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Foreword 

The International Crops Research Institute for the Semi-Arid Tropics (ICRISAT) 
hosted a Consultative Group Meeting for Eastern and Central African Regional 
Research on Grain Legumes (Groundnut, Chickpea, and Pigeonpea) during 8-10 
December 1986 at the International Livestock Centre for Africa (ILCA), Addis 
Ababa, Ethiopia. Representatives from six national programs and seven international 
organizations working in the regionjoined 14 ICRISAT scientists in the deliberations. 

This report summarizes proceedings at that meeting. Included in it are extended 
summaries ofthe welcome and keynote addresses at the opening session, status reports 
from participating countries, and papers presented by representatives of the interna
tional organizations. In preparing the summaries, prime coverage has been given to 
the three grain legumes that fall within ICRISAT's mandate: groundnut (Arachis 
hypogaea), chickpea ( lcerarietinun),and pigeonpea (C'ajanus calan). Information 
on coordinating activities with other grain legumes has been retained where these offer 
interesting parallels. 

Several helpful suggestions emerged for collaborative activities within the region, 
and these are reflected in the meeting's recommendations. ICRISAT, for its part, is con
sidering how best to give them concrete shape. 

We hope that this publication will be a useful reference and provide further impetus 
to collaborative research on grain legumes within eastern and central Africa. 

L.D. Swindale 
Director General 

ICRISAT 
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Recommendations of the Consultative Group Meeting
 
for Eastern and Central African Regional
 

Research on Grain Legumes
 

(8-10 December 1986) 

The meeting recognized the great agroccological diversity of Eastern and Central 
Africa, and the very disparate needs of the national programs in Burundi, Ethiopia, 
Kenya, Rwanda, Sudan, and Uganda with respect to chickpea, groundnut, and 
pigeon pea. 

There was unanimous agreement that the priorities of all national programs with 
respect to these three crops includeo: 
* 	 germ plasm collection, exchaupe, and evaluation; 
* 	 trainine at both scientific and technical levels; 
* 	 support and strengthening of,,ational programs; and 
* 	 cooperation within the regioi;, .o promote and facilitate contacts acro., national 

boundaries. 
It was recognized that I'RISAT already responds to individual national requests

for germplasm, training, information, and scientific assistance. However, the meeting
recommended that IC, ISAT should now establish a physical presence within the 
region. Three possible mechanisms under which ICR ISAT could operate in the region 
were discussed: 
* 	 to locate ap administrative scientist as coordinator within the region to facilitate 

liaison between ICRISAI and national programs, training, and exchange of 
information, gcrmplasm, and scientific visits: 

* 	 to station scientists within national programs, one of whom will act as regional 
coordinator; and 

* 	 to establish a small I(RISAT regional unit within the region. 
The meeting requested that the ICRISAT mana:'ement should consider these 

alternatives and respond in a positive fashion, with the objective of strengthening both 
ICRISAT's participation in the region and the work of the national programs. 



Welcome Address 

Y.L. Nene 

Program Director (Legumes)
 
International Crops Research Institute for the Semi-Arid Tropics
 

Patancheru, Andhra Pradesh 502324, India
 

On behalf of the Management of 1(kCISA'I (International Crops Research Institute 
for the Semi-Arid Tropics) and on behalf of my colleagues, I extend to you a most 
hearty welcoZm at this bCaUt iftl cam SAl's sister institute, ILCA (Interna-Ipus of I( lI 

tional livestock Centre for Africa). We are grateful 
to you for having accepted outr 
invitation to participate in this CoFIsul atiVC Group Meeting. We arc also most 
grateful to the I)irector General, ILCA, and his colleagues, who readily agreed to 
extend all the requtired facilities for holding this meeting. 

The COlsItltative (iroup to, lntertational Agricultural Research (CGIAIR) has 
givel ICR ISAl a world arindate to conduct research on genetically improving three 
legumes ground nut, chickpea, and pigeonipea. In the first few years of our research 
on legu mes, wc focussCd our attention on (I) collection of world germplasm, (2)
developing appropriatu research methodologies, and (3) those geographical regions 
where these crops arc Most widely grown 11 avitg made substantial progress in our 
initial ohbjcctives, we startcd investigating possibilities of sharing our knowledge and 
geneticallv improved breeding inaterials with countries in other regions. 

For this meeting we have set two objectives betore us: 
* 	 to develop an untderstanditng of the ongoing national and regional grain legume 

research programs in some countries of eastern and central Africa; and 
* 	 to develop plans for IC'R!SAT's participation in supporting and strengthening 

research prograins on the three grain legumes within its mandate. 
When we look at the FA() statistics on these three crops for the countries repres

cnted at this meeting, wc find that (1)groundnuts are grown in all the six countries, 
with relatively large areas in Sudan and Uganda, (2) chickpeas are grown mainly in 
Sudan, Uganda, and F.thiopia, with Ethiopia growing the most, and (3) pigeonpeas in 
fairly large areas are grown mainly in Kenya and Uganda. In this meeting, we look 
forward to carefully listening to the views of the country representatives and of several 
intcrnational organizations represented here on what role canICRISAT play in 
strt,.gthening the ongoing research in these three crops and whether cultivation of 
pigeonpeas and chickpeas could be expanded further. 

1CIR SAT (International Crops Research Institute for the Semi-Arid Tropics). 1987. Research on grain
leguioes in eastern and central Africa. Summary proceedings of the Consultative Group Meeting for 
Eastin and Central African Regional Research on (irai.l Legumes (Groundnut, Chickpea, and Pigeon
pea), 810 December 1986, International Livestock Centre for Africa (ILCA), Addis Ababa, Ethiopia. 
Paiancheru, A.P. 502 324, India: IC" ISA:'. 
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I am pleased to point out that ICRISAT already has some interaction with legume
scientists in the countries represented at this meeting. Germplasm and breeding
materials have been shared. So far 56 trainees ( 17 from Ethiopia, II from Kenya, 3 
from So-niiia, 2? from Sudan, and 3 from Uganda) have worked from 3weeks to 115 
weeks at ICRISAI C,,nter as in-service trainees, in-service fellows, or research 
scholars. 

Let me briefly go over the program that has been prepared by the Organizing
Committee. First )r. Kanwmar will deliver his keynote address on the relevance of 
ICR ISAT's research to Africa .nd then three of our crop research group leaders will 
surmari/e IC' [SAT's rcscarch on groundnut, chickpea, and pigeonpea. You will 
also hear a "csCntation on how ICRISAT has put into effect a regional program for 
groundnts tor SADCC countries in southern Africa, based in Malawi. In the after
noon today, wc \kill itcn to the current status of resea.rch and production of the three 
cgumcs in each of' the countries represented here. Tomorrow we will have the 

opportunity to learn about the ongoing relevant activities of various international 
organizations operating in this region, their future plans of action, or types of activities 
they would be interested in supporting or ftu'iding. 
Wc hope the group assembled here will recommend a plan of action for ICRISAT 

so that we can make steady progress te\vards fulfilling our mandate. 
Once again I welcome you to thi. meeting. 
Thank you. 
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Keynote Address:
 
Relevance of ICRISAT's Research to Africa
 

J.S, Kanwar 

Deputy Director General
 
International Crops Research Institute for the Semi-Arid Tropics
 

Patancheru, Andhra Pradesh 502324, India
 

Introduction 

I wish to add my own warm welcome to you for this meeting and to convey to you a 
,elcome from Dr. L.D. Swindale, Director General of ICRISAT, who has apologizej 

for his inability to be present here owing to other pressing commitments. You will 
appreciate the importance that the ICRISAT Governing Board attaches to this 
meeting from tie fact that Dr. N.L. Innes, Chairman of the Board's Program
Committee, is present here. This is the first meeting of its kind in Eastern and Central 
Africa on the grain legumes w'lhin ICRISAT's mancate. 

The International Crops Research Institute for the '5emi-Arid Tropics (ICRISAT) 
was created by the Consultative Group on International Agricultural Research 
(C(;IAR) in 1972. It was the first new research center established by this informal 
association of governments and foundations brought together in 1971 by the World 
Bank, the Food and Agriculture Organization of the United Nations (FAO), and the 
United Nations )evelopment lProgrammre UNI)P) to increase food supplies in the 
developing countries, specially in the harsh environments of the semi-arid tropics 
(SAT) under rainfed conditions. The SAT are areas where monthly rainfall exceeds 
potential evapotranspiration for 2 to 7 months and the mean monthly temperature is 
above 18° C. According to Troll's classification, the areas with 2 to4 1/,wet months are 
called the dry SAT, and those with 4 /, to 7 wet months the wet-dry SAT. 

The semi-arid tropics comprise all or part of 50 countries of the world. The total 
area is araund 19.6 million km2 , supporting a population of more than 700 million 
people. Some 24% of this geographical area lies it, West Africa, 22%, in eastern Africa, 
20% in southern Africa, 10% in Latin America, and the rest in Asia. Thus, about 
two-thirds of ICRISAT's mandated geographic/climatological region is in Africa. 
But some 55% of the SAT's population lives in the Indian SAT. Thus Africa and India 
are both area; of great concern. 

ICRISAT (International Crops Research Institute for the Semi-Arid Tropics). 1987. Research on grain
legumes in eastern and central Africa. Summary proceedings of the Consultative Group Meeting for 
Eastern and Central African Regional Research on Grain Legumes (Groundnut, Chickpea, and Pigeon
pea), 8-10 December 1986, Internationa: Livestock Centre for Africa (ILCA), Addis Ababa, Ethiopia.
Patancheru, A.P. 502 324, India: ICRISAT. 

5 



ICRISAT's Mandate 

ICRISAT's mandate is to: 
1. Serve as a world center for the improvement of grain yield and quality of sorghum,

millet, chickpea, pigeonpea, and groundnut and to act as a world repository for the 
elletic resourcs of these crops.

2. Develop improved farming systems that will help to increase and stabilize agricul
tural production throtmh more efectivC use of natural and human resources in the 
seasonally i, semi-arid tropics.

3. Identify constr iints io agricultural development in the semi-arid tropics and evalu
at - means of lleviating them through technological and institutional changes.

4. Assist in the development and transfer of technology to the farmer through cooper
ation with national and regional research programs, ard by sponsoring workshops
and conferences, opcrating irainirg programs, and assisting extension activities. 

The Mandate Crops and Their Production in Africa 

Sorghum and millet are die 5th and 6th most important cereals of the world. Gener
ally, thev are the cereals of tile poorest countries. In assessing priorities in 1985, theTechnical Advisory C'mmittec (TAC) of the CG IAR drew attention to the fact that
cereals contribute some 00" of calorie supplies to tuman diets in developing coun
tries, and that sorgtm arndi millet together rank first among cereals in calorie intake in 
Africa. 

Historically, sorghtini prod uction growth in the semi-arid tropics has been just
about equal to projected demand growth in developing countries. However, there are
major regional imbalances. As per FAO statistics, in 1985 Africa had 35% of the
world's sorghum area but produced hardly 17'4 of tire world's sorghum. The perhectare yields in Africa ire I8 .51j of those in USA, and just 50%ofthe world average.
"ihe major sorghum-growing Collt ries are Nigeria and Sudan, which together consti
tutte 63% of tile African arca. 

Aniong the major pearl millet growing regions in the semi-arid tropics, West Africa 
had the poorest production record. Continued drought over tile last 3 years in West
Africa and Ethiopi-, has further reduced the growth rate of both sorghum and millet 
and caused greater concern for food availability in the region.

As per FAO statistics, Africa had 39%: of the world's area under pearl millet in 1985,

with a production share of 35%,(. The major millet-growing countries are Nigeria and

Niger, which together constitute 50% of the African 
area. Low anj unstable pearl
millet yields in Africa are a matter of the greatest concern. 

It is estimated that the developing countries within ICRISAT's mandate region willexperience either increasing shortages of sorghum and pearl millet at present prices or, 
more likely, much higher prices and large numbers of low-income people with unmet
food needs. One estimate from the United States Department of Agriculture (USDA)
is that unmet food needs in sub-Saharan Africa could be between 9 and 13 million t by 
1990. 
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Next to cereals in importance in the SAT are grain legumes, essential to balance the
diet. They have been bypassed in the grain revolution, and the decline in their
availability is causing great concern for hunan nutrition, particularly of the poor 
people. 

Chickpea ldpigeonpea are tile most iportant pulses of the developingtg world and
of the sem i-arid tropics. The Indian subcontinent produces about 80(% iof the world's
chickpea and 901/( ofits pigeonpea. Chickpea is important in north Africa around the
Mediterranean sea, and in parts of eastern and southern Africa, specially Ft hiopia,
Uganda, Tanza nia, Malawi. and Zimbabwe. Pigeonpeas are grown in eastern and
southern Africa, specially in Elthiopia, Kenya, ,Malawi, Mozambique, Uganda, and
Tanz ania. Both crops have solfered se rious neglect in the region. Their potential for
diversification (f aigicIt ore, and for improving the productivity ofiraiinfd farrming in
the SAT, has not been adcquatel . explored by icientists and planners. Pigeonpca hasbeen identified by the 'IAC in '-5 as deserving the highest priority tor research 
attention in internaaional agriculturC.

Thouigh groIIdntt is the most important oilseed crop oft he scmi-arid tropics, it has
shown a poor production record in the region and its yields have remained virtually
stagnant. Th, demand for this crop is expected to grow illcopouid rate of abouta li 
3.9 %'annually. In sein-arid West Africa, grouidnut prod oetion has been declining at a rate of 3.3% annually. Itadia's groVth rate of 1.3% is well below the projected growth
of demand. It is unfortutiite that many Africat cotUIItrCei, which were exporling
groundnIuts, have become todaV net importers of vegetable oils. The mounting bill for
their i port is crippling tihe econoieiCs of these countries.
 

As per FAO statistics, in 
 1985 Africa had 31% of the world's groiIIdnut area butcontributed hardly 21'%to toc production. Yield per hectare in Africa is aboit 40% of
that in China, and about 67f% if the world average. Senegal, Nigeria, Sudan, and Zaire are some of the important grotnidn t-growing countries in Africa, together they form
about 48%j of tihe atrea. In southern Africa, Tanzania, Malawi, Ziinbabwe, Zambia,
and Mozambiq ie have significant a rca!, under this crop. In fact, Malawi is a bigexporter of confectionary-type grouIdnults. II eastern Africa, gound nut has not
received much attention, though the scope for its improvement is very large.

To meet tile challenge of these projected deficits of cereals, pulses, and oilseeds inICRISAT's mandated region, we must identify and develop technologies that will

enhance growth and productivity and reduce instability in production. This is the
mission of ICRISAT. But it cannot ftlfill this mission without your help.
 

Priority Geographical Regions 
Africa's continuing food crisis has captured headlines with accounts of famine and
human misery. A compassionate world has responded with food aid to alleviate
sufferinig. But providing food for Africa's future is a long-term project, a matter of
increasing productivity on exhausted land that canot make efficient use of the rainthat falls. ICR ISAT is carrying out agricultural research to help Africa to avoid future
food crises. It has identified constraints to production and the areas of greatest 
concern. 
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For sorghum, high priority has bee-n assigned to West Africa, eastern Africa, and 
also to southern Africa. 

For pearl millet, Sahelian and sub-Sathelian Africa has been given high priority, as 
this regior, depends on pearl millet as a staple cereal and is faced with the possibility of 
a chronic food shortage in t he next decade. Southern and eastern Africa are of second 
priority, because these regions are relatively less dependent oil pearl millet, and finger 
millet is of equal or greater importance than pearl millet. 

For chick pea, north Africa (Algcria, Egypt, Libya, Morocco, Tunisia) and eastern 
and southern Africa ( Ethiopia, Malawi, lanzania, Uganda) have been given first 
p orit'. 

For pijeonpea, eastern and southern Africa (Keny,,, Malawi, Mozirambique, Tan
zania, and Uganda) have been given first priority and West Africa the second priority.
Pigeonpeas arc grown in these countries as backyard crops and their yields are very 
!ow. Tilc potentiality of this crop for increasing food production, enhancing cropping 
intensity, and improving soil fertilitv needs to be better appreciated in this region.

For groundnut, West Africa and southern Africa are high-priority regions where 
the compound growth rates of ground nut production have been negative and less than 
l ; , respectively. 'astern Africa has been given a second priority. 

Target and Client Groups 

ICRISAT mandate crops are subsistence crops, frequentiy gro %n by small farmers 
with few inputs under rainfed conditions. Their yields are low and severely reduced by 
drought, pests, diseases, and poor soil fertility. [he risks involved in making monetary 
inputs for fertilizer and pesticide are high. In these circumstances, the small farmer 
needs stable cultivars tolerant or resistant to diseases and pests - that do well under 
traditional management biot are responsive to whatever improved levels of man: ge
ment can be provided. 

Wh iL: the small farincr and his dCprndents are the primary target, they ae not our 
sole target grou p. I R1SA' can reach small farmers throughout the SAT only
through the national scientists, vhc thus become the ii mediate users of its research 
products. 

Thus iCR IS AT's Minediatc clients- the direct users of our output- are the scient
ists of national institutions in tihe SAT countries. National scientists are respons.ble 
for producing cultivars and new technologies for the farmers of their countries; 
ICRISAT undertakes research that contributes to and complements their efforts. Our 
regional and cooperative programs are aimed at strengthening their research capabil
ity. FrIom workshops and conferences, we obtdin their assistance in planning our 
research. National research scientists and their technicians comprise most of our 
trainees. 

We introduce genetic diversity by bringing together at one place a substantial 
germplasm collection, including most of thc natural landraces that are available, and 
incorporating this diversity into the breeding materials that we make freely available, 
We offer advanced naterials through our network of international trials, and through 
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field da s when nationul scientists can choose breeding material directly from ICRI-
SAT fields. Our major thrust remains,on gerniplasm enhancement and broadening the 
base for developing agronomically superior and pest-resistant materials, which in the 
hands of national scientists can bring a significant increase in productivity under the 
harsh environments of the SAT. 

We develop new methods of plant breeding, or improve old methods for new 
situations. Our thrIs: remains on developiag technologies suitable foc rainfed farming
and for the harsh environments o" the SAT,incorpo:ating tolerance to yield redacers 
and giving significartlv higher yields in the hands c f resouirce-poor farmers. 

[ho ngh extenlsion is not on r function. we act as atalysts in the transfer of technol
ogy to national systeis. We are increasingly ad opting a network approach for 
identifying specific research priorities by region and for evaluating improved technol
ogies with the help of nationm~l scentists tindcr a range ofe environments. "'his enables 
national scienti;ts within a region to identifx lie best technology ior their situation. 

ICRISAT Center and Regional Activities 

ICR ISAT has its main ('enter atPatancheri, Andlira Pradesh, India, whi ti serves the 
seni-"rid tropics of tie world. It has a 1400 ha experimental farm and excellent 
laboratory and library facilities to support all types of research - basic, strategic, and 
applied relevant to the Institu te's mandate. It Ii is a regional center for the Sahelian 
region of Africa at Niamey. Niger. called the ICR ISAT Sahielian Center(ISC). Set up 
in 1983, the l;C attempts to serve the Sahelian region and West Africa. This center is 
the major base for ICR ISAT's work on millet and groundnut, and for farming systems 
research, relevant to West Africa. It also provides administrative and logistic support 
for ICRISAT's sorghum research in the region, and is an importan. site inWest Africa 
for training scientists and agricultural technicians. 

ICRISAT has another regional program at Bulawayo, Zimbabwe, for the SADCC 
(Southern African Development Coordination Conference) region of southern 
Africa. This is mainly for sorghum and millet improvemem. It has a regional program 
Oil groundtmt research for the SAI)CC region at Lilongwe, Malawi, and for kabuli 
chickpea research at the International Center for Agricultural Research in the Dry 
Areas (ICARI)A) in Syria. ICRISAT is establishing a regional network for sorghum 
research in West Africa at a location to be selected soon. It also has a sorghum/ millet 
program coordinating center in eastern Africa at Kenya, Nairobi. To meet the needs of 
sorghum and millet research in Latin America, !CRISAT has a research program at 
the Centro Internacional de Mejoramiento de Maiz y Trigo (CIM M YT), Mexico. The 
Institute has built a networking arrangement for grain legumes research in Asia. This 
workshop will aim to develop networking arrangements for grain legumes research in 
eastern and central Africa. 

ICRISAT Center iscarrying out research for improvement of its mandate crops for 
high and stable yields, and is looking to overcome abiotic and biotic constraints. It has 
developed a number of screening techniques that are now being employed in our 
regional programs in Africa. 
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ICR ISAT has developed a gene bank which has more thanri 86 000 accessions of its
five mandate crops. Africa has contributed significantly to this gene bank. During
1985, for instance, African accessioi,, accounted fcr 42t( of the collection in sorghum,
98( in pearl millet, 65I in chickpea, and 85% in pigeonpea. We will attempt to further
enhance this collection in the years to come, an( the material can be shared by all those 
concerned with improvement of these crops. We recognize that there is a vast, as yet
unexplored genetic resurce in this region which, unless collected quickly, is faced 
with extincj'on. And the inaltcriai that is already in ICRISAT's collecion needs to be 
evaluated under Africa,,, conditions, as close to its source of origin as is possible. We 
need your hIp for both collection and evaluation, 

In chickpea, wc are pleased to report the release of a number of improved varieties 
developed by us in cooperation with national programs in India, Nepal, Bangladesh,
Syria, Cyprus, Morocco, Tunisia, and Jordan. Chickpea varieties based on ICRISAT 
material are also 1,caring release in Ethiopia and Kenya. We have pi orising material,
resistant to wilt, ascochyta blight, and the Hel*othispod borer. My colleagues will giveyou details about future possiilti:+ n this regare. 

In pigeonpea, we have developed sonic short-duration varieties such as ICPL 87 
an(] canICPL 151 that he grown ;,s a sole crop and also lend themselves to double 
cropping and ifnutipie harvest system. Tfhe new mat erials offer ai; exciting potential
for increa:ing intensity of cropping Under certain cropping systems. We have deve
ioped some hybrids that show promise. We work also on1vegetable-type pigeonpeas,
nIuch in denand in the ('aribbean, and in India and Kenya. The potential of pigeon
pea for agrofore"try and for ciattle grazing also needs to be explored and exploited.

In groundtnit, ou r scientists have identified line:; resistant to foliar diseases with
high yield potential. We have selected some confectionary types of groundnut, which 
have an cxpoirt value. We recognize the need for shorter-duration (<90 days) and
drou,,ht-tolurant varieties. We have made some progress on breeding for resistance to 
rosette and other virus discases. We are selecting for resistance te aflatoxin and pod
rot, which affect tile quality of the produce seriously. We feel that tile potential of 
groundnut has not been adequately realized. 

Traini g 

Recognizing that training plays an important role in agricultural development and 
transfer of technology, ICRISAT has enlarged its efforts to meet the growing training
reeds of African countries. We ace creating a training facility for agricultural techni
cians at ISC (Niarocy), be.:ides expanding the training facilities at ICRISAT Center. 
We have trained more than 1300 scientists or scien,fic workcrs from 74 countries,
since tle inception of the Institute. Most of these 'trainees are from Africa. 

In 1985, 6 in-service fellows, 9 iearch scholars, and 63 in-service trainees from
African countries were imparted training at ICRISAT Center. We would like to at
tract more trainees, particularly at the M.Sc. and Ph.D. level, from African countries 
so as to train them in more location-specific research techniques, aimed at solving specif
ic problems relating to grain legume improvement. We need your cooperation in this. 
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Conclusion 

International agricultural research has been an instrument of major breakthrough in 
agricultural production in Asia, but its impact in Africa has yet to be realized. In 
Africa, there isa shor'agc not only of calories but also of proteins. While we need to 
continue the emphasis on increasing productivity and production of cereals, particu
larly sorglium and millet, attention has to be given also to the production of grain 
legumes,such as groundinut, cowpea, soybean, pigeonpca, chickpea, etc. The legumes 
supplCIen ce real foods inI Iutan diets and provide valuable feed to animals and 
poultry. Ihyc also help inI building up soil fertility and in diversification of agriculture.
RcCogniini this need for stepping up production of grain legumes in Africa, ICRI-
SAT has organ ied this workshop to focus attention on research on these important 
crops. ICR ISAl is involved in the crop iI1provcennt of grondnut, pigeonpea, and 
chickpea, and 011 iCsotLte mtMagemitent studies include cowpea also. We recognize 
that any improvement illthese crops will improve the economics and sustainability of 
agricultiiic in Africa. litI workshop is thus both timely and necessary. 

Related farming systcItt, research can identify more effective cropping systems, 
using cereal legumic con hiliat iit1s. I'his workshop is ained at Creating an awareness 
about the status of these crops aItd at assessing the perception of national scientists 
from Africa about t ittpillrpotunct and priority of grain legume research in tile region. 
We believe th.t a cooperativc networking system can help accelerate tle research 
prograiit,. We itope this workshop will enable you to better assess the potential and 
promise that grain legumes itnld t this region and to determine the priority that they
descrve it)copcrativc research. This is it opportuit for all of us who have 
assCmbled hcrC to p0ol our resources, identify priorities, plan ajoint action program, 
arid inptllcint the prograill. 

\Vc arc cOiVIItCCd that Afirita has a vast potential for development and that this can 
be best rca,ized through tie cooperative efforts of national, regional, and interna
tional organizations. 
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ICRISAT's Research on Groundnut 

D. McDonald 

International Crops Research Institute for tile Semi-Arid Tropics
 
Patancheru, A,dhra Pradesh 502 324, India
 

Introduction 

Production of groundnut ( ,ti.chishypogaea) in the semi-arid tropics (SAT) exceeds 
that of any other legume and comprises 70% of the world production of this important 
food and cash crop. The seeds contain approximately 25% protein and 50% edible oil, 
the haulms are a valuable and nutritious animal feed, and the shells can be used in 
manufacture of particle board or burned as t fuel. In 1984, world production of 
groundnut in shell was approximately 20.6 million t from an area of 18.3 million ha, an 
average yield of 1123 kg ha '. It:the same ycztr, production in Africa was 3.8 million t 
from 5.8 million ha.an alverage yield of only 659 kg ha-'. Those average yields are low 
in comparison with those from the USA (3270 kg ha-'), and much lower than the 
potential yields of over 1) t ha-' reported from research farms. There is need for 
research to identify and overcome the factors responsible for low yields. 

Constraints to Production 

The low yields of groundnut in Africa, and in the SAT in general, may be due to such 
factors as: 
* unreliable rainfall patterns with recurring droughts; 
" damage by diseases and pests; 
* poor agronomic practices; 
* limited use of fertilizers; and 
* lack of high-yielding adapted cultivars. 
These constraints are particularly difficult to deal with in the small-farmer situation 
typical of the SAT. 

ICRISAT (International Crops Research Institute for the Semi-Arid Tropics). 1987. Research on grain 
legumes in eastern and central Africa. Summary proceedings of the Consultative Group Meeting for 
Eastern and Central African Regional Research on Grain Legumes (Groundnut, Chickpea, and Pigeon
pea), 8-10 December 1986, International Livestock Centre for Africa (ILCA), Addis Ababa, Ethiopia. 
Patancheru, A.P. 502324, India: ICRISAT. 

13 



Relevance of ICRISAT's Groundnut Research to Africa 

ICR ISAT has integrated research in pathology, entomology, mirobiology, physiol
ogy, cytogenetics, and breeding, aimed specifically at producing groundnut cultivars 
with sustainable high yield and resistance or tolerance to the major yield-reducing
factors, and to develop disease and pest management systems applicable to the 
small-farmer situation. )rought and several major diseases and pests of groundnut 
are being studied intensively at I'P ISAT Center in India. Other problems, more 
specific to particular regions, are being addressed by cooperative research with 
national programs The establishment of the ICRISAT Regional Groundnut Pro
gram for Souther Africa at Li longwe, Malawi, in J.uly 1982 has extended the range of 
research and improved opportunities for effective cooperation with research workers 
within the region. A similar program is being established for West Africa at the 
IC'R ISAT Sahelian Center in Niamey, Niger. This paper outlines ICRISAT's facilities 
and research activities that are Iit,*iy to be relevant to groundnut research in eastern 
aint]central Africa. 

(;ernplasin Base 

ICRISAT's Genetic Resources Unit maintains the world collection of I1372 acces
sions oftcultivat'd groundnut and 216 accessions of related Arachisspecies. These are 
Cvatluatcd and soIplied to ICR1SATscientists and cooperators throughout the world. 
[he eastern and central African region is an important source for genetic diversity of 
groundrtnut. Somalia was visited in 1979 and 9 accessions collected, but collections
have not as yet been made in the other countries of the region. Priorities for collection 
arid numbers of grotrInd nut accessions obtained from and supplied to the various 
countries are sho',. n in lable 1. 

Table t. (roundnUt gerniplasin collection priorities for eastern and central African countries,
and numbers of accessions obtained iron and sent to then by ICRISAT. 

I1.RISAT's pcir;ry No. of occessions supplied
 
Country for collection' To ICR ISAT 
 From ICRISAT
 
Burundi 4 0 
 75
Egypt 	 2 15 	 0
Ethiopia 	 2 0 259
Kenya 	 3 42 75
Rwanda 4 1 20
Somalia 4 	 9 14
Sudan 1 1982 283.3
Uganda 	 1 161 4 148 

I. 	Where I the highest, and 4 lowest priority.
2. 	Mostly from the old lozi collection atWad Medani, introduced into India 1947-75, and reselections 

from this material. 
3. 	192 of the 283 accessions comprised resupply of the old Tozi collection to Wad Medani. 
4. 	 Mostly introductions to India during 1947-85. 
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Althbough the numbers of accessions obtained by I('RISA' from Sudan and 
Uganda are large, they includ nianv genotypes originally introduced into India over 
the period 1947 to 1975, and reselections froml such material. 'Thcre isa long history of 
groundnut cultivation in lthiopia, Kenya, Sudan. Uiganda, and Egypt, and it is 
essental to collect and consCrve groun(ll t gerttIplIts! fromll tIlesec Conll tIIrics as efforts 
to introduce new and improved culthivars tltreaten the survival of' old landraces. 

Drought 

Ihe imiportance of' drought in the SAT is well rccognicd and the problem receives 
high priority in l( 'RISAI. Major objectives arc to develop lcthods of screening 
germplasm ,t'cions and breeding lines for tolcrance to midscason and or late
season drought,, and to understand the phvsioloical basis of geriotypic variation in 
drought recovery and tolcrance. Field secnine has been carried out on several 
hundred CnotypCs. using t lin-sorC c sprinklir S\stcm to creatc gradients of water 
stress, and several L'totVpcs hlavc been. identified as tolerant to midsCason Or- late-

SaSoi droulth have',vsrcs. ItitLractiton hTel fOlnd betcCl drOlght 1nd cialCiltl
 
availability' and bet\c ,tlr2ht anl pd o ts and sced invasion by 
 the toxigenic
,'.y~sc.ill.%I/ai u.s. 

Nutrition
 

Nitrogcen fixation. \ liii c mnmber oflRh'ol)bilm strains hae becn tested for
 
nitrogn-fi.inIabilit-, ii comlbinlation \1ith i range of' cultivars and germplasn,
 
accessions. I his wils donc minly inl India, and it hIa,
resulted in the recomllnendation 
ofthc Rhi,'ohlitistrail N(" 2oIuse ith sonilc llcasi.d Indian cittivars. It has been:, 

fOlnd possible under ci+'.
ttin colditiOns to increase yilds OfLroutIdLnut b inoculation 
wkith Rh1ji/o/h]]in c\en inC lilkihrec the coq his bcon growk.n for many yCars. 

M',corrhizac. (;irOndlutt rootkst tutll\ sho, etcxte,,I\ coli/ation bv vesicular 
arbUCtular HI' orrhiiai VA Nit. Ihe sytnbilotic i clitiornship bct,,ccin the /ygomyce
ttil \'\ANl fIItni and the rooant uIntetnts p1splhioltis uptake from Soils dcficient in this 
clement. Ireimitiarv pt-tcultunic \tudies hlta\C'.,hi,It that grouiditit dcrivCs corsid
er'ablc brictlit,, htot \A M\iltolo l't Pl plite, ortis nutritionilatio 1. V\' lliolttion and 
arc likcl\ toho:co lpoiwiw'ltt, Il gtliot . and sit inl ractioils, and selection of 
grotndnut lc. %kmtt. ilth iercalcfd siccpiiillit\ to \A M could imiproc adaptation 

tlto \r'\ ' t.,Iiti "'m t(if'citlt,,, 

Calcium. ( 'alcIi Jeticincre, 11ait ta.jor Lactor lirniting e'r'ourudrtUt yield in several 
parts of Africa. J\p'unu ill c01monnLv ,atplMict to grulridutit crops to correct ,.alcium 
deficiency, atid researclh it ICR ISA!I has cottentlted onlthe interactions among 
gypstn utiliatiOn. troght, and gcntIypC. (;ypsim. applied at 500 kg ba-1 increased 
yields of ground mt in droutght conditions by as nmuch as 30(, in some genotypes, by 
enhancing early ped initiation and so pioviding a drought escape rn.chanism. 
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Di~seasesand Pests 

)iseases and pCsts are particularly important in those tropical developing countries 
where the small farmner cannot afford, has no access to, or is not equipped to apply, 
crop protection chemicals. In rmany countries, reliable data are lacking on crop loses 
from pests and diseases. IUR ISAT carries, aut disease and pest str ,cvs in cooperation
with national instituotCs. ().1r priority has been oil identif'ing genotypes with resistance 
to the discases and pests that arc important worldwide or in major groundnut
prodt(O'ciln tcuiol0 

loliar disease caused by fungi. Worldv, ide, the most imupOrt ant fungal diseases of 
grot mdnut foliagC arc rus t (caused hV lIcCinia arachidis),early Icaf spot (caused by 
( "',n 'Sora aia'hiicdia,. atld late leaf spot (c aisd by Ilhaeots.+'g1tispersonat+).In 
sto ithero1 At Fica. weh blotch (caused by )idt'mcllaarachidicola)is also important. At 
ICR IS/VI ('encte, field resistance screening has identified 42 germplasm accessions 
resistant to rust, 5 resistant to late leaf spot, and a further 39 resistant to both diseases. 
Breeding lines wvitll resistance to rust and or late lealspot, and with acceptable yield 
and lunality, are now in advanced stages oftcva uation inl national programs. I)eniva
tivCs of crosses enft ix'atCd groundnits and wild Arachisspecis resistant tobctxccCII 
rust and late leal spot atc also doing well in advanced tests. 

Screening lor re,istalcc to early leaf spot is being done at the ICR [SAT Regional 
P rograi for SOot ltir Ahfrit in Malawi because this disease regularly causes severe 
damage iLnthat region. lutetspecific hybrid derivatives are tile most likely source of 
resistance to this discase. 

Aspergillus flavus and aflatoxins. IlvaSion of ground nuts by Aspergillusllavusand 
tle sIbsCqunent prodtetion iOfaflatoxins is a serious problem in many countries. The 
infection max occur before or after harvest, tile latter being associated with wet 
conditiOnS (11ring crop drving, or with poor storage. Preharvcst invasion is linked to 
damage by pests and diseases. I)roaght stress during late stages of pod developutent, a 
common occurrenIce in the SAl, predisposes seed to invasion by A. tfavus and 
consCqunentlv to aflatoxin contamination. Imposed drought stress has been used to 
inipro c field resistance screening ofgermplasm accessions and breeding lines. Several 
gctiotypcs with resistance to prlcharvcst invasion of seed by A. Ilavus have been 
identified, anmd the%' are being used in a breeding program. Some genotypes with 
preharvcst resistance also havc r"sistantce to A. tliasv,,,s nvasin ofrehydrated, mature, 
undamaged, stored seed. Their use, 1,, ombination with crop lndling methods 
designed to mininiiz risk of'Rflatoxin contamination, could provide an answer to this 
serious problem. 

