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Introduction

Insect pests asre known t0 csuse severe I|osses of
yleld In the pulse crops, both In Indla where such
crops are of particular Importance and In the meny
other countries of the worid where puises are an
Important component of the agricultural! production and
in the dlet of the peopie. There I!s an Increasing need
to increase the yieids of the puises to help provide an
adequate and popular dlet for our Increasling
populations, |t wlll not be possible t+0 Increase
productlion substantially wilthout Improved pest
management., There |s now a renewed Interest In the
deve lopment ot practicable pest managesment In the
pulses and there are many entomoicgists who sre working
towards this goal.

In this meeting we Invited several of the more
active and senlor research entomoliogists who are
worklng on pulses to Jjoin together In & discussion thet
wouid lead to the formulation Qf Ideas and plans for
improved research and development, The meeting was
designed to glive the entomologlists adequate opportunity
to Interact, In the discussion room, In the fleids and
during the free +time In the evenings. Much of the
dlscussion centered upon the work that Is In progress
at ICRISAT and there were several vaiuable suggestlions
of ways in which ICRISAT could further benefit +the
programs of the natlons! entomologlists.
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PROGRESS IN HOST PLANT RESISTANCE WORK AT ICRISAY

S.S.Lateet
Puise Entomology, ICRISAT,
Patencheru PO, 502 324, AP

The major pulse crops, p'geonpea (Lajanus cajan) and chickpes
(Clcar arietinum) suffer grest losses caused by Insect pests, yet
these are generally grown without pesticide protection n the
tarmers' flelds. So, our aim s +tc provide the farmers wlith
cultivars that are more resistant to ‘insect pests and that yield
more Iin the low Input systems than <the <currently avaliable
materials.

For tinding the sources of resistance *c the mejor pests,
particuiariy to Haligthls armigera in both these crops and also to
podfly (Malanagromyza ohtusa) In pligeonpea, we Initieted two

research projects in 197%, with the following object!ves:

(8) To refine screening techniques and *rial methodology.

(b) To screen and select moterial from the avallable germplasm,
pathologlists', breeders' and AICPIF mater lal.

that Is resistant to Indlvidus! pest attack;

!s less susceptible to loss caus®d by pest complex;

Is tolersnt to pest damage (Including compensetory habit);

yleids more than currently wutilised cultivars under
farmers' conditions of no, or minimal Insecticlide use.

(c) To Investigate the effect of biochemicals Iin the plants on
pests and their varlability between cultivers,

(d) To supply the selected mater’al to the breeders for
Incorporstion into their programme of resictance breeding.

(e) To test the selections at var.ous iocat!ons In indla In close
cooperation with AICPIP and 8t our sub-centers, for pest
reaction n respect «f varied geogrephic and ciimatic
factors.

($) to ascertaln the mechanism cf reslctance |n the selected
material.

Plgsonpea:

As the ms jor pests affect the crop only at the podding stage when
the piants are large, open flelc screening appesred to pe the only
possible Initial sapproach, particular!y since the pests behaved
atypically In fleld cages.



We deveioped & fleld screening methodoliogy and a8 grading system
{Lateet and Reed, 1980, 1983), that allows us to distinguish the
¢itterent susceptidbiliities of pigeonpee to the major pests. The
availsble germplasm of more then 8,400 occessions, as well as
genctypes developed by our breeders, Inciuding Atyigsiz x LCajanus
crosses and selections found resistant to varlous diseases heve been
screened., Genotypes that had less damage or better yleids than the
checks 'n pesticide free conditions have bLeen further tested In
replicated trials esch consisting ot & narrow range of maturities.
Ba:iancec isttice square designs have been found to give 'ncressed
precision, hence, these are used +0 +test <the advanced selections,
which are also compered under pesticide protection., The search weas
nct onily for reslistance but also tor the ability to compensste for

ear ', iosses. The best of these selectlions are now being uti!ised by
our breeders in crosses that are ‘ntended !¢ intens!ty res!stance and
to combine It wlth other desirable tralts, In the wearly and

mid-matur ity genotypes our efforts have been concentrated on
resistance to H.armigers snd In the iate maturing types we have been
more concerned w!th podfly resistance. We now have a number of
genotypes with moderate res!stance to each of these pests and also
have reslistance to both and mult! resistance characters In few of our
selections. Aithough we have selected some useful material from the
Atylosis x Cajanus crosses, we have been at least as successful In
selecting from the plgeonpea germplasm, We have eaiso selected
genotypes that compensate wel! tor loss of the first flower flush to
pests, v

Results so far show consicerable and consistent dlfferences
between plant types and selections in susceptibliiity to both pod borer
and podfly losses, 'nspite of problems Introduced by the high
‘ncldence of outcrossing and the consliderabie spetisl and temporal
citterences In pest distripution,

Chickpen:

H.armigera 'c the dom!inert (@€t on chickpea in almogt =all arep.
where 't s grown I[n the COld World so all of our efforts have been
concentreted In a search for res!stance to this pest, We developed an
open field screening technique using natural populetions of
H.armigera, occaslonally suppiemented by laboratory reered Insects,
So far, we have screened the avallabie germplasm, conslsting of more
than 12,000 accesslions, and genotypes provided by our breeders and
pathologlists, Genotypes wlth (ess damage or greater yleid than the
relevant checks have been tested 'n rep!licated trlals, each containing
materiais of a narrow range cf days to msturlty. In these trials we
have Identifled ilnes w'th considerable d!fferences in  their
susceptibility to H.armigera. The best of these have been handed over
10 our breeders who have been crossing these I[n an attempt to
intens|fy the resistance. As most of our selections have been found
to be very susceptible to Fusarlum w!!t, they are being crossed wlth
wlit resistant genotypes. We are now screening progenles from the
crosses. Unfortunately single piant selection from segregating
populations has proved to bte glfficult, for we have found very high
coefticlents cf variation in the percentage of pod demage among
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indlvidus! plants., Our tests have 8iso shown that the d!fferences In
percentage pod damage are much .ess when resistant and susceptibie
piants eare alternated !n plots then when whole plots of resistant and
susceptible plants are grown., We need to find means of Improy i, upon
our single plent selection so that this work can go shead with more
precision,

We have been tes*’ ng our materials at Hissar and at several other
focetions In India through the AICPIP entomoioglists. Our eerly
matur ing resistant selections have been found to be resistant ot
locetlons In southern Incdla. At MHissar and other locations in
northern India, these eariy maturing selections have not been so
Impressive, but 'n genera!l the resistent and susceptible materials
retein their re!etive rankings of pest damage percentage.

Machan [sms of rasistance studias:

We are co!laborating with the Max-Pianck Institute, Munich, West
Germany, and our Blochemistry Unit, ir ottempts tc determine the
mechanlsms of res!stance, which could allow us to reduce  our
dependence on fleid screening.

Preliminary studi/es of the methanc!!c pod washate anc ex*raction
of essentlal olls from the !'eaves of certaln pigecnpea cult!vers heve
shown that some voiat!ie substance atiracte the Hallethls moths for
oviposition. v

In chickpea, all the green parte have a dense cover of glandular
hairs which exude a very acldic llqu'd. Thls exudate, with & pH of
approximately 1.3 and a high content of malic aclid, is thought to be »
factor In |lmiting the range of pests that sttack this crop. There
appear to be dlfferences between cultivars In the amount of
concentration of the exudate and thls may be assocleted with the
dlfterences In observed susceptibillty, Further, Intensive studies
are underway to establ!sh such differences,

Qur field and Iaboratory studies have shown that there s
ovipositior preference In plgeonpea 1o the susceptible genctypes.
antiblosls was recorded In some of the w!id relatives of plgeonpes,
particularly In Atylos.n scarabpeo des.

in chickpea, fewer iarvae¢ were recorded on the resistant

cultivars. We alsc tound variabllity 'n concentration of acld exudete
in respect of climetic veriations, iocations and age of the crop.

Now most of our work s transterring from germplssm screening and
testing to selection from the progenles provided by our breeders,
This process Is siow sng difflcuit., However, we do heve encouraging
results showing through. We do not expect to produce plants that are
high ylelding, tasty and totelly resistant to pests. We may however,
produce cultivars that elther suffer much less damage or to recover
Quickly enough to produce worthwhi'e crops In the presence of the
pests and d!seases.
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GERMPLASM : A RESOURCE FOR PULSE ENTOMOLOG!STS

L.J.G.van der Massen
Genetic Resources Unlit, ICRISAT

Avaliabis puiss ganatic rRAQMICESs:

Genctypes of crops differ In their susceptiblility to pests (and
dlsesses). Large germplasm collections are now avellable with ICRISAT
Genetic Resources Unit, which iInciude worlidw!de collections of
plgeonpea (ca 10,000 accessions) and chickpes (ce 13,000 accessions),
ICRISAT has the wor!d mandate to collect, maintain, evaluate, document
and supply these genetic resources to sclentists and scholars In
deveioping and the developed countries. In add!tion we maintain 134
accessions ot 37 wlid specles In 6 genera related to plgeonpes, and 47
accesslions of wiid Cicer spp. Perennial Clcar speclies, however, ere
gitticult to maintain,

Malntsosnce and syaluation.

Depending upon demand, puise sampies are grown when needed for
agro-morphological characterization and supply. Characterisstion Is
done according to the descriptors and descriptor states developed »at
ICRISAT In consultation with many breeders .and other pulse sclentists
(IBPGR/ICRISAT, 1981), Further screening ls done by other
disciplines, such as screening for Heliothls resistance. ICC-506
(P-12475 from Andhra Pradesh) ls an example of success by screening &
large collection, and cereful verification over seasons. Our seeds
are conserved at +4 C and 30-35% RH, and thelir viabllility will wmost
probably exceed 20-2% years. Long-term cold storage (-20 C) I|s under
construction,

Use for pulse sntomolioglats:

Pulse entomologlists screen germpiasm to flind host plant
resistance Iin thelr respective areas. |t Is also thelr task to study
pest epidomioiogy, alternate hosts and migration. In this respect the
wild relatives also play a role, Some wilid specles ere resistant or
have antiblosis against e.g. pod borers and podfiies, although most
Cajaninas are also attacked to some extent by plgeonpea pests. This
has been observed during coliection trips, and verifled Dby
entomologists., For Instance, Atylosis scarabpscides hes a thick pod
wval!l and anti-feeding properties which are stii! under Iinvestigation.
Host spec!ficlty often restricts pest t0 atteck only plgeonpes and
wild pigeonpes or somewhat more distantly related genera In the
subtribe Cajaninae. The prime and most useful resource Is the
collection of cultivated genotypes, however, dlfferences In
susceptibillty have been found. Contributing to tolerance may be the
halriness or lack of It, and glandular secretion of aclids, Some
observations on the presence of pests on wild chickpeas have been
reported by van der Maesen (1979). Rough and tuberculsted seedcoats
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(e.g. CLlcar Dijugum. C.achlnospersum’) have deterred oviposition by
storage seec beeties (Bruchids). The attributes of w!iid reistives of
plgeonpea have been d!scussed by Remanandan (1981),

The foliowing table iists some Of the germplasm |ines selected by
the ICRISAT puise entomciogists as resistant or tolerant to pests,
iep’'dopteran borers, particulariy Haliothls ermigars, and podtiy,
Melanagromyzo obluse.

PROM{SING SELECTIONS FROM THE GERMPLASM

Linas xlth Jlow incidence of podborer Podfly
P.igeonpes Chickpea Plgegnpea
ICP=-810-E1 fCC-12475% 1CP-909-£3
909-£2 to ~12496 169 ~E1
1903-£1 1811-E3
4070-E7 3009-E3
S036-€2 4307-E3
8127-£3 6840~F 1
8229-F1 7537-E1
8325~ 7941 -F1
8583~ 79461
8595-t1
8606-t 1
10466-E 72

280d supply: As the collections are large, only small quantities
ot seeds can be stored and suppiled. Usually 100-200 seeds ore sent.
Large amounts of sampies are more difficult to supply, and not easily
handled. Please direct your requests to the Genetic Resources Unlt,
ICRISAT and specify the number of samples, any restrictlions on
duration and morphology you may wish to apply, and furnish information
about the purpose cf the request. Through the IDMRS retrieval system
the computer can select those accessions falling within a speciftic
range. The descriptors and descriptor tates (ICRISAT/IBPGR, 1981)
faclllitate the use of common denominators. The GRU would 8!s0 be
pleased to recelve any genotype you have collected or selected as
tolerant *¢ pests, for maintenance and conservation,

REFERENCES
IBPGR/ ICRISAT 1981, Descriptors for Plgeonpes. Rome, pp 15,

REMANANDAM, P, 1981, The wild genopool of (ajanus a1t ICRISAT,
present anc¢ future, 'ns ICRISAT, Proc. fnt, Workshop on

Plgeonpeas 2: 29-38.

VAN DER MAESEN, [.J.G. 1979, Observations on pests and diseases of
wild Clcar specles. Indlan J. Plant Protection 7-1:39-42,
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CHIOXPEA RREEDING 'N RELATION TO PEST MANAGEMENT

L. .B. SMITHSON
Chickpea Breeder, ICRISAT

INTRODUCT | 0N

For many rea:ons, inciuding *he size anc mobl!lity of many pests,
hoo* plarnt rex ctance tc insects nas proved much less tractable
in crop mprovemrent thar ¢ 'sepate res ! stance., Nevertheless,
sutd o tent examrios ¢t evonomice!lly, worthwhi'!e and durable
recistance ir pianty ¢ inteact peste  have been documented 1o
incicate host plant resioteance g worthy of conslideration as a
componer® of pest managemen®,

Here, | wlsh to yse our attemets at  ICRISAT to breed for
resis*aice 'n chickpeas 1o He! [Othis armigers. which because of
ity poiyphagous nature ls probably more glfticult than other more
spec tic pests,  to T idustrate *he rationare used by breeders to
determine whe*taer to initiste o breeding program and some of the
problems taced anc *he sssistance needed In conducting an
efttect ve Lroad ng program *tur insec* resistance,

BREEDING OBJUECT IVE D

fn establisring preecing ob,ject ves, tre Lreedur has three maln

questions, The<e are: .
‘. Is the objective Important?
2. s there sufticient piant var'ability to give & reasonsble

expectat on of acrleving the objoctive?

]

Are trere methocs avaiiabie for selecting In breeding
popuiations for the requ red plan® character istic?

For He!loth . s resistance 'n chickpeas the answers to some of
these questions are not clear. Undoubtecly Hellothis Is the main
pest of chickpeas In *erms of (15 occurrence and damage caused,
However, surveys by our entamulogists, [t they provide an
accurate assessment of crop less, suggest that percentage pod
damage in farmers' fields !n indie |2 reletively smali, rangling
from O to avout 30% with & mean cf 8%.

The absciute cust ot conduc® rg s breed ng program Is a
negligible propertior ot even the ssmallest louss caused to an
Importent crop - for examplie nere, B% cf six mlillon tonnes s
aimost a half miliion tonnes wor*n about US § 150 milliion
ennually to Incdia aione end a'most as mun! o ‘he cost of running
the entlre internationa&i agricuitura: research system,

More important are: . w!ether resistance can be
ecrporated without sacriticing existing yleld levels, which Is
ne’ olways posslbie, and 2. whether other breeding objectives

would give a better return On Our resources,
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For rnat'onal programs such considerations are extremely
‘mpor tart  and may preciude the Initlation ot a progrem - such
activ: *'es theretc e become very !flrmiv the responsibiiity ot the

‘rterneticona. network, developin;g ‘resistant sources and mak [ ng
*hem ava ‘abie *o national programs.

With regary *o the aval'abl!iity ot resistance there seems
i'rtle  Zoudt that worthwhile  levels ex!st. Several cermplasm
access.ons and breecing . 1nes ‘dentitied by our entomologists
heve . ven cons'ctent!y les:. than 10% pod borer demege in
unsprayed ¢ond ' tlons wher the best adap*ed rultiver has recorded
tetweer 'Y ang 18% damace.

