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Rescarch @Groundnut Pests at ICRISAT

J. A. Wightman, P. W, Amin, G. V. Ranga Rao, and K. M. Dick*

Abstract

Ingists at the Inte innal Crops Research Institute for the Semu-Aeid Trapres. Pataneheru

Andhra Pradesh, India ! 1CRISAT Center j have identifed |1 arthroped greupings or 12 ca a: major
field prsts of groundnuis (Araches hypogaea I.; in their mandate area. Their research
cuncentrated on 8 of these groupings and covers all eelevant aspes 1 of thy contempurars peit coniend
aptions. A comman theme is ratinalizing insecticide wsage. A long-1erm. bul achievabie poal 15 the
incorparaticn of multiple pevi resistane ¢ mto all cultivars released by 1CRISAT. Termuter the thrips
Frankliniclla schultze: ¢ Trabom, ta virus cector . the tobacca curnarm Spodoptera hura *F . und
the groundnut leafruncr Aptoaciema modicella “ Desenter have beed seircted a8 sube: s of me
depth studhex The bruchid, Carvedon sexratus “Olivier,. has bees. wlennified as ¢ potentsal post of
stored groundnuts in India The keenels of groundnut genntspes are betng 1ested for resistance te
three other postharvest pests, the rusi-ted flour bectle Trihohu castaneur MHhsr. the viee moth
Corcyra cephalomica ¢ Sint j, and the warchouse moik Ephestia cautella - Walker h1 means of

techmques specially developed at ICRISAT Center

Sumario

Investigwpido sobre pragas do amendoim no FCRISAT, Os emtomoingos mo Institutn Internacional
para a Investigugdo de Cultutas para os Tropicos Semi. dvidos, Parancheru, Andhra Pradesh. India
{ICRISAT-Centro) identificuram 11 grupen de arirapodes tlavai, come pragas imporianies ne
amendimm ( Aractus hypogacu L. na reguo em que trabalham A investigacdo esta con: entrada om
R destes grupos, cabrindo as aspecins mais relevantes das opgdes comtempordneas para o controln de
pragas. Um tema comum é o racionahizacdo do uso de insecticidas Um obgectivo a longe praze mas
pusvivel de anngir, ¢ a inclusdo dr ressiéncie multipla @ pragas s cultivares Ebertados peio
ICRISAT. A3 termutes, as ripes - Frankhnella schultze < Trybom um i ctor dr eirases, ¢ facatta
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The International Crops Research Institute for the
semi-Arid Trapies (ICRISAT) has responsitlity
for carrying out research aimed st improving
groundnut (Arachis hipogaea 1.) production
throughout the semi-arid tropics (SAT) und wher-
ever clse groundnuts are grown. The cliems are the
scientists and extension workers of the national pro-
grams of the countries served by ICRISAT.

The constraints 10 groundnut production in the
SAT are:
® il related prohl luding drought, mincral

imbalances, deficiencies of excesses. ynd inade-

quate nitrogen fixation by Rhizobium popula-
tions;

* inappropriate cuhural practices.

o cultivars with hmited yield potental;

» insuflicient finances 10 buy fertihizers, good sevd,
and pesucides, and to pay Wapes:

® fungal and vira! diseases;

e invericbrate pests; and

o jnadequatc markctng facilities.

ICRISAT's Groundnut Improvement Program is
addressing the agricultural aspects of these prob-
fems. This paper is an averview of the recent, cur-
rent, and planned rescarch vn invericbrate pests and
their control. Our approach has been to identify the
major pests or pest taxa in the SAT and to develop
management techniques that are compatible with
the cultural practices and financial status of the
farmers concerned. Where possible we are seeking
techniques that minimize their dependence on insec-
ticides. Although pesticides have an imporiant role
10 play in the control of some groundnut pests. we
are awsre that their over-apphcation can lcad 1o
\nsecticide resistance, and will almost certainly chim-
inate many natural contral factors. Furthermore,
the correct insecticides and the means to apply them
are often unavailable to many taimers in the SAT.

