadri and Mirza (1960) reported this species on rice in all the 
provinces of Pakistan. They (1960) considered it a serious pest of wheat and 
millet in Tandojam, and Mirpur Khas areas in Sindh, and Faisalabad in 
Punjab. On paddy their outbreak starts in the beginning of rainy season, and 
the population becomes widely distributed during September. Two 
generations of planthoppers pass from July to October. Nasu (1964)'did not 
include Pakistan in his distribution range of this species, probably due to the 
unreliability of records. Mahar et al. (1978) remarked that the species was 
observed for the first time in Pakistan'during 1976 at Rice Research Station, 
Dokri (Sindh). Ahmed and Perwin (1981) considered the population of 
planthoppers on rice negligible throughout the season near Thatta (Sindh). 

Mahar et al. (1978) reported that during the rice crop of 1976 around 
Dokri (Sindh), the white backed plant hopper (WBPH) infestation and 
hopperburn appeared on the Semi-dwarf variety IR6 of rice in October at 
late stages of the plant growth. The infestation appeared in patches ranging 
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Figure 14. Sogatellafurcifera(Dorsal view) 
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[iLire 15. A'ilapai'ata fug'o (Dorsal view) 

Figure 15A. N. Iugens, Hind leg (Tibia and tarsus) 
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in size from a few square meters to 25 m2, and extended to areas of 10 to 15 
ha. The infestation reappeared in the area on 1977 crop, but was smaller in 
scale. It was pointed 1tt that the pest could not thrive oil local varieties in 
Pakistan due to their being highly resistant. IRRI (1971) reports confirmed 
that WBPI- is an important pest of rice in several parts of Asia. It had been 
less so far Pakistan. It damages plants by direct feeding, and is not a vector of 
any of the viral diseases. 

The studies on the ecology of tile WBPII and related species are 
urgently needed in Pakistan. 

2. 	 Brown Planthopper, Nilaparavatalugens Stal (Fig 15) 

Nasu (1964) did not include Pakistan in his range of distribution of the 
species. Later, however, Ahmed (1978) reported the species from Pakistan, 
on rice plant. Nasu (1964) regarded this species like S. fiircifera as 
tropicopolitan. N. lugens, is according to Claridge (1981) the most important 
pest of rice in Asia, but he (1978) also did not consider the species Occurring 
in Pakistan. The species has assumed much biological importance, as several 
biotypes of the species are being cultured, and studied in U.K., and at IRRI. 
The species is considered a vector of 'grassy stunt disease' or rice. The 
biology and ecology of the species have not been so far studied in Pakistan. 
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Chapter 20 

COCCIDS OF PAKISTAN 

luhammad Abdul Qayyum* 

The scales and mealy hugs are together grOuped in Coccoidea. These 
are minute, inConspicuous and highly specialised insects in their feeding 
habits. They infest leaves, stem,, fruits and roots of a wide variety of 
cultivaited crofp,. 

FrCeiqCntl', qluoted examples are: (1) the San Jose scale 
(Qua vlwpib m pet iciusus ) - a pest of fruit trees (2) the cottony cushion 
scale (hc'cy itci ai) - a serious pest of citrus and other fruit trees, (3) the 
mango Inc a - ig (lfsichti sthbbitgi (Green) - a pest of mango trees (4) the 
sugar Cane ni caly bug, (.Saccharicoccutssacchai(Ckll)). 

Somc coccids a,.rc uscful (rgan1isms. The secretion ot lac insect, Laccifir 
ItCCU i,, u,,ed to ohtaiun he llac of commerce value. The prickly pear 
cochine.l, I)ac'v/uphi; tr,,ntostus is used to eradicate the weed Opuntia 
,tiflemi 

(ocids aic aln ot interest, because they manifest diverse kinds of 
rcproductiM, e.g. bisexual, [xrlhenogeletic, oviparous, ovoviviparous, etc. 
Functi( al hcrmaphroditim no(,ticed in lcc'ia pirchasiis quoted in books, as 
a unique biohgical phcnomenon. The scale insects infesting different crops
are listed below: 

SCALE INSECTS OF SOME CROPS 

1. SUGARCANE: In Pakistan the mealybugs recorded on sugarcane are 
Kiritschenkella sacchari (Green), Sacchiacoccus sacchari (Ckll.), 
Hetercoccu.c w/i (find.) and Heliococcus sp. (Mahmood et aL, 1982). Of 
these K. sacchiai and S. .scchari are comnparatively serious and their 
combined infestations have been recorded throughout Pakistan. 

'I ,)J,sor, 1),p~ irtmen't I!it,ton U,t e v of -ptcaltu~re, ltsoabad 

0UPage Blank C 
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2. NIANGO: As a result of sur%ey for scale insects and their naturvl 
enemies a large number of them were recorded. Natural enemies of scale 
insects have been dealt by Ahmad and Ghani (1972), Ghani and Muzaffar 
(1974) and Mahmood et al. (1980). Only scale insects are listed here. 

Aspiiotts dc.trzctor Sing., Pataloriacrqpta (Mck.), . cintea lad., P. 
pseudopyii iKu., Lindinigtupis fenisi Nick., L. floidaa Ferris, .,onidilella 
orientali.s (Newst.), A. citrina C(oq., tteIlherlfia lata/ilic (Sign), .l.dacasp)i'A 
tuhcrcularis Newst., Ch/y.somphat. aonidum (1L.), GC;i:apalatoria 
p.wudazfpidiotus (Lind.), Lepidosaphes palilda Green (Diaspididae); fcrrisia 
virgatw (Ckll.), l-. teudtococ(,isfil~t'leosuis C kl., Spilococcu~s sp., tRa'tloCO'os. 

.spinostus (Rob.), Plaliococcoides rolu.Stus Ezz. and McC. (Peudococcidae); 
Ice)'a ae'yptiaca (Dougl.), Drosichu stchhingi (l)ougl.), Diosicha ,Icbbilgi 
(Green) (Margiti odidae); Crop/asu'A actilil'Ormis Green, C. floriden. is 
Comst., Coccus h,,cyridwn L., C. tnangifctrw (Green) and liisonia .stlliia 
(Westw.) (Coccidae) were recorded from Mango. A pidiotm d'stvictor 
became serious e)Cst in 1975 in mango oi chards neat ILahore. 

3. CITRUS: Aonidiella citrina Coci., A. itantii (Mask.), Cht'.somphahA 
aoniduim (L.), Lepido.alphes gloverii Peck, L. conchifomi.s (Gmelin.), 
Parlatoriaoleae (Colvee), P.ziziphus (Lucas), Pinna.sp5 .stlachani (Coey) 
(Diaspididae); Icciya acg,'ptiaca (Doug].), Perissopneumon tainarindus 
(Green) (Margarodidae); Fenisia virguta (CkH.), Nipaccoccus va.statoi 
(Mask.), Pseudococcus filanentosus Ckl., and Spilococcus sp. 
(Pseudococcidae)were recorded from citrus. Aon1iella spp. and N. va.stutor 
are serious pests. 

4. GUAVA: Aondiela orientalis (Newst.), A. auiantii (Mask.), 
Ch.ysompalu. aonidum (L.), Hedberlesia lataniae Sign. (Diaspididae); 
Ferrisia virguta (Ckll.), Pseudococcus filamentosus Ckl., Spilococcus sp. 
(Psed ococcidac); Ceroplastes actinifornis Green, (. floridensis Comst., 
Coccus hesperidlum L. and Saissetianigra (Nieten.) (Coccidae) were recorded 
from it. F. virgata and Aonidiellaorientalis are important pests. 

5. JAMUN: Aspidiotus destructor Sign., Aonidiella orientalis (Newst.), A. 
aurantii (Mask.), A. citrina Coq., Chrysomphalus aonidum (L.) 
Cryptopariatoreopsismeccae Hall, Lndingaspisferrisi Mck., Parlatoriacrypta 
(Mck.), (Diaspididae); Nipaecoccus vavtator (Maskk.), Pseudococcus 



791
 

filamentosus Ckl., Maconellicoccus hir.utus Grec i. Spilococcus sp.
 
(Pseudococcidae); Iceya t,'gptiuca (Dougi.), (Margarodidae); Vinsonia
 
stelhfera (Westw.),-and Coccus di.wwpen.s Green (Coccidae), were recorded
 
from it. Aonidilla orientalis and Chryomphatiu aonidum are important pests.
 

0. MULI;IRRY: Aol'i//lhc ?ht'Uts, A. (mi (Coq , lctiihie/ia
 
lata;'11 Sign. (Diatpididae); Cc'to/dastoils fhitui Gi cen, ( C. ''sdikc-r7)iens
 
(rcell, 1arlinth/c('anjiulh sp. nr. pcmiw (F'.,,, Saisetia ,p., Sai,setia nigra

(N ie te n .) (C o)c c id~ie);, Ni >:la m -o, 'c o< , Fe II' vi ( "Wta
c m v a a.t r ( ", , -!,. vil ( C'k ll.), 

[PAL'tUdoco( SJlat~z'ilttua.\ls CIlId. (lPsCUCiococcidaC); IcCIva Sp. nr..s'Vc/Wllatt1n 
(Westw.) and ,1. a,'g'J)tiaca (Dougl.) (Nlargarodidae) were recorded. N. 

Vt'(stato, COCCM 'alrcl7n't. and ontidiella otietalis are serious pests. 

7. LOQUAT: Aonidiiella zmtatttu (Mask.), Patlutotia oleae (Colvee),
 
Perotinitu neili/oli Borchs. and William (Diaspididae); Spi/ococcus sp.
 
(Ilse Uidococc idae) and Cero/castes floridensis Cornst. (Coccidae) were
 
recorded. P. oheae is an important pest.
 

8. DATE PALI: Parltoria /hanchardii (Targ.) (Dilaspididae); Icerya 
aUgJ)tiacu (Do1gi.), (Margarodidae) and Ferisia virgata (CkU.)
 
(Pseudococcidae) were recorded from it. P. blanchardliis a serious pest.
 

. BANANA: -I flfiitus desmituactor Sign., ChljoIph a/ut.s a1o01idun (L.),
 
P[ltul l (117':'( (Nick.) (I)ia"pididae); Puh1'inaria sp. and Sai.s.setia nigra
 
(Nieten). (Coccidae) ;,ere recorded. A.de.mtuctor is an important pest.
 

10 JUJUI,: Itelia A. A..un oriuntalis (Newst.), aurantii (Mask.), citrina 
Coq., Aonidia ,izy -,u and Ansari, Telmnasp-idiotus excisus (Green)Rehman 
(Diaspid idae); Nipaecoc cus va.stator(Mask.), Pseudococcusfilamentosus Ckl., 
Alacon/licoccu.s hirsuui.s Creen (Pseudococcidae); Cerop/a.stodes chiton 
Green, Lacciei /acca (Kerr.) (Coccidae); Icerya sp. and Perissopneumon sp. 
(Margarodidae) were recorded. 

11. ALMOND, PLUM, PEACH, PEARS AND PISTACHIO: Diaspidiotus 
pronomm (Laing), Pai/atoriasp., Parlatoriaoleae (Colvee), P. cinerea Had., P. 

j .'uedot)yri Kuw., Quadr(Lpidiotus perniciosus (Comst.), Lreitlosaphes 

,I; 
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pistaceae Arch., L. baluctistwtenAsi5 Rao, Lepuzia tceIrlta'arenisisRehm n and 
Ansari (Diaspididae); Etulecanium sp. nr. tiliae L, Eu/ecaniutm ,p., E. corvii 
(Lin.), Coccus sp., Partu'fnlecaniWm sp. nr. pcr,icw (F.), Ptl'itiaria 

!oralaien.si Rlao, fPlt'lecunium "Sp. and Friochitol (mn'Ylala(e Rao ((occidac) 
were 	recorded. 

rIiIE COCCOI) I A II 1I'S 0IV PAIrISTAN 

Thirteeni cocoid fmilie:, ha\ bern rccoided (Ahmad, and Gliani, 
1972, N74, A i1943, Giurr, 19(-,_, K;iimni and Ghiani, 1903; Ghani and 
Muzatfair, 1t)7 1; 1 atif, 194); Mlohyud-Di (t a!. 1977, Raliiian aind Iatif, 
1944, 1944a1, ()ta 198,01, (Xudyyt)1 ariid 1983.yOOII, 1972, 1N80, Kllii, 1074-
NMohyuddir, 1983 ar1d Mahmno )d anrid MNohuddin, 19,() from Pal, itiali. 
These are: (i) ()rtheziidae, (ii) Margarodicl, (ii) MhlNophlcidac, (iv) 
PseudococCidac, (v) Coccidae, (vi) Acle did,,c, ,vii)I )atvh Gyida. (= 

Dactylopiidae), (viii) Kernesidae, (ix) lFriococcid:te. (\) Ke ridc, (xi) 
Ce rococcidae, (xii) Phoe nicoccidae and (xiii) Diaspi-lidac. 

Of these the two fanmlilies viz., PSeucdococcidaC aIC l)iaspididac .re 
fortuOu11; organisnis and have proliferated extensively on a variety of oil)a in 

Paki,,tan iswell as in n iost parts of the world (Flastop, 1978). 

EVOIUTIONARY BIOLOGY 
The general iemarks about the evolutionary biology of the group are: 

1. 	 The group is clearly dirnorphic sexually. The males are winged 

and the females wingless. 
2. 	 The males undergo one to two motilts in excess of those 

undergone by the females to beCome adults. 

3. 	 The males are ephemeral, do not feed as adults, ard live hardly a 
day or two, to fecundate the females, if available. 

4. 	 The females are wingless and loose appendages gradually during 
their period of growth, from the archeo- to the neo-coccoid 
direction. This implies from a primitive to a specialized 
conditions, or character state. 

5. 	 The males exhibit clearly the conservative (Ahmad, 1949) 

sternorrhyncan features while the females in most cases are 
difficult to identify anatomically except possibly through the shape 
of the beak, the stylets, and salivary pump (Russel, 1974, Latif and 
Khan, 1961). 

\. \j 

http:oralaien.si
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6. 	 Tile group i,perhaps next to Aphidoidea, in succe,sfully invading 
a variety of hi (ta, in many different climatic ZOneS, although some 
fifty per cent of the total world faun a harbou rs the temperate belt 
of the ghbe, (Eastop, 1Q78; Khan and Ouayyoom, 1983). 

NATURE 01F l)AMAG L 
Tie mouth pai I,,compi ie of stylets, Implying that the coccoids suck the 

,Ap of their lh(liaint , and in most cases introduce microbes; many of the 
coccoil,, ,ecietc hocy-dew which attracts formicids and other insects
(lcfroy, 1)08). 

POSSIBIIT'TY OF BIOI OGICAL CONTROl. 
lI. t.r1e even hyper-parasitized. The \kork-,tesively parasitized, 

\hm:t aid (liani (1972), (Ihani and %1u7affar (1974), and more recently 
\lalir 	 mdo i a!., (1984) ,soild hear a tctinmoiy to thik fact, and it Isthis fact 
oft' the COCL(Ild 1)hcnlOV,, Which Could be furtllr CXl)loited in reaching 
,,{ ic\, IC"ear a dcfinitive control operation, since these insects, otherwise 
are tetllious arid are not eisily killed by the hk'zarduous chemicals, a long 
lst 01 wh ich ha, betei providedl by any book on the chemical control of these 
tpc t,, 107o).
(Illtll, 

UN('ON"VEN'HiONAL METHOI)S OF CONTROL, 
Fortunately two articles viz., Kosztarab (1977), Miller and Kosztarab 

(197Q) have apl)peared and emphasize the unconventiona! methods of control 
for this group. 

The coccoid fauna of Pakistan snugly keys with the faunas of 
Paelearctic and Nearctic regions. The super family coccoidea has been even
 
elevated as sub order coccinea by Danzig (1949). 

RECOGNITION CHARACTERS OF COCCO! I)EA 
Small insects withi marked sexual dimorphism; females degenerate, 

apterou,,, ,ften sessile, resembling galls on bark or lichen, usually covered 
\kith waxy :,cetions; males with one pair of wings, normaly developed, legs, 
and antenri:te and vestigial monuth parts; females many times, sometimes ,0
10() time.,, Jarice thai' males. Tavi with one claw, exceptionally a se,,-onud 
pretarsal segment, not easily discernible, can be noted (&'uayyoom, 1972) 
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Iprticlarly in the magarolld faznilrc_,, The llCw -,., Cltit ll, ; t 
mainlv on feiale,: 

lBOCIVh t t [lot diided h 1:10, ia\icltilt lC e111 1 Cl]ariv into) tli anld 
abdlonen, flat, hlici\nr ,pherical or r i t, ot, lliC A\dil, IM)lild (I 

-ihap . I - I Ild apeaI- hlI )CI,d I I t--n l7t ) l leai tu(,dLi dllrai\it1n1h l I ' C,C\ C 

;nill 11!)tII) :r,,s 1C. iIdel t !I iiI1ntie \ cItii A nteC. I I [()ll, 5 1 <(> t'L, 

c, ,,indcnt,intdhI mNe cle-, ntu (ic l)OnCltI rm'duN Cd I (I ll traz 2 tnted. 

t a t ea ,bsI il ,pan ( ctlc1' lI)Ct Ftli il es.l,0 ml 1[,t.r(d lC,, 

Iolol (,<_(lal/ (l c sellland \-1 n \ C iiit ii ) ilh,,tii: IIlti ts l )l (i ii f ]C'. 

\ hmiFl\-\lI i ( )iisiIIILA I 1Ci'tl, d ai 1h10J\I\ LL'.,llh hl",CtIFless slhl', l 

<ha)e(iii<II C , d [ Q.''li ',IO oFt)s (curcunl I',Iiki l<,iei -',thc ii)-1,0 1 Cill l- i . i 1lus)'t t' L lfl;tc kv2 ',,lt ii ',d. rJ'lat\"dlt(C d' M~d '- i t t~ ,t l t t ia.l !tn w ln'tc , 

Or \ith \cni t t I f) 12) onrsit le t l (O tb'b, ith . i . r 'l't ,it clav tc, 

setaiet h at the k , aia e.c ! thelsend 0 t Nstarinc; r (l nl,C
,al ll mimnr3an llIr i l 'ilY ,(rIlllt'lll<,ha ed elncs \e l ,t t n ll',ti

onliet CaiOJh lc n - heil'l :ulI ibdh~i~t'iii, ,unil it tc clv t(t nii)n o i Il!( iec.d,[( d o I d\ -i(oC e ioe) \h)Ill (llor.ic l ie f ht A ii I II)dra ai.n
a1n0 tdl litfie 1115(2(1 lwith CIfiI~lm li ;i]i iiitt !p15(1or 211' ,,hpeiiddolt,,hL eimndlal ete, ttiS) lolIL W \ in or (C IIC i)IC" ClI orthora 

't d t C i C


P),e O d
OC t(
 

-VoII ine nre\"Vs Or Ido (A , ida ed, (s Is cnrthe,'ed andrusuall, 
One C(ii )!u\ a'doi trII an(h :,dninthellitl s (ao ccidaIll 
andi ,-\dCTdidcla f' cd with Cep holak. Allil oflltlql~ sililitccl allt m tcliir end 

h )dl\(,ftu nl [iit n u t l s a w ith res'<n1d s eta e,, 'ti lLIcCLI h v .ic h iti alrtn , p oc ai 

Abiheidoen uairlkothId0r1inaed of analp hv .Monrgidu1-alanaID111 A dini olpselltillie cn at o8adomenithl of thpdle S paIni 
boaI elerot roeliesle . rarelyobules atsiClil a(hab les);h ()i, ly 
1In(AWAV't theu a.hdtlo with, ail l-d!it; I mtICa Mc ,\clerttittae lxo,>twrhr end Oft linil 

nl-lticll Itthe mgo TUeial2 iapgli , lose the khl hrgii to Il). 
()ttc illn.() the tci l1C ('I1v,,eItCl Oif tlie thtlV. I1 lal W-ai)Clidato arid 

() S Wh ;= a ilgin of curstiml of abdom enc;with 1-8 s,,ti[a .ie:. A\ pair Oft 

g!landuthi.i mpl nqtl is ,oe [)lese t betiween a.hdoii allltergA. \ ald \V1 ill 

]P.cRiOC O'CCida; W th wgans are .soinwcrnespresent on the venter, tumtmlly 

one hei.\eei abdotlmlinal s terna 1I and III; in the other case,' , 2-4 o)igain, are 

,cnter. M a.rz.oIn Of p~ygidil,1t1 

hioad scle notized processe ., l-4 par.,-,: Of ltobtlC Zl tlil1V 

p.resenit O)il the<. Of 1l )tldidCli Miill ntl111C'lIt!.W, 

(,h ulos); L.1I 

arranged sylm netlrically at wle posterior m intr oft" he l~g cl n .The Ill din 

pair of lobules is called the 1st (1.1); the net lobules lateral to l are called 
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pair ( Further IL 1.the 2nd F.2). pairs are called 3 aid L4. 1.2 and are 
somletinie, bhil'rcate. NLrrgin of pygidun at hte of 1 ; sonietiies concave, 
forming the pvgidial -ifide ntation. Elongate seta like or serrated, weakly 
sciercr0&/d pIDUcS'N, (tY)inb,) arc Often pleCset betwecn the hhiules aind 
poster,)r [(.theii athe iriirgi of the pytitdnm. Some l)iamtididae have
 
,tili-,, ,,Clt-,foiicd thickening sci Ilh
lin.,ci like C ticlI.lar -pCH1i , ) il 
e()I t l tht 1 ,L-itJiiiIII, a.t the base,,,bu IOf( I1 I the ollrar,1i n otf
 

tito )\e,.,iiin l, l)i:sprdidcac paIred sli() Icr Ior 1 iatiolis
A mthcr p s.es, 

tdc l'a 1-,1<i
). 

\\ I'\- th I I l a IIL inIiicrI,I., diIc-, lii.lc d oi 

Jl '-'.h,.e t , (lport" ) ,iltli 


Lll iIe - Ii dilIical. The 
inld', < IcIi dleC-,,laplle rk v,'ithWi, finielV
 

.,i~inta,,I itll the
ta,, . i ltiI cclc llatr--,ltills (oilu or s.ver',l cell, in 
CL'ilti ,Ild v.1tI a p. illlc id of Wls, 3) 5-celled glands with one cell in
 
tilt , :[iii ". i ,e -1)3-,ccled glands, 5) paired gI an , 6)
-il ciis 

.l t)iApiddidae) usnlIKK,S. i:lt' (W arrain ged in4 or ) gioulrp, otund 
10e ciiiiI 0I,,,li , 1 he,h i. riirlan'tilt il s ure divided into ar anterior 

lltli) ,i K IdL cl anl punctioLoteral grOmutp, the nuulder tf gtands it cah 
'L ij I<, t>t , l', 11 l sp cies, alid is, therefore, h a 
rmultl Li, _ - 5 -14) 4-1n or (6-15) 4-it), beire the hacl,ct,,, comes 

inWi il suie irlilLattd 

the 
-

!!ii g.L, ov Hl, ec iin l'and, !II tile antcrir Ftp)" if II()lUrrll)_r', are etverI 
.in h.Ziuracket, tire anterior group is ahent; the nunber (if glands in the 

alct,,olateral ,imps is given in ti e bracket, the nimbr of gland,, in the 
tIsterl-:itcr al p ups aier tle bracket. C(li ndrical glands of Diapididae are 
(Ithe fOllowrug 2 t~pcs (i) with 2 clitinou,, rinis, short and broad; these are 
di\died into. (a) rmrgiial glands at the margin of the pygidtun; (b)dorsal 

uands o, 1ie dorsal side of the pygidir, rarely on other abdominal and 
Jhn raic scgmcnts; (ii) ,Aithone clii nous rii, long and slender on the dorsal 

,,(IL 0Itire wiieni, rarely on its venitral side. They are also fouid on other 
albdtoil linal and thiracic .segiliets near the margin of the )od,'. 

(vlmidrical glands of other families are of ihe following types: (i) 
tubular glands, wi'h cylindrical duct and a narrow c-iitinodis rim around the 
opening (ii) rnishoioi-shaped glands, also tubular, but witli a hermispherical 
cttrctlar rim around duct tiii) bottle-shaped glands, with a ditally widened 
cvlindical duct, without chitinous rin an otirid the opening (iv) radiating 
tubular glands, with a long conical protuberance, often with 1-5 basal 
spinules. Spines and spinules have the form of blunt or pointed cones or 
fingerlike processes, which secrete waxy formations. Hairs of varying length, 

C>
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both on dorsum and venter of body or only on venter. The groups of (ise
shaped glands and of spines of many pseudococcidae form tile so-called wa\

secreting tract (ceraria); the ceraria usually consist of 2 or several conical 
spine,; sur(ounded by disc-shaped gland,;; in addition, the spines are often 

surrounded by hairs. 

SECRETIONS 
Females secrete various waxy formations. Most Coccinea (= 

Coccoilea) an: covered with powdery wax (Margarodidae, Pseudococcidae, 
Eriococcidae, Coccidae); during oviposition, the females secrete woolly or 
feltlike ovi,,acs (Quayyoom, 1980, \Veber, 195-1) vhich cover the body partly 
or completely. The females are sometimes covered with compact 
(Ortheziidae) or hose (l ctudococcidae) wax-plates or with a layer of hard 
opaque wax (wax-Ceci eting CuccidaC). Females are somletimes covered by a 
semitransparent horny layer (Coccidae); or by a scale (Diaspididae) which 
can be ea.sily separated from the body of the insect; the scale consists of I or 
2 larval exuviae and a layei of secretion. Species with strongly sclerotized 
dorsum (some Coccidae and Kermococcidae) (= Kermesidae) have no waxy 
formations, like sone species living under leaf sheaths of Granineae. 

MALES 
Males with one pair of transparent, irridescent wings with a I or 2 

branched longitudinal vein; the hind wings are replaced by halteres (hamulo
halteres, (Kawreki, 1965) bearing hamuli, in the form of hooklike setae or 
scales. Antennae filiform, long, sometimes longer than body, 10 to 30 
segmented. Legs well developed; tarsi 1 or 2 segmented. Eyes simple or 
compound. Niouthparts lacking. Abdomen 7 to 9 segmented; last abdominal 
segment often with 2 filaments or with a fasicicle of white waxy filaments. 
Copulatory apparatus sclerotized, protruding as a tubular, sword-shaped 
process.
 

GENERATIONS 
Most species have I or 2 generations per year. Eggs, larvae or females 

hibernate. Fertility is usually high, e.g., Parthenolecaniumcorni in the Crimea 
(Nearctic) may lay up to 2780 eggs. Eggs are laid under secretions, inovisacs 
or beneath the abdomen (Quayyoom, 1980); the abdomen of many species 
becomes invaginated during oviposition, while the dorsum becomes strongly 
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sclerotized, forming a spurious scale which covers the eggs. Eggs oblong oval, 
0.25-0.5 long. The egg stage lasts several hours to several months. Some 
species are, however, viviparous. The 1st instar larvae always have well
developed legs, antenit.e, eve.. and mouth parts. During the first day of life 
(rarely during the tirst 3 days) the larvae ("crawlers") ciawl about on the 
plant, searching for a suitable place to feed, during this )C ijod they are easily 
scattered lw the xvind. At the )eginning of the feeding per iod tile females of 
many species lose tie capacity to move for their whole life; female,, of other 
species are capable of moving, but mainly on the food plat. Thte female 
larx ae become aduIlts after 2 or ; ccdyses; the larvae andI females of most 
groups of cocids ieseblle each other closely. Sexual dilferentiation takes 
place after the 1st or 2nd ecdysis; the male has 2 additional nymihal stages 
durinig liich it becomes inactive and does not feed. The mtani )rphosis of 
the ieale or e)CC:IA cocoons.akes place beneath the scale (DiaspididaC) in 
Before becoming adults but still in the larval capsule (cyt) the tClnales of 
man soecies of Margarodidae undergo a pause il activity and feeding 
(diapause) during xwhich new organs are formed and other organs disappear. 
Palrthenogenesis is also very common among Coccidae. 

V'E1) i NG 
larxae and adult females feed on branches, stems, roots, rarely fruits 

and leaves of various trees, shrubs and grasses. A number of species are 
serious pests of sub-tropical and southern fruit trees and hot-house-plants 
(Nearctic); many of them are introduced exotic forms; some species cause 
severe damage of fruit and berry cultures and even decorative plants in the 
central belt and northern parts of Nearctic. leavy infestation of stems and 
twig,, may result in death of the sap-transporting part of the bark, which in 
turn results in desiccation of whole of the branches or whole of the trees. 
Some Diaspididae cause spot disease of fruits; many Coccinea (= 
Coccoidea) cause defoliation of evergreen trees. The damage caused by 
Coccinea in the sub-tropical countries and in hot-houses is increased by the
presence of sooty moulds settling on the sweet secretions of the insects. 

PRESERVATION 
Old, strongly sclerotized females of Coccidae, Kermococcidae and also 

Diaspididae and Asterolecaniidae should be kept dry together with plant 
parts on cotton with naphthalene; other species should be kept in 70% 
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alcohol; part of the collection should he kept dry to preserve the waxv 
forimations. 

COCCOIDEA SCAIE INSECTS OR ()CCOIDS 
Adult flniales are alwa, wingless. All coccoids with leg, have one or 

it\<) segmented tlmsi, each ea-ing a single claw. The antennae have 1-13 
segnieln I he three min body rcgin, arc ilually fled. The b(,dy and eggs 
are usually pi(tected hy waxy screllon, inch IhaV hlnta "Cale Cover, 
fetlike sac cottonywa in cd, tr (ther cov'eig ii i,,tas orhiy. 'crawler,, 
have finict~ioljal !egs and are active. Liter in rar>, may be sedentary, \,llhout 
functhi-ral le. Adult miale are iiually \ ingcd, hbut ih' the flr,,t pair of' 
wings is developedl, they have no) funcional mnoutharHt. 

l)evl(t)iCII usually takes pllace through threc o)I imioe Intar-, thein 
fCnale and uualV four or five In the ma-,.le. The feinulC ictaimorph si, i, 
gralual, while males develhp with complete unctalnrluplmsis, involving 
prepupal and pupal stages. Adult female,, their ninitile stages, and also 
first and second intar maIle, feed on plant juices by ilnserhing iong sucking 
%tlesinto th hist plain. Stone coccoids are host specific, others teed on a 
wide \iiety (fl plaits. TIhey rei)nduce parthenogene cally or bisexually, 
through e s r tw ,',i in birth to ,OLIII. Thcv usuIall\ have one or More 
yearly glneral)mls; rarely, it takes two (r Hle \ears fOr a geiceratlion to 
deCVehq)t. \dult ma1le, live usua.llytonly I o2 das. 

( (iccids comitaiii considerable morphological variation and include 
highly speci ai/ed fo)rins. They ;re adapted to vc-y diveise ecological hbithts 
and are considcred niori', the mst OestI[tCivC pest; of hr0rti,:ultiural and 
silviCluIrtl pIr)duiit 1 resullts t'r(in the iligCestion of plant sap andn juIy 
trotiI the l)rudtictiu Ot IIhey-dew, ,, hich i, usuallk, coitaminated with sooty 
mould and itIair, ph(otosynthesis. Smeil c'-coids tranImit plant diseases. 
1)iscolmatioll., and deformations are oifteni produced on infested plants,. 
SOinC which fee ci on io.Xiois Weeds (for example, cacti), are coIsidetred 
benCicial and are usedJ in biological control. Others have beeni utilized by 
in1.1 1ails ,I Cec anciCit time Is sonrcc,, ot icticines, dye,, rsi its, waxes for 

dudles, p"carls,'' hr necklaces, waterpuofing sLII staHilces, cisinetic paints, 
and s) on. 

Theie are 22 fanllics with over 5,i)(J( splece', lec)g'iized in this 
superfnily, but many new species are discovered yearly. Classification is 
based primarily on adult female character. Primitive families are included in 
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Archaeococcoidea, while the more advanced ones are included in 
Neococcoidea. 

ARCI-IAFOO(CCO!I)EA 
Primitive Coccoids: Adult females have retained primitive 

characteristics,. They usMually have abdominal spiracles, which are often 
concealed h thick body setae; and usually lack tubular ducts. The apical seta 
ot tihe labu ii is abse it; the apical sensory organ of the labi urn is present. 

MllItlfIccted,v COnI)ottnd eye,,. 'This superfamily includes 3 
t'am ilie (Ortheziidae, Margarodidae, and Phenacoleachi idae). Distribution 
i,%worldwide. 

1. Ortheziidae 
Ensign Scales: Females have abdominal spiracles. The anal opening is 

surrounded by a scieiotized anal ring with six long setae and many pores. 
Disk pores are usually lnUadIilocular; there are seldom multilocular ot 
cluste red pores. 1he Iabiu In is three segmented with 26-36 setac; the first 
segme nt ik reduced. The antennae are three to eight segmented, with the 
apex hea ring an el(mnuate, thick se t:.. Fie e es are often bulging, set on 
eyestalks. The let,, are usually as l,,ng as 01,- )ody; the tibia and tarsus or 
tiochanter an1d femur may be fused. There arc thick body spines of various 
Shapes, usu~allV species specific, which cover the body in wide hands, often 
concealing the abdoninal spiracles. These spines form a semicircular or 
ci escent-,haped ovisac band that is characteristic of the family. 

Female, are covered with white wax plates, making them most 
attractive. lggs are carried in an eisignlike ovisac made of wax plates, 
attached to the abdomen. These insects infest and feed on all parts of plants. 
Many are host specific, others are polyphagous. There are four instars in 
females, five in males. Most species appear to have more than one yearly 
generation. 

The fanily is present on all continents, but only introduced species 
occur in the Australian, Ethiopian and Oriental regions. Worldwide, there 
are 81 species in t,genera: there are 4 genera with 31 species inNorth 
America. Only a few species are of economic importance, for instance, 
greenhouse Ortiewzia. 



Scale insects Host plants Locahties Natural enernic s 
(Secondary 
1,irastes) 

Orthe/iidae 
(),riezia sp ,-l,,lui/iu Rawalpindi 

sp 

2. Margarodidae and 3. Monophlebidae 
Giant Scales: Adult females have abdominal spiracles (two to eight 

pairs). The anal t ing is absent, except for its internal structure; and ring pores 
are only internally present, setae are absent. In some the anal tube and four 
thoracic ,piracles ;are well developed. Tubular ducts are absent. Disk pores 
vary from simple to nuiltilocular. Cicatrices are Liound as large, pore-like 
structures; they )ften appear on the body, surrounded by a chitinized rim. 
The antenniae may be trom 6-10 segmented. The beak is seldom absent and 
isnormally one to three segmented, with setae variable in size and number. 
The legs are five segmented, seldom absent. The tarsus may be divided into 
two segment., sometimes with numerous claw digitules. The forelegs are 
sometimes atltpted to digging in soil. 

During oviposition, white waxy lilaments are often )r(uced to cover 
the body and eggs. Females may be up to 35 mi in lengtl. Males of 
Callipapptvs (inAIu' tralia) have tong1 wax tails and are called "bird of paradise 
flies." Female:, hav thtee to five instars; males have four, five, or more. 
Some species form cysts (ground pearls) during development; these are used 
as be,s in some parts of the world. Nymphs which are encysted may endure 
several veat, of piuiescence iUnder drought conditions. Biologies in this family 
are very diverse. Several species are important pests; the best known is the 
cottoi b-cushion scale. Some are host specific, but most are polyphagous. 

They are distributed in all zoogeographical regions and are most 
abundant in tropical an(l subtropical areas. Worldwide, about 250 species in 
about 50 genera have been described for the family. 

S'a. ,,e1Cts 	 Ilost plants Loclt us Natural enemies 
(Secondary 
parasite.;) 

Crvpfictcra sp 	 licea Shogran 
vmthlana (Kaghan) 

D!oshc/ia sp 	 Afallotus Ghart 
phil- (Kashmir) 
ppmen(Ci)
 

(Cont'd), 
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Scale insects Host plants Localities Njirii enem-iies 
("*CL44411r

(Irecn ) mpodev~a ]oi';u(I:MIus 

1) Stebbulg'ni~ 
ircen) 

i Ai Rawsalpin di "~p14'h1IUMl 
1111410p 11hIb S;kUis and Rs 
]''oo'Iu' 

h4e/v1 sp /zlzYPlu% Rawsalpindi Itcuom iiis 'p 

19)63) 

1 ate4qptuaca I'hoenuv Karachi COvPlac/zawo 
Doug] ) 	 4(1 tvlifcni gpan&di ate 

Af a/ba, Rondani. 
Eflv1/iiu1W Sp 
and~iRosa in/it a? 

ILr1V4 Sf) /it SeLLhe/Ic,1/11")/ca cu'kPieiara Samdu Iettakichuis Si) 
lV~e~tud) Sharif 

and~fiMcgs 2/4 (Swat) 
(Alairn, 1965) 

I~~~ 	 Icvlehn Rassk4Ip~fl(l(Yoo1ol P'c(Jcidwh4ofl 
'A'e~ts'44d) 4/OLI1hl, Lahore 

IJ1Walit 
Karchi 

i eJl/(4S Al/uda SI) Ray, alpi rdi L'ncairsia si.
 
(( IrLCn) (K.mi and Ghani, 1963)
 

/4'floJ(0 00(440 Vit o Sp R1 

Jt I') C Af azedalmh 
(NLvAqcm1) 

I' (Boon hi/hz) Cllu spp Cenraml and 

h~fflU'1fltI4 USt (1 ((104, nlortherni 
rcen) (hvrvi//mini)sta regions 

and Muw41sapicriturn 
Rehoan and 

Lalif, 19)45) 

4. IPSEUJIOCOCCIDAE 
'\Tcaybiigs: A'dult feniales usually have --tioles, characteristic trilocular 

po res4, an iinve td t ifU lar dILI tS, sme1It irii, With ci rCL it or cc ran i. The 

an1te iie WIlii Ii cmnTedhe leg., are L1sual lV five segmenC1ted,ti re MO Inm hbut 

atle )o111:t11e,, reduced or lackino. Often, there aire Ira lli liCIll pore,, on the 
le-,, mnd a~lc~w t lgtI' Pd'01C11C W1tCCM I.Sial,r-a1Iea's\it i~llsad'00ei~s\ll iZiil.S~r~e 
smetimes' haile assoeja)Cted disk pores, and 1sully11 have multiloCnlar p)01W5. 



The anat rrii has, ,\ (r 1()re ,CtLie and( mi to thiree ro\% of p 11 s. 1The tiermi
 
is ottenl Cowered with me-allike \~I\\ po\]Cr, tIS C0he110r 11n,11n11Cni.
The 

egg, are normally pr(,t(ectCed 1aI )\ c o)1 coomi kk\ threads
 
Genicrall there are to Ur IIIarfermiles ldII\ IIIle :1'\
in ati in dult 

mesare -IC()Cls IIdinaOOMU 'oco.ICk '1ll (4 1): t',Nac\lel0hno 111'01 1p,1t pI 
\1l),t lic win niperare cliae.itcli one~ aclc1l(1 Inper\ er: ri hen, InImine 

urecn-honses, 01I ifl thl. tropic", ha\e Lip to 'iI\ Fhe y CLU r hirth to 
\'OLIiC1. 

largestI farmly o)f coccoids,, with 1,10 
N( i 1he 

1,11i" 1" the secmnd 	 over IO)species ifl 
aiMn t 18 lnera. 00)CCLIFrin all zoogeo igraphical regionsi,. MIany species 
'Ire pc-sts on cilti\ aed planits. 

Ka,, m i and
 
I'',tu, 1194 1
 

ilh lmp ('olvza Raw4.alpindi 
017%pu'

4 

1p(IIIIIIIIS 	 Clilons Sargodha NeodminIIcti 

*cIlqom 1 Abu1)t wiluiil Rawalpi ndi ouhf 11sAph1z1I( 

1 1I( ircen) 	 111d 171110/pt 10010I Olm 

lilII(( CIA S n/fIdWP Rr~a Ipin d iimi 
I 01(0' ThatI (Kohit I 

Wiliamins 

I not)'(O Its Sp 	 Betbet7 Murree 11 Ct It N)p 
ceratop/I VI h 

I C17II La/I l/Id Hdcrabad and Acn1a/III (Idvena 
I11141U1 c017111 Kaaoich i Col inp 

It 1i) 

,Oti1r 	 -he/ sp and Pesha .var 

f)( (Il de 	 11 1I11tal 

i i ndlflgtr) 

Cont'd > 
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(i "Ont'd) 

ScaIe ln.C. Host plants Localities 	 Natura: enemies
 
(Scondar;
 
parasitcs)
 

It Ik/ IJ 	 htpi'aa Its de ri xibad 

Vi ,'rn/h-	 iCordia sp Thatta Bitmus wit 
0 ' /litiqflIi (F) and /) (occidiioia 

C cnrpu Peshawar 

q' " 1", A. modesta Rawalpindi Allogatm dactylopi
1'1 lf'q (Htow ) 
CM,'l.,k ) 

t71 Ith, (I', Ficus infectnia Peshawar 
'''P 

iepio t-	 clivPuVP" l/a C Rawalpindi 	 C 'ptoche't sp. 

I.1 li 0 Adlautda vasic a Abbottabad 	 --

I 11i,i '11- Cu.tl/7 sp Centrdl region 	 --

S offi i- Pesha%.ar Anagmvu sp nr
 
t ,1(17itililI r('chal(colaTI mb
 

i( kll ) 

.',, u 	 ('ttium sp Peshaswatr Tettavtwchu sp 

5. ('OC(('II),1x' 

tit" Ault femalesSoftI ,Ma'I2W CCidS: 	 have an anal cleft and, usually, 
'"! ra 

'X,,,. ,. , ,,it h I c e,mcnted. The antennae are five to nine 

l.1. 1w , I "1:. tL t eS and llav have no setae, or as many as 12. 

k, iitcd. The body may have 
duct", it I".tt'.k 1'1' ',inatn l (!rctlds with multilocular pores. 'he 

I . 1T ! ilve ,tgme 	 or lack tubular 

I l' t K r r ,. utc().' i:!r Cl thnill the ateriir on, ; spiracular pores.ire t . l ,iii ,u ic rn rt vwsor x ad 	 usually occur in,,!a, 	 J's,; Spliracular setac 

jQ1)fC.,Th1f 'ad ,ift-ercntiatcd 	 setae. The dorsal derm isar,.c foni marginal 
,ItCen hci-rk ciuti/cd with and serves, with the venter, as a protective 

-I,, I,, ,, ,, :ph; in other species a cottony ovisac protects the 
Ntal 
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Females have three or four instar; maies have fiv-e. The males develop 
under a fragile, often translucent, ,av test. Most species in colder climates 
have one yearly generation; those in warmer cliimates have two or' more. 
These insects are peqst on fru it and oi naniental trees, in green-houses, and 
on hou.e-pl a iit' They retpj)r(dUce sexually or parthen lgenetically; they may 
lay eggs or give hirth to voting. The crawlers lack waxy protection and tius 
,.re the most su.,,ceptible stage to insecticidal treatment. This is the third 
largest coccoid t'mily. 

\Vorldkide, there are about 1000 species in abut 90 genera; in the 
United States, there are 84 species in 23 genera. The family is distributed in 
all the zoogeographic areas of the world. 

'qgle inects Ilnst piant, Localities Natud cncmies 
(Secmndary 
para, itc) 

Coccudae 
Cemplaste'v Itcus sp Peshawar -

"p 

C acitni- M indica Thatta Cf.ccophagut sp and 
formis (Green) Anyvis alcocki (Ashm) 

C floidn- M. indica Karachi & Anefistus ceroplastae 
sis Comst Hyderabad and Tetvaftichu sp 

( e'mpla-st
Ile'schtton 

F pahnata Peshawar Aphycu5 sp 

Green 

Coccid;c A. modesta Rawalpindi Tetustwhus sp. 
sen, Sir 

('occus sp. Cedirla sp. Muzaffarabad CocophaguS sp 

C disctvpens Bauhinia sp Central region --
Green 

C he~pendun Caii,yi Karachi, Thatta A. cetoplastae 
L papaya and Hyderabad 

C mangiferne M. indica Mirpur Khas C longifasciatus 
Green 

C i'uidls Camsa opaca Abbottabad A. ceroplastae 
Green 

Erochiton Cydonia North western -
arnygdaiae vulgaHiv region 
Rao 

(Cont'd 



--

805
 

(('ont 'd) 

Scale insects lost plants Localities 	 Natural enmites 
(Secondary 
parasites) 

I fI/e mi 	 Cot(d( 'cash, Murree |tilli'll/n 


Y nr 

LulctaI / Cedt'/a Dewal B wMcea 
'p (a) taia (Murrce ttfls) 

I u/et aNnttOn 	 dlafat atN M urrce A/i /otell's 
) (ht) tllchaha
,tmus(Daln) 
I letam/nunm ltatcia Abbott abad 	 SplpiyCI1SI) 

,,p I/It',gi'/77/1l 

!ldnnalla M mplen1ua 	 -n Central and 
",p (Rahman, 1947) northern regi(,ns 

1' oknluensts A punhia North wesern -

and PIttac Ia sp 

II',Liz (i/ill/il- /atrntht Peshawar A. ceirplastac 
/tl1 p 	 3p 11
~Il() 

Sa: It'll/t SI) Al a/ha Changa Nanga 

' apa 
(Nictn) 

Adhatu'da 
a'a 

Nlu/affarabad 
and Kohala 

A c'eoplastae 

(Kashmir) 

o"leae 
(13cin ) 

t , Karachi Ec.,1wtIs Sp. 

; 1nsonm Al Iidu a Karachi A. cemplavtae 

(Westw) 

6. ACLERDII)AE 
Flat grass scales: The adult female body is unsegmented and flat, with 

a short and cleft that is partly covered by a single anal plate. The caudal 
margin has niany chatacteristic ridges and furrows; the ventral margin has 
tWbelercuhte setae. The antennae are usually reduced to stubs. The legs are 
absent or vestigial. The spiracles are large, with pores in the atrium. The anal 
ring is hidden, and has about 10 setae and no pores. The dorsum has simple 
disk ptes. The vcntCr has c1uinqtelocular pores and microtubular ducts. 
There ale slightly invaginated macrotubular ducts on both body surfaces., The 
body may be naked or covered with wa, powder. 

The biology of the family is poorly known; apparently there are four 
wale and five male instars. There is one generation yearly in the species 
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studied: they produce young In a small pouch IIunder the anal opening. Most 
of their hosts are in the Gramineae; a few are in the ('yperaceae, 
Orchidaceae, or Combretaceae. These insccts usually occur Under leaf 
sheaths. 

Worldwide, the family comprises 3 genera (,cer oa, Ni p oiuclerla,and 
Rhode,stcler/a) with about 50 species. They are distributed on all continents. 
Two species which are found on sugarcane are sometimes of minor economic 
importance. 

Scale iects Host plants Locaities Natural enenies 
(SL Indary 
parasites) 

Aclerdidae 
.Aclenla sp An idinella 

nepalenvis 
Murree [ ills 

/1tiofat 

7. DACTYLOP IDAE 
Cochineal scales: \dult females have cuinquelocular dorsal pores with 

a common duct forning sclerotized chisteis on the body. Most pore clusters 
have a central invaginated tubular duct, other disk pores have three or four 
hcCUli. There are large dorsal truncate setae; their shape and size are 
important in species identification. Tih invaginated tubular duct,, usually 
have a lalge filament that exceeds the size of the duct. The anal ring is absent 
or greatly reduced. The labium is very large and distinctly three segmented, 
with 18 setae. The legs are short and five segmented. The antennae have six 
or seven short segments. 

The female body and the eggs are covered with a white, waxy secretion. 
These insects feed on Opuntia and Nopalea cacti only; they are often 
important in biological control of noxious cacti. Dactvlopius coccus, a source 
of red dye, is cultivated in South America. Mexico, and the Canary Islands. 
There are three instars in females, five in males. These insects lay eggs and 
some reproduce parthenogenetically; there are three to six yearly 
generations. 

The family is native to the New World, and has been introduced for the 
control of cactus to Australia, Hawaii, the Senta Cruz Islands (California), 
and South Africa. The family includes only I genera (Dactylopius),with 9 
species. 
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Scale i1S1CLI, Hi pl.1nS i witzlles Nitural erieniies 
(Secondary 
par iSIles) 

I)ac11'('P U% a 1 ( hIAnw i'pfOP1 R awalpin h flavi 
f (41fi d1ht III ) .Tui mgnpemm A"ar L 

. KERMESIDAE 
(all-like Scales: In adult females, part of the dorsal derni folds 

v.ntrallv tider tihe body; therefore, the ter m "terguni" is applied to it, while 
''stern aiii" is applied onlV to the mel,ranous truc venter. The tergum Of theadult female extelds and hardens with age and becomes ball or gall-like, thu, 

u llua,,lc f(,r c asificatio m. l'he SMte ru.n ii,during ovilpition, fo)rms tx',o biood 
clliber, With a medial lxrtition. A false venter is alsi) forned by the 
C0il:,'(,Cd n1,,terho lobe,,. oung C1mles,, usuallt ha".c six crngillented 
atenri,' Irh leg are small and five scty, ented. The labitl;i Is 10ng and 
,,l's cln, thrc -sncrted v,i'h 12-14 sctae. lhe spiracles, are tiiallv large, 
with tle fir,! pair smaller than the secoiid: both are :,Irflded by 5 locular 
airid 7 tnca.'lar pores,. The anal Ilires havc large setae which surrounded the 
scleroized anal ririg. Nied disk pores with lcuIi usually occur in a 
snlbmai inal hand and in spiraculal furrow!) on the ventral sioc of the ciguill. 
l'ergal tubulai ducts are of two types. The larger one.s, with bulbl like 
expaisiwl, t(irn a wide band submarginally on tile ventral ,ide Of the tergulin; 
spiiicscent polies are often present iil tiarisverse bands ol the dorsal side of 
the tCrgurn. The smailer, cVlrndrical dulcts ,aith 5 locllar and 7 locular pores 
are cattered on1 the dor,al sile of the tergulln. M'VIultilocIlar disk pores with 
I0 1oc1i ofteni occur in groui)s oi the sterilun iOfthe abdomen. Multiloculars 
are also abundant httween the vulva and the arms; simple, amorphous ducts 
are scattered on the terurn. Thick setae occur on the body margin and in tile 
sublmarginal area; long spinelike setae are situated behind tlhe anal tube. Th,: 
anal ring is narrow; the arial lobe is wide, with n-iany long setae. 

Most species feed on oaks, and a few feed oi chinquapini, l;otli in the 
family Fagaceae. Some produce galls. They often lay 3000-5000 eggs, 
protected inl brood claiibers. There is one yearly generation. The first irrstars 
overwinter. Males are common. Fernales have four instars; males have five. 

The family (= Kermidae, Kermococcidae) is distributed in the 
Northern I lemisphere only. It comprises about 68 described species in 4 
ge nera: Fnlhtiihtia,Kermes, Olliffiella, and Plzyseriococcus. 



"'Cale Inects Ilost Plants I o .xit:e, 	 Na',ural cnLmIIC,
 
(Set onda r)
 

parasites)
 

Kernwsidte 
Kcr,,me5 sp QOircus sp 	 Ghora Gah

(Murree Hills)
 

9. ERIOCOCCII)AE 
Felt Scales: Adult female morphology is very diverse. Normally there
 

are distincti\ c microtubular ducts and invaginated macrotubular ducts. 5
locular and 7-1octIlar pores and largc, thick scale. The number of leg setae i,,
 
reduced.
 

Often there are cruciform pores and large, protruding anal lobes. 
Denticles Occur on the claws. There are seldom trilocuIar, hilocular, or 
simple pores. These in,,ects lack anal plates, signiatic setac, or mealybug
typetrilocular pores. The legs a; e usualIV ft,, C,regmentcd, sonmetilmes reduced. 
The lahi rim is olinally three segnented, with 1(-20 setae. The anal ring 
usually has setae arid pores, but som1et i tes lacks them. 

Some species feed on a wide variety of host plants, but Many are host
specific. Their hiologies are very diverse. They occur in a large variety of 
habitats, from roots to foliage, often on baik; they may produce gallk. Adult 
females and their cggs are often entilely or partially encloed in a field sac. 
'[here are three instars in females, five in mailes. Most species have one 
yearly generation, some have two and a few, perhaps, have more. Most 
overwinter as eggs or adult females. Males are fairly common, but beeause 
they live only for I or 2 days they are seldom seen and collected. A few 
eriococcids have economic importance, for example, European elm scale, 
azalea bark scale, and Eriococcus coccineus on cactus in green-houses and 
homes. 

Eriococcids are distributed in all major zoogeographical areas except 
Micronesia. They are most abundant in the Australian Region; very few are 
found in the Ethiopian Region. Worldwide, about 350 species in about 50 
genera have been described in the family. 

10. KERRIIDAE 
Lac Scales: The adult female is globular or pear-shaped, with a 0 

brachial plate pair as extension of the enlarged first thoracic spiracles, and a 
dorsal spine; both structures are specific to the family. These insects have 
dorsal, ventral, marginal and sometimes perivulvar duct clusters. The ducts 
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are invaginated and have filaments in the marginal clustels. Quinquelocular 
pores are associated with the spiracles. The aintennae are one to seven 
segmented. The legs are vestigial or absent. The labium is ,ne or two 
segmented, with 10-12 setac. The anal ring has pores and 10 long setae. The 
anus is located oil the a , d lobe or tubeCICle; its base, the anal process or 

sujpra-aiul plate, is cleft and has a fringe. Males are common. Females have 
three instars: males apparently have five. Females are "imprisioned" in a 
secreted resin101s test with three apertures: two for the brachial processes, 
one tor the anal pi oces,, atid as an exit for nymnphs. The resin produced has a 
medicinal u,,e in Mexico. It is also used commercially as lac or shellac for 
varnishes, as sealing wax, and as insulating material in electrical works. Some 
species are h, in fil on trees. Cominercial pioduction of Laccifer lacca for lac 
is car led on in India, Ceylon and Burma. 