Woe ¢C noet know the has'lys of  the res’'stance. Polypheno!s,

mai’c ac ¢ and Cther [ lant chemicels heve been verlously
‘mp i icated, cond i tioning Hoth antibiosls and preference
mec har  sms ., anctypeas which produce ool seed ylelds desplite

righ borer damagye wuggest tclierance moechanlisms may also occur,
Avoldarce may be teas ble n nor*h India, by the utiillzation of
short duration cultivars which can mature betfore pest popuiations
reach camaging levels,

Whatover the mochan . sm, the most Important considerstlion s
wte*har  we can offective'y c<elect for resistance in breeding
poputat cns. fvicence from entumciogy and breeding <tudles s
net  encouraging. At prevenrt, or 'y tleid wcresning is possibie,
and alithough 't “as enaliecC the selecticn of qenctypes exhibliting
recuced borer damaqge, the variaticn withinr and between sessons in
hel igthi,g ‘ncidence and damage caused o too 4High 10 allow
efttec’ ve selecticn for recistance 'r breed!ing popuiations. In
particuiar, piant to plant variatior "< oxtremely high angd s &
ma_or tindrance 'n Lreecing.

BREEDING FOF RELICTANCE

Cince 1978, we have made 220 crosses 'n breeding for Hellethis
res:stance: 38 heve bwen rn dialie! compinatlions, t¢ <tudy the
inheritance of bourer recistance and tou recombine o fterent
sources of resictance ' ar attempt 1o strengthen exlisting
levels; 101 have been wit' acaptea cuitivary to trensfer the
trait to ¢ ifferent agronom!c bLackgorunds; and, ' have been made
t¢ combine He'! ioth:s andg w! it resistance to which most of the
Hejiothis resistant lines are highly susceptible, Uifferent
parents have been used 8s new sources of resictance have been
‘gent!it ec anc confirmed. They inciude des! and »abuii and short
tc long duration Ttypes,

The evaluation ot breeding popuiations has been conductéc
entirely Ir unspraye¢ conditlions 'n the field at a spacing of 60
x 20 cm, The generai procedure has been t¢ visuaily select on
the basls of borer damage, nciuding badly damaged plants for
comparison, and tota. pod number. Fercent damaged pods and seed
yleids are ther recorded ‘or each plant. Thouse elther combining

less than 10% damage and Qooc seec yie!d or with very heavy seed
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yleids irrespective of pod damage are advanced for further
testing. A few high borer plants are usuelly Inciuded for
compar son,

Using these methods., we have screened 227 F2s and S$131 F3
and more advanced progenies. In the F2s, populetion sizes ot 200
to 500 plents have been maintined depending on seed ava!labiiity,
Progenies are sown in singie rows of 4 m length with Anniger! and
K-850 every 20 progenies for comparison. Two sets pare sown,
Eariler, screening was practised only st Hyderabad, but from 1982
onwards, F4 and more advanced progenies are separated according
to duretion and long durationprogenies are now belng screened s+
Hissar,

fn the progeny rows, percent borer damage has  been
determined on ¢tive random piants of 100 or more rows 'r each
planting to compute correiations among generaticns an¢ between
plantings. Las? season, we bulked progenies which have exhit ited
low borer damage across generations an¢ these are now with the
entomoiogists tor repllicated evaluation,

in the genera! breeding program we are now &8lso selecting
our single plants [n wunspreyed conditlons and growlng one
planting of F5 to F7 progeny rows without Insecticide in order t¢
eliminate highiy susceptibles.

INHER!TANCE STUDIES

The parents and Fls of severa! cialle! serles, both des! anc
kabull and of differing duration, have been used to examine the
nature of inheritance. Indications from them are simlliar and are
illustrated by data from +trigis of desl crosses conducted at
Hyderabad In 1980-81 and 196 -82.

In both trials, there were signiticant difterences in borer
demage among entries, despite a very high c.v. Ir '981-82Z. 'n
1980-81, the two high borer parenty <howed significantly nigher
borer damage than the others, in accordance with expectation. 'r
1981-82, although ail the parent. were considerec tu bLe Icw
borer, one c¢f them had significentiy grester pborer damascge than
the others and simitar to that ¢! the higt borer check, Anr'cer’,
In both vyears, the Fle tencec tc be irtermediate Letweer *he!r
parents and general comtining abiiity var i ances were
significantly greater tran zerc anc much .arger *har Jeriances
due to speclfic combining ability.

These data are encouraging because in splte of the
variabllity we are encounter ng anC the quantitative rnature of
the variation, there does appear tc be a genetic basis for burer
damage an¢ the genetic variation is ma'niy additive so car be
handied by conventional breec ng metnuds.
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EFFECTIVENESS OF SCREENING METHODS

Comparisons of the percent borer damage of plants selected
visually for low or high borer demage Indicate that visusl
selection can effectively separste 'ow and high borer damaged
piants so that tedlous and lengthy counts of demaged and
undamaged pods are unnecessary and the seilection process can be
speeded up.

Mowever, the repeatabiiities of borer damage scores, both
within and between seasons, are not high, One example ot this
variab! ity Is illustrated by a comparison of the borer cameges
tor some FZ2 singie plants in 1979-8C and thelr F3 progenies !n
1980-81. While some maintaln low borer dJdamage ocross the two
seasons, some which were low In FZ are high in FX anc others
which were high In F2 show low demage !r F3,

There may be severa! reasons for such veriability but the
most |lkely cause !s fleld varlabi'lty in insect infestations and
this Is iliustrated by the variation In the percent borer damage
of Anniger! which, In these test. rangec between '1.! and 27'.7%
but in others has been even greater (from virtually rerc *o 60%),
Segregation In early generations and the smail sample s!zes usec
tc estimate the borer damages of the progeny rows are cther
sources of varlation,

Whatever the reasons for such variabi'lty, the correlntions
among generatlons, although wusually signiticantly qgrester than
zero, are low and account for only a minor proportion of the
variation In borer damage. Furthermore, they become smaller with
Increasing d!fference ‘n genera?t or, Correletions  among
difterent plantings In the same year:. are larger but, the
her{tablilty of resistance !s extremely smail, su trhet celection
tor the +trait will be Ineftective and expected genetic advances
smali., Thus, while Iin F5 progenies ot the {lrst crousses made,
65% of the individuals sampled showec iess than 10% horer demage,
In the eariler F3 an¢ F4 generations the percentage. were only
35% and 30% respectively, ‘ollowing selection of plants all ct
which had less than 0% borer dsmage 'n F7.

OTHER CHARACTERS

A further problem is to combine Helligth,s res. ctance w 11 Cther
desirable characters. To date, mos* ¢ the work has been
confined to Hyderabad anc while +he resiztance of shor*  duret!on
types adapted to peninsuiar India has peen firmiy estabiished,
the resistance of medium and long duretior types sLited 10O
central and northern Indla requires coné¢irmaticn,
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It has aiso become evident that the genotypes with the most
resistance to pod borer sre aiso highiy susceptiblie to fuserium
wiit. We are theretfore screening progenies of eariler crosses In
e wilt sick plot at Hydersbad and heve [dentifled singie plents
end progenies with wilt resistance and these ere being screened
tor pod borer resistance In the unsprayed eres and egalin for w!it
resistance to Identify those progenies which combine the *two
resistences, Ne have @also Intercrossed w!it and pod borer
resistant genctypes and thelir F2s are being screened Initialiy
for wiit resistance and F3 progenies for resistance to pod borer
and wiit, )

PROSPECTS

Good sources of resistance to pod borer have been identifled and
these hsave been [ncorporated in breeding programs. While borer
comage !s high!y varliabie probably due to varlsbillty in Insect
infestations which wliil make effective screening for resistance
extremely d!fficult there have been some encouraging sligns.

The +tralit has been found to be heritable and under
predominantly additive genetic control and so Is theoretically
manageable by conventional breeding technliques. Furthermore,
while there was |l!ttle progress from selection In F2 and F3,
correlations among generations are positive end usually
significant and by the F5 generat'on seldction had been effectlve
‘n Increasing the proportion of Indlviduals with less <then 10%
borer damage to about 0.65. Thus, although we can expect many
escapes, especially In early generations, repeated selection for
fow borer damage wiil be eftective In identifying resistant
genotypes. However, the effectiveness of the selection and the
efticlency of the program wou!d be considerabiy improved it we
could ensure more unliform tleld !nfestetions of Hellothls iarvae
or had laboratory or blochemica! screening procedures.

One other point, Breeders are frequently accused by
entomologists of producing high susceptibliity by breeding under
an Insecticide umbrelia., | belleve this [s rarely the case and
It should be remembered that the breeders have many characters to
cons!der and there w!!| always be some materials that require
protection. in chickpeas, ! pelieve we have 8 situation where
borer susceptibiiity ranges between moderate and very high and
that the Ieve! of Insecticide protection usualliy given Is low
enocugh to allow these differences to be expressed and the
dlscarding of the high susceptibles merely because they yleld
pooriy. In support of this, in tests of low borer anc breeders'
llnes In sprayed and unsprayed condltions, we fing Iittie
evidence of interacticns between genctypes and Insecticl!des,
although Anniger! does yleld poorly without protection and
responds better to Insecticide. Similarly, many of the jow borer
lines |isted by entomologists are In fact selections from the
breeding program. Thus, there Is Iittie evidence that In
chickpeas, we have selected for high susceptibitiity - our problem
now is how to move towards higher resistance.
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Finally, we should keep the problems of breeding tor
Hellathis resistance In proper perspective. Breeding for seed
yleid Is s mejor objective of most piant Improvement programs.
yet In these studies In no cCese was there a positive correlation
among generstions nor detween plantings of the seme generation
tor seed vyleid. it we oere to Question the eftectiveness of
breeding for Halligthis resistence, we should certainly query the
utility of breeding for yleld.
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PROGRESS IN RESEARCH ON BIOLOGICAL AND CULTURAL CONTROL
OF PULSE PESTS AT ICRISAT

S.51¢4hensnthem
Puise Entamology, ICRISAT,
Fetancheru PO, %02 324, AP

Jatroductlon:

The scope for biologlcal and cultural control Is obviously
limited to only as supporting the Impact made by resi/stant variet'es
end/or !nsecticide use In our pulse crops,. Research a8t (CRISAT
during 1976~83 has been mainly directed towards collecting basic
information, and the 'action phase' Is yet to start, We have
coliected extensive deta on neturel enemy activity within and
between seasons *to understand the variet cr: ¢ (ops In the natural
contro!l of pests. The Pulse Entomology unit studlied 8 number of
pests in the sole crop situation, while our Cropping Entomology untt
provided substantia! base dnta on naturs! enemles of Hallgthls In
reletion to intercropping. The points mentioned In this wr'!te up
are based on the contribution by both these unlts at ICRISAT,

Basic Intormation on complaxity of natural snemy Actiyity:

Neture! egg perasitism of Haliothls was found to be very iow
(generally below 1%) In both chickpea and [igeonpes. Larveal
parasitism of Hallothls 'n different months (1977-82) renged from 2
to 42% in plgeonpea w!th many specles emerging dominated by
dlpterans, particularly (arcellas l1llieta. On chlickpea, the
parasitism ranged from O to 198 in the same period, with fewer
species emerging and the hymenopterar perasites were dominant,
particularly (ampoistis chloridens. In pigeonpes, there was a drof
In larval parasitism observed 'n November/December and ascending to
greater levels durling January/February.

We examined the parasitism of podfly (Malanagromyzes obtuss).
which was very ilttie understood. Our extensive sampiing has shown
the occurrence of Ormyrus and Eurytoma, 'n addition to Euderus which
was the only genus reportec previously on this pest, A cooperas?'ve
survey with AICPIP entomologists conflirmed that al! these paras!tes
ore fairly well distributed In most pligeonpes growing reglons,
accounting for 10 to 20 parasitism,

We observed that the other pests [ike plume moth (Exe|astls)
and leaf +tler (Lydla) alsc were parasitised, but the parasites on
them d!d not shift to Hellothls; nematodes (Haxamermls/Ovomarmis)
do occur In several lepldoptera 'ncluding Hellothis, early In the
season bu*t are seldom found octive later. Onily an Ichneumonlid
{Esr1borus) and tachinlid (Paiexorista) occur on both Hellothls and
Adlsura, both these pests occur aimost together during the frulting
phase of pigeonpea and sc offer l1ttie scope for useful shitt,
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The natura! enemies of Hallothls Infesting sorghum do not seem
to be shitting eftect!vely on t0 the same host on the leter fruiting
pigeonpea, though aveilable In the same location., Egg parasites
(Irichograsms) dc not transfer to chickpea aiso, while the dominant
iarvel parasite (Campoigtis) !s seen to be sctive on chickpea. This
paras!te was also seen tc be abie to survive on 20 ditferent piants
all through the year tollowing Its host (H.armigars). Such data are
eval!iable for number of Hallothls perasites, Of the 77 <pec 'es of
parasites found or H.armigers, 8 were detected also on H.paitigars
(moin!ly on saffiower’, and 5 on H.assults (mainly on Dature weed).
Or Coampoletlis, 'C specles of hyperparasites were observed to occur.

Limited attention was 8iso psld to the study of predstors, L[
now know ¢f *he potential of a number of arthropods and & few t!rds
as predators on Hallathis. Sampling methods were evaiuated for o
new common group of predetors., We attempted some quantiflicat!on of
predation by birds by coverling strips of 'nfested crops of chickpea
by bird proof netting.

Increasing the plant density and Introduction of reslistant
cuiltivars resulted Iin some reduction in Hallgthls parasitism, bu*
this effect was too smail to be considered Important,

Ettorts towards manipuiation of natural contrql:

Introduction of & tachinl!d perasite (Eucelatorlg bryanl) from
the USA was evaluated for four sessons. Whlie severa! Interaesting
results were obtelned in laboratory and fleid cage tests., bes!des
successfu! rearing of over 60 continucus yenerations, we cculd nu?
get them to establish In our tlelids. The evaluation of other
promising exotic agents msy be taken up sooun,

The natural egg perasitism ls low !n plgeonpea, and isboratory
tests suggest repellancy to be mainiy from the pods. We recently
inltiated & coliaborative study of severa! varletles to see !t ther
are chences to emplicoy vorleties which are lese repellant to such egg
parasites (Jrichogramma specles).

Limited testing has been made to confirm the uti ity of virus
(NPY) in Hellpothis control on chickpee.

Scops for cultural control:

The major thrust ‘< on employing beneflicla! cropping systeme
and cropplng entomoiogists have produced consliderabie ceta o
Intercropping. We aiso studied the effect of a range of plent
densitles In plgeonpea (2.2, 4.4, 13,3 and 26.6 plants/m ; and
chickpea (8, 16, 33 and 67 pieants/m ), with several cultivars, under
pesticide free conditions. There was genersliy no benefit apparent
In such manfpulations. The Haligthis popuiations Incressed wlth
closer spacling, but with no signlticant chenge In % pods damaged
and/or yleid. Tests with resistant versus susceptible cult'vars
also Indlicated that there were nc substentie: cltenges In pod damege
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{at harvest) due to these plent density alterations,

Ibe gaps and the acops for ftuturs mack:

We have yet to Identity economics! methods of augmentstion of
the native natura! enemies. These mey Include cheap mess reering
ond relesse systems, bes/des others. We may continue ¢ mur’t¢r *h
impact of promising practices/!nputs/cuitivars on the nsturt! «rat
sctivity, so to be least disruptive to naturslly occurring
biological control. We could be considering more actively the
utiilsation of virus In Hallathlis control,
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PROSPECTS FOR NATURAL EMEMY UTILISATION IN
PEST MANAGEMENT ON PULSES

T.Sank aran
Principsl Entomologist, CIBC,
Indlan Stetion, H.,A.Farm P.0O,,
Bangaiore 560 024

lntroductlion:

Grain iegumes form an Importent part of the essential dlet of
vast numbers of people in the tropicel countrles, where they are
mostly cultivated by tarmers In small hoidings with Inadequate
provision for effective control o«f pests thet often cause serlous
yleld losses. Chickpea (Licer arietlnum) end pigeonpes (LajADuS
cajan) are grown over adbout 10 milliion ha In Indla, the former
occupying about three-fourths of the srea. They are also cultivated
'n  many other countrles, The  potential of high-ylelding crop
varieties s not alweys matched by resistance to pests and pathogens
or by the avaliable agricultural inputs such &8s water, fertl|lzer and
pesticlide that are generally beyond the reach of poor farmers, even
essuming that all these will be used retionally. According to »
recent estimate (Reed and Pawer, 1982), the annual 10ss caused by
Hallothis armigars (Hb.) to chickpea and pigeonpea In Indla may exceed
$300 miition, This Is oniy one of the mejor pests of these crops.
Others undoubtediy add to this enormous loss. Therefore, pest control
measures wil| have to be adopted and the present strategies Improved
to maximise pulse production, The best approech to this goal Is
through pest management, Including the utmost utitlization of existing
and promising additions! bdlolioglice! control agents In » manner that
reduces the recurring investments In pesticides and equipment an¢c ~1
the seme time helps to maintaln the ecological betlance In the cry
flelds. The role of biotic agents In Integrated contrci of pests hes
been dliscussed by the author elisewhere (Sankaran, 1977). In thils
brief paper the possibliilities of wusing Indigenous and Introduced
nature! enemies of the more Importent pests of chickpea and pigeonpes
are conslidered.