Virus diseases. Virus diseases cause significant losses in groundnut yield and, as 
shown in the rosette cpidemics in Nigeria and Niger in 1975 and 1985, can cause crop
failure. Several groundnut viruses are seedborne and so are of considerable plant
quarantine signiticance. One of them, peanut mottle virus disease, is of worldwide 
distribution. Screening at ICRI'AT has identified several tolerant genotypes, and 

1R,
 



some that do not transmit the virus through the seed. Other virus diseases are 
important in specific regions of the world, e.g., groundrut rosette in sub-Sahelian 
Africa and peanut clumr1p in West Africa. Virus characterization and detection 
methods developed at ICRISAT are now being used in disease surveys and should 
provide more reliable data on incidence and importance of virus diseases in Africa. 
Epidemiological studies on rosette disease and resistance breeding are in progress at 
the ICRISAT Regional Program in Malawi. Several long-duration, rosette-resistant 
genotypes have been bred, and priority is being given to getting the resistance into 
short-durdtion ground nuts required for several regions of Africa. 

Virus vectors. Insect pests ar. important because of both the direct damage they do 
and their role as virus vectors. The groundnut aphid, Aphis craccivora, can cause 
severe damage to young plants but is more important as the vector of peanut mottle 
virus worldwid, groundnut rosette viru, i Africa, peanut stunt in the USA and in 
Sudan, and peanut stripe in Southeast i. Similarly, thrips feed on foliage and 
transmit the tomato spotted wilt virus causing bud necrosis disease in ground nut. 
Research emphasis is on combining cultural practices and host-plant resistance to 
develop integrated pest management systems. 

Termites. Rescarch on termites is carried out at ICR !SAT in collaboration with the 
Tropical Duvelopment and Research Institute of the UK. The particular importance
of termites as pests of groundnut in Africa is recognized, pod losses in excess of 30% 
having been recorded. It is also known that by killing plants and scarifying pods,
termites predispose ground nuts to invasion by A. flavus and subsequent aflatoxin 
contamination. Current research is aimed at finding insecticides and fungicides that 
control the pest but do not harm the environment. 

Other pests. Research is also being carried out on the leaf miner, Aproaerema 
nodicella, and the tobacco caterpillar, Spodoptera litura, two pests that cause 
sporadic damage to Lroundnult. 

Breeding for resistuiq:e to pests. A breeding project to combine resistance to 
leafhoppers, thrips, znd termites into high-yielding cullivars started in 1980 with an 
extensive hvbridizati in program. Some high-yielding progenies with resistance to 
thrips and leafhoppers have been selected. 

Plant Improvement 

Some breeding activities have already been mentioned when dealing with specific
production constraints. There is a need to identify groups of stress factors important in 
particular r,:gions countries, so that resistance to these can be combined w:th other 
traits for particular situatins and uses. Such traits include crop duration, earliness 
allied with seed dormancy, seed size (such as large seed for the confectionary trade),
high oil content, high halm yield, and combinations of these factors. When breeding
cultivars for use at different latitudes, or for differont seasons at the same location, it is 
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important to note that somc genotypes show large differences in yield between short 
and long daylengths. Adaptive breedin is largely the responsibility o1 national 
res' -. 11programs, hut I'RISAT and its regional programs can assist by supplying 
sl" . le germI 1pla.ill. In recent vcars., selections have heen scit to:onfet liollary 
BUruindi, l-gypt, Lthiopia, Sndan, and lganda, rust and late leaf spot resistant 
selcctioins to 'Sldan and Uganda, pest-resistant selections to Sudan, alindshort
duraLtion selections to [thiopia, Rwandi, Somallil, and Sudan. Specific hyhridizatio 
Cn he carried out at ICR SAI C'enter at the requnest of iational program scientists. 
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ICRISAT's Research on Pigeonpea 

W. Reed 
International (Crop.t Research Institute for the Semi.Arid Tropic.4 

lPatancheru, Andhra lradevh 502324, India 

Introduction 

li)ILcon pea ( ( jMIs C.'an) isgrown throughout the tropics, but India accounts for 
ovet 85; of the 3.5 million ha sown with this crop around the world. In Africa, it is
important ;s :afield crop in Kcnva. Malawi, and Uganda it is also grown in small 
plot.,. hedges. and kitchen aldcls ill scVCal other African countries. 

Pigcoipea ,a perennial shrub, hnt ItiS cropped annually in most farming systems.
Because its early growth i slov and noncomlpetitivC, piyieonpea is cornmionly sown as 
an intercroCp. pticulrly Wit srgh itIl and 1il lets. I'he cereal isharvested before the
pigconpea colplctes its vegetLative Stage. 
Much oft lthcrtop in India is grown primarily for its dciLd seed, mostly consumed as

(Ti/{(decorticaItcd, split seed) in a variety of didhes. In several countries, pods are 
harvested "khen ,I'cei and the srcds then cookcd a.,a scgCtable, often as a substitute 
lor garden pcis Pisim s;/'it un). Thc dricd sct.d may btisc das an animal fced and the 
plants as foddCr lhe dried tems are ofconsiderable iiiiportance as fuel, and they can 
be tused illcolstliuetiol and basket making. Pigconpea has a beneficial ceffcc, ol the 
soil. lca il/g blid considerable nitrogcn and organic residues. 

Although pigeoipca is aversatile plant withImany uses, it has received little research
attention. The crops gIrw ir most countries are of unimprovcd landraces, with little
0r no trchascd inputs. Ilie average world yield of pigeonpea is estimated at about 
70) kg ha 1,with a lower average in Africa (600 kg ha '). Yields of over 5000 kg ha -I
have been recqrdcd in experimental fields in Australia and India, however, and
research workers in Kenya have also reported that the crop has a high yield potential. 

Constraints to Production 

The huge difference between the pctential yield and the average yield in farmers'fields 
is caused by a varicty of abiotic and biotic constraints. Poor soil fertility, droughts,
and floods limit plant growth and a large number of diseases and pests can devastate 

CRISA I (1FrtCF Mit'0ij U'rops Research tistittie to the Semi-Arid tropics). 1987. Research on grain
legunie, in castcri and central Africa. SUmmary proccedings at the Consultative Group Meeting forEastern an(t Central African Regional Research on Grain legumes (Groundnut, Chickpea, and Pigeonpea), 8-10 )ecemher 1986, Intcrnational Ltivestock Centre for Afric', OII.CA), Addis Ababa, Ethiopia.
Patancheru, A.P. 502324, India: ICRISAT. 
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the crop. There are only limited data on the quantitatie losses caused by these
constraints in farmers' fieCdS, in K,:1ya, leaf spot ( A1t'cOCllosic,'l, cajani) and wilt(FusariUjM u0t17) are \vidCsprcad and damaging. while several other diseases, includ
ine those ca is(l by vIru-', mau,.l i ir,!rtd importance. ki -tav insect species havebeen reported t rCdtlcc ields, pa|rtiCer~tk' in Kcnya. )f thcS.,c, pod boring lcpidopte
ran larvae, ,t:cL, ing he and a podl, jic enirrid oet he the most danaging. 

Research al I( RSA'I R.elevat t( Eaist-rn .1110 (entral Africa 

Research at 1('1, ISA I Lcurer ut I lndia oiriu, not merel to)benefit pitteonei)a farmers in
India, but thte inu,tcr countries toINworld a weil. Our main emphasis is towardbreceding nCw gclloor 1e"id than the Cultivars presently used in the
fli miersl' fields. We arc ,rchiari: I€ ticsistances to the maor -onstraints 

pcs thII will r ruiror 

and coinlbill
ing these resista,.,.., ini) p;antt that has e other desirable characters, particularly highyieII of noor ,tiiid seeds. (M ILsearch alsoIpr(uluces ne, met hodlohogies and other
itrn;aiion that can of tohk' value scientists in the nationa l programs of many

coLlttit,. At IIR ISA I (er \wten haeve several major asset, including a team ofscientists and suport ,tafl .. th colderable experience of this crop, excellent labora
tory and field facilitic,,, rt ilie \ i()iil's piiconp a gurm plasm hank. 

(en'tic R wources InI 

Our Genetic Resetri c i nitii 1)t holds It) 8 I8 accessions of pigconpea germplasm.[he seeds are storcd under low teprperat utic ind humility conditions that ensure their
viahilit\. I he characteristics of each accession have been evaluated by GRU scientists;
these data arc stored in our computer "nd suttrnari/ed in a catalog. From this working
collection \c have aready supplied more tian 50 01 samples of pigeonpea seed toscientists acnoss rany countries. he germ plasto is screened for useful traits by
breeders, biochcrists. pat holoist,, entomolurgists, and agronomists. Plants withuseful traits arc then ,crissed to plodtrce ne\N genotypes t hat inay be of value.

[he collection conlitairns l.s t hair 900 accessions that originate from Africa; mos( of
these came from only thre ciiiit rics, Kenya (313), Malawi (245), and Tanzania (221).We have onlytone accession Iroir Uganda and none from Sudan, Somalia, Rwanda,

and We teed lt liehr accessiois fro to -urid.
farmers' fields in Africa, particularly

from Uganda where the crop is widcly grown. It is essential that the rich resource of
landraces frot all countries he preserved, for they may contain genes that could be
valuable in the fr ture. We 
 viii he seekinrg collaborators to help with such collections.

Currently. GR ! is co".aborating with n'itional scientists in Kenya to evaluate 500accessiors, mainly ![.,ge-secded, loig-duration t'ypes, that may be particulrly usefulin this area. Such types are photoperiod sensitive, and the natural expression of theircharacteristics is suppressed when grown at ICR ISAT Center. The unit is also screen
ing the entire germplasni collection for photopcriod insensitivity, a trait that will allow
wider adaptability to differing latitudes and seasons. 
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Diseases and Pests 

Pathology research. Our pathologists have screened the germplasm collection andfound several pigeonpta genotypes with resistance to ou or more diseases. In cooperation with the becders, crosses were made and progenies have been selected withcombined resistance to as many as four important diseases. Wilt resistance vill he ofparticular value in eastern Africa, and triais ofgenotypes selected at lCRISAT Center
have aiready shown that some are resistant to this disease iii Kenya. 

Entomology research. Much of the entomological research at ICRISAT Center hasbeen focused on the pod borer ( Heliothisairm'gera)and the podfly (Melamgromyza
obtusa). PigConpea genotypes with some resistance to these and other pests have beenselected, and they may be of use in eastern and central Africa where the pod borer and a podfly are important pests. ICR ISAT's research on other elements in integrated pest
management is also expected to be of benefit in Africa. 

Pp'icjI Constraints 
Agronomy. Our agronomy work combines aspects of physiology and microbiology.Our physiologists have stuied the growth arid development of pigeonpea tinder arange of ervironmental conditions and developed r ackages of agronomic practices
that maxi mize returns. They are screening the germplasm for resistance to physicalstress, including drought and salinity. Our Inicrobioloeisis have studied the nitrogenfixing rhizobia that give this crop "free fertilizer," and they have developed a bank ofthese bacteria adapted to various environmental conditions. They have also developedcheap, practicable Methods for tile Multiplication and field ilioculation of these 
rh/obia. 

Management of resources. Our Resource Management lrogram is active ill developing new farming systems that incorporate pigconpea and in studying the economicsof such systems. It has found that cereal, pigeonpea intercrops sown on broadbeds,with modest inputs of fertilizer and pesticide, can be particularly profitable. They are now studying the potential for perennial pigeonpea in agroforestry systems. 

Breeding New Pigeonpcas 
Our breeders are combining resistances to the 'various yield-reducing constraints intopigeonpeas of' differing durations, so that they can be of use in the wide range ofenvironments in which this crop is grown. Their overall objectives are to provide
useful breeding materials to national programs and to develop genotypes that will give
high yields of valuable produce in the real-world conditions of farmers' fields.
Genotypes originating from ICRISAT's breeding program 
have already reached
farmers' fields in India, Fiji, and Australia. Several more genotypes are in advancedtests in several countries, and most nationai pigeonpea r,:search programs now rely
heavily upon ICRISAT breeding materials. 

Hybrid pigeonpeas have been pioneered at ICRISAT. Several genetic male-sterilelines that incorporate many useful traits have been developed, and :hiese have been 
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used to make many test crosses. Some of these hybrids have shown considerable 
heterosis and have been widely tested. One short-duration hybrid (ICPH 8) has 
performed very well in nat ial trials in India. Tests have shown that hybrid seed 
production, using natulidral insect populations as pollinators, is likely to be economi
cally viable. 

Vegetable-type pigeon peas with large pods, containing many large, sweet seeds, 
appear to have ,!reat potential, particularly in areas or seasons where the garden pea 
cannot he grown. Sich tvpes of pigeon pea from the Caribbean, Africa, and India, 
have been collected, and our breeders are developing rress, improved genotypes that 
combine the best traits froni these. 

In IrIndIa. 60.' of the crop isprod uced lron log-d uration types, and in Africa most 
ligeopeas grown are of long duration. Breakthroughs ,,, nigher yields in many crops,
inluod iing wheat and rice, have resulted frorn the development of short-statured, 
short-dUralion plants sown at high densities. It isailready evident that pigeonpea is no 
exception. Our brceders have developed short-stat tired plants that can be harvested in 
less than 100 days and thelir potential is exeiting. 

.,'hort-l)uratio Pigeonlea.s 

ICR I"AT scientists, in cooperation with iritional scientists from India and Australia, 
ha\C developed piackage WLpr;c ices that produce very good yields front short
dural lon pigeopipcas. 'iclds, of'ocr 000 kg ha- I have been recorded from small-plot
trials iII Atrstralia. In Inrdia, yield,. of up to 5000 kg ha- I have been reported from 
inultiple harvests illlfatge plots f ICPl. 87 inl farmers' fields. ICPL 87 is a short
(lio ultiv: fro in IC RIM"AT that has recently been released in India and there is 
no treriierrd oils dermand tor its seed. We ,.xpect that this and other short-duration 
ctrltiv'ars will provide a rutich-needed boost in India's pigeonpea production, where 
consumers have suffered a shortage of this popular pulse in recent years. 

Unlike the loger-ciration genotypes, the short-duration types arc expected to be 
riorially grown as sol,. crop.;, ii ritiltiple cropping systems wherever the climate 
allows crops to be grown t hrot,.ugh much of each year. Such genotypes are already being 
grown in north,:rn India and being harvested intirmte to allow timely sowing of wheat 
oi the same land. Our agronomists an( cropping systeiis scientists are experimenting 
with such types in a variety of systems. 

Potential in Eastern and Central Africa 

There is no doubt that pigeonpea can be grown in many areas of eastern and central 
Africa where it is not found at this tinme. Where it is already being grown. much greater 
yields carl be obtained through tise of Improved eultivars, better agronomy, and 
through the moderate ue of supplenentary irrigation and pesticides. There is no use 
in producing a crop, howevcr, unless there is a demand for the produce. Currently
there is only a srnall international trade in pigeonpea, and the domestic demand for 
pigeonpea in Africa appears to be generally low, though variable. It is often com
miented that pigccnpea takes longer to cook than cowpea and dried beans. This may be 
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a major reason why the latter crops rc widely preferred in many areas of Africa. Our 
hiochenists, who have shown that pigconpea is very nutritious, have been screening 
genotypes for their cooking qtnlity. We are also assembling recipes that incorporate
pigonpet into tasty ilies. It should not be difqicult to popularize this crop in eastern 
Africa if increased pnrxlitction leads to markdable surpluses that can he sold at 
icas nable prices. 

We (JO not expect to hu able to transfer I( RI SAT-improved gelnotypes arid crop
ping systems to Africa with immedia te increases in pioductivity. We cal provldc
nurseries of, genotypes th it we think nay b- ad apted to the clinatic conditions in 
various aTreas of eastern aiid ccttral Africa, soi hat they can be compared with local 
ctltivars. So mc of these ge iotypes inigli give hitcr yields and possess resistances or 
other desirable traits lacking ill the local ctltivars. We Canl also supply br-eding
materials, including x"k'i ectcrtsse., and male-sterile lines that can be used to 
make hybrids with local cifltivar!) as pollen dontors. From such materials, locally
adapted. Itig d-iel(1g geni otypes Mita'hi-v be developed and selected. Of palrticulr inter
est May he ig -rotei genotypes that iave bet selected at ICRISAT from crosses 
bet wen pigeonpea aitd its wild rclativus (At/h+sia spp). Such material may be of 
partictlar altie as aitintal Iced slippleittents.

We do not restrictit 0c upply if materials, methods, and information developed by
pigeonpea scient ists at llRIS",l. We will be plIeased to share what we have with our 
cO1lcd.eitcs ill castt. Aflrica and Would velcOineC collaboratlon in ally activity that 
could I tnel crop's proi)wctivity. We hope ntot only to give, but also to receive,
lotr ICRISAJ scientists cat benefit 1;nit lhe knowiedge and gcnotypes possessed by 
the scientists a l farmer; in Africa. 
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ICRISAT's Research on Chickpea 

II.A. van Rhectien 

Internationi (rop,, Research Institutefor the Semi-Arid Tropics
 
Patancheru, Andhra Pradesi 502324, India
 

Introduction 

Chickpea(C'ieera:ietintur) is of ancient history, especially in West Asia and the Far 
East, where its cnlti v t ion dates back thousands of 'ears. The oldest chickpea finds are 
from excavations at lIlac1lar near lurdur in Tlurke\. By '" dat:ng, they were esti
mated to he from :Auot 5450 BC. It is believed that the IHellnes oo k the crop from 
Tlurkev westward to !he Mediterranean and eastward to India. Ihe Greeks, Phoeni
cians, and Romans spread its cultivation through the Med ittrranean region, northern 
Africa includ(ed, ,hile some eastern African countries hecame acq(fuai nted with chick
peas through Asian ilunugr1ants dtring the 19th Cent1[try. lthiopia, however, has a
much logcr history with chickpeas. Spmiish and Portuguese merchants introduced 
the crop to the New World, while Asian solecrs later supplemcntcd, (in the West 
Indies, 'or example) the earlier itmportations. The latest expansion of tlhe crop is into 
Australia, where interest in it is increasing considerablv. What v,ill happen with the 
prod uction of clhick peas in tic futt, rC is difficult to predict. Ihe same applies to 
research on chickpeas. Availahle statistics and data, however, may help to indicate 
trends of production and the need for resea rcl. The following tries to present these in 
more detail, with special reference to the situation in eastern and central Africa. 

Eastern and Central Afvica 

Marketing and Uses 
Chickpeas are used in many ways. The crop may be harvested green and the seeds 
eaten fresh, but mostly dry seeds are consumed. These are often dehulled and split and 
used as soup or dhal;flour or besan is produced from split or whole seed; and dry seeds 
can also be used in many other ways. Interestingly, the acid exudate of the leaves can 
be applied for medicinal and other purposes. The exudate is captured by spreading a 
cloth over the plants and wringing out the liquid early in the morning. The Interna
tional Chickpea Newsletter started a recipe section in 1983 and has continued it ever 
since; in the process, we have discovered a range of chickpea dishes. Both chickpea hay 
and seed are used as cattle feed and can find large markets as such. 

ICRISAT (international Crops Research Institute for the Semi-Arid Tropics). :987. Research on grain
legumes in eastern and central Africa. Summary proceedings of the Consultative Group Meeting for
Eastern and Central African Regional Research on Grain Legumes (Groundnut, Chickpea, and Pigeon
pea), 8-10 December 1986, International Livestock Centre for Africa (ILCA), Addis Ababa, Ethiopia.
Patancheru, A.P. 502 324, India: ICRISAT. 
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Most chickrnea produced in the region is consumed locally. When Ethiopia pro
duced ;!round 200 000 t from 300 000 ha during 1970 1973, about 10 000 t (5%) was 
exported, but currently there is no export of chickpeas from Ethiopia, Sudan, Kenya,
Uganda, or Tanzania. In Ft hiopia and Sudan, the indigenous population eats chick
peas, while in the other countries the main consumers are people of Asian origin. 

ProductionAreas and I'roductivity 
The area and production patterns siMo iaif icant aninual fluctuations, but by and 
large there are no clear trends of increase or decrease over the past 20 years. Table I 
shows FAO estimates for 1984 these omit Kenya, which is estimated to have about 
7000 ha. lhese figures add up ,o166 000 ha, which is i.4% of the world's total chickpea 
area. Most of this land is heavy cla,. InEthiopia, tie main production area lies in the 
Central HIighlands (altitudes over 1500 in). [he soils there are black, Vertisols, on 
which tel thrives too. [he production in Kenya is also mainly on black cotton soil at 
high altitudes, while inthe Sudan, chickpeas are mostly found on river banks, islands, 
and basins that are flooded by the Nile. 

hIcworld average yield for 1984 was 663 kg ha I;for Africa as awhole it amounted 
to 721 ':,h1 '. FieU res 1or Ethiopia, S udan, Tanzania,and Uganda are shown in Table 
1.Under favorable conditions, muchI higher yields can be obtained. For example, 
yields reported from FIithiopia have been as high has 4800 kg ha-I, from Kenya 3000 kg
ha 
. aind froni Stidan 2230 kg ha-'. Obviously the yield potential in the region is good,
bit prodtnction constraints prevent the farmers from auhievirg it. 

i'roduction(onstraints 

Agrononic deficiencies such poor plamt stand, insufficientas water supply, and 
inadequate weed control cause yield losses. High temperatures are known to curtail 
growth and reduce yield. The nonavailability of stable, high-yielding varieties may
also be a factor for low productivity. Biotic constraints reported are shown in Table 2. 

The differences between the high yields that can be obtained (as mentioned earlier)
and those that farmers produce are huge. Obviously, the constraints listed are a 
dominating factor in the production of chickpeas. They emphasize the need for 
ameliorative research. 

Table I. Chickpea production in eastern Africa, 1984. 

Country 
Area 

( 0001ha) 
Production 

('000 t) 
Yield 

(kg ha-1) 

Ethiopia 121 89 736 
Sudan 
Tanzania 
Uganda 

3 
30 
5 

3 
9 
3 

933 
300 
600 

Source: FAO Production Yearbook, 1984. 
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[able 2. Biotic constraints reported fron eastern and central Africa. 
Constraint Ethiopia Sudan Kenya 
[)ieasec.
 

[usarium wilt + ++ 
Drv root rot + + 0
Collar rot + 0 +
Ascochya blight + 0 0 
Maclophooi na disease + 0 0
Stowt 0 + 0 

Pod borer + + + 
Cu! '.w'rr 0 + 0 

tcporcd0 - nit Ltpoitcd. 

Relevant ICRISA T A eftivilies 

Agronomy. ICRISAT's agronomic research is of direct interest in the African 
situalion, as outlined above. Important, for instance. are screening for drought
tolerance and identification of gcnotypes that car germinate in soils with limited 
moisture and withstand periods of drought during their growth. Plant nutrition 
studies, including those on Rhitobium, are also of releva rice. 

(,erniplasn. Certain genotypes adaptedarc more to specific environments than
others, and the screening of a large collection of germplasm accessions is always
rewarding when selecting a variety for a particular produoction zone. The ICRISAT 
Genetic Resources Unit held 14 875 chickpea accessions hy the end of 1986, represent
rig 4 1dif ferent countries,and each ofthose can be made availablc. Apart from these,

wild (Y'icr species a;re also maintained and supplied on request. The Plant Genetic 
Resources Centre. Addis Ababa, and the Alernava University of Agriculti.re, Ethio
pia. together with the ICRISAT Genetic Resources Unit, are at present jointly
evaluating 940 gecmplasm entries at D,'bre Zeit, sown in September 1986. 

Diseases. 
A number of diseases can be devastati~g for chickpeas, and unless a
certain measure of resistance is present in a variety, it will not give stable yields and 
assurance of' an economic return. ICRI SAT scientists, Iogether with colleagues in
national programs, have studied in depthimost of the diseases listed in Table 2, and 
sources of stable resistance have been found by screening large numbers ofgermplasin
entries in the ICRISAT collection. This source material also can be shared with
interested institutions or individals. Because of their importance, two disease are
briefly discussed here. Fusariurn wilt, caused by the fungus Fu:,ariumoxosporum f.sp.
ciceri, iswidely spread and can wipe out susceptible varit.ties. But stable resistance hasbeen identified and its inheritance studied. Two recessive and one dominant gene play
apart in controlling the resistance. They have been given the symbols, h I, h2, and h3,
and any combination of two of these genes in homozygous condition, for instance 
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h I / h2h2, will convev complete and stable resistance to a varietv. Dry root rot is
caused by Rhijzoctonia hatticola, another fungus disease that is widely spread in areas 
%%,heretemperatures are rclatlvely high and drought problems occur. Several sources 
of resistance have beren found, and recent inheritance studies have revealed that the 
resistance trait is inono eic and dominaait, 

Insect pests. I he major insect pest ofchickpeas in ccntral and eastern Airica, also in 
the Asian subcontinent, is the tlcl;otlr. pod borer. ICR ISAT scientists were initially 
not very optimistic about fii(l ig sonIrcs of resistance against Heliothis, but such 
Sotrces have been found and studied. The resistance character is controlled 
p ilygeiically. 

Breeding. I lie use oft1lie resist ancec Iaetors comes partly through breeding, when tihe 
rCsist an c ee'Is are conbined with those that give high yield, good seed] si/e, and other 
dcsirahtc traits ICR ISA breeders have produced lines and varieties which possess
resistances Ihat can be colmlbincd with traits that help adaptation iothe conditions of 
eastern and central Atrica. The )ngoing prograim is increasingly productive, and 
exchanges of seed material aie always welcoric. 

Informatrion anld traniing. The illportalcc of iltraction and colmlinication for 
agricultural research and extension is often strLssCd, and it applies to chickpeas no less
than to other crops. ICR ISI caln contributc through its publications, one 'I which isthe Interiational Chick pea Newsletter. ()ther publications cover tle topics of "gron
oniy, biochemistry, breeding, entomology, genetic resources, pathology, and resource 
management. Publications arC avaiilablC ;n request froin ICRISAT's Information 
Services. The ICRISAT Training Progri-in provides postdoctoral fellowships, in
service fellowships, research scholar;hips., in-ser',ice training, apprenticeships, and 
shlur-term courses. A total of 195 participants wev trained during 1985. They came 
from 49 differcrit countrie.: six were frol lEthlopia, four Iron Kenya, eight from 
Sudan, iwo from Uganda, and ;ix from Tanzaniia. 

Suinlling ,j 
There is much scope for improving chickpea production in eastern and central Africa,
where problems and constraints are very similar to those already being worked oil by
ICR ISAT researchers. The activities outlined iMithis paper may help identify areas of 
useful collaboration in eastern and central Africa. 
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ICRISAT's Regional Groundnut Improvement Program 
for Southern Africa 

K.R. Bock 

liam Leader and Princil)n 'Iaj. Pathologivt

ICRISA 7"Regional Groundnut llpr)o 
enient Program forSouthern Africa

Ciftedze Research Station. Private Hag 63, Lilongwe, Mala wi 

Introduction 

l)uring the past iotn ears (, uly ;982 December 1986), ICRISA (InternationalCrops Research Instittie for the Semi-Arid Tropics) has been responsible for tile,xecution of a successful regional grot-ud nuil improvement program in southernAfrica. The prog.,ram was established in response to an invitation by the SouthernAfrican Heads o. Stat:. at the lusaka Summit (onfereccc ini 1980. In [ebruary 1982, aformal meniorandtlm of' understanding betw cn I('RIlAland tile (overnment ofMalawi, as host country. was sinct. The project became operational in July 1982.The program has been funded by the Interlationa! l)evelopnment Research CentreIl)Rc') in two phases, each oftwo years: IDI)R" provided 590 000 Canadian Dollarsfor phase I (.July 1982 l)cccmbcr 1984) and 750 000 Canadian Dollars for phase 2IJaituary 1985 1)cccmbcr 1986). I)Uring 1980, the statts of the program was changedto an ICRISAT (,rc Prograni snpported 1w tthe II)R(" grant. ICRISAT has sinceInjected a further IJSS 50)00 fi'o eqnipellent, ;and it has also made available additional 
tinds for operational costs. 
lIt October 1984, the Southern African l)e',copmcit Coordination Conference

(SADCC) Coistiltative [Tcc ical Cniommittee for AgricuItural Research approved thesubsuming and hiturecxpansion oft he ICR ISAT regional groundinut program into aregional Grain l.egume Imitprovenient Program. [his will take effect in 1987, with
ICRISAT retaining respoisibility as executing agency for regional groundnut
research. 

Groundnut Cultivation and Research in Southern Africa 

Groundnuts have long been of major importance in smallholder agriculture in southern Africa and are tile main legume crop in extensivc areas of Malawi, Mozambique,Tanzania, Zambia, and Zimbabwe. They constitlute a principal source of' protein, 

ICRISAT (International Crops Research Institute for the Semi-Arid Tropics). 1987. Research on grainlegumes in eastern and central Africa. Sumnntary proceedings of the Consultative Group Meeting forEastern and Central African Peg'ional Research on Grain I egumes (Groundnut, Chickpea, and Pigeonpea), 8-10 Dece'nber 1986, International Livestock Centre for Africa (II.CA), Addis Ababa, Ethiopia.Patancheru, %.V.502324, India: IWRISAT. 
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vitanin s, and dciary oil for so hsistance farners aiid poor urban dwellers in soulhern 
Airica, alnd tlcv providc i si.luilifcant somrce of smvallholder cash income through 
eithei official or villiryc markcts. ('urrent shortages of edible oil aid oi foreign 
cxchlraitce r, added hirther to their importalcc. 

l"\) c tiirte,, of aIrCa. piroduction, arid average yields of groliidnults in SADCC 
mill.er st l!s alt: ,ly , n ii I ihlc 1. Yields arc low, varying between 400 and 950 kg 
hri '. In nmarkCd coltlaIst o yields of over .*(1(0 kg, la i obtained on rcsearch stations 
and h.\ lrcC-Sc;lC cOIInnirCIal enterprises in the region, notably in Zim1baibwe. The 
potential for incrcasing srunllholdcrs' yields in tile rcgion is, thereforc, very ligh. 

(onstraints to increacd prodtction are ini.ny and vary within and between each 
coulnirs. I hosc niost ;tlilwibna itillioraiti(,nto through the cfforts of' a regional 

piTmralil of onl0\ aode0",t icnith ac (It lack of' good, suitably adapted varieties 
p1art iculirl\ in I i/irnbiLtC. 	 laniania. and Potswfini) and 2) yield loss from 

( "crc1./11 ioisOrIiSilo/,discas,, pailiculn, alv leafpts ra ind Phcttiu S pir/o
nlat)l), r ustI (]PicI c'IrInI .i1,lc'/)ldl.), Idtt groTndnt ro e ttc Virus. 

While I'oI!ndn Iut ia) ieei\ cd IcsCarch attcntitI bccauc of their expotI potential 
' for ,:\I)(( cunieLn . %irictics de\eloped Ior higher elevation, high-rainfall aleas 

(Miti'i, /:rm bia, /iuinhabwc) ire not sititablez for t1-ce\,ation, lw-rainfall areas, 
whereh ci ordlitll,,;ie Piti',Cinl prirliil. a food crop. Research progranis in Malawi 

irld Zitnlhtb\c ia\c bCn in -\istClC'C foi inV years and have made significant 

colit libulitiols to iinprrc d pI mdtuit loll in those coiintric, li the past, the Zinbabwe 
proll;l w eIs, t llc imnpic'aicd lt;i,, cnient of long-dtration varieties grown under 

iiatI on rlac coiniierciil Cst;tCS. but theLse contribute only 8'7 to total national 
production. A LICal dCal o1 C1ftor iS 11055 uirrCntly required to develop short-dtiraiion 
,arictics apprOpiac it sinalholdc talrrels. 

Fible I. Area. production, and Nidd of groundmrts in SAi)CC cmintries. 

Area lrod t tion As erage yield 
('i)0 l '(() (kg ha-')fa) 	 it 

Cot ries 1981 1N82 19!'1 1)X2 1981 19x2 

Angola 4) NA 20 NA 500 NA 
(otsslala 4 NA 2 NA 395 NA 

M almwi 250 250 18)) 180 720 720 
NMoiambiqic 7(1 17(1 8( 80 471 471 
Swa/ili'.nd 3 NA I NA 481 NA 
lmn/ania 94 96 56 58; 596 604 
an bina 50 50 30 3(1 600 60(0 
irn-b 24)) 24( 23) 115 955 479 

SA I Rcr-ion 851 - 608 710 -


Africa 6470 5201 - 804 738
 

NA ' I .ailaNot tlc. 

Soiirce t'A(I I'roduction Ycarbook 1982; FAO NIonths tullctiii of St;''ioics, 1983: 6(t). 
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/aniia and Ianianh h1ti ad g.rotiundnut poerains iii the past. but these lapsedh 
antid atcd (lanIania Nith assistance Irom If)R(" andhave only recently been rcacti 
())A, the Overseas I)CvclI il i III t IVK: /iilnbiia vith assistancemIillistration OfIll 
from I-AO and World Bank).Some of thesc aid-assisted pro u:gms have heen or are to 
be disCO1ntinued. I0ts,\a ia ha, 0only reccnlIv initiated ittoInial !ioundnut iiprove
nit prograr;i: the Mioanihiluc national program is as,,isted h It)R(', but lacks 
Ic-careh CX priCliec:.
Ihere is thus ,g'a:it sco LttetiinlVine LuniLdnHit rescaIch il the rlqit1. Most Of 

the varicties rIcased thI Miglh the national pIi i totIil,,\scrc, and coltinu, Io C dircct 
introductions or rese'ectioins Irout such rescarch. 1iv5)idiiation and selection Iront a 
,Icatly cx panded c'rIniplasii hast is now inipriativc for iurther sipnificant progress. 

ICRISA'I1 Regional Program 

Staff and )acilitieo 

Pro jcct stal'! consists ot twio groundnut scientists (a breeder and a pathologist),
 
supported by two tcchnical officcs (with agrictltural college diploms), tour technical
 
assistants (agrieulture school ccrtif'icate holdcr.s) and ,iclcrk typist.
 

(ihitedic Research Statiom. our regional base. ik locacd 16 km 'est of Lilogwe, 
Niala,'i's capital cit', at 14" S and 33 "45' . aind at in altiltudI ol 105) n+('hited,. is 
situated orn the .ilongssc Plai, Te nor priiundiutt-prinducing area of Malawi. 

[lie MIalawi I )c artuICrt of1.\ericult rIai Rsacarch has p ooidcd Iltboratory and 
oftice ;iTc ro ior tile within the 'hitcdc R"Csearch Station coindatiOMi proer[aim 
pIe\. We sm il couttiitIC to ''toijov these lacilities until MaN II)X. Ilhcreaftcr, because of 
Illit-rl oltarii/aitional idIO structural changes, the Mialawi (io,Crrncrrt's generous 
su[pport of the prograti regard to ac;courinidation s ill be withdrawn. lowever, it is 

expected that the progrirn will build its ovn research facility at ('hited/c during 1987. 
Our expcrimental laud atca is about 8 ha1. We cnjoy excellent cooperation from 

(hitcd/c in tie albcat inaind prcnaration of land, and in marny other respects. 

Revie-ii of I'rogress. 1982-1986 

Objectives and strategies. Ve acknowledge the smallholder as our principal target. 
lie has CxtrCniclv linlitcd financial and other resources, and it is unlikely that his 
situation ',sill alter significantly in rlie forsecable future. Recognizing this, we conduct 
our research under conditions of low, input, and our initial evaluation ofgermplasm if 
niade under rairted cord ions, without any form of crop protection. We also 
acknowledge the natittal grou nldi ut irnprovemenrit programs of the region as our 
inrnedixc client,,and recognize that their needs are of paramount importance. Our 
work is, the etore, directed towards these needs. 

hiur obi:ctivcys continue to b tire development of high-yielding breeding lines and 
popuatiors, adapted to the regiun and containing tolerance to factors limitiag pro
dlction by srnall-sca!e farmers. We are, therefore, primarily concerned with the 
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e[ective hroadeninig of the genetic resources Of southern Attica, and our priorities revu.Steud in breedire "[d selec ting for increased yields., quality, and earliness. 

