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BACKGROUND
 

S. &tita Fab, is a widespread insect pest. 
 It is Polyphagouf
and regarded 
as one of 
the most damaging pests in the world agriculture

Pandy and Srivastava 
(1967) reported that 
the insect attacks 
112 specie

of cultivated 
crops all over 
the world. 
 In Thailand, 
at least 30
 
varieties of plants 
are found 
to be host plants of this insect' .
 
These include vegetables, 
floral plants, ornamental plants, economic
 

field crops and weedn.
 

The time required for egg, larval and pupal development 

14 and 

are
2-3, 7-8 days respectively 

2 The adult longevity is 8-10 days


in the male and 
10-12 days in the female. 
 The larva molts 5 times.
 
It is at this stage that the insect is most damaging. 
 Since the early
larval instars 
are quite vulnerable 
to external damage, it has been
 
chosen 
as 
the target organism for this work.
 

For self-defence, 
it is not surprising that plants wcJld contain
substances which are 
insect antifeedants, 

insect repellents and insecti­

cides. 
 Some naturally occurring antifeedants 
which have been published

are: 
glycosides of steroidal alkaloids, demissine3 ,
5 
 solacauline6~aaln4
 
tomatine 
, leptines 
I and II 
, ring A enone and/or ring D aromatic 
steroids,
gnne10 
the nicandrenones 
 7 8
and other 0
'
 ;qujuglophne(-yroanaptho
19,; juglone (5-hydroxynaptho

quinone) the isoquinoline 
alkaloid isoboldine1 1
 , phenylpropanoids12
 
germacranes sesquiterpenes shiromodiol and shiromol13
 ,14; ent-clerod4ne
 
and clerodane diterpenes, clerodeudrin15; caryoptin and others 
the hydroxylated steroid meliantriol 17; azadirachtin
 18 ; xylomolin 19 
ajugarins 20; 
harrisonin2 1
; polgodial ugandensidial and warburgana122
*23inflex.n 
 ; 24and isodomedin2; crotepoxide24 
and unedoside25
 

24 

Howeverthere is no report of any of these substances being used effectively
 

in agriculture.
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A nuJmber of naturall occurring compounds have been found toexhibit insecticidal activity. 
 These include!alkaloids, terpenoids,
 
phenolics, amines, chromenes, prenylated guinones and sesquiterpenes 
esterified w-ith phenolic acids . Commercially, the substances which 
have found their way to agricultvral application are nicotine, der.;is,
 
pyrethrum and the newer product, ryania 27 Crude extracts of the
 
plant producing these substances, or dried and Powdered plant tissue

have a long, history of use in SE Asia as insecticides. However, none
 
of these natural products is a universal insecticide : Tobacco leaf
containing nicotine is subject to attack by several insects, the root
 
of derris-containing plant is attacked by the larvae of a species of

beetle, the flower from which pyethrins are extracted needs synthetic

insecticides for protection from insects in the fields. 
 In addition,
 
£nseccs can develop resistance to a certain chemicale after a long
 
exposure. 
 Nev and better insecticides will, therefore, have to be
 

constantly sought.
 

Since S. UlLa. is one of the major pests in SE Asia, the
discovery of a new and more effective insecticide with low mammalian
 
toxicity from local plants would produce enormous benefit to the region
 
as 
well as to Thailand in general.
 

OBJECTIVES
 

1. 
To isolate and identify natural insecticides and antifeadants, 
which have low mammalian toxicity for S. LUAVa. 

2. Extract 
or synthasizing those compounds on a practical 
scale and design of industrial extraction procedure.
 

3. 
Evaluation of their applicability in the field.
 



NATERIA-S AND METHODS 

Plants investigated 
were collected in the southern region of
Thailand. 
 Samples were classified taxonomically and vouchers were

deposited in the herbarium iiithe Department of Biology, Prince of
 
Songkla University.
 

Ground plant materials 
were steam distilled 
or exhaustively

extracted with solvents. 
 The extracts/steam 


distillates 
were 
screened

for insecticidal 
and antifeedant activity with .. LLUtva and the active
 
extracts resolved into fractions. 
 Each fraction 
was screened for
 
activity and the active fraction, again, separated into individual
 
constituents 
using quick column and preparative 
layer chromatography
 

on silica gel.
 

Each of the individual components was tested again for activity
 
and the LC50 value of the active compound determined. The structure of
the compound was elucidated using spectroscopic techniques.
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The 
leaf dipping (LD) method was used 
for the detection of
 
stomach poisoning 
and antifeeding activity, the third 
instars of
 
SpodOpteAa " Aa larvae were left to feed on 
the leaves of V-gna
 
Aadiata which had been immersed in the tested solution then air­
dried. 
 Ten larvae were used in each of th-
 four replications
 

(one as control). 
 The number of 
dead organisms 
was recorded at
 
the end of each day. 
 The amount of the leaf consumption and the
 

larvae size ware also estimated.
 

The 
topical application (TA) method was 
used for the detectior
 
of dermal toxicity, the tested solution was dropped on 
the thorax
 
of the third instar larvae. The organisms were then left to feed
 
on untreated leaves of Viona Aadiata in a plastic container. 
 Ten
 
larvae were used in each of the four replications (one as control).
 
The number of dead organisms was; recorded at the end of each day. 

The LD coupled with TA method was used for the detection of
 
the combined effect of stomach poisoning and dermal toxicity. 
 The
 
tested solution was dropped on the thorax of the third instar larvae.
 
The organisms were then left to feed on the leaves of Viga 4adiata 
which had been immersed in the same 
tested solution then air-dried.
 
Ten larvae were used in each of the four replications (one as 
control).
 
The number of dead organisms was recorded at the end of each day.
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RESULTS AND DISCUSSIONS
 

The workplan for this investigation was of three stages.
 

Firstly, plants which are reputed 
to have insecticidal and antifeeding
 

property were collected and screened for their activity. Secondly,
 

the promising plant species were 
investigated for their activ 
ingrediel
 

and the activity of these ingredients measured. Thirdly, field tests
 

were carried 
on the appropriate formulations derived from the 'best'
 

extracts/substances.
 

Over 150 plant species were collected and classified.
 

Herbarium specimens were deposited either at the Prince of Songkla
 

University Herbarium or Chiang Mai's Faculty of Pharmacy Herbarium.
 

They were extracted either with alcohol to give crude alcoholic
 

extracts or with a series of solvent with increasing polarity e.g.
 

hexane, dichloromethane, methanol. 
 The screening results of these
 

extracts 
are recorded in Tables in the progressive reports. 
 The
 

investigation further cqrried out on the interesting species are now
 

summarized.
 



Zingibe. Pu/puAeum 

bystematic screening indicated that t'.e active ingredients
 

are a series of non-polar compounds which are steam volatile. 
Attempt
 

to identify these compounds in the steam distillate from this plant
 

revealed that they are a mixture of phenylbutanoids, in agreement with
 

previous report.8 , 29 
 The most active component appear !d to be
 

4(3', 4'-dimethoxyphenyl) but -1, 3 diene(l). 
 The compound was then
 

synthesized, using the method previously described 
 , and then tested.
 

LC5 0 for this compound was found to bA 1.27. (48 hr), 
0.52% (72 hr),
 

0.40. (96 hr), 0.24 (120 hr).
 

In the study on the activity of pyrethrins, it was found that
 

compounds containing a methylenedioxyphenyl group can act as synergists
 

for the pyrethrins .
 The compound 4-03', 4 '-methylenedioxyphenyl)
 

but -1, 3-diene () was Lhen synthesized, from sesamol with the same
 

reaction scheme, and tested for activity, both alone and in combination
 

with compound (1) While no synergism was oboerved, the activity of
 

compound (2) was found to be higher than that of (1). of the
LC50 


compound was found to be 0.45% (48 hr), 0.23% (72 hr), 
0.20% (96 hr),
 

0.18% (120 hr); and the LD5 0 value was 3.04 Pg/insect (24 hr) in the
 

TA test. (see detail in Progressive Report no. 1).
 

CH 0
 

CH 0 

(2)
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Agat-r con,zoide
 

The steam distillate of this common weeds was found to be
 

the active fraction. 
 Isolation of the active substances gave
 

precocene I (3) and precocene II (4), which were previously found
 

to be antijuvenile hormoies of considerable incerest 1 
 The LC5 0 (TD)
 

for the crude steam distillates, precocene I and precocene II are
 

shown below:
 

CH 30
 

CH30 0 
 CH303
 

(3) 
 (4)
 

% LC5 0 (TD)
 

48 hr 72 hr 96 hr
 

Distillate 
 0.83 0.37 0.29
 

Precocene I 
 0.66 0.29 
 0.11
 

Precocene II 
 0.84 0.71 0.35
 

ZingibeA zeAumbe:.'
 

The active ingredients in the rhizomes of this common
 

Zingiberraceous plant was found 
to be steam volatile and zerumbune (5)
 

was isolated as the most active component in the mixture. The LD50
 

was found to be 52 7Ug/insect (24 hr) in the TA test.
 



0 

(5) 

Field trial was carried out with various formulation
 

derived from Z. ze/ambet rhizome. The results, however, were not
 

sufficiently satisfactory.
 

'Kai~dw' 

This plant species is used in Thai medicine. The specimen
 

invertigated was obtained from the Bangkok's Wat Mahadhat herbal market.
 

Up to the time of this report, flowering has not occurred from the
 

plant cultivated from the purchased rhizomes. 
 The identity was
 

therefore uncertain, although it was believed to be a member in the
 

Zingiberraceous family, known to the Thais as 
'Kaidum'.
 

Test results showed that the steam distillates from the
 

rhizomes contained the activity. The active principle isolated was
 

identified as germacrone (6) and the LD50 value was similar to that of
 

zerumbone.
 

0 

(6)
 

AjZaia odota
 

Five species of Ageaiz: A. odorata, I..odora~ti6ima,
 

A. oAgentea, A. kunteAf i and A. 6qumoda were extensively tested
 

for activity and the best antifeeding result was obtained from
 

A. odorata.
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From an active fraction, odorine (7) 
was isolated.
 

This compound was, however, later found to be inactive. Further
 

attempt resulted in an active substance which appeared to be one
 

component on thin layer chromatography. 
 This substance, from its
 

spectroscopic evidences, was identified as scopoletin (8).
 

H N HOf-/ 0" 0 
HJC 

HH 

(7) 
 (8)
 

Small field trials was conducted on Vigna tadiata with the
 

methanolic extract and the aqueous extract of A. adoata, from which
 
satisfactory levels of control, 81.3% and 75.5 
 respectively, were
 

obtained. 
 Similar experiments on broccoli also gave satisfactory
 

results. 
 Trial on broccoli in farmer plots, however,-jielded less
 

satisfactory results. 
 This was attributed to the inefficient method
 

of spraying the formulations which did not reach the 'under' side of
 

plant leaves where the 
insect larvae usually hide. 
 It is believed
 

that if a better spraying equipment which will deposit the formulation
 

evenly on the plant leave, this could be 
a formulation of choice for
 

the control of Spodoptea iitw 
a. (see detail on Progressive Report
 

No. 4)
 



Upon repeating the te3ts on scopoletin in order to obtain
 

an LC50 value, it was 
found that an authentic sample of scopoletin
 

did not give any activity. It was then understood that the sample
 

of scopolethL previously tested must contain a very small amount of
 

other component which was 
a vezy active antifeedant. 
 After several
 

attempts, a very 
 il amount of this substance was isolated.
 

Spectroscopic evidences showed that this compound was rocaglamide (9).
 

The concentration which inhibited 99% feeding (AFC99) was found to be
 

18 ppm.
 

*" 0 
M eeOM 

MeO 0 

OMe
 

(9)
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Pipe't 6p. 

This plant species collected in Songkhla Province is 
a
 

vine free from any insect infestation. 
It is now being cultivated
 

for flowers for taxonomical classification.
 

The fruits and leaves of the plant were extracted separately
 

with hexane, dichloromethane and then methanol. 
 The most active
 

frtction was found to be the hexane extract of the fruits. 
 Test results
 

indicated that 
the extract had a 'knock-down' effect and was effective
 

by topical application.
 

Seven pure components had been isolated from the extract and
 

are presently being examined spectroscopically for their structure at
 

the time this report is being written. 
 Two of these compounds,
 

referred to as 
F 5.1.3.1 and F 6 (1.6) appeared to be active, and the
 

combination of which exhibited the activity comparable to pyrethrin II.
 

Compound 
 LD50 (1 hr)
 

4/insect
 

F 5.1.3.1 1.6 x 10-2
 

F 6 (1.6) 4.5 x 10-3
 

-3
F 5.1.3.1 + F 6 (1.6) (1:1) 1.83 x 10
 

pyrethrin II 1.97 x 10-3
 

crude hexane extract 1.04 x 10 -2
 

The results obtained warrant further investigation in the
 

chemical structure and the field application *-f these active ingredients.
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CONCLUSION
 

From this investigation, several chemical components which
 
showed antifeeding and insecticidal activities against S. titu&
 

larvae were isolated and Identified from plants growing in Thailand.
 
The most active antifeedant was 
isolated from Agtaia Odolaca, the crude
 

extract of which gave satisfactory results in the field trials.
 

The most active insecticidal compounds which have a 'knock down'
 

effect were 
isolated from a Piper species. 
 Two of these act
 
synergistically to give the activity level comparable to pyrethrin II.
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PROGRESS REPORT I
 

Reporting Period 
: 1 December 1985 ­ 30 May 1986
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RESULTS/DISCUqS ION/TABLES 

Using the basic references 
for plants which are reported to be
 
toxic to 
lower form of living organisms and 6 2
insect
 , Plants were
•80panswr
 
selected for 
testing. 
 The results of the screening of their crude
 
extracts 
or 
fractions of those that showed interesting activities were
 

recorded in 
Table I.
 

Four plants were selected on 
the bases of their availability
 
and activity for further investigation. 
The active components appeared
 
to be in the steam distillates. 
 The results of the screening of these
 
steam distill:.tes are recorded in Table II.
 

The active components from these steam distillates are presently
 
being investigated. 
 Of particular interest from 
our findings, the steam
 
distillate of Z&i gbeA putpuweum (Z. Ca66utRnA) contains a mixture of 
phenylbutanoids in agreement with previous reports28 ,29 
 The most active
 
component appear to be 4(3, 4 
-dimethoxyphenyl) but -1,3
-diene (I).
 
The compound was 
then synthesized and tested. 
 LC50was found to be
 
1.27% (48 hr), 
0.52% (72 hr), 
0.40% (96 hr), 
0.24% (120 hr).
 

Previous work showed that compounds containing a methylenedioxy_
 
phenyl group can act as synergists for pyrethrins. The compound
 
4-(3', 41-methylenedioxyphenyl) 
but -s-3-diene(2) was then synthesized
 
and tested 
for activity, bath alone and with compound (1). 
 While no
 
synergism was observed, the activity of compound (2)was 
found to be
 
higher than that of compound (1). 
 LC50 of the compound was found to be
 
0.45% 
(48 hr), 0.23% 
(72 hr), 0.20% (96 hr), 
0.18% (120 hr) ; and the
 
LD50 value was 3.04 jg/insect (24 hr) in the TA test. 
 These results
 

are shown in Table ii.
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Me 
 < Q % 

Me~a 

(1) 
 (2) 

Another steam distillate which shows consistant activity is
 
that of Age4a4,m conyzon:de. Preliminary results show that it contair
 
precocene I (3) and precocene 11 (4) which are the anti juvenile hormone 
compounds of considerable interest 
 The LC50of the crude steam
 

distillate was 
found to be 0.61% (48 hr), 
0.22% (96 hr).
 

Oe Me 

(3) (4) 

(Tables I, II, II attached)
 



Table Explanation
 

TA Topical application 
 LD Leaf dipping
 

CgHit. Hexane 
 EtOAc 
 = Ethyl acetate
 

QC 
 Quick column chromatography 
 EtOH = 
 Ethanol
 

MeCOMe 
 Acetone 
 CH 3 CI = Dichloromethant
2 


crys a Crystal rep a Replication 

Sol = 
 Soluble 
 insol 
 = Insoluble
 

Indentation 
in the Fraction 
 column inticates 
 further separation
 

from the preceeding samples/fractions. Solvent A/Solvent B 
 in this
 

column indicates a solvent 
fractionation and the 
substances contained
 

in the first solvent were used for testing.
 



Ta1l I 
Screening of Activity of Plants 
on S litura Fabr 

ACCUMULATIVE %MOKrALITY 
PLANT SPECIES PART SOLVENT FRACTIcN %Q*JC(SOLV. )TEST METM 

REMARK 
Day 1 2 3 4 5 6 7 

megalocheilos rhizome, EtOH Crude 20(Et.H) TA 0.4 ul 3.33 3.33 3.33 - - -

Acrnychia laurifelia 
root 
leaf EtCH Crude 20(EtCH) 

LD 

TA 0.2 ul 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
-

-
-

-

-

-

0.4 ul 0.00 0.00 0.00 - - -

0.8 ul 0.00 0.00 0.00 - - -

EtOAc/HO 20(EtCH) 
U) 
TA 0.2 ul 

0.00 

6.67 

0.00 

3C.67 

0.00 

46.67 
-
-

-
-

-

-
0.4 ud 6.67 36.67 43.33 - - -

0.8 ul 20.00 36.67 40.00 - - -
_D 3.33 16.67 20.00 - - -

C@Hx4/MeOH 20(EtCH) TA 0.4 ul 0.00 3.33 3.33 - - -

MeCH/C.H, 
4 20(EtCH) 

LD 
TA 0.4 ul 

0.00 
0.00 

6.67 

0.00 
16.67 

0.00 
-

-

-
-

-

-

-

-

bark EtCH Crude 
LID 

-

0.00 0.00 0.00 - - - -
_ 

EtCH/oil 

QC(MeCOMe) 

20(EtCH) 

20(EtOH) 

TA 0.4 Ul 

LD 

TA 0.4 ul 

0.0W 

0.00 

0.00 

0.00 

0.00 

0.00 

6.67 

3.33 

0.00 

-

6.67 

-

-

13.33 

-

-

13.33 

-

sticky 

13.33 Larae size 1/3 
-

oil/EtCH-
ID 

-

0.00 0.00 3.33 23.33 33.33 33.33 36.67 larvae size 1/2 

EtOAc(sol) 20(EtO*i) TA 0.4 ul 73.33 90.00 93.33 93.33 100.00 - - sticky 

L'(CHI ) 20(EtCH) 
LD 
TA 0.4 ul 

23.33 
100.00 

60.00 
-

86.67 
-

790.00 
-

-
-

-
-

-
-

do 
very sticky 

MeOH(soL) 
LD 

-0(MeCOe) TA 0.4 ul 
43.33 
53.33 

96.67 100.00 
67.67 67.67 

-
73.33 

-
73.33 

-
73.33 

- do 
73.33 sticky 

QC(C4 Hi ) 

LD 
5(MeLVXe) TA 0.4 ul 

LD 

2.5(Mef-cle)TA 0.4 id 

LD 
2.5(Me4Xlle)TA 0.4 ud 

33.33 

16.67 

6.67 

0.00 

6.67 
80.00 

73.33 

16.67 

46.67 

0.00 

23.33 
86.67 

90.00 100.00 

16.67 16.67 

70.00 76.67 

0.00 0.00 

46.67 50.00 
90.00 -

-

16.67 

93.33 

0.00 

56.67 
-

-

16.67 

93.33 

0.00 

63.33 
-

- do 

16.67 slightly sticky 
93.33 larvae size 1/8 
0.00 slightly sticky 

66.67 larvae size 1/8 
- sticky 

LD 20.00 76.67 96.67 - - - - no feeding 



Table I contd. 
Screening of Activity of Plants on Spodootere lit Fabr 

PLANT SPECIES PART SOLVENT FRACTIcJN SCC(SOLV. )TEST METHOD 
Day 1 2 

ACj1JtATIVE 

3 4 

% Z1MTALrN'MARL 

5 6 7 

RAI 

Acronychia laurifolia 
oil/crys 2 

.5(MeCOMe)TA 0.4 ui 0.00 3.33 3.33 - - _ 

QC(CH= Cl2 )_ 
LD 

_ 
0.00 0.00 0.00 3.33 3.33 16.66 26.66 larvae size 1/2 

QC(MCHCz/C4HI 4 

QC(X-eCi) 

I(M ) 

5(MeCXte) 

TA 0.4 ul 
LD 
TA 0.4 ul 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

-

-
-

-

-
-

-
- -

Crude. 
oil/EtCI_-------

LD 3.33 

-

3.33 

-

3.33 

-

-

-

-

-

-

- - Repeat
Repea 

EtOAc(sol) 

CsHia-1 

QC(C.Hi 
4 ) 

QC(CHCI
2 ) 

QC(MetMle) 

Crude 

C.Hi.rsol) 

C.H, 4r insol) 

up)per layer/lower 

5(MeOOe) TA 0.4 ul 

LD 
5(MeM1e) TA 0.4 ul 

LD 

5(MeC3Zie) TA 0.4 ul 
LD 

_ 

20(EtOH) TA 0.4 ul 

LD 
1O(MeCMe) TA 0.4 ul 

1D 
2 
.5(MeCate)TA 0.4 ul 

1.D 
layer­

13.33 20.00 23.33 -

16.67 76.67 96.67 100.00 
10.00 10.00 10.00 -
0.00 0.00 10.00 20.00 
I0.00 10.00 10.00 -
0.00 0.00 0.00 3.33 

60.00 66.67 66.67 

83.33 100.00 -
16.67 36.6-1 43.33 

10.00 93.33 96.67 96.67 
13.33 20 00 23.33 -
6.67 23.33 40.00 46.67 

- - sticky 

- - no feeding 
- - n 

36.67 56.67 63.33 larvae size 1/6 
- - -

3.33 3.33 3.33 lamRe size 1/3 

no feeding 

very sticky 
- -

96.67 no feeding 

-

70.00 86.67 93.33 larvae size 1/4 
steam distillate 5(MeCCMe) TA 0.4 ul 0.00 0.00 0.00 - - -

LD 0.00 0.00 0.00 - - -

lower layer/upper layer -

C.HI 4 (insol) 
MeOH(insol) lO(L'.CaMe) TA 0.4 ul 

LD 

MeaH(sol) 20(EtOH) TA 0.4 ul 
LDIO(EtOO) TA 0.4 ul 

73.33 

20.00 

0.00 
0.00
0.00 

76.67 

83.33 

-

0.00 

76.67 

90.00 

-

_3.33 

-

-

_ -

-

-

-

_ -

-

-

- less feeding 

LD 
 0.00 0.00 23.33 26.67 26.67 :Irr7 Ar 97
 



Table I contd. 
Screening of Activity of Plants on Spodoptera litura Fabr 

PLkr SPECIES PART SOLV-T FRACTION %CONC(SOLV. )TEST METHOD __ __ _ACCt __ATIVE% MORTALITY 

Day 1 2 3 4 5 6 7 

A m earmelos 

Aetu conygoides 

S entea 

leaf 

whole 

leaf, 

twig 

EtOH Crude 

EtOH Crude 

C.H
14 Crude 

QC(C7H,4) 

QC(CH&
4 -1) 

QC(C.H,
4 -2) 

QC(C6Hj4-3 

QC(C.H
1 4 .- 4) 

Q(C.H.-S) 

QC(Cer,,-6 

QC(CH2Cl) 

QC(MeCH) 

CHIC12 Crude 

EtOH Crude 

C.H,. Crude 

CHaCl. Crude 

EtCH Crude 

20(EtCH) TA 0.4 ul 0.00 0.00 3.33 - -LD 000 0.00 3.33 
20(EtOH) TA 0.4 ul 6.67 6.67 6.67 10.00 10.00 10.00 10.00 

LD 13.33 13.33 20.00 40.00 46.67 53.33 63.33 larvae size 1/4
20(EtOH) TA 0.4 ul 10.00 10.00 10.00 - - - - very sticky 

LD 100.00 - - -
8(EtCt) TA 0.4 ul 86.67 86.67 86.67

LD 30.00 70.00 100.00 - - - - no feeding3(Et*H) TA 0.4 ul 0.00 0.00 0.00 - - - - less feeding
LD 0.00 3.33 16.67 36.67 50.00 63.33 63.33 larvae size 1/5

3(EtOH) TA 0.4 ul 33.33 33.33 33.33 - - - - larvae size 1/3
LD 0.00 23.33 76.67 96.67 96.67 100.00 - no feeding3(EtCH) TA 0.4 ul 0.00 0.00 0.00 - - -
LD 0.00 0.00 0.00 - -3(EtCH) TA 0.4 ul 0.00 0.00 0.00 - -
LD 0.00 0.00 53.33 83.33 100.00 - - no feeding3(EtCH) TA 0.4 ul 3.33 3.33 6.67 - - larvae size 1/4LD 0.00 10.00 46.67 d6.67 96.67 96.67 - no feeding3(EtOH) TA 0.4 ut 23.33 23.33 23.33 - _L1 0.00 10.00 70.00 100.00 - _ no feeding3(EtOH) TA 0.4 ul 3.33 6.67 6.67 - _ -
LD. 0.00 0.00 0.00 63.67 90.00 100.00 - less feeding 

8(EtOH) TA 0.4 ul 13.33 20.00 20.00 - - - larvae size 1/4
LD 3.33 10.00 23.33 26.67 40.00 43.33 46.67 larvae size 1/320(EtOH) TA 0.4 ul 0.00 0.00 0.00 - - -
L1 53.33 60.00 100.00 - - - - blacklumpy 

20(EtCH) TA 0.4 ul 0.00 0.00 0.00 - - - solid 

1.0 46.67 53.33 56.67 56.67 56.67 63.33 70.00 larvae size 1/3 
20(Et*) TA 0.4 ul 3.33 13.33 13.33 - - -

U. 6.67 30.00 66.67 76.67 86.67 86.67 93.33 larvae size 1/520(EtC*) TA 0.4 ul 3.67 6.67 6.67 - - -
LD. 13.33 46.67 100.00 - - - no feeding20(Et*) TA 0.4 ul 0.00 0.00 0.00 - -
LD 0.00 0.00 3.33 6.67 50.00 63.33 66.67 larvae size 1/5 



Table I contd. 
Screening of Activity of Plants on Spo lituxa Fabr 

ACLHLTTVE % MORTALIT 
PLA SPECIES PART sOLvENr FRACTIN %CONC(SoLV. )TEST MEMOD 

REARK 

Day 1 2 3 4 5 6 7 

Aglaj kunitleri leaf, 

twig 

C.HA4 

C11C1
2 

Cr-jde 

Crude 

1O(MeCO e) TA 0.4 ul 

LD 

IO(MeCCte) TA 0.4 ul 

20.00 

3.33 

10.00 

20.00 

10.00 

13.33 

20.00 

16.67 

16.67 

-
30.00 

-

-

60.00 

-

-

63.33 

-

76.67 larvae size 1/5 

-

MeCH Crude 10(EtOH) 
LD 
TA 0.4 ,,l 

23.33 
10.00 

70.00 
10.00 

83.33 
13.33 

93.33 

-
93.33 

-
93.33 

-
96.67 larvae size 1/6 

1a odora__ leaf, 

twig 

EtOH Crude 20(EtOH) 
LD 
TA 0.4 ul 

LD 

6.67 
10.00 

6.67 

23.33 23.33
40.00 40.00 

6.67 100.00 

63.33 

-

76.67 100.00 
- _ 

- -

-

less feeding 
10(EtOH) TA 0.4 ul 0.00 3.33 3.33 - - - -

QC(CsHi.) 5(MeO 
LD 

}e)TA 0.4 ul 
0.00 
0.00 

93.33 
3.33 

100.00 
3.33 

-
-

-
-

-
-

-

Q(CM Cl) 5(MeCCe) 
LD 
TA 0.4 ul 

0.00 
0.00 

0.00 
0.00 

3.33 
0.00 

-
-

-
-

-
-

QC(MeOH) 5(Et H) 
LD 
TA 0.4 ul 

0.00 

0.00 
86.67 

0.00 
96.67 

0.00 
96.67 100.00 

- -

-

-

EtOAc(insol) 5(EtOH) 
LI0 
TA 0.4 ul 

13.33 
3.33 

23.33 
3.33 

70.00 100.00 
3.33 -

-
-

-

-

EtOAc(sol) 5(EtCO) 
LD 
TA 0.4 ul 

0.00 
0.00 

0.00 
0.00 

30.00 
0.00 

0.00 
-

0.00 
-

3.33 
-

6.67 
-

_laiAa odoratissima leaf, 

twig 

C.Hi4 

C.Cl. 