Key Pasts of Chickpsa and Plgsonpss:

In Indla chickpee and pigeonpes are both attacked by & large
number of insect pests, mostly polyphagous species causing only minor
or localised damage, and many of them are common 1o these +two crops.
However, plgeonpea attracts & larger complex of defolliating,
pod-bor ing and sap-sucking Insects. Hellothls armigara !s consldered
to be the most destructive and widespread pest of both pulses, The
podfly Malanagromyza obtusa (Mall.) Is the second most common pest.
The pyralld borers Etialia zinckenella (Treit.), Marasmarcha pumlllc
(Zeller) and Maruca testulalls (Geyer) are an Important group of pests
attacking both these puises while the plume moth compiex consisting of
Exalastis atomosa Wism., Sphenarches anisodactyius Wism. aond S.cafter
Zeller, with thelr larvee intiicting similar damage, !s confined to
pigeonpea (Davies and Lateef, 1975).
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Pod iosses due to M.phtusa mey be 8s high as 868 and due *o
E.atomosz 208. Ave!isble Intormation on the Liclogy of these pests
has been susmmar ‘'sed by Saxens (1978) and Devies and Loteef (1678).
E.2lnckanalis end M.tastulalis heve s wide geographica! dlstribution
spanning Africa, Asia, Austrails and the Americas, that of the former
pest even extending to Europe. H.armigers 's cosmopceilten, extremely
poivyphagous and cften migratory. These three pests have bheern more
closely and extens've!y studled than the others,

Davies and Loteet (197%) heve. aisc pointed out some ¢f the
iscuna®e 'n our knowledge of these pests, for examplie, how some of the
specles carry over from one crop eason to  another during the dry
50850N, The tirst ‘rternational workshop on Hellothis management has
brought together & large voiume ov valuable data (ICRISAT, 1082),

Assassmant and Use of Indiganous Natural Ensmies:

Surveys carried out by CIBC and ICFISAT entumciogi/sts and others
in Incia have shown that Hallothis armigere has 2 large complex of
native parasites and predetors and there is similar Irfourmation for
Halliothis <pp. ‘n Eurasia, the USA and cther countries., Several
tachinids attacking Hellothis spp. &are known from Centrai and South
Amer Ica (King at.al, 1982; Greathesd and Giriing, 1982). The absence
or low Incidence of egg parasitism of H.armigers by Trichugramma on
chickpea and pligeonpea has been known for some years and |s consldered
to be & factor contribut‘ng to the bulid-up of [arge populstions
resulting r heavy vyleld loss (Bhatnagar, 1981; Yadav and Patel.,
1681)., Sithanentham (19B81) tound that +the temales of [fucejatorls
hryani Sabrosky, a neotroplical tachinid thst was introduced Into Indla
by CIBC and later became estatiished 'n the fleld, preterrec the
‘arvee of H.armigera on plgecnpea +t¢  those on chickpea., Simlilar
studies on al!l indigenous (and Introduced) parasites would Indlcate
their iimitetions in checking the same host Insect on various
alternative plant hosts, Chickpea piants produce an exudation
containing malic oand oxallc aclds (Purseglove, 1968), which may
dgdlscourage some species cf parasites, Susceptible and reslictent
varieties of crops show differential levels of parasitinm. cf pests,
Such plant characteristics and various aspects of plent/pest/parasite
inter-reiationshlip should be investigated before auymentative and
inundative releases of native parasi/tes are carried out.

H.armigars and Maruce testulalis heve & very wide host gpiant
range, although the iatter i:c mceti, restricted tov “*te ‘tamily
Papillonacese (Tayior, 1978). Our knowledge of the perasites of
Meianagromyza obtusp ond Pterophorid pod borers s mesgre., Some of
the important parasites of Etiells zinckenei .z end M.testiialis ore
Ilsted ir 2 status paper of CIBC (CiBC, 1978), Very .ittie is known
about the parasites that are specific to M.testulalls.

There is considerable scope oand urgent need for intenslifying
resesrch stud'es on the natural enemies of the ma jor pests ¢f chickpes
and pligeonpea., Conservatiorn and augmentation of native naturs!
enemles are vaiuabie aids 'rn pest management anrc should not be
Impaired by ncompatibie pesticide Ttreatments, Farmers are often
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persuaded to use pesticides that are readliy aveliable In the loce!
market but not realiy effective, and safe to non-target organisms,
Ctticlal recosmendations end regulstion of pesticide usage have
therefore to be carefully enforced 1c ensure the success of pest
manasgement Objectives. Some basic Information on the reist!ive
tox!city of severs! categorles of pesticide to arthropod parasites and
predators Is aiready avallsbie (Croft and Brown, 197%). It is also
desirabie to select strains of natura! vnemies that are resistant to
pesticides and to use them,

Techniques for mass-breeding of hymenoptercus and dipterous
parasites of Haligthlis are known end can be employed ir Inundet!ve
release programwes. Bennett (1960) has described the methods used for
breeding six common specles of perasites of Ancylustomip sigrcorea
(Zel1.), which are worth trying, with modifications |f necessary, for
perasites ot other lepldopterous pod borers of chickpea and plgeonpen.
A.stercores Is 8 pest of both these pulses In Central and South
America. Amcng  predators, Chrysopa  spp. ore asmensbie to
mass-breed ing and have been used aginst Heljathis on cotton. Thelr
use on pulse crops merlts consideration, Wherever methods of
large-scale production of natural enemies have been standardised they
could be taken wup by commerclial Insectarles for extended use by
farmers.

The potentisi cof microbial control agents s yet to be ftully
explolted in Indis. A nuclear polyhedrosis virus of H.armlgera has
g/ven promising results In fleld tria s on chickpea (Narayanan, 1980),

Bacllius thuringlensis Berllner merits fleid evaluation against
lepldopterous pests of chickpea anc¢ plgeonpea but has become the

target of much lil-founded critic sm of It &y & threst 1o the siik
Industry. Mulberry s grown only in certain I|imitec srea: and
sericultural operations are mostl!y carried out away from crop flelds.
An expert committee set up by the Indien Counc'i of Agricultura!

Research with Dr.H, R, Araker! a< {t. chairman weighed al! the evidence
from varlous sources and conclusively recommended thet B.thuringlenals
is safe end suitable for use !n crop protection In India.

introduced Natural Enemies In Paat Managsmen?:

introduced parasites have been used successfully to control grain
legume pests In some countries. Once establlished, an Introduced
spec les becomes &n Integral part of the ecosystem anc therefore
subject tc interaction with other factors of the environment in the
some way as native blocontrol agents are. In severa! Instances of
successful classical biologice! control occaslons! disruptlions, such
as the subsequent use of non-selective pesticides agalnst the same or
other pests and the removal of wiid plants thet may be used by the
adults of certain perasites as sources o¢f necter, etc., may cause
upsurges In pest population by acting adverseiy on the nstural
enemles, Classical biologlcel control and pest management strategles
should not be viewed as being mutually exclusive in thelr scope and
the concept of pest management as only Incliuding the ut!lisation of
native natural enemies. Introduced neture! eremlies, tc bLe successful
In controlling the target pests, have *to posses: sdvantageous
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intrinsic chearacteristics, such as high reproductive potential,
abliity to seerch for thelir host/prey even st low density levels, end
sdaptabliity to the physicel environment. 1f species having these
superior *ralts are avalisbie they would be of greater vaiue than
native speclies !n pest management.

Three notable exampies of successfu! biologice! control of graeln
legume pests by exotic natura!l enemlies are the contro! of Etlalla
2inckanml (s end Maruce tastuialls on plgecnpea In Meuritius by
parasites of Ancylostom!s stercoree introduced from Trinided, thet of
the beantly Qphiomylip phassgi! (Tryon) in Hewel! by perssites brought

In trom East Atrice, and of Epliachnse variavastis Muls. in the USA by
a parasite shipped from Indla. With the last of these pests the
'ntroduced parasite s wunable *to survive the winter and Is beling
released Inoculetively every year. The paresite has high fecundity
and host-searching abllity which help it tou prevent pest bulld=up
(Stevens gt.al, 1975). However, *he wvirc' 7 t'tional natuyral
enemies has continued and an ectoparas’'tic mite from Centra! Americe
has aiso been Introduced into the USA and Is being evaiuated.

These examples would show that concerted efforts to Introduce
promising additional parasites against pests cf chlickpes snd [ 'yeenpes
In Indla and other countries are warranted. The Nationa! Centre for
Blologica! Control, Indlan Institute of Horticultura! Research (IIHR),
Bangalore, hes oarranged with CIBC to" obteln three specles of
hymenopterous jarval parasites ot Hallothls, namely Apantalas
parginivantrls (Cresson), Campoletls flavicincta (Ashm.) and Cheionus
lnsuiarls Cresson, from the neotropical region. A |aborstory colony
of the first of these has been estat!!shed st |IHR, All the three
species are polyphagous. Nuc leus stocks of Auantealss kazak Telenge
and Hyposoter didymator Thbos. frum southern Europe are expected to be
Imported shortly through the CIBC Station In Switzeriand., Both these
parasites have been shipped to Cape Verde Islands during 1982-83. I'n
New Zealand A.kazak relessed against H.armigera during 1978-80 was
first recovered In 198! and has since then spreed to new sreas, giving
up to 608 parasitism (CIBC Annua! Report, 1982-83), A number of of
cther potentialily valuable paras!tes of Hellothiy exlst in dlfferent
oreas (ICRISAT, 1982) and these shculd be tried In others where they
are absent,

Maianagromyzs obtusa !s not knowr to be & pest cutcide the indlan
sub-continent, Parasites of related beantfiies occurring In other
parts of the worid shoul!d be Investigated and evaiueted &8s possibie
blocontrc! agents against M.obtusa. Similarly, the natural enemies cof
plume moth borers require detailed studlies and assessment,

The chences of successful nstural enemy ntroductlicns  ore
directly proportiona! tc the magnitude of the effourts made tc study,
obtain and evaluate the maximum number of promising specles., The
present scale of operations in relation tc pulse pest management [s
Inadequate. In view of ICRISAT's speciei concern with pests of
chickpea and pligeonpea 't is suggested that '+ may Include the
introduction of neture! enemies c¢f <these pests In Its on=golng
programmes. ICRISAT Certer &t Patancheru has & quarantine faclllty
workIng in close collaboration with the Plant Protection Adviser to



the Govermment of Indis who Is the authority vested with statuiury
power to permit the Introduction of exotic beneticlal organisme intc
this country, CiBC w!lii be In a position to assist with the study,
selection snd supply of natural enemlies ftor use In puise pest
nanagement

Riscussion:

Pest management techniques call for sdequate sclent!fic knowledge
of pests In relstion to thelr netura!l enemies, Including @ proper
assessment cf the contro! value of native parasites, predators and
pathogens, and ot the ways In which existing speclies may be mede more
effective and also more efficlent wpeclies can be Introduced frae.  “‘tu-
areas, '! possible, to glve better results. Predators are ¢eoor -
feedors but some of them are very Important eand amensbie to
manipulation and sugmentation by artificis!l methods. However, very
{ittie has been done *to explore this aspect in the control of pulse
pests. Such work has been done mostly for pest management in coutton,
The prospects for Introducing edditionsal predators tc contro! pests of
chickpea and pigecnpea are not very encouraging. With the Infurmation
aiready aval'able concerning the parasites of Hellothls armlgara and
related specles in Indle anc ¢*ler countrles the transtfer of promising
specles from one area tc another |s feeslible and could be taken up
Immed istely. More extensive surveys and detalled studles i other
iepidopterous pests and on beenfl!lies and ¥fhelir natural enemles are
necessary and should receive high priority in future research
programme. The successful bloioglical control of some of the major
legume pests 'n Mauritius, Hewall and continental! USA has demunstrated
the beneflts of natura!l enemy !ntroductions ancd the prospects for this
epproasch as &8 tool in the menagement of pests of chickpea end
pigeonpea. Cince these twec crops are mostly grown In small holdings
by farmers with a low Income, natural enemy introductions are possibie
onfly with iastitutional support, Other complementary practices !lke
the use of resistant varletles, conservation of netive netursl
enemles, and change In crop schedule etc. are best organised through
farmers' cooperat!ves and oxtentior agencles. Commercia!l Insectarles
have 2 useful role to play In promoting Inundative releases ¢f rative
nature! enemles.
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PROGRESS IN INTERCROPPING AND INSECTICIDE WORK AT ICRISAT

C.S5.Pavar
Cropping Entomoiogy, ICRISAT
Patancheru PO, 502 324, AP

lntarcropping = past and parasitolda:

intercropping, growing two or more crops together on the same
plece of iand, Is an age o!d practice evolved n the farmers'
tields. There !'s no doubt about the mer!ts of this system over the
scle system In many tralts Including Insect pests and dlseases.
The reascr why crops |lke plgeonpes are largely grown as Intercrops
wh'!le crops such 8s chickpea are grown as sole crops heve been
expisined In the |lteratire,

Intercropping at ICRISAT s being researched largely for Its
development so that the farmers can der!ve maxImum benefl!t from |t,
All aspects Inciuding entomology ere being studled before an
orderly developed Intercropping system Is recommended tc the
tfarmers, Untl i now, the most studied Intercrops are
sorghum/p lgeonpeas and malze/f geonpea. Ml jet/plgesunpea,
groundnut/pigeonpesa, blackgram/plgeonpea etc. are now being
studied, .

We have, over the years, largely studied He!llothin, which is @

pest of all crops, eond In Intercrops Is common to both the
compohents. Hallothls and !ts parasitic and predatory fauns did
not show much verlation In sole and Intercrops a'*te. ' s

some effect on other pests which are specific tc Indlvidual crog
components, We recorded the parasite compiex of Hellathis to be
cifferent n cereals and pligeonpeas. Hymenopter an parasites,
Including the egg parasites Irichogramma spp. which are most common
on ceredls do not trensfer subsequentiy to plgeonpes which plicks up
Haliothls stteck wlith the hervest of +the cereal, Dipteran
paras/tes are seen large!y on pligeonpes.

lnascticide use ln plgecnpea:

Unilke many other crops, pigeonpes s highiy attackec by
Insects. The pod borer Hallgth's armigerp which atteck the crop in
flowering and podding stage damage +*he crop heavlily, fr. the
absence of Insecticide application. the compliete crop ls lost to
thls !nsect 'n some years. Mot farmers, In splte of ewereness of
this damage, do not apply insecticlde on this crop anc those who do
often tali to get good ccntroli. The reasons for this have been
studied at ICRISAT, and practical solutions tave been worked out
for the benefit ¢f the farmers. We advocete the following to the
farmers,

1) Intercropping the pigecnpez w'th sorghum, malize, mlliet,
blackgram, greengram or soyabear nvolving the combination as ) row
of plgeonpea anc¢ Z rows of the other crop. With the harvest of the
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compenion crop which Is normally before flowering of pigeonpes »
sufficinet space !s obtained between the rows of pigeonpea. This
eases the maneuvering of the spray machine through the crop.