Research progress. \\'c hiv"'e bilt up nfd cOtinue to hroIadeil our genetic base, byintrod tiCen lcted !eCl111plasmNl lines from ( 'RISA ( 'enter and elsewhere. Over thepis four1VCIcop fI, I. 5CaveC t-IilalItCfd more ttall 2500 accessionS, fromn whichelctd wehas ,Ilh ,'d oireI HInh (00 liies I hll ar being tested inI prelimlinary,
advanced, aid elite yield tiail,.

Mtill.-i has ;ieads eCn I releasedt o natioial proglirms ini Angola, liotswana,Malasi,, oa;tibiquc. lioan,alia, Zambia. and Ziiiabwe, where, if) coopcratiVeiemhioai tiials, oii'iisini \'ehlitiols are bCini tested against local r'coituiniended,riulie. I IIhhC ,, and Mi,.kAi tationial prOglifice alreadv seitLCledi;+clud : --, I:u , .. 
and 

j H .. :P ii,1i a t( t tril:rs. (lje, ircoopcratiOll
5Sith tiottlitl ptuigrtmli. this. ,u ir,s \,l for till- .futiu
V lisit hvlnidi/alt io a pi-lf it'.reai atd. oisquelillv, hiave trained 20 field,

& iqansts
to itho ha ,, ,ttaine,+.d aln,aceptabl levl of expertise. [hey have assisted inslaking oCI 400iu loselor the high yield and quality breed inrig prougrla,r h:f osettedise:rs res>istance, tld loi calls leal splt tolcrance.
progrilits \We oiler this scrvice to nationalaid etiTi 1nlv asistigi .ianiqn,,Iliyhr id / atho+, 

I anid Zimbabwe with selected 

Wc ilso ,-t ;I P101rtP lgtls :Y ilatillig and docInting landraces, andhial\e\,ilttiitI.d .45 /.anlir., (0 loan iiall, aid 45 Mo/anbiican lilies.LMI:
We ha\ ade pr.cs, Mrili oar st udies oit rosctt, disease andi early leaf spot. Byst udvin g HarIII il diseas, IiVt)-i olol patterns of rosette viris and by simulating these,we ha\e developed a :elds1 stiCCeslll screening technique, which enabledse:tsoit itsmeen celfetI 
us last e over. 3000 plants of +,F. and I..generations We havels idennified a lIitIbCI 01 high-viehlit lites that apparently contain tolerance tourl, leaf ,pot. Suvcta oI these lre salcicia landraces of Sotth American origin, agrlp of gr.;u intcresi, hit onc hitheto l:rguely neglected by breeders in our region. 

Networking activities. We have developed Il effective regional network, linkingtogether glouidntit seicitists of the S/-.DCC countries.
We orgaiii,ed two Illnt id iseiplhnary w.orkshops, !he 
 first in Lilongwc, Malawi, in1984 amid tle second inf Harare. Zinbabwe, iin1986. These have facilitated andstistailld close profcssiontal contact between all research scientists engaged in national
groundntl 
 ii prosement progra nis and have engendered a spirit of regional coopera(ion. lhc l kshops have also pm
ovided invaluable opportunities for periodic reviewsof tile regional program by'national progra is where, as an active regional forum,national sciciltists have diSCLsscd how ICRISAT might best continue to respond to the
needs of tie region. 
We supp lemnted the workshops with a Groundnut Breeders'
Group Meeting in 1985, vhich 
 visite nalina! breeding programs in Zimbabwe, 
Zambia, and Malawi.

In order to facilitate the exchange of information oi results and techniques, weinitiated an annual newsletter (Regional Ground nut News), based almost entirely on 
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contributio[s froni the national prograns themselves. \Ve also distribute groundnut 
abstracts and other IC!'Ittulr to 'Ill national prerainis. several of whom have limited 
accvs, to rclesanit scicntiti: li,iltute. 

()ur ,tnall pr fessi,,tul strength and other tescach and regorral coiiniiricnts havc 
precluded allvclturc into format traininte, -,chnices. Htowever, wveassist where nieces
sarv with the placement oifnoation;d prog ini technicia+, in tire ICR IST Center 
,-nrontlh in-scrvi,,: tairhingrScheme. ])trin|, tilepast 3 yatr,, gndllllrlllt research 

Support technicians from IHots\rlli. Malhiwi. Io'aMtbiquc, ,ln/ariIa, and Zambia 
attended the course. NNh11 hast led to a s-;idv ',trcngtlhening of national progran 
research capability. \Vc lso(oficr local trt'1irne in hvbridi~atiorr arid disease screening 
Itchuniq ues. 

Some atckAgromitd I cfor 

io conclude 1111%biIcf e;.\es.c \onicrfcCtior. may be appropriWtC onl factors which, 
eithel by dcs:iei or foti uitoirsNy. have contributed to the overall success of our regional 
ell(lea ols. 
i. lihe rlistoinimportalit of1 these has, bcn a matter of political geography. l(RISAT's 
presence ill southern Africa b.\iaisvitaliton of the lieads of State of an effective 
IcLioral roipirg,(of coutntrics iSA] )( ().\e \%cti to allarea that not only has aclear 
pceCption of the odfllt~cscoopelation agrictulttll-i[ research, but asor,iortal ill 

)ssess.'s ;an clicierir official and legal crtitS for its coordination, the ,;A('CAR 
(,outhCrn .AlIrican ('critic for ('ooperatior In Agricultirii Rescalch). Such circurli
stances alonelllist constitute ain ideal situation for tile tiI and operation ofc.,tablisl 
at'nvrcgiolal progr amn. IrFonrIle 0utset, wch \%cre scert to be a fuict(oital precursor of a 
future ' 6'(' I cgurne ltmprou'rcnt Prograrir.SAI) (rain 

Out path was thus made agreat deal easicr than it night othcr\\ isc hrave been. The 
l)epartments of Aericultural Research ofIhie SA)('( countries suipported otr official 
presence ill NI ala'i and understood tle brtead otbjcctivcs o iour program. 'Irisgreatly 
facilitated the organi/ation of our various regional activities, including regional 
cooplIruItive research and workshops. 
2. The ,ADCC' choice of host country for outr regional base has been of profound 
sign ificaiice. GroInrIdinuts are one o! Malawi's most importa,nt cro ps and there has 
been a long-established tradition of crop nimprovererit by a st roig nat ional groundnut 
research team. We came to acountry with a vested interest inground nut research, and 
worked with a research department committed to its furtherance. 
3. 1he host country's choice of site for our regional base has been ideal. Chitedze 
Research Station issit uated inthe heart of Malawi's main groundmuut-producing area, 
which is contiguous with extensive groundnut areas of eastern Zambia, and is also 
similar in climate, altitude, and rainfall to tIe northern groundnut districts of 
Mozarmbique. 

Within the borders of M alawi itself are to be fotid two futrther, climatically distinct 
areas of groundnut cultivation, the nioist lake lowlands, aid the drier and more erratic 
rainfall areas of the south. The value of these inproximity to our base is obvious. In 
addition, our base is 16 km from Malawi's capital city, and we enjoy all the advantages 
of efficient international commrTuications and an international airport. 
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4. We consider that we have successfully established an appropriate balance between 
our on-base research and other important regional commitments. It is of manifest 
importance to establish and to sustain the many facets of an effective regional
network, but quality research, pertinent to the region's more pressing needs, is perhaps
of at least equal value. We have, therefore, given high priority to the selection and 
distribution of promising gerniplasn lines for lcal evaluation and t,tilization. The 
ultimate extent and utilization of such new germplasm is ai direct Hlcasure of the 
success and impact of any regional program.
5. We have listened to what our donor(lI)I1C)expected of us, and we have listened to 
the views and criticisms of our colleagues, the national plograni scien tists, at our
successive regional meetings. We have done our best to respond, wherever it has been 
possible to do so. 
6. Finally, the program could not have been successful withott adequate financial
backing from a donor that was involved and interested in the deveopment and 
well-being of the project from its inception. 
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Groundnut and Pigeonpea Cultivation in Burundi 

R. Ntukamazina and 1. Nzimenya 

Institutde Sciences Agronomiques du Burundi 
B.P. 795, Bujumbara, Burundi 

Groundnut 

Groundnut is grown in Burunidi It altitudes between 850 m and 1500 m, but mainly in 
the lower regions where it is cropped intensively. It is produced mostly by small 
farmers of limited means; totai production is estimated at 80 000 t, with an yield 
average of 1230 kg ha- 1. 

Groundnut was first introduced in the Moso region (1200-1300 m) of Burundi; it 
was later extended to the Imbo region (850-- 1100 in), where there is a great farmer 
demand for this crop. In Moso, a wide rarge of germplasm is found and farmers have 
selectively adopted improved varieties. Groundnut production is limited in other 
regions at altitudes above 1400 in. 

Introduction of varieties has occurred over a long time in Moso. This region, 
situnated in the southeastern part of the country at 4' S, is characterized by a mean 
temperature of 230 C and a rainfall average of 1200 mm between October and May. 
Groundnut grows best on soils with intermediate texture (60-65%' fine elements) and 
though it is cultivated on light-textured soils, yields there are very low. 

IUses 

Groundnut has long been grown in kitchen plots for its snack and confectionary value. 
But during the last five years, it has begun to be used as a source of edible oil, which will 
possibly lead to extension of the area under its cultivation. 

In villages, the pods are usually dried on the ground in family enclosures. Most 
farmers dry the groundnuts in pods, and shell them manually before selling or 
consuming them. 

Ground nut is fast becoming a cash crop for its confectionary value. Farmers have 
gradually started selling their marketable product. In 1978, only 45% of the produc
tion was estimated to be reserved for home consumption, whereas more than 60% of 
the production was so reserved in beans, for example. 

ICRISAT (International Crops Research Institute for the Semi-Arid Tropics). 1987. Research on grain
legumes in eastern and central Africa. Summary proceedings of the Consultative Group Meeting for 
Eastern and Central African Regional Research on Grain Legumes (Groundnut, Chickpea, and Pigeon
pea), 8-10 December 1986, International Livestock Centre for Africa (ILCA), Addis Ababa, Ethiopia. 
Patancheru, A.P. 502324, India: ICRISAT. 
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Cropping Methods" 

Groundnut can be grown in either of the two cropping seasons in th,- country. It is 
grown more extensively in tile second cropping season (February to May).

In low-ltitude regions, such as Iibo (800 IO00 in), grotdnut can be cultivated
with irrigation in the dry season, after cotton. In the first season, sowing is done inSeptember October ano harvelSting in,lanuarv ICb rurarV. [-or the lebruary sowing,
harvesting is carried out in June .1ulv.
 

(iroLrnd nut is often grown in 
pure stands after maie in the second rainy season. 
-aivdrought can seriously damig,c the yields. 

.Seed (onserv tion orld A doplio 

Most of the groundnut is produced by small farmers who also tok after the seedconservation. Seeds conscrsedare mainly in ,June-July. The State Agricultural 
Department, however, annually Froduces on an average 6 t of pods for distribution to 
indii Iduals or fIarrmers' societies. 

I he varieties corn0mon ly grown vbfarmers have a growth duration of 95 to 115 days,
at an altit tide of' 1200 in. lhe released varieties A 65. A 1055, GI 18, and Fatui_ -have 
their own regiains of adaptat ion and have been adopted by farmers according to soiland climatic conditions. 

I "arietWa Research 

Accessions from INEA('. Around 1950, erect-type groundnuts were introduced in
Moso from the Yarigambi Research Station, Zaire. For several successive years, from
1954 to 1962, cultivation in tile rainy season without applied fertilizer on clayeyferrisols showed that tile medium-late 130-day variety, A 3393, with an average grain
production otf920 kg hai-, outyielded the variety A 65 (685 kg ha-I).

Since 1971, the best selections of the Instititt National d'Etude Agronomique 6u 
Congo (IN EAC) have been introd uced in Burundi through Rwanda. INEAC virginia
bunch varieties (150days to maturity), 1034, A 1035, 1040. 1046, I171, and I172 have
also been included in comparative trials and have shown a low productivity. The
volete and valencia type varieties, which showed a high yield potential, have beenretained. These varieties had a shorter growth duration (105 110days), except for A
 
67 and PI206 (130 days).
 

Accessions from Central African Republic and Rwanda. Five varieties originating

from tire Central African Republic were evaluated during three wet seasons and one

dry season (1971-74). Inthe dry-season trial, the valencia types performed poorly on

the alluvial soils. In the wet-season trials, differences invarietal performance were not 
signific trt, except for I973 74, where the. grain quality was mediocre. 

Based on their performance in the trials, three varieties were selected: E 78, A 1055,and AR 1969/4. Among these, variety A 1055 outperformed all other entries in further 
trials (1974-75). 
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Accessions from the United Staies. In 1975, the varietiecs introduced from the United 
States were compared. Thc virginia runner spreading type needed more labor during 
its growth and harvest, and thus fared less favorably than others, while the erect types 
Starr and G(,orgia were selected for their high yields. 

The tollowing results emerged froin the trials: (I) TIhe late-maturing groundnut 
varieties ( ,irginia typ,) had a lower yield than Ihe short-duration vaiieties (volete, 
spanish, and valencia t'pus): (2) The vok-te ard spanish types were about equal in 
yield, though the pods ofthe spanish type were harder to shell; (3) The valencia type is 
not recommended tor poor-structured soils. 'Ihe A 1055 varliet (volete type) and the 

eo rgia 119-20 (virin ia type) were selected and recommended for release; (4) All the 
accessions were sustcptible to the leat spot disease, Ccrcosporaaracli(Ilicol. 

Oier acession.i. New accessions from the Institut de Rccherches pour les Huiles et 
()leagii !, I U)) iI Nli and inIIBurkinai Faso were introduced into Burundi from 
i979 oi,wards, alter bcing tested against the control A 65. Variety (G 18, released in 
Burundi from selections matoe in lRvand-i, vas also included in the trials. 

H-om 1979 to 1983 the elite itaridls sel: cted earlier, A 65 and A 1055, still gave the 
best yields. Variety ( 18. which give an equally good yield, was extended to a larger 
scale. (iroundnutt accessions with a duration of 130-150 days \vee als(, introduced 

RI() Burkina Faso. 
adapted to the low-altitude region (850 1200 m), because its shorter growth duration 
helped its integration into the traditional cropping system. 

Accessiolis Iroin Zimbabwe (the I (i 

from (I in Variletv R MP seemed more productive and better 

series) and froin Senegal, int rodticed in 1982, 
were multiplied and evaluated against varieties already released in Burundi. The 
varietie; ICG 8009 from Zinihabwe and 75-33 and 75-50 front Senegal outyielded the 
controls significantly. 

Since 1985, research is under way to identify varieties resistant to rosette and 
drought. Groundiut varieties with a higher oil contett are also in demand. 

Conchsion 

GrounIId nut prodliion it Burundi can be considerably inc-eased, given the following 
conditions: if the farnier has varieties that tolerate droug it better and are easier to 
harvest: with Ia tighter control on the sowing date; and with dormant-type plant 
materiai for tile postraliny season. The use of groundnut for extracting edible oil is a 
new incentive for the farner to increase his pioduction. 

Pigemipea 

In Burundi, pigeonpea is grown in regions with altitudes ranging between 850 m and 
1800 m, especially in the eastern savanna regions between 1200 m and 1400 m, where 
most farmers have shown interest in it. It the central plateau (!400-1800 m), the area 
under pigeonpea decreases with increasing altitude. 

Pigeonpe.: has been essentially a traditional food crop, not given as much impor
tance in national research as haricot bean( Phascolus vulg:;ri), soybean, and ground
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nut. However, present interest in pigeonpea as a valuable source of human nutrition 
and cattle feed indicates a greater imr ortance in tile future. 

Farlers' deliand for pigeonpea in tile lower altitudes, its sui -bility for intercrop
ping with such crops as beans and sorghum, and its drought to!erance are important
factors that favor tile cxtension of its cropping area and indicate the need for research
oin genetic improvenlent and adaptation io various ecological conditions of the 
count ry. 

Uses 

pigeonpea is generallN consumted as a food crop. It isharvested when mattre and then 
sun-dried in the family enclosure; sometimes it is cut with all its stalks and left to dry
directly in the field. It ismostly consumed as dried seed. Farmers have recently begun
to use it as a feed for small ruminants, and tle area under pigeonpea cultivation forthis 
purpose is expected to grow. 

Crojpping Practices 
Farmers seldom grow pigeonpea as a sole crop. It is estimated, however, that about 
70 ofthe area under cntivat on includes pigeonpea ;,in iutet,-rops with haricot beans 
or sorghum. In the first growing season, pigeonpea is mostly sown with haricot beans,
tle mail grain leguille of 1hrrund i, to coincide with the first showers in October :n 
mediunrn-ahlitiidc regions ( 1300 in). In the second seasonI, pigeonpea is cultivated 
either with sorghlutll or in pure stands. 

The area sown to pigeonlipea isnow estimated to be 1000 ha, with an average yield of 
1000 kg ha ill M so. tihe ma ini pigeonpea-growing region of the country 

(;crnplasm 

No genetic improveincit work has been done in Burundi on pigeonpea. The varieties 
in use today are mostly introduced, with the Burundi farmers adopting them where 
they proved adaptable. No research has vet been carried out oil the conditions under
which the farmer us.-s different vatricuecs in his tiaditional cropping system. But the 
farmers seem able to distingu.;h ()etwV'een two Maturity groups -- long and short--- at 
tile tile of sowilng. 

Main Constraints to lxpailsion 
Very litt!e is known aoult tile adaptation of pigeonpea to tile various ecological
conditions in which it can grov, in Burundi. Traditionally, it has served only as a 
subsistence food crop, consuned totally on the faris where it is produced. At present,
it is beginning to be marketed and this may lead to e;ypnsion of the area tinder its 
cultivation. 

The pigecmpea plant seems to be hardy and fairly resistant to fungal diseases. But 
insects on pods appear to be a problem, and further research is needed to estimate 
losses and reduce them. 
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Conclusion 

Pigeonpea could become an important legume crop in Burundi. Its hardinese Ind 
resistance to drought and fungal diseases, its capacity to integrate -:'to existing 
cropping systems, and its recent use for animal fced are all factors that indicate a 
growing interest in the crop for both human food and aninal feed. Research is needed 
to give us exact data on the present conditions under wich pigeonpea is grown, its 
production potential, and its possible extension in Burundi. 
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Research on Groundnut, Pigeonpea, and Chickpea 
in Ethiopia' 

Seine I)ehela*, Asfaw Zelleke**, Amare Abebe*, Abebe Tullu** 

Yebio W. Mariam*, and S.P.S. Beniwal* 
* Institute of AgriculturalRe.,earch, !.O. Box 2003, A ddis A baba, Ethiopia 
**Alemava University of Agriculture. ; 0. Box 138, Dire Dawa, Ethiopia 

Introduction 

(iroundnut, although a legu me, is categorized as a lowland oil crop in Ethiopia. It is 
grown mostly in warmer regions, in the low-to-mid altitude areas (tip to 1900 m) of the 
country. I)espite its importance as an oilseed crop, groundnut has had a minor share 
of the resource allotment for crop improvemnent. It is mostly intercropped with major 
crops, but also grown in mariginrtal lands. The varieties and cultural practices used by 
the farmers arc still traditional. 

Pulses, traditionally grown, occupy 12 I.V7 of the total cropped area in Ethiopia. 
Among the highland pulses (Qrown 1800 3000 n above sea level), chickpea ranks 
second to faba bean in area and production. t)igeonpea, atminor pulse crop in 
Ethiopia, is grown predominantly in the warmer lowlands. Research on these two 
pulse crops is the responsibility of the Institute of Agricultural Research (IAR), au J on 
groundnut that of Aleraya University of Agriculture (AUA). 

Groundnut
 

Production and Producti'ity 

Production area under sesame, ground nut, and castor bean is estimated to be 186000 
ha. Despite its importance, groundnut has been given inadequate attention in the past
and, as a result, average yields are low. The varieties used by farmers are traditional. 

ProductionPractices 

Groundnut is mostly intercropped with cereals; if planted alone, it is assigned to 
marginal lands. It is grown in andboth rainfed irrigated situations. The culturai 
practices used by farmers are also traditional. 

I. 	 Amare Abebe presented rhe part relating to groundnut and pigeonpea, and Ahebe Tullu that relating to 
chickpea. 

ICRISAT (International Crops Research Institute for the Semi-Arid Tropics). 1987. Research on grain
legumes in eastern and central Africa. Summary proceedings of the Consultative Group Meeting for 
Eastern and Central African Regional Research on Grain Legumes (Groundnut, Chickpea, and Pigeon
pea), 8-10 December 1986, International Livestock Centre for Africa (ILCA), Addis Ababa, Ethiopia. 
Patancheru, A.P. 502324, India: ICRISAT. 
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Production Constraints 

The produaction constiaints include: nonavailability of high-yielding and earlymaturing varieties: low plt populations in farmers' fields: diseases, such as Cercospora leaf spots, rust, uld storage.diseases; insect pests, and weeds. 

Research Efforts 
Re!se rch on groundnut was in theinitiated inid-1960s, but it has received moresystematic and intensified atte ntion since the advent of the team concept in 1980. Withaid fron the International e)velopmcnt Research Centre (1DRC), Canada, the 
program has been able to get reasonable manpower and material support to broadenits activities. As a result, a large number oftrials have been conducted in experimentaland coordinating stations during tie 1986 crop season. The overall objectives are toincrease productivity through small farmholds, cooperatives, and state farms for localconsumption, agroindustrial projects, and for exports. 

Breeding. Research groundnuton was initiatcd in 1966 with number of newaintroductions and collections. Of these, AK-I 1,Shu!amit, GA 119-20, P1 250680,N(-4X,and NC-343 have shown outstanding performance. The mean yield of thesevarieties is about 5 to 6 t ha- I under irrigation inM elkawerer, and 2 to 2.5 t ha  i underthe rainfed conditions of tiisidimo, Biabile, Bele, and Abela sites. Moderately diseaseresistant and early-naturing varieties have been obtained from ICRISAT and ofthese, IC(i 273,274, 1008, 1529, 7283, 7484. and 7636 were found high yielding. A fewlocal collections, I sidiio, Olole, and Sartu, have also done well at Melkawerer,
Bisidino, and haibile,
 

Groundnut national vied trials 
 carrie'J out at Melkawerer, Bisid imo, and Blailefor a number of years showed that the varieties Shularnit, NC-4X, NC-343, NC-2,M1--383, Bambe,, and Ashford are reasonably good at both rainfed and irrigated
locations (Table I).


Shulamit, which been
has released to the Western Agricultural DevelopmentEnterprise, remained a higher yielder, though it was susceptible to rust and leaf spot
diseases, while 1l 250680 showed low yields. Besides Shulamit, NC-5 and NC-343 are
candidate varieties for relase in the near future. All of them are virginia types with
different morphologics. The small-seeded spanish/valencia types were found tomature earlier, contain more oil, and give lower yields than the large-seeded virginia

cultivars.
 
Agronomy. Sowing date trials at Melkawerer indicated that March-April sowinggave better yields than July-September sowing.Practical experience and observationsshow, however, that grounidnut sown in mid-May gives good yield and is preferred fortechnical reasons. Sowing dates used inother groundnut-growing regions are mainlybased on rainfall pattern and farmers' habits. Planting in May-June is favored bymany rain-dependent farmers, especially in eastern Ethiopia.

Flat and ridge planting did not show significant yield differences under irrigation.However, ridge planting permits easy flow of water, and is favored for technicaloperation. Using shelled seeds as planting material was found to result in rapid 
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Table I. Mean pod yields(kg ha-i)of selected groundnut varieties in Ethiopian national trials, 
various years'. 

Variety Rainfed locations Irrigated locations 

Ashford 2320 (7)2 4600 (3) 
MH 383 2300 (7) 3730 (3) 
Shularnit 2250 (8) 5300 (2) 
Blambey 2180 (7) 3430 (3) 
NC-343 2130 (3) 4800 (2) 
NC-5 2040(5) 6600(l) 
N('-2 1960 (8) 3900 (4) 
AK if 1880 (7) 3660 (3) 
GA 119-120 1860 (5) 5900 (2) 
P1 250680 1440 (3) 4050 (2) 
NC-4X 1330 (3) 5050 (2) 

I. 	 lrials were carried out during 1972-84, but the number of years each variety was tested ranges widely 
across locations. 

2. 	Figures in parentheses indicate number of locations. 

germination, better initial plant establishment, and higher final yield than using 
unshelled nuts. A spacing of 60- 80 cm between rows and 10 cm between plants was 
found to give fairly good pod yields. 

Studies on irrigi:tion and other culural practices at Gode and Melkawerer revealed 
that agood yield response was obtained with 12.5 cm water applied at intervals of 2 or 
3 weeks. Supplying the crop with water at peak flowering and pod development (60-80 
days after planting) has shown yield increments. 

Several trials were conducted on both heavy and light soils of Melkawerer to 
determine the fertilizer requirement for high yield. No significant yield responses to 
NPK were observed, either in combination or independently. 

Pathology. As a result of the yearly disease survey, 10 groundnut diseases have been 
identified. Cercosporaleaf spot, rust, and storage diseases are the major ones. Cercos
pora leaf spot was severe at 1)idessa and caused an average yield loss of 65%. The 
disease is also observed in the eastern and nortbw'tcin parts of the cootiy. No 
variety is observed to be immune to the disea:se, but chemicals such as benomyl 
(Benlate -", copper oxychloride (Cupravit 1!), and Bordeaux mixture can control it. 

Groundnut rust was found prevalent at Arba Minch and Bisidimo, while it was 
slight at Melkawerer. Variety screening against rtost did not show any variety to be 
immune, though Chalimbana, P! 250680, 298115, 315608, NC-2 , and NC-4 showed 
good resistance. Storage diseases, which reduce the germination capacity of the crop, 
can be avoided by treating the seeds with thiran and mercury compounds. 

Insects. Eight insect pests are known to attack the crop in Ethiopia. Of these, 
termites and Spodoptera spp have a relatively high damage potential in most 
groundnut-growing areas. 
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Weeds. HerbicIdc stu d ies in groundinut revealcd that tcbu tryne, tri luralin, [Iitralin,
and vernolate gave fairly good control over grasses. I he herbicides alachlor, verno
late, and nitralin werc found cffcctivc in controlling most weed species in groundnut,
without adversely affectilp crop."be Ilaid ",weeding is found effective, bt it is 
expcnsive and nturni,es Mcumo;ruuic let[IIts. 

SoCioecon njics. (ost-ot-nodtuctioil trial- c(indticted for 5 year; at Melkawerer 
show'd that costs wce tC ,,.utforly h ()vCr 3 It losc years, a rtct profit of birr 220 t-I 
was achieved, while the oilicr 2 ve;as dio.cd i loss of 200 iirr t '( I JS S : 2. I birr).
Weeding and halvesting \CrC told the ilost expensiVe opelations, accounting for 
half the total production cost. Ihe mechaniation of these and other costly operatioIs 
could raise the net profit. 

Pigeonpea 

ProductionA reas and Productirijt 

IPigeonpca ks not t popalar crop with the farming community of Ethiopia: it is a \,cry
minor pnlse Crop, with limited p.ouctioll in southern parts of Ethiopia. It is also 
grown as aIbackyard crop in warmer areas. No productivity estimates are available. 

Production lraitices 

Iln walrnter areas of the collnlt rv, tall pigeortpeas are nainly growni to serve as a canopy
and provide shade for animals during the hot period. The leaves are used as livestock 
feed arid the dry stern as fleIwood. Pigeon peas are also planted to protect soils from 
water erosion and as \irndhreak, in soic state farms. 

Major /.ses 

pigeonpea dry seeds are tscd in many forms by tihe farmers. lhesc irclude roasted
 
flour for war, a stronrg spiced sauce used in manay parts oflthe Country with iriera(thin

pancake-like bread). The seeds are also boiled and eaten is grains or together with 
soups. 

Production Constraints 

Major production constraints are as follows: lack of high-yielding varieties suited to
existing farming systems; lack of information on agronomic practices for better yields;
insect pest problems, especially the pod borers; and shortage of seeds of better-yielding 
varieties. 

Research Efforts 

Very little research has gone into improvement of this crop, mainly due to shortage of
trained manpower. Some adaptation trials were out duringcarried 1973-1977, in 
cooperation with ICRISAT and IITA (international Institute of Tropical Agricul
ture). Of the six locations where the trials were conducted, better mean grain yields 
were obtained from Bele (2110 kg ha-' over 5 years) and Bako (3300 kg ha- I over 2 
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v'ars). where soil moisture \Ias not limiting durIng crop gtowth and development. 
Mean railn yicdt, vcc (I ii 1hlnmca(200 k., hI '. ic ear)and Koho( 1320 kg ha" 
ovCr 2 ycars )causC o1 il1\ \Ceat hCr and InscCe roi!cins. cspccially the pod horer. The 
inaxinium ncinCram ylie of ki! ha obtaincd ('MI,ld 2(0(( \,,a; hy ,arieties (,) 
l(Coatlons.>) ald 6,S I i(atioIs). clissl , lhlomked by 08 197 ( 199) kg ha 1, 4 
locations). RIcs-eirch actiit ie ) riecnra v,.rc tcrminated at thecu (f 1977ducto 
lack of ,cs antirlaned" icsJ naillu)(st. 

Chickpea 
'Proiduction .4 reas -u'd Productiit 

(Chickpel in Ethiopia is ctiiitcd to a large ccLit at altitudes of 1400 2300 il, where 
the annnul rainfall ran.iomctrn 700 20(1(1 m. mainly on Vertisols wih p'1 0.4 7.9.
ltlhiipia has ni,)r,. than on-ihlird of the toital chickpea area inAfrica. and about half 
f the ttal chic.kpca productin. Ihe ara, yield, and prodUCt itn i1 chickpeas over the 

past 24 %cai, is h"sli.i ill I abIC 2 Io1l chickpea prioduction increased in the two
 
5-',car periods tollo,,iri 1901 04. icichlirg a peak duri-w 197( 74. bit ell sharply
 
thc!Cittcr. ])ci:asc ill aa Chicilv accounts folr Ils., as productity ncreases
 
achiets d illtie ea7licr decadce haLc_ rcimaincd learl 'stablc illrcCCtit yCas. 

A IIi n the liiehllian dpule crops, chickpeas used t) rank first i)i both production
 
an1d hectlit' liCu i 97(1 . but faba beanltook first place thereafter. Ihis dovnward
 
ticld illchic.kpa p)tluitio; sholld [ot he oCrlookCd. [Ihe reductliol illarea under
 
1h).crOp foi the list decia' is a1CausC ft colccrl. %1ore1.'ildis b1ing cro)pped Under
 

tel. %hcat, lm pulse crop,, othitr than chickpea, bccause of their high locai prices and
 
the h1ih -ield ptentitls possihl with moderi production practiccs and improved
 
\Arietics. 11t is teclinc illchickpea production iSto be arrCstCd, s.t vs must be found to
 
ma1,ike it nioic cotiipct iti%( \ itb tiC ccrcals ltrtiugh increased productis ity artd better
 
Prices. 

I able 2. Estimates oi aN erage area, Nied, and proiiul ion of chickpea in ltihiopii, 1961-64 t(i
 
I980-84.
 

5-sea is;lcel\ci 

(hickpca 1961 64 965 69 107(0 74 1975 71) 1980-84 

ArIca 271 (41)1 285 (39) 276 (37) 108 (26) 149 (22) 

YiClh6"00 62(0 730 000 71(0 
(k ha 1) 
Productioin 164 (35) 17S (34) 201 (37) 1II(18) 105 (15) 

1.Ii lrcs inpareihci t cs I CC i total or four impoitiiiiicpit p eLt,t esiilc, teguniious ciops, 
chickpei. h a hear. ii_'ldpec i,dridlntil 

i 194 , IlaiSource: Si t isiii I\t),iract,116) niig a nd Pi ograumuiiig I)eparil nt,N iistrv (AAgricul
ture, Add s \ 1i la,I iliopi, 
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Production lractr:ees 

In EtIhiopia, chick pea isgrown on small farms and, even there, receives little attention.
It is grown uinder rainfed conditions after the main railny season (Sel, Oct). Tillage
operations are mininial, depending upon weed conditions, and oxen-drawn local
imlilcuicils are used. Fertili/cr i,,rarely applied. At harvest, normally around.January lecbru~ry, plant, arei ulled ot by hand and then stacked and dried before 
beine \'dAkcd on by o.xcn lor s':parating .sCds. In soic regions, chickpea isgrown in
rotation altcr te. , leat,or barle,. I he crop is generally glown Inmonoculture,
although adiiiixtures %kith satl flmcr, sorghum, mai/e, and niger seed can also be found
'across regtions. ( )!ten, chickpea is fouInd illhlecrogenons populations, with farmers
Ignoring sclected types cN Cn where the\ know which types are better. 

Major I sev 

Chick pca is conIsuLied in\ariou:; ways ,aridplays a big role in subsistence farms, where
it forms a part of the daily dict \with cereals and other pulses. It isespecially iniportant
during the Lasting period ', hcn no animal product may be used. Secws are eaten raw, or
boiled as avegetable. or cookcd ind roased wilh or without oil. Chickpea flour is usedin soups eatcn ', i%Ii iratil or bread, a, also in Iour mixes to make inicri. Green seeds 
are also caten. , bile dry stcii s and secd hull aire ised as animal feed. Sometimes the 
dr\ stay, is used as fulef\wtl. 

IProdiitior ("o.%iraint.s 

Ihe ni1ajor constraints in chickpea production are: the low-vield potential of existing
landraces and nona\ ailability ol hiil,-vielding cult ivars to farmers; susceptibility to anarra\ of disease., such a' oot-rots wilt, (Fusariurmspp, Sclerorium sp, Alacrophom-
Ina sp), ascoehvt hlit t.scoch.vta t-hbiet), and chickpea stunt (beani leaf roll virus);susceptibility ,oinsect pests, such as the pod borer (Fleliothis rMni,era), cutworm 
(A.-,roi, spp ).and bruchit; (' aosohiuchu: spp) and other storage pests; growing the
 crop in marginal lands \kith poor management practices; lack of' yield stability; and
 
poor response of vari te' inanaInUClnt
, inputs, sUCoh as fertilizers. 

Re.arch EIforts 

Since 1"thiopia isconsidered as a secondary center of'diversity for chickpea, there is a huge reservoir of variability in the populations. The Debre Zeit Experiment Station 
()ZFS) of the AlentaVa University of Agriculture (AUA) has assumed research
leadership in the improvement and production of chickpeas. It is located at 8'50 ' N
and 38 58' 1:
in the central region, where genetic variability for this crop is maximum.
There arc also three substations located in different agroecological zones.

Research on several pulse crops (chickpea, faba bean, lentil, fieldpea, soybean,haricot bean, and grasspea) was initially handled by expatriate staff. As a dilution of resources and efforts was rioted, a decision was made to concentrate only on chickpea 
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and lentil. Accordingly a coordinated national research program was started in 1972. 
The projects include rCsCai ch on bleeding, ototny, pathology, and entomoiogy.igl 


These research activities are well documented in tile station Annual Reports and only 
a brief accoint is given here. 