The Pests

Field pests esther live undesground where they dum-
age the toots, pegs, and pods, nr they feed on the
jeaves, stems, and flowers. The folinge feeders
include vectors of virus diseases. We are direutly
wnvolved with 8 of the 11 major pest tuxa (Table 1)
but see the necd to eniend our range of interest.
Pests of stored groundnuts tend to be pandemic
and polyphagous. A succession of species can infest
the product at all siages of the postharvest process- -
{rom harvesting onwards. A project on this aspect of
gioundnut entomology has recently been initiated.

Our reseurch 1s discussed in terms of cuntrol
srategies rather than by cansidesing cach pest ndi-
vidually. However, it should be mentioned that the
groundnut leal miner, Aptoacrend mundicellu (De-
venter). the thrips, Frank limella sehulezei{Trybum),
and the tohacco caterpillar, Spudoptera htura
(Fabricius), have been sclected as subjects of n-
depth studies because of their impurtunce within the
SAT. #. schulizei has been identified as the major
vector of tomato spotied wilt virus (TSWV) that
causes bud necrosis discase (AN, which has devas-
tated groundnut crops ever wide arcas of India
(Reddy v1 al 19R3). The other two species vat the
leaves.

Hehotbus armigera is included among the pests
hecause there 1 o possibility that s flower cating
habits can delay harvest by extending the flowenng
period. If wbundant. it is a serous defoliator but
even when it is present in low numhers it may cause
damage thut goes undetected.

Hilde pairuelis Sl 1 in the hnt beeause itwa pest
about which we need to know mare. It oecurs
throughout southern Africa, especially in dry years,
but is spuradic 1n appearance It feeds on the upper
routs of groundnut plants and causes the hostto wilt
and die. ‘This could be hecause it remaves water
because of its sup-sucking habit However, tests car
ied out in the lahoratories of [CKRISAT's Regional
Program for Southern Africu in Maliwi show that
there is more than a physical response involved ‘The
observations indicate thé possibility that the insect
injects a taxin into the host or that « may apea the
way 10 infection by a pathogen such as Fusarium sp
(Weaving 1980, JCRISAT 198%a)

A survey over a period of 3103 yearsas needed 10
deternune the extent and intennty ot the damage
caused by this pest 1t can be contrulied wish insecti-
cides but they may be unavinlahle o1 100 expensive.
Weaving (1980) indicated that crached sinl around
the plant favored s proliferation Perhaps inter-
plant horing would stow its spread. / pateuels i
anended by ants. What i3 the natue of this 3\ mbio-
s and can it be explosted to manage this pest? There
are many more such guestions that need 10 be
amswered.

Management of Field Pests
Insecticide Control B

In some parts of Africa. gronndnut cannot belrv'_'.'.‘;
without pesticides being nixed with the soil befﬂ'j
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but which has not beed fully
mlor:l‘lh:ym'l: :‘:I'u involves introducing either &
:;‘;‘;mm insecticide or & fungicide into nests by_
means of acellulose bait. The target fa;:?t: ::nr;.u
e ::lfur ’m'ﬁ:::: '.Im':he insecti-
u X v
?ﬁ:ﬁﬁwwmmmu the fungus prdn:‘ :u:“ :"h:
nic, matier collected by the foragers a kill e
:::nite's that subscquently m&eﬂgp;ﬁ:;l.y; t‘ ool
i fungus “gardens
lm'::““:f“,;':“m”"m that prove luewut.ul in
A will he tested in farm conditions in Africa.
|mn-pr' research project at ICRISAT Center is
inrily directed at determining the economic
Whmhold and the correct control strategy _ror the
y ndout leaf miner. Weare using different mtem!-
"wof insecticides 10 regulate the numbers of this
!ics which is the main dry-season (mid-Dec to
m!ﬁfk ) pest in India. There are usually theee or
'f‘“:r g:undnul Jeaf-miner generstions per .row:;g
. son, each one having s higher population density
oo m last. This means that the younger plants ar:
oo ually damaged by this pest. Our results indi-
jos u:hn yield loss does not ocsur unle’l there ni»c
or mnwhmeperphm.mmumully n
:‘I:npod-ﬁllinl stage by the time the pest has achieved
"3 it i iner densities
implication is that if Jeaf-miner
m.l:: m:: than § 10 10% of the dlms':ll:r:eh‘:::
(according to our estimates) at the end hescsone
neration, an insecticide should be spp vhen
the adults ar¢ emerging from the pupal cases. is
rch will be continued for wvm] n-sa'mn“-
:—::hm our data. We are also cuc:tiemn:‘ ::c ;: W
i icides on the natural enc !
m::n;‘n::‘lw:tl:‘:u’mf. A yimilar approach will be
taken with other pests.

