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Constraints to effective pest management in pigeonpea

W. REED, 8. 8. LATEEF and S. SITHANANTHAM
international Crops Research Institute for the Semi-Arid Tropics
(ICRISAT), Patancheru P.0., 502 34, A.P., Indis
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& heavy toll over much of India, where over 30% of the world's crop is produced; and the
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of India. Most tarmers practi
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in their arees. A recent incresse in the market price of PiQEONDE MAY SNCOUAgE MOre
farmers 10 use pesticides, but adequate coverage of a well-grown landrace crop is difficutt
with the avaiiable conventional appiication equipment. Non-availability of warter at the time

pesticides, particulacly in the assured rainfell aress. 2. muwmmnnm
resistant, and ion of the natural ) for the majority
of tarmers who are unlikely to use pesticides. mmmmmmmm
managemert is in progress at ICRISAT.

Introduction

Over 90% of the world's recorded production of pigeonpes (Cajanus cajan) is grown in India,
where this crop is the second most important pulse. Aimost all the pigeonpea in india is harvested as dried
seed, then dehusked and split to make dhal. Dhal is relished by most Indian families of all income levels

.and forms an important component of the protein intake, particularly among vegetarians. in recent years,
cereals production in India has risen markedly, but pulse production has not. This has led to a shortage of
dhal in the markets and consequently in a price increase, forcing a reduction of pulse intake by poorer
families.

Pigeonpea is & perennial shrub, usually grown as an annual. it fixes nitrogen through Rhizobium-
containing nodules on the roots and so is generally regerded as a useful crop, if only as an intercrop, in 8
rotation. Most cultivars are relatively resistant to drought and will produce a crop, albeit a small one, on
very poor soils and in drought oondmons where most othu crops would fail oompimiv

One of the major to was idered to be losses caused by the
insect pests. As there appeared to be no broad survey data available in the literature on insect-caused
losses to |hu crop, ICRISAT embarked on an extensive survey project in cooperation with the national

ists visit those pig fields that are in the vicinity of motorable roads, aversging
one field visit every 20 km. The surveys are timed to coincide with the maturity stage of the crop. Data,
including field size, cropping pattern and pesticide use, are collected and samples of pods are taken back
1o ICRISAT where they are analysed for pod damage. We have so far surveyed over 1000 fieids, across the
13 States of India that have a sizeable pigeonpea production.

Over 80% of the fields surveyed were intercropped, the major companion crops being sorghum,
millet and cotton. Pigeonpea is a relatively slow growing crop, at least in its early stage, so it is usually
sown in lines between faster-growing and earfier-maturing crops. Most of the companion crops are
harvested well before the pigeonpea completes its growth. On fertile soils with good moisture availability,
it is possible to harvest an almost full crop of cereals, then allow the pigeonpea to grow on to give aimost
complete ground cover and produce substantial yields much later. Almost all pigeonpeas are grown
without irrigation, often in quite extensive areas. Most of the fields surveyed were larger than 1 ha and
s0me exceeded 5 ha.

Insect pests

Several insect species feed upon pigeonpea (Davies and Lateef, 1978}, starting &t the seedling
stage when beeties, in particular, can cause extensive foliar damage. However, the plants recover well
from almost compiete defoliation, and insect-caused plant death is rare. Severe damage at the vegetative
stage may delay flowering, but it is questionable whether such damage causes any substantial yield loss.

Submitted as CP No.5 by the Intenational Crops Research Institute for the Semi-Arid Tropics.
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BHC is aiso cheap but is generalty found to give comparatively poor control of 4. armigers. DDT
and BHC are readily available in meny village retail outiets, while endosulfan is less widely available. The
nmeuﬂvpswdnmmdmund!wunonmm-nknmwummn rice and vegetables,
particularty where these are irrigated.

