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F o r e w o r d

The In te rna t iona l Crops Research Inst i tu te fo r the S e m i- A r i d Trop ics ( I C R I S A T )
hosted a Consul ta t ive G r o u p Mee t i ng fo r Eastern and Cent ral A f r i c a n Reg iona l
Research on G r a i n Legumes (Groundnu t , Chickpea, and Pigeonpea) d u r i n g 8-10
December 1986 a t the In te rna t iona l L ives tock Centre fo r A fr i c a ( I L C A ) , A d d i s
Ababa , E th iop ia . Representatives f r o m six na t iona l programs and seven in te rna t iona l
organizat ions w o r k i n g in the reg ion j o i n e d 14 I C R I S A T scientists in the del iberat ions.

Th is repor t summarizes proceedings at that meet ing. Inc luded in i t are extended
summaries of the welcome and keynote addresses at the opening session, status reports
f r o m par t i c ipa t ing countr ies, and papers presented by representatives o f the in te rna-
t i o n a l organizat ions. In prepar ing the summaries, p r ime coverage has been g iven to
the three g ra in legumes that fa l l w i t h i n I C R I S A T ' s mandate: g roundnu t (Arachis 
hypogaea), ch ickpea (Cicer arietinum), and pigeonpea (Cajanus cajan). I n f o r m a t i o n
on coord ina t i ng activi t ies w i t h other g ra in legumes has been retained where these offer
interest ing paral lels.

Several he lp fu l suggestions emerged for co l laborat ive activit ies w i t h i n the reg ion,
and these are reflected in the meeting's recommendat ions. I C R I S A T , fo r its part , is con-
sider ing how best to give them concrete shape.

We hope that th is pub l i ca t i on w i l l be a useful reference and prov ide fur ther impetus
to co l laborat ive research on gra in legumes w i t h i n eastern and central A f r i ca .

L . D . Swindale
Di rec to r General

I C R I S A T
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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 meet ing recognized the great agroecological d iversi ty of Eastern and Cent ra l
A f r i c a , and the very disparate needs of the na t iona l programs in B u r u n d i , E th iop ia ,
Kenya , Rwanda , Sudan, and Uganda w i t h respect to chickpea, g roundnu t , and
pigeonpea.

There was unanimous agreement that the pr io r i t ies o f a l l na t iona l p rograms w i t h
respect to these three crops inc luded:
• germplasm col lect ion, exchange, and evaluat ion;
• t r a i n i ng at bo th scientif ic and technical levels;
• suppor t and strengthening of na t iona l programs; and
• coopera t ion w i t h i n the region, to p romote and faci l i tate contacts across na t iona l

boundaries.
I t was recognized that I C R I S A T already responds to i nd i vidua l na t iona l requests

fo r germplasm, t r a in ing , i n f o r m a t i o n , and scienti f ic assistance. However , the meet ing
recommended that I C R I S A T should now establish a physical presence w i t h i n the
reg ion. Three possible mechanisms under wh i ch I C R I S A T cou ld operate in the region
were discussed:

• to locate an admin is t ra t ive scientist as coord ina to r w i th i n the reg ion to faci l i tate
l ia ison between I C R I S A T and na t iona l p rograms, t r a i n i ng, and exchange o f
i n f o rma t i on , germplasm, and scientif ic visits;

• to s ta t ion scientists w i t h i n na t iona l programs, one of w h o m w i l l act as regional
coord ina tor ; and

• to establish a smal l I C R I S A T regional un i t w i t h i n the region.
The meet ing requested that the I C R I S A T management should consider these

alternatives and respond in a posi t ive fashion, w i t h the objective of strengthening b o t h
I C R I S A T ' s par t i c ipa t ion in the reg ion and the w o r k o f the nat iona l programs.
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Welcome Address

Y.L. Nene

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

Patancheru, Andhra Pradesh 502 324, India 

On behal f o f the Management o f I C R I S A T ( In te rna t iona l Crops Research Ins t i tu te
fo r the S e m i - A r i d T rop ics ) and on behal f o f my colleagues, I extend to y o u a most
hearty welcome a t this beaut i fu l campus o f I C R I S A T ' s sister inst i tute, I L C A ( In te rna -
t i o n a l L ives tock Centre fo r A f r i ca ) . We are gratefu l to y o u for hav ing accepted ou r
i n v i t a t i o n to par t ic ipate in th is Consul ta t ive G r o u p Mee ting . We are also most
gratefu l to the D i rec to r General , I L C A , and his colleagues, w h o readi ly agreed to
extend a l l the required facil i t ies fo r ho ld ing this meet ing.

The Consu l ta t ive G r o u p fo r In te rna t iona l A g r i c u l t u r a l Research ( C G I A R ) has
given I C R I S AT a w o r l d mandate to conduct research on genetical ly i m p r o v i n g three
legumes—groundnut , chickpea, and pigeonpea. In the f i rs t few years o f ou r research
on legumes, we focussed our a t ten t ion on (1) co l lec t ion o f wo r l d germplasm, (2)
deve lop ing appropr ia te research methodologies, and (3) those geographical regions
where these crops are most w ide ly g r o w n . H a v i n g made substant ia l progress in ou r
i n i t i a l object ives, we started invest igat ing possibi l i ties o f shar ing ou r knowledge and
genetical ly improved breeding materials w i t h countr ies in other regions.

F o r this meet ing we have set t w o objectives before us:
• to develop an unders tand ing of the ongo ing na t iona l and regional g ra in legume

research programs in some countr ies of eastern and centra l A f r i ca ; and
• to develop plans fo r I C R I S A T ' s pa r t i c i pa t i on in suppor ting and strengthening

research programs on the three g ra in legumes w i t h i n its mandate.
W h e n we l o o k at the F A O statistics on these three crops fo r the countr ies repres-

ented at th is meet ing, we f ind that (1) g roundnuts are g r o wn in a l l the six countr ies,
w i t h re lat ively large areas in Sudan and Uganda, (2) chickpeas are g r o w n ma in l y in
Sudan, Uganda, and E th iop ia , w i t h E t h i o p i a g r o w i n g the most, and (3) pigeonpeas in
fa i r l y large areas are g r o w n ma in l y in Kenya and Uganda. In th is meet ing, we l o o k
f o r w a r d to careful ly l is ten ing to the views of the coun t r y representatives and of several
in te rna t iona l organizat ions represented here on wha t role I C R I S A T can p lay in
strengthening the ongo ing research in these three crops and whether cu l t i va t i on of
pigeonpeas and chickpeas cou ld be expanded fur ther .

I C R I S A T (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 ( I L C A ) , Addis Ababa, Ethiopia.
Patancheru, A.P. 502 324, India: ICR ISAT .
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I am pleased to po in t ou t that I C R I S AT already has some inte rac t ion w i t h legume
scientists in the countr ies represented at th is meet ing. Ge rmp lasm and breeding
mater ials have been shared. So far 56 trainees (17 f r o m E th iop ia , 11 f r o m Kenya, 3 
f r o m Somal ia , 22 f r o m Sudan, and 3 f r o m Uganda) have w o r k ed f r o m 3 weeks to 115
weeks at I C R I S A T Center as in-service trainees, in-service fe l lows, or research
scholars.

Let me br ie f ly go over the p r o g r a m tha t has been prepared by the Organ iz ing
Commi t tee . F i rs t D r . K a n w a r w i l l  del iver his keynote address o n the relevance o f
I C R I S A T ' s research t o A f r i c a and then three o f ou r c rop research g roup leaders w i l l
summarize I C R I S A T ' s research o n g roundnu t , chickpea, and pigeonpea. Y o u w i l l
also hear a presentat ion on h o w I C R I S A T has pu t i n to effect a reg iona l p r o g r a m for
groundnuts fo r S A D C C countr ies i n southern A f r i ca , based i n M a l a w i . I n the after-
n o o n today, we w i l l  l is ten t o the cur rent status o f research and p r o d u c t i o n o f the three
legumes i n each o f the countr ies represented here. T o m o r r o w we w i l l  have the
o p p o r t u n i t y to learn about the ongo ing relevant act iv i t ies o f var ious in te rna t iona l
organizat ions operat ing in this reg ion, the i r future plans o f ac t ion , or types o f activit ies
they w o u l d be interested in suppor t ing or fund ing.

W e hope the g roup assembled here w i l l  recommend a p l a n o f ac t ion fo r I C R I S A T
so that we can make steady progress towards f u l f i l l i n g our mandate.

Once again I welcome y o u to this 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 

P a t a n c h e r u , Andhra Pradesh 502 324, India 

I n t r oduc t i on

I w ish to add my o w n w a r m welcome to y o u fo r th is meet ing and to convey to y o u a 
welcome f r o m D r . L . D . Swindale, D i rec to r General o f I C R I SA T , w h o has apologized
for his i nab i l i t y t o be present here o w i n g to other pressing commi tments . Y o u w i l l
appreciate the impor tance that the I C R I S A T Gove rn ing Board attaches to th is
meet ing f r o m the fact that D r . N . L . Innes, Cha i rman o f the Board's P r o g r a m
Commi t tee , is present here. Th is is the f i rs t meet ing of its k i n d in Eastern and Cent ra l
A f r i ca on the g ra in legumes w i t h i n I C R I S A T ' s mandate.

The In te rna t iona l Crops Research Ins t i tu te fo r the S e m i- A r i d Trop ics ( I C R I S A T )
was created by the Consul ta t ive G r o u p on In te rna t iona l A g r ic u l t u r a l Research
( C G I A R ) in 1972. I t was the f i rs t new research center established by this i n f o r m a l
associat ion o f governments and foundat ions b rough t together in 1971 by the W o r l d
Bank , the F o o d and A g r i c u l t u r e Organ iza t ion o f the Un i t ed Nat ions ( F A O ) , and the
Un i ted Nat ions Deve lopment P rog ramme ( U N D P ) to increase fo o d supplies i n the
developing countr ies, special ly in the harsh envi ronments of the semi-ar id t ropics
( S A T ) under ra in fed cond i t ions . The S A T are areas where m o nt h l y ra in fa l l exceeds
potent ia l evapot ransp i ra t ion fo r 2 to 7 months and the mean m o n t h l y temperature is
above 18°C. A c c o r d i n g to T ro l l ' s c lassi f icat ion, the areas w i t h 2 to 4 1/2 wet months are
called the d r y S A T , and those w i t h 4 l/2 to 7 wet months the wet -dry S A T .

The semi-ar id t rop ics compr ise a l l o r par t o f 50 countr ies o f the w o r l d . The t o t a l
area is a round 19.6 m i l l i o n k m2 , suppo r t i ng a p o p u l a t i o n o f more t han 700 m i l l i o n
people. Some 24% of th is geographica l area lies in West A f ri c a , 22% in eastern A f r i ca ,
20% in southern A f r i c a , 10% in L a t i n Amer i ca , and the rest i n As ia . Thus , about
two- th i rds o f I C R I S A T ' s mandated geograph ic /c l imato log ica l reg ion i s i n A f r i ca .
Bu t some 55% o f the SAT ' s p o p u l a t i o n lives in the I n d i a n S A T . Thus A f r i c a and I n d i a
are b o t h areas of great concern.

I C R I S A T (International Crops Research Institute for the Semi-Arid Tropics). 1987. Research on grain
legumes in eastern and central Afr ica. 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 ( I L C A ) , Addis Ababa, Ethiopia.
Patancheru, A.P. 502 324, India: ICR ISAT .
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I C R I S A T ' s M a n d a t e

I C R I S A T ' s mandate is to :
1. Serve as a w o r l d center fo r the imp rovemen t of g ra in y ie ld and qua l i t y of so rghum,

mi l le t , chickpea, pigeonpea, and g roundnu t and to act as a w o r l d repos i tory fo r the
genetic resources of these crops.

2. Deve lop improved f a rm ing systems that w i l l  help t o increase and stabi l ize agr icu l -
t u r a l p r o d u c t i o n t h r o u g h more effective use o f na tu ra l and h u m a n resources in the
seasonally d r y semi-ar id t ropics.

3. Iden t i f y constraints to agr i cu l tu ra l development in the semi-ar id t rop ics and evalu-
ate means of a l lev iat ing them th rough technologica l and ins t i tu t iona l changes.

4. Assist in the development and transfer o f technology to the farmer t h r o u g h cooper-
a t ion w i t h na t iona l and reg iona l research programs, and by sponsor ing workshops
and conferences, operat ing t ra in ing programs, and assisting extension act ivi t ies.

T h e M a n d a t e Crops and The i r P roduc t i on i n A f r i c a

Sorghum and m i l l e t are the 5 th and 6 th most i m p o r t a n t cereals o f the w o r l d . Gener-
a l ly , they are the cereals of the poorest countr ies. In assessing pr ior i t ies in 1985, the
Technica l Adv i so r y Commi t tee ( T A C ) o f the C G I A R drew a t ten t ion t o the fact that
cereals cont r ibu te some 60% of calor ie supplies to h u m an diets in deve lop ing coun-
tr ies, and that sorghum and mi l le t together rank f i rs t among cereals in calor ie in take in
A f r i ca .

H is to r i ca l l y , sorghum p roduc t i on g r o w t h in the semi-arid t ropics has been jus t
about equal to projected demand g r o w t h in deve lop ing countr ies. However , there are
ma jo r reg ional imbalances. As per F A O statist ics, i n 1985 Af r i c a had 35% o f the
wor ld 's sorghum area bu t produced ha rd l y 17% of the world 's sorghum. The per
hectare yields in A f r i c a are 18.5% o f those in U S A , and jus t 50% o f the w o r l d average.
The major so rghum-grow ing countr ies are N ige r i a and Sudan, w h i c h together const i -
tute 63% of the A f r i can area.

A m o n g the major pear l m i l l e t g r o w i n g regions in the semi-ar id t rop ics , West A f r i c a
had the poorest p roduc t i on record. Con t inued d rough t over the last 3 years in West
A f r i c a and E t h i o p i a has fur ther reduced the g r o w t h rate o f b o t h so rghum and m i l l e t
and caused greater concern fo r f ood ava i lab i l i t y in the reg ion.

As per F A O statistics, A f r i c a had 39% of the wor ld 's area under pear l m i l l e t in 1985,
w i t h a p r o d u c t i o n share of 35%. The major m i l l e t - g r o w i ng countr ies are N ige r ia and
Niger , w h i c h together const i tute 50% of the A f r i c a n area. L o w and unstable pear l
m i l l e t yields in A f r i ca are a mat ter of the greatest concern.

I t is est imated that the develop ing countr ies w i t h i n I C R I S A T ' s mandate reg ion w i l l
experience either increasing shortages of so rghum and pear l m i l le t at present prices or,
more l i ke ly , m u c h higher prices and large numbers o f low- income people w i t h unmet
f o o d needs. One estimate f r o m the U n i t e d States Depa r tmen t o f A g r i c u l t u r e ( U S D A )
is tha t unmet f ood needs in sub-Saharan A f r i c a cou ld be between 9 and 13 m i l l i o n t by
1990.
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N e x t to cereals in impor tance in the S A T are g ra in legumes, essential to balance the
diet . They have been bypassed in the g ra in r e v o l u t i o n , and the decl ine in the i r
ava i l ab i l i t y i s causing great concern fo r h u m a n n u t r i ti o n , par t i cu la r l y o f the p o o r
people.

Ch ickpea and pigeonpea are the most i m p o r t a n t pulses of the deve lop ing w o r l d and
of the semi-ar id t rop ics . The I n d i a n subcont inent produces about 80% o f the wor ld 's
ch ickpea and 90% o f i ts pigeonpea. Ch ickpea i s i m p o r t a n t i n n o r t h A f r i c a a round the
Med i te r ranean sea, and in parts o f eastern and southern A f r i c a , special ly E th iop ia ,
Uganda , Tanzan ia , M a l a w i , and Z i m b a b w e . Pigeonpeas are gr o w n in eastern and
southern A f r i c a , special ly i n E th iop ia , Kenya , M a l a w i , M o z a m b i q u e , Uganda, and
Tanzan ia . B o t h crops have suffered serious neglect in the reg ion. The i r po ten t ia l fo r
d ivers i f i ca t ion o f agr icu l ture, and fo r i m p r o v i n g the p roduc t i v i t y o f ra infed f a rm ing i n
the S A T , has no t been adequately exp lored by scientists and planners. Pigeonpea has
been ident i f ied by the T A C in 1985 as deserving the highest p r i o r i t y f o r research
at ten t ion i n in te rna t iona l agr icul ture.

T h o u g h g roundnu t is the most i m p o r t a n t oilseed c rop of the semi-ar id t rop ics, i t has
shown a poo r p roduc t i on record in the reg ion and its yields have remained v i r tua l l y
stagnant. The demand fo r this c rop is expected to g row at a c o m p o u n d rate of about
3.9% annua l ly . In semi-ar id West A f r i ca , g r o u n d n u t p r o d u ct i o n has been dec l in ing a t
a rate of 3.3% annual ly . Ind ia 's g r o w t h rate of 1.3% is wel l be low the pro jected g r o w t h
o f demand. I t i s un fo r tuna te that many A f r i c a n countr ies, w h i c h were expor t i ng
groundnuts , have become today net impor te rs o f vegetable oi ls. The m o u n t i n g b i l l f o r
the i r i m p o r t is c r i pp l i ng the economies of these countr ies.

As per F A O statistics, i n 1985 A f r i c a had 3 1 % o f the wor ld's g roundnu t area bu t
con t r i bu ted ha rd l y 2 1 % to the p roduc t i on . Y i e l d per hectare i n A f r i c a i s about 40% o f
that in Ch ina , and about 67% of the w o r l d average. Senegal, N iger ia , Sudan, and Za i re
are some o f the i m p o r t a n t g roundnu t -g row ing countr ies in Af r i ca ; together they f o r m
about 48% o f the area. I n southern A f r i c a , Tanzania , M a l aw i , Z imbabwe , Z a m b i a ,
and M o z a m b i q u e have signi f icant areas under th is c rop . In fact, M a l a w i is a b i g
expor te r o f confect ionary- type groundnuts . In eastern Af r i ca , g r o u n d n u t has no t
received m u c h a t ten t ion , t hough the scope fo r its improvement is very large.

To meet the challenge of these projected deficits of cereals, pulses, and oilseeds in
I C R I S A T ' s mandated reg ion , we must ident i fy and develop technologies that w i l l
enhance g r o w t h and p r o d u c t i v i t y and reduce ins tab i l i t y in p roduc t i on . Th is is the
miss ion o f I C R I S A T . Bu t i t cannot f u l f i l l th is miss ion w i th o u t you r help.

P r i o r i t y Geograph ica l Regions

Af r ica 's c o n t i n u i n g f o o d crisis has captured headlines w it h accounts o f famine and
h u m a n misery. A compassionate w o r l d has responded w i t h fo o d a id to al leviate
suf fer ing. B u t p r o v i d i n g f o o d fo r Af r ica 's fu ture is a long- te rm pro ject , a mat ter of
increasing p roduc t i v i t y on exhausted land that cannot make eff icient use of the r a i n
tha t fal ls. I C R I S A T is ca r ry ing ou t agr i cu l tu ra l research to help A f r i c a to avo id future
food crises. I t has ident i f ied constraints to p roduc t i on and the areas of greatest
concern.
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F o r so rghum, h i gh p r i o r i t y has been assigned to West Af r i ca , eastern A f r i ca , and
also to southern A f r i ca .

F o r pear l m i l l e t , Sahel ian and sub-Sahel ian A f r i c a has been g iven h igh p r i o r i t y , as
th is reg ion depends on pear l m i l l e t as a staple cereal and is faced w i t h the possib i l i ty of
a ch ron ic f o o d shortage in the next decade. Sou the rn and eastern A f r i c a are of second
p r i o r i t y , because these regions are re la t ive ly less dependent on pear l m i l l e t , and f inger
mi l l e t is o f equal or greater impor tance t han pear l m i l l e t .

F o r chickpea, n o r t h A f r i c a (A lge r ia , Egyp t , L i b y a , M o r o c co , Tun is ia ) and eastern
and southern A f r i c a (E th iop ia , M a l a w i , Tanzan ia , Uganda) have been given f irst
p r i o r i t y .

F o r pigeonpea, eastern and southern A f r i c a (Kenya , M a l a w i, M o z a m b i q u e , T a n -
zania, and Uganda) have been given f i rs t p r i o r i t y and West A f r i c a the second p r i o r i t y .
Pigeonpeas are g r o w n in these countr ies as backya rd crops and the i r yields are very
l o w . The po ten t i a l i t y o f th is c rop fo r increas ing f o o d p r o d u c t i o n , enhanc ing c ropp ing
intensi ty , and i m p r o v i n g soi l fe r t i l i t y needs to be better appreciated in th is region.

F o r g r o u n d n u t , West A f r i c a and sou thern A f r i c a are h i g h- p r i o r i t y regions where
the c o m p o u n d g r o w t h rates of g roundnu t p r o d u c t i o n have been negative and less than
1%, respectively. Eastern A f r i ca has been g iven a second p r i o r i t y .

Targe t a n d C l ien t Groups

I C R I S A T mandate crops are subsistence crops, f requent ly g r o w n by smal l farmers
w i t h few inpu ts under ra in fed cond i t i ons . T h e i r y ields are l o w and severely reduced by
d r o u g h t , pests, diseases, and poo r so i l f e r t i l i t y . The r isks i nvo lved in m a k i n g monetary
inputs f o r fer t i l i zer and pesticide are h igh . In these circumstances, the sma l l farmer
needs stable cu l t i va rs—to le ran t or resistant to diseases and pests—that do we l l under
t r a d i t i o n a l management bu t are responsive to whatever i m pr o v e d levels o f manage-
ment can be p rov ided .

W h i l e the smal l fa rmer and his dependents are the p r i m a r y target, they are no t ou r
sole target g roup . I C R I S A T can reach smal l farmers t h r o u gh o u t the S A T on ly
t h r o u g h the na t i ona l scientists, w h o thus become the immed ia te users o f i ts research
products .

Thus I C R I S A T ' s immed ia te c l ients—the d i rec t users o f ou r ou tpu t—are the scient-
ists o f na t i ona l ins t i tu t ions in the S A T countr ies. N a t i o na l scientists are responsible
fo r p r o d u c i n g cu l t i vars and new technologies f o r the farmers o f the i r countr ies;
I C R I S A T undertakes research tha t cont r ibu tes to and complements the i r ef forts. O u r
reg iona l and cooperat ive p rograms are a imed at s t rengthening the i r research capab i l -
i t y . F r o m workshops and conferences, we ob ta i n the i r assistance in p l ann ing ou r
research. N a t i o n a l research scientists and the i r technic ians compr ise most o f ou r
trainees.

