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INTRODUCTION.

CUne of the primary objectives of Contract AID/La-722
is to increase the export of non traditional exports, namely
froits and vegetables., While this report deals priacipally
wih arthropod pests of fruit and vegetables, the many complex
problems [n tHe production and export of quality fruit and
vegetables are recognized. For example, of the varicties
of apples grown in Uruguay none is better sultied to the climste,
particularly the mild winters, than Granny Smith. Iis abllity
to yleld large cropz under ths climatic conditions of Uruguay
merits its greatcr commercial consideration by growers.
Entomologists and plant pathologists consider it to presznt
fewer production problems than Red Delicious. Unlike Red
Delicious it is relatively frae of appie scab. It harbors low
populations of Europoan red mite and it lg less susceptible
to attacks from the fruit tree borer, Praxithea dercurel.

There I8 2 growing demand for Granny Smith apples
in the northern hemigphere, particularly in North America
and Europe. Since Granny Smith, for ths pressat at least,
I8 not grown extensively in the northera hemigphere the
out.ook for continuation and growth of these markeis looks very -
promising. But overseas markets are not extensively utilized
by the producers of Uruguay for a number of reascns. Thelr
total present volumec of apple production, which i3 approximately
1.5 million boxes, ic tco small to merit siganificant attountion on
any overseas market, oven with quality fruit. A ustart has
been made in mazing growers aware of the requirements
necessary for a good yleld of quality frvit. FEasically the
problema Yall intoc the following categories: 1. Management
-this includes pruning, pest managemeat, varieties, etc.,
2. Transport -thic Includes cold storzge, chipping, quaraatips, etc.

Lack of shipping with refrigeration facillities nmeans that
Uruguay must depond on land transport for the export of its
apples. Brazil pressniz the most sireable market for Uruguayan
apples that can be roached by truck. In Brezil, although
Golden Delicious is gaining favor, the present market demands
red varietiez, as do Uruguayan markets. Hance neariy 70%
of Uruguay's apple production s devoted to growing Red Dollclmgj s



Because of an unfavorable climate, including too little winter
cold, Uruguay produces an odd shaped Red Dellclous that in
general could not compete with Red Deliclous grown in the
Rio Negro Valley of Argentina, whera climatic conditions are

more favorable.

DECIDUQUS FRUIT OF URUGUAY.

A - Pome Fruits.

Apples - There are about 6, 000 h:ftnrell/ of apples
yielding an average of about 25, 000 to About 60-70%
of the apples grown are Red Dellclousd/. Other varieties
grown include Granny Smith, Rome Beauty, King David and
Jonathan used as pollinators. Cleopatra and Ben Davis
varieties are also grown. There is the potential for
increaging apple production by 40% or more. At present
diseages and pests of pome fruits account for a loss of about
15%37 of the fruit. Many saleable fruits lose value because
of minor imperfections due to pests and disoases.

Pears - There are approximately 1300 hectaresl/ of
pears grown with an annual yield of about 4, 500 tous.lj .
Williams (Bartlett) is the most common variety, While the
avallability of suitable soil is the limiting factor there is a
potential for incressing production by about 40%.

Qulnce - About 900 hectareul/ "_7 planted to quince
with an annual yield of about 6,000 tonsl/. Conditions are
very favorable for the production of quince.



ARTHROPOD PESTS OF POME FRUITS.

1. Codling Moth (2) - Carcopsa pomonsila L.

This is ths most important problem in apple and
pear production. The grower applies an average of 7 sprays
during the seagon to control thig pest. Techniclans from the
Centro de Invertignclones Agricolas Dr. Alberto Boerger,
Estaciim Experimsntal "L Brujas" bave devised an alarm
systom for alerting growers when te spray. This alarm
system conasists o{f placing soveral hundred palls of a
fermenting mixture of yeanst and molasses in erchards and
countlng the catches. In 1973 we Introduced specific
pheromons trupe for codling moth, Pheromones are female
g#ex hormones that are synthesized for different species of
lusects. Thows attractanis are specific for the males of the
opecies involved, thus only the males of the spesies Involved
are attracted wnd trapped. Rubber or plastic eeptums are
ireprognated svith therpheromone thea placed inside paperboard
trepn. The lusides of the traps are coasted with asticky
adhesive that traps the males when they alight inside the
traps. The pheromecne traps are much more efficlent than
the bait palls. To date single pheromons traps placed
aicugeide tha 3 hait palls that are normally used for each
statlon have caught more than 50 times more moths than
the total caught by the olefactory trans.