Kerutidae are di,,trilbuted in the drier areas Of the tropics )r the sub
tropics, except tor the Palearctic Regi(-n. The family (= Tachardiidae, 
Lacciferidne) COmpris)es, about 65 species i, 7 genera. 

11. CERO(:OCCII)AE 

Ornate Pit Scales: The adult female has a shieldlike anal plate and 
ciilbriform plates on the abdominal dorsum. There are 8-shaped pores and 
tubular ducts with a large terminal filament on both surfaces of the body; 8
shaped p,)res form transverse bands on the abdominal venter. Bilocular 
pores occur on tre head and the thorax; multilocular pores occur in the 
spiracular furrows and form transverse rows on the abdominal venter. There 
is a cluster of quriinquelocular pores at the base of the antennae. The 
antennae are reduced to stubs, With setaceous and fleshy setae. The labium is 
three segmented, with 8-12 setae. The legs, if present, are vestigial. The anal 
complex includes a plate and a ring with 6-10 setae. Adult males, females, 
and their eggs are covered by an ornate, waxy, papery test. Males are 
common. 

There al e three instars in females, five in males. In the species studied, 
there is one yearly generation in the United States. The eggs overwinter 
under the female's test; the adults mature in late July. Worldwide, there are 3 
genera (Asterococcus, Cerococcus, and Solenophora) with about 64 species 
described in the family. Cerococcidae occur in all major zoogeographical 
regions. Some are host specific; others are polyphagous. They produce pits 
on twigs and damage fruit and ornamental trees. 
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S(ale insects 

Cerococcidae* 

Cetococh 

Host Plants 

hbiui":svriau, 

Locdlzzes 

Karachi 

Natural encnife 

(Secondary 
pa ra Slte ) 

Atusciciea %p 

( reen 

I he fan1116 ( cMIu. ,1 n he (i SicS,nu, ( (. 

12.. PHOENI(OCCIDAE 
Pal1n Scales: The aduhlt female body is iembranous, elongate, or pear

shaped, often v,itlh irregular de rmal papillae; it is covered by a mas of waxy
filatncit,. Thrarc r n() anal lo)es or lnultiloctllar pores; 8-shaped tubular 
duct" arc . cattered on tile dorsuni and often oil tIm kenltcf. Q)uiniclocuLi 
tu )res are u.sociated with he .piracies. Thre aneten rt ae rCLiced and 
nnsegeinollted, each iaVin iall iluvaginated apex Conitaiii ing fiv'C fl5(2)[r% Selaie. 
Legs tre ,bhe lt. The labiunli is one or tvwo .eglnllted, (snlally with 10 .,etae. 
The anni i,oi tile venter. The anal ring i, (leitled.witi no CLie or up to 
two, and with o pores. There is no lrii e)pygidill n, bolt there i.,often a
 
sermicirculai pvgidiunm like terminal lobe. N'ales, are wingless, and tie body is 
not clearly (lividLJ into threc regions in the red date scale. 

Females have three instars; males have five. Most of these insects feed 
on pal They are often economic pests, such as the red date scale. They 
may infest all parts of the plant. "l'hey are distributed in the tropical aid 
subtropical areas of the world. There are 2 species in 2 genera 
(Phoenicococcuts and Xatithophthana)included in this family. 

13. DIASPIDIDAE 
Armored Scales: Adult females possess a wax cover that rests tentlike 

over the body and is not attached. A pygidium is formed from the posterior 
abdominal segments, with lobes, plates, or gland spines on the margin, and 
with disk pores and ducts for wax production. Antennae, eyes and leg, are 
reduced or lacking. The labium is one segmented. The vulva may tie 
surrounded by groups of perivulvar disk pores. 

There are three nstars in the female, and five in the male. Most 
economically important species have two or more generations in a year. First 
generation crawlers usually appear in the spring, second generation in mid
summer. Diaspidids overwinter as eggs, nymphs, or adult females. Adult 
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males are usually present for ablout 2 weeks in each generation. The females 
may lay eggs or give bifth to young. 

'Ihe IlkricCt tamii' Of cOccoid , Conmpriss about 1,500 species in about 
35) geiiera. Its ineniber Occur in all zoogeographic regions, but most species 
,ire tropicail or ,ub-tro pical. They are common and impotant pe,,t of fruit 
and t()ie- t tree,,, and oriamental house, and green-house plants. The host 
plant range i', very wide, a diaspidids are adapted 
habitats. 

,

3 uti"IIHpC(1 Ih10,l plnt , 

Dilaspidlddae
 

I A nepal'n-1anfoImr-

[fill, slr, Sy 
bt'ngcilc, rhclft 

S,1 har Nevraudia 
(I lall) anmhnacea 

,IidaSp %u A iodesa 

AlhJuips Quercus sp 

ka~imia 

Williams 

bulldia Z.mauritana 

-1zylh 
Rahrnan and Ansa;i 

1onhhulla Abwspindrowt 

ablutil
 

I fall & Willianrs 

A aura':tn Cannabissativa 

(Mask) 

A cinna Ceratonia 

(Co I ) sthqua 

A orienlah A. marmelos 

(Ne,,at ) 

.- Anthl.5ma1%lhelil 


macchart anathera 

tltit-

Murrcc i ills 

Rawalpindi 

Thatta and 

tkhrain 

Northern 

region 

Murree Hills 

Peshawar 

Northern 

region 

Northern 

region 

Charrapani 

(Murree 

ihlls) 

to all kinds of ecological 

NatUlldl toerni s 
( .conda ry 

para',tcs) 

Aphyns sp 
Karachi 

P flem.bihs and sucholott 

sp 

Aphytis sp. 

Aphyts sp. 

A. nwlinus 

A. niehnus 

? Gen. nr.Anabroleps 

sp. of'ApterencyTius sp. 

(Cont'd) 
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(Cont 'd) 

Scale insects Host plants Localities Natural enemies 
(Secondary 
parasites) 

Idl J[liaz*', suret.h2 l'cshad ar I' fl~iwbili 
sp 

A dcviticto, B %arnegata Central and A inc/hnus 
SIgn southern regions, 

I arkana 

ItIdaLpVti lnantluds l'imurgarah 
"P fihfolu (D1)1r)SA at 

I d'icoruim Palicumni Charrapani 
I fill and pillopetun 
Willmnis (I flll & Williams, 

19 2) 

A tubercularis Al 1i11dica Lahore and AphIvtissp. 
Ne -,t Karachi 

(Caaquernta Querrus sp Bthiain Sticholous sp. 
Williams (Williams, 

1963) 

Ctionavpi5 Piuni grffithn Muzaffarabad 
chur Green 

C poipora Unidentified Shogran 
lBorc hs plant (Alam, 

1964) 

(hornrnaps Unidentified Malakand 
sp grass 

C decorata Apluda sp. Murree Ilills -

Ferns 

C ficsur- C. stracryi Murree I lills -

ella lall and 
Williams 

Chrysomplia- Citrus sp. Central & 
lusficus (Ashm) northern 

regions 

(Cont'd) 
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(Cont'd) 

Scale insects [lost plants Localities Natural enemies 
(Secondary 
parasites) 

trmtdi t Salii qp Mu7affa raiad 

(lorcheniu,) 

(Urploparla. Ta,arir I)argat and AZotos sp 

toreopo sp aro iulata Pesha ,ar 

C hlh Tama= Chirat C seniflavus 

Bod & '1heo articulata 

D)iaspis Eclutocactus | lyderabad 

echinocacti echudnae 

I)taqmtdonm Populs Thai C. senuflavus 

CoUd~iCU5 nigra 

Bore hs 

1) pronorntn Punascerasms Western 

(L.alng) P. peruca region 
(Janjua, 
1959) 

I) transcas- Popults alba Quetta Antlscnti sp. 

piensis 

(Marl.) 

I)upiachio-
Inaspls %p 

Panicum sp. Peshawar 

Dplaspitio Ligustnm sp Karachi Cybocephalus sp. 

tum tL'55eratus 

((harm) 

Fioinia sp. PoIus sp. Miandam (Swat) 

F distnc- Nenum oleander North western 

utssinia (Borchsenius and regions 

(Ncwstead) Williams, 
1962) 

F. hederae Convoi'ulu . Madyan and 

Hlall and sp Balakot 

Williams 

(Con t d 
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(Cant'd) 

Scale insects Ilost plants Localitics Natural enemies 
(Secondary 
parasites) 

h neritfoit k1iohotrya Saidpur 

fBrochs and jaIpoiCO 

Williams 

I. paksrta-
ne is Ahnrad 

Olea cspt-
data 

I)ewal and 
Saidu Sharif 

A ctnnii:and P 
fl,mbilig 

(;naparhl- A. indica Karachi C.bo phalus sp. 

tora ptcudaspi

diotus (LAnd) 

(;e,j nr 
ihtia 

Olea sp. Phagwari 

Gen nr. Salir sp. Quetta 
palnilaricOccld5 

('en nr Canssa Saidu Sharif 

parlaspo opaca 

(ireenasp~is Unidentlfied Murree hills Aphytis sp. 

decurvata grass 

((reen) 

(;yninis sp Carussa 
spmnanim 

Rawalpindi, 
Murree hills and 
Abbottabad 

flenberlesia N. indicum Karachi Ttra tchus sp. 

latanmae and Eiythnna sp 

(Sign) 

lapazia 

p#shaware-

P bokhanen-

siv and P 

Central and 
northern regions 

mis Rahman persica (Rahman, 

and Ansan 1947) 

Ilndosapics Reinwardtia Murree I hlls Aphyt is sp. 

concluforrnis origyna 
((melin) 

L. balchis- 1Paoygdalus Western 

tanensis (Janjua. 1959) region 

Rao 

L glovent Cioal sp Central regljn 

Pack (Rahman. 
1947) 

(Cont'd) J, 
,. 
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(Cont'd) 

,Sale insects Ilost plants [Icalities Natural enernics 
(Secoindary 
parasites) 

I. paloda A indlic (ujranwala lhiis sp 

(ircen 

l sp nr Unidcntificd Bal rasi 
1)01h(1) grass 

( 1iic-f 

Ilpiqa Wew PI 5att a Abbottabad A niaculcornis 

\ 1h ntege iarr, 

I nuhdon n i'bu)rntm Murree hills 

I cris sp 

I e.-i pi fP111 grffi- Shogran, Aphytis sp nov.nr. 

<inferarumn thil and P. Otrore and aonidiae 

1 l,11 and ro.tburghu Murree Ihills 

Vi,ams (I fall and 

Williams, 1192) 

1 111,l111,/tgar L cumiin Iihire and 1 meh!!nus and 

Icr si and Al Indit a Sa h wi I Dicostclmt sp 

%itkcnle 

I flilotna fL cunut I lyderahad and Aphytts sp 

I e, and At ndic Mirpur 

Khas 

l.ophoh'u- F bengal- I lyderabad 
%sPts ensiv 

1 japonica F canca Mirpur lphytlis sp. 

[( kil ) Khas 

Ae'lanaspit Unidentified Behrain and 

,Imeraitz plant sliandam 

((ircen) 

if nipiinia Cedrela sp. Murree Ihills 

(I con) 

\lotapLS Fruit trees North western 

Ia/lI (Janjua. 1959) region 

(ircen 

(doaspis sp Panicunt sp Peshawar 

(Cont'd) 



(Cont'd) 

',le insctl I lost pldntsis 

Odonaspti sp -Indropogon 

2 wreta errusus (Kazimi
 
Green and Ghani, 1963)
 

0 penicdhta llambusa sp 
Green 

0 secreta D strctus 
Green 

Parlatoria Alnus nida 
sp
 

P blanchar- Phoentx 
Lill dactylifera(Iarg ) 

1' cinerea Grewia 
I ladden astaitca 

onptaV A. lebbek 
Mck 

tPglurian A. rnodesta 
Itall and (Hall and 
Williams Williams, 1962) 

P oleae Adatoda 
(Colvee) vaca 

Pints gnrflitht 


Ponganiaglabra 

P.arnvgdahs 

P pseudoppi Grewia 
Kuw. astatca 

P. ztzIpIu4 G. sinensis 

(Lucas) 

Parlatoreop- C.fistula 
w,5longis

pmnus (Newst) 

Paralepido- Alnus rnada 
saplhsusvun
ensts Borchs 

I ",hies 


Chairrapani 

Peshawar 

Karachi 

Murree H ills 

Lahore 

Central and 
northern regions 

North 
western region 

Rawalpindi 

Murree Ihlls 

Shogran 

Lyallpur 

Abbottabad 

Central region 

Karachi 

Mianwah 

Murree 

'atural coem t s 

("Ntonda r
 

pairasites)
 

I abrohkpLr sp. 

A. maculicornis 

Aphyts sp. 

A. macuhcornis 

A nieculicornis,P. 
coccodvoia 

C senuflavus 

C. wniflavus 

C semiflavus 

A. macidicomis 

Aphytis sp. 

Apytis sp. 

(Cont'd)
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(Cont'd) 

',eale n,.ects host plants Localitics Natural enemies 
(Secondary 
parasites) 

fllwiacaTpt ltc u infectoi ta Peshawar 

sp 

I' hetottdi M. phlippl- Balakot 

(Green) nensis 

Pinastprs A modesta Rawalpindi 

sp 

P huLu D oleods Parachinar Ablcrus sp. 

(1iouche) 

P exercitath Fruit Irces Western region 

(Green) (Janjua, 1959) 

1' tracharn F palmala Muzaffarabad Aphytis sp. nov. 

(Cooley) nr. cunnus 

Quadraspi-
diotus S 

Quercus 
incana 

Murree Anabrolepts zetterat'dti 
(Westw.) 

Q amienicus Sahlm sp. Abbottabad Aphytis sp. 

Borchs 

Salim sp Gilgit and 
Mingora 

Q pernicio- Cydonia Parachinar 

sus (Comst) vulgans 

Rhzaspi- Artenusta Parachinar Apterencyrtus sp. 

diotus sp. sp. 

Rhtzaspi-
dlotus sp. 

Artermsia 
sp 

Parachinar Apterencyrtus sp. 
and Cybocephalus sp. 

Temnaspi- Apluda sp Pirowal 

diotus (Multan) 

? sinensis Ferns 

T 5nensis Saccharum sp Peshawar Gen. ct. sp. indet. 

Ferris (Bothno-thoracini), Aphycus 
sp. and Azotus sp. 

Sporobolus sp. tlasan Abdal Aphycus sp. 

T" 
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DESCRIPTION OF SELECTED SPECIES 

Aonidiella citrina (Coq.) 
(Yellow scale) 

DIAGNOSTICS 
Female Scale: Length 1.64-1.7 mm, breadth 1.51-1.6 mm, thin, more 

or less circular; slightly convex, yellow because of the yellow female which
shows through. Exuviae yellow, central or shifted very slightly to one side.

Female: Length 0.97-1.19 mm, breadth 1.00-1.06 mm, pyriform andwhitish yellow in early adult life, becoming strongly reniform and yellow at
 
maturity.
 

Pygidium with 
 four pairs of lobes; I pair of lobes largest, distinctlyseparated, disto-lateral margins emarginate, distal margins rounded. II pair
of lobes smaller, othervise similar to the pair. III pair of lobes smaller than
11, with lateral margins irregular medially. IV pair of lobes poorly developed,
 
trivngul-r.
 

Incisurae present, filled 
slender plates, which branch 

with serrated plates: I incisura with two
 
profusely dis',ally. 11 incisura with two 
 plates,outer margins of which are serrated along their distal halves. III incisura with 

stout plate, which is deeply bifurcated, each bifurcationone 
being serrated


along the distal and lateral margins. IV incisura with three stout plates, each
of which is bifurcated apically, each one of 
 the inner bifurcation being
slightly serrated and each one of the outer bifurcation being with deeper
 
serrations.
 

Twelve long, filiform, one-barred,sub-dorsal ducts connected with
rows of dorsal pores, disposed of in definite groups; four pairs of paraphyses
 
also present.
 

Ventrum furnished with one slender, 
 acute inverted V-shapedsclerotized apophyses (Ferris, 1938). Perivulvar pores absent. 
This insect resembles A. aurantiiand can be differentiated from SanJose scale by the characters mentioned under it. It can be differentiated fromA. aurantii by the presence of only one narrow inverted V-shaped apophyses. 

HOST PLANTS 
Citrus spp. and jaman (Eugeniajanmbolana). The leaves infested withthis scale show many yellow spots or streaks where the chlorophyll has been 

N3 

http:1.00-1.06
http:0.97-1.19
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destroyed; green fruit too may show such spots. Jaman leaves develop red 
spots. 

DISTRIBUTION 
Banna and D. 1. Khan in the N.W.F.P. and Faisalabad and Nabha in 

the Punjab. 

Aonidiella aurantii(Mask.) 
(California red scale) 

DIAGNOSTICS 
Female Scale: Length 1.72 mm, breadth 1.65 mm, thin, almost 

circular, slightly convex, yellowish grey, reddish because of the red female 
which shows through,exuviae brilliant orange, central. 

Female: Length 0.88-1.20 mm, breadth 0.98-1.36 mm, pyriform and 

yellow in early adult life, becoming strongly reniform and reddish brown at 
maturity. Cephalo-thoracic region produced posteriorly forming two 

covergent lobes which enclose the pygidium. 
Pygidium with four pairs of lobes: I pair of lobes largest, distinctly 

separated, disto-lateral margins emarginate, distal margin rounded. II pair 

smaller, otherwise similar to the I pair; some specimens, however, may have 
the inner margins entire. III pair smaller than II, their inner margins entire, 

but outer margins distinctly wavy medially. IV pair very poorly developed, 
triangular. 

Incisurae present, filled with serrated plates; I incisura with two 
slender plates, which are serrated distally. II incisura with two plates, inner 
plate with its apex serrated and with a median serration laterally and the 
outer plate bifurcated apically, furcae serrated. II incisura with two stout 
plates, the inner one deeply bifurcated distally, each branch being serrated 
along the outer margin and pointed distally, the outer plate deeply serrated 
on the apex and along its outer margins. IV incisura with three stout plates 
deeply bifurcated apically, inner branch being slightly, and the outer branch 
deeply, serrated. 

About 12 long, filiform, one-barred, sub-dorsal ducts connected with 
rows of dorsal pores, disposed of in definite groups; six pairs of paraphyses or 
the dorsal club-shaped thickenings are also present. 

http:0.98-1.36
http:0.88-1.20
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Ventrum furnished with three heavily sclerotized bodies, one of which 
has usually a globular inverted V or U-shaped apophyses. Perivulvar pores 
absent. 

This species resembles San Jose scale in the general appearance of 
the scale and in the general shape and colour of the body of the female. It 
differs from San Jose scale in: (1) the female becoming red and strongly 
reniform in shape at period of gestation, (2) the female pygidium having 
three well-develeped and one very poorly developed pair of lobes, (3) the 
presence of a grooLp ot small scleroses on ventrum, and (4) having six pairs of 
club-shaped paraphyses. 

HOST PLANTS 
It is abundant on' leaves, bark and fruit of Citrus spp. (chakotra, 

galgal, grape-fruit, kimb, lemon, malta, oranges; etc.). 
It has also been found fairly abundant on Aegle tnarn,los,Agave sp., 

A. variegata, Aloe vera, Alstnia scholaris, Bauninia alb, B. racemosa, 
Bombax nalabaricum, Bronssonctiapapyrifera, Canna ind'ca, Cassiafistula, 
Cassia sp., Cordia inayxa, Diospyros montana, Do,nbej a acutangula, 
Eucalyptus sp., Euonymus juponicus, Ficus sp., F. bengale.,is, F. elastica, F. 
religiosa, F. roxburghii, Grevillea robust, gul-i-fanus (Lugerstroenia indica), 
Hibiscus sp., Jasmine (Jasninumpubescens and J. sainbac), Jaman (Euginia 
jainbolana),Mangifera indica,Morus alba,Murrayaexotica, Mua sapeientum, 
Nerium odoruin, N. oleander,Poinsettiasp., Pongainiaglabra, Psidium guyava, 
Rosa spp., Teconma spp., Vitis vinifera, Vitis sp. and Zizyphus spp. 

Other workers have found it on the following food plants also, Agave 
americana, Aloes sp., Camellia thea, Coffea vrabica, Cycas circinal;s, C. 
recurvataand Morindatinctoria(Ramachandran and Ayyar, 1934). 

DISTRIBUTION 
Punjab: Ahmadgarh (Malerkotla State), Ambala, Alipur, 

Campbellpur, Changamanga, Dasua, Gangapur, Gobindgarh (Nabha State), 
Gujranwala, Gujrat, Gutkar (Mandi State), Jhelum, Jind, Kahuta, Kalka, 
Kotgarh, Lahore, Lyallpur, Malerkotia, Montgomery, Multan, Muzaffarabad, 
Nabha, Phagwara, Sangrur (Jind), Sargodha, Sialkot, Taxila, Una. 

N.W.F.P.: Bannu, Charsadda, Darband, Darsamand, D.I. Khan, 
Gardi, Ghoriwala, Jamal..Garhi, Kohat, Mardan, Peshawar, Phulera State, 
Tarujabba, Thall, Thana and Totkan (Malakand Agency) and Totkas. 
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It has also been recorded from Ceylon, Coimbatore, Dhamdha, 
Godavari-Palghat, Pusa, and Someshwaram in South Kanara 
(Ramachandran and Ayyar, 1934). 

Aonidiella orientalis(Newst) 
(Oriental yellow scale) 

DIAGNOSTICS 
Female Scale: Length 1.47-1.64 mm, breadth 1.23-1.64 mm, thick, 

more or less circular, slightly convex, yellow to yellowish brown. Exuviae 
orange-yellow to orange-brown, central or situated slightly to one side. 

Female: Length 1.04-1.15 mm, breadth 1.01-1.18 mm, ovate, yellowish 
brown in early adult life, becoming roundish and yellowish brown at maturity. 

Pygidium with four pairs of lobes and is retracted into prosoma: I pair 
of lobes stoutest, distinctly separated, disto-lateral margins emerginate. II 
pair smaller, othervise similar to the I pair. III pair smaller than II, their 
outer margins with an almost median emargination. IV pair poorly 
developed, squat. 

Incisurae present and filled with serrated plates: I incisura with two 
slender plates, which are distally serrated deeply. II incisura with two plates 
which are serrated distally. III incisura with three plates, each with a deeply 
serrated apex. IV incisura with three plates, the median arm of each plate 
being large and produced posteriorly. 

Sub-dorsal ducts, one barred, long, filiform, and confined to the sub
marginal region only where they are disposed of in groups; six pairs of 
paraphyses also present. 

Ventrum furnished with perivulvar pores which are arranged in five 
groups. 

This species resembles San Jose scale in the shape of the scale and in 
general colour and shape of the body of the female. It can be separated from 
San Jose scale by the: (1) colour of the scale which is yellow, (2) three pairs 
of well-developed lobes and one pair of rudimentary lobes (these appear as a 
point), (3) well-developed and serrated plates the last group of which is club
shaped, and (4) presence of five groups of perivulvar pores. 

HOST PLANTS 
Acer oblongum, A. pictum, Adhatoda vasica, Aegle marnelos, Agave 

(yv
 

http:1.01-1.18
http:1.04-1.15
http:1.23-1.64
http:1.47-1.64
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sp., A. aniercana,A. variegata,Ailantus aladulosa, Slbizzia sp., A. lebbek, Aloe 
vera, Alpitia nutans,Alstonia sp., A. scholaris, /ntigonon leptopus, Aristolochia 
sp., Asparagus sp., Averrhoa carambola, Barleria cri.stata, Bas'sia latifolia, 
Bauhini alba, B. purpurea,B. racemosa,B. val/ii, B. variegate, her (Ziz' tlus" 
sp., Z. jujuba, Z. oenoplia), Bignonia radicans,B. vinusta, Bischofia jaianica, 
Biineae sp., Bonha maaabaricum, borth (Ficus bengalensis) Bo.swe/lia 
serrata, Bougain vielae mrs butt, Buus semper'irens, Brous.sonetia papyrifera, 
Bursera serrata, Butea frondosa, Cactus sp., Cae.salpinia bonducella, Canna 
indica, Callicarpamacropi'illa,Calistemon rigidus, Calotropi"procera, Carissa 
carandas, Ca.ssia auriculuta, C. fi.stala, castor (Ricinus cotnmtnis), Codrela 
toona. Celastruspaniculata,Celtis sp., C. australis, Ceratiniasiliqua, chandni 
(Calonyction roxtrgliii), Citrus spp., Cithare.tyh'm .sub.serratum, Clematis 

paniculatus, Clerodendron phlomoides, Cordia sp., C. myva, C. obliqua, C. 
rothii, Crataeva religiosa, Croton tiglium, Coccuhus laurifolius, Dalbergia 
lanceolaria, dharek (Melia azadirachta and Al. composita), Diopyros 
embryopteris, D. montana, duranta (Dyranta ellisi and D. plumieri), Ehretia 
serrata,Eriobotryajaponica (Japan Medlar), Erythrina cri.sta galli, Eucalptus 
spp., Eugenia jambolana, Feronia elephantun, Ficus sp., F. elastica, F. 

infectoria, F. pa/rnata, F. retusa, F. roxburgiii, fig. (F. carica), Gnlelina 

arborea,Grewia asiatica,guava (Psidiumguyava), gular (Ficusglornerata),gul
i-fanus (Lager etroemia itdica), Hiptagemad1ablota, ili (Tamarindasindica), 
Inga dulcis, Ipomaea sp., Jasmninm sp., Kgelia pinnata, Lonicera chinel.sis, 

Maclura aurantiaca,Magnolia grandiflora, Mallotus philippinensis,Mangifera 
itidica, Melia indica, Mimusops elengi, M. kauki, Mirabilis jalapa, Moringa 

pterygosperma, mulberry (Morns sp., M. alba and M. laevigata), Murraya 
exotica, Musa sapientum, Myrtus comnunis, Nephelium litchl, Nerium sp., 
Nyctaginacea sp., Nyctanthes arbor-tristis, oak (Grevillea robusta), Ochna 
squarrosa,Olerodendron inerne, Opuntia sp., Orox/um indicum, Phoenix sp., 
pipal (Ficus religiosa), Pistacia integerrina, Poinsettia sp., Pongamiaglabra, 
Poplar sp., Populus alba, Porana paniculata, Pterospermum acerifoliuin, 
Punica granatun, Putranjiva roxburghii, Pyrus sinensis, Quisqualis indica, 
Rhomnus persicus, Rosa sp., Salix tetrasperna, sanatha (Dodonaea viscosa), 

Sapindus detergens, Sapitum sebiferum, Saraca indica, shisham (Dalbergia 
sissoo). Stephegyne parviflora, Sterculia sp., S. alata, Swietenia mahagoni, 
Tabernaemontana coronaria, Tecoma australis, T. stans, T. undulata, 
Terninalia arjuna, T belerica, Thunbergia grandiflora, Ulmus sp., U. 
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integrij lia, Vitex ni'e,do, [l'ti. i'nifera,JWrighta coccihca, zard kaner (Neriun 
olalac'r),Zizyphus sp., and Z.jiajuha. 

Other workers have found it on the following plants: Anacardium 
,CCihdetahc, Al l)osia candolhi, Bauhittia sp., Ca/otropi.s sp., Carissa sp., 
(hlol.txvho t'wicteniaa, Cocos n(i/era, l)alhetgia sp., Ilygroph v10 svinosa, 
Limonia alata, Alani/ot glazioi'ii, Osheckia sp., Punicum sp., Polyathia sp., 
Schelvichera trijgaa, Solan1t sp., Solanum melongela, Tep)hrosia sp. 
(Ramachandran and Avyar, 1934). 

1)ISTIBUTION 
Punjab: Ahmadgarh (Bahawalpur State), Bahawalpur, Bilaspur, 

Darblhanga, Dera Nawab (tIahawalpur State), Dujana, Hoshiai pur, Jind, 
Jullundur, l.ahore, Lyallpur, Montgomery, Muzaffargarh, Nahar (Dujana 
State), Nabha, Pataudi, Sangrur, Sufidan (Jind State), and Ta\ila. 

N.W.F P.: BannU, Nowshei a and Thall. 
It has also heen recorded from Aleppey, Calcutta, Ceylon, 

Coinbatore, Dharndha, Guntur, Kistna, Muzaffarpur, Pusa, Rajanagar, and 
Tinnevelly (Ramachand ran and Ayyar, 1N34). 

Chtysomphalus ficus (Ashmed) 
(Red scale of Florida) 

DIAGNOSTICS 
Female Scale: Length 1.97-2 mm, breadth 1.88 mm, circular of 

moderately so, slightly convex, rather flat, dark reddish brown. Exuviae 
crimson or dark orange with brown depositions, central or very slightly to one 
side. 

Female: Length 1.1-1.31 mm, breadth 1.18 mm, ovate and yellowish in 
early adult life, becoming almost roundish at full maturity. Extremeties of the 
posterior thoracic margins provided with thoracic tubercles. 

Pvgidium, broader than long, with three pairs of rather equal lobes; I 
pair very stout, distinctly separated, their outer margins medially emerginate, 
and their outer anterior angle with a small sets. II pair similar to the I pair 
but smaller and with a little deeper emargination, their inner lateral margin 
usually entire, occasionally slightly notched, the small basal setae being 
located medially on its base. Ill pair similar to II pair but smaller. Pygidial 

http:1.1-1.31
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margin lateral to the III pair of lobes, strongly sclerotized with two 
equidistant emarginations. 

Inci-,lirae present, fi~led with variously finmbriatcd jiateS. I incisura 
with two plates which are serrated distally. II incisura with two plates which 
are deeply serrated distally. III incisura with one weaker and two stronger 
plates, all distally serrated. IV incisura with three stout plate', the anterior 
and the median arm of each plate being large but slender and produced 
posteriorly. 

Sub-dorsal, one barred ducts slender, narrow, arising from about the 
posterior nargi n of the abdo men, each connected with three dorsal rows of 
macropores, which are 1.2 in the margilal, 18 in the sub-nmarginal, and about 
22) in the subl-median group. Median group compo.sed of 3-4 stout ducts, 
which arise from nacropores betwen I and II pair of lobes arid extend up to 
about the middle Of pygidiu In. 1-2 scattered ducts also met with. 

Four dorsal scleroses are transversely placed just near the anterior 
pygidial margin. 

Ventrum with five groups of perivulvar pores, median group usually 
scattered and never making tip a definite group, sometime lacking. 
Microducts few, present along the margin only. 

The scale of this species resembles that of San Jose scale in shape and 
colour, the females of the two being also identical. It differs from San Jose 
scale in the following characters: (1) Four pairs of lobes, three pairs being 
well developed, and the IV pair being represented by a rounded pro.iectioni, 
(2) Pygidial plates well developed, and (3) Five groups of perivulvar pores. 

-i4OSTPLANTS 
Ca.sia auriculata, C. occidentalis, Citrus sp., Feroniaelephantun, Ficus 

sp., and jaman (Eugeniai jambolana). It has also been recorded from the 
following plants: Arecu catechn, bamboo, Cocos nucifera, Garcinia indica, 
Mangifera indica, Palms, Pandanussp., Phoenix sp., Rhododendron sp. and R. 
arboreuin (Ramachandran and Ayyar, 1934). 

DISTRIBUTION 
Lahore, Lyallpur, Multan, Sargodha and Sialkot. It has also been 

recorded from Anantpur, Bombay, Calcutta, Cochin, Coimbatore, Maddur, 
Mysore, Nilgiris, Penukonda, Poona and Malabar (Ramachandran and 
Ayyar, 1934). 

( 
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Quadraspidiotus(= Aspidiotus) perniciosus(Colnst.) 

DIAGNOSTICS 
Female Scale: Length 1.31-1.64 mm, breadth, 1.15-1.31 mm, almost 

circular, slightly convex, grevish. Exuviae yellowish brown with dark grey 
mid-dorsal cover, almost circular. 

Female: Length 0.91-1.48 rm, breadth 0.75-1.23 mam, ovate or almost 
circular, yellowish. 

Pygidium acute, with three pairs of lobes (Rahman, 1940). I pair of 
lobes large, strongly ,clerotized, deeply notched about midway on the outer 
margins. II pair of lobes smaller, strongly sclerotized, conspicuously notched 
on the outer margin. III pair of lobes rudimentary, represented by a 
triangular piojection. 

I1Ciu[raC furnished with plates. I incisura with a pair of small 
setaceous plate. iI incisuia with one setaceous and one narrov plate which is 
fiially serrated dorso-laterally. 11I incisura with three narrow plates, serrated 
dorso-laterally. Three low, broad plates lateral of the III lobe. 

Dermal sclerotic areas well defined along the margin and sub-median 
areas. 

Sub-dorsal, one-barred, tubular ducts short, narrow, about 24 in 
number, connected with dorsal circular pores arranged in four definite 
groups, as well as scattered at random. 

Ventrum without perivulvar pores, ventral ducts very few, narrow and 
short. Pygidial ventral inter-incisural scleroses (densariae) are well 
developed. 

HOST PLANTS 
Akik (Canna indica), alder (Kosh: Alnus nepalennis and A. nitida), 

almond (Prunu.s amygdalus), wild almond (Prunus sp.), alubukhara (Pnius 
divaricata), apple (Pymi mals), crab apple (Pynls sp.), apricot (Prunus 
arme,ziaca),wild apricot (Prunussp.), arghanjo (Parachinar wild plants: Pyrus 
sp. and Pnnmus sp.), bhang (Cannabis iativa), chestnut (Castanea sativa), 
cherry (CetasUi vulgari.s), wild cherry (Prunus sp.), hawthorn (Crutaegus sp.). 
lilac (mahan: Ubuus sp.), Oak (Quercus dilatata), Peach (Pmnus pervica), 
wild peach (Prunus sp.), pear (1yns comtnunis), wild pear (shcgal, batangi, 
etc. P. pashia), Plum (Prunus cummunis), cherai (Parachinar local plum: 
Prunus sp.), Japan plum (P. japonica), wild plum (Pnius sp.), quince 

\ , 

http:0.75-1.23
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(Cydonia i'ulgari.s), siris (Albizzia lehbek), walnut (Juglans regia) willow (SaILy
 
sp.), rose (Rosa sp.) and Persian rose (Rosa sp.).
 

The attacked plant becomes greyish in colour and appears scurfy and
 
scabby. The infested fruit develops prominent scarlet circular areas at the
 
point of infeta i(ll
 

I)ISTRI BUTION 
Pu ujatl: Si ml a I lills; Dagshai, Darora, Dhagi, Dhai, Dhari, Kaithu, 

Kaliana. KasdulIi, Khanog, Kiyar, Kotgarh, Kotkhai, Ku fri, Loga, Loshita, 
Nareia, Nfahobhit, Plhagu, Rhoga, Sab, Sabatlu C'anItt., Salogra, 
Shai nhan, Si imla, Solan, Summer I fill, Thanadar. 

Si : till Sttes: Ba1lsan (3Balsan State), Ialu (Mandi State), Chaku 
(Koti State), (iutkar (Mandi State), Jhiri (Mandi State), Jogindar Nagar, 
Jubbal town iJul)bul State), Kiyar (Koti State), Kiyar (Kot State), Ku1)1tl 
(Koti State), Mandi propcr, Nagwain (Mahdi State), Rajpura (Chamba 
State), Sun idar Nagai (Suket State), Tandu (Mandi State), Tatal (Madhan 
State). 

Kult Valley: Ani, Aramgarh, Arsu, Rahu, Bandrol, Bajaura, 13anriri, 
Chowai, Deem, Dhaogi, Dhara, Dhobi, I laripur, Jibi, Jagat Sukh, Katrain, 
Kulu, Manali, Na-gar, Nigali, Ohalptir, Palampur, Pati, Raison, Sharar, 
Trinli, Urthu. 

Gurdasput District: Dalhousie, L3anikhet. 
Murree Tehsil: I A)wef Rewat. 
Kashmir Valley' Achhabal, Barniula Harwan, Islamabad, Khanabal, 

Srinagar. 
United Provinces: Saharanpur, Chaubattia (Almorah district), 

Mussoori (Dehra Dun district). 
N.W.F.P.: Peshiawar, l lazara district: Abbottabad, Boi (Pattan side), 

Kakul, Malikpur, Oghi (Agror Valley). 
Kurrum Valley: Agra, Alizia, Bilyamin, Gharbina, Kirman, 

Lukmankhel, Malana, Parachinar, Shalozan, Shingak, Shublan, Sultan, Ziran. 
South Waziristan Agency: Wana, 

Aspidiotus destructorSign. 
Bourbon aspidiotus Ferris G.F. 

DIAGNOSTICS 
Female Scale: Length 0.74 mam, breadth 0.65 mm, very thin, circular, 

very slightly convex, whitish yellow. Exuviae pale yellow, central. 
",-I
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Female: Length 0.59-0.65 mam, breadth 0.52 mam, ovate, yellowish with 
pygidiunil dee) yellow. 

Pygidlium with three pairs of sub-equal lobes. I pair of lobes 
prominent, well separated, their margins disi ally enlarginate. 1I pair of lobes 
emarginialc (i ()Itcr niarginus only. III pair of lobes similar to 11 pair but 
,,maller. 

I CISUraC furrLishcd with long pronhiIe nt plates. I irlcisu ra with two 

ul )OuIt plates II i lcisutra x,ith two plate,,. Ilincisuria vith three plates, one of 
wh:lich is laciiate. There are ix to seven plates beyond the III pair of lobes 
also. 

(ne-barred dor,,al ducts mlodefately lmg and narrow,and arranged in
 
Iour groups 

Ilti LM with tolr to five gr(tpS off perivulvar pores. 
1l'he adUlt fe nIal e of this species rese mbles the adult female of San 

'Jose scale in co loiration and shape and in the nuniber of lobes oi the 
)vgidiu., it dill'ers ft1I1 it tsfollows,, (I)Scale very thin and parchment-like, 
(2)Three pair, otlwll-developed but narrow lobes, (3)About 15 fimbriated 
plates alit.ng cwh Ipygidi'al haIlf, am (4)Pcri\ ulvar pores present. 

HOST PIAN'TS 
11a1naina (A ivasaupiention), B ihluita sp., Jamninum sp., mango 

(Alallgif/'a atith') and Psielitni 10yava. It has also been recorded on Alocasia 
sp., CamceII11 thca, Calouopis sp., Cai,sa "p., Citr. sp., Cocos izucij'era, 
flageia sp., [". jambolata, Geloiiini hfmceolatum, Loralithus sp., Aiesu 
inlica, Ala a p aadixiaea, Pipcr uguna, Phoeni" sp.. P.dactylira, Psychotria 

p., Ricinus communi.s, tubber, Solanum nzelongena, Tamiarindus indica 
(Ramachandran and Ayyar, 1934).
 

I)ISTRIBIUTION 
Amritsar, Jind, Lahore, Lyallpur, Multan, Muzaffargarh, Pataudi, 

Sufidan and Sangrur (Jind State) inthe Punjab and Bannu and Dera Ismail 
Khan in the N.W.F.P. Ithas also been recorded from Anantpur, Bombay, 
Bengal, Ceylon, Coimbatoce, Gujrat, Kumbalenguna, Laccadives, Malabar, 

Mtndalthurai, Mysore, Nilgiris, Ptisa, South Canara, Tinnevelly and 

\Vv'rad (Ramachandran and Ayyar, 1934). 

http:0.59-0.65
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AouidiazLyphli (Rahnian and Ansari) 

DIAGNOSTICS 
PupariLium of fe male 1.1-1.2 mn long, 0.9-1.1 mm broad, whitish grey, 

almost circular, convex dor,,ally. Exuviae yellow to dark orange, slightly 
towards the margin. 

The fiit skii 0.28-0.39 mn long, 0.2o-0.37 rn broad, orange yellow; 
antenrae five jointed, a little longer than the space between then, last 
segmnent a littl I101, LCCrthan the other four taken together, I pair of lobes of 
the J)ygidiutim \M'de1Yl tprated, tridentate apicaliy and prominently notched 
on their otter margi 111. pair of lobes tooth-like, Ill pair of lobes 
in1con ,piCt10m,.
 

The ;econd ,kin 0.88-1.2 inm ong, 0.8-1.1 mini broad, almost circular 
and covers the fo man, completely: I pall ofu"lobes of the pygid ittrn prominent, 
slightly dentate apically and )romintnently notched on their outeL margins; II 
pair of lobes triangular; IIl pair o'lobe,,SrIill but easily made out; pygidial 
margin beyond the 11 pair of lobes provided with eight glandular spines, 
fimbriated plates absent. -)or.,al ducts very simall, confined to the margins 
only. 

Adult fe male almost circular, yellowish to reddish brown, enclosed in a 
puparium, 0.05 mm long and 0.73 nii broad, with no lateral projections. 
Prosoma with no lateral duIcts, abdoninal segments with gland spines and 
lateral gland ducts. Anterinal segment situated just behind the frontal margin, 
is bidentate, and hIs a long bristle; pitacles as in other species, but the I pair 
with three parastigniatic pores, which are arranged in the form of a triangle. 

P~vgidium without perivulvar poCS; I pair of lobes fairly well developed, 
basally convergent and apically divergent, disto-lateral margin emarginate, II 
pair of lobes small, triangular and without emargination. Pygidial margin 
lateral of II pair of lobes, distinctly irregular, fringed with eight setae. 
Pectinae or plates are entirely wanting. Anal orifice small, quite near the 
median lobes. Dorsal pores marginal, sub-dorsal ducts very few, small, 
slender, and thread-like. 

HOLOTYPES 
Female puparia from Bannu (Nartahal Ram) on Ziyphus jujuba, in the 

Entomological Laboratory, Punjab Agricultural College, Lyallpur. 
This species reserbles Aonidia shaltae (Coleman) (Ferris, 1938) from 

A 

http:0.2o-0.37
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xhIiich it is separated by the absence of finmhriated plates on the pygidial 
margin. 

"lie .(ale of this ,peci, reenihlc,, Si Jose scal ln itn, forim and 
coh)ur, spccially when I1 stagc pupariun is expo,,cd. The lemale dilfers from 

that ot Sail Jo , ,ae iiI the: (1) ab,,cnce of serrated p[ates, (2) dorsal dLucts 

being vcrny ,h( rt and (list ri1)ited along tle niargins only, ant! (3) presence of 
tM'O0 airs )f l( IC,, oMi the p)yL'diltiii. 

DISTR I1i A1 ( ) N 
Bliiri, (lioriwala, Nar Sabat Shah (Blarnl), Nartahal Ram (Bannu) 

aid Ni .ia R,d. 

ttOST PLANT 
Zlzyphu. jujuha. 

Parlatoria oleac (Colv.) Olive parlatoria
 
Ferris G.F.
 

l)IA(, NOSTICS 
Female Scale: Length 1.23-1.64 mam, breadth 1.06-1.31 mm, ovate or 

slightly rolund, conv%'ex, whitish grey to pale grey. ExuviaC vellowish brown, 
apical. 

Female: I ength 0.69-0.85 trm, breadth 0.57-0.65 mm, ovate, whitish 
yellow to yellowish brown, excepting pygidial centre which is pinkish yellow. 

I'V4idiIin with f)u r pairs of lobes: I pair of lobes well developed and 
distinctly separated, outer margins alone deeply notched. 11 and III pairs 
slightly ,Ialiler than the I pair, otherwise similar to it. IV pair very small, ill
defined, triangular. 

lIlcisurue furnished with broad plates: I incisUtra with a pair of very 
,,hort, airrow plate,. the distal margins of which are poorly bifurcated. II 
in"cisu ra with t;o sl ightly stronger, narrower plates with at least three distal 
furcae. Ill incisura with three similar plates, but broader than tle preceding 
ones. IV incisu ra ith 4 plates, sir)-sequal, irregularly fuircated on tile distal 
margins. Three plates beyond IV incisura, slightly different in depth of 
dentation: four to five plates succeeding these are bInntly dentate aind 
tuberculate. 

Sub-dorsal, two-barred ducts numerous, broader and smaller. Margina 
ducts broader and smaller and opening in very heavily sclerotized seri-linar 

http:0.57-0.65
http:0.69-0.85
http:1.06-1.31
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oral scleroses. The comparatively srmaller, di,,trihute-d alomg lateral margins
 
of the abdomlinal segment" only.
 

Vcntrurn wi h thee gr,mps of glandular tuhercleh on thorax: live
 
grou ,)' Micro-ducts off along the
of peri'u ,,ar pores. few, small, disposed 

niargins of the a.l
doninal ilegion.
 

Thi,, specie,, rccmhle,, the Jio in clo,u theSa scl,c. , of ,cale 
<,
which i imrounde:d w a redlil ill l i,,l arei. It dcl,.', t[oni the San 

,Jo.e scale as tllo '. (1) lu'ir pairs of lohc < (thrc vcll dec,\ClopcJd, 4t 1ll1
defined), (2) Ahoit IS tlaoe, n each pyg(hal hall, (3) live groups of 
perivul','ai IP), <,andl (4) Sub-doral duewts tm,-fhanlcd and nunllirous. 

IlOST II)AN''S 
(lab apple lurrits p.), apple (1vm malu.s, aprico ('rimus ateniaca), 

arghanjti (lParachinar wild plant: Ptuu/s ,p.), Cataaina amhiga, dharek 
(Ate/ia (om/)owta), gti-i-famtis (Lagerstiocuia sp.), hari (Prutus sp.), 
.Ja11l.S11to1 sa 1/)a(', .1.p/hes('cc'iis, kaint (Ntu sp.), Kanci (Nctiuml odortun and 
N olcim/ir), kosh (A./uns t'palcinms and A. ililida), loghLlll (Parachinar wild 
I)lailt ).IoItlat (Efioh,)Otli JaUo/tih a), Alaagifvc imfira,Aflia azadirachta, nim 
(.l/u' mnh( a), olive (()Ia mcqoeac'a), peach (/iutIas pc si( a), wild pear (Pyras 
/)ashlm), pear (Pyrrr co,',muiis), Per,,immon (Mlmpyro' AuAi), l)ILlni (I',anUs 
t'oMm1M1i%), takhl anji wang (Parachinar local plants) and Zizvphus juj/)a. It 
has also been ccorded as P. calianthia 13 & 1.on Michelia sp. 
(Ramachandra: and Ayyar, 1934). 

I)1 S'i' fBi TION 
!Pinjah: Ahi madgarli (lkhawal pur State), Aleo (Nabha State), Arazi 

(Kahwut 'ich,,ii), IAahawafpur, Balao (Theog State), Ban,,ragali (Murree), 
Barian ( ilirrtcc), lhaga li (Banjar). 1l3hanuri, Bilaspur, Chabiana 
(aHawalApur State), Charhain (M rree), ('hattar (Mirnrce), I)era Nawab 
(Bahawalpur State), ilharaMpur (Simla), hlharamnala, I)hami, Dlujaia, 
( illragi (NIMurrCe), GURidaspLur, Jind, Jtlltilndur, Jlirga ( KeConthal State), 
Kalka, Katrain, KlheI)ur (tBahawallpr), Kiyar (Koti State), Kuimarsain, 
ILahoru, Luau (Kuniar an), ILyallpur, Maleikotla, Maihobra (Sinlla), Masot 
(Murec), Mukerian, Mul I3haji (Iihaji State), N.hha, INarknda (Kum.arsain 
State), Palauipu r,Parla (Tlheog State), Pataudl, Raison, Rawalpindi, Rewat 
(Murree), Sabathu (Simla), Saidpur, Sambili (Murree), Sanawai, Shal 
(Therg State), Simla, SowI, Topa (MLI CC). 
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N.W.F.P.: Bani1u, Boorki (Parachinar), Dadar (Ilazara), Darsamand, 
Ghoriwala (I3annu), IIangu tehsil, Jandota (S. Waziristan), Kasar Fatehkhel, 
Lookinankheli, Lora village, Lu adicak, Mirjanial, Mistakhel, Paharpur, 
Parachinar, Shablan (l'arachinar), Shingok, Wana and Ziran (Parachinar). It 
has also been recorded from Central India, Madras and Pusa 
(Ramachandran and Ayyar, 1934). 

Parlatoriapseidopyri (Kuwana) 

DIAGNOSTICS 
Female Scale: Length 1.64-1.8 mm, breadth 1.15-1.45 mm, oval, convex 

whitish grey to dark grey. Exuviae )ale yellow and apical. 
Feinile: !.ength 0.82-1.00 mm, Neadth 0.71-0.82 mam, pyriform 

translIucent, yellowish pale, pygidium being deeper yellow. 
PygIdiIIm with four pairs of lobes: I pair of lobes stoutest, well 

separatcd, deeply notched oni both sides. 1I pair smaller and narrower than I, 
deeply notched only on the outer maigin. III pair similar to 11 pair, but 

smaller. IV pair rudimentary, without notches. 
Incisurae furnished with broad serrated plates: I incisura with two 

rarrow spine like plates which are distally serrated. I1incisura similar to the I 

incisura. III incisura with one seta like and two serrated plates. IV incisura 
with two strong and broad, distally truncate plates and one 'arrow, setaceous 

plate. About I' broad a!i 'rong plates beyond, all of them more or less 

similar in form but different in size and degree of dentation. 
Sub-dorsal two-barred ducts small, scattered, quite numerous in the 

sub-marginal region of the pygidiurn. Marginal ducts broader, opening in 

heavily sclerotized semi-lunar scleroses; sub-marginal ducts narrower and 
smaller. 

Ventrum with two groups of glandular tubercles on the thoracic region 

and one such group near the perivulwar po,,es. Four groups of perivulvar 

poi es are present. Micro-ducts very few or obsolete. 
Thls species closely resembles P. olea (Colv.). For characters by which 

it resembles San Jose scale as well as those by which it differs from it see 
under P.olea (Colv.). 

It is recorded for the first time from India. We believe it to be present 

in all places where rose is grown. At Lyallpur there was very heavy 

infestation on rose in 1937-38. An unidentified chalcid parasite and a 

coccinellid (Thea bisoctonotataMul.) checked it very successfully at Lyallpur. 

http:0.71-0.82
http:0.82-1.00
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HOST PLANTS 
Almond (Prunus amygdalus), apple (Pyrus inuhis), hael (Aegle

mannelos), Bauchinia sp., alba, B.B. putpurea, B. vahlii, B. variegata,
Boswellia serrata, Buxus sempervirens, Buldleia inapagascamensis,Calotropis 
procera, chandni (Calony'ction roxhurghii) Ce tum toctunum, Celastris 
paniculata, Croton tiglium, Crypto.stegia grandiiflora, Cocculus laurifolius,
dharek (Melia sp. and Al. azadirachta), Ehenacea sp., Eugenia jambolana,
Euonymus Japonicus, Flacourtiasapida, gUl-i-fanLUS (Layerstroemia indica),
Ilaellato.'lon cat ipachianum, Haneliapatens, fiiscts tnutabili.s, H. to.sa
sinen-sis, I. tiliaceus, Ht.pericum cernum, Jagan booti (Bahawalpur local 
plant), junga (A parachinar shrub), jasmine (Jasniinunmartorescens,J. humile,
.J.pube.scene and J. sambac), kaner (red and white flowers: Nerium odonm 
and N. oleander), Lonicera chinen.is, lasura (Cordia mnyxa, C. obliqua and C. 
rothii), loquat (Er-iohotn'a japonica), mango (Alangifira indica), Myrtus
comnunis, Nandia domestica, Nephelium litchi, nim (Melia indica),
Nyctanthes arbortristis,Ochna squarrosa,Phalsa (Grewia asiatica),pipal (Ficus 
religiosa), Pr-nus divaricata,Pr-nus persica, Prunus conlniis,Pyrus sinensis,
Rhamnus persicus, Rosa spp., Rubus fiuticosus, Spirae corymbosa,
Tabernaemontanacoronaria, Urena lobota, [itLs sp., Woodfordia floribunda 
a~ad Zizyphu.s sp. 
Tabernaemontana coronaria, Urena lobota, Vitis sp., Woodfordia floribunda
 
and Zizyphus sp.
 

DISTRI BUTION 
Punjab: Amritsar, Bahawalpur, Bannu, Bahakkar, Dera Nawab 

(Bahawalpur State), Dujana, Gobindgarh, Jind, Kalka, Kherpur (Bahawalpur 
St- te), Lahore, Lyallpur, Malerkotla, Muzaffargarh, Multan, Pataudi,
Rawalpindi, Sangrur (Jind State) and Taxila. 

N.W.F.P.: Bannu, Darsamand, DI. Khan (Musazai and Bilot) Serai 
Narang, Shabqaddar and Wana. 

Lapaziapeshawaresis(Rahnian and Ansari) 

DIAGNOSTICS 
Puparium of female 0.82-1.18 mm long, 0.36-0.51 mm broad, elongate,

whitish grey to yellowish grey, convex, excepting apical third which is
flattened. Larval pellicles terminal, reddish brown, covering at least half of 
the scale. 

http:0.36-0.51
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The first skin 0.29-0.38 mm long, 0.16-0.19 rnm broad, yellowish red; 
antennae six jointed, proximal joint longer and setaceous; I pair of lobes of 
the pygidium squat, widely separated; II pair of lobes vestigial; pygidial 
margin furnished with two prominent spurs. 

The second skin 0.59-0.74 mm long, 0.25-0.4 1mn broad. I pair of lobes 
of the pygidium wider than !ong, notched at the apex, widely separated, II 
pairs of lobes smaller, triangular. Margin of the pygidium with four spur-like 
prominences; each spur with a setaceous plate below it and a fifth plate inner 
to the lobe of the pygidium. Six to eight marginal two-barred ducts present. 

Adult fenale 0.59-0.64 mn long, 0.21-0.33 rnm broad, elongate, 
fusiform, translucent white or slightly yellowish, pygidium always deeper 
yellow. Prosoma provided with a few lateral ducts throughout; abdominal 
segments clear; gland spines absent, glandular ducts present along the lateral 
margins. Antennae situated midway between the front and the mouth parts 
with a blunt tooth above and two stout setae below. Mouthparts normal, 
spiracles without parastigmatic pores. 