Germplasn,. I)uring the carlv 19 70.s, collcclion and evaluation of indigenous genetic
material wcere initiated on a limited sctle. Heleinnjng in 1978, systematic collections 
have been made by tile Pllnt Ge(eicic (smrccs Cetre.'r [thiopia. This has been done 
partly in coilab ofriton \sit I(RISA I and DI)Z1S. So far, a total of 728 crop samples
have becl collected Irom diflerent Admtinistrative Reions, the highest being from 
Slton (203). lollomcd .\(itildaiI110) and (o,jamu (106). But this represents only a 
sniall fraction of the a,alltahle cenetic atriibilitv. 

.Selection. I it bulk of chickpea production conies Ioil 1oal,. Unsclected sources. 
PrtOductivijt\ is low (730 kg ha ').With a vie\ to identify new high-yielding varieties o" 
chickpea, varictal itvestigatiolt has he.ti atc.ipted with avaitable re:iources. Based on 
elforts durin- 1972 197,. some oti tsand it,\arieties were ident ified for their high
yield potential. l)ttring !979 19,. the nal onal yicld trials were discontinued because 
o[ ascocltvia hliiht discesc. But reseorch resumed in 1982 at three locations, under the 
close supervp.;it)Ilofa plthologist. olilowine the dicision passed in the National Crop
lImprovcmenti (onercuce. Iintrodtucc, nMtcnirls supplied by ICRISAT and ICARDA 
ill the lt of itirsris, cooperativc %icld trials, and populations in different genera
ti0tis havx'e also heeTH to0 iltor t,.Stitn and selection unader outr conditions. Some 
Pronising euitix a, ltace been found atld, aitoneg them, 8W0-3 27 - F 378 and .JG 62 x
Radhey hac becn acccptcd by the National Varietv Release ('onmittee for initial 
release. YiCl of sup0 varietis i0cntilicd ill the national yield trials are presented 
In I able 3. 

Table 3. Mean ,ield of promising chickpea varieties identified in Ethiopian national yielMi 

trials, 1980-1985. 

Sed Yield (kg la-') 

Varict. Rangc (1980 1985) Mean 
.1ti 62 Radh 
NFC-756 
NI7C-979 
At\micri 
850-3 27 - F 378! 

1470 3060 
1710 3300 
149) 3280 
1540 2500 
1020-2690 

2100 
2090 
2080 
1910 
1980 

t1-54-10 (Local) 122) 2770 1860 

t. \ arictlV. ti,relaed. 

Hybridization. The crossing program in chickpea has attempted a number of crosses 
to combine root-rot and wilt resistance with desirable seed color (light, rather than 
dark). But little or no success has been achieved, perhaps because of lack of trained 
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manpower. Similar work was initiated in11982!83 with wilt-resistant lines obtained 
from ICR ISAI. and several crosses were made to transfer resistant genes to the local
high-yielding Cultivars. Success has been limited with orIv a few seeds obtained; the 
materials ar, nio', in -., st c. 

Plant pathology. (q [lte \rtous disears of chickpea, wilt (tI'usarin? oxysporum
f.sp. e lc'n),root rot ( Rhj/octflia olani) dry root rot ( Rhi,'octonid / lati'ola),and
collar rot (.' ,t/iotmn,r,,/) arc the most cooinon, inflicting yield losses up to 
50 801 il taitiers' ficls. Research became operative in 1977. A sick plot was
dcclopcd, and 537 lines obtained from the local jecrmplasm collection and from 
I('RISA I wcre sclccned Ioi 3 years (1977. 1978, and 1979). Aniong the lines tested,
85(0-3 27 37,8. 11-20,8 - Pt.Pant If 1-32-1, N[('-756, Annigeri. P'-1267, G-130, H-355,
(i-124, P-127).,.(1 02 Radhcv.amd NI'-123have been found promising. A study of 
1700 mxtirc-,werili/ed .,ccdsof chickpea resealed the prescnce of several fungi and a 
haetriiinr. ( 'ollsidCl rnytle sClioulscss of asclchvta hlightilines were obtained from 
I('RISA arid IceIf-d fo 2 \cars at :\rsi-Ncele, 230 km south of Addis Ahaba, and 
some ;*inc., lhewvcrc: lound prolmp. Ieac :('-153,N1{-979,('-235, G-543, and
(i(i-588. 

1hesc acti'iic" erc d,scolinued after 1980 8l, chiefly because trained personnel 
were not availalIe and MUirh hCad\s, LcoUld not he made. In 1985 N(i, however, the 
)ZI/S has plo idcd a, iampetci to renes collaboration with IC',R )A and ICRISAT. 

i';nmtololog'. IrIt0olo01hgical st udics have bcc centered oi the major chickpea pests
aid methods of co)ntrol. I lie pod horer ( lL'/othis arm ,,ra)is the iturnuber one pest,
followed bV bruclidk. (prohahl' ( 'llosohr ichus spp) aind cutworm (,Agrotis spp).
Much of lthe research has been on the pod horer, but i -nferenesare difficult because
 
the research was disco ntiIinuOS. ItIowvcer, therc are indicationis that the closer the
 
spacing betwecii plants, tire higher is the percent pod damage 
wi th carly-planted
chickpeas: k uihoI chickpeas have been found less tolerant than desis to the pod borer. 

Agronomy. Though soie work had been done at K IluIIsa, Mekele, and I)ebre Zeit

stations on a moderate scale,icle i formition generated has not adequately found its
 
way into published scientific literatu re but just remained in 
 the station Annual
 
Reports. After PI)ES became the coordinating center, efforts have been 
 made to
identify the prohlems of production at Debre Zeit, Akaki, Chefe, and Ejere stations. 
Different agronomic aspects of the crop have been investigated to develop a package
of production practices. But the whole range of agroclinatic zones in which this crop i'l 
grown is yet to be covered, and appropriate recommendations for many zones are still 
lacking. Findings to date are as follows: 

I. 	Sowing early, during last week of August or first week of September, increased 
chickpea yields 25 50*j. 

2. Seed rate trials showed no or minimal yield differences. Seeding rates high
enough to ensure a good plant stand evenare found useful, when confronted 
with an adverse environment or poor seedling growth. Seeding rates of 65-80 kg
ha-i have heeri recammended, depending on seed size. 
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Extension 

ie existing control of extension by the Ministry of Agriculture has posed some 
difficuthy in transfer of technology. Realizing the problem, the station created its own 
extenision wing to disseminate information through demonstrations and field days. 
Btzt as our extension capabilities; are limited, we are limiting our efforts to a few 
production areas. 
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Grain Legume Production in Kenya 

P.A. Omaga* and ,J.I.W. Malata* 
*PigeonpenBreeder, NI)FRS Kattimani,Box 340, Machakos, Kenya
**Senior Research Office'r A1inistrY of .4griculhire,Res.earch Division 

P.O. Box 30028, Nairobi, KenyVa 

Introduction 

Grain legume production in Kenya is characterized by a high degree of diversity, as 
Indicated by the number of crops and their distribution into varied agroecological 
/ones. Bean (Phascolis vI'garis),pigevnpca ( ( 'toianuscpiaj),cowpea ( Vigna unguicu
lat a), green gram ( Vigna radita) anrid gronundn ut (Arachis hypogaea) are the major 
ones. In addition, other grain legunies s:,ch as garden pea (lIistum satirinn), hyacinth
bean ( l)olchos lahl,h), ciick pea (t.c"ciriCtinin),banibara nuts ( Voandzciasubter-
Ianlca), ;tirrd so','bcar ( (;]t'cinc ) are grown oil a small scale in some areas. 

The grain legumes are grown in a wide range of' soil typ-cs and in rnixtures, or 
intercropped with ilaize, sorghim, millets, or among themselves. Lastern Kenya, 
whichr is lalrgcly scmi-arid and arid, contributes over 501 of the total area under 
Varions grain legurIles, \xini the relatively drought-tolerant cowpea, pigeonpea, green 
grarl, and hyacinth bearr dominating. This report is limited to iilormation on the 
three legrumes ineiuded in ICR ISA 'smandate: pigeonpea, groindnut, and chickpea. 

Agroclitmatic Environments 

Kenya is divided into six main agr occological zones,defined on the basis of tempera
tures and rainfall characteristics (T able 1). The zones are further classified into 
lowlands (0 9t0 in), mdmium altitndc areas (900 1850 in), and highlands (above 1850 
rn). 

Large variations exist in th soil types cornriionly found inKenya. In the arid and 
seni-arid zones of Eastern aid North Eastern Provinces, the shallow reddish-brown 
sandy clays of the und ulating uplaids are common. Volcanic soils are found mainly in 
the highlands. Because of climate, topography, arid soiE types, only 30),,,of the total 
area in Kenya is suitable for agriculture. Areas that can bc utilized for future expan
sion tfthe drought-to lerant grain legumes would fall mainly under zones IV--VI, as 
described in Table I. Jhese include the Eastern. Rift Valley, and Coast Provinces. 

WtRIS.,Vt (International ('rops Rcscarch htiturv r)i the Scmi-Arid Tropics). 1987. Research on grain
leguC, in eastern and central Afl,ica. Summiniary proceedings of tie Consultative Group Meeting for
tiastern and Central African Regional Research on Grain Legumes (Groundnut. Chickpea, and Pigeon
pea), 8-10 l)eccmber 1986, tntcrnatiunal L.ivestock Centre for Africa (II.CA), Addis Ababa, Ethiopia.
Patanchcru, A.P. 50t2 324, India: ICR ISAT. 
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Table 1. Classification of agroclimatic zoncs in Kenya, based on rainfall, temperalure, and 
altitude. 

Mean 
Average anunal annual tempe- Altitude 

Zone Clasilication rainfall nm) rature ( C) (ml) 

llui I100 2700I ,0 16 2150 3050 
II Subliotnid 1000 1600 12 is 1850 2450 
Ili Sellir lilhjl id 800 1400 16 18 1850 2150 
IV smi-lunhid to semi-aid (100 I100 16 20 1500 2150 
V SeiI-arid 150 900 20 24 900 1500 
VI Arid 300 551 24 30 0 900 

..,cpIblic of ofSourcc: tIh;m e l Kciva, M inistiy A,,uriciltitv, Kenya Soil Survcy, N;i ohi, Kenya. 

Pigeonipea
 

The production o pigeonlpca is mainly concenttrated in the semi-arid and arid areas. 
The area under cultivation has tot been accurately recorded, and estimates vary up to 
164(000 ha (Kenya Mlinistry of AgricultureI 981 ),making Kenya the world's second 
largest pigeonpea producotr, exceeded oaly by India. Yield levels in the farmers' fields 
are usually low (300 500 kg ha 1). A(he Fastern Province is by far the largest producer 
of pigconpea, followed hv the Central and Coast Provinces. Production is mainly 
concentrated it) Machakos, Kitti, FI-bu, atid MerI districts. 

Production lPractices 

Tall. latc-maruritig local cultivars of pigeortpea are grown in mixtures or intercropped 
with maize, sorghlu, millets, and short-duration grain legumes such as cowpea, green 
gram, hyacinth bean, and common bean. The crop is also grown as a hedge or 
wind break oinSmall farri holdings. Very few farmers plant pigeonpea as a monocrop, 
and these are mainly commercial farmers who export green pods. No fertilizer or 
pesticide is applied du tt lack of water and the Iiigh costs of these inputs. Pigeonpea is 
planted during(October Novemher (short rains) and is ready for harvesting by July-
Septeniber. two nionths aflter the long rains. Two harvests of slort-duration crops are 
taken within the one crop of late-maturing pigeonpeas. Ratooning is a common 
practice. I.and is prepared mainly by oxen plaw and tractors, while weeding, harvest
ing, and threshing are done by hand. 

lrocessingand f/jilization 

Pigeotipea is consumed 5oth as green pods and as dry grain. Shelled green and dried 
peas are commonly boiled in combination with maize grains, or mashed with Irish 
potatoes and greti vegetables. Iti the coastal areas, grains cooked with coconut flesh 
form a popular breakfast dish. Dhal (split grain) is common only with the Indian 
commuitnity in the coutntry. Grain size, color, atnd cooking time are crucial when 
pigeonpea is hrled with maize, unlike the dhalwhere the testa is removed. Pigeonpea 
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has a potential as livestock feed inthe dry areas. No factorv exists that can process 
pigeonpeas for export or urbai markets. For export markets, green, nearly mature, 
clean pods are harvested and packed into small cartons. 

ProdutctionConstraints 

l)igconpcit is generally grown on marginal soils in areas with limited, umeliable, and 
poorl:, distributed rainf'al, lie traditional, late-maturiiig types are exposed to dry 
periods at the end of each raily season, atld their m;ximtm yield potential may not be 
t'eali/cd dfile poor soil fertiliv and uloisture. Suitable cultivars that Lanto lack of 
ultili/c tile limited tmoisttnrc 'icIa.'kii. 

Insect pests arc major yield reducers in larmics' liclds. Aunn, the pests, pod 
sucking bug. pod bir.cr and pod fly cause trciiiclndus vield fusse, illthe field. ihrips 
and aphids can also cause scrious damtge, dCn)Clding ol tihsCaSon1. RUChids are a 
major storage pest of pi.conpca grains. Wilt cauSed by J'usaultill 1dumis the principal 
disecasC of pigconpca in Kenya. Ical spots arc alSO con1m1on, but of s,;eCllOlic 
inmportance. l.,ock oi quality:iigai sccs for plantig in most cases reduces the area 
planted. tainlcrs olten do iot ha%(- ,ceds for plaiting. 'Ihey keep their own seeds,
which arc usually dfaimaILe, h.\hrchids, resulting in poor gerlli[lation and 
establishmnt
 

Pigeonlpca is plaltnlid illHWOtI!tes with iWHIN Cr-Ols a+id is widel,' spaced, inlhing in 
low popiulation denisity. Ih iplant population in the fariers' fields is ustally less than 
10 OM) plithaI 1.Weeding is a roblen in the first 40 days when demand for hand 
labor is hich. 

Rt?.'vearch .Achievetnints 

Research on pigcolpcs started at the University of Nairobi in 1976, i1elped by IDRC 
funds. Realiling tile importance of the crop in drvland areas, the (Governmentgave the 
National l)rvland Farminig Research Station (NI)FRS, Katuntani) a national map
date to improve the ciop. Pigeonpea improvement work started at Katumani in 1979, 
with the objectives of dfvehopit~g high-yieldi ng, du'ought-tolerant, early. medium, and 
late-maturine cuftiars with resistance to local diseases and insect pests. Wide adapta
bility and superior quality were also to bu researched. 

The 1ni,,orsity of Nairobi developed and released NIT 670, an early-maturing line 
taking 5 n, months in the ficld. At Katuinani, lines in 'hrCC Maturity groups (early, 

15(1 days- mcdi ini. 150- 80 days: late, 180 days) have been dcvcloped, and they are 
in prerelease testing. Lines (00 .,50 3. and II RA in the early group have performed 
quite well and can give over 3 t ha I of dried grain with ratooning. In the medium 
group,576 6,777, and 8 1 3 '3are superior to the local cultivars, while F9/6, 788, and 
1[31/4 are late types which give good grain and fodder yields. Sources of resistance to 
the pod sucking bug have been identified in local selections 423/85 and 423/20:
however, these lines arc not yet stabilized. A line, 657 I. was found less attacked by 
both wilt and insect pests. Two lines, 81 3 3and657 I,are sources ofwilt resistance. 
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Groundnut 

Annual grJnrifd nut area has ranged fromn 26 000 ha to 9000 ha over 1977 -84, with a
decliig trend. The average yield is800 kg ha - 1.Nvan,''ind Western Kenya are the
major growing areas. A sigplificant area is also pkated along the coastal strip. 

Production tt'rtwficcs 

I lie itt 1\ i( the a;irC linder troundpi't is intercroppud with mai.ze. ihe crop is
phantCd d]ul'rlg the lungL, 1:iIns (NIach April) and inur:tirs in)August September. Only
ofIe Crop is grown in a Year, and it is rainfed, with no irrigatir,m. Fertilizer, r hizobial
inrocultiatori and pesticides irC not generally applied to the crop. It may, however,
henefit from the fcrtilicr that is applied to the maize ciop) Land isprepared by either
hand or oxen-tawi irtiplemrt, l)urirng weeding, soil i heaped around tire plant to 
help pegging. IIarvCstine and threshirng ale done antially. 

Proceswsing and I Ifilizalion 

llarvcsting and thrcshing are done 1v hand in the field. The seeds are then taken tooil-prccssirg IathiCs.w here cookirg fat isobtained. The byproducts are rade into 
atgrortlnut cike, whtieli is tued as animl1feed. ih: seeds arc also roasted and utilized 
as a nack, or putiided to fonni nil oily paste. used 'n vc_,etableand otiher preparations. 

(onstraints to PIodIucfiol 

lhe ntain costyraint is lack of good qua1.lity seeds for planting. This sornctinies reduces
the area lnlitr tle crop considerahl'. Groundnut rosettc and leaf spot are the major
dliseases, whit leaf miner. Jassids, leaf hoppers, and thrips are the major insect pests.Ie 
lractics demanding high labor, srich as harvesting and threshing, accompanied by
low 'irnj flcthurating narket priccs. also affcct production. 

Research A cinement s 
littlc cffurrt has htcr direc ted toward the improvement of groundfut in Kenya,despite
its irilportance. liresentlv, there arc two agronomists i:o,:Uuctirig agronomic trials at
the \Vestern Act icrIttUra Research Station, Kakarnega, and the Kisii Research Sta
tion in South Nvan/;t. lie Used these trials Homabay, Valencia,varietires in are 

Maktrlu Red, Mani lPintar, Screre 1!6, Texas peanut, Bukere, and Altika. Priority in

groundrinut iriprIovemerrt should be on 
 high-yielding, early-ruaturing cult;var; for
semi-arid and arid areas; high-vieldiriV varieties for rnedliun-to-high potential areas;
disease and insect pest resistant varieties; and finally, agronomic packages to go with 
the newly developed cultivars. 

Chickpea 

Chickpea production remains relatively low in Kenya, compared to other grain
legumes, but the demand issteadily increasing. Although chickpea in Kenya does not 
appear in published FAO production estimates, the country appears to have a much 
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greater area of the crop than previously suspected. It is nainly grown in eastern
Kenya, on the deep Vertisols coionly found in Miachakos and [inbu districts. The 
area aid production levels for tiltcrop haveiot been estimated. 

Prodnlctioi Practices 

C'hickpca is planted (fii black cotton soils, iictrHiiPItire end of both short rains and long
rains to utilie tie residual soil loistuie. Farmers plant miainly a chickpea/maiize
intercrop in the ratio 5:1. Thec rop thrives rainfed, wiliout supplenlctlary irrigation,
Iclt!lcr, or rhizobial inoculalion. It is protected against insect pests through pesti
cidcs. \Weedig, harvesting, anid tireshing arc flioineclairied. 

Proce.sin,, arid I 'tililatim, 
('hick pea is ro\ I as a cash crop and is sold to tir Indian cninrinity living in urban 

Celicr.s. It i coinrirorily ilsed in tire forili of dhaI/and eaten with cereals. 

Produtl'ioii (Coumsrnints 

Iuari inir wilt and dry root rot are tile IaJor diseases of chickpea, while the pod borer 
is the major insect pest. Lack of improved cultivars aid certified seeds for planting
liay susianltially reduce the area under the crop. 

Research A chic vnltels 

Research ;ItKaluiiii has ideniilied ItWIR ISAI line, ICCI. 83110, as high yielding
and less affected by wilItdisease and pests. Seed of this line is presently being multiplied 
for prerelease testing. 

Kenya's Agricultuai Infrastruciure 

E.l t n.siou 

Kcnya's Agricultural FIXtcnlsion Services ;ire organized through the )irector of Agri
culture down to tire Provinicial Director of Agriculture, District Agricultural Officer,

andI to the frontlinre extension staff rid 
 fariners. The T and V (training arid visit)

systelri 
 of extension has been recently introduced. In this system, subject-matter
specialists (NSMS's) have been appointed at Provincial and l)istrict levels. Workshops

'ire held month ly in each district, where SNI 's, I)ivisional Fxteinsion Officers, and
 
Research Officers discuss the technological messages to he passed ol fto
the farmers. 
The ilnipact points of'a new technology are identified, and then frontline extension

officers pass it to farners by denonst ratio;s. I tie harms of agreed "contact farners" 
are used for teaching. Thlroigh this systeln, extension staff is encouiraged to promote 
production. 

Research 
Kenya's agricultural research is organized under the l)irectorate of Agricultural
Research, with national and regional research invarious agroecological zones for
different crops. NDIFRS (Katumani) has the national mandate for the development of 
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grain legumes (cowpea, pigeonpea, mungbean, chickpc i, and hyacinth bean) for the 
semi-arid and arid areas of the country. The improvement of phaseolus beans is being 
done at the National Horticultural Research Station, based at Thika. The develop
ment of oil crops, which include groundnuts, is supposed to be at the National Plant 
Breeding Research Station (NPBRS), Njoro. However, the improvement of ground
nuts at NPBIRS, Njoro, has not gone beyond acquisitien of germplasm. Some agro
nomical work on ground nuts has been going on at Western Agricultural Research 
Station and Kisii Research Station, which are regional centers. 

T-raining 

Lack of properly trained staff has tremendously retarded the improvement and 
production of grain legumes in Kenya. Little research attention was directed in the 
past toward the improvement of grain legumes, despite their importance. At NDFRS, 
Katumani, there are four breeders, two for pigeonpea and cowpea, and two handling 
mungbean, hyacinth bean, phascollis bean, chickpea, and ,oybean. The four breeders 
have mas!cr's degrees. 

There i, need for further training foi grain legume researchers and short-term 
training for their technical assistants. 

Collaborative Work 

Support is needed from ICRISAT or other donor agencies for 
1. grain legunc germplasm collection and evaluation; 
2. 	an intensive survey of factors limiting grain legume production (insect pests and 

diseases); 
3. the exchange of scientists and visits hy subject-matter specialists; 
4. 	 guidance in the development of research programs; and 
5. funds for equipment, training, and research staff. 

Future of Grain Legumes 

Grain legumes are a valuable source of protein and they help balance the diet for the 
majority of people living in Kenya. A vast scope exists to improve productivity. Thus, 
the first step will be to develop high-yielding varieties and good crop husbandry 
methods, including pest control. 

With widely adapted varieties, availability of high quality seeds, and Lood market 
prices, the area under grain legumes can be greatly expanded. Because of their short 
duration, the grain legumes fit well into a number of cropping systems common in the 
semi-arid and arid areas of the country, characterized by a bimodal rainfall pattern. 
There is room for expansion of grain legumes in these areas, without affecting the 
other crops that farmers are used to growing. Grain legumes can also be grown as 
catch crops preceding or following the main crops such as wheat or rice. 
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Grain Legume Production in Rwanda' 

P. Nyabyenda 

Legunjes Progrm Leader 
ISA R-Rubona, i.P. 138 Butare, Rwanda 

Of the four major grain legume crops in Rwanda, beans are oftie greatest importance,
followed by peas, groundnut, and soybean. Cowpea, chickpea, and pigeonpea are well 
adapted to the seni-arid region of eastern Rwanda, but are of only minor importance.
Of the three I'R ISAI mandate legumes, ground nut is of most interest to Rwanda,
while chickpea vid pigeonpea are currently only of potcntial importance. The Grain 
Legu rues Prtsgramn of ISA R (Instittt des Sciences Agronomiques d u Rwanda) carries 
out research ol eroundnut. 

Groundntt 

(rountrilnts are used almost exclusively for humtan consumption and are highly
regarded. Howel er, production has remained constant at a relatively low level for 
several years. (roundrnits are grown in the regions of imbo, Impara, on the shores of 
Lake Kivu in the west, and in the Mayaga, Iligestera, Eastern Plateau, and Eastern 
Savanna region in the cast. The crop isgrown mainly in the 800- 1800 m altitude. In 
1985 some 17 000 t ofdried pods were prod uced from 18 000 ha,giving an average yield
of944 kg ha-'. While this yield isbelow the world average, it isgreater than the average
for Africa of 757 kg ha-1. But "ields of over 2000 kg ha- 1have been recorded on 
rescarcli stations, and th potential obviously exists to increase groundnut pi-oduction 
substantially without increasing the area cropped. 

(onstraints on grotndnUt production include low soil fertility, diseases, and the 
high labor demand. Potential expansion is limited by difficulty in maintaining seed 
viability during storage from one season to the next, and by low multiplication rates. 
Also, farmers tend to underestimate their sowing needs and fail to retain sufficient 
seed. 

Groundnut research has concentrated on introduction and selection of exotic 
gerruplasm and on agronomic practices. Multilocational trials in recent years have 
shown several introduced varieties, notably HNG 18, HNG 17, and HAD 30, to 

1.While the original presentation contained information on several grain legumes of interest to Rwanda,
this suninary extracts portions relating oily to groundnut, chickpea, and pigeonpea, inview of the focus 
of this meeting. 

ICRISAT (International Crops Research institute for the Semi-Arid Tropics). 1987. Research on grain
legumes in eastern and central Afcica. Summary proceedings of the Consultative Group Meeting for
Eastern and Central African Regional Research on Grain Legumes (Groundnut, Chickpea, and
Pigeonpea), 8-10 December 1986, International Livestock Centre for Africa (ILCA), Addis Ababa,
Ethiopia. Patancheru, A.P. 502324, India: ICRISAT. 
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significantly outyicld thte national check cultivar, Fatui. Yields of over 2000 kg ha-' of
dried pods have been regularly achieved in Rubona. In agronomic research, optimum
sowing dates, plant spacing, and levels of organic and inorganic f'rtilizers have been
established. A spacing at 20 cm x I(cm has proved effective in giving high populations
with good ground cover, besides reducing groundnut rosette disease severity. While 
there has been good response to lertilizers, no significant increase in yield has been 
obtained from Rhizobium inoculation. 

VariouIv foliar fungal diseases occur and may be severe, but application of fungicides
has not shown significant increase in pod yields. 

Chickpea 

Chickpeas were introduced to Rwanda in 1968, and by 1985 some 100 genotypes hadbeen collected and tested in Karama. Seed yields obtained during 1972-1974 ranged
from 466 to 1925 kg ha '. Chickpeas are considered suitable for the semi-arid 
conditions of eastern Rwanda. 

Pigeonptea 

At present pigeonpeas are grown only occasionally as a garden crop. They may also
have potential in eastern Rwanda. Six genotypes are being maint-ined ia the ISAR 
collection. 
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Chickpea and Pigeonpea Production in Sudan 

A.H. Nourai 

Hudeiba Research Station, 1'.O. Box 31, Ed-Darner, Sudan 

Introduction 

Sudan isthe largest country in Africa, with an area of 2.5 nillion kn 2 and a population
of 22 million. It lies between 3' 53' and 21 " 55' N, and 21"' 54'and 38" 30' F. Most of the 
countrv i; a vast plateau, crossed and watered by the Nile and its tributaries. 

Stid an's nationli economy is predomi nantly dependent on agricultural comnodi
ties, they contribute o,,er 35(; of the country s (;ross Domestic Product and 95% of the 
foreign currency earning. About 8(,": of the population is involved in agriculture or 
related activities. The toal arable land in the 'Sudan is 84 million ha, of which only 6.7 
million ha are under field and horticultural crops. The most important crops grown in 
the conit ry are cottonr, sorgiurn, nilnltc, wheat, ground nut, sesame, sugarcane, guru 
arabic, leguminous food crops, and a wide range of horticultural crops. 

This paper deals with aspects of production of chickpea and pigeonpea in S'oudan. As 
chickpea is among the more important leguminotrLs food crops grown in Sudan, its 
current status of production will he discussed fir,;., while the situation of pige mpea 
will be presented later. 

Soils, Climate, and Agroecological Classification 

The soils of 'Sdan are broadly classified into: (I) sandy soils (in the north); (2) heavy 
clay soils (in central parts); and (3) lateritic soils (in the south). 

Chickpea is generally giown on the banks of the Nile and in island soils after the 
floods recede. The soils of these areas are called 'Gezira' or 'Gureir' soils, and they 
contain high amounts of silt with fairly recent deposition. These soils are permeable 
and very fertile, and the crop is grown without resort to irrigation. The crop is also 
grown in basins and depression soils, which lie further from tile Nile. These are old 
river soils, called 'Karu' soils; they are heavier and crack deeply when they get dry. 
Chickpea is also grown in sandy loam soils in the Rubatab area. 

Sudan is characterized by a wide range of climatic conditions. The rainfall varies 
from iiil in the north to 1524 mm in the south. These extremes of climate produce 
deserts in the north and rain forest areas in the south. Temperatures are generally high, 

ICRISAT (International Crops Research Institute for the Semi-Arid Tropics). 1987. Research on grain
legumes in eastern and central Africa. Summary proceedings of the Consultative Group Meeting for 
Eastern and Central African Regional Research on Grain Legumes (Groundnut, Chickpea, and Pigeon
pea), 8-10 December 1986, International Livestock Centre for Africa (ILCA), Addis Ababa, Ethiopia. 
Patancheru, A.P. 502324, India: ICRISAT. 
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ranging from around 38'(' during the summec to 16°C in the north and 27°C in the 
south during winter. Suidan is broadly divided into three agroecological zones, as 
described belo. 

Northern zone. It is ,nainly a desert and semidesert zone; rainfall varies from nil in 
the north to 254 mii in areas near Khartoum. Crops are grown under irrigation from 
the Nile on arca closc to the river. 

Central zone. It occupies nearly hall the area of the country, with a rainfall of 
25.4 ;00 nmn and includes the most important agricultural orie in the country, where 
cotton, orhuinhtl7 weat. ou riut, ;aId sesaie arc grown. 

Southern tone. 1I1is /oC occupies one-si xtih oft tle country, and the rainfall varies 
betwcen 8001 mm and 1524 inin. I lie main crops grown here are equatorial crops, 
includirlg lea and Coffee. 

Chickpea 

Area, Iroduction. and ield 

thickpca , traditionallygrow in the northern region of Sudan. where about 98% of 
the most iulpOrtant lCuIinoms food crops are produced. These include, besides 
chickpea. taha be1als, haricot beans, lentils, peas. and lupins. 

Sabh. I piccnrts data on the cultivMted area, production. aid yield of chickpea for 
19<'(I ,'. (hickpea rank, third in area after faba bean. and haricot beans. lhe area 
mnnuall,' plarlci \%ith chickpea is affected by the height and extent of the Nile floods 
and the prices pie ailing inI tie prcccdine season. 

table I. (hickpea production in Sudan, 1980-86 (Economic Planning )epartment, Regional 
Ministr of Agriculture, Northern Region). 

Area Production Yield 
Season (ha) (M (kg ha - I ) 

1980 81 375 512 1364 
1981 82 459 621 1353 
1982 83 374 425 
 1136
 
1983 84 512 776 
 1516
 
1984 X5 333 490 1472 
1985 86 1072 1276 
 1190
 

Doniestic Utilization, Overea. 7iade, and Marketing 

Chickpea (kabuli type) isconsumed in many popular dishes, both as dry pods and as a 
green vegetable. After harvest of pc.ds, the remains, such as dry stem, leaves, and pod 
walls, are fed to livestock. 
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lI,dale, chickrpca is ex'.pensive and beyond the reach of the poor. The price 
prevailing at f-d-l)aincr tmwn, at the centrc of the prodLiction area, itOctober 1986 
was I SS I kg i.Still lii,her piiCes prevail in the capital city and in other consumption 
,:.tI, uto tral pot cost and middlenien. 

At plelit. Sudan', chickpe, production i cOtsulmled locally. Ihe prospects of 
eXpanion iC hr liht. I lie 1rca utCder chickpea production ila' go tip in the near 
Silitiii i,,ic. plodtlictimol re to expand chickpea to nontradischetil ;Ic implelcntcd 
1l01,1[ ;AICta.like :Ihe casierin reionl, and as denand increases Besides this horizontal 
spread. \,cical ic:eC. iii chick pea production also could be achievcd by quick 
trasllte ol iiiiproCed tchiidor and hy prt ,viding the necessary inputs for produc
tlOi (ChtckpCa prodici n could poteiitial> play a prominent role itthe national 
CeOMioli. as.Is rplus plrodulctioni CaI be e.x.,portcd and valuable foreign exchange 
Oi,II4td.
 

Ioduction I'ractices 

(hicklic:1 is 2i- \ aisa pul+ sti d, maill inriver basins, banks. -md islands. It is 
iisual, ,smsn in ()clohc NNemlher, after the floods recede. Several methods of 
plantig cx ist. icliiditiI III 0a1dast of eeds. Wherc the crop isgrown under irrigation,

the ,eed ed i,,plx\ d arid Icoied and ;l,liand issplit into small plots to help control
 
niItll "e''d ceipl ' cd b\ larimer-s \arv fromt 30 90 kg ha 1.Somic hand
 
.ceding illiax ,CiCqUmd i .it d cropK Ito\\ccdiILi2 is LlStallv necdcd where areas
iII 

h,,c Is ho'ubec lholc. No tcitilil.ei pesticide, or rhilobia is usuallv applied. 
\n1d d.'ick peaiIs oltCl ilrM\ oi soils sxhirc\ elks. piirticUilarly' sinrgtLiin and wheat, 
, elpre ions\ ' II.|w grI 

Ie1 chickpea crop nnriniall\ nt:ituircs Ili4 ' niontlms, cxc,.pt Under warmcr winters 
and high tclnipnc atules.s\ hcre the crop natilre,s itless than 4 mnonths. The hulk of tile 
crop i,taken hk !oIlcs lion the production arcas to big markets at the capital city or 
otici iii ha i areas, \khere chick pea fetches better pric s. Some farmners, however, store 
their proLuce until tices arC rew\arding. 

(ontraintA it) troductioi 

'lhick pea prodnuction isaffected hr several problems. Remarkable losses are observed 
fron tihe wilt root-rot discase complex and fron sttint disease. Severe losses can also 
occur from damage of green pods by the pod borer, JicliothiS armnigra, and posthar
vest losses occur frot inicstat iot by i, idius ifl'larnafusarid 7lrTeoderniagrana
ri . Weeds, particularlY 0'cruLS rnti0jnxu.%. ( 'unonlon (Lactyhin, and Indigolera spp, 
are also t ron bleso me in ccrtain areas. 

Othcr factors that hinit chickpea production are lack of machinery and adequate 
agricultural inputs: imrnproved certified seeds, fertiliers, insecticides, and herbicides. 

Research and Extension Infrastructure 

Hudeiba Research Station is the main center for research in pulse crops. Improved 
techniques of crop production developed by research workers are conveyed to farmers 
through the Extension Service Department of the Regional Ministry of Agriculture, 
Northern Region. 
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Research Review 

Breeding. Research on chickpeas was initiated in 1967/68, wlh collection and
evaluation of local germplasrn. From 1972/ 73 onward, an intensive breeding program
has been conducted in collaboration with international organizat:ons, such as ICRI-
SAT, the Arid Lands Agricultural Development Program of the Ford Foundation
(ALAD, previously), and the International Center for Agricultural Research in the
l)ry Areas (ICA R I)A). Through this cooperation, valuable germplasm entries, segre
gating populations, and disease-screening nurseries were tested and yield trials con
ducted at Hudeiba Research Station. The main objectives of the breeding program are
the selection of erect plants with white seeds, carly maturation, high harvest index,
tolerance or resistance to wilt, root-rot, or stunt virus disease, and tolerance to soil 
salinity. 

