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 CHICKPEA PROGRAMME

ICRISAT holds in trust the world’s

largest collection ‘of germplasin for -

chickpea. These are stored in short and
long-term cold stores. The germplasm is
shared with interested researchers
globally. The world germplasm collection
of chickpea at Patancheru consists of
17,115 accessions of cultivated species

from 44 countries and 135 accessions of 18
(8 annual and 10 perennial) wild Cicer -

species. Of these, 12,962 accessions of

cultivated species were obtained from

denations by 18 countries and the
remaining 4,153 accessions from 65
collection missions in 15 countries. In the
case of wild species, 60 of the 135 wild
Cicer accessions were assembled by
donations from six countries and the

remaining accessions were obtained.
through five coilection missions in’

Afghanistan, Turkey, Syria, and Pakistan.
Collection missions for cultivated species
were undertaken in many countries. The

largest number of collecting missions (39) -

was undertaken in India resulting in the
collection of 2,092 accessions. India (6,932

- accessions, 40.5%) and Iran (4,856
- accessions, 28.4%) have provided the
largest proportlon of the ICRISAT

" collectLon For safety purposes, ICRIS AT" n

has deposited duplicate samples of 4,566

* accessions in the genebank of ICARDA,

and ICRISAT genebank holds duphcate
samples of ICARDA's 5914 accessmns.___

The accessions of wild and
culdvated species have been characterized

. for a complete set of morphological -

deseriptors. These accessions contaifi very
useful diversity that can be utilized in the '
improvement of chickpea. Evaluation 6f
wild ' species have ' resulted ' in’

identification of genes for resistance for

Botrytis gray mold in C. judnicum and C.
pinnatifidum, and for Ascochyta blight iV C.
judaicum and C. reticulatum. These
Tesources are maintained inthe genebank
in the long-term (9,053 cultivated and 25
wild) and medium-term (all accessions)
storage facilities. The accessions from this
genebank are distributed to scieritists

- from different countries on request. Inlast -

25 years (1974-1999) we have distzibuted
110,740 samples to the scientists in 84 -
countries beside 159,399 samples to the
scientists in ICRISAT for use in various
studies. Several germplasm lines have -

~ performed well in the evaluations in
different countries of World and 15 such o
lines have been released as cultivars i in 13 E
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countrles

At ICRISAT a core- collectmn of

o clﬁckpea has been developed by using
~_ data of 13 quantitative traits. The fraits
. used were days to 50% flowering, plant

f hezght (cm) plant width {em), days to
maturity, number of basal and apical
. brimary branches, number of basal and
.. apical secondary and tertiary branches,
- number of pods per plant, seeds per pod,
seed yleld (kg ha'), and 100-seed weight
(g). The range-standardized data was
" uséd for clustering. From each cluster
~ about 10% accessioris were randomly
selected and a core subset congisting of
1956 accessions was developed. The co-
adapted 1 gene complexes controlling the

- quantitative traits were properly and -

adequately sampled. Using the evaluation
data on the clickpea core subsel we have
.develaped a ‘mini-core subset’ which is

- about 1% of' entire collection, yet .

-adequately represents the core subset and
in turn the entire collection. This
approach will provide a point of entry
and working collection to chickpea
scientists to tackle diseases, pests, and
other problems. It can be extensively
examined for economic traits to generate

information on genetic variability in

ch.lckpea and possuble relationships
among traits. :

The genetic enhancement of these

crops is undertaken in collaboration with
.NARS and. with advanced research
- Institutions.. Significant contributions
. from these research collahorations include:
extension. or adaptation of these crops:

Development of short-duration

gemmplasm e.g. ICCVZ ICCC37,1CCV10 - - .
~-and:KAK 2 have helped realize hlgher RRI¥
yields in short- duration envuonments‘ L

‘The short duration culfivars effechvely

‘ escape end-of—season d.rought

Early-ma turing. hlgh yleldmg

' cultivars are needed by farmers to grow’

in the areas where season-length is of
limited duration. A total of 13 new early-
maturing chickpea lines have been

. identified, Some of these lines (ICCs .
10629, 10981, and 14648) matured in 94~

99 days and yielded moze than 4.0 t ha.
Studies indicate a high degree of
divergence among the sources of early-
maturlty and with ICC 5810 the known
source of early—matunty

Seed size is an important trait in

i(ablﬂl chickpeas and bold-seeded types -

gain premium prices in the market. We

~ have identified 15 bold-seeded Kabuli **

germplasm lines. Some of these lines
(ICCs 14199, 14190, 7344, 12498, and
11303) have up to 55 g 100-seed weight

“compared to 16 g of the control cultivars

L 550 and ICCV 2. Studies on diversity
indicated high divergence amnong these
lines and with L 550 and ICCV 2.