We in t roduce genetic d i ve rs i t y by b r i n g i n g together at one place a substant ia l
ge rmp lasm co l lec t ion , i n c l u d i n g most o f the na tu ra l landraces that are avai lable, and
i n c o r p o r a t i n g th is d ivers i ty i n t o the breeding mater ia ls tha t we make freely avai lable.
We of fer advanced mater ia ls t h r o u g h o u r n e t w o r k o f i n te rnat iona l t r ia ls , and t h r o u g h
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f i e ld days when na t iona l scientists can choose breeding mate r ia l d i rec t l y f r o m I C R I -
S A T f ields. O u r ma jo r thrust remains on germp lasm enhancement and b roaden ing the
base fo r deve lop ing agronomiea l l y super ior and pest-resistant mater ia ls , w h i c h in the
hands of na t iona l scientists can b r i n g a s ign i f icant increase in p r o d u c t i v i t y under the
harsh env i ronments o f the S A T .

We develop new methods o f p lan t breeding, o r i m p r o v e o l d methods fo r new
situat ions. O u r th rus t remains on deve lop ing technologies suitable fo r ra in fed f a r m i n g
and fo r the harsh env i ronments o f the S A T , i nco rpo ra t i ng tolerance to y ie ld reducers
and g i v ing s ign i f icant ly h igher yields in the hands of resource-poor farmers.

T h o u g h extens ion is no t ou r f unc t i on , we act as catalysts in the transfer of techno l -
ogy to n a t i o n a l systems. We are increasingly adop t i ng a ne t w o r k approach fo r
iden t i f y ing specif ic research p r io r i t i es by reg ion and fo r eva luat ing i m p r o v e d techno l -
ogies w i t h the help of na t i ona l scientists under a range of env i ronments . Th is enables
nat iona l scientists w i t h i n a reg ion to ident i fy the best technology fo r the i r s i tua t ion .

I C R I S A T Center a n d R e g i o n a l Act iv i t ies

I C R I S A T has its m a i n Center a t Patancheru, A n d h r a Pradesh, I n d i a , w h i c h serves the
semi-ar id t rop ics o f the w o r l d . I t has a 1400 ha exper imenta l f a r m and excel lent
labora to ry and l i b r a r y faci l i t ies to suppor t a l l types o f research—basic, strategic, and
appl ied—relevant to the Inst i tu te 's mandate. I t has a reg iona l center f o r the Sahel ian
reg ion o f A f r i c a a t N iamey , N iger , cal led the I C R I S A T Sahel ian Center ( I S C ) . Set up
in 1983, the I S C at tempts to serve the Sahel ian reg ion and West A f r i ca . Th is center is
the ma jo r base fo r I C R I S A T ' s w o r k on mi l l e t and g roundnut , and fo r f a r m i n g systems
research, re levant to West A f r i c a . I t also prov ides adminis t ra t ive and logist ic suppor t
fo r I C R I S A T ' s so rghum research in the reg ion , and i s an im p o r t a n t site in West A f r i c a
fo r t r a i n i n g scientists and ag r i cu l tu ra l technicians.

I C R I S A T has another reg iona l p r o g r a m a t Bu lawayo , Z i m b a bw e , f o r the S A D C C
(Sou thern A f r i c a n Deve lopmen t C o o r d i n a t i o n Conference) reg ion o f southern
A f r i ca . Th i s is m a i n l y fo r so rghum and m i l l e t i m p r o v e m en t . I t has a reg iona l p r o g r a m
on g r o u n d n u t research f o r the S A D C C reg ion a t L i l o n g we , M a l a w i , and fo r k a b u l i
ch ickpea research a t the I n t e rna t i ona l Center f o r A g r i cu l t u r a l Research in the D r y
Areas ( I C A R D A ) i n Syr ia . I C R I S A T i s establ ishing a regiona l n e t w o r k f o r so rghum
research in West A f r i c a at a l o c a t i o n to be selected soon. I t also has a s o r g h u m / m i l l e t
p r o g r a m coo rd i na t i ng center in eastern A f r i c a a t Kenya , N a i r o b i . To meet the needs o f
so rghum and m i l l e t research in L a t i n Amer i ca , I C R I S A T has a research p r o g r a m a t
the Cent ro I n t e r n a t i o n a l de M e j o r a m i e n t o de M a i z y T r i go ( C I M M Y T ) , M e x i c o . The
Ins t i tu te has b u i l t a n e t w o r k i n g arrangement fo r g ra i n legumes research in As ia . Th is
w o r k s h o p w i l l  a i m t o deve lop n e t w o r k i n g arrangements f o r g r a i n legumes research i n
eastern and cent ra l A f r i c a .

I C R I S A T Center i s c a r r y i n g o u t research f o r i m p r o v e m e n t o f i ts mandate crops fo r
h i gh and stable y ie lds, and is l o o k i n g to overcome ab io ti c and b io t i c constra ints. I t has
developed a number o f screening techniques that are n ow being employed in ou r
reg iona l p rograms i n A f r i c a .
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I C R I S A T has developed a gene bank w h i c h has more than 86 000 accessions of i ts
f ive mandate crops. A f r i c a has con t r i bu ted s ign i f icant ly to this gene bank . D u r i n g
1985, f o r instance, A f r i c a n accessions accounted fo r 42% of the co l lec t ion in so rghum,
98% i n pear l m i l l e t , 65% i n ch ickpea, and 85% i n pigeonpea. We w i l l a t tempt t o fur ther
enhance this co l lec t ion in the years to come, and the materia l can be shared by a l l those
concerned w i t h imp rovemen t of these crops. We recognize that there is a vast, as yet
unexp lored genetic resource in th is reg ion w h i c h , unless col lected q u i c k l y , is faced
w i t h ex t inc t ion . A n d the mate r ia l tha t i s already in I C RI S A T ' s co l lec t ion needs to be
evaluated under A f r i c a n cond i t i ons , as close to i ts source of o r i g i n as is possible. We
need you r help fo r b o t h co l lec t ion and eva lua t ion .

In chickpea, we are pleased to repor t the release of a number of i m p r o v e d variet ies
developed by us i n coopera t ion w i t h na t i ona l p rograms in In d i a , Nepa l , Bangladesh,
Syr ia , Cyprus , M o r o c c o , Tun is ia , and Jo rdan . Ch ickpea variet ies based on I C R I S A T
mater ia l are also near ing release in E t h i o p i a and Kenya . We have p r o m i s i n g mate r ia l ,
resistant to w i l t , ascochyta b l i gh t , and the Heliothis pod borer . My colleagues w i l l give
y o u details about fu ture possibi l i t ies in this regard.

In pigeonpea, we have developed some sho r t -du ra t i on variet ies, such as I C P L 87
and I C P L 151, that can be g r o w n as a sole c rop and also lend themselves to doub le
c r o p p i n g and a mu l t i p l e harvest system. T h e new mater ials offer an exc i t i ng po ten t ia l
f o r increasing in tensi ty o f c r o p p i n g under cer ta in c r o p p in g systems. We have deve-
loped some hybr ids tha t show promise . We w o r k also on vegetable-type pigeonpeas,
m u c h i n demand i n the Car ibbean , and i n I n d i a and Kenya . The po ten t ia l o f p igeon-
pea fo r agroforestry and fo r catt le graz ing also needs to be exp lored and exp lo i ted .

In g r o u n d n u t , ou r scientists have ident i f ied l ines resistant to fo l ia r diseases w i t h
h igh y ie ld po ten t ia l . We have selected some confect ionary types o f g roundnu t , w h i c h
have an e x p o r t va lue. We recognize the need fo r shor te r -dura t ion ( < 9 0 days) and
drough t - to le ran t var iet ies. We have made some progress on breeding fo r resistance to
rosette and o ther v i rus diseases. We are select ing f o r resistance to a f l a tox in and p o d
ro t , w h i c h affect the qua l i t y o f the produce seriously. We feel that the po ten t ia l o f
g roundnu t has no t been adequately real ized.

T r a i n i n g

Recogn iz ing tha t t r a i n i n g plays an impo r tan t ro le in agr icu l tu ra l deve lopment and
transfer o f techno logy , I C R I S A T has enlarged its efforts to meet the g r o w i n g t r a i n i ng
needs o f A f r i c a n count r ies . We are creat ing a t r a i n i n g faci l i t y fo r ag r i cu l tu ra l techn i -
cians a t I S C (N iamey ) , besides expand ing the t r a i n i n g facil i t ies a t I C R I S A T Center.
We have t ra ined more t h a n 1300 scientists or scienti f ic workers f r o m 74 countr ies,
since the incep t ion o f the Ins t i tu te . M o s t o f these trainees are f r o m A f r i ca .

In 1985, 6 in-service fe l lows, 9 research scholars, and 63 in-service trainees f r o m
A f r i c a n countr ies were i m p a r t e d t r a i n i ng a t I C R I S A T Center. We w o u l d l i ke to a t -
t rac t more trainees, pa r t i cu l a r l y a t the M .Sc . and P h . D . level , f r o m A f r i c a n countr ies
so as to t r a i n t hem in more location-specif ic research techniques, a imed at so lv ing specif-
i c p rob lems re la t ing to g r a i n legume imp rovemen t . We need y ou r coope ra t i on i n th is .
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Conc lus ion

I n te rna t i ona l ag r i cu l tu ra l research has been an ins t rument o f ma jor b reak th rough in
agr i cu l tu ra l p r o d u c t i o n in As ia , bu t i ts impac t in A f r i c a has yet to be real ized. In
A f r i c a , there is a shortage no t on l y o f calor ies bu t also of prote ins. W h i l e we need to
cont inue the emphasis on increasing p r o d u c t i v i t y and p ro d u c t i o n o f cereals, pa r t i cu -
la r l y so rghum and m i l l e t , a t ten t ion has to be g iven also to the p r o d u c t i o n of g ra in
legumes, such as g roundnu t , cowpea, soybean, p igeonpea, chickpea, etc. T h e legumes
supplement cereal foods in h u m a n diets and p rov ide valuable feed to animals and
pou l t r y . They also help i n b u i l d i n g up so i l f e r t i l i t y and in d ivers i f ica t ion o f agr icu l ture.
Recogn iz ing th is need fo r s tepping up p r o d u c t i o n o f g ra in legumes i n A f r i ca , I C R I -
S A T has organized th is w o r k s h o p to focus a t ten t ion on research on these i m p o r t a n t
crops. I C R I S A T i s i nvo l ved i n the c rop imp rovemen t o f g roundnu t , p igeonpea, and
chickpea, and ou r resource management studies inc lude cowpea also. We recognize
that any i m p r o v e m e n t i n these crops w i l l  i m p r o v e the economics and susta inab i l i ty o f
agr icu l ture in A f r i ca . Th is w o r k s h o p is thus b o t h t ime ly and necessary.

Related f a r m i n g systems research can ident i fy more effective c r o p p i n g systems,
using cereal / legume comb ina t ions . Th is w o r k s h o p is a imed at creat ing an awareness
about the status of these crops and at assessing the percept ion of na t i ona l scientists
f r o m A f r i c a abou t the impor tance and p r i o r i t y o f g ra in legume research in the reg ion.
We believe tha t a cooperat ive n e t w o r k i n g system can help accelerate the research
programs. W e hope this w o r k s h o p w i l l  enable y o u t o better assess the po ten t ia l and
promise tha t g ra in legumes h o l d in th is reg ion and to determine the p r i o r i t y tha t they
deserve in cooperat ive research. Th i s is an o p p o r t u n i t y f o r a l l o f us w h o have
assembled here to p o o l our resources, ident i fy p r io r i t ies , p l an a j o i n t ac t ion p r o g r a m ,
and imp lement the p rog ram.

We are conv inced tha t A f r i c a has a vast po ten t ia l f o r deve lopment and tha t th is can
be best real ized t h r o u g h the cooperat ive efforts of nat iona l , reg iona l , and in te rna-
t i ona l organizat ions.
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ICRISAT's Research on Groundnut

D. McDonald

International Crops Research Institute for the Semi-Arid Tropics 
Patancheru, Andhra Pradesh 502 324, India 

I n t r o d u c t i o n

P r o d u c t i o n of g r o u n d n u t (Arachis hypogaea) in the semi-ar id t rop ics ( S A T ) exceeds
that o f any o ther legume and comprises 70% o f the w o r l d p r o du c t i o n o f th is i m p o r t a n t
food and cash c rop . The seeds con ta in app rox ima te l y 25% p rote in and 50% edib le o i l ,
the hau lms are a va luab le and nu t r i t i ous an ima l feed, and the shells can be used in
manufacture o f par t ic le board or burned as a fuel . In 1984, w o r l d p r o d u c t i o n o f
g roundnu t in shel l was app rox ima te l y 20.6 m i l l i o n t f r o m an area of 18.3 m i l l i o n ha, an
average y ie ld of 1123 kg ha- 1. In the same year, p r o d u c t i o n in A f r i c a was 3.8 m i l l i o n t 
f r o m 5.8 m i l l i o n ha, an average y ie ld o f on l y 659 kg h a . Those average yields are l o w
in compar i son w i t h those f r o m the U S A (3270 kg ha- 1) , and m u c h lower t han the
po ten t ia l y ields of over 10 t ha-1 reported f r o m research farms. There is need fo r
research to ident i fy and overcome the factors responsible f o r l o w yields.

Constra in ts to P r o d u c t i o n

The l o w yields o f g roundnu t i n A f r i c a , and i n the S A T in general, may be due to such
factors as:
• unre l iab le ra in fa l l patterns w i t h recur r ing droughts ;
• damage by diseases and pests;
• p o o r ag ronomic practices;
• l i m i t e d use of fert i l izers; and
• lack of h igh-y ie ld ing adapted cu l t ivars .
These constra ints are pa r t i cu la r l y d i f f i cu l t to deal w i t h in the smal l - farmer s i tua t ion
typ ica l o f the S A T .

I C R I S A T (International Crops Research Institute for the Semi-Arid Tropics). 1987. Research on grain
legumes in eastern and central Afr ica. Summary proceedings of the Consultative Group Meeting for
Eastern and Central Afr ican Regional Research on Grain Legumes (Groundnut, Chickpea, and Pigeon-
pea), 8-10 December 1986, International Livestock Centre for Afr ica ( I L C A ) , Addis Ababa, Ethiopia.
Patancheru, A .P. 502 324, India: I C R I S A T .
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Relevance o f I C R I S A T ' s G r o u n d n u t Research t o A f r i c a

I C R I S A T has integrated research in pa tho logy , en tomo logy , m i9 rob io logy , phys io l -
ogy, cytogenetics, and breeding, a imed specif ical ly at p roduc ing g roundnu t cu l t ivars
w i t h sustainable h igh y ie ld and resistance or tolerance to the major y ie ld- reduc ing
factors, and to develop disease and pest management systems appl icable to the
smal l - farmer s i tua t ion . D r o u g h t and several ma jo r diseases and pests of g roundnu t
are being studied intensively a t I C R I S A T Center in I nd ia . Other prob lems, more
specific to par t icu lar regions, are being addressed by cooperat ive research w i t h
nat iona l p rograms. The establ ishment o f the I C R I S A T Reg iona l G r o u n d n u t P ro -
g ram fo r Southern A f r i c a a t L i l o n g w e , M a l a w i , in Ju l y 1982 has extended the range o f
research and imp roved oppor tun i t i es fo r effective coopera t ion w i t h research workers
w i t h i n the reg ion. A s im i la r p r o g r a m is being establ ished fo r West A f r i c a at the
I C R I S A T Sahel ian Center i n N iamey , Niger . Th is paper out l ines I C R I S A T ' s faci l i t ies
and research act iv i t ies tha t are l i k e l y to be relevant to g roundnu t research in eastern
and central A f r i ca .

Germplasm Base 

I C R I S A T s Genetic Resources U n i t main ta ins the w o r l d co l lec t ion of 11 372 acces-
sions of cu l t i va ted g roundnu t and 216 accessions of related Arachis species. These are
evaluated and suppl ied to I C R I S A T scientists and cooperators t h r o u g h o u t the w o r l d .
The eastern and centra l A f r i c a n reg ion is an i m p o r t a n t source fo r genetic d ivers i ty of
g roundnu t . Somal ia was v is i ted in 1979 and 9 accessions collected, bu t col lect ions
have no t as yet been made in the other countr ies of the region. Pr io r i t ies fo r co l lec t ion
and numbers o f g roundnu t accessions obta ined f r o m and suppl ied to the var ious
countr ies are shown in Tab le 1.

Table 1. Groundnut germplasm collection priorities for eastern and central Afr ican countries,
and numbers of accessions obtained f rom and sent to them by IC R I S A T .

Country

Burundi

Egypt
Ethiopia
Kenya
Rwanda
Somalia
Sudan
Uganda

ICRISAT's prior i ty

for collection1

4
2
2
3
4

4

1
1

No. of accessions supplied

To I C R I S A T

0
15
0

42
1

9
1982

1614

From I C R I S A T

75
0

259
75
20
14

2833

148

1. Where 1 = the highest, and 4 = lowest priority.
2. Mostly from the old Tozi collection at Wad 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 1947-8S.
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A l t h o u g h the numbers o f accessions ob ta ined b y I C R I S A T f r o m Sudan and
Uganda are large, they inc lude many genotypes o r i g i na l l y i n t roduced i n t o I n d i a over
the pe r iod 1947 to 1975, and reselections f r o m such materia l . There is a l o n g h is to ry of
g r o u n d n u t cu l t i va t i on in E th iop ia , Kenya, Sudan, Uganda, and Egyp t , and i t i s
essential to col lect and conserve g roundnu t germp lasm fr o m these countr ies as efforts
to in t roduce new and imp roved cul t ivars threaten the surv iva l o f o l d landraces.

Drought

The impor tance o f d rough t in the S A T is we l l recognized and the p r o b l e m receives
h igh p r i o r i t y i n I C R I S A T . M a j o r objectives are to develop methods o f screening
germplasm accessions and breeding lines fo r tolerance to midseason a n d / o r late-
season droughts , and to understand the phys io log ica l basis o f genotyp ic va r i a t i on in
d rough t recovery and tolerance. F ie ld screening has been carr ied ou t on several
hundred genotypes, using a l ine-source spr ink ler system to create gradients of water
stress, and several genotypes have been ident i f ied as to lerant to midseason or late-
season d rough t stress. In teract ions have been f o u n d between d rough t and ca lc ium
ava i lab i l i t y , and between d rough t and pod rots and seed invas ion by the tox igen ic
Aspergillus flavus. 

Nutrition

Nitrogen f ixat ion. A large number of Rhizobium strains have been tested for
n i t r ogen - f i x i ng ab i l i t y in c o m b i n a t i o n w i t h a range o f cu l t ivars and germplasm
accessions. Th is was done ma in l y in Ind ia , and i t has resulted in the recommendat ion
of the Rhizobium s t ra in NC 92 fo r use w i t h some released Ind ian cu l t ivars . I t has been
found possible under cer ta in cond i t ions to increase yields of g roundnu t by inocu la t ion
w i t h Rhizobium, even in fields where the c rop has been g r o w n fo r many years.

Mycorrh izae. G r o u n d n u t roots usual ly show extensive co lon iza t ion by vesicular
arbuscular mycorrh izae ( V A M ) . The symbio t ic re lat ionship between the zygomyce-
tous V A M fung i and the roo t augments phosphorus uptake f ro m soils deficient i n this
element. P re l im ina ry po t -cu l tu re studies have shown that g roundnu t derives consid-
erable benefits f r o m V A M inocu la t i on . V A M co lon iza t ion and phosphorus n u t r i t i o n
are l i ke l y to be components in genotype and site in teractions, and selection of
g r o u n d n u t genotypes w i t h increased suscept ib i l i ty t o V A M cou ld improve adapta t ion
to va ry ing nu t r i t i ona l env i ronments.

Calc ium. C a l c i u m def iciency is a ma jor factor l i m i t i n g g roundnu t y ie ld in several
parts o f A f r i c a . G y p s u m is c o m m o n l y appl ied to g roundnut crops to correct ca lc ium
def ic iency, and research at I C R I S A T has concentrated on the in teract ions among
gypsum u t i l i za t i on , d rough t , and genotype. G y p s u m appl ied at 500 kg ha- 1 increased
yields o f g r o u n d n u t in d r o u g h t cond i t ions by as m u c h as 30% in some genotypes, by
enhancing early pod i n i t i a t i o n and so p r o v i d i n g a d rough t escape mechanism.
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Diseases and Pests 

Diseases and pests are pa r t i cu la r l y i m p o r t a n t in those t rop i ca l deve lop ing countr ies
where the smal l farmer cannot a f fo rd , has no access t o , or is no t equ ipped to apply,
c rop p ro tec t ion chemicals. In m a n y countr ies, re l iable data are l ack ing on c rop losses
f r o m pests and diseases. I C R I S A T carries ou t disease and pest surveys in coopera t ion
w i t h na t iona l inst i tutes. O u r p r i o r i t y has been on iden t if y ing genotypes w i t h resistance
to the diseases and pests tha t are i m p o r t a n t w o r l d w i d e or in ma jo r g roundnu t -
p roduc ing regions.

Fol iar disease caused by fungi. W o r l d w i d e , the most i m p o r t a n t funga l diseases of
g roundnu t fol iage are rust (caused by Puccinia arachidis), early leaf spot (caused by
Cercospora arachidicola), and late leaf spot (caused by Phaeoisariopsis personata). In
sou thern A f r i c a , web b l o t c h (caused by Didymella arachidicola) is also i m p o r t a n t . At
I C R I S A T Center, f ie ld resistance screening has ident i f ied 42 germp lasm accessions
resistant to rust, 5 resistant to late leaf spot, and a fu r ther 39 resistant to b o t h diseases.
Breed ing lines w i t h resistance to rust a n d / o r late leaf spot, and w i t h acceptable y ie ld
and qua l i t y , are n o w in advanced stages o f eva lua t ion in nat i ona l p rograms. D e r i v a -
tives of crosses between cu l t i va ted g roundnu ts and w i l d Arachis species resistant to
rust and late leaf spot are also do ing we l l in advanced tests.