Nineteen promising introductions have been evaluated l'o- yield -It two sites in the
north, tludeiba and Slhcid i. The mean grain yield at Shendi (21)1 kg ha-1) was more
than three times that at Hudei ba (598 kg ha* ), attributable largely to difference in soil 
types. The range of yields at Sliendi was 1374 2687 kg lia- , while at Hudeiha it was
302-843 kg ha-. When sonic of these promising varieties reach tile release stage
through the appropriatc amliriority, they can have a profound impact on citickpea
production 11 S.udaln 

Agronomny. litensive agronomic research has been conducted with the main objec
tive of ideitifying management practices that maximize chickpea yields. Sowing date
trials have shown that the optimum date lies between end of October and end ofNovember, with marked yield reductions from earlier o7 later sowings. Seed rate
increases also increased yields, kg ha-1with 59.5 proving the optimum seed rate.
Neither ridge direction nor plant orientation was found to affect seed yield.

Chickpea has been found very responsive to applied nitrogen. At Hudeiba, where 
nitrogen stat is of the soil was I)w. :j 90,, increase in seed yield was obtained with 43 kgha-I of applied N: with 86 kg ha-' the increase was 170%. Inoculation with Rhizo
hbuw strain, I--53, -:ave responses similar to those from 86 kg ha-i applit. While
 
no response was obtu iied from applied K, marked yield responses were ga ,ed from
 
applying 30 and 60 k hi-
 I of POs. 

In an irrigation !.-:al over 3 years, using a factorial combination of three varieties
and four frequencies of irrigation (7, 14, 21, and 28 ,'ays), highest seed yields were
obtained at the 7-day frequency, with progressive reductions of 34% at 14 days, 60% at
21 days, and 72% at 28 days. The drier treatments had lower pod numbers plant-' and 
plant numbers ra-2. 

Investigations have shown that losses in grain legumes are also caused by Bruchi
dius incarnatus.The most susceptible leguminous crops to this pest are, in order,undecorticated lentils, faba beans, chickpeas, peas, pigeonpeas, and cowpeas. The pest
development was affected by temperatures, with oviposition lowest during the winter 
months (Nov-Feb). This means that pest control should start immediately afterharvest and storage hygiene should be applicable to all legumes, since the infestation 
can spread from one legume to another. 
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Preliminary studies on chemical weed control are in progress, to test a number of 
herbicides for their selectivity to chickpeas and activity against prevailing weeds 

Pigeonpea Production in Sudan 

Pigeonpea is also an important legume traditionally grown in Sudan. It is rarely seen 
as a pure stand, but growN eXtensively on field borders and as atwindbreak on irrigated 
andI flood lanid. 'he crop is also grown in small qIIuantitiCs throughot.. areas receiving 
heavier rain. No statistical data aire available ott cropped area and total production, 
hut it appears that production is sulficient to satisfy local demhand. 
TheCeeds of local pigconpca cultivars are characterized by a wide range of colors, 

such a,light brmn, red, or white. lie plant height ranges from 1.2 to 2.4 in, and tile 
earliest pods take 5 6 montl to inature, Successive hand picking of pods may 
continue for Sv,cell %,\cwks,and the seed yield ranges between 1200 and 2400 kg ha I 

The ripe dry ,ccds of the crop arc normially eaten as halilah, while the tender green 
parts of IIle crop ;Irec fed to animals. The hard, dried stalks are used as firewood. 

Ihe mail conMtrints t.pigeonpca expansion are: I) hand picking of the small pods 
is a tilc-cOrisutijr aud labr!ius opcration: (2) the local varieties require a long 
LIowing Sease,-to mattre: 3)a high proportiol oAhe crop is too woody to be relished 
b,animals: aud (4) bccIItSC tiflow dcmland, pigeotpea prices are low, compared to 
ot her food Icullics. 

Studies Oil C1r) iIlpI)VCIIClt lnd somne agromloillldnic mnMlllag1l
elnt of pigconpea were 
undertaken at the Iludciba RIc.Re:ich rStation during 1975 80. '[he nain objectives of 
the program were to select high-yielding, adapted pigconpea varieties, and to obtain 
information on naturity, plant type, and seed su/e and color. In this respect, 40 
varieties rcccivcd froin Ic' RISA l were grouped hy maturitv period into early, 
mediiiu, and late varieties and coipared with the standard 'Baladi'variety for three 
seasons. Tlhrce I(RISAT varieties Were fomund high yielding. Mean seed yields for 
three seasons wcre 2364 kg ha -' for ICRISAT No. 7188 (early), 2887 kg ha-' for 
I('RIAl No. 7118 (intermediate), and 303(0 kg ha I for IC1R ISAT No. 7065 (late), 
cornpared to 1329 kg ha I recorded by 'Baladi'. 

The seed yield of pigeonpea was found markedly affected by sowing date. High seed 
yields were obtained from carlv-sown plants ( 15.fun or 15 .Jul), compared to late-sown 
plants ( 15 Aug). The low seed yield,; recorded from the late planting were caused by the 
short growing season affecting flowering and maturity. Increasing the plant depsity 
also had a markcd effect on yields of pigeonpea; high seed yields were obtained from 
plants grown at 80 x 20 cm spacing, compared to plants grown at 80 x 40 cm or 80 x 80 
cm spacing. 

Preliminary studies indicated that applied N at 43 kg ha-i resulted iq a 35% increase 
in seed yield over untreated plants. There was no response to the application of P, 
either alone or in combination with N. Results of trials with water regimes were 
inconsistent, but they indicated that pigeonpea has some tolerance to drought. 

The effects of frequency ofvegetative cut on seed yield were also tested. Pie" -e 
either left uncut or cut once or twice to 30 cm above the soil surface at intervals ox 
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days and then left to grow and give seeds. Vegetative cuts resulted in a remarkable 
reduction in seed yield and its components. The reduction in seed yield troin cutting 
was attributable to removal of 'iowcr bud,,, Inflorescences, and losses; in plant stand.

Vegetative parts of the pigeonpea plknt, when cut at a certain ae before they
become woody, are used as green fodder for animals in Sudan, especially goats. The 
effccts of diffcrent conibinatiois of cutting intervals (80, 95, and 110 days fron 
sowing) and number of cuts (2. 3, arid 4 per season) on tile yield of freshi vegetative 
parts were investigated ft two seaons. (irecn forage yields were signcificantly affected 
by the nuher of cuts, and the highest yield was recorded when four cuts were 
cm plovcd. Also, high loragc yields were obtained at the cutting time of 95 and 110
days. 

Training: Availabilit v and Need 

Traiing of scientists alid tIcir support staff (technicians) at the international centers 
fo rc.sea rcfi on chick pea lICARl1)\ aid ICR ISAT) and pigtonpea (ICRISAT) could 
play an inmportant tole in sirerigt henirig national research. Participation in symposia
and wor' ,hops on threse crops is also beneficial for tile scientists, as it gives them a 
chance to present their recent research findings to colleagues working in the same field 
of speciali/aiion. 

Future Prospects 

Production of hoth chickpea and pigconpea could be improved in Sudan by sustained 
research effort, with support frori ICRISAT and donor agencies. Efforts in chickpea
will have to be geared toward selection of breeding lines with appropriate growth
durations for seasonal variations anrid with resistances to known biotic and abiotic 
stresses. Imiproved management practices also need to be identified to effectively 
overcome prod uction constraints. On-farm research isa priority need. Pigeonpea isat 
present a minor crop, but it can he expanded if its uses as fodder and for export are 
further explored. 

At present, the International Development Research Centre (IDRC) provides funds 
to support research on chickpea arid other leguminous crops. Contributions from 
other donors, and support from international organizations such as ICARDA arid 
ICRISAT, espcially in training, exchange of breeding material., and providing
minimum research facilities, will greatly help. 
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Groundnut Research and Production in Sudan 

II.M. Ishag' 

Agricullural Research (orpiralion, 1.0. Box 126, Wad edaldni, Sudan 

lIltroduction 

Sudan is one of the leading groundnut-producing countries, accounting for about 
2.21[ of the total world production in 1983, according to FA() cstinlatcs. Groundnut is 
an Imp r-tant source offoicitzrcitn exclhange. Groundnut exports cown,,titutcd 18.6%( of the 

:1! 1981,total value 1Of exports il hut the shic declincd shai ply to only 1.7!. in1985. 
1he decrease is toainly duc to inctreased domiestic oil consumption and rcduction inI 

arc hcatis of r ccctll wcstcrnldrought inl Sudan. 
Ihc area plamtcd to groundinutt varied Irtm ahiph of 1.12 million ha in 1977/78 to a 

low ofOA million ha in19S5 8O(lablc I). 

'Iablih i. Area, Vield, and iproduction of grotimnuts in Sudan (1976/77-1985/86). 

h[Ittiltcd IRainfed
 

AtIc;I Pl ulrtittrilYllsi A ii IIIttltctjloll cld
 
.C;iso 1 ('00 1(I) lela )
t ('000 ha) '001ha) ('0001) (k4 ha 1) 

1976 77 145 25f 1756 6,14 483 750 
1977 78 160 426 2663 958 601 628 
1978, 79 131 231 1756 846 567 669
 
1979, 80 171 2303 447
10S 816 547
 
1980 f81 84 159 1901 810 548 676
 
1981 82 173 280 1620 812 441 543 
1982,83 97 181 1873 685 311 452 
1983,'84 104 180 1735 666 233 350
 
1984 85 137 ?57 1875 601 129 214
 
1985 86 61 1532 338 180 533
 

Factors to which the variation in planted area is attributed are (a) ;vailability of labor; 
(b)erratic price behavior; and (c) p:-vailing weather conditions. 

I,1he authol couid not attend the meeing. but .cnt his paper lot distribution. 

I(RISAI (Internatioal (rops R s arch In-titutc 10 tIL Semi-Arid tIropics). 1987. Research on grain
legumes in eastern and central Africa. Sunitmaryv proceedings of the Consultative Group Meeting fot 
Eastern and Central African Regional P.csca ch on (irain ILegumes (Groundnut, Chickpea, and Pigeon
pea), 8-10 I )c,,:cr 1986, International livcstocL Centre for Africa (II.CA), Addis Ababa,Ethiopia,
Patanchcru, A.T. 502324, India: R(RISAT. 



In 1982, groundnut occupied 13.5% of the total cropped area, compared to 42.5% 
for sorghum, 13% for millet, 12.6% for sesame, and 7% for cotton. 

Groundnut is planted across the agricultural regions of Sudan. It is grown both 
under intensive, high-technology, irrigated agriculture and under traditional methods 
in rainfed areas. Looking at the regional breakun ofgroundnut area and production in 
the 1985/ 86 season, South Darfur with 48%( area produced 39q. of the total yield,
North Kordofan with 14(i,area produced 91, , and Gezira and Managil with I1%area 
produced 28%. The three regions, together, thus account for 73% of groundnut area 
and 76§.(' of production, with Gci/ra and Managil by far the most productive of the 
regions. Mean yields vary annually from 210 750 kg ha1 - in the rainfed sector, and 
from 1530 2600 kg ha- in the irrigated sector. 

The Traditional, Rainfed Sector 

In the traditional rainfed sector, groundnut competes vigorously with food crops, such 
as sorghum and millet, and other cash crops, such as sesame and gum arabic. From 66 
to 83% of the groundmt area is in this sector. 

The major soils in western Sudini are stabilized sand dunes, called 'Goz'. They are 
deep, even-textured, coars, to fine sands, and the mineral (particularly Ca and Mg) 
and organic-natter conitcits are extreiely low. 

Crop rotation is absent in most areas and shifting cultivation is practiced. The 
cropping pattern isgenerally 4 years in crops, followed by 5-10 years of Acaciasenegal
lallow. In some areas, millet-groundnut rotation isdominant, but this isriot adequate 
to prevent the buildup of pests, diseases, and weeds. 

Rainfall is the most critical factor influencing groundnut production in western 
Sudan. 'Ihe mean annual rairfall ranges between 225 mm and 400 mm in northeastern 
Sudan, and between 400 mm and 650 rnmi in the southwestern part. In the last decade,
rainfall has declined both in quantity ad independability of distribution. As a result, 
groundnut production arn( yield have declined (Table I). The rainy season is short,
90-110 days, usually starting in July and ending in early October. Average daily
maximum temperature during the griwing season ranges from 33-38'C. 

Groundnut cultivar Barberton (subsp iastigiatavar vulgaris) is grown iniwestern 
Sudan. 

Intercropping is extensively practiced. Groundnut issometimes intercropped with 
millets and watermelons. Lowyields of groundnuts in western Sudan can be attributed 
to drought, declining soil fertility, unadapted cultivars, aflatoxin, unavailability of 
labor, and poor credit and marketing systems. 

The Modern, Irrigated Sector 

Groundnut is grown in the irrigated schemes of the central clay plain, which includes 
the Gezira and Managil, Rahad, New Halfa, and other small schemes. 

The soils of the central clay plain are Vertisols, with high clay content (40-65%), high
cation exchange capacity (pH values 7.2-9.6), and low organic-matter content. 
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The cimate of lie irrigated areas is sellii-arid, With abundani sunshine and a solar 
radiation of 560 ca! in- day 1,and tile rainy season is fronl May (o October with the 
heaviest rainfall during Juky August. The average rainfall varies fron 10- 47( mm. 

Crop rotation is adopted inInc irrigatcd sector. [our course rotation (cotton
wheat-groundnutsor'httnlafllhow) is followed (;cziri Managil,in and and two 
colrsc rotaition (CI~OUtOiI-IfOitlnIt soLghmilI IIi lleRAlad SchmCC.
 

I.ate-nIaturinp, alcl-iatly branchifng groun)dnut1t 
 CIt'Iivar's (subsp hvpojgaca var. 
/ip,r-;aLa arc gr wl in tle irrigated sector. 

Research Achievemenils and Objectives 

Ijist 'e?varch 

ii ttIc research has Incen dolle ii rainfed areas of' western Sudan. One of'the earliest 
at tCmlpts to select cultivars Ifr western Sudan was conducted part of' a Unitedas 

N tions Special lkid Project 
 ii Kordofan. 'Ihe results showed the superiority of 
iarbe'rton, an carlv-iiai ing upright bunci, Cultivar. A Iewly, introduced CMltivar 
I.MN9, ; a line from )klalioma given the local na1n.'r Sodiri, also gave high yields and 
provcd more drought tolcrant than larberton. 
Inthe irrigated sector, ago;illic research was directcd toward,: basic aspects of' 

groundilut production. 'Ihe highest pod yield vas obtaincd when tle land was disc 
plowed toa depth ot20 ciii, followed by liairrowing or disc plowing at the same depth,
tollo\xCe by rottovation. IHighest pod yield for seniispreading cultivars was obtained 
from 60 crii beteln ridges, 15 cm bet weei planting holes, and two seeds per hole. 

I \a, found that MI!13X3 outviclded other cultivars, and it exhibited dreught

ttoleralrice. Weeds redtrcd pod yield otf
groun it ts by about 801(. The preenergene
herbicides, oxadiazon Roristar' ) atI 1.07-1.43 kg a.i. ha i, and betefiri ( l3Jan@) at 
1.43 kg a.i. lia 1, wcrc found effective in controlling weeds. (hroundnut in irrigated 
areas responded to nitrogen and phosphorus f'ertilization. It was observed that the 
addition of 40 1,g N ha Iincreased pod yield of' Barberton, a spanish cultivar. Adding 
120 kg N ha I rcsultCd in improved growth paramctcrs, indicating that not all nitrogen 
requiriclmits were beirg nit by nitrogen fixation. 'lotal water requirement for 
grou-indniut in irrigeated G;ezira was Iound to be 46-597 film. Plants in sparse popula
tion were iiiorC sensit ive to watcr stress than plants indense population. 

Pre.ei Research lProgram 

I[he primary objective of the present research program is to improve groundnut
production in both tile traditional rainfed sector and tile irrigated sector. 
The national groundnut breeding program is currently located at the Ge.ira 

Research Station at Wad Medani. It aims at the selction and development of new,
improved groundnut cultivars for both the irrigated Vertisols of'central Sudan and the 
sandy rainf'ed areas of western Sudan. 
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The following varietal attributes constitute tile main objectives oft he program: high
pod yield; high shelling outturn; itigh oil contet: earliness; (Irought tolerance; adapta
tion to Vertisols; resistance to seed i tection hv Asperwlhus 17avus and altatoxin 
production; toleranc, of conlio l pests and uiseascs; and conformity to recognized 
market types. 

Over 500 cult ivars and gurmplasm lines were introduced since 1980, mainly from the 
United States and ICRISAT. New cutivars of the virgir~ia type for the irrigated 
Vertisols will be advanced for relea;e next year. 

Hybridization is viewed as a long-term reliable source of variability. Almost 200 
crosses (including recprocals) have been made since 1981. Some of the advanced 
breeding lines are now in different stages of on-station yield evaluation. 

In 1982/83, with the establishment of l Obeid Reseatch Station, a groundnut 
improvement program was initiated there with the following main objectives: intro
duction and selection of cultivars with improved yielding abilities; reducing causes of 
slow seed emergence to ensure good crop st and; development of improved agronomic 
practices: and improvement of harvesting methods. 

Many experiments are carried out in the irrigated areas to find out the appropriate 
cultural practices and cultivars to suit the climate and soils of the central clay plains. 

Crop sequence. The crop imnmediately preceding groundntit can affect yield and 
quality. In irrigated (ici ra, the establishment of groundnut wa: best if it was preceded
by safflower, wheat, or maize. Soil physical conditions and growth of groundnut were 
seriously affe :ted whern ihe previous crop wi:s pigconpea. 

Nitrogen and phosphorus. There is an indication that groundnuts respond to appli
cation of N and P1.In the Vertisols of the Gezira, phosphorus was fixed as calcium 
phosphate when it was put in contact with seeds. 

Factors; A ifecting Groundnut Production 

Many factors cal affect the yield and production of groundnut in Sudan. The most 
important of them are as follows. 

Moisture deficit. Moisture deficit decreases pod number, seed weight, and quality.
Dry spells before harvest can increase invasion by A. Ilavus and, consequently, 
aflatoxin accumulation. In rainfed areas, particularly on sandy soils, groundnuts
suffer from drought stress. In irrigated areas, groundnuts should receive 5 irrigations
but problems of supply may reduce this to 2-3 irritions. 

Nutritional stress. Previous work showed the response of spanish cultivars to nitro
gen fertilization. Recent studies in irrigated areas indicate that virginia cultivars 
respond to nitrogen and phosphorus application. Fertilization of nitrogen can be 
effectively and economically replaced by inoculation with efficient strains of Rhizo
bium. Inoculation trials using several Rhizobium strains and different genotypes are 
needed in both irrigated and rainfed areas. 
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Weed competition. Ground nut is very sensitive to weed competition. In irrigated 
areas, w eds are the predominant factor reducing yields. In rainfed areas of western 
Sudan, no weeding rciIted in 75(7 decrease in yield. Iland weeding istime consuming 
and integrated weed control methods ar needed. 

Extension and marketing. Four requisites have been noted for increasing farm 
prod it 1o: in improved farming system; adqu;.ete instruction of farmers; supply of 
inputs; and availability of markets. 

(redit availability is a major constraint facing groundinut producers in both the 
rainfed and the irrigated sector. Pricing policies at present do not encourage farmers to 
produce more groundutii of a high quality. Altho agh minimum guaranteed prices are 
announced in advance of the season, these prices are far below the prices offered in 
auction. Unless ground nuts are made profitable in the market, more productive 
procedures are not likely to be adopted. 
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Groundnut and Pigeonpea Production and Improvement 
inUganda'
 

P.W. Nalyongo and T.E. Enieetai-Areke 

Department of Agriculture,
 
Serre Research Station. P.O. Soroti, UIgainda
 

Groundnut
 

Groundinut, Ara'his hypo,'aea, is the second widely grown grain legume inmost 
Uganda, the first being kidney beans, I'hascolus vulgaris. However, according to its 
value and varied uses, ground nut is considered the most important legume crop in the 
Countrv. Groundlnut is vcry well established in the country and it is highly acceptable
lor both cultivation 1and cInsu mption be the IUgandan populace. The crop is thought 
to have been introduced into Fast Africa by Portuguese sailors in the 16th and 17th 
centuries. In 1Uganda, rt,tlId nult "is probably introduced by traders and travelers, 
and the crop may well have bee:n cult iated in the country for more than 200 years. 

Production Methods atnd i,'es 

Records show that, as carlI as 1908, -ouMdnut was a Valuable item of export in 
Iganda. While a t,end towa rdls incrcas.xd arca, production, and yields lasted from 

then throuh 1971 72. thereafter both area Ln,,.er the crop and yields have declined 
vear alter year (Table Ii. Political instability, beginning in 1971, may have adversely 
affected Prou Itdnut production. 

( irouldnut is mainly produced on the light, loose, and fertile sandy loams of eastern 
Uganda, but appreciable amounts are also produced on the clay loams of southern 
IJgaada. The highest vieId of'about 5000 kg ha- I has been obtained on the Vertisols 
(blac, cotton soils) of Narnalu in South Karamoja district. In the tall grass ecological 
zone of soithern Uganda, with a bimodal rainfall pattern, groundnuts are grown
during both the first and second rainy seasons, but mainly during the first rainy 
season, whereas in the shot, grass ecological zone with monomodal rainfall, the crop is 
grown to coincide with the rainy season. Raintall is more reliable and well distributed 
in the first rainv sea,on (Mar J.un) than in the second rainy season (Aug-Sep). 

I. 	 I he section on gi oundnut iI thi, paper vas written by the first author, that on pigeonpea by the sccond. 
SIir.NaI.ou go presented hoth parts itthe meeting, as Mir. Eweetai-Arekc Cnld not be present. 

ICRISA ' tnterrnational ('rops Research Institute tot the Seni-Arid Tropics). 1987. on grainResearch 
le.pumes in eastern and central Africa. Summary proceedigs of he Consultative Group Meeting for 
Eastern and Central African Regional Research on Grain Legumes (Groundnut, Chickpea, and Pigeon
pca), 8-10 December 1986, Internationai Livestock Centre for Africa (tI.CA), Addis Ababa, Ethiopia. 
Patancheru. A.P. 502324. india: ICRSAI. 
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Table 1. Area and production of groundruts in Uganda, 1971-1985. 

Year 
Area 

('000 ha) 
Production 

('000 t) 
Yield 

(kg ha- I) 

1971 291 251 0 
1972 291 234 800 
1973 
1974 

222 
267 

212 
200 

950 
750 

1975 
1976 

243 
213 

194 
177 

800 
830 

1977 
1978 

234 
234 

193 
187 

820 
800 

1979 
1980 

122 
95 

80 
70 

660 
740 

1981 
1982 

110 
120 

80 
90 

730 
750 

1983 
1984 
1985 

124 
172 
160 

99 
118 
107 

800 
690 
670 

;round nut is usually prownii the 3rd year of the 3 X3year arable rotation (3 years
of alable phase and 3 years of resting/ past urc phase). More than 50 percent of the crop
is intercropped with mnai/e, cassava, or Bambara ground nuts. Since the crop is solely
rainfed, it issown early in tile season inin mediately after the first heavy showers, so as to 
take advantage of available noisture during tile whole season Many farmers cannot 
afford to apply phosphate fert izers and spiay their crop. Groundnut is either broad
cast or sown in rows. Weeding is usually done once, especially in the broadcast crop.
Both bunch and spreading types of groundnuts arc produced, with the bunch types 
now preferred because they are easier to cultivatc and harvest, coupled with their 
inherent earliness. 

The crop from the first rainy season is harvested during the July dry spell, and that 
from the second rainy season in the November and l)ecember dry season. "valencia 
and spanish types are pulled out of the soil, but the spreading types are dug out using
hand hoes. All farmers sun-dry the groundnut and when it is fully dry, store it in the 
shell in various types of granaries. 

In the 19 60s groundnut used to be processed for cooking oil and soapmaking, but 
with the advent of the 1970s the processing ground to ahalt, as did groundnut export.
Groundnut is mainly used as a condiment, in various soups and dishes. Groundnut 
butter prepared from the roasted and pounded kernels is very popular in Teso 
dist;icts. The confectionary groundnuts, roasted and salted, are enjoyed throughout 
the country. 

Production (onstraints 
The major and most devastating constraint in Uganda isthe groundnut rosette virus 
disease, transmitted and spread by the aphid Aphis craccivora. This disease has 
significantly reduced yields in the main producing areas in eastern Uganda. Other 
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biotic constraints include ( crcosporaleaf spots, bacterial wilt in the IBganda area, 
aphids, and thrips. 

With the southern advance of the Saharan desert, rainfall is becoming unreliable 
and unpredictable, leading to long spells of drought during le rowing season. The 
low priority placed on growdnut h. the past governments in liganda has limited the 
exploitation of is hill potential in the colntry. Other-constraints ;ire: lack of inputs,
especially fertilizers, insecticides, and fineicides; lack of high-yielding, disease
resistant, adapted grounid nut varieties: and poor arononlic practices, such as farmers 
mainitiaining low plant populations. I lie Uganda Seeds lProlq'et is now in its foriinalivc 
stage and, as such, it is nlot tully operational, leading to lack of an assured source of 
fresh ant good quality seeds to falrmlers at the beginning of the yrowing season. 

In addition, relatively small numnbers of groundntlilt researchers are available to 
cobitat the natural fiaids. there is atlack of wCll-traiued and qualified groundnut
extension specialists in arcals of high grouIdiut potential. Groundnut production in 
this country isheavily depentcil oil maniial labor, which limits the area manailged by a 
farmer, depend ing on hisIIfamily si/c and resources and machinery available to him. 

These constraints havc ec cortmpounded and aggravated by political instability in 
the country for thc pa a,,, dec.dcad. 

Research A ctivitie. and A chievemen.' 

Research on groundritits is based at Sercre Research Station, situated within the main 
groin nut-prod acing arca in Uganda. Research work started in 1920 with the intro
duction of new varieties to [ganda. Since then, work has included various aspects and 
disciplines, such as agronom ic studies on spacing arid plant densities; entomological
studies on the ecology and control of grounnuil It aphids; hybridization, selection, and 
evaluation of crosses: and introductions for rosette resistance and confectionary 
qualities, etc. The overall ol.luctive, like in any other crop improvement program in the
wvorld, is ito produce high-vielding varieties with acceptable agronomic traits. 

The inai i objective of file groundinut improvement program at Serere in the early
1960s was to obtain one or two varieties of groundnut which, when planted by farmers 
on soils of average fertility, would give high yields and at the same time would, on 
shelling, yield high proportions of kernels of a quality suitable for the confectionary
trade in Europe. This was oriented to export. Since 1976, the objectives have been 
redrawn, taking into consideration priority probiems arid local needs, as follows: to 
screen and breed !'or rosette resistance; to screen and breed for short-term varieties 
resistant to Cercostmraleaf spots and bacterial wilt; to utilize induced mutations with 
the aim of improving grain yield, quality, plant architecture, and earliness; to collect 
and maintain groundnut germplasm, both local and foreign, for use in breeding 
programs; to maintain and evaluate cultivars released io the Uganda Seeds Project foradaptability and stability; to screen new insecticides against Aphis craccirvora and to 
continue the study of the ecology of this pest; to determine the effe,:ts of inoculation 
with Rhizobium; to breed for drought resistance; to improve the size and yield of the 
red valencia, which is locally popular; and lastly to test and evaluate the end products
of the improvement work for adaptability in various ecological zones. 
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Although our major activities are directed toward the achievement of those ebjec
tives, their full implementation is limited by inadequate research funding, lack of 
proper and modern research facilities, inadequate staff', and lack of properly trained 
research workers on tie crop. Unless these limitations are removed, both the quality of 
research and thw validitv of the research findings will continue to be seriously affected. 

The highlights of research can be summed up best in techo!ogies that have been 
transferred to tile farmer, which should enable him to produce high yields of the crop 
at low costs of productiOn. 

Varieties released. These include: Red Beauty (a multiline of red valencia), which 
matures in 90 days, Bukene; Mani Pintar; ROXO; Tatu; Makulu Red; and 55-437. A
number of rosette-rcsistant crosses and lines for confectionary purposes are on tile 
verge of release. 

(;ermplasin. Sercre Research Station used to maintain one of the largest groundnut
collections in eastern and central Africa (900 accessions), but due to foor storage
facilities and lack of cold storage, many accessions were lost. The Station now 
maintains about 700 accessions. 

Agronomy. Row cropping was found superior to the traditional broadcast method,
and it was recomimended to friners at a spacing of 60 cm between rows and 10 cm 
within the row for most of the varietal types. 

Crop protection. Several clien icals (Aphox 71"', Rogor", IEndosulfan 35 M L) were 
tested and found to be effective in controlling aphids. lrestan(") was recommended for 
ie control of' (e'eco.spora leaf spots, as was l)ithanc M 45@, for the control of 

groundnut rust. Fernasan Dl)' was recommended as the best seed dressing. Early
planting and close spacing have been recommended as cultural control measures 
against aphids and, hence, rosette. 

Fertilizers. After extensive trials countrywide, only phosphate fertilizers were 
recommended for use at the rate of 251t 50 kg ha-I of P20s. Nitrogen fertilizer has not 
becn r_'ctcoilneuded for use on ground nut. 

Training 

There have been very few training oprortunities for research workers on groundnuts. 
Only recently, two workers attended a 6-month in-service course on crop improve
ment at ICRISA, and one attended a course on the use of induced mutations 
conducted by Vienna. is an needIAFA, There urgent to initially train research 
workers at M.Sc. level in the following disciplines: groundnut breeding, groundnut
pathology/ virology, groundnut entomology, groundnut physiology, groundnut
microbiology, groundnut agronomy, and genetic resources conservation and utiliza
tion. Short courses, like the ones conducted at ICRISAT, would be of great value in 
orienting our graduate and diploma staff toward a better understanding of their 
responsibilities in a groundnut improvement program. 
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The Uganda government, in cooporation with ICRISAT and intcrested donor 
agencies, should organi/c short Courses in groundnout production for our extension 
staff, who would on completion of such courses bt, posted to work as groundnut 
specialists in the extension service in are; s of high groundnut production. 

Future Strateg,9 

Now that there is hope of political stability in tle country and the present government 
is laing great emphasis on production of food crops (maize, groundnuts, sorghum, 
vic.), it is hoped that government will not only erLourage the production of these 
crops, hutt will also pros ide the means with which to ulinimize the constraints and thus 
boost prod oction. 

Research elI orts continue he directed towardwill to increased and stabilized 
grouIdnrLt prodLiction. Average yields ot1groundni In the country are about 800 kg
ha- , whereas average yields of 2500 kg ha I are realized on Serere Rescarch Station 
and its afflhiated experimental stations, with moderate technology and management.
The aim o' ofur resCrch and extCnsion should he to establish targets that will 
progressively lift the national average yield toward the research average yield.

Our inijor research thIrusts will he in breeding for stable and multiple resistance to 
grou niriout diseases (rosette. bacterial wilt, floliar fiungal diseases); groundnut pests
(aphids and thrips): and drought. Work on biological nitrogeni fixa'.;ori should aim be 
interisiied. Re-collection of groundnuiiiit landracCs should be cond u ted in the country. 
Research on biological and cultural control of grouInInLIt pests, and screening new 
chemicals for the control of thcse pests. ,\ il continue. lntercropping studies should 
also be interisified, since over 50 percent o rouindnlrts in Uganda are grown as 
mixtures with ot her crops. Fmphasis should also be laid on on-farm research, now 
that a Farmin Svstems Rcsearch Unit has been added to tie research establishment at 
Serere. 

Other aspects worth ivestigation are: agroriolic st udies on spacing and plant
densit ie:< g0uI0Id not nutrition studies, with particular emphasis on phosphorus,
nitrogetn, anrd calci ium|; and research on si inpIe and cheap mechanization of groundnut 
production. 

We also recognize that (10ur Close cooperation with ICRISAI will enatfle us to keep 
pace with improvement cftorls at ICRISAT ('enter arnd elsewhere in the world. 
ICRISAT, and donor agencies willing to assist LIs, should aid us to impiove our 
research facilities, train our research and extensioin staff, provide funds for conducting
trials, and assist in the reorganization of both research and extension services in this 
country. The focal point of aid should be toward research, since this is the alpha of 
improvement. 

Conclusicn 

The futlure of groundnmts in Uganda is bright. There is a high potential for increased 
production, but this can only be achieved with concerted efforts on tie part of the 
government, interested donor agencies, and all those onthat work this crop, to 
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develop a package of production technologies that incorporate new discoveries and 
that are feasible and practicable under our conditions. 

Research on groIndnuts should be reorganized, expanded, and strengthened so as 
to meet the increased challenges and demands. Given the necessary re quicilnts to 
overcome the constraints outlined in this paper, groundnut can recapture its past role 
inI our eCOulouliV as an11l important component of thei:nportant export crop, and as an 

peple's diet.
 

Pigeonpea 

l'igcoripca, ,',Ianu.S cai:/,',is aiong the many legumes grown for hunan consumption 
in IUganda. Iike other legumes, it offers hope for balancing the diets of the people of 
IJganda, considering the high cost of meat or animal products. The production and the 
yields obtained froin the local cultivars are currently low. lhe bulk of the crop is 
grown as ain intercrop, and agrictural inputs are hardly applied. It is grown solely for 
its grain and the current production satisfies domestic or local demand; any surplus is 
sold to ncigliboring countries. Rcsearch and extension infrastructure riced to be 
improvcd and intensified. Pigconpea has good potential for increased production in 
I Iganda. 

lroduction Ireiits 
l'igconpeas are mainly produced in the northern region of Uganda, including the 
districts of I ar'go, Acholi, West Nile, arid Madi. Some anmount is produced in the 
eastern region, particularly in the district of Ieso. The bulk of the crop is produceed as 
arnintercrop (most commonly with millet). 

Some pigconipea is sorwn as pule stand and in small backyard gardens. Because of
 
the present cultivation practices, the area under pigeonpeas mav he grossly underesti
mated as small backyard plots are overlooked and yet these small house-garden plots

coritribute substaitially to the crop's production and rncet considerable domestic
 
demand. 

Table 2 provides total area and production figures f'or the crop from 1971 to 1985 
(source: Ministry of Agriculture and Forestry). lhe overall trend shows idecline in 
area planted, total prodtictioi, and yields per hectare. 

The decline isowii,g to several factors. Farmers continue to grow local, low-yielding
cultivars. AIo, as pigeonpea is mainly grown as an intercrop with millet, the millet 
competes with pigeonpea throughout its critical stages of growth from seedling
establishment tip to pod formation and grain filling. An optimal pigeonpea stand is 
not attained inthis system as pigeonpeas have to be sparsely sown to avoid the millet 
crop being smot heicd. 

('ultural lractice.s 

pigeonpeas are often sown in rotation, following a cotton crop the previous year.
l.and preparation is often by ox-drawn plow. There may be one or two plowings,
depending on the nature ofthe field; then millet and pigeonpea are sown together and 
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Table 2. Total area and )roduction of pigeonpeas in Uganda, 1971-1985. 

Aia Production Average yield 
Year ('0001ha) (000 t) (kg hal ) 

1971 91 40 440
 
1972 121 48 
 400
 
1973 78 
 31 400 
1974 115 46 400
 
1970 86 
 37 430
 
1977 105 
 40 380 
1978 105 42 400 
1979 58 19 330 
I )IS0 50 26 520 
19S I 55 25 450 
19S)2 60 28 47(1 
1983 62 29 4701984 72 25 350
 
1985 63 
 22 350 

AN Crage 80 33 410 

the seed buried into the soil by walking animals repeatedly over the seedbed. Because 
millet ,eceds are small, requiring a fine seedbed, the pigeonpea/ millet crop is sown on 
well-prepared fields, nornalv in I arch April at the onset of the first rainy season. 
Therc are two pigeon pea ,vpcs grown: a med irun-n aturity type is harvested during thesio rt dry spell, marking the end of the first rainy season (August), and a latc-maturing 

tree-like cultivar is har\estcd in ecein her lJanuary. The med ii-inaturing type is 
low-yielding, of'iedittn heigh,, and small seeded, while the late-nmaturing type istall, 
higher yielding, and large seeded. In both cases, millet is harvested bcfore the pigeon
pc !crop laturcs: with dIe latC-Inaturing pigeonpca, the millet stubble may be dug or 
pl)wed in and sesame or sorghum sown during the second rainy season, to be 
iarvested with the pigeonpea in December, January. 

pigconpca can grow well in nearly every part of Uganda. It is a rainfcd crop and no 
irrigation is applied. Hardly any inputs arc applied by the farmers, due to high costs 
and low economic rctu,'ns f ron the crop. Rhiiobial inoculation has never been tried. 
The crop is left in the field until the pods mature. Pod-bearing branches are .hen 
broken or cut off and carried to drying floors at the homesteads, where they are 
sun-dried for several days. 