2) Uitre low volume spraying using the controlled droplet
spplicetion technique wherein a |ight and hendy spray machine Is
used has been tested successfully. This has no problem of
manoeuver ing through the crop, and has no requirement for a high
volume of water. ‘

3) it is essential to use » sultable insecticide, tormulation,
and dosage. Timing the application with egg end lerva! counts In
the flei¢ wiil glve the optimum results,

We have now resesrched these aspects enough at «ur resesrch
center and have been taking up demonstretions In the fermers'
flelds under our on farm resesrch project going on In dlfferent
steter ‘rn indie for the “transfer ! <*re Vertisol wetershed
technoiogy developed by ICRISAT,



SUMMARY OF CHICKPEA PEST MANAGEMENT RESEARCH N
NORTH AFRICA AND WEST ASIA

C.Cardonas,
Food Legume improvement Prograswme,
{CARDA, PO Box 5466, Aleppo, Syrile

fo North Africa and West Asia, kabuli type chickpes Is largely
grown and the crop has few Insect probiems. The chickpes leaf miner,
Liriomyzs cicer!ns Rond. end the pod borer, Hellpibls spp. are +the
mcst  Important tleid pests In the region. in storage Lallosabruchus
chinansis L. Is the predominant species. Research on these pests of
Importence ‘r this reglon end their mensgement 's In progress et the
internationa! Center tor Agriculture! Research In Dry Areas (1CARDA),

Yielc losses due tc leat miner and pod borer attack hsve been
caiculated as 188 in winter planting anc 20 to 25% !n spring planting.
Repeatec y'eid trials have suggested that in northern Syria ieaf miner
accounts for approximately B85% cf +the tote! losses due to insect
attach. 'n southern Syria and northern Jorden Hallothis seems 1o  be
more important, the average pod damage being 5%, Yleic trials to
measure actua! losses have not been conductec outside Syrla.
Likewise, quantitetive estimates of losses due to [.chinens!s are not
avaliable.

The host range and dlapause potent!al of the leat mine:r anc the
pod borer have bLeen relatively wel! studied but the role ¢t the
environment in the bulld-up of these wpecles has to be more thoroughly
investigated. Recent results Indicate that If winter planting becomes.
8 general 'zed practice In the reglion this may have an Impact on
Hallothis Infestation levels. A routline monltoring of insec* pests o©f
chickpesa In winter and spring plentings Is now In progress,

There are not many ¢iternatives for control of Insect pests In
chickpes. A few natura! enemies have been !dent!fled but there seers
to be littie scope for wusing them [n & pest mansgement system,
Neither the leaf miner nor the pooc borer are responsive t. changes 'r
plant densities and pienting dJdates within a giver ueason. Most
research has been done onr chemica! contrul ang several efficlent
insect!cides have been Idertifled. Future researct or chemical

controi will concentrate or the economic snelysls of varlous
alternatives 8s wei! as in the cetermination of c¢riticei perlods of
controi and econamic ‘threshc'cs., Ir relation t¢ this, & detesi!lec

study ot the neture of feaf miner damage is now In progress,

Most emphasis |Is be'ng g¢iven tou the search for sources of
resistance to the leaf miner. A visuai rating score ftor leat miner
damage ranging from ! t0 9 has been developed for mas: «creening
purposes, More ¢than 6000 chickpea genotypes have been eveluated,
from these, 25 have been selec*ed as most resi/stant and 12 of them
have been reconfirmed. Four high!y susceptible checks have 8isc been
Ident]fiec. A few selected gencrypes were yield-tested under
protected and ncn-protec*ed conditions with promising resuits. A few
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crosses have also been made end the segregating populstions will bde
evaluated In the 1983/84 season. Simulteneousiy, the mechenisms of
res stance are being studled,
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RESEARCH OM PULSE ENTOMOLOGY AT NATIOMAL AGRL. RESEARDH
CENTER, |SLAMARAD

Kha!!que Ahmed
NARC, Nstiona! Perk Roesd,
P.ONIH, Isiamabed, Pak!sten

The entomologicei research !n the pulses programme at Natlonal
Agricuitural Research Centre, |siamebad was Initiated In the begianing
ot 1983, The puises programme has the mendate to Improve the
production of chickpea, mungbean, blackgram, lent!| snd pigeonpes.
These crops are & major and cheap source of protein suppiesent to the
dlet of & large section of popuistion In the country. Since chickpea
moets BO% of the domestic requirements and occuples 768 of the ares
under puises It is aivays a point of major focus. The me!n object!ives
of entamcioglical research in the programme sre to eveluate the Iosses
caused by Insect pest complex on these crops with speclal reference to
the sttack of pod-borer Hallathis Armigara.

Ot all the crops Included In the program, the chickpee and

pigeonpes crops were found to be most susceptiblie to Hallathls

at this centre. The damege caused by this pest to the rab!

crops In 1982-83 (speclally chickpea) ves so severe that only a few kg

of the seed could be procured from the large cultlvated sres. A heavy

larval population of H.armigara wes siso seen damaging the lentil crop
(Lens cullnarls) during the late crop stage.

Anryay of pulss crops at NAKC:

A detalled survey of chickpee wvas condeucted during the last rab!
season to record pest Infestation on this crop. The survey revealed
heavy !nfestation of Hallothis Armigara over the period extending from
March to May. This yesr Hallathia Infestation on plgeonpea st NARC
was not noted to be alarming but a coreld bug, glbhbhosa
appeared In great numbers In June and July and a cantharid beetls,
Myiabris pustuiata sudden!y attecked the crop In the last week of
October. Some heteropteran insects e.g. Nexars yiridula, Riptortls
lineatus, Acrosternus graminea, Plszodorus rubrofasclatus, Clstus
bipunciatus and SIanQZygum ApeciQsum wers a!so recorded on plgeonpea.

Eharcmcas trap catches:

in cofisboration with I[CRISAT <thres pheromone +raps are In
operation st this centre and ten et other coordinating units In aill
provinces of the country. These traps were Installed In February
1983, with the objective to study the pattern of population
tluctuation of H.armigara through different months. The moth catches
during the iest chickpea season sre !liustreted in Table 1. Besides
popuietion studlies the pheromone traps mey have reduced the chances of
meting frequeacies of H.armigera fesasle thereby resuiting In
possibilities of Incressed mon-visibe egg laying.



Natural contral slsments:

During the !ast rab! season effcrts were also concentratec In
tinding netura’ enem'es (insect paresites) of H.armigara. These
efforts resuited in finding twe effective hPymencpterous parasites
parasitizing the Znd stage 'arvee of M.armigara on wheet crop et this
centre. The {'rs* parasite which Irfucted the pest with high
frequency was s braconig, Apanteiss rutlcras (Ho!l'lday) and the «econd
pares!te was an Ichneumonic¢, (appuletis chiorideas 10 which
parasitized 2nc¢ stage larvee of th's pest,

Ouring the current rabl! seasc: (83-84) the tirst Inc!dence of
Lampoiatis chioridens has been observed parasitizing H.armigers !ervae
‘'r the 2nc¢ week ot November, ir a chickpea sow!'ng date anc plant
popu a*tion trial, and the date o©n paras’'te incldence oare heing
recorded.

Raaring of H.armigara on artificlial dlet:

The mass rear'ng cf F.armigarg on artificlal dlet was undertaken
trom the first week of Aprii this year fur conducting experiments or

chemica! and bicloglica! control ot this pest as well ac 1t woreening
tfor host piant resistance, The artidiclal dlet developed at this
centre for mass rearing of thie pest has served the purpose well and

by now the s!xth jaboratory geners*icn ¢! F.armigers '« ‘v progress.

A preiiminary four replicated trlai us'ng adult Inccuietion of
h.armigara or mungbean was conducted, Four pairs of (aboratury resred
4th genera*’'n adults were ‘niculated 'n each of the cne quere meter
ny.on net caegeé cne week prlor Yo start of fiower 'ng, Each caye
enciosec meariy 40 pients (row to row distance 20 cm, piant ft¢ piant
distance 10 cm), Cbservation reveaiec 1hat more *than 9%% c¢f the
tiowers were eater Ly the larvoe cf H.armigera onc thu ‘e
enciosed in the cages gave no yield, It 1s evident ‘¢rom the
‘noculation results of this exper iment *rat although H.armigara 's not
normal!y & pest c¢f mungbesn due tc its poiyphagus nature, 1he tender
shoots and fiowers of mugbean were en*irely eater, This observation
a!so contributes to the !des tret at any moment witt *he passage of
time, this Insect can assume pes? ctatus on mungbear.

Euture plan of work:

1. A country wide survey of me or chickpes growing areas wil' be
made to finy out the cistribution anc losses caused by H.armlgers.

2. Stucles wll| be undertsken tc¢ Identify chickpes germplasm
Iines resistant/tclerant to H.armigera.

3, Investigation wouid 8lso be made tc expiore the possitilities
tor use of blologlica! contrc! ¢ ements 'n reducing the lep'dcpterous
pest populations, with special reference tc H,armigera.
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4. Work on biology snd ecoiogy of major pests of food legumes
would be Initiated from the view point to study the pest populetion
dynamics.

Table ': Date of Mallgthis pheromone fraof (e'Cler o€y
Metional Agriculture! Research Centre, !siemabed.

Trog ! Trap 7 Trap ! Treap 2

Average Averasge Aversge Averasge
Months Weeks moth moth months Weeks moth moth

catches/ Catches/ Coatches/ Ceatches
day day day day
March  2nd 29! 36.0 May st 10.0 12.7
1983 rd 371 38.0 1983 Z2nd 1.3 13.9
4th 52.% %1.3 3rg 11.6 5.7
ath 12.6 9.3
Aprii st 79.1 87.9 June st 17.9 5.1
1983 ind 164.4 180 . 1983 . 2nd 52.3 33.7
3rd 67.1 47.9 3rd 39.1 18.7
4th 62.4 61.9 4th 7.3 9.6
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CHICKPEA PEST STATUS IN JORDAN

M, Akkow |
Fecuity of Agriculture, University of Jordan,
Aswnar , Jorden

Chickpes (Cicer arist!num L.) !'s an Importent food legume crop
grown In Jordan, The esrez planted to chickpea has decreased from
3%,000 donum (=3,500 he) In 1975 to 19,000 donum (=1,900 ha) In 1981,
This decrease Is due to many reasons, one of these beling the attack by
Insect pests,

Preliminary surveys on chickpes Indiceted that the crop s
sttacked by seversi Insect pest species. Much of the damage Is cesused
by pod borers (Hajlpthis spp.) followed by lesf miner (Liriomyza sp.).
The '!oss caused by pod borers reaches up to 2085 In some arees . No
estimote |s avallable on the ioss caused by the leaf miner demage.
However, the ioss may reach up to 108 or even more. Another pest
frequently observed Is the biack aphld (Aphis cracclyvora), the knpown
vector ¢f the stunt dlseesse.

A research project on chickpea pests sterted In 1982 sesson with
main emphas:s on the pod borers. Monitoring the pest popuiation was
inltiated using sex pheromone treps supplled by Dr.C.Cardona
(Entomologist, FLIP, ICARDA). Three +traps were statlioned at three
glitterent iocet!on: !r rerthern and centra! Jorden. The peak of
Halicthis popuietion was In early June with early catches from 1st
May, Low pod Infestation levels were noticed early In the season and
ranged from zerc up to 128. However, the losses at the meturity stage
resched up to 20%.

Larvai tleid collection Indicated that 90% of the emerged adults
were H.armigara. This percentage needs to be confirmed In the next
season, The major mortallity factor Is perasitism; a large number of
Hellothls larvae were parasitised by a hymenopteran perasitold
{unident!ftied).

No work s beling conducted on the use of Insecticides and host
plant resistance. However, the following ereess are Important for
future research:

1. Continue monitoring pest population,

2. Continue surveys on chickpea pests.

3. Conduct exper iments on the use of Insecticlides.

4. Continue the work on the speclies composlition of
Hellathls compiex.

S. Continue work on leaf miner damage throughout
the sesson.

6. Continue studying the effect of planting date and
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the interaction with chickpea varlieties on the
losses caused by insect pests,

7. Survey on naturally occurring bloagents should bde
sterted.

Acknox iadgeamant :

[ wish to thank Dr N Hadded, Legume Program Leader, end
sclentists at ICARDA and ICRISAT tor thelr kind help end assistance In
our research,
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PIGEONPEA PEST MAMAGEMENT IN SRI LAMKA

Regional Resesrch Centre, Meha !lluppel lame,
Srl Lenks

Greln Igume crops presently cultiyated in Sri Lanke ere cCovpes
(Yigna wunguicuats), green grem (Y.radlats), bieck grem (Y.mungo),
soybean (Glycine max), plgeonpes (Cajanus cajan) end groundnut
(Arachis hypogasa). Some of these crops heve a long history of
traditional cultivation, but It Is only recentiy that they have
attracted research attention,

in Sri Lanka there sre over 40 species of Insects which are
recorded as pests of pigeonpes, effecting the crop et d!fferent stages
of growth. Due to raveges by these pests the cultivetion of plgeonpes
is limited to o smal! extent,

In recent years, considersbie work has been done In the following
areas:

(a) Populetion dynamics, (b) MHost plent resistence, (c)
Blologlical control, and (d) Chemicsl control,

Populaticn dynsmics:

Studies on population dynamics have been carried out through
|ight trapping and blmonthly plenting of the crops. This work Is very
recent and has so far only ensbled conciusion to be drawn for
Ophiomyla . The peak population of Q.phsasqll could de
avolded by adJusting the date of plenting.

Hoat plant resistanca:

I+ has been noted that some verieties of pigeonpes show various
degrees of resistance to ditterent pests. Plant architecture of
pigeonpea has some influence on pest infeststion, Short determinate
plant types with a large number of tightly clustered fiowers suftfered

a disproportionately high Insect Infestetion,

Blological contral:

Limited Introductions of Bracon spp. ageinst Maruca tastulalls
and !l:mpJJ:rJ: sp osgeinst Hallothis ACRigars vere nade In 1977 ot
Maha |luppaliame and eround but this sttempt has not been very

successful.,
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Chamical contral:

As eftective alternatives have sti|! to be devel!oped Insecticides
still occupy 8 significant place In pest control. Pod borer comp!ex
of plgeonpea hes made +the cultivation of +¢his crop virtuslly
impossible without regulsr spraying of Insecticides. Very littie
information is avaliable on the comperative efficacies of Insecticides
against the Individual grain legume pests, I[nformation on the effect
of Insecticides on natursl eneml!es !s also conspicuous by Its sbsence.
Timing of Insecticidal appiication In reiation to plant growth stage
hes been studied end has revealed +that protection of plgeonpes ot
tflowering initistion stage Is the most profitable.

Although present Investigation on the populations dynamics,
natural enemles of pests, anc¢ chemica! control show some promising
results, the current strategy In menaging these pests Iiles In crop
breeding. Therefore, screening of pest resistant/toleresnt varlieties
of crops developed by breeders In Sr! Lanka and eiso those recelved
directly from sgencles such as {CRISAT, should be contlinued.
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PROGRESS OF PEST MAMAGEMENT RESEARCH ON CHICKPEA AND
PIGEONPEA AT THE PUNJAB AGR!CUL TURAL UNIVERSITY

K.5.Chhabra, Entomologist (Pulses),
Punjab Agri, Universl!ty, Dept of Plant Breeding,
Ludhlans 141 004, Punjab, indle

H:i:r pests of chickpea and pigecnpes end losses casused In the Pun jab
state:

In chickpea, the only pest of Importance !s the grem pod borer,
Helicthls armigara. In pigeonpes, we conslider a complex of pod borers
nemely Hellothls Armigers, Legwidss boeticus, Exsiastls atcmasa end
Melanagromyza obtusp bes!/des +the (eaf webber Lydls critica and leef
hoppers EnpCAsSCaA spp. 1o be the major pests.

