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CROPPING ENTONMOLOGY
1977-78

CENERAL

Several trials weare conducted at [CRISAT Center to determine
factors affecting pest Incidence, pest-parasitold ratlos and insect Induced
yleld losses on Intercropped sorghum and pigeonpes, particularly by gram
pod borer, Heliothis armigera (Mubner). These were compared with the off-
station situation. Experimental work In the pest-parasitoid complex In
mixed/inter cropping was Intensified. Surveys were made to elucidate
factors involved in maximizing the action of natural control agents of

H. armigera on mixed/inter crops in Andhra Pradesh and nelghbouring states.

We continued to determine the pest-spectrum and studied in detall
the seasonal variation in pest-numbers and how these are affected by

different crop systems.

Heliothis armigera (Mubner)

One hundred and five crop and alternative hosts of this noctuld
have been recorded in surveys. Data are given on the number of host plant
species and famllies found harbouring this noctuld larva In our field
surveys and compared to data from the Indian literature In Table I, |In
the instance of the cultivated hosts Dicot familles predominated - 19

as compared to three Monocot families. Similar Indications were found



Table 1. Recorded host fauna of gram pod borer, Heliothie arwigera

(Hubner) .
No. of plant
Specles Families with
Plant cetegory
© ©
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- e S AR A G G an G AR S S AR A W G A W WY e SR W O R TR A S o e W




with weed plants - ¢fvth- 20 ‘fn'gﬂoﬁ neor‘dnm“ only éne In the'
Commelinacese, is & Monocot. Plent species from the Wltﬁ ware the

most important alternative crop and weed hosts In the region.

Larval population was low in April-May. The most important
“carry over” hosts in the hot summer season were irrigated tomsto, malze
and a cucurbit Lagenaria vulgaris Ser. among cultivated plants, and
Datura metel L. and Gompherana sp. among the weeds. Local! sorghum ralsed

with Irrigetion was free of both eggs and larvae In the summer.

At ICRISAT Center the total area cropped increased steadily from
1974 to 1978 and this appeared to Influence moth population. There wes
only & marginal increase in snnual natural control by larval parasitolds

in the period (Table 2).

Studies on the pest-parasitoid relationship are giving an under-
standing of natural populatioh regulation of Heliothie in the region end
particularly at ICRISAT Center. Data obtained on approximately 18,000
eggs collected én a range of crops and waeds have provided a preliminary
running index to parasitism levels by Trichogramm oonfusum Vigglani and
useful information was collected on crop preference. Egg parasitism
levels in cereals were highest on sorghum (80% in late December), In
legumes on cowpea (80% In mid April) and In weeds on Gompherana sp.

(9% in late March). Both cropping systems and insecticide usage sffected
egg parasitism. Levels were higher in vertisols than In slfisols.
Pigeonpea and chickpea were least attractive to this egg parasite and



Table 2. Totel crop area (ha), light trap records of adults of rn pod
borer, Beliothie armigera (Wubner) and annual natural larval
control by parasitolds, (CRISAT Center, 1974-78.

-

Ares in Adult soths Larvel

cultivation trapped ot parasitism
Yeor at Ressarch lightte "

farm

(ha) (0.) ()
1974-75 230 2521 1.7 ( 1,787)
1975-76 1 23 12.4 ( 4,088)
1976-77 &3 3591 13.4 (20,801)
1977-78 556 34735+ 22.3 (26,758)

[C T

——

L) A migratory influx of moths from elsewhere during Depamber, 3-23
accounted for 25,959 moths.

® At Crop Improvement bullding.

ﬁjmru in parentheses are total fisld collected larvee iscubated for

parssite smsrgence.



this 1s an important mmmm fww ln the: Mw hmt NHM
and heavy yleld loss on these m pulm |n tho nghm.

Larve! parasitism studles st the ICRISAT Center were Inten-
sified. A collection of 26,758 larvee from a range of crops and weeds
revealed that Nemstodes (merwmithids) were gredominant in mid/late July,
Nymsnopterans in mid-late September/early October and Dipterans iIn
early December (Fig. 1). Owveral) parasitism levels on selected cereals
and legumes are given (Table 3). Diptersns dominated in plgeonpes
while Hymsnopterans were predominant on sorghum, pear! millet and
chickpea and -mermithids on groundnut. Parasitism levels were higher
on unsprayed pigeonpea (upto 59%) compared to sprayed blocks (7 to 38%)
and on vertisols (383) as compared to alfisols crop (7%) et Research
Center (Table 4). A similar trend was observed on chickpea crop

(Table §).