. There has recendy been an increased

--emphasis at ICRISAT on strategic and

basic Work as there has been limited
continuity of such’ work in the national

rograms. A number of screening -
. o

tecfuﬁques have been developed that are

routinely and fruitfully used by NARS ko™~
‘screen-for resistance. ‘A number of

. research papers have been published to-
;+* disseminate basic.and apphed Tegearch '
.. thathas benefited the i impr ovemént of the
. crops Woﬂdw1de At ICRISAT e’ have" 3
" identified as many as 15 new genes of
'aoronormc importance ih chickpea. The’

first ever mtra—speaﬁc genome map was

.. .developed through a collaboration’
.. between ICRISAT and, Washmaton State
" University. Such developments will
‘magnify the power of plant breeding and -
lead to better and more produc’cwe .
) vaneues . :

"’ PIGEONPEA PROGRAMNIE

The world col]echon of p1creonpea at

. " present consists of 13,015 accessions of.
- this species and its wild relatives from 72.

- -countries. It is 2 confinuing process and
- ICRISAT scientists in coliaboration with ..
- yarious institutions embark on systematbic = -
germplasm assembly from time fo:time, . -
The' collection - includes different *
-categories- of germplasm . such as

landraces, established cultivars, breeding
stocks with specific characters, gene
pools, etc.

A viable mechanism for exchanging
germplasm and breeding material among
member countries was put in place The

~ ICRISAT géne -bank provided 3,498
pigeonpea germplasm samples to the -

project countries during April 1995 to

.- September 1999, In addition, the member :
©'. countries received more _th.a.rlx 7,117 .
" pigeoitpea samples of early and advanced

generation breedmg lines, and other

. genetic stocks.

" Yield losses due to Fusariym wilt in -

India dm—mo the 1977 /78 season cost the. - w52

' pounttry an estimated US$ 36.4 rmlhon im -
* foregone protuction: ICRISAT's first
" miajor itnpact in pigeonpea was to help _

“bring wilt under control for niillions of . -

smallholders across India. Since the

needy smiallholders. The largest impact

" “was generated by the line ICP 8863,
" released in 1986 as ‘Maruthi’ and it was-

an immediate success: Its adoption in the

., ‘northern part of Karnataka state; the -

primary target Zone, ncreased from 5% in

1987 to almost 60% by 1992/93. " Gains
' included a stabilization of small-holders.
.production, major expansiorv of crop area,.

- poorest farmers cultivated the most . - -
"suscepnble long—duratlon plant types, .
. targeting wilt resistance was a way-to . -~
" deliver research benefits to the most

and increased smaltholder incomes. Imon- . !

) farm tnals, Maruthi’s wilt resistance
conferred ant impressive 57% advantage -
in yield performance. Failing smallholder . ..
-enterprises became profitable once again, . -

as unit costs of production fell by 42%, or

US$ 1200 per ton. The net present value -

of benefits from the research effort have
been estimated at US$ 62 million to date,
representing an internal rate of returm of
65% on the original research investment.
This is a classic example of the benefits of

"partnership, ~'as” the exhaustive
‘multilocational testing that was needed to

identify Maruthi:-would not have been’
" possible without a carefully-planned -
- program of collaboration between the -
- -Indian Couneil of Agrlcultu_ral Research DR
e (ICAR) and ICRISAT




In collaboration with ICAR,

ICRISAT developed an urtigque short-
duratlon (4 month) var1ety ICPL 87,

" Farmers were quiick to adopt variety ICPL

87, reléased as “Pragati’ in ‘ceritfal India in-
1986. Im.medtately it became’ popu.lar in -

the drier regions of Maharashtra and
Kamnataka, and now covers over 150,000

ha in these states. In'a detailed impact -

study Bantilari and Parthasarathy (1998)
found that the variety / management
pacl.age resulted in an average 93% yield
increase over the systems it replaced.
Another major reason for adoptlon was
that it enabled double cropping: the
pigeonpea matured early enough so that
farmers could stll sow their staple post-

rainy crops of sorghum, chickpea, and

wheat. The bottom-line benefit to the
overall enterpnse was a 30% increase in

net farm i income. Ryan {1998) estimated
- that the net present Value of . tl1e )
investment is 1978 terms was US§ 117

million, generating an mternal rate of
return of more than 27%.