While most chemicals centrol codling moth, It is
essentizl that brosd spectrum chomicals be employed so
that other peots occurring at the same time, such as
leafrollere and ophido can be contrelled.

2. XLeafroller - Argyrotasula gphalerepa Meyrick

Up until around 1950 this was a minor problem. At
pregent it renks with codling moth in importance. Two or
three Ilights of hoth codling racth ard leafroller appear at
about the sams time each year, At pregent an alarm system
employing buit pails simllar to thoss used for codling moth
are used for slerting growers to spray.

(a) The peeis are listed n‘gymerlc&lly {n their order of
econoraic importancs.



3. European red mite - Panonychus ulmi (Kock)

Although Europesn red mite was not officially
recognized until 1950, it g generzally believed that it
existed in damaging numbers In Urugusy since 19030,
colnciding with increased use of DDT to coatrol codling
moth. Previous to this time the small brown mite Brmh
rubrioculus (Scheuten) had been the major mite problem.
The red spider mite Tetran hus telarius L. i8 a minor
problem appoaring on the foliage late in the ceason,
particularly when conditions are dry. Many beneficial
predators of these mites appear to ba active.

4. Woolly Apple Aphid - Eriosoma lanigerum Hanas,

Two forms exist, the aerial ned the subterrasesn.
While the asrlal forma do little damage the subterranean
woolly apple aphids are a serious problem. Northern Spy
rootstocks are resistent to thig pest; however, about 80%
of the rootsta in Uruguay are on rootstocks other than
Northern Spy2 .

3. San José scale - Aspidiotus perniciosus Comstock,

While this i not a serious pest at the presont time
it is a potentlally serious threat. Dormant sprays of oll
and DNOC compounds and parathion on fcliage bave been
effective in controlling San José scale.

6. PFrult tree borer - Praxithea derourel Chabrill.

The larvae of this Cerambycidae canses much
damage by entering the ends of branches aasd boring down
through the length of the branch for conslderable distance.

7. Green apple aphid - Aphis pomi De Geer.

This is not a serious problem. Natural control from
Coccinellids Syrphld flles and micro hymenoptera help keep
populations reduced below damaging numbers.

Other ingects are found at times In apple, quince and
pear orchards, but thege appear at present to be secondary posts.
These include the waxy scab, Ceroplestis grandis, which iy
sometimes a problem on quince. The basket bug, Oilketicus
klrlzl Lands-Guild ig at times a secondary problem on apples.
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The bark beetle, Scolytus ruguosus can be a problem when
the orchard is in a weakened condition. Thripe at times
can be a problem on pears. An Eriophyid mite, Eriophyes
pyri Pagens, also is a minor problem on pears.

8. Mediterranean fruit fly - Ceratitis capitata Wied

This pest is distributed all over Uruguay. Most of
the damage occurs in fruit that ripens from February to May.
This includes late peaches, pears, applec and quinces.

In wet yeara soil moisture takes a heavy toll of pupae in
the soil. In dry years there is a high survival of pupae and
Mediterranean fruit fly can cause serious damage. In 1973
we introduced sticky traps baited with Trimedlure. These
traps have proves very efficient in the alarm system.

9. Ants - The black ant, Acromyrmex lundi Muer. and the
red ant Acromyrmex heyeri Foral

A mound formed by dry vegetation characterizes nests
of the red ant. The nests of the black ant are more difficult
to locate cince there are no mounds and only small holes at
the surface indicate the presence of nests. Ants are a
seriovs pest and can cause great damage to nurseries, young
plantinga and to mature orchards.

10. Pear Psylla - Psylla pyricola Forst.

This is a minor problem on pears and is not present
in the majority of pear orcharda. This is surprising since
pear psylla is the msujor insect problem of the pear growing
regions in North America.

B. - Stone F'ruita.

Peaches - There are some 8, 000 hectaresy of
peaches that give an annual yield of approximately 25, OOOy
tons. Suitable soil is the limiting factor although there is
&. potential for about 100% increase for this.crop. "+

Prunes and plums - There are about 1, IOP hectareey
of prunes that give an annual yield of 5, 200 tonsJ . Although
brown rot is a limiting factor for some varietles, these crops
have no major insect pests and are considered relatively easy
crops to raise,




ARTHROFOD PESTS OF STONE FRUITS.