Pygidiun ,vith two lobes: I pair well defined, broader than long, their 
lateral margins straight, and apical margins rounded and slightly notched at 
end. II pair smaller, dentate. Margin of pygidium with four spur-like 
prominences, each bearing an oval pore; plates reduced, simple and spine
like, each with a micro-duct at its base. 

I incisura with two setaceous plates. II incisura with one plate, one 
plate at the base of each glandular spur and two on abdominal segments. 
Two-barred sub-dorsal ducts somewhat irregularly distributed on 
metathoracic and abdominal segments, except on pygidium, where-they are 
arranged roughly in marginal, sub-marginal and sub-median groups. 
Marginal ducts comparatively broader, sub-marginal and sub-median ducts 
varying generally from two to three and always arranged in a definite pattern. 
Anal opening just near the anterior pygidial margin. Vaginal opening almost 
central. Ventrurn with very fragile micro-ducts which are not easily 
discernable. Perivulvar pores absent. 

The leaves attacked by this species develop greyish patches, tender 
shoots begin to dry up from their tips downwards. 

It produces red spots on fruits, closely resembling those caused by San 
Jose scale. It differs from San Jose scale in the following features: (1) Scale 
elongate, (2) Adult female fusiform, (3) Two pairs of pygidial lobes, (4) spur
like pygidial prominences, (5) Plates reduced and spine-like and (6) Dorsal 
ducts two-barred. 

http:0.21-0.33
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HOLOTYPE 
Female puparia from Taru Jabba (Peshawar) on peaches, in the 

Entomological Laboratory, Punjab Agricultural College, Lyallpur. 
This 	species was placed in the genus Pinnaspis by Dr. Takshashi, but 

the authors differ from him because this genus includes those species which 
have 	 strongly zygotic median lobes, and five groups of perivulvar pores: 
Lap(izia peshawarensis does not possess these characters. Ferris (1937) 
described only one species of this genus and Lapaziapeshawareasisdoes not 
rest-rmble it. 

HOST PLANTS
 
Plum (Prunuscommunnis) and peach (Prunuspersica)..
 

DISTRIBUTION 
Bannu, Charsadda, Darsamand, D.I. Khan, Malana, Mardan, 

Parachinar, Paharpur, South Waziristan (Sarwaki, Tanai and Wana), Taru 
Jabba and Thall. 
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Chapter 21 

FRUIT FLIES AND THEIR CONTROL 

Ch. Mohammad Mahmud Khan* 

INTRODUCTION 
Fruit flies of the Tephritidae family are important pests of crops every

where except the arctic and antarctic regions of the world. This family of flies 
has received different names in the past, i.e., Trypetidae and Trypaneidae. 
()n the hasi,, of priority of application, the name Tephrit idae, (Kapoor, 1972) 
was preferred. Most of the species ;re bred in different kinds of fruits, that is 
why they are commonly known as fruit flies. More than 4,000 species of this 
family which occur throughout the temperate, sub-Tropical and Tropical 
aleas have beenldescribed to date (Christenson and Foot, 1960). So far, 798 
species from the orient and 310 from the Indo-Pakistan sub-continent have 
been reported. Out of 26 species of fruit flies recorded from Pakistan, four 
were mentioned to be endemic (Kapoor, ct al., 1980), Figure 1 

Fruits and vegetables are inportant sources of food, nutrition and 
income. With severe infestations of fruit flies, the quality as well as the 
commercial val ie of these crops is affected. In fact their attack poses a very 
serious constraint for increased quality production of crops. 

The imp n tant fruit flies which cause heavy los,,es to fruits and 
vegetables are the Oriental fly, Dacus lorsalis Ilecndel; peach fruit fly, D. 
Zonalls (Saunders); melon fruit fly, D. crwurhcita Coq]: -thiopian melon fly,
D. ciliatus Loew, Balochistan fly, MyiopardalispardalinaBigot and her fruit 
fly, CatpomyiaV 'e.1ia71 Cost. 

In view of clay to day needs of research workers, students, extension 
agents and farmers, an account of fruit flies regarding their identification, 
biology, host plants, nature and extent of damage is presented in tie 
following pages, which is expected to prove useful. Particularly, the 

"Plunjah Igmu ulture lAprtmen (Plant 'rotection) Pewt Warning and Qualtn,Controlof Pesticides Unit, MurreeRoad, 

l~a al.tnd 
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management strategies when adopted by the farmers can reduce ravages of 

these insect pests. 

TAXONOMY 

A lot of taxonomic work is under way on these flies in other countries 
while in Pakistan this group is largely neglected. Moreover, work relating to 

the identification of common fruit flies is not available at one p'lacc. 
Therefore, easy keys have been provided for separation of the common 

species. 

COLLECTION: Fruit fly adults can be collected by insect net or by baiting. 

These should be immediately pinned and kept in the insect storing box. The 

specimens reared from infested vegetables and fruits must be kept alive at 

least for 4 days and fed on 25% honey from a cotton swa). The freshly 

emerged adults are soft bodied and their wings are folded. They must he 

given time to expand their wings, harden their bodies and to develop cohur 

so that it may be possible to identify thim. 
The specimens when preserved wet, must be kept in 70% alcohol. All 

specimens whether pinned or preserved in alcohol should carry appropriate 
label indicating name of the collector, host, locality, date etc, 

To study the taxonomic characters more clearly it is always desirable to 
ontake dry specimens. The specimens preserved in alcohol can be mounted 

pins employing the technique of Sabrosky (1966). 

IDENTIFICATION: The identification of the species involves many 

characters but here only the important ones are given. 
The family characters are: presence of lower orbit!. bristles (Figure 2); 

subcosta bent forward at approximately right angle and fading out before 

reaching costa (Figure 4). 

IMPORTANT CHARACTERS 
Head (Figure 2), cheeks broad or narrow, face with or without brown 

or black spots of variable shape. Antennae short or long; 1st and 2nd 

segments usually short, 3rd slightly or distinctly longer than broad and 

rounded or pointed apically. Bristles used at lower taxonomic level. 
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Thorax (Figure 3). Dusty or dustless, with or without pubescence; 
bristles constitute important taxonomic characters. The anterior supra-alar 
bristle inconspicuous, present on the side on the dorsum, a little in front of 
the root of the wings. Spots on the thorax also offerd important identification 
characters. A yellov lateral stripe present on either side on the dorsum 
behind tile suture and, sometimes a median one is also present; the scutellum 
is usually pale yellow sometimes provided with dark spots. 

Abdomen (Figure-5). Dusty or dustless with or without pubescence; 
cylindrical or petiolated. The tergites may be free or fused; when free, each 
tergite overlaps the preceeding one and when "fused" (Figure 6) they are 
united firmly along their adjacent margins. Third tergite ciliated or non
ciliated. Ovipositor short or long (Figure 7). 

Wings: Hyaline except the costal margin which may be narrow or 
broad, ending between R4+5 and M1 +2 (Figure, 4), apically the costal band 
may be broadly dilated; sometimes the costal band is very narrow and ends at 
or near R, and in this case a small isolated dark spot usually present covering 
vein R4 at both ends. Anal stripe is narrow, wide or absent; pale, blac: or 
brown; extending from the cubital cell to the point of dilation of the cell may 
also be absent, the wings may be banded or reticulate i.e., dark ground colour 
wit.h 	numerous rounded small hyaline spots. 

A dark pale, brown, or black, narrow stripe may cover the cross-vein 
Im' or r + m, also dark spot sometimes present in between the cell 'M' and 
base 	of the radial sector. 

DACINAE 
The fruit flies belonging to the sub-family Dacinae are serious pests of 

fruits and vegetables and occur throughout this sub-continent. This sub
family is usually represented by three genera, of which Dacus Fb. is the most 
important. 

The members of this group are of medium to large size; brown, 
ferrugineous, pale-yellow, or black in colou1. Chactotaxy being reduced, the 
enlarged 2nd basal cell in the wing is used for separating the species. 

SEPARATION OF SPECIES 
(A) 	 Size large; scutellar bristles 2 or 4; costal band broad and anal stripe 

well developed. 

'-(\)
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(a-1) 	 Three pairs of lower orbital bristles and one pair of scutellar 
bristles; costal band broadly dilated at the apex; hind cross
veins thickly margined with brown ........ Cucurhitae 
(CoCuilett) 

(a-2) 	 Two pairs of lower orbitals and two pairs of scutCllar 
bristles; costal band thick, nearly of equal thickness 
throughout, hind cross veirn not margined ....Ita (Walker) 
hageti 

(B) 	 Size small to mcdIII in; ,cu tlar brit , ,, alvavs 2; c'( ,tal band narrow or 
incomplete; ad1s itlie iarr( or absent. 

(b-I) 	 Tergites fused and look like a hemispherical capsule; 
anterior upra-alar bristlcs absent; Oval back spot present 
on eitlier side of 3rd tcrgite ............ cillauts (l oew) 

(b-2) 	 Tergitcs fre; anterioi supra-alars present; oval spots not 
present on 3rd tergite. 

(C) 	 Costal band narrow, nicarly of equal ,,idth up to the end; anal stripe 
narrow. 

(c-I) 	 Thora\ greenish black, also with a yellow middle stripe; 
male without cilia on 3rd abdominal tergite; ovips,,itor very 
long and thin (Figure () .......... diveistm (Coquillett) 

(c-2) 	 Thorax terrtlgineOUs, without yellow middle stripe; male 
with cilia on 3rd abdominal lergite; oipositor shoart and 
thick ................. dorseli.s (I Iendel) 

(D) 	 Costal band incornplete with tin isolated spot at the end of the wing; 
anal stripe absenit; ipleUral region with usual yellow markings. 

(d- ) 	 Body yellowish-red, facial spots rounded and always 
distinctly isolatcd; in fenmale, ovipositor red but With black 
end; pale yellow band on third tergite ..... zonattls (Saunders) 

(d-2) 	 Body blackish-brown, facial spots very close to each other or 
more or less joined in the middle to form a transverse band; 
ovipositor red ............. corrctums (Bezzi) 

TRYPETI NAE 
Chactot:Lxy complete; wing with dark cross bands or spots, sometimes 

with 	 hyaline incisions but never reticulate; 2nd basal cell small, 6th 
abdominal 	tergum shorter than 5th in the female, scapular bristles present. 
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Aiiovprdalis pardaliia Bigot and Carpomvia vesut'iana Costa are tile 
most importw ut and common species of this sub-family. The forler is a 
serious pest of melons, while the latter 1S a serious pest of her. These can be 
easily iden,tified as helow: 

(heeks narrmk, occllar bristle,, abscnt; no median black line on thoraLx, 
two oval ,(ts, very much app)rximated to each other, present po-,teriorly oil 
scutelluni; axIsal part of winl froim cuhital cell to one-third of 2no costal cell 
black ...... viunuC'. 

(Chee, broad; Ocellar bhi.,tl.,, prcsent; median h0ngitudinal line oin 
thorax l)resent; only one mnedio-po,,tcrior a\c-shaped so)t \kith seni-circular 
posterior margiti on scutCllui; 1st costal cell and basal part of 1,t basal cell 
hyalne ............... p.rda/,za 

TEPHRITL, NAb 
Chactotaxy complete; %king reticulate; 2nd basal cell srnall; 6th 

abdom iln,'l ergtlnm as long as the 5th or longer, scapular bristles ustally 
absen,. 

II this sub-t amily one sp)ecies, ,,lcaathnophilu. theliumti Rossi is , 
distributed in india. It is a serious pest of flower heads of tie pik,,t> 
beh)nging to the fanmly Coniposirac espcoally sunfwlocr and safflowers. 
This stpeciCs can be ea;sily distinguished by the following char aCters: 

Black; 3rd ante nual segrn nt pointcH at tle end; fron blownislh-yellow, 
'hout 1.5 t ivIes al long albroad; bristles black yellow occipitals;s except 
ihorLx and abdonie ,with grey puhescenrice; dorso-central bristles just behind 
suture; wings hyaiine except outer half tending to become reticulate and with 
rays apically (mmoe ditinct in fernale,,); ovipositor very long, basal three
fourth part provided with white hairs. 

BIONOMICS AND BIGLOGY 

Dacus (Striueta)dorsalis Hendel 
This species has been treated in Inro-Pakistan literature under the 

nane DIaces femigileu.%(Fabricius). Dr. D.E. Hardy of the University of 
H awaii has, however, pointed out that the narie feirruginhus is pre-occupied 
and is not available for this species. Ile has discussed this in detail in his 
paper titled "Taxonomy and Distribution of the Oriental Fruit Fly and 
Related Species." 
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1) STR I B UTI O N 
In Pakitan this fly is popularly known as tile mango fruit fly and the 

oriental fruit fly ehewhere. It is widely distributed throughout Pakistan 
(Figure 8). "lh%,pccie is rapidly assuming tile statu,, of a major pest in the 
cOuItr~e,, where it is pre,,ent. Outside Pakistan, it has been recorded from Sri 
Itri ka, Burnl a, SiaIa, .lava. Malaya, Nauritius, Ph lippines, East Indies, 
Amiloi Wa, (h ia, Fonil),a, Tliwan, Bonin Islands, Australia and f lawaii. in 
I lawaii the fly was iirst recorded in 1940. It has lately assumed a serious form 
and ha, displaced tile Mediterranean fruit fly which was so far the major
species. 

H1OST P)1AN TS 
[he fly attacks a wide variety of fruits and vegetables such as mango, 

glV.l, hq Llat, apricot, plum, peach, pear, wild fig, cultivated fig, persi mnon, 
bawIMa,, atlui-btUkhara, pomergranate, chiku, ber, sweet lime, malta orange, 
saritra, poimlo, soi oranige, !,alial, oranige, chillies, brinjal and ripe bael 

It nay be p(iitcd w,: . the indices of infestation vary in these 
particular fruit ,an is inllt. ,vthe Maturity of same. Some .4 the hosts 
serve ovipo<itioiial ,ite, liX 

In the ca,,e o).hard frUit. as walnuts and coconut, the female oviposits 
into tile nici carp )I the fruit when they are tender. But tile development 
and growth of fibri !,ti.sue ill these fruits retards the growth of developing 
larvae and causes tlicir death. 

NATURE OF DAMAGE 
This species causes severe damage to fruits and vegetables. Indeed the 

external damage varies from host to host. The pattern of the damage inside 
the pulp is more or less similar. As the orchard grower and the scientists will 
b,. interested in the external symptoms of the damage caused by this fly each 
fruit has been dealt witii separately and the way damage is caused has been 
decribed in detail. The adult female lays eggs just below the epidermis or 
sonietimes a little deeper in tie pulp. The insertion of the ovipositor causes 
vounds on the fruit or vegetables in the form of punctures, which appear like 
dark spots on the fruits. In freshly punctured specimens, the fluid that exudes 
collects in the form of a droplet which later dries up and appears like brown 
resinous deposit. In other fruits such as pineapple, wild yeasts collect at the 
point of incision and fermentation of the fruit results. As soon as the eggs 

C{).
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hatch the maggots bore their way to the interior, destroy and convert the pulp 
into a bad smelling, discoloured semi-liquid mass totally unfair for human 
consumption or even for cittle. The fruit develops a brown rotten patch and 
falls on tire ground. The nature of damage caused to different fruits is briefly 
described below: 

Guava: Tihe gtLlava, which is widely grAIn in plains is I very popular 
fruit-famous for its delicious flavour. The attack by the fly is observed in 

orchards in the beginning of July and conti nues uninterru pledliy thILoughon 
the season where the climatic conditions are equalle as in the sUbtropical 

south, or till the extreme cold set,, in about the middle of No\einber in the 
north when the fly hibernates in the pupal stage. The attacked fruit lats )Mlits 

surface a small round depressed area in which there is a clear dark greenish 

puncture about the ,ize of the sharp end of a pin i.The danac to guavas i 
generally at its peak during nri(l-Jly to September when the hard fruit,, as 

well as those that are ripe heavily infested. Over nCtulIes have beenare 12 i)LI 
counted on one medium sized fruit. The fruit falls only when i I,, over-ripe. A 

fairly hard fruit seldom falls during the winter. It generally ,1i,, up on the 

tree. The harvest of the summer crop of guava is generally cornpleted by the 
middle of October. The winter crop goes on gradually ripening and provides 

an excellent medium in which the flies continue to breed. Often the fly 
punctures different parts of the fruit but does not lay eggs at all, or lays eggs 
only in a few of the punctures where it finds the pulp soft. Those punctures 
where eggs are not laid are known as pSeudo-punctures and though the fruit 

may be quite healthy and palatable, the commercial value of the crop is often 

reduced because of the discolouration. The larvae, when lull-fed, bore their 

way out kf the fruit, sometimes through as many as four exits and fall to the 

gilound where they pupate. In the case of small hard fruits, the larvae develop 

rather slowly as tile fruit ripens. Later the rind becomes dry and hard. In such 

exceptional case,,, tie larvae pupate inside the fruit but in doing so most of 

them perish. Occasionally, however, some flies are able to emerge from such 

fruits when through some accident the hard fruit splits or organisms of decay 
cause decomposition of the fruit. 

Loquat: Mostly, this fruit is grown in the North Punjab, and Hlaripur 

district of N.W.F.P. The fruit begins to ripe in March-April and it is almost 

immediately attacked by the fly. The puncture made by the fly is dark and is 

clearly visible against the deep yellowish background. The juice starts 

trickling Just after the attack. The fruit does not fall but remains in situ till it 

has completely dried up. The season for the fruit is over by the middle of 

K$).
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May, but the fly continues to breed in the undersized and over-ripe loquat 
which remain unpicked on the tree till the end of May. 

Appricot: This widely popular fruit is grown in north-western parts of 
country and in Balochistan. File area is bound to increase as years pass, in 
the Swat hills. I he attack t)y the fly appears on the fruit in the form of a (lark 
coloured puncture which is quite conspicuous against the yellow or light 
greenish white background of the fruit. The mIaggots feed in the )ull) of the 
fruit, as a result of which the pulp begins to rot. The damage is often heavy. 
The fruit drops on the ground. The period of attack by the fly lasts frcm May 
in the plains up to the last week of July in the hills. 

Pini:The cultivation of pl uii is confined to areas where apricot and 
other deciduouS fruits (rw at an elevation Of Al)OUt 600 to 2,000 metres. The 
plum is attacked only if the fly is unable to find any Other fruit like loquat,
apricot, peach, etc., in tile field. The daniiag'e caused to it by the fly is 

negligible. The fly begins to lay eggs from the second week of May up to the 
end of June iri the plains and up to July in tile hills. The juicy as well as the 
pulpy varieties are attacked. In juicy fruits, tlhe: fluid conies out of the 
punctures and it is often difficu lt to locate the y( ig maggots. Many perish in 
the fluid and only a few reach tile niaurity. In pulpy \ arieties, a brown patch 
of hardened tissue is viible. The affccted fruits eventually drop down. 

Peach: The peach is a well-known deciduous fruit famous for its rating 
excellence and canning qualities. The fruit fly puncture is not so very 
conspicuous in this fruit due to the soft hairy pubescence on the skin. The 
fruit is attacked when it is immature. If the freshly attacked fruit is slightly 
pressed a dirty brown fluid oozes out fromn the point of puncture. With the 
growth of maggots inside, a brown soft rotten patch becomes visible on the 
surface of the frui . This is soon followed by the dropping of the peach. The 
damage is often extensive as well as intensive. Early ripening varieties of 
peach are attack , ,i June-July. Late ripening varieties are attacked in 
August. 

Pear: The pear is mostly grown in the hills but some of the harder 
varieties are grown in the plains also. The fly attacks the fruit in July when it 
is very hard and raw, and the attack is continued right up to the month of 
October, only in places where guava fruit does not grow; otherwise the fly 
migrates to guava orchards where the fruit is attacked as soon as it begins to 
ripen. As in the previous cases a clear dark puncture is visible on the surface 
of the fruit. As the maggots feed towards the core, the fruit begins to rot. A 
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shiny drop of fluid oozes out when the fly punctures an unripe fruit, and as 
the maggot begins feeding inside, a gummy brown fluid is observed oozing 
out from the point of puncture. The fruit fall is gradual in the case of under
ripe fruit, but it quickens in the case of ripened fruit. 

Wild Fig: The wild fig is attacked during the month of June in areas 
where fruits mentioned earlier are not grown. The fruit is attacked when 
ripe. As the maggots feed inside, the fruit rots. The fully-grown maggots 
escape in the soil for pupation and the fruit dries up in the tree. 

Cultivated Figs: Cultivated varieties of figs are grown in small areay ,n 
sonic parts of Balochistan. They are attacked by the fly when the fruit is fully 
ripe. 'Tlie latex of the under-ripe fruit is not conducive to the growth and 
development of the larvae. When the fruit is tinder-ripe the eggs are inserted 
through the calyx. In the calyx there is less latex and the maggots bore 
directly into the pulpy mass of the fruit. This is an ingenious method of 
getting over the injurious effect of the latex of the unripe fruit. Dark brown 
gummy exudate oozes out of the puncture caused by the ovipositor of the fly. 
The figs are attacked from the second week of July to the end of November. 

Mango: The mango is rightly called the king of fruits in Indo-Pakistan, 
and is the only fruit that the poor as well as the rich equally enjoy, The dark 
puncture caused by the oviposition of the fly in mango is not conspicuous as 
its colour blends with the dark green colour of the fruit. It is, however, visible 
on sonic pale brown varieties which are attacked first when they begin to 
ripe. After the maggots have fed on the pulp of the fruit for a few (lays, a 
brown rotten patch appears on the fruit surface. The mesocarp also becomes 
dirty brown in the region the maggots feed. The fruit eventually falls and the 
maggots emerge to pupate in the soil. The fruit is attacked from June to 
August. The damage caused is often times heavy. 

Apple: The apple is grown in the hilly regions especially in north
western parts of Pakistan, Murree hills, Azad Kashmir and Quetta valley. 
Generally, this fruit is not attacked by the fly, but during the years of severe 
outbreak even this is not spared. A dark puncture appears on the fruit which, 
later on, develops into a brown hard patch as the maggots feed and grow in 
size. It is attacked in August-September. 

Persimmon: In this fruit the dark puncture made by the fly is very 
prominent against the reddish background of the fruit. Rot sets in and the 
fluid oozes out of the ripe fruit as the maggots feed inside. The fruit does not 
fall unless fully decayed. It is attacked in the month of October. 
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Banana:The banana when under-ripe is seldom attacked. This fruit is
attacked by flies during the months of August-September.

Pomegranate:The pomegranate is grown throughout Pakistan. The rindis too thick and strong for the fly to thrust its ovipositor in, but eggs are
deposited through the natural cracks which are very common in this fruit inthe months of September and October. The fruit is spoiled and emits a nasty 
smell after infestation. 

Quince: The quince is grown in the hills of Balochistan. It is attacked
only when it has developed a pale green colour which is the symptom ofripening in October. The dark puncture is clearly visible then. The maggots
riddle the core and render the pulp unfit for consumption. As soon as the 
maggots feed and develop, the fruit begins to fall to the ground.

Citrus Fruits: Many species of citrus are attacked by the fly, namelysweet lime (Citrus limetta), Malta orange (Citrus sinesis), santra (Citrus
reticulata),pomelo (Citrusgrandis), sour orange (Citrus aurantium) and galgal
(Citrusy medica). The sweet lime is attacked when still green, which causes itto turn orange prematurely and thethus dark puncture is easily visible
against the orange background. Except in sweet lime and malta orange, the 
maggots in the rest of the fruits perish soon after hatching in fruits with thickrind. It is only when the eggs have been laid near the pulp that the maggots
survive. In sweet lime and sometimes in malta orange the eggs are laid
directly in the pulp. The fruit begins to fall slowly after the eggs have beenlaid. The maggots that hatch out from these eggs eventually develop into

adult flies. Circular and depressed almond 
brown patch is visible on the
surface of the fruit as a symptom of attack when the maggots feed inside.
 
Citrus fruits are attacked from October to December.
 

Percentage damage 
 to guava, mango, plum, pear, apricot, peach andloquat fruits have been reported to be 100%, 100%, 54%, 52%, 48%, 14% 
and 10% respectively (Syed, et al., 1970). 

BIONOMICS 
Janjua and Chaudhry (1964) have published the bionornics and biology

of this pest under the name D. ferrugineusFab. The salients are as under:
The fly has been observed to be active in the field almost throughout
the year where the weather is equable. In places where there is a clear
cut winter it enters into hibernation in the pupal stage from the first
week of November up to about the beginning of April in the plains and 
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June in the hills. If, however, the season is early or late, the hibernation 
may end even in March or May as the case may be. The flies are 

observed flying about in orchards ind kitchen gardens where the fruits 

are grown. They are most active at temperatures ranging between 25

30"C and become inactive below 2tW'C. In the beginning of the summer 

the damage caused by the fly is not severe but soon several broods 

complete their life cycle in quick succession, the population increase 

and the intensity of attack as well as the damage increase 

proportionately. There are a large number of deciduous fruits that grow 

and ripen throughout the summer for the flies to feed and breed upon. 

In March, guava abounds, while the period between April and May is 

passed in loquat, apricot and plum. June is passed in peach, wild fig and 

brinjal. June is , month of fruit scarcity in many places. About this time 

the fly resorts to breeding in brinja!. Owing to drought, shortage and 

un-suitability of this host material, Lhe population of the pest in its 

immature stages is dropped. The aduits, however, successfully survive 

and tide over this period by feeding on the honey-dew of the aphids 

infesting brinjal. July is passed in mango, peach and pear. The peak of 

attack is reached fiom August to October when the shortest duration of 

its life cycle from egg to adult is about a fortnight, which is, generally, 

four to six times this period in colder months. l)uring this period the 

flies mostly breed in guava but may be found in pear, fig, quince, apple, 

persimmon, citrus and ripe banana also. In winter, i.e., from November 

onwards, the host supply runs short and, therefore, the damage to 

individual fruits is rather severe. The number of maggots in a single 

fruit is then the maximum. In November when the seasonal conditions 

do not force the flies to hibernate as pupae they breed in late pear, 

quince, winter guava and citrus fruits that may be growing in the 

smaller areas. Guava and citrus are the main hosts in the winter 

months. The broods of flies generally overlap. The adults are long-lived 

and may live for four months in the field. They are observed hovering 
about the orchards for a fortnight to three weeks after the fruits have 

ripened and have been picked. They also do this in presence of fruits. 

As the summer passes into winter, the flies gather in numbers under the 
leaves in the evening and rest there during night. In the morning, they 

may continue to rest even upto 12 noon until the temperature warms 

up. Slightest disturbance is enough to warm them of the appzoaching 
danger and they quickly fly away if it is sunny and warm. The flies are 

'V 



852
 

active and agile but can be easily collected by hand in a tube when in 
the act of oviposition on the fruit or resting on under-surface of the 
leaf. Infested fruits normally show one puncture but when the intensity 
of attack is high and the number of fruits left on the tree is small, one 
fruit may contain as many as a dozen punctures. In the act of 
oviposition, the flies lay a few eggs in frui, like loquat which have less 
pulp than mango, etc., where the pulp is hard, the flies merely make 
pseudopunctures like those often found in the guava. Due to pressure 
of population the flies oviposit and develop in such unnatural hosts as 
cotton bolls. It has also been observed that the fruits of common 
ornamental palm serve as an alternate host. The population goes down 
from December onwards and thereafter the pest is observed only in its 
immature stages till the beginning of summer. The maggots are able to 
mature in strongly acidic fruits but prefer those with 3.5 p1-I. There is 
heavy mortality, viz., up to 60 per cent or even more, in the pupal stage 
during the winter months. With the beginning of spring, however, the 
flies are able to build up their population and become a menace again. 

LIFE HISTORY 
Mating between the adult flies takes place at about dusk and lasts for 

about an hour or more. The pre-oviposition period is two to five days but it 
may range from ten to fifteen days or longer in varying conditions of climate 
and diet. The female fly lays eggs in small clusters just underneath the skin of 
the fruit, 1-4 mm deep in the rind. Tactile bristles on the ovipositor assist the 
fly to discriminate between hard and soft surfaces for oviposition. As soon as 
a suitable spot on the fruit is located it bends its abdomen at a right angle to 
the long axis of the body and moves the distal needle-like structure of the 
ovipositor and the proximal tube deeper and deeper until it disappears
entirely and the eggs are then deposited. After the act of oviposition the 
ovipositor is withdrawn leaving a puncture behind (Plate 1,Figure 1). The 
complete act of oviposition takes above five minutes. Each cluster may 
ccntain 2 to 15 eggs (one egg is shown: Plate 1, Figure 2) depending upon the 
texture and quantity of the pulp available in each kind of fruit. On an average
about 50 eggs are laid, but under favourable conditions a single fly may lay as 
many as 150-200 eggs, in about one month. The incubation period of the eggs
is 2-3 days during March and April and 24-36 hours throughout the summer 
months. It may be prolonged up to ten days in winter. 
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(Narayanan and Batra. 1960) 6 

Dacus dorsalis Hendel 

1. 	 Mango showing puncture caused at the ti of oviposition la and the r'otten 
pach developed afterwards 1b, 2. Egg (x 24). 3. Full-fed maggot (x9), 4. 
Pupa (x 9). 5. Female fly (x 6). 6. Male fly (x 6). 7. Braconid parasite (x 6). 
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The young larva is white, translucent and measures 1.5 rmm x 0.3 mim. 
The full-grown larva is 8 to 9 mm long and 1.5 mmn broad across the posterior 
end (Plate 1, Figure 3). The larva is yellowish in colour due to the 
accumulation of reserve material in the form of fats, etc., and is hence 
opaque. The head of the cephalic segment is pointed anteriorly and 
trapezoidal in outline. It hears oni is dorsal surface two antennal 
protuberances and the maxillary paIps. , ed stigmata which const itLIte ilie 
posterior spiracles are very conspicuous and are present On the last 
abdominal segment. A pair of anterior spiracles is, however, horne by the 
first thoracic segment. Normally a fruit nav contain a (ozen maggots but in 
tle case of shortage of host fruit, oe fiuit may have ten timeS thi, no niber. 
The larval pe riod lasts from o to 29 days depending upon the period of the 
ye tr. The shirtest period of ,ixdays \k as worked Oit during Se)temberhand
 

the hongest period in the last week of December and the first three weeks of 
January. In April it vXas 12 days. The fully developed larva (Only third instar) 
has a habit of juoniig a short distance (three to four inches) to find a 
suitable place for l)l)Z lion. The pre-pupal period ranges from 18 hours in 
srilmer to two days in winter. The pipa (Plate 1,Figure 4) is cylindrical in 
shape and is 4-5 mm long and 2 mm broad. The C01our varies from dull deep 
reddish yellow to ochrace( us. UnLde r-fed pupIae are straw-coloured and 
mea-ure on an average -1.25 mm x 1.25 aim.The internal transformation in 
such pupaie hardly take, place in the normal way and even if the fly emerges 
it is small and weak and succumbs to the slightest adversity in its biotic 
struggle. '[here are 11 distinct -,egments, the list segment being a little more 
prominenrt. The anterior spiracles are much darker but similar to those of the 
larva. The posterior spiracles ire situated below the mid-horizontal line and 
are yellowish in colour. Each spiracle has three small but relatively broad 
openings. The pupal period lasts from 6 to 44 days. Pupation normally takes 
place three to seven inches below the soil surface. Pupae kept at a constant 
temperature of 33('C and varying humidities of 20, 45, 65 and 85 per cent 
showed that no development took place where the humidity was the lowest. 
At a lmidity of 85 per cent the flies had formed and some of them broke 
open tie pupal case hut the adults died, before t!ey could extricate 
them,,elves. Exposure of the adult flies to the above constant temperature 
andi humidities revealed that the adults died within 24 hours in al! the 

humidities except 85 per cent in which they lived for three days. Low 
humidity and high temperature of 33°C are fatal to the pupae and adults. The 
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temperature at which this species remains active is from 210C to 220C, mean 
annual temperature (Anon., 1986). 

Even at low temperature of 10'C adverse effects are reported. The 
well-developed adult is stout and a little bigger than the ordinary house fly 
and measures 14 mm across the wings and 7 mm, in maximum length. The 
male fly (Plate 1, Figure 6), is slightly smaller in size than tile female. The 
female (Plate 1, Figure 5) has a tapering abdomen which ends in a pointed 
ovipositor. The fly is brown or dark brown in general colour, with hyaline 
wings and yellow legs. The thorax is fernigineus and brownish black with 
varying patterns. 

Dacus (Struteta) zonatus (Satind ers) 

The species Dacw. zonaltls (Saunders) is next to 1). dor' alis -lendel in 
respect of the severity of damage that it causes in the orchards. It has been 
more often recovered from the peach fruit and, therefore, it is rightly called 
the peach fruit fly. 

DISTRIBUTION 
It has a wide distribution in the Punjab, Frontier Province and 

Balochistan (Figure 8). It also occurs in Sri Lanka and Egypt. 

HOST PLANTS 
In Pakistan, a variety of fruits are attacked by this species. Recorded 

cases are peach, mango, fig, guava, chiko, ber, citrus, brinjal and sharifa, 
pomegranate, apple and pear. 

NATURE OF DAMAGE 
The light dark coloured puncture, the characteristic oozing of fluid, the 

rotting of the fruit (Plate II, Figure 3) and its eventual fall are the usual 
symptoms. In case of this species, percentage damage to guava and mango 
have been reported to be 100 per cent and 70 per cent, respectively (Syed et 
al, 1970). 

BIONOMICS 
The adult flies (Plate II, Figures 1 and 2) remain active throughout the 

year except for a short period in winter, from the beginning of January to the 
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(Narayanan and Batra. 1960) 

Dacus zonatus Saunders and Dacusdiversus Coquilletie 

1.Female of Dacus zonatits (x 9). 2. Male of Dacus zonatits (A9). 3. Damaged 
peach with the maggots in situ (natural size). 4. Female of Dactiv div'cstuv (09). 
5. Male of Da,-s dive.si'.s x.). 
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(Narayanan and Batra. 1960) 

Dacus cucurbetae Coquillcut 

Tender snap melon showing the resinous deposit over the puncture caused 

after oviposition (natural size). 2. Egg (x18). 3. Damaged melon fruit with the 

maggots (natural size). 4. Full-fed maggot (x). 5. Pupa (0g). 6. Female (0). 

7. Male (x). 8. Braconid parasite Opus fletchen Silvestri. 
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end of February. The pest over-winters mostly in the pupal stage. The flies 
have been observed under bushes during the winter months. In spring the fly 
becomes active earlier and breeds in her (Zizyph.s jujuha) which is common 
then. Later on, it causes damage to 0Oouat and peach fruits in May and June. 
In the later nlonth., it breeds in cucurbit vegetables which aie then plentiful. 
Months of monsoon are passed in mango and gradually the damage is 
observed in guava, pomegranate, citrus, etc., in the posi-monsoon period. 
The pest is ver active during the rainy months in summer when the 
po)ulation Of the fly is at its peak. 

LIFE HISTORY 
The life histo-y of this species bears some resemblance to D. dorsalis 

aiready described in detail. It is active throughout the year except for a short 
period from January to the middle of March. The pre-oviposition period is 
about 20 days and the female has been observed to lay about 137 eggs in her 
lifetime. The eggs are laid under the rind of the froit in clusters of two to 
nine. The fully-developed larva falls on the gr(;und and pupates in the soil. 
This species have been reported to be active at a mean annual temperature 
trom 15.5" to 36.1,('. At low temperature of 10oC adverse effects were 
observed (Anon, 1986). 

Dacus (Stivineta) cucurbitae Coquillett 

Dacus cucurbitaeCoquillett is commonly known as the melon fly (Plate 
Ill, Figures 6 and 7). It attackes a large variety of cucurbits, other vegetables 
and occasionally fruits. Its native home is considered to be the Oriental 
region, probably Indo-Pakistan or south-east Asia. 

DISTRIBUTION 
The fly is distributed throughout Pakistan, (Figure 8). It has been also 

recorded from Nepal, Sri Lanka, India, Burma, Siam, Malaya States, Java, 
China, Philippines, Hawaiian Islands, Australia and East Africa. 

HOST PLANTS 
The hosts of this fly are pumpkin, cucumber, musk melon, snap melon, 

long melon, wild cucurbit, water melon, squash melon, bottle gourd,bitter 
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gourd, sponge gourd, snake gourd, tomato, brinjal, chilli, papaya, guava, 
peach, date and citrus. 

NATURE OF DAMAGE 
Where the fly !aid her eggs in certain fruits, a thin but profuse watery 

fluid oozes out which later is transformed into a brown resinous deposit. The 
larvae that hatch out from the egg bore into the pulpy tissue through what 
are terned 1fival galleries. The fruit su)sequently rots (Plate 111, Figure 3). 
The young infested fruits Of bitter gourd (Aonordica charantia), sponge 
gourd (Lujfii acutU!i;nu), parval (Trichommrt],.s di*iYcJ) snat)e iiielon 
(Cucutis mtlc var. ilotmorefic'd ) and cuctinil,.,r (Ct'IuAiP n'.,ti'u.) get hadly 
distorted 

'The fly prefers green,C a d tender fruits of ptin l.iw,t,it is not ablei to 
pierce the hard rind of the larger iiuit". Si tnlaily, ,oine of the gourds with 
hard rind escape damage. The fly sometimes lay egg,,s in the corolla and 
other organs of the tloweI and the niaggts thaitch out of lbcse feed on 
the flower and a few hac bccii observed to feed eveii () the stem of the 
cururbit vines. \Vhen tin' 1i;itors feed in the stem, charactciisti,: galls are 
formed. 

'[he extent of danlnve thal.this fly causes to vegetable production in our 
country is not fully iealized. Often 20 to 50 per cent of the vegetables and 
melons are eithc partially or totally damaged rendeiing them unsuitable for 
human coustnip)tion, (Junjua and ChaudLi ry, 1904). 

BIONOM ICS 
The adult flies are generally long-lived and active. They can, however, 

be easily caught in tubes placed on them quickly when they are browsing on 
the leaves. They are attracted in numbers to the pulp and juices of cucurbit 
fruits when they are exposed by the removal of the iind or by the injury of the 
fruit. They feed on the cut surface of pear fruit and honey-dew of aphids 
infesting brinjal throughout summer. Inthe lHawiian Islands, flies have also 
been observed feeding on the flowers of the sunflower and Chinese bananas 
and on the juice exuding from sweet corn. This species is active and 
continues to breed throughout the year except for a short period, during the 
months of January and February when it is very cold. Sometimes eggs are 
laid even during the end of December. There is no doubt that ,heflies breed 
throughout the year where the climate is equable. In winter this species also 
has the habit of congregating under the leaves like, D. dorsalis Hendel and D. 
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dversus ('oqu llIctt but generally the pop)ulati ndensity of this species is more 
than D.dIova!A and less than 1). thlirsus. In severe cold they hide under dried 
leaves of b.sh, and tree,. IIMarch when the weather warms up these flies 
are the first amongst the Davum species to he ()f the wing. In places where the 
pre-nonsoorn period (April to June) is I10t and dv the Ilies take shelter 
under hurid and ,hady places and fecd mi lvi iy-dew of ap hids infesting 
bririjal or fruit trees. Ifundler sucl ,ituation, they find suitable conditions fbr 
their breeding they may oviposit in guava, peach or cucrbit fruits grown as 
creepers under tihe shade of trees. CLcurbits are preferred but under 
exceptiOnal circir nitance, tile flies can breed in otther fruits also. During the 
imt arid dry rmnths it ]s [). ciliatus timl actively breeds on all forms of 
(curhitcea a id tlie popu latioll of D. mcrwhiae in the fields is, therefore,
low. 

In ile rainy months of July and August, the fly is at its peak and causes 
heavy damnage to scLruash melon (Citrullu,s vulgaris var. fistulo.us), bitter gourd 
(AoTnrdica 'h(raflia), ribbed goind (Luifti acutungu a) and long melon 
(Cticumis Inother words this ,pecies actively breeds when the 
temperature falls below 901- and the humidity is between 60 arid 70 per cent. 
September and October montls are passed in bottle gourd (liwuatia 
rulgai.'i, ribied gourd (Luifli ac'tangula), snap melon (Cuctums rc'/var. 
MnWn tdicti) crcuniher (Cucumi, sativus) arid snake gourd (Trichosanthes 
(11lt
l ai ).
 

During the cold nionths of Novembier and December,the fly breeds on 
Coccinia imtica, bitter g(ourd (Alomordica chIai 4a), sponge gourd (Luffa 
c'lindrica)aHd pumpkin (Cwurbita ramiiua) which are grown inthis cotrntlv 
uIp to Decembcr.The fly has also been Observed incertain areas breeding n 
wild Cucurbitaceae (CuuIu is pubc 'ns and (tulli colocynthis), chilli 
(Cup Swe'ttn ttm.uce't.s) and tonlato (Lycopersicon esculentum) during thiis 
particular perlod. Sonic of the adult flies live tliroLghout the winter on 
honey-dew, lilait exudations and fruit juices that exLde through accidental 
injury to fruit,, or plants. The ratio of its Popu)lation with its associate D. 
cifam hLoe, du ring Septemel to Dece mber largely depends upon the 
prevailing wea tler conditions. 

Mortality in this fly is also very high mainly because it is more or less 
specific iln its hot plant preference. It has already been mentioned that the 
flies continue to breed even in November and December. During autumn 
arid early winter there are only a sriall number of cucurbitaceous plants in 
the fields and the few that are very heavily attacked. Naturally, there is not 

http:fistulo.us
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enough food for all with the result that there is either heavy mortality or the 
individuals that emerge are undersized and weak. The biology of the fly is 
summarized below. 

Emergence of the flies from pupae takes place between ( and 8 a.m. 
during April to October and 9 and II a.m. during November to March. 

Mating has not been observed during the course of the day but like othel 
Dacu.s species, probably it takes place at dusk for a short period. It has a pre
oviposition period of 14 days in August. It may range from 9 to 30 days or 
even longer in winter. In summer, the eggs are laid during the day in shade 
but in sunshine they are preferably laid during the evening hours. 

In the act of egg laying the fly walks over the fruit and surveys it quickly 
by the up and flown movements of the palpi and ovipositor seleocting a 
suitable place for oviposition. Ilaving selected the spot it bends its abdomen 
at right angles to the body or sometimes the abdl(ren forms an obtuse angle 
with the head, and the fly gradually inserts its ovipositor by forward and 

backward movement of the abdomen, and the telescopic extension and 
retraction of the abdominal segments, aided by the piercing action of the 
needle-like distal part of the ovipositor. Having thus selected and secured a 
cavity about 2-4 mm deep in the pulp, the fly makes the wall of the cavity 
impervious to moisture by a gummy secretion so as to stop the flow of 
excessive juice into the cavity and consequent injury to the eggs. The fly lays 
its eggs in the receptacle prepared by it. The wings remain fully stretched 
during the act of oviposition. With the ovipositor as its pivot it takes a turn to 
the right, covering about one-fourth of the circle, then stops for a while to lay 
more eggs and then continues its march round till it occupies a position 
exactly opposite to the one from where it started. That is to say before 
starting egg laying the head of the fly faced upwards and now it faces 
downwards. In this position also the fly stops for a while and affects the final 
delivery o', the remaining eggs and moves round *ither back in the same 
direction from where it circled or completes the unfinished circle and comes 
to halt at the place from where it started. The fly before taking out the 
ovipositor releases a gummy secretion which cements the tissues surrounding 
the puncture and this cement solidifies as a shiny brown resinous mass 
around the aperture on the surface of the fruit (Plate III, Figure 1). As soon 
as the ovipositor is drawn out the fly walks a short distance and pauses for a 
while to clean the fully extended ovipositor by movements of the hind pair of 
legs. The whole act of oviposition lasts from about six to eight minutes, half 
the time being spent in selection of the spot and cleaning of the ovipositor 
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and the other half in actual egg laying. If, however, egg laying is not complete 
or the fly has to suspend egg laying owing to an apprehension of some danger 
it may return to the spot after several minutes to complete its oviposition. 

Eggs are embedded vertically or slightly slanting and touching each 
other. They are sometimes laid in two or three planes. This, however, occurs 
when a number of flies use the same ovipuncture for egg laying. The eggs are 
laid singly or in clusters of four to ten. Usually there are about a dozen eggs 
In each puncture, the maximum number observed being 120 at a time when 
there was scarcity of host fruits. Compared to D. dorsali.s Hendel the number 
of punctures made by this species is usually one and seldom exceeds three 
because the rind of the growing fruit soon becomes hard. 

The nulber of eggs laid by one female i,not exactly known. 
Dissections of the ovaries revealed that these contained 22 to 74 fully mature 
eggs. T1e nurmber of eggs which the female deposits at one time ranges from 
five to fifteen. The two females were found to lay 58 and 95 eggs each in their 
oviposition period of 54 and 14 days respectively, during July to the middle of 
September. Owing to high tempeature both the females died alruptly in the 
middle of September. If the temperature had coliiet aedbout optirnum, 
these might have laid more eggs. They are acti' at mean annual 
temperature of 21.1-25"C (Anon, 1986) and like other spucies mentiomd in 
foregoing pages temperature of 10C adversely affected their development. 
Eggs are not laid daily but at an interval of 2-5 days or even longer because 
they are laid as they mature depending upon the availability of food and 
weather conditions. The nu mber of eggs laid on a single day may vary from 
ole to twenty-six. The egg (Plate II1, Figure 2) is white, cylindrical and 
slightly curved on one side. The incubation period varies from less than 24 
hours in summer to six to nine clays in winter. The larvae that hatch out bore 
into the fruit and c~lStrict galleries. As many as 50 maggots have been bred 
from a single squash melon (C. rui1tfi.S var. fisttulmu. Decay of the 
vegetables is aided by bacterial action. The maggots are full-fed in about 
three days in sumImer to three weeks in winter depending upon the season 
and the rapidity with wh ichl the host plants decay as a result of the 
infestation. The full-grown larva has the )eculiar habit of curviing itself and 
springing into the air to a distance by the sudden ielaxatii of certain 
Inuscl es. In t0hi, way six to eight inches of gronnd are covered to find suitable 
places of pupation. The full-fed larva is cream coloured or pale white. 
Sometimes it,, tract of thedigestive is dark red or yellow from the contents 
food. The full-grown larvae measures 9 to 10 mm long and 2 mm broad 
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across the thorax (Plate I11, Figure 4). Moi,,t food is necessary for 
development of larvae. But, at the same time, if the moisture is excessive 
owing to rapid fruit decay, the larva also dies. The fully-developed maggots 
leave the fruit through one or two exit holes made in the fruit and pupate in 
the soil half to six inches deep depending upon the nature of the soil. The 
pre-pupal period varies from less than six to twenty-four hours. The pupa is 
barrel shaped, light brown or pale turning ochracCous as it develops. It is 
eleven segmented and measures 5.5 mm long and 2 mml broad (Plate III, 
Figure 5). The pupal period takes six to nine days in the rainy season, about 
three weeks in Novcmber and four weeks in December-Jalluary. The under
fed pupae measure 5 x I.0 mm and, therefore. the flies that emerge from 
them are also small. The adult flies (Plate III, Figures 6 and 7) are reddish 
brown with lenion yelo0w cuLrved vertical markings on the thorax and fuscous 
shadings on the outer margin of the wings. The female is easily distinguished 
by the pre..,ence of a tapering abdomen einding in a pointed ovipositor. The 
adults can live for one to two days without f()(d. It pioperly fed Oin tile juices 
of cucurbits, the male can live for 56) days and female 66 days during the 
mm01o'0n months. Out of the 358 flies reared during July to )ecember, 183 
were males and 175 femnales. 

The pest produces several generations in one year. As the broods take 
from 28 to 66 days to complete their life cycle during the monsoon months, 
overlapping broods at this time of the year is the rule. 

Dacas (Didacus) ciliatus Loew 

Dacus (Didacus) ciliatus Loew is more commonly referred to as the 
Ethiopian melon fly. 

DISTRIBUTION 
This species is of African origin and has been originally described from 

Eritrea, but it is now widely distributed in the European countries as a 
serious pest of melons. In Pakistan the fly is found in Sindh and coastal areas 
(Figure 8) outside Pakistan, it has been recorded from Europe, Transvaal, 

Sudan, South-West Africa, Rhodesia and India. 

FOOD PLANTS 
Different kinds of fruits like musk melon, snap melon, water melon, 
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(Narayanan and Batra. 1960) 

Dacus ciliatus Loew 

Squash melon showing the puncture caused by ovipositon and the resinous 

delmsit at tie site of the puncture (natural size). 2. Egg (x30). 3. Damaged 
fruit with maggots (natural size). 4. Full-fed maggot (x9). 5. Pupa (x9). 6. 
Female (9). 7. Male (x9). 
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squash melon, bitter gourd, long melon, cucumber, sponge gourd, ribbed 
gourd, pumpkin and snake gourd are attacked by this fly. 

NATURE OF DAMAGE 
The nature and extent of damage are not very different from those 

caused by the melon fly, D. cucurbitae Coquillett. The fly has been observed 
to cause serious damage to cucurbit vegetables. Except for seasonal 
variations, the intensity of its population is the same as that of its associate 
the melon fly, D. cucurbitae Coquillett. In juicy fruits like squash melon 
(Citmllus vu4nis var. fitulo.sus) a mass of brown resinous deposit (Plate IV, 
Figure 1) is found at the point of incision made by the female dIul ringi the act 
of oviposition. As the maggots feed, malformity characterized by a rugged 
surface is visible on the fruits of Coccini indica, squash melon, (CitnId/us 
vulgari.%var. iJstulou,s), bitter gourd, (Momordica charantia), ribbed gourd 
(Luffa acutungula), long melon, (Cucu1i.S utilissimus), musk melon, (Cucuinis 
IIWlo) ',nd cIcumber, (Cucumis sativus). The fruit remains attached to the 
vine till the whole of it is rotted. 

I1ONOMICS 
The fly is active throughout the year and six generations have been 

recorded in areas where there is an equable and sub-tropical climate. The 
number of generations is less in the north where there is a clear-cut winter 

season accompanied by a fall in temperature. In these areas the flies are 
active up to the end of December and over-winter as pupae. The adult flies 
emerge from the pupae in April and are found flying about in the kitchen 
gardens in search of cucurbit fruits. The tender fruits that are formed in May 
are damaged. It is the only species that attacks cucurbit vegetables like 
Coccinia indica, bitter gourd (Momordica charantia),water melon (Citrullus 
vulgaris), squash melon (Citrullus vulgaris var. fistulosus), musk melon 
(Cucumis M4/), cucumber (Cucumis sativus) and long melon (Cucumis 
utilissinus) in May and June, when the weather is hot and dry. After the first 
shower in July both D. ciliatus Loew and D. cucurbitae Coquillett are bred 
from one and the same fruit but gradually the larval population of the latter 
increases and that of the former decreases. During the heavy rains this 
species stops breeding and in autumn when the temperature rises and 
humidity falls the flies are again found breeding in association with D. 
cucurbitae Coquillett. The latter are, however, found in small number at this 
time of the year and the flies breed in Coccinia indica, bitter gourd 
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(Momordica charantia), sponge gourd (Lufftj c,lindrica) and snap melon 
(Cucumnis melo var. momonrlica). Coccinia inlica is the most preferred host 
that fruits early in summer and late in November and being perennial 
enables the flies to tide over the period of host scarcity. Very tender fruits 
hardly measuring 5 cm x 1.4 cm are attacked and they bear one to three 
punctures but as many as eight punctures have been observed on a fruit 
measining 7 cm x 2 cm. This is due to the tact that the filie, ovitposit in the 
same fruit over and over again with the rc.ult that there is not enough food 
for the growing maggots. The larvae, therefore, are never full-grown and the 
pupae are small in size, the smallest pupa measuring 3 mm x I am. Theic is 
heavy larval mortality and the few that successfully ei nerge are small anid 
undersized. At certain periods of the year there is a keen competition 
between these two species, D. ciliatu Loew and 1). cucurh(itd Coquillett, for 
survival. Next to Coccinia indica, the flies prefer bitter gourd (Alomorlica 
charahttia)and snap melon (C'ucumni.Mel) var. moolloiXcla). 

LIFE HISTORY 
The adults emerge in the morning and the pre-oviposition period 

observed is four days. The feniale (Plate IV, Figure 0) is very active prior to 
egg laying and goes over the fruit a number of time,, to select a spot f(or egg 
laying. When the female pricks the fruit with its ovipositor a liquid of white 
colour oozes out of the pu ncture. The female, after licking the exudation, 
flies off but soon returns to feed on the fluid collected in the form of a 
globule and thrusts her Ovipositor in the same spot a number (ftimes to form 
a cavity to deposit her eggs. At the time of laying eggs the fly becomes 
motionless with its wings stretched across the body. After about two minutes, 
it takes a turn to the left covering about one-fourth the circle that it can 
make with its inserted ovipositor as a pivot. After a short pause of one 
minute it again moves round to the left and halts at a place exactly in the 
opposite direction of the one from where it started. After about a minute's 
pause it moves round and completes the circle and arrives at the place from 
where it started. After stopping foi about a minute it turns round to the right 
and cover,, half the circle where it stops for about a ninute and turns back 
the same direction and occupies its original place. Ilere it pauses for a while 
and then finally draws out it', ovipositor which is held extended till it is 
cleaned with the hind pair of legs at a short distance from the puncture. This 
has been recorded so far in this species only. The whole process of egg laying 
takes about seven minutes. The liquid that oozes out of the fruit during 
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act of oviposition dries up as a brown resinous mass around the aperture 
(Plate IV, Figure 1). On examination of the puncture, a cavity formed by the 
fly within the pulp to accommodate the eggs can be seen. The surface all 
around the cavity is made impervious by a cementing fluid which imparts a 
brown appearance to the tissues. The eggs are embedded 2.5 mi deep. The 
number of eggs laid varied between three to eight for each puncture made. 
As many as eight t)unctUres have been noted on the fruit of Coccinia iliraand as many as 22 egjs have been observed in three punctures. The egg 
(Plate IV, Figure 2) is shiny white, cylindrical, slightly curved and 2.5 nl in 
length. 'Ihe Incubation period is two to four days in September and October 
and VCy much less in early summer. The larvae fed on the pulp of tile fi uit. 
As many as 45 maggots have been bred from a single melon. Tile maggot is 
full-fed (Plate IV, Figure 4) within four to six days in October and is 8 mm 
long and 1.4 mm broad. It is then crean coloured and has a jumping habit 
like that of I). cticulhitw,. The full-grown larva enters into the soil half to two 
inches dee) nupat) The (Plate Figurefor I0. pupa IV, 5) is cylindrical, 
browndsh to ochraceoLls in col,,ur and is 5.5 mm long and 2.5 mm broad. The 
pupal pe liod lasts six to eight days In summer and is longer in winter. 
Pulpation, however, also takes place within the fruit even as the juice begins 
to dCV ti). In this chara'ter it markedly differs from D. cucurhitae that pupates
invariably outide the fruit. The complete life cycle take,, about 15 to 17 days. 
The flies have six generations. The adult flies (Plate IV, Figures 6 and 7) are 
smaller than 1). cuClrhitu, and are bright brown or ferruginous brown in 
colottr, With wings hyalinc and void of dark markings. Two round dark brown 
spots are visible dorsally on the fourth abdominal segment (Plate IV, Figures 
6 and 7). 