Screening fo r resistance to ear ly leaf spot is be ing done at the I C R I S A T Reg iona l
P r o g r a m fo r Sou thern A f r i c a in M a l a w i because this disease regular ly causes severe
damage in tha t reg ion. Interspeci f ic h y b r i d der ivat ives are the most l i ke l y source o f
resistance to th is disease.

Aspergillus f lavus and aflatoxins. I nvas ion of g roundnu ts by Aspergillus f lavus and
the subsequent p r o d u c t i o n of a f la tox ins is a serious p ro b l e m in m a n y countr ies. The
in fec t i on may occur before or after harvest, the la t ter be ing associated w i t h wet
cond i t i ons d u r i n g c rop d r y i n g , o r w i t h p o o r storage. Preharvest invas ion i s l i nked to
damage by pests and diseases. D r o u g h t stress d u r i n g late stages of p o d development , a 
c o m m o n occurrence in the S A T , predisposes seed to invas ion by A. flavus and
consequent ly to a f l a tox in con tamina t ion . Imposed d rough t stress has been used to
imp rove f ie ld resistance screening of germp lasm accessions and breeding l ines. Several
genotypes w i t h resistance to preharvest invas ion of seed by A. flavus have been
ident i f ied , and they are being used in a breed ing p r o g r a m . Some genotypes w i t h
preharvest resistance also have resistance to A. flavus i nvas ion of rehydrated, mature ,
undamaged, s tored seed. The i r use, in c o m b i n a t i o n w i t h c rop hand l i ng methods
designed to m i n i m i z e r isk o f a f l a tox in c o n t a m i n a t i o n , c o ul d p rov ide an answer to th is
serious p rob lem.

Virus diseases. V i r u s diseases cause s igni f icant losses in g roundnut yie ld and , as
s h o w n in the rosette epidemics in N iger ia and N i g e r in 1975 and 1985, can cause c rop
fa i lu re . Several g r o u n d n u t viruses are seedborne and so are of considerable p lan t
quaran t ine signif icance. One o f them, peanut m o t t l e v i rus disease, i s o f w o r l d w i d e
d i s t r i b u t i o n . Screening a t I C R I S A T has iden t i f i ed several to lerant genotypes, and
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some tha t do n o t t r ansmi t the v i rus t h r o u g h the seed. Othe r v i rus diseases are
i m p o r t a n t in specific regions o f the w o r l d , e.g., g r o u nd n u t rosette in sub-Sahel ian
A f r i c a and peanut c l u m p in West A f r i ca . V i r us characterizat ion and detect ion
methods developed a t I C R I S A T are n o w be ing used in disease surveys and shou ld
p rov ide more re l iable da ta on incidence and impor tance of v i rus diseases in A f r i c a .
Ep idem io l og i ca l studies on rosette disease and resistance breeding are in progress at
the I C R I S A T Reg iona l P r o g r a m i n M a l a w i . Several l ong -dura t i on , rosette-resistant
genotypes have been bred, and p r i o r i t y is being g iven to get t ing the resistance i n t o
shor t -du ra t ion g roundnuts requ i red fo r several regions o f A f r i ca .

Virus vectors. Insect pests are i m p o r t a n t because of b o t h the d i rect damage they do
and the i r ro le as v i rus vectors. The g roundnu t aph id , Aphis craccivora, can cause
severe damage to y o u n g p lants bu t is more i m p o r t a n t as the vector o f peanut mo t t l e
v i rus w o r l d w i d e , g r o u n d n u t rosette v i rus i n A f r i c a , peanut stunt i n the U S A and i n
Sudan, and peanut st r ipe in Southeast As ia . S i m i l a r l y , th r ips feed on fo l iage and
t ransmi t the t o m a t o spot ted w i l t v i rus causing b u d necrosis disease in g r o u n d n u t .
Research emphasis is on c o m b i n i n g cu l t u ra l practices and host -p lant resistance to
develop integrated pest management systems.

Termites. Research on termi tes i s car r ied ou t a t I C R I S A T in co l l a b o r a t i o n w i t h the
T r o p i c a l Deve lopmen t and Research Ins t i tu te o f the U K . The par t i cu la r impor tance
of termi tes as pests o f g r o u n d n u t in A f r i c a is recognized, p o d losses in excess o f 30%
hav ing been recorded. I t i s also k n o w n tha t by k i l l i n g p lants and scar i fy ing pods,
termi tes predispose g roundnu ts to invas ion by A. flavus and subsequent a f l a tox i n
con tam ina t i on . Cur ren t research is a imed at f i n d i n g insecticides and fungicides tha t
c o n t r o l the pest bu t do no t h a r m the env i ronment .

Other pests. Research is also being carr ied ou t on the leaf m iner , Aproaerema 
modicella, and the tobacco caterp i l la r , Spodoptera litura, t w o pests tha t cause
sporadic damage to g roundnu t .

Breeding for resistance to pests. A breed ing pro ject to comb ine resistance to
leafhoppers, th r ips , and termites i n t o h igh -y ie ld ing cu l t ivars started in 1980 w i t h an
extensive h y b r i d i z a t i o n p r o g r a m . Some h igh-y ie ld ing progenies w i t h resistance to
thr ips and leafhoppers have been selected.

Plant Improvement 

Some breeding act iv i t ies have already been ment ioned wh e n dea l ing w i t h specific
p r o d u c t i o n constraints. There is a need to ident i fy groups of stress factors i m p o r t a n t in
par t i cu la r reg ions/count r ies , so that resistance to these can be comb ined w i t h o ther
t ra i ts f o r pa r t i cu la r s i tuat ions and uses. Such t ra i ts inc lude c rop d u r a t i o n , earliness
a l l ied w i t h seed do rmancy , seed size (such as large seed f o r the con fec t ionary t rade) ,
h i g h o i l content , h i g h h a u l m y i e l d , and comb ina t i ons o f these factors. W h e n breed ing
cu l t i va rs f o r use at d i f ferent la t i tudes, or f o r d i f ferent seasons at the same l oca t i on , i t is
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i m p o r t a n t to note tha t some genotypes show large differences in y i e ld between short
and l o n g daylengths. A d a p t i v e breeding is la rge ly the respons ib i l i t y o f na t iona l
research p rograms, bu t I C R I S A T and its reg iona l p rograms can assist by supp ly ing
sui table germp lasm. In recent years, con fec t ionary selections have been sent to
B u r u n d i , Egyp t , E t h i o p i a , Sudan , and Uganda , rust and late leaf spot resistant
selections to Sudan and Uganda , pest-resistant selections to Sudan, and short-
d u r a t i o n selections to E t h i o p i a , Rwanda , Soma l i a , and Sudan. Specif ic hyb r i d i za t i on
can be car r ied ou t a t I C R I S A T Center a t the request o f n a t io n a l p r o g r a m scientists.
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ICRISAT's Research on Pigeonpea

W. Reed

International Crops Research Institute for the Semi-Arid Tropics 
Patancheru, Andhra Pradesh 502 324, India 

I n t r o d u c t i o n

Pigeonpea (Cajanus cajan) is g r o w n t h r o u g h o u t the t rop ics , bu t I n d i a accounts fo r
over 85% o f the 3.5 m i l l i o n h a s o w n w i t h th is c r o p a r o u n d the w o r l d . I n A f r i c a , i t i s
i m p o r t a n t as a f ie ld c r o p in K e n y a , M a l a w i , and Uganda ; i t i s also g r o w n in sma l l
p lo ts , hedges, and k i t chen gardens in several o ther A f r i c an countr ies.

P igeonpea is a perenn ia l sh rub , b u t i t is c ropped annua l ly in mos t f a r m i n g systems.
Because i ts ear ly g r o w t h is s low and noncompe t i t i ve , p igeonpea is c o m m o n l y s o w n as
an i n te rc rop , pa r t i cu la r l y w i t h s o r g h u m and mi l l e ts . T he cereal i s harvested before the
pigeonpea completes i ts vegetat ive stage.

M u c h o f the c rop i n I n d i a i s g r o w n p r i m a r i l y f o r i ts d r i ed seed, mos t l y consumed as
dhal (decor t ica ted, sp l i t seed) in a var ie ty of dishes. In several count r ies , pods are
harvested w h e n green a n d the seeds then cooked as a vegetable, o f ten as a subst i tu te
fo r garden peas (P i s u m sativum). T h e d r i ed seed may be used as an an ima l feed and the
p lants as fodder . T h e d r i e d stems are of considerable impor tance as fue l , and they can
be used in cons t ruc t i on and basket m a k i n g . Pigeonpea has a benef ic ia l effect on the
so i l , leav ing beh ind considerable n i t rogen and organic residues.

A l t h o u g h p igeonpea is a versat i le p lan t w i t h m a n y uses, i t has received l i t t l e research
a t ten t ion . T h e crops g r o w n i n mos t countr ies are o f u n im p r o v e d landraces, w i t h l i t t l e
or no purchased inpu ts . The average w o r l d y ie ld o f p igeonpea is est imated a t about
700 kg ha- 1, w i t h a l owe r average in A f r i c a (600 kg ha- 1)- Y ie lds o f over 5000 kg ha- 1

have been recorded in expe r imen ta l f ields in Aus t r a l ia and I n d i a , however, and
research wo rke rs in K e n y a have also repor ted t ha t the c rop has a h i g h y ie ld po ten t i a l .

Const ra in ts t o P r o d u c t i o n

T h e huge dif ference between the po ten t ia l y ie ld and the average y ie ld in farmers ' f ields
is caused by a var ie ty o f ab io t i c and b io t i c const ra in ts . Po o r so i l f e r t i l i t y , d roughts ,
and f loods l i m i t p lan t g r o w t h and a large n u m b e r of diseases and pests can devastate

I C R I S A T (International Crops Research Institute for the Semi-Arid Tropics). 1987. Research on grain
legumes in eastern and central Afr ica. Summary proceedings of the Consultative Group Meeting for
Eastern and Central Afr ican Regional Research on Grain Legumes (Groundnut, Chickpea, and Pigeon-
pea), 8-10 December 1986, International Livestock Centre for Afr ica ( I L C A ) , Addis Ababa, Ethiopia.
Patancheru, A .P. 502 324, India: I C R I S A T .
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the c rop . There are on l y l i m i t e d data on the quant i ta t i ve losses caused by these
constraints in farmers' f ields. In Kenya, leaf spot (Mycovellosiella cajani) and w i l t
(Fusarium udum) are widespread and damaging, wh i le several other diseases, i nc lud -
i n g those caused by viruses, may be of local ized impor tance. M a n y insect species have
been repor ted to reduce yields, par t i cu la r ly in Kenya. Of these, p o d b o r i n g lep idopte-
ran larvae, sucking bugs, and a pod f l y , are considered to be the most damaging.

Research a t I C R I S A T Re levant t o Eastern and Cen t ra l A f r i c a

Research a t I C R I S A T Center in I n d i a aims no t merely to benefit p igeonpea farmers in
Ind ia , bu t those in other countr ies o f the w o r l d as we l l . O ur m a i n emphasis is t o w a r d
breeding new genotypes that w i l l y ie ld more t han the cul t ivars presently used in the
farmers ' f ields. We are searching for resistances to the major constraints and c o m b i n -
i ng these resistances i n t o p lants tha t have other desirable characters, pa r t i cu la r l y h igh
y ie ld of good qua l i t y seeds. O u r research also produces new methodologies and other
i n f o r m a t i o n that can be o f va lue to scientists in the na t i ona l p rograms o f many
countr ies. At I C R I S A T Center, we have several ma jo r assets i n c l u d i n g a team of
scientists and suppor t staff w i t h considerable experience of th is c rop, excellent labora-
t o r y and f ie ld faci l i t ies, and the wor ld 's pigeonpea germplasm bank.

Genetic Resources Unit 

O u r Genetic Resources U n i t ( G R U ) holds 10 818 accessions of p igeonpea germplasm.
The seeds are stored under l o w temperature and h u m i d i t y cond i t ions tha t ensure thei r
v i ab i l i t y . The characterist ics o f each accession have been evaluated by G R U scientists;
these data are stored in our compute r and summar ized in a catalog. F r o m this w o r k i n g
co l lec t ion , we have already suppl ied more t han 50 000 samples of pigeonpea seed to
scientists across many countr ies. The germplasm is screened fo r useful t ra i ts by
breeders, biochemists, pathologists, entomologis ts , and agronomists. Plants w i t h
useful t ra i ts are then crossed to produce new genotypes that may be of value.

The co l lec t ion contains less t han 900 accessions tha t or ig inate f r o m A f r i c a ; most o f
these came f r o m on ly three countr ies, Kenya (313), M a l a w i (245), and Tanzan ia (221).
We have on l y one accession f r o m Uganda and none f r o m Sudan, Somal ia , Rwanda ,
and B u r u n d i . We need fur ther accessions f r o m farmers ' f ie lds in A f r i ca , par t i cu la r ly
f r o m Uganda where the c rop is w ide ly g r o w n . I t i s essential tha t the r i c h resource o f
landraces f r o m a l l countr ies be preserved, fo r they may conta in genes that cou ld be
valuable in the fu ture. We w i l l be seeking co l laborators to help w i t h such col lect ions.

Cur ren t l y , G R U is co l labora t ing w i t h na t iona l scientists in Kenya to evaluate 500
accessions, m a i n l y large-seeded, l ong -du ra t i on types, tha t may be par t i cu la r l y useful
in th is area. Such types are pho tope r i od sensitive, and the na tu ra l expression of the i r
character ist ics is suppressed when g r o w n at I C R I S A T Center. The u n i t is also screen-
i ng the ent i re germplasm co l lec t ion fo r pho tope r iod insensi t iv i ty , a t ra i t tha t w i l l a l l ow
wider adaptab i l i t y to d i f fe r ing lat i tudes and seasons.
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Diseases and Pests 

Pathology research. O u r pathologists have screened the germplasm co l lec t ion and
f o u n d several p igeonpea genotypes w i t h resistance to one or more diseases. In cooper-
a t i on w i t h the breeders, crosses were made and progenies have been selected w i t h
comb ined resistance to as many as fou r i m p o r t a n t diseases. W i l t resistance w i l l  be o f
par t i cu la r value in eastern A f r i ca , and tr ia ls o f genotypes selected a t I C R I S A T Center
have already shown that some are resistant to this disease in Kenya.

Entomology research. M u c h o f the en tomo log ica l research a t I C R I S AT Center has
been focused on the p o d borer (Heliothis armigera) and the pod f l y (Melanagromyza 
obtusa). Pigeonpea genotypes w i t h some resistance to these and other pests have been
selected, and they may be of use in eastern and cent ra l A f r i ca where the p o d borer and
a pod f l y are i m p o r t a n t pests. I C R I S A T ' s research on other elements in in tegrated pest
management is also expected to be of benefit in A f r i ca .

Physical Constraints 

A g r o n o m y . O u r ag ronomy w o r k combines aspects o f phys io logy and m ic rob io logy .
O u r physiologists have studied the g r o w t h and development of p igeonpea under a 
range o f env i ronmen ta l cond i t ions and developed packages o f ag ronomic practices
that max im ize returns. They are screening the germplasm fo r resistance to physica l
stress, i nc lud ing d r o u g h t and sal in i ty . O u r microb io log is ts have studied the n i t rogen-
f i x i n g rh i zob ia that give this c rop "free fe r t i l i zer , " and they have developed a bank of
these bacter ia adapted to var ious env i ronmenta l condi t ions. They have also developed
cheap, pract icable methods fo r the m u l t i p l i c a t i o n and f ie ld i nocu la t i on o f these
rh izob ia .

Management of resources. O u r Resource Management P r o g r a m is act ive in devel-
op ing new f a r m i n g systems tha t incorpora te pigeonpea and in s tudy ing the economics
of such systems. I t has f o u n d that cereal /p igeonpea intercrops sown on broadbeds,
w i t h modest inputs of fer t i l izer and pesticide, can be par t i cu la r l y pro f i tab le . They are
now s tudy ing the po ten t ia l fo r perennia l pigeonpea in agroforestry systems.

Breeding New Pigeonpeas 

O u r breeders are c o m b i n i n g resistances to the var ious y ie ld- reducing constraints i n to
pigeonpeas o f d i f fe r ing dura t ions , so tha t they can be o f use in the w ide range o f
envi ronments in w h i c h th is c rop is g r o w n . The i r overa l l objectives are to p rov ide
useful breeding mater ia ls to na t iona l p rograms and to develop genotypes tha t w i l l give
h igh yields o f valuable produce in the rea l -wor ld cond i tions o f farmers ' f i e lds .

Genotypes o r ig ina t ing f r o m I C R I S A T ' s breeding p r o g r a m have already reached
farmers ' f ie lds in I nd ia , F i j i , and Aus t ra l ia . Several more genotypes are in advanced
tests in several countr ies, and most na t iona l p igeonpea research programs n o w rely
heavi ly u p o n I C R I S A T breeding mater ials.

H y b r i d pigeonpeas have been pioneered at I C R I S A T . Several genetic male-steri le
lines tha t i nco rpora te many useful t ra i ts have been developed, and these have been
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used to make many test crosses. Some of these hybr ids have shown considerable
heterosis and have been w ide l y tested. One sho r t -du ra t i on h y b r i d ( I C P H 8) has
per fo rmed very we l l i n na t i ona l t r ia ls in I n d i a . Tests have s h o w n tha t h y b r i d seed
p r o d u c t i o n , us ing na tura l insect popu la t ions as po l l ina to rs , is l i ke l y to be econom i -
cal ly v iab le.

Vegetable-type pigeonpeas w i t h large pods, c o n t a i n i n g ma n y large, sweet seeds,
appear to have great po ten t i a l , pa r t i cu l a r l y in areas or seasons where the garden pea
cannot be g r o w n . Such types o f p igeonpea f r o m the Car ibbean, A f r i c a , and I nd ia ,
have been col lected, and ou r breeders are deve lop ing new, i m p r o v e d genotypes that
combine the best t ra i ts f r o m these.

I n I n d i a , 6 0 % o f the c rop i s p roduced f r o m l o n g - d u r a t i o n types, and i n A f r i c a most
pigeopeas g r o w n are o f l o n g d u r a t i o n . Break th roughs to higher yields in m a n y crops,
i nc lud ing wheat and r ice, have resulted f r o m the deve lopment o f short -s tatured,
sho r t - du ra t i on p lants sown at h i g h densit ies. I t is a l ready ev ident tha t p igeonpea is no
except ion. O u r breeders have developed shor t -s ta tured plants tha t can be harvested in
less than 100 days and the i r po ten t ia l is exc i t i ng .

Short-Duration Pigeonpeas 

I C R I S A T scientists, i n coopera t ion w i t h n a t i o n a l scientists f r o m I n d i a and Aus t ra l i a ,
have deve loped packages o f practices tha t p roduce very go o d yields f r o m shor t -
d u r a t i o n pigeonpeas. Yields of over 8000 kg ha- 1 have been recorded f r o m smal l -p lo t
t r ia ls i n A u s t r a l i a . In I n d i a , y ields o f up to 5000 kg ha- 1 have been repor ted f r o m
m u l t i p l e harvests in large p lo ts o f I C P L 87 in farmers ' f ie lds. I C P L 87 i s a shor t -
d u r a t i o n cu l t i va r f r o m I C R I S A T tha t has recent ly been released in I n d i a and there i s
n o w t remendous demand fo r i ts seed. We expect t ha t th is and o ther sho r t -du ra t i on
cu l t i va rs w i l l p rov i de a much-needed boost in Ind ia 's pigeonpea p r o d u c t i o n , where
consumers have suffered a shortage of th is p o p u l a r pulse in recent years.

U n l i k e the l onge r -du ra t i on genotypes, the sho r t - du ra t i on types are expected to be
n o r m a l l y g r o w n as sole crops, in m u l t i p l e c r o p p i n g systems wherever the c l imate
a l lows crops to be g r o w n t h r o u g h m u c h o f each year. Such genotypes are already be ing
g r o w n i n n o r t h e r n I n d i a a n d be ing harvested i n t ime t o a l l ow t ime l y sow ing o f wheat
on the same l and . O u r agronomis ts and c r o p p i n g systems scientists are exper imen t ing
w i t h such types in a va r ie ty o f systems.

Po ten t i a l i n Eas te rn a n d C e n t r a l A f r i c a

There i s no d o u b t tha t p igeonpea can be g r o w n in m a n y areas o f eastern and cent ra l
A f r i c a where i t i s no t f o u n d a t th is t ime . Where i t i s al ready be ing g r o w n , m u c h greater
y ie lds can be ob ta ined t h r o u g h use o f i m p r o v e d cu l t i va rs, better a g r o n o m y , and
t h r o u g h the moderate use of supp lementary i r r i g a t i o n and pesticides. There is no use
in p r o d u c i n g a c rop , however , unless there is a demand f o r the p roduce . C u r r e n t l y
there is on l y a sma l l i n t e r n a t i o n a l t rade in p igeonpea, and the domest ic demand f o r
p igeonpea i n A f r i c a appears to be general ly l o w , t h o u g h var iab le . I t i s o f ten c o m -
mented tha t p igeonpea takes longer to c o o k t h a n cowpea and d r i ed beans. Th i s may be
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a ma jo r reason w h y the lat ter crops are w ide ly preferred in many areas of A f r i ca . O u r
b iochemists , w h o have s h o w n tha t p igeonpea is very nu t r i ti ous , have been screening
genotypes fo r the i r c o o k i n g qua l i t y . We are also assembl ing recipes tha t incorpora te
pigeonpea i n t o tasty dishes. I t shou ld no t be d i f f i cu l t to popu lar ize th is c rop in eastern
A f r i c a i f increased p r o d u c t i o n leads to marke tab le surpluses tha t can be sold a t
reasonable prices.

We do n o t expect to be able to transfer I C R I S A T - i m p r o v e d genotypes and c rop-
p i n g systems to A f r i c a w i t h immed ia te increases i n p r o d u ct i v i t y . We can prov ide
nurseries o f genotypes tha t we t h i n k may be adapted to the cl ima t i c cond i t ions in
var ious areas of eastern and centra l A f r i ca , so that they can be compared w i t h loca l
cu l t i vars . Some of these genotypes m i g h t give h igher yields and possess resistances or
o ther desirable t ra i ts l a ck i ng in the loca l cu l t i vars . We can also supp ly breeding
mater ia ls , i nc l ud ing wide-range crosses, and male-steri le l ines tha t can be used to
make hybr ids w i t h loca l cu l t ivars as po l l en donors . F r o m such mater ia ls , loca l ly
adapted, h igh -y ie ld ing genotypes may be developed and selected. Of par t i cu la r in ter-
est m a y be h igh -p ro te in genotypes tha t have been selected a t I C R I S AT f r o m crosses
between pigeonpea and its w i l d relatives (Atylosia spp). Such mate r ia l may be of
pa r t i cu la r value as an ima l feed supplements.