1. Oriental fruit moth - Grapholita molesta Busk.

The orientsl fruit moth i8 a major pest of peaches,
as well as quinces. There are approximately 8 gencrations
a year. Oriental fruit moth attacks cnly the fruit of quince,
but in peaches both fruit and twigs are attacked. Young
quince are sprayed in September and early Cctober and again
in February and March when they are under lntense attacks
from oriental fruit moth. ©On peaches oriental fruit moth
damages about 7%2/ of the twigs ln autumn but less than 1%
{a the spring. Early peaches are harvested in early December.
Growors do not apray early varletles for oriental fruit moth.
Sprays are applied for the main peach crop that iz harvested
in late December and January. Late varieties of peaches
such os Elberta that are harvested in February must be sprayed.
Aa alarm system, similar to codling moth, is ugsed by techaiclans
ut the Las Brujas Experiment Station to alert growers for the
ueed to spray. In 1973 we Introduced gpecific pheromone traps
for oriental fruit moth. To date these traps have proven to be
dacidedly more efficient in detecting orien fruit moths than
the olefactory traps. At present about 7%2/ of the crop is
lost each year because of damage from the oriental fruit moth.

2. Green peach sphid - Myzus persicae Suly.

This is the most serious aphid past. To date it has
shown slight resistance to organic phosphates so that it can be
readily controlled. Other aphids that can be problems gome
years are the plum tree aphid, Anuraphis holichrisl Kalt,
peach tree black aphli, Anuraphis persicae Niger and the
peach tree aphid, Anuraphis schwartzl Born. Aphids are
generally secoudary problems although some years they do
injure the leaves. As a rule they are a local rather than &

general problem.




RECOMMENDATIONS FOR POME AND

STONE FRUITS.

Pome Fruits.

1. Pheromone traps for monitoring codling moth and oriental
fruit moth should replace the olefactory bait traps imme-
diately. Insect monitoring systems employing pheromones

and insect trape are now being used by many growers in the

United States as au important aid in achieving leas costly and

more effective control of destructive pests. The systems are

used to detect the emergence and flights of adult ingects.

This information can help growers more accurately time spray

applications for greatest effectiveness. By increasing the

effectivenssa of the sprays the number of applications may be
reduced. The reduction of aprays can aiso have beneficial
effects on pest predator populations. Using tnsect monitoring
systems growers can often make further savings in application
costs by concentrating sprays only on clearly infested areas,
thus eliminating spraying where pests are non-existent er in
extremely low populations.

Initlal contacts have been made with Zoecon Corporation/®’
a major supplier of pheromones and its traps. Supplies should
be obtained through the Ministry of Agriculture to minimize cost
and delay.

2. All available leafroller pheromones should be evaluated as
sex attractants for Argyrotaenia sphaleropa. These
pheromones can be supplied by Zoecon Corporation. If the
available pheromones are not effective attractants, arrangements
should be made to make large collections of pupae of
A. sphaleropa so that a specific pheromone for this pest can be
synthegized. Zoecon Corp. has indicated a willingness to
syathesize this pheromone if supplies of pupae are made available
to them.

(8) Zoecon Corporation, 975 California Ave., Palo Alto,
Calif. 94304, U,S. A.



o~ .
e
Wi -9-
S
3. Bait traps (containing trimediure should be employed In the
alarm systeﬁ Commercial supplies are available.
Although these traps arc¢ no longer available through
Minnegota Mining and Manufacturing Co., it is expected that
Zoecon Corp. will gupply these traps. The Ministry of
Agricuiture should be responzible for importing these traps

in order to savo time and mouey.

4. More bait materials should be made available for ant control.
Although heptachlor is entremely effective against all species
of ants it is generally not avallabl? in Uruguay. We made

a requsut to Velaicol Chemical Corp. a)' the basic manufacturer

of chlordane and heptachlor to make their prcducts avallable In

Uruguay. Since we recelved a favorasble response this should

be followed up particularly since Velsicol Chemical Corp.

indicated they were lnterested in making heptachlor baits.