Host Resistance

would be expected inan inu_itmum has a major

ﬁ:meﬂ in plant breeding. eomderglgk pto.rt's:‘ I::
been made in identifying and exploiting insec y
1ance in the 11 458 accessions in the germplasm :i:h
Jection (Table 2). We are ne_kin. genotypes i:e:wi!h
multiple pestand dissase resistance !ncombn o
satisfactory agronomi¢ chamcteristics, such as :;M
yield potential and dtoug'hl resisance. A tumh“
entomologists, pathologists, gnd mmm nat
already succeeded in incorporating m'.“‘l.lmromu-
thrips vector of TSWV into agronomically p

ing, advanced breeding lines.

Noteworthy genotypes arc:

33-1 (Kadiri 3): accepted by l.m indian
’ z:::ll of inicuhunl l.eseau.h (KAR)l':c:
cultivar for the postrainy scason in sfvtral 8! ; f
This line apparently has some m“'.om h.l “';
sehulizeiso thatit suffers less from BN . lw:h)
commonly grown cultivar TMV 2(Amin o.f
e JCG 2271: identified by ICAR s source
multiple pest resisiance for breeding pum.
This genotype has resistance 1o _pod_ m;
insects, pod-scarifying termutes, thrips, pph.
and the groundnut leaf miner. l.u addition, it has
a high-yield potential in the rainy season.

not. with high levels of muhiple pest
m%‘::n::ln :l':'Ac 343, 2214, 2230, 2240, 2243. lAl
“nuesery”™ of insect resistant lines is be!n; sent 10 .
collaborators in 13 countrics lodel'eﬂmne their y::in
potential and the Jevel of their resistance Lo pes!

ical locations.
d“{:’:::::?m that we have made httle pro-

Table 2. Gnuﬂnﬁpnﬂ"n-hhmhmhm”n

Jassids ! .
B i e TI7, 1705, 1741, 2142, 2168 214, 7230, 1232, 7240, 2
NC Ac 343, 406, 409, 783, 1337, 1703, 1741

' 2666, 2700, 17888, M13, Gujarat narrow 101213, 230

102, 343, 841, 1708, 1741, 1781, 2142, 2144, 2184, Z?l;; zc_lib c,i‘,,ﬂ:
T N 205, 2060, 2462, 2772, 1302, 13926, 17A88, C-108, C-121, €13,

et narrow k N
Gujarst narrow Jenf, Robut I
s NCAc M3, 1705, 2142, 2230, 2200, 2242, 2241, 10033, 17888, o

mm:"’ym . A 477-1, 7215, C-184, €0-2143, 2181, 2187, 2232, GBFDS:17.92.93. 272, 273,
et R Ag 343, 2091, RMP40, S-7:2-14, TG4 83,349/
Meaf miner
Pod borers NC Ac 343 and 2240

gress in finding resistance 10 Aphis vora K och.
This is because it is ephemeral at | AT Center,
so special field screens cannot be set up 10 select
resistant lines. However, we found that in glasshouse
conditions, aphid reproduction was reduced on NC
Ac 2214, NC Ac 2240, NC Ac 343, and M 13 in
companson to susceptible control genotypes such as
TMV 2,

The main for seeking resi to A. crac-
civora is because it is the vector of the groundnut
rosetie virus (GRV), an imporant virus disease of
groundnuts in Africa. As the “African” biotypes of
A. craccivora are likely 10 be different from the
“Indian” ones, we feel that Africa is the correct place
to screen for resistance to this pest. Hopefully, the
provision of improved facilities for the Regiona)
Program in Malawi and cooperative ventures with
other agencies will permit the number of genoty pes
tested 10 Cleasly, to the vector
and to the virus should be sought in parallel studses.