Processih,; atid Utilization 

pigeonpeas are grown for their grains, important in human nutrition. After the pods
have dried, people beat off pods from the branches with small sticks. The pods are then 
beaten with bigger sticks to thresh out the grains, which are consumed in several 
forms. In fresh form, mature green pods are harvested and shelled. The fresh green
grains are then boiled or cooked and sesame or groundnuts added. In dry form, dry
grains are cooked as with fresh green grains, or they are split by grinding on a large 
stone (this also serves to remove the seed coat). The seed coat is winnowed off, and the 
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splIA grains are cooked and stirred to nakc a hlOnittoectious paste. InaIll forms, sesalle 
or groiindlnIt is iaddc't to enrich the taseIlld idirCctly add oIer nlVItritional)tuhIe-
Ilt'is (such as fat o0 oil). In the dry Ioirt,cooking is hastcned hv adding soda ash, 

v i,.ich So)ftes tie graiis. ligeoripCa litili/ation cal hc di%ersified to include its uses 
other than asa vcgcta-ilc. I his could hedone by in pto\iitg upon, 0imroduing new,
IprOceSSiig technology. I he geraiti Could he dChltilld and line flour produce(], using
ham ti.ernills., lhe Ilour could he used inpreparing a variety of recipes. and it could 
increase both dm-,tic and (]ovr" as trade. 

("Onstrais it I'routclion 

In Ilgarida, fatrumers. glli , low. iLniiilirmved cultivars. As per CUrrCnt cultivation 
practices, ailin s atic ahll to .row only otic enIt tila year. -.arlly-llaittrinig Clultivarl'Scould he gro\s, illthe shor t. s cond rainy sti to enable two crops a yearl. Weeds are 
aserious Yield rdLtci . ieii rca is niainlyg iOtO\ i as art intercropwith rmillet and tie 
latter crop its,a a .cld tloueit-u the crop's critical stage ofgrowth (i.e., seedling 
est alishimcit to pod imIation; and graiin filing). BesidCs the cereal crop. there are
also ther w,+aL, as mille't is,oftn ',,dtdo\!'lyS nce arid hence lnot \weed-lree. Ilhese 
IiLAttit inuav hC partl_\ nespt+ibsC for the 10\ 'ield, reported.

I sect pe-ts ate anmother Itajor collttiaut. At flowcring, thrips an l Z/o1bs'iSSpp 
cause hea\ ,\ lower l,,osses Pod horers ar sucking bugs v a great threat at podding.
Insecticikles are costl .'and very le,.,farintrs, call afford tine effective. recolnrendcd 
ittSctichiCS.. Storage Iacilities ar..Oftern pool., am this, coupled with almost constant 
deal trt.CpfrattinreS for stor age pests (27"' to 31"(') ,causes heavy losses by tie storarge

wcevil I he grains canttot, thereore, be stored fo lonrg periods, CautSingr a seed 
shortage for the [text sos\i1g. l'ariturriu w\ilt is the only disease that causes serious 
damage. 

Maukeit ig p1o ltl)s also lcs lt prodl.uction. Ihte', is Ilo diiected niarkCtirng arld 
sto svsteiri to control Lhuality or price. Nonavailahility if good quality scds is also a 
constraint. I riha'l or traditioral arid gLeoraphical itclinations have played their part 
iswell. Sosie tribes itlcrtait geographical /onies grow pigeoipeas as a traditional
 
crop, whereas otfters do rit 
 gro,.the crop. tltugh they may be ctutumirig it. In sorte
 
areas, present local cultivalIs do iot COillfori to the cropping or rotation pattern;

practiced. Inproved varietics are nccdcd to suit various cropping patterns itt different
 
areas of tie country, as are better processing and utilization techntloies. Because of
 
the low aitd unstablC 
 'ields currently reali/ed frtn pigeonpeas, farrrers have been
 
forced to devote greater ailtelition to highyielding cereals ard other alternative crops.

Ilusurt, the major constraints to pigCtimpet production are: 
 lack of highi-yielding


varieties; lack ol suitable shortn-diration varietics to he gowni 
 as sole cr,)s in the short
second rainy season, to enable n'vo crops ina year; inability of fairmers to afford 
effective inputs to boost production: riornavailailitNy of certified seeds; high harvesting 
costs and losses: poor marketing structures; poor processing and liumited utilization; 
and tribal inclinations arid existing cropping patterns. 
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Re.earch and Extension Infrastructure 

Research on iuprvcnilent Of pigconpea has for IonL been given a low priority
conmprCd to other food IegumeCs, such )grokndni:ts bans. No improvedats and 
,atiets hate so far been released to farmcrs, and this has led farmers to reiy on their 
iiw-vield inc cult ivais. (.:rrplkisi, both local aid forcign (though liite(), has been 
JssCnh.ld, secnCId, and ck ,Ittuatcd :) arious i2 orllC trIits. Cttrr'ctly. ,election
is based ot hIugh viCld ptential. ,xcd sIC and Colo., ttiattrit+r period. and good plant
architecturc. ,ixteen line,,. selctcd for thci, \ icd Ctrlitial are undcrpoifig prelini
m;ary \icid Cvilititiori. Whilev'i'hIs of 05cf 1500 kg ha I havcbeen r'calicd, yct h1gher 
yicl, arc tire tlret. 

A stud'v of, the stallof,, i nsect pc't, itl th. ir L:efIet ott pigeonpea ields isbeitng
uldcrtaken. Screre lLr I IesistitLImato, insect p,:st s is inder way, with I ivlew to 
fcvclop InSCtlCe.stait %ifuCtiCs antid 'vorkable pcel rinura ,vererint sy.%;tcms. Agroliony
ttrials have bcuCt planned to csiblish optirual pltnt populations, both itpure and 
,nixed stands. Introd i:iol of catrlin.iss is ploposed into local cultivars with large
sceds, which are presently latc-mlatnt irII.
 

With the intrtoduCtiotl of ;!daptive tcscalch and the Irailig and Visit (T & 
V)
svstcin. the rcscarcil-c,,tctsiou lisit is rpimogli. . carrying out on-farm trials, we 
can help oJt farmCrs nuo-C readily aidilpt nCw technrologics dev,'oped at the research 
stiliOti. 

'aiining 
I licir is ; .great riced ftr traitlirg grain legurlic researchers;, so as to strengthen the 
Cot,,tis rese.arch work ofn these important food crops. At least a breeder, an agron
orilist, and an elltoniologist need to be trained for higher degries. Other support staff 
nccd to be trained in I(WRISAT's 4-to-6-nonith in-service courses. Opportunities to 
attcnd international or regional workshops. seminars, and field days at ICRISAT 
situtl .'iu, :behelp grain legume researchers, as this would serve to broadt:, and 
refresh the liinds of- such personne. Sonic personnel should aslso be trained in food 
processiu lld titili/atio', technology. These opportunities are not currently Livailable 
in Jganda, and (oie, agencies can help prolote grain leguime improvement by 
funding training of re carch personnel. 

Future Prospects 
Pigeolpca is at present ,Imited in area and production. There isscope for increasing
both. As we are aware, pr, :es for animal products are sky-rocketing. Pigeonrea, as the 
otlher food legumes, ofkfr, hope for compensating and balancing nutritional require

enrits where cereals are predomiinanltly used as staple foods. As the crop is not entirely 
new but known to most Jgandans, prospects to imnnrove it are bright. 

But we need to introduce new processing technology and diversify uses of the crop.
As a crop grown under rainfed conditions and being drought tolerant, pigeonpea can
give yields where other crops would fail completely under adverse weather conditions. 

A lot of assistance is to be desired from ICRISAT and from donor agencies. In 
addition to the urgent need to train staff, as already mentioned, ICRISAT should 
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effectively make available elite material from its gerInplasm. Supply of relevant 
literature is neceded. Fund Ing for necessary in putsland research l'acilities or equipment
is required. '[here slhould also be hinding for research into more effective utilization 
and processing (J pigconpea products. Funding f1or germplasn) collection is also a
necessity. (Coopcration with _CR ISA through international trials should be intensi
fied. (R ISA's participatio n In guiding and monitoring national programs is, thus, 
vCI \ l'c()Illc2. 
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The Role, Organization, and Management of CIAT's1
 

Activities in Support of National Bean Improvement
 
Programs in Eastern Africa
 

R.A. Kirkby 

Coordinator and (ropping ,vsteis Agronoist 
CIA 7 Regional Program on Beans in lasterji Africa 

1.O. Box 6 7, Debre Zeit, Ethiopia 

Bean Production and Research Opportunities 

Beans (Phaseuls 'wlgaii's)were Introduced into Africa from the Latin America gene 
center by West Fttropca n traders over the last few centuries. Currently Africa is the 
second nmo,t important cornmmon beann producing region of the tropics, following Latin 
America. The total average annttal African prodtction, according to FAO production
statistics. aniotInts to 1.4 million t per ycar over the last decade. Prodtction estimates 

.'y reatly. A large part o'fthc total bean prtodUctiori is consumed locally and thus not
reflectcd in the lAO estimates sliok ii in fable I. For oxaniple, Kenya reports
production of 467 000 t lor 1977 79 against the FA() estimate of 161 000 t, and 
IJ,anda 300 000 t against the estimated 175 000 t. 

Total bean producticn in Alfrica has increased over the last decade. However, tills 
Ims been achieved through area increases, while productivity has been stagnam
(currently around 500 kg ha i). Production increases have not kept pace with popula
tion growth. Per capita consumptiron is falling, and price increases have been above 
inflation rates in most countries. 

l3earns play an extremely iinportant role in the human nutrition of eastern Africa, 
providing up to 45,'7 of total prote iri 'onsuinptioi in Burundi and Rwanda (the
highest in the world) and over 10% of protein consumed in Kenya and Uganda. Beans 
contribute nearly as much protein to average national diets as all animal products
corbined in Malawi and Uganda, anrid far more in l3ur.rndi and Rwanda. Because 
beans are cheaper than animial products, the are of even greater significance in the 
diet of the poor, who are the most vulnerable to malnutrition. This applies especially 
to those countries where diets based on cassava and banana are associated with serious 
protein deficiencies, suc. as Uganda. 

1. CIAT Centro Internacionat de Agricultura Tropical, Cali, Colombia. 

ICRISAT (International Crops Research Institute for the Seni-Arid Tropics). 1987. Research on grain
legumes in eastern and central Africa. Summary proceedings of the Consultative Group Meeting for 
Eastern and Central African Regional Research on Grain Legunes (Groundnut, Chickpea, and Pigeon
pea), 8-10 December 1986, Internatiunal Livestock Centre for Africa (ILCA), Addis Ababa, Ethiopia. 
Patancheru, A.P. 502 324, India: ICRISAT. 
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Table1I. African [)call production in tile 1960s and 1970s. 

Animal iineas" Apparent annual pcI
Annual product ion 1902 1979 Capita grain leguleic 

('I0tolls) (i Consumption. .. 67........ .. . . .. .....
 . . .. (kg) 
()untrI I 67 1977 "71) Area Yield 1977 79 
Iga1ia 175 175 6.7 -2.3 29.3
Biirundi 133 162 3.6 -0 9 44.0
Kenya 133 161  21.0Rwanda 126 174 3.7 0.3 50.6
 
I al/:.il 108 2.7
150 0.9 12.01hliopia 68 13 -8.8 -0.2 21.2 
()thers- 284 515 

total 1027 1350 3.8 -0. I 
,g(ulcc: F:A(O Ploduc:tion Ycathoo)k, \aris ,cj",. 

Small fIlmers are the principal producers ouf beaus il mnust of Africa. lhe major
shame of the crop is cultivated in cropping systems assouciated with tuai,,e, sorghum, or
bananas In Kenya. for cxa lnpl, only 6(' Of total pr)duictiomi is estimated to be in
ni)ntoctlultIrC. Most bcan prduction is for subsistence, with Iess than i third of the
Outu)t being nirketld. IsRe of fertili,ers, restici(lcs, and imungicides in bean produc
lion is rare. lowcvcr, lare differences in IlltanIaeneut practices of farmrills cll he
found, for exanmplC, v, ithin relativel short distalnces in Fthitopia. Verv little research
has hcen condnccd therc on the improvement oft he subsistence intIIereropping system,
although results available from other cotiutries ill the region indicate some promising
directions. On-farm research is needed to ident if' local priorities.

Diseases and inse..ts, low soil fertility, and period ic water deficits form the principal
natural constraints associated with low average yields. African bean researchers have
identified antiracnose (('OIeotriL.hun, l(icfluthl''Ur), bacterial blight (Xan
tholoIa.S pha1scOl), anglnIa r leaf spot ( ~s 
virus, and rust ( I totn.vcCs )h;.sColi)as tihe most inportant diseases across the region.
The bean fly (Oihion.via spp) is the principal insect problem. Although sources 

I'a griseola), bean common mosaic 

of
resistance have been identified, they often occur in materials with grain types lacking
cOnSller acceptance, or' are not agronomically appropriate for farelnrs' circtlnstan
ces. To reduce disease pressure, hla rneC rs in many countries plant at subopttimal
densities and accept h lower potential yield by planting beans dangerously close to the 
tnext dry season. 

Bea ns in Africa are Imostlv consuimed as Mature beans, either dried or before theseed drving process has started. (ireen pods are aiso important, and young tender
leaves are sometimes consumed as a vegetable. l.arge red, red-and-brown-mottled, or
speckled seed types are preferred in many areas, but seed colo, preferences seem less
stringent than i, Latin America. As beans take longer to cook than most other 
common foodstuffs in the diet, ashort cooking time isimportant where, as in Rwanda, 
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the firewood problem is acute. Taste is also important in determining acceptance of a 
new variety, but generalization is difficult: for instance, a commercially unviable, 
small-grained variety was found to be popular with the poorest sector of the rural 
population of Kirinyaga in Kenya, because seed for planting was less expensive. 

While there arc many similarities between the bean prodLuCtion systems and prob
lems in Africa and Latin America, favoring dhe selective transfer of technology 
components from Latin America to Africa, there are also differences. Thus, transfer of 
finished technology to Africa can be, at best, a short-term expediency and no substi
tute for the permanent strengthening of local research capability. 

National Bean Research Programs 

Bean research has a long history in \f'ici and has continued to gain importance over 
the past few years. M any national programs are backed by a reasonable infrastructure, 
although seed st o age, transport for on-farm research, and field equipment are gener
ally inadequate for efficient deployment of available research staff. 

The adequacy of hIu man rcsources available to these national research programs 
varies greatly. In recent years, agronomy in general appears to have received less 
attention than breeding and crop prote.:ion. All countries, however, place priority on 
improving the training oftheir research staff, both graduates and technical assistants. 
These two categories of staff require different types of training; a concentration of 
training efforts upon those at the g. aduiate level does not necessarily lead to a 
concomitant improvement in the practical skills of their assistants. 

Exchange of germplasm, research methodologies, literature, and other results 
among the various national and international programs has been largely lacking until 
recently. A questionnaire survey of all known beaa researclers in Africa, conducted in 
1985, identified the critical need tor improved access to information and documenta
tion in the region. One bright spot was the emergence three years ago of the Phaseolus 
Beans Newsletter for Fast Airica, compiled and published by Kenya's national pro
gram with financial supl)ort from the Netherlands. 

CIAT Bean Program in Africa 

Objectives 

CIAT activities insupport of national efforts in bean research have the following three 
broad obJectives. 
1. 'o increase the productivity and production of food beans by breeding for higher

yielding, stable genotypes identified from among a more diverse germplasm base, 
both from introduction and from locally adapted landraces. 

2. 	 To develop more productive systems ofcr,)pping, utilizing promising new cultivars 
and varietal mixtures when appropriate, while ensuring that such innovations of 
cropping system and cultivar remain acceptable to producers and consumers and 
do not disrupt existing farming systems adversely. 
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3. 	To assist strengthening of national research programs, to a degree that is both 
appropriate and sustainable nationally, through giving substantial emphasis to 
training. 

Organilation of A ctivities 

In a first meeting of'hea n researchers in Africa, held in Lilongwe in March 1980, CIAT 
was asked by delegates from the chief bean-producing countries of eastern Africa to 
moLt a rcgional program to support national bean research in Africa. 

By 1983 ('I Al was able to set up a regional program for the Great lakes countries 
o! 	tiuruodi, Rwanda, aid Zaire vith Swiss (SDC) support, and a full regional team is 
iow In operation from a coordinating center in R,,.inda. Towards the end of 1984, 
funds from the (anadi:m and I.. agencies for international development became 
available for operations in the rest of eastern Africa, including Kenya, Uganda, 
1F-thiopia, and Somalia. (IA' placeL one bean scientist at 'Thika, Kenya in September 
1984 to start operation:. 'Ih regional coordination center for these countries is now in 
tLthiopia, with two other stahf to be located in Ugand a. Further funding from CIl)A 
(Canadian International )cvelopment Agency) has enabled CIAT to start a third
re.ional base n Arusha, Tilnmania to serve the SAIDCC (Southern African Develop

nciii Coordination Conference) countries, and a regional coordinator was posted 
there in July .1986. 

Each of tile tilice regional prograins is located, by agreement, with the respective 
national bean improvenient p ,I a joint pro-OIil. The southern African program is 
grain of' ClA with the Sonth i :, African Center [or Cooperation in Agricultural 
Research (SA(CAR ). !:ach region,,! prograim includes a breeder and an agronomist, 
while specialists i. Cetonlolog'; pattli lCgy, nutrition, economnics, and anthropology 
are shared across regions. 

One member of each regional program acts also as coordinator. The distribution of 
regional staff is intended to combine elements of centralization (conferring advantages 
of interdiscipl nary teanwo k and a critical mass) with the advantages of decentraliza
tion (daily ccintact with a large number of national programs and agroecological 
zones, and siral er ,roup, of expatriates less likely to dominate national program 
decisions). The (ccentralized model is felt to be particularly appropriate to eastern 
Africa, where national programs are generally better endoved than in the other two 
regions. 

Philosophyof O)pera tions 

CIAT's philosophy in operating these prograis is to strengthen national programs in 
such a way that they become full effective, practically oriented, interdisciplinary 
research teams that remain effective after withdrawal of external support. A key 
factor, we believe, is working alongside national beat, teams as colleagues on their 
research sites. Care is taken that regional staff guide, encourage, and supplement (but 
do not replace) tle activities of national scientists. CIAT's regional programs usually 
do not run separate field trials; they try to fully support national teams in conceptualiz
ing, planning, and executing field research, for which each national team retains 
responsibility. Varietal releases and recommendations of improved cultural practices 
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that emerge from this collaborative researci are made by the national program, who 
can thus claim credit for any achievement. 

The fo; egoing "bilateral" c'mrponent of a regional program requires care in recruit
ing international staff. lr:v must be scientists of such caliber as to earn the respect of 
collegucs in national pr ogranis when s,orking together routinely. They must also be 
svmpathetic ft, the ,:-, md aspirations of the national programs and scientists, 
willing to asscss their own ,.hicvemcnts in ter;., of the performance of national 
programs. Concci n \Nith achieving rapd research progress needs to be balanced by an 
equal concern for fostering long-tcrm sustainability of national capability. 

As similar agroecological iones can be found it neighboring couptries, national 
prograns can bencit greatly from regional colh,boration. Shairing of information and 
experiences aMong cointrics on previous and present research activities is an essential 
first step. lRegional trials and technical meetings have a lasting effect by providing 
personal cont act among scientists working on related problems. Problem-specific 
worksliops or mon iton ring t (!0rs provide oppo uttnities for in-depth (iscIssions arnong 
scientists: they cao: also inkle t rele anm exte: nal experience through participation of 
international cnter staff or othor specialists working in tlie region. Purposeful collab
o~atiori airlong national progralns in solving one or nore commnlon research problems 
cap, also result. Yhe hiitcd resou.r rces of national prograris arC thus u!,ed more 
efficiently througlL complementarity ofeffort, and the planning and analytical abilities 
of natonal-prograri scic , are also enhanced through collaborative planning and 
r'eview of research plroge.,. 

The iole of the regional prorani in 'hese "network" activities is twofold: (I ) it can 
cataly e collaboration anong countries, so that research opportunities are better 
exploilte than would le likev with national research conducted in isolation; (2) it can 
provide tech; cal backup and feed into national programs the new germplasm, 
research methods, arn( scientific docimertat0tion that is requested. 

Alaimerzent b.. Steering (ommittee 

ach regional prograri is monitored by a steering committee that meets at least once a 
year (intrvals of6 to 9 n'ont hs have been found useful in the early stages of a 
program). The committee is composed of the national bean research coordinators or 
team leiders and the regional coordinator. Donor representation (as observer) is 
c o rn , 

The g . al functions of the steering committee are to guide CIAT in its functions 
and to set priorities for the region in implementing specific plans. It approves an 
artnriual regional plan of work and expenditures on training, workshops, collaborative 
research, and e.Luipment purchases for national programs. Chairmanship and vepue 
of the Ieetin, rotates arilong countries. The chairman se-ves until the following 
meeting and aiylebe consulted by the regional coordinator on matters pertaining to the 
regional prograrn. [he regional coordinator prevides secretariat services to the steer
ing committee and represents CIA'I. 

C IAT enicourages meetings to be snall and informal because this creates an atmos
pliere that encourages communiication arc.Ig individuals and, in time, builds the 
profcsi(onal trust Ipoti Which the establishment of'a regional network depends. 
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Collaborative Regional Research 

A regional variety trial, such as the African Bean Yield and Adaptation Nursery
(AFBYAN), is one way in which information can be shared usefully across countries 
with similar agroecological zones or cropping systems niches. The purpose and design
of these trials will change as understanding of the region improves. Collation, interpre
tation, and feedback of results across countries will continue to be important.

Another approach to improving the cfficiency of national resource use, for over
coming researchable problems shared by several countries, involves purposeful div
ision of effort among collaborating national programs. The complex of widespread
bean diseases has triggered this form of collaboration, enabling selection for genetic
resistance in the best hotspots available in the region. 

The following collaborative subprojects are curre ,ly in progress among the Great 
Lakes countries: screening for resistanceof germplasm to halo blight (Institut de 
Sciences Agronomiques du Burundi); screening of this germplasm for resistance to 
anthracnose (Institut de Sciences Agrononlique du Rwanda): and screening of this 
germplasm for resistance to angular leaf spot (Programme National Leguinineuse,
Zaire). In eastern Africa, the following priority research topics have been provision
ally agreed upon: screening for rust resistance (Fthiopia); screening for drought
tolerance (Somalia); and screening for bacterial blight and ascochyta resistance 
(Uganda). 

Proposals for collaborative research projects can arise f,-om the regional priorities 
set by the steering committee, and from independent applications submitted by
interested scientists tihrough a national coordinator. A simplified application form has 
been made available to facilitate the development and assessment of proposals.
Regional funds can he allocated for successful proposals, in recognition of their 
regional responsibilities. 

The steering committee considers in each proposal: ( I) relevance of the expected
research output to the region as a whole; and (2) progress made (in the case of 
renewals). Proigress is assessed from reports required of the researchers, from presen
tations at regional workshops, and from visits by one or more members of the steering 
committee.
 

Bean Information Services in the Region 

CIAT operates a Bean Information Center at its headqu',rters in Cali, Colombia,
utilizing core funding and special project funds from iDC (International Develop
ment Research Centre). In addition to publishing Abstractson FieldBeans,CIAT has 
compiled and distributed three bibliographies on bean research in Africa. The most 
recent volume includes "fugitive" literature obtained by a consultant's personal visits 
to bean researchers in the region. 

A free monthly service provides researchers and libraries with current contents lists 
for a range of agricultural journals. Expenses for photocopies requested by
reseafchers arc met by coupons distributed by regional and national coordinators. 
Regional coordinators assist also in updating the distributiOn lists. 
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Results of research emanating from professional collaboration between regional 
and national program scientists are reported jointly. Where collation or extrapolation 
of research results across the region is done by a regional scientist, results are sent to 
the national programs. 

Conclusion 

Regional activities undertaken through the steering committee mechanism can thus 
enable international organizations to respond more directly to national interests, 
reducing the risk of pa:ernalism. The judicious pirovision of technical assistance needs 
to be accompanied by attention to other forms of support that can strengthen 
long-term research capability. For example, a recent African Beanfly Workshop
recommended that beanfly resistance screening work be coordinated in the future 
from within the region, rather than from CIAT headquarters. A degree of such 
decentralization is inherent in the philosophy. 

The risk of a surfeit of regional programs and networks, making competing 
demands or offers, can be reduced by coordination among international centers and 
similar bodies. Active collaboration between CIMMYT (Centro Internacional de 
Mejoramiento de Maiz vl rigo) and CIAT in training for on-farm research in Rwanda 
has a oided the risk of confusion, and it is enabling a wide range of national programs 
to benefit from a single activity. Collaboration with other centers in other areas of 
training is planned for 1987. 

A ckno wledgafment 

The author is pleased to acknowledge his colleagues' contributions towards the 
development of the regional program. But opinions expressed here are his own and do 
not necessarily reflect those of C1AT. 
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Introduction 

Ihe importance of grain legumes in Africa nanifested in their high daily consump
tion as a nat ara[ supplemnc it to cereals, espcciaily by the rural poor, and the role they 
play in the fiarming systems of the region, either in rotation or in mixed or multiple 
cropping. Because of their diverse growth habit and tolerance of poor soils, they are 
grown over awide range of environments and are particularly suitable for small-scale. 
subsistence agriculture. 

Yield of grain !cgums in tiry developing countries is low compaicd to other food 
staples, but yield of grrn legumes in Alfica is the lowest when production figures in 
the developing countries are compared. Both yield and nutritional quality require 
research action, so as to promote commercia! production. 

Various grain legume species are grown in eastern and central Africa: groundnut 
(Arachis hvpogaea), chickpea (Citer arictilunum), pigeonpea (C ianus cajan), bean 
(Phaseolus vulgaris), cowpea ( Vigna unguiculat,), and broad bean ( Vicia faba) are 
among the important ones. Groundnut isgrown in all the countries, while broad bean 
and chickpea arc prdominant in Ethiopia. Significant areas aie planted annua!ly with 
pigeonpea in Kenya and Uganda. larvested area and yield fcr five of those crops are 
shown in Table I. 

Role of FAO 

In recognition of the importance of grain legume crops in the agricultural develop
merit of many less developed countries, the post of Grain Legume Officer was 
established during 1965 at the headquarters of the Food and Agriculture Organization 
of the United Nations (FAO) in Rome, with responsibility for coordination, 
improvement, and implementation of programs related to improving productivity. 
Further involve ment in grain legume improvement arises from FAO's position as one 

ICR ISAI (International Crops Research Institute for the Semi-Arid Tropics). 1987. Research on grain 
legumes in eastern and central Africa. Summary proct~edings of the Consultative Group Meeting for 
Eas.ern and Central African Regional Research on Grain Legumes (Groundnut, Chickpea, and Pigeon
pea), 8-11))ecember 1986, International Livestock Centie for Africa (ILCA), Addis Ababa, Ethiopia. 
Patanclicru, A.P. 502 324, India: ICR ISAI. 
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Table 1.Area ('000 ha) and yk'l (kg ba-1) of groundnut, chickpea, pigeonpea, bean, and
broad bean in caslern and central African countries. 

Groundnut Chickpea Pigeonpea lean Broad bean 
CountrY Area Area AreaYield Yield Yield Area AreaYielJ Yield 
Burundi 65 1231 3(0 96/
Ethiopia 32 875 
 0 750 - 800- 40 350 1429

Kenya 12 708 - 164 635 -  -Rwanda I8 944 
 251) 1000
Somalia 4 875 
 61 344

Sudan 476 3 723 1000 
 - 3 1600 16 2500Uganda 120 833 5 600 62 483 800300  -
Source: [AO PIroductit Yearhook, Vol, 39, N985. 

of the three sponsors of the Consultative Group on International AgriLultural
Research (CGIAR). The CGIAR has, in turn, sponsored the establishment ofIntcrna
tional Agricultural Research Centers (IARCs), two of'whi-lh, the International CropsResearch Institute for the Semi-Arid Tropics (ICRiSAT) and the International Cen
ter fo Agricultural Research in the Dry Areas (ICARDA), are actively involved withresearch and development programs on groundnut, ciickpea, and pigeonpea. 

FA 0 Acti 'ities 
Past and current FAO Activities in the regi n comprise the following. 

Country projects. Since 1951, under the auspices of the United Nations Develop
ment Programme (UNDP), Government Cooperative Programme (GCP), TrustFund (TF), and recently under FAO's Technical Cooperation Programme (TCP), the
Organization has assisted member governments in the form of small, medium, andlarge-scale deprojects. During 1985, over 30 field projects were in operation in East

and Central Africa embracing grain legumes 
 as an important component of the
 
development of food crops.


An FAO grain legume agronomist was at
posted the Institute of Agricultural
Research (IAR), Ethiopia, from 1972 to 1977 to initiate and coordinate research
 
programs on grain legume crops. Groundnut, chickpea, and pigeonpea were among

the legumes covered. An FAO grain legume agronomist worked in Kenya for about 3
 years to develop improved agronomic practices associated with grain legume produc
tion. For the last 6 years, an FAO plant breeder has been working in Kenya on the
improvement of oigeonpea, chickpea, and groundnut. 

Consultancies. A short-term consultant has been commissioned to visit Kenya inOctober 1986, to evaluate the present grain legume breeding program and makeappropriate recommendations for strengthening and reorientation of the program.
Although the consultancy described next hereunder was performei " West Africa,

it has some relevance to this meeting. Short-term consultants were commissioned to 
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the Cape Verde Islands during 1982, 1983, 1984, and 1986 for tile development and 
expansion of pigeonpea cultiv:,tion there. Other consultancies on different grain 
legumes were also commissioned in ianY African countries. 

Surveys. In order to revicw and survey the prevailing grain legume production 
practices, identify major research priorities, identify major constraints and the need 
for accelerated developnent programs, FA() undertook a review for tile West Africa 
subregion in 1980. Another general review on "Pulses Production in Africa" was 
undertakcn during 1986. A review on grtin Iegunc research and development in IFLast 
Africa is planned for 198. 

Training, seminars, workshops. FAO is involved in developing increased national 
competence, updating technical knowledge, promoting regi,,,nal cooperation among 
scientists, alid streit rtheni ng research facilities. In collaboration with other agencies, 
FA() has organizcd ma !ra;,'.g courses, seminars, and workshops, and several 
hu ndrd researchers at-d agrononlists from the region were trained on various aspects 
of grain leg ues. Such training afso includes fellowship awards for postgraduate 
training for M.Sc. and lPh.P). degrees. 

FAO organized a 3-week regional seminar for 30 participants on increased field 
food crops production, which included grain legumes, in Nairobi, Kenya, in 1982. 
Another regional sem ina- on increased food production through low-cost food crops 
technuolog, is planned fo- Miarch 1987 in Harare, Zinbabwe. In collaboration with tile 
Institute of Agriculturl Research (IAR) and the Directorate of Agricultural Exten
sion t I)AIL), 1-thiopia, FAO is organizing a 2-wek training course for 30 extension 
staff in 1986 oli ilproved crop production technology. [he course will be repeated in 
1987. 

On-farm demonstrations. [he objective of the FAO on-farm demonstration pi,
gram is to provide a practical contribution to the dissemination of already acquired 
and proven technologies onl cereals and selected grain legumes., through the establish
ment of field demonstrations on atlarge scale and under l'armers' real conditions. All 
activities, from site selection to data collection, are conducted in close cooperation 
with national research and extension workers. During 1985 and 1986, Ethiopia, 
Kenya, Somalia, Burundi, and Rvanda participatcd. During 1987, it is planned to 
extend tile program to other countries. 

Biological nitrogen fixation. lhe present aim of the FAO program on Biological 
Nitrogen Fixation (BNF) is to stimulate the development of national programs that 
can assure the transfer of BNF.r-search into farming. This includes the strengthening 
of all activities dealing with grain and forage ,cgumes related to BN F. 

FAO assisted in the setting up of microbiology laboratories to facilitate work on 
BNF in Rwanda and Sudan. FAO was directly involved with the creation of the 
African Association of BNF, and it is providing funds to :he Microbiological Resour
ces Center in Nairobi, Kenya. 
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Seed production. "1he development of sound national seed multiplication and dis
tritation programs for the production of quality seed of newly developed varieties of
grain legumes is considered by FAO to be of vital importance. FAG acts as a forum for
the channeliing and coord inat ion of assistance offered by governmental, nongovern
nlntal, and international agencies in the development of seed production, quality

control, aid distribution activities. itassiss iinthe identification, formulation, and 
itliplemieritatioll of national seed prograris and field projects at all stages, with the
overall objective of enahling count ries to bCcome self-sufficient in seeds. FAO has a
wide range of seed projects inI operation in many easiern and central African nations,
and it has trained severnl liurd rcd seed technologists in various aspects of seed
productio riand distribution. Futirrtherriiore, seeds (Ji grain legume cultivars obtained 
frori a variety Of so1rfces are distributed to research institutions and scientists through
the FA() SeCed l{xchiange laboratory. 

Information services. Collection and dissemination of information concerning new
developments inrgrain leguies improvement and producet ion is anl important part of
FAO's central assistance role. This is achieved through tie pieparation of technical 
publications, :cports, aid other information materials. Since the early .960s, FAO 
has published sCx("al publications, including: "Legumes in Agriculture ", 1963:
"Legumes il IHuman Nutrition", 1964, arid "G(rain Legumes in Africa", 1966. Some 
recent publication:s and reports on grain ilegttes are listed below: 
* 	 Improvement arid Production of Food ILegume Crops, 1977 
* 	 Food Legumes: l)istribution, Adaptability arid Biology of Yield, 1977 
* 	 Food Legumes in the Caribbean, Central America and Panama, 1978 
* 	 F'oo(1 Legume and Oilseed Crops in the Near East, 1978 
* 	 Food Legume Production in Mediterranean European Countries, 1979 
* 	 Food l.egurie Production Practices in Tunisia, Algeria arid Iraq, 1979
* 	 Grain LegumelDevelopn,.nt in the Humid arid Semi-Arid Lands of the West Africa 

Sub-Region, 1980
 
* 
 Food Legumes inthe A.,,_an Countries, 1981 
* 	 Legumes in Humn N'triion, 1982 
* 	Technical Handbook ol Symbiotic Nitrogen Fixation: Legume/Rhizobium.
 

FAO, 1983
 
* 	 World Catalogue on Rhizobiom Coliection. FAO/UNESCO, 1983 
* 	 Legume Inoculants and Their Use. FAO, 1984 
* 	 Pulses Production in Africa, 1985 

Assistance. FAO anticipates that this meeting will develop recommendations and
suggestions for both long-term and short-term needs for research on groundnut,
chickpea, and pigeonpea in the region. FAO will cooperate and collaborate with 
governments, international centers, and bilateral and multilateral aid-giving agencies
to implement tile meeting's recommendations to the extent its resources permit. The 
followipg are of special interest: 
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" FAO has recently initiated a new Technical Cooperation Programme, under which
assistance up to the value of $250 000 is granted to any project of 1-2 years'duration
requested by member governments, subject to certain criteria being met.