Crude 

Crude 

LD 
IO(MeCQae) TA 0.4 ul 

LD 

1O(MeQO3e) TA 0.4 ul 

0.00 
3.33 

0.00 

0.00 

0.00 
6.67 

0.00 

3.33 

30.00 
10.00 

0.00 

3.33 

66.67 
-

20.00 

-. 

90.00 
-

43.33 

96.67 100.00 
- -

70.00 76.67 

-

MeOH Crude IO(EtOH) 
LD 
TA 0.4 ul 

3.33 
0.00 

46.67 
6.67 

80.00 
10.00 

93.33 100.00 
- -

- -

Alpira mutica rhizome C.H1 4 Crude O(EtOiH) 

U) 

TA 0.4 ul 

23.33 

3.33 

32.00 

3.33 

66.67 

3.33 

100.00 

-
-

-
C.Cl. Crude 7.5(EtCH) 

LD 
TA 0.4 ul 

0.00 
0.00 

0.00 
0.00 

6.67 
0.00 

2.33 
-

40.00 
-

46.67 
-

56.67 larvae size 1/3 
-

solid/liquid 3.5(EtCH) 
LD 
TA 0.4 ul 

0.00 
0.00 

16.67 
0.00 

33.33 
6.67 

46.67 

-
73.33 

-
83.33 

-

90.00 larvae size 1/5 

liquid/solid 3.5(EtOH) 
LD 
TA 0.4 ul 

3.33 
0.00 

3.33 
0.00 

6.67 
0.00 

-
-

-
-

-
- _ 

EtCH Crude 10(EtCOH) 
LD 
TA 0.4 ul 

0.00 
3.33 

3.33 
3.33 

3.33 
3.33 

3.33 
-

16.67 
-

16.67 
-

46.67 larvae size 1/3 
-

LD 0.00 3.33 3.33 3.33 6.67 6.67 13.33 



Table I contd. 
Screening of Activity of Plants on Sdoite litura Fabr 

PLANT SPECIES PART SOLVNT FRACTION ONC(SOLV. )TEST NTIVE -MA 

1Dayl 2 3 4 

% 

5 6 7 

RLTRK 

SO. 

testace, 

_ 

Az jm oidenta~e 

Annona muricta 

Azadirachta indica 

rhizome, EtCH 

root 

rhizome EtCH 

lLD 

leaf, EtCH 

branch 

leaf, EtCH 

branch 

leaf, 

branch 

Crude 

Crude 

Crude 

EtOAc/HAO 

Crude 

EtOAc/HsO 

Crude 

20(EtCH) 

20(EtOH) 

20(EtCH) 

20(EtOH) 

20(EtCH) 

20(EtCH) 

20(ETCH) 

TA 0.4 ul 

LD 

TA 0.4 ul 

TA 1 ul 

3 ul 

5 ul 

LD 
TA 0.2 ul 

0.4 ul 

0.8 ul 

LD 
TA I ul 

3 ul 

5 ul 

,D 
TA 0.2 ul 

0.4 ul 

0.8 ul 

LDTA 1 ul 

0.00 

0.00 

0.00 

0.00 

13.33 

20.00 

33.33 

3.33 
3.33 

0.00 
0.00 

0.00 
0.00 

13.33 

20.00 

0.00 
3.33 

6.67 

3.33 

0.0033.33 

0.00 

0.00 

0.00 

6.67 

13.33 

20.00 

33.33 

3.33 
3.33 

0.00 
0.00 

0.00 
0.00 

13.33 

20.00 

0.00 
3.33 

6.67 

3.33 

0.0033.33 

0.00 

0.00 

3.33 

26.67 

13.33 

20.00 

33.33 

3.33 
3.33 

0.00 
0.00 

0.00 
0.00 

13.33 

20.00 

0.00 
3.33 

6.67 

3.33 

0.00
33.33 

-

-
-

-

-

-

-

-
-

-

-

-
-

-

-

-
-

-

-

-
-

-

-

-

-

. 

-

-
-

-

-

-
-

-

-

-
-

-

-

-
-

-

-

-

-

_ 

_ 

-

-

-

-
-

-

-

-
-

-

-

-
-

-

-

-

-

-

-

-

-

-
-

-

-

-
-

-

-

-
-

small larvae 

5 larvae/rep 

do 

do 

less feeding
5 larvae/rep 

do 

do 

5 larvae/rep. 

EtCAc/H20 20(EtCH) 

3 ul 

5 u.l 

LD 

TA 0.2 ul 

26.67 

40.00 

3.33 

6.67 

26.67 

40.00 

3.33 

6.67 

26.67 

40.00 

3.33 

6.67 

-

-

-

-

-

-

-

-

-

-

-
-

-

-

-
-

do 

do 

Barringtonia m testa EtOH Crude 20(EtOH) 

0.4 ul 

0.8 ul 

LD 
TA 0.4 ul 

3.33 

3.33 

0.00 
0.00 

3.33 

3.33 

0.00 
0.00 

3.33 

3.33 

0.00 
3.33 

-
-

-
-

-

-

-
-

-

-

-
-

-

-

-
-

less feeding 

erdospermEtOH Crude 20(EtOH) 
LD 
TA 0.4 ul 

D 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

-
-

-

-
-

-

-
-

-

-
-

-



Table I contd. Screening of Activity of Plants on Sodoter litua Fabr 

ACBll.AIvE X MTAITY 
PLANT SPECES PART S0LVEr FRAcriCt4 XC(SOLV. )TEST NEI)W -%RARK 

Dayl 2 3 4 5 6 7 

Bl~ea balsamifera leaf, 

branch 

EtCH Crude 20(EtCH) TA 1 ul 6.67 6.67 6.67 - - - - 5 larvae/rep. 

EtOAc/HO 20,EtCH) 

3 ul 

5 ul 
LD 
TA 0.2 ul 

40.00 

33.33 

10.00 
0.00 

40.00 

33.33 

10.00 
0.00 

40.00 

33.33 

10.00 
0.00 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

do 

do 

0.4 ul 3.33 3.33 3.33 - - -

Boesenberia p 

(red variety) 
rhizome CH14, 

OCZIa 

Crude 

Crude 

2(EtCH) 

2(EtCH) 

0.8 ul 

LD 
TA 0.4 ul 

1.D 

TA 0.4 ul 

3.33 

0.00 
0.00 

0.00 

0.00 

3.33 

0.00 
0.00 

16.67 

0.00 

3.33 

0.00 
0.00 

16.67 

0.00 

-

-
-

16.67 

-

-

-
-

16.67 

-

-

-
-

16.67 

-

16.67 

-
Boesenbergia D 

(white variety) 

rhizome C(Cl Crude 2(EtCH) 
LD 
TA 0.4 ul 

0.00 
3.33 

10.00 
10.00 

13.33 
10.00 

13.33 
10.00 

13.33 
13.33 

13.33 
13.33 

13.33 
13.33 larva- size 1/2 

Caesalpinia andamnica leaf, 

branch 

EtCH Crude 20(EtH) 
LA) 
TA 0.2 ul 

0.4 ul 

3.33 
0.00 

0.00 

10.00 
0.00 

0.00 

10.00 
0.00 

0.00 

10.00 
-

-

13.33 
-

-

13.33 
-

-

13.33 larvae size 1/2 
-

-

EtOAc/HO 20(EtCH) 

0.8 ul 

LD 
TA 0.4 ul 

0.00 

0.00 
-

0.00 

0.00 
-

0.00 

0.00 
-

-

-
-

-

-
-

-

-

-

-

Caesalpinia macherrima leaf 

flower, 

pod 

F*.JH Crude 20(EtCH) 
LD 
TA 0.2 ul 

0.4 ul 

0.8 ul 

0.00 
3.33 

0.00 

6.67 

0.00 
10.00 

3.33 

13.33 

0.00 
10.00 

6.67 

16.67 

-
-

-

-

-
-

-

-

_ 

C 

C 

i a 

logifolia 

leaf. 

branch 
leaf. 

branch 

EtOH 

EtCH 

EtOAc/HA2 0 

Crude 

Crude 

20(EtCH) 

20(EtCH) 

20(EtCH) 

LD 

LD 

TA 0.4 ul 

LD 
TA 0.2 ul 

0.4 ul 

0.00 

0.00 

3.33 

0.00 
10.00 

13.33 

0.00 

0.00 

3.33 

0.00 
13.33 

20.00 

0.00 
0.00 

3.33 

6.67 
23.33 

26.67 

-

-

-

-
-

-

-

-

-

-
-

- _ 

_ 

_ 

_ 

_ 

EtlOAc/H*O 20(Etc) 

0.8 ul 
LD 
TA 0.2 ul 

0.4 ul 
0.8 ul 

10.00 
0.00 

13.33 

13.33 
13.33 

20.00 
10.00 

-

-
-

36.67 
23.33 

-

-
-

-
-
-

-

-

-
-
-

-
-

_ 

-

-
-

-

-
-

5 larvae/rep. 

do 
do 

La 

LD 0.00 - - -



Table I contd. Screening of Activity of Plants on te litur Fabr 

PLANT SPECIES PART SOLVENT FRACTICN ACCLI.LATIVE MMOTALITYLCNC(SOLV. )TEST MEIfDO -R 

Day 1 2 3 4 5 6 7 

Clopa ium mucnmoides leaf, 

branch 

CsHi4 Crude 10(.9#X1le) TA 

LD 

0.4 ul 0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

-

-

-

-

- -

-
014C12 Crude 1O(MeO1Me) TA 0.4 ul 10.00 10.00 10.00 - - - -

EtCH Crude 10(ETC*i) 
LD 

TA 0.4 ul 
0.00 

20.00 
0.00 

20.00 
0.00 

20.00 
-

-
-

-

-

-

-

-
Calycopteris flori leaf EtCH Crude 20(EtC) 

ID 
TA 0.2 ul 

0.00 
3.33 

3.33 
20.00 

3.33 
30.00 

-
-

-
-

-
-

-
-

0.4 ul 3.33 13.33 20.00 - - - -
0.8 ul 13.33 lb.67 23.33 - - - -

LD 0.00 36.67 63.33 - - - -
EtOAc/iz 

CsH,147eOCH 

20(EtCH) 

20(EtoH) 

TA 0.4 ul 
LD 
TA 0.4 ul 

0.00 

3.33 
3.33 

0.00 

33.33 
3.33 

3.33 

53.33 
6.67 

-

73.33 
-

-

93.33 
-

- -

96.67 100.00 
- -

larvae size 1/2 

MeCH/C 4 H14  20(EtCH) 
LD 
TA 3.4 ul 

0.00 
10.00 

0.00 
10.00 

6.67 
10.00 

-
-

-
-

-

-
-

-

CsHt, Crude 20(CHi,4 ) 
L) 
LD 

0.00 
0.00 

3.33 
0.00 

16.67 
0.00 

-
-

-
-

-

-

-

-

small larvae 

OCla Crude 
QC{(GCI3-1) 5(eCOme) TA 0.4 ul 0.00 0.00 3.33 - - - -

QC(CHC12-2) 20(NeC3me) 
LD 
TA 0.4 ul 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

-
-

-
-

-
-

-
-

LD 46.67 90.00 96.67 96.67 96.67 96.67 96.67 less feeding 

QC(CH, Cl4-3 ) 
MeOH+CsH 14 (sol) 2 

0(MeCOle) TA 0.4 ul 0.00 0.00 0.00 - - - -

larvae size 1/4 

MeOH+C.Hi, (insol)
N H(Ccrys) 2 

(MeO3Me) 

L1 

TA 0.4 ul 

0.00 

0.00 

53.33 

0.00 

100.00 

0.00 

-

-

-

-

-

-

-

-

no feeding 

Q(CjCla-4) 2
0(MeCX*Me) 

LD 
TA 0.4 ul. 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

-
-

-
-

-
-

-
-

LD 0.00 0.00 10.00 13.33 16.67 16.67 36.67 less feeding­

QC(MeCfle) 5(MeCie) TA 0.4 ul 0.00 0.00 0.00 - - - -
larvae size 1/4 

EtCH Crude 10(L. '4) 
LD 
TA 0.4 ul 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

- -
_ 

-
_ 

-
-



Table I contd. Screening of Activity of Plants on odoter litur Fabr 

ACL.1HJLATIVE Z ?tRTAtITY' 
PLANT SpecIEs PART SLVT FRACTIN %CONC(SOLV.)TEST METRD 

Day 1 2 3 4 5 6 7 

CalYpopteris flor bark EtQH Crude 

EtOAc/HaO 20(EtCH) TA 0.4 ul 0.00 0.00 0.00 - - -

Cassi &lta leaf, 

br-.nch 

EtCxs 
HO/EtoAc 

Crude 
20(ECH) 
20(EtH) 

LD 
TA 0.4 ul 
TA 0.4 ul 

LD 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

3.33 

-
0.00 

-

-

-
0.00 

-

-

-
0.00 

-

-

0.00 
-

-
lO(EtCHi) TA 0.4 ul 3.33 3.33 3.33 - - - -

EtOAc/%0 20(Eti) 
UD 
TA 0.2 ul 

0.00 
0.00 

3.33 
-

3.33 
-

-
-

-
-

-
- -

0.4 ul 0.00 - - - - -
0.8 ul 10.00 - - - - -

erbe M leaf, 

branch 
EtH Crude 20(EtCH) 

LD 
TA 0.2 ul 

0.00 
23.33 

-
23.33 

-
26.67 

-
-

-
-

-
_ 

0.4 ul 3.33 6.67 13.33 - - _ 
0.8 ul 13.33 13.33 16.67 - . . 

Clerodemfdron villom leaf, 

branch 

CIH14 
EtOAc/HA 0 

Crude 

QC(C.H%
4 ) 

QC(C Clz) 

20(EtH} 
10(MeCCie) 

10(CH 4 ) 

10(C&H&,) 

ID 
LD 
TA 0.4 ul 

LD 

LD 

LD 

6.67 
0.00 
0.00 

0.00 

3.33 

0.00 

13.33 
0.00 
3.33 

10.00 

13.33 

3.33 

13.33 

16.67 
6.67 

33.33 

16.67 

3.33 

-

-
-

46.67 

16.67 

3.33 

-

-

-

66.67 

20.00 

3.33 

70.00 

26.67 

10.00 

_ 

-

_ 

86.67 larvae size 

30.00 

10.00 

1/3 

1O(MeCOe) TA C.4 ul 0.00 0.00 0.00 - - - -

QC(eCOPe) lO(MeCXMe) 
LD 

TA 0.4 ul 
6.67 

0.00 
13.33 

0.00 
13.33 

0.00 
-

-
-

-
-

-
-

-

sticky 

QC(MeCH) 10(EtCH) 
LD 

TA 0.4 ul 

0.00 

0.00 

0.00 

0.00 

6.67 

16.67 

6.67 

-

10.00 

-

10.00 

-

13.33 

-

C0HCl, Crude IO(MeCCe) 
LD 

TA 0.4 ul 
10,00 

3.33 

10.00 

3.33 

10.00 

3.33 

10.00 

-
10.00 

-
16.67 

-

16.67 

-

EtCO Crude 10(EtCH) 
LD 

TA 0.4 ul 
0.00 

0.00 
23.33 

0.00 
53.33 

3.33 
70.00 

-
76.67 

-
76.67 

-

80.00 

-
Derris s. leaf. 

branch 

EtoH Crude 20(EtI) 
ID 
TA 0.2 ul 

0.4 ul 

b.00 
0.00 

0.00 

O..N)
0.00 

-

6.67 
0.00 

-

-
-

-

-
-

-

-
-

-

-
-

-

5 larvae/rep. 

do 
0.8 ul 

LD 
13.33 
0.00 

-
-

-
-

-
-

-

-
-
-

-

-
do 



Table I ,ontd. Screening of Activity of Plants on Spodoitera litura Fabr 

PLANT SPECIES PARr SOLVENT FRACrICN %OONC(SOLV.)TEST MEf-O 
ACCUMLATIVE % MOtALITY 

-

Day 1 2 3 4 5 6 7 

RIM 

Derris sp. EtOAc/%O 20(EtOt) TA 0.2 ul 0.00 6.67 10.00 - - - -

Jlei rostrata leaf, EtOIH 
branch 

Derriaes e var.amoena leaf, EtLCi 

branch 

Crude 

?eO/l'Cslih 

C5Hs 4 /meCH 

ppt 

Crude 

EtCAc/H2O 

0.4 ul 

0.8 ul 

LD 
20(EtCH) TA 0.4 ul 

LD 

10(EtH) TA 0.4 ul 

LD 
10(EtCH) TA 0.4 ul 

LD 

10(MeCOMe) TA 0.4 ul 

LD 
6.61(EtCa) TA 0.4 u! 

LD
20(EtOH) TA 0.2 ul 

0.4 ul 

0.8 ul 

LD 

20(EtCH) TA 0.2 ul 

3.33 3.33 23.33 - - - -
6.67 6.67 10.00 - - - -

0.00 3.33 10.00 - - - -
0.00 3.33 3.33 - - - -
0.00 3.33 10.00 13.33 20.00 26.67 36.67 
0.00 0.00 3.33 - - -­

0.00 0.00 0.00 - -
0.00 0.00 0.00 - - _ 
3.33 6.67 6.67 - - - -
0.00 0.00 0.00 - - -

0.00 0.00 0.00 - - - -
0.00 0.00 0.00 - - - -

0.00 0.00 0.00 0.00 0.00 10.00 13.0013.33 - - - - -

20.00 - - - - -

33.33 - - - - -
0.00 - - - -
0.00 - - - -

larvae size 1/6 

5 larvae/rep. 

do 

do 

Derris scandens leaf, EtCH 

branch 

Deris thrsiflora leaf, EtCH 
branch 

Crude 

EtOAc/HO 

Crude 

EtOAc/H30 

0.4 ud 

0.8 ul 

LD 
20(EtCtH) TA 0.4 ul 

LD 

10(EtCH} TA 0.4 ul 

LD 
20(EtGH) TA 0.2 ul 

0.4 ul 

0.8 ul 

LD 
20(EtCH) TA 0.4 ul 

LD 

IO(EtcH) TA 0.4 ul 

LD 
20(EtCH) TA 0.2 ul 

0.4 ul 

0.8 ul 

LD 

3.33 - - - -
3.33 - - - -

0.00 - - - -
0.00 0.00 0.00 - -
0.00 23.33 16.67 - -

0.00 0.00 0.00 - -

3.33 3.33 6.67 - -
3.33 - - _ 
13.33 - -

16.67 - _ -
6.67 - _ -
0.00 0.00 0.00 - - _ 
0.00 6.67 13.33 -- -

0.00 0.00 0.00 -­

0.00 3.33 3.33 -­
26.67 36.67 43.33 - -

36.67 40.00 40.00 - -
46.67 53.33 56.67 - - - -
0.00 0.00 3.33 - - - -



Table I contd. 
 Screening of Activity of Plants on S ___pteralitura Fabr
 

PLANT SPECIES PART SOLVENT FRACTION 

ACCUMULATIVE X MOTALfTY 

XLONC(SOLV. )TEST 1EliO 
REMARK 

Day 1 2 3 4 5 6 7 

Derris thyrsiflora CsHi 4 /MeM 20(EtOH) TA 0.4 ul 3.33 3.33 3.33 - - - -

MeC'/C.H14 

Diof yr_ a llichi leaf EtCH Crude 

EtOAc/HaO 

LD 0.00 0.00 0.00 - - - -
20(EtCH) TA 0.4 ul 10.00 10.00 10.00 - - -

LD 0.00 0.00 0.00 - - -20(EtCH) TA 1 ul 26.67 - - - - - 5 larvae/rep. 

3 ul 33.33 - - - - - do
5 ul 40.00 - - - - - do 

LD 0.00 - - - -20(EOtC) TA 0.2 ul 0.0 - - - -

Elettarioteis curtisii rhizome C.H,4 Crude 

CMCla Crude 

Cdi2. Crude_ 

0.4 ul 0.00 - - - -
0.8 ,ii 3.33 - - _ - -

LD 3.33 - - -10(EtC4) TA 0.4 ul 3.33 10.00 13.33 - - _ 

LD 0.00 10.00 40.00 70.00 80.00 90.00 100.00 larvae size 1/57(EtCH) TA 0.4 ul 0.00 0.00 0.00 - - - - slightly sticky 
LD 0.00 0.00 3.33 20.00 46.67 60.00 63.33 larvae size 1/5 

013 Cla 
QC(C.Ht.) 
QC(CHa C1) 

QC(MeCH) 

F spiralis seed EtOH Crude 

5(CCH&.) UD 3.33 20.00 21.00 56.67 - - -
5(MeOMe) TA 0.4 ul 0.00 3.33 3.33 - - - -

LL 0.00 0.00 3.33 3.33 16.67 30.00 43.335(EtCH) TA 0.4 ,,, 1.33 3.33 3.33 - - - -
LD 0.0. 0.00 0.00 0.00 6.67 10.00 10.0020(EtXi) TA 0.4 ul 0.00 0.00 0.00 - - - -

EtIAc/HO 

CsH&4 Crude 

M C3 C Crude 

MeOle Crude 

cuneatum leaf, EtCH Crude 

branch 

LZ 0.00 0.00 0.00 - - -20(EtCH) TA 0.4 ul 10.00 10.00 10.00 10.00 10.00 10.00 10.00 
LD 40.00 52.33 76.67 - - - -10(CMeWIae) TA 0.4 ul 0.00 0.00 3.33 - - - -
LD 0.00 0.00 3.33 3.33 10.00 10.00 16.6710(MeOCle) TA 0.4 ul 16.67 36.67 36.67 - - - -
LD 3.33 53.33 100.00 - - - - no feeding10(EtCH) TA 0.4 ul 3.33 3.33 3.33 - - - -
LD 0.00 0.00 0.00 0.00 6.67 13.33 43.33 larvae size 1/420(EtC) TA 0.2 ul 0.00 - - - - - - 5 larvae/rep. 

0.4 ul 0.00 - - - - - - do 
0.8 ul 6.67 - - - - - - do 

LD 0.00 - - - - - -



Table I contd. Screening of Activity of Plants on STIxxiotera litura Fabr 

PLANT SPECIES PART SOLVENT FRACTION %CCx*C(SOLV. ITEST METHOD ACCU*VLATIVE % MORTALITY 
REMARK 

Day1 2 3 4 5 6 7 

E cumeatuz EtOAc/IhO 20(Eta1) TA 0.2 ul 10.00 20.00 23.33 - - - -

0.4 ul 13.33 16.67 26.67 - - - -
0.8 ul 13.33 16.67 26.67 - - - -

Eu otoriadoratu leaf EtOE Crude 20(EtOI) 
LD 
TA 1 ul 

3.33 
13.33 

3.33 
-

3.33 
-

-
-

-
-

-
-

-
- 5 larvae/rep. 

3 ul 

5 ul 
53.33 

66.67 
-

-
-

-

-

-

-

-

-

-

-
-

do 

do 

EtOAc/H20 20(EtCH) 
L 
TA 0.2 ul 

0.00 
3.33 

-
-

-
. 

-
. 

-
. 

- -

0.4 ul 6.67 -. . . . 

0.8 ul 0.00 -. . . . 

HIO Crude 50(IO) 
LD 
TA 0.4 ul 

0.00 
0.00 

-
0.00 0.00 - - - -

Fibraurea tincto branch CHaCl, Crude 
LD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

MeOH(sol) 20(EtCH) TA 0.4 u.l 0.00 0.00 0.00 - - - -

MeCH(insol) 
MeCH(crys) O. 

5 
(MeCO}e) 

LD 

TA 0.4 ul 

0.00 

0.00 

30.00 

0.00 

36.67 

0.00 

50.00 

-

73.33 

-

86.67 

-

96.67 larvae size 1 

-

MeOH Pal-Itin 2.5(thO) 
LD 
TA 0.4 ul 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

-
-

-
-

-
-

-
-

Oliricidia sepit_ leaf, 

branch 

C4Hi. 

CC12 

Crude 

Cride 

IO(MeCOe) 

10(MeCCe) 

LD 
TA 0.4 ul 

LD 

TA 0.4 ul 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

3.33 
0.00 

0.00 
0.00 

10.00 
-

-
-

13.33 
-

-
-

13.33 
-

-

-

16.67 
-

-

-

EtCH Crude 10(EtOH) 
LD 

TA 0.4 ul 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
-
-

-
-

-

-

-

-
H coronarium leaf CH 1 Crude 10(EtOli) 

LD 
TA 0.4 ul 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

-
-

-
-

-
-

-
-

CHCIs Crude 10(Et*i0) 
LD 
TA 0.4 ul 

0.00 
13.33 

0.00. 
13.33 

0.00 
13.33 

-

-
. 
. 

. 

. 

EtCH Crude 10(EtOH) 
LD 

TA 0.4 u. 
23.33 

0.00 
30.00 

0.00 
30.00 

0.00 
30.00 

-

36.67 

-

40.00 

-

43.33 larvae size 2Y 
-

Hura .. itans leaf EtOH Crude 20(EtOH) 
LD 
TA 0.4 ul 

0.00 
0.00 

0.00 

6.67 
0.00 

13.33 
-

-

-

-

-

-

-

-
LD 0.00 3.33 13.33 - - - -

10(EtOH) TA 0.4 ul 0.00 0.00 0.00 - - - -



Table I contd. Screening of Activity of Plants on Spodopte litura Fabr 

PLAT SPECIES PART SOLVENT FRACTICN %CONC(SOLV. )TEST MHrOD -- -
ACCU1ATIVE % MOTALrIY 

REMAR 

ay 1 2 3 4 5 6 7 

Hura crevitan EtOAc/IbO 20(EtH) TA 0.2 ul 3.33 - - - - - -

0.4 ul 6.67 - - - - - -
0.8 ul 6.67 - - - - - -

Kleinhovia ho..._ a leaf, 

branch 

EtCH Crude 20(EtCH) 
LD 
TA 0.4 u.l 

LD 

0.00 
3.33 

6.57 

-
3.33 

6.67 

-
3.33 

6.67 

-
-

10.00 

-
-

23.33 

-
-

30.00 

-
-

33.33 
10(EtCH) TA 0.4 ul 0.00 6.67 10.00 - - - -

EtOAc/IbO 20(EtCH) 
LD 
TA 0.2 ul 

0.00 

3.33 
0.00 

-
0.00 

-
0.00 

-
0.00 

-
0.00 

-
6.67 

-
0.4 ul 13.33 - - - - - -
0.8 ul 0.00 - - - - - -

tan came flower CH,. Crude 20(EtC I) 
LD 
TA 0.4 ul 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

-
-

-
-

-
-

M Clz Crude 20(EtCH) 
U. 
TA 0.4 ul 

0.00 
0.00 

0.00 
0.00 

0.00 
3.33 

-
-

-
-

-
-

EtOH Crude 20(EtCH) 
LD 
TA 0.4 ul 

0.00 
0.00 

0.00 
0.00 

0.00 
3.33 

-
-

-
-

-
- -

leaf EtCH Crude 20(EtCH) 
LD 
TA 0.4 ul 

0.00 
0.00 

3.33 
0.00 

6.67 
O.C0 

13.33 
-

16.67 
-

16.67 
-

20.00 larvae size 1/2 
-

lan a camara 

(local type) 

?aesa ramentacee 

leaf 

leaf 

EtCH 

CH 14  

Crude 

Crude 

20(EtOH) 

10(Meaie) 

LD 
TA 0.4 ul 

LD 

TA 0.4 ul 

0.00 
0.00 

3.33 

6.67 

0.00 
0.00 

3.33 

13.33 

0.03 
0.00 

3.33 

13.33 

-
-

-
-

-
-

-

-

-
-

-

-

-
-

-

-

QC(C$HI4) 1O(MeCMe%) 
LD 
TA 0.4 ul 

0.00 
13.33 

3.33 
13.33 

3.33 
13.33 

3.33 
-

3.33 
-

26.67 
-

50.00 
-

QC(CICla) 10(MeCOte) 
LD 
TA 0.4 u.l 

0.00 

3.33 
0.00 

16.67 
0.00 

16.67 
3.33 

-
13.33 

-
33.33 

-

40.00 

-

'-COMe Crude lO(MeOCe) 
LD 
TA 0.4 ul 

0.00 
0.00 

3.33 
3.33 

3.33 
10.00 

3.33 
-

3.33 
-

13.33 16.67 

MeCH CrL 1O(EtOH) 
LD 

TA 0.4 ul 
0.00 

0.00 
0.00 

0.00 
6.67 

0.00 

10.00 

-
13.33 

-

13.33 

-

26.67 larvae size 1/2 
-

Milia azedarach leaf EtOH Crude 20(EtCH) 
LD 
TA 0.2 ul 

0.00 
0.00 

3.33 
-

3.33 
-

10.00 
-

36.67 
-

46.67 
-

50.00 
- 5 larvae/rep. 