The preliminary experiments reporied by Amin
(1985b) and the research of other workers that he
reviewed point to the existenct of a high degree and a
wide range of pest resistance within the genus Aro-
chis. The groundnut cytogeneucists at ICRISAT
Center are able Lo perform the chromosomal manip-
ulations necessary for tramsferring “resisiance™
genes from wild (0 cultivated members of the genus
Arachis. This is another field of research that wili
receive attention in the near future, with a view 10
finding sources of resisiance to what may be the

more intractable pests: S, dtura, A. craccivora, and
termites.

Research on the nature of resistance to pests indi-
cates that it can be caused by physical and chemical
factors. The presence of long. dense trichomes on the
leaves of genotypes such as NC Ac 2214, 2230, and
2240 and the thick leaf<cuticle of NC Ac 2242 and
2243, for example, are associated with resistance 10
jassids Empoasca herri Pruth (ICRISAT 1985b).
The wichome characteristics have 2 high degree of
heritability and have been transferred (0 genotypes
with favorabie agronomic characienstics by normal
breeding procedures (Dwivedi 1 al 1956).

We plan 10 investigate the chemical basis of resis-
tance in the hope of being able 10 screen plant mate-
rial for resistance 10 pesis under laboratory

diti This proced would not be 1otally

satisfactory by itself However, it would avord the
need for relying entirely on ficki eaperiments, which
are eapensive and ume consuming, as well as frus-
trating, if the insects we are interested in do not infest
the fields in which the material is growing

Cultural Control

In some situations farmers are able to reduce pest
damage by sdopting simple modifications of exist-
ing cultural practices. It has been known for a long
time that increasing the plant population density
reduces the incidence of GRV (Farrell 1976), The
same js true for BND (Tabie 3).

Similatly. as with GRV (Farrell 1976), farmers
who sow early in the season (i.c , as soon as, or even
before, the “monsoon” rains fall) will avoid or suffer
little loss from BND. Simularly, with postrainy sea-
30n crops, the later the sowing date the greater will
be the plant monality caused by BND. The late-
sown planis will be susceptible to the virus carried by
thnps dispersing from the plants sown previously.
Early-sown crops appear 1o be well esablished and
less suscepuble 10 the virus by the ime viruhferous
thrips src migrating.

Experiments at ICRISAT Center have shown that
when groundnui plants are intercropped with millel,
in purticulas, the incid of BND s reduced (Table
4). An experiment to find out why this happens 18
currently in progress.

Another project has been designed 10 prowvide
information about the interaction between the
groundnut leaf miner and its host when grown under
drought stress. There 15 a belief, in India, tha this
pest “prefers” to feed on plants suffenng in this way.
We are testing this hypothesis by medsuting the

density of this pest sown along a drought stress
gradient. Pest density, haulm biomass, crop vieid,
and soil water deficit are being messured

Enhancement of Natural Pest
Mortality Factors

We do not helieve that mass reieasing of intioduced
parasites and predatorsand the inundauve selease of
natural enemies is a pructical proposition for con-
trolling groundnut pests 1n the SAT, we are not
involved i comventional “brological control™ proce.
dures. As the land masses involved are large and
have a diverse fauna 1t 1s high!y likels that a number
of parasites. predators. and diseases art ajready
present  Furthermore, reaning and release proce-
dures would be costly because of the infrastructural
problems associated with mass reanng. distribution,
and monitonng the effects of such programs. It is far
more imporant to design pest=<onirol sirategies
that do not reduce the numbers of beneficial orga-
nisms already present.
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nut c sociated with this pcsl(Mohammw e
Nll"-‘““““ ussessed their velative tmpor(‘-\amt. |l\
e h;‘\;;-t";ts ﬁosltain)'-uns‘sn crop at !L R.lsAd
1':“' ter there was about 105 larval moruht,\":.?u‘:ec.
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_miner population fe
:::A:‘:lhr':e ‘:un about 0C; parasitism in l:wkl:l;'
two generanons. Thus, with thiv spedies au“ ™
there 16 the potential tor lething n;uure\-'s o
course. especially f pest-resistant cultn g

grown.