5. There are & number of phytoseid mites that appear to be
beneficial in controlling phytophagon mites. Thease beneficial
mites should bs ldentifted. Once identified, work musat be

initiated to determine tho beneficial or detrimental effects of

fungicides, specific miticides and broad spectrum insecticides

have on these predators.

8. Life history studies on the biology of the woolly apple
aphid should be initlated. Research with chemicals to
control thiz pest should be initlated. Alternate hosts,

if any, should be determined.

7. Very little I8 known about the biology of the fruit tree borer,
Praxithea derourei. Studies on the bionomics of this pest
should be initiated as soon as possible. Residual chemicsls,
particularly cyclodiene ccmpounds such as dieldrin should

be evaluated for ita control.

8. An experimental orchard to be used only for plant protection
research should be established at the Las Brujas Experiment
Station. This orchard should not be expected to yleld fruit

for sale, thus allowing a high population of pests and a high

inoculum of diseases to be built up. Since it will require several
years befora this orchard growsa sufficieatly for use, a grower's
orchard should be leased for plant protection research in the
interim. Frult would not be harvested commerclially, but the
grower would be compensated on the basis of his normal profit
for the acreage leased.

(a) Velaicol Chemical Corp., Ohio St., Chicago, NMlinois, U.S. A.
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Many major menufacturers of chemicals are not represented

in Uruguay, possibly because the potential for sales is limited.
Hence a large number of valuable chemicals are not available
to growers. Most major basic manufacturers are located in
the Northern Hemisphere and all are interested in locations

in the Southern Hemisphere for evaluating their products.

It is suggested that Uruguay became a major evaluation center
in the Southern Hemisphere for new agriculturael chemical
products. This should result in the following benefits:

a) Experimental products from chemical companies, once
registered for use, should bs avallable to Uruguayan growers;

b) Grant-in-aids for fleld teasting experimental products would
help finance regearch on other experimental station projects
and wculd provide mouey for purchase of equipment, usable
ca all such projects;

c) Other countries, including Brazil, Chile and Argentina
would look to Uruguay for guidance in using new compounds.
This would encourage an exchange of visits, meetings and
& general exchange of ideas with these countries. Uruguay
would be a major beneficiary.

Plant Protection is sericusly under-staffed with entomologists.
The presont two entomologists, aithough they do an outstanding
job, cannot cope with the multitude of entomological problems.
It is suggested that 2 entomologists be engaged in vegetable
work. One would be involved in control work, the other in
biological and ecological studies of insects attacking vegeotables.
It is suggested that the same number of entomologists be
empioyed for the same purpose to conduct work on pests
attacking fruit. In addition one entomologist should be respousible
for the alarm system which would be considerably enlarged.
Finally, an entomologist should be concerned with taxonomic
work. He would be responsible for collections, preparing
materiai and making preliminary identifications.
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Some USAID funds should ba used for sending Uruguayan
Plant Protection personnel to the United States for graduate
work in Entomology and Plant Pathology. Ultimately, these
Uruguayans must train other Uruguayans. USAID personnel
ln Uruguay lack the facilities to fully train Uruguayan
counterparts. There i8 no substitute for the disciplined,
basic training and learning -that a good graduate school
afiords.

A short or long-term Agricultural Engineer is needed to
study spray application problems and make recommendations
to update the prosent outdated spray equipment. Uruguayan
weather presents a special problem In that nearly constant
winds blow in the Spring which is the most important time
for spraying. There is a complete lack of modern sprayers
and parts. Most of the present equipment used is inadequate,
Because growth of trees Is limited and would be classified
as semi-dwarf it would appear that growers would benefit
from concentrate sprayers. The Agricultural Engineer would
determine the requirements needed in a concentrate sprayer.



VEGETABLES OF URUGUAY.

Potatoes - There are two crops harvested in a year, 2 Spring
and a Summer crop. The two main varieties are Ke??ebec and
Red Pontiac. In 1970-T1 there were 23, 000 hectares of
potatoes planted in the Spring and Summer crop that ylielded
150, 355 tons of potatoes. The average yisld of potatoes par
hectare was 4.85 tond. The average consumption of potatoes
per month in Uruguay is 10, 000 tons.

Tomatoes - This i8 an important crop in both the Salto and
Montevideo areas. There are some 3, 028 hectmiz?e of tomatoes
that yield an average of 9,985 kgs. per hectare.