Dacus (Gymnodacus) diversus Coquillett 

Dacuw (Gymnodacus) diversus (oquillett can be called the guava fruit 
fly as the flies are generally found in a large number in the guava orchards. 

DISTRIBUTION 
It has been recorded from plains ot the Punjab (Figure 8).Outside 

Pakistan the fly has been recorded from Burma, Sri Lanka and India. 

FOOD PLANTS 
The fly attacks a variety of plants like guava, mango, banana, sour 
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orange, jamun and bottle gourd. This fly breeds in the flowers of gourd and
 
Luffa sp. and might breed in other host fruitS under exceptional conditions.
 

NATURE OF DAMIAGE 
The damage caused by this species is more or less similar as has been
 

described in the preceeding pages. Minor points of differences have yet to be
 
investigated. It is interesting to note that though the fiy is found in large
 
numbers in orchards as well in kitchen gardens, the damage caused by it, is
 
insignificant as compared to the damage caused by the ,amuc nulber of other
 
species. It has been observed that the fly breeds freely and completes the
 
whole of its life cycle in the flowers of cucurbit plants.
 

BIONONlICS 
This is an interesting fruit fly (Plate V, Figure B) which offers a vast 

scope for further research. 

The flies over-winter in the adult stage. They are mole numerous than 
the other species as determined when they congregate after dusk under the 
leaves of mulberry, fig, guava, citrus and loquat in the latter half of October 
and November. In the deciduous trees when the leaves fall the flies take 
shelter under evergreen fruit trees like guava, loquat and citrus. As there is a 
further drop in temperature, the flies hide under the folds of dried leaves of 
guava and loquat. In spring, the flies become active and are generally seen in 
orchards basking on the leaves and feeding on the honey-dew of black 
aphids, Bterochlon4s perdicat, Cholodovsky, infesting peach, )luin and apricot. 
The flies dwindle in numbers in the hot nmonths of May and June and with 
the first shower in July they are seen flying about in small numbers in the 
vicinity ot cucurbit flowers in which they oviposit. The rainy months with 
their opti mum temperature and humidity enable them to complete their life 
cycle quickly and there is a stee ) rise in population. By about this time the 
loquat trees are in flower and guava and citrus begin to ripen, and the flies 
are attracted to these hosts from the kitchen gardens where the cucurbit 
fruits have begun to dwindle in numbers. 

LIFE HISTORY 
Though this species is found year after year in very large numbers both 

in the kitchen gardens as well as in the orchards it is astonishing that the life 
history of this species is not fully known. 

*X 
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Dacus (Zeugodacus) hagen i Demeijere 
( = D. caudatus Fabricius) 

DISTRIBUTION 
Dacus (Z'tgodacus) hageni Demeijere has been recorded from Punjab 

and outside Pakistan: it has been recorded from Nepal, Burma, Sri Lanka, 
Java, Malayan States, Formosa, the Philippines and India. 

HOST PLANTS 
The fly has been known to attack pomelo, mango, chiko, snake gourd, 

bottle gourd, ribbed gourd, sponge gourd, cucumber and tomato. 

NATURE OF DAMAGE 
Although this species has a wide range in certain seasons, yet the extent 

of damage caused by the fly has not been studied. 

BIONOMICS AND LIFE HISTORY 
Observations on the bionomics of this fly have been scarcely recorded. 

However, there is a close resemblance between the adults of this species and 
of D. cucurhitae Coqillett. 

Dacus (Stnirmeta) correctus Bezzi 

DISTRIBUTION 
This species has been recorded in Pakistan from Punjab province. 

HOST PLANTS 
Mango, peach, bael, ber and orange. 

BIONOMICS AND LIFE HISTORY 
Very little is known about the bionomics and life history of the fly. The 

adults are attracted to newly-opened termitarium. 

Dacus (Stmaneta) latifrons (Hendel) 

This species, known as Dacus (Strmneta) latifrons (Hendel) has been 
bred from snake gourd, cucumber and Solaium sp., from March to May in 
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Pakistan. Accidently this species has also been introduced in lawaii 
(Chaudhry, 1989). 

Myiopalrdalispardalina Bigot 

I)ISTRIrIITION 
Mviopardalis pardlalina Bigot has been recorded from tile NWIP and 

Ouetta in Pakistan, (Figure 8). Outside Paki-,tan the fly ha, been recorded 
from India, Afghanistanu, Mesopotania, Palestine and E£.'gypt. It is commonly 
knw)n as tile la lochi,,tan melon fly. 

IlOST IANTS 
Musk melon, water melon and cucumber are attacked by this fly. 

NATURia, OF lIAMA(,E 
The fly (Plate VI , Figures 1-3) selects tender-growing fruits sometimes 

even OVIPM i ti rig in the ovaries that have just been fertilized and from which 
the sepal, and petals have not yet fallen. The freshly punctured fruit is 
con)icu(rLusly marked with a reddish brown resinous secretion. When the 
fru it is severeiv puncttired at several places, growth almpt ceases and the 
fruit hCgi ns to rot e,f'orC tile eggs hatch. The tCidCr fruit, I' rot badly 
attacked, rapidly increasc,s IIn size. II abLut tour days the position (4 tire eggs 
caused hv the growth of the rueim appears altered ard instead of lying just 
below tl{, rind of the fruit or eribedded ill tile 1)1p1) appear. about three
fOLi rtlis Of an inrch dci'- from the skin with only a hair-like Iitne leading to the 
mnunLte aperture caused during the act of ovitiositiorI. Il cucuIrimber and 
vegctahle marrows, tihe miagg)ts cause distor tiori by Lunnelling and feeding in 
the pillp. The female fly, hokcver, can riot ,rccCssfu lV pu net tire the rind of a 
healtly melIon of over frur days' growth, but it' it d()cs and the fruit is about 
ten days old the aperture in the rind i5 o)Witerated and with this all traces of 
Oviposition and tile ', llg nggots that feed and make their way inside the 
fruit through the l)LI p (I1appear. 

The maggots Caui' e mcrylittle damage to Cdible2 pull) and feed on the 
seed aId its su rrouti:ng s(rft and spongy pulp, if they are prevented by any 
means fron cutting their way out. But once the riml is pu ne1t Ured by the full
fed maggot the fruit completely loses it, market value. Moreover, the fruit 
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it,,elf hegin, to deteriorate, tc rnicnt anld finally rot. In a normal 5,eason as 
mLuchI a '_() fi cCnt o)I tile iulis iH.1, he attacked in the peak peiod of July. 
The i i ICImelon, beCdsluC Of its sM)ft skinl, is ver-y susceptibhle to attack by this 
, bpeee,can lnchm McL,,kbut he sIavCd h%co\'Criig the with carth. melon is 
],,lsu ,ell ,-~ Itic<. < a.ad 8, it ,11lu t s"I ld chxer I,\ e"arth, hII, pest 
rcatly it,,ti cLiti\ attai I1w hciati 'ai ict, which is :I late iil)ening variety 

ec.Jcls da a it i. lt pl.. ,, and the growth is notI 1geP I )uncturedl it mn-, 
ifleIctd VCIV mnutch, 1ie V01i,1' frui t iCxmCIs bcCLue the maggots are 
rox\ncd III th uic,- t he utit. (uly' under-devel(ped flie.s emerge from the' f 

badly attacked aInd stiltCed fruit. AboIt ))per cent damage to sardah melon 
hac,'C bhCCI icC i d , (,lailualanl ( 'htidlhrV, lN 4) by thi' fliv. 

,ION () I(.S 
'1lie fly is active in ,,umner and overwinters il tile pupal stage from 

September to( April. Pupation may, however, commence earlier than 
September in certain ycars due to flucfuation inl weather conditions. From 
April wihe n the fly hat'hC.e Out of the pupa to the time when the melon or 
other kmd hegiii honey-dew ,ccreted by0(1plat, to bear fruit, the fly feeds on 
aphids m peach, pear and other trees. The fly is most active in July whenr the 
duratihm of it, life cvcl e is the shortest, atin 1t a month. The pest completes 
two to three Lgcicrattionu , tfo e it finally pup[ates ill Septe-ler for its long 
wvinter lest. In sexeie ,iitei accompanied by a heavy snowfall a large number 
of these overwintering pupae perish, resulting in a mild attack during the 

Ibllmwing slmmller. 

IFE IlISTORY 
T[le biology of this melon fly has been studied in Peshin, Quetta 

(Janjua anid Chaudhry, 1964). Pairing starts soon after the adults emerge 
from the pupae. The female generally selects tender fruits about two to three 
days old for oviposition. It is very interesting to note their ability to select 
ten'der fruits. The fly can not pu nct ure the rind of a healthy Ii tilt of over four 
(lays' age. The location of the )unicture on the rind is revealed by a small 
accumulation of reddiih brown gIm as described before, which, however, 
dries and falls off in a few hours. At this stage, it i- difficult to find whether a 
melon has been punctured or not. File fly lays eggs in the morniing during 
wari suIshinie. She bends her abdomen at right angles to the rind in the act 
of oviposition. Eggs are laid just below the rind and are embedded in the 
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pulp. The number of eggs laid at one time averages five. The maximum 
number of eggs laid in a single fruit has been observed to be about 130 which 
naturally have been laid by more than one fly. Only about half a dozen 
maggots reach maturity and emerge as adults. When the fly lays eggs in fruits 
more than four days old, the maggots that hatch out of these eggs bore their 
way towards the core and get drowned in the juice of the pull). A few (three 
to five) maggots appear not to affect the growth and development of the 
melon. If, however, a large number of maggots hatch and develop, the fruit 
becomes stunted and later deteriorates. The inculbation period of the egg is 
about foUr days. File maggots that hatch out feed on the seeds and pulp sur
rounding the n1 inthe centr, of the fruit. The larva is full-fed in abmit a 
fortnight. The lull-grown maggots cut a circular hole and desert the fruill for 
pupation either in the soil or just below the melon on the surface of the soil. 
The maggot constructs a tunnel to protect itself from the fruit juice that 
accu mulates by gravitation as it feeds its way upwards. The fruit growers in 
Balochistan with the practice of turning over of fruit prevent the full-grown 
maggots from boring their way outside for pupation. The market value of the 
fruit isthus not lost though the consumer has to take his chance that an 
apparently healthy fruit he may purclase in the market may contain an 
assorted sample of' pupae and sometimes maggots also. The pupae are light 
and float on water. During the monsoon many of them are washed away and 
dispersed to new localities where they start their life cycle an:ew. The pupae 
can stand submergence in water for a long period without injury. The pupal 
period lasts for 13 days in summer and over six months in winter. The adult 
flies that emerge can be kept alive for three to four weeks fed on melon fruit 
juice. 

Carpomyia vesuviana Costa 

DISTRIBUTION 
The fly, Catpotnyia vesuviana Costa has been recorded from all over the 

Punjab. Outside Pakistan it has been recorded from India, Dalnatia and 
southern Italy. 

HOST PLANTS 
In Pakistan the fly damages the fruit of ber. 
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(Nir,yanan and flatra, 1960). 

1. Bei fruit ,shmsing .m,iiinpunctures ,inat.r1 size). 2. D~amaged fruit with 
maggo.ts Iii111 3. t1''11"| si/e). h~gged iItsi tuaing the exit litle o fthe m aggot. 4. E xit 
hole ofthe parasite. 5. Egg (x 30). 6. | l -fdmaggot M\). 7. Pu pla(x 9). 8. 
IFemah',(0). 9. Male (0), W11and 11. Braconid parasites M\g. 12. Eulohdd 
parasile. 
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NATURE OF DAMAGE 

The fly inserts its ovipositor into the fruit to lay eggs. The puncture 
caused in the act of oviposition is visible through the gummy secretion left 
around the aperture. The growth of the fruit at the spot where eggs have 
been laid ceases with the result that the surrounding tissues grow ipand give 
the frUit a rough appearance (Plate Vil, Figure 3). The puncture gets sec

ndarilv hcated in a ,light depre,,,i(n (Plate VII, Figure 1). The Minute 
aperture appears as a dark spot when viewed from a distance. The rnaggots 
as they hatch bore their way to the interior of the fruit, and in so doing form 
reddish brown galleries. As they grow they feed on the pulp which soon 
begins to rot and turns dark brown. The whole fruit smells offensive. A single 
maggot is enough to ender the fruit totally unfit for human consumption. 
The damage caused by this fly is decreasing significantly the total production 
of this delicious fruit liked by rich in many parts of Pakistan. 

BIONOMICS 
The seasonal activity of this species is different in many ways from that 

of the Dacus species. The later is mostly active in summer. During winter it is 
either inactive or where the winter conditions are severe it overwinters in the 
pupal stage. In the case of the ber fruit fly, however, the activity commences 
from autumn and continues through winter and spring. It hibernates from 
April to August in the pupal stage. The peak damage to her is observed in 
February-March when almost all the late ripening varieties of her are 
attacked. During this period owing to the great density of the population, 
individual fruits are punctured more than once by the same or different flies 
with the result that in each fruit sometimes 12 to 18 maggots are found 
though in autumn one does not find more than one or two maggots in one 
fruit. The adult flies (Plate VII, Figures 8 and 9) are very active and fly fast. 
The flies seem to have pre-sense of approaching danger and fly away in good 
time. The female flies, however, car, be caught easily while in tle act of 
oviposition. The adults are long-lived. The pest remains in the soil as pura in 
the summer and during the early monsoon period. The adults emerge from 
the later half of August to mid-November. In certain yc.'irs due to wide 
variations anti fluctuations in climate they emerge a lialt earlier but these 
generally die not only due to the absence of host material but also due to 
uncongenial environ;iental conditions. These flies are smaller in size. The 
period of normal emergence of the her fruit fly synchronizes with the 
blossoming and formation of fruits by the be; tree. The fly attacks the fruit in 
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November when the fruit is very small and tender. Two to three broods have 
been observed from November to April, where winter conditions are not so 
severe. Two broods were recorded where the winter is prolonged and severe. 
One characteristic feature of this fly is that it is monophagous in habit and it 
has been bred only from the her fruits so far (Z. jujuda and Z. numuiaria). 
The fleshy fruits are preferred to the non-fleshy ones because of abundance 
of pulp in them. Z. nMtnIIdwtia begins to flowcr in July-August and, by the 
beginning of September, tender fruits are formed. It may, however, be stated 
that a few of the flie!, that emerge at this time mostly die. In very few cases 
there may be successful oviposition and development. The damage caused is, 
however, negligible. 

LIFE HISTORY 
The male fly (Plate VII, Figure 9) is slightly bigger than the female. 

The pre-ovipesition period of the fly has been observed to be about a month. 
The female fly (Plate VII, Figure 8) punctures the fruit a number of times 
with her ovipositor to form a cavity to lay her eggs. In each cavity one to two 
spindle-shaped creamy white eggs (Plate VII, Figure 5) are deposited 1 mm 
below the rind of tile fruit. As soon as the eggs are laid the fly withdraws its 
ovipositor and covers the aperture ([late VII, Figure 1) with a light brown 
resinous secretion. The incubation period of the eggs is two to three days. 
The maggots feed their way toward the endocarp. The freshly attacked fruit 
is found riddled with galleries (Plate VII, Figure 2). The maggots feed on the 
pulp and decay which gives al offensive smell. As many as 18 maggots have 
been reared from a single fleshy ber fruit. The larva (Plate VII, Figure 6) is 
full-fed in seven to ten days. The full-grown maggots cut one to two circular 
holes in the epicarp and comc out for pupation. They are creamy white in 
colour and can jump six to nine inches high covering the same distance at 
each ju nip to tind a suitable place for pupation. Pupation takes place two to 
three inche, in soil. Pupa (Plate VII, Figure 7) are ochraceous in colour. The 
pupal stage Ists from 14 to over 300 days which is an extraordinary feature 
with this species. The shortest life cycle from egg stage to the adult is about 
24 day,,. 

TECHNOLOGIES DEVELOPED FOR ERADICATION OF 
FRUIT FLIES IN THE U.S.A. 

Hawaii is the only place in the U.S.A. where the oriental fruit fly, D. 
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dorsalis, the melon fly, D. cucurbitaeand the Mediterranean fruit fly, Ceratitis 
capitata (Wied) are established. Recently, another species, i.e., the 
solanaceous fly, D. latifrons (tiendel) has invaded the Island of Oahu 
(Mitchell, 1985). There is a constant danger that one or more of these species 
may 	be introduced in the mainland. Eradication programmes have been 
conducted in California, Florida and Texas (Gilmore, 1986). Research 
scientists have developed safe and effective ways to detect and eradicate 
these 	insect pests. A lot of literature on these aspects have accumulated. 
Some salient features of this work are given below: 

1. 	 Bait SpraYis.": A mixture of Malathion and protein hydrolysate when
 
applied by aerial or ground sprays at weekly intervals against fruit flies
 
proved effective for their control. This technology was developed in
 
Hawaii and used in many control programmes and could be adapted 
well in Pakistan too. 

2. 	 Male Amihilation: This method of control has been demonstrated 
against the oriental fruit fly, D. dorsalis, where a male lure, Methyl 
eugenol combined with naled was used by aerial application of treated 
blocks, strings, etc. About 99% of the population of the melon fly, D. 
ctctrbitac, have been reduced with the use of male lure i.e. cue-lure 
and Malathion. In this technique, a minute amount of insecticide is 
used to kill the males attracted to the lure source. It has given an 
effective control where bait sprays can hardly be used. 

3. 	 Attractatts/Lures: Three of the available lures that attract the males 
have been tested in a number of programmes and proved successful for 
detection and imale annihilation of fruit flies. Efforts to find out better 
attractants for the Mediterranean fruit fly, C. capitata,are in progress. 
Likewise, several compounds and natural oils have been tested on the 
olfactometer for the oriental fruit fly, D. dorsalis. Currently the fol
lowing three lures for different fruit flies are available: 

S. No. Species 	 Lure 

1. 	 Mediterranean fruit fly, C. capitata Tri-med lure 
2. 	 Oriental fruit fly, D. dorsalis Methyl eugenol 

3. 	 Melon fruit fly, D. cucurbitae Cue-lure 
ry) 
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4. 	 Extraction of Male-luresfrom Plants: Methyl eugenol, the attractant of 
the oriental fruit fly, D. dorsalis, has been analyzed from the blossoms 
of golden shower, CLs.%iafstula L., and other plants. 

5. 	 Mass Rearing of Fruit Flies: So as to provide eggs, larvae, pupae and 
adults to various research projects, an efficient and economical method 
has been developed at 'l-Ionolulu to rear three species on an artificial 
diet at 20"C and 40%-90% R.l 1.For this purpose more than 20 million 
of fruit flies are reared each week at Ilonolulu for studies on evaluation 

of lures and insecticides, irradiation of pupae for sterile insect release 
techniques and field tests of parasitoids. 

6. 	 Irradiationof Fruit Flies: A large number of laboratory reared frut flies 
are sterilized by irradiation in the pupal stage at 150 gray. In this way 
the oriental fruit fly, D. dorsali.s and Mediterranean fruit fly, C. capitata, 
have been eradicated with the continuous release of sterile fruit flies. 
The release of sterile fruit flies, need ratios of 100 sterile to I wild 
(100:1). The sterile female: when mated with wild fruit flies, egg 
hatching is prevented. Ultimately, populations of wild fruit flies was 
diminished. The irradiation of fruit flies is done with Cesium 137 (one 
million electron volts) Irradiator, with gamma radioactive isotopes. A 
dose of 15,000 rads gives complete sterility. 

7. 	 Genetic Sexing: So as to enhance the effectiveness of the sterile insect 
release technique and to eliminate negative effects of fruit sting 
damage by sterile female oviposition punctures, research work is going 
on for developing only males in mass rearing of these insect species. 
This research is being pursued through the micro-injection of a 

resistant gene, DNA of Drosoplhilla into the eggs of the Mediterranean 
fruit fly, C. capitata.Hopefully, females would be killed off in the larval 

rearing, without injuring the males. Ths sterile insect rearing would be 
more economical. 

8. 	 Demographic Studies: According to interaction of ecological and 
biological factor models for prediction of growth rate of fruit flies 
populations are being developed by the research scientist. Knowledge 
has been advanced to evaluate mating behaviour of the laboratory 
reared fruit flies as compared with the wild flies. 

9. 	 Augmentation of Parasitoids: Biological control of the fruit flies has 
another alternative for insecticidal control. Therefore, with the concept 
of release of parasitoids (Knipling, 1979) significant advances here ha r,' _ 
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been 	made in the technology of mass-rearing and handling of suitable 
natural enemies for regular fi--id releases of a Braconid, Boiutres tiyoni 
(Cameron) for control of tile Mediterranean fruit fly, C. capitata. 
Regular releases of this parasitoid in fields have achieved promising 
results. Similarly, B. longicaudatus Ashimead and B. ariantut (Sonan) 
which parasitiie the oriental fruit fly, D. dorsalis and Opiits fletchi 
Sylvestri, a parasitoid of the melon fruit fly, D. cucuibitae, are reared on 
large scale for releas1ing agaiiist these fruit flies in the fields. "Vest ol 
the releases of these parasitoids have been found to be compatible with 
tile male annihilation technique as tile parasitoids do not respond to 
the male lures of fruit flies. 

INTEGRATED CONTROL 

The control of these flies is very difficult at the damaging stage as the 
maggots live in fruits, vegetables, nuts oi in the buds of the growing plants. 
Therefore, any insecticide that may be applied in the form of dust or spray 
cannot reach them. The only method left in the hands of economic 
entomologists is either trapping the adult flies or applying insecticides for 
controlling the adult populations. 

The various methods of control for fruit flies are as follows: 
MECHANICAL, METHOI)S 

1. 	 Orchard sanitation 

(a) 	 Removal and Disposal of the Fallen Fruits: One of the most 
valuable stages in the life cycle of the fruit fly is the larvae inside 
the fruit. Therefore, all the infested fruits that fall on the ground 
should be collected andburried deepin the soil. It is essential that 
the layer of the soil over the infested fruits that have been 
collected and put in the pit should at least be half a meter deep. 
This is one of the essential practices in orchard sanitation. While 
the disposal of the fallen fruits in summer is essential, it may be 
mentioned that the same precaution should be applied to winter 
fruits which serve as alternate hosts to these flies during such 
months where the flies breed owing to mild cold weather. 

(b) 	 Picking of Under-sized Fruits Left over on the Tree after Havest: 
Orchard sanitation needs care in respect of the fruits that are left 
unpicked on the tree. These may either be missed fruits, or under
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sized fruits or that are out of reach in the tender branches. Of 

these three categories, the one of under-sized fruit is the most 
dangerous and becomes the focus of later infestation. The other 

two categories of fruits mentioned aho\,e will s(on fall on the 

ground and may be picked up and hurried. 

It May he mentioned that cuct rhit plants in the kitchen 

gardens as well as in the field after the summer season left grown 

cause greatest danger of producing further infc,,tation and carry 
over the fhes like Melon fiit flies and Ethiopian melon flies in 
SImmlller. 

2. Destruction of the Adult Flies: The adults of Oriental fruit fly, and 

Melon fruit flies haVc the habit of congregating in large numbers. Varying 

from a dozen to 3,000 flies under the leaves of evergreen fruit trees like 

guava, loquat and citrus from November to February when the infestation is 

less, the flies cungiegate to overwinter in the adult stage. [uring the night 

and in the early morning hours, depending upon the intensity of cold, the 

flies congregate in nulnmbers at suitable places for protection against cold. 

Fhese flies should either be collected with hand nets and killed or be sprayed 

with a suitable insecticide like Malathion or Dipterex. 

3. Protection of Fruits 1)y Butter Paper or Tissue Paper Bags: This 

method can be used by housetholders who grow one or two trees or fancy 

vegetables for d(omestic use as here the question of sentiment of saving their 

crop plays a more important role than the question of economics. 

CULTURAL NIETIODS 

1. Destruction of Pupae: The fruit flies which damage fruits and 

vegetables pupate in the soil during the cold weather, especially in January 
overand February. If during these months, the soil in the orchard is turned 

or given a light ploughing a large number of these pupae could be exposed 

and would fall prey to parasites, predators, and birds. A large number of 

them die also of mechanical injury in the course of ploughing. 

2. Turning Over the Melon Fruit: In the case of sarda melon, there is a 

peculiar practice popular among the melon-growers in the countryside 

around Quetta to prevent the fruit from being tunnelled and damaged by 

maggots of Aliuxirduli.sparlalina. The fruit is turned daily for about six days 

after it grows for about a fortnight. This ,imple method in the case of melons 
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attacked by Melon fruit fly and Ethiopian melon fruit fly in other parts of our 
country may be tried. 

Another recommendation to protect the sarda melon from the attack of 
fruit fly, Al iopardalispardalina is to cover the fruit with earth for about a 
fortnight. I)uring this period, the rind of fruit gets sufficiently hardened to 
prevent the flies from puncturing it for oviposition. 

CHIEMICAL NIE'IOI)S 
The chemical or the insecticidal methods of control of fruit flies fall 

under the following three main heads: 

(a) 	 Spraying the adult flies with suitable insecticides. 
(b) 	 Trapping of tile adult flies by means of chemical attractants 

Male annihilation technique. 
(c) 	 Bait spray which in essence consists of an insecticide mixed with 

protein hydrolysate or syrup. 

Spray with Insecticides 
The flies can be killed in large numbers by the application of suitable 

spray i.e., Dipterex or Malathion when they converge on leaves of fruit trees 
during the cooler hours ill autunmn and spring. 

Insects are attracted to the smell of certain chenicals and essential oils. 
The use of Methyl eugenol has been exploited to control peach fruit flies 
(Steiner, 1952; and Qureshi, 1983). This chemical is a powerful food and sex 
attractant for peach fruit fly (Howlett, 1912). It is mixed with concentrated 
sugar solution and naled in the ratio of 85:10 and 5 parts respectively. Four 
millilitres from this mixture is injected into cotton wicks which is held inside 
the trap in a wire loop. Such traps were suspended two metre above the 
ground on guava trees. Due to smell of the lure, the male flies were attracted 
in the trap and are killed as the mixture contains insecticide. Tile attraction 
of Methyl-eugenol is effective for a distance of 0.5 km or more. It is 
considered that each male fly removed from the wild fly population by an 
attractant, would represent one unmated female. Since tile two sexes were 
assumed to be present in approximately equal numbers and to mate only 
once, the repeated application of such traps will wipe out males in large 
numbers from the test area and the population of fruit fly will be reduced 
drastically which will help ill lowering the damage to sub-economical level. 

In the various experiments conducted by Qureshi (1983) and Chaudhry 
(1989), it was found that traps containing lure/toxicant mixture and 
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suspended from guava trees, 2 metres above the ground, at the rate of eight 
traps per acre, were sufficient to reduce the fly population to sub-economic 
level. It was also observed that the fruit infestation was positively correlated 
with the reduction in fly population (Figures 9 and 10). 

The lure/toxicant mixture in traps was replenished in February, March, 
July, September and November. The control of fruit flies by these techniques 
is specific, economical, non-polluting, less hazardous, easy to apply and 
leaves no harmful residues on the fruit. 

Bait Sprays 
The bait spray offers one of the most effective methods of control 

especially in the pre-oviposition stage when the flies require plenty of water 
to drink and are easily attracted to any solution of syrup. This habit of the 
flies is capitalised to poison and destroy them. A few branches and foliage in 
each tree in an orchard are swiftly sprayed so that the spray does not drizzle 
down but is retained on the leaves as droplets. Various fornudations of bait 
spray have been used with a variable degree of success. But the most 
effective one has been reported by Steiner et al. (1965) which is as follows: 

Ingredient Conentrated spray Dilute spray 

Water 15-150 lt 150-600 lit 
Yeast protein 450 gm 450 gm 
Wettable powder 
(Malathion) 900 gm 1.5 kg 

Instead of yeast protein, a commercially prepared ingredient, Buminal, 
can be used with advantage. 

BIOLOGICAL CONTROL 
Biological control of fruit flies holds some promise (Chaudhry, 1987). 

Opius oophilus, if introduced, will be useful against Oriental fruit flies, Dacus 
dorsalis. There is no known parasite of D. zonatus, occuring ir somewhat 
ecologically similar area which can be introduced in Pakistan. Some parasites 
attacking other species may be tried but in view of a very large area of 
distribution of D. zonatu.s and excessive heat in summer, biological control of 
this fruit fly does not appear to be very promising. In thp coastal and sub
coastal area, it may, however, be useful (Syed, et uI., 1970). Similarly, the 
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biological control of melon fruit fly, D. cucurhitae does not hold much 

promise in our country. 
From the literature survey on the subject, it is revealed that biological 

uontrol of fruit flies is not suited to our conditions. However, in some areas 

like the coastal and subzcoastal areas, ,vhere fruits are grown extensively, it 

stands out fairly a good chance of success. 

RADIATION USE TO CONTROL FRUIT FLIES 

Sterile Insect Release Technique 
Experiments conducted by Qureshi (1983), have shown that this 

technique is technically feasible for the contiol of peach fruit flies D. zonatus. 

Since initial cost will be very high foi applying this technique and the 

requirements for the 'successful application of this method are such that 

Lindel our conditions they are not fulfilled, therefore, it was considered that 

the technique is not feasihle for the control of fruit flies. 

FUTURE IPLANS FOR MANAGEMENT 

The control tactics and eradication strategies for fruit flies in Pakistan 
should be as under: 

1. Monitoring Survey: To delineate the tephritid species in the area, lures 

are the standard tools. i'herefore, to obtain this data, plastic traps baited with 
5 ml lure and naled 2% may be set up in traps hung on host plants, in 

different ecological zones. Traps should be placed inports of entry to catch 
any accidental introduction. 

2. Fruit Collection and Holding: Fruits from definitely established 

sampling areas should be collected at weekly intervals and held in cages for 
rearing of fruit flis and parasitoids from them, to determine the parasitoid 
complex. 

3. Bait Sprays: Sprays of Malathion and protein hydrolysate or Buminal 
in agricultural producing areas may be used during the summer and autumn. 

4. Cultaral Control and Sanitation of' Orchards: All infested fruits may 

be buried in deep soil. 

5. Male Annihilation: Synthetic lures attractive to adult males combined 

with naled or Dichlorvos should be applied at evenly distributed spots. 50-
K 
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per square kin, on tree trunk, 3-5 ml per spot, so as to reducC population of 
the pests. 

6. Search for Male and Fenale Lures: Studies to find male lures for other 
sp"cies of fruit fly h1uh.Uld he intidtlcd. 

7. Etraction of Attractants: Fxtraction of Methyl eugenol, a male-lure, 
from the local sources, i.e., 'ainatlas,' (.,zsAia tLstula L., and 'tulIsi,' OciMwU 
swicttU may he done to meet the requirements of trapping the Oriental fluit 
fly, D. lor a is and t11 peach fruit fly, D. 2oltwt 

8. Biological Control: Opine parasitoids such as B. ti.sains that are 
effective in I lawaii should be investigated to determine their effectiveness 
against Pakistan tephritids. Effective mass releases to control fruit flies is an 
alternatl \e. 

9. Steri'e lnsc-t Release Technique: Although this technique would be 
very much expensi-le, coordinated eradication programme may be pursued at 
the national level to achieve favourable results. 

10. National Fruit Fly Research Laloratory: A well-represented 
coordinated research plan should be developed and carried out by setting up 
a fruit fly research laboratory at a national level, so as to accelerate the pace 
of development of management of fruit flies. 

11. Estimation of Losses: It is imperative that studies should be initiated to 
estimate losses done by various species of fruit flies in different ecological 
zones. Data on fruit production and crop losses may be secured to have a 
thorough analysi, of the economic impact of fruit flies. 

12. Taxonumic Aids: There is a need for identification of the various 
species of fruit flies, causing significant losses to crops in Pakistan. This could 
be made available through the cooperation of PARC/NARC research 
laboratories. 

13. Training: The best way to increase the effectiveness of management of 
fru;t flies is to increase the competence of field staff through training. 
Therefore, training programmes should be arranged for them as well as for 
the extension workers and progressive farmers. 

v'3K
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Appendix 1: List of Host Plants of Fruit Flies in Pakistan 
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I'ros tydora I 
Msa, tapon't't 1,5 
Zmjdpl.o Ju uha and 
/ Milntlu a 1,2,7, 10 
Aqet' ntanI'los 2,7 
Ihtlnots s ulentu,, 2 
Sohlaltl niclolcnra 1,2,3 
A(hIras sapo1 1,2,6 
Capouni fruttectn 1,3,4 
CItOmtils tr'ioilui,( 

t t h3 

tic 2.sLan,a 
( t114 medica 1 
Pudlim uapiva 1,2,3,5 
tiPnetajaorholz'Ila 5 

Putrant1a,ro~hai,toh 1 
Lage/'tto Jatnbolat a 5 
Afcmordica chanlia, 
Al, baltaiti,la, 2,3,4,5,6 
Curis arrantow 1,2,5 
('CldtIIA taluvt 3.4,6,8,9 
Pru boA)hatt ti/lsis 
and P araraaca 1 
C Uwtti/S lwlws 2,3 
Lrtobotrvajapunt a I 
('utruim'eatlsis 1,2 
Manglifrna ulhcia 1,2,5,6,7 
Cms hatta 1,2
Ctuct/,tta Mlo 2,3,9 
Aarrs (Ottotlt/t%, 
P'.Sinus 1,2 
CaI Ica papaya 2,3 
DiopvrosAaki 1 
Grewiaasiatca 2 
Canis grandis 1,6 
Anoita 5,/oiti)sa 2 
Inchoc ths angzmna 3 
I. clhnitwca 3 
('uruths I ulgmT 1.3,4,9 
I vcopectctt 
etcul 17,i 2,3,6 
Lut/f[a itrta 2,3.6(It ,'ttlia 

Appendix 2: Doses of Various Chemicals for Application against Fruit Flies 

1. Bait Spray 

1. Malathion 50% W.P. 1 kg 
2. Protein hydrolysate or Buminal 0.5 kg (for an acre) 
3. Water 100 lit
 
Spray should be done at week's interval.
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2. Foruhilation of male-annihilation 

1. 	For 1). dImz/i and I). :onalus 
(i) Nalcdl 00()ml 10r Dibrom 

C)) 	 I'D(ii) XirII-!u-gclI -a , i jo-iri-gel 

(iii) lelIeI 30 111 67( %ietihyl eugenol 

2. 	 For 1). (tit bt t, 
(1) Nalcd 60 ml 101, Ihrom 
(ii) Ml'<le IrC 9)()'1 Cue-1lre 

3. l'ures ill pih:"tic ir'p 

iid /) .s: Of mixtlre 98c( methyl and 2% 
naled oni 4\2 cmL' ()Lt)l] k ick. 

2 I) N,thil(W.': 5' mixt ure of cue-lUre and Dibrom on cotton 

wick lti ,lhlMtl )L oeek's interval. 

1. 1). dlo 'it honlc 5 1l1l u 

', C cpt lIchcd at 4 

4. lure in (la", r:tp 

1. 	Nu-imc t protteiniu 
h\,d h1\ 300 nl,le 


2. 	 Iurt\ 250 g 
3. 	 \Vat,, 4 litre 

Appendix 3: Sources of Lures for Fruit Flies 

('ue-l.ure-4- (P-acetoxyhen1y ) 

(a) 	 PItI{:IMONIS INTEIRNATIONAL LTD. 
29 Plhrtorii (Court Portsmllouth Row Subiton, Surrey KT6 411Z, 

ENGLANI) 

(b) CONSEP MII"IBRANCES, INC. 
213 Sotith \VCt COlLMINhia P.O. Box 6059, Bend, Oregon 97708 

U.S.A 

2. 	 NMethyl lEugenol 

(a) 	 B\VI 'lITASTI('S & ChIEMICAL CORP.
 
882() BelIlance AueriIe Iom Angeles, California, 90045.
 

(h) 	 CONSI' ,\IEMBRANCES, INC. 
213 South W',! (Olltn 00), Oicgon 97708,liI, P.O. Box .ind, 

U.S.A. 
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3. 	 Trimedlure 
(a) 	 NATIONAL CHEMICAL CORP.
 

Calor Diiv. P.O. Box 1457.
 
(b) 	 CONSEP NIEMBKANCES, INC. 

213 South West Columbia, P.O. Box 6059, Bend Oregon 97708, 
U.S.A. 

4. 	 PIB-7 or SIB-7 
Staley's in,,cticide Bait-7, Acid Hydrolysate of Corn Protein 49% 
Solids, 51-r water, A E'. Staley's MEG Co. Decoture Illinois. 

5. 	 Na-Lure - Ph 4.0 

24% Amino Acids and Amino Salts, 6% Sodium Chloride, 1.4% 
Ammonium Chloride, MILLER CHEMICAL & FERTILIZER CORP. 
P.O. 	Box 333, Nonover, Pennsylvania 17331, U.S.A. 

K,
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Chapter 22 

MITES 

Wali M. Chaudhry* 

INTRO)UC(,'ION 
lie mite" Compt ,C a lai. e gro,,np of arthropods belonging to SLlCla1SS 

.,\ari ot ,las,, :\iachinda. J hey are among the dominant aniinals ill paIstIlrres, 
it'Jit, ,nd airt hC',0'Ik tin mi1croscop)ic and areie olt e creature,, are in size 

( i in ,)I' Illhabltats, and 

W"i ld1 1 mou,\rli live iln fr.h orgallic (Ih ris of all 

wcll i I,,l all - biotic ,1biotic, throughout the 

l, tlm , s,llt anda dters,Nin 
ki t,, oi l)lalus :ind aniilal -. ;ilitie even live incavc ,, and ill thelnnal springs. 

IlcL o 0LinUl. lbeCr 11]!other Ilthro))dS in every type otf habitat. Their 
a.s5,clatil;1, wvith ticthe anii ls include commensalism, predation and true 

lialSitl"l ITheV haw asnicd so mntlu importance that they now are 

lecolni/ed a", a grcat ,ourt-c fltro ie for agriciiltnIC, 'rcstr,, live-stock 
-bdii\. IIcay l)ouI)liitlliK ini 

clMins, vegetablcs, fruits, (nlnailintal and k.lid plkuait,, Stored grains and stored 
)rodtLct,. (oi'sejlieltly, they caiise h.'iVy lOSSes to tieC CoIldildtio, at C\CIV 
stge irmowg plant, and Aniinal,. In the LA.S.A. the research work oli mites 
started in early1 ()0,Iin nOtKi pret , nire than 700 acarologists/ ent oniolo
gists are actively engaged inlstudies on diffeient aspect, of mites alone. A 
good deal of rc,,etch work i, also being done in other palts of the globe a, 
well. So tar, thouisands of species of mites have been coIlected and described 
alongwith their economic finlpontance. yet it is only a small fraction of the 
total \cariic fta.na. 

alnd hllm himllp of these Imites ate ftotiid all types of 

ii iii ain and ,apia did sole research wor, oil s.gatcan and 
vegetable mites in the niiited India. After Pakistan caie into being ()1947), 
Ir \Vah NI. ('haudluri (Acarol(ugist) ,taited research work on mite, rlldCl-
ITl--k,/P.A.R.C. prograrmne tin ring %7. A good deal of research work has 
been accompli,hed on bth hrarmfuI and useful plant mites of Pakistan. 

"!)c/rn:x'hn: f L/111,ni , x0, ( m - 1 1, lu 'mx x I x ull xx! 



Three Monogi aphls and 48 research papers 1MvCbeen puolisled containing I 

new subfamRily,7 new gener:i Llt abou t 400 new species of inites alongwi th 

many already knox n qpecie,, of ecoIlomic imiportaicce. In addition hiohogy of 

a lOftillbei hI, -clstudied.l1t C 1.CICIc 

EC:ONOMIC JM )RIIAN( i 

Although the 'L[Ctli\ iC,, O1 mialority of mites are ',!ill unknown, et, On 

the basis l a\ailable inlorrmation, they cal he classified into two main 
groups. 

(I) Ilarinful ieit,, 

(2) 1 mites1,.ul 


1. Harmiful Nl tes: 'Ihc \ ast rmjority of mi tes arc lmwn due to their ha Inful 

damage and r 1w muIltifariousactivities. Th1ey in ot and fan na t irad their 

acti\itles ditectly of coitamiltc them with the1i ex,.'tiCent, CxuvIae, and 

eggs, etc, tindire:ctly. T'wif ,ldtitlabits tnlwth r help to divide the , into 

three sub-groupIs. 
A lth topjhgolis milc, 
13. Stored an l)r)dLct mhitesraI ,cdtOrCd 
C. Parasitic mites 

A. Phytophagous Mites 

These 1ite, aH prdOVILCed with needle-like mouth parts by which they 

plani tiues ant suck the cell sap thus affecting the vitality of thetear 
infested ho,t plant,, herbs, sl bs and fore,,t plantations. Tiev also atfect 

their host plants b, inhibiting photo,ylnthesis by injecting to\ic substances and 

by transmitting disease producing imcro-organisms,. '[he malolitv o the 

phy mtltphaPols 2 11l)01 tL,'nce to, o ecOno1MinIc belong tamnillies, 

Tetranychidae, Teuutpapltidae, lrthyiopvde 'andT'larsoielmidac 

In addition to the,,e tam.ilies, the ivlellil)ei-, ot lainilies Tydeidac, 

P"yinotidae, Pentlalodidae and TuckercIlidac arc of lesser economic 

importance. 
The mites of miajoi importance, about which a good deal of research 

work has been done inPakistan are discussed as under: 

Family Tetran chidae 
Mites of the family Tetranychidae form the important group of plant 

are found in abundance on every type of vegetation.feeding mites. They 

"
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Commonly they are known a,, spider mites because they spin silken webs,
 
covering the leaves and Other part, of the plants, beneath which they breed
 
and cause in festations. As a result Oif"th is feeding, the chloroplast disappears
 
and white patches on lea\ e, become pIOmi.nirInt. lhee patches tulnIi brown in
 
later stages of intestatioli. The infestation ;lso accelerates tianspiration rate
 
and Calu',ses great dist Uilance in water balance. These mites can exhaut 18 to
 
20 cells per niiiute. In ca,,e of heavx infestation, the leaves first curl and then
 
drop oft mrom tLe tm igs. [he dCfoliation ult inrat,lv results in )oorly
 
developed and undeCr-,iCd fiuit. In adt1in, therCe is alo rucdLuction in
 
tmbner of tnriit hid,. (Onaccount of the iirtioductio otf to\ic ,ubstances into
 
tlhe plant tlue \\h[lccdiiig, somnie icimbcrs, al() tr.nsmit plant viruses e.g
 
>)ttato \ ' telln Jh't1tmmt Other viruses
Y'tis5 [,' ,a t.. . 1/ %nwiLac (Koch.). 


like lbhaCno ,t spot \Iu<. ln'eoCC iilo',IiC virus, Southern bean mosaic
 
v'ii us oin ( t il curliness ailc alparentlv tranmilitted l)v this intic species as
 
Ail.
 

,lhe icleentati\es of the fanily "l'etianchiilae aie described as 
tollow ,. 

(i) lEut('tian/cluv, I ict' ahis (Klein.) (OrientalI red oite). It is a pest ol 
citru ,,, cotton, grapes, pear, squash, 'm, -,,tint, etc. This miite feeds on upper 
surface of leaves and pi0(L1Ices grey spot; Ilavs become weak and drot) off. 
This affects tie )roductioiito tie plaits. 

(ii) Bhvobiti practtosa l,,och.(Ch;ver iite). it damages clover, lawn 
grasses, o ialeinal lowers, wheat, rye, harley and olhei grains. Foliage and 
floral injuries are common. 

(iii) Schiuottran'tctus mstafii Mustafa and Chaudhri. (New 
',igarcanemite or white mite LFsugarcane). It has also been recorded from 
rice leaves ind giasses. This mite forms white webs in a straight-line on 
either sides oh mid-rib iof sugarcane leaves. All the stages of this mite (egg, 
larvae, nymphs, adults) are found under these webs. 

(iv) Oligovchu..A (Rcckielha) idicuw (I irst.) (led sugarcane ite). 
HrofWse webbing is done on the leaves of sugarcane and other grasses. All the 
stages of this mite are also fou nd under this webbling where they feed on the 
leaves and pioduce red, irregular patches. The infestation affects the quality 
and lUailtity of the crop. 

(v) Tctranychus urticae (Koch.) This mite is commonly known as two
spotted spider mite. This has been recorded from 150 host plants including 
important agricultural crops and ornamental plants. These mites are very 
destructive to their hosts, often killing them very rapidly. 
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(vi) Tetiraonvctmu, cucurbitae Rahnman and Sapra. It is also a major mite 

pest arnd has been reported on more than 11) host -lants including peach, 

COCOnu t, papaya, many vegetablles and fruit crops. These mites form profuse 

webbing on the entire plants and all the stages are foIund under this welbb'ing. 

The fecd in__ ot the,,.. mites pr Iduce white patches On the leaves which 

ultimtely drhV Up anid fall oft. Their infestation decica,,es vitality and leaf 

drop adver,,elk atlct,, grcowt, flowering and iruiting. 

Famili v tmptio0k,,,'
 

, )IlI !. tI , t, mite,,. cenera"lhl/cwe Irc ) ly 	 i t\ d I-pi.tr TIhe 
:leLT to l c ,' v ll , , s, D , l imi co/c s / l , lRu oii lh , L aln 'tic(1tt,1( ( 	 n chutt 

aind I'/IttlI)(i/f( of tl',, faflil\ 	aic ()t0 co nonlic 1imp; rtatnCC, t,, iley infest and 
da.l qiic itL lcujltuI,d, lIl l it 	 i~i'tll Crop">, tlillli 'tdt ilncl w ild planit.. 

cThese i, a iedi"llhll 11C,]'ti , ll itl ,i/e 't ,,lnv\ Iln IiU\CI lit . They 
usuatlly tthed e lm !-ilb w \eIll" of [ho. lcave,, sr,!m species feed ol 

,bark, tlorai heaIsI (n u)f ' laII htlcath, (d r', s ,icI, oll lite ,pecie,, viz., 

(1 \', ilii) mr in galls \' ithiii \l hid thev feed.Lunwai' tn'i /l\11(lII 

oepm.\ few e.eist.ti\ es of this family arc decribcd as uder: 

(i ) tH'i'ti, I/,,t icl' \ t(ii-k(). It is al l o1ptrt:int )est of citrus 

and 	tea It h', atl-) )btcil ccoidCd 11011 CtffeC, JteaCh, giaeMore than 5) 
ie l,o infested by this mitc. It i,world-wide ingenera of om inciannal p .lk 

(it) l;Iew'qpalilun ,isjm't (Banks). It is a widely distribtled pest and 

catsso r r'< tiiim,inn\, of importanceti t to plantS JgilcultuLal 	 and 

or:) ,inen' l pLlits. D),,n to toeedin, ot tlcc itcs. ,itkery al e:is appear onl the 

leaves which b'coic i ,,in. i ease ,of:vere incetat i n, the leaves becomne 

yellow and drop 1row Irc pL;int.s. They feed ti all part., ot tihe plant,,. 

(Iii) IPa)w!la i,0ica lliist. it is a seriouLs pest of coconut, date-palm 

It attacks the young plants which show sickly yellowishother palins. 
appearance 

(iv) Laurvtcw tn,sitan (Ewiig). It forms galls on her (Zizphus 

jujuhza) iwigs. All the stages are found within galls. 

Fam v Eriophviidae 

Eriophyid mites are exclrsively phytophagous. They art,. commonly
 

known as gall mites/ blister mites/ rust mites/ or bud mites. They are found
 

on all types of crops, vegetables, -uit plants, ornamental plants, and grasses.
 

kx 

http:e.eist.ti


They deform and russet leaves and fruits. Edge-rolling, and furrowing iII 
leaves, damaging and killing of net buds, blistering and hr ooming of fruits 
aire caused by these mites. 

Some inject toxic material alongwith saliva into leaf cells which either 
discolour these leave, or change growth pattern of the atfected cells and this 
resilIts in abnormal develo) ment of leaves, bwls, etc. 

Some of these mites are rc,ponrsible for the tranin i,,sion of certain 
\'rusesplant and dlieases e e., wheat streak imosaic, CLrreilit ieversion 

disease, wheat spot lmosaic, lig nl io.alC, r ass i111oi,11c, pc~lch ir]r, slc and 

latent virus of plum. 
The representatives of this fati lv are as under: 
(i) Ph topts pyri Pavenstchei. Pc'ti lea b lstci t i Pear bud0nit1 

mite). It affects apples and peal.,. They rWfproducc lijntiiatiol blitlers in 
leaves, cause hd deterioration or actually kill brntI. 

(ii) Eriopthy'es shcldoni Lwing. (Cum, bud mite). It MlCts citrus 
gardens all over the world. Its fee di rig 1ten Kll, tic ciitire bud. I3listfrig of 
the adventitious burids check twig rcm th and hlos,,omi(lcveloplinlt or results 
in inferior tYpe of growth. There i., no prosper giowth of plant parts. H uit 
from damaged flowers may drop )Crmanenitlv or a suini an tlnormal shape. 

(iii) Etiophye.s nuzngijera (Sayed). (Mango hud mite). The lceding of 
this mite stunts and brooms twigs, causing bud proliferatio.i. Young trees are 
seriously affected. 

(iv) Afetuculu, mangfi'ra (Attiah). (Mango rust mite). It causes 
russetting of terminal leaves, huds amd infmore,,ccnce,,. ijury t) young 
seedlings is called "bunchy top". Buds and inflore,,cens stop growing and 
ultimately dry off. There is comopact mass of malformed lowers. 

(v) Enrwpi'As tulipae Keifer. (Wheat cul mite or Dry bulb nitc). It 
damages agiicultural plant, by feeding and carries plant virLises like wheat 
streak mosaic, wheat spot mosaic. Onion and garlic bulbs are also infested by 
these mites. 

Family Tarsonemniae 
Many species of tarsonemid mites are con' 1 ': ed to be of agricultural 

importance. The first definite record of tarsonemid damage to an agricultural 
crop was made in 1877, when Steeotarsonemtus hancrafti (Michael) waIs 
r,:corded as sugarcane pest in Queensland. Some tarsonemid mites act as 
parasites of scale insects and others have parasitic relationship to higher 
animals including man. Some of these mites are known as fungus feeders. 

fg 
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The mouth appendages of tarsonemid mites cannot penetrate the hard 

ti1sues of plants al palpi are (quite reduced and chelicerac are simple and 
,tvliforrn. Thee appe tdge, are ',uLtable for thili-walLCd and ]i(viiliCd tissues 

of niiturc 1-ten1 :Ind !(-live', ''S'iiie 1? the iUrmirllld Ille' inject ",)Xic 

sUhbqtanc 1C u t '-Cdille i lollvi\ h ,IliWa hich re-u llt" .i:ilis,,ai \, In v l[ol l 
gry,tio d thc hw-.t Ia V.
 

'1liC lIitClI ll (\" (dI 11C I.ll\ di Jt I l, Id0r. 

Tr I)ic 11t1 INh - ( / ,Ihit. K 1 Il '() t)] . I;IIIII ,P! *,) vili I Ii kI tliaii1 

I k [ I;a Ilirierigii a 1,I! ' I i,hL III I Ltt i ' , is lm ,tei iI I tiI I opL 
oiler n n I to1 1 V, 1 11 11 1 ' iCI :,. I ,",. V. . .c I _ ' e1i t I)CC;I.C, II ' . I.L t, I I 1 ,2 

[11a[ ex Io l ! I ' 11C,1\ 1; lli ICL;h t ('v t I-),, 

1- 1 s 1 i ' :inl c Ieos1ictrt II c')aI ' I I,, " ll;- 1 ji11(ai n 

tCIIll) t 1 . ! ,', V i I 1 d ', i dct)i(!vtI-mnI1lI, 't I),:1 I. , hi [ I l c! o , 

P 'l!.l~n I~[r<. '.,, 1' l [l ,~I, ')Iled' lo~t "pl e"o'..c ]l; , I . / 


,, , ~ ,.,[:,'j, ::l' . 'ttt:,.'k, anrdIIt , I,, 0 11 , 11,11!.d 1111te It 

dllllwi.Y , -,, ili tI', 'litI \il , '.tc'l, halckherry,IlIii ['IilK df M 1)" , "ripe'', 

rap e.fr v i lit ,i r ii ll t *i l lI ' w''. *d 1lll, Jpecces limts bCen 

t l',ll
rc~~j()it~~t'Wt C!101,i 1 lsi h s1 11it'- al~ erl,.,.l' 

pecq o I .'ltll ' l~ l:,l[ dal'Il,}lt;itgI!2 }cculs when the initial 

B,Stored G rain amd Siored i rnducs Mites 

[lie 'ii d grain ; id ,,tAred produIcts mites are included in families 

T'.,r0glyphide, 'SU[roLlyphidae, i istiostomatidae and Acaridae belonging to 

sub-order S,1rcloptiforlmes. Thc,;e mites occupy a highly specialized biome. 