‘A major contribution of ICRISAT
was to challenge the assumption that
hybrid systems were not achievable for
food legumes and the world’s first
pigeonpea hybrid variety, ICPH 8,
released "in 1991. By challenging
conventional W1sdom ICRISAT has
opened up a whole new vista for,

p1geonpea 1mprc>vement The first major -

impact wds on partnerships,: as the
creation of a hybnd pigeonpea technology

stimulated excitement among partner. .
_ mst1tutzons The hybnd technology was -

shared with ICAR and a number of public .
and private ; seed companies in India and -

afew adchhonal hybrids were developed.

The hybncls demonstrated a consistent j‘;—‘:}-."
 grain yield advantage of 25-35% over -
non-hybrid varieties of similar plarit type

and duration. -

The availability. of food in Yemen..- Y
'became a serious problem when more 777" )
than three million m1grant workerg - ohl

returned home during the Gulf war crisis.

To increase local productmn of protein - -

rich food for human beings and fodder for

animals; the introduction of pigeonpea (a
new crop for this region) was attempted . -
" through farmers’ participatory approach.
The pigeonpea trials conducted in Yemen -
- for the first time were highly successful.
- Medium-duration varieties produced .
" crop yields of T t hiat w1thout any input
" of fertilizer, irrigation or insecticide. ICP ‘
8094 produced good seed yield and in -
addition was the most productive for =

green fodder and fuel wood. Overall

pigéonpea provided several opportumhes '

for the dry area of Yemen.

In 5ri Lanka pigeonpea was
promoted to produce split peas in the

southern, central and western provinces - - .

as the main legume crop of the dry areas.
Short—duratmn pigeonpeas have also
recorded very high (2-3 t ha™) yield in

paddy fa]lows and this provides a good -
optlon for crop‘dlvers1f1cat10n in the .

island country

ICRISAT and Chma have recently

‘started explmtmg alternate uses of

. vaeonpea, ﬂ1ese mclude soil cornservatmn 7
. and fodder for: cattle and goats In' the Jast

wo, yéars;; mgm.ﬁcant progress has bee
‘made'i m. 1denh_fymg Ppromising lines: for
! . these purposes In southem Chma, where e
" soil erosion is & Serious problem and

afforestahon using perennial trees takes

o - 1015 years,, pigeonpea has succeeded m,;-..
. covering barren ground within.one year. -, -
I addmon, it i enriching soil by adding . -

organic matter and providing valuable

- fuel wood- (about 10-12-t ha?). This -
o producl:lon systemls Tapidly spreadmgm -
" Yunnarn and Guangxi provinces. Also ..

some lines capable of producing 30-40 t

. ha? green fodder have been identified . .
“and farmers find it a useful . crop for
orazmg purposes -

© After South Asm Eastern and
Southern Africa is the second largest_

pigeonpea growing area in- the world,
' accoiuiting for an estimated 12% of global -

pigeonpea productmn The importance of

" pigeonpea is expected to. grow
considerably in the region as structural

adjustment of agricultural subsidies in
raising fertilizer prices are forcing farmers

to increase their cropping of less-fertilizer- -~

dependent crops like pigeonpea. Also this

- crop has unique characteristics that could . :
~ help many -African countries tackle
pressing agricultural and energy
*'problems, such as under nutrition, Jand

‘degradation, and fuel-wood shortages:

. According’ to the United Natlons‘l

Children’s Fuind (UNICEF), an estlmated

" 30% of children under the age of 5 in sub- .
‘Saharan Afrlca are underwe1ght mamly' :

“die to def1c1ency of energy and nutnents
' _Plgeonpea is rich in rmnerals v1tamms

.........

, -supplernent to l'raditlonal ‘céreal-, banana-
" or tuber-based- diefs that-are generally * -
"‘protem-deflaent Pigeonpea in.the past '
has received very low priority from ~
- Tesearch agencies. in Africa until ICRISAT .~
unlocked its rich potennal 1992, the **
- African’ Development Bank lauiched the -~
' .Plgeonpea Improvement Project since
‘theré'wasa  pressing need to. developnew -
technolog1es to increase pigeonpea -

productivity and utilization in the region.