We do no t restr ict the supp ly o f mater ia ls, methods, and i nf o r m a t i o n developed by
pigeonpea scientists at I C R I S A T . We w i l l  be pleased t o share wha t we have w i t h our
colleagues i n eastern A f r i c a and w o u l d we lcome c o l l a b o r a ti o n i n any ac t i v i t y tha t
cou ld increase the crop's p r o d u c t i v i t y . We hope no t o n l y to g ive, bu t also to receive,
fo r I C R I S A T scientists can benefi t f r o m the knowledge and genotypes possessed by
the scientists and farmers in A f r i ca .
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ICRISAT's Research on Chickpea

H . A . van Rheenen

International Crops Research Institute for the Semi-Arid Tropics 
P a t a n c h e r u , Andhra Pradesh 502 324, India 

I n t r o d u c t i o n

Ch ickpea (Cicer arietinum) is of ancient h is to ry , especial ly in West A s i a and the Far
East, where its cu l t i va t i on dates back thousands of years. The oldest ch ickpea f inds are
f r o m excavat ions a t Hac i l a r near B u r d u r in T u r k e y . By l 4C da t ing , they were esti-
mated to be f r o m about 5450 B C . I t i s bel ieved tha t the Hellenes t o o k the c rop f r o m
T u r k e y westward to the Med i te r ranean and eastward to I nd ia. The Greeks, Phoen i -
cians, and Romans spread its c u l t i v a t i o n t h r o u g h the Med i te r ranean reg ion , no r t he rn
A f r i c a inc luded , w h i l e some eastern A f r i c a n count r ies became acquain ted w i t h ch ick -
peas t h r o u g h As ian immig ran ts d u r i n g the 19th Centu ry . E thiop ia , however, has a 
m u c h longer h is to ry w i t h chickpeas. Spanish and Portuguese merchants in t roduced
the c rop to the N e w W o r l d , w h i l e A s i a n settlers later supplemented, ( i n the West
Ind ies, f o r example) the ear l ier impo r ta t i ons . The latest expans ion of the c rop is i n t o
Aus t ra l i a , where interest i n i t i s increasing considerably. W h a t w i l l happen w i t h the
p r o d u c t i o n o f chickpeas in the fu ture i s d i f f i cu l t to pred ic t . The same appl ies to
research on chickpeas. A v a i l a b l e statistics and data, however , may help to ind icate
trends of p r o d u c t i o n and the need fo r research. The f o l l o w in g tries to present these in
more de ta i l , w i t h special reference to the s i tua t ion in eastern and cent ra l A f r i c a .

Eastern and Central Afr ica

Marketing and Uses 

Chickpeas are used in many ways. The c rop may be harvested green and the seeds
eaten fresh, bu t mos t l y d r y seeds are consumed. These are of ten dehu l led and sp l i t and
used as soup or dhal; f l ou r or besan is p roduced f r o m spl i t or who le seed; and d r y seeds
can also be used in many other ways. In terest ing ly , the ac id exudate of the leaves can
be app l ied f o r med ic ina l and o ther purposes. The exudate is captured by spreading a 
c l o t h over the p lants and w r i n g i n g ou t the l i q u i d ear ly i n the m o r n i n g . The In te rna -
t i o n a l Ch i ckpea Newslet ter star ted a recipe sect ion in 1983 and has con t i nued i t ever
since; in the process, we have discovered a range of ch ickpea dishes. B o t h ch ickpea hay
and seed are used as catt le feed and can find large markets as such.

I C R I S A T (International Crops Research Institute for the Semi-Arid Tropics). 1987. Research on grain
legumes in eastern and central Afr ica. 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 Afr ica ( I L C A ) , Addis Ababa, Ethiopia.
Patancheru, A.P. 502 324, India: I C R I S A T .
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M o s t ch ickpea produced in the reg ion i s consumed loca l l y. W h e n E t h i o p i a p r o -
duced a r o u n d 200 000 t f r o m 300 000 ha d u r i n g 1970-1973, abou t 10 000 t (5%) was
expor ted , bu t cu r ren t l y there i s no e x p o r t o f chickpeas f r o m E t h i o p i a , Sudan, Kenya ,
Uganda , o r Tanzan ia . In E t h i o p i a and Sudan, the ind igenous p o p u l a t i o n eats ch ick -
peas, wh i l e in the other countr ies the m a i n consumers are people o f A s i a n o r i g i n .

Production Areas and Productivity 

The area and p r o d u c t i o n pat terns show s ign i f icant annua l f luc tua t ions , bu t by and
large there are no clear t rends of increase or decrease over the past 20 years. Tab le 1 
shows F A O estimates f o r 1984; these o m i t Kenya , w h i c h is est imated to have about
7000 ha. These f igures add up to 166 000 ha, w h i c h is 1.4% of the wor ld ' s t o t a l ch ickpea
area. M o s t o f th is land is heavy c lay. In E th iop ia , the m a in p r o d u c t i o n area lies in the
Cent ra l H igh lands (a l t i tudes over 1500 m) . The soils there are b lack , Ver t iso ls , on
w h i c h te f thr ives t o o . The p r o d u c t i o n in K e n y a i s also m a in l y on b lack c o t t o n so i l a t
h i gh a l t i tudes, wh i l e in the Sudan, chickpeas are mos t l y f o u n d on r i ve r banks, islands,
and basins tha t are f looded by the N i l e .

The w o r l d average y ie ld f o r 1984 was 663 kg ha- 1; f o r A f r i c a as a who le i t amoun ted
to 721 kg ha- 1. Figures f o r E th i op ia , Sudan, Tanzan ia , and Uganda are shown in Tab le
1. U n d e r favorab le cond i t i ons , m u c h h igher y ie lds can be obta ined. F o r example ,
yields repor ted f r o m E t h i o p i a have been as h i g h has 4800 kg ha"1, f r o m K e n y a 3000 kg
ha- 1, and f r o m Sudan 2230 kg ha*"1. Obv ious l y the y ie ld po ten t i a l in the reg ion is good ,
bu t p r o d u c t i o n constraints prevent the farmers f r o m achiev ing i t .

Production Constraints 

A g r o n o m i c deficiencies—such as poo r p lan t s tand, insuf fic ient water supply , and
inadequate weed contro l—cause y ie ld losses. H i g h temperatures are k n o w n to cu r ta i l
g r o w t h and reduce y ie ld . The nonava i l ab i l i t y o f stable, high-y ie ld ing variet ies may
also be a fac tor fo r l o w p r o d u c t i v i t y . B i o t i c const ra in ts repor ted are s h o w n in Tab le 2.

The differences between the h i gh yields that can be ob tained (as ment ioned earl ier)
and those tha t farmers p roduce are huge. Obv ious l y , the constra ints l is ted are a 
d o m i n a t i n g factor in the p r o d u c t i o n o f chickpeas. They emphasize the need fo r
amel io ra t ive research.

Table 1. Chickpea product ion in eastern Afr ica, 1984.

Country

Ethiopia
Sudan
Tanzania
Uganda

Area

('000 ha)

121

3

30

5

Product ion

('000 t) 

89

3

9

3

Yield

(kg ha -1)

736

933

300

600

Source: FAO Production Yearbook, 1984.
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Table 2. Biotic constraints reported f rom eastern and central Afr ica.

Constraint

Diseases
Fusarium wi l t
D ry root rot
Collar rot

Ascochyta blight
Macrophomina disease
Stunt

Pests

Pod borer
Cut worm

+ = reported, 0 = not reported.

Ethiopia

+
+
+
+

+

0

+

0

Sudan

+
+

0

0
0
+

+
+

Kenya

+

0
+

0
0
0

+

0

Relevant ICRISAT Activities 

Agronomy. I C R I S A T ' s ag ronomic research i s o f d i rec t interest i n the A f r i c a n
s i tua t i on , as ou t l i ned above. I m p o r t a n t , f o r instance, are screening fo r d r o u g h t
to lerance and iden t i f i ca t i on o f genotypes tha t can germinate in soils w i t h l i m i t e d
mois tu re and w i ths tand per iods o f d r o u g h t d u r i n g the ir g r o w t h . P lan t n u t r i t i o n
studies, i n c l ud i ng those on Rhizobium, are also of relevance.

Germplasm. Ce r ta in genotypes are more adapted to specific env i ronments t h a n
others, and the screening of a large co l lec t ion of ge rmp lasm accessions is always
reward ing when selecting a var ie ty f o r a pa r t i cu la r p ro d u c t i o n zone. The I C R I S A T
Genet ic Resources U n i t he ld 14 875 ch ickpea accessions by the end of 1986, represent-
i n g 41 d i f fe rent count r ies , and each o f those can be made avai lab le. A p a r t f r o m these,
w i l d Cicer species are also ma in ta ined and suppl ied on request. The P lan t Genetic
Resources Centre , A d d i s A b a b a , and the A l e m a y a Un ive rs i t y o f A g r i c u l t u r e , E t h i o -
p ia , together w i t h the I C R I S A T Genet ic Resources U n i t , are a t present j o i n t l y
eva luat ing 940 germp lasm entries at Debre Ze i t , sown in September 1986.

Diseases. A number of diseases can be devastat ing fo r chickpeas, and unless a 
cer ta in measure o f resistance is present i n a var ie ty , i t w i l l  no t give stable yields and
assurance o f an economic r e tu rn . I C R I S A T scientists, together w i t h colleagues i n
na t i ona l p rograms, have studied in dep th most o f the diseases l isted in Tab le 2 , and
sources of stable resistance have been f o u n d by screening large numbers of germp lasm
entr ies in the I C R I S A T co l l ec t i on . Th is source mate r ia l also can be shared w i t h
interested ins t i tu t ions or i nd i v i dua l s . Because o f thei r impor tance , t w o disease are
br ie f l y discussed here. F u s a r i u m w i l t , caused by the fungus Fusarium oxosporum f.sp. 
ciceri, is w ide l y spread and can w ipe ou t susceptible var iet ies. Bu t stable resistance has
been iden t i f ied and i ts inher i tance s tud ied. T w o recessive and one d o m i n a n t gene p lay
a pa r t in c o n t r o l l i n g the resistance. T h e y have been g iven the symbols , h 1 , h2 , and h3 ,
and any c o m b i n a t i o n o f t w o o f these genes in homozygous c o n d i t i o n , f o r instance
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h 1 h 1 / h 2 h 2 , w i l l  convey comple te and stable resistance t o a var ie ty . D r y r o o t ro t is
caused by Rhizoctonia bataticola, another fungus disease that is w ide ly spread in areas
where temperatures are re la t ive ly h i g h and d r o u g h t p rob lems occur. Several sources
of resistance have been f o u n d , and recent inher i tance studies have revealed that the
resistance t ra i t is monogen ic and d o m i n a n t .

Insect pests. The ma jo r insect pest o f chickpeas in cent ra l and eastern A f r i c a , also in
the A s i a n subcont inent , is the Heliothis p o d borer . I C R I S A T scientists were i n i t i a l l y
no t very op t im is t i c about f i n d i n g sources of resistance against Heliothis, bu t such
sources have been f o u n d and s tud ied. T h e resistance character is con t ro l led
polygenica l ly .

Breeding. The use of the resistance factors comes pa r t l y t h r o u g h breeding, when the
resistance genes are comb ined w i t h those tha t give h i gh y ie ld , good seed size, and other
desirable t ra i ts . I C R I S A T breeders have p roduced l ines and varieties w h i c h possess
resistances tha t can be comb ined w i t h t ra i ts tha t help adap ta t ion to the cond i t ions o f
eastern and cent ra l A f r i c a . The o n g o i n g p r o g r a m is increasingly p roduc t i ve , and
exchanges of seed mate r ia l are always welcome.

In fo rmat ion and training.  The impor tance o f in te rac t ion and c o m m u n i c a t i o n for
ag r i cu l t u ra l research and extens ion is o f ten stressed, and i t applies to chickpeas no less
t h a n to other crops. I C R I S A T can con t r i bu te t h r o u g h its pub l i ca t ions , one o f w h i c h i s
the I n te rna t i ona l Ch ickpea Newslet ter . O the r pub l i ca t ions cover the topics o f agron-
o m y , b iochemis t ry , breeding, en tomo logy , genetic resources, pa tho logy , and resource
management . Pub l ica t ions are avai lable on request f r om I C R I S A T ' s I n f o r m a t i o n
Services. The I C R I S A T T r a i n i n g P r o g r a m prov ides pos tdocto ra l fe l lowships, i n -
service fe l lowships, research scholarships, in-service t r a i n i n g , apprent iceships, and
s h o r t - t e r m courses. A t o t a l of 195 par t i c ipants were t ra ined d u r i n g 1985. They came
f r o m 49 d i f fe rent countr ies: s ix were f r o m E t h i o p i a , fo u r f r o m Kenya , e ight f r o m
Sudan, t w o f r o m Uganda, and six f r o m Tanzan ia .

Summing Up 

There i s m u c h scope fo r i m p r o v i n g chickpea p r o d u c t i o n in eastern and cent ra l A f r i ca ,
where p rob lems and constra ints are very s imi la r to those already be ing w o r k e d on by
I C R I S A T researchers. The act iv i t ies ou t l i ned in th is paper may help ident i fy areas o f
useful co l l abo ra t i on in eastern and centra l A f r i c a .
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ICRISAT's Regional Groundnut Improvement Program
for Southern Africa

K.R. Bock

Team Leader and Principal Plant Pathologist 

ICRISAT Regional Groundnut Improvement Program for Southern Africa 
Chitedze Research Station, Private Bag 63, Lilongwe, Malawi 

I n t r o d u c t i o n

D u r i n g the past f ou r years ( Ju l y 1982-December 1986), IC R I S A T ( I n te rna t i ona l
Crops Research Ins t i tu te fo r the S e m i - A r i d T rop ics ) has been responsible fo r the
execut ion o f a successful reg iona l g r o u n d n u t imp rovement p r o g r a m in southern
A f r i ca . The p r o g r a m was establ ished in response to an i n v i t a t i o n by the Sou the rn
A f r i can Heads of State at the Lusaka S u m m i t Conference in 1980. In February 1982, a 
f o rma l m e m o r a n d u m o f unders tand ing between I C R I S A T and the Governmen t o f
M a l a w i , as host coun t ry , was signed. The pro ject became opera t iona l in Ju l y 1982.

The p r o g r a m has been funded by the I n t e rna t i ona l Deve lopment Research Centre
( I D R C ) i n t w o phases, each o f t w o years: I D R C p rov ided 590 000 Canad ian Do l l a r s
for phase 1 ( Ju l y 1982-December 1984) and 750 000 Canad ian D o l l a r s f o r phase 2 
(January 1985-December 1986). D u r i n g 1986, the status of the p r o g r a m was changed
t o a n I C R I S A T Core P r o g r a m suppor ted b y the I D R C grant . I C R I S A T has since
injected a fu r ther US $ 50 000 f o r equ ipment , and i t has also made avai lable add i t i ona l
funds fo r opera t iona l costs.

In Oc tober 1984, the Sou the rn A f r i c a n Deve lopment C o o r di n a t i o n Conference
( S A D C C ) Consu l ta t i ve Techn ica l Commi t t ee for A g r i c u l t ur a l Research approved the
subsuming and fu ture expans ion o f the I C R I S A T reg iona l gr o u n d n u t p r o g r a m i n t o a 
reg iona l G r a i n Legume I m p r o v e m e n t P r o g r a m . Th is w i l l take effect i n 1987, w i t h
I C R I S A T re ta in ing respons ib i l i t y as execut ing agency fo r reg iona l g r o u n d n u t
research.

G r o u n d n u t C u l t i v a t i o n and Research i n S o u t h e r n A f r i c a

Groundnu ts have l o n g been o f major impor tance i n smallho lder agr icu l tu re i n sou th -
ern A f r i c a and are the m a i n legume c rop in extensive areas o f M a l a w i , M o z a m b i q u e ,
Tanzan ia , Z a m b i a , and Z i m b a b w e . They const i tu te a p r i nci pa l source o f p ro te in ,

I C R I S A T (International Crops Research Institute for the Semi-Arid Tropics). 1987. Research on grain
legumes in eastern and central Afr ica. Summary proceedings of the Consultative Group Meeting for
Eastern and Central Afr ican Regional Research on Grain Legumes (Groundnut, Chickpea, and Pigeon-
pea), 8-10 December 1986, International Livestock Centre for Afr ica ( I L C A ) , Addis Ababa, Ethiopia.
Patancheru, A .P. 502 324, India: I C R I S A T .

29



v i tamins , and d ie tary o i l f o r subsistance farmers and p o o r u rban dwel lers in southern
A f r i c a , and they p rov ide a s ign i f icant source o f sma l lho lder cash income t h r o u g h
either o f f i c ia l o r v i l lage markets . Cu r ren t shortages o f edib le o i l and o f fo re ign
exchange have added fur ther to the i r impor tance .

F A O estimates o f area, p r o d u c t i o n , and average yields o f g roundnuts i n S A D C C
member states are shown in Tab le 1 . Y ie lds are l o w , v a r y in g between 400 and 950 kg
ha- 1, i n m a r k e d cont rast to y ie lds o f over 4000 kg ha"1 ob ta ined on research stat ions
and by large-scale commerc i a l enterprises in the reg ion, no tab l y i n Z i m b a b w e . The
po ten t ia l f o r increasing smal lho lders ' yields in the reg ion is, therefore, very h igh .

Const ra in ts to increased p r o d u c t i o n are m a n y and vary w i t hi n and between each
coun t r y . Those most amenable to ame l i o ra t i on t h r o u g h the efforts o f a reg iona l
p r o g r a m of on l y modest s t rength are (1) lack o f good , su i tab ly adapted variet ies
(pa r t i cu la r l y i n M o z a m b i q u e , Tanzan ia , and Botswana) and (2) y ie ld loss f r o m
diseases, pa r t i cu la r l y leaf spots (Cercospora arachidicola and Phaeoisariopsis perso-
nata), rust (Puccinia arachidis), and g r o u n d n u t rosette v i rus .

W h i l e g roundnu ts have received research a t ten t ion because o f the i r expo r t po ten t ia l
f o r S A D C C countr ies, variet ies developed fo r h igher e levat ion, h igh - ra in fa l l areas
( M a l a w i , Z a m b i a , Z i m b a b w e ) are no t sui table f o r low-eleva t ion , l o w - r a i n f a l l areas,
where g roundnu ts are a t present p r i m a r i l y a f o o d c rop . Research p rograms in M a l a w i
and Z i m b a b w e have been in existence fo r m a n y years and have made s igni f icant
c o n t r i b u t i o n s to i m p r o v e d p r o d u c t i o n i n those count r ies . I n the past, the Z i m b a b w e
p r o g r a m was geared towards the imp rovemen t o f l ong -du rat i on varieties g r o w n under
i r r i g a t i o n on large commerc ia l estates, bu t these con t r ibu te on ly 8% to t o t a l na t i ona l
p r o d u c t i o n . A great deal o f e f for t is n o w urgent ly requ i red to develop sho r t -du ra t i on
variet ies appropr ia te to smal lho lder farmers.

Table 1. Area, product ion, and yield of groundnuts in S A D C C countries.

Countries

Angola

Botswana
Malawi
Mozambique
Swaziland
Tanzania

Zambia
Zimbabwe

S A D C C Region
Afr ica

Area
('000 ha)

1981

40
4

250
170

3
94

50
240

851
6470

1982

N A
N A

250
170
N A

96

50
240

-

-

Production
('000 t)

1981

20
2

180
80

1

56

30
239

608

5201

1982

N A
N A

180
80

N A

58

30
115

-

-

Average yield
(kg ha-')

1981

500
395
720
471
481

596

600
955

710
804

1982

N A

N A
720
471
N A
604

600
479

-

738

NA = Not available.
Source: FAO Production Yearbook 1982; FAO Monthly Bulletin of Statistics, 1983: 6(1).
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Z a m b i a and Tanzan ia have had g r o u n d n u t p rog rams in the past, b u t these lapsed
and have o n l y recent ly been react ivated (Tanzan ia w i t h assistance f r o m I D R C and
O D A , the Overseas Deve lopment A d m i n i s t r a t i o n o f the U K ; Za m b i a w i t h assistance
f r o m F A O and W o r l d Bank ) . Some o f these aid-assisted programs have been o r are to
be d iscont inued. Bo tswana has on ly recent ly in i t i a ted a f or m a l g r o u n d n u t imp rove -
ment p r o g r a m ; the M o z a m b i q u e na t i ona l p r o g r a m is assisted by I D R C , bu t lacks
research experience.

There is thus great scope fo r enhanc ing g r o u n d n u t research in the reg ion . M o s t o f
the variet ies released t h r o u g h the na t i ona l p rograms were, and con t inue to be, d i rect
i n t r oduc t i ons or reselections f r o m such research. H y b r i d iz a t i o n and select ion f r o m a 
great ly expanded germp lasm base is n o w impera t i ve fo r fu r ther s ign i f icant progress.

I C R I S A T Regional Program

Staff and Facilities 

Project staff consists of t w o g r o u n d n u t scientists (a breeder and a patho log is t ) ,
suppor ted by t w o technical officers ( w i t h ag r i cu l tu ra l college d ip lomas) , f ou r technical
assistants (agr icu l ture school cert i f icate holders) , and a c le rk / t yp i s t .

Chi tedze Research S ta t ion , ou r reg ional base, is located 16 km west of L i l o n g w e ,
M a l a w i ' s cap i ta l c i t y , at 14 ° S and 33 ° 4 5 ' E , and at an a l t i tude of 1050 m. Chi tedze is
si tuated on the L i l o n g w e P la in , the major g roundnu t -p roduc ing area o f M a l a w i .