Losses due to Hallothis !n chickpea during the 1982-83, besed on
surveys In flve locetions !n the districts of Ludhians, Bhat!nds and
Faridkot, were estimated as 5.7% (in trested), 10.%8 (!'r untreeted)
and as 6.7 and 10.7 per cent reduction In graln yleld respectively,
However, the maximum pod borer demage of 36.5% was recorded dur'ng the
previous years,

In pigeonpea, the damege due %u pod borer compliex during
different years ranged between 10.0 to 100.0 per cent, sgainst 24.5
and 30.7 per cent in T 21 and AL 15, the stancerd varlieties.

Prograss made s0 far In rassarch on the peat managssent:
(8) Pest Monitoring:

Monitoring of H.armigara through pheromone trap !s being done at
PAU, Ludhlana, since 13 Aug 1982. The Jate on average cetch per dey
per trap (weekly mean), starting from 33rd week of 1982 to 44th week
of 1983 reveals that the highest catch per day per trap (3.4) durling
1982 was In the 38th week (Sep 1982). During 1983, the highest catch
(101.3) was In 14th week (Apr 198%), The catches during 11th to 16th

stendard weeks of 1983 ranged between 38,0 to 101.3.

(b) Surveys:

Surveys In chickpea revesied that the damege of pods due to birds
was quite high as compsred tc the damage cdone by the Hallathls. Among
birds, the main damage was by the common "Mainah®™ and perrot. Bird
damage was highest (29.3%) in Sangrur dlistrict, followed by Ludhiana
(1%5.1%). Simifarly, at the Initial stage of the crop growth, plant
mortality due to termites was highest (10.08) In Sangrur district,

fol lowed by Bhatinda (8.8%).

demage due to pod borer compiex durling 1962 season

| geonpea
range;n geg.e.ge ;7 to 26 per cent In T 21 and 20 to 26 per cent In
AL-15 In the dlistricts of Ludhiene, Far ldkot, Ferozepur end Ropar,
During the 1983 crop season I+ ranged between 7.6 to 38.3 per cent In

T 21 and 19.7 to 24.6 percent in AL 15 In the districts of Ludhlane,
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Gurdaspur, Jullundur, Amrisgtsar and Roper.,

(c) Host plent resistance:

Chickpes:

Fleld screening of 1312 entries was done egainst H.armigara.
More than 8 dozen enirles have been ‘dentifled to be In the less
susceptible group (up to 10 per cent)s, Entry GL 647, & kadbull type
had the Ieast susceptibliiity even under control led condlitions of
screening. This entry wes Igentitfied !n the ess susceptibie group at
ICRISAT also. Work on the basis of resistance Is In the Initlel
stages. Perhaps higr percentages ot crude fibre, non-reducing sugers
and low percentage of starch ccntents In the seed of thls cultlvar
might be responsible for the low Incidence of the pod borer,
Similarly, high percentage of cel!uiose, hemicel!luiose and itgnin In
pod-husk have Inhibited the gamage of pods. Work on +the eftect of
malic acid concentretion ir the pod exuddte on the !ncldence of
H.armigara has also been nitiated.

Plgeonpea:

Fleld screening of 582 entries was done against the pod borer

complex, H.armlgara, E.atoposa, L.bpeticus, C.critice and M.obtuss.
Entry EC 4237 was Identitied toc be & leus susceptible type.

(d) Blological control:

Preliminary fleld triasls to test +the efficacy of Nucleer
Polyhedrosls Virus (NPY) In kllling the larvee of H.armigers In
pigeonpea and chickpea have been counducted,

(e). Insecticlides:

About two dozen insecticldes inciuding synthetic pyrethro'ds have
been tested against the major pests of plgeonpea and chickpea. In
plgeonpea, quinalphos, cerbaryl, monocrotophos and endosultan were
found to be promising !n controliing the borer complex. Decamethrin,
fenvalerate and cypermethrin were aiso found to be promising egainst
these pests. In chickpes, endosuifen and monocrotophos have been
evaluated to be the promising. All the three synthetic pyrethrolids
'solated to be promising In plgeonpes were aisc eftective In

controlling H.armlgera in chickpea.

Needs for future ressarch:

In controlling, even the major
Since the use of Insecticldes

pests of pulses is not very populs- amongst the farmers, there Is an
urgent need tc concentrate mcré on identltying resistant materisl,
wh?ch may help the breeders in evolving varieties resistent to pest or

pests,



N R
Lollsboration nith ICRISAT:

Nstiona! programme will certainly be benefitted by having closer
coilsboretion with the ICRISAT, particuleriy In the ftleld of
host-piant resistance by getting the promising gerwp lasm
meteorial/cuitivars in pligeonpes and chichpea,
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A BRIEF REPORT ON PEST PROBLENS AND PEST MAMAGEMENT
RESEARCH IN MARYANA

R.Chasuhan ang 8.0ahlya
Haryenas Agricuiturasl Unlvers!ty
Hissar, Meryans 129 004

Chickpes and plgeonpea are the -nJor puilse crops of Heryans.

important Insect-pests and losses caused ore:

Chickpan:

Hallathis armigacs Hb. Is the serlious pest of chickpea. The
Insect s found In abundence dur In¢ 2nd or 3rd week of March Though
the Inclidence sterts much eariler. Late sown crops suftfer more ilosses
due to pod borer than the esrly sown. The crop-stege also sffects the
Incldence, Percent pod demage fluctustes every yesr and Is generally
In the range of 10-40%, In 1981-82, Its attack was more severe -
30-84%.

The termite, Odontatarsus cbasus s 8 probiem In sandy and dry
solls. Domage due +to this termite verlies from 5-60% In Bhivani,

Mahendergarh and Hissar districts of MHerysne.

Cutworms, Agrotls spp. cause iow to moderate losses In sl
growing areas.

Elgeonpaa:

This crop |s attecked by series of insect-pests, on follage green
Jassld - Emponsca kerrl. lest webber - Cydip critics, greyweevi| -
Myllocerus maculosus. blve butterfly - Lampldas bostlcus on buds, end
pods, Maruca spp.. Hallothls armigers, Exelastis atomosa, Clavigralis
glbhasa snd Malsoagromyzs ghiusa. Among these H.armigars end M.ghtusa
are the major problems, Eerly meturing cuitivars suffer more demage
due to Hellgothis, while late maturing cultivars suffer more from

M.ohtusa - percent pod damage veries from 3-13%.

Rassarch op Past Masagement:

Cultural Control:

Intercropping of chickpea with whest have glven
lnd!c2:7:;:‘ :gu? this ogglcglco reduces the Incidence of gram pod
The some exper!ment should be repested to resch & concrete
conclusion. Effect of spacing on the Incldence of gram pod borer was
a!so observed and |t was found to have no significent o:foc? on pod
borer Infestation, The effect of moong 8s an Intercrop on the

plgeonpes pest complex Is being evalusted.

borer.
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Biologlcal Control:

SfUdl.S of the biOlOg’Cﬂ’ control of H m‘ Ind!
. ceted there
was aimost 17% parasitization of the larves. The perasites which were

ldentified as Apantsles sp.s Microbracon hebatar end Campolatis
chioridese which attacked 2nd and 3rd Instar !arvaes.

Host Piant Resistance:

Screening for resistence tc H.acmigara has been done In IET, GVT
and promising meteriai. Entries at edvance stage testing from
Badnapur, ICRISAT, and some from PPE Kanpur showed & good degres of
folerance to pod borer, (CPL-5--EB entry of pigeonpes was [east
damaged by pod borer and it suffered minimum loss while Pent A13
suf fered the maximum,

Chemica! Control:

Severc! ‘nuec’ ¢’ . have been ovaivateg on tests  agdinst  pod
borer. Endosulfen, monocrotophos, quinaiphct 1 asynethetlc
pyrethrolds have been found very etfective, One  spray of
endosu | fan/monocrotophos at the time of pod inltiation wes found to be
effective and economical. Neem products did not produce encoursging
results agalnst pod borers, Varlous other Insectic!des, the best time
ot application, the appropriste number of sprays and the threshold
level of major pests (H.armigara, M.cbtuss) are being studied.

Nead for further Rasearch:

1. Factors responsible for resistence both physical snd chemical
should be !dentif!ed,

2. Biologlcal control studies on pod borer end podfly should be
intensitled.

3. Research to bring about mod/fications In plent protection
app ! lances should be taken up to appiy pest control strategies on high
ylelding verleties of plgeonpéea.

Collaboration with ICRISAL:
1. To provide germplesm resistant t¢ H.Amigars

2. To Impart [nformation end guldance with respect to blologlcal
contro! and host pient resistance studies.
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A SAMPLING TECHNIQUE TO ESTIMATE LARYAL POPULATION OF
ABMIGERA IN CHMICKPEA

Setish Ksushik and Ramesh Chauhen
Department of Entomology, College of Agr!.,
HAU, Hissar 12% 004, Haryans, indle

Gram pod borer, Hallothis armigara (Hubner) is a serlous pest of
chickpea in many ststes, perticulariy In Madhya Pradesh, Andhra
Pradesh, Uttar Pradesh, B!har, Rajesthan, Punjab and Harysns. For the
accomplishment of effective pest mansgement progrwmme for Ilnsect,
sccurate and timely monitoring of !ts population wlith appropriste
sampling technique Is essentiai. By applying this technique In the
fleld, the pest stetus of this Insect cen be determined and
recommendation can be made accordingly. Similariy samp | ing technique
becomes Imperative for running a smooth survel!lance prograsme. No
such Intormation is avallable on this pest n chickpea. Studies were
undertaken at Hissar on chickpea cv H 208 during 1982-83, The
exper iment wac designed In an RBD with plot slze of 7 x 7 m. S$ix
semple sizes - 0.5 x 0.5 m) 1.0 x1.0m 1.5x1,5m 2.0 x2.0m 2.5
x 2.5 m 3.0 x 3.0 m were evaiuated. The pest counts were recorded by
using ground-cloth-shake method (0.5 x 0.5 m) during fiowering and pod
formation stages at weekl|y Intervals. ..

Sampie sizes were compared by ceiculsting percent relative
variation (RYS) and relative net precision. The average RYS values
were worked out to be 10.3, 5.5, 6.5, 8.0, 6.5 and 7.0 ftor sample
slizes of 0.5 x 0.5 m 1,0 x1.0m 1.5 x1.5m 2.0 x2.0m 2.5 x 2.9
m and 3.0 x 3.0 m respectively, being minimum for 1.0 x 1.0 m slize.
Relative net precision was caicuiated by 1/RYE x t (hr.). The higher
the net precision, the more efficient the method is. The relative net
precision values were computed as 2.5, 3.8, 2.0, 1.3, 1.1 and 0.7 for
all the six semple sizes In ascending order. Here also, the value was
greatest In the case of the 1.0 x 1.0 m sample size. Therefore, the
sample size of 1.0 x 1.0 m Is more etficient than other sampie sizes
because It gave minimum relative varletion and maximum reiative net
precision velues (Table 1). The sampie geve more accurate information
(population) In less time, hence more efficient and practical aiso.

Table 1: Comparison cf dlfferent sempie sizes.

—— — — - L eme, e G e emas e
- -
- e e e e v e e

- ER T A G T G PO B - -

Sonple Reelat!ve Relative net
slze varlation(%) preclislon
0.5 x0.5m 10.3 2.5
1.0x1.0m 5.5 ;.g
1.5x1.5m 6.5 1.3

2.0 x2.0m 8.0 ‘.‘

2.5 x2.5m 6.5 0.7
3.0x3.0m 7.0 .

- B e
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The Gppropriste number of samples of size 1.0 x 1.0 m to estimete
the lervel populstion of this pest for 11th snd 12¢h stendard wvesk
were 3 while for 13th and 14¢h, 1t vas one. The number of sesples
requirec fell as the crop proceeded towerds mgturity, A simpie resson

tor this wes that the populstion of Maiinthis became more unifors In
distribution with the advencement of crop growth,

It Is thus concluded that 3 samples In 11th and 12¢th stenderd
week and only one sample !n 13t stendard week onwerds of size 1.0 x
1.0 m Is sufticient to estimote lervel popuistion of Hallathla In @
plot size of 7 x 7 m by ground=cioth-sheke method.
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HIGHLIGHTS OF PEST MANAGEMENT RESEARCH AT TME
PROJECT D IRECTORATE (PULSES), KANPUR, 1NDIA

. SQSCL.'D
Project Clrectorate (Puises), IAR]
Reglona! Station, Kanpur, UP, Indle

Major past probliems:

Chickpee: Gram pod borer - Hallathis armigers and sem!icoper -
Autographa nigrisigna.

Eerly pigeonpes (Jun-Dec) - Leat tier - Cydls (Eucoses) critlica:
spotted ceaterplilar - Maruca tastulalis, tur pod (brown) bug -
Llavigralis spp. and poa fly - Maiapagromyzs obtuss.

Late pigeonpea (Jun/Jul-Apr/May) - Blue buttertiy - Lampldes
boatlcus, plume moth, Explastls atomoss; pod fly, M.obtuss end grem

pod borer, H.armigera. However, M.obtuss and H. armigers are the
"key pests™.

Damnge and loss assessments:

Attempts made to collect pods a8t meturity from farmer's {lelds
during 1978-79 to 1981-82 In over 30 districts In Uttar Pradesh showed
that In late pigeonpea the mean percent grain damage due to
lepldopteran borers ranged from &4 tc 10 percent and due to podfly from
19 to 21 percent, whersss tote! demage due to borer complex and pod
sucking bugs was found to vary from 25 to 36 percent. The overasll
mean grain damage for all the yeers and pests was neariy 30 percent.

in case of chickpes mean pod damage was found to range from 3 +o
33 percent, with an overall eaverage of 15 percent. Monetary loss
every year due to pod borer compliex Infesting pligeonpea end chickpee
may be neariy Rs.100 crores In Utter Pradesh.

Blo-ecplogical studies:

Information on successlon of crop pests Infesting chickpees and
plgeonpea, population dynamics of borer compiex, mode and extent of
damage, bliology and natural enemies etc. hat been collected during

1978-79 and 1982-83.

) Ickpea and
lothls armigara, an Importent pest both on ch
plqadﬁﬁia. begins Its Infestation tfrom October but sttains peask only

losses occur
from 1st or 2nd week of Merch onwerds. Maximum crop

during middie of March to last week of April. Pupse undergo dispause,
with the pupal period of up to 110 deys. An Ichneumonid perassitold,
Cappoletls chioridans Is active, usually during pre-winter months |.e,
October-December (20-50% parasitization) but Is not very active during
the winter and post-winter months (January=April).
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The podtiy, M.ohtusa is o major pest of plgeonpes only end
remeins active throughout the reproductive phase of the crop I.e.
October-Aprii, bcth on early end lste types. It Is more serious on
late types <than an early types. The Intens!ty of damage keeps pece
w[th the Incresse in number of pods. The percent podfly demage
recorded at the 5% podding stage is not much different from the demage
recorded ¢t maturity or 100% podding stege. Although,  three
peresitoids viz.  Euderus sp.. Eurytome sp. end Qrmyrus orlantails

have been reccrded, none appears to be potent enough to keep an
etfective check cr "*s population bulld up.

Best control studias:
{a) Against chickpes pests:

Most of the work has been done egeinst H.armligara, the key pest
of chickpea. [Cete of sowing piays an Importent role In minimizing or
maximizing pod damage. The eeriy sown crop (15-30 October) wususlly
escapes the damage. Planting density aiso Intluence the pod demage.
Higher planting density (20 x 5 cm to 30 x 10 cm specing) showed wmore
pod damage, than (ower pisnting density (30 x 20 cm and 40 x 10 cm
spacing). Chickpes when grown as sole-crop suffers much more demage
than when grown as mixed crop with crops such as wheet, |inseed and
mustarc., Neem seec kornel extract (5%8) has been tound effective If
sprayed at 10-12 cays Interval, Ultrs low volume application of
avallable EC formulation has been found at per or better then Hligh
Yolume application,

(b) Against pigeonpes pests:

Observations have shown that lete maturing pigeonpea occuples
most of the aree In north Indla and the crop can escepe the onslasught
of H.armigera, 'f it matures by the 1st or 2nd week of March. Trials
with variety Bshar have shown evidence for this. Varleties which
could mature 4-5 weeks eariler In comparison to exlisting cuitivars or
local land races, can evade the Hallathls demage to & lsrger extent,
Insecticides such as ¢!methoate, monocrotophos and quinaliphos against
podfly, and endosulfen and quinalphos against lepldopteran borers,
have been found effective but pose & problem for thelr appilicetion,
The quantity of water needed (800-1000 i/he) 1s too much end the crop
to be treatec Is dltficult to enter due to Its tal! height (2-3 m) end
bushy nature, ULV app!icetion has been founc aimost at psr to HY and

has better scope In the future.