Almost all the -,peCieS inludCd in this group are of economic importance as 

they infest and danwge stored grains, cheese, flour, seeds, bulbs, tubers, 

roots, dry fruit,) of all kinds, vegetables and dried plants. These mites 

penetrate the seed, eat away cavities where further development arid 

multiplication of mites take place and the embryo is completely eaten away. 

This happens when relative humidity is up to 17% in the grains. 
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These mites also contaminate the grains, raise the mo.:'ture contents, 
generate heat, filling of ,paces betveen grain with mass of mites, cast skins 
and excrement,. These iiiider the circulation of air throughout the stacks and 
facilitate tile appearance ot bactcrial and ftingal n ecti( ns. Flou r prepared 
from the affected grain,, has a highei moisture content, a higher 
hvgro,,COpicitV, is more acidic, grains tend to stick togtiher. give fusty or 

,stanant 'iiel. a bitter taste arid corl,,eiuentlv it< baking propei ties get 
deteri{)r,,ted. 

lispersal: Biologically speaking, rilaji ity of stored gi ain and stored piroiducts 

illtc a; restl icted in activity, being-ucilt mLv, 1h)W in ill()VC liC lt and almost 

iIic)aiblc 0f coverlng hlge distances by tiliinslve. TheC m1ities move only in 

their altl)tml micro-climatc. The existeice ()" a hypopial staic in this group 
Sr\c)es a a. uffer 1,() xvithst:ind adversc environri ental and cliiiatic 

conditis()il. The suckei, iiI the ventral side, )f hyi)(Tiai stlage facilitate it, 
attachrnent to the phoretic hs(tIs includiig insects, animals arlil other 

materials. Thu, tC' ir:kh almost al\\avs a favourable environiiie:' for 

further dc clpiiient and biceding. 

The i l)rcsentatli\c, of stored graiii aid stored products mites are as 
ullder: 

(i Rhio,'Iplnl (ch,1 piS (F. and R.) (Bulb-rnite). It attacks the 

bulbs of all k!nds of dece n at il and vegetahle plants, tile tubers of potatoes, 

beetrits and ()t hcr loit vegeta les, in tle soil and also) in stoics. It nakes 

tuinncl-, into the bulb, tonichling the embryo shoot which is often coll uled 
away. Whli ihmtle bull) is ope ned, it is found to be filled vith a brownish or 
black fiass hiaviirig all deve lopiieiltal stages of the mite, their cast skins and 

excremnt. Shipment, if bulb, aie usually infested with this mite. The spores 
of pathogens are also carried by these mites from one hulb to tile other. 

(ii) 7vnqgvphus ]ariuw I,. 7iwophagou noxitU A.Z. and Tlyroplagous 
pt('rniciouvSi, A.Z. 

Tlhese mites are the most serious destroyers of grains. They damage the 

flour and other grain products. Besides eating the flour, they also cause 

sponltaneous Ivwetting' and infection wih rnicru-organisrns which quickly leads 

to a spoiling of the flour and a lowering of its nutritive and baking qualities 
and is not suitable for use. 

(iii) iyrophagus Fntaeri (Osborne). It is widely distributed and is 

serious in stoied food. It attacks the cultivated mushrooms, eats the spawn, 

FN, 
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makes holes in the stems and caps of the mushrooms and seriously hinders 
the mushrooms culture. 

(iv) Carpoglyphms lactis (L.). This mite is widely distributed and is found 
on dried fruits, milk products, glucose, decaying potatoes, flour and many 
other food products. 

C. Parasitic Mites 
Parasitic mites produce irritation, painful dermatitis, itching, blood 

anemia, inhibit lungs, sinuses and nasal passages, cause nervous reactions of 
serious nature, swelling in lung tissues, coughing, sneezing, etc., 1oth in 
animals and hunan being',. 

A nuLber of species are external or internal parasites and are well 
distributed throughout the world. They parasitize a variety of wild and 
domesticated animals. In case of severe infestations, they may cause the 
deAth of their hosts. Some of these mites act as disease vectors and transmit 
viruses among aninals. A considerable number of parasitic mites are on 
record in which they become infected while feeding on an infected host and 
transmit it to others. It is reported that the mites can retain viruses in their 
body for years. The time for retension varies from few days to years, 
depending u)on nature of virus and species of mites carrying tile viruses. 
Viral transmission to next generation is also vital characteristic of some 
spceies of this group. 

The major parasitic mites are of families Dermanyssidae, 
Trombiculidae and Sarcoptidae. Some Mesostigmatic and feather mites are 
well-known fo their parasitic nature. Some parasitic mites are also of the 
Uropodidae, Ilalarachnidae, Psoroptidae, and Erythraeidae families. 

The representatives of parasitic mites are as under: 
(i) Derinaiqs.su.s gallinae (De'ieer). It is cosmopolitan in distribution. 

It parasitize, chicken and many species of wild and domesticated birds. It 
also attacks Man causing painful skin irritation by its bite. Heavy infestation 
in poultry birds can cause the death of the hosts, while light infestations 
reduce egg production and retard growth. They feed at night. Sometimes, 
they are so many in nests that brooding hens leave their eggs. These mites 
can transmit the virus St.I_)uis Encephalitis. It can be retained in the body up 
to 5 month after propagation. 

(ii) Sarcoptesscabeii (DeGeer). It is commonly known as itch-mite. It 
attacks and infests man and other a".:maals such as dogs, cattle, pigs, sheep, 
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goats, camels, rabbits and horses. The fertilized female causes most of the 
trouble, tunneling just beneath tile surface, laying eggs as she progresses. 
Some larvae and nymphs burrow but others are aIlso found stuck in the hair 
follicles or on the skin surface. Males scarcely burrow and mostly stay on 
LlI
face. 

(iii) A!(arop)l woodi (Rennie). Acarine disease of honey bees is 

cMsCd by this mite called "Isle of Wight Disease". One form of this mite, 
live,, in the richeae and the other form lives externally. '['he damage tot)bees 

is due to mechanical injuries to the wing joints and not to the tracheae. 
Svmptom> of thi,, disease ae• bees crawling or running on the ground in 
front of the hive and ilnthe presence of deid bees, infected bees canno, fly 
aid die from weakness and starvation. Entire apiaries are destroyed by these 
ri ites 

2. Useful Mites: There is a large group of Acari which are recognized due to 
their heleficial contributions. Most of them are potentially important and 
play a leading role in the biological control of harmful mites, scale-insects 
arid small insects, as a biotic component in pest control strategies. 

In addition to these mites, there are some other known mite species of 
beneficial nature v hich play art important role in the decaying process of 
organic matter in the soil as well e.g. members of the family Oribatidae. In 
studies of soil fauna, there is an indication that the mites of the family 
OribatidaC, which constitute the high prercentage of the fauna, are important 
factors in promoti rg soil fertility through breaking down organic matter by 
digestion as do the earthworns. 

The preditory mites are fou',,l among harmful mites and small insects. 
The species playing a leading role as biological control agents belong to 
families Anystidae, Bdellidae, Caligonellidae, Cryptognathidae, Cheyletidae, 
Cunaxidae, Raphignathidae, Stigmacidae (sub,)rder Trombidiformes) and 
Phytoseiidae (Quborder Mc,.ostigmata). 'Thes,., families contain valuable 
strains of predacious nature. 

The representatives of these mites are as under: 
(i) Gnorinuts tahella Chaudhri. This is found feeding on tetranychid 

and tenuipalpid mites attacking cotton, other crops, vegetables and fruit 
plants. 

(ii) Aiblyseius finlandicus (Oudemans). This feeds on Panonychus 
ulmi(Koch.) damaging apple. 
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(iii) Citrus is attacked by E.sexinaculatus and is contolled biologically 
by a predatory mite, T. floridanus Munma. 

(4) Agistemus fleschneri Summers helps the control of Panonychus uhni, 
Tetranvchuscinnanhariumand T. kanzawvai. 

(5) Parache'letuswel!.si (Baker) is a notable predatory mite, favouring 
fruit, leaves, bark of citrus plants and the litter under the trees; frequently it 
feeds on the harmful mites of families Tetranychidae and Tenuipalpidae. 

(6) Cheyletus eruditus (Schrank). This is commonly found in association 
with acarid mites of stored grains and their derivatives; usually feeds on mite 
species of family Acaridae. 

(7) Biscinis lapidoriu (Kramer). This has been found controlling the 
lucerne flea. 

(8) Bdela sp. This species occurs commonly on orange trees and is 
predacious on Collembola. 

TAXONOMY OF MITES 

In this section diagnostics of each genus of a family are followed by the 
name of type species and listing of various species along with host plants and 
localities wherefrom the species have been recorded so far. 

Family Tetranychidae 

GENUS ANAPLONOBIA WAINSTEIN 

Diagnosis: 
1. 	 Dorsal setae 13 pairs including all setae well separated, not on 

strong tubercles. 
2. 	 Peritreme anasto:.iosing distally. 
3. 	 Tarsi I and II each with 2 and i set of duplex setae, respectively. 

Type 	Species: Aplonobia calame Pritchard and Baker 

Name 	 Host Plant Locality 

1. Anaplonobia contigus Cynodon dactylon Lahore 
Chaudhri 
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GENUS ANTETRANYCHUS WOMERSLEY 

Diagnosis: 
Superficially this genus appears similar to genus Oligonychus but differs 
in the following points: 
1. 	 Para-anal setae, 2 pairs 

2. 	 Empodiai claw bare, not having ventrally directed 
proxi\novcntaral hairs. 

Type Species: Anatetranychushala Womersley 

Name Host Plant Locality 

1. A. daleae Tuttle and Baker Acacia nilotica Bahawalpur 
Lahore 

GENUS APONYCHUS RIMANDO 

Diagnosis: 
1. 	 Body subovate to elongate, dorsum finely granulate. 
2. 	 Stylophore with a pair of strong lobes distoventrally and 

mediodorsal protuberance or a convex area. 
3. 	 Dorsal setae, 13 pairs, broadly spatulate. 
4. 	 Legs attenuate having broad, serrate, tactile setae on proximal 

segments, slender and pointed setae on distal segments. 
5. 	 Empodium simple, reduced to knob-like protuberance. 
6. 	 Anal setae, I pairs. 

Type Species: Aponychus corpuzae Rimando 

Name Host Plant Locality 

1. 	 A. lupus Chaudhri Acacia niodesta, Hasanabdal 
Cannabissativa 

Arundo donax 	 Balkot 3500, 
Bhakkar, 
Cheechawatni, Choa 
Saiden Shah, Hasan

(Cont 'd 
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(Cont'd) 

Name Host Plants 	 Locality 

abdal,lala Musa,
 
Sargodha, Sheikhu-

Pu ra,
 
Chari apani 3500',
 
Mansehar 3000',
 
Mian Chanau,
 
Sainasa t a 

Malvastrun sp., Sargodha
 
Monis alba,
 
J1thaniasonnifera.
 

Thysanolaenamaxima 	Dadar 4000', Kghi 
3000' 

2. 	 A. sulcatus Anindo donax Sheikhupura 
Chaudhri Boerhaviaprocumbens Attock 

3. 	 A. e.pansus Acacia nilotica Choa Saiden Shah 
Chaudhri Arundo domtax Hasanabdal 

GENUS BAKERINA CHAUDHRI 
Diagnosis: 

1. 	 Dorsal setae, 13 paris, pointed/bluntly pointed/ broadly pointed; 
barbed.
 

2. Peritreme simple, 	slightly hooked. 
3. 	 Propodosoma with reticulations in middle and fine dashes within 

reticulations; minute alveoli in lining of each reticulations 
(dimple) impart granular texture to its periphery; laterally 
irregular striations have dimpled appearance. 

4. 	 Dorsum hysterosoma with irregular striations. 
5. 	 Sacral setae not marginal. 
6. 	 Venter with simple striations. 
7. 	 Pre-genital, genital, anal 1 pair, 2 pairs and 2 pairs setae, 

respectively. 
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Type Species: BakerinalephilP Chaudhri 

Key to Pakistan Species of*genus BaAerina Chatu(hri 

1. 	Dorsal setae p ,,ted, Ilmceol ate,barbed; tibia I without IancColate, 

seta; tibia 1, tarsi I, I!I and IV with 10, 15, and 9 ,etae,respectively ........2
 
Dorsal setae blUntly/broadly pointed, barbed; tibia I with 3 lanceolate
 
setac; tibia 1,tar.,i 1, III and IV with (, 14, 10 and 10 setae,
 
fesp e ctive l . ...3
................................................................................................ 


2. 	 Peritreme sliglhtly hooked; central seta I reaches 
base of 11 ............................................................................B.kep idus C haudhri 

Peritre e hoked; central seta I falls short of distance 
betw een I-1I sctl'e ............................................................Chaudhrit.acu ha.' 

3. 	 Peritreime not bUlb-like; dorsal setae broadly pointed ........tc'aracis 
(ihau d h ri 

Peritreme bulb-like; dorsal setac bluntly pointed ....fR.normlaliA Chaudhri 

Name 	 Host Plant Locality 

I B.lepidus Chaudhri 	 Acacia nilotica 
A lbizzia h'bbek, Multan 
Sa/h'adoraoleoi's. 

2 B.aculus Chaudhri 	 Salvadoraoleoides Abdul Hakim 

3. B.canacis Chaudhri 	 Celtis sp. Kohala 3000' 

4. B.,lormnalA Chaudhri 	 Capsicum sp. Balakot 3500' 

GENUS BRYOBIA KOCH 

Diagnosis: 

1. 	 Propodosomal setae 4 pairs projection present or absent. 
2. 	 Peritreme simple or anastomose distally. 
3. 	 True claws uncinate, claws with tenent hairs. 
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4. 	 Empodium pad-like with tenent hairs; empodium I with 1 or 2 pairs 
tenent hairs; empodia II-IV each with rows of tenent hairs. 

Type 	Species: Bn'ohia praet oa Koch. 

Name -lost Plant Locality 

I B eharaiPritchard 
and Keifer 

Clmraintheiummorifolim Pirmahal, 
Rawalpindi 

2 B.longisettm Reck Sahvia sp. Abhota ad 3500' 

3 B.praetio.sa Koch lbens amara 

Prunusperica 

Daphne papyracea, 
Ranunculus laetus 

Chysantheinum sp. 

Abbotabad 3500' 
Aliot 6000' 
Basian (Murree) 

4000' 
Attock 

Fumariaindica, 
Lycium europaeum, Changa Manga 

Peristrophepaniculata, Forests 

Pschschoiziacalifornica 

Justiciaadiatoda,Peritrophe Charrapani 4500' 

sp., Prunusdomestica Murree 7500' 

Samli 3500' 
Alternantherasp. Khanewal 

Chaerophyllum sp.,
 

Pyrus sp., Kuldana (Murree)
 
Taxus wallichiana 7500'
 

Tagetes tenuifolia, Lahore, Pirmahal
 

Alnus nitida Mansehra 

(Cont'd) 
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((ont'd) 

Name [lost Plant Locality 

tllcttcm tl lit MIIIIIN1 lta n 

Canv1Ls sp.,Cotonciwer 

bacilhrs,Ficus 
palmata, Indigof'a 

h'rantha,Crtaegtuy 

nttovnu, Geraniumn sp., Murree 7500' 

Lontcera sp , PVrus 
comlulHli%, [RminivI 

virgata, Dianthus sp., 
Pinus sp., Pruant 
domestica 

Abies pintrow, fcdera Nathiagali 9000' 

nelpalen L, Lonicera sp., 

Pito walh(hiana, 

Sarcocca sp. 

Netiun indicum Rajana Forest 

A chyranthes aspera, 
HeliotroI)ium curassavicunm 

Malus panfflora, Rawalpindi 

Coronopusdidyntus, 

Verba.scun thap.sus, 

Pyn4s communis Rawat 4000' 

Debregeasia salicifolia 

Pvms communis, Samli 3500' 

Pyns nalus 

Cupressussempervirens Sialkot 
(Cont'd) 
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GENUS ELTFTRIN YCItIS RANKS 

Di agnosis: 
I Empodiurm is lacking, only a ro',,ncd knob 

2. 	 TruLe cLiw, Licking, cach point \ ith i p, of tilent hai ,. 

3. 	 TarSLu I with d pii ot lowkl awoicdi ,ctic that lay by homologa.ns 
with the duple\ ct,w 

Type Specice- J'ralmx liii /,o.ilo %Ic( ,w-m, 11)It) 

N,i e i t Plant I.ocalitv 

t.:..on(,Iltah Actc ma A(loI"'t,,.', I) I lave!IIlll 

(McGregor) 
A(a la 1CIuhot ( , I'ap Choni,in 

tell/ ulfolia 

Aihanthus xel C'annahis 

Vigna unguillla Lahore 

ssp. cylindrica beans 

Alhizzia pocera 	 Basirpur,Bhakkar, 

Amantus sp., Althea Muzaffargarh 

rosea 	 Sadiqaiad 
Cheechawatni, 
Sheikhupura 

Azadirachtaindica Bhakkar, Lahore
 

Boerhaviaprocumbens Attock
 

Blumea nembranacea,
 

CalotropL procera,
 

Grewia tenae Faisalabad
 

Tagetes tenuifolia
 

CasstaOccidentalis, Shorkot Forest 
Kochia indlc a 

(Cont'd) 

http:homologa.ns


(Cont'd) 

Name Host Plants 

-
Cu xlIU]1)/0 ''FI('t'(U, 

Ne'um inh/ il//I 

Cama ',IP 

Chn'-sathenun morifo/iun. 

Citrs linzon 

Citrus sin'nAiv 

Citns sp., AMaha,(itmn 
Coromendelianum,Ricinus 

Dahliapinnata 

Ficuspohnatus 

Gossypium hirsutuim 

Gynandropsis gynandra 

Helianthus annuus, 
Mentha piperita, 
Solanumnigrum, 
Withaniasoinnifera, 

Locality 

Karachi 

Pirowala Forest 

Basirpur, 
Rawalpindi 

Bha kka r, Campbell

pur, MIuzaflargarh, 
Sargodha, 

SheikhPu ra 

Nia Lahore, Okara 

Okara 

Hasanabdal 

Saido Sharif (Swat) 

3500' 

Abdul Hakim, 

Basirpur 

Choa Saiden Shah 

Multan 

(Cont'd) 
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(Corn d) 

Mime I los"t PI'Int" Locidity 

Ipoinoea ,,p,, I (llh-lis Fiisdlabad, 
odoratas, Pongamia Jauharabd, 
pinnata Multzin 

Lantana c'atara Sheikhupurai 

Luffia actanutl~('ia, Miasi rpur, Chimp 
Afl//go sp., Alorus a/ba), Mnga11, L1hore, 
Ricinus conununiv Lyalipr(Faiszdahad) 

Sairgodha. 

Ml/ia aZe'darach At tock, Choon imi, 
rmi lagng. 

Mforinga o/eifrra Bthawapur 

Phioenziv dactx'/ifiera BhAkkr 

Prunusatnygdalus Mmasehra 

Prnitspcrica -imi, Sidicpilmd 

Ricinus communis Rihim Yar Khn 

Saliyulora oleoi(/Ls Veliari 

So/anuin nigrun Rohri 

Tanzarx aphyla Al ipu r, G atwiaa 

Verbena honarienisis Sargodha 

2. Emirpuriensis Cassiafistula Mirpur Khas 
Chaudhri 

CN\) 
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GENUS GEORGIOBIA WAINSTEIN 

Diagnosis: 
1. 	 Dorsal setae 13 pairs including I pair humeral setae. 
2. 	 All setae on strong tubercles. 
3. 	 Peritreme anastornosing distally. 
4. Empodiunm pad-like, with a row of tenent hairs.
 
5 C!aws pad-like, catch with a pair of tenent hairs.
 

Type Species Pctrohmishirakeist Reck, 1960. 

Name 1-lost Plant Locality 
Georp,ihia Ilyderahadienlmis P,Scodo fruco.sa, Hyderabad 

Chaudhri 	 undet. No. 1/71 

GENUS OLIGONYCttUS BERLESE 

Diagnosis: 
1. 	 Single pair ol para-anal setae. 
2. 	 Empodiurn claw-like, with proximoventral hairs set at right angles to 

the claw. 
3. 	 Dorsal setae with or without tubercles 

Type Species: Heteronychus hrevipodus Targioni Tozetti 

Name Host Plant 	 Locality 

1. 	 0. (0) langus Undet No. 1/71 Lahore 

Chaudhri 
2. 	 0. (R) pratensis Hibiscusesculentus Kabal (Swat) 

(Banks) 3500' 

GENUS PANONYCHUS YOKOYAMA 

Diagnosis: 

1. 	 Dorsal body setae, serrate and set on strong tubercles. 

2. 	 Dorsal setae, 13 pairs including 1 pair humeral setae. 
3. 	 Claws pad-like, each claw with a pair of tenent hairs. 

http:fruco.sa
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Empodia claw-like, eachiCl Ipod LIuIl With 3 pai-s pro'imoventrdl setae4 

Type Species. (Panonvchu. mon Yokoya ma) = tanoni'chlscan (McGregor) 

Name lhost : ant 	 Locality 

1. 	 Panont'chuscitri Debn''gasiarah ifo/ha Balakot 3500' 

(McGregor) 

GENUS PARAlPLONOBDI WAINSTEIN 

Diagnosis: 
1. 	 Dorsal setae 13 pairs including I pair hunierals; not oil strong 

tubercles, well separated, serrate, may be short and broadly calvate. 

2. 	 Peritreme simple in subgenus, tParaphnwohaMhercas it is anastomose in 

subgenus Langella 

3. 	 Tarsal claws and empodia pad-like each ' ith tenent hairs 

Type species. .ll)onohta (tParapionoh/au) 'chtno)'1h \VinitCinl 

Name I lost Plant 	 Locality 

1 Atrip/ 	 Mian ChannuP (P.).penicillIatus crassifolia 

Chaudhri Kocia indica Shorkot Forest 

2. 	 P. (L.) concolor Penni.Ltuln sp Sarai Krishna 

Chaudhri (Thai) 

3. 	 P (L.) datiaen,%is Paniculn sp. Darya Khan 

Chaudhri 

GENUS PORCUPINYCHUS ANWAR UL[AH 

Diagnosis: 

1. 	 Dorsal setae 13 pairs including I pair humerals; not on strong 

tubercles, well separated, serrate, may be short and broadly clavate. 

2. 	 Peritreme simple in subgenus Paraplonobiawhereas it is anastomose in 

subgenus Langella. 

3. 	 Tarsal claws. and empodia pad-like each with tenent hairs. 

3. 	 Peritreme anastomosing, distally forming a ball like structure. 
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Type Species PorculnmycI iv ahutiloniAnwa r Ulldi, 1966 

Name lost Plant 	 Locality 

1. 	 P.abutiloniAnwar Ailhagi canmelonan, 

Ullah 	 Ca.s.sia holo.sericea,
 
Cupres.sus wn'rvire.%,
a 
Euphorbiasp., Karachi 

Malvastrmn sp., Neriumn 

indicun, Petuniaalha, 

Pithecolohinin dulce, 

Prosopis.AJicigera 

GENUS PETROBIA MURRAY 

Diagnosis: 

1. 	 Dorsal body setae 14 pairs (Propodo,;omals 3 paihs, hysterosornals 10 

pairs including I pir hurnerals). 
2. 	 Dorsal setae may be short and not on tubercles: may be long and on 

strong tubercles/not on strong tubercles. 

3. 	 True claws pad-like, each claw with a pair of tenent hairs. 

4. 	 Empodium uncinate, with 2 rows of ventrally directed tenent hairs. 

Type Species. (Tromitdium lapidum I amnmer) = Perrohialatens (Muller), 1877 

Name -lost Plant Locality 

1. 	 P.(P.) lates Althea rowa Jauharabad 

(Muller) 

Aientha iincana 	 Balakot 3500' 

Undet. 	No. 7/71 Murree 7500' 

2. 	 P (T.) tribulus Cynoglossum lanceolatum Changa Manga 

Chaudhri 

3. 	 P.(T) cardi Lanium sp. Abbotabad 3500' 

Chaudhri
 

4. P.(T) nocitus Undet. No, 2/70 Abdul Hakim 

Chaudhri 
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GENUS TETRANYCHUS DUFOUR 

Diag:,*osis: 
1. 	 Dorsal setae 13 pairs including I pair h1umeral setae. 

2. 	 All setae serrate, pointed, without tubercles. Longer than distance 
between them. 

3. 	 Striations longitudinal on propodosoma, transverse on hysterosoma 
except in tet\een II central setae and some times inner sacral setae. 

4. 	 Para-anal set.ie, I pair. 
5. 	 Empodium with free proximoventral hairs And it a claw like dorsal 

member is present, it is much shotter than the hairs. 

6. 	 Aedeagus always bends dorsally. 

Type Species. Tetran.V Ius litearius Dufour, 1832 

Name I-lost Plant 	 Locality 

T. uriticae Koch Bidenspilosa 	 Dadar 4000' 

GENUS TETRANYCOPSIS CANESTRINI 

Diagnosis: 
1. 	 Dorsal setae 16 pairs including humerals 

2. 	 All body dorsal setae serrate, set on strong tubercles. 
3. 	 Claws long and pad-like, each with 2 rows of short tenent hairs. 

4. 	 Empodia resemble the claws. 

Type Species: TetranychushorridusC. and F., 1889. 

Name I-lost Plants 	 Locality 

Tetraniycopsisnaraniensis Undet. No. 2/72. Naran (Kaghan 
Chaudhri. Valley) 8000' 

FAMILY TENUIPALPIDAE 

Diagnosis: 
1. 	 Its mites are provided with U-shaped stylophore. 
2. 	 Chelicerae needle-like. 
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3. 	 Palpus simple, 1-5 segmented; terminal segment with a rod-like process 

and generally with I or 2 setae 

4. 	 Propodosoma always with 3 pairs setae. 

5. 	 Dorsal side rarely smooth but ornamented with striations or 

reticulations. 
The mite species of the following genera of family Tenuiplapidae, have 

been collected from Pakistan. 

Genera of.Family Tenuipalpidae 
(Found in Pakistan) 

1. 	 GenusAekiptohia................... Sayed, 1950.
 

2. 	 G enus A m issus ............................................ C haudhri, 1974
 

3. 	 Genus Brevilmlpus ........................................ Donnadieu, 1875
 

4. 	 Genus Cenopalpus....................................... Pritchard and Baker, 1958
 

5. 	 Genus Coluppaulms........................................ Pritchard and Baker, 1958
 

0. 	 Genus PeLtztacn eri.smus ................................ M cGregor, 1949.
 

7. 	 G enus Pseudoleptus..................................... Bruyant,
 

8. Genus Raoiella ............................................. H irst, 1924.
 

9 Genus Tenuipalpus...................................... Donnadieu, 1875
 

GENUS AEGYPTOBIA SAYED 

i)iagnosis: 
1. 	 Presence of rostral shield. 

2. 	 Four pairs sublateral setae. 

3. 	 Palpus with 5 segments. 

Type Species: AeDptobia tragardhiSayed, 1950 

Key to Pakistan species of genusAeyptobia 
(Females) 

1. 	 D orsal shield with a notch ....................................... 2
 

Dorsal shield without a notch ................................ 6
 

2. 	 Dorsal setae setitorm, simple .................... A. monitus Chaudhri
 

D orsal setae spatulate .............................................. 3
 

CAI 
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3. 	 Dorsal setae spatulate, smooth; 
rostral shield deeply notched ...................................4 
Dorsal setae spatulate, margins 
dentate; rostral shield 
slightly notched . ................................... A lhamus Chaudhri
 

4. 	 Genua I-IV with 3-3-0-0)set,,e; 
few cells between sublateral 
setae 11 and III ........................................
A . fonna C haudhri 
Genua I - IV with 3-3-0-0 setae;
 
striations beween suhlateral
 
setae II a nd III ..........................................................
5
 

5. 	 Palp ,,egment IV with 1seta; 
trochanters I-IV with 1-1-2-1 
setae; temora I-IV with 4-4-2-1 
setae .............................................................A . leialle, sis C haudhri 
Palp segment 4 with 2 seate; 
trochanters I-IV with -1-1-1 

setae; femora l-V with 
3-3-2-1 setae .................................................A. semper A khar aiid Chaudhri 

6. 	 Rostral shield convex 
anteriorly, not bifurcated ............................A. nummulus Chaudhri 
Rostral shield with 3 
concave and 2 convex areas 
anteriorly .......................................................A . salubrisChaudhri 

Name Host Plants Locality 

1. A. nlonitus Chaudhri Medicago sp Karachi 
Ipomloea hatatus Kotri 
Eriobotrya japonica Muzaffargarh 

2. A. hamus Chaudhri Cassia glauca, Karachi 

Heliotropiumsp. 
Cassia.fstula Chakwal 
Thuja orientalis Tandojam 

3. A. forma Chaudhri Artemisia scoparia Hassanabdal, 

Islamabad 
Undet No. 29/70 Karachi 

(Cont'd) " 
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(Cont'd) 

Name Host Plant 	 Locality 

4. 	 A. leiahensis Chaudhri Salvadora sp. Jhang
 
Heliotropiumn sp. Leiah
 
Mons alba Mianwali
 

5. 	 A. semper Akbar and Undet No. 9/80 Garam Chashma 
Chaudhri (Chitral)4000' 

6. 	 A. nummhulus Chaudhri Cupressussempervirens Abbotabad, 3500'; 
MiLn Channu, 
Pakka Anna, Pindi 
Bhatian, Samli, 

4500' ,Treemu. 

Dodonaeaviscosa,
 
TIijaorientalis. Treemu
 

7. 	 A. salubrisChaudhri Cupressus sp. Multan 
Alonis alba Faisalabad. 

The type specimens of these mite species have been deposited in Acarology 
Museum, Department of Entomology, U.A.F. 

GENUS AMISSUS CHAUDHIRI 

Diagnosis: 
This genus resembles genus Breviplapus due to: number of setae on 

palptarsus; dorsal chaetotaxy; ornamentation and legs chaetotaxy. This genus 
differs from Brevipalpus due to: 

1. Very broad deep notch of rostral shield. 
2. Central seta Ill longer than I and II central setae. 
3. Absence of posterior medioventral metapodosomal setae. 
4. Absence of membranous folds around ventral and genital shields. 
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Type Species: Amissus ochaliensis Chaudhri 

Name I-lost Plant 	 Locality 

1. 	 Amissus ochaliensLv Justicia adhalida Ochali 3000' 

Chaudhri 

GENUS BREVIPALPUS DONNADIEU 

Diagnosis: 
1. Body small, egg-shaped, reticulated 
2. Palpus 4 segmented 

3. Rostral shield present 
4. Sublateral hysterosomal seta absent 

Type Species: Brevipalpus obovatus Donnadieu 

Key to Pakistan species of genus Brevipalpus 
(Females) 

The species collected and given in this key belong to cuneatus, californicus, 
obovatus and phoenicis groups of the genus Brevipalpus. 

1. 	 Dorsolateral hysterosornal setae, 
6 pairs ............... ...................................... .. 2 
Dorsolateral hysterosomal setae, 

5 pairs ............................................................ 3 

2. 	 Dorsocentral hysterosomal setae, 
3 pairs; tarsus 1I with I 
sensory peg ........ ................. ............... 4. (cuneatus group) 
Dorsocentral hysterosomal setae, 

3 pairs; tarsus 11 with 2 
sensory peg .................................................. 7.(califon icus group) 

3. 	 Dorsocentral hysterosomal setae, 
pairs; tarsus II with 1 sensory 



peg .......................... .................................... 

Dorsocentral hysterosomal setae, 

3 pairs; tarsus I1with 2 sensory 

pegs ..................... ..................................... 


4. 	 Genua l-IV with I-1-1-1 setae ................... 

Genua I-IV with 3-3-1-1 setae .................. 


5. 	 Rostral shield reticulated; 
trochanters l-IV with I-1-I-I setae .......... 
Rostral shield not reticulated; 
tiochanters I-IV with 1-1-2-1 setae ......... 

6. 	 Rostral shield simple .................................. 

Rostral shield with striation.,.... ................ 


7. 	 Rostrum reaching genua I .......................... 

Rostrum reaching femur 1......................... 


8. 	 Trochanters I-IV with I-1-1-0 
setae; tibiae 1-IV with 5-5-3-2 

setae .............................................................. 
Trochanters I-IV with 1-1-2-1 

setae; tibiae l-IV with 

5-5-3-2 setae .............................................. 

9. 	 Rostral shield striated with 3 

lateral lobes on each side; 
hysterosoma with transverse 

lines m edially ............................................... 
Rostral shield wihtout 
striations, with 4 lateral 

lobes on each side; 

hysterosoma with reticulations 
m e d ially ...................................................... 


10. 	 Genital shield setae hanceolate, 
serrate; anal shield reticulated .................. 

I l.(obovatus group ) 

19.(phoenicis group ) 

B. dosis Chaudhri 
5 

B. plexus Chaudhri 

6 

B. favus Chaudhri 
B. clypealis Siddiqui et a]. 

8 
9 

B. rica C haudhri 

B. tashmii Chaudhri and Akbar 

B. californicus(Banks) 

10
 

B. disarisChaudhri and Akbar 
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Genital shield setae setiform, 
simple, anal shield striated ....................... 

11. 	 Trochanters I-IV with 
1-1-1--0 setae ........ . .............................. 
Trochanter,, I-I V with 
1-1-2-1 setae . ........................................ 

12. 	 Rostral shield ",ith I median and 
3 lateral lobes on each side; 
gential and anal shields striated ................ 

13. 	 Trochanters I-IV with 1-1-1-0 
setae, ventral shields with 
a deep notch caudally ................................. 

Trochanters I-IV with 1-1-1-1 
setae; ventral shield without 
notch caudally . ........................................ 

14. 	 Ventral and gential shields 

stria ted .... ..... ........... ................................... 

Ventral and genital shields
 

reticulated .. ............................................. 


15. 	 Trochanters I-IV with 1-1-2-0 
setae ............................ 

Trochanters l-IV with 1-1-2-1
 

se tae ... .. .... .. .... .. .. .-. ........................... 

16. 	 Rostral shield striated with 

3 lateral lobes on each side ........................ 
Rostral shield pitted with 
4 lateral lobes on each side ........................ 

17. 	 Palpus terminal segment with 
1 sensary rod and 2 setae ........................... 

B. juncas, Chaudhri and Akbar 

12 

14 

B. mizgoraensis 
Chaudhri and Akbar 

B. ornantisChaudhri 

and Akbar 

B. obovatus Donnadieu 

15 

17 

B. recula Chaudhri 

16 

B. pericanusChaudhri 

B. spurcus Chaudhri 

B. amicus Chaudhri 
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Palpus terminal segment with 
I sensory rod and I ,cta ... 

18. 	 Rostral shield pitted, ventral 
shield reticulated entirely ........................... 

Ro,,tral shield sti rated; ventral 
shield striated ,ateriorly . .................... 

19. 	 l-lystero"om a x tlh stliations .................... 

Hlystei oom, with reticulations ................ 


20. 	 Propodosoma ',triated 

m ed iolatet ally ... . ................................... 
Propodosoma reticulated 
m ediolaterallv .. ......... ............ 


21. 	 Rostral shield simple with 3 
lateral lobes on each side ........................... 
Rostral shield with striations, 
2 lateral lobes on each side ........................ 

22. 	 Rostral shield simple Nith 4-5 
lateral lobes on each side .......................... 
Rostral shield with less 
than 4 lateral lobes on each side .............. 

23. 	 Ventral shield ieticu,lated 
entirely; genital shield 
setae serrate ............................................... 
Ventral shield without 

reticulations medially; 
genital shield setae simple .......................... 

24. 	 Dorsal setae on temora I and II 
longer than width of segment; 
genital shield striated .................................. 
Dorsal setae on femora I and II 

18 

R solidus Chaudhri and Akbar 

B. ventus Chaudhri and Akbar 

20 
25 

2 1 

22 

B. creherChaudhri 

B. apalosChaudhri and Akbar 

23 

24 

B. rugulosus Chaudhri 

B. utriculus Chaudhri and Akbar. 

B. karaciensisChaudhri 
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smaller than width of segment;
 

gential shield reticulated ........................ B. ziaii Chaudhri and Akhar
 

Name 

1. 	 B. dosL Chaudhri 

2. 	 B. plexus Chaudhri 

3. 	 B. favus Chaudhri 

4. 	 B. clypealis Siddiqui 
Chaudhri and Akbar 

5. 	 B. rica Chaudhri 

I-lost Plants 

Oleafirrugitea 
Citrus sp 

Morus alba 

Withaniasonnifera 

Eriobotryajoponica 

Maytenus royleanus 

Magnoliagrandiflora 

Withaniasomnifera 

Acacia nilotica 

Jasminum sanbac 

Teconza grandis 
Turmeric 

Lawsonia ineruis 

Ocimun" hasilicunt 

Banzbua bainboA 
Caesalpiniabonducella 

Conyza ambigua 
Heliotropiumsp. 

Cassia sp. 

Peristrophepaniculata 


Taget" tenuifolia 

Locality
 

Faisalabad
 
hang
 

Rawalpindi
 
Faisalabad
 
(Satiana)
 

Hassanabdal
 
Taxilla
 

Alipur, Abdual Ilakim
 

Chak Jhumra,
 

Kamalia, Sadiqabad,
 
Sargodha, Sukhckec
 

Chakval, Charrapani
 

4500'
 
Changa Manga
 

Changa Ma nga
 

Choonia,Faisalabad.
 

Karachi
 

Kasur,
 
Kasur,
 

Hyderabad,
 
Hyderabad
 
Lahore, Cheechawatni
 
Lahore
 

Multan, M uzallargarh,
 
Okara, D.G. Khan, .
 

(Cont'd) 
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(Cont'd) 

Name Host Plants 	 Locality 

Momordica charantia Muzaffargarh,
 

Eclipta alha, Okara,
 

Phoenix dactylifera, Okara,
 
VitL vinifera, Okara,
 

Cassiapurpurea Rahim yar Khan,
 

Rajanpur 

Helianthusannuts Sargodha, Lalian 

Azadirachta indica 
Arunlo donax 	 Karachi, Sukhe kee 

B. hashmii Chaudhri Cucurbitapeppo Faisalabad
 
and Akbar
 

7. 	 B. californicus Banks Amarantus pinosus, Chiniot, Faisalabad 

Rosa mica, Solanum Peshawar. 

melongena,Solanium 

tuberosum, Vitis 
vinifera No 2/81 

7. 	 B. disparis Chaudhri Withatua somnifera Gatwala Forest 

and Akbar 
9. 	 Brevipalpus juncus Ocinun basilicum Karachi 

Chaudhri arid Akbar 

10. 	 B. mingoraennsis Undet. No. 2/77 Mingora, 3500'
 
Chaudhri and Akbar
 

11. B. ornantis Chaudhri 	 Undet. No.1/77,2/77 Mingora, 3500' 

and 	Akbar Mentha sp. Ckarrapani, 4500' 
Balakot, 3500' 

12. B. ohovatus Donnadim 	 Capsicumpseudocapsiconi, 

Hedem nepalensis, 	 Abbotabad, 3500' 
.Dicliptera' bupleuroides,
 

Lamium sp.
 
basilicum,
 
Undet. No. 5/71 Ayubia, 8000' 
Melia azedarach, Balakot, 3500' 
Oenotherarosea, 

(Cont'd) 
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(Cont'd) 

Name Host Pants 

Otostegila linduta, 

Verhascunm thlap. ,
 
Pa.spalutndI.Stichlu il 

Heliantlui (znuut 


Cupres us .emper'irens 

Fagaitavea, 

Plata((ohmaj/or, 


Potentillasp.
 
Canubi. ,Stiva 


Anisomeles ovata, 
Malvaytrun sp. 

Lespediza sericea 
Bluna sp. 

Po4'gonunglabrunl, 
Sil4huin marianum, 

Cichortuan intvhu s 
Erioboto-tlJ(11)olica(, 

Jasinjinun aihorescens 

Malva.trun sp. 
Anemone sp., Artemnisia 
scoparia,Datura 
metel, Polygonuin 

aviculure, Verbena 
officilalis 
Periplocaaph"via 
Pyrus malus 

Buddleia asiatica, 
Cynoglossum sp., 
Daturametal, 
Solidago sp. 

Locality 

Bhera 
Attock, Cliakwal, 
Cha kwal 
Charrapani 4500' 
Charrapani 4500' 

Charrapani 4500'
 

Kabol (Swat) 1500'
 
Kawai 3000'
 
Choa Saiden Shah
 

Dadar 4010' 
Gujrat 

Haripur 

Kabal (Swat) 3500' 

Kalar Kahar 
Kawai 3000' 

Lahore, Sadiqabad 

Abbotabad, 3500' 

Faisalabad. 

(Cont'd) 
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(Cont'd) 

Name I lot Plant" 	 [.ocdity 

D'opteris sp., 	 Niladyan (Swat) 3500' 

Verbena sp.
 

Undet. No. 34/72 Mingrora (Swat) 3500'
 
Echinops echinatus Mirpur
 
Helianthtus annuas Rawalpindi
 

Malva.strum sp. 
Phylla nodiflora Rohri 

Neriut indicunm Sargodha 

Daturametel Hyderabad 
Diclipterabupleuroides Khanaspur 7000' 
Anemone sp. Nathiagali 9000' 

13. 	 B. recula Chaudhri Ro, a indica Alipur 

Tegetes tenuifolia Bahawalpur 
Heliantms"antnutis Kotri 
Buddleia a'siatica Multa n 

14. 	 B. per.iczu.s Cha udhri Prunuspersica Kasur 
Ocinuin basiliceun Sahiwal 

15. B. spuicu. Chaudh ri 	 Ocinumn hasiliculn Shakarga rh 

16. 	 B. amicu, Chaudhri Conyza.strcta Abbotabad 3500' 
Alentha sp.,Paeoniasp. Balakot 3500' 
Amarantus spino.sts Bhera 
Cupressus sempervirens 

Jasininumarborescens Chakwal 

Andrachne sp. Bauhinia 

purpurea,Geranium sp., Charrapani 4500' 

Morus alba 
Boerhaviaprocimhens Cheechawatni 
Peganumharnuzla Hafizabad, 
Thuja orientalis Hassanabadal 
Jausiinuim arboresceLns, Flaripur 

Ro.sa sp. 
Withania somnifera Islamabad, Lahore, 

Rawalpindi 

(Cont'd) i 
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(Con 	'd) 

Name Host Plants 	 Locality 

Cordiaat/lpia 	 J hang 
hIhIu es tth'ntus, Kabal (Swat) 300' 

1,e'rhcna o/licnalis 
Justicia(dhalodil Karachi 

Tagete's tctmijoha Kaiir 

Datura tnetel, Lahore 

Thevetia Peruviaaa, 

Barleria sp., Barleria 
cristata. 

Mangifera indica Muzaffargarh 
Luffa acutangula Ochali 3500' 
HelianthtL aimus Rawalpindi 

Anvudo do;ax Pakpattan 

Citrus sp., Ocimum Sargodha, Sialkot 

hailicum 
Chlysantdemtun sp. Shakargarh 
Vits vinifera Sheikhupura 

Daemia exensa Shorkot Forest 
Mentha sp. Tret 3500' 

17. 	 B. solidus Chaudhri Undet. No.26/72 Karachi 
and Akbar 

18. 	 B. ventus Chaudhri Undet. No.5/81, Haripur 

and Akbar Loquat, pear 
19. 	 B. creher Chaudhri Arndo donar Changa Manga Forest 

Corchoms capsularis Faisalabad 
Afahastnim sp. Lahore. 

20. 	 B. apalos Chaudhri Cassia1lstula, Faisalabad 
and Akbar Falsa 

21. 	 B. rugulosus Chaudhri Undet.No.4/69 Lahore 

Verbascui thapstts Sahiwal 
Citrus sp. 

22. 	 B. utriculus Chaudhri Maivastrun sp., Sargodha 
and Akoar Bamboo 

(Cont'd) 
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(Cont'd) 

Name I lost Pt nt,, 	 Locdlity 

,olanwn tuhero.unt 0 uj ra nwala 
Kictia ramoA.ssima Ilavelian 
Col1vu1u1 sp. Karachi 

23 B. karachiensis Perildoca aphylla Kalar Kahar 
Chardhri Tagetes teninfolia Kotri, Sialkot 

Ocinnt hawlicum 
Undet. No. 6/72 Lahore 
Thuja orientaliv Shakargarh 

24. 	 B. ziaii Chaudhri Gossypium hirsutuln Faisalabad 
and Akbar 

25. 	 B. iafizii Chaudhri Azadirachtaindica Karachi 
and Aklat 

26. 	 B pjrtiheo Chaudhri Thuja orientalis Karachi 
and Akhar 

27. 	 B. katuriensi.s Chaudhri Undet. No.10/70 Kasur 
and Akhar 

28. 	 B. patulu. Chaudhri Withaniasomnifera, Bhera 
and Akbar Mehndhi 

GENUS CENOPALPUS PRITCHARD AND BAKER 

Diagnosis: 
1. 	 Presence of rostral shield. 
2. 	 One pair sublateral setae. 
3. 	 Palpus 4 segmented. 
4. 	 Tarsi I and II sensory setae slendei and tapering. 

Type Species: Brevipalpus ,spinosus Donnadieu 

Key to Pakistan species of genus Cenopalpus 

(Females) 
1. 	 Body reticulated ................... . 2
 

Body striated ......... .................................. 3
 
2. 	 Dorsal body setae, lanceolate ................. 4
 

Dorsal body setae, setiform ................... 9
 



934
 

3. 	 Rostral shield with 2 median 
lobes; genital shield setae 
simple; anal shield simple ............ C.aratusChaudhri 
Rostral shield with I median 
lobe; genital shield setae 
serrate; anal shield striated ............ C.sayabeinsisAkbar and Chaudhri 

4. 	 Central seta 3 simple; 
complete striated area 
between metapodosoma and 
opisthosom a .. ..................................... C ramus M anson 
Central seta 3 serrate, 
no striated area between no striated area between 
metapodosoma and opisthosoma ........... 5 

5. 	 Rostrum reaching end of
 
femur 1; ventral shield
 
striated .............................................. ....... 6
 
Rostrum reaching beyond
 
femur I; ventral shield
 

reticulated ................................................ 7
 
6. 	 Rostral shield with I median
 

and 2 lateral lobes on each
 
side; coxae I-IV with 2-2-0-0,
 
setae, trachanters I-IV with
 

1-1-1-1 setae ...................... C.haqiiAkbar and Chaudhri 
Rostral shield with 1 median 
and 2 lateral lobes on each 
side; coxae I-IV with 2-2-1-1, 
setae; trochanters I-IV with 
1-1-2-1 seta ................................................. Ccapacis Chaudhri
 

7. 	 Terminal segment of palpus with 
I rod; rostrum reaching tibia I................ CpicitilisChaudhri 
Terminal segment of palpus with 
I rod and 2 setae; rostrum 
reaching distal end of genua I................. 8 

8. 	 Trochanter I-IV with 1-1-1-1 
setae; femora I-IV with 
4-4-2-0 setae; tibiae I-IV 
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with 5-5-3-3 setae .................. C.vitgulatusAkbar and Chaudhri 
Trochantre I-IV with 1-1-2-1 
Setae; femora I-IV with 4-3-2-0 
setae; tibiae I-IV with 4-4-3-3 
sctae ........................................................... C.chitralietzsL Akbar and Chaudhri 

9. 	 All dorsal setae serrate; 
trochanteis l-IV with 
1-1-2 -1 seta e............................................... 10 
All dorsal setae simple; 
trochanters I-IV with 
1-1-1-1 seate ...................... CdignusAkbar and Chaudhri 

10. 	 Ventral, genital and 
anal shields striated ................. ClimbatusAkbar and Chaudhri 
Ventral, genital and 
anal shields reticulated......................... 11 

11. 	 Palpus terminal segment with 
1rod and I seta; coxae I-IV with 
3-2-1-1 setae ...................... C.homalos Akbar and Chaudhri 
Palpus terminal segment with 
I rod and 2 setae; coxac I-IV 
with 2-2-1-1 setae .............................. 12 

12. 	 Genua I-IV with 3-3-1-0 
setae; genital and anal 
shields setae simple ................................. C.favosus Chaudhri 
Genua I-IV with 3-3-1-1 
setae; genital and anal 
shields setae serrate ................ C.orakiensisAkbar and Chaudhri 

Name Host Plant Locality 

1. 	 Caratus Chaudhri Prunus amygdalus Abbotabad 
Pinus sp. Charrapani 3500' 

Orak Valley(Quetta) 
Pyrus malus Mastung (Quetta) 
Pinusroxburglui Murree Hills 7500' 
Solanum tuberosum Samli, 4500' 
Desmod i um sp. -_ 


(Cone'd) 

1" 
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(Cont'd) 

Name Host Plant 	 Locality 

2. C.saiyabiensisAkbar Pinus sp. Saryab (Quctta) 
and Chaudhri 

3. C ramus Manson Abies piidrow Haripur, Lalazar 11000' 
Pinus wallichiana Kalam, LJ000',Naran, 
Pinuts sp. Murree, 7500' 

Nathiagali 9000'4. C.haqiiAkbar Py'rus mahis Mastung (QuCtta)
and Chaudhri Prtuntsaim gda/hs Quetta 

5. C.capacis Chaudhri Pinus willichiana 	 Naran, 8000' 
6. C.picitilisChaudhri CotoneaYter sp. Kohala, 3000' 
7. C.virgulatusAkbar Undet. No.5/80 Garam Chashma 

and Chaudhri (Chitral) 4500' 
8. C.chitraliensisAkbar Pynis malus Chitral
 

and Chaudhri
 
9. C.dignus Akbar Muya paradiviaca Charrapani, 3500' 

and Chaudhri 
10. Climbatus Akhar and Undet. No. 10/80 Garam Chashma 

Chaudhri (Chitral) 4500' 
I. C.homalos Akbar and Pniusamnigdalus 	 Orak Valley

Chaudhri (Quetta)
12. Cfavosus Chaudhri Pyrsma/us 	 Balakot 3500' Kawai, 

3500' Ochali, 3000' 
Morns alba Charrapani, 4000' 
Eriobotryajaponica Hassanabdal, Samli 

4500' 
Pinus sp. Charrapani, 4500' Murree, 

7500'13. CorakiensisAkbar Py.rus mahs Orak Valley (Quetta) 
and Chaudhri 

GENUS COLOPALPUS PRITCHARD AND BAKER 

Diagnosis: 
The genus Colopa/pus resembles ge,:; Brevipa/pus in dorsal chaetotaxy and 

genus Tenuipal,u. in having a long flagellite do'soiatcral hysterosomal seta. 
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This genus has 
1. Gnathosoma not covered with rostral shield. 

2. Palpus 2 segmented 

3. Rostral shield well developed, incised medially 

4. Dorsosublateral setae absent 

5. Female with a single large genito-ventral shield 

Type Species: 	Colopalpus nath'ysaei Pritchard and Baker 

(Type in U.S.N.M., U.S.A.) 

Name Host Plant 	 Locality 

Colopalpus erioplzoide. Phloelirdactylhfera Ghotki, Jhang 

(Baker) 

GENUS PENTAAMERISMUS McGREGOR 

Type species: Tenuipalpus e'rthreu.s EWING 

(Type deposited in U.S.N.Nl., U.S.A.) 

Name [lost Plants 	 Locality 

Murree 7500'Pentanleristnusoregonensis Taxus wallichiana 

McGregor 

GENUS PSEUDOLEPTUS BRUYANT 

l)iagnosis: 

1. Pulpus 4-5 segmented 

2. Rostral shield narrow 

3. Dorsum 	with typical striation pattern 

4. Ventral 	shield absent/present 

http:U.S.N.Nl


4 
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Type Species: P.audoleprusarechavaletaeBt uyant. 

Key to species of genus Peudoleptus 

(Females) 

1. 	 llysterosorna with 13 pairs dorsal
 
setae; ventral shield present .........P.grammosus Meyer
 
Hysterosorna with less than
 
13 pairs setae- ventral shield
 
absent 	...... ,
 

asn........................................................ .
 

........ 3
 
Palpus 5 segm ented ................................................................. 


2. 	 Palpus 4 segm ented ..................................................... 


4
 
3. 	 Palp ,egment 2 with I seta P.peshawariensisAkbar and Chaudhri 

Palp segment 2 without seta ....P. zelihae Pritchard and Baker 
Rostral shield not extending 
past distal end of coxa I........ 5.. ....................................... 

Rostral 	shield extending past 
distal end of Oxa I .......................................................
6
 

5. 	 Smooth striation, between 
metapodosoma and opisthosoma P. palustriaPritchard and Baker 
Tuberculate striations between 
metapodo.sona and opithosoma ..............P.hi/aria 

6. 	 Smooth striations between 
propodosoma and metapodosoma ......................P.arechavaletae Bruyant 
Tuberculate striations between 

propodosomi and metapodosoma .......................................
7
 
7. 	 Striations between metapodosoma 

and opisthosoma having large 
lobes ......... ..................................................................P. boutelone 
Striations between metapodosoma
 
and opisthoson a sioo:l .....................................................
8
 

8. 	 Dorsccentral hysterosomal setae 
of m ediuma lengt h ......................................................P.tridens 

Name 	 -host Plant Locality 

1. Pseudoleptus peshawariensis Undet, No.31/79 Peshawar 
Akbar and Chaudhri 

-K)
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GENUS RAOIELLA HIRST 

)iagnosis: 
1. 	 Palpus 2 segmented, terminal segment with 1-2 setac and a lobe. 
2. 	 Rostral shieli absCnt 
3. 	 Prolodosoma l,hysteiromal and humeral setae 3 pairs, II pairs and 1 

pair, iespectively 

Type Species: R)lelltU lndica IIirst, 1924 

Key to ipcCies, of gCnu. Raoiella 

(Fenales) 

I.1lysterosomal cloroccnitral setac
 
very mrill ...... ...............................
. R. australicaPritchard and Baker 
IIvterosona with all or Ipair 

dorsocen tral setac long........................................... 
2. 1ly',tcroonia with -4th pair
 

lor ,oslateiri It',CtiC longer
 

thain 1r1 1 1 . . . ..................................
t iIC irs .	 3 

it,,teroonawith 4th pair
 
Clol ',osublatcral Ctae 'Ahw ter
 

tha n lirst p.ir .......................................
4
 
3 DorsosutrilCIal , 1ckIan1d
 

IIas long a1s ..............
dorsocentral sea R.nzacfar/anei Pritchard and Baker 

Dor so>uihlitCI ail
siaC Iand 

I1longel than dor ,occltral 
tae . . ................................................ R..shimapana M eyer 

4 Dor',osuL~IClarrl ,t, I1and 
Ill ,liortcr thiian 1,corocticcral 

sct;e III 1/2 as"long"asti,,tance 

to base ofl' ro,,ite b ..e........................ 5
 

Dorsocentl set.ic 11and III
 
Ibout eClllihlengi h to I [M ir;
 

dorsocCntrall setie Illas long
 

me 	ir. 