The M a l a w i Depa r tmen t o f A g r i c u l t u r a l Research has p rov ided l abo ra to r y and
off ice a c c o m m o d a t i o n fo r the p r o g r a m w i t h i n the Chi tedze Research S ta t i on c o m -
p lex . W e w i l l  con t inue to enjoy these faci l i t ies u n t i l M a y 1988. Thereafter, because o f
ma jo r o rgan iza t iona l and s t ruc tu ra l changes, the M a l a w i Government 's generous
suppor t o f the p r o g r a m in regard to a c c o m m o d a t i o n w i l l be w it h d r a w n . However , i t i s
expected that the p r o g r a m w i l l  b u i l d its o w n research fac i l i t y at Chi tedze d u r i n g 1987.

O u r exper imenta l land area is about 8 ha. We enjoy excel lent coopera t ion f r o m
Chi tedze in the a l loca t ion and p repara t ion o f l and , and in many other respects.

Review of Progress, 1982-1986 

Objectives and strategies. We acknowledge the smal lho lder as ou r p r i nc i pa l target.
He has ex t remely l i m i t e d f i nanc ia l and o ther resources, and i t is un l i ke l y tha t his
s i t ua t i on w i l l a l ter s ign i f icant ly in the forseeable fu ture . Recogn iz ing th is , we conduc t
ou r research under cond i t ions o f l o w i n p u t , and ou r i n i t ia l eva lua t ion o f ge rmp lasm i s
made under ra in fed cond i t ions , w i t h o u t any f o r m o f c rop p rotec t i on . We also
acknowledge the na t iona l g roundnu t imp rovemen t programs of the reg ion as our
immed ia te cl ients and recognize tha t the i r needs are o f pa ramoun t impor tance . O u r
w o r k is, therefore, d i rected towards these needs.

O u r object ives con t inue to be the deve lopment o f h igh -yie ld ing breed ing l ines and
popu la t i ons , adapted to the reg ion and con ta in ing tolerance to factors l i m i t i n g p r o -
d u c t i o n by small-scale farmers. We are, therefore, p r i m ar i l y concerned w i t h the
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effect ive b r o a d e n i n g o f the genetic resources o f sou the rn A f r i c a , a n d ou r p r io r i t i es are

vested in b reed ing and select ing f o r increased y ie lds, qua l i t y , and earl iness.

Research progress. We have b u i l t up and con t inue to b r o a d e n o u r genetic base, by

i n t r o d u c i n g selected ge rmp lasm l ines f r o m I C R I S AT Center and elsewhere. Over the

past f o u r c r o p seasons, we have eva luated more t h a n 2500 accessions, f r o m w h i c h we

have a l ready selected m o r e t h a n 100 l ines tha t are be ing tested in p r e l i m i n a r y ,

advanced, and el i te y ie ld t r ia ls .

M a t e r i a l has a l ready been released to na t i ona l p rograms in A n g o l a , Bo tswana ,

M a l a w i , M o z a m b i q u e , T a n z a n i a , Z a m b i a , and Z i m b a b w e , w h e r e , i n coopera t i ve

reg iona l t r i a l s , p r o m i s i n g select ions are be ing tested against l oca l r ecommended

variet ies. The Z i m b a b w e and M a l a w i na t i ona l p rograms have a l ready selected and

inc luded some o f these super io r l ines in the i r n a t i o n a l d is t r ic t t r ia ls . O u r c o o p e r a t i o n

w i t h n a t i o n a l p rog rams , thus , augurs we l l f o r the fu tu re .

We cons ider h y b r i d i z a t i o n a p r i o r i t y area a n d , consequent ly , have t r a i ned 20 f ie ld

assistants w h o have a t ta ined an acceptable level o f expert ise. T h e y have assisted in

m a k i n g over 400 crosses f o r the h i g h y ie ld and qua l i t y b reed ing p r o g r a m , f o r roset te

disease resistance, and f o r ear ly leaf spot to lerance. We of fer th is service to n a t i o n a l

p r o g r a m s and are cu r ren t l y assist ing M o z a m b i q u e and Z i m b a b w e w i t h selected

hyb r id i za t i ons .

We also assist n a t i o n a l p rog rams by eva lua t ing and d o c u m e n t i n g landraces, and

have evaluated 345 Z a m b i a n , 60 Tanzan ian , and 45 M o z a m b i c a n l ines.

We have made progress w i t h o u r studies on roset te disease and ear ly lea f spot . By

s t u d y i n g n a t u r a l disease d i s t r i b u t i o n pat terns o f roset te v i rus and by s i m u l a t i n g these,

we have deve loped a h i gh l y successful screening techn ique, w h i c h enabled us last

season to screen ef fect ive ly over 30 000 p lants o f F 2 , F 3 , and F 4 generat ions. We have

also i den t i f i ed a n u m b e r o f h i gh - y i e l d i ng l ines t ha t appa ren t l y c o n t a i n to le rance to

ear ly leaf spot . Severa l o f these are Valencia landraces o f S o u t h A m e r i c a n o r i g i n , a 

g r o u p o f great interest , bu t one h i t he r t o largely neglected by breeders in ou r reg ion .

Network ing activities. We have developed an effect ive reg iona l n e t w o r k , l i n k i n g

together g r o u n d n u t scientists o f the S A D C C countr ies.

W e organ ized t w o m u l t i d i s c i p l i n a r y wo rkshops , the f i r s t i n L i l o n g w e , M a l a w i , i n

1984 a n d the second in H a r a r e , Z i m b a b w e , in 1986. These have fac i l i t a ted and

sustained close pro fess iona l con tac t between a l l research scientists engaged in na t iona l

g r o u n d n u t i m p r o v e m e n t p rog rams and have engendered a sp i r i t o f r eg iona l coopera-

t i o n . T h e w o r k s h o p s have also p r o v i d e d inva luab le oppo r tun i t i es f o r pe r iod ic reviews

o f the reg iona l p r o g r a m by n a t i o n a l p r o g r a m s where , as an act ive reg iona l f o r u m ,

n a t i o n a l scientists have discussed h o w I C R I S A T m i g h t best con t i nue t o respond t o the

needs o f the reg ion . We supp lemented the w o r k s h o p s w i t h a G r o u n d n u t Breeders '

G r o u p M e e t i n g i n 1985, w h i c h v is i ted n a t i o n a l b reed ing p r o g r a m s i n Z i m b a b w e ,

Z a m b i a , and M a l a w i .

I n o rde r t o fac i l i ta te the exchange o f i n f o r m a t i o n on results a n d techn iques, w e

i n i t i a t e d an a n n u a l newslet ter ( R e g i o n a l G r o u n d n u t News) , based a lmos t en t i re l y on
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con t r i bu t i ons f r o m the na t i ona l p rograms themselves. We also d is t r ibu te g r o u n d n u t
abstracts and other l i te ra ture to a l l na t i ona l p rograms, several o f w h o m have l i m i t e d
access to relevant scienti f ic l i te ra ture.

O u r smal l professional s t rength and other research and reg iona l commi tmen ts have
precluded any venture i n to f o r m a l t r a i n i n g schemes. However , we assist where neces-
sary w i t h the placement o f na t i ona l p r o g r a m technicians i n the I C R I S A T Center
6 -mon th in-service t r a i n i n g scheme. D u r i n g the past 3 years, g r o u n d n u t research
suppor t technic ians f r o m Botswana, M a l a w i , M o z a m b i q u e , Tanzan ia , and Z a m b i a
attended the course, w h i c h has led to a steady st rengthening of na t i ona l p r o g r a m
research capab i l i t y . We also offer l oca l t r a i n i n g in hybr i d i za t i on and disease screening
techniques.

Some Background Factors 

To conclude th is b r ie f rev iew, some ref lect ion may be appropr ia te on factors w h i c h ,
either by design or f o r t u i t ous l y , have con t r i bu ted to the overa l l success of ou r reg iona l
endeavors.
1 . The most i m p o r t a n t o f these has been a mat ter o f po l i ti ca l geography. I C R I S A T ' s
presence in southern A f r i c a was by i n v i t a t i o n o f the Heads o f State o f an effective
reg ional g r o u p i n g o f count r ies (S A D C C ) . We went to an area tha t n o t on l y has a clear
percept ion o f the advantages o f reg iona l coopera t ion in agr i cu l tu ra l research, bu t also
possesses an ef f ic ient o f f i c ia l and legal en t i t y fo r its coo rd i na t i on , the S A C C A R
(Southern A f r i c a n Cent re fo r Coope ra t i on i n A g r i c u l t u r al Research). Such c i r c u m -
stances alone must const i tu te an ideal s i tua t ion f o r the establ ishment and opera t ion o f
any reg iona l p r o g r a m . F r o m the outset, we were seen to be a func t i ona l precursor of a 
future S A D C C G r a i n Legume Imp rovemen t P rog ram.

O u r pa th was thus made a great deal easier than i t m igh t otherwise have been. The
Depar tments o f A g r i c u l t u r a l Research o f the S A D C C countr ies suppor ted ou r o f f i c ia l
presence in M a l a w i and unde rs tood the b road objectives o f ou r p r o g r a m . Th i s great ly
fac i l i ta ted the o rgan iza t i on o f o u r var ious reg iona l activ i t ies, i n c l u d i n g reg iona l
cooperat ive research and workshops .

2 . The S A D C C choice o f host c o u n t r y fo r ou r reg iona l base has been o f p r o f o u n d
signif icance. G roundnu t s are one of Ma law i ' s most impor t an t crops and there has
been a long-establ ished t r a d i t i o n of c rop improvement by a st rong na t iona l g roundnu t
research team. We came to a c o u n t r y w i t h a vested interest in g roundnu t research, and
worked w i t h a research depar tment c o m m i t t e d to its furtherance.
3. The host count ry 's choice of site f o r ou r reg iona l base has been idea l . Chi tedze
Research S ta t i on is s i tuated in the hear t o f M a l a w i ' s m ai n g roundnu t -p roduc ing area,
w h i c h is con t iguous w i t h extensive g r o u n d n u t areas of eastern Z a m b i a , and is also
s imi la r i n c l imate , a l t i tude , and r a i n f a l l t o the no r the rn g roundnu t d is t r ic ts o f
Mozamb ique .

W i t h i n the borders o f M a l a w i i tsel f are to be f o u n d t w o fur ther , c l ima t i ca l l y d is t inc t ,
areas o f g roundnu t c u l t i v a t i o n , the mo is t lake low lands , and the dr ier and more errat ic
r a i n f a l l areas o f the sou th . T h e va lue o f these in p r o x im i t y to ou r base i s obv ious . In
a d d i t i o n , our base is 16 km f r o m M a l a w i ' s cap i ta l c i t y , and we enjoy a l l the advantages
o f eff ic ient in te rna t iona l commun ica t i ons and an in te rna t iona l a i rpor t .
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4. We consider tha t we have successfully establ ished an appropr ia te balance between
our on-base research and o ther i m p o r t a n t reg iona l commi tmen ts . I t i s o f manifest
impor tance to establ ish and to sustain the m a n y facets o f an effective reg iona l
ne two rk , bu t qua l i t y research, per t inent to the region's more pressing needs, is perhaps
of a t least equa l value. We have, therefore, g iven h i g h p r i o r i t y to the select ion and
d i s t r i b u t i o n o f p rom is i ng germp lasm lines fo r loca l eva lua t ion and u t i l i za t i on . The
u l t ima te extent and u t i l i z a t i o n of such new germp lasm is a d i rect measure of the
success and impac t o f any reg iona l p rog ram.
5 . We have l istened to w h a t o u r d o n o r ( I D R C ) expected o f us, and we have l istened to
the v iews and cr i t i c isms o f o u r col leagues, the n a t i o n a l p r o g r a m scientists, a t ou r
successive reg iona l meetings. We have done ou r best to respond, wherever i t has been
possible to do so.
6. F i na l l y , the p r o g r a m c o u l d no t have been successful wi t h o u t adequate f inanc ia l
back ing f r o m a d o n o r tha t was i nvo l ved and interested in the deve lopment and
wel l -be ing o f the project f r o m its incep t ion .

34



Groundnut and Pigeonpea Cultivation in Burundi

R. Ntukamazina and L Nzimenya

Institut de Sciences Agronomiques du Burundi 

B.P. 795, Bujumbara, Burundi 

G r o u n d n u t

G r o u n d n u t i s g r o w n in B u r u n d i a t a l t i tudes between 850 m and 1500 m, b u t m a i n l y in
the lower regions where i t i s c ropped intensively. I t i s p roduced mos t l y by sma l l
farmers o f l i m i t e d means; t o t a l p r o d u c t i o n i s est imated a t 80 000 t , w i t h an y i e l d
average of 1230 kg ha- 1.

G r o u n d n u t was f i r s t i n t r oduced i n the M o s o reg ion (1200-1300 m ) o f B u r u n d i ; i t
was later ex tended to the I m b o reg ion (850-1100 m ) , where there is a great f a rmer
demand f o r th is c rop . In M o s o , a w ide range o f ge rmp lasm is fo u n d and farmers have
selectively adopted i m p r o v e d var iet ies. G r o u n d n u t p r o d uc t i o n i s l i m i t e d in o ther
regions at a l t i tudes above 1400 m.

I n t r o d u c t i o n o f var iet ies has occur red over a l o n g t ime in M o s o . T h i s reg ion ,
s i tuated in the southeastern pa r t o f the c o u n t r y at 4° S, is character ized by a mean
tempera ture o f 23° C and a r a i n f a l l average o f 1200 mm between Oc tobe r and M a y .
G r o u n d n u t g rows best on soils w i t h in termediate tex tu re (60-65% f ine elements) and
though i t is cu l t i va ted on l i gh t - tex tu red soils, yields there are very l o w .

Uses

G r o u n d n u t has l o n g been g r o w n in k i t chen p lo ts f o r i ts snack and con fec t ionary va lue.
Bu t d u r i n g the last five years, i t has begun t o be used as a source o f edib le o i l , w h i c h w i l l
possib ly lead to extens ion o f the area under i ts cu l t i va t i on .

In vi l lages, the pods are usual ly d r i ed on the g r o u n d i n f a m il y enclosures. M o s t
farmers d r y the g roundnu ts in pods, and shel l t h e m m a n u al l y before se l l ing o r
consuming them.

G r o u n d n u t is fast becom ing a cash c rop f o r i ts con fec t ionary va lue. Farmers have
gradua l l y s tar ted se l l ing the i r marke tab le p r o d u c t . I n 1978, o n l y 4 5 % o f the p r o d u c -
t i o n was est imated to be reserved f o r h o m e c o n s u m p t i o n , whereas m o r e t h a n 6 0 % o f
the p r o d u c t i o n was so reserved in beans, f o r example .

I C R I S A T (International Crops Research Institute for the Semi-Arid Tropics). 1987. Research on grain
legumes in eastern and central Afr ica. Summary proceedings of the Consultative Group Meeting for
Eastern and Central Afr ican Regional Research on Grain Legumes (Groundnut, Chickpea, and Pigeon-
pea), 8-10 December 1986, International Livestock Centre for Afr ica ( I L C A ) , Addis Ababa, Ethiopia.
Patancheru, A .P. 502 324, India: I C R I S A T .
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Cropping Methods 

G r o u n d n u t can be g r o w n in e i ther o f the t w o c r o p p i n g seasons in the coun t r y . I t i s
g r o w n more extensively in the second c ropp ing season (February to M a y ) .

In l ow-a l t i t ude regions, such as I m b o (800-1000 m ) , g roundnu t can be cu l t i va ted
w i t h i r r i g a t i o n in the d r y season, after co t t on . In the f i rst season, sow ing i s done in
September -October and harvest ing i n Janua ry -Feb rua ry . F or the February sowing ,
harvest ing is car r ied ou t in June -Ju l y .

G r o u n d n u t is o f ten g r o w n in pure stands after maize in the second ra iny season.
Ear ly d rough t can seriously damage the yields.

Seed Conservation and Adoption 

M o s t o f the g r o u n d n u t is p roduced by smal l farmers w h o also lo o k after the seed
conservat ion. Seeds are conserved m a i n l y in June-Ju ly . The State A g r i c u l t u r a l
Depar tmen t , however , annua l l y produces on an average 6 t o f pods fo r d i s t r i b u t i o n to
ind iv idua ls or farmers ' societies.

The variet ies c o m m o n l y g r o w n by farmers have a g r o w t h d u r a ti o n of 95 to 115 days,
at an a l t i tude of 1200 m. The released va r i e t i es—A 65, A 1055, G 18, and Fa tu i—have
the i r o w n regions o f adap ta t i on and have been adopted by farmers accord ing to so i l
and c l imat ic cond i t ions .

Varietal Research 

Accessions f rom I N E A C . A r o u n d 1950, erect-type g roundnuts were in t roduced in
M o s o f r o m the Y a n g a m b i Research S ta t i on , Za i re . F o r several successive years, f r o m
1954 to 1962, c u l t i v a t i o n in the ra i ny season w i t h o u t app lied fer t i l i zer on clayey
ferr isols showed tha t the med ium- la te 130-day var ie ty , A 3393, w i t h an average g ra in
p r o d u c t i o n of 920 kg ha- 1, ou ty ie lded the var ie ty A 65 (685 kg ha-1)-

Since 1971, the best selections o f the Ins t i t u t N a t i o n a l d'Etude A g r o n o m i q u e du
C o n g o ( I N E A C ) have been i n t r o d u c e d i n B u r u n d i t h r o u g h R w a nd a . I N E A C V i rg in ia
b u n c h var iet ies (150 days to m a t u r i t y ) , 1034, A 1035, 1040 ,1046 ,1171 , and 1172 have
also been inc luded in compara t i ve t r ia ls and have shown a lo w p roduc t i v i t y . The
volete and Valencia type var iet ies, w h i c h showed a h i g h y ield po ten t ia l , have been
reta ined. These variet ies had a shor ter g r o w t h d u r a t i o n (105-110 days), except f o r A 
67 and PI 206 (130 days).

Accessions f r om Central Af r ican Republic and Rwanda . F ive variet ies o r i g i na t i ng
f r o m the C e n t r a l A f r i c a n R e p u b l i c were evaluated d u r i n g three wet seasons and one
d r y season (1971-74) . In the dry-season t r i a l , the Valencia types pe r fo rmed p o o r l y on
the a l l uv i a l soi ls. In the wet-season t r ia l s , differences in va r ie ta l per formance were no t
s igni f icant , except f o r 1973-74, where the g ra in q u a l i t y was mediocre.

Based on the i r pe r fo rmance in the t r ia ls , three var iet ies were selected: E 78, A 1055,
and AR 1969/4. A m o n g these, var ie ty A 1055 ou tpe r fo rmed a l l other entries in fu r ther
t r ia ls (1974-75).
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Accessions f rom the Uni ted States. In 1975, the variet ies in t roduced f r o m the U n i t e d
States were compared . The V i rg in ia runner spreading type needed more labor d u r i n g
its g r o w t h and harvest, and thus fared less f avo rab l y t h a n others, wh i l e the erect types
Star r and Georg ia were selected fo r the i r h i gh yields.

The f o l l o w i n g results emerged f r o m the t r ia ls : (1) The la te -matu r ing g r o u n d n u t
variet ies (V i rg in ia type) had a lower y ie ld t h a n the sho rt -du ra t i on variet ies (volete,
Spanish, and Valencia types); (2) The volete and Spanish types were about equal in
y i e l d , t h o u g h the pods of the Spanish type were harder to shel l ; (3) The Valencia type is
no t recommended fo r poor -s t ruc tured soils. The A 1055 varie ty (volete type) and the
Georg ia 119-20 (V i rg in ia type) were selected and recommended f o r release; (4) A l l the
accessions were susceptible to the leaf spot disease, Cercospora arachidicola. 

Other accessions. N e w accessions f r o m the I ns t i t u t de Recherches p o u r les Hu i les et
Oleagineux ( I R H O ) i n M a l i and i n B u r k i n a Faso were in t roduced i n t o B u r u n d i f r o m
1979 onwards , after be ing tested against the c o n t r o l A 65. Va r ie t y G 18, released in
B u r u n d i f r o m selections made in Rwanda , was also inc luded in the t r ia ls .

F r o m 1979 to 1983 the el i te mater ia ls selected earl ier, A 65 and A 1055, s t i l l gave the
best y ie lds. Va r i e t y G 18, w h i c h gave an equal ly good y ie ld , was extended to a larger
scale. G r o u n d n u t accessions w i t h a d u r a t i o n of 130-150 days were also in t roduced
f r o m I R H O i n B u r k i n a Faso. Va r i e t y R M P seemed more p roduct i ve and better
adapted to the l ow-a l t i t ude reg ion (850-1200 m ) , because its shorter g r o w t h d u r a t i o n
helped its i n tegra t ion i n t o the t r a d i t i o n a l c ropp ing system.

Accessions f r o m Z i m b a b w e ( the I C G series) and f r o m Senegal, i n t r oduced in 1982,
were m u l t i p l i e d and evaluated against variet ies already released in B u r u n d i . The
variet ies I C G 8009 f r o m Z i m b a b w e and 75-33 and 75-50 f r o m Senegal ou ty ie lded the
cont ro ls s igni f icant ly .

Since 1985, research is under w a y to iden t i f y var iet ies resistant to rosette and
drough t . G r o u n d n u t variet ies w i t h a h igher o i l content are also in demand .

Conclusion

G r o u n d n u t p r o d u c t i o n in B u r u n d i can be cons iderab ly increased, g iven the f o l l o w i n g
cond i t i ons : i f the fa rmer has variet ies tha t to lerate d r o u g h t better and are easier to
harvest; w i t h a t igh te r c o n t r o l on the sow ing date; and w it h do rman t - t ype p lan t
ma te r i a l f o r the pos t ra iny season. The use of g r o u n d n u t f o r ex t rac t i ng edib le o i l is a 
new incent ive fo r the farmer to increase his p r o d u c t i o n .

Pigeonpea

In B u r u n d i , p igeonpea is g r o w n in regions w i t h a l t i tudes rang ing between 850 m and
1800 m, especial ly in the eastern savanna regions between 1200 m and 1400 m, where
most farmers have shown interest in i t . In the cent ra l p lateau (1400-1800 m ) , the area
under pigeonpea decreases w i t h increasing a l t i tude.

Pigeonpea has been essential ly a t r a d i t i o n a l f o o d c rop , no t g iven as m u c h i m p o r -
tance in na t i ona l research as har i co t bean (Phaseolus vulgaris) soybean, and g r o u n d -
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nu t . However , present interest in p igeonpea as a va luab le source of h u m a n n u t r i t i o n
and catt le feed indicates a greater impor tance in the fu ture .

