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Groundnut in ICRISAT
programmes

l‘arachide au sein des programmes

de I"ICRISAT

by 5 N. NIGAM* and J.M. LENNE*

roundnut (Arachis hypogaea L.)

is one of the three legume crops

for which ICRISAT is mandated
to develop and improve. ICRISAT is also
designated as a world repository of germ-
plasm with over 14 000 acccssions of cul-
tivated groundnut and 450 accessions of
wild Arachis specics currently held in
public trust. Groundnut is an annual crop
and its sceds are a rich source of edible oil
and protein. Groundnut is grown in over
100 countries with a total estimated arca
of 21.8 million ha and production in shell
ol 28.5 million L. Asia (25 countrics) with
63.4% of the arca produces 71.7% of the
world groundnut production. It is follo-
wed by Africa (46 countries) with 31.3%
of the arca and 18.6% ol the production,
and North-Central America (13 countrics)
with 3.7% of the area and 7.5% of the pro-
duction. Important groundnut producing
countries are China, India, and Indonesia
in Asia ; Nigeria, Senegal, and Sudan in
Africa; USA in North-Central America,
and Argentina in South America.

Exploiting oil
and protein cakes

Groundnut is grown under both sub-
sistence and commercial systems. Under
commercial cultivation, it is grown main-
ly as asole crop with high levels of inputs
whereas under subsistence conditions
both sole crop and mixed or intercrop-
pingcan be scen. About 70 % of the worl-
d’s groundnut is produced in the semi-
arid tropics, the exclusive agroecosystem
focus of ICRISAT. About two thirds of
the total world production is crushed for
cooking oil. The remaining one third is
eaten directly as boiled or roasted nuts
and as confectionery, an incrcasing trend
over the years. Groundnut haulms are
used as fodder and the cake remaining
aftcr the extraction of oil is used in ani-
mal feeds.

Average productivity of <
groundnut (pod in shell) in the %; j
world is about 1.31 t/ha. In
USA, wherc most of the
cultivation is commercial, an
average yicld o[ 2.63 t/ha s
obtained and pod yieldsin
cxcess of 4.0-5.0 /ha are'not
uncommon. Averagc producti-
vily at the subsistence system
in Alrica and Asia, however,
remains very low. In addition,
a big gap cxists betwecen the
rcalized yiceld and potential
yield of groundnut at both
subsistence and commercial
systems. Several abiotic and
biotic factors limit the realized
yield of groundnut at the farm level.
Genetic improvement and improved mana-
gement practices can help bridge this gap.
ICRISAT’s research is directed at these
problems.

Constraints
to alleviate
in Africa and Asia

The major abiotic factors alfecting
groundnut production include drought,
high temperature, low soil fertility, low
soil pH, and iron chlorosis. Among the
biotic [actors, [oliar discases, virus
discascs, bacterial wilt discase, aflatoxin
contamination, nematodes, foliar insect
pests, and soil insect pests are important,
Some ol thesc stress lactors operate glo-
bally whereasothers arc of regional impor-
tance. ICRISAT’s research in alleviating
some ol these constraints is briefly des-
cribed below.

In the rainfed subsistence agriculturc
drought is thc major cause for Jow and
erratic pod yield in groundnut. Field tech-
niques to screen genotypes for drought
tolerance have been standardized.
Genotypes with superior per(ormance
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under mid- and cnd-of-season droughts
have been developed and made available
to national programmes. Collaborative
basic studies indicated genotypic varia-
tionin transpiration, water use efliciency
(WUE), partitioning of dry matter to pods
(P), and ratc of recovery [rom mid-scason
drought. Jt was also established that spe-
cificlcafarca (SLA) canbcuscd as a selec-
tion criterion to identify genotypes with
high WUE. However, ncgative relation-
ship between WUE and P suggests that
selection for high WUE might enhance
dry matter production but not necessari-
ly pod yield. Studiesrelated to DNA-poly-
morphism for WUE and P are in progress.

Few resistance
to diseases
Rust, ELS' and LLS? occur in combi-

nation in varying proportions whercver

! ICRISAT (Intesnational Crops Rescarch Institute
[or Semi-Atid Tropics) Asia Center, Patancheru,
Andhra Pradesh, India

! ELS: early leal spot
?LLS: latc leaf spot
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groundnut1s grown They can cause sub-
stantial yield loss either singly or in com-
bination Cultivars with high levels of
resistance to rust and moderate levels of
1esistance to LLS have been developed
and 1cleased to faimeis 1n Asia Some
1esistant vaneties are under going on-laim
testsin Afuica Thesuccess withELS 1esis-
tance breeding has been hmited Wild
Araclus species ale a 1eservon of high
levels of 1esistances to several stiess fac-
torsincluding fohar diseases Interspecific
hybridization 1s being pursued to 1mpio-
ve upon the level of 1esistance to foliar
diseases 1n cultivated groundnut Studies
on mechanism of 1esistance and compo-
nents of 1esistance aie 1n progiess
Following epidemiological studies, a wea-
the1-based advisoiy scheme for contiol of
leatspots s being developed On-faim stu-
dies indicate that vaiieties with mode: a-
te levels of resistance to fohar diseases
give higher economic 1etuins with hmi-
ted fungicide contiol than the {ull lung-
cide contiol of susceptible cultivars
PBNV *insouthAsia, PStV*ineastand
southeast Asta, GRV*n Afiica and PCV¢
1n west Alica are the major viius disedses
of gioundnut Basic 1esearch on diagnos-
tic aigds, chatactenzation, nucleotide
sequencing, and biodiversity among viius
strains 1s 1n progtess in collabor ation with
advanced nstituttons  Very high quality
polyclonal antisera have been produced
forsome of these viruses Exceptfor GRV
and PBNYV, genetic 1esistance for other
viruses 1n cultivated groundnut does not
exist Some of the wild Arachis species
are highly resistant to these vuuses but
they are incompatible with cultivated
groundnut Interspecific hybridization fol-
lowed by embiyo 1escue and regeneration
1s  progiess The wotk on genctic tians-
formation focuses on tiansferring coat p1o-
tein genes of these viruses in groundnut
plants Transformation efforts for PCV
(Indian 1solate) and groundnut rosette
assister virus genes have shown imtial suc-
cess In GRV, wheie a lugh level of 1es1s-
tance exists 1n cultivated groundnut, resis-
tant varieties have been developed and
madeavailableto the national programmes
n Africa In the case of PBNV, where only
tolerance to virus exists in cultivated
groundnut, the virus tolerance has been
combined with vector (Thips palmi) resis-
tance to develop varieties with field tole-