7 

Q)40
 

as distance to bae of oppo,,ite
 

m ember . ......... 
 .................
6
 

5. 	 Palp terminal segment with
 
I seta; c(),K,:e I-IV with 1-1 1-0
 
setae; tihiie l-%V with ,4-4-3-1
 
setae .......................................................
R. indica H irst 

Palp terminal cginent with 
2 setae, c'o\,c I-I\' with 1-1-1-0 
Setac, tibci I-IV with -4-4-3-3
 
setac ...................
R. empedos Chaudhri and Akbar 

6. 	Palp term inl ,egment with 2
 

StaC, lOst ruml clog,ite reaching
 

mildle of 1..I tmur .7.......7
 

Pal l) termlil segilnt with I 
seta, rostrum broad i eaichinig 

base of leg I fImlutr ..............................R. camur Chaudhri and Akbar 
Dorsum striated, 4th pair 
dorsolateml setae pointed ....................................................R.phoen ca M eyer 

Dorsum smooth, 4th pair
 
dorsolateral setae clavate ..........................
R. neoterici. Chaudhri and Akbar 

Name Host 	Plants Locality 

IR.indica Hirst Phoenix &ctylifera Alipur, Jhang, 

Karachi, Okara, 
Sargodha, 

Bahawalpur, 
Fa isala bad, 
Hyderabad 
Lahore. 

Ocimun basilicum Sargodha
2. 	 R. empedoa Chaudhri and Akbar Phoenirdactylifera Faisalabad 
3. 	 R. camnur Chaudhri and Akbar Phoenti dactylifera Karachi 
4. 	 R. neotericu.; Chaudhri and Akhar Phoenik dactylifera Faisalabad 
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GENUS TENUIPALPUS I)ONNADIEU 

)iagnosis:
 
I Body elongate, oval, propodosoma broad, opisthosoma narrow.
 

2. 	 Rostral shield pi esent. 

3. 	 PalpuS 1--4 segmented 
4. 	 Ventral ind genital shields may be fused together to form a single 

genitoverntral shield. 

Type Species Tcnualp)uC(1'1dtu.s Duges (= T palmnars Donnadieu) 

Key to ,tkistan Species of genus Tenuipalpls 

1. 	Central setae I ipir, palpu,,2-4
 
segmented ... . ......................
2 (granatigroup) 
Central setae 3 pais, palpii, 1-3 
segnmented . ... . .. ....................(caudattsgroup)3 

2. 	 Pdlps 2 segmented; genua [-IV 
with 2 -'- I-1 set e ..... .................... 7. spa;.sus chaudhri 
Palpus 	-1segmented, get, l-IV 
with 2-2-1 -() .....................7 cIMs Chaudhri
wta 


3. 	 PoSterior medioventral metapodosomal 
setae 2 pails ............. . ..4.
 

Posteriot rnediovent al met,ipodosomal
 
se ae I pair .........
.... 13 

4. 	 Anterior medioventr ai metapodosomal 
setae 2 pairs . ............. 5 
Anterior rnedliovent rd mCtapodosomil 
setae I p ir .. ...... .... . 7.. ......... 


5. 	 Hysterosoma with transverse, 
irregular, broken striations; 
genua I-IV with 2-2-0-0 setae ..............................T rants Chaudhri 
tlysterosoma with longitudinal,
 
broken striations, genua l-IV
 
w ith 3-3-1-0 setae ....................................
6
 

6. 	 Palpus terminal segment wit'i 

I sensory rod and 1 seta .................................I........
T stativas Chaudhri 



Palpus 	termina' "sCumnt\ wth 
I sensory td only . ......................... T. pii,:nu. C'hatdhri
 

7. 	 Bod'y stet .,,titorm, .Crratc. 

genua 	: IV With I- 1-0-) -,Cst~ 8.........................


Body setae hi oid, Ucnna I-IV 
with 	3-3-1-I ,stic ... ................
12 

8. 	 PalIpus terminalI secrnen itih 
I ssoo'r-n, rod an1d I etiL,\tfentril 

and gCenit a Im Cutil ......... T. Siddiquihl Itehds s .........reticulu.s and
 

Chaudhri 
Pdlli)ti' 	tMi 11 ,111,,C'gniC'lt with1 
I Senory Iod only, vcntral ld
 

gellitAl hield without ticultion 9
................. 


Ventral shicld ,etaw not iciching 
baeCs 	ol gett l ,,h lCd ,ctlc . ........................
10
 
Ventia shield setc Ieaching{
 
bases o1 g l:i tI,ll 11
,hield setle . .......................


10. 	 Rostral shield ,triatcd, 

I mLediin nd I lateir, lobe, on 
ea-2h side, cosolateral 

hysterosoixal set. Il11longer 
than distance Ill-IV ........................................T trisegmentus Siddiqui and 

Chaudhri 
Rostral shield simple, 
I median and I latetal lobes 
on each side, dorsolteral 

hysterosomil ta IlI shorter 
than distance betwcen Il ...........................-IV 	 T ghanii Kazimi 

11. 	 Rostral shield ,triated, I 
median and I lateral lobes on 

T. 	 raptor A kbar and 
Chaudhlri 

Rostral shield not striated, 
1 median 'and I lateral lobes on 
each side. ..... . T dim easus C haudhuri 

each side . . ........................................................ 


............................................ 

12. 	 Terminal segment ot palpus 

with I sensory rod and I 
seta; dorsolateral hysterosomal 
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sela; Il1 crosses base of seta 
III-IV ... .............. . .................. ................. T paginaChaudh ri 
Palpus terminal segment with I 
sensory rod only; dorsolateral 
hysterosonaI set"a III l'is shof t 
ofldistance between il-IV. ......... T. hgatus chaudhri 

13 	 Anterior mediovential intpt do)onma 
tc2Le 2 pair . .... .. ... 14 

AIItI 10 al HIIdlovlitii)odo,0oll,
 
sCltie 1 i l1 .p. ......... 18
 

14. 	 All coisal ,ct,ic not laiccolate, 

hytero<soil %\\thi k mcdjola tcral 

riclc on cach id. ................ T erasus Chaudhri 
A ll tl101',Al ',eltit' nlot lHIctL'<it1 C, 

s>errait, areliolater1 L;i a1e ........
d .ibsent 15 

15 	 C'alndoltcral hx ster,,onal setae 
(except tliacllat) seatilor II,
 

ate .,.r. 16
.... . . ................ 

Caudol!aturafl hycrtronlIal setae
 

(except lgellate )lanceolate,
 
,crratc .e... ........................ 17
 

Io. 	 Popodownal it ] dor socentraln 
hysterosomal setac long; I 
seta on lemora I and I1long.................................. T oflus Chaudhri 
Propodoso ilmIand doirsoccntral 
hysterosonmal setac short, all 
seaie oil tenora I and I1same size ........... T. eremicus Chaudhri 

17. 	 GenLa -1V with 3-3-1-0 ,ctae...........................T pernicisChaudhri
 
C.-enua 	 I-IV with 2-_- 1-I scta . ................. 7. fero u. Akbar and 

Chaudiiri 
18. 	 Gnia I-IV ilth 1-3- 1-) ,cta ....... ........... T. mustu.t Chaudhri
 

Gell.ia I-1I' with 2-2-0-f) see. ............ 19
 
19. 	 DoI..ulll with strong convolutions .............. . lu. trahilisChaudhri 

DorsurIm without ,trong convolutions ...... 20 
20. 	 Rostral shield with striations; 

pores 2 pair . .................................................. 	 T. haripuriensis Akbar and 
Chaud hri 
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Rostral shield without striations;
 
p o res I pair .. ....................................................... 2 1
 

21. 	 Genital and anal shields simple ............. 

Genital and anal shields striated ................ 22
 

22. 	 Ventral shield setae not crossing 
bases of gential shield setae ............... 
Ventral shield setae cross bases 

of genital shield setd ................................. 23 

23. 	 Rostral shield with I median 
and 1 lateral lobes on each side; 
dorsocentral hysterosomal setae 
serrate ........ .. ................................ 

Rostral shield with 1 median
 
and 2 lateral lobes on each side;
 

dorsocentral hysterosomal setae
 
simple ....................................................................... 


Name Host Plants 

1. 	 T.sparsus Chaudhri Ipomoea biloba 

2. 	 T citus Chaudhri Salcx bahylonica 
3. 	 T rarus Chaudhri Peganum harniala 

Undet. No. 4/71 
Undet. No. 8/80 

4. 	 T stativus Chaudhri AerusJavanica 
Mangifera indica 

5. 	 T pisitnus Chaudhri Heliotropiumstrigosum 
6. 	 T reticulusSiddiqui Vitis vinifera 

and Chaudhri 
Punica granatum 

Alons alba 
Thuja orientalis 

7. 	 T trisegmentus Jasminum arborescens 

Siddiqui and Chaudhri 
Mons alba, Phoenix 
d&ctylifera, 

T. decus Chaudhri 

T hornotinms Chaudhri 

T. chinariensis A kbar and 
Chaudhri 

T placitus Chaudhri 

Locality 

Hyderabad 
Ochali 
Gatwala Forest 
Hyderabad 
Shorkot Forest 
Leiah 
Hyderabad 
Attock 
Faisalabad 

Jhang
 
Treemu
 
Leiah.
 
Leiah
 

Faisalabad 

(Cont'd) 
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(Cont'd) 

Name Host Plants 	 Locality 

P'ruscommuni Faisalabad, Sa rgod ha, 
Taxilla 

Pnutnusantygdahus Mingora (Swat) 3500' 
Peshawar 

Pvrns malus Ochali
 
Punicagranatum Abbotahad 3500'
 

Gatwala 
8. 	 T ghaniiKazimi Fra~uiusxantho.loides, 

Alalus pumia, Aelia 
azedarach,Prunus Rawalpindi 

amygdalus, Pnaiu'm 

bokharien.mis. 
Pyrus ma/us Na ran
 

Prunuscommuni.s Nathiagali 9000'
 
9. 	 T raptorAkbar and Undet.No. 3/79 Faisalabad 

Chaudhri 

Morus alha 
10. 	 T dimensus Chaudhri Jasmninum hunile Multan 

/yrms ma/us Faisalabad 
Mors alba Sargodha 
Pmicagranatumn Shujabad 

11. 	 T. pagiza Chaudhri Fagoniaindica Karachi 

12. 	 T legatus Chaudhri A/hagi maurorum Karachi 
13. 	 T erasus Chaudhri Slavadora oleoides Rahim Yar Khan 

Tegetis tenuifolia Mianwali 
Peganum hennala Ochali 

14. 	 T ortus Chaudhri Aeurajavanica Leiah, Mianwali, 

Rajana 

Aeura sp. Alipur 
Cordiaobliqua Bahawalpur 

Tagetis tenuifolia Mansehra 3500' 
Salvadoraoleoides Sukhekee, Wahwah 

Moms alha, Gisekia 
(Cont'd) 

http:Undet.No
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(Cont d, 

Nimc lIn',t Plant 	 Locality 

pharaceoides, 	 M ultan 
,,cnrta tomentosag. 

Tocoma grandlis Nowshera 
Acacia ilniltica Sukhekee 
A t'lidO (lOZCLV 	 Cheechawat ni 

15. T eremitus Chaudhri 	 Atriplhx cras.sifolia, Pirowala Forest 

Trianthema monogyna 
Fagoniainlica Karachi 
Peganln hannala Sukhekee 

16. 	 T pernicis Chaudhri Chry.santhenum sp., Attock
 
Citmlhu.s o ..-th ,
 

Boerhuavia diffu va 
Argemone maxicana, Hyderabad 
lagoniaindica 
Citrullus colocntthi.s 	 Karachi 
Trianthema mnonogvna 	 Pirowala Forest 
Punicagranatum 	 Faisalabad 

17. 	 T ferosus Akhar Undet No, 1/76 Muzaffarabad 
and Chaudhri 

18. T mustuy Chaudhri 	 Sesbania sp. Gatwala 
A cacia modesta Hyderabad 
aoms alha Islamabad 
Bauhiniapurpurea Pirowala Forest 
Eiiucljptus sp., 
Vernonia cinerascens, Sheikhupura 
Citnis limon 
7huja orientalis Lahore 

19. T lutrabilisChaudhri 	 Punicagranatum Adot 3500' Chakwal, 

Faisalabad,
 
Hassanabdal
 
Mian Channu,
 
Multan,
 
Mazaffargarh, Ochali,
 

(Cont'd) 
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(Cont'd) 

Name [lost Plant 	 Locality 

P ,rur. SaIooni .jhal, 
Samundri, Sukhekee 

Treernu 
Rosa indica 	 falhikot -.500' 
Tecoma grandis Changa N1;ingia 
Solanun nigrum Kohala 3500' 
Olea femiginea Marghzar (Swat) 

4000' 
Sesbania sesban 	 Narwala, Pirowala 
Acacia nilotica Salooni Jhal 
Euphorbia pihluifera Treemu 
Cassia sp., Celtis Pirowala Forest 
tetran(!ra, 
Eriohotrya japonica 	 Haripur 
Undet. No. 5/79 	 Kasur 

20. 	 T haripuriensisAkbar Canabissativa Haripur 
and chaudhri 

21. 	 T decus Chaudhri Olea feiruginea Marghzar(Swat) 3500' 
Pnmus amigdalus Kawai (Kaghan) 3500' 

7' turmot u. Punicagranatum Abbotabad 3500' 
Ch Iudhri 

Murree 7500' 
23. 	 T. Chinariensis Punicagranatum Chinari (Azad 

Akbar and Chaudhri Kashmir) 
24. 	 T placitus Chaudhri Punicagranatun Alipur, Dadar 3500' 

Daisy flowers 	 Mardan, Nia Lahore, 
Okara, Pakka Anna, 
Rahim Yar Khan, 

Salooni Jhal, 
Sheikhupura 
Sukkar. 

Chenopodium ambrosioides 	 Hassanabadal 
Cassiapurpurea 	 Rahim Yar Khan 
Pyrns communis 	 Ochali 3000'. 
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Family Tuckereliidae 

GENUS TUCKERELLA WOMERSLEY 

Diagnosis: 
1. 	 Body oval to elongate: dorsum smooth or reticulated. 
2. 	 Dorsum with fan-like setae and posteriorly with a row of variable 

number of long, flagellate setae. 
3. 	 Legs short, pretarsus with strong claws, each with 2 tenent hairs; 

empodium splits into 2 fine, claw-like processes. 
4. 	 Palpus 4 segmented 

Key to species of genus Tuckerella 
(Famales) 

1. 	 Seven pairs long, flagellate setae ...................... 11 
Less than 7 pairs long, caudal 
flagellate setae ................................................. 2 

2. 	 Six pairs long, caudal flagellate 
seate ................................................................ . . 3 
Five pairs long, caudal flagellate 
setae ................................................................ . . 7 

3. 	 Body without dorsal reticulations ................. 4
 

Body with dorsal reticulations all over ........ 5
 
4. 	 Mediocaudal pair of setae and setae 

between 4th and 5th flagellate setae, 
sm all and not palmate ............................................ T. oblutus Chaudhri 
Mediocaudal pair of setae and setae 
between 4th and 5th flagellate setae 
large and palmate ..................... T.ghotkieusis Chaudhri 

5. 	 Outer pair of posterior plamate 
setae, anterior in position as 
compared to inner pair; caudal 
flagellate setae all or partially 
ciiiated ............................................................ . . 6 
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Outer pair of posterior palmate 
setae, slightly posterior in position 

as compared to inner pair; caudal 
flagellate setae ciliated 
posteriorly ... ..................................................... 

6. 	 Caudal flagellate setae ciliated 
proxim ally ........................................................... 
Caudal flagellate setae entirely 
ciliated ................. ................................................ 

7. 	 Five pairs lg, flagellate setae, 

3 pairs sm all ioliate setae .............................. 8 
Five pairs long, caudal flagellate 
setae; I pair sm all foliate setae ............................ 

8. 	 Last 4 palmate setae on dorsal 
hysterosoma with lateral pair 
longer than median pair ......................................... 
Last 4 palmate setae on dorsal 
hysterosoma not with lateral 
pair longer than median pair ......................... 9 

9. 	 Tibia II with 3 palmate setae ....................... 10
 
Tibia II with 4 palmate setae ................................ 


10. 	 All caudal flagellate setae long; 
genital setae, 9 pairs ..................... 
Outermost caudal seta small 
in size; 7 pairs genital setae ................................... 

11. 	 All caudal setae, long, 
flagellate ................. ..... ......................... 
Third caudal seta small ................... 

Name 

1. T ohhums Chaudhri 

2. T ghotkiensis Chaudhri 
3. T equalis Chaudhri 
4. T. murreensis Chaudhri 

5. T aetula Chaudhri 

Host Plant 

Triticum aestivum 

Tamarixaphylla 
Thuja orientalis 

Flacourtiaindica 

Hederanepalensis 
Cupressus sempervious 

T. equalis C haudhri 

T. pavonifonnis (Ewing) 

T. nilitica Zaher and R asmy 

T. litoralis(Collyer) 

T flabellifera (Miller) 

T. murreensisChaudhri 

T. ornatus (Tucker) 

T saetula Chaudhri 

T. coleo ,vnis (Torgouson) 
T. spechiae (Womersley) 

Locality 

Hyderabad, Lyallpur 

(Faisalabad) 
Ghotki 
Mazaffargarh 
Charrapani 4000' 
Balakot 4000' 
Lahore 



950 

REFERENCES
 

1. 	 Chaudhri, W.M. 1971a. Four new species of the genus Cenopalpus from 
Pakistan (Acarina: Tenuipalpidae). Pak. J. Zool. 3(1): 71-77. 

2. 	 Chaudhri, W.M. 19711b. Four new species of the genus Tuckerella from 
Pakistan (Acarina: 'Tenuipalpidac). Pak. J. Zool. 3(1): 79-85. 

3. 	 Chaudhri, W.M. 1972a. Five new species of mites of the genus 
Ae&vpjtobia from Pakistan (Acarina: Tenuipalpidae). Pak. J. Sci., 24 (1
2): 18-24. 

4. 	 Chaudhri, W.M. 19721. The genus Brevipalptu.s in Pakistan. 1. 
Descriptions of six new species and redescription of one species with 
new records. Pak. J. Zool., 4(1): 53-88. 

5. 	 Chaudhri, W.M. 19 72c. Descriptions of five new species of Tentuipallps 
(Acarina: Tenuipalpid:ie) from Pakistan. S.Ui. .1. Ser.), ((1):Re. (Sci. 

17-21.
 

6. 	 Chaudlri, W.M., and S. Akbar. 1985. Studies on the liosysteinatics and 
Control of Mites of Field Crops, VegetabIcs and F'ruit Plants in 
Pakistan. 314 p, Univ. of Agri. Faisalabad Pakistan. 

7. 	 Kazimi, S.K. 1972. A new species of Te'uipalpus (Acarina: 
Tenuipalpidae) from West Pakistan, with notes on its biology. Bull. 
Ent. Res., 61: 517-522. 

8. 	 Krantz, G.W. 1970. A Manual of Acarology. Oregon State Univ. Book 
Stores, Inc., Corvallis. 335p. 



95 1
 

Chapter 23 

LEPIDOPTEROUS LARVAE
 

Ali Asghar Hashmi* 

INTRODUCTION 

The lepidopterous insects comprise butterflies, moths and skippers. 
These have been studied by naturalists, entomologists and even common 
people due to their attractive colour patterns. Because of aesthetic appeal of 
their brilliant colours or striking patterns, they also display aposemnatic or 
warning colouration and engage in mimicry relationships. 

It is estimated that for over three -fourths of the butterfly-species, the 
life cycles are not known, and most of the remaining one fourth are only 
partially described. What to speak of moths and skipper,? 

Many species including even the common ones have never been 
reared. Scientifically it is not only difficult but even impossible to identify 
field collected larvae to species level without rearing them. The families 
Saturniidae, Sphingidae, Nymphalidae, and Papilionidae contain many large 
and conspicuous species whose colours of living and externally feeding 
caterpillars are frequently striking and often useful in identification. But 
these familie, only make up a fraction of the total fauna. 

Larvae of nearly all lepidopterous species feed on angiosperms and 
gymnosperms. Ihe greatest economic loss to agricultural crops and stored 
products is caused by larval feeding. Many such larvae have been described 
in the literature of agricultural and applied entomology, but most 
descriptions are often inadequate or without illustrations. Many of the colour 
bands were described as intersegmental (due to poor magnifying lenses)but 
those are actually midsegmental. Plesimorphic and apomorphic states of 

*Principal Scientific Officer, Pakistan Agnicultural Research Council, Islarnabad 
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characters have not been determined or clearly defined. Consequently, 
classifications using diverse array of larvae in a single family exist in 
Lepidoptera (Hashmi and Tashfeen, 1992). So difficulty exists when no 
,,ingle character is sufficient to separate families from other LepidopterouIs 
larvae. Many of the documented larvae are so poorly understood that 
redescriptions, more host plant data, and direct field behavioral observations 
are needed, before this information could meet the current requirement of 
integrated pest management, farming system research, sustainable 
agricLiltural productivity and resource conservation. 

One of the immediate step to overcome this problem and fill in the 
existing lacuna in our knowledge is to develop reliable keys with sufficient 
illustrations for localized faunae. These would greatly aid identification 
effo r ts. 

It is beyond the scope of this chapter to treat every species of 
economlic importance .However the illustrations provided will serve as an 
,11d for developing an indigenous knowledge of this diverse group as 
l.epidoptera. This chapter therefore sets a treind for study of immatures 
based on larval norphology, host plants, and larval habits. 

CHARACTERIZATION OF A LEPII)OPTEROUS LARVA 

lepidopterous larvae are called caterpillars, slugs, borers or miners. 
They are ertciform (5-135 mm long), with three primary body divisions and 
are usually recognized by virtue of the following characters/attributes. 

i) A distinct heavily sclerotized (hypognathous) head 
ii) Strong chewing mandibulate mouth parts 
iii) Epicranial notch: often very deep, especially if miners in 

plant tissues. 
iv) One pair of short 3-segniented antennae 
v) Ocelli (simple eyes): 1-6 pairs or absent; often I pair, if sev

eral pairs often arranged in semicircle. 
vi) Adfrontal areas usually evident 
vii) A protruding labial spinneret 
viii) Antennae arising in triangular or U-shaped membranous 

areas at base of mandibles 
ix) 
x) 

Three pairs of 5-segmented thioracic legs 
The abdomen 10-segmented and the segments with \ 

\ ' 
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unjointed 	prolegs on 3, 4, 5, 6 and 10 bearing crochets or 
short 	 hooked spines. If prolegs are also present on 
segments 	2 and 7, then 2 and 7 without crochets, if crochets 
arise directly from the venter, prolegs are said to be present. 
At the opposite extreme, many leaf mining larvae are 
apodou s. 

xi) 	 Crochets are present in rows or circles, usually hooked, 
sometimes more spinelike especially if miner in plant 
tissues. 

xii) Spiracles on the prothorax and abdominal segments 1-8. 
The presence of spiracle and the T, shield is the most 
striking difference of lepidopterous larvae. 

xiii) Silk production through labial glands is common in larvae. 
This is used in construction of shelters, galleries, pupal 
shelters and cocoons by the larvae. 

xiv) While majority of larvae are herbivores, many of Tineidae, 
Oecophoridace are scavengers, a few Lycaenidae and Ge
ometridae are predators, LJTipyropidae are Ectoparasitoids 
on homopterous inrsects (leafhoppers of Fulgoroidea); a 
number of species live on plant by-products. 

xv) The phytophagouIs larvae consume roots, stalks, stems, 
leaves, buds, towers, fruits and seeds; the larvae of 
Suborders Ditrysia (some) and Monotrysia feed in leaf 
mines, tunnels, galls, self-constructed shelters, or other 
concealed situations. 

xvi) Most species are solitary but that of Lasiocampidae are 
highly gregarious. 

xvii) Practically all species are terrestrial in habits; a few pyralid, 
however, live in moving water under web on stones or on 
submerged vegetation. 

CLASSIFICATION 

The order Lepidoptera has been classified in a variety of ways, some 
of which are listed below: 

1. 	 Based on the type of wing coupling apparatus as Frenatae and 
Jugatae. 

2. 	 Using body size as Microlepidoptera and Macrolepidoptera 
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3. 	 Shape of antennae as clubbed or not clubbed for suborders 
Rhopalocera and -lleterocera. 

4. 	 Using structural features of pupae, adult mouth parts, and 
female reproductive system as suborders oif Monotiysia, 
Zcugloptera, l)acnonypha, Ditrysia. 

5. 	 Many otf the leltidopterous families described in early ninteen 
have been pro eln to he ob)scured duririg the last 20 years by 
the researcher',. Consequeltly in this chapter only those 
tanotlics (t the order have been choscn, which appear to have 
rcle\'ancc t(1arFculture in Pakistan and are listed in alphabet 
)rdc fIm- Casy ill rise. 

Stihordcc/ ci pt era: ilhirry-fi\,e ,pecies world-wide only one family 
,licro)pteryotidae. 1 H'ta SIL-like with prolegs on Al-A8, AO and Al0 with 

laroe suckers. 
Subu)idCr I )tCnorIVpla: About 300 species worldwide and the common 

lfmihl., I rl irmtrdc I arvaW. ,a)odous. they initiate a linear Mine in leaves 
1Y0!.ld ()tA, urine0' plant," chsctntL. I \arvae also in seed,, of archaic 

CONi itc s 1"I'at S t Atlr'c acca e). 

Subrder \1 uar\sra: Contains al)ot 1008 species worldwide, which 
1"01%ihl, (li\cisc .;t"d 1a (ice polphvlcic also ,l.rva, caterpillar like or 

flmicncd ,pi d(j,,.I h i are e.'ternal foliage feeders as well as borers in 
or o plaints,, 	 M'ihtekc , , wunkv, Som cause twig or petiole gall,;, while 

,ttl,, a C deitt Ill., kt2CkI r 

Suohorder Dimi,,l '[lhey comprise the major chunk of lepidoptera. 

\1(st (df he ki rilic', li si,, d t,in helong t. this suborder. 

USEFIiL CHARACTERS [OR I DENTIFICATION 

Prolegs 
In lepidopterous lar,,C the follwing two kinds of prolegs are found: 
a) The prole, base i- :mire, more than a ring encircling the planta. 

A plania '- the (,, :t J of a proleg. 'f he planta may be 

reduced (aad ;ochc s ,tacar to arise from venter but planta 
never bear, se t, or ir ow,e or even cyclindrical. In the insects 
which have Lis kMd w, .,,.e crochets ae usually in (i) trails
verse hands, a o"wonloprv,incomplete circle or (ii) a 
rIe.,)p)cell ipsc. Rep,'*-,r :11 -tikes of Tineidae, Yponomeu
tidaC Fortri,.idae, (ieechildae and Pyralidae have this kind j" 
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of prolegs. Larvae with this kind of prolegs are internal feeders 
that bore, live in nests, folded leaf mines, etc. 

b) In the second kind the proleg base is elongate and forms the 
greater part of the proleg, planta is reduced to a lobe and cro
chets are in a mesoseries. Examples are Papilionidae, Ge
ometridae, Bombycidae, Sphingidae and Noctuidae. Majority 
of the larvae with this kind of proleg are external feeders on 

vegetation. 
Crochets 

Crochets a:-e small hooks arranged in row,, )i circles around the edge 
of the planta. It all crochets are in a ciicle and of the same length, they are 
uniordinal, two a ltei nati ng lengths are tei meed biordinal and three alternating 
length,, are termed triordinal. The term oi dinal refer,, to the lengths of the 
cnchets. Most primitive families of Lepidoptera probably po,,es, one or 
many complete circles of crochets abolt each proleg The circles of crochets 
arc ,, onetines broken into) rows, seimcircles, band,, etc. If' ci ochets are 
interru pied mesally am are co,ntinuous laterally, the arrangement is a 
lIteroteie llipse. If crochets are interrupted laterally and are continuous 
in ,,alli,I I,, nles(,penellipse. If a circle has a gap hoth laterally and mesally, 
the cr(clhet isart iII two trans\verse bands. If a single t ansverse row Of 
ci()chet,, i,, prcsent, the arrange ment is a ,,ingle tranvese hand. Such J 

,-,11lrirIon is LnCianil1) On \Vcrt!al proleg hit is Of Co11m1lon occutrlence Oil 
arnal po legs. 

Mosi,,t leaf feeders have a nesoseries ich is a single longitudinal row 
of crochet , (o)n the me sal side of the planta, )aralllcl to the mes,on. When the 
crochet, are alike in strutctilre and size throughLout, they are termed as 
homoideou' meoseries If crochets in the centre of a mesoseries are longer 
than th(.,,e on either end/side, the arrangement is heteroideous mesoseries. 

11 twO 1' atjltudinal parallel rows occur, the outer is a lateroseries and the 
inner i,<a mesoseries. In some geometrids crochets are interrupted by plantar
"sucker" while in most lycaenids a spatulate fleshy lobe interrupts the 

crociets 

Eversible Glands, Protuberances and Setae 

Eversible glands are present in Yponomeutidae, Papilionidae, 
Lycaenidae, Lymantriidae Noctuidae and Notodontidae. The protuberances 
are usually manifested by the presence of' setae. A seta arises from a small 
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sclerotized ringlike papilla on the integument and is cdnnected with a 
hypodermal cell. A seta could be simple (hairlike), plumose, knobbed, 
spinelike, spatulate, poisonous or urticating. Setae, spines, bristles and horns 

vaiy in the order Lepidoptera. Sclerotized area around the base of setae is 

pinaculum, when pinaculum is elevated, cone-shaped and bears a single seta, 

it is a chalaza. When chalaza is larger bearing setae or branching spines it is 
termed scolus. Single or grouped setae, parallel or divergent also occur on 
non-sclerotized fleshy lobes, flat areas, disclike verricules or convex 
verrucae. 

In the literature three kinds of setae viz; primary, subprimary and 

secondary setae are recognized. The primary setae are sensory in function, 
relatively constant in number, position and occur on all instars of all but a 
few groups. Variations in their position, length, structure and number 
provide important taxonomic characters for determination of family or lower 
taxa. Structures such as the middorsal horn or tubercle on A8 of Sphingidae, 

horn like structures, tubercles and antlers in some Nymphalidae, 
Notodontidae and Bombycidae, the anal comnb or fork in Gcelcchiidae, 
Tortricidae and l lesperiidae are considered as modifications of setae or 

cuticular granules. The primary setae could be microscopic or proprioceptor 
setae (small in size vrnd secondary in function) which are found near the 
anterior margin of body segments. 

The secondary setae vary in number, size, and position within as well 

as between taxa and usually appear in the 2nd instar. These setae occur 

scattered over cuticle or as dense tufts (termed verrucae) or as hair pencils 

(verricules). Verrucae and verricules occur constantly hence they are as 

useful as primary setae from taxonomic view point. The secondary setae are 

usually present on external feeders (Hesperidae, Bombycidae) and abseit on 

internal feeders. In this context they are considered as adaptation for sensory 

purposes for the external feeders. 

Several Tortricidae, Noctuidae, and Lyonetiidae possess spinules, 
which are unarticulated minute spines. 

Haw to Use Setae 
The use of setae for identification or characterization is usually made 

by having a setal map. This map is a diagram depicting relative position arid 

size of setae and other structures on the left side (by convention) of the 

thorax and abdomen. More commonly TI, T2 (T3 is similar to T2) AI (A2 is 

similar to Al) A3 or A6 (A3- 6 are similar) and A7-10 are drawn. 

The number and positions of the primary setae in relation to each 
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other are good taxonomic characters for lepidopterous larvae; since they are 
constant for species but quite variable between species. Because of their 
definite distribution on the head, thorax and abdomen they have been 
extensively studied by Dyar (1896), Fracker (1915), (Heinrich (1916), 
Gerasimov (1935) and Hinton (1946). Workers like Mutuura (1956), 
Peterson (1962), Hasenfuss (1963, 1969) and Wasserthal (1970) have 
elaborated the efforts of previous workers. 

Matsuda (1976) has emphasized that setae can be a good object for 
homologization in insects because of their shapes, constant locations and 
fixed numbers. So far as the chaetotaxy of head is concerned, Peterson (1962) 
gave a comparative table showing the two systems employed in naming 
(Heinrich,1916) or numbering (Dyar, 1896) the setae or setal punctures on 
the head. An elaborate discussion can be found in Crumb (1929) and Whelan 
(1935). 

For setal arrangement on thorax and abdomen two systems of 
nomenclature are in vogue, (i) assigning of Greek letters to given setae or (ii) 
use of numbers, usually Roman numerals (capital or small). 

Most Lepidopterists have preferred to use Greek letters because the 
use of numbers may lead to confusion and disagreement. For this reason 
Peterson (1962) tabulated for comparison the summary of setal names and 
numbers given by Forbes (1910), Fracker (1915) and Heinrich (1916). 
However, Peterson (loc cit) was inclined to substitute Arabic numbers for 
Roman numerals. After going through the works of various people the 
present author felt that discussions by Crumb (1929), Whelan (1935) and 
Peterson (1962) have not led to any sound and understandable conclusion. 
With the passage of time the confusion has intensified rather than being 
diluted. Therefore, an effort has been made to remove this confusion by 
comparatively tabulating the various chaetotaxy nomenclatures for the 
taxonomy of lepidopterous larvae. For reasons of simplicity and ease of 
understanding it has been preferred to amplify the methodology of naming 
setae used by Hinton (1946). As an example (for use of this nomenclature) 
various setae on the body of maize borer have been labelled. This insect is 
one of the most commonly used laboratory specimens in the teaching of 
taxonomy of immaturcs of Lepidoptera. It is hoped that future workers by 
following Hinton's nomenclature will not ony be able to make substantial 

contributions but also correctly retrieve the previously published literature 
on the chaetotaxy by the comparative tables provided in this study. 

For comparing the various nomenclatures, first the descriptive names 
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of the various body parts by Hinton (1946) for head (Table- 1), thorax 
Tables-2 and 3) and abdomen (Table-4) have been given. This is followd by 

the corresponding abbreviation. For example abbreviation of Anterior part 
of the head is "A" and that of Extra- dorsal part of the thorax is "XD". If 
more than one setae are present they are numbered as XD1, XD2, etc. This 
condition is also called unisetose (one seta) or bisetose (two setae). Since 
the tables are quite illustrative repetition of the description of the body parts 
or their abbreviations are avoided. The setae which are present in maize 
borer are indicated by a +ve sign, while -ve sign meins the absence of a seta 
(Hashmi et.al. 1980). 

Table 1. Comparison of Nomenclatures of Head Chaetotaxy. 

Ifinton 1946 (,enerdlicd Maive Dyar 18% Fracker 1915 leinrich 1916. Gerasimov 1935 
description burer Forbes 1910Same as Forbes 

At bicviations 
Anterior A I + IX Anterodorsal Ad-i Antenores pnma Al 

A2 + Vill Anterodorsal Ad-2 Antenores secunda A2 

A3 + IV Anterodorsal Ad-3 Antenores lertia A3 

Aa Anterodorsal Ad-2a Porus antenorca Aa 

Ocellar 01 + VII Ocellar 0-3 Ommatahs prima 01 

02 + V Occllar 0-2 Ommatalhs secunda 02 

03 Ocellar 0-1 Ommatalis tertia 03 

Oa 	 Ocellar O-la Porus ommatahs Oa 

-	 Porus ommatalis Ob 

Sub-ocelhdr 	 Sol Xl Subocellar SO-I Subommatalhs prima SOl 

S02 + VI Subocellar SO-2 Subommatahs secunda S02 

S03 X Subocellar SO-3 Subommatalis tertia S03 

SOa Subocellar SO-2a Porus subommatahs SOa 

Porus subommatahs S~o 

Porus subommatahs SOc 

I.jteral 	 1.1 + III Lateral L-1 Laterahs L1 

L.a 	 Lateral L-la Porus lateralis La 

Cont'd 
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Cont'd 
inton 1946 Generalized Maize Dyar 1896 Fracker 1915 leinrich 1916. Gerasimov 1935 

description borer Forbes 191OSame as Forbes 

Posterior 	 P1 + II Posterodorsal Pd-I Postenores prima P1 

P2 + I Posterodorsal Pd-2 Postenores sceunda P2 

Pa - Posterodorsal Pd-2a Porus postenores Pa 

Pb - Posterodorsal Pd-2a Porus posteriores Pb 

Vertical 	 VI - Verticalis prima VI 

V2 - Secondary Verticalis secunda V2 

V3 - Tubercles Verticalis tertia V3 

Va - Port's verticalis Va 

Vb - Porus verticalis Vb 

Genal 	 GI Genal G-1 Genalis G1 

G2 

Ga Genal G1-a Porus genalis Ga 

Prontal F1 + Frontal Fr-i Frontalis F1 

Fa Frontal Fr-a Pous frontalis Fa 

Adfrontal 	 AF + Adfrontal Adf-1 Frontolateral prima Fr.L1 

AF2 + Adfrontal Adf-2 Frontolat.secunda Fr.L2 

AFa + Adfrontal Adf-a Porus frontolat, Fr.La 

Ceypeal 	 CI + Ep-1 Clypealis prima CI1 

C2 + Ep-2 Clypealis secunda C12 

Table 2. Comparison of Nomenclatures of Prothoracic Chaetotaxy 
Fracker 1915. 

Hinton 1946Generalized Maize Forbes. Heinrich 
Description borer Jugatac Frenatae Generalized 1910 1916 

for all segments 

Abbreviations 

Extradorsal XD1 + gamma alpha alpha alpha Cerv. [a 

Cont'dk 
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Fracker 1915 

Ilinton 1946Gencraized Maize ------------.............--------------- Forbes. leinrch 
Description borer Jugatac Frenatac Generalized 1910 1916
 

for all segments
 

XD2 4 epsilon gamma beta beta Cerv. Ila
 

Dorsal DI + alpha beta g'mma gamma Cerv. lb
 

D2 + beta delta delta delta Cerv. Ib
 

Subdorsal SDI + rho epsilon epsilon epsilon Cerv. Ic
 

SD2 rho rho Ce v. 11c
 

- - theta theta Psp. Ill
 

Lateral 	 LI + eta kappa kappa kappa Psp. IV
 

L2 + kappa eta eta eta Psp. V
 

L3 mu
 

Subventral SV1 + pi pi pi pi Subv. VI 

SV2 + nu nu nu n u Subv. VI 

SV3 tau 

Vill 

- - omega 

Ventral VI + sigma sigma Igmia Vii 
lambda 

Table 3. 	 Comparison of Nomenclatures of Mesothoracic Chaetotaxy 
Fracker 1915. 

Hmnton 1946Generahzed Maize Forbes. Heinnch 
Description borer Jugatae Frenatae Generalized 1910 1916 

for all segments 

A'.)breviations 

Extradorsal XD1 - -

XD2 

Dorsal D11, + alpha alpha alpha ia Ia 

D2 	 + beta beta beta ib lb Contd 1 
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Fracker 1915. 

Ilhnton 1946Generahzcd Maize ---- Forbes Heinrich 
Description borer Jugatae Frenatac Generalized 1910 1916 

for all segments 

gamma 	 x -

delta 

epsilon iia lla 

Subdorsal SDI + rho rho rho jib fib 

SD2 

Lateral 	 LI + kappa kappa theta iii III 

L2 + epsilon eta kappa iv IV 

L3 theta theta eta v V 

- -	 mu 

Subventral 	 SV1 + pi pi pi vii VI 

SV2 + nu nu vii vi 

SV3 - tau ix 

-	 - - VII 

-	 - omega 

Ventral VI + sigma sigma sigma viii VIII 
lambda 

Table 4. 	 Comparison of Nomenclatures of Abdominal Chaetotaxy 
Maize borer Fracker 1915 

Hinton 1945Generahzed Forbes Heinrich 

Description Abdominal Segments Jugatac Frenatae Generalized 1910 1916 
for all segments 

Abbreviatio is 2 3 8 9 

Extradorsal 	 XD1 -  -

XD2 

Dorsal DI + + + + alpha alpha alpha i I 

D2 + + + + beta beta beta ii ll 

Cont'd 
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MatLo borer Fracker 1915 

Ilinton 1945Generalized Forbes lileinrch 
Description Abdominal Segments Jugatae Frenatae Generalized 1910 1916 

for all segments 

gamma x -

- delta 

Subdorsal SDI + + + rho rho rho iii Ill 

SD2 - + epsilon epsilon epsilon iiia Illa 

Lateral LI + + + + theta kappa theta 

L2 + + - kappa eta kappa iv IV 

[3 + - eta mu eta v V 

- mu vi VI 

Subventral SVI + + + + pi pi pi vii VII 

SV2 + + + - nu nu nu vii VII 

SV3 + + - tau tau tau vii -

VII 

omega ix -

Ventral VI + + sigma sigma sigma iii VIII 

lambda 

It needs to be cleared right at the out set that it was much easier to 
equate the nomenclatures of Forbes and Heinrich with Fracker, and that of 
Hinton with Fracker for this study. For this reason in this write up main 
emphasis will be on Hinton's and Fracker's nomenclatures, and the reader 
can very easily see the equal names given by Forbes and Heinrich by 
comparison given in the various tables. 

A perusal of Table 1 and Figures A-B reveals that the position of 
setae on the head capsule of maize borer does not completely tally with the 
generalized scheme of Hinton (1946). There are 3 anterior (Al, A2, A3,) 2 
each of ocellar (01,02), subocellar (SO1, S02), posterior, (Pl,P2), frontal 
(Fl, Fa), adfrontal (AF1, AF2) and clypeal (C1, C2) setae and only one of 
the lateral side (L1). No difficulty was experienced with naming the various 
setae. 
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Tables 2 and 3 reveal that Heinrich's VII (on the prothorax and 
mesothorax) is not synonymous with Fracker's tau in (Jugatae and Frenatae), 
nor Fracker or Forbes has a comparable homologuie for Heinrich's thoracic 
VII. Likewise, Heinrich gave no symbol for Fracker's thoracic tau or 
Forbes's thoracic ix. It may thus be argued that vii of Forbes on mesothorax 
(Table-3) should be vi as interpreted by Heinrich; since in Forbes's 
nornenclatuie v is followed by vii and there is no seta named as vi. Further 
according to Forbes's name x on the mesothorax may include three or four 
small setae like xa,xb,xc and xd. 

Figures C-E show that in the Hinton's nomenclature the generalized 
sequential position of Fracker's setae changes in the prothorax (alpha and 
gamma), while the dorsal setae in Hinton's nomenclature are equatable with 
alpha and beta of Fracker in meso- thorax (Table 2). It appears that 
Hinton's nomenclature is logical in terms of description of a particular seta 
with respect to its location on a specific part of the thoracic segment. The 
use of Fracker's nomenclature complicates the situation by introducing 
contradiction even when we compare Jugatae and Frenatae groups within the 
order Lepiodoptera. For instance rho is equated with epsilon by virtue of 
their position. 

Table 4 and Figures F-K reveal that on the abdomen tau bclongs to 
the pi group and is thus a part of the VII of Heinrich or vii of Forbes. In 
view of this assertion if one could recall the VI and VII of Heinrich as well as 
those of Forbes it becomes quite obvious that the homologies of VI and VII 
between the thorax and abdomen were disputed by Fracker and Heinrich 
perhaps, because of wrong groupings. Our experience has shown that except 
for lateral setae the corresponding sequential position of Fracker's 
nomenclature, does not change very much with the use of Hinton's 
nomenclature. Further several of the setae in the generalized scheme of 
Fracker viz., gamma, delta, mu, omaga and lambda do not occur on the 
abdomen of the maize borer, and one would therefore, question that if all 
these at all occur in practice in all the !epidopterous larvae? It may also be 
noted that iv of Forbes equals theta among Jugatae according to Fracker's 
interpretation, whereas v equals kappa and vi equals eta among Jugatae. The 
corresponding positions in the Frenatae changes because theta in Jugatae is 
equal to kappa where as kappa in Jugatae is equal to eta in Frenatae and eta 
in Jugatae is equal to mu in Frenatae. Thus, to establish a standard or 
uniformity in nahiing the various setae either by Forbes or Fracker, is fraught 
with difficulty. In order to resolve this difficulty amongst the Fracker's, 
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Forbes's and Heinrich's nomenclatures and their corresponding setae in 
Hinton's nomenclature it is proposed that the best way to get oriented in 
mapping the setae is to follow the below given orientation method. 

OrientationMethod 
Our experience with larvae of Lepidoptera in general and maize borer 

in particular has revealed that the best way to start mapping the primary 
setae is to locate the spiracle on the lateral aspect of the thorax. Once the 
spiracle is located the setae called SD2 (rho) and /or SD1 (epsilon) is 
situated above the spiracle. Sometimes SD2 (rho) could be situated on a 
raised or a pigmented area (pinaculum) which makes it even more 
prominent. Sometimes SDI and SD2 can be present on the same pinaculum 
e.g. mesothorax of Tryporyza incertulas (Walk.) and Chilo suppressalis (Wlk.) 
(Williams, 1953). Right above SD2 (rho) four other setae namely XD1 
(alpha), XD2 (beta), D1 (gamma) and D2 (delta) can be located. On the 2n1 
(and 3rd) thoracic metameres usually adjacent to SD2 (rho), another seta 
called SDI (epsilon) also occurs and when these two occur together DI 
(gamma) and /or D2 (delta) may be absent e.g. Sesainia inferens (Walk.) 
(Krishnamurti and Usman, 1952) and Tryporvza incertulas (Walk.) (Williams, 
1953). Probably this could be the reason that so much anomaly has occurred 
in the literature. 

In the abdominal region, three possibilities could exist, (a) Both SD2 
(rho) and SDI (epsilon) could be located on the same pinaculum e.g. 9th 
abdominal segment of Chilo suppressalis (Walk.); (b) SD2 (rho) and SD1 
(epsilon) could be located above the spiracle just like the thoracic segments; 
(c) SD1 (epsilon) could be cephalodorsal above the spiracle whereas SD2 
(rho) could be posterioroid of the spiracle e.g. Tryporyza incertulas (Walk.). 
The above guide lines only elucidate the tentative possibilities of occurrence 
of the most consistent of the primary setae with respect to spiracle. These 
assumptions are subject to further verification as the studies progress in our 
laboratory. 

It is our contention that by following the above method one can trace 
the mistakes made in nomenclature by the previous workers in using either 
Fracker's or Forbes's names of the setae. Once the setal arrangement is 
determined properly, the corresponding names of Hinton's nomenclature 
given in Tables 1-4 can be found out. Thus in most of revisionary works of 
lepidopterous larvae the chaetotaxy can be put on a uniform pattern. 
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FAMILY CHARACTERS 

In the following paragraphs characters of different families of 
Lepidoptera have been provided in alphabet order to cut across the diffused 
classification system of Lepidoptera. Under each family examples of some 
local insect pests of agricultural importance are cited. 

ARCTIIDAE 
Body small to large (10-80 mm), cylindrical, tuberculate, densely or 

sparsely covered with barbed and/or plumose setae arising from verrucae; 
hairs brightly coloured as reddish-brown and black, urticating in some 
species. Tufted hairs on primary warts, tufts reduced, rarely lost in last stage. 
SD1 wart in abdomen with single setae; A3-6 crochets in heteroideous 
uniordinal mesoseries, abruptly shorter at both ends (Utetheisa). T1 with SD 1 
and SD2 included on (surrounded by) prothoracic shield. T2 and T3 with at 
least 4 verrucae between coxa and middorsal line (i.e.D and SD verrucae 
separated) Verruca or seta LI same distance from spiracle on A7 as on A6, 
verruca LI on A6, 7, and 8 similar in size. A3-6 with only I seta per "D" 
verruca (above the spiracle). Six ocelli in a semicircle. 

Most members can be distinguished by having full complement of 
verrucae (four-five verrucae) above the coxae on T2 and T3 . Some noctuids 
resemble arctiids but arctiids never have integumental spinules, which similar 
noctuids usually have. 

Amsacta moorei Butler (Red hairy caterpidar) 

Caterpillar: Body colour light yellow or reddish brown, with black b'Inds on 
either end, head black or reddish brown, dense tuft of reddish brown hairs all 
over the body. Full grown larvae measure 4- 5 cm. 
Damage: The larvae on emergence are gregarious on the seedlings, but in 
later instars disperse. They are polyphagous and feed on leaves, tender 
branches, and even stems of different crops viz; sunhemp, jowar, bajra, 
pulses, groundnut, til, etc. and wild weeds. Sometimes the whole germinating 
fields are destroyed when the larvae march in bands in the fields. 

Diacrisiaobliqua Walker (Bihar hairy caterpillar) 

Larva: It measures 40-45 mm in length. When full grown, it has orange 
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coloured hairy body with both ends black. Hairs are greyish. 
Damage: It is a polyphagous insect, eats leaves and soft portions of stems and 
branches of many crops viz; jowar, bajra, maize, soybean, black gram, potato, 
tomato, peas, rice, cotton, sunflower, safflower, castor, jute, linseed, sesamum 
and many weeds. In the case of severe infestation, the plants may be 
completely denuded of leaves. Activity period is April - November. 

Utetheisapulchella Linn. (Sunhemp hairy caterpillar) 

Larva: Dark grey, 3.8 mm long; body spotted with red, dark and white 
markings; a dorsal white band and subdorsal series of red spots; head yellow 
or brownish, clothed with dense long hairs. This insect is an exception where 
setae are on chalazae because verrucae are absent. A3-6 crochets 
heteroideous (abruptly shorter aL both ends). A3-6 with a single seta per 
verruca
 
Damage: Caterpillars are gregarious, feed on the leaves, defoliate the crop 
and cause a decrease in seed production of sunhemp. 

BOMBYCIDAE 

Abdomina, segments with 3 or less annulets. Larvae are usually 
covered with tufts of hair, although Bombyx mori, the silkworm is naked and 
has a short middorsal anal horn on A8. T2 and T3 conspicuously humped 
Larva: There are two types of larvae which include: 

a) Eupterote, etc., larvae tufted with long hairs, short and coarse 
secondary setae always nu.erous, distinct verrucae wanting. 

b)Bombyx larvae glabrous, elongate, usually with a medioadorsal 
horn (caudal horn) on 8th abdominal segment, larvae form dense silken 
cocoons. A3-6 and AlO prolegs normal with many secondary setae and 
crochets in a biordinal mesoseries. 

Bombyx mori (L.) (Silkworm moth) 

Caterpillar: Elongated, greenish-grey, about 50-60 mm long with a swollen 
and wrinkled thorax, abdomen 10-segmented; crochets on the planta of 
prolegs arranged in the form of a semicircle (biordinal in a mesoseries). 
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EPIPYROPIDAE 

Head reduced and retracted into T1. Body stout and mandibles 
piercing. The larvae are hypermetamorphic; first instar an active triungulinid, 
compodeiform. Later instars secrete a thick, white covering of paraffin over 
most of their body. Mature larvae nearly sessile, small to medium, 5-10 mm. 
Numerous secondary setae. Spiracles round. Six ocelli clustered together. 
Pronotal plate, pinacula and anal plate absent. Prolegs greatly reduced. 
Crochets arranged in a uniordinal, uniserial circle on A3-6; each crochet 
hook with a small basal spine. Verrucae or elongate hairs missing. 

The larvae are ectoparasitic on nymphs and adults of certain 
Homoptera (aphids, leafhoppers and scale insects) (Fulgorids, cicadellids, 
cicadids). 

GELECHIIDAE 

Fronto-clypeal suture complete, extending more than halfway to 
epicranial notch. Ocelli evenly spaced. Head seta L1 farther from A3 than 
A3 is from A2 

Thoracic legs occasionally reduced/absent. Thoracic legs with the 
claw relatively short , prolegs rarely absent, crochets in a longitudinal small 
group. Head seta SO closer to ocellus 1 than 6. (in ellipse or in transverse 
rows). Crochets and prolegs arranged in 2 groups. A10 with crochets divided 
by a gap into 2 groups (sometimes each group may contain only a single 
crochet), L1 ventrad to spiracle on A3-6. A3-6 with dislance between L1 and 
L2 less than greatest planta diameter of A3-6 planta, Anal comb present. 
Two SV setae on Al, gelechiids never have 1 or 3 SV on A1, A9 with Dl 

D2setae (the shorter, smaller ones) closer together than setae, A9 with 
hairlike SD1, anal fork present (also in tortricids) 

The larvae of most species are web builders, but a few are miners or 
case bearers. Many speices show a tendency to attack the reproductive 
structures of their hosts - buds, flowers, tubers, etc. Important examples are: 

Holcocerapulverea Meyr (Lac predator) 

The larva of this insec.t is an important enemy of the lac insect and, 
hence, is harmful. 
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Gnorimoscherna(Plithorimaea) operculella 

(Zeller) (Potato tuber moth) 

Caterpillar: About 20 mm long, slightly fusiform, creamy white, greenish or 
pinkish white with fine hairs; head, thoracic legs and prothoracic shield dark
brown. A faint green border on either side of body, yellowish anal plate. No 
anal comb. 
Damage: In the field, larva burrews or mines in leaves, petioles, young shoots 
or stems of potato. May also riddle exposed tubers in the field whereby 
patches aie formed. Mainly a serious pest of stored potato, where slender, 
silk lined burrows are filled with excrement. 