There are many unconfirmed npom that DDT and BHC are not odoqumlv moctm in con-
'mumql-l mmlnmnvmoflnda The reason for this is f
is also

Pesticide application

By the time most locally utilised cultivars start flowering and podding and so reach a stage sus-
ceptible to H. armigera and podfly attack, they may be 2 m tall, and a well-grown sole crop will form an
almost impenetrable jungle at that stage. Flowering and podding usually occur in the dry season when the
large quantities of water that are required for high volume spraying may not be readily available. Some
farmers use dusts and apply them using muslin bags tied to sticks that are shaken above the crop. This is
not an easy or pleasant occupation. In a few areas, & high volume, rocker-type sprayer is mounted upon a
buliock-drawn cart which is then driven through the crop with men spraying the crop to each side. This
gives a crude coverage and the bullocks and cart wheels cause substantial crop damage, but this ingenuity
wdl mdacam the extent to which farmers are prepared to strive to protect their crops. Lever-operated

are { used, but of the tall plants with such sprayers is dif-
ficult. Motorised knapsack mistblowers are used at medium volume on cash crops in several areas, and on
pigeonpea on several ressarch farms, but they are expensive and not generally used on this crop in
farmers’ fields, except where the pigeonpea is intercropped with cotton. Aerial spraying has been
suggested for use in some areas, but the effectiveness and economics of this are yet to be evaluated on
this crop.

Pigeonpea appears to be ideally suited to controlied droplet applicator (CDA) usage, and we have
‘done some work on this at ICRISAT. It may be possible to use drift spraying over 5 m swaths in the sole
crop, ulmg pnths left through the crop, but much more experimentation is needed. Some indigenously

battery g disc i are available in India but formulations of
pesticides that can be used for such spraying on pigeonpea and will kill . armigera are not yet available.
Some of the synthetic pyrethroids have recently been tested at many centres, including ICRISAT, in india
and have proved to be very effective against H. armigera at low dosages. But they are not yet com-
mercially available and are likely to be very costly. They may, however, be particularly suitable for CDA use
on this crop.

H. armigera presents an exposed target for all of its life history apan from the pre-pupal and pupal
stages, which are usually found in the soil or piant debris. It is, fe ble to contact icid
The podfly poses a greater pesticide control problem, for the only stage vuinerable to contact pesticides in
its life history is the adult. The egg is laid through the pod wall and the larva deveiops to the pupal and
adult stage inside the pod where it is protected from most natural enemies and all but the very costly
systemic pesticides.

The p! ly utilised land of pi found in most farmers' fields in India, evolved in
the pesticide-free environment and are clearly ited to icidk ion. It may be ad 9 t0
breed for a relatively mll phm mn will yield well in a dense stand lnd which can be conveniently treated
with the tly P g and dusting equi CDA use would aiso be relatively easy on

such a crop. We are investing some of our resources at ICRISAT in research towards such a plant type and
technology.

Host plant resistance

We are siso investing some of our resources in a host-plant resi on pi
and other crops, 1orwcmmkmtmiofoumvonmmmnvhogrmnguwcroumo\nmm
protection in the foreseeable future. We are g not only for resi but aiso for the ability to

empommwnnvlouumdformn-mmmwlmmmmmmmmb
atalow ebb. At and around ICRISAT Centre, H. armigera sttacks psaked in November in each of the last
few years, and any unprotected pigeonpea that was in the flower or pod stage at that time was
devastated. Local farmers generally grow pigeonpess that flower and pod in December, or later, and so
MMMMWH mmmmu:k but even then their crops suffer a great deal of damage. The
ability of some pi t0 for early loss is spectacular, provided adequate




moisture is available in the soil. Such P L the i of * ic thresh
lovels’ for pests on this crop. It appears that we have some cultivars that give yields in pesticide-free
conditions at least equal to those in fully protected conditions, but these resuits are from small-piot trials
snd need to be studied in much larger isolated plots. Our host-plant resistance programme is still in its
infancy, but we do have lines that have consistently shown differing ibilities to both H. 7 )
and to podfly. We have nothing that is anywhere near immune to either pest, not even in the wild relatives
of pigeonpea.