Host plant resistance:

hickpee and 3500
The aveilable germeiesm, over 2000 In case of ¢
In case of pigeonpes, hes been screened sgeinst H.aralgars In chickpea

.gbtusp and H.armlgara 'n plgeonpes. Three years of study has
ng Mfo +he conclusion thet '+ is a long drewn programme and wili teke

s resistant, I.e., moderate to highly resistent
c::¥91;ar:|::fo£:slrablo agronomic cheracters, could be released to

farmers.
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The success In chickpesa *as been more reverding than in
pigeonpea.  Cutcrossing end segregation are two major problems
essociated w!th pigeonpea work. Some of our PDE-1 to -7 Ilnes of
chickpes have proved qulte promiging In AICPIP muitiiocetion tests.
No such success hes sc far been cbtalned In pigeonpes. However, the
work 1s In progress anc there 's some promising materiel,

Nesds tor futurs rassarch:
The tollowing aspects neec tc be further studied as @ priority:

(8) Succession of crap pests, thelr relstive Importence extert of
damage, etc. In reiation t¢ each agro-climatic riche e.g. reinted vs
irrigeted, short duration vs med!um and long duretion, determinate vs

Indeterminete, compact vs spresding, monocropping vs mixed cropping,
etc.

(b) Economic threshoic levels tor major pests, both indlvidua!ly
8s well| as collectively,

(c) Bio—ecology of major as wel! as minor pests.
(d) Life tables of ali 'mportent pests,

(e) Intensive research ur pient resictence, blologicel control,
cultural control and other newer methods and thelr integretion,

(f) Operational research projects on Integrated pest controi,

1CRISAT collaboration:

ICRISAT in collaboration with ICAR and the Agricultyral
Unlversitles can help tc strengthen the research work In the following
ways:

(a) By supporting "probiem—specific® research projects.

(b) By taking up collaboretive projects on the naetional level
€.g. Identification of ‘endemic areas' of major pests by regulaer
surveys, collection and ‘dentiflication of naturel enem'es and thelr
relative Importence, collection of local landraces for Identificetion

of low pest damaged |lnes, etc.

(c) By organising operational research projects.

(d) £y arrangling Inter-institutional visits both within and
outslide the country.

(@) By holding seminar/group discussior etc. wmore frequently and
on regular basis.

(f) By dlsseminating the {atest .nformation through publications,
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PROGRESS OF PULSE ENTOMOLOG ICAL RESEARCH N
MAHARASHTRA STATE

3.v.Manajan,
AICFIP, Agri. Research Stetlon
badnapur-¢xt ;~o, Matara.ttra, Indle

Mmﬂémmmwmgmnm}nnm;

In Maharashtra stete, Holiutl . amigars Is the most Important
p?st causlhg camage *i  cre ertert of 20 per cent in chickpas, The
pigeonpea (< b(f0: SOMEes (LLArMIgers. Malanagromyzs  obiusA.
Explast]s atompsa) - proved *o be responsitie for substantial losses

IR T b - !
In the range cf 2% +¢ 4" per _er+ 'n pigeonpea,

Ihe prograss of entamoiogical rassarch:
1. Surveys:

Qur previous surveye !rdicated trat very few farmers (less than
per cent) had adopted plart protection measures., HBut since last two
years due *( the counstart etforte made Ly extenslon workers and
subslidies provided by the state and central government through plant
protection campaigns, the adoption cf plent protection In plgeonpes
and chickpes has Increasec to the extent of 60 per cent. Durlng the
surveys |t was Cbserved trat many cultivators have not used pesticides
at proper stage or they leve o derteker only one applicetion as
against the recommended twl, and hence pest control was not effectlve.

2. Host plant resistance:

Over 1000 pigecnpea aenc 1500 chickpeo !ines were screened for
+heir reactlon tc pod borers under naturai pest population pressures.
The plgeonpee rL!tivars which were found 1o be less susceptible geve
varylng results ir the further ‘testing. Our Bednepur-sponsored
chickpea entriec .z, C i(, 576, anc N ¥7 have shown promise at

other AICPIF cer*res anc¢ at ICRISAT,

3., Natural enemies:

Apanteles sp. on f.atumasa, Campuletls chiorideas on H.armigara
and Euderus sp. on M.ohtusa were recorded at our statlion,

4. Cultural control:

Our preliminary research on cuitural contrcl  aspects Indicated

that:

‘ntercroppec with sorghum and bleck grem recorded

, npe:
(a) Pigeonpez oc damage compared to pigeonpes sole crop,

significantiy low p
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(b) Eariy sown pi
tate sown crops, PTgeonpes recorded iow pod damege as compered to

{(c) There were no signiticent

_ dlfferences In pod damage Db
H.armigara between Chickpes crop sown at ditferent dates. ’

' Oower r
than ¢1d sole chichpes. ecorded lower pod damage

5. Chemical control;

About 30 pesticides were testec against the pigeonpes jpod borer
complex for their efficacy and mcst ot them were found significantly
superior over ccntroi. Engdosu'fan 0,078, monocrotophos 0.04%, and
quinalphos  C.05%  showed consistantiy good performance and are
recommendec. - Amcng uynthetic pyrethroids fenvalerate (.006% and
permethrin C.075% i v ottect!ive and 4% endosy! fan, 5% malathlon, 2%

parathicr, 0% =0 arr T carteryl showed promice among  dust
formuleticne,

The experimenty ‘X years » X Jocations) to test the efficecy of
plert products <n wer “riurgsting results as under.

St. Increased Net Cost
No, Treatre yield over protit benefit
cortrai(%) (Rs/ha) ratio

1. Karanja ¢! T.2% + Soop '% 42 620 1:2.99
2. Neem Seec Kenel Zrtract 5%

+ Scap 1% 57 439 1:2,14
I, Neem Leef Entrac? 45 853 1:7.38
4. 10% BHC ous? Y. 1172 1:12.0
5, 0.C7% Ernuscsuttan 8% 1661 1:19.22

e e e e m m e ;. W e e e e RS R N D N NP M A e S G S

in & chemice  control trial ageinst Acarip cajani, @ vector of
plgecnpee Jterlity mosslc agent Aldlcarb granules at 2 kg 8.1./hs

showel prof. se.

In chickpee 20 spray and 12 dust tormuiations were tested for
control of  H. 2. Endosu!fen  0.07%, fenvalerste 0.02%,
quiraiphue €.05%, rorocrctophos 0.05% and carbaryl 0.2% emong sprays
an¢ endosulfan 4%, melathion 5%, perathion 2% and carbaryl 3% among
dust formyia*tione were eftective. Simllarly neem seed kerne! extract

ee  aps neer leaves extract 5% were 3iso equally effective as the
pesticices.
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Most urgant nesds far tutucs ressarch:
Attention o the following aspects would be usefui.
(a) Studies on mechanism of host plent resistance.
(b) Systema*ic long term studles on

retatlon to climatic tactors
insecticical applilcation,

populetion dynamics In
SO as 1o tind out sultable time for

(c) Studles on predators and paras!tes and thelr

evealuetion for
pest contrcl.,

(d) Effect cf various agronomic practices such 8s sowing dates,
spacing, irrigetion ang intercropping to minimise H.acmigara damage.

fe) Studles or the economic threshold levels so as to minimise
the pesticide usage.

{f) To find low cost Inputs for pest control,

(g) Toc evoive Integrated pest controi/management strateqy for the
benefit of the poor Indian farmers.

Scope for JCRISAT Collaboratiqn:

For want of sophisticated laboretories, we are unabie to carryout
essentia. basic research which ls of !mmense use. We fook for ICRISAT
help In this regard.
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SOME ASPECTS OF MANAGEMENT OF PESTS ESPECIALLY PODFLY

(MELANAGROMYZA QBTUSA MALLOCH.) ON EARLY
VARIETIES OF PIGEONPEA IN MORTHERN MADHYA PRADESH

U.S5.Misra and R.lL.Kushwahs
Dept of Entomology, College of Agriculture,
Gwallor, Madhya Pradesh. indle

Pigeonpea !s one of the most Iimpoctent puise crops In Madhya
Pradesh speclaily in northern region. Late meturing local varlieties
areé grown as mixed crops with peari miiiet or sorghum. Plgeonpes |s

definiteiy one of the puise crops most ravaged by Insect pests,
particulariy during the reproductive phase.

The pest situation !s also changing rapidly with the Increase In
irrigation potential In the region. With the Increase In prices ot
pulses, tarmers are taking to growing pigeonpss as @ soie crop In
double crop annuel rotation with wheat, Efforts sre aiso being made
by the crop breeders and sgronamists to grow It as o radb! crop. This
Is 1ikely *to result In pigeonpea being avaliabie In the fleid simost
throughout the year in dltferent stages of Its growth. As such, the
existing off-season restralnt In the breeding of the major pest
(podfly) may be largeiy eiiminated rendering the situation very grave.

Major insect Pasts:

During the reproductive and ripening phases, the adults of orenge
banded blister beetle (Mylabris pustulats), lervee of plume moth
(Exelastls atomosa). gram pod borer (Hallgthls armigers). podtly
(Malanagramyza ohtusa) and the nymphs and adults of pod bug
(Clavigralia spp.) cause considerable losses. Losses due to plume
moth larveae have been reported 1o range from 6.6 to 14.1 percent In
pods and 2.5 to 5.6 percent In grains and siso 17.6 percent In pods
and 6.7 percent In grains. Simiisrly loss caused by pod bug Is low
and some varietal preference has so far been reported.

Podfly is the most serious pes? of pigeonpea In the region,
During varietal screening some losses due to this pest have been

reported by several workers.

Late varieties are reported to be comparatively more ettecked Dby
pod fly and the data from ICRISAT as glven [n thelr various reports

ly varieties of plgeonpea
+ +tis view. We studled recentiy early
3?gg§:vls podfly atteck In reiation to plant resistance, effect of

planting geometry and the eftect!veness of some Insecticides on podfly
damage.

tles were screened and the damage to green and

Forfzd:ou;n;ar;:alns was estimated. The pod fly domage In green

mature P~° ember) ranged from 9 to 35%. Percent damage In mature

pods (In va'ns was very heavy but varylng significantly In difterent

5:i?e+7gg~grpod damage ranged from 39 to 998 and grain demege renged
»

trom 26 to 89%.
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Five combinations of row x plent spacing (29 x 13 cms 29 x 29 om,
37.5 x 23 cms 50 x 15 cm and 50 x 29 cm) were tested vith UPAS=120 end
the Infestation wes not sttected by the sbove plenting gecmetries,

Based on one sppiication of Ingecticide given et tiowering ond
early green pod stage, |t wes found thet monocrotophos (0,098) vas
most effective followed by decemethrin (0.0028) end endosulten
(0.07%). BHC dust (2.5 kg a.1./ha) was least etfective, though eli of

these trestments reducec *he pod fly demage end Incressed the yleld
significantiy.

Canclusion

Early maturing varieties end planting geametry appesr +o0 be
ineffective In reducing podfly Infestation., Menocrotophos end
synthetic pyrethrolds sppesr to be potentlially usefyl, Menipuistion
ot time of maturity of esrly varieties by esriy plenting In Apreiay

may prove heipfu! and deserves further testing, besides bdreeding for
resistance.
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EXTENT AND SUCCESSION OF INSECT FAUNA ASSOCIATED
WITH Y
VARIETY OF PIGEONPEA CROP AT PANTNAGAR AND ESTINAT ION a: ::::
LOSSES CAUSED BY IMEM

P.Y.Rangsiah and V.K.Sehga!
Depertment of Entomo | ogy
GB Pant Univers!ty of Agri _Tech
Pantnagar 263 145, Na!nital, indis

About 78 species of Insects were ocbserved to be essocieted with
various steges of plgeonpea crop growth, Studles on thelir succession
end tleld Incldence show that the first mejor groups of Insects to
attak In the vegetetive stages were the beetles, Jassids and bugs
followed by leat webber in the Iate vegetative steges. Most dominent
amongst these were jassids, The peak populations of the follege
feeding Insects occurred In the iete vegetative stage and thereatfter
deciined as the crop entered cooler westhers. Fiowers were attacked
by a large populetion of thrips, During pod formetion end maturity,
the pod feeding Insects consisting mainly ot podtiy, grem pod borer,
legume pod borer and plume moth, constituted the dominsnt group.
Amongst these, podfly was the most dominent.

Pest damage during crop growth did not heve signiticant eftfect on
plant helght, number of pods per plant, number of gralins per 100 pods,
number of primary and secondary branches and plant populations, at
levels of pest Incidence observed In this study. However, yleld
characters such as the tote! grein ylieid and 1000 grain welght were
significantly reduced. Maximum vyleld loss ot 28.0 percent wes
observed when the crop was completely exposed 10 pest dJdamage, os
compared to crop compietely protected by Insecticide application, The
minimum yleld loss of 3.3 percent occurred when the crop was damaged
during vegetative stages oniy. During reproductive stages of crop
growth, maximum yieid ioss of 20.4 percent occurred when the crop was
damaged during pod formation steges oniy. Yle!d loss wes only 6,0
percent when the crop was demaged during fiowering stage only. Pod
borer damage was the major factor ceusing yleld losses. Amongst pod
feeders, podfly was the most dominent pest ceusing signiticent yleld

losses. Beneflt/cost ratio of crop protectict urder different
treatment exposures of crop growth was more than two when [t was
protected from flowering tili maturity, during pod formetion and

Max imum ratio of 3.0
matur!ty, and during pod formation stage alone.

occurrez' when the crop was protected during pod formation stege only,
but maximum gain In yleld occurred when [t was protected from

flowering tili maturity.



BRIEF REPORT RELATING TO PULSE PEST MANAGEMENT
RESEARCH AT YARAMAS! CENTER

A.R.Reddy, Pylse Laborestory,
BHU, Yaranas! 221 009, uP, Indla

The work on pulse {plgeonpea) entomoiogy was Initigted In 1976 et
Yaranas! centre which represents eastern Uttar Preodesh. Every year
the data on pest incidence were recorded Insect-wise and the last +wo
year's observations on pod demage seed damage and grain weight=loss

are presented In Tabie '. Podtly, pod bug, end lepldoptersn bdorer
compiex are Important in this reqglon.

Podfly (Malanagromyzs ohtusa’ !s the most serlous pest of

p lgeonpea cdusing cons!cerabie damage to aill the cultlivars of
ditferent maturity groups. The activity of the pest starts from
November with pod initiation in eariy cultivars and w!ili continue up

to the harvest of late varieties In Aprii, The tly popuiation sterts
bullding up slowly and reaches I[ts pesk during February causing
minlmum damage ‘o early, moderate to medium, and maximum to late
cuitivars, The second Important Insect Is the pod bug (Clayigralia
glbbosa) whose activity (s entireiy different from podfly. 1t causes
maximum loss Yo early, moderate to medium and wminimum ¢o late
cultivars. The thira !mportent insect group Is the lepldopter an borer
complex (LBC) which Includes Marucp teatuimils, Cydia crlitlica.
Exelastls atomosa, Catachrysops cnajus and ‘Helliathia armigara. The
damage caused by the whole group s not significant, when compared to
the damage caused by podfly and pod bug.

Mast urgent need for further rasearch:

(a) identification of the source of resistance/tolerance 1o
podfly, pod bug and to the lepidopteran borer comgiex for breeding
purposes.

(b) Search for high yleiding varleties with less susceptibllity
to major pests of the region for immediete cultivation,

Scope for ICRISAT Colisbacation:

(a) Supply promising seed mater!al generstec et ICRISAT for
testing in muitllocation trie ..

(b) Organising short term tralning prograsmes 10 convey the
background of any recent technology in puise entomoiogy.