A culture of a potentially Important naturally occurring
Ichenumonid larval parasitold of 4. armigera on sorghum and chickpeas
in this region was supplied to the indian Station of C.1.8.C.,

Bangalore.

Susmarised data on light trap records of this Noctuld for
1977 show that of 31560 moths caught in a trap at C.i.Bullding, 56%
mr\a fomales, and 80% of these females were caught in the December
3-23rd period, when It Is suspscted that weather conditions favoured
influx of moths from elsewhars (Table 6). The vast majority M the



Fig.1: Weekly larval collection of Hadiothis armigera (Vubner) and thel netursl centrel by perasitelde (% )
in Atfisels and Vertisels, ICRISAT Conter, 197778,
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Table 4. Parasitism (%) on Heliothis arwigera (Mubner) larvee collected
on pigesonpea from pesticide free and sprayed environsent,
ICRISAT Center, 1977-78.
Percentage larvel parasitism (Nov. - Mer.)
Parasites Pesticide Sprayed area (rest of the farm)
free ares
(vertisols) Vertisols Alfisols Overall
Dipterans 36.9 (55.6)  26.7 (35.2) 8.3 (0.0) 20.6 (34.2)
(A specles)
Hymsnopterans 3.6 ( 3.8) &.1 ( 3.0) 2.5 (7.1) 3.6 { 3.0)
(3 species)
Total k0.5 (59.4) 30.8 (38.2) 10.8 (7.)) 24.2 (37.2)
No. of larvee
Incubated 2089 ( 5n) 3750 ( 503) 1912 ( ) 5662 ( 517)

Figures In parentheses are for February



Table 5. Parasitism (3) on Helisthis amwigera (Wubner) larvee collected
on flowering chickpea from pesticlde free and sprayed environ-
ment at Ressarch Center, December 1977.

- o — i ORI

Percent larval parasitism

Parasites Pasticlide ’ Sprayed areas
free area -
Moderate intensive
(Watersheds) (Breeder's crop)
Dipterans 0.0 0.3 0.0
(1 species)
Hymenopterans - 53.0 11.4 8.7
(3 species)
Total 53.0 1.7 8.7

No. larvae incubated

100 350 195
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Table 6. Number of moths of Hsliothis armigema (Hubner) trapped in
Tight at C.1.Bullding and their status, ICRISAT Center, 1977.

foths trapped In 1977

Catch During Rest of Total
Dec. 3-23% the period
. TYotal 25959 560! 31560
ti. Percent

a) Mals 43.75 45.28 44 .02

b) Femsle 56.25 Sh.72 55.98

i) Unmated &7.058 30.96 hh. 20

1{) Mated with 9.20 23.726 11.78

spermatophore(s) §

0 0.003 0.16 0.03

| 8.78 17.77 10.39

No 2 0.33 4.30 1.03

s 3 0.08 1.16 ©0.26

& 0.007 0.32 0.06
5 0.00 0.0§ 0.009

L

* Migration suspected



"

suspected immigrant femsles were virgin supporting this hypothesis.
Most soths were trapped between 2.00 - 3.00 m (ﬂg.‘ﬁ). ‘Mrtlfll,ty
index of these trapped moths dectined from 0.54 at 20.00 hrs to 0.10
ot 2.00 - 4,00 hrs. Of those n\tod over 953 hed one spermatophors.

The highest cateh of H. armigera ever was obtained at |CRISAT
Center on December 13, when 5,259 moths were caught In one of the three
traps operated nightly. An ssrlier indication of a suspected migration
in this moth was observed on November, 14 when 894 moths were caught.
Soms adult femsle moths survived for as long as 20 days in December-
January in a field experiment indiceting that this noctuld could fly

considerable dlstances.

The entry of large populations of these migrant moths in
November -December, 1977 (Fig. 3) resulted in a disequilibrium with
the local parasite fauna and this led to in & rapld Increase in larval
populations and heavy yield losses in intercropped pigeonpea and

chickpea at the- Center and in this region.