At first sight, our reseasch plo\s*l 10 be
devuid of predacious arthropods s to be
expecied of land that s intensely cultivated for
growing rotation crops. However, we have caughe
“reasonable” numbers of hunung spiders (Lyniphii.
dae) and ground beetles (Carubidae) 1n puefall iraps,
especially in thase placed in unsprayed pluts. These
predators must be eating something and therefore
shuuld not be kitled, because thewr diets probably
include jassids and groundnut lesf miner moths

8. hiura is a serious groundnut defohator in many
purts of India and Southeast Asia. It hay recently
been idenufied as a pod borer in Harvana inorthern
India). Thus species 15 a major 1obucco pest and
attacks 4 number of other crops, including cotton. It
has been treated with a wide ra nge of imecticides for
many years and is now resistant to organaphas-
phutes, pyrethroids, and carbamaies (erghty-fold
resistance to carbarvi) according ta reports that huve
come from India and China (Ramakrishnan et al.
1984, Chou et al. 1984) Invecticide apphcanon
should, therefore, be discounted as a lang-term con-
ol strategy for this pest.

S Jiura has a number of parasites and predatory
(Pateletal 1971). b, perhaps owing 1o ns sporadic
appearances. they do not seem to have much impact
on decreasing its numbers It js, however, subect to
a number of speific diseases (Kore and Rhide 1978,
Dhandapani et al. 1982). (Once the basic research on
the biology of this pest has been carnied out we shall
lonk in this direction for developing a control
methad. Hopefully, the development of manage-
ment strategies for other pests. that invohe intle or
noansecticide apphication, will allow 1he parasites of
this species ta increase and perfarr o s:;pmbicant
regulatory function

Modelling

The advantages of simulating the interaction
between a pest and its host during the development
of pest management progtams has been demaon-
strited by Guneniez etal (1978) S firurg has heen
selected as the subject of such a rescarch project
This is because:

1S a serious pest 1n Asia,

FCRISAT Centre has the best facilities for cdarry.
ing out the recearch in AT Awa. and

the complementary expenience and training of
our scientific staff is such that i s pasubie to
execute an indepth study of the 1y pe required.

This project, which s comparyble to the ane des-
vnbed by Bellows et a) (1983), 1 divided into a
sequence of imerconnected submodels (Figure ly

® A study of the fluence of Temperature on egp,
larval, pupal development. and OVIPOSITION rales
in laharatons and field condinons throughout the
vear The expenimental approuch atcommaodates
both diurnai and veasonal fluctuations in temper-
ature Fhe datu will allow us te precicr generation
length from wte-specific meteotoiogical data and
allow us (o Lse amibien: ‘emperature records to
drive the mndet
& Wihin generanon mostaliey Jy e necessary to
know the tesdinens under whier
to the damaye-cmmng Stapes (4]
wal ke
® Quanufizaimr of the rriatonship hetween larg)
growth and icaf dr . matter contumned “enerper-
€8") This prase 1s the link between the popula-
ton dynamics study and the nex: aspert
® HRelatianship between defohation (; e lunalicon.
sumpienland the loss in pod vieid The phasioio-
Bists n ICRISA T Groundrut Improvement
Program have accumulated a considerahie
amount of the gravimetnc data needed for model.
ling the growih of groundnuts. W ¢ sha)) invesu-
pate the influence of defoliation, ay performed by
cuterpiliars. on yield One end pont of 1this
work-determuning econami and damage thresh-
olds for this pest on groundnuts —wil} have 10
tuke into account the genotvpe of the host and
drought stress
® Seasona! divoersal patie: ework of Might
trapan Ind They ace basted
wiih an elielive wwhRtheu: male attraciant hr
vuld now be posable 1o ©otan ah ampression
of the migraton activity of at least male moths
throughout the cubcontinent Fasty obsemations
3t ICRIS AT Center indicated & positve relation.
stup teiween the number of male moths caught
and the numder of eggs laid in groundnut crops 7
dave later This relationship has nor been
revorded since. and we want W Anow why

lervae survive
s and sixth lyr.