It is the later generations in the field that infest the tubers. The moths 
lay eggs on tubers, and the larvae on hatching may work their way just under 
the skin and later may make tunnels through the flesh, thus damaging the 
tubers. 

Pectinophoragossypiella Saunders (Pink boll worm of cotton) 

Caterpillar(s): These are pink with a yellowish brown head, cervical shield 
and anal plate. No anal fork. Larvae are found inside the flower buds, 
panicles and bolls of cotton. They also attack malvaceous plants. 

Damage: The damage is caused in various ways: i) The larvae bore into the 
flower buds and they fall off prematurely.ii) The larvae bore into the flower, 
seal the tips of the flower petals together with a fine web giving flowers a 
rosette appearance.iii) The larvae bore into the boll and cut through the 
developing lint to the seed. As a result the lint development is retarded and 
the lint is weakened. iv) The caterpillars feed on the seed kernel. They 
devour the internal content of the seed completely. By eating away the seeds 
it reduces the yield, viability and oil content of the seeds. The seed 
germi"kation is also lowered. Immature bolls are shed whereas the mature 
ones do not open fully. 

Owing to the attack of this pest, there is excessive shedding of the 
fruiting bodies. Of the total shedding of 52.4 to 88.8 percent caused by all the 
boll-worms collectively, half may be due to the attack of pink boll-worm. The 
attacked bolls fall off prematurely and those which do mature do not contain 
good lint. It is considered that by controlling the pink bollworm, cotton yield 

http:prematurely.ii


978
 

can be increased upto 50 percent. It also destroys fruits of okra and other 
allied plants. 

Stomopteryx nertariaMyrick 

Newly hatched larvae measure about 1.5 mm in length. Full grown 
larva is small and green and has a conspicuous dark head. 

Sitotrogacereallela (Olivier) ( Angomnois grain moth) 

Caterpillar: Elongated, dirty-white body with a yellow brownish head, body
 
covered with fine hairs. Measures 5 mm in length. Prolegs weakly developed;
 
each proleg with only a few crochets.
 
Damnage: It is aIA Iniportant pest of stored grains such as wheat, maize,
 
sorghum, barley, oats, etc. It feeds on the grain kernels.
 

GEOMETRIDA E 

Full grown lar.,:e 20-50 mm in length. Body elongate, cylindrical and 
slendei but rarely flattened. May bear processes, humps or protuberances or 
filaments of various shapes. Usually short primary setae present above 
spiracles, secondary setae may be abundaitt below spiracles, especially on 
prolegs. A subanal fleshy process on meson, between anal prolegs. The most 
striking character is absence of normal, fully developed ventral prolegs on 
abdominal segments 3, 4 and 5. Only two pairs present on 6 and 10th 
segment. Sometimes anal prolegs reduced. Thus abdominal legs appear on 
segments other than those normally carrying them in lepidopterous larvae. 
Larvae bear close resemblance to twigs. Usually with biordinal or triordinal 
crochets arranged in a continuous or broken mesoseries on lobate planta. 
Spiracles elliptical, with those o'i T1 and A 8 larger with anal shieldA 10 
uorsal, often triangular and bearing four setae per s;de. Resemblence with 
twigs and reduced or absence c,f anterior 2-3 pairs of prolegs and their 
looping gait are the most important characters. L1 and L2 widely separated 
on A1-8, L3 more anterior than the usual posterior poition on Lepidoptera. 

Many geometrid larvae also have a seccndary SV seta beneath the 
three primary, SV setae on the A6 proleg, giving the appearance of four SV 
setae on the proleg and one above on the body. All but few Geometriids 
have two pairs of prolegs A6 and A10 ; additional prolegs, when present are 
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smaller than those on A6 and the crochets are reduced in number/or size. In 
noctuids with prolegs only on A5, 6 10, the A5 proleg is of the same size as 
A6. They make loop while moving by bringing A6 and A10 prolegs forward 
to place behind the thoracic legs. The setae of anal plate and proleg are 
considered useful below the family level. 

All larvae are exposed feeders (not borers or miners), some live in 
folded leaves or cover themselves with debris of various kinds. 

Primary hosts are deciduous trees and shrubs, some feed on 
coniferous foliage, and even coniferous seed. 

The larvae of some species feed chiefly on foliage of many native and 
cultivated plants. Larvae of many species feed on Euphorbiaceae, which 
contain alkaloids toxic to vertebrates. 

?aleacritavernata (Peck) (Spring cankerworm) 

Larva: Full grown larva is 22 mm long. Body light brown. The caterpillars are 
called loopers, measuring worm or spanworm, because of their method of 
locomotion. 

GRA CILLARIIDAE 
Larval body generalized and cylindrical. They are hympermetamor

phic with the following two distinct forms and habits: 

(i) 	 An early sap feeding stage (leaf miners) possesses a reduced 
head, very much flattended, apodal body (lacking thoracic legs 
as wel! as abdominal prolegs), without spinneret but having 
blade-like mandibles, and rudimentary maxillae and labium, 
which are used for lacerating cells and sucking exuding sap 
only. 

(ii) 	 Full grown larval stage usually possesses flattened head, 
thoracic legs and functional spinneret. Have normal head and 
mouth parts, for eating parenchyma tissues, and often living as 
leaf rollers. This is the later stage when they act as normal 
lepidopterous larvae. This is also called spinning stage. Ocelli 
absent or fewer than 4 per side and nearly in straight line 
always on lateral margin of head. Labrum much wider than 
frontoclypeus. No prolegs on 6th segment of abdomen, other 
legs variable if present occurring on A3-5, and 10. Body setae 
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more developed, Mature larvae 10 mm. Body varying from 
white to grey and usually ornamented. Two prespiracular "L 
group" setac on T1. 

This is the only family*of Lepidoptera that is sap feeding. They are 
external feeders, on foliage, may construct folded or rolled leaf shelter and 
skeletonize rolled leaves. Crochets absent on A6. Ocelli not only spaced (1 
and 2 close together and separated from 3 by at least 3x the distance between 
I and 2. 

Acrocercopsphaseospora Meyrick (Jaman gall forming insect) 

Full grown larva 3-5 mm long. Body pale-yellow with brownish head. 
Shape is cylindrical, delicate with body segments tapering anterio-posteriorly; 
bearing constrictions between each segment. The tiny larva makes large 
blister-like mines on athe surface of the leaves. It is minor pest of Jaman, 
Eugenia jambelana Ianmk. 

Phyllocinistiscitrella Staint (Citrus leaf miner) 

Larva: The larvae when young are white and turn yellow or pale green when 
fully grown. Phylocniiitis has 3 sap feeding instars and fourth (final) is non
feeding, spinning instar. The fourth instar in this genus is the most 
specialized larva in this family and in the entire order in having lost all legs, 
ocell' and mouthparts except functional spinneret; antc.inae greatly reduced 
and one segmented. Crochets absent in early instars and in all stages. 
Damage: The larvae usually mine the underside of the citrus in the nurseries 
as well as in the young and old orchards, making zig-zag mines which are 
silver coloUred due to the entrapped air. The mid leaves turn pale, curl up
and may dry up. Heavily attacked plants cap be spotted from a distance and 
also become prone to disease like citrus canker. 

HESPERIIDAE 
Hesperiid larvae (Skippers) may be recognized by characteristic 

constriction behind the head, giving the appearance of a neck. Numerous 
secondary setae,on the head; bi-or triordinal crochets arranged in a circle, 
body tapering from middle both anteriorly and posteriorly; cuticle variously 
wrinkled. 

Head nearly always distinctly larger than prothorax in profile; anal 
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comb present, mature larvae usually less than 40 mm;crochets on prolegs 
forming an ellipse, at most narrowly interrupted. External feeders, often on 
grasses, usually constructing shelters. 

Larvae construct shelters by joining or rolling leaves. They feed from 
webbed leaves. The larvae of primitive species feed on dicotyledons those of 
advanced forms on monocotyledons, especially grasses. 

LASIOCAMPIDAE 
The larvae are usually hairy and in many species are gregarious living 

in a communal silk. Full grown larvae are medium sized to large, often 
brightly coloured and many possess setae, very irregular in length. Head is 
smaller than the thorax, often retractable, depressed and without scoli. 
Labrum notched to one half its mesal length. Prothorax usualiy bears one or 
two pairs of blunt fleshy protubrances or swellings dorsal of leg. Protubrances 
present on other segments when setae lacking. A blunt gibbosity on eighth 
abdominal segment. Secondary seta. usually numerous and distinct. Setae 
never in pencils, tufts, or verricules. Distinct verrucae rarely present. Prolegs 
occur on segments 3 to 6 and 10. Crochets biordinal in a mesoseries 
occasionally resembling a meso penellipse. Spiracles elliptical and somewhat 
larger on T1 and A8. 

Lasiocampids are easily distinguished by crochets from other families, 
these are uniordinal in noctuids, lymantrids, and notodontids, and uniordinal 
or heteroideous uniordinal in arctiids. 

Larvae feed on the foliage and young fruits of deciduous trees, shrubs 
and some evergreens. Some species construct extensive communal webs 
which may envelop large portions of the plant and thus cause severe 
defoliation. The larvae may feed singly, in small groups, semisocially, or 
socially in large tents or webs. 

Malacosomaindicum Wlk. (Tent caterpillar) 

Larva: Full grown larva measures 4-5 cm, its head and abdomen are black. 
Damage: It is an important pest of apple and has been recorded on pear, 
apricot and walnut. The larva constructs a tent like nest at the branching 
point of shoots and hides in the nest during day time. It feeds at night on 
leaves sparing only the mid-ribs. It is active from mid March to May and it 
passes 9 months in the egg- stage. Since they build tents they are easily '( 
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located in field in all life stages, and they can also be easily reared in the 
laboratory. 

L YCAENIDAE 
Larvae usually (onisciform) shaped like a wood louse, tapering

towards extremities. Secondary setae usually numerous, some larvae smooth 
or dorsally corrugated; many clothed with a short pile; others armed with 
bristle-bearing verrucae, a few hairy. Head capsule bare. Head smaller than 
prothorax and retractable, rarely more than one third as wide as body.

Abdomen often with median dorsal gland on segment 7 and a pair of 
dorso-lateral eversible organs on segment 8. Al spiracle essentially in line 
with A2 spiracle Mandible bearing more than 2 setae. A8 with no trace of 
mid dorsal button, body setae rarely quite short, abdomen terminating
normally. Larvae usually less than 25 when mature.mm Head/body ratio 
54%. Ventral crochets reduced in size or interrupted near centre, by 
conspicuous fleshy pad. They appear as mesoseries, uniserial and triordinal 
to multiordinal. In some Lycaenids, the flesh lobe arises within the crochets 
of mesoseries or it may be laterad. Anal shield usually poorly defined and 
unsclerotized.
 

As plant feeders, the early instars in particular eat their way into
 
tender flower buds, flowers, fruits or pods and become internal feeders. The
 
liquid secreted by larvae is eagerly sought by ants hence many larvae 
are
 
myrmecophilous. Many lycaenid species are phytophagous but others are
 
predaceous on coccids and aphids (Homoptera). 

ViracholaisocratesFab. 
(Anar butterfly/Pomegranate butterfly) 

Larva: Full grown larva louse-like, 2 cm long. Body blackish brown or dark 
brown in colour; short hairs and flesh coloured markings (some say whitish 
patches) all over the body. 
Damage: The larvae bore into the developing fruits and feed on the seeds 
and tissues inside, just below the rind. An offensive smell and exuding excreta 
of the larvae from the entry hole are symptoms for recongnition of damage 
by this pest. 

LYMANTRIIDAE 
Larva: Secondary setae usually in tufts of different lengths and density on A 
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verrucae, middorsal parallel pencils of setae on Al- 4, osmeteria (middorsal
 
eversible gland,) frequently present on 6th and 7th abdominal segments, e.g.
 
Lyinantria (Porthetria)dispar (usually feeds on deciduous trees, many are
 
forest defoliators).
 

Lymantria ( =Porthetria)disparL. (Gypsy moth) 

Larva: It measures 55 mm., body colour dusky brown to gray, finely marked 
with darker spots, possessing a yellow head densely covered with black, 
pigment blotches and spots, a light brown stripe on the dorsomeson of the 
body with prominent, paired, pigmented verrucae (beta) on each side. The 
verrucae on the thorax and first two abdominal segments are blue while 
those on abdominal segments three to eight are brick red. 
Damage: Feeds on foliage of more than 600 deciduous and coniferous 
plants, chiefly woodland, shade and fruit trees. 

EuproctisfraternaMo. and EuproctislunataWik 
(Cast9r hairy caterpillar) 

Caterpillar: Dark reddish-brown with black spots, dorsum with a wide white 
stripe, body very hairy, head and prothoracic shield bright orange-red; 
gregarious. 
Damage:The freshly hatched caterpillars feed on leaves of various host plants 
(moong, castor, pomegranate, plum) by scraping off the green matter. In case 
of severe infestation they may cause complete defoliation. The attacked 
plants remain stunted and produce very little seed, fruits, etc. The peak 
population is from April - June. 

NOCTUIDAE 

Larvae are typically smooth skinned and exhibi a clear division of 
body into head, thorax and 10 abdominal segments. Both hypognathous and 
prognathous forms occur. Head heavily sclerotized capsule, median and 
lateral adfrontal sutures present. Anal prolegs somewhat thinner than the 
ventral prolegs and always with crochets. 6 ocelli, 5 segmented legs, with a 
single claw; occasionally modified or reduced. Spiracles oval, on T1 and A1-8 
. Prolegs present on A5, 6 and 10, planta bears small sclerotized hooks or 
crochets; may be uniordinal, bi-or triordinal or multiordinal; generally 

",i 
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uniordinal mesoseries. Primary setae almost present in first instar and fairly 
constant in number and distribution. Sub-primary setae in second and later 
instars. A8 with a small verruca. Verruca LI farther from the spiracle on A7 
than on A6. Verruca Li on A7 sometimes reduced to one or a few setae or 
absent. 

In noctuids homoideous mesoseries crochets dominate while in 
Arctiidae these are heteroideous mesoseries. Exceptions to generalized 
diagnosis that occur in some Noctuidae are: 
Presence of secondary setae, reduced number of prolegs, vestigial prolegs, 
absence of crochets, and heteroideous crochets, Larvae may have two, three, 
or four pairs of abdominal prolegs in addition to caudal. Regardless of the 
number the pair on A5 is subequal to A6 and can be used. to separate the 
semilooping noctuids from the Geometridae, in which the prolegs on A5 are 
totally absent or distinctly smaller than the pair on A6. Noctuids with no legs 
on A3 lack secondary setae. In many notodontids caudal proleg is reduced or 
stemapod (resembling cerci) but lack crochets. Many notodontids with 
medial groove from labral notch to the base of labrum. This groove is absent 
in noctiuids. Absence of middorsal gland on A6 and A7 separates Noctuidae 
from Lymantridae. 

Larvae are herbivores on herbaceous and woody angiosperms and 
gymnosperms. 

Achoea janata(L.) (Castor semilooper) 

Larva: The larval body slender, dark with prominent blue-black, yellow 
(some say white) and reddish stripes. A pair of reddish processes and a 
dorsal hump near anterior end of body. Full grown larvae measure 30-35 mm 
in length. 
Damage: The larvae feed voraciously on leaves, soft branches, and defoliate 
the plants. 

AgrotisflammatraSchiffner - Muller (Gram cutworm) 

Caterpillar: Dark-grey, head yellow with a pair of dark-brown longitudinal
 
stripes in front. Skin smooth with small black spots.
 
Damage: The caterpillars spend the day in hiding near the base of the plants,
 
cut the plants at the top 3-4 inches of the soil. The plants are cut just above
 
or at slightly below the surface of the soil.
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Agrotis ipsilon(Hfibner) (Greasy or black cutworm)
 

Caterpillar: Newly hatched caterpillar is 1/25" in length and fullfed nearly 2" 
long. The larva is greasy-grey to brown with faint lighter stripes. 
Damage: The larvae live in the soil during day and feed at night. This pest 
causes considerable damage to potato, gram and wheat by cutting the 
seedlings in patches at ground level and sometimes even dragging them into 
the soil. It also attacks tobacco, peas, maize and cucurbits. The larvae do 
more harm by cutting the plants than by actual feeding. 

Pseudoletia(Cirphis)unipuncta Haworth (Army worm) 

Caterpillar: Fuligrown, grey-brown larva measures 1"in length. 
It has a greenish brown head with numerous dark reticulations and 

dark streaks near the coronal and adfrontal sutures. The intensity of the 
pigment of the body varies considerably among individuals. Dorsum 
greenish-brown to black with a narrow, broken, light stripe along the 
dorsomeson. On each side a broad band of mottled brown darker at the 
edges and extending dorsad to seta beta with a narrow white line below this 
followed by an orange or brown band edged with white, then a dark stripe to 
the spiracles edged with white. Below the spiracles a pale orange stripe 
unmottled and edged with white. Venter gray to cream with brownish 
mottlings. Cervical shield dart jown with three light lines. A dark lateral 
stripe on remaining segments. SKin noticeabley granulated. Spiracles dark 
brown to black. Brown lateral patches on ventral prolegs. Mandibles without 
dentes. A plate over the base of each sucker foot (a character not found in 
other injurious Noctuidae in this country). Food preference is grains and 
cereals, however, it will consume any plant when hungrey. 

Eariasvittella (Fabricius) (= EariasfabiaStoll) 

Caterpillar: White with a black head when newly hatched. Body short and 
thick tapering towards both ends. Body colour dull greenish white with the 
black markings all over and orange dots on the thorax. A dark prothoracic 
shield present. Under side of the body bluish green, books on the inner edge 
of the planta arranged in the form of a crescent. Body smooth and devoid of 
hairs. 
Damage: In the beginning of the cotton season the pest bores into the top 
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tender portion of the growing shoots. When flower-buds and bolls appear 
(July - August), the larvae attack them. The attacked flower-buds and bolls 
drop off. The attacked shoots ultimately turn black. 

Eariasinsulana Boisd. (Spotted boliworm of cotton) 

Caterpillar: White, with a black head when newl, hatched; when fullfed 18
20 mm in length, body taperipg to both extremities. Body colour (lull greenish 
white with a series of longitudinal black marks all over, and orange dots on 
the thorax; posterior margin of Ist and 2nd abdominal segments furnished 
wiih six spine-like processes (= tiny stout bristles), other segments with four 
spines, all arranged transversely and decreasing in size from head to trunk, 
under-side of the body bluish-green, hooks on the inner edge of the planta 
arranged in the form of a crescent. 
Damage: When the cotton plants are young, the larvae bore into the ierminal 
portions of the shoots which wither away and dry up. Later on, they cause 30
40 percent shedding of the fruiting bodies. The infested bolls open 
prematurely and produce poor lint which fetches a lower price. 

Euxoa segetis Sch. (Surface caterpillar or Gram cutworm) 

Caterpillar: Pale-grey, some specimens tinged with pink; head pale with two 
brown marks. When fullfed 40 mm long. 

Eublemma anabi!isMoore (Lac predator) 

Larva: It feeds on lac insect and, hence, is harmful 

Euxoa spinifera Roth. (Surface caterpillar) 

Caterpillar: Pale-grey, tinged with pink. 

HeliothisarmigeraHbn.(Gram caterpillar) 

Larva: It measures 35 mm., varies greatly in colour from a light greenish
yellow or pink to deep brown or near black, especially on the dorsal aspect. 
Venter may be light green or flesh coloured. Dark stripes on the dorsal 
aspect of the body are due, in part, to presence of numerous pigmented V; 
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microspines only visible when seen through a lens. Prominent, pigmented 
tubercles (chaiazae) of alpha and beta setae on abdominal segments 1, 2 and 
8 are bare, without microspines. Head yellowish brown with faint markings. 
Mandibles possess no large tooth (retinaculum) on the mesal (oral) aspect. 
Damage: A general feeder, attacking ihe foliage, stems, fruit or seed bearing 
portions of many plants, namely, maize, cowpeas, cotton, lima beans, 
tobacco, tomatoes, and food plants. 

Heliothisobsoleta F. (Gram caterpillar) 

Caterpillar: Green when newly hatched; dark-brown with yellow head when 
half gro fn, slightly hairy; colour scheme of fullgrown caterpillar very 
variable. 
Damage: The caterpillars destroy gram seedlings in November- December. 
They are however, seriously injurious to developing gram seeds during 
March. It is estimated that to reach maturity a caterpillar requires the seeds 
of 30-40 pods. 

Caradrina(Laphygma)exigua Hubner (The lucerne cterpillar) 

Larva: It measures 30-35 mim. Body colour usually depends on host, may be 
pin~ish brown to light green, thick and cylindrical with grooves and 
depressions. Possesses a brownish black head with a number of near-white 
spots on the epicranium. Cervical shield smoky or green and cut by light 
lines. Among extremely light or dark forms the following pigment 
distrubutien is obscure. Dorsum, between the ligth narrow, subdorsal lines, 
dotted and lined confusedly in green or near black, heaviest near pale 
dorsomesal line. Area between subdorsal lines and the broad subspiracular 
greenish band is gray to black strongly dotted with near-white spots and 
frequently blotched in dull red. Bright near-white spots occur dorsad of the 
spiracles. Two yellowish/pinkish dark longitudinal stripes/lateral bands 
present on the back in later stages; sparingly clothed with short hairs, 
spiracles oval and black rimmed. Mesothorax possesses a prominent pigment 
spot on the spiracular line. Venter pale, mottled with white. Ventral prolegs 
green, thoracic legs brown. Food plants include numerous cultivated, garden 
and field crops and weeds. 
Damage: It is a leaf feeding insect of jute, gram, linseed, lentil, cabbage, 
maize, cotton, etc. The larvae feed in the mo;ning and evening. Sometimes 
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they make holes while at others make webs on the leaves. 

PlusianigrisignaWalker (Semilooper) 

Caterpillar. Leaf eating semi-looper, green vith two lateral and a dorsal
 
white line, and short hairs.
 
Damage:The larvae feed on leaves.
 

PlusiaorichalceaFabricius (Cabbage looper) 

Caterpillar: Fullgrown larva about 25 mm long. Bluish-green with a few short
 
dorsal hairs, slender dorsal white lines and lateral lines distinct.
 
Damage:It causes damage to cabbage, cauliflower and other winter
 
vegetables. The larvae feed singly on the leaves.
 

Pod_;ialitura Fb. (Tobacco caterpillar) 

Caterpillar: When full grown 35 to 40 mm in length. Quite fat, thorax 
tapering to the small head. On each segment of the abdomen there is a black 
lunulate patch above the lateral yellow line. The colour of lower surface is 
dull grey-green. 
Damage_.The caterpillar feeds on leaves by cutting holes. 

Sesarniainferens Wik. (Pink graminaceous stem borer) 

Caterpillar: Body smooth, slightly tapering anteriorly, more so posteriorly
beyond A6, uniformly pinkish brown dorsally and whitish ventrally with 
black spirac. -s. Head brow'.. A pair of caudal appendages at the tip ot 
abdomen. 
Damage: It is a pest of sugarcane, wheat and sorghum. The caterpillars bore 
into the stem or shoot and cause dead hearts in case of early infestation. 

Sesamia uniformis Dudgn. (Pink graminaceous borer of maize) 

Larva - Colour of the larvae depends upon the crop on which they feed. 
Smooth, brownish-green caterpillars feed on the foliage and move in large
numbers from field to field. Caterpillar like that of the Sesamiainferens Wlk. 
and Spodoptera exigua (Hubner). 
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Damage: The damaged crop on which larvae have fed gives a webbed 
appearance. The older caterpillars which feed in the morning and evening 
have a voracious appetite and strip off quite large patches on the foliage. 
They feed voracionly on leaves and tender shoots. 

Tarachenotabilis Wik. (Cotton semi-looper) 

Caterpillar: A semi-looper, dark-green or brown in colour with a velvety 
look, dorsum ornamented with six pairs of black and bright-yellow spots; full 
grown caterpillars about 40 mm long. 

NOTODONTIDA,1E 

Ventral crochets in uniordinal mesoseries only, no latero- series 
present, anal shield never modified into caudoprojecting process (although 
rudimentary caudal prolegs may be caudal- projecting and a pair of caudo
projecting process may be below the anus). Labral notch V-shaped and 
usually continued as groove to base of labrum. Mandible with 3 large, 
adjoined inner teeth. Abdomen without annuli or only very weak ones. AlO 
not terminating in 3 angular lobes. Caudal prolegs smaller than ventral 
prolegs. TI with shield absent or not darkly sclerotized and with posterior 
pair of setae on each side shorter than anterior pair. 

Larvae are exposed feeders found on trees and shrubs. When 
disturbed they raise the anterior and posterior ends of the body into the air 
and become motionless. 

NYMPHALIDAE 

Larvae slender, with branching spines or long paired fleshy filaments, 
or forked tail, or high hairy tubercles; or angulated or spined head, or head 
larger than prothorax, or legs with reduced crochets on outer side. Head with 
pair of protuberances nearly as long as or longer than frontoclypeus. T2 and 
A8 (and sometime other segments) bearing a single pair of subdorsal to 
dorsal filaments; remainder of head and body essentially bared and vertically 
stripped, with combination of black, yellow, and white. Crochets triordinal, 
all setae very short above the prolegs, no osmeterium on TI. A2 spiracle 
dorsal than A3 spiracle. A7 with middorsal scolus. Crochets usually triordinal 
sometimes biordinal, feeders on a wide variety of herbaceous and woody 
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plants. Crochets multi- ordinal. Bifid anal segment or horned head. The 
larvae are protected by hairs and spines. 

Nymphalids universally possess a uni- bi- or triordinal mesoseries. 
This character also serves to separate them from hesperiids, which many 
nymphalids resemble because they have a head much larger than the 
prothorax.
 

Most nymphalids possess scoli, resembling saturniids, but nympnalids 
typically lack a middorsal scolus on A7, as well as having a triordinal rather 
than biordinal crochets. Head larger than TI and often with prominent 
nrotuberaces, humhs, filaments or scoli; no osmeterium and a bifurcate anal 
plate in some. Six ocelli, with 2-5 on papillae and more prominent than 1and 
6. Abdominal and thoracic segments frequently annulate. Life histories of 
many of our species are totally unknown and we possess inadequate 
knowledge of majority of rest. 

Vanessa cardui (Painted lady butterfly) 

The larvae feed on the foliage and cause damage. They tie the leaves 
together. 

Vanessa atlanta (Red admiral butterfly) 
Vanessa io (Peacock butterfly) 
Apaturairis (Purple emperor) 

The larvae of all the four species !ppear to show preference to plants 

of Scrophulariaceae. 

Subfamily Danainae 

Fall grown larvae 35 to 50 mm in length, smooth and cylindrical, 
transverse black and green, red or yellow stripes on most segments and head. 
Head as large as prothorax, deeply pigmented with black stripes and covered 
with numerous short secondary setae. 

Two or four pairs of fleshy processes, at least on mesethorax, and 
often oae or more on abdominal segments. The primary setae of the body 
are inconspicuous. Secondary setae abundant, particularly on venter, in some 
confined to the prolegs. Paired fleshy filaments occur on the dorsal aspect. 

Frontoclypeus wider than long, apex 1/2 to epicranial notch. Six 
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ocelli, 1-4 grouped in semicircle with 5 widely separated near antennal base;2-5 on papillae, more prominent than 1 and 6; 6 caudad of 4, closer to 4 than 

5. Secondary and primary setae inconspicuous or absent; cuticle appears bare 
without magnification. Head slightly bilobed, smaller than TI, colour light 
green, vertically banded with black. 

In Danaus and Monarch butterflies a pair of long fleshy filaments is 
located addorsally on T'2 and in some on T3. The larvae feed on foliage of 
several plants chiefly milkweed, oleander and Ficu.%. 

Danaischtysippus Linn. (Ak-butterfly) 

Larva: Full grown larvae 40-50 mm long. Body yellowish, bands velvety 
black. Head is shining black. There are 3 pairs of fleshy filaments; one pair 
each on '12, A2 and A8. Major host plant is Ak (CalotropisproceraR. Br.). It 
also feeds on cotton, gardenia, lady's finger, etc. This insect is very common 
in Pakistan. 

Danaisplexippus L. (Monarch butterfly) 

Larva: It measures 50 mm. Mature larva green or yellowish possessing one 
or more near-brown to black transverse stripes on all segments and the head. 
On most segments the median stripe of the three is conspicuous. Paired, 
fleshy, near-black filaments occur on the dorsal half of the mesothorax and 
the eight abdominal segments. Feeds on foliage of milkweeds. 

PA PILIONIDAE 

Larvae are smooth, or provided with a series of fleshy dorsal tubercles 
or sometimes with a raised prominence on 4th segment. Body devoid of 
setae, osmeterium on prothorax, used to repel enemies. Measures 40 mm +, 
in early instars, most species resemble bird droppings. In later instars, 
different species may be ornamented with large eyespots.. 

Most species are cryptically coloured, but species feeding on 
distasteful plants are brightly ringed or banded. The larvae erect an 
odoriferous osmeterium when disturbed. The larvae are external foliage 
feeders. 
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Papiliodemoleus Linn. (Citrus butterfly) 

Larva: Full grown larva is yellowish green, horn-like structure on the dorsal 
side of the last body segment and is 40 mm long and 6.5 mm wide. When 
young with a blend of brownish black and white, when older green with a few 
oblique, brownish stripes down the sides of its body. 
Damage :The larvae prefer to feed on the fresh leaves and terminal shoots. 
They feed from margin inwaids, reaching the midrib. They occasionally feed 

on mature leaves and somnetimes entire plant may be defoliated. Heavily 
attacked plants bear no fruit. 

PHYLL OCNISTIDAE 

Larvae apodous. The larvae are mostly leaf miners and skeletonizers. 

Phylloctistiscitrella Stt. (Citrus leaf miner) 

Caterpillar: Larvae when young are white and turn yellow or pale green with 
a brownish head. When fully grown, they are legless and measure 5.1 mm 
long. 

Damage :Larvae damage young leaves. The injured epidermis takes the 

shape of twisted silvery galleries. Brown patches are formed on leaves which 

serve as foci of infection for citrus canker. The attacked leaves remain on the 

plants and damage gradually spreads to fresh leaves. 

PIERIDAE 

Larvae rather elongate, 20-40 mm long, abdominal segments A2-6 
divided into five or more annulets (usually 6). Body colour usually some 
shade of green; often striped or banded. Ocelli 2, 3, 4 and 5 usually distinctly 
different from 1 and 6, Body bears numerous secondary setae (varying in 
size) on chalazae; without spines, warts or filaments; anal plate rounded; legs 
with a single band of crochets; head rounded and smaller than prothorax, 
crochets are also bi-or triordinal arranged in mesoseries. Prothoracic neck 
and osmeterium absent. 
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Pierisbra.cicaeLinn. (Cabbage butterfly) 

Caterpillar: It is 40-50 mm long, pale-yellow when young, turns bright
yellowish-green later on, dorsum marked with black dots. Body with 
chalazae, head black with white stripes, body with hairs on the dorsal side, 
found in cluster on cabbage leaves. 
Damage:The first-instar caterpillars just scrape the leaf surface, whereas the 
subsequent instars eat up leaves from the margins inward. The damage is 
extended to shoots and pods, often the entire plants are eaten up. 

PYRALIDAE 

Larva: Body typically cylindrical, tapering anteriorly and prosteriorly, with 
normal complement of prolegs. Crochets usually bi-or triordinal, in a circle 
or penellipse, rarely uniordinal in two transverse bands. Well developed 
primary setae only, arising from pinacula or chalazae. Spiracles more oval; 
SV3 on A3-6 directly in front of crochets. A8 spiracle in line with the 
spiracles anterior to it and laterally oriented; spiracies usually oval. T2 and 
T3 with 3L setae. 

Many phycitinae, pyralinae, and galleriinae have a pinaculum ring
formed by a pinaculum with an unpigmented or unsclerotized center at the 
base of some setae. 

Head often rounded, flattened in leaf miners. Mandibles simple, 
sometimes with extra distal teeth or retinacula or other modifications. 
Prothorax with distinct shield, six setae on each side of shield. Two L setae 
on a prespiracular plate of T1. D1 and D2 adjacent on T2 and also on T3. L 
group usually trisetose in 12 and T3. D1 and D2 usually on all abdominal 
segments except A9. On A8, SD1 with a sclerotized darkly pigmented, on A9, 
L2 present. 

Larvae are aquatic as well as terrestrial, and are extremely variable in 
their habits. They are concealed feeders, as miners, web or tube 
builders;mostly pests of cultivated plants and stored products. They live in 
shelters of webbed leaves or shoots, or tunnels in shoots, stems, seed-heads, 
fruits or galls, or in silken galleries among mosses, herbaceous plants, or 
fal!en leaves, or in shelters or cases amongst equatic plants in fresh water, in 
nests of Hymenoptera, rarely predacious on Coccidae. Galleria inelonella 
and Achroiagrisella infest beehives and are capable of digesting wax with the 
aid of intestinal bacteria. Cactoblastiscactorum which was utilized to control 
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Opuntiacactus in Australia also belongs to this family. 

Acigona (= Bissetia)steniellus (Hampson) (Gurdaspur borer of 
sugarcane) 

Caterpillar: A fullgrown caterpillar measures 25-28 mm in length and 2.5-3. 
mm in breadth. Body cylindrical, sparingly clothed in short setae. Head light 
orange, rest of the body creamy white with four wide longitudinal reddish 
biown (violet) stripes situated on along the spiracles and dorsal vessel. The 
lateral stripes, very prominent particularly between 1st and 9th abdominal 
seg ients. Hooklets on planta of prolegs form a complete circle. 
Damage: The caterpillars after hatching feed gregariously for a while on the 
buds situated on the top Ist and 2nd internodes and there they bore into it 
from near the buds. They feed on the tissues first below the rind boring their 
way upward (from the point of entery) in a spiral manner. Externally this 
passage appears as a dark spiral streak which on closer examination is found 
to be made up of a series of punctures lying side by side like the beads in a 
rosary. When about 2/3 of the internode is damaged in this manner the 
caterpillars bore deeper in the softer tissues of the cane and feed by making a 
single straight and curved tunnel. The dark spiral streak rendered the 
affected internode weak which breaks off when shaken by wind or passing 
animals. 

Emmaloceradepressella Swinhoe (Sugarcane root-borer) 

Larva:It is 30 mm long. Body tapering gradually towards its caudal extremy. 
Creamy-white with yellowish-brown head. Body appears rather wrinkled. 
Damage:This pest is primrily destructive to the young plants and the attack 
is particularly severe from April to June. The newly hatched larva bores into 
the underground portions, consumes the inner contents of stalks by making 
semicircular tunnels, cuts the leaf whorl and produces greenish white dead 
hearts, which cannot be easily pulled and there is no foul smell from the dead 
hearts. Dry and hot weather favour its damage. It is a serious pest of 
sugarcane and also attacks sarkanda, sorghum, etc. 

Etiellazinckenella Treitschke (Phycitid pea pod borer) 

Larva: Full grown larva 12-15 mm long. It is green reddish or brown with 
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dorsum frequently ruddy pink. Head as well as the tips of thoracic legs with a 
few pairs of dots. Younger larvae pale green to cream colour. Head amber 
yellow with brown caudal line, cervical shield yellowish with a few pairs of 
dots, also seta beta somewhat nearer to alpha than to delta, also rho 
distinctly nearer to epsilon than to gamma. Setae on abdomen yellowish with 
no pigmented pinacula. Mandible with four dentes distalon margin.

Peritemes of spiracles near black.
 
Damage:It is a serious pest of lentils and green peas 
 It bores into the pods
 
and feeds on the grains inside.
 

Eitzopheraperticella Rag. (Brinjal stem borer) 

Caterpillar: It is 20-22 mm long, scale-like, yellowislh-white or creamy white 
with an orange-brown head. Body clothed with short bristly hairs, and tapers 
posteriorly. 
Damage: The caterpillars bore into the stem at leaf or branch exil and cover 
the hole with excreta and frass. They feed exclusively in the main stem and 
have never been observed to bore into tie fruits. As a result of their attack in 
the field, plants are seen witherinig; they reomain stunted in growth and may 
even dry up. The fruit yield is ad, ersely affe¢cted 

Scirpophaganivella (Fb.) (Sugarcane top borer) 

Larva - Body 25-30 mm long. Black when young, creamy white or dirty white 
or greenish yellow when mature and rather sluggish. Dorsal vessel 
prominent, body cylindrical, thoracic region slightly tapering anteriorly
towards the head, blunt posteriorly; segments with numerous depressions and 
elvevations (some call these as wrinkles). Spiracles elongate, oval with a 
black or brown rim, hooklets on planta of prolegs arranged in the form of an 
oval ring. 

Damage:The eggs laid on the lower surface of the leaves, hatch into young
larvae, which first move freely for sometime and then bore into the midrib 
and make tunnels downwards. They come out at axis and bore at 4-5 places
and enter inside the growing point or top shoot. After feeding on tissues of 3
4 internodes it produces dead hearts. 

This pest attacks young plants before formation of the canes. These 
plants are killed and are a total loss. In the subsequent broods, the pest 

I O' 
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attacks the terminal portions of the canes. The quality of the juice is also 
affected adversely. The young plants have reddish streaks on the midribs as 
well as number of shot holes on the leaves as symptoms of its attack. 

Tryporyza incertulas(Walker) (Rice stem borer) 

Larva: The caterpillars, when full grown measure about 20 mm and are dirty 
white or greenish yellow, having brown head and pronotum. Segments with 
numerous constrictions. 
Damage: The pla its attacked in early stage are killed altogether, whereas 
those infested at the earing stage produce ears devoid of grain and are known 
as the'whitc cars'. It is a pest of rice. 

An allied species, Tryporyza innotata (Walker), the white moth borer, 
is also present in most of the paddy growing areas. The life-cycle and damage 
of this species is almost similar to T. incertulus. 

Subfamily Crambinue 

Conspicuous pigmented pinacula may disappear in hibernating instar. 
Pi group is bisetose crochets biordinal, occasionally triordinal. L2 on A9 
missing. 

Larvae bore in stems, roots and leaves of grasses or form silk tubes in 
the soil and feed on grasses. 

Chilo (= Chilotrea)attricilia(Dudgeon) (Sugarcane stalk-borer) 

Larva: Fullgrown larva is 25-30 mm long and lignt bluish pink in colour, The 
head and prothorax are dark brown. There are five longitudinal violet stripes 
on its back. Crockets arranged in horse shoe form, gap pointing outside. 
Damage: The larvae feed on leaves for 21-30 days and then bore into the 
stem and feed in the unopened leaves of central whorl. The caterpillar bores 
into one internode after another and changes plants. 

Chilo infuscatellus (Snellen) (Sugarcane shoot borer) 

Larva: Body 20-25 mm, dirty white and have five light violet longitudinal 
stripes on the body. The head is -,edd':L. to brown. 
Damage:The plants, are attacked at an early stage of the crop. In the infested 
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crop dead hearts are seen from April to June. This also leads to complete dry 
up of the crop. After the fc "mation of canes, its attack does not produce 
dead-hearts and the damage. is confined to a few internodes only. In the. 
beginning the caterpillars bore into the central shoot and make tunnel 
downwards. They feed inside the soft tissues giving rise to dead hearts, which 
can be easily pulled out. The central leaf sheath within the shoot gets rotten 
and gives very offensive smell when pulled out . Activity period is April to 
August. 

ChilopartellusSwinhoe (Maize borer) 

Damage: Caterpillars attack all parts of the maize plant except the roots. It 

bores into the stem, feeds on leaves and cobs and also grains. 

Chilo suppressalis 

Larva: It has greyish brown body with a yellowish brown head. There are 
three faint dorsal and two lateral, longitudinal brownish stripes. Full grown 
larva measures about 26 mm in length. 

Subfamily Gallerinae 

Galleriamelonella (L) (Greater wax moth) 

Larva: Body stout, most of it pink, yellowish white or gray in living larvae. 
Head yellowish to reddish brown with slightly darker platelets and dark 
reddish brown near mouthparts. Some ocelli (1 and 2 fused) some absent. T1 
shield mostly yellowish to reddish brown, paler anteriorly. Most of T2, 13 
and abdomen white with many minute pale brown to brown integument 
granules dorsally and laterally; Pinacula relatively obvious on prothorax, 
weakly developed to absent elsewhere. Spiracles pale yellowish, spiracular 
peritremes of uniform thickness. SD1 of A ! d A8 with weakly developed 
pinacula rings; 

A3.6 crochets few in number mostly biordinal in ellipses. Kappa 
group setae of prothorax on a line dorsad of spiracle, kappa and eta setae of 

abdominal segments 1 to 8 in an oblique position and mandibles stout 
without a conspicuous thin protuberance immediately distad of condyle. 
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Damagej The caterpillars eat honey combs and interfere with brood- rearing 
by making silken galleries through the cells. In the case of severe infestation 
the whole becomes a mass of webbings in which excreta of the caterpillars is 
enmeshed. The infested bee colonies often abscond. In the off season when 
th~e combs are stored, the caterpillars damage them also. Larva, prefers old 
combs, which it riddles with silk lined burrows. 

Subfamily Phycitinae 

Base of SDI on T2 with a sclerotized, usually darkly pigmented, 
pinaculum ring. The larvae vary greatly in habits and usually live in silken 
tubes by day, coming out to feed at night. On A8, SD1 with a sclerotized, 
darkly pigmented pinaculum ring. On A9, L2 missing. 

Larvae feed within stored products (meal, 41rid fruit, chocolate, 
tobacco, etc), or tiers, webbers, rollers of leaves or borers of buds, shoots, 
stems, petioles, fruits, seeds, etc. of many plants, particularly legumes 
(Fabaceae), or are predaceous on scale insects. 

Phycita infuseila Meyrick (Cotton bud-caterpillar) 

Caterpillar: Full grown caterpillar measures 15 to 18 mm in length. General 
body colour greenish with ill-distinct longitudinal zig-zag brown (some say 
faint brown) stripes on dorsum. Head black, thoracic shield dark. Body is 
sparingly clothed with short hairs. 
Damage: The larvae feed by webbing around ihe terminal leaves. Plant 
growth is checked and damaged leaves wither away, dry up and drop off. 
Flowering, fruiting and yield are poor 

Plodiainterpunctella(Hubner) (Indian meal moth) 

Larva: Full grown larva 8.3 mm long. It is a small whitish often tinged with 
green or pink. Head reddish brown or yellowish, darker at adfrontals, 
frontoclypeus and near mouthparts, and with indistinct platelets. Setae, 
cervical/prothoracic shield, suranal plate, crochets and part of legs pale or 
yellowish brown. Frontoclypeus extending two- thirds, or more, the distance 
to epicranial noth. 

T1 shield brownish yellow with pale brown to brown 
platelets.Mandibles with three distinct dentes, the middle one the largest. 
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No pinacula or sclerotized rings about setae on the T'2, T3 and A1-9 except 
rho on T2 and A8 approximately half way between rho and eta. 

T2, T3 and abdomen mostly pinkish, sometimes white. 
No pinacula evident, except SD1 to T2 and A8 with relatively 

indistinct brownish yellow pinacula rings. 
A3-6 crochets biordinal in broad ellipses or circles. 

Damage: It is world-wide in distribution. It feeds on all kinds of grains,
including oats, wheat, and corn, dried fruits, nuts, seeds, meal, dried roots 
and herbs and many other materials of vegetable origin, as well as dried 
insects. Larvae also contaminate materials with silk and frass. They also web 
completely, over the surface of the heap of grains with silken threads. It can 
also feed on dead insects, excrement, exuviae and pollen in beehives. 

Subfamily Pyraustinae 

Larva: Crochets in a complete circle or in a mesopenzilipse on A9, L2 
present. 

Damage: They are mostly folders or webbers of leaves, or stem or fruit 
borers, ot mints, grasses, iegumes and cucurbits. 

Many species are pests of agriculture. The larvae feed in a slight web 
among spun-up leaves, or in stems, fruits and roots of maize, corn, sunhemp 
and other crops. 

Hellula undalis F. 

A mature larva measures 15-17m. Body greyish-yellow with five 
prominent brown to purplish longitudinal stripes on the dorsum. Lighter 
stripes occur on the sides and below the spiracles. Head dark brown to near 
black. Cervical shield shiny, purplish gray, pinacula when present 
inconspicuous. 
Damage: The larvae save first instar cover their feeding area with a silk web 
on which faeces and dirt collects. Attack young leaves and heart of plants like 
cabbages, cauliflower, and even seed b,;ds. 

Leucinodes orbonalisGuen. (Brinjal fruit borer) 

Caterpillar: It measures 18-23 mm in length. Creamy-white when newly 



1064
 

hatched, when full grown dorsum of body pink, head brown, prothoracic 
shield dark-brown, four dark round spots on each body segment; body 
sparingly covered with minute hairs, spiracles black. 
Damage:In early stage of crop larva can bore into the stem and cause dead 
hearts as a result of which shoots wither and dry. In the later stages it also 
bores into flower buds and developing fruits by making holes and feeds 
inside, which makes the fruit unfit for human consumption. Severe 
infestation leads to rotting of fruits. 

Sylepta derogataFb. (Cotton leaf roller) 

Caterpillar: When mature, pale-green with a brownish head, sparingly 
clothed in blackish hairs. Measures 4-5 cm in length. 
Damage:The larvae feed on cotton leaves from inside after having rolled 
them. In years of serious outbreaks, cotton plants may be completely 
defoliated. The American cotton isprefered to the desi cotton. 

SA TURNIIDAE 

Larvae highly specialized; stout and smooth, possess well defined or 
rudimentry scoli. Head rounded; fronto-clypeal suture wanting; spiracular 
furrows rarely present; chrochets biordinal. D1 wart of A8 fused into a 
caudal horn in some species. D2 warts rarely fused. Larvae are characterized 
by the scoli (spiny protuberances) on their dorsal surface, which serves as 
diagnostics. Labral notch very deep, body segments nearly distinct dorsally 
and with annulae, and plate not forked. All secondary setae relatively stout 
and nearly equal in length and thickness, setae relatively spare and easy to 
count in occular/antennal area. Fleshy lobes not present above legs. Thorax 
not conspicuously humped. A8 and A9 with dorsal scolus, scoli usually 
present on other abdominal segments. Head is smooth and rounded in 
Saturniidae, but angulate or bearing dorsal tubercles or scoli in the 
Nymphalidae. The combined characters of the chalazae or scoli (at least 
rudimentary), ,smooth hypognathous head, and fully developed prolegs on 
A3-6 and A16 with strong biordinal crochets arranged in a homoideous 
mesoseries distinguish ultimate saturniid larvae from all other Lepidoptera. 

Larvae feed predominantly on foliage of shrubs and trees. Most 
species are solitary, but some feed gregariously. 
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Philosaniaricini 

It feeds on Ricinus communis and yields Eri silk which is white or 
brick-red but not reelable, and is mainly used locally in Assam and Bengal. 

SPHINGIDAE 

Larvae stout and of naked appearance, usually smooth or with a 
granulated skin (in first instar), longer than 25 mm when mature. Head 
rounded to bumpy to angular. 8th abdominal segment bearing an obliquely 
projecting dorsal tapering horn, hence the common name "horn worms". 
tlorn relatively longer in first than later instar. Crochets biordinal in a 
mesoseries, feeding exposed, in day time. The diagnosis is that larvae are 
smooth, abdominal segments divided into 6-8 distinct annulets, A8 with 
median dorsal horn or button that does not bear setae. A10 terminating in 
three sharply pointed (angular) lobes, one dorsal and two lateral. A3-6 prolgs 
with many setae. Caudal prolegs similar in size to ventral prolegs. 

The domestic silkworm, some notodontids and a few saturniids are 
likely to be confused with sphingids because they also have A8 horn or 
scolus, but sphingid larvae have 6-8 annulets per segment while other three 
families have none. Spiracles elliptical, TI and A8 spiracles about same size 
as A I-7 spiracles. Ocelli six, small, in a arc, 5 below and 6 behind 4. 

The larvae consume prodigious quantities of foliage and several are 
pests of solanaceous plants such as tobacco, tomato, potato, etc. 

Acherontiastyx Westw. (Death's head moth) 

Larva: Fresh larva is pale yellow, while full grown has hard integument and is 
greenish, measuring about 5 cm long and 1 mm in width, often retards some 
of its anterior body segments and looks like a sphinx. Lateral sides are 
adorned by dark green to yellow oblique 8 stripes. The strongly curved horn 
like projections on the caudal segment of abdomen is conspicuous. The body 
of the larva is plump and is decorated with a pleasant mixture of soft colours. 
Damage: The larvae feed voraciously on leaves and defoliate the plants. 
Insect is capaste of inflicting heavy damage at times. It, however, draws our 
attention because of its peculiar characteristics. 
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Acheronitialuchesis (Fabr.) (Til hawk-moth) 

Larva: Full grown larva 100-125 mm long. Body yellowish, sprinkled with 
violet brown. The double curved horn is rough and is of the body colour. It 
mainly feeds on till Sesame indicum Linn. potato, brinjal and balsam 
(41yroxylon balsamur (Li nn.) 

Herseconvolv'ulii L (Til hawk moth) 

Caterpillar: Full grown larva 96-100 mmn. Dorsum of the body smoky-brown,
 
with short black lines across the secondary rings and clearly defined yellow
 
subdorsal stripe. The head ispale yellow. Cryptic colouration, skin smooth or
 
granulated. The 8th abdominal segment almost always bears an obliquely
 
projecting dorsal horn.
 
Damage_ Feeds on potato and green gram.
 

TINEIDAE 

With anal prolegs unlike the ventrals; D1 lower than D2 on abdomen. 
Body elongate and covered with minute spinules arranged in verdcal rows. 
Ocelli arranged differently, 1 & 2 separated from 3 & 4 with 5 beneath the 
antennae and 6 separated caudaly. Distance between ocelli 2 & 3 more than 
2x the greater diameter of ocelli 2. Prothorax spiracles included on 
(surrounded by) the distinct L pinaculum, which may be continuous with 
prothoracic shield. A1-7 with Li caudad of and at the same level as spiracle 
and as close or closer to spiracles than it is to L2. A3 with SD2 almost as 
large as SDI and with L1, much closer to spiracle than L2 is,A3-6 with SD2 
present above and in front of spiracle. Spinules absent on body. The 
abdomen possesses four pairs of ventral prolegs and one pair of anal prolegs; 
crochets always present and arranged in a uniserial circle or ellipse, rarely in 
mesal penellipse. 

Larvae predominantly herbivores, many scavengers. Larvae occur in 
protected situations, some tunnel in fungi, others scavenge beneath loose 
bark, in bat caves and animal burrows, or in human habitations. Many 
members of this family consume material of animal origin, especially fur and 
feathers, including articles of apparel; hence their common name, "clothes 
moths". Many larvae construct tubes over their food or inhabit a portable 
protective case. 
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A3 with SD2 much smallerA1.7 with L1 caudad of than SD1 and L1 and L2and at same level as nearly equidistant from 

spiracle, and as close spiracle 
or closer to spiracle (Tineidae) i ji.

than it is to L2

(Tineidae) 
 .G Spiracle 

2 'V?v2* 1 Ocelli not in a vii I vi
3 seinicircle. ocelli 0i 

a a i na 
1 and 2 sep a rated4 *96 

-240 ,0 from 3-4, with 5 Setal map of an abdominal 
beneath the antenna segment (Tortricidae) 

5 and 6 separated caudally 
1~. (Tineidae) 
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Trichophagatapetzella (L.) (Carpet moth) 

Larva: Full grown livj is about 10 mm long and about 1.25 mm broad, 
cylindrical, yellowish dirty white. Skin soft and transparent, head yellow 
brown, segments with thin white scattered hairs. 

Tineapellionella (L.) (Casemaking cloths moth) 

Caterpillar: White and vary in size from about 1/16 inch long when first 
hatched up to about 1/3 inch when full-grown, live in silken cases which are 
dragged about with them and enlarged as they grow. Head brown and a 
brown cervical shield, pigment along the dorsomeson lacking. 
Damage:It feeds on wool, skin, feather, etc. 

TORTRICIDAE (includes Eucosmidae) 

Full grown larvae are small, 10-25 mm in length, occasionally larger, 
somewhat cylindrical. Body is frequently more or less uniform in colour, 
near white, pink, green, purple or brown, and may possess a pigmented 
cervical shield, suranal plate and pinacula. Rounded, pigmented, head 
distinct, possessing a fron covering one-fourth to three-fourth of the distance 
between clypeus and vertical triangle, adfrontal areas usually touching 
vertical triangle, and six ocelli, usually unevenly distributed with the sixth 
always close to the fourth and fifth. 

Spiracles are usually broadly eliptical with eighth pair usually 
somewhat lkrger and more dorsad. Prolegs present on segments 3 to 6 and 10 
bearing uni- bi or triordinal crochets arranged in complete circles on the 
ventral prolegs. Crochets on the A10 prolegs are in a continuous row, 
wherease they are divided in some Gelechiidae. 

Li and 12 adjacent to A1-8; SD1 and A8 usually anterior; 
anterodorsal or anteroventral to the spiracle. A9 with D2 setae usually on a 
common middorsal pinaculum and closer to each other than each is to its 
own DI; A9 with D1 usually closer to S1 than to D2 and D1 and SD1 
frequently on the same pinaculum. A trisetose, T1 L group distinguishes 
them from pyralids. Many of species are pests of agriculture or forestry. The 
larvae roll leaves and skeletonize them. Example are Tortrix sp., Cacoeciasp., 
DIulia sp. 
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Spiracle 

0. Prespiracular 

wart 

Setal map of 
prothorax 

A3 •Prespiracular 
wart on prothorax with 3-setae 

A3 with L1 distinctly (Yponomeutidae) 
closer to spiracle (Pltella maculipennis
 

than L2 Diamond back moth)
 
(YponomcIutidac)
 

ib 

ita 
iibi 

iv"i / Spiracle 

Vvii .. Vi/ 
viii vii 

0/ .,VMViii-

Setal map of Setal map of an
 
mesothorax abdominal segment
 

Mesothorax with sela 

ia and ib closely associated; 
abdominal seta iv below 
loycl of spiracle 
(Yponomutidae) 
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Larvae are concealed feeders on living plant tissues, they bore into 
fruits, nuts or seeds. Many larvae are external feeders especially on foliage 
by skeltenising in rolled, folded, webbed, or tied leaves. They may feed as 
miners of fruits, seeds, etc. or within twigs, flower buds, fruits, and nuts of 
many wild and cultivated plants. Some of the common fruits attacked are 
apple, pear, peach, chery and strawberry. A good example is codling moth, 
Enarmonia(Carpocapsa)poinonella,whose larvae mine in apples. 