Sixteen entomologists in india and abroad have been so far
provided with design of the light trap which Is In operation at the
ICRISAT Centar. We hope that the light trap grid which has been
actively mooted by us will become fully operational so that we can

get soms Informstion on sub continental migratory movements of

B. awigera.
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Fleld trials have been initisted to determine If sex lure traps
provide a better method than }ight for early detection of low populations
of this noctuld In summer months. Water traps with virgin femsles in
vertiso! watersheds sttracted more moths at 2.8m sbove ground - six com
pared to one at 0.9m in mid May with 36 opposed to two in end May-early
June (only one male was trapped in three |ight traps during this latter

period). Work on this important aspect will be intensified.

Preliminary field tests in collaboration with Boyce Thompson
Institute, USA using a local strain of Muclear Polyhedrosis Virus
obtained from the Department of Entomology, Tamil Nadu Agricultural
University, Coimbatore, Tami! Nadu for control of 7. arveigera larvae In
ﬁchlckp« were carried out. These showsd that a significant reduction
in larval numbers could be obtained with high dosages within 14 days of
application. There was an increase in larval numbers in plots treated

with adjuvants.
SURVEYS

v in the yesar surveys of natural control agents of 4. armigera were
intensifled in Andhra Pradesh. Over 12,000 larvae were obtained from
selected cereals and legumes in eleven districts of A.P. In the period
August 1977 - March 1978 (see Table 3). For the second year Dipterans
predominated In larvae from plgeonpea while Hymenopterans were dominant
In sorghom and chickpea and Mermithids in groundnut. Cropping patterns
played an important role on distribution and abundance of parasitoids.



]

In ganeral, the parasitism levels by Dipterans were highar an‘iafvno
collected from intercropped sardhuu (Angustl&optunbtr) and plgeonpes
(October/November) in cotton growing areas. Levels were highar tn mined/
Intercropped sorghum - 20 percent compared to |3 percent In sole crop

(in 2110 and 628 larvae, respectively). uo;tvwr. larvee from sole crop
plgeonpea had higher parasitism levels - 27 percent compared to 18 per-
cent In mixed/intercrop (in 827 and ShBA larvee, respectively). Mer-

mithids were active in alfisols only in the ralny season.

On ch!ckpea the parasitism levels declined as the season pro-
gressed (January through March). The high parasitism lavels recorded
on Intercropped plgeonpes by Dipterans in some regions (e.g., 50 percent
in district Adilabad with upto 75 percent In one fleld) was possibly the
result of a parasitic shift from the main cotton crop. Larval and pupsl
mortality (other than by parasitoids) was higher on sorghum (12 percent)

compared to pigeonpea and chickpea (3-4 percent).

Data so-far obtalned Indicate that the conservation and encourage-
ment of natural enemies is a potential means of providing more effective
menagement of H. armigera populations especially in subsistence/mixed
farming where insecticidal control is often uneconomical and beyond th“
reach of most farmers. It was again observed that dlapausing pupse were
produced only from larvae obtained from pigeonpea (8.5 percent from 6311
larvae) and chickpea (0.6 percent on 3008 larvae) from5iurvcy§. Moths
from these pupse emerged in April/May. Two dipteran p‘falftold;, R
Goniophthalme halli Mes. and taroslia {1lota Curran. were recovered -’

from the diapausing pupae.
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Hyperparasitism was observed on cocoons of Diadsgma sp. -~ & mejor
larvel parasite of §. arwigera. Upto 34 percent cocoons on sorghum and
24 percent on chickpsa yielded hyperparasites. Babrooytus sp. wes the
mein hyperparssite on sorghum and Braokymsria sp. on chickpese.in surveys.

FIELD TRIALS ON MIXED AND INTERCROPPED SORGHUMN/PIGEONPEA

A large scale (total area - 14 ha and individual plot - minimm
0.25 ha) replicated trial using sorghum (CSH-6) and pigeonpea (ICP-1)
was sown In low fertility conditions in mid to late June at 7 locations -
2 locations each In alfisols and vertisols of Research Eonter and 3 loce-
tions In vertisols in adjoining villages. Mixed crops :ira only grown at
the Research Center as the farmers refused to grow a nl;&d crop with the
hybrid sorghum. The treatments were sole crop of p!gooébca [pP], sorghum
Intercropped with plgeonpea at full stand [S/PP] and atihulf stand
[s/pP(3)] and sorghum with pigeonpea seeds mixed and brosdcasted [s+rPP(4).

Sorghum in the trial was not sprayed but pigeonpea had iﬂspray/no spray

#plit betwean the locations at the Research Center and within each loca-

tion in the three farmers' flelds.