Phe ubove aspects encompase & “hasi Mology™
sty The foliowing are the “apphied” aspevts

® Hor revistance a long-1erm goal 1 to provide
£T0OUNIALT ZERA e with renistance (o § litura
tor those ateas that are subgect to cutbreaks Ths
Provess can be simulaied and “tested” in a model
of the 1ype we are developing.




Decision Making Tabie 6. Cumbination of Mosi-plant resistance and nata-
Flight Pattern ';?p“la'fon How resistant 104 given pest does s genonpe nanor 1, ;,.,:.::::.:,:: :::‘::' h; ':::’;':M.::’,:‘, miner :Io:::
from Pheromone » 7y be before a farmer has no need w appis nsecnizides teme modicella. us indicated by » dynamic programming
'Trlps Model 1o avend crop losses” Thic s e questior, fitina, tnesdel
opists and breeders should endeavous 1o anwwer (o N PR )
i that end. we are currently worbing witk 11 K A |, izl e hedde apphcations
Mueiller (Resource Management Proagran:. 1€ K] Cevel ot ’
Environmental Data Insect SAT)and Dr N. Dudley (Buress of <-atinies € an. fevel vt how plans rewsiance |
Historical > (};,owl;IDMOd!'-l berea) on a dvnamic propramming process that u v ar el r'_‘_ 'i( s _0..,__‘7._.._0.,..
' ~ cte/ Devar . R 8 enable us 10 do this Fn our initush test we wned i [ oo R [ TR /)
Current Rate of ['opulmmn(rm“lh ficld data from the proundnut teal monsr cor . L A )
* experiment (Table 5) and “overlad™ v with » ¢ a RN [ T I N (]
. ant Growth of “resistances”™. We have assermed tna resinta : A A
Energy Consumption H‘Tdodel acts by reduging the rate of increase o easrn prnera- - . Loh o homoeuoo
Budget Madel uon. Natural mortalty in rea’ life main
nmypsnging from 0 10 KD wak n
‘ addtsonal mortality factor at each teve! of v
Damage Economic Injury tance. he quel has also hgtn U MR G RumMne: oF
‘nresholds Model msechode “hill efficiencies” One spray of 981 gy, Identification and Control
Thresholds ciency 1t needed of there are tour ginetations o
{ h larvae per scason There s no natural morwbits and of Posthar\‘est Pests
less than 707 resistance (Tanle 6 The neee fo:
Decision nsecticide apphcaton disappears if shere s mors Out worh wnpedtharsest insect pests of groundout
Making L 4 thin 602 natursl mortaling and at least 07 e, Sas concenteated on
tance.
* This s a brief account of a piece of researen that ®  [he asseiement of storage losses in India and the
10 its early stages. 11 should be posahle to extend tas WentNication of the smportant pest species
modelling procedure 1o other areas. €.g . revntance invoived and
Other C‘,:;::’rol - 1o divease and drought. This approach to decision .
Groundnut- Pr ures making should he made avaiable to research and ® The destiopment of apprapriate methadologies
Pest Modcls . extenaon workers in the SAT. Iherefore, we are Tor use ' oscreemng groundnut germplasm for
l thinking in 1erms of converting 11 10 a {arm that can fesistanie 1o the magor storage pests found in the
be used with microcomputers SNAl
|
Total Biological
Pl Pest 1 Monitoring
Fcosysiem L — - - —r
Tuble 5. Yhe p s and n uved in & dynamic programming proces used to indicate the levels of bost

hip hetween

resistance and nstural martality heeded to asoid invecticide spplication on groundnuts without lows in revenus (based ol

: lation of the rel
hat make up a unpuhlivhed data from 1CRISAT Center).

' A
Figure 1. Flow diagram of the submodels including pest-management options.