Onions - Onions have great potential as an export Crop.
Coions are grown in the Saltc and Montevideo areas. The
Salto region has the greatest potential for onion production.
At present there are 2,205 hectares planted to onions with an

average yleld of 7,25a xgs. per hectare.

Peppers - Although the acreage is small peppers are & high
value crop and of great economic importance. There are 610
hectares of peppers with an average yield of 5,497 kgs. per

hectare.

Squash - Both squash and amszll squagh are important crOps.
There are 6,730 hectarea.z_/ of squash with an average yleld

of 3,968 kgs. per hectare. Smsll squash ls grown as an
early szjon crop in the Salto area. There¢ are some 6821
hectare of small squash with an average yleld of 8,170 kgs.

per hectare.

There are a number of other vegetuble crops that are
grown In Uruguay. The table lists the latest figures available
for the number of hectares grown of each crop and the yleld
in kgs. per hectare.
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Strawberries
Mellon
Lettuce
Swiss Chard
Spinach
Cabbage
Cauliflower
Dry beans
Sweet potatoes
Peas
Carrots
Sweeat Corn
Watermellon

NQ of hectuuy

215
564
992
428
289
148
137

4, 384
14, 195
737
1,791
1,508
996
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Av. yield kg/hect. 3/

3, 032
4, 915
3,197
8, 147
2,082
8, 787
6, 247

627
5,581
2,011
8, 841
1,588
8,535



ARTHROPOD PESTS OF VEGETABLES.

Potatoes - Aphids are the most importart pests and are
commonly considered a major vector of vlrusea.%? .

Thrips ogcur on potatoes and are another important virus
vector.y Cutworms feed and cut the foliage off the cmall
potatoes. Ths black cutworm, Agrotlz ipsilon (Hufnagel)

ls the major cutworm pest with the larvae feeding on the
foliage in the Spring and Summer, but not in the Fall or
Winter. Other cutworms of the genus Peridroms Laphyma
and Heliothis cause a similar type of Injury to potatoes.
Three species of flea beetles of the genus Epitriz, Diabrotica
and S"_Ls_,tgn_a_ are important pests of potatoczs. Lesfhopoers
of the genus Empoasco sare present on potatoss and may be
vectors of viruses. Two homopterous pests of the genus
Phenacoccus injure the tubers of potatoen and Pgeudococcus
citri attacks the tubers nf Red Pontiae,

The moat important of the larvae pests of tubers,
especilally bad whea newly plowed sod ig planted to potantoes,
include Cycocephala aigaeaticolis and Dilcboderus abderus
Blister beetlee attack potatoes. Important pests are
Epicauta adpersa, E. atomaria, E. griseo-nigra and
E. lactifera  Blister beetles are a more serious problem
when grasshoppers are abundant, since the larvae feed on
the eggs of grasshoppers while the adults feed on the potsip
foliage. The potato tuber moth, Gnorimoschema operculeila
{3 a minor problem since parasgites that attack the larvae
keep it under control, The larvie of an Arctiidae moth,
Mallocephala deserticola fead on the foilage of potatces but
is not considered a serious problem. Ants, Acromyrmex hayeri
and A. lundi cau do serious damage by feeding on the foliage.

Species of Pentatomidae, Edeasa meditabunda,
E, ru{omu-glnata. and nezara viridula can be serlous problems
in some years. Both adults and nymphs of these feed on the

foliage.




Tomatoss - Aphids are the major protl:m and probably a
major cause of spread of viruses., Crizkets of the genus
Gryllus (s an underground pest that cuts the roots of the
tomatoes. It L8 more a problem on sandy soll.

The carmine spider mite, Tetranychus telarius at
times, particularly in the Autumn can be a problem on
solanaceous plants incluling potatoes, peppers and tomatoes.

Cutworms, particularly Agrotis ipsilon can cause
damage to young plants.

The corn earworm, Heliothis yea some years can
be a serious problem by feeding on the young fruit of
tomato.

Cnions - Thrips are the major pest of onions, and probably
the only serious insect pest of this crop. Hylemyia antigua,
the major problem of onions in North America {8 not present.

Peppers - Aphids are the most srious problem and p.-obably
the major vector of viruses. Other insect pests of peppers
that may act as vectors are Diabrotica sp., thrips and a
blister beetle, Epicauta adspersa.