Farmers ' demand f o r p igeonpea in the l ower a l t i tudes, its su i tab i l i t y f o r i n te rc rop-
p i n g w i t h such crops as beans and so rghum, and its d r o u g ht to lerance are i m p o r t a n t
factors tha t favo r the ex tens ion o f i ts c r o p p i n g area and ind icate the need f o r research
on genetic i m p r o v e m e n t and adap ta t i on to var ious ecolog ica l cond i t i ons o f the
coun t ry .

Uses

Pigeonpea is general ly consumed as a f o o d c rop . I t is harvested when matu re and then
sun-dr ied in the f a m i l y enclosure; somet imes i t i s cu t wi t h a l l its stalks and left to d r y
d i rec t l y in the f i e ld . I t i s mos t l y consumed as d r i ed seed. Farmers have recent ly begun
to use i t as a feed fo r smal l rum inan ts , and the area under pigeonpea cu l t i va t i on fo r th is
purpose is expected to g r o w .

Cropping Practices 

Farmers se ldom g r o w pigeonpea as a sole c rop . I t is est imated, however, tha t about
70% o f the area under c u l t i v a t i o n includes p igeonpea in in tercrops w i t h ha r i co t beans
or so rghum. In the f i rs t g r o w i n g season, p igeonpea i s mos tl y sown w i t h ha r i co t beans,
the m a i n g ra i n legume o f B u r u n d i , t o co inc ide w i t h the f i rst showers i n Oc tober i n
med ium-a l t i t ude regions (> 1300 m ) . In the second season, p igeonpea is cu l t i va ted
either w i t h so rghum o r i n pure stands.

The area sown to p igeonpea is n o w est imated to be 1000 ha, w i t h an average y ie ld o f
1000 kg ha- 1 in M o s o , the m a i n p igeonpea-growing reg ion o f the count ry .

Germplasm

No genetic imp rovemen t w o r k has been done in B u r u n d i on pigeonpea. The varieties
in use t oday are mos t l y i n t roduced , w i t h the B u r u n d i farmers adop t i ng t h e m where
they p roved adaptable. No research has yet been carr ied ou t on the cond i t i ons under
w h i c h the fa rmer uses d i f fe rent variet ies in his t r a d i t i on a l c r o p p i n g system. B u t the
farmers seem able to d is t ingu ish between t w o m a t u r i t y g roups—long and shor t—at
the t ime o f sow ing .

Main Constraints to Expansion 

V e r y l i t t l e i s k n o w n abou t the adap ta t i on o f p igeonpea to the var ious ecologica l
cond i t i ons in w h i c h i t can g r o w in B u r u n d i . T r a d i t i o n al l y , i t has served o n l y as a 
subsistence f o o d c rop , consumed t o t a l l y on the farms where i t i s p roduced . A t present,
i t i s beg inn ing to be marke ted and th is may lead to expans ion o f the area under i ts
c u l t i v a t i o n .

T h e p igeonpea p lan t seems to be ha rdy and f a i r l y resistant to funga l diseases. B u t
insects on pods appear to be a p r o b l e m , and fu r the r research is needed to est imate
losses and reduce them.
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Conclusion

Pigeonpea c o u l d become an i m p o r t a n t legume c rop in B ur u n d i . I ts hardiness and
resistance to d r o u g h t and funga l diseases, i ts capaci ty to integrate i n t o ex is t ing
c r o p p i n g systems, and its recent use fo r a n i m a l feed are a l l factors tha t ind icate a 
g r o w i n g interest in the c rop fo r b o t h h u m a n f o o d and an i m a l feed. Research i s needed
to give us exact da ta on the present cond i t ions under w h ic h pigeonpea is g r o w n , its
p r o d u c t i o n po ten t ia l , and its possible extension in B ur u n d i .
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I n t r o d u c t i o n

G r o u n d n u t , a l t hough a legume, is categorized as a l o w l a nd o i l c rop in E t h i o p i a . I t is
g r o w n mos t l y in wa rmer regions, in the l o w - t o - m i d a l t i tude areas (up to 1900 m) o f the
coun t r y . Despi te i ts impor tance as an oilseed c rop , g roundnu t has had a m i n o r share
o f the resource a l lo tment fo r c rop improvement . I t i s most ly in te rc ropped w i t h major
crops, b u t also g r o w n in ma rg i na l lands. The variet ies and cu l t u r a l pract ices used by
the farmers are s t i l l t r a d i t i o n a l

Pulses, t r a d i t i o n a l l y g r o w n , occupy 12-14% o f the t o t a l cropped area in E t h i o p i a .
A m o n g the h igh land pulses ( g r o w n 1800-3000 m above sea level) , ch ickpea ranks
second to faba bean in area and p r o d u c t i o n . Pigeonpea, a m in o r pulse c rop in
E t h i o p i a , i s g r o w n p redom inan t l y in the wa rmer low lands . Research on these t w o
pulse crops is the responsib i l i ty o f the Ins t i tu te o f A g r i cu l t u r a l Research ( I A R ) , and on
g r o u n d n u t tha t o f A l e m a y a Un ivers i t y o f A g r i c u l t u r e ( A U A ) .

G r o u n d n u t

Production and Productivity 

P r o d u c t i o n area under sesame, g r o u n d n u t , and castor bean is est imated to be 186 000
ha. Despi te its impor tance , g r o u n d n u t has been g iven inadequate a t t en t i on in the past
and , as a result , average yields are l o w . The var iet ies used by farmers are t r ad i t i ona l .

Production Practices 

G r o u n d n u t i s mos t l y in te rc ropped w i t h cereals; i f p lan ted alone, i t i s assigned to
m a r g i n a l lands. I t i s g r o w n in b o t h ra in fed and i r r i ga ted s i tuat ions. The cu l t u ra l
pract ices used by farmers are also t r ad i t i ona l .

1. Amare Abebe presented the part relating to groundnut and pigeonpea, and Abebe Tu l lu that relating to
chickpea.

I C R I S A T (International Crops Research Institute for the Semi-Ar id Tropics). 1987. Research on grain
legumes in eastern and central Afr ica. Summary proceedings of the Consultative Group Meeting for
Eastern and Central Afr ican Regional Research on Grain Legumes (Groundnut, Chickpea, and Pigeon-
pea), 8-10 December 1986, International Livestock Centre for Afr ica ( I L C A ) , Addis Ababa, Ethiopia.
Patancheru, A .P. 502 324, India: I C R I S A T .
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Production Constraints 

The p r o d u c t i o n constra ints inc lude: nonava i lab i l i t y o f high-y ie ld ing and ear ly-
m a t u r i n g variet ies; l o w p lan t popu la t ions in farmers ' f ie lds; diseases, such as Cercos-
pora leaf spots, rust, and storage diseases; insect pests; and weeds.

Research Efforts 

Research on g r o u n d n u t was in i t i a ted in the mid-1960s, bu t i t has received more
systematic and intensi f ied a t ten t ion since the advent o f the team concept in 1980. W i t h
a id f r o m the In te rna t i ona l Deve lopment Research Centre (I D R C ) , Canada, the
p r o g r a m has been able to get reasonable manpower and mater ia l suppor t to broaden
its act iv i t ies. As a result , a large number of t r ia ls have been conducted in exper imenta l
and coo rd ina t i ng stations d u r i n g the 1986 c rop season. The overa l l objectives are to
increase p roduc t i v i t y t h r o u g h smal l f a rmho lds , cooperat ives, and state farms fo r loca l
consumpt ion , agro indust r ia l projects, and f o r expor ts .

Breeding. Research on g r o u n d n u t was in i t i a ted in 1966 w i t h a number o f new
in t roduc t ions and col lect ions. O f these, A K - 1 1 , Shu lami t , G A 119-20, P I 250680,
N C - 4 X , and NC-343 have s h o w n ou ts tand ing per formance. The mean y ie ld o f these
variet ies is about 5 to 6 t ha-1 under i r r i g a t i o n in Me l kawere r , and 2 to 2.5 t ha-1 under
the ra infed condi t ions of B i s i d imo , Babi le , Bele, and A be l a sites. Modera te l y disease-
resistant and ear l y -matu r ing variet ies have been ob ta ined f r o m I C R I S A T and o f
these, I C G 273, 274, 1008, 1529, 7283, 7484, and 7636 were f o u n d h i g h y ie ld ing . A few
loca l col lect ions, B i s id imo , O lo le , and Sar tu , have also done we l l a t Me lkawere r ,
B i s i d imo , and Babi le.

G r o u n d n u t na t iona l y ie ld t r ia ls—car r ied ou t a t Me lkawere r , B i s i d imo , and Bai le
fo r a number o f years—showed tha t the variet ies Shu lami t , NC - 4 X , NC-343 , N C - 2 ,
M H - 3 8 3 , Bambey, and A s h f o r d are reasonably good a t b o t h ra in fed and i r r iga ted
locat ions (Table 1).

Shu lami t , w h i c h has been released to the Western A g r i c u lt u r a l Deve lopment
Enterpr ise, remained a h igher y ie lder, t h o u g h i t was susceptible to rust and leaf spot
diseases, wh i l e PI 250680 showed l o w yields. Besides Shu lam i t , NC-5 and NC-343 are
candidate variet ies fo r release in the near fu ture . A ll o f t hem are V i rg in ia types w i t h
d i f ferent morpho log ies . The small-seeded Spanish/valencia types were f o u n d to
ma tu re ear l ier , con ta in m o r e o i l , and give l ower yields th a n the large-seeded V i rg in ia
cu l t ivars .

Agronomy. S o w i n g date t r ia ls a t Me lkawere r ind icated tha t M a r c h -A p r i l sowing
gave better y ie lds t h a n Ju ly-September sowing . Pract ical experience and observat ions
show, however , t ha t g r o u n d n u t sown in m i d - M a y gives good y ie ld and i s preferred fo r
technica l reasons. S o w i n g dates used in o ther g r o u n d n ut - g r o w i n g regions are m a i n l y
based on ra in fa l l pa t te rn and farmers ' habi ts . P lan t i ng in May -June is favored by
m a n y rain-dependent farmers, especially in eastern E th iop ia .

F l a t and r idge p l an t i ng d i d no t show signi f icant y ie ld differences under i r r i g a t i o n .
However , r idge p l a n t i n g permi ts easy f l o w o f water , and is favored fo r technical
opera t ion . Us ing shelled seeds as p lan t i ng mater ia l was f ound to result in rap id
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Table 1. Mean pod yields(kg ha - 1 ) of selected groundnut varieties in Ethiopian nat ional tr ials,
various years1.

Variety

Ashford
M H 383
Shulamit

Bambey

NC-343
NC-5
NC-2

A K 11
GA 119-120
PI 250680

NC-4X

Rainfed locations

2320 (7)2

2300 (7)
2250 (8)
2180 (7)
2130 (3)
2040(5)
1960 (8)
1880 (7)
1860 (5)
1440(3)
1330 (3)

Irr igated locations

4000(3)
3730 (3)
5300 (2)
3430 (3)
4800 (2)
6600(1)
3900(4)

3660 (3)
5900(2)
4050 (2)
5050 (2)

1. Trials 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.

germ ina t i on , better i n i t i a l p lan t establ ishment, and higher f i na l y ie ld t han us ing
unshel led nuts. A spacing of 60-80 cm between rows and 10 cm between plants was
f o u n d to give fa i r l y good p o d yields.

Studies on i r r i g a t i o n and other c u l t u r a l practices a t Gode and Me lkawere r revealed
tha t a good y ie ld response was ob ta ined w i t h 12.5 cm water app l ied at in terva ls of 2 or
3 weeks. Supp l y i ng the c rop w i t h water at peak f lower ing and p o d development (60-80
days after p lan t ing) has shown y ie ld increments.

Several t r ia ls were conducted on b o t h heavy and l i gh t soi ls o f M e l k a w e r e r to
determine the fer t i l izer requi rement f o r h i gh y ie ld . No signi f icant y ie ld responses to
N P K were observed, ei ther i n comb ina t i on o r independently .

Pathology. As a result of the year ly disease survey, 10 g r o u n d nu t diseases have been
ident i f ied . Cercospora leaf spot, rust, and storage diseases are the ma jo r ones. Cercos-
pora leaf spot was severe at Didessa and caused an average y ield loss of 65%. The
disease is also observed in the eastern and no r thwes tern parts o f the coun t r y . No
var ie ty is observed to be i m m u n e to the disease, bu t chemicals such as b e n o m y l
(Benlate ®) , copper o x y c h l o r i d e ( C u p r a v i t ®) , and Bordeaux m i x t u r e can c o n t r o l i t .

G r o u n d n u t rust was f o u n d prevalent a t A r b a M i n c h and B i si d imo , wh i l e i t was
sl ight a t Me lkawere r . Va r i e t y screening against rust d i d no t show any var ie ty to be
i m m u n e , t h o u g h C h a l i m b a n a , P I 250680, 298115, 315608, N C- 2 , and N C - 4 showed
good resistance. Storage diseases, w h i c h reduce the ge rm ina t ion capaci ty of the c rop ,
can be avoided by t rea t ing the seeds w i t h t h i r a m and mercury compounds .

Insects. E igh t insect pests are k n o w n to at tack the c rop in E th iop ia . Of these,
termi tes and Spodoptera spp have a re la t ive ly h i g h damage po ten t ia l in most
g roundnu t -g row ing areas.
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Weeds. Herb ic ide studies in g r o u n d n u t revealed that te rbu t ryne , t r i f l u r a l i n , n i t r a l i n ,
and vernolate gave fa i r l y g o o d c o n t r o l over grasses. The herbicides a lachlor , verno-
late, and n i t r a l i n were f o u n d effective in c o n t r o l l i n g mos t weed species in g roundnu t ,
w i t h o u t adversely af fect ing the c rop . H a n d weed ing is fo u n d effective, bu t i t is
expensive and min imizes economic returns.

Socioeconomics. Cos t -o f -p roduc t i on t r ia ls conducted fo r 5 years at Me lkawere r
showed that costs were u n i f o r m l y h igh . Over 3 of those years, a net p r o f i t of B i r r 220 t- 1

was achieved, w h i l e the o ther 2 years showed a loss of 200 B i r r t- 1(1 US $ = 2.1 B i r r ) .
Weed ing and harvest ing were f o u n d the most expensive operat ions, account ing fo r
ha l f the t o t a l p r o d u c t i o n cost. The mechan iza t ion o f these and other cost ly operat ions
cou ld raise the net p ro f i t .

Pigeonpea

Production Areas and Productivity 

Pigeonpea is no t a popu la r c rop w i t h the f a r m i n g c o m m u n i ty of E th i op i a ; i t is a very
m i n o r pulse c rop , w i t h l i m i t e d p r o d u c t i o n in southern parts o f E th iop ia . I t i s also
g r o w n as a backyard c rop in wa rmer areas. No p r o d u c t i v i t y estimates are avai lable.

Production Practices 

In w a r m e r areas of the coun t r y , t a l l pigeonpeas are m a i n l y g r o w n to serve as a canopy
and p rov ide shade fo r an imals d u r i n g the ho t pe r iod . The leaves are used as l ivestock
feed and the d r y stem as f ue lwood . Pigeonpeas are also p lan ted to p ro tec t soils f r o m
water erosion and as w indbreaks in some state farms.

Major Uses 

Pigeonpea d r y seeds are used in m a n y fo rms by the farmers. These inc lude roasted
f l o u r f o r wat, a s t rong spiced sauce used in m a n y par ts of the c o u n t r y w it h injera ( t h i n
pancake- l i ke bread). T h e seeds are also bo i l ed and eaten as grains or together w i t h
soups.

Production Constraints 

M a j o r p r o d u c t i o n const ra in ts are as fo l lows : lack o f h igh -y ie ld ing variet ies sui ted to
ex is t ing f a r m i n g systems; lack o f i n f o r m a t i o n on ag ronomic practices fo r better yields;
insect pest p rob lems, especial ly the p o d borers; and shortage of seeds of bet ter -y ie ld ing
variet ies.

Research Efforts 

Very l i t t l e research has gone i n t o i m p r o v e m e n t o f th is c rop , m a i n l y due to shortage o f
t ra ined manpower . Some adap ta t i on t r ia ls were carr ied ou t d u r i n g 1973-1977, in
coopera t ion w i t h I C R I S A T and I I T A ( I n te rna t i ona l Ins ti tu te o f T r o p i c a l A g r i c u l -
tu re ) . Of the six locat ions where the t r ia ls were conducted , better mean g ra in yields
were ob ta ined f r o m Bele (2110 kg ha- 1 over 5 years) and B a k o (3300 kg ha- 1 over 2 
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years), where so i l mo is ture was no t l i m i t i n g d u r i n g c rop gr o w t h and development .
M e a n g ra i n y ie lds were l o w a t H u m e r a (200 kg ha- 1, one year) and K o b o (1320 kg ha- 1

over 2 years) because of d r y weather and insect prob lems, especially the p o d borer . The
m a x i m u m mean g ra in y ie ld o f 2000 kg ha '1 was ob ta ined by variet ies C M E (6
locat ions) and 68/183 (3 locat ions) , closely f o l l owed by 68/197 (1990 kg ha- 1, 4 
locat ions) . Research act iv i t ies on pigeonpea were te rmina ted at the end of 1977 due to
lack o f resources and t ra ined manpower .

Chickpea
Production Areas and Productivity 

Ch ickpea in E t h i o p i a is cu l t i va ted to a large extent a t a lt i tudes of 1400-2300 m, where
the annua l ra in fa l l ranges f r o m 700-2000 m m , m a i n l y on Vert isols w i t h pH 6.4-7.9.
E t h i o p i a has more than one- th i rd o f the t o t a l ch ickpea area in A f r i ca , and about h a l f
o f the t o t a l ch ickpea p roduc t i on . The area, y ie ld , and p r o du c t i o n o f chickpeas over the
past 24 years is shown in Tab le 2 . T o t a l ch ickpea p r o d u c t i on increased in the t w o
5-year per iods f o l l o w i n g 1961-64, reach ing a peak d u r i n g 1970-74, bu t fe l l sharp ly
thereafter. Decrease in area chief ly accounts fo r th is , as p r o d u c t i v i t y increases
achieved in the earl ier decade have remained near ly stable in recent years.

A m o n g the h igh land pulse crops, chickpeas used to r a n k f i rs t i n b o t h p r o d u c t i o n
and hectarage up to 1970-74, bu t faba bean t o o k f i rs t place thereafter. Th is d o w n w a r d
t rend in ch ickpea p r o d u c t i o n shou ld no t be ove r looked . The reduc t ion in area under
this c rop fo r the last decade is a cause fo r concern. M o r e land is be ing c ropped under
tef, wheat , or pulse crops other t h a n ch ickpea, because of the i r h i g h l oca l prices and
the h i gh y ie ld potent ia ls possible w i t h m o d e r n p r o d u c t i on practices and i m p r o v e d
variet ies. I f th is decl ine in ch ickpea p r o d u c t i o n is to be arrested, ways must be f o u n d to
make i t more compet i t i ve w i t h the cereals t h r o u g h increased p r o d u c t i v i t y and better
prices.

Table 2. Estimates on average area, yield, and product ion of chickpea in Ethiopia, 1961-64 to
1980-84.

Chickpea

Area
('000 ha)

Yield
(kg ha-')

Production
('000 t)

1961-64

271 (41)1

600

164(35)

1965-69

285 (39)

620

178 (34)

5-year average

1970-74

276 (37)

730

201 (37)

1975-79 1980-84

168 (26) 149 (22)

660 710

111(18) 105(15)

1. Figures in parentheses represent percentage of total estimates for four important leguminous crops,
chickpea, faba bean, fieldpea, and lentil.

Source: Statistical Abstracts (1964-1984), Planning and Programming Department, Ministry of Agricul-
ture, Addis Ababa, Ethiopia.
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Production Practices 

In E th iop ia , chickpea is g r o w n on smal l farms and, even there, receives l i t t l e a t tent ion.
I t i s g r o w n under ra in fed cond i t ions after the m a i n ra iny season (Sep-Oct ) . T i l lage
operat ions are m i n i m a l , depending u p o n weed cond i t ions , and oxen -d rawn loca l
imp lements are used. Fer t i l i zer is rarely app l ied . At harvest, n o r m a l l y a round
Janua ry -Feb rua ry , p lants are pu l l ed ou t by hand and then stacked and d r ied before
being wa lked on by oxen fo r separat ing seeds. In some regions, ch ickpea is g r o w n in
r o t a t i o n after tef, wheat, or bar ley. The c rop is general ly g r o w n in monocu l tu re ,
a l though admixtures w i t h saff lower, sorghum, maize, and niger seed can also be f ound
across regions. Of ten, ch ickpea is f o u n d in heterogenous popu la t ions , w i t h farmers
igno r i ng selected types even where they k n o w w h i c h types are better.

Major Uses 

Chickpea is consumed in var ious ways and plays a b i g ro le in subsistence farms, where
i t fo rms a par t o f the da i l y d iet w i t h cereals and o ther pulses. I t is especial ly i m p o r t a n t
d u r i n g the fast ing per iod when no an ima l p roduc t may be used. Seeds are eaten raw, or
bo i led as a vegetable, or cooked and roasted w i t h or w i t h o ut o i l . Ch ickpea f l ou r is used
in soups eaten w i t h meat or bread, as also in f l o u r mixes to make injera. Green seeds
are also eaten, wh i le d r y stems and seed h u l l are used as anima l feed. Somet imes the
d r y straw is used as fue lwood.

Production Constraints 

The ma jo r constraints in ch ickpea p r o d u c t i o n are: the l ow-y ie ld po ten t ia l o f ex is t ing
landraces and nonava i lab i l i t y o f h igh-y ie ld ing cul t ivars to farmers; suscept ib i l i ty to an
array of diseases, such as r o o t - r o t s / w i l t , (Fusarium spp, Sclerotium sp, Macrophom-
ina sp), ascochyta b l igh t (Ascochyta rabiei), and chickpea stunt (bean leaf r o l l v i rus) ;
suscept ib i l i ty to insect pests, such as the p o d borer (Heliothis armigera), c u t w o r m
(Agrotis spp), and bruchids (Callosobruchus spp) and other storage pests; g r o w i n g the
c rop in marg ina l lands w i t h poo r management practices; lack o f y ie ld s tab i l i ty ; and
p o o r response of varieties to management inputs , such as fert i l izers.