" Provision and collaboration for holding meetings, consultations, seminars, and-workshops are always offered if such gatherings are pi :grammed and planned well 
in advance. 

* Under FAO's regular program, short-term consultancies and contractual services 
can be commissioned when advice is urgently required for any particular situation.

" FAO staff, based at headquarters in Rome and at the FAO Regional Office for
Africa in Accra, provide technical advice and policy guidelines when requested by 
governments. 
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Significance of Cool-Season Food Legumes and ICARDA's 
Role in their Improvement in Sub-Saharan Agriculture 

M.C. Saxena, S.IP.S. Beniwal, and R.S. Malhotra 

l'ood Legume Inprovenient Prograin
 
International Center for Agricultural Research in the Dry Areas (ICARDA)
 

P.O. Box 5466, Aleppo. SYria 

Introduction 

Food legumes play an important role in the traditional agricultural systems of most 
African countries. They contribute to the farmers'income, to human diet, and to soil 
fertility. Their byproducts also serve as an important animal feed. Pulses occupy about 
12.58 million ha of land and account for an annual production of 5.56 million t in 
Africa. Producti)n has remained static in the last 15 years, whereas population has 
increased by 501.j Conseq uently, domestic availability of pulses per capita has 
declined, necessitating imports at high costs using convertible currency. )uring 1983, 
414 000 t of pulses were imported into Africa, aj. .nst a total food crops export of 
221 000 t. 

Among the pulse crops grown i Africa, faba bean ( Vicia 1'1b.), chickpea (Cicer 
arietinum),and lentil (Lens culinar )are the main cool-season food legumes, and they 
are generally grown rainfed. These crops occupy about 1 299 000 ha of land and 
produce I 283 000 t of food legumes annually. 

Faba bean Occupies the largest proportion of this area (61.7%), followed by chick
pea (27.3(/%) and lentil ( 10.9%). The most important countries growing these crops 
include Ethior';K, Morocco, Egypt, and Algeria, which together account for 84% of the 
total area tin h':sc crops in Africa. Apparently, for countries other than Ethiopia 
and Sudan in c.. . n and central Africa, these crops are of minor inmporta oce because 
of their lack of adi..)tation to prevailing ecological conditions. 

ICARDA's Objectives and Operations 

The International Center for Agricultural Research in the Dry Areas (ICARDA) has 
the major responsibility for research and training in support of the improvement of 
faba bean and lentil. These crops are well adapted to the rainfed farming systems in the 
West Asian and North African region with a Mediterranean type of climate. Jointly 
with ICRISAT, it also has major responsibility for the improvement of kabuli type 

,C_'FISAI (International Crops Research Institute for the Semi-Arid Tropics). 1987. Research on grain 
icumes in eastern and central Africa. Summary proceedings of the Consultative Group Meeting for 
Eastern and Central African Regional Research on Grain l-egumes (Groundnut, Chickpea, and Pigeon
pea). 8-10 )ecn:,-r 1986, International Livestock Centre for Africa (ILCA), Addis Ababa, Ethiopia. 
Patancheru, A.P. 502 324. India: ICRISAT. 
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chickpea, which isalso well adapted to this region. The primary objective of ICARDA 
is to increase the productivity and yield stability of these crops wherever they are 
important. Toward this goal, it works very closely with scientists in the national 
programs to develop improved genotypes and production practices, and to test them 
in fields with full participation by farmers. A strong interdisciplinary research pro
gram on crop improvement at ICARI)A's headquarters in northern Syria, and 
training activities, provide the needed support for the national programs. Breeding
material and production technology is transferred to the national programs through
the system of international nurseries and trials for local evaluation and adaptation and 
eventual field verification. For augmenting the research capability of the national 
programs in improving these food legumes, training is provided as per specific needs. 
This includes residential training courses and individual nondegree or degree-related
training at ICARI)A headquarters, as well as in-country or regional training courses 
conducted in collaboration with national program scientists. 

[he distribution of I('ARIDA's international nurseries and trials in sub-Saharan 
Africa is shown in [able 1,with emphasis on [thiopia and Sudan. They have received 
a large share of the test materials because the crops are economically important in 
tnese coountries. The i inubers for the other countries have been rather low, and most 
IurseriCs scIt there have been exploratory in nature. In contrast, the Sudan and 
Fthiopian national programs have made excdlent use of these materials and have 
made recommendations for their use by farmers. In addition to the international 
nurseries and trials, ICARI)A has also provided thousands of germplasm lines and 
segregating material from special crosses made for adaptation to the local conditions,
and the two national programs are evaluating and selecting them. Senior scientists 
from lthiopia and Stldan have also spent various lengths of time at ICARDA as 
visiting scientists and worked together with ICAR I)A scientists. 

Table 1. Supply of I(ARI)A and ICAIlt)A/i(CIllSA'I' nurseries and trials from ICARDA to 
national programs inEthiopia, Sudan, and olher sub-Saharan countries. 

Ethiopia Sudan Others' 
Season U FC I. C F C! L
 
1977/78 2 2 2 I 1 
 I 
1978/79  5 - 2I I
1979/80 4 6 6 3 10 3 
1980/81 2 12 2 
 - 8 
1981/82 7 7 15 11 15 6 

1982/83 4 - 5 7 12 
 8 9 - 
1983/84 
 6 9 8 9 5 II 8 3 2
 
1984/85 10 12 12 9 5 
 8 6 6 2
 
1985/86 6 9 15 3 5 2 4 1 2
 
1986/87 3 8 8 9 9 
 6 2 - -

C : Chickpea; F: Faba bean; L = Lentil. 
I. Includes exploratory supplies to Malawi, Kenya, Sudan, Tanzania, Zaire, and Zambia. 
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In-country training courses on crossing techniques' relating to these crops, have 
been conducted. As of 1986, a total of I88 .unior scientists and technicians have been 
trained in crop ilnpromiclent techniques atl(A IR.)A headquatcrs. '[he reakdown 
by region and country of trainees is as folhms: sub-Saharan Africa Sudan 56, 
l-thiopia 10, I)jibouti I; North Alrica Morocco 42, 'l uusia 34. Fgypt 31, Algeria 12, 
and I ibva 2. 

In order to tolect the needs for ic.scarch inlorination of the national programs, 
ICARi)A has operated a laba bean and a lentil !lornmation service, FABIS and 
I ENS, respectively. Scientists regularly receive newsletters, jounal abstracts, and 
comprehensive reviews on these two crops. Scientists have also been invitcd to attend 
six regional and international conlcrnccs and \%orkshops held at ICARI)A over the 
past 8 years. 

.SON) 

In addition to the activities supported by the IC(ARI)A core budget, a special projiect 
funded by the International lund for Agricultural I)evelopmcnt (IFAl): has sup
ported ai applied research projcct on faba bean, linking Sudan and I-gypt strongly
with I('A R )A. Ihis Nile Vollev Iroject started in 1979 and completed two phases of 3 
years each in 1985. Although major efforts in this project were on laba bean, a small 
componeit was illso devoted to lentil improcm ictl,as the Latter is becoming an 
economeicall\ important crop because of high local dmCIand nlld difficulties with 
imports. 

the project provided an opportunityto the Sudanese national scientists to field-test 
the inpro ed genotypes and technohgy for aba bean in major prod uction areas in the 
Northern Region of Sudan in tie first phase of the project, andlto demonstrate its 
ecolnic viability and feasiility t idoptiongh a pih't-prOdctiomi-cUl-demonstra
tiol program, executed by farmrCs 1l(lde 
 sUperViSioll of scit iitists aid :xti[sionists. 
The achievements have been recorded in the report of the first phase. l)uring the 
second phase (1982 1985j, newer prduction areas in the regions traditionally grow
ing faha bean erc cmvered, and back-Up FCscarCIh Wta undertaken for adoption of' 
faba bean cultivation in the nontraditional areats south of Khartoum. It was found 
possible to introduce faba bean in the cieiira, Rahad, and New HIalf'a production 
schemes in Sudan, where there is a need for a leguminous crop to diversify cropping 
and improve the productivity of the system. 

Stidies at the Hudeiba, S hendi, and S ham bat research stations, using the elite 
genotypes and the international agronomic trials provided by ICAR DA, as well as the 
research programs joiitly planned in coordination meetings, have led to identification 
of superior varieties and production practices for lentil and kabuli chickpea. Water 
management and identification of short-duration genotypes has been the high prior
ity. Since many areas south of Kharourm suffer from salinity and alkalinity, future 
research onl chickpea has to take this into acconmit. Establishment of an effective 
host-Rhizobium symbiosis is an important prerequisite for success of chickpea in this 
area, and ICARDA has assisted the Sudanese national program in developing the 
needed laboratory facility and in training of personnel for microbiology work. 
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Ethiopia 

ICA" DA's collaboration with tile Highland Pulses 'eam of Ethiopia has been 
long-standing and intimate. Since the 1985/86 season, Ethiopia also became a part of 
the Nile Valley Project for research on faba bean. With a loan from the World Bank 
f1or strengthening research on highland palses, the Institute of Agricultural Research 
IAR) inlt t iopia requested ICA RDA to posit ion :I pathologist/ breeder in Ethiopia, 

so that progress on improvement of faba bean, lentil, lhickpcas, and dry peas could be 
speeded up. ICARDA has promptly met this request and posted a scientist in IAR 
starling 1986. 
The major research thrust i' !aba bean improvement has been to increase the yield 

potential of the crop, reduce .'slodging, to chocolateincrease its tolerance spot(Hotrtli'slThbac) and rust ( 'rotn.vc's 1lihae), and improve seed size. The currentwi,'iae 

research progran at Holetta, Denhi, l)ebre Zcit, and several other high-elevation
sites, is one of the largest in the region and is miaking excellent use of germplasm,
hicedin, materiil, and international agronony trial designs provided by ICARIDA. 

(Collaborativc research with scientists of the Alemava University at Debre Zeit 
research station and other sites on chickpea and lentil has been quite rewarding. As a 
rcsult of nmltilocation and multiseason evaluation of lentil genotypes, lentil ILL 358 
has beell released. Production agronormy florentils and chickpeas has been improved.
Ascochyta blight seems to be a major constraint to produ;ctioIn of lentils, and syste
mat ic screening of lthe world collection of lentil gerniplasm for this disease and for root 
rot and wilt will be started in tile coming season. A few lines of'I ntil, with a high level 
of tolerance to AscOchvIa Ic'tis, hve already been identified in 1986, from the 
International Yield Trials and Screening Nurseries of lentil supplied by ICARDA. 

irogres, on identificat ion of kabuli-tvpe chickpeas for Ethiopian conditions has
becn slow, because inost of lthe ICA RDA-developed material appears to be too late for 
l-thiopian conditions. )fthe material identified as promising, iLC 482 has appeared
to be the earliest. Ftutre efforts will be aimed at generating more early-maturing 
material for this area. 

Other Countries 
As already mentioned, there has been little demand for ICARDA-dcveloped, cool
season food legumes in other countries in eastern and central Africa. Personal con
tacts witk tie national programs have been limited, because the area under these crops
is currendy insignificant. However, there is a need to better understand the agroeco
logical conditions prevailing in different geographical regions, so that the potential of 
introducing cool-season food legumes into their cropping systems can be evaluated. 
The success in expansion of faba bean cultivation in nontraditional areas in Sudan 
should encourage similar efforts in other countries in eastern and central Africa.

The Food Legume Improvement Program of IC.A P,I)A will give this priority in the
future, and it will seek active cooperation with sist,'r international agricultural
research centers operating in the region to mount a research thrust that could lead to 
expanded introduction of cool-season food legumes in the cropping systems of eastern 
and central African couintries. 
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The Oilcrops Network and IDRC Involvement 
in Groundnut Research 

Abbas Omran 

OilcropsNetwork Advisor (for Eastern Africa and Indian Region)
 
Holetta Research Centri,. . 0. Box 23464, A ddis A baba, Ethiopia
 

Oilcrops Network 

In Ft hiopia, the availability of edible vegetable oil is estimated at only 1.3 liters per 
capita per year. In neighboring eastern and southern African countries, the estimates 
go from 0.5 to I ( L per capita. Faced with population increases and stagnating yield 
levels, many countries are forced to import increasing amou,nts ofoil and oilseeds. The 
oil cake that remains as a byprod uct after extraction of oil forms a potentially useful 
source of high-q ualitV protein, which is presently poorly utilized in many countries in 
the region. 

Over 90% of world oilcrop production comes from the annual oilcrops. Of these, 
soybean is receiving concentrated research attention from INTSOY/IITA (Interna
tion al Soybean lProgramin/International Institute for lropical Agriculture), and cotton 
has received stro. ronmercial support mainly as a fiber crop. Recently, groundnuts 
have received increasing research support frot ICR ISAT. Research on sunflower and 
rapeseed has been concent rated in Europe and North America. The remaining annual 
oilcrops- safflower, sesame, nolg (niger), linseed, and castor--have received little 
research support. In general, oilcrop research in developing countries has been sadly 
neglected, considering the importance of these crops. 

In the late 1970s, the International Development Research Centre (IDPC) became 
increasingly involved in supporting national research programs on oilcrop improve
merint. Up to 1986, there is I )RC support for rapeseed, mustard, safflower, and sesame 
in four separate projects in India, while a project it. Sri Lanka works on groundnuts 
and scsanu improvement. In Ethiopia, two projects cover the highland and the 
lowland oilcrops, and projects in Sudan and Egypt each cover several oilcrops. There 
is support for groundnut research in Tanzania and Mozambique. Support has also 
been provided for the ICR ISAT groundnut project in Malawi, but this support is now 
being phased out. 

ICRISAT (Internatiojial Crops Research Institute for the Semi-Arid Tropics). 1987. Research on grain 
legumes in eastern and central Africa. Summary proceedings of the Consultative Group Meeting for 
Eastern and Central African Regional Research on Grain Legumes (Groundnut, Chickpea, atad Pigeon
pea), 8-10 December 1986, International Livestock Centre for Africa (ILCA), Addis Ababa, Ethiopia. 
Patancheru, A.P. 502 324, India: ICRISAT. 
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Inmplern;ine 	a neta,,ik m as sen as the best stratep 
indi 

nu.teothe needs fiilcropimpriverfc tn, is ideal pro ,:ctsotld orcat y beneft hr. In being Iinkeo togetherin a net wok. Il. I)[()c(rh hts II i,.+ p,o, Cd its ,aiiic tIrouich thIe iDRC networksOnrcas;,,.ia d l'at ' e, eslis. ihemilt'rI ,li l , ; fjct was thus implemented,'ith ,a .t'.t ,,, A\ sn iti.olld l II{lU:'tla Rl.-carch Station :1 [tthiopia. bc ilirint 
J UIl ')8 I ,

Initiall,, m tIt(d the .\ l mi , as ,Jp n! in ptitviding ad ic and technicalsupport to h Ihll(: i Il i d ( )1t 1oip Ilmplo\enelit Project, stirled in April19M, and sinnili;l siipp , I\ ,, plmtidcd to the l.mvland Oilerop Project staIrted illN'o\s ili[her t112. ( lt cl:l:tioun tith 'he itational pire-,ra ,ishs been established inboth picrct., 	\kitl the d\t s,i h ( il:!, to plan oinoiiiig and fUtUre resarch, and intraining airt tiCs. l both pron ia, in Advisr has functioned as lit Breeder, and 
has spccial uptt ii the( lCCons- d \allowi,i piNct-tork mhcitlec 	 he clo.e intvI5'erncritiltiv tics (l tileiilOt 	 of the 

onstrnhethe national olicrops resarclh, bil ba,
actively 	

ai-lso gi\Cn the Advkior l1e ofppnrtunitv to beml,, uodin escarch, to becoimie fanili:r 'iti appropriate methodologies forinipri\illc' t i l icl\ o oilcop, anid to keep abreas: CI CITlet dCvCofplnelits1on each 
Cr( p. 

tcrn11 ii i i n ),. 	mlclips is itaiIablc in t 'lie!orm(t Iext books, sorIe relevanttlolials. reprls, and repi s, (Conoputer te-lcrcnC.s o oiler,ops are bcine, regularlyrT is Cd and iedte. oeu pa'Cs t,.c dist ribiitCd to rc:-carch stations, and reprints of-ri-tcstud iit;cls il;s lii itlcd. Specific re..licsts fOr literatufc on identified subjects
ttere met. 

Nlter tt, pha, (dohlird t\ oi-k, 	 tit. net ork is het.in ilno to achieve m1anty of itsri:nCl b c-tiVCs. ( out acts a nol,. ,cicilistli the IDiR_'-stported oilseed projectsarc established tlnounli a itctsletfcr, workshops, "i(t cxchangC of visits. However, 
tIall\ scicntists in sell-supported n1 i0 ,l Oits sill work in rernote stations, facingproblenms of scientific as "ell as psqchohgical isolation.fffort so ar hIa, c esult.Pad in th,-'-ioduction of ihrec oilcrops, newsletters. The first,.nnal mcet ing of thl();.crops Net v ,k. held in Cairo in S'ptkcber 1983, was

attended ht 25 sciCntists Iinoni ert
invited from Canada aid tile 

ntional proganis and. i'; a, ;dilon, speakers wereiiited States, A second workshop, held in India inFebruav {1985, t.,as atte idcd 1y 38 scientists frm 12 countries, vti gnest speakersfron I K, (anada. ISA and the Philippines. I he first trainingcorse is scheduled tobe held n .anuar, Fcbruarv 1987. A thit workshop was held here 	 in Ethiopia inOctober 19CM6, 	 otnd wasit attendcd In 35 scientists from 1} countrie; with guest
speakers from Canada. Swcdcn, 
 nd 1 K.lic Network acti tiles arc riot rcs:rictcJ to recipients oif I)R C grants. All scientistsinvolced in a'inual oilcrp,,research throughout eastern and southern Africa and tieIndian st'hconti nit have been invited to participate. Network participants nowrealize that this is tlhir netwoi-k. 'roung scientists irorn national programs have astrong voice in the worksthops and the newsletter, and activities are reoriented as perpartiipants' reconmineidations. Changes in activities, and in the number of crops andextent of region covered by te Network, arC underway following recommendations atthe Third Oilcrops Network Workdhop. 
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Constraints to Oilcrops Research and Production 

Oilcrops cannot be viewed in isolation from food production, oil being an important
and nccessarv food item. The situation of cilseed production in the Third World is 
alarming. A questionnaire directed to the Network participants in Egypt, Sudan, 
Ethiopia, Uganda, India, Sri Lanka, nd Nepal revealed that yield levels on the 
country average did not reach even 50% of experimental yields. Some of the major
constraints to oilcrops inprovement identified by the questionnaire are: 
* 	 nonavailability of high-yielding, resistant varieties for varying agroecologic-! 

zones, 

" 	 inadeq;iate measures for transfer of technology to the farmers, v,'ith the existing 
extension gap; 

* lack of competent rcsCarcher End trained manpower;
 
* 
 lack of backup research, good sources of resistance, and lab and field facilities; and 
* obstacles to germplasm eNchange. 
Priorities of research differed from crop to crop, and from one country to another. 
Priorities reported for groundnuts are' 

Mozambique: breeding fIm aflatoxin resistan'ec 
Ethiopia: breeding for drought resistance 
Egypt: on-farm testing 
Egypt and Sri Lanka: gerniplasm availability and exchange 

The IDRC Approach 

Although the Network is proud of the IDRC approach in supporting oilseed research, 
it welcomes multidonor coordination. IDRC concentrates on research projects deve
loped by Third World institutions that try to find their own solutions to problems. 
Most, if not all, ADRC stpported projects are conceived, planned, and executed by
Third World scientists. They are usually cosponsored by the recipienr institution's 
research program. IDRC may provide expert advice in research design and techniques
if requested, but project recipients often consult their colleagues in other developing
countries by way of research networking. Though many countries share common 
problems, the impact is felt differently in each country. Production solutions must be 
tailored to each local tradition, farming meitod, and access to technology and other 
inputs. 

IDRC Involveernt in Gr'mainu(Research 
More than 20 African countries noy suffer from food shortages, with recurring
drought conditions that have been particularly severe in ea,;tern and southern Africa. 
Population growth rates over 3% are le ,ding to increased pressures. Oilseeds and 
edible oil are in short supply, and most ofthese countries are importing edible oils at a 
high cost in foieign exchange. Yet, agricultural conditions in many of these countries 
can favor the production of oilseed crops such as groundnuts. sesame, aad safflower. 
ICR!SAI has global responsibility for groundnut improvement, and it has developed 
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an cxcellent breeding program in India. For the past 5 years. a similar program hasbeen developed in Malawi, with help from IIDRC. Groundnut is an important soura.eof protein and oil for smail farmers in eastern and southern Africa. Yet, little sustained
research has been devoted Io this crop. Consequently, IDRC has given priority togrounonut resear-ij by supporting projects ill Mozambique and Tanzania, and in
northeastern Africa: in Lgypt Sudan, and Fthiopia.

The I('RISAT' II)RC program in iMalawi gave atlead: it strongly complemented
these activities by devloping improved germplasm adapted to the region. The emphasis placed upon breeding f,, disease and pest resistance raised average yields: it also
reduced risks associated with production in small farnms that are unable to useapplecia ble am ol ls ol pesticides. fhe objectives of that program have been fulfilled.Sonic of the objectives were: (a) to introduce grot dnut germplasm from ICRISAT,
and to test and select gro, nl Lut material adapted to different agroccological condi
tins of eastc n and southern Africa; (b) t,) cooperate in strengthening the national
grotnd nitt research and development program in Malawi, Mozambique, Tanzania,
Zi mbabwe, and other participating countries in the region; (c) to enable these countries to carry on t breedinc, antd agronom ic research and testing in research stations andfarmers' fields, to incrCseCro und nut production; and (d) most important, in conjunc
tion wit,'t I('RISAT scientists in India and other centers and national programs, to
train scientists from cast ern and southern Africa. These activities have been going onfor some 5 years nov. The main breakthrough was the success of a rosette diseasescreening nursery: the genetics of resistance to rosette was found to be goverped by two
recessive genes, variety R(iand I was found to be homozygous for resistance.
Hybridizatiom techniques perfected at Malawi have helped scientists in many
countries. 

In Moam bique, with all the unccrtainties and problems; in the country, a ground
nut project was started in 1979 when the Government of Mozambique cxpressedconcern about the drastic reduction in groundnut production. The project had for itsspecific objectives establishing a germplasm collection and selecting high-yielding,
disease-resistant cultivars. Groundntt prod ntion .,vstems in Mozambique were to bestudied and Mozambican scientists to be trained. Groundnut isan important compo
nent of cropping systems in two of thc four principal agroecological regions in
Mozambique and, phase by phase. the objectives were achieved. Newer objectives
were specified to promote strong links between the project and other crop-related
research, and to strengthen national production activities, university training func
tions, and links with neighboring southern African countries.

In Tanzania, the project deals with pules and groundnuts. The main objective there 
was to develop high-yielding varieties with early and late maturity, suited to 'arious
agroecological zones. More specific objectives were concerned with developing varieties resistant to drought, insects, and diseases. Agronomic packages were yet anotherobjective, to help litilizaition bv farmers in various parts of the country. The project
could provide useful in formation for farmers in improving groundnut production.
Local and exotic germplasm were collected, planted, and carefully studied. 

In Sudan, the main objectives of groundnut improvement were to develop improvedhigh-yielding cultivars in rainfed cofditions and to develop cultural practices for 
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irrigated groundnuts. The achievements have been presented by the Sudanese partici
pants here. 

In Egypt, ground nut is mainly used for human consumption and export, and not for 
oil production, limiting our interest in the crop. Yet, they succeeded in developing a 
new variety, NA32, which matures in i20 days, 30( days earlier than the commercial 
variety, Giza 4. It has better pod characteristics, with about 10(i higher pod yield. 

In Ethiopia, where one phase of 3 years has almost elapsed for the Lowland Oilcrops 
Project, which inrudes groundnut, sesamc, and safflower, groundnut adaptability 
tests in major ground nut-growing areas of the COlntry have been continued, and 
screening methods arc being developed for disease resistance, especially to leaf spot 
and rust. This offers hope for increased oil production with impact on local consump
tion, agroindustrial potential, and export potential. 

Overview 

One recommendation of our last oilcrops workshop held here inOctober 1986 was 
that some crops co)uld be better handled by relevant institutions, avoiding duplication 
oi effort. In the Network, soybean was left out as more relevant to other international 
organizations (I NTSOY I[TA). Brassica and sunflower may be similarly phased out. 
With groundnuts, IDRC has been supporting the crop through projects in Egypt, 
Sudan, Tanzania, and M oz'ambique and through ICR ISAT in Malawi. We have now 
decided that ICRISAT is in the best position to coordinate ail groundnut work in 
Africa and Asia. This does not affect existing or forthcoming projects involving 
groundnuts, but emphasizes the coordination needed from ICR ISAT. During visits to 
many: of the national projects in Africa, I have found that scientists there appreciate 
the germplasm, breeding lines, arid assistance already given to them by the ICRISAT 
regional program in M alawi. We can rest assured that ICR ISAT will fulfill its role in 
developing gromndrutt research and production, suited to couniries in eastern and 
southern Africa, and that such improvements will spread to other regions as well. 
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IITA's Grain Leguijile Improvement Program 
in Relation to Eastern and Central Africa 

S.R. Singh 

Director, Grain Legume Improvement Program
 
International Institute of Tropical Agriculture (11T4)
 

PMB 5320, Ibadan, Nigeria
 

IITA's grain legume improvement program has the responsibility for the improve
ment of cowpeas, Vigna unguiculata,and soybeans, Glycine max. 

Cowpeas 

Cowpeas are believed to have originated in Africa, with some studies pointing to East 
Africa, stretching as far north as Ethiopia, as tie primary center for domestication of 
the species, and others concluding that West Africa is the center of domestication. 

Cowpeas are cultivated mostly as a mixed crop with cereals and cotton in hot, dry
regions. They are well adapted to low rainfall and tolerate drought and acid soils. 
Therefore, in most arid regions, it is it favored food legume at subsistence-farm level. 
Like other grain legumes, cowpeas fix nitrogen efficiently, up to 240 kg N ha-'. They
provide a high proportion of their own nitrogen requirement, besides leaving a 
fixed-N deposit in the soil of up to 60-70 kg ha - for the succecding crop. 

It is difficult to accurately estimate the area cultivated or production levels, due to 
the diverse cultivation and utilization of the crop. The best estimates for eastern 
Africa, based on data collected by scientists at IITA through national program 
scientists, are indicated in Table 1. However, there appears to be a far greater potential
for cowpea in this region. 'ue to the continuous drought situation that has prevailed in 
recent years. 

Cowpeas are consumed as green leaves, green pods, green peas, and dry seeds. Not 
only are they important as a source of human food, but they are also used as fodder for 
cattle and as a cover crop. Dry cowpea seeds hi.,. e about 24% protein and 62% soluble 
carbohy"rates. Lysine content is relatively high, making cowpea an excellent 
improver of the protein quality of cereal grains. Cowpea leaves are also high in protein 
cuntent. [he fresh leaves contain about 5%protein, and dry leaves about 23%. The 

ICRISAT (International Crops Research Institute for the Semi-Arid Tropics). 1987. Research on grain
legumes in eastern and central Africa. Summary proceedings of the Consultative Group Meeting for
Eastern and Central African Regional Research on Grain Legumes (Groundnut, Chickpea, and Pigeon
pea), 8-10 December 1986, International Livestock Centre for Africa (ILCA), Addis Ababa, Ethiopia.
Patancheru, A.P. 502 324, India: ICRISAT. 
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Tablc I. Estinmated cowpea production in eastern Africa. 

Count ry 
Area Production

('000 ha) ('000 t) 
Ft hiopia 136 34Uganda 151) 42Taniania 120 30Kenya 160 48Suian 60 
 15Somalia 70 20
 
Total 
 696 189 

lea% s are rich in calcium, irotn, phosphorus, /inc. [+carotene, ascorbic acid, and folicacid, thutis oflcring an excellent souIce of green vegetable. particu:u-rlv' in arid regions.('owpca %elds. cesmer, have renlai ned low, with dry grain vtelds of traditionalvarietics cst inlatcd ,it ahoutitt 250 kg ha i. f lowever, cowpcas harvested as green pods inthe IIuiid tropic yield ItIp to 20 t hIa 1 wit h cowpea varieties where leaves areharvested as green \CgCtablc, giving yiels that approach 30-40 t ha I or 3-4 t ha I ofdry weight. Low gra n viclds in Africa are generally attributed to poor crop bushanldry, insect pcst, diseass, drought, and poor plant type. In tile nidaltitudeecologies, co\%peis also stiller front the effects of cold temperatures. In spite of theseconstraints, cowpca area has remained stable- the potential for further expansion issignificaIt, once tile pests constraitt is significantiv reduced. 

lIT-, s Research 

IITA's scientists, workitlg in close collaboration with national prograni scientists andwith advanced instituties universities in Europe atd North America, have madesignificant advances in solving some of the constraints. The major thrust artd emphasiswithin tile prograni has been to develop cowpea genotypes that have hilh and stableyield potentia, "Thecowpea lines developed so far Ilavc the following trails: multipleresistance to several diseases. resistance to one or two ntlaJor insect pests: resistance to
drought: tolerance of' high temperattire: 
 determinate, tIonphotosensitivC lines Withhigh yield potential: senlidcternminate and semiphotosensitiv.e liiles \with high yieldpotential: early (60 days) alid iledium (75 80 days) maturing linties: grain type, harvested as dry grains; vegcetable type, harvested as green pods: dual purpose, leavesharvested as green vegetable of fodder for cattle as 
well as dry grains: and different
seed color white, brown, black, and red with different seed size and smooth or 
rough seed coat. 

Each year, advanced nurseries in the fortn of international trials are sent to nationalprograllis, upon requnest, for evaluation by national scientists. Some of the linesselected from these trias are utilized in na'ional breeding programs; others have beenreleased or seeds ate being multiplied for cultivation by farmers. Tests conducted inKenya and Tanzania indicated that 11T821)-889, a red-seeded, early-maturing line that 
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has multiple disease ,esistancc, is a promising line for eastern Africa. Two early
maturing lines, IT82[-16 and IT82E-32, are being multinlied for cultivation in Ethio
pia. Scvcral other cuwpea lines that appear promising for Africa have also been 
identified. 

Soybeans 

Soybeans are telieved to have origit ated in northeastern ('hina a were first dornes
ticated in that region around the I Iti century BW. It appears they were first introduced 
in North Africa in the late I800s and later spread to Fast Africa. It is believed that 
carlier elforts to gl-orw so bcalls were undertaken either b\ those who were interested 
in exportine the crop ,I h\ missionaries interested in alleviaiting malnutrition 
problehns. 

So\bCanS arC best cuili i ated in ccologies where Imaic 1"',rown. It folns an excellent 
grain legnle crop that can becrown ill association with illai/C, cii her as aimixed crop 
or in rotation. It tolciaes excessive imoistuie ,and drought stress belier than mai,,e. In 
regions -hieInaic oltn suflers dr,)ught, soybean is recog iii/edi as animportant
alterni,.tis e crop. Soybeans, as ssth other grain legumes, provide their owi nitrogen
relrirnleents throiuh s\mbiotic nitrogen-fixin bacteria, and it has frequently been 
obse.r\ccl thti a cereal crop follows ing soybeans is superior to :i cereal following a 
cereal. 1-or examnpl. lng-teirm cxperiments en two different soil types in Zambia have 
shown ia 30t) yield aclantac for nail/e tollowinlc soybean over nlaie following
mar/e. 

The productiol ind utili/ation of soybeans in this region is still in its infancy.R,}ecentl\, however. ses\eral ci.iti{.s includinc Ken'lya, lan.arnia, Egypt, Sudanl, E"thi
opia. and /aire have indicated keen interest in the research and development of this 
crop. So\ bean iSa protein rich cIop: it contains about 40"7 protein. The nutritional 
quality itI the protein is also hih, Sinee it contains a high amount of the essential 
aMio acid, ivsi ne. 

Most cereals, %A lrinlhich the lnalor part of the people's dliet in many developing 
countries, generally lack ilq anmIOtts OfutIUMe high duality protein since the, aie low 
in the essential amino acid, lysine. 1lo\wever, the,, contain relatively adequate anlounts 
of ruethionine. the alino acid in wvich soy protein isdeficient. Therefore, combining 
soyb,.ans with almost amny cereal results in a \\ell-bhalanced diet of high quality protein.

Soybeans also contan abicu '7 01) good qu ality edijlie oil. Therefore, there is 
considerable potential for soybeans not only as a source of high protein food for 
human beings, but also tor aniial feed and oil. Soybean yields are high (about 1500 kg 
ha - I) conpared to other graiin legu mes. S-oy beans are also c)ornparat ively free from 
insect and disease infestation. 

IITA v"Research 
Peseareh on soybean was iaitiated at IITA during 1970, considering that it is a 
protein-rich crop with much potential in Africa. It can produce the highest yield of 
protein per unit of land area of any plant or animal food source, while at the same time 
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producing calories. Therefore, it is the crop most likely to reduce the malnutrition 
problem, by reducing the protein deficiency in the shortest period.

During this early phase of research, IITA identified the major constraints prevent
ing widespread cultivation of soybeans in tropical Africa. These were: poor seed
longevity; inadequate nodulation with indigenous soil rhizobia; pod shattering; lack
of improved varieties adapted to the region; and little knowledge at home or village
level of soybean ttilization as food. 

It was recognized that seeds of most varieties did not store well under tile conditions
Of high humidity and temperature that prevail through much of the tropics. This made 
soybean production extremely risky for tropical farmers, since the seeds from one season were not viable till the next. Most of the improved/introduced varieties often
could not be stored for more than 3 to 6 months under ambient conditions without 
complete loss of seed viability.

Another major cotistraint to production was that most of the improved introducedvarieties required incorporation of rhizobium inoculum in Withoutthe soil. this 
inoculum, the plants did not nodulate sufficiently and remained yellowish, resulting in 
poor yields. This was duie to the incapability of the soybean varieties to utilize the
natural rhiiobium present in the soil. Pod shattering was also common in many
varieties. fhis probleni was particularly aggravated with intermittent rainfall and hot 
dry conditions at the time of harvest. 

IITA's research concentrated on solving these three major biologic,! constraints to
soybean production. Iy screening a la, ge collection of tropical germplasm, "promis
cuOUs" soybean cultivars were identO J that nodulate freely, utilizing the natural
rhizobium present in the tropical soils. Similarly genotypes were identified that were
of the nonshattering type and also had good seed longevity. Through a well-organized
and extensive breeding program, these traits have been incorporatcd in soybean lines
with desirable agronomic characters. Many of these lines have already been tested by
the national programs in the region and several lines appear to be promising.

A constraint to the expansion of soybean cultivation as an important nutritious 
food for African people has been the lack of proper technology for postharvest
utilization. Even though this is well-established in Southeast Asia, there is an urgent
need to develop a suitable technology at village and household levels to suit local orregional requirements. IITA, in collaboration with the International Soybean Pro
gram (INTSOY), has recently initiated a soybean utilization program, which includes
the development of soybean utilization at tile household and village level. Under this 
program, simple methods of utilization of soybeans are being developed. 

Future Potential 

IITA has developed cowpea and soybean genotypes that appear to be suitable in the
region. However, there is a need to extensively test the material for local adaptability,
disease and insect reaction, and other desirable plant characters. 

There is enormous potential for cultivation of cowpeas in the arid regions and also
during the short rainy seasons. Preliminary tests conducted in the region have indi

108 



cated ayield potential as high as 2000 kg dry grain ha-' when cowpea is cultivated as a 
monocrop with improved practices, involving improved varieties and insecticide 
protection. Similarly, several genotypes appear to be suitable for mixed or relay 
cropping systems. Multiple disease resistant lines, with resistance to aphids and 
bruchids (storage pest), form a valuable part of the improved germplasm (Tables 2 & 3). 