0.4 ul 0.00 - - - - - - do 
0.8 ul 

LD 
0.00 

3.33 

-

-

- -

-
-
-

-
-

-
-

do 



Table I contd. 
Screening of Activity of Plants on Sod l itur Fabr 

PLANT SPECIES PART SOLVLT FRACTION %COC(SOLV.)TEST METOD A0 TIVE %MGrALITY 

Day1 2 3 4 5 6 7 
-Milia azedarach 

EtOAc/H
4 0 20(EtCH) TA 0.2 ul 3.33 - -

0.4 ul 6.67 - -

Milletti atro_..___ leaf, 

branch 

EtcH Crude 

Et0Ac/Hx0 

20(EtOH) 

10(EtOEi) 

20(EtOH) 

0.8 ul 

LD 
TA 0.4 ul 

LD 

TA 0.4 ul 

LD 
TA 0.2 u1 

10.00 

0.00 
3.33 

0.00 

3.33 

0.00 

0.00 

-

-
23.33 

0.00 

23.33 

0.00 

-

-
-

23.33 

3.33 

23.33 

3.33 

-

-

-

-

__ 

-

- -

0.4 ul 0.00 - -

Myri esculenta leaf, 

branch 

EtOH Crude 

EtOAc/Hs0 

20(EtOH) 

20(EtOH) 

0.8 u. 

LD 
TA I ul 

3 
u1 

5 ul 

LD 
TA 0.2 u. 

3.33 

0.00 
0.00 

13.33 

46.67 

0.00 
3.33 

-
-

-

-

-
-

-
-
-

-

-
-

. 
-

-

-

-

-

-

-

-

-

5 larvae/rep. 

do 

do 

Neonauclea allid leaf, 

branch 

EtOH Crude 

EtOAc/HaO 

20(EOH) 

20(EtCH) 

0.4 ul 
0.8 ul 

L 
TA 0.2 u. 

0.4 ul 
0. 

8 
ul 

LD 
TA 0.2 ul 

3.33 

0.00 

0.00 
20.00 

13.33 
0.00 

0.00 
6.67 

-
-

-
-

-
-

-
6.67 

-

-
-

-
-

-
10.00 

-
-

-

-

-

-

-
-

_ 

-
-

-
-

-

do 
do 

Nephelium Is seed CqHi 4 

COaCla 

Crude 

Crude 

20(C.Hi.) 

20(MeCoe) 

20(MeCrtie) 

0.4 u. 
0.8 ul_ _ 

LD 

TA 0.4 ud 

LD 
TA 0.4 ul 

6.67 

3.333.33 

0.00 

0.00 

0.00 
10.00 

6.67 

13.33 
6.67 

0.00 

0.00 

0.00 
13.33 

16.67 

13.33 
16.67 
0.00 

0.00 

0.00 
13.33 

-

-

0.00 

-

-
-

0.00 

-

-
-

23.33 

_ 

-

26.67 

EtOH Crude 20(EtCH} 
LD 
TA 0.4 ul 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

-
-

-

- 0 
LD 0.00 0.00 0.00 - -



Table I contd. 

Screening of 
 ctivity of Plants on Spodoote litura Fabr 

PLAT SPECIES PART SOLVENT FRALTION %00 (SOLV. )TEST MEOD -

Day 1 
- - --------------------------------------------------

------- -
Pachrrhizus erosus seed CH., Crude 20(EtOH) TA 0.4 ul 16.67 

L. 53.33 

ACCUILIATIVE % MOTALTY 

2 3 4 5 6 

20.00 20.00 - - -

90.00 96.67 96.67 100.00 -

ILARK 

7 

dead from uax-like 

2.5(EtOH) TA 0.4 ul 0.00 

UD 0.00 
0.67(EtX)H) TA 0.4 ul 0.00 

LD 0.00CHzCIa Crude 4(EtOH) TA 0.4 ul 10.00 
UD 80.00 

2.5(EtOH) TA 0.4 ul 13.33 

0.00 0.00 - - -

3.33 3.33 - - -
0.00 0.00 - - -

0.00 0.00 - - -
20.00 20.00 - - -
93.33 96.67 100.00 - -
13.33 13.33 - - -

substances? 

- larvae size 1/3 

- granule & lumpy 

LD 0.00 
0.67(EtOH) TA 0.4 ul 0.00 

LD 0.00EtOH Crude 20(EtOfi) TA 0.4 ul 10.00 

LD 46.67 
2.5(EtOH) TA 0.4 ul 6.67 

LD 6.67 
0.67(EtOH) TA 0.4 ul 0.00 

LD 0.00Persea aaericana leaf, EtOH Crude 20(EtOH) TA 0.4 ul 0.00 
branch 

LD O.OCPittosPorUm ferrugineua leaf, ELOH Crude 20(EtOH) TA 0.4 ul 3.33 
branch 

LD 0.00 

IO{EtOH) TA 0.4 ul 0.00 

LD 0.00
EtOAc/aO 20(EtON) TA 0.2 ul 0.00 

0.4 ul 0.00 

0.8 u. 3.33 

LD 0.00 

20.00 36.67 63.33 66.67 73.33 
0.00 0.00 - - -
0.00 6.67 - - -
10.00 10.00 - - -

73.33 76.67 83.33 83.33 86.67 
6.67 6.67 - - -

16.67 23.33 40.00 53.33 60.00 
0.00 0.00 - - -

0.00 3.33 - - -
C.67 10.00 10.00 10.00 10.00 
0.00 0.00 10.00 10.00 16.67 
3.33 3.33 - - -

0.00 0.00 - - -

0.00 0.00 - - -

0.00 10.00 - - -
- - - -

- - - -
- - - -
- - - -

solid 
80.00 larvae size 1/6 

_ 

_ 

90.00 larvae size 1/3 
- granule & lumpy 

solid 
63.33 larvae size 1/4 

-

-
10.00 

16.67 larvae size 1/2 
-

-

-

-



--------------------------------------------------- 
-- ----- ---- ----

Table I contd. 
Screening of Activity of Plants on S_2_pte_ litura Fabr 

-

PLANT SPECIES PART SOLVE% FRACTION %ONC(SOLV. )TEST AMETHUATIVE % RTALy
Day 1 2 3 4 5 6 7 REARK 

Planchonella o§wata leaf EtOH Crude 10(EtOH) TA 0.4 vl 10.00 10.0 13.33 ­ - -
Polvgonum tomentosum leaf, EtOH 
 Crude LD20(EtOHW TA I ul 0.00 3.33 3.33 ­20.00 - ­- - - -branch - 5 larvae/rep.

3 u 0.00 ­ - - - do 
5 ul 20.00 ­ - - - - do 

I. ­10.00
EtOAc/H 0 - - -20(EtOH) -TA 0.2 ul 0.00 ­ - - - -
0.4 ul 0 00 ­ - - - -
0.8 ul 0.00 ­ - - - -iv incu LDleaf, 0.00EtcH Crude - - ­ -20(EtOHI - -TA 0.4 ul 0.00 0.00 0.00 
 - -branch ­

0.00 0.00 
13.33 ­ - -
10(EtOH) 
 TA 0.4 ul 
 0.00 0.00 0.00 
 - - -

EtOAc/HzO LD 0.00 0.00 0.00 -20(EtOH) - -TA 0.2 ul 6.67 ­ - - - - -

0.4 ul 0.00 ­ _ - _ 
0.8 ul 10.00 ­ - -

Shims wllichii leaf, 
 EtCH Crude LD 0.00 - ­20(EtoH) TA 0.4 ul - - ­3.33 3.33 
 3.33 ­branch - - -
LD 0.00 0.00. 0.00 ­ - - -

10(EtOH) 
 TA 0.4 ul 0.00 0.00 0.00 ­ - - -
LD 0.00 0.0) 0.00
EtOAc/HzO - -20(EtOH) - -TA 0.2 ul 10.00 ­ - - - - -

0.4 ul 16.67 ­ -
0.8 ul 10.00 ­ - - - - -Tephrosia vestita 
 leaf CgHt. Crude LD 0.00
20(MeCtle) TA 0.4 ul - - - ­3.33 6.67 6.67 - ­- - - -

C12Cl, Crude LD 3.33 3.3310(Eto) 3.33 -TA 0.4 ul 0.00 3.33 3.33 -
- - ­
- - -

LD 
 3.33 10.00 20.00 
20.00 23.33
C(CeHa,-1) 40.00 40.00 larvae size 2/38(MeClle) TA 0.4 ul 6.67 6.67 
 6.67 ­ - - -
LD 0.00 3.33 6.67 
 - -

QC(C.Ht,-2) 8(9eCOtle) 
 TA 0.4 ul 0.00 0.00 3.33 ­ - - -
QC(C.H14 HCc1, ) S(EtCH) 

LD 6.67 6.67 6.67 -TA 0.4 ul 0.00 3.33 3.33 ­- - - -

LD 3.33 3.33 6.67 - ­ - -

L 



Table I contd. 
Screening of Activity of Plants on Spodonjera lit Fabr 

PLA'T SPECIES PART SOLV'F FRACTION (X)NC(SOLV. )TEST .ETHoD -- -----T--- -- R&1AR 

Day 1 2 3 4 5 6 7 
Tevhrosia vestita 

QC(MeOH) 8(EtOH) TA 0.4 ul 0.00 0.00 6.67 - -

MeOH Crude 

QC(CHICI 

QC(MeOH) 

} 

10(EtEOH) 

10(EtOH) 

IO(EtOH) 

LD 
TA 0.4 ul 

LD 

TA 0.4 ul 

U) 
TA 0.4 ul 

0.00 
0.00 

0.00 
0.00 

3.33 

0.00 

16.67 
0.00 

0.00 
0.00 

3.33 

0.00 

20.00 
0.00 

0.00 
0.00 

3.33 

0.00 

-
-

3.33 

-

3.33 

-

-
-

6.67 

-

13.33 

-

-
-

10.00 

_ 

23.33 

-

10.00 

26.67 

-

Vernora cinerea leaf, 

branch 

EtoH 

CsHi4 

CX2 Cla 

Crude 

Crue 

Crude 

1. 
20(EtOH) TA 0.4 u.1 

LD
10(MeWe) TA 0.4 ul 

LD 

10(NeCaMe) TA 0.4 ul 

0.00 
3.33 

0.00 
0.00 

0.00 

6.67 

0.00 
3.33 

0.00 
0.00 

0.00 

10.00 

3.33 
3.33 

36.67 
0.00 

0.00 

10.00 

3.33 
-

46.67 
-

-

-

3.33 
-

50.00 
-

-

-

3.33 

50.00 
-

-

6.67 
_ 

50.00 

Vitex pubescens leaf, 

branch 

EtOH 

C.H,. 

CHzCl 

Crude 

Crude 

Crude 

1.0 
lO(EtOH) TA 0.4 ulL1 

lO(V*XMe) TA 0.4 ul 

1M 

10(MeCOMe) TA 0.4 ul 

0.00 
10.00 
3.33 

0.00 

0.00 

0.00 

0.00 
10.00 
3.33 

0.00 

0.00 

0.00 

0.00 
16.67 

3.33 
0.00 

0.00 

0.00 

-
-" 

-

-
-

-_ 

-

_ 
_ 

Wedelia bifor whole 

EtOH 

EtOH 

C.H4, 

CH2CI 

Crude 

Crude 

Et0Ac/HO 

Crude 

Crude 

10(EtH) 

20(EtOH} 

20(EtOH) 

20(EtOH) 

1. 
TA 0.4 ulL.0 

TA 0.4 ul 

LD 

TA 0.4 ul 

1. 
TA 0.4 ul 

0.00 
13.330.00 

-

10.00 

33.33 

6.67 

10.00 

6.67 

0.00 
13.33
0.00 

10.00 

66.67 

30.00 

33.33 

10.00 

0.00 
13.33
0.00 

10.00 

70.00 

30.00 

33.33 

10.00 

-

-
-

13.33 

86.67 

30.00 

36.67 

100 

-

13.33 

90.00 

30.00 

36.67 
10.00 

13.33 

93.33 

40.00 

40.00 
10.00 

_ 

-

13.33 very sticky 

93.33 do 
40.00 sticky 

40.00 do 
10.00 

EtCH Crude 

QC(C*Ht, } 

20(EtOH) 

20(EtOH) 

LD 
TA 0.4 ul 

L0 
TA 0.4 ul 

3.33 
6.67 

0.00 
0.00 

3.33 
6.67 

3.33 
6.67 

3.33 
6.67 

23.33 
6.67 

-
16.67 

33.33 
-

-
16.67 

53,33 
-

16.67 

63.33 
-

16.67 

63.33 

QC(CrC1, ', 20(EtOiH} 
1. 
TA 0.4 ul 

1. 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

-
-

30.00 

-

46.67 

-
-

56.67 60.00 black,ltmpy 

solid 



Table I cont4. Screening of Activity of Plants on Spodoter_ litura Fabr 
--- ------- ---- ------- ------- - -------------------

PLNT SPECIES PART SOLV2nT FRACTION ECONC(SOLV. )TEST 4FMD- -----
ACCL IATIVE % MRTALITY 

---- RLIMRK 

Day 1 2 3 4 5 6 7 
- ------ -- ------------------------------

Wedelia bifo C(MeOH) 20(EtOH) TA 0.4 ul 0.00 0.00 3.33 - - _ 

10(EtOH) 
LD 

TA 0.4 ul 

0.00 

0.00 

10.00 

0.00 

16.67 

0.00 

16.67 

-
56.67 

-

70.00 

-

83.33 larvae size 1/4 
-

C(MeC'e) 10(EtOH) 

LD 

TA 0.4 ul 

0.00 

0.00 

0.00 

3.33 

0.00 

3.33 

0.00 

-

0.00 

-

0.00 

-

0.00 larvae size 1/3 
-

QC(MeOH) 10(EtOH) 
LI 
TA 0.4 ul 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
-

0.00 
-

0.00 
-

0.00 larvae size 1/3 
-

Wedelia triloba whole EtCH Crude 
LI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 larvae size 1/3 

EtOAc/HAO 20(EtOH) TA 0.4 ul 0.00 3.33 3.33 3.33 3.33 3.33 6.67 very sticky 

C4 Hi. Crude 10(EtOH) 
LD 

TA 0.4 ul 
20.00 
20.00 

76.67 

30.00 
80.00 

30.00 
80.33 

-

90.00 

-

90.00 

-

96.67 do 
-

LD 23.33 33.33 50.00 50.00 53.33 60.00 73.33 sticky larvae 

5(Et*H) TA 0.4 ul 3.33 3.33 3.33 - - - -
size 1/6 

LD 0.00 0.00 0.00 - - - -
2.5(EtOH) TA 0.4 u.1 0.00 0.00 0.00 - - - -

QC(Cs Hi, ) 
LD 0.00 0.00 0.00 - - - -

QC(C.Hs4 5(MeCaie) TA 0.4 ul 3.33 3.33 3.33 

QC(CsH1 4 :CH2 CI 2 ) 10(MeCo~e) 
LD 

TA 0.4 ul 
0.00 

0.00 
0.00 

6.67 
30.33 

6.67 
50.00 

-
50.00 

-
50.00 

-

50.00 

-

CH2Cl, Crude 20(EtOH) 
LD 

TA 0.4 ul 
10.00 

0.00 
36.33 

0.00 
63.33 

0.C0" 
83.33 

-
90.00 

-
90.00 

-

90.00 slightly sticky 
-

L 10.00 50.00 86.67 93.33 10u.00 - - very sticky 

10(EtOH) TA 0.4 ul 0.00 0.00 0.00 - - - -
larvae size 1/3 

LD 0.00 n.oo 0.00 - - - -
5(EtOH) TA 0.4 ul 0.00 0.00 0.00 - - - -

LD 0.00 0.00 0.00 - - - -
2.5(EtH) TA 0.4 ul 0.00 0.00 0.00 - - - -

EtOH Crude 20(EtOH) 
L 
TA 0.4 ul 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

-
-

-
-

-
-

-
-

LD 30.00 43.33 46.67 53.33 53.33 53.33 53.33 slighty sticky 

repellent larvae 

10(EtCH) TA 0.4 ul 3.33 3.33 3.33 -

size 1/4 
black,very 

l mzpy solid 



Table I contd. 
Screening of Activity of Plants on Sdoptera lit Fabr 

PLANT SPECIES PART SOLVENT FRACTION %CDNC(SOLV. )TEST METhOD AC.UjjIATIVE % ZflTALITY-TREMARK 

Day 1 2 3 4 5 6 7 

Wedeli_ trilobaz 
IO(EtOH) TA 0.4 ul 3.33 3.33 3.33 - - - - black,very 

5(EtOH) 
LD 
TA 0.4 ul 

6.67 
0.00 

6.67 
0.00 

6.67 
0.00 

-
-

-
-

- -
lumpy solid 

LD 0.00 0.00 0.00 - - -
QC(CH1

2 4 -1) 5(NeCaie) TA 0.4 ul 6.67 6.67 6.67 - - - -

QC(C H,-2) 5(CM e) 
LD 

TA 0.4 ul 
0.00 

0.00 
0.00 

3.33 
3.33 

3.33 
3.33 

-
6.67 

-

6.67 10.00 larvae size 1/3 

-3 SC(C.H,5(e(Xt1e) 

LD 

TA 0.4 ul 

0.00 

0.00 

0.00 

3.33 

0.00 

3.33 

0.00 

-

0.00 

-

6.67 

-

6.67 larvae size 1/3 

Zingiber 

multibrLcteatu 

rhizome CsH, 4 

CH6Cl: 

QCH-Clz ) 

Crude 

Crude 

10(MeCe) 

IO(Etoi) 

LD 

TA 0.4 u1 

LD 
TA 0.4 ul 

D 

TA 0.4 ul 

0.00 

33.33 

0.00 
0.00 

0.00 

0.00 

0.00 

36.67 

0.00 
0.00 

0.00 

0.00 

0.00 

36.67 

0.00 
0.00 

0.00 

0.00 

3.33 

-

0.00 
-

--

-

6.67 

-

0.00 
-0 

-

6.67 

0.00 

-

10.00 larvae size 1/2 

0.00 
O.(Eto) 

-

-

EtOH Crude 10(EtOH) 
LD 
TA 0.4 ul 

0.00 
6.67 

0.00 
6.67 

0.00 
6.67 

-
-

-­

-
i offiena_ _icinale rhizome C.H, Crude 10(MeCCte) 

LD 
TA 0.4 ul 

0.00 
3.33 

0.00 
6.67 

0.00 
6.67 

-
-

-
- -

LD 0.00 86.67 100.00 - -5(EtOH) TA 0.4 ul 36.67 43.33 43.33 - - - -
C.H., (sol) 10(Me-OaHe) 

L.D 
'7A 0.4 ul 

0.00 
0.00 

6.67 
0.00 

13.33 
0.00 

16.67 
-

50.00 
-

66.61' 
-

66.67 larvae size 1/5 
-

C.Ht, (insol) 1O(MeCtie) 
LD 
TA 0.4 ul 

0.00 
? no 

0.00 
0.00 

0.00 
0.00 

-
-

-
-

-

CHMCIz Crude 1O(MeCX*e) 
LD 
TA 0.4 ud 

0.00 
3.33 

0.00 
6.67 

0.00 
6.67 

-
-

-
-

_ 
-

LD 0.00 70.00 90.00 90.00 93.33 93.33 93.33 larvae size 1/4 

5(EtOH} TA 0.4 ul 0.00 0.00 0.00 - - - less feeding Lan 
UD 0.00 0.00 0.00 - -



Table I contd. 
 Screening of Activity of Plants on Soodoptera liturs Fabr 

- ----- -------------

PLAI. SPECIES PART 

------- -

SOLVENT FRACTICN 

------------------- ----------------- ----- - --- ----------- -

ACCULMLATIVE % MRTALITY%OONC(SOLV. )TEST MTHOD - -- --- ----------- RARK 

Day 1 2 3 4 5 6 7 

Ziniiber officinale 

Zingibe ottensii rhizome 

Zingiberp rhizome 

EtOH Crude 

CgH 1 4  Crude 

CH2Clz Crude 

EtCH Crude(upper layer) 

Crude(lower layer) 

EtOH Crude 

10(EtOl) TA 0.4 ul 0.00 0.00 0.00 - - -

LD 3.33 3.33 3.33 - - -
2.5(EtOH) TA 0.4 ul 0.00 0.00 0.00 -

LD 0.00 0.00 0.00 -
20(EtOH} TA 0.4 ul 0.00 0.00 0.00 - _ 

LD 0.00 0.00 0.00 -
20(EtOH) TA 0.4 ul 0.00 0.00 0.00 --

LfD 0.00 0.00 0.0G - _ 
20(EtOH) TA 0.4 ul 0.00 0.00 0.00 -

LD 0.00 0.00 0.00 -
20(EtOH) TA 0.4 ul 0.00 0.00 0.00 -

LD 10.00 16.67 16.67 16.67 20.00 20.00 20.00 larvae size 1/38(EtOH) TA 0.4 ul - - - - - - -

Mea{(insol) 

?liH(sol) 
MeCH/C H1 4 

LD 0.00 6.67 86.67 - - - -
8(3:1,H O: TA 0.4 ul - - - -
Mele) LD 0.00 0.00 3.33 -

-

8(EtOH) TA 0.4 ul - - - -

CBH1,/MeOH 
LD 13.33 46.67 100.00 - -

8(EtOH) TA 0.4 ul - - - -

juice 
LD 20.00 80.00 100.00 - - -

100 TA 0.4 ul 0.00 0.00 0.00 - -

solution/solid 

solid/solution 

CGHi,(insol) 

S'eOH/CsHm 4 

(C{CHa.4 

LD 0.00 0.00 0.00 - -
20(EtOH1 TA 0.4 ul 0.00 3.33 3.33 - - -

ID 0.00 0.00 6.67 - - -
20(EtcH) TA 0.4 ul 0.00 3.33 3.33 6.67 6.67 6.67 6.67 

LD 0.01 0.00 13.33 - - - -
20(EtOH) TA 0.4 ul 0.00 0.00 10.00 10.00 10.00 10.00 10.00 

LD 0.00 10.00 50.00 63.33 93.33 100.00 - larVft-AA10 1/4 

5(EtOH) TA 0.4 ul 90.00 96.97 100.00 - -­

QZ(C CI.) 

LD 26.67 90.00 100.00 
5(EtOH) TA 0.4 u. 0.0 O.00 :0.,0 3,li. 33.3i 3,.,, ,33.C,

D 

~(NCUe) -J A 0. 4 ul 0.0,5(t '%k 00X. -1 

WC-CCe .i.A.I) W -tl% -AALD 



Screening of Activity of Plants on Soodootera litura Fabr 

PLANT SPECIES PART SOLVENT FRACTION LCONC(SOLV.)TEST METHOD A TRDEOART 

- - ----- ---------

Day 1 2 3 4 5 6 7 PZu 

Zng] br 
residue 

5 6--

C.H 1 , 8(EtOH) TA 0.4 ul 0.00 3.33 6.67 10.00 10.CO 10.00 10.00 

Zi-ib1 zerumbet rhizome EtOH Crude 
EtOAc/ HO 

CIH1,(sol) 

20(EtCH) 

5(EtH) 

LD 
TA 0.4 ul 

LD 
TA 0.4 ul 

0.00 
90.00 

63.33 
3.33 

3.33 

93.33 

90.00 
3.33 

16.67 

93.33 

100.00 
3.33 

30.00 

93.33 

-
-

36.67 

93.33 

-
-

66.67 

93.33 

-
-

Su 'V larvae 

93.33 

-

size 1/4 

CaH,.(insol) 

QC(C5HI,) 

5(EtOH) 

5(EtOH) 

LD 
TA 0.4 ul 

LD 

TA 0.4 ul 

0.00 
20.00 

0.00 

56.67 

10.00 
20.00 

0.00 

56.67 

16.67 
23.33 

3.33 

60.00 

--

30.00 

10.00 

-

30.00 

--

-

30.00 

-

-
30.00 

larvae size 
- dead in I-5 

1/3 

hour after 

2.5(EtOH) 
LD 

TA 0.4 ul 

50.00 

36.67 

96.67 

36.67 

100.00 

40.00 
-
-

-
-

-
application 

QC(CHzCI) 

1.25(EtOH) 

5(EtOH) 

LD 

TA 0.4 ul 
LD 

TA 0.4 ul 

53.33 

3.33 
0.00 

0.00 

70.00 

3.33 
50.00 

3.33 

70.00 

3.33 
60.00 

3.33 

73.33 

-
60.00 

-

86.67 

-

60.00 

-

86.67 

-

60.00 

86.67 larvae size 1/5 

60.00 larvae size 1/3 

QC(MeCCte) S(EtON) 
LD 

TA 0.4 ul 
0.00 

0.00 
43.33 

6.67 
43.33 

10.00 
43.33 

-

43.33 

-

46.67 

-

46.67 larvae size 1/2 

Zingiber sp. 

flower 

rhizome 

CsH,. 

CgH,. 

Crnxe 

Cruire 

10(EtOH) 

2(EtON) 

LD 
TA 0.4 ul 

LDTA 0.4 ul 

0.00 
0.00 

0.00
0.00 

3.33 
6.67 

0.00
0.00 

3.33 
6.67 

3.33
0.00 

-
10.00 

--

-
13.33 

-
-

-
13.33 

-
-

13.33 

- lumpy solid 
CHz Clz Crude 1O(EtOH) LD

TA 0.4 ul 
0.00 
16.67 

0.00 
16.67 

0.00 
20.00 

0.00 
-

0.00 
-

0.00 
-

0.00 
- slightly sticky 

UD 0.00 20.00 20.00 26.67 26.67 26.67 
lumpy solid 

26.67 larvae size 1/4 



------------------------------------------------------------------------------------------- 
------------------------------------------

-------------

------------------------------------------------------------------------------- 
------ 

Table II 
Screening of Activity of Plant Steam Distillates on Spodotera lituraNote Results 	 Fabr.in the second line of each test are obtained by substracting the ntmber of larvae lost by escaping or cannabilized. 