ICRISAT was chosen as its coordinator as -
the- institute had already gained _
- worldwide recognition for pigeonpea
- research. The project set spec:.ﬁc targets
©cand: worked it 10 countries: Kenya
Malaw1, Mozamblque, Namibia, Sudan; '

Swaziland, Tanzania, Uganda, Zambia, . . ..

varieties require about 6-1¢ months to
mature, they are faced with a host of
problems such as mid-season and or

terminal drought, diseases, and insect
¢ pests.” ICRISAT has developed a wide
spectrum of improved varieties; some of
them escape drought by maturing early ~

{about 3 months). Many are resistant to

.. the major diseases in the region: Fusariun

©/and Zimbabwe! In Eastern and Southern~

" Africa, yields of traditional pigeonpea -

- varieties are depressingly low (300 ~ 500.
kg ha). And because most of these

wilt and Cercospora leaf spot. The new | '

- varieties can provide a good harvest even
in drought years. when traditional .
landraces fail. And in good years, they =~ .
can double or even tnple landrace yields.




So far, as many as 21 improved high-

. yleldmg lines-have been developed. for -
. - specific agro~ecolog1ca1 zZones. Among’
... these, KAT 60/8 ICPL 87091 and ICP.
- 9145 have been released In addition, at’

" |east sixvarieties are being growzvin these
countriés even though they have not yet

been officially released. Pigeonpea is.
Highly sensitive to-changes in daylength

‘and temperature.” A long-term -study on
the effect of témperature and daylength
on pigeonpea- -phenology -and
performance has been:carried out by
ICRISAT along the “Keénya Transect”.
This transect is a-belt of research sites on
 the equator covering areas from sea level

‘to altitudes of over:2000 m which

provides a range of temiperatires and
constant daylength. The transect studies
“are helping researchers not only to match
varieties with environments, but also to
- credte hew niches for pigeonpea and
develop widely adapted varieties. The
project scieritists are now seeking ways to
transfer these new technologies to
farmers. Farmer-participatory testing will
help refine the technologies, pinpoint and
eliminate adopiion constraints.

ICRISAT has recently initiated
research links with USDA for exploring

the possibility of cultivating pigeonpea -

for fodder purpose in the Southern Great

. Plains. Lines which can gern’unate at low
temperatures have been identified and

 their feld evaluation will follow soon.

In India the present production of.

© 2.5 mill_idn't is insufficient to meet the
"~ domestic needs and a considerable

-MOLECULAR -

amount of pigednpea is imported every " .
year. In'1995-1996-India imported 82, 000
t, wlule n' 1996-97 it-rose to 132,000 t.
" ‘India’s plgeonpea deficit is projected o \';
continue to grow (]aeger 1998) and the -
- estimates for the 1998-1999 seagon are'as .- .. .

high as 200,000 t. The eritire pigeonpea

- cultivatiofi in Myanmar is export oriented o
* and-ithas registered over 300% growthin - . .ot
pigeoripea area from 62,010 hain 1970 to .. 0 . oo

265,500 ha in 1998. In 1999, Africa

- exported more than 60, OOO t of pigeonpea . -

toIndia,

The démographic change in Europe -
and the USA is creating a demand for .-
irmigrants’ traditional foods in theirnew -
homes. The large Indian and Afro- °
Caribbean communities in North America -
‘offer new potential markets. The potential -
_ of canned or frozen green peasis #lso "« -
~ high. From Dominican Republic, about

80% of the annual harvest is exported.

© The growing pigeonpea export market
has led to increase in pigeonpea area in'* .
Dominican Republic from about 7,000 ha -
in 1970 to 23,000 ha in 1998. The principle’

importer and consumer in Europe is the
United Kingdom, owing to its large

population of people of Indian and -

Caribbean descent. Recent market

research in Europe indicated a significant *

atan

niche market for high quality pigeonpea " v

grain.

CHICKPEA AND PIGEONPEA

In the appii_cation of molecular
approaches

BREEDING OF .

high priority is being:. -
accorded to molecular breeding of: ..

b pigeonpea -

. ichickpea and-pigeonpea. In chickpea
. major emphasis is given o “mapping::
" Tesistance to diseases such as' Fusirium
L Twilt,:Botrytis gray mold, Ascochyta blight,

" :drought tolerance and resistance to'pests .
.. .such as Helicoverpa-pod borer. Similarly in
mappmg of Fusarium. .

+ - resistance. arid. fertility restorer genes for -
». F1: hybrid vatiety seed. production .-
- systems is in progress. EmphaSlS is also . .
being placed -on molecular d1vers1ty"..
Canalysis.in both ¢rops with' partlcularl S
+ emphiasis on the: use of DNA ‘markers to

study gene flow in pigeonpea germplasm.