Enarmnonia(Catpocapsa) pomonella (Linn) (Codling moth) 

Larva: The larva is pinkish-white caterpillar with a brown head and is about 
3/4 inch long. Full grown larva passes winter in a thick silken cocoon. 

YPONOMEUTiDAE 

The larvae are miners, web builders over food, or exposed feeders on 
foliage. Similar to Plutellinae, but have multiserial crochets on shorter 
prolegs than are found among the plutelids. D2 lower than D1 on prothorax, 
prespiracular wart with 3 setae; LI and L2 approximate on segment A9, the 
converse of what is found among plutellid larva. Larvae are communal when 
external feeders. 

Subfamily Plutellinae 

Mature larvae 12-25 mm long. Colour yellow green, whitish marked 
with brown or orange stripes. Only primary setae. Frontoclypeus extending 
two-thirds to epicranial notch. 6 ocelli in a semicircle. Prolegs long, slender 
on A3-6 and AI0, crochets usually uniordinal, sometimes biordinal as 
uniserial cricles or slightly incomplete circles. 

Larvae of plutellids are similar to Yponomeutidae but have uniserial 
crochets, noticeably elongate prolegs, and Li and L2 separate on A9. 

Larvae feed in a slight web in leaves or occasionally mine leaves or 
stems; those of the cosmposlitan genus Plutella feed on leaves of cruciferae. 

Plutellaxylostella (Linn.) (Curtis) (Diamond-back moth). 

Caterpillar: The fullfed caterpillar measures 1/3" in length, small, slender 
and is pale-yellowish green in colour with fine scattered (some say thin) erect 
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black hairs over the body. Head yellowisn, mottled with dark brown spots. 
Damage:The caterpillars damage leaves of cauliflower, cabbage, radish and 
knol-khol, particularly in the head or in the heart. Central leaves of cabbage, 
or cauliflower may be riddled. A shot hole effect all over leaves is a 
characteristic of its attack. When disturbed on the plants the larva drops and 
suspends itself by a silken thread. 
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SPECIES INDEX
 

Acanthaspisquinquespinosa453 

Acanthiophilushelianthi 152,174844 

Acanthomytihs sacchari811 

Acanthomytilus sp. 811 

Acarophenar tribolii 307 

Acaropsi woodi 641,909 

Acaudaleyrodes citri 320,332,345 

Aceria mangiferae321,378,380,382 

Achaca janata 152,188 

Acherontiahchesis 1006 

A. st, 150,16.3,257,1005 
Acheta domesticus 4,92,148F 159,254 
A. hispanicus92 

A. viator 254 

Achoea janata985 

Achoriagnsella 643,996 

Acigona (=Bissetia) steniellts261,270,271,-


282,285,998 


Aclerda sp. 806 

Acontia gracllsi256 

A. intercepta256A. malvae 256 

Acrestenium graminea 

Acrida exaltata 62, 254 

Acrida evolta 74,75 

Acrida sp. 74,75 

A. turrita 254 

Acridella nasuta254 

A crocercopsphaseospora324,980 

A. zygonoma 256 


Acrolita raevana324 

Acrosteniun (= Nezara) graminea2,136 

Acrotylus hwmberiiants254 

A. insubricus 254 

Acyrthosipion pisum 77,481,537 

Adalia decempunctata 428
Adelsna ph, , ,,". 

p7itidisz 802 


Adhatonda vasica 777
 
Adonia varigata 154
 
Adoretus brachyp),ts324,325
 
A. nitidts323,403
 
A.palleits323,402,403,663
 
Adoretus sp. 324
 
Aedculus indica
 
Aegyptobiafonna 924
 
A. hamus 924
 
A. leiahensis 924,925 
A. monitus 923,924 
A. ntwntnths 924,925 
A. sahbrotis924,925 
A. senmper 924,925 
A. tragardhi 923
 
Aeolesthes sarta325,326 475,558,590,609
 
Aescults indica559
 
Aganthocons scaber255
 
Agathis aciculata241
 
Agetia sp. 582
 
Agistemusfleschneri 910
 
Agistemus mirabilis663
 
Agrilus dalbeigiae558595,610,611
 
Agrius (=Herse) coIwoilii 150,165
 
Agromyza sp. 148
 
Agrotis exigua 481
 
A.flaminatra 115, 119,225,255,293,517,985
 
A.ipsilon 3,29,30,117,132,150,478,479,480,

481,482,83,505,537,606,986
 

A. segetwn 28,29,30,117,293,606 

A. segetus 3,27,199 
Agrotis spp. 119,141,172,482,493,537,547 

A. vosilon 
A. ypsilon 117,145,255,293
 
Ahasverus advena 304
 
Aiolopus affinis 254
 

... ,

A. savipnii254
 



1016
 

A. 	simulatmx 74 A. notata255 
A. 	strepens 254,74 Anacanthotermes macrocephalus 703,705,-

A. 	famulus 254,89 709,710,71l,720,721,747 

A. tzalassinus62,74,75,83,254 A. peshawarensis711,719,720 

A ibizzia lebback 660 A. vagans 703,706,707,709,711,713,719,720,-

Alcides leoporidus 257 721,739 
Alcidodev affaber257 A. wroughtoni 699,711,719 

A. fabricii257 	 Anaphothripssundanensis 98 

A. porrectirostris600 Anaplonobiacontigus 910 

Aleurocanthus husaint320,332,339,341 Anaraphishelichrysi324 
A. woghumi 320,332,336 Anastatut coinbatorensis49 

Aleurolobus barodensts262,277,284,285 Anatefranychus daleae 911 

A. 	citrfolu 320,33Z,339,340,342 A. hakea 911 
A. marlatt 320,312,343 	 Andaspis kaziniae 811 
A. nirti/tcus 320,332,342,345 Andrabia kashmirensis 777 
.I/lc'iroplatus 446 Angynis sp.457 
A h'urotrachehutssp.320,332,345 Angulitenres debraensis 438,714,734 
Alerotutberculatus447 A. hussaini 438 714,734 
Aleurotubercu/atusctrifoht Angulitennes. sp. 438 

A. ja~mini 320,332,345 	 A. punjabensis 714,734 
A. Inurravat, 320,332,345 Aninala dilatata 5 
A/philobits laevigatus255,304 A. dorsalis 5 
Anzblydromella plebitts 361 Anisolabis (=Euborelli) stalli 149,162 
Anibh'yevw . al'rodis498 Anisopteromalus calandrae 307 
A.finlandicu v 909 Anjeerodiplosis peshawarensis 326 
Amby'crtrs .%p.219 Anomala dinidiata 324 
Anzuimis ochahenis 926 A. polita 606 

Antteznne5 al/anticus689 Anomis (Cosmophila)flava 256 
A. 	baluchisltnicus 713,733 A. sabulifera 242 
A. belli 438,710,713,733 	 Antigastra catalaunalis 150,163,190 
A. 	dentatl 438 Antonina graminis 802 

A. paradentalus 438,713,733 Antonina sp. 802 
Amitus sp. 345 Anuraphis (=Brachycaudus) helichirysi 
Amor,,oidea spp.257 324,325,427,430 
Amphibohts venator 307,313 Aonida shastae 828 
Amraenmyia sp. 321 Aonidia zizyphi 323,791,811,828 
Amrasca sp. 106 Aonidiella abietina 811 
Anrasca higuffula 170, A. aurantii 322,323,346,347,447,790,811,-
A. 	 devastans 132,169,193,204,255,478,479,- 818,819 

482,498,499,760,761,762,772777,785,786 A. citrina 320.321,323,790,791,811,818 
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A. orientalis321,322,323,790, 791,811,821 
Aonidiella spp. 790 


Apanteles 35, 37,38,244 

A. angaleti 231 

A. derogatae 222 

A. diparopsidis 222 

A. flavipes 70 

A. galleriae 643 


A. glomeratus 544 

A. lacteicolor 
A. opacui 222 


A. nificnis 138 

A. sagax 222 

A. 	stanloni222 

A. ubandints522 

Apattra iris 993 

Aphanus (= Elasmnolonms) sordidus 149 

Aplichnts asYchis 164 

Aphelinity 486 

A. ba':alis 234,531 

Aphidencyrtus aphidivora 531 

Aplhditts absinthii 531 

A. matricanae154 

Aphiaitts 3p. 486 

A. transcapicus 77 

Aphis andinis324,325 

A. avenae M 
A. citriciduts320 

A. 	craccivora 149,161,228481,482,529,530,-


531 

A. cucumeris 483 

A. cucurbiti 483 

A. duranti 228 

A. fabae 28 467 

A. frangulae 483 

A. 	 gossypii 193,210,255,288467,477,47c-

480,483,485 
A. labuni 529 

A. 	legunmiosae 529 

A. 	inaidis 25,77 

A. medicaginis529
 
A. nerii 

A. papilionaceanim529
 
A. pond 467
 
A. robiniae 529
 
A. padi 111
 
A. solanina 483
 
Aphytis maculicontis468
 
Apliytis sp 468
 
Apion corchori 242,245
 
Apis cerana 613,614,615,619,624,633,639,

640,641,644,645,646
 
A. dorsata 614,619,647 
A. florea 615,639 
A. indica 613,616,645,646,647,648 
A. 	 nielifera 613,614,615,616,61(),624,640,

642,644,645,646 
A. meilifera camica 620
 
A. mellifera caucasica 616
 
A. enellifera lingustica616
 
Aplastomoqha calandrae 307
 
Aplonobia calanie 910
 
A. (Paraplonobia) echinopsili 920
 
Apodents sissu 578
 
Aponychus 445
 
Aponychus h.pus 326,911
 
A. cor, ,z7,' 911
 
A. expansus 912
 
A. sulcatus 912
 

Apriona cinerea 558,592,610
 
Aproaerenia modicella 149
 
Apsylla cistellata 321
 
Araecents fasciculatus 257
 
Arboridia vinealis 771,772,773
 
Archolennopsis bahchistanicus 711,720
 
Argjriasticticraspis 265
 
Anogeia rapae 555
 
Aschersonia aleyrodis 202,498
 
Ascia brassicae 541
 
Ascogaster sp. 245
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Ascolis imparata558,561 Bagrada481 

Aspidiella sacchari811 Bagradacniciferantin 100,148,156,170,527 

Aspidiotus destntctor 321,322,376,790,791,- B. hilaris148,156,170,481 

812,826 B.picta 100 
Aspidiotus sp. 812 Bakerinaaculus 913 
Aspongopusjanus 478 B. carracis913 

A. sp. 812 B. levidus 913 

Astrothripssp. 320 B. nonnalis 913 
Atactogasterflnitinus257 Balchuthasp. 2105,132 
Athalia. lugens proxina 148,156,19i,482,- Batocera rufomaculata 321,326,372373,

483,538 376,445,663 
Atherigona naqvii 61 B. rubus 321,372 

A. orientalis61 Batroceracucurbitae489 

A. oryzae 5 Bdellasp. 910 

A. rondani83 Beauveriabassiana582,590,593,611 

A. soccata5,53,61,72 Begonia 169 

Atherigona sp. 53,72,129,134, Benisiagoldingi495 

A. varia 61 B. gossypiperda,495 

A. varia soccata83 B. longispiea495 

Attagenus Inegatoma 304 B. nigeriensis495 

Attractomorphaacutipennis4,48,76 Bemisia tabaci 236,148,157,171,193,478,-

A. crenulata254,479,483 479,480,481,482,495,537 
A. psittacina254 Benama hutsoni 222 

Aulacaspisdiscontm 812 Bensoniesjacquemoidi294 

Aulacaspis3p. 812 Berberislycium 565 

A. tubercularis321,790,812 Bifiditennes beesoni 691,695,697,698,-
Aulacophora257 699,710,717,736,737,739,745,747,748,749 

A. africana477,486 752 

A. atripenis477,478 Biscintslapidorius910 

A. foveicollis 477,486,488,489 Bissetiasteniellus 270, 7;,2S, 

A. lewesi 489 Biston regalis 558,564,609,611 

A. stevensi 489 Blattelagennanica304,313 

Austroascaelongata 778 Boisteresarisanus884,892 

A. jainkandensis777 B. longicaudotus884 

A. tuberosa 777 B. tryoni 884 

A. viriferae 771 Bombyw mori 649,650,973 
Autographa (=Plusia) nigrisigna 135,138,- Bracgttrypesachatinus242 

483 Brachmia arotraea3,39 

Ayubiana lantanae777 Brachycaudushelichrysi467 •, 
Bacillusthuringiensis566,569,611,643,645 B. macroscopa39 
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Brachycotipisnursei 568 B. spurcus928,933 
B. tachardiae241 B. utriculus 929,934 
Brachytrypesporicntosits254,607 B. ventus 929,934 
B. convolvulli 39 B. ziaii 930,935 
B. engrapta39 Brassicacampestris 556623,646 
Brachtrypesachatinus 123 B. napus 623,647 

Bracon chinensis 70 B. oleracea293,646, 

B. gelechiae231 Brassicasp.619 
B. greeni231, 241 Bregmiatothripsbrachycephalus100 
B. kirkpatricki 231 Brevicoryne brassicae 147,153,190,467,482,-

B. lefroyi 241 547 
Bracon spp. 38 Brevipalpusanicus 321,326 
Brevicoryne brassicae483 B. oersicanus325 
Brevipalpus amicus 321,326,928933 B. plexus 326 
B. apalos 929,934 B. rica 322 
B. californicus 904,927,931 Bruchobiuslaticeps307 
B. cly),ealis 927,930 Bmtnoides stuturalis 71,345 
B. creber 929,934 Brns sp. 204 
B. disparis 927,931 B. suturalis71 
B. dosis 927,930 Bryobia eharai914 
B. favus 927,930 B. longisetis 914 
B. hafizii 935 B. praetiosa324,325,326,663,903,914 
B. hashnii927,931 Bterochionspersicae872 
B. juncae 928 Bucculatrixspp.257 
P. juncus 931 Buprestis geometrica558,603 
B. karachiensis929,935 Butia monosperma 660 
B. kasuriensis935 Cacoeciaspp. 257 
B. mingoraensis928,931 Cactoblastiscactonim 996 
B. obovatus 926,928,931 Cactus 350 
B. oniantis928,931 Caiaquemia 812 
B. patulus 935 Calandraoryzae (= Sitophilus oryzie) 
B. persicanus928,933 Caliothripsindicus556 
B. phoenicis 904 Callosobnichusanalis 136,144,304,311 
B. plexus 927,930 Callosobnichus.sp. 136,144,308,315,632 
B. portheo 935 C.chinensis 302310 
B. recula 928,933 C. maculatus 194, 304,307,310 
B. rica927,930 C. phaseoli304 
B. rugulosus929,934 C.subinnotahs304,312 
B. solidus 929,934 Compoletischlorideae 138 
B. spinosus 935 Camponotusspp. 208 OF1 
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Campylomma nicolasi 155 Cerococcus hibisci255,810 
Canispidsp. 210 Cerodontha incisa 130, 133 
Cannabissativa Ceroplastodeschiton 323,791,804 
Caradrina (Laphygina) evigua 988 Ceroplastes actinifonnis 321,322,790,804 
C. ftlnceti 121 C. blaclani 231 
Carcelia medicella 37 C floridensis 321,322,790,791,804 

Carda (Ephestia) cautella 318312 Ceroplastessp. 804 
Carea subtilis 324 Cerosipha gossypii 483 

Carpocapsa 450 Cerosipha substerranea 144 
Carpogl)phtus lactis 908 Cerura wisei 563 
Carpomnyia vesiviana 322,323,397,399,400,- Chaetodacus cucurbilae 489 

401,444,837,844,878;893,894 Chaetospila elegans 307 
Carpophilus dimidiatus 323,324,326 Chelonusnfus 245 
C heiniptens323,324,326 C. sp. nr.,currimnaculatits231 

Caspiafistula559,611 Cheyletus eniditus 910 

Catanaparceseloa345 Chilo 

Catantopsannexuis 254 C. (= Chilotrea)attricilius(ia) 261,284,285-

C. indicus (ca) 254 1000 
C. Pinguis 62, 74 C. infuscatellts(a) 261,265,283,1000 

Cavelerious exrcavatus 262,279 C. laxzhimiellts 265 
Cednis deodara 562,563 C. oyzae 10 
Celerio lineala 323 C. parlellus 1,664,84,85,124,261 

Cenopalpus 935 C polychrysa 2,12,17 
C. aratts 936 C. simplex 10 
C. capacis 936,938 C. suppressalis1,10,12,971,1001 
C chiltraliensis 937,938 C. trypetes 271 
C.dignts 937,938 C zonellus 83,84,85 
C. favosus 326,937,938 Chiioconts bipustldatus 432,463 
C. haqii 936,938 Chilomenes sexanaculata 214 
C. honialos 937,938 Chilotraea infuscatella 265 
C. limbatus 937,938 Clionaspis chir 812 

C. orakiensus 937,938 C.polypora 812 
C. picitilis 936,938 Chionavpis spp. 255 
C. ramus 936,938 Chortinaspis decorata 812 

C. saryabeinsis 936,938 C.fissurella 812 
C. virgulatus 937,938 ChrotogonusConcavus 254 

Centrococcus ilsolitus 556,802 C. hgubris254 
Cephaionomia elengens 307 C. saussurei 254 
C. tarsalis307 Chrotogonus spp. 88607 
Ceratilis capilata 882,883,884,893 Chrologonus trachypterus trachyptenus 254 
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Cirotogonustrachyptenis i-obertsi 254 

Chrotogonus trachyptents 62,75,133,149,-


170,193,194,242,532 

Chirysomphalus aonidum ?20,3.!],-


322,790,791 

Chrysomphahsdictyospenni 320,347 

Cuysomphah s fictis 812,82.3 

Chrysopa canica 231 

Chiysopa sp. 204,214,219,331,345,428,663 

Cicadella sp. 106 

Cicadula sp. 105 

Spectra 763 

Cicadulinabipunctella 2 

C Sewpunctata 24 

Cirphisuimpuncta 123,169 

C. dictyospernum (= C dictyospemi) 
Clavigrallagibbosa 136,144,145 
Cletus biptnctatus 136,144, 
C. signatus 103 

Chaphalocrocis medinalis3,37 

Coccidaesens 804 

Coccinella 1,432 

C. repanda 3 

C. septeinpunctata71,463 

Coccinella sp. I 

C. undecipunctata 154,463 
Coccus hesperidum 321,322,790,804 
Coccus discrepens 791,804,834 
C. hesperidum 321,804 
C. mangiferae 321,804 
Coccus sp. 792,804 
C. viridis804 

Coelostema spinator 258,763 

C. mangifera 790 

Cofana (Tettigella) spectra 2 763,765 

Colasposoma auripenne 258 

Colopalpus eriophyoides 322,939 

C. mathysati 939 

Comperiellasp. 345 

Conogethes (=Dichocrocis) punctiferalis214 


Contariniasoghicola 537
 
Contariniaspp. 258,537
 
Copidosoma hochleri 522
 
Coptotennes curvignathus 736
 
Coptoternesfomnosanus 711
 
C.hehni 69.5,711,722,735,730,739,744,749
 
Corcyracephalonica 63,257,304,308312,316
 
Coniinytihsafghansis 813
 
Corthipps sp, hir. indictus 76
 
Corthippit, sp 76
 
Coryna spp. 258
 
Cosmophilaerosa 256
 
Cosmopolites sordidus 323,393,395 445
 
C. (Anomis) fulvida 256
 
C sabulifera 246
 
Crambussuppressalis10
 
Creatonotus gangis 3, 38
 
Creontiadespallidus 2
 
Crocidolonia binotalis 547,555
 
Crypticerasp. 800
 
Cryptolestes fermgineus 304
 
Crypotothelea crameri 558,567
 
Cryptoparlatoreopsishalli 813
 
Cryptoparlatoreopsis meccae 790
 
Ciyptoparlatoreopis sp. 813
 
Cryptoternes havilandi 701
 
Cryptotennes karachiensis 691,692,700,711,

718,737
 
Cydia 450
 
Cydia pomonela 449
 
Cylindrothorax ruficollis 4,50
 
Cyrtacanthacris latraica 254
 
Dactylopius confitsus 807
 
D. nipae 257
 
Dactylostenum hydrophiloides 394
 
Dacus sp. 861,862 894,896
 
D.ciliatus 321,323,356,394,397,399,478A837

843,861,864,865,867,868.
 
D.correctus 843,873
 
D.cucurbitae 320,354357,359,394,397,398
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399,400,461,477,489,843,847,858859,861 
867,86 869,870,873,882,883,884,891,893 

896 


D.diversus 321,322,356,359,371,383,394,-

397,398,843,847,857,861,869,870,893 


D.dorsalis 320,321,322,356,359,371,394,-

397,398,399,400,837,843,844,847,853,860 

861,863,882,883,884,888,892,893,894,896 


898 

D.femigineus 321,322,323,324,325,268,369,-

371,383,384,394,397,844,850 

D.hagcni 394,397,843,873 
D. incisus 324 


D. latifrons 394,397,873,882 
D. logistyhls 394,397 
D. scutellaris394,397 
D. tau 843 

D. tryoni 322 

D. 	 zonatus 321,322,323,324,325,348,356,-


371,384,394,397,398,399,400,461,478,837 

843,847,856857,888,891,892,893,894,896, 

898 


Dalbergiasissoo 561 

Danaisclrysippits 994 

Danausplexippus 994 

Dasychiramendosa 323 

Dasychirasp. 569 

Daschirasecuris 

Dasyses nigosellts324 

Debregeasiahypoleuca 777 

Deliaplatura537 

Dennanyssusgallinae908 

Diacrisiaobliqua 135,145,149,150,152,183,-


184,242,256,259,260,556,972 

Diachrysia(Phtsia) orichalcea3,31,483 

Diaereliellarapae 154 

Dialeurodescitri 320,332,333,338,339,345 

Dialeurodeselongata, 20,332,337,341, 

D. eugeniae 324 

Diaphoinacitri 320,327,329,445 


Diaspidiotus caucasicus 813
 
D. prononun 791,813 
D. transcaspiensis813
 
Diaspissp. 325
 
Diaspisechinocacti813
 
Diatraeacaltunzina 265
 
D. shariinensis265
 
Dichocrocis (= Conogetes) punctiferalis
 

190, 257
 
Dichomeris eridantis576
 
Dioryctria abietella 598
 

Dirhinws giffardi399
 
Discuspiditennes punjabensis 710,714,734
 
Disophryssp. 35
 
Dociostaurnsmaroccanus 673
 
Dolycoris indicus 151, 152 a
 
Doralisfrangulae483
 
Drino imberis 236
 
Drosichasp. 39, 663
 
Drosichamangiferae801,835
 
Drosichasp. 800
 
D.stebbingi 290,321,362364,446,447,789,

790,801,835
 
Drosichiella tanarindus 446
 
Drosophilamelanogaster
 
Duplachionaspissp. 813
 
Duplaspidiotustesseratus813
 
Dtironiella sp. 76
 
Dysdercus cingulatus 193,255,556
 
D. koenigii 214, 255,479
 
Dysmicoccus carens 802
 
Eariascuprooviridis256
 
E.fabea 478,986 
E. 	 insulana 193,236,239,240,241,2564

478,500,501,986,987, 
E. 	 vitella 193,236,239,240,241,256,478,

500,501,98a987
 
Ectropisdeodarae562
 
Edwardsianaquettensis 771,772,774
 
Edwardsianasharfi 772
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Elasmusjohnstoni 231 Eremotennes paradoxalis 438,695,713,732 
E. syfeptae 222 Eremotennes sp. 692
 
Elkneria (Dasychira) 558 Eretmocerus mundus 498
 
E. (Dasychira)mulleri 569 Eretomocents sp.345 
Enmaloceradepressella261, 268,998 Ericarceliakochhians 236 
Empoascaalbizziae 777 Eriochitonamygdalae 792,804 
E. apodema 778 Eriococcussp. 802 
E. bostanen vis 771,778 Eriophyes mangifera 905 
E. capsicae 778 E. sheldoni 905 
E. cicerac 778 E. tulipae 905 
E. decedens 771,772 Eriosoina lanigenmni 467 
E. deavtans 70,786,787 Erythroneura atropictila 777 
E. thtara324 E. chattdlid 771 
E. flavescens 153,189,190 E. hazarensis772 
E. halaensis 772 E. kashmiriensis 772 
E. kerri 778 E. rhamnicola 771, 772 
E. masoodi 778 E. samadi 771 
E. papayae 324 Etenisia (= Etiella) zinckenella 135,142-
E. punjabensis 771,772,777 556,998 
E. sesamae 778 Etielia spp. 537 
E. signala 777,778 780,787 Eublemnma aniabilis 663, 987 
E. .indhensis 778 Euborellia stalli 190 
Enannonia 450 Eucalyptus 349 
Enannonia (Carpocapsa) pomonella Euchrysops cnegus 146 
Encarsia hlea 498 Eudents agromyzae 143 
Encarsia sp.345 E. lividus 143 
Entomophthoraeaitialis486 Eulecanum coryli 324,325,326,792 
Ephednms sp.nr cerasicola 531 Eulecanium sp. 792,805 
Ephestia caultella 304,307,30,312,313 Eulecanium sp. hir. titiae 792,805 
Epicalotenncs pakistanicus 691,699,711,- Euproctis abjecta 152 

717,737 E. cervina 3 
Epicauta spp. 258 E.(= ponhesis) fraterna 124,152,177,-
Epilachna demurili 478,479,503,504 182,257, 322,323,324,325,404,405,984 
E. dodecastigma 477,479,503,504,506 E. lunata 185, 190,257,322,323,404,558,-
E. vigintioctopunctata 504,505,506,555 559,984 

Epipyrops melanoleuca 276 E. hiatus 153 

Eremotennes dehraduni 438 E. scintillans 146,150,559 

E. fletcheui 438 E. signata 324,325 

Erentotennes maliki 713,733 Euproctis spp. 148,157,173,558,663 

E. neoparadoxalis 438 713,732 733 E. virguncula 3,36 
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E. xantlhorrhoea 3 Gibbitin sp. 304
 
Eurybrachys tomentosa 255 Glyptomorplia deesae 70
 
Eurygasterinaura 134 Gnaphalocrocis medinalis
 
Ewrytoma samsonovi 325 Gnorinmus labella 361,909
 
Ewrytonia Sp). 143 Gnorimoschema heliopa
 
E. syleptae 222 G. opercudella 520,977
 
Eusehts mediocris 361 Gonia sp. 236
 
Eutennes exitioslis 751 Goniofus marasini82
 
Eutetranychus mirpinensis918 G. nursei 241
 
E. 	orientalis 320,321,322,325,326,663,903,- Goxiophthaniushalli236
 

916 Greenaspis dectniata 814
 
E. ser/iaculatus320,321,910 Grewia asia/ca 646 
Euxvoa 119,606 Gr/l/odesInelanocephahs254 
E..sgetin (is) 117,256,293,606,987 Gr,llotalpa africana 255,262,523,-
E. .%pnifera 119,256,606,987 525,554,607 
Euzopherapeticella 479,510,556,999 G. orientaliv (= afncana ) 4,481 
Evttianussp. 109 Gryllus bimaculatus 92,14/8 193,195,254 
Ftonstasorbillans 37 G. domesticus 92, 133,499 
Eyprepacneinis alacres 254 Gymnaspis sp. 814 
E. ploran. 4 GymnogryIts elythrocepha/ts 607 
Femsia virgata 255,320321,322,482,790,- Gypsonoma hapalosarca572,611 

791,802 Haltica caentlescens 326 
Ficus bengalensis 559 Haplotirips priesnenanus 100,133 
F. carica 660 	 Helianthus annuits 646 
F. glometrata 559 Helicoverpa onnigera 62,78,532 
Ficus sp. 658, 660 Heliococcus sp. 789 
Fioriniadi.tinctissina 813 Helionidia notata 777 
F.hederae 813 Heliothis annigera 119,135,137,149,150,-
F. neiriifolii814 	 151,152,236,256,260,478,480,482,532,533 
F. Pakistanenses 814 534,536,537,987 
Forcipula quadrispinosa H. obsoleta 119, 293,532,988 
Forcipula sp. 813 H. cyanea 4, 51 
Fusarium monilifenne 381,382 Heliothis sp. 212,175,547 
Galleriamelonella 632,643,645,996,1001 H. spp. 172, 236 
Gastropoda 608 H. zea 119 
Getaparlatoriapseudaspidiolis 321,790,814 Heliothripssp. 322, 
Gen. r.filipia 814 Helu/aundalis 483,553,555,556,1003 
Gen. nr.pa/nlaricoccus814 Hemaspidoproctuscinereus322 
Ge, ur. planocooccoides 802 Heiniberlesia lataniae321,322,790,791 
Georgiobia hyderabadiensis919 Henicospihismerdarius35,814 
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H.horsefields 35, Idioscopusfreytagi 704,
 
Henosepilachnasparsa481,482 Indarbelaquadrinotata580
 
H. 	 (= Epilachna) vigintioctopunctata Indarbelasp. 325,326
 

479,481,503,504 L etraonis320,321,322
 
Henviobilssp. 214 Ipomoea 196
 
Herse convolvuh 323,416,417,420,1006 lps Iongifolia 586,588
 
Heterococcus reht 262,802 Ischiodan scutallaris 214
 
Heteronychusbrevipodus 919 Juglans regia 565
 
Heteroternescardini752 Kapsani ingorensts 777
 
Heterotennes indicola 692,695,711,722- Kennes sp. 888
 

735,737,739,740,743,744,745,746,747,748 Kiritsch'nkellasacchari262,789,803
 
750,752, Laccifer lacca 323,657,658,789,791 

Hibiscus 169 Laemopohalcus nzinutts 305 
Hieroglyphus banian 62,74 Laethitlicus oryzae 301, 305 
H.nigrorepletus 62, 78 Lagersiroemia indica 559
 
Hieroglyphus spp. 41 Lantana acutleata 559
 
Holcocera pulverea 663,976 Lapazia peshawarensis814,832 
Holotrichia spp. 149,162 Laphngma evigua 121,242,244,293 
Hyadaphis avenae 111,113 Larvacanis transitans 446,904 
H.anindinis 467 Lasiodenna semcorne 305,307,308,310 
Hyaloptenis pnii 467 Laspeyresir 450 
Hydronomidius molitor 4 Lath eticus oryzae 5,316 
Hylemya antiqua 480 Lecaniunm fornucarii 321 
Hypera veriabilis 129 Lecucania inferens 14,124 
Hypsipyia robusta 596 Leucania unipuncta 123 
Hystrix africaeaustralis 609 Lecucania inferens 14 
H. cristata 609 	 Lepazia peshawarensis 792 
H. indica 608,609 Lepidosaphes bahchistanensis 792,814 
lcerya aegyptiaca320,321,322,790,791,801 L. conchifonns 320,790,814 
I. pilosa 801 L. gloverii 320,790,814 
L purchasi 789 L.pallida 321,790,815 
L seychellantin 801 L. sp. hr.pallida 815 
Icerya sp. 323,801 	 L. pistaceae 791,792,815 
I. sp. nr. seychellantm 791,801 L. tubuloumi 815 
Ichneunionid236 Lepropus (Asrycus) lateralis257 
Ichthyuraanastoinosis558570,611 Leptinotarsadecemlineata481,528 
Idgiaflavibuccis4, 51 Leptocorisa acuta 2,22 
Idioscopus clypealis 321,362,363,763,764- L. oratoi us 2 

769,770 Leptocorisaspp. 23,255 
L karachiensis764 L. varicontis2 
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Leptoglossus spp.2'55 Manica testulatis 135, 143,537
 
Leucaspis coniferantim 815 Meigenia bisignata 580
 
Leucutodes orbonalis479,507,1003 Melanagromyzaobtusa 136,143
 
Leucop's grAseola 214 Melanagronwzaphaseoli 145,151,175
 
L. nltgr.Cots 214 Melanaspisglonjerata 815
 
LU acopterasphenograpta 575 Melanaspis unopinata815
 
Lindingaspts femat 321,790,815 Melanaphis acchan 262
 
L. flondana 321,790,815 Melanophi a picta 583,588,610 
Lipapsim (/~su 482,483 Melasomapopuli 579 
Liromsza hoilicola 481 Melia azedarach 561 
t ithocolhtts tarcha256 Melissblapte"depressella 268 
Locu ta Imtptlona 254,607 Menochillus semiaculatis (ala) 154,345,-
Loiigumunpus swt cian 77 428 
1 opho ateres limillm 305 Merops onentahs 616,632,644 
Lopol e aspi Japonica815 Metactluts mangifera 905 
Lop/ cucaspi sp. 815 Alicrobracon hiebetor307 
Lupotarsonclits nvcyehophauts 906 Microbraconsp. 78 
Lypa'us hopce 255 Alicrocerotermcs bahchistanicus 438,687,-
L pandunts 255 689,712,730,731,740, 

Lviantna325 M. championi 438,703,708,712,730,732,744-

L. (Portheltna) (tlspar 984 747,751,752 

L.%v.%phlcbusi fabunn 531 M. chaudhryi 713,, 732 

Alachaerotu plamtae 255 M. heini 438, 713,730,731,740,751 
Alacouelhcocct" lursttitts 323,791,803 M. lahorensis713,731 

Mac ioglosum stellatarium 323 M. /ongignalhus 438,713,730,731 
Aacope acavatuis 279 M. mnaliki 713,730 

AMl topc avenae 111, 132 M. pakistanicus 713,731 
Alacrowtphitn grananwn 111,467 A. prochampioni 713,731 
At. rosuactfonni.s 288 Microternessakesarensis 438, 713,730,732 
Al. pis 2,8 M. tenuignalhtus 713,730,731,740 

Al. sonclu 152 Microplieitsmycophagts 438 

Macro iplim (Stlobion) mnscanl/hi 77 Microplieits nifiventris 245 

Afacroitlhoella ,sanboni 288 MicrotelLs obesi 95,148 193,199,255,-

Al trosichcs p. 106, 132 262,441,483,695,712,728,735,736,740 
Alacrotenmse belicuosus 750 M. obests 280, 281 
Afalaco.oma indictif 982 M. mycophagus 710,712,727,728,735 

Ala/us punmla 565 M. sindensis 710,712,728 

Alancipimin bra.sicae 541 M. unicolor 439,712,727,728,740 

AlaravInia tapeza/is 62, 82 Microtennes sp. 692,703,736,751 

Alai,aronia pyloalis 558,566 Mocis (Pelamia) undata 256 
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Monodontomenis dentipes 570 

Afonolepia khasienvis 323 

A. orientahs481 

AM.signata 149, 162 

Aonis alba 566 


Monts indica 566 

Murrayaeatotca1343,345 

Ayioparda/s pawdalina 460,837,844,847,-


874,875,886,887,895,896 

AMy/abrs pustulata 136,144 


Mvlocents blanth 150,257,478 

Al. di.%color 4,257 

Al. maculosus 150,174,193,219 


Al. vabulosutv 4,52,257 

AL tran mnannus 257 

Ayopardalt pardahina 478,494 


Afvvlhmna (= Pseudaletia = Letucania 


= Cirphi. )2 

AL lore, 62, 


Mythimna separata (= unipuncta) 2,61,82-

83,123,1.33,537 


Mvzus obtwdirostrs 63, 77 

Al. persicae 77,148,153,169,171,288,324,325-


428, 429,461,462,480,547 

Nardo cunzaei.s 282 

N. phaeax 282 

Neomargarodesniger 803 

Neoternes lectonae 696 

Nephotettix apicalis2,19 

N. cutticeps 2 

N. impicticepv 2,19,20 
N. nigropictus2,19,766 
N. spp. 763 


N. virescens 2,763 


Nepticula spp. 257 

Nemin odonim 565 

Neteliaparvulas241 

Nezara viridula 136,148,151,153, 172 255,-


481,524,526,537,556, 

Nilaparvatahgens 781,783,784 


Nilotaspis halli 815
 
Nisia atrovenosa781
 
Nisotra madurensis 257
 
Nipaecoccus vastator320,32-3,790,791,803
 
Nodovtomo subcowattien 322
 

Nonogria inferens 124
 
Nupswrha bicolor242
 
Nygmia huata 257
 
N. vanaA 257
 
N. Aanthonhoea257
 

Nymphula depunctalis 3,40
 

Nyyinma fratrona 257
 
ObIgonycg' (reckiella) indicus 903
 

Obhgota VIp. 247
 
Obereabrevis 146
 
Ochropleura (Agrotts) )pstIon 62,77
 

Odonaspis /)enwcillata 816
 
odonasti .'sp.815
 

OdonaspisAecreta 816
 

O..sp. cesreta 816
 
Odoiponts longicolis 323,44.5 

Odontotennes ahnorensis 711,725 

0. assinuthi 711,727 

0. bellahunisensis 438
 
O. dehradunm 712,725 

0. gurdaspurensis438 712,726 
0. horai438,712,725,727 
0. lokanandi695,696,712,725,726,749 
0. 	obesus 97,148,152,160,255,438,439,481,

689,690,695,696,700,702,704,710,712,725 
726,735,736,737,739,740,747,749,751,753 

0. par'idens.712,727,740 
0. Peshawarensis712,726
 

Oedaleusobniptus 76
 

0. senegalensis76
 
Oliams albifacialis 781
 
O. hodgarti781
 
Oigonychus (Reckiella) indicus 262
 

0. longus 919
 
0. pratensis919 	 1') 
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Onunatius sp. 24 P. pseudopyri321,325,790,791,816,831
 
Opatorides punetulatus 305 P. sp. 791,816
 
Ophionmyia (Melanagronyza)phaseoli 481,- Parlatoria ziziphionis 347,790
 

537 P. ziziphus (= P. ziziphi) 320,816 
Opitts fletchri 492,858,884 Paraplonobia concolor 920 
0. lon4caudatus 399 P.danaensis 920 
0. oophlthis 888 P. pencillatus 920
 
Orosius albicinctus 106 Parlatoreop.sis longispinus 816
 
Ortheziasp. 800 Parthenolecanunm coni 796
 
Orvctes na.wconis 326 Passer domesttcus indicus 453
 
0. rhinoceros 322,384,385 Parthenolecanium sp. nr. pesricae 791,792 
Oiyzaephilus mercator 305 Patangua sucinta 671 
0. 'arinamensis .5,63,302 Pectinophora gossypiella 193,224,256,258 -
Oscuella frit 1.30 294,977
 
O.ja chinensis (la/e ) 3,43 Pelopides matluas 3
 
0.multdentata3,42,62,74 Penipher affinis 257 
0.velox = (C chinensis) 3,42,254 Pentalonia nigronerosa 322 
O.vcare/nu loetus 151,171,255,479,533 Penfamerismus oregonensis 939
 
PachnL'phoflts sp. 129,132 Perassopnetumon sp. 791
 
Pachvdiploit v ogyzae 5 Pericalha richini 256
 
Paednes fuscipe. 71 Perigaea (= Prospalta) capensis 152,177 
Paleacntavemata 979 Periplanata americana 305 
Palonsratzburgi 30.5 Perissopneumon sp. 323 
Panara (= Pelopides) guttata 3 P.ferox 801 
Panonvchus citri 321,357,360,920 P. (Drosichiella) tamarindus801 
P. mor 920 Perissopneumon tamarindus (= P. 
P. u/tm 472,909,910 Drosichiella tamnarindus) 320,790 
P. wellsi Perorinia neriifolii 791 
Papilio 356 Petrobia cardi 921 
P. demoleus 320,352,354,356,445,995 P. (P) latens 921 
Paracheyletus wellsi 910 P. (T) nocitus 921 
Paralepidosaphes ussuriensis 816 P. shirakensis 919 
Paralitomastix variiconis 452 P. (T) tribuhs 921 
Paraleuix scaber 76 Petrochlonis (Lachnus) persica 465 
Parlatoria blanchardii 322,390,391,791,816 Phalaena 450 
P. cinerea 321,324,325,790,791,816 Phanunts sp. 236 
P. ghanii 816 Phenacaspis hedyotidis 817 
P. oleae 320,324,325,467,790,791,816,- P. iceryoides 255 

829,831 P. saccharifolii 262 
P. cypta 321,322,790,791,816 Phenacoccus hirsutus255 
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Phenacocussp. 803,817 	 P. xylostella 158 483,545,547,553,1011 
Philosaniaricini 1005 	 Podomyia sp. 568 
Phlaeobapanteli 76 	 Poecilocents (=Poekilocents) pictus 254,-
Plthorimaea (Gnorinoschena) operculella 482,555,607 

480,481,520 	 Polistes hebraeus 323 
Phycita infusella 257,1002 	 Polycha depressella 268 
Phycodes minor 326 	 Polygraphus 558 
P. radiata 326 	 Polygraphus longifolia 588 
P. citrella 320,351,353,446,980,995 Polyocha depressella 268
 
Phyllotretacholanica 4 Polyontinatts boeticus 146
 
Phytonmyza atriconis ( = horicola) P. saccharella 268
 

145,148,151,155,481,531,556 Polyphagotarsoneinus latus 906
 
P.sp. 174 Pomella450 
Phytoptespyri 905 Potnonana450 
Phytoptipalpus (= Laracants) transilans Pononella 450 

323,407,408 Pomonoella 450 
Pieris brassicae 148,158,293,482,541,543,- Pontia brassicae 541 

555,996 Porcupinychus abutiloni 921 
P. rapae547 Porthesia (Arctoniis) Proucta 257 
Piesmopodaobliquifacialla611 Postelectrotennes pakistanicus 710 
Piezodontsnibrofasciatus126,144 P. pasniensis691,699,716 
Pinnaspisbuxi 817 P..Pishinensis711,737 
P.exercitata817 	 Proctolaclapssp. 593,691 
P. strachani320,790,817 Prodenia litura 256,515,554,989 
Pinnaspissp. 817 P.mauritia 3 
Pintus wallichiana565 Prospaltellapenmiciosus432 
Pityogenes sp. 558 Prospaltellasp. 345 
Plaesiusjaranus 394 Protaetia inpavida 325,326 
Planococcoides robustus321,790 Prunus conuta 565 
Planooccus citri 320,458 Psalispennatula 3 
Platylecanium sp. 792805 Psammnotemies rajasthanicus 711,721,739 
Plecoptera reflexa 558,573,577 Psanmnotetix alientus 109, 132 
Plectranthus nigosus 777 Pseudococcus cirri 320,348,350 
Plodia interpunctella 305,1002 P. corynbatus 256 
Plusiaspp. 151, 173 	 P. filamenlosus 320,321,322323,349,350,-
P. oichalcea 548,549,989 	 790,791,803,834 
P. 	 nigisigna (= Aulographa nigrisigna) Pseudococcus sp. 322,803 

256,548,989 Pseudoleptus arechavaletae 940 
P.signala 483 P. boutelone 940 
Plutella maculipennis 14 158,483,545,554 P. gramninosus 940 
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P. hilaria940 	 Raphidopalpa 257 
P.pcshawariensis940 	 Raphidopalpa (= Aulacophora) atripenis 
P.pahlstria 940 	 477 
P. tridens 940 	 R. foveicollis 477,486 
P.zelihae 940 Ra, rrococcusspinosus 321,790
 
Pseudoletiaseparata 12.7 Reticulitemesflavipes 746,750
 
P. (Ctrphits) unipuncta 123,986 Reliculitennesspp. 745,750
 
Psvllapynicola 324 Reduvis pallipes453
 
Pterochlontspersicae324,325,465 Rhaminus 484
 
Ptinussp.305 Rhaphidosomatuberculatun 453
 
Pu/vinarialoralaens324,792805 Rhinoscaphaspp. 257
 
P.matitna255 	 Rhinotennes 692 
P.psidi 321,322 Rhipiphorothrips cnentatus 323,412,413,-
Pulvinariasp. 791,805 447 
Pupua268 Rhopalosipbunapsudobrasica288 
Puptasp. 322 Rhophalosiphumn (= Lipaphis) erysimi 
Pyemotes ventricosuts 307,317 148,153,169,171,540 
Pyralisfarinahs305 R. maidis 2,25,77,114,139,467,537 
Pyrillaperpsilla103,133,262,274,283,285 R. padi63,77,144 
Pvroderces coriacella256 R. rufiabdominalis77,114,132 
P.falcatella256 Rhizaspidiotussp. 817
 
Quadraspidiotusannenicus817 Rhizoperfha dominica 307,314,315,316,317
 
Q. 	 perniciosus 224,325,326,431,433,789,- Rhizoplyphus echinopus 907 

791,817,825 Rhizopulvinariasp. 805 
Quadraspidious sp. 817 Rhynchophontsfemigineus 322388,398 
Quercus incana56.5 Rhyzopertha dominica 4,63,299,306,308,315 
Quettania coentleipennis325,326,436,474 Ripersiaoryzae 2 
Rabila spp. 256 Riptortus linearis224,136,144 
Ragintsflavomaculatus 25S Rogas testaceus241 
R. importunita255 	 Rosa macrophylla 565 
R. morosuts 255 Rubus peniculatus 777 
Raoiella 941 Saccharicoccus sacchari 262278,789,803 
R. australica 941 	 Saissetia nigra 255,322 790,791,805 
R. camur942 	 S. oleae 805 
R. empedos 942 	 Salix sp. 565,791,805 
R. indica 322, 904,941,942 	 Sapaphis mali 467 
R. macfarlane'i 941 	 Saprinus sp. 305 
R. neotericus 942 	 Sarcoptes scab'ii 908 
R. phoenica942 	 Scelio oxyae 49 
R. shimapana 942 	 Scelodonta strigicollis 324 
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Schedorhinoternes692 Sogatella catoptron 2 132
 
Schistocerca gregaria 92,254,607,666,667 S. fiircifera 220,21,781,782,784
 
Schizaphis grainunun 114 S. spp. 109,132
 
Schizotetranychus andropognii 262 Solenopsis geminata 258
 
S. mustafai 903 Spalangia grottisi 398
 
Schoenobius bipunctifer 5 Spathostenun prasinufemm 74,76
 
Schoenobius incertellus 5 Speculitennes cyclops 712,729
 
S. minutellus 5 Sphaegophonia javana 214 
S. punctellus 5 Sphenopteraarachidis149
 
Scirpophagaincertulas 1,5,1213 S. lafertei 325,326,432
 
S. innotata1,12,13 S.perotetti 149,162 
S. nivella 261,263,282,999 Sphzingonotuts kashnmirensis 76 
Scirtothripsdorsalis 255 Spilococcussp. 320,321,322,790,791,803 
Scleron sulcatum 305 Spodopteracilium 3,121,132,150,152256 
Scolytus amygdali32.5,326,458 S. exigua 480,556,989 
S. major584 S. (Prodenia) litura 3,135,149,152-
Scotinophoracoarctata3,24 161,172,193,223,258 322478480,481,483 
Scymnus sp. 242,345 515,517,537, 
Seoliaprocer388 S. (Prodenia) mauritia3,26 
Sesamia inferens 114,62124,133,262971- S.pecten 256 

989 S. (Cirphis)unipuncta 152173 
S. unifonnis 2262989 Steneotarsonemus bancrafti905,906 
Shorearobusta559 Steniasgrisator324 
Sinensis 531 Stenohippussp. 76 
Sinomylon anale323,324,421,601 Stenozygum speciosunm 136 
Sinorylon crassum 601 Stemochetus mangiferae321,377,379 
Sinoxylon sp. 447,610 Stethorus spp. 219, 
Sipha maydis 63,77 Sthenias grisator 324,422447 
Siphocoryne avenae 111,467 Stomopteryx nertaria978 
S.padi. 111 Strobliomyia nana 241 
Sitobion avenae 111,113,467 Stromatiun barbatmn 558604 
Sitophilus299 Strumeta cucurbitae 489 
S. granarius 298 Sturmia angustifrons 236 
S. oryzae 4,63,297,298307,311 S. auratocauda 222 
Sitotroga cerealella 63,126,303,308,312,- S. inconspicuella 568 

314,316,978 S. munroi 236 
Sogata comicaudatus 781 S.sp. 236 
S. striatus 781 Sylepta derogata 193,220,257,295,479,1004 
S. pusana 781 S. lunalis 323420 
S. tandojamensis 781 Syrphus balteatus 214,331,428 
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S. confracter214 T. ortus 326,945,947 
S. derarius14 T. pagina945,947 
Tachinids 236 T.palnatus943 
TaeniothpsflaviduluslOO, 132 T.pemicis 945,948 
Tanymecus indicus 126,132,150,152176,257 T.pisinnus 944,946 
T. hispidus 257 T placitus946 949 
T.princeps 257 7. polacitus323,412 
Tarache basifera256 T. rapotr944,947 
T. mannoralis256 T.rants 943,946 
T nitidula256 T. reticulus 944,946 
T. notabilis256,990 T.sparsus943,946 
T. opalinoides256 T. stativas 943,946 
Tarsonemus latus 42 7 trisegmentis323,324,326,412,944,946 

Tephrinadisputaria560,560 

Tarsonemus setifer 906 Tennes obesus 95,280,281 
T.spinipes262 Tetranychusspp. 537 
Tautoneuraalba 777 Tetranychus banksi 916 

Tetranychus cinnabarium258 

Telenoinus remus 519 T.ciinabarinm 193, 215,910 
Tennaspidiotusexcists 323 T.cucurbitae 904 
Temnaspidiotussinensis 817 T.floridanus910 
T. excisus 791 T. horridus922 
Tenebrio molitor 305 T. kanzawai 910 
Tenebriodes ,nauritanicus5,305 T. lintearius922 
Tenuipalpus 939,943 T. telarius321,324,423,425 
T.caudatus 943 T. ur,,ae151,174,469,479,903,922 
T. chinariensis946,949 Tetranycopsisnaraniensis922 
T. citus 943,946 Tetrastichussp. 596 
T. decus 946,949 Tetrastichusradiants331 

T.dimensus 944,947 T1 tigella spectra2 
Thea bisoctonotala831T. erasus945,947 
Theretra alecto 323,419T. ereinicus945,947 
Therioaphistrifoli 467T. erythreus 939 

T.ferosus 945,948 Thorictode heydeni 313 

T.ghanii 944,947 Thriphleps talilus210 

T.haripuriensis945949 Thripoctenusbrui 210 

T. homotinus 323412946,949 Thrips hawaiiensis 

T. legatus 945,947 Thripspalmi537 

T. lutrabilis323,411,412945,948 Thrips sp. 5 

T. mustus 321,326,945,948 T. tabaci 151,174,193,209,255,40,482512,- P 
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515,537,555 T ghotkiensis 950, 951 
Tinea pellionella 1009 T.litoralis 951 
Togaritettix acuta 777 T.murreensis 951 
Tonica niviferana593 T.nilitica 951 
Toxoptera aurantii320 T. oblttus 950,951 
T. graminum 114 T. omatus 951 
T.granariunm 134 T.pavonifonnis 951 
Trathalaflavoorbitalis163 T.saetula 951 
Trifoliun ale'andrimun646 T.spechiae 951 
Triboliunm castaneun 63,301,308,310,311,- Tumidiscapusoophagus 49 

312,314,315,316 Typhlodromus sudanicus 498 
T.confisun 5,63,305,311 Tyroglyphusfarinae 907 
Trichogramnia547 T.noxius 907 
T. australicum70 T.pemiciousus 907 
T. evanescens 547 7yrophagus lintneri 907 
T. minutum 236,452 Urentius echinus 479,555 
T.pretiosa (= T.cacoeciae) 547 U.sentis 479.502 
Trichogrammaspp.38 Utethesiapulchella256,973 
Trichophagatapetzella 1009 Vanessaatlanta 993 
Trichophtsiani. 4,49,483,550 Vanessa cardui 993 
Trilophidia annulata 76 Vanessa io 993 
T.conturbata 76 Varovajacobsoni 642 
Trinervitennes bifonnis 714,729 Vespa tropical haematodes 644 
Trioxys sp. 531 Vespa vehtina pnithii 644 

Verticillium lecani 486,498,507 
Trogodenna granaiun 5,297,299,300,301,- Vespa bicolor 324,325,326 

307,30,309,310,311,312315,316 V. orientalis 323,325,326,644 
T. khapra 311,313,316 Vespa spp. 632 
Trombidiunlapidum 921 V vehittnasureria616,644 
Tropaelium majus 293 Jinsonia stellifera 321,790,791,805 
Tropilaelaps clareae 642 Voria ntralis 236 
Tnxalis grandis 62, 75 Virachola isocrates 323,408,409,983 
Tnuxalis nasuta 254 Vitex negundo 561 
Tryporyza innotata 1000 Watara binotata 777,770 
Tryporyza incermlas 971,1000 Xanthochelus superciliosus 238 
Tryporyza nivella 285 Xanthopimpla stemmatoi 70 
Tuckerella 950 Xanthoxyluin alatunt 777 
T.coleogynis 951 Xylebousfomzicatus 153,189 
T.equalis 951 Xylosmna longifolium 565 
T.flabellifera 951 Yamataphis oryzae 114 
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Zeuzera coffeae 256 Z.peshawarensis 777 
Zeuzera sp. 219 Z. nbronotata772 775,785 
Zizyphus jujuba 660 Z. sindilensis 772' 
Zonabris pustulata 258 Z.spp. 63, 105,132 
Zygina binotata 787 Zyginidia bindrai 81 
Z. irfani 777 Z. inanaliensis 81 
Z.kashnirensis 772 Z. quynni 63,81,134, 756 757,758759, 785,-
Z.pallidifrons 105 786 
Z.pakistanica 772,776 Zygrita sp. 151 