PLk\T SPECIES PART FRXNCTION %CYDNC(SOLV. ACC'IULATINE %MORTALITY) T .EHOD 	 ------------------------------

Day 1 2 3 4 5 6 
 7 
Agerat 	 - - ------------conyzoides 
(1'st test) 

-hole total 5.00 iCOMe) TA-LD 26.67 

26.67 
90.00 

90.00 
100.uo 

100.00 
. -

-

. 

. 

. . 

. 

--------

L 0.00 100.00 - -

0.00 100.00 - -
1.000(1eC ) TA-LD 30.00 70.00 96.67 100.00 - -_ 

0.00 40.00 66.67 70.00 - -
LD 30.00 96.67 100.00 -. 

_ 

16.67 83.33 86.67 -
0.50(MeCCMe) TA-LD 0.00 0.00 0.00 3.33 10.00 

_ 

36.67 
_ 

53.33 larvae size 1/5 

LD 
0.00 
0.00 

0.00 
0.00 

0.00 
3.33 

3.33 
16.67 

10.00 
20.00 

36.67 
36.67 

53.33 
56.67 larvae size 1/5 

0.25(MeClOe) TA-LD 
0.00 
10.00 

0.00 
10.00 

3.33 
10.00 

13.33 
10.00 

16.67 
13.33 

33.33 

16.67 
43.33 
16.67 larvae size 1/3 

LD 

0.125(.MeCoMe) TA-LD 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
3.33 

0.00 

6.67 

0.00 
6.67 

0.00 

13.33 

0.00 
13.33 larvae size 1/2 
0.00 

23.33 larvae size 1/3 

L 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

3.33 
6.67 

3.33 
16.67 

3.33 
20.00 

1eCOMe TA-LD 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

13.33 

0.00 

13.33 

0.00 

13.33 

0.00 

13.33 
0.00 0.00 0.00 10.00 10.00 10.00 10.00 

LD 0.00 0.0C 0.00 3.33 6.67 16.67 16.67 
Ageratum con-zoides 6,hole total 0.5O(.eMIe) TA-LD 

0.00 
0.00 

0.00 
3.33 

0.00 
40.00 

3.33 
83.33 

6.67 
100.00 

6.67 
-

6.67 
-

0.00 3.33 40.00 83.33 100.00 - -TA-LDs 0.00 3.33 80.00 100.00 - - - 2.ith piperonyl butoxide 

LD 
0.00 

0.00 
3.33 

3.33 
80.00 

26.67 
100.00 

63.33 
-

96.67 
-

100.00 
-

-

(25% of tested sample) 

0.00 3.33 26.67 63.33 83.33 86.67 -
LD* 0.00 3.33 50.00 100.00 - - -

0.25(.MeWMe) TA-LD 
0.00 
0.00 

3.33 
0.00 

50.00 
0.00 

100.00 
26.67 

-

30.00 
-

40.00 
-

70.00 larvae sii,! 1/4 
0.00 0.00 0.00 26.67 30.00 40.00 70.00 



---------------- --------------------------------------------------- 
--- -------------- ------------ 

Table II contd. Screening of Activity of Plant Steam Distillates on Sodopter litura Fabr. 

- -
ACC-'ILIATIVE % mTALM"T -PLA.,- SPECIES PART FRCTION -CO-C(SOLV.) TEST .TO Day 1 2 .-----------------------.-----.-------------.3 - ----- ARK4 5 6 7 

Agerat conyzoides wole 2total 0. 5(!ieCale) TA-LD* 
 0.00 0.00 3.33 
 20.00 46.67 53.33 
 53.33 larvae size 1/4

0.00 0.00 
 3.33 20.00 46.67 53.33 
 53.33 *with piperonyl butoxide 

LD (25% of tested sample)
0.00 0.00 10.00 70.00 70.00 
 86.67 96.67 larvae size 1/4
 
0.00 0.00 10.00 70.00 70.00 86.67 96.67
 

LD 
 0.00 0.00 0.00 
 16.67 73.33 
 83.33 90.00 larvae size 1/4

0.00 0.00 
 0.00 16.67 56.67 66.67 
 73.33
O.125(,MeOMe) TA-LD 
 0.00 0.00 
 0.00 13.33 13.33 
 13.33 23.33 larvae size 1/2
 
0.00 0.00 
 0.00 13.33 13.33 
 13.33 23.33
 

TA-L.D 0.00 0.00 
 0.00 6.67 
 6.67 6.67 
 16.67 larvae size 1/2

0.00 0.00 0.00 
 6.67 6.67 
 6.67 6.67
LD 0.00 0.00 
 0.00 3.33 
 6.67 10.00 13.33 larvae size 1/2

3.00 0.00 0.00 
 3.33 6.67 
 10.00 13.33
 

LDs 
 3.33 3.33 3.33 
 30.00 33.33 33.33 
 43.33 larvae size 1/2
 
0.00 0.00 
 0.00 26.67 30.00 
 30.00 40.00
 

Me(COde TA-LO 
 13.33 13.33 13.33 
 16.67 16.67 26.67 33.33
 
0.00 0.00 
 0.00 3.33 
 3.33 10.00 16.67
 

TA-LDs 
 0.00 0.00 
 0.00 23.33 33.33 
 33.33 
 46.67 2 with 0.25% piperonyl

0.00 0.00 0.00 
 23.33 30.00 30.00 
 33.33 butoxide
 

LI) 0.00 0.00 
 0.00 0.00 
 0.00 0.00 
 0.00
 
0.00 0.00 
 0.00 0.00 
 0.00 0.00


/ LD* 
0.00 

0.00 0.00 0.00 3.33 3.33 
 3.33 3.33
 
0.00 0.00Ageratts convzoides whole 0.00 3.33 3.33 3.33 3.33total 0.75(.9ecatje) TA-LD 70.00 100.00 ­ - -(2'nd test) 


56.67 83.33 -

LD 46.67 86.67 100.00 .
 .
 .
 
43.33 83.33 
 86.67 ...
 

0.50(,k-Me) TA-LD 
 10.0C 86.67 
 100.00 
 _ 
 _
 
6.67 80.00 86.67­

I.0 
 0.00 20.00 83.33 96.67 
 100.00 ­
2 0.00 13.33 73.33 93.33 96.67 - -0. 5(MeC - ) TA-LD 20.00 86.67 100.00 ­ -

13.33 73.33 86.67 
 - -
LD 
 16.67 73.33 96.67 
 100.00 ­ - -

10.00 30.00 53.33 56.67
0.125(MeCMe) TA-LD - - ­26.67 86.67 
 100.00 ­ - - -

16.67 63.33 
 76.67 ­ - - -
LD 
 16.67 60.00 76.67 
 86.67 86.67 
 86.67 86.67
 

16.67 50.00 56.67 66.67 
 66.67 66.67 
 66.67
 



-------------------------- -------------------------------------------------------------------------------------------------------------- 
------ 

Table II contd. Screening of Activity of Plant Steam Distillates on Soodootera litura Fabr. 

ACCLKdULATIVE% MO ALITY --


P L A\T S PEC IE S PART FR AX X M TEST .M
CTI ON NC ( SOL V. ) ETHO D ----------------------- -A RK 

Day 1 2 3 4 5 6 7
 

ngerat -------------------------------------------------------------whole 2 5
 oide________s total O.1 (.eCtte)tTA-LO ------------------------(2'nd test) 50.00 73.33 100.00---- ----- --- ---- - a ------------­43.33 larvae size66.67 83.33 - 4 3 1/2- *with -( ',4'-methylene
 

diox-phenyl) 

buta -1,3-diene
 
(50% Of tested sample)


LD 33.33 
 76.67 96.67 100.00 
 - _ _
 
13.33 53.33 70.00 
 73.33 ­ _ 
 _
0.25(te~ome)* TA-ID 0.00 0.00 0.00 4 3
0.00 0.00 
 13.33 13.33 *with 
-( .4.-methylene
 
0.00 0.00 0.00 
 0.00 0.00 
 0.00 0.00 cioxphenyl)-buta- 1,3.-dien 

LD 3.33 (10% of tesed sample)3.33 3.33 
 6.67 10.00 16.67 
 20.00 larvae size 1/2

0.00 0.00 
 0.00 0.00 
 0.00 0.00 
 0.00
O.125(MeCOme)*TA-LD 
 0.00 0.00 0.00 
 3.33 10.00 13.33 
 20.00 larvae size 1/3
 
0.00 0.00 0.00 
 0.00 6.67 
 10.00 16.67
 

LD 
 0.00 0.00 
 0.00 0.00 0.00 
 0.00 0.00 larvae size 1/3

0.00 0.00 
 0.00 0.00 
 0.00 0.00 
 0.00


MeCie 
 TA-LD 
 6.67 13.33 16.67 16.67 16.67 16.67 
 16.67
 
0.00 3.33 
 6.67 6.67 
 6.67 6.67 
 6.67
 

LD 
 3.33 
 3.33 16.67 26.67 36.67 
 53.33 53.33
 
3.33 3.33 6.67
Wedelia trilobcta whole total 10.00 16.67 30.00 30.00
5.OO(MeC0Me) TA-LD 
 76.67 86.67 96.67 
 96.67 96.67 
 100.00 ­(2'rd test) 


76.67 86.67 
 96.67 96.67 
 96.67 100.00 -


TA-LDS 96.67 100.00 ­ - - - - *with piperonyl butoxide 
96.67 100.00 ­ - - - -

LD 
(25% of tested sample)

30.00 53.33 86.67 
 96.67 100.00 ­ -
30.00 53.33 
 86.67 
 96.67 100.00 ­ -


rn: 3.33 96.67 100.00 ­ -


4 3.33 96.67 100.00 ­ - _.0uMIeLe) TA-LD 
 53.33 73.33 90.00 
 90.00 96.67 
 96.67 96.67
 
53.33 73.33 90.00 90.00 96.67 
 96.67 96.67
 

TA-LD* 66.67 96.67 
 100.00 ­ -
66.67 96.67 
 100.00 ­ - - -

Un 
 23.33 60.00 
 93.33 96.67 
 96.67 100.00 ­
23.33 60.00 90.00 93.33 93.33 
 96.67 -

LOS .
3.33 53.33 
 70.00 100.00 ­ - -
0.00 50.00 66.67 96.67 
 -
 - -

0 



---------------

-- - - -

Table II contd. 

Screening of Activity of Plant Steam Distillates on Spodopte litura Fabr.
 

ACCL'IULATIVEPLtA\T SPECIES X .RTALITYPART F cRPION %CCNC(SOLV. ) TEST .METOD ACC1....A-
 E %O 
 L --


Day 1 2 3 - - 5 6 7 
-


-......-
--- - - - - --- -- - - - - -. - . . . -......Uedelia trilobata 3 
.-.- 4 56­whole 
 total
(W'ndtest) -00 eCC1e) TA-LD 
 . 50.0050.00 80.00 8.0
73.3373.33 80.00 000 90.00 93.33
80.00 80.00
80.00 
 80.00 
 90.00 
 93.33


TA-LD* 40.00 100.00 
 - - - - twith piperonyl butoxide40.00 100.00 ­ - -
 - -LD 23.33 56.67 
(25% of tested sample)


90.00 90.00 
 90.00 
 96.67 100.00
 
16.67 50.00 
 83.33 83.33 83.33 
 90.00 
 93.33
LDt 
 10 00 70.00 76.67 96.67 
 96.67 100.00 
 -
).00 60.00 
 66.67 
 86.67
2.00(MeCCte) TA-LD 86.67 90.00 ­0.00 13.31 33.33 
 50.00 
 66.67 66.67 
 83.33
 
0.00 13.3] 33.33 
 50.00 63.33 63.33 
 80.00
TA-LDt 
 13.33 40.C0 
 63.33 96.67 96.67 
 96.67 100.00
 
0.00 26.6' 50.00 
 70.00 
 73.33 
 73.33 
 73.33
 

LD 
 0.00 26.61 70.00 
 86.67 100.00 
 - _
0.00 26.6' 
 70.00 
 86.67 100.00 - -IDS 
 0.00 80.0) 90.00 
 100.00 
 -

0.00 80.0( 90.00 
 100.00
1.00(NeCOe -
TA-LD 
 0.0( 20.00
0.00 23.33 36.67 36.67 
 43.33
 
0.00 0.00 
 20.00 23.33 33.33
TA-Js 33.33 36.67
0.00 43.3A 
 56.37 
 93.33 
 100.00 
 -
0.00 36.67 50.00 
 63.33 
 70.00
LD ­3.33 16.67 50.00 
 93.33 
 96.67 
 96.67 100.00
 
3.33 13.33 
 46.67 
 86.67 
 90.00 
 90.00 
 93.33
LDs 
 3.33 56.67 63.33 
 86.67 
 93.33 
 96.67 
 96.67
 
0.00 16.67 
 53.33 
 76.67
0,50(RQH0e TA-LD 76.67 76.67 76.670.00 3.33 
 6.67 10.00 23.33 
 23.33 
 36.67
 
0.00 0.00 
 3.33 6.67 13.33 13.33 26.67
T .-LOS 3.33 40.00 
 63-33 8O/ 0 .,); .67 00.00 
1.33 V,.00 '70O, or. 3.7:.: 8O,_ -. 

( .4667 U. "0?^,
"-""-" 0.LL'7 
 86,L, .6 b ;7 r:
67
LD* ,

: ..6r7 
 f6fCc "C-.117 1.0." .,.3- ..
 
3"33 ..
 v9" ;:.r, 6,r :,'0 
 '- ''' 
 ,
 



-----------------------------------------------------------------------------------

----------- 

-------------------------- 

Table Ii contd. Screening of Activity of Plant Steam Distillates on Spodote litura Fabr. 

PLANTrSPECIES PART FRANCTION CC(SOLV. ) ACCL.LmATIVE % o~rALITyT T 'EIHOD----------------
RARK
 

Day 1 2 3 
 4 5 6--- ------------------------------ 7 
2 ---- -----------------------------------------Wedelia trilobat whole ----total 0. 5(MeCOQe) TA-L 0.00 0.00 

­
3.33 10.00 26.67 66.67
(I'st tesU 80.00
 

0.00 
 0.00 3.33 10.00 26.67 66.67 80.00
 
TA-LD, 
 0.00 10.00 13.33 46.67 
 53.33 
 80.00 83.33 S with piperonyl butolide 

0.00 10.00 13.33 46.67 53.33 
 80.00 
 83.33 (25% of tested samole)

LD 0.00 0.00 0.00 
 0.00 3.33 
 6.67 26.67
 

0.00 0.00 0.00 0.00 
 3.33 3.33 
 6.67
 
LD* 0.00 0.00 0.00 0.00 
 16.67 26.67 
 26.67
 

0.00 0.00 0.00 0.00 0.00 
 0.00 0.00
0.125(ecatie) TA-L 
 0.00 
 0.00 0.00 40.00 43.33 53.33 63.33
 
0.00 0.00 0.00 
 40.00 43.33 
 50.00 60.00
 

TA-LD 0.00 0.00 3.33 
 16.67 26.67 
 66.67 80.00
 
0.00 0.00 3.33 
 16.67 26.67 66.67 
 80.00
 

LD 3.33 3.33 3.33 3.33 
 16.67 26.67 
 26.67
 

0.00 0.00 0.00 0.00 
 13.33 20.00 
 20.00
 
Lfl 0.00 0.00 0.00 
 0.00 
 0.00 0.00 26.67
 

0.00 0.00 0.00 0.00 
 0.00 0.00 0.00
?eclh TA-LD 13.33 13.33 
 13.33 16.67 
 16.67 26.67 33.33
 
0.00 0.00 0.00 3.33 
 3.33 10.00 16.67


TA-LD 0.00 0.00 0.00 
 23.33 33.33 
 33.33 
 46.67 twith 0.25% piperonyl
 
0.00 0.00 0.00 
 23.33 30.00 30.00 
 33.33 butoxide
 

LD 0.00 0.00 0.00 0.00 
 F.67 13.33 13.33
 
0.00 0.00 0.00 0.00 
 6.67 6.67 6.67
 

LDS 
 0.00 0.00 0.00 3.33 
 3.33 3.33 
 3.33
 
0.00 0.00 0.00 
 3.33 3.33 
 3.33 3.33
 



Table II contd. 
 Screening of Activity of Plant Steam Distillates on S litura Fabr.
 
-----------------------------------------------

-------- --- ------- ---- - -----------------------
PLA\T SPECIES AECLMLATI'E .MT-ALITYPART FRANCTI0N XCONC(SOLV.) TEST %WOD----------------................--------.-. 

REIARK 
Day 1 2 3 4 5 6 7 

------------
--------------------------------------------------------------------------

Wedelia trilobta 
(2'nidtest) 

whole total ,'eCOIe TA-LD 0.00 0.00 3.33 6.67 10.00 10.00 -10.00 
0.00 0.00 0.00 3.33 6.67 

TA-LD 6.67 43.33 53.33 53.33 53.33 
6.67 
53.33 

6.67 
53.33 Swith 0.25% piperonyl 

3.33 23.33 53.33 53.33 53.33 53.33 53.33 butoxide 
LD 0.00 3.33 6.67 13.33 23.33 33.33 36.67 

0.00 3.33 3.33 10.00 13.33 16.67 20.00 
LDS 6.67 20.00 23.33 46.67 53.33 53.33 53.33 

Wedelia trilobuta 0.00 13.33 16.67 33.33 40.00whole total 1.00(, eOe~e) TA-LD 0.00 6.67 13.33 40.00 46.67 
40.00 
56.67 

40.00 
80.00(I'st test) 

0.00 6.67 13.33 40.00 46.67 56.67 80.00 
TA-LD 0.00 20.00 20.00 23.33 30.00 36.67 43.33 swith piperonyl butoiide 

0.00 16.67 16.67 20.00 26.67 33.33 40.00 (25% of test6d sample)
LD 0.00 0.00 0.00 0.00 10.00 13.33 23.33 

0.00 0.00 0.00 0.00 10.00 10.00 10.00Lf* 10.00 10.00 10.00 10.00 10.00 16.67 23.33 
0.00 0.00 0.00 0.00 0.00 0.00 0.000.75(,MeCaie) TA-LU 0.00 0.00 0.00 40.00 40.00 53.33 66.67 
0.00 0.00 0.00 40.00 40.00 53.33 66.67

TA-LD 6.67 6.67 10.00 36.67 43.33 73.33 80.00 
6.67 6.67 10.00 36.67 43.33 73.33 80.00

LD 0.00 0.00 0.00 0.00 0.00 0.00 20.00 
0.00 0.00 0.00 0.00 0.00 0.00 O.LO 

LD 0.00 0.00 0.00 0.00 0.00 0.00 3.33 
0.00 0.00 0.00 0.00 0.00 0.00 0.000.50(MeCOMe) TA-LD 0.00 0.00 0.00 53.33 60.00 60.00 66.67 
0.00 0.00 0.00 53.33 60.00 60.00 66.67 

TA-LD 6.67 6.67 6.67 26.67 30.00 63.33 63.33 
6.67 6.67 6.67 26.67 30.00 63.33 63.33 

UD 0.00 0.00 0.00 3.33 3.33 6.67 13.33 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 

LWD 0.00 0.00 0.00 0.00 6.67 10.00 16.C7 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 



---- 
----- ------- ---- ---- ----------------------- 

--------------------- 

--- --------------------- 
----------- ---------------------------------- 

Table II contd. 
 Screening of Activity of Plant Steam Distillates on Spodopte 
 litr Fabr.
 

- --------~-------------------------------------------------------
PLrT SPECIES PART AC"CUMtLATIVE % LRKTALITY ---- --- --------FRACTION %CCOC(SOLV. ) TEST .FMOD--------------

- RMAPK 
Day 1 2 3 4 5 
 6
---- 7
 

Zingiber 2
rhizome total 
 .00IMeO1~j TA-LD -------­70.00 90.00 
 93.33 96.67 
 96.67 100.00 ­
70.00 90.00 
 93.33 96.67 96.67 
 100.00 -TA-LD* 
 100.00 
 - - - *with piperonyl butoxide100.00 
 - - - -

LD 
(25% of tested sample)


33 33 73.33 80.00 
 96.67 96.67 
 96.67 96.67
 
33.33 73.33 80.00 
 93.33 93.33 93.33 
 93.33
 

LD: 
 46.67 80.GC 93.33 
 100.00 ­ - -
46.67 73.33 
 86.67 93.33 
 -
1.00(.IeOcMe) - -TA-LD 50.00 63.33 
 66.67 73.33 
 73.33 76.67 
 80.00
 
50.00 63.33 
 66.67 73.33 
 73.33 76.67 80.00
TA-LDs 53.33 63.33 
 76.67 90.00 
 96.67 96.67 
 100.00
 
53.33 63.33 73.33 
 86.67 93.33 
 93.33 96.67
LD 36.67 66.67 
 73.33 76.67 
 76.67 80.00 
 80.00 larvae size 1/5

33.33 50.00 
 56.67 60.00 
 60.00 63.33 63.33
 

LDt 
 43.33 83.33 
 96.67 100.00 .-
 -
43.33 80.00 93.33 
 96.67 ­ -0.75(eoC2Ee) -rA-LD 
 20.00 33.33 43.33 56.67 
 66.67 73.33 
 73.33 larvae size 1/4
 
20.00 33.33 43.33 
 56.67 66.67 
 73.33 73.33
TA-LD 
 10.00 56.67 66.67 
 76.67 
 96.67 100.00 ­
40.00 56.67 
 66.67 76.67 
 96.67 100.00 -
L.D 23.33 43.33 
 46.67 56.67 63.33 
 70.00 76.67 larvae size 1/4

10.00 23.33 
 26.67 36.67 43.33 
 50.00 56.67
LDt 46.67 60.00 63.33 
 66.67 76.67 
 80.00 80.00 larvae size 1/4

43.33 56.67 60.00
0 5 63.33 73.33 76.67 76.67
 . 0( koe.e) TA-ID 
 13.33 23.33 
 23.33 30.00 
 30.00 40.00 43.33
 
3.33 13.33 13.33 
 20.00 20.00 30.00 
 30.00


TA-LDS 20.00 40.00 
 50.00 76.67 80.00 
 86.67 86.67 larvae size 1/3

16.67 36.67 43.33 
 70.00 73.33 
 80.00 80.00


LD 
 10.00 13.33 
 20.00 23.33 30.00 
 43.33 46.67
 
10.00 13.33 
 20.00 23.33 
 30.00 43.33 
 46.67
LD 26.67 70.00 
 80.00 90.00 
 93.33 93.33 
 100.00
 
23.33 63.33 73.33 
 83.33 86.67 
 86.67 93.33
 



.ble contd. .I Screening of Activity of Plant Steam Distillates on Spodoptera litura Fabr. 

PL-*Tv SPECIES PART FP-,CTIaN C (SOL *.) TEST .MMTOD ACUI.LTATIVE % MRTALITY-----------.................................. 
REIARK 

.... Day 1 2 3 4 5 6 7 

Zigiber r .retn 

Zin zerumbet 

rhizo e 

rhizome 

total 

total 

. 
2 

5 uSa.9eC TA-) 

TA-LDs 

LD 

LDa 

O.125lMeOMe) TA-LD 

TA-LD* 

LD 

LDa 

MeC]Me TA-UD 

TA-WDa 

LD 

UD 

2 
.00(MeCrl}) TA-LD 

16.67 

3.33 
3.33 

3.33 

3.33 

3.33 
6.67 

6.67 
10.00 

10.00 

0.00 

0.00 

10.00 

6.67 
10.00 

6.67 

0.00 

0.00 
23.33 

20.00 

0.00 

0.00 

10.00 

10.00 
90.00 

23.33 

10.00 
23.33 

23.33 

10.00 

10.00 
13.33 

13.33 
20.00 

20.00 

10.00 

10.00 

13.33 

10.00 
16.67 

13.33 

10.00 

3.33 
50.00 

46.67 

3.33 

3.33 

30.00 

20.00 
100.00 

26.67 

13.33 
36.67 

36.67 

10.00 

10.00 
16.67 

16.67 
26.67 

26.67 

20.00 

20.00 

16.67 

10.00 
26.67 

16.67 

13.33 

6.67 
56.67 

50.00 

3.33 

3.33 

43.33 

30.00 
-

26.67 

13.33 
43.33 

43.33 

13.33 

13.33 
23.33 

20.00 
30.00 

30.00 

36.67 

36.67 

16.67 

10.00 
26.67 

16.67 

13.33 

6.67 
66.67 

56.67 

6.67 

6.67 

56.67 

36.67 

-

36.67 

23.33 
50.00 

50.00 

30.00 

26.67 
23.33 

20.00 
50.00 

43.33 

36.67 

36.67 

20.00 

13.33 
33.33 

20.00 

20.00 

13.33 
70.00 

F0.00 

13.33 

6.67 

70.00 

46.67 

36.67 

23.33 
63.33 

63.33 

33.33 

30.00 
33.33 

26.67 
63.33 

56.67 

50.00 

50.00 

23.33 

16.67 
46.67 

33.33 

23.33 

16.67 
73.33 

63.33 

16.67 

10.00 

73.33 

50.00 

40.00 larvae size 1/2 

26.67 
66.67 with piperony1 butoxid, 

66.67 (25% of tested sample; 
36.67 

30.00 
46.67 larvae size 1/3 

40.00 
63.33 

56.67 

50.00 

50.00 

26.67 

16.67 
63.33 larvae size 1/2 

36.67 

26.67 

20.00 
76.67 $with 0.25% piperonyl 

63.33 butoxide 

20.00 

10.00 

76.67 

53.33 

TA-Wa 

U) 

L) 

90.00 
100.00 

100.00 

26.67 

26.67 

50.00 

50.00 

100.00 
-

-

76.67 

76.67 

66.67 

66.67 

-
-

86.67 

86.67 

73.33 

73.33 

86.67 

86.67 

83.33 

76.67 

90.00 

90.00 

93.33 

83.33 

96.67 

96.67 

96.67 

86.67 

- *'ith piperonyl butoxid,­
- (25% of tested sample) 

96.67 larvae size 1/5 

96.67 

96.57 

86.67 



Table II contd. Screening of Activity of Plant Steam Distillates on Spodopte litura Fabr. 

.'CC1 LIATIVE % nERrALITY 

PLk7 SPECIES PART FRkNCTION %OMNC(SOLV. 