!orghum

No significant differences in levels of shootfly, Atherigona
socoata Rond. attack were recorded on sorghum sown mixed or intercropped
with plgeonpea with equal plant populations. Twenty three days from
emergence highly significant differences (P<0.01) in levels of shoot fly

attack were observed betwsen these locations within a radius of 15 ka,



)

with high incidences at the Reseprch Center and low In the adjoining
villages. The percentage of plants with egge and desd hearts renged Ifm
five to fifty and two to twenty, respectively and the number of eggs |
and dead hearts/100 plants from five to 76 and two to 20, respectively.
Subsequent counts In August/September indicuted that though thers wes a
tendency for increased shoot fly inclidence with decreased plgeonpes popu=
iations (from 29 to 17 thousand/he), this wes not statistically significant.
Location differences were once agaln highly significant. In early September
there were more plants with dead hearts on alfisols then vertisols (42 to A)
percent opposed to 23 to 4 percent, respectivaely). This wes supported by
observations on 100 plants when 72 to 77 dead hearts compared to 46 to 67
were recorded. These data confirmed last seasons' findings that a delay

in sowing and a slow initial growth are Important factors in encouraging
shoot fly attack on Intercropped sorghum In low fertility conditions In
alfisols. At harvest upto 22,500 dead hsarts/ha were recorded In one of
the alfisols fields at Research Center with 110,000 Intercropped sorghum

plants/ha.

Damage by stem borer, Chilo partellus leller. was low. In sarly
September, Intercropped sorghwm in alfisols carried significantly (P<0,05)
more larvae of a lepidoptersn cutwornm, Mythisma separata Walker than in
vertisols (58 to 80 compared to 14 to 32/100 plants, respectively).

Demsge by sarhesd bugs, Caloooris anpetatus Leth. was high on
intercropped sorghum with upto 82% esrheads affected In some locetions.
This wes related to slight delay In flowering and .tmt'ﬂi. "““W , 
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esrheads yielded 4.2 kg graln/100 heads compared to 2.7 kg and 0.5 kg
from 100 moderstely and heavily sttacked esrheads, resmtlwiy. R
messure of grain yleld loss wes obtsined by calculations from actual and
potential welight of the graln sssuming all harvestable earhéads had been
healthy. Losses were low at village sites compared to ICRISAT Center -

7 to 1S percent opposed to 17 to M percent.

Studies on the pest-parasitoid ratio in mixed/inter cropping was
further intensified in 1977/78. nighly significant differences in both
egp number of 4, arwrigera and egg parasitism by Tn'.ahowz s$p. were
observed on Intercropped sorghum at and around Research Center (Table 7).

At the Research Center the levels were once again highep in vertisols.

Subsequently a collection of larvae from all s&on locations
revealed that the differences in larval parasitism levﬁs were highly
significent by location (P<0.01) - there were higher levels at the
Research Center {35 to 60 percent) than at the village zltes (19 to 27
percent). Of the eight larval parasitoid species recovered (Diptera-3,
Hymsnoptera-k and Mermithid-1), Diadegma sp. was most important on
; sorghum parasitising 35 to 57 percent larval population at the Research

Center and 8 to 17 percent in the village sites.

Sorghum In mixed/inter cropping was an important source of
bulldup of Trichogrammz sp., an egg parasite and Dicdegma sp., a larval
parasite of H. armigera, but this was of no advantage to the l_mdlm:e
intercrop pigeonpea In this region as thlp“paraslta complex thnt bul tds
up In Heliothie on sorghum does not transfer with the pest to pigeonpea.



1y

Table 7. Nesn egg numbers of Seliothie armigera/10 sarhesds of inter=
cropped sorghum (cs»-i) wlth pigeonpea (1CP-1) and sgg para-~
sitism (%) by i Viggianl on 7 ﬂo ds in.
and around ICRISAT Contor (A.P.), 1977-78,

—

Location Sol Fleld Mean eggs/ Eggs para-
,+10 earheads* sitised
(%o.) (3)

A. Research Deep } 31.2 49.0 (Nﬁ.b;
Center Vertisols 2 66.2 61.1 (51.4
Alfisols i 14.8 h2.0 (h0.1)
2 20.0 56.7 (48.9)
8. Village sites Vertisols ' 13.2 2h.1 (29.0)
. 2 ‘6-7 26'6 (2702)
3 11.5 14.5 (19.4)
Lsp (53) 15.8 (13.5)
SE + 6.4 (5.5

F-test (Fleld) hh "

* On 5 days old earheads after 15 days of lst esrhead emsrgence.
% Highly significant (P<0.01)

Figures in parentheses are the Arc sine transformed values used for
analysis.
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Ve hope to improve our understanding in this complex ares In
coming seasons and attain en abllity to predict whet sffects paresitism

has in cereal/legume cropping systems.