GRAIN LEGUMES No.14 - Sept., Oct., Nov. 1996

rance to the disease

Bactenal Wilt of groundnut 1s laigely
confined to east and southeast Asia and
can be very devastating 1n some fields
Cultwmal control methods and 1esistant cul-
tivais developed by the national pio-
grammes in the region are available With
the establishment of the Gioundnut
Bactenal Wilt Working Group 1 1990,
ICRISAT 15 playing a crucial cooidina-
ting 1ole among the national programmes
of the 1egion and advanced nstitutions
in UK, USA, and Austiaha

A random risk
with aflatoxins

The contamination of groundnut by afla-
foxins 1 asenous prtoblem in most ground-
nut producing countites The allatoxin
producing lungi, Aspergillns flavus and
A paiasiicus, canivade groundnut secd
in the field before haivest, duning diying
and dunng harvest, and n storage The
semu-and tiopeal envaonment 15 moic
conducive to piehai vest aflatoxin conta-
mination when the ciop experiences
diought before haivest, wheieas 1n wet
and humid aieas, postharvest contami-
natton 1smote picvalent Allatonm conta-
mination can be minimzed by adopting
some cultural, produce handling, and sto-
rage practices However, these practices
laigely 1emain non-adopted by the small
farmess for variousieasons Genetic varia-
tionis available i prehaivest seed infec-
tion, m vitro seed colonization, and alla-
toximn production Through resistance
bieeding, these resistances have been trans-
ferred 1n supenor agronomic backgiounds
Ilowevel, none of these resistances inclu-
ding cultwal practices offers complete
trecdom from aflatoxin contamination
Tuither ellorts ate in progiess to combi-
ne these 1esistances 1n a single genotype
to provide a combined defence against the
mvading pathogen New developments in
molecular biology and genetic enginee-
nng m advanced institutions i USA wme
likely to provide long lasting succour
against this problem which 1s a senous
health hazard to humans and animals

In Asia and west Afiica nematode
diseases are important Theirimportance
in southern Africais not well established
The current research on nematodes at
ICRISAT includes studies on the influen-
ce of cropping system and cultural prac-

tices on population densities of nematodes,
etiology of pod and root lesion nematode
disease, diagnostic surveys in southern
Aluca and Asia, and germplasm scree-
ning for1esistance to economucally impor-
tant nematodes

Pests:
for an integrated
management

In Asia, Spodoptera, Helicoverpa, leaf
minel, and red hary caterpillar are the
important defoliating pests of ground-
nut The foimer two are economically
importantn the post-1amny season and the
latter two 1 the 1ainy season However,
these insects are not pests of groundnut in
Afnca except where excessive msecli-
cidesare apphedto the ciop Sucking pests,
Jassids, thrips, and aphids can cause yield
losses as viius vectors and as a result of
their feeding activities They are impor-
tant both in Astaand Afiica The problem
ol Spodopteran Astais induced by exces-
sive msecticide application which has
1esulted 1n high level of 1esistance to insec-
ticides in Spodoptera laivae and 1n gene-
1al destruction of natural enemies of the-
scpests Theinteglated pest management
package for Spodoptera consists of effec-
tive monitoring using pheromone traps,
following the thresholds, encouraging
natural enemies, growing trap crops, and
collecting egg masses Following these
practices, the use of insecticides in
Spodoptera control can be mmimized or
even completely eliminated This tech-
nology has been highly successful 1n sou-
thein India and in north Vietnam
Scieening of germplasm and bieeding lines
has led to the 1dentification of sources with
high levels of 1esistance to thrips and jas-
sids and maderate levels of 1esistance to
Spodoptera and leal miner Biceding lines
with multiple 1esistance/tolerance to msect
pests and superior agronomic characte-
11stics have been made available to the
national programmes

Soul pests ot groundnut have not recei-
ved enough research attention Initial
research on white grub has just begun at
ICRISAT

The groundnut research portfolio at
ICRISAT represents a continuum in resear-
ch {rom basic to appled to adaptive- in
partnership with developing national pro-
grammes and advanced mstitutions, whi-



le maintaining a sharp focus on production
systems. A major proportion of multidis-
ciplinary rescarch efforts is invested in
constraints alleviation. In addition, the genc-
tic enhancement research also aims at
improving yield potential and seed quali-
ty, genetic diversilication of the breeding
populations, and developing a betterunders-
tanding of adaptation of the crop. Q
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(1) ICRISAT (1995). ICRISAT Asia Region
Annual Report (994, 224 pp.

(2) ICRISAT Southern and Eastern Africa Region.
(1995). Annual Report 1994. P O Box 776,
Bulawayo, Zimbabwe: ICRISAT Southern and
Eastern Alrica Region.

Y PBNV: Peanut Bud Necrosis Virus
4 PStV: Pcanut Stunt Virus

¥ GRV: Groundnut Rosette Virus

& PCV: Peanut Clump Virus
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