----------------------------------------------------------------------------------------------------------­

) TEST ' ..H.D --------
Day 1 2 

.............................. 
3 4 5 6 7 

R2LARK 

Zingiber z-..ebet rhizome total 1.00(Meca.e) TA-LD 96.67 100.00 -

0. 
7 
5(Meoame) 

TA-LDs 

LD 

L1s 

TA-LO 

96.67 
53.33 

53.33 

6.67 

6.67 

23.33 

23.33 

93.33 

100.00 
76.67 

76.67 

20.00 

20.00 

33.33 

33.33 

100.00 

-
83.33 

76.67 

20.00 

20.00 

-33.33 

33.33 

-

-
86.67 

80.00 

20.00 

20.00 

36.67 

36.67 

-

_ 
100.00 

93.33 

43.33 

33.33 

43.33 

36.67 

-

-

53.33 

43.33 

46.67 

40.00 

-
-

56.67 

46.67 

56.67 

46.67 

' with piperonl butoxide 
(25% of tested sample) 

93.33 100.00 - - -
TA-LDs 60.00 83.33 90.00 100.00 -

0.50(MeOOme) 

LD 

LD* 

TA-LD 

TA-LDs 

60.00 
13.33 

13.33 

6.67 

6.67 

20.00 

20.00 

23.33 

83.33 
30.00 

30.00 

16.67 

16.67 

66.67 

66.67 

80.00 

83.33 
40.00 

40.00 

30.00 

13.33 

70.00 

70.00 

90.00 

90.00 
56.67 

53.33 

36.67 

30.00 

73.33 

73.33 

90.00 

-
73.33 

70.00 

60.00 

53.33 

83.33 

80.00 

96.67 

76.67 

73.33 

63.34 

56.67 

93.33 

86.67 

96.67 

76.67 lamae size 1/5 

73.33 

70.00 

63.33 

93.33 

86.67 

96.67 

LD 

LDS 

23.33 

10.00 

10.00 

23.33 

80.00 

33.33 

23.33 

40.00 

90.Ou 

53.33 

43.33 

100.00 

90.00 

56.67 

46.67 

-

93.33 

63.33 

60.00 

-

93.33 

66.67 

63.33 

93.33 

80.00 

66.67 

0.251,Me Me TA-LD 

TA-LD& 

LD 

LD* 

6.67 
10.00 

3.33 

6.67 

6.67 

0.00 

0.00 

6.67 

3.33 

33.33 
46.67 

40.00 

33.33 

33.33 

13.33 

13.33 

30.00 

26.67 

8..3? 
76.67 

70.00 

46.67 

46.67 

23.33 

23.33 

43.33 

40.00 

-
90.00 

83.33 

66.67 

66.67 

30.00 

30.00 

73.33 

70.00 

-
90.00 

83.33 

76.67 

73.33 

36.67 

36.67 

76.67 
73.33 

93.33 

86.67 

83.33 

80.00 

50.00 

50.00 

80.00 
76.67 

93.33 

86.67 

83.33 

80.00 

53.33 

50.00 

86.67 
83.33 

cr 



- - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ---- - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - -

------------------------------------------------------------------------------------------------------------------

Screening of Activity of Plant Steam Distillates on Spodoptera litura Fabr. 
- - -

- - - -ACCMIL*AT'E % M1ALITY." - -P. A\T SPECIES PART FRANCTION %CONC(SOLV.) TEST 
R'jHOD-

Day 1 2 3 4 5 6 7 
Zin•iber zerumbet 2rhizome total O.1 51.9e Y3e) TA-LO) 3.33 36.67 60.00 63.33 66.67 66.67 73.33 

TA-LD 
3.33 36.67 60.00 
13.33 33.33 43.33 

63.33 
56.67 

66.67 
63.33 

66.67 
73.33 

66.67 
83.33 * lith piperonyl butoxide 

10.00 30.00 40.00 46.67 56.67 66.67 76.67 (25% of tested sample)
LD 0.00 23.33 56.67 56.67 70.00 80.00 80.00 

0.00 23.33 " 56.67 56.67 60.00 63.33 63.33 
LD* 23.33 30.00 56.67 60.00 70.00 73.33 80.00 

13.33 20.00 46.67 50.00 60.00 63.33 70.00Me(Me TA-LD 13.33 13.33 13.33 13.33 13.33 13.33 13.33 

TA-L.D 
13.33 13.33 13.33 
0.00 43.33 60.00 

13.33 
63.33 

13.33 
80.00 

13.33 
80.00 

13.33 
80.00 s*ith 0.25% piperonyl

0.00 23.33 33.33 33.33 50.00 50.00 50.00 butoxide
L.D 0.00 0.00 0.00 0.00 3.33 3.33 6.67 

0.00 0.00 0.00 0.00 0.00 0.00 0.00LDs 0.00 3.33 10.00 13.34 30.00 30.00 33.33 
Wedelia trilobata ;hole total l.O0(MCO'eae TA-LD 

0.00 0.00 3.33 
40.00 60.00 100.00 

6.67 
-

10.00 
-

10.00 10.00 
no40.00 

le- I:-COnyzOides whole 
60.00 100.00 - -

LD 30.00 83.33 96.6730.00 83.33 96.67 
100.00 - _ 
100.00 

-0.751mecL-) TA-LD 30.00 60.00 80.00 86.67 96.67 96.67 96.67 larvae size 1/5 
30.00 60.00 80.00 86.67 96.67 96.67 96.67

LD 20.00 73.33 86.67 90.00 93.33 100.00 -

0.50(Mee ) TA-LD 
16.67 56.67 70.00 
0.00 3.33 16.67 

73.33 
26.67 

76.67 
50.00 

86.67 
63.33 

-
70.00 larvae size 1/4 

0.00 3.33 16.67 26.67 46.67 60.00 66.67LD 3.33 16.67 43.33 56.67 60.00 80.00 80.00 larvae size 1/3 
3.33 16.67 43.33 56.67 60.00 80.00 80.00 



---------- --------------------------------------------------------------------------- 
------------- --------

----------- ------- --------- ---------------------- -------------------------

Table ii contd. Screening of Activity of Plant Steam Distillates on Soodotera litura Fabr. 

- ACCUILIATIVE % MORTALITYPART FRANUrION Y,OONC(SOLV. ) TEST -METHOD -......................--- - ------------.---- i 
PLANT SPECIES 

-----.
Day 1 2 3 4 5 6 

~----
7 

Wedeli-t lobta .h 

+ 
.Aerat convzoides wole 

(1:1) 

.oletotal 0.25(..eC ) ..TA-L 

LD 

6.67 

6.67 

0.00 

0.00 

23.33 

23.33 

3.33 

0.00 

36.67 

36.67 

10.00 

6.67 

46.67 

46.67 

16.67 

13.33 

46.67 

46.67 

20.00 

16.67 

56.67 

56.67 

36.67 

33.33 

56.67 larvae size 1/3 

56.67 

40.00 

33.33 
0.125(MeOtMe) TA-LD 3.33 6 67 16.67 33.33 36.67 40.00 40.00 larvae size 1/2 

LD 
3.33 
10.00 

6.67 
10.00 

13.33 
13.33 

16.67 
16.67 

30.00 
20.00 

33.33 
36.67 

33.33 
36.67 

MeCCMe TA-LD 
0.00 

6.67 
0.00 

13.33 
3.33 

13.33 
6.67 

16.67 
10.00 

20.00 
26.67 

26.67 
26.67 

26.67 
3.33 10.00 10.00 13.33 13.33 13.33 13.33 

LD 3.33 6.67 10.00 10.Ou 10.00 13.33 20.00 

Wedelia trilobat 

+ 
Zinxibe zerumbet 

(1:1) 

uole 

whole 

total 1.00(MeOCt1e) 

0. 
7 
5( eOeMe) 

TA-LD 

LD 

TA-LD 

0.00 
30.00 

30.00 

3.33 

3.33 

23.33 

0.00 
36.67 

36.67 

10.00 

10.00 

23.33 

3.33 
46.67 

46.67 

23.33 

23.33 

23.33 

3.33 
60.00 

60.00 

30.00 

30.00 

33.33 

3.33 
66.67 

66.67 

46.67 

46.67 

56.67 

3.33 
83.33 

83.33 

56.67 

56.67 

60.00 

3.33 
83.33 larvae size 1/2 

83.33 

63.33 larvae size 1/4 

63.33 

63.33 larvae size 1/4 

23.33 23.33 23.33 30.00 46.67 50.00 53.33 
LD 3.33 6.67 13.33 20.00 20.00 23.33 40.00 

0.50(.9CMe) TA-LD 
3.33 

6.67 
3.33 

30.00 
6.67 

33.33 
13.33 

43.33 
13.33 

50.00 
16.67 

53.33 
33.33 

60.00 larvae size 1/2 
6.67 30.00 33.33 40.00 4e.67 50.00 56.67 

D 10.00 20.00 40.00 45.67 53.33 66.67 70.00 

0.25(mecOme) TA-L) 
10.00 

6.67 
20.00 

13.33 
40.00 

13.33 
46.67 

43.33 
53.33 

66.67 
66.67 

70.00 
70.00 

73.33 
6.67 13.33 13.33 43.33 63.33 66.67 70.00 

D 6.67 20.00 33.33 46.67 53.33 70.00 76.67 
6.67 10.00 20.00 33.33 40.00 56.67 60.00 

0.125(MeCOOo) TA-LD 10.00 10.00 16.67 23.33 26.67 36.67 50.00 
10.00 10.00 16.67 20.00 20.00 30.00 43.33 

LD 0.00 10.00 20.00 30.00 40.00 76.67 80.00 

MeCOP TA-LD 
0.00 

6.67 
10.00 

10.00 
20.00 

13.33 
30.00 
16.67 

40.00 
20.00 

66.67 
26.67 

70.00 
26.67 

3.33 6.67 10.00 10.00 10.00 13.33 20.0C 
ID 3.33 6.67 10.00 10.00 10.00 13.33 20.00 

0.00 0.00 3.33 3.33 3.33 3.33 3.33 
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T.ble 
 XIII 

ote : Results in 
Activity of Compounds on Soodoptera lita Fabr.the second line of each test are obtained by substracting the nuber of lar'ae lost by escaping or canziabilized. 

-COpounds Accumulative%Conc(Solv) --------
Test Method % Mortality
- - ------.------------- . ......- Remrk 
Day 1 
 2 3 
 4 5 
 6 7
 

4- 3', '-dizmethox,)p.-penl)-1 ------------------------------------­. 2.00(MeCOe) -----------buta -1.3-die e TA-LD 43.33 96.67 100.00 ­43.33 
 96.67 
 100.00 
 -1'st test) 
 TA-LD* 
 86.67 100.oQ ­ - *with piperonyl butoxide
 
8:.67 100.00 
 - -

(25% of tested sample)
LD 
 33.33 
 93.33 100.00 
 - _
 
26.67 86.67 93.33 
 -
 -

1DS 
 23.33 
 76.67 100.00 ­ _
 
23.33 76.67 
 100.00 ­1.00(-1CCse) _
TA 
 43.33 
 46.67 53.33 53.33 53.33 
 53.33 53.33
 
43.33 
 43.33 
 43.33 
 43.33 
 43.33 
 43.33 
 43.33
 

TA-LD 
 6.67 36.67 86.67 
 96.67 100.00 ­ -6.67 36.67 86.67 
 96.67 100.00 
 -
 -TA-LD* 
 46.67 93.33 
 100.00 
 - -
46.67 
 93.33 100.00 
 - -LD 
 3.33 40.00 73.33 
 100.00 
 - -
3.33 40.00 
 73.33 100.00 
 -
 -LDS 
 6.67 50.00 
 83.33 100.00 
 -
 -
6.67 50.00 83.33 96.67
0.75(MeCJ e) TA - - ­16.67 
 23.33 
 36.67 36.67 
 36.67 36.67 
 36.67
 

16.67 16.67 16.67 
 16.67 16.67 
 16.67 
 16.67
TA-LD 
 20.00 
 56.67 p0.00 96.67 
 100.00 
 -
 -
20.00 53.33 86.67 
 93.33 96.67 
 -
TA-LfD ­33.33 90.00 
 100.00 ­ -
33.33 
 90.00 100.00 
 - -LD 
 3.33 73.33 90.00 
 96.67 100.00 
 - -
3.33 
 66.67 83.33 
 90.00 93.33 
 - -LDS 
 6.67 63.33 83.33 93.33 
 100.00 
 - -
6.67 63.33 83.33 
 93.33 96.67
0.50(Me ­k e) TA 3.33 6.67 13.33 13.33 

­
13.33 
 13.33 13.33 

3.33 
 6.67 6.67 
 6.67 6.67 
 6.67 6.67
TA-LD 
 10.00 36.67 
 70.00 93.33 
 100.00 
 -
 -
10.00 
 30.00 63.33 
 83.33 90.00 -TA-LD* 40.00 80.00 
 100.00 ­ -

36.67 76.67 
 96.67 ­ -LD 
 10.00 
 20.00 53.33 
 70.00 80.00 
 93.33 96.67

0.00 16.67 36.67 
 43.33 
 50.00 63.33 66.67
 



---------------------------------- 

-----------------------------------------------------------------------------------------------------------------------

Activity of Compounds.............................................................................................................................................. on Spodooteru 
 litr Fabr. 

Compour s Accumulative % Mortality%Conc(Solv) Test Method --- -
 Remark 
Day 1 2 3 4 5 6 7 

2
4-(3' ,4'-dimethox3yphenyl)- 0.
 5(.MeCle) LDS 
 13.33 50.00 
 83.33 90.00 100.00 ­buta -i.3-diene - S with piperonyl butoxide 
13.33 40.00 73.33 83.33 80.00 
 -
 - (25% of tested sample)(l'st test) 
 TA 
 3.33 6.67 43.33 43.33 43.33 
 43.33 43.33
 
3.33 3.33 3.33 3.33 3.33 
 3.33 3.33
 

TA-LD 13.33 20.00 20.00 23.33 30.00 
 36.67 46.67
 
13.33 20.00 20.00 23.33 26.67
TA-LD* 0.00 0.00 0.00 3.33 6.67 

33.33 43.33
 
6.67 16.67
 

0.00 0.00 0.00 3.33 
 6.67 6.67 16.67 
LO 0.00 3.33 10.00 36.67 63.33 90.00 96.67 

0.00 3.33 10.00 36.67 63.33 90.00 
 96.67 
L0: 6.67 6.67 23.33 33.33 73.33 83.33 100.00
 

6.67 6.67 23.33 23.33 73.33 
 83.33 93.33
 

0.125(MeCt: e) 
TA 10.00 10.00 23.33 
 23.33 23.33 23.33 23.33
 
0.00 0.00 3.33 3.33 
 3.33 3.33 3.33
 

TA-LD 0.00 0.00 
 0.00 0.00 6.67. 16.67 33.33

0.00 0.00 0.00 0.00 
 6.67 10.00 20.00
TA-L~s 0.00 0.00 0.00 
 6.67 60.00 20.00 20.00
 
0.00 0.00 0.00 
 6.67 6.67 6.67 
 6.67
 

[. 0.00 
 0.00 0.00 13.33 70.00 76.67 76.67
 
0.00 0.00 
 0.00 13.33 70.00 76.67 76.67
 

[D, 10.00 13.33 23.33 43.33 
 76.67 80.00 83.33
 
10.00 13.33 23.33 43.33 
 76.67 80.00 83.33
 

•Ml TA-LD 0.00 0.00 0.00 0.00 0.00 0.00 0.00
 
0.00 0.00 0.00 0.00 0.00 
 0.00 0.00
 

TA-LDs 
 6.67 43.33 53.33 53.33 53.33 53.33 
 53.33 2 with 0.25% piperonyl butoxide
 
3.33 23.33 33.33 33.33 33.33 
 33.33 33.33
[.D 6.67 6.67 6.87 
 6.67 6.67 10.00 10.00
 
6.67 6.67 
 6.67 6.67 
 6.67 10.00 10.00
 

LD 
 6.67 20.00 23.33 46.67 53.33 53.33 
 53.33
 
6.67 13.33 16.67 
 33.33 40.00 
 40.00 40.00
 

4-(3'. '-methylenedi.oxy 2
 
.00(Mecome) TA-LD 
 100.00 ­ -phenyl)-buta -1,3-diene 
 100.00 -- -(1'st test) 
 TA-LD* 100.00 
 - - - - - with piperonyl butoxide 

100.00 ­ - (25% of tested sample)
LD 90.00 100.00 -. .
 .
 -
90.00 100.00 - .
 .
 .
 

L[.t 96.67 100.00 
 - . . .
 

96.67 100.00 
 -


4 



Ativity of Compounds on Sdote litua Fabr. 

Capou 
 Ts e d - -Accwulative % Mortality
CCncSol 
 Test M------------------------------------Rerk 

4~rl-(3 t -l,03--ienT 
4en3.-1- thy dene 

(l'st test) 

0.75(.erJ} 

TA-LD 

TA-LD 

LD 

LDt 

TA 

TA-LD 

TA-LDt 

Day 

666 
66.67 

100.00 

100.00 
100.00 

100.00 

96.67 

96.67 
100.00 

100.00 
33.33 

33.33 

86.67 

86.67 

96.67 

2 

700 
70.00 

-

-
-

-

100.00 

100.00 

-

-
36.67 

36.67 

96.67 

96.67 

100.00 

3 

73.3 
73.33 

-

-

-

-

46.67 

36.67 

100.00 

100.00 

-

4 5 6 7 

73.33 73.33 73.33 73.33------------------- ----------------------------------------------------------------­73.33 73.33 73.33 73.33 

7 

- - *with piper3nyl butoxide 
- - (25% of tested sample) 

-
-

-

46.67 46.67 46.67 46.67 
36.67 36.67 36.67 36.67 

-

-

0.50('leCle) 

0.25(e j) 

LD 

LDt 

TA 

TA-LD 

TA-LD: 

1. 

L.* 

TA 

TA-LD 

TA-Ljt 
LD 

96.67 
53.33 

53.33 

96.67 

96.67 
30.00 

30.00 

76.67 

76.67 
80.00 

80.00 

36.67 

36.67 

63.33 

63.33 
6.67 

6.67 

3.33 

3.33 

33.3333.33 

46.67 

46.67 

100.00 
76.67 

76.67 

100.00 

100.00 
36.67 

36.67 

93.33 

93.33 
93.33 

93.33 

46.67 

46.6 7 
73.33 

73.33 
10.00 

i0.00 

6.67 

6.67 

73.3373.33 

53.33 

53.33 

-
100.00 

100.00 

-

-
43.33 

36.67 

36.67 

96.67 
96.67 

96.67 

96.67 

96.67 

96.67 

93.33 
23.33 

10.00 

10.00 

10.00 

83.3383.33 

76.67 

76.67 

-

-

43.33 43.33 43.33 43.33 
36.67 36.67 36.67 36.67 
103.O0 _­

100.00 -
100.00 -

100.00 -

100.00 -

100.00 -
96.67 100.00 -
93.33 96.67 - _ 
23.33 23.33 23.33 23.33 

10.00 10.00 10.00 10.00 
60.00 76.67 90.00 100.00 
60.00 76.67 86.67 96.67 

96.6793.3393.33 93.3393.33 96.6796.67 96.67 
96.67 93.33 96.67 00.67 
86.67 93.33 96.67 Inn 0 

U, 



-------- 

..................... 
 ActivitY of Compounds on Spodo te litra Fabr. 

%Ccnc(Sol Test ---------- Accuulative % Mortality
Test ethod~Ccr~c) ............ 


RemarkDay 1 2 3 4 5 6--------------------------------- 74 3 -- ---------------- -----( ',4'-methylenediox- 0.25(.ers}e --- 7LD2 30.00 30.00 43.33 73.33 83.33 86----.67--3.33..... t..............
Phe ny!l-buta- ,3-dienepn t)30.00 3 .00'. .. J , .3 3 3 86 .67 93-33 * with PiPerOnyl butomide30.00 13.33

(l's: 73.33 83.33 86.67 90.00 (25test) of tested sample)0-l15M eCle) TA 0.00 0.00 
 13.33 13.33 
 13.33 13.33 13.33
 

0.00 0.00 
 3.33 3.33 
 3.33 3.33 3.33
TA-LD 0.00 3.33 6.67 
 10.00 26.67 43.33 
 50.00
 
0.00 3.33 3.33 6.67 
 20.00 30.00 
 36.67
TA-LD* 
 6.67 13.33 46.67 70.00 
 80.00 90.00 96.67
 
6.67 13.33 36.67 
 60.00 70.00 
 76.67 83.33
LD 
 3.33 
 3.33 20.00 23.33 
 33.33 50.00 
 60.00
 
3.33 
 3.33 20.00 23.33 
 33.33 50.00 
 56.67


LDS 
 10.00 16.67 30.00 
 56.67 80.00 96.67 
 96.67
 
10.00 16.67 
 30.00 56.67
.'lcCle TA-LD 80.00 90.00 90.003.33 3.33 6.67 
 26.67 26.67 
 0.39 26.67
 
3.33 3.33 6.67 
 10.00 10.00 10.00 
 10.00
TA-LDt 
 I0.00 10.00 10.00 
 30.00 33.33 36.67 
 40.00 *with 0.25% piperonyl butoxide
 
10.00 10.00 10.00 
 30.00 33.33 33.33 36.67
 

D 
 3.33 3.33 6.67 
 26.67 30.00 53.33 
 60.00
 
3.33 3.33 6.67 
 23.33 23.33 30.00 
 36.67
 
6.67 20.00 23.33 
 46.67 53.33 
 53.33 46.67
 
6.67 13.33 16.67 33.33 
 40.00 40.00 40.00
 

http:86----.67
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CONCLUSION/REMARKS
 

From 1000 
tests performed on 
the 80 plant extracts/fractions,
 

several plants showed promising insecticidal and antifeedant activity
 
on S. "4ua. 
 Four plants were selected for further studies. 
 These
 
are Zing2ibne pu4p eum, ZingibeA zeumbet, WedeLZa t4itobata
 

AgeAa.tm co 
 gzoide6. 

The active component from Z. PUL pUAeUm has been identified to
 
4 -( 3be ,4'-dimethoxyphenyl) but -1,3-diene. The compound and its
 

analogue, 4-(3', 4
 '-methylenedioxyphenyl) 
but -1, 3 -diene, have been
 
synthesized and their LC50 and LD50 values determined.
 

The steam distillate of Ag@ktum coywZide. 
cont*ans precocene I
 
and precocene II, which may be the most active components. 
 The LC50
 
of the cr-ide steam distillate was determined to be 0.61% (48 hr), 0.22% (96 hr). 

Since the project goal is to find natural 
insecticide which
 
can 
be easily prepared in large scale and tested for their application
 
in the field, irrespective of whether they are known or novel compounds,
 
we are not discouraged that no compounds of new structure has been
 
isolated. 
 In fact, it is 
our preference that the active molecules
 
identified so far are of simple structures since this will lead to
 
convenient syntheses, and consequently to their possible application 
at low cost. 
 The marked activity of the crude steam distillate from
 
Ag @ea.m cOnZOwdu, which is a common weed, is also promising. With 
appropriate formulation and suitable addition of synergists, this weed 
may be directly used for crop protection by small farmers. 

http:AgeAa.tm
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WORKPLAN FOR TUIE NEXT PERIOD
 

Since plants in the Zingiberraceae Family are 
specified as
 

the primary target plants 
in the proposal and that interesting results
 

have already been obtained 
from the steam distillates of some species
 

in the Family, further work will be concentrated on 
the steam distillates
 

of other species in this Family. 
 The active components may or may not
 

be obtainable in 
large scale by extraction, but the syntheses of 
these
 

substances and of the more active analogues 
can 
be easily acheived.
 

Additional analogues of the active component from Z. 
 puApUAMum will also
 

be synthesized for 
testing.
 

For Wedetia 0t4Iobata and AgeAita.m congz0Zde which are the 

commonly grown and easily cultivated plants, effort will 
be made on
 

identifying the active components and on assessing the direct applicability
 

of the crude steam distillates.
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RFSULTS/DISCUSSION/TABIES
 

From the previous findings, 
steam distillates of 
Zingiberraceous
 
plants exhibited better insecticidal 
activity than the fractions obtained
 
from solvent extraction. 
 The steam distillates of 16 Zingiberraceous
 
plants were then obtained for testing (Table I), 
together with the
 
steam distillates of 4 common weeds 
(Table 11). 
 Tests were also done
 
on the 
fractions obtained from solvent extraction of the residue 
from
 
steam distillation of the 16 Zingiberraceous plants (Table 1). 
 The
 
resullts showed that the 
steam distillates of all the tested Zingiberraceous
 
plants were the active fractions. 
 Of these, the best activity was obtained
 
from a species tentatively identified as 
'Kaidum,. 
 The active principle
 
isolated was 
identified spectroscorjicaily 
as germacrone.
 

germacrone
 

Additional work has been done on Age atum conywz0ide. Although

the data on 
the LC50 of the active components is still 
confusing and need
 
repeating, the spectroscopic data confirms that they are precocene I and
 

1.
 
precocene 


N 

MeOC
 

tOo Me K k0 

Table 
 here
 ==
 = == == = 



Table Explanation
 

TA'-LD = Topical applicaticr, and 
 LD = Leaf dipping
 

Leaf dipping 
 CT = Chromatotron
 

Qc Z Quick column chromatography 
 MeCOMe = Acetone
 

C H =. Hexane
6 1 4 
 CHzC1
2 = Dichloromethane
 

Note: Results in the second line of each test are 
obtained by substracting
 

the number of larvae 
lost by escaping or cannabilized.
 