(c) Provide faciiities at least tor one crop sesson to sclentisgts
wishing to work on 2 speclal project.

lentists for golng sbroed
financial assistance to sC
to acégir:r:;ld:echnlques and for sttending international contferences/

semlinars.
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PEST PROBLEMS OF PIGEOMPEA AND OM|CXPEA
IN BIHAR (INDIA)

M.M.Sinhe
Rajendra Agr! University, Biher, Indle

As 8 result of periodica!l surveys and ftleld studles, the

tfollowing pest probiems were 'dent!fled in respect of pligeonpes and
chickpea, .

P I1GEONPEA

Termite (Odontotarmas ohmsus) “as been 8 serious pest In light
and sandy solls, Pod tly (Malanagromyza ohtuas) !s the dominant
species, causing 10 to 208 damage in med!um and iete varletles. Pod
weevil (Aplon clavipes), & new borer pest Is observed since 1979 on
medium and late varieties, causing serious demage In iocs!lised
pockets, (n some years, it wes more damaging than podfiy. Pod borer
(Haliothis armigera) normaiiy causes low demage to both medium and
late varieties. Plume moth (Exalastis atomasa) s rerely seen. Eerily
borer (Marucs tastuiails) has been serious on eariy varieties only.

Rasearch Prograss:

Among early varieties cv.BS! was least demaged by Maruca. Med!um
and late varletlies that escape borer damege are not yet ldent!fled,
Monocrotophos (0.04%) spray and maisthion and Quinsiphos dusts have
proved effective against Marucsa. Endosuifan (0.078%), monocrotophos
(0.04%), dimethoate (0.03%) and fenl!trothion (0.05%) sprays and
malathion, methy! parathion and¢ BPMC dusts have been found efficacious
against pod borer complex. Plant products - neem s8ed kerne! extract
(5%), neem leaf extract (5%), neem o!| and karsnje oll (each 2%) have
also given encoursaging results eageinst bporers. Termites could be
effectively controlled with soll application of heptachlor or aldrin

dust,

Nead for Futurs Rasearch:

) Reslstant or at least tolerant varieties ftor pod borers need
+o be ldentifled. 11) Work on biologicsl control to be Intens!fled.

Scope for ICRISAT Collabaratlion:

terials for testing
AT may errange promising germplasm ma
agalnégagid borer at dlfferent coordineting centres of the country,

CHICKPEA

Agrotls ypslion ) is @ reguiar and serious pest In fiood
affecszzwogte:s. comprising a vast tract growing mixed crops of gram,

pea, lentil etc., Pod borer (Hellgthls armigers ) has been & regular
pest, causing 15-20% damage.
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Resanch Prograss:

Agratls eppears In an epidemic form when flood recedes eariler In
October and falis to assume serlous proportions It there Is
revisitetion ot tiood as & result of heavy rains during November.
Extremely dry weather during Aprii-Msy edverseiy affects cutworm
multipiication. Monocrotophos (0.048), endosuifen (0.078) sprays,
BPMC 4%, BHC 10%, methy! parathion 2% and quinsiphos 1.3% smong dusts
and neem seed anc neem iest extract (5%) have been ftound efticecious

against Heliothis. Chickpea sown by the ¢first week of November
suffers less from the pod borer damage.

Need tor Future Rassarch:

{} Deveiopment of resistart materlals. 11) Exploring the

possibility of biclogicel control, 1il) More resesrch on ecologlcal
aspects,

Scope for ICRISAT Caliaboration:

To suppiy resistant or tolerant materials tor testing under
different agro-ciimatic conditions.
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(8) Surveys have been conducted 'n surrounding Deihi villages and

n,

Pochanpur, Cemcnstrat:
. - Cns were also 'aid to convince the farmer
adopt the pest cortrel technology. sreers e

(b)  Varieties were screened under 'Inittal  evelustion',

' .

coordinated varietal <¢rialg! and “advanced yleid triais’ under Al
Indla Coordinatec Pulse Improvement Project!. The deta on resction of
varlous cultivars +to major ngeC? pests have beer accumulated. In

observations on mutants of chickpea, & line wes Iident'fied as
resistant to pod borer,

(c) Experiment. cre in progress In collaboretion »'*t Insect
Pathclogists  toc  incorporate +4he strains of NPY and Bacliilus sp. In
reducing the pod borer damaye. Recentiy a tachinid tly (Rucalatorla
bryanl) wes obtained ftrom CIBC, Bangalore. The larve! paras!te has
already estabiished in laboratory triais. In the coming season, these
parasites wlli be relessec in the fieid.

Apart trom making wuse ot aveliasble potent insecticides of
cyclodlene, organophosphate, carbemete and syn*hetlc pyrethrold
groups, mode f act!ion of Insecticlide derlved from 'Neem' will also be
worked out. Recently we were able to formulate the cdust end wettable
powder from neer kerne! powder and emulsifiable concentrate «f neen
ol which will be tested in large scale field trials., Thelir efticacy
has already been worked out In laboratory speclisliy agal st 31hs-
halry caterpiilar, Riacrisis oblliqes ' "o

The urgent need !s to make use of pest mansgement components ¢to
keep the pest below the economic threshoid level.

Scops of ICRISAT colisbar-;lon:

Providing germpiasm mater |2l of pigeonpes and chickpes with view
for Identlfying resistant cultivars,

{CRISAT should provide the pheromones which will help In
monltoring the pod borer Incidence.
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PULSE PEST RESEARCH IN TAMIL NADU
p.V.SUbbB Rac,

TNAU, Natlona! Puises Resesrch Certre,
Pudukkottai 627 00!, Temi1 Nadu, Indla

The me jor pests on Chickpea/p gecnpes i1 this area are:

Chickpea fod borer, Hetiothis armigers
Pigeonpen
1) Pod borer Haliothjs armigers
i1) Podtly Melanagromyzs Ghiuss
I11) Plume mott fapiasty atumusn

iv) Spctted pod borer Maruca 1sstuialls

The progress made so far In the resesrch on pest mansgement I3
summar |sed be!low:

(a) Pest monitoring, surveys, econam!c threshold levels:

HellQthis pheromone traps end iight traps have been set up ot
Colmbatore eand Vamban and dally catches of aduit moths are belng
recorded.

(b) Host plant resistance:

(1) Chickpea: Screening f gram germpiasm materials, testing of
promls!ng' meterials supplled by the Pruject Coordinstor (Puises) of
AICPIP (Al Indla Coordineted Puises Improvement Project), Kenpur,
screening of mater!als of Gram initial Evaiuation Trial (GIET), Gram
Coordlnated Yerletal Trial (GCYT) and irternetional Chickpea Screening
Nursery (ICSN) (egainst pod borer. hallothls armigera) sre being
carrled out at Colmbatore Centre cof AICPIP (All Indls Coordinsted
Pulses !mprovement Project).

(11) Plgeonpea: Screening germpissm entries and materlels of
coordinated trials <(agsinst pod borers and podtliy, are being carried
out at Vambar and Colmbatore centres cf AICPIF (ALl Indie Coordineted

Pulses Improvement Project].

i i2., AS 71=37, ICP 8514,
A+ Colmbatore, four lines of pigeonpes, viz.,
JA5 and P 1236 heve beer found tc be promising ageinst Hallathls
tudles cn these 'ines are in progress,
armlgera and further s
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(c) Blological control, culture! coatrol end Insecticide usage:

Biological controi: For the control of pod borer, H.ammlgars on

chickpea and pigeonpea s
pray! of virus (NPY) aglone or with
insecticlides has been found to bongffoc?lvo.

Chemicai control: For the control of pod borers of pligeonpes snd
chickpes, efficacy of various !nsecticides Inciuding sprays, dusts,
synthetic pyrethrolids and plent products have been evalusted. Among
the sprays, endosultan 0.07%, monocrotophos 0.04% end cerbery! 0,18
are effective. In the dust formuletions, BMC 108, endosulfen 4S8,
phosaione 4% and quinaiphos 1.5% ere effective. Spreying with
synthetic pyrethrolds Inciduing fenvalerste or deltamethrin or
cypermethrin Is effective for pod borers. Natural products such as

neem seed kerne! extract, neem ol!, neem cake and neem leaf extract
are aiso useful,

Ihe mast urgant needs for future rassarch:

(a) Since pulse crops are mostiy grown under rainted conditions,
chesp and etffective pest control measures have to be evoived. Hence
Intensive research work has to be carried out on blologlcal control
development of resistant varlietlies and use of cheap dust formuistions
and plant products. For tris, unliform methuodoliogy has Yo  be
formulated and used. )

(b) More effective exchange of technical Informetion !s needed.

(¢) The economic threshold for major pests shou!d be worked out
and & comprehensive pest management programme which Is economicelly
feasible and ecologlicaily safe has to be deve ioped.

(d) The damage by the pulses beetle (Bruchus sp) !'s severe during
storage of'pulses grains, Hence intensive work has to be carried out
to evolve a sate, cheap and effective control of this beetie. Work on
use of activated clay, vegetable olls etc., should be Intensifled end
popularised among the tarmers.
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PROGRESS OF PEST MAMAGEMENT N PIGEONPEA AND CHICKPEA
IN GUJARAT

8.0. Tahillen!
AICPIP (Pyulses), Gujeret Agri. Unlv.
Fos*: Sardar krishninager
Dist: Banaskantha

Plgacnpes:

The area under plgeonpes as e sole crop |s Increasing
'n middle Gujarat end ncw occuples 1,88,000 hectares. A
late maturing varlety with bold whi!te seed |3 grown as »sole
and Intercrop. The pod borer Hallathls damege !s not so
serious as plume moth, L'ue biutterfly end podfly. The other
pests are jassids, brown/green bugs, mesly bugs, blister
beeties, termites etc. Endosulfan 0.07% at 7%0 (/he at 5%0%
fiowering and & second spray with monocrotophos 0.04% after
15 deys Interval are tfound superlior for control of pod
borers. The pod borers and podfiy demage vary from 18.9% to
36.4% and 19.6% to 35.7% respectively. The Depertment of
Agriculture carried out aerlsl spraying In plgeonpes In
1980, 1981 anc 1982 In areas of 800, 4000 end 1537 ha.

Chickpea:

Chickpea !s raised as & scle crop mostly In Inundated
area of Ghed In Junsgadh and Bhal tract of Ahmedabad. The
cultivators grow the crop on residusl moisture In
Panchmahals dlstrict. The area under cuitivation !ncreases
according to fsvourabie late rains. The mejor pest Is pod
borer Hellothis. The pod borer demage on cultivetor's
flelds In unsprayed area varied from 4.0% to 19.0%.
Endosul fan 0.07% at 500 I1/ha spraying once st 508 tiowering
is found significantly superior for pest control, The
Department of Agricuiture carrled out serial spraying In
Ghed of Junagadh on 10,000 acres from 1980 onward. The
cultivators in Panchmsha!s eare us'ng Methyi parathion 2%

dust against pod borers.



RESEARCH ON TME PROBLEM AND MANAGEMENT OF PESTS
ON PULSES IN MADHYA PRADE SM

R-C.Th*url
RAK Colige of Agriculture, Sehore,
Madhya Pradesh, Indis

In Madhya Pradesh, smongst the puises, plgeonpss and chickpea sre
the major puise crops In kharit and rab! respectively, which sre
mostly grown under rainfed situstion. The praduction end yleld es
Indicated n the Tabie ! do not show sny encoureging position. The
average yleld of both the crops are quite low which may be due to
rainfed cond!tion, poor management but the most Importeant fector Is
the losses caused by Insect pests. In chickpea, the reduction In
yleld Is due to severe damage caused by gram pod borer, Hallathlia
acmigera, which ranges from 30 to 40 per cent. The other serlious pest
[s cutworm, which also damages the crop, perticulariy in heesvy solls,
wherees termites are reported to damage the crop In Iight sol! ereass.
In pigeonpea, *hough the crop Is subjected to attack by ephids,
grasshoppers, leesf webbers etc. during the vegetstive phese, It Is
seriously damaged from the 'ritistion of fiower buds to pod formation
and maturlty of pods. The most Important and sericus pests which are
recurdad  r WP, ore the +tur pod bug, plume moth, podtiy end pod
borers, which togetter are responsible for sconamic loss to the extent
ot 30 to 40 per cent. In M,P, the varletles mostly cultiveted are of
late duretion which suffer more from pest damage. [t [s observed that
after the maturity of gram crop, the Haligth(s sttack 's more severe
on plgeonpea.

Progress made so far lp the rassarch on pssl managament :

(a) Pest monltoring, surveys, econamic threshold:

P1geonpes:

The survey on pigeonpes 'r M.P, reveals that severs demage to
the crop Is caused Dby tur poctf'y ond pod borers, particularly
H.armigera, wherees at some locations tur pod bug and lume moth also
damage In high proportion. Genera!ly on the Iste varieties (local),
the attack of pod borer and pocfiy starts 8t the flowering stage of
+he crop and by January-February heavy attack |s observed with an

average 30 tc 40 per cent pods found dameged by the pests.

Chlickpes:

‘or pest s gram pod borer H. armigara, which ailone Is
respoIZ?szdﬁorpseriousgdamago tc the crop. The pest Incldence varles
from year to year, mostly governed by ecological condi/tions. During
1981-82, the Incidence was very high and 30 to 40 per cent pods were
damaged by the pest, whereas 'n 1982-83, It was quite low and 10 to 15

9 + pods were damagec by the pest. Winter rains, high
g:;poriisre pand cioudy wedther are wost congenlal tor pest
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muitiplilication. 1t {5 cbserved thet the larvel populstion sterts

butlding up by the 2nd or 3rd week of November end reaches the pesk In
February and dec! nes by 1st and 2n¢ weeh of March.

The econom!c threshol
been worked out at ..
3 larvae/m row ength

¢ ot grem pod borer on the chickpes crop has
N.Krishi Vishwe Yidyslaya, Jebalpur which ls 2 to
» porticuleriy et fiowering stage of the crop.

(b) Bloioglca! control:

In M.P., Campoiptis chigridenas, *he only parasite on early Inster
larvee of gram po¢ borer v found active dur ing December-Janusry snd
about 15 to 25 percent perasitization was recorded at Jabalpur,

(c) Cultura!l control:

Intercropping of chickpea witr whest 'r 1} proportion showed

less per cent pod damage by gram pod borer ss compsred to other
proportions and chickpes aione,

Insecticidm] usaga:

In M.P., plent protection measures are generally sdopted on grem
crop and mcetly Custs such as BHC, perethlon, cerbaryi, DOT alore or
In 1:1 proportion are used. The experiments belng conducted on
chickpea with chemical countrol against pod borer showed that asmongst
the dusts, BHC, carbaryl, persthion, melathion and quinaiphos were
found to be very effective, provided they are true to quallty,
Monocrotophos G.G4% and endosulfar 0.07% sprays were more effective
than dusts. Amongst the synthetic pyrethroids, fenvaierste 0.02% and
cypermethr in C.006% were found tc be most effective, One or two
timely applicetions at the economic threshold leve! of the pest,
particulariy at fiower Ing and podding stages of the crop, cen control
the pest effectively.

On pigeonpea, crly dusts are being used by the cultivators et the
podding stage of the Crop onho thet too In Iimlted sress. They ere
found 1o be Ineffective due to crop helight and luxuriant growth., Two
to three application of monocrotophos 0.04%, ¢imethoste 0.03% end
endosulfan 0.07% 2t 50% flowering and podding stages wers found to be
more effective agaitst the pod feeding pests.