Squash - The squash beetle, Solanophila paenulata is at
times a serious problem on squash. Both larvae and
adulis feed on the follage. The larvae of two specie= of
pickleworm, Diaphania hyalinata and D. nitidalis alaso feed
on the follage and fruit. An aphid Aphis goasypl at times
occurs in outbreak numbers.

Beans - Th2 major pest of beans is a cutworm, Agrotis ipsilon.
Two species of cutworm, Peridroma margaritosa and

Laphgma frugiperda feed oca the foliage of beans. The seed

corn maggot, Hylemyia cilicrura Is a seed pest. A leafminer,
Epinotia gporema at times causes damage to the fruit. Aphids

at times builld up to damaging numbers. Diabrotica sp. are present.

Lettuce - Aphids are the only pest of any consequence on lettuce.
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Swiss chard, spinach, watermellon, peas, swaet potatoes
and carrots have no major ingect problems.

Cauliflower and 'Cabbggg - Aphids are the major problem

of crucifer ous sropa iacluding cabbage and cauliflower,

The di.mondback mota, Plutalla maculipennls at timeg can
be a problem. The larvae of two Bpecies of Pleridae of the
gonus Pleris and _Tatochtiz feed on the folliage of cabbage
and cauliflower, "~~~

Sweet Corn - Ths fall armyworm, Egp_tm_a frugiperda,
cutworma, Agrotig Jpollon and the corn earworra Heliothi zeg

can be a prubloem. These spociles include Cyclocephala modesta

C. aygnaticollis and Dzscln_et_u_s jagoates.

Strawberries - Strawberry aphids are the major pest pioblem
of strawberries., On heavy goll slugs can cauge considerable
damage. The white-fringed beetle, Eraphognathug leucoloma
at times builds up tc damaging numbers,




1.

RECOMMENDATIONS FOR VEGETABLES,

More research in biology and control of vectors of viruges
in solanaceous crops, particularly aphids, Is urgently
needed. Since improved chemica] control is needed, this
will require evaluation of new pesticides, particularly
some of the outstanding aphicides such as Pirimor and
Ortheue.

Seeding may have advantages over transplants for crops
such ag peppers, onions, and tomatoes., Whether these
crops be seedod or transplanted, furrow treatments using
granular systemic pesticideg at the time of planting should
be proven,

Special equipment ig required for vegetable research.
This equirment should iaclude a V-belt planter and (a)
pesticide applicator, available from the Allan Machine Co, ‘®

particularly ugeful for seeding and furrow treatmentas.
This equipment, that wag designed particularly for exp& i-
mental work is availabie from Craftgsman Machine Co.

Research work on vegetable pests must bhe Initiated in

the Salto area. Thig region has great potential for
vegetables, particularly early season vegetables. Ground
for vegetable research should be made available at the
Salto Citrus Experimental Station, A man, thoroughly
trained by vegetuble techniciang at Las Brujas Experimaent
Station ahould be stationed In the Salto area, Techniciang
from Lag Brujas could sget up the experimental plots and
make regular visgits to Salto. The Poasibilities for free
or reduced rates for passage and transport of equipment
and personnel on the Government owned airline Ooperating
from Montevideo to Salto should be investigated.

(a) Allan Machine Co., Ames, Iowa 50010, U.S. A.
() Craftsman Machine Co., 201 Princesa St,,

Winnipeg, 2, Manitoba, CANADA.
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The alarm system for growers in ths Montevideo area

must be expanded and should be initiated in the Salto

ares. Present control practices on vegetables are
currently poor resulting in great losses and downgrading

of vegntables. Corn, for example, is seldom sprayed,

8¢ that much of the sweet corn marketed has insect damage.
Pheromnones, when avallable, should be employed in the
alacrm system.

Beceuse of its small size and limited number of agricultural
teckaicians, Uruguay is somewhat isolated from major
rescarch bsing conducted in other countries. To keep
Uruguayan (echnicians fully informed on new ldeas and
techniquos in vegetable and fruit research it is essential

that Uruguayan technicians be able to travel to other
countries, particularly countries in North and South America,
where ressarch work is belng conducted on common problems.

If the pessibilities of raising virus-free-seed potatoes are
iuvestiguted then research employiny Geed treatment of
potato prices with systemics should be initiated. Research
work, in addition to seed treatment, should include furrow,
band, and follar applications using systemic materials
including arthene, Temik, and Thimet.
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