Vn
 

-J 



Table II contd. Screening of Activity of 
Plant Steam Distillates on Spodotera Ltura Fabr.(Zngiberace)
 

PLANT SPECIES PART FRACTION %CONC(SOLV.) TEST-METHOD ACCUMULATIVE % MORTALITY 
----------------------------------------------

REMARK 

DAY 1 2 3 4 5 6 7 
Almnia mutica rhizome total I.O0(MeCOMe) TA-LD 0.00 30.00 46.67 66.67 90.00 90.00 93.33 

0.00 30.00 46.67 66.67 90.00 90.00 93.33 
LD 3.33 86.67 86.67 96.67 96.67 96.67 96.67 

3.33 86.67 86.67 96.67 96.67 96.67 96.67 
0.75(MeCOMe) TA-LD 6.67 10.00 30.00 46.67 56.67 56.67 66.67 

6.67 10.00 30.00 36.67 40.00 40.00 40.00 
LT 3.33 6.67 6.67 10.00 30.00 56.67 43.33 

O.50(MeCOMe) TA-LD 
3.33 

3.33 
3.33 

10.00 
3.33 

16.67 
6.67 

23.33 
13.33 

33.33 
13.33 

70.0 ) 

16.67 

70.00 

3.33 6.67 13.33 16.67 23.33 43.33 43.33 
6.67 6.67 10.00 16.67 26.67 26.67 36.67 

0.25(MeCOMe) TA-LD 
0.00 

3.33 

0.00 

13.33 

3.33 

30.00 

3.33 

33.33 

6.67 

16.67 

'6.67 

66.67 

6.67 

76.67 

3.33 6.67 23.33 23.33 26.67 30.00 30.00 
LD 3.33 3.33 3.33 6.67 26.67 43.33 56.67 

0.00 0.00 0.00 0.00 13.33 20.00 20.00 
residue 
MeCO'te 5.00(MeCOMe) TA-LD 0.00 6.67 13.33 13.33 13.33 20.00 30.00 larvae size 1/4 

0.00 6.67 6.67 6.67 6.67 10.00 13.33 
LD 0.00 0.00 0.00 0.00 3.33 20.00 20.00 larvae size 1/4 

Amomum ccaleatu rhizome total 1.O0OMeCOMe) TA-LD 
0.00 
0.00 

0.00 
6.67 

0.00 
16.67 

0.00 
30.00 

3.33 
66.67 

20.00 
76.67 

20.00 
76.67 

0.00 6.67 16.67 26.67 26.67 26.67 26.67 
LD 3.33 20.00 20.00 23.33 30.00 33.33 53.33 

3.33 3.33 3.33 6.67 10.00 10.00 10.00 
residue 
MeCOMe 5.O0(MeCOMe) TA-LD 0.00 0.00 3.33 3.33 3.33 6.67 20.00 

LD 
0.00 

0.00 

0.00 

0.00 

3.33 

0.00 

3.33 

0.00 

3.33 

3.33 

6.67 

6.67 

20.00 

20.00 

0.00 0.00 0.00 0.00 3.33 6.67 20.00 

Ln 



Table II conta. 
 Screening of Activity of Plant Steam Distillates on SERpdopRtera- L ~Lura Fabr. (Zlngiloerace) 

PLA NT SPE C I ES P A R T F R A C T IO N C O N C (S O LV .) TE S T M E TH O D - - -
ACCUMULATIVE % MORTALITY
C C U MUL A T - -E- --M-RT AL I T Y 

DAY 1 2 3 4 5 o 7 

Amomum 
aff.testaceum rhizome total I.OO(MeCOMe) TA-LD 3.33 

3.33 

3.33 

3.33 

3.33 

3.33 

10.00 

3.33 

13.33 

3.33 

26.67 

3.33 

40.00 

3.33 

larvae izo 1/3 

Amomum 

hatiabium 

rhizome total I.O0(MeCOMe) 

LD 

TA-LD 

0.00 
0.00 

0.00 

0.00 
0.00 
3.33 

3.33 
0.00 
26.67 

10.00 
3.33 

53.33 

13.33 
3.33 
56.67 

26.67 
3.33 
76.o7 

50.00 
13.33 
B3.33 

0.00 3.33 26.67 40.00 43.33 60.00 63.33 

LD 0.00 0.00 13.33 40.00 53.33 66.67 93.33 

residue 
0.00 0.00 6.67 10.00 10.00 10.00 33.33 

MeCOMe S.O0(MeCOMe) TA-LD 0.00 3.33 3.33 3.33 3.33 16.67 26.67 

0.00 3.33 3.33 3.33 3.33 16.67 26.67 
LD 0.00 0.00 0.00 0.00 0.00 6.67 10.00 

Amomum 

uliginosum 

rhizome total I.O0(MeCOMe) TA-LD 
0.00 
6.67 

6.67 

0.00 
6.67 

6.67 

0.00 
10.00 

6.67 

0.00 
13.33 

6.67 

0.00 
30.00 

6.6 

6.67 
36.67 

6.67 

10.00 
46.67 

10.00 
LD 3.33 3.33 3.33 6.67 13.33 20.00 33.33 

residue 
3.33 3.33 3.33 3.33 3.33 3.33 3.33 

MeCOMe 5.00(MeCOMe) TA-LD 3.33 26.67 26.67 30.00 36.67 36.67 36.b7 

LD 
0.00 

0.00 

23.33 

0.00 

23.33 

0.00 

23.33 

16.67 

23.33 

23.33 

23.33 

23.33 

23.33 

23.33 

Boejsqnpergia
basliMpcata rhizome total 1.00(MeCOMP) TA-LD 

0.00 

0.00 

0.00 

6.67 

0.00 

30.00 

16.67 

30.00 

23.33 

33.33 

23.33 

46.67 

23.33 

56.67 

0.00 6.67 20.00 20.00 26.07 25.67 26.67 
LD 0.00 3.33 13.33 13.33 30.00 40.00 56.67 

0.00 3.33 13.33 13.33 16.67 2C.C0 23.33 



Tale II cont. Screening of Activity of Plant Steam Dst1lates on Spdotera Litura Fabr.(Zxngxoerace) 

PLANT SPECIES PART FRACTION %CONC(SOLV.) TEST METHOD 
ACCUMULATIVE % MORTALITY 

---------------------------------------------- REMARK 
DAY 1 2 3 4 5 6 7 

S°e'enbergla rhizome residue 
a ! -jc ata MeCOMe 5.00(MeCOMe) TA-LD 0.00 3.33 3.33 3.33 10.00 10.00 10.00 

0.00 3.33 3.33 3.33 3.33 3.33 3.33 
LD 3.33 6.67 10.00 16.67 20.00 36.67 36.67 

Coitus rhizome rsidue 
0.00 3.33 3.33 10.00 10.00 10.00 10.00 

speciosus MeCOMe 5.00(MeCOMe) TA-LD 0.00 0.00 3.33 3.33 3.33 13.33 30.00 

LD 
0.00 

0.00 
0.00 

3.33 
3.33 

3.33 
3.33 

3.33 
3.33 

6.67 
3.33 

6.67 
3.33 

23.33 

Etcttarlop 
s i 0.00 0.00 0.0 0 0.00 3.33 3.33 3.33 

curts . rhizome total I.O0(MoCOMe) TA-LD 0.00 0.00 50.00 56.67 76.67 76.67 80.00 

LD 
0.00 

0.00 
0.00 

0.00 
50.00 

0.00 
56.67 

3.33 
60.00 

20.00 
60.00 

33.33 
63.33 

46.67 

0.00 0.00 0.00 0.00 0.00 6.67 10.00 
residue 
MeCOMe 5.00(MeCOMe) TA-LD 6.67 6.67 6.67 6.67 10.00 13.33 23.33 

LD 
3.33 

0.00 
3.33 

0.00 
3.33 

0.00 
3.33 

0.00 
3.33 

3.33 
3.33 

23.33 
3.33 

43.33 

0.00 0.00 0.00 0.00 0.00 3.33 3.33 

Etlingera 
littora1ki rhizome total I.O0(MeCOMe) TA-LD 6.67 40.00 63.33 73.33 80.00 93.33 93.33 

LD 
6.67 

0.00 
40.00 

0.00 
63.33 

3.33 
73.33 

20.00 
76.67 

33.33 
83.33 

46.67 
83.33 

56.67 

residue 
0.00 0.00 0.00 6.67 6.67 10.00 13.1j 

MeCOMe 5.00(MeCOMe) TA-LD 3.33 3.33 3.33 3.33 10.00 26.67 40.00 

0.00 0.00 0.00 0.00 6.67 13.3. 13.33 0 



-------------------------------------------------------------------------------------------------------------------

---------- 

-------------------------------------------------------------------------------- 

Table II conto. 
 Screening of Activity of Plant Steam Distillates on Soodootera Litura Fabr.(Zingiberace)
 

PLANT SPECIES 
 PART FRACTION 
 %CONC(SOLV.) 
TEST METHOD---------------------------------------AIV 

%-MOTLIY 


REMARKC
 
DAY1 
 2 
 3 
 4 . 5
 

m a rhizome MeCOMe S.(MCOMe) LD .03 0.0 6.67 
---- ----

10.00 13.33 
---­

20.00 

Etlin9erca 

mainyay 

litrls0.00 
rhizome total l.OO(MeCOMe) TA-LD 0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
66 
.73.3 

0.00 
33 

0.00 
33 
33 

0.00 
33 
33 

LD 
0.00 
0.00 

0.00 
16.67 

0.00 
16.67 

0.00 
20.00 

0.00 
33.33 

0.00 
56.67 

O.OC 
63.33 

residue 
0.00 .10.00 10.00 10.00 16.67 16.67 16.67 

MeCOMe 5-00(MeCOMe) TA-LD 0.00 0.00 3.3 3.33 3.33 3.33 3.33 

LD 

3.33 

0.00 

3.33 

0.00 

10.00 

0.00 

10.00 

0.00 

13.33 

0.00 

20.00 

0.00 

30.00 

0.00 
Etlingera 

Venusta 

rhizome total 1.00(MeCOMe) TA-LD 
3.33 
3.33 

6.67 
6.67 

6.67 
33'.33 

6.67 
60.00 

10.00 
76.67 

10.00 
76.67 

13.33 
86.67 

3.33 6.67 33.33 36.67 36.67 36.67 43.33 

LD 0.00 6.67 23.33 33.33 46.67 66.67 73.33 
Kaidum rhizome total 1.00(MeCOMe) TA-LD 

0.00 
86.67 

6.67 
100.00 

23.33 
-

23.33 
-

30.00 
-

40.00 40.00 

86.67 100.00 - - -
LD 26.67 80.00 100.00 - -

0. 
7 
5(MeCOMe) TA-LD 

26.67 
16.67 

80.00 100.00 
20.00 23.33 

-
26.67 

-
26.67 40.00 60.00 larvae size 1/3 

LD 
0.00 

0.00 
3.33 

0.00 
6.67 

3.33 
10.00 

3.33 
10.00 

6.67 
16.67 

13.33 
20.00 

30.00 

O.50(MeCOMe) TA-LD 

LD 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3.33 

0.00 

0.00 

0.00 

o.i7 

0.00 
16.67 

10.00 

26.67 

3.33 
26.67 

13.33 

30.00 

3.33 
56.67 

23.33 

30.00 

larvae size 1/3 

0.25(MeCOMe) TA-LD 
0.00 
0.00 

0.00 
10.00 

0.00 
10.00 

0.00 
13.33 

3.33 
16.67 

10.00 
23.33 

C0.00 
36.67 

0.00 10.00 10.00 13.33 13.33 16.67 23.33 



-------------------------------------------------------------------------------------------------------------------------------------------

Table II contd. 
 Screening of Activity of 
Plant Steam Distillates on Spoodoptera Litura Fabr.(Zingiberace)
 

PLANT SPECIES PART FRACTION %CONC(SOLV.) TEST METHOD ACCUMULATIVE % IA0RTALITY ----------------------------------------------
REMARK 

DAY- 2 3 5 6 7 
Kaidum rhizome total O.25(MeCOMe) LD 0.00 6.67 13.33 20.00 23.33 36.67 56.67 

solid l.OO(MeCOMe) TA-LD 
0.00 

23.33 

0.00 

23.33 

6.67 

23.33 

6.67 

23.33 

6.67 

36.67 

13.33 

43.33 

13.33 

60.00 

23.33 23.33 23.33 23.33 26.67 30.00 36.67 
LD 0.00 C.00 0.00 0.00 0.00 6.67 26.67 

QC-I .0O(MeCOMe) TA-LD 
0.00 

86.67 
0.00 

90.00 

0.00 

90.00 
0.00 

96.67 

0.00 

96.67 

6.67 26.67 

96.67 100.00 

LD 

86.67 

26.67 

86.67 

66.67 

86.67 

80.00 

93.33 

86.67 

93.33 

93.33 

93.33 

96.67 

96.67 

96.67 

QC-2 I-O0(MeCOMe) TA-LD 
26.67 
90.00 

66.67 
93.33 

80.00 86.67 
93.33 100.00 

93.33 
-

96.67 
-

96.67 
_ 

LD 
90.00 
33.33 

93.33 
33.33 

93.33 100.00 
90.00 90.00 

-
96.67 

- -
96.67 100.00 

0C-3 1.00(MeCOMe) TA-LD 

33.33 

100.00 

83.33 

-

90.00 

-. 

90.00 

. 

96.67 96.67 100.00 

100.00 - - - -
LD 20.00 50.00 50.00 70.00 80.00 86.67 96.67 

liquid l.00(MeCOMe) TA-LD 
20.00 
20.00 

50.00 
23.33 

50.00 
23.33 

70.00 
23.33 

70.00 
23.33 

70.00 
26.67 

80.00 
26.67 

LD 
20.00 

0.00 

23.33 

0.00 

23.33 

0.00 

23.33 

0.00 

23.33 

0.00 

26.67 

6.67 

26.67 

26.67 

QC-l I.00(MeCOMe) TA-LD 
0.00 

66.67 
0.00 
93.33 

0.00 
96.67 

0.00 0.00 
96.67 100.00 

6.67 
-

26.67 
-

66.67 93.33 96.67 96.67 100.00 - -
LD 26.67 50.00 60.00 76.67 93.33 100.00 -

OC-2 1.00(MeCOMe) TA-LD 
26.67 

43.33 
43.33 

63.33 
46.67 

70.00 
60.00 

80.00 
76.67 

90.00 
76.67 

93.33 
-

93.33 

43.33 63.33 70.00 80.00 90.00 93.33 93.33 



--------------------------------------------------------------------------------------------------------------------------------------------

Table II contd. 
 Screening of Activity of Plant Steam Distillates on SpoOoptera litura Farb. (Zingiberace)
 

PLANT SPECIES PART ACCUMULATIVE % MORTALITY
FRACTION %CONC(SOLV.) 
TEST METHOD------------------------------------------------

REMARK
 

DAY 1 2 3 4 5 
 6 7
 

Kaidum rhizome QC-2 l.O0(MeCOMe) LD 16.67 66.67 73.33 90.00 96.67 
96.67 100.00
 

6.67 66.66 70.00 90.00 96.67 
 96.67 100.00
 
QC-3 1.O0(MeCjMe) TA-LD 
 46.67 86.67 86.67 ­ - - -

46.67 86.67 86.67 
 - - - -

LD 0.00 0.00 10.00 - . .
 
0.00 0.00 0.00 - .
 .
 

residue
 
MeCOMe 1.O0(MeCOMe) TA-LD 
 0.00 0.00 0.00 ­ .
 .
 

0.00 0.00 o0.00- . .
 
LD 0.00 0.00 0.00 - .
 .
 

0.00 0.00 0.00

Unknown rhizome total 

- . .
 
l.00(MeCOMe) TA-LD 
 76.67 76.67 76.67 76.67 76.67 
80.00 80.00
 

76.67 76.67 76.67 76.67 76.67 
80.00 80.00
 
LD 3.33 3.33 6.67 33.33 43.33 60.00 60.00
 

3.33 3.33 6.67 '33.33 43.33 60.00 60.00
 

residue
 
MeCOMe 5.00(MeCOMe) TA-LD 
 3.33 6.67 
 10.00 10.00 20.00 23.33 23.33 larvae size 1/3
 

3.33 6.67 6.67 6.67 6.67 
 6.67 6.67
 
LD 0.00 0.00 0.00 0.00 
 10.00 13.33 16.67
 

0.00 0.00 0.00 
 0.00 10.00 13.33 16.67
Zingiber aff. rhizome total 
 L.00(MeCOMe) TA-LD 
 13.33 30.00 50.00 
 60.00 66.67 70.00 
76.67 larvae size 1/3
multibracteatum 

13.33 30.00 50.00 
 60.00 66.67 70.00 
73,33


Holtt Var. 
 LD 0.00 6.67 13 33 36.67 50.00 60.00 76.67
multibracteatum 

0.00 3.33 
 3.33 13.33 20.00 30.00 
40.00
 

residue
 
MeCOMe 5.00(MeCOMe) TA-LD 
 0.00 6.67 
 6.67 6.67 20.00 23.33 23.33
 

0.00 0.00 0.00 0.00 6.67 6.67 6.67
 
LD 0.00 0.00 0.00 0.00 
16.67 26.67 36.67 larvae size 1/3
 

0.00 0.00 0.00 
 0.00 6.67 6.67 13.33
 



-------------------------------------------------------------------------------------------------------------------------------------------
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Table II contd. Screenin9 * Activity of Plant'Steam Distillates on Spodoptera litura Farb. 
(Zingiberace)
 

ACCUMULATIVE % MORTALITY
 
PLANT SPECIES 
 PART FRACTION %CONC(SOLV.) TEST METHOD--------------------------------------------
 REMARK
 

DAY I 2 3 4 5 6 7
 

Zingiber 

offijoinale 
rhizome total l.O0(MeCOMe) TA-LD 3.33 

0.00 

3.33 

0.00 

13.33 

10.00 

20.00 

10.00 

23.33 

13.33 

40.00 

23.33 

63.33 

36.67 

larvae size 1/3 

LD 0.00 3.33 6.67 6.67 10.00 16.67 30.00 

0.00 0.00 3.33 3.33 6.67 6.67 6.67 
residue 

MeCOMe 5.00(MeCOMe) TA-LD 3.33 3.33 3.33 6.67 13.33 20.00 40.00 

0.00 0.00 0.00. 0.00 6.67 10.00 26.67 

LD 3.33 6.67 6.67 6.67 6.67 23.33 30.00 

0.00 0.00 -M.33 3.33 3.33 10.00 23.33 
Zingiber rhizome total l.O0(MeCOMe) TA-LD 53.33 53.33 73.33 .93.33 96.67 96.67 96.67 
zerumbet 57.33 53.33 73.33 93.33 96.67 96.67 96.67 

LD 40.00 46.67 63.33 90.00 90.00 96.67 100.00 

20.00 26.67 43.33 70.00 70.00 76.67 80.00 
0.75(MeCOMe) TA-LD 0.00 10.00 53.00 76.67 76.67 76.67 80.00 

O.0-r 0.00 33.33 46.67 46.67 46.67 46.67 

LD 6.67 10.00 63.33 63.33 73.33 73.33 73.33 

0.00 3.33 46.67 46.67 53.33 53.33 53.33 
0.50(MeCOMe) TA-LD 0.00 20.00 63.33 86.67 93.33 93.33 96.67 

0.00 20.00 56.67 76.67 80.00 80.00 83.33 

LD 0.00 23-33 30.00 30.00 40.00 43.33 43.33 

0.00 20.00 20.00 23.33 30.00 30.00 40.00 
0.25(MeCOMe) TA-LD 0.00 3C.00 66.67 80.00 80.00 80.00 86.67 

0.00 23.33 50.00 70.00 70.00 70.00 70.00 

LD 3.33 6.67 6.67 13.33 16.67 16.67 16.67 

0.00 0.00 0.00 3.33 6.67 6.67 6.67 

0% 



Table II contd. Screening of Activity of Plant Steam Distillates on S2odootera litura Farb. (Zingiberace) 

PLANT SPECIES PART FRACTION %CONC(SOLV.) TEST METHOD 
ACCUMULATIVE % MORTALITY 

---------------------------------------------- REMARK 

DAY I 2 3 4 5 6 7 
Zingiber 

Zerumbet 

rhizome total -.125(MeCOMe)TA-LD 10.00 23.33 66.67 76.67 86.67 90.00 90.00 
0.00 10.00 36.67 53.33 63.33 66.67 66.67 

LD 13.33 13.33 16.67 23.33 26.67 26.67 26.67 
0.00 0.00 3.33 3.33 6.67 6.67 6.67 

1:1, 
solid:lxquid 2 

.O0(MeCOMe) TA-LD 50.00 63.33 66.67 70.00 73.33 76.67 76.67 

LD 
43.3 

10.00 
56.67 

36.67 
60.00 

60.00 

63.3 

70.00 
66.67 

73.33 
70.00 

76.67 
70.00 

80.00 

I.0(MeCOMe) TA-LD 
3.33 

16.67 

30.00 

20.00 

-3.33 

23.33 

63.33 

30.00 

-63.33 

33.33 

63.33 

40.00 

63.33 

40.00 

LD 

13.33 

6.67 

16.67 

6.67 

16.67 

13.33 

16.67 

13.33 

16.67 

13.33 

16.67 

16.67 

16.67 

16.67 

solid 2.00(MeCOMe) TA-LD 
0.00 

6.67 
0.00 

36.67 
0.00 

43.33 
0.00 

56.67 
0.00 

70.00 
0.00 

76.67 
0.00 

80.00 

LD 
3.33 

0.00 

33.33 

10.00 

40.00 

16.67 
50.00 

30.00 
63.33 

33.33 
63.33 

43..3 
66.67 

46.67 

I.OO(MeCOMe) TA-LD 

0.00 

13.33 

10.00 

13.33 

13.33 

13.33 

23.33 

16.67 

26.67 

16.67 

30.00 

33.33 

30.00 

33.33 

LD 
6.67 

0.00 

6.67 

0.00 

6.67 

0.00 

10.00 

3.33 

10.00 

20.00 

10.00 

23.33 

10.00 

23.33 

liquid 2.O0tMeCOMe) TA-LD 
0.00 

16.67 
0.00 

20.00 
0.00 

23.33 
0.00 

30.00 
O.Oc 

40.00 
0.00 

70.00 
0.00 

76.67 

10.00 13.33 13.33 20.00 26.67 50.00 50.00 
LD 10.00 10.00 20.00 33.33 40.00 43.33 53.33 

1.O0(MeCOMe) TA-LD 
3.33 

16.67 
3.33 

16.67 
10.00 

16.67 
23.33 

16.67 
26.67 

20.00 
26.67 

36.67 
26.67 

36.67 

10.00 10.00 10.00 10.00 10.00 16.67 16.67 
LD 6.67 10.00 13.33 13.33 13.33 16.67 20.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0~n 



-------------------------------------------------------------------------------------------------------------------------------------

Table II contd. 
 Screening of 
Activity of Plant Steam Distillates on Spodoptera litura Farb% 
(Zingiberace)
 

PLANT SPECIES PART FRACTION ACCUMULATIVE % MORTALITY
CONC(SOLV.) TEST METHOD------------------------------------------------REMARK
 

DAY I 2 3 4 5 6 
 7
 

Zingiber 

zerumbet 

rhizome QC-l 1.O0(MeCOMe) TA-LD 0.00 13.33 23.33 23.33 23.33 30.00 36.67 
0.00 3.33 3.33 3.33 6.67 6.67 10.00 

LD 0.00 3.33 6.67 10.00 13.33 16.67 16.67 

QC-2 1.0O(MeCOMe) TA-LD 
.0.00 

33.33 

3.33 

50.00 

3.33 

56.67 

3.33 

56.67 

3.33 

56.67 

" 3.33 

63.33 

3.33 

73.33 

3.33 3.33 -3.33 " 3.33 3.33 3.33 3.33 
LD 3.33 16.67 23.33 23.33 26.67 36.67 40.00 

QC-3 1.O0(MeCOMe) TA-LD 
0.00 

'0.00 
0.00 

33.33 
3.33 

40.00 
3.33 

46.67 
3.33 

50.00 
10.00 

56.67 
10.00 

56.67 

10.00 16.67 20.00 26.67 30.00 36.67 36.67 
LD 3.33 6.67 6.67 6.67 26.67 36.67 36.67 

QC-4 l.0O(MeCOMe) TA-LD 
3.33 

50.00 

6.67 

83.33 

6.67 

86.67 

6.67 

90.00 

13.33 

96.67 

16.67 

96.67 

16.67 

96.67 

46.67 66.67 70.00 73.33 80.00 80.00 80.00 
LD 6.67 23.33 33.33 36.67 53.33 56.67 56.67 

QC-5 l.00(tleCOMe) TA-LD 
0.00 

0.00 

3.33 

3.33 

10.00 

3.33 

10.00 

3.33 

13.33 

3.33 

16.67 

-

16.67 

-

0.00 0.00 0.00 0.00 0.00 - -
LD 0.00 3.33 3.33 3.33 3.33 - -

0.00 0.00 0.00 0.00 0.00 - -
residue 
MeCOMe 5.00(MeCOMe) TA-LD 3.33 3.33 3.33 6.67 20.00 36.67 43.33 larvae size 1/3 

3.33 3.33 3.33 6.67 10.00 10.00 16.67 
LD 0.00 0.00 0.00 0.00 6.67 23.33 26.67 

0.00 0.00 0.00 0.00 0.00 0.00 3.33 

0%
 
0% 



------------ --------------- --------------------------------------------------------------------- 

Table 
II contd. 
 Screening of Activity of 
Plant Steam Distillates 
on Spodoptera litura Farb.
 

PLANT SPECIES 
 PART FRACTION 
 %CONC(SOLV.) 
TEST METHOD------------------------------------------------------------REMARK
 
r--------------------------


ACCUMULATIVE % MORTALITY
 

DAY1 
 2 
 3 
 4 
 5 
 6 
 7
 
Blumea balsamifera leaf 
 total 
 .00(MeCOMe) TA-LD 
 33.33 
56.67 60.00 63.33 
63.33 
 63.33 
73.33
16.67 
 26.67 
30.00 
 30.00 30.00 
 30.00
LD 33.33
6.67 13.33 
 13.33 
 13.33 
16.67 
 20.00 30.00
Contza ap-onica 2
whole 3.33
total 10.00
.00(MeCOMe) TA-LD 10.00 10.00 10.00
50.00 10.00 10.00
76.67 
 76.67 83.33 86.68 
 90.00 
93.33
 

50.00 
76.67 
 76.67 
83.33 
86.67 
 86.67 
90.00
LD" 
 20.00 
50.00 66.67 
76.67 
 86.67 
93.33 
96.67
 
13.33 
43.33 
 60.00 70.00
l.OO(MeCOMe) TA-LO 73.33 76.67 
80.00
0.00 
 0.00 
 0.00 
 3.33 
 3.33 
 6.67 ­
0.00 
 0.00 
 0.00 
 o.o 
 0.00 
 0.00 
 -LD 
 0.00 
 3.33 
 3.33 
 6.67 10.00 20.00 
 -
Eupatorium 
 leaf total 0.00
l.00(MeCOMe) TA-LD 0.00 0.00 3.33 
 3.33
-33.33 3.33
40.00 ­40.00 63.33 93.33 93.33 
93.33
odoratum 


33.33 40.00 
40.00 63.33 
 93.33 93.33 
93.33
LD 
 23.33 
40.00 
46.67 
56.67 
 73.33 
83.33 
90.00
Euoatorium 
 leaf total .6.67 23.33
I.0O(MeCOMe) TA-LD 30.00 40.00 56.67 
66.67
3.33 73.33
odoratum 6.67 6.67 10.00 13.33 
40.00 
60.00
 
3.33 
 3.33 3.33 3.33 3.33
 

3.33 
 3.33 

+LD 


3.33 
 3.33 
 10.00 
l0.Z7 
 10.00 
 10.00 
10.00
0.00 0.00 
 3.33
Wedilia trilobata 3.33 3.33 3.33
leaf- 3.33
 

branch
 
Wedilia trilobata 
whole 
 total
 

QC(C6H

CT(C H1 4 ) ) 

3
 
6 1 4 .00(MeCOMe) TA-LD 
 0.00 0.00 
 0.00 
 0.00 13.33 
 13.33 
13.33
 

0.00 
 0.00 
 0.00 
 0.00 13.33 
 13.33 
 13.33
L 
 0.00 
 3.33 
 3.33 
 3.33 10.00 10.00 
10.00
 
0.00 
 3.33 
 3.3Z 
 3.33 10.00 10.00 
 10.00
 

-J
 

http:leaf-3.33


--------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------- 
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Table II contd. 
 Screening of Activity of Plant Steam Distillates on SpodoDtera litura Farb.
 

ACCUMULATIVE % MORTALITY

PLANT SPECIES PART FRACTION CONC(SOLV.) TEST METHOD 


REMARK
 

DAY I 2 3 4 5 6 7
 

Wedilia trilobata whole CT(C 6 H1 4 ) 1.OO(MeCOMe) TA-LD 0.00 0.00 10.00 16.67 40.00 53.33 56.67 

0.00 0.00 3.33 6.67 16.67 23.33 23.33 
LD 0.00 6.67 10.00 16.67 46.67 66.67 67.67 

0.00 6.67 6.67 6.67 13.33 13.33 20.00 
CT(MeCOMe) 3.00(MeCOMe) TA-LD 3.33 3.33 3.33 10.00 36.67 46.67 46.67 

3.33 3.33 3.33 6.67 10.00 10.00 10.00 
LD 0.00 10.00 13.33 30.00 53.33 60.00 60.00 

0.00 6.67 10.00 10.00 16.67 20.00 20.00 
l.O0(MeCOMe) TA-LD 0.00 3.33 6.67 10.00 50.00 60.00 73.33 

0.00 3.33 3.33 3.33 10.00 10.00 13.33 
LD 3.33 6.67 13.33 20.00 56.67 70.00 73.33 

3.33 3.33 10.00 10.00 20.00 20.00 20.00 
OC(C6HI4-2) 1.00(MeCOMe) TA-LD 0.00 0.00 3.33 6.67 10.00 13.33 20.00 

0.00 0.00 0.00 0.00 0.00 0.00 6.67 

LD 0.00 0.00 0.00 0.00 0.00 3.33 3.33 

QC(CH 2 C12 ) 3.00(MeCOMe) TA-LD 
0.00 
53.33 

0.00 
56.67 

0.00 
56.67 

0.00 
60.00 

0.00 

66.67 
3.33 

70.00 
3.33 
70.00 

50.00 50.00 50.00 53.33 53.33 53.33 53.33 

LD 6.67 26.67 46.67 50.00 70.00 76.67 86.67 

6.67 16.67 30.00 30.00 36.67 40.00 46.67 
1.0(MeCOMe) TA-LD 0.00 0.00 0.00 6.67 6.67 - -

0.00 0.00 0.00 3.33 3.33 - -
LD 0.00 0.00 0.00 3.33 6.67 - -

0.00 0.00 0.00 0.00 0.00 - -



69 

REMARK/WORKPLAN
 

The test results to this date indicates that Age a£tm conywzconsistantly exhibits better activity than other plants tested (seeProgress Report No. 
2). 
 In view of its abundance, major effort will be
 
made to 
test its aPPlicability in the field.
 