Spodoptera liturs and the groundnut crop,

Factur Parameter or assumption
200000 plants ha !t

Plant denwry

tnitial pest population P 20000
- ‘y project in Lgypt. Number of generations 4
o Induction of epizootics. One of the few realistic Tlhle)'i(n‘t:g':at'l,on of the basic ecological data cma- Potenual raie of increase pet generanon \20

control options for this pest that is -"pefnd ‘: .
farmers is 10 artificially increase the Ic\!’| of 'd
ease propagules present in a crop. A study carrie

out by TORI on S. linorahs attucking cotton in

i scarch into a model of the plant- Damage threshoid A
n:n:ng rl::t::::;: ':fi‘n cnable us to umulate the Relatonship between pest densins Yicid loss i linear betweew P & 12000009 -
st e . . . . . Ay
ﬁ.mm. economic benefits of the applicd aspects of and yield Joss 24000000; 1f P> 24 000 000 yisld 9

Efficiency of inaccticide 9vez R
y basms for an outbreak )
this work, as well ay forming a bas: (0 nclude Levels of reiniance

. ! {tacilities 0.01.02,03,04,08.06.0.), 04.68%
Egypt points 10 the necd ‘?“‘e‘:";;,;:c:vu). This forecasung procedure. A long-1erm sc;\ﬂ “-onsu‘amll bevels of natural mariatny - 0.02.04.06.08 .
for producing a purified virus( in such & model a range of pest and other ¢ I | X
is under consideration as a long-term goal. " P Populstion aensity av larvae he ©
aspect is v evaluation of the 10 yield.

Iis implementation awaits an

1o




Identification of Storage Pests
in India

Very few attempts have been made in India 10 esti-
mate losses 1o stored groundnut d by i
A survey of farmers' stores in one area of Andhra
Pradesh indicated that they do not suffer messur-
able storage losses because they generally sell their
crop within one month of harvest. Thisistooshorta
period for ble pest populati 1o develop.
These observations, in combination with the views
of officials of cilseeds cooperatives, indicated that il
problems exist, they would be confined to central-
ized storage sites.
‘A mare detailed study was therefore carried out in
the same area of Andhra Pradesh in a large ware-
house attached to an oil mill operated by the State
Oilseed Growers' Federation. Fifty sacks (1otal
weight 1.5 1) of unshelied groundnuts were held in
this warchouse for § months, during which time $ix
samples were taken at monthly intervals from 10
bags chosen at random befare each sampling date.
The pe ge weight loss caused by storag: insect
(0 each sample was calculated using the “count and
weigh™ method (Hasris and Lindblad 1978). This
echnique allows damage by different specics 10 be
mensured scparately.

The most damaging pest was the groundnut bru-
chid Caryedon serratus (OL.). This insect occurs in
many parts of the SAT where it breeds on the seeds
of common tree legumes such as Tamarindus spand
Acacia spp, as well as groundnuts. Previous reports
of C. serratus causing heavy losses to groundnuts
have come exclusively from West Africa (Davey
1958, Green 1959 and 1960, Conway 1983). Our
results suggest that this insect may have a greater
pest status in India than has hitherto been realized.

Alter 5 months, C. serratus caused, On average,
19% dry-weight loss of kernels. Populations of the
other pest specics infesting the experi I sacks—
the rust-red flour beetle, Triholivm castaneum
(Hbst.), the rice weevil, Oryzaephilus mercaior
(Fauvel). and the ricc moth, Corevra cephalonica
(Stnt.)—remained low and contributed little to the
total weight loss.

1.arge numbers of the lygacid, Elasmolomus sor-
dicdus (F.). were on the sacks used in this experiment
during their first 2 months in storage. This insect is
known to be a pest of stored groundnuts in Africa
(Gillier 1970, Conway 1976). Unlike other posthas-
vest pests it can feed on kernels by piercing the shell
with its moth parts, lts presence in heaps of drying
groundnut plants at ICRISAT Center (K.M. Dick,

J.A. Wightman personal obseivation) and in the
warehouse indicates that it can infest the postharvest
product at sny stage up 1o Processing.

The methodology used in this study represents a
simple and relatively accurale way of estimating
quantitative storage losses. Ideally, we should wish
10 see an extension of this work through paralle)
studies conducted in the other impaortant
groundnut-producing areas of India and the Auan
SAT.

No attempt was made 10 assess the extent of qual-

itative losses in the groundnuts occurring over the
S-month storage period. Infestation by insect pests i
known to affect the biochemical compasition of
stored oilseeds, for example. causing # decrease in
thiamine levels and an increase in free fatty acid
content { Howe 1965), Qil pressed from nuts contam-
inated with insect larvae, dust, and frass willalmost
certainly he of poor guality und flavor. There is a
need to determine in greater detail the relanonship
between populstion levels of the pest specics, dura-
tion of storage, and the rate at which the biochemical
changes occur that adversely affect flavor and ol
characteristics.