Research Efforts 

Since E t h i o p i a is considered as a secondary center of d ivers i ty fo r chickpea, there is a 
huge reservoir o f va r iab i l i t y in the popu la t ions . The Debre Ze i t Exper imen t S ta t ion
( D Z E S ) o f the A l e m a y a Un ivers i t y o f A g r i c u l t u r e ( A U A ) has assumed research
leadership in the improvemen t and p r o d u c t i o n of chickpeas. I t is located at 8°50 ' N 
and 38°58 ' E in the cent ra l reg ion , where genetic va r i ab il i t y fo r th is c rop is m a x i m u m .
There are also three substat ions located in d i f ferent agroecological zones.

Research on several pulse crops (chickpea, faba bean, l en t i l , f ie ldpea, soybean,
har i co t bean, and grasspea) was i n i t i a l l y hand led by expatr ia te staff. As a d i l u t i o n of
resources and efforts was no ted , a decis ion was made to concentrate on l y on ch ickpea

46



and len t i l . A c c o r d i n g l y a coo rd ina ted na t i ona l research p r o g r a m was star ted in 1972.

T h e pro jects inc lude research on b reed ing , a g r o n o m y , p a t ho l o g y , and e n t o m o l o g y .

These research act iv i t ies are w e l l documen ted in the s ta t i on A n n u a l Repo r t s and o n l y

a b r ie f account is g iven here.

Germplasm. D u r i n g the ear ly 1970s, co l lec t ion a n d eva lua t i on o f ind igenous genetic

m a t e r i a l were i n i t i a ted on a l i m i t e d scale. Beg inn ing in 1978, systemat ic co l lec t ions

have been made by the P lan t Genet ic Resources Cen t re / E t h i o p i a . T h i s has been done

pa r t l y i n co l l abo ra t i on w i t h I C R I S A T and D Z E S . So far , a t o t a l o f 728 c r o p samples

have been col lected f r o m d i f fe ren t A d m i n i s t r a t i v e Regions, the highest be ing f r o m

S h o a (203) , f o l l o w e d by G o n d a r (110) and G o j a m (106). B u t th is represents o n l y a 

sma l l f r a c t i o n o f the avai lable genetic va r iab i l i t y .

Selection. T h e b u l k o f ch ickpea p r o d u c t i o n comes f r o m loca l , unselected sources.

P r o d u c t i v i t y i s l o w (730 kg ha"1 ) . W i t h a v iew to i den t i f y new h igh -y ie ld ing variet ies o f

ch ickpea, va r ie ta l inves t iga t ion has been a t tempted w i t h avai lable resources. Based on

ef for ts d u r i n g 1972-1978, some ou ts tand ing var iet ies were iden t i f i ed f o r the i r h i g h

y ie ld po ten t i a l . D u r i n g 1979-1981 , the n a t i o n a l y ie ld t r ia ls were d iscon t inued because

of ascochyta b l i gh t disease. B u t research resumed in 1982 at three loca t ions , under the

close superv is ion of a pa tho log is t , f o l l o w i n g the decis ion passed in the N a t i o n a l C r o p

I m p r o v e m e n t Conference. I n t r o d u c e d mater ia ls suppl ied b y I C R I S A T and I C A R D A

in the f o r m o f nurseries, coopera t ive y ie ld t r ia ls , and popu la t i ons i n d i f fe rent genera-

t ions have also been g r o w n f o r test ing and select ion under our cond i t i ons . Some

p r o m i s i n g cu l t ivars have been f o u n d and , a m o n g t h e m , 850-3/27 x F 378 and JG 62 x 

Radhey have been accepted by the N a t i o n a l Va r ie t y Release C om m i t t e e f o r i n i t i a l

release. Y ie lds of super ior var iet ies ident i f ied in the na t i ona l y ie ld t r ia ls are presented

in Tab le 3 .

Hybr id izat ion. T h e crossing p r o g r a m in ch ickpea has a t tempted a n u m b e r o f crosses

to c o m b i n e r o o t - r o t a n d w i l t resistance w i t h desi rable seed co lo r ( l i gh t , ra ther t h a n

d a r k ) . B u t l i t t l e o r no success has been achieved, perhaps because o f lack o f t ra ined
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Table 3. Mean yield of promising chickpea varieties identified in Ethiopian national yield
trials, 1980-1985.

Variety

JG 62 * Radhey1

NEC-756
NEC-979
Annigeri
850-3/27 x F 378'
H-54-10 (Local)

Range (1980-1985)

1470-3060
1710-3300
1490-3280
1540-2500
1020-2690
1220-2770

Seed yield (kg ha -1)

Mean

2100
2090
2080
1910
1980
1860

I. Variety now released.



manpower . S im i la r w o r k was in i t i a ted in 1982/83 w i t h wi l t - res istant l ines obta ined
f r o m I C R I S A T , and several crosses were made to transfer resistant genes to the local
h igh-y ie ld ing cul t ivars. Success has been l im i t ed w i t h on l y a few seeds obta ined; the
mater ials are now in F5 stage.

Plant pathology. Of the var ious diseases of chickpea, w i l t (Fusarium oxysporum 
f.sp. ciceri), r o o t r o t (Rhizoctonia solani), d r y r o o t r o t (Rhizoctonia bataticola), and
co l la r r o t (Sclerotium rolfsii) are the most c o m m o n , i n f l i c t i n g y ie ld losses up to
50 -80% in farmers ' f ie lds. Research became operat ive in 1977. A sick p l o t was
developed, and 537 lines obta ined f r o m the loca l germplasm co l lec t ion and f r o m
I C R I S A T were screened fo r 3 years (1977, 1978, and 1979). A m o n g the lines tested,
850-3/27 x 378, H-208 x Pant 110, P-324, NEC-756 , A n n i g er i , P-1267, G-130, H-355,
G-124, P-1270, JG 62 x Radhey, and NEC-123 have been f o un d p rom is ing . A study of
1700 surface-steri l ized seeds of ch ickpea revealed the presence of several f ung i and a 
bac ter ium. Cons ider ing the seriousness of ascochyta b l igh t , lines were obta ined f r o m
I C R I S A T and tested fo r 2 years a t Arssi-Negele, 230 km south o f A d d i s Ababa , and
some lines were f ound p romis ing . They are: NEC-1583, NEC-979 , C-235, G-543, and
GG-588.

These act ivi t ies were d iscont inued after 1980/81, chief ly because t ra ined personnel
were no t avai lable and m u c h headway cou ld no t be made. In 1985/86, however, the
D Z E S has p rov ided an impetus t o renew co l l abora t ion w it h I C A R D A and I C R I S A T .

Entomology. En tomo log i ca l studies have been centered on the major ch ickpea pests
and methods of c o n t r o l . The p o d borer (Heliothis armigera) is the number one pest,
f o l l owed by bruchids (p robab l y Callosobruchus spp) and c u t w o r m (Agrotis spp).
M u c h of the research has been on the p o d borer , bu t inferences are d i f f i cu l t because
the research was d iscont inuous. However , there are ind icat ions that the closer the
spacing between plants, the h igher is the percent p o d damage w i t h ear ly-p lanted
chickpeas; k a b u l i chickpeas have been found less to lerant than desis to the p o d borer.

Agronomy. T h o u g h some w o r k had been done a t Ku lumsa , Meke le , and Debre Ze i t
stat ions on a moderate scale, the i n f o r m a t i o n generated has no t adequately f ound its
way i n t o pub l ished scienti f ic l i te ra ture bu t j us t remained in the s ta t ion A n n u a l
Repor ts . A f te r D Z E S became the coord ina t ing center, efforts have been made to
ident i fy the prob lems o f p r o d u c t i o n a t Debre Ze i t , A k a k i , Chefe, and Ejere stat ions.
D i f fe ren t agronomic aspects of the c rop have been invest igated to develop a package
of p r o d u c t i o n practices. Bu t the who le range of agroc l imat ic zones in w h i c h this c rop is
g r o w n is yet to be covered, and appropr ia te recommendat ions fo r many zones are s t i l l
l ack ing . F ind ings to date are as fo l lows:

1. S o w i n g ear ly , d u r i n g last week of Augus t or f i rs t week of September, increased
chickpea yields 25-50%.

2. Seed rate t r ia ls showed no or m i n i m a l y ie ld differences. Seeding rates h igh
enough to ensure a good p lan t s tand are f o u n d useful, even w h e n con f ron ted
w i t h an adverse env i ronment o r p o o r seedling g r o w t h . Seeding rates o f 65-80 kg
ha-1 have been recommended, depending on seed size.
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Extension

The ex is t ing c o n t r o l o f extension by the M i n i s t r y o f A g ri c u l t u r e has posed some
d i f f i c u l t y in transfer o f techno logy . Rea l iz ing the p r o b le m , the s ta t ion created its o w n
extension w i n g to disseminate i n f o r m a t i o n t h r o u g h demonst ra t ions and f ie ld days.
B u t as ou r extension capabi l i t ies are l im i t ed , we are l i m i ti n g ou r efforts to a few
p r o d u c t i o n areas.
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I n t r o d u c t i o n

G r a i n legume p r o d u c t i o n in Kenya is character ized by a h igh degree of d ivers i ty , as
indicated by the number o f crops and the i r d i s t r i bu t i on in to var ied agroecological
zones. Bean (Phaseolus vulgaris), p igeonpea (Cajanus cajan), cowpea (Vigna unguicu-
lata), green g r a m (V i g n a radiata) and g r o u n d n u t (Arachis hypogaea) are the ma jo r
ones. In add i t i on , o ther g ra in legumes such as garden pea (Pisum sativum), hyac in th
bean (Dolichos lablab), ch ickpea (Cicer arietinum), bambara nuts (Voandzeiasubter-
ranea), and soybean (Glycine max) are g r o w n on a smal l scale in some areas.

The g ra in legumes are g r o w n in a w ide range of so i l types and in mix tu res , or
in tercropped w i t h maize, so rghum, mi l le ts , o r among themselves. Eastern Kenya,
w h i c h is largely semi-ar id and a r id , contr ibutes over 50% of the t o t a l area under
var ious g ra in legumes, w i t h the re lat ive ly d rought - to le rant cowpea, pigeonpea, green
gram, and hyac in th bean d o m i n a t i n g . Th is repor t i s l im i t ed to i n f o r m a t i o n on the
three legumes inc luded in I C R I S A T ' s mandate: pigeonpea, g roundnu t , and chickpea.

Agroc l ima t i c Env i ronmen ts

Kenya is d i v ided in to six m a i n agroecological zones, def ined on the basis of tempera-
tures and ra in fa l l character ist ics (Tab le 1). The zones are fur ther classified i n t o
lowlands (0-900 m) , m e d i u m a l t i tude areas (900-1850 m) , and highlands (above 1850
m) .

Large var ia t ions exist i n the so i l types c o m m o n l y f o u n d i n Kenya . I n the a r i d and
semi-ar id zones o f Eastern and N o r t h Eastern Provinces, the shal low redd ish -b rown
sandy clays o f the undu la t i ng uplands are c o m m o n . Vo lcan ic soils are f ound m a i n l y in
the h ighlands. Because of c l imate, t opography , and soi l types, on l y 30% of the t o ta l
area in Kenya is sui table fo r agr icu l tu re . Areas that can be u t i l i zed fo r fu ture expan-
sion o f the d rough t - to le ran t g ra in legumes w o u l d fa l l ma in l y under zones I V - V I ,  as
described in Tab le 1. These inc lude the Eastern, R i f t Va l ley , and Coast Provinces.

I C R I S A T (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 ( I L C A ) , Addis Ababa, Ethiopia.
Patancheru, A.P. 502 324, India: I C R I S A T .
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Table 1. Classification of agroclimatic zones in Kenya, based on rainfal l , temperature, and

alt itude.

Zone

I
I I

I I I
I V
V

V I

Classification

Humid
Subhumid
Semi-humid
Semi-humid to semi-arid
Semi-arid
A r i d

Average annual
rainfall (mm)

1100-2700
1000-1600
800-1400
600-1100
450-900
300-550

Mean

annual tempe-
rature (°C)

10-16

12-18
16-18
16-20
20-24

24-30

Alt i tude
(m)

2450-3050

1850-2450
1850-2150
1500-2150
900-1500

0-900

Source: Braun et al., Republic of Kenya, Ministry of Agriculture, Kenya Soil Survey, Nairobi, Kenya.

Pigeonpea

T h e p r o d u c t i o n o f p igeonpea is m a i n l y concentrated in the semi-ar id and a r id areas.
The area under c u l t i v a t i o n has no t been accurately recorded, and estimates va ry up to
164 000 ha ( K e n y a M i n i s t r y o f A g r i c u l t u r e 1981), m a k i n g Kenya the wor ld ' s second
largest p igeonpea producer , exceeded on ly by I nd ia . Y iel d levels in the farmers ' f ields
are usual ly l o w (300-500 kg ha- 1) . The Eastern Prov ince is by far the largest producer
o f p igeonpea, f o l l o w e d by the Cen t ra l and Coast Provinces. P r o d u c t i o n is m a i n l y
concentrated i n Machakos , K i t u i , E m b u , and M e r u dist r ic ts.

Production Practices 

T a l l , l a te -matu r ing loca l cu l t ivars o f p igeonpea are g r o wn in m ix tu res o r in te rc ropped
w i t h maize, so rghum, mi l le ts , and sho r t -du ra t i on g ra in legumes such as cowpea, green
g ram, hyac in th bean, and c o m m o n bean. The c rop is also g r o w n as a hedge or
w i n d b r e a k on sma l l f a r m ho ld ings . Ve ry few farmers p lan t p igeonpea as a m o n o c r o p ,
and these are m a i n l y commerc ia l farmers w h o expo r t green pods. No fer t i l i zer o r
pesticide is app l ied due to lack of water and the h i gh costs of these inputs . Pigeonpea is
p lan ted d u r i n g O c t o b e r - N o v e m b e r (shor t rains) and is ready fo r harvest ing by J u l y -
September, t w o mon ths after the l o n g ra ins. T w o harvests o f sho r t -du ra t i on crops are
taken w i t h i n the one c rop o f l a te -matu r ing pigeonpeas. R at o o n i n g is a c o m m o n
pract ice. L a n d is prepared ma in l y by oxen p l o w and t ractors, wh i le weeding, harvest-
i ng , and thresh ing are done by hand.

Processing and Utilization 

Pigeonpea is consumed b o t h as green pods and as d r y g ra in . Shel led green and dr ied
peas are c o m m o n l y bo i l ed i n c o m b i n a t i o n w i t h maize grains, o r mashed w i t h I r i s h
potatoes and green vegetables. In the coastal areas, grains cooked w i t h coconu t f lesh
f o r m a popu la r breakfast d ish . Dhal (sp l i t g ra in ) is c o m m o n o n l y w i t h the I n d i a n
c o m m u n i t y in the coun t r y . G r a i n size, co lo r , and c o o k i n g t ime are c ruc ia l when
pigeonpea is bo i l ed w i t h maize, un l i ke the dhal where the testa is removed. Pigeonpea
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has a po ten t ia l as l ivestock feed in the d r y areas. No fac tory exists tha t can process
pigeonpeas fo r expor t o r u rban markets. F o r expor t markets, green, near ly mature ,
clean pods are harvested and packed i n to smal l cartons.

Production Constraints 

Pigeonpea is general ly g r o w n on marg ina l soils in areas w i t h l i m i t e d , unre l iab le , and
p o o r l y d is t r ibu ted ra in fa l l . The t rad i t i ona l , la te -maturing types are exposed to d ry
per iods a t the end of each ra iny season, and the i r m a x i m u m y ield po ten t i a l m a y n o t be
real ized due to poo r so i l f e r t i l i t y and lack o f mo is tu re . Su itab le cu l t i vars tha t can
ut i l i ze the l im i t ed mois ture are lack ing .

Insect pests are major y ie ld reducers in farmers ' f ields. Am o n g the pests, p o d
suck ing bug, p o d borer , and p o d f l y cause t remendous y ie ld losses in the f ie ld . T h r i p s
and aphids can also cause serious damage, depending on the season. Bruch ids are a 
ma jo r storage pest of pigeonpea grains. W i l t caused by Fusarium udum is the p r i n c i p a l
disease of p igeonpea in Kenya . Lea f spots are also c o m m o n , but o f less economic
impor tance . L a c k of h i gh qua l i t y seeds for p lan t ing in most cases reduces the area
planted. Farmers often do no t have seeds fo r p lan t ing . They keep the i r o w n seeds,
w h i c h are usua l l y damaged b y b ruch ids , r esu l t i ng i n p o o r g e rm i n a t i o n and
establ ishment.

Pigeonpea is p lan ted in m ix tu res w i t h many crops and is w ide ly spaced, resu l t i ng in
l o w p o p u l a t i o n densi ty. The p lan t p o p u l a t i o n in the farmers ' f ields is usua l ly less t h a n
10 000 p lants ha- 1. Weed ing is a p r o b l e m in the f i rs t 40 days w h e n d e m a n d fo r h an d
labor is h igh .

Research Achievements 

Research on pigeonpeas started a t the Un ive rs i t y o f N a i r o b i i n 1976, helped by I D R C
funds. Rea l iz ing the impor tance of the c rop in d r y l a n d areas, the Gove rnmen t gave the
N a t i o n a l D r y l a n d F a r m i n g Research S ta t i on ( N D F R S , K a t u m a ni ) a na t i ona l m a n -
date to i m p r o v e the c rop . Pigeonpea imp rovemen t w o r k started a t K a t u m a n i in 1979,
w i t h the objectives o f deve lop ing h igh -y ie ld ing , d rough t -to le ran t , ear ly , m e d i u m , and
la te -matu r ing cu l t ivars w i t h resistance to loca l diseases and insect pests. W i d e adapta-
b i l i t y and super ior qua l i t y were also to be researched.

The Un ivers i ty o f N a i r o b i developed and released N P P 670, an ea r l y -ma tu r ing l ine
t a k i n g 5l/2 months in the f ie ld . A t K a t u m a n i , l ines in three m a t u r i t y groups (ear ly ,
< 150 days; m e d i u m , 150-180 days; late, > 180 days) have been developed, and they are
i n prerelease test ing. L ines 60 /8 , 50 /3 , and I I R A i n the early g roup have pe r fo rmed
qu i te we l l and can give over 3 t ha '1 o f d r ied g ra in w i t h ra toon ing . In the m e d i u m
g r o u p , 576/ 6, 777, and 81 / 3/ 3 are super ior to the loca l cu l tivars , wh i l e E 9 / 6, 788, and
E31 /4 are late types w h i c h give good g ra in and fodder yields. Sources o f resistance to
the p o d suck ing b u g have been ident i f ied in l oca l selections 423/85 and 423 /20 ;
however, these lines are no t yet stabi l ized. A l ine, 6 5 7 / 1 , was f ound less a t tacked by
b o t h w i l t and insect pests. T w o l ines, 8 1 / 3 / 3 and 6 5 7 / 1 , are sources o f w i l t resistance.
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G r o u n d n u t

A n n u a l g r o u n d n u t area has ranged f r o m 26 000 ha to 9000 ha over 1977-84, w i t h a 
dec l in ing t rend . The average y ie ld is 800 kg ha- 1. N y a n z a and Western K e n y a are the
ma jo r g r o w i n g areas. A s igni f icant area is also p lanted a long the coastal s t r ip .

Production Practices 

The m a j o r i t y o f the area under g r o u n d n u t is in te rc ropped w i t h maize. The c rop is
p lan ted d u r i n g the l o n g rains ( M a r c h - A p r i l ) and matures i n August -September . O n l y
one c rop is g r o w n in a year, and i t i s ra in fed , w i t h no i rr i g a t i o n . Fer t i l i ze r , r h i z o b i a l
i nocu la t i on , and pesticides are no t general ly app l ied to the c rop. I t may, however,
benef i t f r o m the fer t i l i zer tha t is app l ied to the maize c rop . L a n d is prepared by ei ther
hand or oxen -d rawn implements . D u r i n g weeding, so i l i s heaped a round the p lan t to
help pegging. Harves t ing and thresh ing are done manual l y .

Processing and Utilization 

Harves t ing and thresh ing are done by hand in the f ie ld. The seeds are then taken to
o i l -process ing factor ies, where c o o k i n g fat is ob ta ined . The byproduc ts are made i n to
a g r o u n d n u t cake, w h i c h is used as an ima l feed. The seeds are also roasted and ut i l i zed
as a snack, or pounded to f o r m an o i l y paste, used in vegetable and other preparat ions.

Constraints to Production 

The m a i n const ra in t is lack of good qua l i t y seeds fo r plan t i ng . Th is sometimes reduces
the area under the c rop cons iderab ly . G r o u n d n u t rosette and leaf spot are the major
diseases, wh i l e leaf miner , jassids, leaf hoppers, and thr ips are the ma jo r insect pests.
Pract ices demand ing h i g h labor , such as harvest ing and thresh ing, accompanied by
l o w and f l uc tua t ing marke t prices, also affect p roduc ti on .

Research Achievements 

L i t t l e ef for t has been di rected t o w a r d the imp rovemen t o f g roundnu t in Kenya , despite
its impor tance . Presently, there are t w o agronomists conduc t ing ag ronomic t r ia ls at
the Western A g r i c u l t u r a l Research S ta t ion , Kakamega, and the K i s i i Research Sta-
t i o n in S o u t h Nyanza . The variet ies used in these t r ia ls are H o m a b a y , Va lenc ia ,
M a k u l u Red , M a n i P in ta r , Serere 116, Texas peanut, Bukere, and A l t i k a . P r i o r i t y i n
g r o u n d n u t imp rovemen t shou ld be on h igh-y ie ld ing , ea r l y-matu r ing cu l t ivars fo r
semi-ar id and a r i d areas; h igh -y ie ld ing variet ies fo r med ium- to -h igh po ten t ia l areas;
disease and insect pest resistant variet ies; and f i na l ly , ag ronomic packages to go w i t h
the newly developed cu l t ivars .

Ch ickpea

Ch ickpea p r o d u c t i o n remains re la t ive ly l o w i n Kenya , compared t o o ther g ra in
legumes, bu t the demand is steadi ly increasing. A l t h o u g h chickpea in K e n y a does not
appear in pub l ished F A O p r o d u c t i o n estimates, the c o u n t ry appears to have a m u c h
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greater area of the c rop than prev ious ly suspected. I t is ma in l y g r o w n in eastern
Kenya, on the deep Vert iso ls c o m m o n l y f ound in Machakos and E m b u distr ic ts. The
area and p roduc t i on levels fo r the c rop have no t been estimated.