Table 2. Cowpea lines with multiple resistance to diseases' and to cow'pea aphid. 

Mean yield
Variety Seed color Naturity (kg ha-') 

IT811)D-10202 Red Medium 1300
 
ll821)-182 Red Medium 1500
 
1183S-720-2 Red Medium 1000
 
1-83S-725-18 Red Meditm 1300
 
1183S-742-I I White Medium 1200
 
1183S-872 Red Medium 1400
 
1-184 1-I -108 White Ealy 1400
 
IT84S-2246-4 Br wn Early 1500
 

1.Bacterial pustule, bacterial b anthFacOSie, mosaic cowpcaiit, CoI,pCa aphid-borne Mirus, yellow 
mosaic virus, hrown blotch, septort a.\ch blight, scab, and ccicospora. 

2. Also resistant to bruchids. 

Table 3. ( owpea !ines with multiple resistance to diseases' and to cowpea bruchid. 

Mean yield 
Varictv Seed color Maturity (kg ha-i) 

11); 1)-994 White Medium 1500 
1181 )- 0)7 Red Medium 1400 
IT8 D-1020: Red Medium 1300 
118 ID-1 137 White Medium 1400 
IT82D-453-2 Brown Early 1500 
I182D-504-4 Red MediuAi 1300 
IT821)-7 I Cream Medium 1300 
IT84D-460 Brown Early 1400 
IT84S-2246-42 Brown Early 1500 

1. Bacterial pustule, bacterial blight, anthracnose, cowpea aphid-borne mosaic virus, cowpea yellow 
mosaic virus, brown blotch, septoria, web blight, scab, and cercospora. 

2. Alvo resistant to aphids. 

Most countries in the region have large dry arid regions and, in addition, several 
countries have experienced drought for extended periods. In severely affected areas, 
there appears to be a widespread malnutrition problem and unless some long-term 
measures arc undertaken to enhance the cultivation of drought-resistant crops, this 
problem will continue. Cowpea, as a protein-rich crop and one of the most drought
resistant grain legumes, has a definite "'dvantageover other crops. Its value is even 
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greater when flexibility of utlization and consumption are considered: leaves, green
pods, green peas, and dry grains. The carly availability of green leaves following the 
long dry season, and the utilization of dry leaves which are stored and consumed
during the off-season, are of critical importance. Several count ries in the region have
indicated k,cui interest in ih,,development of this crop, especially for hot dry regions.

Soybean. though still lot wvell eslablished, has a great potential as a source of animal
teed a:id edible oil. Alo.,,t all tile countries in the region, where animal feed is
tinpertan)t ,and there is tdelici. iII cbIc oil, have indicated keen interest in the
'-Celopn.cnt of this crop. At t 1985 svIlposina oil soybean for eastern Africa, held at 
Nairobi. Kenya, it wal., concluded that: 
Slhe soil and climll;i co.ditions in last Atlfica itre conducive for growing soybeans.

* 	 Sovbean is a c illpalaiivclv low-cost eL-n) terms otp ill inputs, when coilpared to 
other edible oilseedctl,,1r glo\ros iin these cotnntlic\. 

* 	 It will lot only help coililit ics to tike up edible oil deficits, but will go a long way in 
alleviatite, prottein dc1lciCnc\. 

* 	 l.ivestock is an itccial pitt o)ithe latiniit sy'stcles ill most of the eastern African 
couit1nicS, alld tle( pro)tin-rich ,til,neal cart used in the livestock feeding
ind strs. 

Sovbealt lilis uccliipcd itt I11A alppa; to, bc ,i:tthle near the equatoi ( 10'N or 
10 	S1. Ilc c;tn be 11row\n Ik t seallevel to :ataltitude of I0 i. IlowevCr, there is a
aced toe.xtclsi\lc. evialate the rC tll;i( l and to idldeltitfY' lincusuitianle for the different 
ecoloties and croppit sv ,tcis. 
IhereSis atgreat potCtil to dC\elop this Crop it',itnmjor nittritious food for people

in reiOns wAhCrC ppulattiOn coitittiles to gro\\ at vcrv ligil raktcs. Therefore, a strong
case ext ts to intiate and sutppolt resClCIcli o'lbcat ,tili.ation in the region to meet 
the needs of tile people. I ,ncss well-plai ncd rescarch is undertaken for utilization of
soybeans at the licuschhold and village Ic'%Cls, it \iIllretain a comnercial crop used 
nIainly as a soiree of Cdiole oil and animal teed its undoubted 

humnan nutrition may nt be fully realiied. SoYluca n products, such as soy rmnilk and
 
wcari rg foods. are 


ainrd advantages in 

alreadv in great dern~tnd itt several countries in Africa.
 
In coRclusiri, owpCas and sovbcallste prinarily grown in different 
 ecologies,

and they co)rnpleriient each other as ra inleg tlc crops. Cowpeas are traditionally
cultivated in ial)ilal soils in diverse ecolopics in arssociation with nillets and
sorLhu n, aid t hes,: cll beeUltivated \wit ii maic ai] cotton. S ovbeans are best suited 
as art alternative crop to rtaize, but can be grown with sorghum and cotton. IITA's
effort continues to develop stable, high..yiclding lines suitable for the different ecolo
gies and cropping sysierns, witht the principal airim of improving the income and
nutrition of farm families. The most recently developed cowpea varieties are more
suitable and adapted to tI"needs of small-scale farners. Similarly, soybean lines with
free riodulation and good seed longevity also show promise for small farm cultivation. 
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Nutritive Value of Crop Residue and Byproducts 
of Groundnuts 
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P 0. Box 5689, AddisA.baba, Ethiopia
 

The major crops in agropastoralist ftarming systems in Africa can supply important
feed resources illthe iorm of crop residues and agroindustrial byproducts. This is well 
recogniicd for cereals, but it is also true for the grain legumes, groundnuts and 
cowpeas, in West Africa. HIowever, tihe importance of crop residues aid byproducts as 
livestock iced ha:; bcen ignored li programs for improviig crop production. Crop
breed ing can have a tremendous imrupact on tile LIllantVitv ani nuritive value of crop
residues prod uced, and it may also influence the uturitive value of byproducts. This 
paper discu:scs the niu tritivc valtic of the crop residue and byproducts from grould
rlits, ilirelation to the potential infl aence that crop impro /eilent programs could 
have of improviigi their ttili,ation by livestock. 

The (rop Residue from Groundnut 

The inutritivc vauc of the crop residue from grotiidut is highly variable. In West 
Africa, it is rel'c'red to as hay. which implies a higher nutitritive valhe than other 
available feed resources. Analyses presented in Table I iidicate that both leaf and stem 
fractionus arc above mainitenance levels in crude proteii and digestibility. This sample 
came from Gambia, where groundnut Iay is fed on farm to N'dama oxen or sold to 
traders who use it to fattcn sheep for sale durirg religious festivals. The leaves contain 
a low level of neutra-detergenit fibcr, which would alloW aihigh level tf intake. 

However, otlicr studies have reported a lower nutritive value of grounidnut straw or 
haulms. The crop residue in these reports had crude protein cotitents of approximately
9%, although goats were able to cat over 3i*of their body weight. The variation in 
nutritive vdue could be related to method of harvest, amrount of leaf shatter, and tle 
vegetative characteristics of the variety grown. The amount of crude protein and fiber 
reported for the straw are similar to the stem fraction reported in Table I. Leaf loss 
may have occurred before and during harvest, or the varieties used may have had a low 
leaf to-stem ratio. 

ICRISAT (International Crops Research Institufe for the Semi-Arid Tropics). 19S7. Research on grain
legumes in eastern and central Africa. Summary proceedings of the Consultative Group Meeting for
Eastern and Cewal African Regional Research on Grain Legumes (Groundnut, Chickpea, and Pigeon
pea), 8-10 Decemnber 1986, International Livestock Centre for Africa (ILCA), Addis Ababa, Ethiopia.
Patancheru, AT. 502 324, India: ICRISAT. 
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Table I. Nutritional composition and in vitroapparent digestibility of the leaves and stems 
fron the crop residue of groundnuts. 

Component Leaves Stems 

Crude Protein (7I II)IM 
Neutral-detergent fiber ((7 
Acid-detergent lier ('; 
l.ignin ((7 DM) 
Silica (Ci 1NI) 
Salubhle phcnolic, ((7 )M) 
Insoluble proanthocyani
In vitro uicstibility (I' 

)M) 

)M) 
din

I)M) 

s (As5,) 2 

14.6 
36.7 
31.1 

8.3 
11.0 
23.8 
0.274 

58.7 

10.8 
49.7 
44.2 

9.5 
0.7 

28.2 
0.234 

52.9 

1. DM : I)ry matter. 
2. Absorbance at 550 nm. 

The leaves and ste ins also containia moderate amount o( polyphenolic compotnds 
(lignin, insoluble proantliocyanidins, and sOluble phenolics: Table 1). The high 
ainount of lignin in leaves is characteristic of plants containing proanthocyanidins and 
may explain the hw digestibilit' ofthe fiber in high quality groundnut hay. Polyphe
nolic compounds lower protein digestibility, but the effects of tannins on protcin 
utilizatiot in ruminants can also be positive. 

M ore research is needed on factors affecting the nutritive value of the crop residue, 
such as harcst and storage methods, varietal differences, and the influence of crop 
breeding. This research should be linked with laboratory determination of nutritive 
value and feeding tria!s, with the objective of developing improved animal production 
systeis through better utilization of the crop residue. 

Agroindustriallyprodurts from G(roundiiut 

Groundnut cake isthe most important byproduct of the oil extraction industry. Other 
byproducts such as hulls, dust, and skins (testa) bave also been used to feed livestock. 

Grotund nut cake is high in crude protein and digestibility, and low in fiber content, 
compared to other oilseed cakes such as cottonseed and niger seed (Guizotia abyssin
ica) (Table 2). This composition makes groundnut cake a better protein supplement 
for simple-stomach liveslack, especially poultry. Niger seed and cottonseed are usu
ally not d ehulled before oil extraction. Therefore, they contain relatively high levels of 
lignified fiber, which lowers digestibility. 

The greatest constraint to the utiliation of groundinut cake is the presence of 
aflatoxins prodLdced by the fungi, Aspwrgillus flavus and A. parasiticus.These fungi 
grow on groundnuts both before and after harvest. Conditions in many groundnut
producing countries in Africa and elsewhere favor the growth of these fungi. Aflatox
ins are potent hepatocarcinogens and also cause liver necrosis, depressed immunity 
and resistance to disease, and death when prcsctt in toxic levels. At subclinical levels, 
aflatoxins depress growth rate, feed efficiency, and overall productivity. An outbreak 
of Turkey X disease in Great Britain in 1960 was caused by feeding contaminated 
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groundnut cake and led to the discovery of aflatoxins. However, aflatoxins have now 
been found in several other livestock leeds including maize, cottonseed meal, and 
copra meal. All sdiniples of ground nuts and ground nul pellets from edible oil plants in
Nigeria were lound c.ntaminated with aflatoxins. All Sanples of ground nut eal (n= 
14) imported into Poland were also contami nated. 

Tihe magnitude of the troblem o! aflatoxins iI gro und nuts should not be 
underest imatod, because the cake is art inportant export in many countries an(d could 
also replace imnported feeds lor poul rv and s%[lie. The development of Aspergillus
resistant varieties would ielp solve the aiflatoxin problem. Polyphenolic compounds,
such as flavanoids and tarimi,. Mrc known to inhibit fuLgi, aid these compounds are 
present in lllob-resistant cult ivars of so-glir. 'he testa of soic troundnut varieties 
are also rich in these cotiipotrjds. , discusscd belOw. The interaction between varietal 
differences in susccptibilit to A. pci.giIls l;, u.s and the content and types of 
Ipolyplieioli coopotiUdIs pieselr! needs 1t b' deIrinred in rclation to the utilization
of, -ror ltdnuts ts food lot htullrs arid livestock. 

(Jrotlndriot huHls have a hili content ot rrcutral-dctcrguilt fiber and lignin and a low
digestibility ( Iable 3). lhcy are useless as livestock teed, except possibly its a roughage
addition to feedlot diets at a level below l0'( of the ration. Incremental additions of 
lirills to rations for swine caused a linear increase in fced intake, which allowed for no 
change in average dalily gailn but caused a lincar decrease in feed efficiency. NaOH 
treatmtent of groundnitlit ulls decreased eutrail-detergent 

digestibility, but it had 


L fiber arid increased in vitro 
no effcCl otl nutrient utiliZat io, by lambs fed r,-eaCtd hulls 

compared to untreated hulls. [he best use of the hulls is as a fuel at r near the 
oil-rxtractioni plant, or as a source of fiber for pulping.


The corrupositiot of gnoitlrrrt (Lust 
 indicates that the fiber fraction is indigestible
('I able 3). Fhis frtiction nita, oi-iginate from the hulls. However, the crude protein 
content is 3 tittres that ofthe hulls. The high crude Protein content may derive from the 
test. arrd nruts cracked during tihe dchulling process. The dust would make a good 
protein supplcet,,rt for rumnnMts fed for moderate levels of production. 

Table 2. Nutritional composition and in vitrodigestibility of groundnut cake, cottonseed cake, 
and niger-seed cake. 

Niger
(Iourtdrtll Cottonseed seed

Component cake cake cake 
('rude Protein (f' I)M) 55.9 22.9 28.9
Neurral-detergent fiber ('i )M) 18.0 49.2 39.5
Acid -den .rgent fiber (%. )M) 11.7 38.6 31.5
Lignin (o. I)NI) 2.9 10.2 13.8 
Soluble phenolics ((1DM) 28.7 

2Insoluble proanlthocyaridins (A55()) 0.107 
In vitro digestibility (%I)M) 74.1 54.3 55.5 

t. DM z Dry matter. 
2. Ahsorbance at 550 nm. 
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Table 3. Nutritional Composition and invitro digestibility of groundnut hulls, dust, and skins 
(testa). 

G roIl ndnuI Groundnit Groundnut 
(oiupolloeni hulls dust skins 
(rude rotein t 7 1 
Neutral-detergent fiber (I I)M ) 
Acid-detergent fiber (; I)Ni 
I0ig in (''; DM) 
SolublC phlicis )i NI) 

6.7 
78.8 
73.1 
31.4 
12.7 

18.9 
45.6 
40.1 
17.8 
27.6 

19.0 
33.1 
25.0 
6.4 

44.6 
Insoluble f) i llhoc (,,\,)-
In irO i igestibility ("i1) M) 

0.020 
9.6 

0.094 
47,3 

0.483 
53.2 

I IDM : i %tlltlc. 
2 .\ hsorhancc all55(1 Ini 

Although groundut skiils (testa) have a relat iveiy high crude protein t.ontent, theyalso contain high levels of tannins and other polvphenoli compounds (Tahle 3). 
Inclusion of skins in diets for swine and cattle depressed protein dige:;tibilitv, nitrogen 
retentio. and average daily ga in. Increasing the Crude protein conLtent of the diet with 
SO.,)btill nIICtl r Ur(a lt.'IC been shown to overcome tlie detrimental effects oilgrowth
of feedlo steels fed diets containing skils. I lie most importallt aspect of'polyphenolic
cOInpoLIIds i,the skins is the possibility that they inhibit the growth of Aspergfllus 
lil us. While tilis possibilitv has reportedly been studied, rIclrence, on the research 
are not readily available. 

Conclision 

I'he ilnportinCC of alnilal liutrition !n itmproving the utiii/ation of'groundnits is thus 
apparent. Ihe crop residue camobe a valuable feed resoLLrCe as alead' realized inI 
(i mbia,Setnega , and other parts o'\Vest Africa. Inprovements in yield aind nutritive 
vai LIC could be gained through better agronomic practices and the use of dual-purpose
\'aricties. The rcoblem of atlatoxins in groundinit cake needs to be solved, in order to 
ilmprove tie 'ltiliation oL this ilportantit agroindustrial byproduct. 
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Multiple Uses of Pigeonpea 

J.F.M. Oiiim
 

Winrock 	International Institute for AgriculturalDevelopnent 
Si?-CRSP, A,0. Box 252, Mseno, Keiji: 

Grain as Human Food 

IPigeonpca is piri imIrly !ro\n for its grain as human !'ood ---usually as a pulse, but a'so 
as a green vcectahle. The grain contains about 20%7 crude protein, with an excellent 
balance of Csvent ia) uamin. acids. Pigeonpea grain yield has been reported to be as low 
as 1 2 kg ha il ealdat nder inlercroppiig wi'h mnaize and sorghum, and as high as 
5000 kg ha Ia, :i niono(,icaltture in Queensland. Australia. The average pigeonpea grain 
ieid in Kcuva i et mated'a aiouit 100) kg! ha-l when intercropped with maize or 

soilhlulll. 

Grain as !eSource of Proctinin Lisestock Feeds 

Although the mjor markei lor good quality pigconpea grain is for human food, 
hyproducts of split pignc,p,.a (dhal) amW shrivelled grain go for livestock feed. The 
present high cost of animal sources of protein feeds, such as fish and bonemeal, makes 
it likely that high qualitY plant proteins will be increasingly utilized because they are 
1tany tmi ue chteaper. 

Pigeonpea (;rinin IoaltrY Nutrition 

There are several reports iWtie literature on feeding various rations of pigeonpea to 
poltrV, Inclusion of up to 30(' pigeonpea in meals increased the growth rate of 
chickens above the basal growth rate obtained when soybean and maize were the only 
sources of protein. 1-Iowever, growth was depressed where higher levels were used and 
this has been ascribed to inadequate levels of typtophan, phenylalanine, and cystine 
amino acids. But the reports conclude that pigeonpea is a highly acceptable protein 
source for all classes of poultry. 

I 'RISA'l (Inteinational ('rops Research Institute lor the Semi-Arid Tropics). 1987. Research on grain
leguOmes in eastern and central Africa. Summary proceedings of the Consultative Group Meeting for 
Eastern and Central African Regional Research on Grain Legumes (Groundnut, Chickpea, and
Pigeonpea), 8-10 December 1986, International Livestock Centre for Africa (ILCA), Addis Ababa, 
Ethiopia. Patancheru, A.1P, 502 324, India: ICR ISAT. 
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Pigeonpea Grain in Pig Nutrition 

There are few studies reporting tile use of pigeonpea grain as a protein source in pig
rations. lut pigeonpea seed, comprising about 63% of the dry-matter (DM) intake,
has been used for this purpose with chopped banana stalk and rice bran in Thailand. 
Results showed that boiled pigeonpea, whe, added to the ration, increased the 
live\keight gain by 590'(' when cormpared to the basal feed, and 35((; when compared to 
tile commercial feed. 

Pigeonpeaas Forage 
Pigeonpea provides an excellent forage to Yieldlivestock. of forage depends on 
growing Conditions, including soil fertility, variety planted, and cutting frequency.
Forage yields of pigeonpea have varied from 2200 kg ha-1 in Trinidad to 57 600 kg ha-I 
in ('oloibia. Act 1al yields of edible f ragc mitst he est irated, since stern content can 
be as high its 5(: of tile 1)l1 yield. 

Pigeon pea forage has a high percentage t;fcrude protein (CI This changes with the 
age of the crop, wit lithe proftin content higher when the crop is young. At M ai.eno in 
Western Kenya, a cutting frequency trial was .ondutted on two pigeonpei, sp:acings.
Cutting tratmcrits were after 2,3. 4. 5, and 6 months from planting. ('P yields per unit 
area of land were then calculated for lie various cutting stages. CP in pi:.eonpea
forage was highest (28' ) in tie 2-month cuting and low'est (14%) after harve,;ting dry 
pods.The high,.st yield (over 1000 kg h i) was obtained at thre 6-month c,li;lg,with a
spacing of6I 31 cm. 

II another culting frequency experimerit ,.tI :rseno, comparing the forage produc
tivity of pigcoripcii, Sc>herluia, and leucaena to a Single crop of' maize stover, all the 
crops ",crc planted at 90. 3) cin. The legurmes were cut at itheight of60 ciin from the
ground every 2 months. 't hree cuttings were done bN the time the maize crop washarvested. Sesbaiia. with IIM yield of 7529 kg ha-'. significantly (P = 0.05) out
yielded maite and pigeonpea, whose yields were 2769 and 3118 kg lia - I, respectively.
There was, however, no significant (P z 0.05) difference between sesbania and leu
cacnia, or hctweco letucacia, pigeoripea, and maize. The same trend was true for CP. 

The data showed that only sesbaniia was clearly superior in forage DM and CP
 
yieIds, whie leucacnia and pigeonpea were about the same. Pigeoupea establishes
 
faster and is more drought resistant than leucaena initially, and its forage does not
 
contain any known toX ic sIbstarices like tie miimosine in leucaena therefore, 
 its 
potential as a forage is certainly higher than that of leucaena.
 

Sixty pi.'eoripca lorage samples from western 
Kenya were collected and analyzed
over 3 years for their ash, CP,neutral-detergent fiber (NDF), and acid-deergent fiber 
(ADF) contents. Some Cultivurs showed significant differencs (P 7:0.05) in these 
characters. Significant differences are also probable in other nutritional characteris
tics, like digestibility and palatability. While t!'( observed quality differences must 
have been strongly influenced by both the plants' phenology and the environment,
genotypic differences must have also been a major factor. Because of this possibility, 
an experiment was set up in 1984 to test several pigeonpea genotypes for their 
agronomic, forage yield, and quality differences. 
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Table I. Means of some nutritional qualities of tile five pigeonpea cultivars yielding highest 
crude protein (C'P) from a 35-entry trial at Niaseno. western Kenya. 

.\cession U'1Ash C' ) (7 NI)F (7 At)F 2 

NIPI 688 5 6.70 28.94 27.8S 28.84 
N1)P 673 2 7.11 27.25 47.30 42.58 
N P' 675 3 6.89 26.72 49.71 32.89 
N1 l' 695 I 6.51 26.69 51.84 30.04 
NI' 707 2 5.83 26.47 41.63 32.98 
Mean of 5evs 6.62 27.21 45.67 33.47 
Mean ol 35 cvs 6 80 24.12 46.14 36.40 
Rangc of 35 cs 5.14 8.51 19.51 28 94 37.88 56.10 28.07 51.00 

.N )"- Ncutral-drctrgcnt liher. 
2.At)I: =Acid-deteer ni libcr 
3. NI T' Nairohi pigcotupca. 

Itthis Iril, 35 acccssions from the largest pigeonpeIt germ plasm bank in Kenya at 
the University of Nairobi were screened in a replicated trial. Table I shows the 
performance of tIe five cultivars that had the highest CP contents, with their ash, 
NDF, and AI): content; also shown. 

I'igeonpea has an excxilent fola'ge Miten,.and there is a tieenldous scope for 
selecting cultivars with not only higher grain yields but also higher forage yields and 
('. National and international gerrnplasm baks should include in their descriptor 
lists foragc quality aspects of crops. 'Ihis v.ould be a great advantage to small-scale 
farmers, sIho not only gr ow food crops butl also keep some type of livestock, often 
raised on a diet deficieut in protein. 

In the African countries where pigeonpca is grown on a large scie (such isKenya, 
LIandra, lanzania, and Nlalawi), once the pods have b,.een harvested, livestock rush 
into the fields and strip off all the foliage and .oung twigs as forage. Goats and sheep 
alsO pick up leaf litter from the ground. Although this forage is rih in protein and it 
hencl its the livestock a great deal, the large qrant ities of biomnass left over in the fields 
after har',lvesting are eatert away within a day or two by iarge herds and flocks from the 
neighborhood. It is, therefore, important to find a way of preserving the valuable feed 
and releasing it slowly to the livestock as a protein supplerent especially d ring 

periods of shortage.
pigeontpea hayrnaking has been studied in Maseno,Kenva. One approach was to 

prr serve surplus pigeonpea forage from fence-rows and fields, while another was to 
preserve the leftover forage after harvesting pods. Ilr both cases, stern,, are cut and left 
in the field for two sunny days. Dry leaves then shatter from the stern. These are shaken 
off the sterns, gathered, and store(] in bags. The qLuality of several hays from grasses 
and three forage legumes sesbania, leucaena and pigeonpea- -were compared after 6 
months (Table 2). The CP levels of sesbania arid pigeonpea increased above those of 
fresh forages, while that of leticaena decreased. While reasons for such increases are 
not -!!ar, it was obvious that pigeonpea and sesbania hays retained good qualities. At 
CP . els above 30%, these legume hays become protein concentrates that can play an 
important role as protein supplements in livestock nut,-ition. 
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Table 2. Crude protein (CP) contents of forages and their hays. 
%CP in fresh %CP in % Change inSpecies forage 6-month old hay CP content 

Sudan grass 13.8 13.4 
Hana grass 14.4 

- 2.9 
16.0 + 11.IMixed grasses 10.3 9.4 - 9.71 uC'aena 26.6 19.3 - 27.4Pigconpea 28.2 36.7 +30.1Sesbania 26.9 36.0 +33.8 

As far back as 1920, pigeonpea was grov n in Hawaii for beef fattening. Carrying
capacities of good stands of pigeonpea va ted from 1.2 to 3.7 head ha-', with averagestocking rate of 25 animals ha-' a-1. Av'.age daily gains were from 0.7 to 1.25 kg ha-'
day -', resulting in liveweight gains if 1120 kg ha-' a-'. These results indicate thatpigeonpea has a high nuLritivc value its reflected in high levels of gains head-] day-I,
while the high production demonstiates this legume's steady production of DM 
throughout the year.

In another study cond uctcd in Hawaii, where pigeonpea was utilized as astandoverforage for the dry season in two major trials, the performance of beef cattle on
pigeonpea was compared to that on mixed grass pasture. Here again, pigeonpea wasmuch superior to good quality mixed grasses; in one experiment, the live weight gainfrom pigconpea was 248 kg ha-' against !40 kg ha-' from mixed grasses, in another 280
kg ha-' against 181 kg ha-'. Similar results have been reported in Australia, Zim
babwe, and Brazil. 

Experiments at Maseno in Western Kenya with pigeonpea as a source of protein fordual-purpose goats (meat and milk) owned by small-scale farmers again showed thatpigeonpea is a versatile crop. It can be planted in pure stands, intercropped, or alleycropped with awide range of food and cash crops, as fence rows, and even as volunteer
wild plants. In all these conditions, pigeonpea yields both human food and forage.
Other experiments at Maseno, using pigeonpea as part of a weaner feed for goat kids,have shown that kids can be successfully weaned at 30 days instead of 60-70 days of age, increasing milk available for the family. Kids weaned on pigeonpea or sweet
 
potato vines show no retarded growth.


The potential role of pigeonpea as a high-value forage can be extensively exploitedin the 19 countries of Africa where this crop is gro vn on a large scale. This isparticularly relevant in arid and semi-arid countries, where a feed shortage coupled
with low quality herbage is widespread. 

Use of Crop Residues 

Pod shells. The DM yield of pod shells is approximately equal to that of grain.
However, its nutritive value to livestock is limited due to low CP and high fibercontents. Sheep and goats readily consume pod shells; however, these should be
supplemented with high protein sources like pigeonpea hay or forage. 
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Harvest trash. From a harvested pigeonpea field, harvest trash made up of unfilled 
pods, leaves, and young twigs still contains 10-25% seed and can weigh, ol DM basis, 
up to 20 t ha - I. The mean CP content of such harvest trash is estimated at 13.0%. 

1ses ofPige,.npe.i Stem 

PigeonpDiStems havc a varuicty of' us fter pods have been harvested. In the 
pigeonpea-growing districts of Miachakos and Kitui in eastern KenVa, farmers were 
seen to gather between 5 to 20 t ha I of dry pigconpea stems after harvesting pods. 
They often utilized it as fuelwood in tile energy-short villages. Stems are also utilized 
for fenc:ng crop fields, and in weaving cribs and baskets. Tall, perennial pigeonpeas 
;ire often also used as live fences in Africa and the Caribbean. 

Nitrogen Ixailion and Soil ,'erttilit 

Although pigeonpCa usualfly p'oduitt, tewer nodules than legumes such as cowpea 
( Vijna iinguiculama) it produces more nitrogen from plant biomass per unit area of 
land than many other legoIMes. Pigconpea has been used as a green manure crop in 
sugaIca ne, ba nan a, and pi mtwapple plantations and in crop rotations. In Zimbabawe, 
pigConpen g!rCn nlulurc sinificantlv boosted yields of a following maize crop. 

CUttiV fCtreCuene' trials , NI aseno have shown that by cutting at 2-month intervals 
three times t1 months from phalting), the Cumulative nitrogen yields can be substan
tial. Converting the amount ot atmospheric nitrogen fixed by' tle legumes into its 
co mulercial nilrogen equivalent, e.g.. urea (461 N), piegonpea fixed equivalents of 
146 kg urea niti. letncacia .308 kg urea ha i, and sesbatnia 470 kg urea ha- ) within 6 
months from pianting. 

Thesc leguimes thus fix and rclturn to the soil as green Manure adequate amounts of 
nitrogen for general crop piod uction. NIoreover, the plant biomass returned tothe soil 
other essential micronutrients such as Mg, n, Co, Mo,Iand organic carbon, making 
their fertilizer values tar superior to that of an inorganic source of*nitrogen, such as 
urea. The soil fertility imp rovment potential of pigconpea as a food crop certainly 
outweighs Ie better nitrogen-fixing performance hom leucaena and sesbania, which 
are nonfood crops. This role makes pigeonpea a valuable crop to the millions of poor 
peasant farmers il Africa and Asia, who cannot afford the exorbitant cost of inorganic 
fertilizm s. 

Conclusions 

It Africa, pigeonpea is primarily grown in arid and semi-arid tropics by peasant 
farmers who grow it mainly for human food as a pulse or asi a green vegetable. The 
little research that has been done on this crop has been mainly for improving its grain 
yields by reducing losses from weeds, pests, and diseases, selecting for higher-yielding 
genotypes, and improving general crop agronomy. However, the other potential uses 
of pigeonpea, as livestock feed and foragc, have barely been realized. The tremendous 
genetic diversity that exists in this crop in forage yields and its various qualities, such 
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as CP, should he screened for, along with grain yields, in all national and international 
centers that collect and screen pigeonpea germplasm. The International Crops
Research Institute for the Semi-Arid Tropics (ICRISAT), which has the global
mandate for this crop, should consider including forage yields and other related
qualities in their descriptor lists for each pigeonpea entry in their germplasui bank.
lhis information would he very useful to the poor farmers in African and Asian

countries where new improved pigeonpea varieties would be most useful if they were
high-yielding in both loodgrain and good-q uNlitV forage for livestock.

Attention should also be given to more integrated and complete utilization of
pigeonpea as a good ,ource of nitrogen for the farmers' iand, which is nitrogen
deficient, and to the many uses of its stems. 

A cknowledgeinenits 

S I-('R SP aclivitics are jointly supported by the Ministry of Livestock Development 
of the Ke a Governnment, the U.S. Agency for International Development, andseveral U.S. institutions, includirg Winrock International. Their generous funding tothe SR-CRSP and support are greatly appreciated. The author is also grateful to Dr.
H.A. Fit/hugh of Winrock International f'or his valuable suggestions in the prepara
tion of this paper. 

120 



Participants 

Countries 
Burundi Sudart 

Dr.A.H. Noural
 
!)r. R. Ntukamnazina 
 Research Scientist, 
Institut des Sciences Agronorniques Agricultural Research Corporation 
du Burundi Hudeiba Research Station 

13.P. 795, Bujumburna P.O. Box 31, Ed-l)amcr 

Ethiopia Uganda 

Mr. Y.W.Mwaule
 
Mr. Abbe lullu )irector of Research
 
Prograin Leader 
 Ministry of Agriculture & Forestry
(hickpea and lentil Research Serere Research Station 
)ebr ZeitZlAgricultural P.O. Sorotl 
Fxperiment Station
 

P.(). Box 32, lcbre Zeit 
 Mr. P.W. Nalvongo 
Assistant (ioundnut BreederMr. Amaic Abchc Ministry ol Agriculture & Forestry 

Prog'rain Lcader, Lowland Pulses Serere Research StationItitsiite ol A1 Cieuhtiiral Research P.O. Soroti
 
P.(). Box 103, Na/roth
 

International Organizations 
Kenya CIAT 

Nfr. J.1H.W, Malata l)r. R.A. Kirkby
Senior Rescarch Officer Coordinator and Cropping Systems 
scient ificRescarch I)ivi. ;on Agronomist 
Miistr,, of Agiicilu, CIAT Regioial Irogram oil Beans 
P>.(). IBox 30028, N- in Eastern Africa 

P.O. Box 67,r.P.A. 1, )ebre Zei! 

I'lant lhIedcr (Pigeon pea) Ethiopia 
MiinistrV of Agriculture Dr. J.B. Smithson 
Iesarch Dnivision SADCC'iCIAT Regional Program
NI)FRS KatUnhlani on Beans in Southern Africa 
1' i !;" ~3IO Machakos 'ie Bag, Arusha 

Tanzania 
R wanda 
 FAO
 

l)r. P. Nyabycnda i)r. S.N. Kassapu 
Program I.eader. Legumes Regional Science and Technology 
Institut des Sciences Agronomiques Officer 

diu Rwanda (ISAR) FAO Regional Office for Africa 
ISAR-Rubona P.O. Box 1628, Accra 
B.P. 138. Butarc Ghana 

121 



ICARDA 

Dr. S.I'.S. Beniwal 
Food l.Cgumc l'athologi!,t. Breeder 
ICARI)A IA R 
C o Institute of Agricultural Research 
P.). Box 2003, Addis Ababa, 

thi opiK, 

)r. Ah5,()rnan 

()ilcrops Network Advisor, IDRC
 
Institutoe of Agriculttural Research 

P.(. Box 2003, Addis Ab,.ba, 

Ethiopia 

II'A 

l)r. S.R. Singh 

Di)rector, (Irain I.cgutn C 

Improvement Program 


Internalional Institute of Tropical 

Agrictiture (OITA) 

PNI 5320, lbadan 

Nigcria 

1.( A 

)r. .D. Rcd 
Animal Nutrition Unit 
11.CA 
P.). Box 5089. Addis Ababa, 
Ethiopia 

W\inrock Inlernational 

I)r. *..|.u eNs ")nin 
Research Scientist (Agronomi;t/ Breeder) 
l)airv (;oat Systems Project 
Winrock International 
SR-CRS', P.O. Box 252 
Masctio, Kenya 

Special Invitee 

Dr. NI.. Innes
 
Governing Board Member, ICRISAT
 
Head, Plant Breeding Division and
 
Deputy I)irctor
 

Scottish Crop Research Institute
 
Invergowrie, l)undeC
 
Scotland 

From ICRISAT 

K.R. 	Bock, leam ILeader and Groundnut 
Pathologist, ICRISAT, Malawi 

R. Jamnbunathan, Principal Biochemist 
J.S. Kanwar, )eputy Director General 
I). McDonald, Principal Pathologist 
(Groundtut)


I).R. Mohan Raj, IEditor
 
Y.I.. Nene, Program I)ircctor (legumes)
 
S.N. Nigan, Principal (roundnut Breeder 
R.P.S. Pundir, Botanist 
W. Reed, Principal Entomologist (Pulses) 
IH.A. van Rheniem, Principal Chickpca 
Breeder 

Laxnan 	Singh. Principal l'igeonpea 
Breeder 

Onkar Singh, Plant Breeder (Chickpea)
S.M. Virmani, Principal Agroclimatologist 
T.S. Walker, Principal Economist 
J.A. 	Wighttman, Principal Entomolugist 
(Groundaut) 