Urgant needs for fuure ressarch:

(a) Evolving varieties which are less susceptible or resistent

against major pests of chickpes and pigeonpes should be glven

priority.

ifs hazards, wore
rder ‘o dlscourage chemical use ond
eupha;?; ;:ozld be glven to the biological control sspect.
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{c) More Information is needed on the mixed/Intercropping of

chickpea and plgeonpes t
cultivators. geonp. as this prectice Is mostiy folliowed by

Tabie 1: Area, productior and yleld of

chickpes and plgeonpees In
Madhya Pradesh, 9

Yeoars

- -

60-61 65-66 70-71 7%-76 77-18 18-1% 9 5C*

Crop-Chickpes

. ~ »

Area 1496 1600 1619 1917 1780 1739 2174
(Thousand hectares)

Production £61 B4? 8%% 10%7 907 1032 924
(Thousand tonnes;

Average yleld (kg/ha) 576 530 529 520 510 504 423

Crop~P Igeonped

Area 194 420 5072 %17 488 47% %2
(Thousand hectares)

Production 342 218 409 292 3852 317 229
(Thousand tonnes)

Average yleld (kg/ha) 866 520 82! 533 723 671 449

* Orought year.
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BRIEF REPORT OF WORK ON PULSE ENTOMOLOGY AT THE
REGIONAL AGRICULTURAL RE SEARCH STATION, LAM,
ANDHRA PRADESH, INDIA

¥ . Tirumal!a Rao
RARS, LAM, Gurtur, AP, Indle

Major Pasts apn Pigmonpes:

Pod borers such as Haljpthis armigera. Mslanagromyza ohtusa,
Exgizstis atamess, Janaos! gmoden <p.  and  the leaf webber, Cydla
critica sre the reguisr pestn n pigeonpea crop In this area.
H.armigera 's predominant, cousing  economlc  fosses In most of the
seasons, NWork on estimation of jossew ¢ aysed by these pests Is In
progress.

Progress made so far in research un pest managesent:
a) Pest monitoring, surveys, economic threshold levels:

In collaboration with ICRISAT, <tudles on monitoring were
initiated in 1987, Monltoring of oduit Heliuthls with pheromone traps
during and betweer the crop seasons reveated thet the populetions are
relatively high r November tc March ..(7-13 per trap/day). These
studles are In progress., The pod borer  inte.tstion exhiblted large
variation trom Leason  te  weewor  and tased on  the degree of
intestation, the seasons can be grouped au  low, moderate end heavy
Iinfestation.

Low infestation (1G=-12% C oG-, 1976-77
ang VOB ~-81

Moderate intectation (17-40%) D 1971 =72, 1973-74,
1974-7%, 197%=7¢€
ang 1982-R3

Heayy infewtation tabove H0%,:0 1977-78, 1978-7G
ang 1679-80

b} Host plant resistarnce:

Since the 'nception ot the project, 255 cultures have been
screened ftor pot¢ Lorer reciorance ‘noronereplicated trials.,  Though
some of the cultures ware (dert’fied as possessing ‘recovery
resistance', none of trhe Luiturel were fmunc'promlsing under high pest
challenge corditions i *c 1578-79 season, Durlng 1979 flve
specles vlz., A.scarabpecices, A.seriieas A.zlblcans, A.platycarpa,
A.cajanifolia were vcreenec tor pod Lorer resistance. Ot 1these the
firet two species ‘tac comparatively negligibie Infestation whiie
others recorded infestztlor up *o 128, LRG 30, a new varlety evolved
at this centre mas derntifed ac cne of the promising cultures with
recovery resictance, Camperga?'fb qfor’ the damage ot flirst florsl
$lush. HY=4, T-I%, AL-44, ME-1T7S, V2 .75 and R-60 gave good ylelds
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ranging from 1.9 *c 2.1 t/he even under high pod borer stress at this
center,

¢) Blological control, cultural control and insectic!de usage:

Though several parasitoids were identitled on pwd borers,
attempts were not made to concentrate on these !ines, as facllities
are nct aveilable at this centre for multiplication end release of
parasites and precators,

Ct the wevera! ‘nsecticides evaluated for the controt of pod
borers, endosulfan (0,07%, monocrotophos 0.04%, acephate 0.02%, UC
$1672 C.03%%, and cypermethrin (.00%% were found effect!ve,

d} Integration of the methods:
Sume work in this aspect is ‘n progress,
Ihe most urgant needs for future raesearch:

a) Facl!ities are needed for artificlal screening to  ldentlfty
pest resistant |ines of new germplasm developod at difterent centres,

b) Collaboration in evaluating blologlical control methode  to
fimit the populations of pod borers with leasst disturbance 1o the
ecologlical baiance in plgeonpea flelds.

Scope for ICRISAT celliaboration:

The work Initiated on pest monltor Ing and forecasting <hould be
continued by ICRISAT. Work on Integration of pewt management awpects
should be geared up through evoliving suitable techniques in
cooperatlion with ICRISAT.

No work was done or chickpea st thls centre and the wurk e tu be
Inltiated on similar Ilnes as that of plgecnpes,
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SUMMARY
GROUP DISCUSSION - HOST PLANT RES|STANCE

Chalirman: W,Reed

The role of host pient resistence was recognised as being of
utmost Importance Iin the future of Pulse Pest Menagement. |t was
noted thet there Is 8 need for a weil organised and Intensive
progrem to screen and breed for pest resistance In each crop and In
each ecological reglon. AICPIP has récently made & great des! of
progress in such orgenisation but more progress, particulerly In
breeding for resistence 's urgentiy required.

In & discussion on the methodology, |t was pointed out <that
there s a need for more Informetion on the techniques that are
sultable for the rapld and accurate screening for resistance +to
Individual pests In pulses. Several efforts are In progress to
fdentlify resistant genotypes In open fleld screening using the
natural Incidence of the major pests, but In such screening,
Improvements can be made in the methodology aend Interpretation of
results. |t was emphasised that, all too often, unreplicated single
year tests had led to reports of resistance that were In fact
escapes. The need for mass rearing of pests, to supplement fleld
infesteations and to subject material to known levels of pest attack,
was recognised, but the lack of facllities and know=how for such
rearing was appreciated. "

it was pointed out that there was need for a well organised
system of multlilocetion testing. The problem of materials being
found to be resistant In one location but susceptiblie in another was
dlscussed. |t was agreed that there would be 8 need for screening
In several locatlons to overcome this problem,

Resistance was to be measured In relation to locel check
cultivars. |t was pointed out that local check cultivars tended to
be relatively resistent to many loce! pests through meny generatlons
of natural selection. There was some discussion over, whether
susceptible controls should be Included In fleld trials? There was
no concensus on this, for there were good reasons for and sgalnst
Inclusion of susceptibles. It wes eappreciated that for trials
Iintended to screen or test for resistance to the pests of the
flower Ing and podding steges, only genotypes that were flowering at
the same +time can be compered In fleld tests, for pest population
fluctuations could glve very misleading resuits [(f genotypes that
were flowering at different times were compared.

It was recognised that [t Is Important to determine the
mechanisms of reslstance and the need for Interdisciplinary research
involving entomologists, chemists, physiologists and breeders was
stressed.
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SUMMARY
GROUP DISCUSSION - SURYEY AND SURVE !LLANCE

Chalrmen : Dr.J.N.Sachan
Repporteur: Dr.David Dent

The catches of Hallitohis from 1ight and pheromone traps
have been shown to correiste poorly with direct fleld
counts, but [t is hoped that this situat!on may be Improved
with further work and !dentlitication of ‘correction factors,
Despite this poor correlation It was thought that the
standard pheromone trapping system should be continued.
Thls netionwide network of pheromone <+raps combined wlith
records of crop damage In trap aress has alreedy !dentifled
the timing of outbreeks Iin different sreas of the country.
It was recognised that this Information Is collected for
pest survelllance and not for forecasting outbreaks end
farmer oactlion., This would require more money, coord!nation
and a calculsted threshold for action., The reletive merits
of crop dJamage surveys by local and speclalised national
entomologists were discussed. |t was recognised that some
local entomoiogists experlenced dlifficulty In identifying
pests and this wes deemed particularly Important In relation
to the pheromone trap cetches. |t was declded that further
col laboration and the publication of an Identitfication book
which Included advice on sampling methods wduid help Improve
the sltuetlion.
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SUMMARY
GROUP DISCUSSION - INSECTICIDE USE

Cha!rman : Dr.C.Cardona
Rapporteur : Dr.C.S.Peswar

The Chalrmar cpened the discussion by emphasising that
insecticide use In a pest management program shoul!d be on
the basis of we!l researched economic threshold levels for
the pests. However, In mcs* crops and’ In most areas there
appeared to be a lack of published dates. The group then
discussed the problems of establ!ishing economic thersholds
and economic Injury levels. It Is recognised that where a
crop Is grown over a wlide range of ervironments there wil|
be & consequent variation In the economic threshoids of pest
populetions and damage. Simlilariy where several genotypes
are grown in an ares, under a varlety of cultural prectices
It s wunlikely that &8 single, usetul threshold will be
ldentifled.

The group declded that within Indla there was an urgent
need for further <tudy on the economic thresholds of two
pests, H.armigers and M.obtusa. for both on pigeonpea and
tor the former on chickpea, |t was recognised that there
would be cons!deratie varlatlon In such thresholds across
the large range of environments in which tH1s crop Is grown
In Indls, s0 the entomologlsts In each ecologlical zone will
have to establish the threshoids sppropriate to there iocal
environment and cropplng conditlions, However, It was
stressed that there should be some coordination of these
efforts and that & sultable methodology for +the requlired
research should be agreed and adopted.

There was some dlscussion concerning the appropriate
stege of the Insects that shou!d be monltored. At ICRISAT
crudely determined thresholds for H.armlgera on plgeonpen
had been set a2t 10 eggs and/or 3 small larvee per plant. At
Hissar only the larvae ere <considered when establishing
thresholds on chickpess., |t was pointed cut that bLoth these
crops compensate for early demage YC a considerable extent,
providing the climate and sol! conditlons allow, anc such
compensat!ion must be taken Into account when establishing
the thresholds, otherwlse overuse of pesticides may result,

The velue of survey date In establlshing thresholids was
questioned. |t was agreed that such surveys could establlish
"hot spots™ or erdemic areas and so dlirect the sclentists
attentlon to the need for further research In such places.

The question of the development of reslistance to
pesticldes In the pests, particulariy In H.armigera, was
ralsed. At this time there sppesrs to be no wel! documented
case of resistance In Hallothls reported In Indla. However,
there are very well known ceses of resistence In Hallothls
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species In several countrlies, particularly In the Americas
and In Austreilia. TDRI London In cooperation with |CRISAT
had been monitoring the enzymes In H.armigera sent from
varlous locatlions, Including ICRISAT Center and had recently
reported considerable resistance to DDT In the local

popuilation. It was agreed +hat such monitoring shouid
continue and expand.

There was & feeling that recommendetions for the use of
insecticides on puises were being made without adequate
consultetion with the pulse entomologists. It was eagreed
thet the Pulses Dlirectorate should convey this concern to
the Plant Protectlion Advisor.

in a discusslon on pestic’'ce application techniques It
was agreed that there was a need for further research. The
COA (ultra low voiume) machines were now readily available
In Indls, but sultable non-volatile formuletions that sre
required for use by these mach!nes were not yet avallable.
There was & need to bring this situstion to the attention of
the relevant policy mekers. the health end safety aspects
of the CDA spraying methodology should be carefully studlied
and the precautions required should be emphasised. I+t was
pointed out thet economic benefits will come from pesticide
use only If the chemicals are spplied correctiy at the right
time and at the correct dosage.

The effect of Insecticides on the natursl enemles of
the pulse pests was dliscussed. There was an appeal for more
information on the toxicity of the commonly recommended
pesticides to the common beneficlial Iinsects found In our
pulse crops. Some Information Is aiready avallablie but much
more research Is requlired,

The discussion ended with the Chalrmen stressing the
need for more research on economic Injury levelis,
Insecticlde appllication technique and safety to non-target
organisms [n pesticide application,
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SUMMARY
GROUP DISCUSSION - BIOLOGICAL AMD CULTURAL CONTROL

Cha!rmsan : Or.T.Senkaran
Rapporteur : Dr.S.Sithanantham

The scope for the utilisation of promising native
parasites such as Campolatis chlorideas !n Hallathls control
was discussed and research leading to augmentative releases
was recommended. The need to collect locs!l Information on
the activity of natlve natural! enemles was considered to be
basic for the formulation of a strategy for netural enemy
utilisation. In particular, the present knowledge of the
role of predators and the means of encouraging these wes
considered to be particularly meagre and |t was recommended
that such knowledge shoul!d be expanded by research efforts.
The need to continue ettempts +to study the establiishment
potential of promising exotic netursl enemies of Hallathis
such es Apantalas kazek and Hyposotar didymator was eaiso
emphasised. Such ettempts should also be cons!dered for the
natural enemlies of other Important borers such as
Melanagramyza, f(xelastis and Maruca. A beginning has been
made in the fleld testing of Hallaothis virus (NPY) and +this
should be actively pursued. The private agenclies who may
supply natural| enemles for large areas relesse should be
encouraged. .

Among the cultural methods studied so ter, the
utilisation of iIntercrops 1o reduce pest csused losses seems
to be one area worth studying in refetion to each reglion, In
close cooperstion with agronomists. Plant density and
planting date manipulstions do not seem +to offer any
Iimpressive role In reducing the damage due to pests. Weed
management and |ts effect on pests and beneficlals Is well
worth studyling. Other wapproaches +to manipulate pest
population such as trap croppling, besrrier crops, cholce of
varlietles to enable 'pest escape' seem worth testing to sult
locesl conditions.
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SUMMARY
GROUP DISCUSSION - INTEGRATION OF PEST MANAGEMENT
AND ITS ADOPTION

Chalrmen t Or.MIke (rwin
Repporteur : Or.S.S.Lateef

The Chairmen while opening the discussion on
integration of Pest Management, enlightened the participants
on various aspects of Integration and the coordinstion of
different disciplines invoived In +the evaluation eand
transfer of the technology tc¢ the farmers.

Severa! participents Informed the meeting about the
methodology and process of transfer <technology In their
stetes and locations. The genera! consensus was that, If
the sclentists have a sound methodology which can be eas!ly
demonstrated at the farmers' Jlevel glving » substantial
economic return, then It will be accepted by the farmers
without any difficulty. Interdisclplinary Integration for
conducting demonstrations |s desirable.

It was suggested that Instead of training the extension
workers, |f a farmer Is +trained in the vililage quicker
resuits can be achleved.

Prof .Hugh Bunting's caution, that we shouid not bl
the extension workers for any faults within ourselves In

evolving sultable methods for the farmers was stressed. It
a new practice |s obviously beneficial it will be readlly
accepted by farmers. If [t is Impracticable then the bDest
extension Iin the Worid w!!l not succeed in forcing farmers

to adopt I1t! |t was also suggested thet, we should adopt
one village completely for any programme Iimplementation,
Instead of dealing with only one farmer and that the
researchers should conduct the demonstrations by themselves.
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FUTURE PLANS FOR COOPERATION AND ACTION

Chalrmen : W.Reed
Repporteur : S.S.Lateef

The following recommendations were given general support,

1. That ICRISAT should publish a color Illustrated brochure on
the pests of pigeonpea and chickpea end the demege that they cause.

2. Sets of color siides |llustrating pests and pest management

practices should be provided by ICRISAT to natlional centers but not to
Individue! sclentists,

3. ICRISAT should provide short term training courses to National
Program sclentists engaged In Puise Entomology research.

4. ICRISAT should ldentify short term research projects In Pulse

Entomology that could be assigned as thes!s projects for postgreduates
In the universities,

5. ICRISAT should Increase |ts pest survey/surveillance tours of
Indgfa. (It was explained that ICRISAT has In fact greatly reduced
such tours because of costs), ICRISAT shouid Invite National
Entomologists to join In such tours.

.

6. ICRISAT pheromone trep network should continue and expand.

7. ICRISAT should conduct fundamente! research on pest resistence
mechanisms within the Center Instead of seeking cooperation with
outside laboratories such as MP|, ICRISAT should develop blochemical
facllities and extend such fecllities to help the Natlional sclentists,
(it was pointed out that the equipment needed for such basic
analytical work was very expensive and that It was unilkely that
ICRISAT could justlify such costs).,

8. ICRISAT should conduct viiiage or area leve! demonstration: cf
Integrated pest mansgement in fermers' flelds In cooperstion with ICAR
and State Governments.

9. |t was unanimously agreed that al!l ertunc ic !sts should direct
thelr work towards Integrated pest manzgement and that host plant
res!stance must be an importent component 'n such work,
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