On the synthetic aspect of the project, additional analogues of
the active component from Zingiber purpureum, 4-(3,4 -dimethoxy phenyl)
but-i,3-diene, will be prepared and tested for activity. 
 The synergistic

effect of these synthetic products with the active fraction of Age4atum
 
Conyzo.wd 
will also be explored.
 

http:Conyzo.wd
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RESULTS/DISCUSSION/TABLES
 

From our 
findings in the previous reporting period, Ageatum
 
conqZoide 
 was found to be a possible candidate for use as an
 

insecticidal plant. 
 The active ingredients were identified as
 

precocene I & precocene II.
 

In this reporting period, the LCb0 
for both substances were
 

measured. 
 The results are
 

Precocene I 
 Precocene II
 

% LC50 (TD) = 0.66 (48 hr) 
 % LC5 0 (TD) = 0.84 (48 hr)
 

= 0.29 (72 hr) 
 = 0.71 (72 hr)
 

= 0.11 (96 hr) 
 = 0.35 (96 hr)
 

These values are not better than the LC50 of the whole
 
distillate previously obtained. 
 It seemed, therefore, that the-iwhole
 
steam distillate should be chosen for field trial. 
 The activity of
 
the whole steam distillate was 
then re-evaluated in detail 
to determine
 

the optimum concentration for this purpose. 
 The result obtained was
 
similar to the previous findings and in the same 
proximity as that of
 

precocene I & precocene II.
 

Whole distillate . LC50 (TD) = 0.83 (48 hr)
 

= 0.36 (72 hr) 

= 0.29 (96 hr) 

Table I shows the observed accumulative 7 mortality while
 
Table I' shows the accumulative 7 mortality calculated from Abbott's
 

Formula.
 



Table I. Activity of Steam Distillate or Agera conyzoldes on S. Ilta Fabr. (Observed % Hortality) 

(Five larvae Lre used for each replication) 

PL.AT SPCIES PART FRACTION %CONC(SOLV) TEST ACUMULATIVE Z MORTALITY 

P" 1 2 3 4 5 6 7 

Ateratuconyodes whole plant . total 1.00 (MeCOMe) TD 20:00 60.00 100.00 - -

LD 0.00 6.01 80.00 100.00 - -

0.75 (HeCOMe) TD 26.57 53.33 86.67 100.00 - -

LD 0.03 0.00 80.00 100.00 - -

0.50 (MeCOMe) TO 6.67 26.67 66.67 93.33 93.33 93.33 100.00 

LD 0.03 0.00 40.00 66.67 86.67 93.33 100.00 

0.25 (meco)e) TO 0.00 0.00 20.00 46.67 80.00 100.00 100.00 

LD 0.00 6.67 13.33 40.00 86.67 100.00 -

0.12 (MeCOMe) TD 0.00 0.00 6.67 20.00 46.67 46.67 46.67 

L1 6.67 13.33 13.33 26.67 26.67 26.67 53.33 

flower total 1.00 (MeCOMe) TD 13.3T 53.33 93.33 100.00 - - -

1D 6.67 26.67 93.33 100. 30 -

0.75 (?eCOMe) TO 26.67 40.00 100.00 - -

ID 0.01 13.33 0.0 103.00 - -

0.50 (FecOHe) 70 0.0 6.67 73.33 86.67 100.00 -

L.D 0.02 13.33 53.33 60.cO 100.02 - -

0.25 (MeCOMe) TD O.C.D 0.00 .0.00 80.0, 93.3 93.33 _3.33 

LD) 0.C- C,.00 30.00 93.3 102. C0 - -

0.12 (MeCO~e) TD 0.0c:1 0.00 20.00 53.33._E- 85.6 86.67 86.-

LD 0.0 6.67 S. 
. 

20.0 40.00 60.&D 73.33 
control MeOCOMe TD .Z.) 0.00 6.67 26.67 26.67 :6.C 46.67 

LD 3. C' 00.00 .00 30.0 40.0c -0.00 53.33 



--

Table I'. Atlvltly of Steam Distillate ofr 
 2 j oo nortalj~
. liu Fabr. Calculatedj
(Five larvae iy Abbo'are used Forayl)for each replication)

PLANT 3'EC1Es PART FRACTION o (SLV) 
TT-


?M7H0D 
 AUJkMATIVE , MORTALITY
 

r3LM 
 9- DAYVhole 1plant total 1.00 (MOCae) 
TD 20.00 460.00 100.00 5 

- 8 
LD 

6.670.75 ( ) 
0.00 

80.00 100.00TD _26.6 53.33 85.71 100.00. 
0.50 (2eOtH) 1. 0.00 0.00TO 80.0013.33 100.0026.66 ­64.28 90.91 90.91 90.91 100.00.D
0.25 0.00(?se 0.00) 40.00TD o*oo 58.33

0.00 77.7814.28 88.90 100.0027.27 72.72 100.00
0.000. 12 (eCtie) 

0D 
6.67 13.33 

­
25.00"D 0.00 77.78 100.000.00 0.00 ­0.00flowLer 27.Z7 27.27total 1. 1.e 6.t' 27.27

Ce6 13.33 13.33TO 23.33 13.3353.33 13.3392.86 " 13.33 13.33
100.00 -
0.75 (fe~o~e 0D 6.67 26.67 93.33TO 2.66 100.00 ~ ­40.00 100.00 -

LD 0.000.50 (He( te) TD 
13.33 80.00 100.00 - ­0.00 6.66 71.43 81.8 100.0 0 -

ID 0.00 
 13.33 53.33 
 75.00 
 100.00
0.25 (HeCOH-) - -TD 0.00 0.00 35.72 72.721. 90.920.00 90.91 90.910.12 (MeCOOe) 0.00 20.00TD 91.670.00 100.000.00 14.28 36.36 81.82LD 81.820.00 81.826.67 6.67 6.67 6.67 33.33 .. 84 
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Preliminary screening of the activity of a few Agqzia species
 

gave good results (see Table I, Progress Report No. 2). 
 Their activity
 

was furthur investigated in detail. 
 The results are shown in Table II &
 

IIT.
 

The results warrants the 
testing of A. adora~a in the field.
 



Table II. Activity of Aglal species on S. lItura Fabr. (Observed %Hortality) 

PLANT SFECEIS SOLVE24T FRACTIO1 ZCONC(SOLV) TEST 

METHOD 

ACCUIMILATIVE % M,ORTAI!TY (AEEOTrS FOFJ.A) 
-7 ---...............................................-

-...... 

DAY 1 2 3 4 5 6 7 

Aelata argentea C.H. 
CH0C12 crude 10.00 (EOH) TD 40.00 80.00 93.33 100.00 -

5.00 (EtOH) 

LD 

TD 

13.33 

6.66 

80.00 

40.00 

100.00 

53.33 

-

60.00 

_ 

86.66 100.00 -

LD 6.66 33.33 73.33 80.00 93.33 100.00 -

2.50 (EtO) TD 6.66 40.00 60.00 66.66 80.00 93.33 100.00 

control 

1.25 (E.OH) 

ELOH 

LD 

TD 

LD 

TD 

20".00 

6.66 

0.00 

0.00 

33.33 

20.00 

13.33 

0.00 

53.33 

33.33 

13.33 

0.00 

73.33 

40.00 

33.33 

6.66 

93.33 

60.00 

46.66 

6.66 

93.33 

66.66 

53.33 

13.33 

100.0 

73.33 

60.00 

20.O0 

QCC.H.. 3.00 (IMeCOle) 

LD 

TD 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

QC.C.H. /0HCI 2 3.00 (NeCOP) 

LD 

TD 

O.0 

0.00 

6.66 

13.33 

6.66 

26.66 

6.66 

3.33 

6.66 

.65 

13.33 

46.66 

1. 

QC.CH 

1/1) 

Cl= 3.00 (MeCOe) 

LD 

TD 

0.00 

6.E6 

0.00 

13.33 

0.00 

13.33 

3.00 

13.32 

0.00 

ZO.00 

6.6 

26.66 

. 

33.-

QC. C.,Cl /HeOH 3.00 (Me"OtMe) 

LD 

TD 

6.66 

13.33 

13.37 

36.66 

13.33 13.33 -. 33 13.33 2O. K! 

(1/1) 

QC.MeOli 3.00 (lMoCOle) 

LD 

TO 

6.66 

13.33 

13.33 

73.33 100.00 

. 

-

LD 6.66 93.33 100.00 -
2.00 (leCO.e) TD 0.00 0.00 66.66 86.66 93.32 100.00 

1.00 (MeCLO.e) 

LD 

TD 

0.00 

0.00 

0.00 

0.00 

Z6.66 

13.33 

73.33 

46.65 

100.00 

93.33 

-

93.33 100.C0 

(e not tested further due to Insufficient solution) 

0.75 (Meti) 

LD 

TD 

LD 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 

.00 

0.00 

33.33 

6.65 

13.33 

66.66 

33.33 

40.00 

80.00 

60.00 

53.33 

93.3­

86. 665 

60.00 



Table II. Actlvity of Aglaia species on S. lIltura Fabr. (observed % mortality) 

nLW7 SFW]IES SOLVENT FRACTION Z0OC6(SOLV) TEST AtJ.tILAATI'.T %.MCRTALITY (AB30T'S FORIMA) 
METHOD --------------.-. -.-.---- -----------. - ----.-.-.--- -.-.. -.--.- . 

DAY 1 z 3 4 5 6 -

Aglata arentea iC1Cl QC,MeOH O.50(eCOe) TD 0.00 0.00 0.00 6.66 26.56 26.66 53.33 
LD 0.00 0.00 0.00 6.66 26.66 46.66 46.66 

control MeCOte TD 0.00 0.00 0.00 0.00 6.66 6.66 6.65 
LD 0.00 0.00 0.00 0.00 6.66 6.66 13.33 

AgIaia kansterli HeOH crude 

QCCH2CI 5.00(EtOH) TD 0.00 6.G6 6.6& 13.33 
LD 0.00 0.00 6.66 6.66 o 

QC.CH.CI z/eOH 5.00(-OH) TO 6.66 26.66 33.33 40.00 46.66 46.66 53.33 
(4/1) LD 0.00 0.00 26. -6 26.E6 40.00 46.66 46.66 

QC.CH2CI=/HeOH 5.00(E0OH) 71) 0.00 0.00 0.00 6.66 13.33 26.66 40.00 
(3/1) LD 0.00 0.00 0.00 0.00 13.33 20.00 T-3.0 

QC. CHCI '/reoH 5. 00, EtCH) 7D 13.-3 13.33 13.33 13.33 13.33 ZO.00 Z0.C3 
(2/1) LD 0.00 C.C0 0.00 0.00 13.3 . . 

QC.c-.Cl '/:e0q 5.00(EtOH) TO 6. 6.66. 6.66 6.6. 6.66 13.33 
(1/1) LD 0.03 0.00 6.6r, 13.33 26.66 26.66 

C. Me ii 5.00(EtOH) TD n0 . 0 -) 0.00 0.00 0.00 26.66 Z3.E A 

LD. 0.0- 0.03. 0.00 6.6C. 13.33 40.00 40.0: 
control Et.01 TI 0.00 0.00 0.00 3.33 13.33 13.33 20.0o 

LD 0.00 66 13.132 3.33 13.33 13.33 13.33 

C. not tested further due to Insufficient, solution)
 

-J 



----------------------------------------------------------------------------------------------------------------------------------

Table II. Activity of Alata species on S. lItura Fabr. (Observed % Mortality) 

F'LAMTSPECIES SOLVIT FRACTION %CONC(SOLV) TEST ACCU1ULATIVE % ORTALITY (ABOT'S FORULA) 

METHOD ------------------------ - ------------------------------------

DAY 1 2 3 4 5 6 7
 
......................................................------------------------------------------------.............---------------


Aglaia odorata ?eOH 

C.H,f.eOH/pp 2.50 (MeCOe) TD 0.00 0.00 13.33 46.66 66.66 80.00 - 80.00 

LD 0.00 0.00 0.00 13.33 40.00 66.66 73.33 
1.5 (lMeCOMe) TD 0.00 0.00 6.56 13.33 26.66 46.66 46.66 

LD 0.00 0.00 6.66 6.66 13.33 33.33 40.00 
0.62 (HeCOle) TD 0.00 0.00 6.66 6.66 20.00 20.00 20.00 

LID 0.00 0.00 0.00 0.00 0.00 0.00 6.66 

0.31 (MeCOMe) TD 0.00 6.66 6.66 6.66 12.33 13.33 20.00 

I1) 0.00 0.00 0.00 0.00 0.00 0.00 6.66 
0.16 (MeCOHe) TI) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

LD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
control MeCOMe TD 0.00 0.00 0.00 0.00 6.66 6.6.6 6.E.6 

LD 0.00 0.00 0.00 0.00 6.66 6.66 13.37 
YeOH/CH,./ppt 10.00 (ELOH) TD 12.33 80.03 100.00 - - - -

LID 0.00 73.33 100.00 - - _ 

7.50 (EtOH) TD 0.00 40.00 9-.33 i30.00 -

LD 0.00 73.33 33.33 100.C0 - - -

5.00 (ELOH) TD 0.00 53.33 100.00 - -

LD 0.00 73.33 100.00 - -

2.50 (EtOH) I, 0.C.0 93.33 100.00 - -

LD 0.00 100.00 - - - -

1.25 (EtOi) TD 0.00 80.00 100.00 - - -

LID 0.00 60.00 100.00 - - -

0.62 (ELOI) TD 0.00 53.33 100.00 - - -

LD 0.00 33.33 100.00 - - -

0.32 (EtOH) TD 0.00 40.00 100.00 - - -

LD 0.00 25. 66 86.66 1C0.00 - -



----------------------------------------------- ------------------------------------------- 

Table II. ActiviLty or Agla 
 species on S. lItLura Fabr. (Observed z lortality) 

FLANT SFECIES SOLVENT FRACTIOli COJC(SOLV) TEST ACCUULATIVE % MORTALITY (AEBOTT'S FOMIMLA) 

METHOD--------------------------------------------------------------

DAY 1 2 3 4 5 6 7
 

Aelala odorata MeCH/CH,./ppt 0.15 (EtOH) TD 0.00 6.66 

-----------------­

86.66 93.33 100.00 - -

control E0H 

LD 

TD 

0.00 

0.00 

6.66 

0.00 

60.00 100.00 

6.66 20.00 

-

26.66 

-

.. 

_ 

. 

ppL/FeOP/CH- 2.50 (H20) 

LD 

TD 

0.00 

0.00 

6.66 

0.00 

6.66 6.66 

Z0.00 26.66 

6.66 

.. 

*. 

.4 

** 

4­

control H0 

LD 

TO 

6.66 

0.00 

20.00 

0.00 

26.66 40.00 

13.33 20.00 

.. 

*. 

.. 

,. 

. 

.. 

LD 0.00 6.66 13.33 13.3T .. .. -

C.. not tested further due to low activity)
 

-j 



Table II. Activity of Asgl species on S. lltura Fabr. (Calculated X Mortality by Abbott's Formula) 

PLAflT SFECIES SOLVENT PFiACT ION %CONC(SO.V) TEST AOCUMULATIVE % MORTALITY (ABTr*S F0RJLA) 
ME--IHOD --------------------------. . ..--------.- ..-.------------ ...
 

DAY 1 2 3 4 5 6 

Aglaia argentea C0H.. 

a-!Cl, crude 10.00(ELCH) TD 40.00. 50.00 93.33 100.00 - -

LD 13.23 60.00 100.00 100.00 - -
5.00(tOH) TD 6.66 40.00 53.33 57.14 85.71 
 100.00
 

LD 6.66 33.33 73.33 
 80.00 93.33 100.00 

2.50(EL0H) TD 
 6.66 40.00 60.00 64.28 76.57 92.31 :;o.O, 
LD 20.00 33.33 53.33 73.33 93.33 93.33 100.00 

1.25(EOH) TD 
 6.66 20.00 33.33 -35.71 57.14 61.53 66.6' 

LD 0.00 13.33 23.33 33.33 46.66 53.33 60.0 
QC.C.H,. 3.00(I :eCC, TD 0.00 0.00Me) 0.00 0.00 0.00 0.00 
 C1.03 

LD 0.00 6.66 6.66 6.66 6.66 7.14 -.14 
QC-Cel,/C*.q2CI z 3.00(MeCOMe) TD 0.03 13.33 21.42 28.57 35.46 38.45 

(1/1) 1.9 0.00 0.00 0.00 0.00 0.00 0.00 
QC.CHZC]2 3.00(MeCOMe) TD 6.66 !3.33 13.33 13.33 13.33 
 15.38 i6.6­

1.9 6.65 !3.33 1..33 13.33 13.33 13.33 1.:.. 
C'c-aJ.=l flKe:+i 3.0Z(Ne:.x.-:eTD 13.3E3 :3.3 •
 

(1/1) 19 I-6.6D .3 ­

i 6.5 93.33 100.30 

2. C-0(1le0*He:Z.0& TDr .C e6.6 .CA 92.e6 103. 0 -Cc,. 

LD 0. C,9 ".C' 2G.6 '.3 C'00.
7,0
 
1.00(lKeZ0Ie) Tv 0...C.D'.,. ,.C. !2.33 32.5 9.&':.0.00 -

1.9 0.00 0.0'0 '.0C0 33.23 64.2 7&.C5 "._­

0.75(,eCOMe) 1, 0.0j 0. C0 0.00 6.66 26.57 S7. 00 E 

LD 0.00 0.00 0.00 13.33 35.71 43.33 -3.E­
0.50(1eCOMe) TD 0.00" 0.00 0.00 6.66 21.42 21.42 50.C,.C. not tested tibier due to Insufficient solution) LD 0.00 0.00 0.00 6.66 21.42 42.85 4:.87 



---- ---------------------------------------------------------- 

Table I1. Activity of Aglha species on S. itura Fabr. (Calculated % Mortality by Abbott's Formula) 

FLANT SP=IES SOLVDNT FRACTION %CtCZ(SOLV) ACCRUULATI't'E %MORTALITYTET (A.0'S FCIiJLA) 
MET OD .......................... . ............. 
 . .... . .... 

DAY 1 2 3 4 5 6 7 

--- --- ---------------------
-

Aelaia kunsterit MeCH crude 
QCC zC1 2 5.00(EtC)H) TD 0.00 6.66 6.66 0.00 . 

LD 0.00 0.00 0.00 0.00 . 
QC.C4HCl./MeOH 5.00(EtOH) TD 6.66 26.66 33,33 33.33 38.46 38.46 41.67 

(4/1) 

QC,Ci.Cl/MeIIH 5.00(ELOH) 

LD 

TD 

0.00 

0.00 

0.00 

0.00 

15.38 

0.00 

15.38 

0.00 

30.76 

0.00 

38.46 

15.38 

38.46 

25.00 
(3/1) LD 0.00 0.00 0.00 0.00 0.00 7.68 15.39 

QC,0IClI/MeOH 5.00(EtOF) TD 13.33 13.33 13.33 13.33 13.33 13.33 13.33 
(2/1) 

QC.CH.Cl./MeOH 

(1/1) 

5.00CELOH) 

LD 

TD 

LD 

0.00 

6.66 

0.00 

0.00 

6.66 

0.00 

0.00 

6.66 

0.00 

0.00 

6.66 

0.00 

0.00 

6.66 

15.39 

Z3.07 

6.66 

15.39 

38.46. 

6.66 

15.39 
QCeOH 5.00(EtOH) TD 0.00 0.00 0.00 0.00 0.00 15.38 15.38 

1.0 0.00 0 00 0.00 0.00 0.00 28.57 30.76 

(9 not tested furter due to Insurficient solution) 

00 



Table Il'. Activity of AkIi speclt- on B. liturn Fabr. (Calculated z Mortality by Abott's Formula) 

PLANT SPECIES SOL27EDr FRACT ION %CONC(SOLV) TEST 

METHOD 

ACCUMLnATIVE %MORTALITY (ABBOTT'S FORMULA) 

-------. ­.-.-.-..-.-.-.---------------------- .------.-.-------

DAY 1 2 3 4 5 6 7 
-

Aglaia 

---

odorata 

------

FeOH 
-----------------------

crude 
------------------------------------------------

CH ./lMeOH/ppt 

?.50 (QeCOMe) TD 

UD 

0.00 

0.00 

0.00 

0.00 

13.36 

0.00 

44.67 

13.33 

64.28 

37.92 

78.57 

64.28 

78.57 

69.23 

1.25 (MeCOMe) TD 

LD 

0.00 

0.00 

0.00 

0.00 

6.66 

6.66 

13.33 

6.66 

27.42 

7.14 

,.2.85 

21.90 

42.85 

30.76 

0.62 (MeCOMe ) TD 0.00 0.00 6.66 6.66 12.28 12.28 12.28 

0.3Z (MeCO~e) 

LD 

TO 

0.00 

0.00 

0.00" 

6.66 

0.00 

6.66 

0.00 

6.66 

0.00 

7.14 

0.00 

7.14 

0.00 

14.28 

0.16 (MeCOie) 

LD 

TD 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

M'.eOH/CH, 4 /ppt 10.00 (ELOH) 

LD 

TD 

0.00 

13.13 

0.00 

30.00 

0.00 

100.00 

0.00 

-

0.00 

-

0.00 0.00 

7.50 (ELOH) 

LD 

TD 

0.00 

0.00 

71.43 

40.00 

100.00 

93.33 

-. 

100.00 

. 

-

. 

_ _ 

5.00 (ELOH) 

LD 

TD 

0.00 

0.00 

71.43 

53.33 

92.31 

100.03 

100.00 

. . 

_ 

. 

-

. 

LD 0.00 71.43 100.00 -

2.50 (ELOh) TD 0.00 92.33 100.00 -

--: 0.00 100.00 - -

1.25 (ELOH) TD 0.00 80.OC 100.00 -

LD 0.00 57. .4 i0.00 -

0. ( i..) TV 
LD 

0.00 
0.00 

6C.00 
Ze.57 

100.00 
00.00 

-. 
-

0."2 1,ELCUI) TD 0.00 40.00 100.C -

LD 0.00 21.42 85.71 100.00 -

O.16 (EtOH) TD 

LD 

0.00 

0.00 

6.66 

0.00 

85.71 

57.14 

91.67 

100.00 

100.00 

- -

00 



----- 
------------------ -------------- 

-------- 

Table 11. AcLIvlt.Y of Aga specie on .. litur Fabr. (Calculated % Mortality by AbboLtu8 Formula) 
-
 -
 -
 -


- -PL.ANT SPECIES ----SOLVENT - -------------FRACTION 
 XCCVC(SOLV) ------­ACCUXI.ATIVETEST % ORTALITY (ABBOTT'S FPJRI.A) 

HETOD
 

DAY 1 2 3 4 5 
 6 7
Aglaia odorat.a ppt/HeCH/C.HM. 2.50 (HRO) 
 TD 0.00 0.00 14.28 15.38 ,. 9. .9 

LD 6.66 14.28 15.38 30.76 
 .. .. .. 

C. not, test.ed fther due to low aclviLTy)
 

http:ppt/HeCH/C.HM
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REMARKS/ WORKPLAN
 

Active ingredient in Ageait odoata will be isolated and
 
its structure determined in the next reporting period. 
 Field test
 
will be carried out on the crude or purified extract.
 



84 

PROGRESS REPORT 4
 

Reporting Period 1 June 1987.- 30 May 1988
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RESULTS/DISCUSSION/TABLES
 

Reinvestigation of the antifeeding activity of 4 Ageaia
 

species, e.g. A. adouata, A. adamantica, A. akgentea, A. 6quamuto6a,
 

revealed the 
significant activities even at low concentration. Attempt
 
was 
then made to fully explore the reaction of S. e.tma larvae to these
 

extracts/fractions.
 

A soy bean antificial diet was 
admixed with these crude
 

extracts/fractions and used as 
feed for the larvae. Outstanding
 

results were obtained from extracts/fractions from A. odouata.
 

The feeding of larvae was significantly reduced, the larval growth wqs
 
therefore slow. 
 They eventually died. 
 Table I, II. 1 show these
 

results in detail.
 

Ill. 1
 



TABLE I 

MORTALITY OF . T F. FED ON ARTIFICIAL DIET MIXED WITH EXTRACT OF AGIAI. SPECIES 

PLANT SPECIES FHACTION 
ACCVlu.2.TIVE % MORTALITY (ABBOTT'S FORMULA)

CONC(PPH)________________________ 

DAY 1 3 4 5 6 7 8 9 10 

Aglaia odrata CA.H 10000 7.14 7.14 7.14 7.14 7.14 7.14 7.14 7.14 7.14 -

CHICi2 10000 6.67 13.33 16.67 100.00 - - - -

8000 3.37 6.67 33.33 96.67 1o.00 - - _ 

6000 3.33 6.67 33.33 96.67 100.00 - -

4000 0.00 0.00 53.33 100.00 - -

2000 0.00 0.00 33.33 70.00 93.33 100.00 - -

1) QC(CH } 6000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -

2) QC(CH CI) 10000 0.00 0.00 3.44 57.14 92.86 96.43 100.00 -

8000 0.00 0.00 10.34 42.85 78.57 I00.00 

6000 0.00 0.00 3.44 24.99 78.57 96.43 1o0.00 -

4000 10.00 10.00 17.23 24.99 19.29 57 14 67 bs 85.71 10000 

2000 0.00 0.00 0.00 0.00 14.28 12.14 4-12. 75,00 2 €.U .6 I% 



MORTALITY OF j_ L 
TABLE I
 

F. FED ON ARTIFICIAL DIET MIXED WITH EXTRACT OF A 
rAT SPECIES
 

PLANT SPECIES FRACTION CONC(PPM, 
ACCUMULATIVE % MORTALITY (ABBOTT'S FORMULA) 

DAY 1 2 3 4 5 6 70 

qla.A o r 3) OC(C.H :CHCl,,) 10000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

8000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
6O00 3.34 3.34 3.34 3.34 3.34 3.34 3.34 3.34 3.24 3.34 
4000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4) QC(CHCI3 
10000 0.00 0.00 100.00 - -

8000 0.00 0.00 100.00 -

600C 0.00 3.33 90.00 100.00 -

4000 0.00 0.00 73.34 100.00 -

2000 0.00 0.00 30.00 93.11 100.00 
I OC (MOm) 10000 3.34 3.44 65.51 100.00 -

8000 0.00 0.00 3C.00 93.11 100.00 -

6000 0.00 0.00 62.38 93.10 100.00 

2000 0.00 0.00 27 58 89.65 96.43 100.00 

O 

14 



TABLE I
 
MORTALITY OF 5..LIrgBA F. FED OH ARTIFICIAL DIET MIXED WITH EXTRACT OF AGIATA SPECIES 

PLANT SPECIES FRAC ZON CONC(PPM) 

ACCUMULATIVP t MORTALITY (ABBOTT- FORMULA) 

DAY 1 2 3 4 5 6 7 9 10 11 

Aaia odoratjp OM 10000 0.00 -.c7 23.33 93.33 100.00 - - -

8000 0.00 3.33 66.67 66.67 89.85 96.55 100.00 - -

6000 0.00 0.00 60.00 66.67 86.20 93.10 96.55 100.00 - -

4000 0.00 0.00 3.33 3.33 16.67 44.82 62.07 82.76 82.76 96.55 100.OO 

2000 0.00 0.00 3.33 3.33 3.44 6.89 24.13 26.58 37.92 55.55 

. . EtOAc (insol) 10000 0.00 0.00 0.00 0.00 0.00 0.00 3.44 27.58 34.47 51.72 

8000 0.00 0.00 0.00 0.00 0.00 0.00 3.44 20.68 20.68 27.58 -

6000 0.00 J.00 0.00 0.00 0.00 0.., 3.44 3.44 10.34 10.14 

4000 0.00 0 00 0.00 0 00 0.00 O.Oc 0 00 0 00 0 0) 0 00 

2000 0 CO 0,00 0.00 0.00 0.00 0.00 0.00 0 00 0.00 0.00 

FtOAc (Sol) 10000 0 00 10.31 4b.27 4. 5 100 00 - -

1000 000 . 89 S5.17 iU O -0 

6000 0.00 6 d7 2758 u9 6S 100.00 

4000 0.00 0 00 10 14 4. .55 100 00 -

2000 0 00 6.8 20.69 62 07 99 65 100.00 
o 



TABLE I 
MORTALITY OF __ LITUP F. FED ON ARTIFICIAL DIET MIXED WITH EXTRACT Or XCIA, SPeCIeS 

PLANT SPECIES RACTION CONC(PPN) 
ACCUMULATIVE % MORTALITY (ABBOTT'S ?C ULA) 

Day 1 2 3 4 5 6 7 a 9 10 11 12 13 

Aala o 04 C2. Boo 0.00 0.00 0.00 5.00 35.00 65.00 90.00 95.00 100.00 - - -

600 0.00 0.00 5.00 5.00 10.00 10.00 20.00 30.00 35.00 60.00 60.00 65.00 75. 