Ecology of the pests

Very little is known about the population dynamics of the major pests of pigeonpea in the
farmers’ fieids, so we are monitoring pest and natural enemy populations on this and other hosts

throughout each year. The iction of our H. igera studies to pig would severely limit our
understanding of the ecology of this pest for it is polyphagous, feeding on many other crops and weed
hosts as well as on pig 1t would be it ible to monitor this pest on all of its hosts across India,

30 we are attempting to set up a network of light traps which will give us some information on pest popu-
lation build up. In particular we are hoping to gain evidk on the incidk and role of migration in
H. armigers infestations.

There is a real need to assemble the quantitative data on this pest that have been obtained in
India and in other countries so that simple models of the build-up and incidence of the pest, particularly in
relation to climatic factors, might be constructed. We need to integrate our pest management efforts
across areas, rather than across individual crops, and for this we need an overall understanding of the
ecology of H. armigera and the other pests.

Natural control

It has often been said lhat Helwthls spp. are upm pests,’ assuming damaging proportions on
crops and in areas only where i icide use has disturbed the natural control elements. This is
certainly not the case with puoeonpu and other pulse crops in India, for H. armigera is frequently
devastating and is persistent on pulse crops in many areas where no pesticide has been applied.

Although several species of parasites are known to attack H. armigera larvae, collected from
pigeonpea, they do not cause a rapid population reduction. In particulsr, egg parasites are very

inH. igera eggs laid on pig but on other crops, such as the cereals and cotton, egg
parasitiam can be very high and give a significant degree of pest reduction. Although we have found
several larval/pupal ites, the most of these are inids which kill the large larvae or pupae

after the crop damage has been caused. There has been very little work on the quantitative effects of the
predators of H. armigera in this crop but there does appear to be a paucity of predators, particularly of
birds, which are often seen feeding on H. armigera in other crops, including sorghum, chickpea and
cotton. Pesticide use further reduces the already poor natural control.

In ion with the of India, ICAR and CIBC, we are muttiplying and releasing
Eucelatoria sp., a tachinid parasite of A. igera, that was originally imp: from the USA. We do not
have the facilities to produce enough parasites for trials of inundative releases. The introduction of
parasites that attack the eggs and early instars of this pest could be of greater benefit, but we have yet to
find an egg parasite of H. armigera that will readily accept pigeonpea as a plant host,

Some larvae of H. armigera, when collected from the field and reared in the laboratory, develop
disease and die. In particular a nuclesr pot is virus can play havoc with laboratory rearing
of this insec’ but the typical svmptmolmudmaum not often seen in the field.

Thsvuuswwldappwtooﬁor i icularly since it is now being used

y, and , in the USA and Aumln for IM control of Heliothis spp. In
india, h , we await decisi uponthe gulations which will ine the use of the virus. By far
the cheapest and easiest means of virus use would be to ge the local entrep or the farmars
themselves, to apply sprays that contain mashed up larvae that had been killed by virus. This is alresdy
practised on a small scaie for other pests and crops in some areas of India. Such a practice apparently
presents potential health hazards but if the virus has to be purified the cost could well equal that of the

]




Work in farmers’ fields

Perhaps the major constraint of pest managsment on this crop up to now has been a lack of
confidence in, and knowledge of, the pest management components in the farmers’ fieid situation. We
hope to have enough k in the near future to enable us to propose a village-scale
WWMMMWMW Similer projects have aiready proved
successful on cotton in some aress of india. At this time we would expect the major components of such
mmmmwmmmwwwmm ible or tolerant pi

cultivar of an appropriate maturity to suit the known rainfall and pest pattern of that area. Optimum
spacing and, in some arees, appropriste intercrops wil aiso be advised. The limited use of pesticide,
spplied g to the pest will probably be a major in several areas,
but in some cases it may be possible to reduce, or even avoid, pesticide use by sugmenting the natural
enemy populations.
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