Screening for Resistance to Storage
Pests

We have developed methads for screening kernels
for resistance to T. castandum, C. cephalonica, and
the topical warchouse muth. Lphesiia cautélla
(Walker). These species are polyphagous and are
among the most important pests of stored ground-
auts in the SAT. Resistance 1o € wrrarus is beng
evaluated by TDRI(Slough, UKpina paraliel. cotla:
boraine projeet.

Srudics on vanctal suscepuibility 1o 7 casiancum
were imtiated by D P.W. Apun, who wreened 526
geaotypes to determine the degree of varibility of
this character. He idennified at least one promising
line. Ah 8318, which suftered ugmficantly less dam-
age than the susceptible check cultnar, APAL 4.
Although further experiments hive given usctul
information on the hehavior of 7. castaneum when
infesting groundnuts, progress rowird the develop:
ment of a quick and rehable serecning method has
been humpered by the eatent of viration between
replicates ol the same genuotype. 111y hoped that this
problem will be overcome in future experiments.

An experiment in which |5 genotypes were exam-
ined for resistance 1o C. cophalonica provided more
consistent fesults. The mean larval mortality was

three times greater on th
: e least sy le tha
the most susceptible gemnvpe.n.m{ vuu‘:'::

beiween replicates was smalil Pa
being carricd out with £
genoty pes,

ralie) studies are
Caurello using the same

Conclusion

I

nlu:houm he seen from this overview thitt the ground -
o entomologists ar ICRISAT are taking a broad
s',\; nhlddevel?pmg pest-contral procedures 1or the
h - viany of our research plans ar

' ‘ S are underwas and
he ngxl year shauld see progress being mad .
directions indicated. e e
. Thc’rr are sull fundamental guestions 1o he
;n;:?;o.a‘ched, especially wr the tarm ievel. ‘ for
m;\- r:;c\: we should know how furmerc decide !h;(
they © & pest problem, and how effective therr
", ;n arc(ofien insecucide apphcation) Of course
c"; ;:k(l also determine the damage thresholds ni

st an the multipheny of ,

*ch pe ) siuations un
which groundnurs are growr. but that wilitake ur::r
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Disc.on on Entomology Papers

Blalr: Which soil insecticides are avsilable in slow-
release formulations?

Wightman: The insecticides that | know of are pho-
rate, carbosulfan, carbofuran, and chiorpyriphos.

Bisir: Might the formulation of chlorpyriphos in
which the chemical is incorporated in plastic devel-
oped in Australia be applicable?

Wightman: This was developed onginally for pro-
tecting sugarcane erops from white grubs and has
been used in forest-tree nurseries in South Africa. If
availabie and if reasonably priced it could be ideal.

Nigam: There are a few repons from India where
they have tned 10 estimate yield loss caused by thrips
in groundnut.

Wightman: True. The problem 1s separating the
damage caused by one pest from another, There can
be at least two species of thrips within a crop, as well
a5 jassids and other insects.

Nigam: Will the threshold levels of different pests
vary according to the vanety?

Wightman: Almost certainly; it is important that
when a cultivar s released it should be sccompanied
by a dossier including an indicsnon of its susoepuibil
ity 10 @ range of pests,

Gridley: Are there any indications that resistance to
insecticides has broken down?

Gibbons/ Wightman: No, testung in the USA and
ICRISAT has not given any indication of this hap.
pening. We are sware that biotypes that can counter-
act resistance mechanisms can develop or mayexist,
especially in insects with short life cycles like aphids
and thrips.

Ramanaish: We notice that every year one pest it
more imporant than the owhers, could you
comment?

Wightman: This is true for many crops. It is proba
bly because Jow levels of natural mortality factor
aliow one pest 10 increase in numbers early in th
S6a30n of suppress other pests in some way, The pes
that achieves dominance early in the season me
cause 50 much damage that the crop is not & desi
able host for other insevas.
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