Pigeonpes

There were no significent differences in past nusbers, pest-
parasitoid retios and insect Induced final yield losses betwsen Inter-
crop [S/PP(4)] end mixed crop of pigeonpea/sorghum [SW(H] with equal
plant stand. Howsver, significant differences In thut factors were
observed In blocks with solecrop snd intercropped lepu {pP and S/PP].
Plant population levels of pigeonpea ware kept constent in these two

crop systems.

At the Research Center the number of eggs lald snd number of
larvas of 5, armigera were far higher on unsprayed crop.‘ grown In vertisols
than in the alfisols (a similar trend sppeared in the moth numbers trapped
at light). The first peak of oviposition occurred on a moonless night In

November at all the locations. A similar situation was observed In the

. intercrop grown at the village sites. No yleld was obtained from the

sarly flower flush produced in unsprayed pligeonpea in deep vertisols, since
the large numbers of larvae which occurred even consumed flower buds,
leaves and apical tips. This was a result of migratory influx of moths In
this season but such situstion made final yleld loss assessments very
difficult. The loss of the first crop resuited in a second fiowar flush in
intercrop and even a third flush in solecrop pigsonpea. A second and
third oviposition psak was observed 5 to 7 days prior to a moon less night
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February gave 36 percent and 27 percent parasitism levels, respectively.
Hymsnoptersns wers predominant in the Lycaenids and Dipterans in the

latter pest.

The sprayed trial in deep vertisols wes harvested in 169 to 170
dsys compared to 260 to 270 days unsprayed intercrop trial. In general,
the physiological meturity of intercropped plgeonpea was delayed by

10-15 days compared to solecrop pigeonpes.

Data obtained on pigeonpea [PP and S/PP] at fima! harvest at
Research Center sre summarised in Table 9. Significantly more pods/
plant were produced in solecrop blocks - 4325 opposed te 2234 pods/25
plants In Intercrop situation (P<0.05). The final |0$l(|n seed welght
due to Insect pests was significantly (P<0.05) more in Intercrop blocks -
50 percent opposed to 30 percent in solecrop plgaonpea.; tnsect damage
was also reflected by calculating shelling percentages from bulk harvest,
_ percentages were significantly lower from Intercrop blogks -~ (44 percent
opposed to 59 percent, respectively). Significantly higher ylelds were

obtained in solecrop (509 kg/ha) than in intercrop block (202 kg/ha)
| (P<0.05). Losses were significantly lower in sprayed blocks (27 percent

opposed to 54 percent) (P<0.05).

in village sites pest-numbers, parasitism levels and yield losses
on plgeonpea were lower than at the Ressarch Center. At one site |
irrigation of the flowering intercrop hybrid sorghum in mid-late September
subsequently gave significantly high flower production/100 terminals of



5

Teble 9. Final harvest assssameitts on solecrop and Intercrop plgeonpes
(1CP=1) with sorghum (CSH=6), ICRISAT Center, 1977-78.

Pigeonpes grown Plants/ Pods/  Vield/ % yleld Shelling
ha 25 plants halkg) loss parcen=
. tege
intercrop (S/PP) 27818.1 2234.1) 202.1 50.1 b, )
Solecrop (PP) 26545.4  0325.3 509.3 29.9 58.6

N

LSD (P <0.05) 2306 .4 1015.5 208.2 9.2 8.6
NS * * " *

_— NI
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pigeonpas than in unirrigeted sites (602 opposed to 412 at pesk flowering),
more egg and larva! numbers of 4. arwigera (eggs - 107 opposed to 20 end
larvas - b6 opposed to 9 at pesk activity period), high larva! paresitism
levels (23 percent opposed to one percent) and increased insect-induced
yleld loss at final harvest (45 parcent opposed to 18 percent) £P<0.05).

A lesser yield/ha. of pigeonpes was obtained from the irrigsted field
compared to the unirrigeted sites (446 kg opposed to 534 kg).