400 0.00 0.00 0.00 0.00 0.00 5.00 20.00 30.00 40.00 40.00 40.00 40.00 40. 

200 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.00 5.00 15.00 15.00 is 00 1s. 

.......MOH Boo 0.00 0.00 0.00 0.00 5.00 5.00 5.00 5.00 5.00 5 00 5.00 S.00 S. 

600 0.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5 00 5 30 S.00 S. 

400 0.00 0.00 5.00 5.00 5.00 S.C) 5 00 5.00 5.00 5 00 5 0) 5.00 S. 

200 0.00 0.00 0.00 0.00 0.00 0.C.) O.CO 0 00 0 00 0 00 0 O0 3 00 0. 

co 



14 15 

75.00 84.21 

-0.00 78.94 

.0.00 15.78 

15.00 15.00 

5.00 10.00 

5.00 5.00 

0.00 0.00 

16 

89.47 

84.21 

26.31 

10.00 

10.00 

5.00 

0.00 

17 

98.47 

89.47 

31.57 

40.00 

10.00 

5.00 

0.00 

1 

89.47 

94.73 

31.57 

40.00 

10.00 

5.00 

0.00 

19 

89.47 

94.73 

81.57 

40.00 

10.00 

5.00 

0.00 

20 

94.73 

94.73 

36.84 

40.00 

10.00 

5.00 

0.00 

2i 

100.00 

94.73 

42.111 

50.00 

10.00 

5.00 

0.00 

22 

-

94.73 

42.10 

55.00 

10.00 

5.00 

5.00 

23 

-

100.00 

52.63 

55.00 

10.00 

5.00 

5.00 

24 

-

-

52.63 

60.00 

10.00 

5.00 

5.00 

25 

-

-

52.63 

65.00 

10.00 

5.00 

5.00 

26 

-

-

52.63 

70.00 

10 1 

5. o 

5.00 

27 

-

-

-

70.00 


10.00 

5.00 

5.00 

28 

-

80.00 


10.00 

5.00 

5.00 

29 30 

- -

-

80.00 

25.00 

5.00 

5.00 

85.00 

30.00 

5.00 

5.00 



MORTALITY OF LTURA F. FED 
TABLE 

OH ARTIFICIAL DIET 

I 
MIXED WITH EXTRA-. OF AGiAJJ SPECIES. 

PLANT SPECIES FRACTION COC (PPM)} ACCUMULATIVE % MORTALITY (ABBO.T*S FORMIULA)__________________________________________ 

Day 1 2 3 4 5 6 7 9 10 

A2± arJaaniaA C 

i 

H'. 

2Cl3 

eOH 

10000 

8000 

6000 

4000 

2000 

10000 

8000 

6000 

4000 

2000 

10000 

8000 

6000 

4000 

2000 

0.01 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.10 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3.33 

0.00 

0.00 

0.00 

0.00 

3.33 

0.00 

0.00 

0.00 

0.00 

3.33 

3.33 

0.00 

0.00 

0.00 

10.00 

16.67 

0.00 

0.00 

0.00 

10.00 

0.00 

0.00 

0.00 

0.00 

3.33 

3.56 

0.00 

0.00 

0.00 

10.71 

16.67 

0. c 

0.00 

0.00 

13.34 

0.00 

0.00 

0.00 

0.00 

3.33 

3.56 

0.00 

0.00 

6.00 

10C.71 

16.67 

0.00 

0.00 

0.00 

13.34 

0.00 

0.00 

0.00 

0.00 

3.33 

3.56 

0.00 

0.00 

0.00 

10.71 

16.67 

0.00 

0.00 

0.00 

20.00 

0.00 

0.00 

0.00 

0.00 

3.33 

3.56 

0.00 

0.00 

0.00 

10.71 

16.67 

0.00 

0.00 

0.00 

23.34 

1.33 

3.33 

0.00 

0.00 

3.33 

3.56 

0.00 

0.00 

0.00 

10.71 

16.67 

0.00 

0.00 

0.00 

23.34 

).Ji 

3.33 

0.00 

0.00 

333 

3.56 

0.00 

0.00 

0.00 

10.71 

16.67 

0.00 

0.00 

0.00 

23.34 

1 3' 

3.33 

0.00 

0 00 



TABLE 
I 

MORTALITY OF f- LIfIU F. FED ON ARTIFICIAL DIET MIXED WITH EXTRACT OF A SPECIES 

PLAN4T SPECIES FRACTION 6 (PPM) ACCUMULATIVE % MORTALITY (ABBO.ZS FORMULA)___________________________________________ 

Day 1 2 3 4 5 6 7 a 9 10 

iLggnt "ala C 10000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

8000 3.33 3.33 3.33 3.33 3.33 3.33 3.33 3.33 3.33 3.33 

6000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.33 

4000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

HzCl 10000 0.00 0.00 0.00 20.00 63.33 70.00 83.33 93. 3 100.00 -

800 0.00 0.00 0.00 3.33 43.33 63.33 83.33 96.67 100.00 -

6000 0.00 0.00 0.00 16.67 23.33 46.67 60.00 86.67 93.33 96.67 

4000 0.00 0.00 3.33 10.00 26.67 43.33 63.33 90.00 96.66 100.00 

2000 0.00 0.00 3.33 13.33 20.00 20.00 60.00 73.33 83.33 93.33 

MeOH 10000 0.00 0.00 3.33 10.00 23.33 53.33 70.00 8' 33 86.67 93.33 

8000 3.33 3.33 6.67 16.67 36.67 50.00 60.00 80.OU aU3.3J 3.31 

6000 0.00 0.00 0.00 6.67 10.00 30.00 46.67 70.00 83.33 96.6' 

4000 0.00 0.00 0.00 0.00 3.33 10.00 23.33 36 b7 60 Ou d3.31 

2000 0.00 0.00 3.33 3.33 3.33 6.66 20.00 40.00 46 6L 76.67 



TABLE I
MORTALITY OF j. L 
 F. FED ON ARTIFICIAL DIET HIXED WITH EXTRACT OF AGTAI 
 SPECIES
 

PLANT SPECIES 
FRACTION 

COmC (PPM) 

Day 1 2 3 4 6 7 a 10 

AgiLa " __Or, H 10000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.67 6.67 6.67 

8000 

6000 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

4000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cl 

2000 

2H1000 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

8000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

6000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2000 

2..-_HeOH10000 

.0000 

8000 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

6000 

4000 

2000 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0~0. 

0.00 

0.00 

0_o0 



TIABLE IMORTALITY OF 5, 
 A F. FED ON ARTIFICIAL DIET MIXED WITH EXTRACT OF 2yjjjj SPECIES 

PLANT SPECIES FRACTIO C(PPM" ACCUMULATIVE % MORTALITY CABBOT'S FORMULA) 

Day 1 5 4 5 6 7 8 10 
DysxyI Pr - Hc, 10000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.66 6.66 16.67 

8000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.66 10.00 20.00 

6000 0.00 0.00 0.00 0.00 0.00 0.00 3.33 6.67 10.00 26.67 

J 
CHICl: 10000 0.00 0.00 0.00 0.00 0.000 0.00 0.00 3.333.33 3.333.33 3.333.33 

6000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.33 3.67 3.33 
S6000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.33 16.67 23.33 

Jicryatal 10000 0.00 0.00 0.00 0.00 0.00 0.00 3.33 6.67 6.67 16.67 

8000 0.00 0.00 0.00 0.00 0.00 3.33 3.33 6.67 6.67 16.67 
6000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.33 3.33 10.00 

2)non-crystal 1000 

bOOO 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

10.00 

0.00 

10.00 

0.00 

16.67 

0.00 

16.67 

0.00 
6000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.33 10.00 13.33 

MOOH 10000 0.00 0.00 0.00 0.00 0.00 0.00 13.33 13.33 13.J3 13.33 

8000 0.00 0.00 0.00 0.00 0 00 0.00 0.00 0.00 0.00 0.00 

6000 0.00 0.00 0.00 3.33 1 -



MORTALITY OF j, jj,-W 
TABLE I 

F. FED ON ARTIxrC!AL DIET MIXED WITH EXTRACT OF DX5jjL SPECIES 

PLANT SP.C:ES FRACTION COMC('Pm) 
ACCUMULATIVE % MORTALITY (ABBOTT'S FORMULA) 

Day1 2 3 4 5 a 9 10 

Qrmm .ia sp. C H, '0000 3.33 3.33 3.33 3.33 3.33 3.33 3.33 3.33 3.33 3.33 

800C 0.00 0.00 O.Op 0.00 0.00 0.00 0.00 0.00 6.67 10.00 

Sooo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.67 6.67 10.00 

-.-...CH Cl, 10000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.33 3.33 

S8 00 0.00 0.00 0.00 O.OC 0.00 0.00 0.00 0.00 0 00 0.00 

, 6000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 C 0 0.00 

MoO 10000 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0 00 0.00 0.130 

8000 0.00 3.33 3.33 3.33 3.33 6.67 6.67 b.67 6,? 6,6 

6000 0.00 0.00 0.0u 0.00 0.00 0.00 0.00 0 00 0.30 0 00 
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Separation was 
carried out 
to isolate 
the active constituents
 

from A. OdOtata using the scheme as shown in 111. 2. 
 From the purified
 

fraction of high activity, a bisamide, odorine(1) 
was isolated.
 

Its structure was evidence from its 
NMR spectra (II1. 3) and 
the
 

stereochemistry was confirmed by x-ray crystallography (Ill. 4).
 

Ill. 2-
 Diagram showing separation scheme for odorine
 

Ill. 3 ­ 400 MHz H-NMR spectrum of odorine 
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I1. 4 - Crystal structure of odorine 

Upon re-testing the activity of this pure component, no
 

significant antifeeding activity was observed. Therefore this compound
 

cant.cot !,c the active ingredient and may only acts as a synergist in the 

active fraction.
 

Turther attempt was then made to isolate the minor constituents 

in the ,,'tive fr;,ction. Finally, with extensive chromatography 

(quick r. lumn, chromatotron) scopoletin (2) was Iseolated. 



97 

H3CO
 

(2)
 

This substance was confirmed 
as the active ingredient
 

since 100% larval mortality resulted from an LD method using 160 ppm
 

solution of 
this substance.
 

Experiment was carried out to pre-determine the formulation
 

and application method for testing the antifeeding efficiency of 
the
 

crude extract in the field: 
ten third instar of S. Ltul4a were left
 

to feed on each of 4 Vigna 4adiata plants in clay pots. 
 The pots were
 

surrounded by water 
in clay trays to prevent the larvae 
to leave the
 

plant pots.
 

Crude methanolic extract was admixed with bentonite in 1:3
 

by weight 
: 3 parts of bentonite were added to 1 part of methanolic extract
 

in methanol, the solvent was 
then evaporated to dryness to give a brown
 

powder.
 

An aqueous emulsion containing 0.05% Triton and an 
equivalent
 

of 21' crude methanolic extract was made from the brown powder and sprayed
 

on 
two of the Vigna 4adAata plants. As a control, the other two plants
 

were 
sprayed with a solution containing the same concentration of Triton
 

and bentonite. A marked difference in the leave damage between the 
two
 

sets of 
plants "qas observed. 
After 6 days, the control plants were
 
completely eaten up while the treated plants remained healthy.
 

Nat.re'sult% is .hinwn in Ill. 5.
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ll. 5 - Vigna Aadiata 6 days after treatment with
 
crude methanolic extract (treated-control_
 

treated-control).
 

:A.-- -

A small scale field 
test was 
then carried 
out with this
 

formulation. 
 150 Vigna 'adiata plants 
were grown in cement pots
 
(111. 6). 
 After 30 days, 300 third instar larvae of S. ttuua were
 

left to feed on 
the leaves 
in each pot (Ill. 7). The plants in 4 pots
 

were sprayed with 
the tested solution (Ill. 8). 
 As a control, another
 

4 pots were sprayed with an aqueous solution containing the 
same
 

concentration of bentonite and Triton. 
 A marked difference in 
the
 

degree of feeding was observed (111. 9,111. 
10) at 24 hours.
 

Visual estimation of the area 
of leaf damage and number counts of
 

remaining larvae 
were done at 
24, 48 and 72 hours after spraying,
 

usir.g the following formula
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Calculation of 
area of leaf 
damage by S. taua 

% of leaf damage = 
a(5 x 0.5) 4 b (5 x 0.38) +c (5 x 0.18)
 

55* xn**xn
 

= a(2.5) + b(].9) + c (0.9) x 
100
 

5
 
xn
 

a = no. 
of leaves which were damaged more than 50%
 

b = no. of leaves which were 
damaged more 
than 25%
 

c = 
no. 
of leaves which were damaged more than 10%
 

(or no. 
of leaves with continued damaged spots)
 

d = no. of leaves which were 
less than 10% damaged
 

(or no. of 
leaves with discontinued damaged spots)
 

e 
 no. of leaves which were not damaged
 

* =25 = approx. area of 5 cm , in which degree of damage was
 

estimated
 

n* no. 
of leaves randonly selected for checking in 
each
 
treatment
 

Similar test 
was also carried 
out with an aqueous extract
 

of 10. (w/w) fresh 
leave and 0.05% Triton.
 

The results of both 
tests were 
shown in 
Ill. 11 and 11]. 12.
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11]. 6 Vigna adiata in cement pot, 30 divs o:XI. 

1]. 7 - S. .-tura were left to feed on ViDa 'adiaa leave.
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- Spraying wit), tested solution. 

i& O T J"'.: ' ',"­

111. 9 V-igna kad4.ata 24 hrs after spraying with
 

control solution.
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1. 10 - V{gna Padiata 24 firs after spraying wit tested iIcution. 
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IIi. 11 - Cor.parison of feeding area in 

tested and contrcl experiment. 

9 9I-,
 
I 5 Ie ] 

H. 
%l []
 

-5.Fedn
Ii.12 iniiin1ytse Sltos
 

Ill. 12 - ;Feeding inhibition by tested solutions. 

ZEDNGIHBIINOFSOOPEALIU'
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The efficacy of 
the Aqeaia ap in crop protection was 
tested
 

in the farmer plots:
 

Field Test 1, 
 111. 13
 

Date : 
10 December 1987
 

Place 
 Farmer plots at Ban Mae Tae, Amphur Sun-Sai, Chiang Mai
 

Crop : Cauliflowers, 45 days after seedling transfer
 

Number of larva 
 : S. ituAa,
 eggs were attached
s to the cauliflower's
 

leaves (Ill. 14). 
 After 7 days, larvae hatched and grew to
 

third instar (Ill. 15), 
at which time the number of larvae
 

was counted prior to spraying.
 

Treatments T, sprayed with control 
solution, 0.05% Triton 
in aqueous
 

solution
 

T2 
sprayed with an aqueous suspension containing 8% of
 

methanolic extract-bentonite (1:3) 
mixture and 0.05% Triton
 

T3 , sprayed with 10. fresh leaf aqueous extract with 0.05%
 

Triton
 

T4 , sprayed with 10% dry 
leaf aqueous extract with 0.05%
 

Triton
 

Observation 
- count number of larvae prior to spraying 12, 24 and 48
 

hours after spraying
 

Results 
 - sum.-arized in 
Ill. 16.
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Ill. 13 

Cauliflowers plots 

Ilused S. er in Field 

Ill. 14 Attaching S. Utu~a' eggs to cauliflowers, leaves.
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Ill. 15 	 Third instar larvae from the 

attached eggs. 

41.
 



111. 16 - NUMBER OF INSECT AF'ER TREATMENT WITH AGLAIA SP. 

00-

/ -

L-*x' 

. > -

70­ "U" 

0 

10 

o -7-'-s__ 

ADORE O 

"" 

'.-_,-. 

N-

,.-,XN ,,-
/-'7.--

NENTNIT 

N" 

N'S 

7, 

'Z.N.,,, 

' 
-

, N 

.-­lt~ 

7 

CONTROL WIT LEA MET ANO EX RC T WT RE HLA 

ADSORBED ON BENTONITEWIHDYLA 



108 

Field Test 2
 

Date : 
 1 February 1988
 

Place Farmer plots beside 
road leading to Wat Sart Luang, Chiang Mai
 

Crop Broccoli, 40 days after seedling transfer
 

Nu'nber of ? 2 0
ae : 0/rep.

Number of replications : 3 replications of 1 x 3 m 
plot.
 

Treatment 
 : Tl
 , sprayed with control solution, 0.05% Triton 
in aqueous 

solution. 

T2 , sprayed with 10% dry leaf aqueous extrdct with 0.05%
 

Triton.
 

T3 sprayed with 10. dry twig aqueous extract with 0.05%
 

Triton.
 

Results summarized in 
111. 
17, and Iii. 18.
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III. 17 - NUMBER OF INSECT AFTER TREATMENT WITH AGLAIA SP. 
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Although some degree of efficacy of Ageaia 6p. extract 
in
 

crop protection was observed, accurate results could not 
be acheived
 

due to the diminishing numbers of larvae both in the treated and control
 

experiment.
 

Another experiment was then carried jut under the better
 

controlled conditions.
 

Date 30 larch 1988
 

Place Post-harvest Centre, Chiang Mai University
 

Crop 	 Broccoli (25 days after seedling transfer) in clay p,-t
 

surrounded by 1 inch of water 
in clay tray to prevent the
 

larvae from escaping.
 

Number of larvae 
 : 20/pot
 

Replications : 4 replications of 10 pots
 

Treatment : T1
 , sprayed with control solution, 0.05% Triton in
 

aqueous solution
 

T2, sprayed with an aqueous emulsion of 2% laf methanolic
 

extract and 0.05% Triton.
 

T3 , sprayed with 
an aqueous emulsion of 2% twig methanolic
 

extract and 0.05% Triton.
 

Results 
 summarized in Ill. 19, 20, 21, 22, 23.
 



112 

Ill. 19 - Comparison of leaves damage 4 days after 

treatment with 2. leaf methanolic extract
 

and control.
 

Fi
 
r r' 

111. 20 - Comparison of leaf damage 5 days 

after treatment with 27 leaf
 

methanolic extract and control.
 

"IhI
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Ill. 21 - Comparison of leaf damage 5 days
 

after treatment with 2%/ leaf
 

methanolic extract (T2) 27. twig
, 


methanolic extract (T3), and
 

control (T1).
 

T . 4 



111. 22 - NUMBER OF INSECT AFTER TREATHENT WITH AGLAIA SP. 
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REKARK/WORKPLAN
 

It can be concluded from tile 
experiments on 
Agtaia 6p.
 
that there exist a possibility of using 
this plant 
as an antifeedant
 
for Spodopteva t.itua in 
agriculture. 
 Plans have been made 
for the
 

following studies:
 

1) Further 
assess other formulations of Agea- 6p. in 
the
 

field.
 

2) Compare 
the activity of scopoletin, which is 
the active
 

antifeedant, 
in 
this plant, with other analogues.
 

Toward 
the end of this reporting period, we had reassessed
 
the insecticidal activity of 
the plants which had been previously
 

studied and 
recorded in our 
earlier report with various 
formulations.
 

Remarkable results were obtained from the preliminary studies.
 
The final period of this project will then be 
also spent in evaluating
 

their applicability in 
the fields.
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Background
 

In our earliei report, 
the steam distillates of Zingiber
 
zerumbet 
was found 
to posses contact insecticidal activity. 
 Since
 

this plant is common and 
 be easily cultivated in
can 
Thailand,
 

attempt has been made 
to further evaluate its 
applicability for
 

insect control.
 

Zingiber zerumbet
 



Result and Discussion
 

Steam distillation of 4 kg of 
the tubers gave 83.25 g of
 

cloudy oil (- 2%). 
 Upon standing the oil at 50
C, colourless
 

glittering crystals formed. 
 Spectroscopic and physical data
 

revealed 
that the crystalline substance is 
zerumbone.
 

0 

CH 3 

CH 3
 

CH3
 

Zerumbone
CH3 


Comparison of 
the activities of various fractions
 

obtained from this plant 
indicated 
that zerumbone is the
 

(or one of the) active ingredient.
 

Since only a moderate yield of 
the oil was obtained
 

from the steam distillation, a more convenient and economical
 

method of obtaining the active substances had 
to be developed.
 

In view of the fact that the 
final 
spraying insecticidal
 

solutions is most convenient in 
the aqueous solution containing a
 

surfactant 
to facilitate the 
spreading of 
the solution over 
the
 

surface of 
target plant leaves, the 
spraying solutions from
 

Z. zerumbet was 
then prepared by grinding the Z. zerumbet 
tubers
 

in 
an aqueous solution containinr 
various concentrations of sodium
 

lauryl sulphate (SLS).
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The first spraying was performed on broccoli released
 
with 20 third 
instar S. litura's larvae. 
 Three replications
 

were used for each concentration. 
 Broccoli 
leaves 
were sprayed
 

until the solution started 
running off. 
 Observation was made 3
 
hours after spraying, and the 
result is showu in Table 1.
 

Table I. 
Effect of Z. zerumbet solution on 
S. litura larvae.
 

Dose 
 % survival
 

Wt. of Z. zerumbet 
 Wt. of H2 0 (% SLS)
 

1 4 (1) 16 

1 3 (1) 10 

1 2 (1) 9 

0 0 (1) 33 

Since the activity varies significantly with the proportion
 
of the plant material to the 
aqueous solution, additional attempts
 

were made to 
further determine the optimum proportion. Spraying
 

was performed on broccoli released with 30 S. litura third 
instar
 

larvae. 
 Three replications were used for each formulation.
 

The result is shown in Table 2.
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Table 2. 
The effect 
on Z. zerumbet solution 
on S. litura
 

larvae.
 

Dose 
 /. survival 
Wt. of Z. zerumbet Wt. of 11
2 0 (7 SLS) 
 15 hr 24 hr 48 hr 

1 4 (2) 3.33 3.33 4.17 

1 3 (2) 4.17 7.50 
 8.33 

0 0 (2) 
 15.83 14.17 
 12.50 

1 4 (1) 6.67 5.85 
 5.83 

1 3 (1) 3.33 4.17 
 1.67 

1 . 2 (1) 5.00 5.83 
 6.67 

0 0 (1) 
 24.17 17.50 
 20.00
 

1 2 (0.25) 10.00 11.67 
 6.67 

1 2 (0.50) 4.17 2.50 2.50
 

No conclusion can be drawn on which is 
the most approprjate
 

or most effective formulation to 
be used for testing in the field.
 

Further experiments were done with another series of 
formulations.
 

20 S. litura third 
instar larvae were 
left on each broccoli leave.
 

The leaves were 
then sprayed with the formulation until the 
solution
 

started running off. 
 The results are 
shown in Table 3.
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Table 3. 
The effect of Z. zerumbet solution on
 
S. litura larvae. 

Dose 
 % Mortality
 

Wt. c Z. zerumbet : Wt. of 120 (% SLS) 

1 2 (1) 100 

1 3 (1) 100 

1 4 (1) 100 

0 0 (1) 85 

-C­

' on
 

Spraying of Z. zerumnbet formulation.
 



123 

The result: 
3 hours after spraying.
 

The concentration used, obviously, was excessive
 

In order to further determine the most appropria
 

concentration, a stock solution was made from a mixture of 1 
 2
 

of Z. zerumbet : H20 (4% SLS). 
 Half dilution was used to obtain
 

a series of formulations from the stock solution. 
 Spraying of
 

these formulation was 
then made on 
20 third instar larvae on each
 

broccoli leave until the solution started running off. 
 Twelve
 

replications were 
used for each treatment. The results are shown
 

in Table 4.
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Table 4. 
Effect of Z. zerumbet on S. litura.
 

Dose %Mortality
Wt. of Z. zerumbet 1Wt.of H20 (% SLS) 

1 2 (4) 
 not tested
 

1 4 (2)
 

1 8 (1)
 

1 16 (0.5) 
 89.59
 

1 32 (0.25)* 
 92.92
 

1 64 (0.125) 
 66.25
 

1 128 (0.063) 
 not tested
 

The formulation affecting 92.92% mortality was 
then chosen
 
for testing in the field 
together with a formulation of Eupatorium
 

odoratum which is 
a common weed.
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Field trial
 

Location 


Plot size 


Formulation used 


Replications 


Spraying method 


Observation of 


results
 

Tambon Mae Fak
 

Ampur Sunsal
 

Chiang Mai
 

1 x 3 m. containing two rows of 60 days
 

cauliflowers, i0 in each 
row. Sixty
 

3rd instar larvae were each
released on 


plant.
 

TI, Z. zerumbet : H20 (% SLS)
 

1: 2 (4) diluted to 
1: 32 (0.25)
 

T2, E. odoratum : H20 (% SLS) 
=
 

1 : 2 (5) diluted 
to 1 : 32 (0.32)
 

T3 , water
 

2 plots (4 rows) 
were used. Each row was
 

taken as a replication.
 

with fan-head 3 K sprayer 
once each day
 

for two consecutive days.
 

1 hr, 3 hr, 24 hr and 48 hr &frer spraying
 



/
 

p I 

The results are shown in Table 5, 6. 

Table 5. Result of Field test of Z. zerumbet. 

Time after 
spray ing 

1 Average number of larvae retained cri 
(arid on control plant) 

treated plant 

Rep 1 Rep 23 Xop 4 X 

I br 22.8(49.9) 19.2(50.') 22.4(12.0) 23.:.(32.9) 22.0(43.8) 

3 hr 26.7(40.6) 22)2.o3i.0) 13.5(40.4) 14.2(28.4) 19.1(36.4) 
24 hr 10.9(38.3) 10.2(33.6) 11.3(37.5) 15.1( 24. 7) 11.9(33.5) 

48 hr 4.8(28.3) 2.5(17.6) 6.5(27.5) 5.5( 34.0) 4.8(26.9) 
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Table 6. 
Result of Field test of E. odoratum.
 

Time after 
 Average number of larvae remained on treated plants
spraying 
 (and on control plants)
 

Rep i Rep 2 Rep 3 
 Rep 	4 X
 

1 hr 16.3(49.9) 15.1(50.4) 11.9(42.0) 
 15.6(32.9) 14.7(43.8)
 
3 hr 18.8(40.6) 11.5(36.0) 
 12.1(40.4) 5.2(28.4) 
 11.9(36.4)
 

24 	hr 17.2(38.3) 13.5(33.6) 10.7(37.5) 
 1C.4(24.7) 12.9(33.5)
 
48 hr 10.8(28.3) 
 7.0(17.6) 5.8(27.5) 4.7(34.0) 
 7.1(26.9'
 

Observation & Conclusion from field 
trial
 

1) 
Z. zerumbet formulation is 
more efficacious than
 

E. odorata formulation. 
 The result, however, is far
 

less satisfactory than that obtained in the 
laboratory.
 

2) 	Larvae on upper side of 
leaves are more 
severely
 

affected than those hiding underneath.
 

3) 	A method of effective spraying which will give better
 

contact insect hiding underneath leaves should render
 

more satisfactory result.
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