VILLAGE LEVEL OBSERVATIONS ON INTERCROPPED PIGEONPEA

Useful entomological observations on intercropped pligeonpea from
s villags level study In collaboration with sconomics group were made.
Data obtained from the selected villages in Andhra Pradesh and Maharashtra
indicated that in general, the intercropped pigeonpsa with low plant popu-
lation at subsistence farming leve! was attractive to ovipasiting moths
and had high larval populations. Heavy lossas in unsprayed situations
were observed (e.g., in Aurepalle and Kanzara villages of Andhra Pradesh
an Maharashtra, respectively). Parasites affected upto 25 percent of
larvee ond Dipterans were once again predominant on pigeonpes in cotton
growing areas (e.g., in Kanzara). Loss assessments at harvest showed
that unsprayed crop suffered 60 to 64 percent loss (e.g., in Aurepalle
and Kanzara) compared to only 8 percent when two DDT sprays were used in
Allapur near Tandoor In district Nyderabad, A.P. Factors such as low
plant population with high pest numbsrs, absence of egg parasites, low
larval parasitism by Hymenoptera and no spraying msasures were mainly

responsible for high yield losses on intercropped pigeonpsa in thess aress.
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:
LIGHT TAAP STUBIES AND INSECT FAUNAAT RESEARCH CENTER

Dissections of trapped femals C. partellus have revealed that
unlike . arwigera all (hilo moths were mated and carried only one spar-
metophore/fessle. Heliothis moths carried upto 5 spermstophores. The
trap catch for Novesber/December in some pest species viz., legum
borers - H. awigera, Marwoa testulalie Geyer.; Btiella sinckenslla
(Tr.), Adiswra marginalis VWalker., Adiswra stigmatioa Warr. and two
important cotton pests - Earias vittella F. and Dysdarous sp. was un-
expectedly high this yesr (Table 10). These differences were prasumably
dus to unusual cyclones experienced at Western coastal reglon of Southern

indis in November/December, 1977.

Cereals were very badly affected by a invasion of Mythimma
separata VWalker (see Table 10). The attack started In mid August during
the wet spell and by mid September many cerea! trials at Research Center
were ruilned since the leaves of mlllet, maize and sorghum were stripped.
Cereals in vegetative phase carried more larvae than in reproductive

stage.

Diapause has been observed in H. amwigera, Heliothis assulta
Guenee, Cydia ptyohora Meyr, E. sinckenella, A. stigmatioa, Acherontia
styz W. and Diaorisia obliqua Walk. The most significant pests, beneficial

fauna and hyperparasites on range of crops were suthenticated,

Regular field counts and light trapping of over 55 pests and

beneficial Insects of SAT on ceresls and legumes for the past 4 seasons
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Is proving weeful. This basic tnf&num ohtained on seasons! vartations
will be utiiized, hopefully in thﬂomﬂm and in the development of
past-msnagament strategies at & SAT farmer level, particularly in mixed
and subsistence farming.

LOOKING ANEAD

-

Entosologlcal work on intercropping trials will Intensify with
fowsr treatments, increased plot size and more replications. Solecrop
sorghum plots wlll be added to monitor differences in pestenumbers {f
they exist and comperisons mede with “off station" situations. The
importance of plant type, plant population, various crop proportions,
planting conflgﬁutlon. fertilizer levels and various cultural practices
need Investigations in subsequent years. With the establishment of the
coopsrative programmes, Including those In Indla, comparisons of the
pest/parasite situation on cereal/legums mixed cropping in different
SAT regions will be made, We plan to establish a light trap grid at

cooperative centres.

Survey of parasitoids of Heliothis awwigera (Nubner) will be
extended to other areas of SAT. Further data will be obtained on extent
and factors governing its natural control in cerssl/legume mixed crops,
both locally within the sub-continent of India and African SAT. Factors
governing the crop preference in egg and larval parasitolds of H, ammigera
will be studied,
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Collsborstion with COPR, CIBC end BTI on expsnding work on blo-
control In mixed farming is being discussed. A close lisison with nationsl
dry land ferming schems, {ITA and CIAT on mixed/inter cropping will be
maintained.

The provision of training to the young entomologists from dave-
loping SAT reglons will be increased. Scope is tremendous for such

training particularly in nixed and subsistence farming.

ICR 78-0065
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