Production Practices 

Chickpea is p lan ted on b lack c o t t o n soi ls, near ing the end of b o t h shor t ra ins and l o n g
rains to u t i l i ze the res idual so i l mo is tu re . Farmers p lant ma in l y a ch ickpea/ maize
in terc rop in the ra t i o 5 :1 . The c rop thr ives ra in fed, w i t h o ut supplementary i r r i g a t i o n ,
fer t i l izer , or r h i z o b i a l i nocu la t i on . I t is protected against insect pests t h r o u g h pest i-
cides. Weeding, harvest ing, and threshing are no t mechanized.

Processing and Utilization 

Chickpea is g r o w n as a cash c rop and is so ld to the I n d i a n c o m mu n i t y l i v i n g in u r b a n
centers. I t is c o m m o n l y used in the f o r m of dhal and eaten w i t h cereals.

Production Constraints 

Fusa r i um w i l t and d r y r o o t r o t are the ma jo r diseases o f chickpea, wh i le the p o d borer

is the ma jo r insect pest. L a c k of i m p r o v e d cu l t ivars and cert i f ied seeds fo r p l an t i ng

may substant ia l ly reduce the area under the crop.

Research Achievements 

Research a t K a t u m a n i has ident i f ied an I C R I S A T l ine, I C C L 83110, as h igh y ie ld ing
and less affected by w i l t disease and pests. Seed of this l ine is presently being m u l t i p l i e d
for prerelease test ing.

Kenya's Agricultural Infrastructure

Extension

Kenya's A g r i c u l t u r a l Ex tens ion Services are organized t h ro u g h the D i r e c t o r o f A g r i -
cu l ture d o w n to the P r o v i n c i a l D i rec to r o f Ag r i cu l t u re , Dis t r i c t A g r i c u l t u r a l Off icer ,
and to the f r on t l i ne ex tens ion staff and farmers. The T and V ( t r a i n i n g and v is i t )
system of ex tens ion has been recent ly in t roduced. In this system, subject-matter
specialists (SMS's ) have been appo in ted at P rov inc ia l and D is t r i c t levels. W o r k s h o p s
are he ld m o n t h l y in each d is t r i c t , where SMS 's , D i v i s i o n a l Ex tens ion Of f icers, and
Research Off icers discuss the techno log ica l messages to be passed on to the farmers.

The impac t po in ts of a new techno logy are ident i f ied , and then f ron t l i ne ex tens ion
officers pass i t to farmers by demonst ra t ions . The farms of agreed "contact fa rmers"
are used fo r teaching. T h r o u g h th is system, extens ion staff is encouraged to p r o m o t e
p roduc t i on .

Research

Kenya's ag r i cu l tu ra l research is organized under the Di rec tora te o f A g r i c u l t u r a l
Research, w i t h n a t i o n a l and reg iona l research in var ious agroecologica l zones fo r
d i f ferent crops. N D F R S ( K a t u m a n i ) has the na t i ona l mandate f o r the deve lopment o f
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g ra in legumes (cowpea, p igeonpea, mungbean, ch ickpea, and hyac in th bean) f o r the
semi -ar id and a r i d areas of the coun t r y . The i m p r o v e m e n t o f phaseolus beans is being
done at the N a t i o n a l H o r t i c u l t u r a l Research S ta t i on , based at T h i k a . The develop-
men t o f o i l crops, w h i c h inc lude g roundnu ts , is supposed to be a t the N a t i o n a l P lan t
Breed ing Research S ta t i on ( N P B R S ) , N j o r o . However , the improvemen t o f g r o u n d -
nuts a t N P B R S , N j o r o , has no t gone beyond acqu is i t ion o f germplasm. Some agro-
nomica l w o r k on g roundnu ts has been go ing on a t Western A g r i cu l t u r a l Research
Sta t ion and K i s i i Research S ta t ion , w h i c h are reg iona l centers.

Training

L a c k o f p rope r l y t ra ined staf f has t remendous ly retarded the imp rovemen t and
p r o d u c t i o n o f g ra in legumes in Kenya . L i t t l e research a t ten t ion was d i rected in the
past t o w a r d the imp rovemen t o f g ra in legumes, despite thei r impor tance . A t N D F R S ,
K a t u m a n i , there are fou r breeders, t w o fo r p igeonpea and cowpea, and t w o hand l ing
mungbean, hyac in th bean, phaseolus bean, ch ickpea, and soybean. The f o u r breeders
have master's degrees.

There is need fo r fu r ther t r a i n i n g fo r g ra in legume researchers and shor t - te rm
t ra i n i ng fo r the i r technical assistants.

Co l labo ra t i ve W o r k

Suppor t is needed f r o m I C R 1 S A T or other d o n o r agencies for
1. g ra in legume germplasm co l lec t ion and eva lua t ion ;
2. an intensive survey of factors l i m i t i n g g ra in legume pr o d u c t i o n (insect pests and

diseases);
3. the exchange of scientists and visits by subject-matter specialists;
4 . guidance in the development o f research programs; and
5. funds fo r equ ipment , t r a i n i ng , and research staff.

F u t u r e o f G r a i n Legumes

G r a i n legumes are a va luable source of p r o t e i n and they help balance the d iet f o r the
m a j o r i t y o f people l i v i n g in Kenya . A vast scope exists to imp rove p r o d u c t i v i t y . Thus ,
the f i rs t step w i l l  be to develop h igh -y ie ld ing variet ies and good c rop husbandry
methods, i n c l ud i ng pest con t ro l .

W i t h w ide l y adapted variet ies, ava i l ab i l i t y o f h i g h qua l it y seeds, and g o o d marke t
pr ices, the area under g ra in legumes can be great ly expanded. Because of the i r shor t
d u r a t i o n , the g r a i n legumes f i t we l l i n t o a number o f c r o pp i n g systems c o m m o n in the
semi-ar id and a r i d areas of the coun t ry , character ized by a b imoda l ra in fa l l pat tern .
There is r o o m f o r expans ion o f g ra i n legumes in these areas, w i t h o u t af fect ing the
other crops tha t farmers are used to g r o w i n g . G r a i n legumes can also be g r o w n as
catch crops, preceding or f o l l o w i n g the m a i n crops such as wheat or r ice.
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Grain Legume Production in Rwanda1

P. Nyabyenda

Legumes Program Leader 

ISAR-Rubona, B.P. 138 Butare, Rwanda 

Of the fou r major g ra in legume crops in Rwanda , beans are of the greatest impor tance ,
f o l l owed by peas, g roundnu t , and soybean. Cowpea, chickpea, and pigeonpea are we l l
adapted to the semi-ar id reg ion o f eastern Rwanda , bu t are o f on ly m i n o r impor tance .
Of the three I C R I S A T mandate legumes, g roundnu t i s o f most interest to Rwanda ,
wh i l e ch ickpea and pigeonpea are cur rent ly on ly o f po ten t ia l impor tance . The G r a i n
Legumes P r o g r a m o f IS AR ( Ins t i t u t des Sciences Ag ronomiques du Rwanda ) carr ies
out research on g roundnut .

Groundnut

Groundnu ts are used almost exclusively fo r human consumpt ion and are h igh ly
regarded. However , p r o d u c t i o n has remained constant at a re lat ive ly l o w level fo r
several years. G roundnu ts are g r o w n in the regions o f Im b o , I m p a r a , on the shores o f
Lake K i v u in the west, and in the Mayaga, Bugesera, Eastern Plateau, and Eastern
Savanna reg ion in the east. The c rop is g r o w n ma in l y in the 800-1800 m a l t i tude . In
1985 some 17 000 t of d r ied pods were produced f r o m 18 000 ha, g i v ing an average y ie ld
of 944 kg ha- 1. W h i l e this y ie ld is below the w o r l d average, i t is greater t han the average
fo r A f r i c a o f 757 kg ha- 1. Bu t yields o f over 2000 kg ha- 1 have been recorded on
research stat ions, and the po ten t ia l obv ious ly exists to increase g r o u n d n u t p r o d u c t i o n
substant ia l ly w i t h o u t increasing the area cropped.

Const ra in ts on g roundnu t p roduc t i on include l ow soi l fe rt i l i t y , diseases, and the
h igh labor demand. Potent ia l expans ion is l im i ted by di f f i cu l t y in m a i n t a i n i n g seed
v iab i l i t y d u r i n g storage f r o m one season to the next , and by l ow m u l t i p l i c a t i o n rates.
A l s o , farmers tend to underest imate the i r sow ing needs and fa i l to re ta in suf f ic ient
seed.

G r o u n d n u t research has concentrated on i n t r o d u c t i o n and selection o f exot ic
germp lasm and on agronomic practices. M u l t i l o c a t i o n a l tr ia ls in recent years have
shown several in t roduced variet ies, no tab ly H N G 18, H NG 17, and H A D 30, t o

1. While the original presentation contained information on several grain legumes of interest to Rwanda,
this summary extracts portions relating only to groundnut, chickpea, and pigeonpea, in view of the focus
of this meeting.

I C R I S A T (International Crops Research Institute for the Semi-Arid Tropics). 1987. Research on grain
legumes in eastern and central Afr ica. 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 ( I LCA) , Addis Ababa,
Ethiopia. Patancheru, A.P. 502 324, India: ICRISAT.
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s ign i f i can t l y ou ty ie ld the na t i ona l check cu l t i va r , F a tu i . Y ie lds o f over 2000 kg ha- 1 o f
d r i e d pods have been regu lar ly achieved in R u b o n a . In agronomic research, o p t i m u m
sow ing dates, p lan t spacing, and levels of o rgan ic and inorgan ic fer t i l izers have been
established. A spacing at 20 cm x 10 cm has p roved effective in g i v i ng h i g h popu la t ions
w i t h good g round cover, besides reduc ing g r o u n d n u t rosette disease severity. W h i l e
there has been good response to fer t i l izers, no s ign i f icant increase in y ie ld has been
obta ined f r o m Rhizobium i nocu la t i on .

Var ious fo l ia r funga l diseases occur and may be severe, bu t app l ica t ion of fungicides
has no t shown signi f icant increase in p o d yields.

Chickpea

Chickpeas were in t roduced to R w a n d a in 1968, and by 1985 some 100 genotypes had
been col lected and tested in K a r a m a . Seed yields obta ined du r i n g 1972-1974 ranged
f r o m 466 to 1925 kg ha-1. Chickpeas are considered suitable f o r the semi-ar id
cond i t ions o f eastern Rwanda .

Pigeonpea

At present pigeonpeas are g r o w n on l y occasional ly as a garden c rop . They may also
have po ten t ia l in eastern Rwanda . S i x genotypes are being main ta ined in the I S A R
co l lec t ion .
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Chickpea and Pigeonpea Production in Sudan

A . H . Nourai

Hudeiba Research Station, P.O. Box 31, Ed-Damer, Sudan 

I n t r o d u c t i o n

Sudan is the largest coun t ry in A f r i ca , w i t h an area of 2.5 m i l l i o n k m2 and a p o p u l a t i o n
o f22 m i l l i o n . I t lies between 3° 53 'and 21° 5 5 ' N , and 21° 54' and 38° 30' E. M o s t o f the
count ry is a vast p lateau, crossed and watered by the Ni l e and its t r ibutar ies .

Sudan's na t iona l economy is p redominan t l y dependent on agr icu l tu ra l c o m m o d i -
ties; they con t r ibu te over 35% of the country 's Gross Domest ic P roduc t and 95% of the
fore ign currency earn ing. A b o u t 80% of the popu la t i on is invo lved in agr icu l ture o r
related act iv i t ies. The t o t a l arable land in the Sudan is 84 m i l l i o n ha, o f w h i c h o n l y 6.7
m i l l i o n ha are under f ie ld and h o r t i c u l t u r a l crops. The most i m p o r t a n t crops g r o w n in
the coun t r y are co t t on , so rghum, m i l l e t , wheat, g roundnut , sesame, sugarcane, g u m
arabic, leguminous f ood crops, and a wide range of ho r t icu l t u ra l crops.

Th is paper deals w i t h aspects o f p r o d u c t i o n o f chickpea and pigeonpea in Sudan. As
chickpea is a m o n g the more i m p o r t a n t leguminous food crops g r o w n in Sudan , i ts
current status o f p r o d u c t i o n w i l l  be discussed first, wh i le the s i tua t ion o f p igeonpea
w i l l be presented later.

Soils, C l i m a t e , and Agroecolog ica l Classif icat ion

The soils of Sudan are b road ly classified i n to : (1) sandy soils ( i n the no r th ) ; (2) heavy
clay soils ( i n central parts); and (3) la ter i t ic soils ( in the south).

Ch ickpea is general ly g r o w n on the banks o f the N i l e and in is land soils after the
f loods recede. The soils of these areas are cal led 'Gez i ra' or 'Gure i r ' soi ls, and they
con ta in h igh amounts of si l t w i t h fa i r l y recent depos i t ion. These soils are permeable
and very fer t i le , and the c rop is g r o w n w i t h o u t resort to i r r i ga t i on . The c rop is also
g r o w n in basins and depression soils, w h i c h l ie fur ther f r o m the N i l e . These are o l d
r iver soi ls, cal led ' K a r u ' soils; they are heavier and crack deeply when they get d r y .
Chickpea is also g r o w n in sandy l o a m soils in the Ruba tab area.

Sudan is character ized by a w ide range of c l imat ic condi t ions . The ra in fa l l varies
f r o m n i l i n the n o r t h to 1524 mm in the south. These extremes o f c l imate p roduce
deserts in the n o r t h and ra in forest areas in the south. Temperatures are general ly h i gh ,

I C R I S A T (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 Afr ican Regional Research on Grain Legumes (Groundnut, Chickpea, and Pigeon-
pea), 8-10 December 1986, International Livestock Centre for Afr ica ( I L C A ) , Addis Ababa, Ethiopia.
Patancheru, A.P. 502 324, India: ICRISAT.
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rang ing f r o m a r o u n d 3 8 ° C d u r i n g the summer t o 16°C i n the n o r t h and 2 7 ° C i n the
sou th d u r i n g w in te r . Sudan is b road l y d i v i ded i n t o three agroecological zones, as
described be low.

Nor thern zone. I t is m a i n l y a desert and semidesert zone; ra in fa l l varies f r o m n i l in
the n o r t h to 254 mm in areas near K h a r t o u m . Crops are g r o w n under i r r i ga t i on f r o m
the N i l e on areas close to the r iver .

Central zone. I t occupies near ly ha l f the area of the coun t r y , w i t h a ra in fa l l o f
254-800 m m , and includes the most i m p o r t a n t ag r i cu l tu ra l zone in the coun t r y , where
co t ton , sorghum, wheat, g roundnu t , and sesame are g r o w n.

Southern zone. Th i s zone occupies one-s ix th of the coun t r y , and the ra in fa l l varies
between 800 mm and 1524 m m . The m a i n crops g r o w n here are equa to r ia l crops,
inc lud ing tea and coffee.

Chickpea

Area, Production, and Yield 

Chickpea i s t rad i t i ona l l y g r o w n in the no r the rn reg ion o f Sudan, where about 98% o f
the most i m p o r t a n t leguminous f o o d crops are p roduced. These inc lude, besides
chickpea, faba beans, har ico t beans, lent i ls, peas, and lup ins.

Tab le 1 presents data on the cu l t i va ted area, p r o d u c t i o n , and y ie ld of ch ickpea fo r
1980-86. Ch ickpea ranks t h i r d in area after faba beans and har ico t beans. The area
annua l l y p lan ted w i t h ch ickpea is affected by the height and extent o f the N i l e f loods
and the prices preva i l ing in the preceding season.
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Table 1. Chickpea product ion in Sudan, 1980-86 (Economic Planning Department, Regional
Minist ry of Agriculture, Northern Region).

Season

1980/81
1981/82

1982/83
1983/84
1984/85
1985/86

Area
(ha)

375
459
374
512
333

1072

Production

(t)

512

621
425
776
490

1276

Yield
(kg ha -1)

1364
1353
1136
1516
1472
1190

Domestic Utilization, Overseas Trade, and Marketing 

Chickpea ( k a b u l i type) is consumed in many p o p u l a r dishes, bo t h as d r y pods and as a 
green vegetable. A f t e r harvest of pods, the remains, such as d r y stem, leaves, and p o d
wal ls , are fed to l ivestock.



To date, ch ickpea is expensive and beyond the reach of the poor . The pr ice
preva i l ing at Ed -Damer t o w n , a t the centre of the p roduc t ion area, in October 1986
was US $ 1 k g- 1 . S t i l l h igher prices preva i l in the cap i ta l c i ty and in o ther c o n s u m p t i o n
areas, o w i n g to t ranspor t cost and midd lemen.

At present, Sudan's ch ickpea p roduc t i on is consumed loca l ly . The prospects o f
expans ion are b r igh t . The area under ch ickpea p r o d u c t i o n may go up in the near
fu ture as new p r o d u c t i o n schemes are imp lemented to expand ch ickpea to n o n t r a d i -
t i ona l areas, l i ke the eastern reg ion, and as demand increases. Besides this ho r i zon ta l
spread, ver t ica l increase in ch ickpea p r o d u c t i o n also cou ld be achieved by qu i ck
transfer o f imp roved techno logy and by p r o v i d i n g the necessary inputs f o r p roduc -
t i o n . Ch ickpea p r o d u c t i o n cou ld po ten t ia l l y p lay a p rominen t ro le in the na t i ona l
economy, as surplus p r o d u c t i o n can be expor ted and valuable fo re ign exchange
earned.

Production Practices 

Chickpea is g r o w n as a pure stand, m a i n l y in r iver basins, banks, and islands. I t is
usual ly sown in Oc tobe r /November , after the f loods recede. Several methods of
p lan t i ng exist , i nc lud ing broadcast o f seeds. Where the crop is g r o w n under i r r i g a t i o n ,
the seedbed is p l o w e d and level led and the land is spl i t i n to smal l p lo ts to help c o n t r o l
i r r i ga t i on . Seed rates emp loyed by farmers vary f r o m 30-90 kg ha- 1. Some hand
weeding may be requi red in i r r igated crops; no weeding is usual ly needed where areas
have prev ious ly been f looded. No fer t i l izer, pesticide, or rh izob ia is usual ly app l ied.
A n d chickpea is of ten g r o w n on soils where cereals, par t i cu la r l y sorghum and wheat,
were previously g r o w n .

The ch ickpea c rop n o r m a l l y matures in 4-5 months , except under warmer winters
and h igh temperatures, where the c rop matures in less than 4 months . The b u l k o f the
crop is taken by lorr ies f r o m the p roduc t i on areas to b ig markets at the cap i ta l c i ty or
other u r b a n areas, where ch ickpea fetches better prices. Some farmers, however, store
thei r produce u n t i l prices are reward ing .

Constraints to Production 

Chickpea p r o d u c t i o n is affected by several p rob lems. Remarkab le losses are observed
f r o m the w i l t / r o o t - r o t disease comp lex and f r o m stunt disease. Severe losses can also
occur f r o m damage of green pods by the pod borer, Heliothis armigera, and posthar-
vest losses occur f r o m in fes ta t ion by Bruchidius incarnatus and Trogoderma grana-
rium. Weeds, par t i cu la r ly Cyperus rotundus, Cynodon dactylon, and Indigofera spp,
are also t roublesome in cer ta in areas.

Other factors tha t l i m i t ch ickpea p r o d u c t i o n are lack o f machinery and adequate
agr icu l tu ra l inputs: i m p r o v e d cert i f ied seeds, fer t i l izers, insecticides, and herbicides.

Research and Extension Infrastructure 

Hude iba Research S ta t i on is the m a i n center f o r research in pulse crops. I m p r o v e d
techniques of c rop p r o d u c t i o n developed by research workers are conveyed to farmers
t h r o u g h the Ex tens ion Service Depa r tmen t o f the Reg iona l Mi n i s t r y o f A g r i c u l t u r e ,
N o r t h e r n Reg ion .
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Research Review 

Breeding. Research on chickpeas was in i t i a ted in 1967/68, w i t h co l lec t ion and
eva luat ion o f loca l germplasm. F r o m 1972/73 o n w a r d , an intensive breeding p rog ram
has been conducted in co l l abo ra t i on w i t h i n te rna t ional organizat ions, such as I C R I -
S A T , the A r i d Lands A g r i c u l t u r a l Deve lopment P r o g r a m o f the F o r d F o u n d a t i o n
( A L A D , prev ious ly) , and the I n te rna t i ona l Center f o r A g ri c u l t u r a l Research i n the
D r y Areas ( I C A R D A ) . T h r o u g h th is coopera t ion , va luab le germplasm entries, segre-
gat ing popu la t ions , and disease-screening nurseries were tested and y ie ld t r ia ls con -
ducted at Hude iba Research S ta t ion . The m a i n objectives of the breeding p r o g r a m are
the selection o f erect p lants w i t h wh i te seeds, ear ly m a tu r a t i o n , h i gh harvest index ,
tolerance or resistance to w i l t , r o o t - r o t , or s tunt v i rus disease, and tolerance to soi l
sa l in i ty .

Nineteen p r o m i s i n g i n t roduc t i ons have been evaluated fo r y ie ld a t t w o sites in the
n o r t h , Hude iba and Shendi . The mean g ra in y ie ld a t Shendi (2101 kg ha- 1) was more
than three t imes tha t a t H u d e i b a (598 kg h a1 ) , a t t r i bu tab le largely to difference in soi l
types. The range of y ie lds a t Shend i was 1374-2687 kg ha '1, wh i l e a t Hude iba i t was
302-843 kg ha- 1. W h e n some of these p r o m i s i n g variet ies reach the release stage
t h r o u g h the appropr ia te au tho r i t y , they can have a p r of o u n d impac t on chickpea
p roduc t i on i n Sudan.

Agronomy. Intensive agronomic research has been conducted w i th the m a i n objec-
t ive of iden t i f y ing management practices that max im ize chickpea yields. Sow ing date
t r ia ls have s h o w n tha t the o p t i m u m date lies between end o f Oc tober and end o f
November , w i t h marked y ie ld reduct ions f r o m earl ier or later sowings. Seed rate
increases also increased y ie lds, w i t h 59.5 kg ha- 1 p r o v i n g the o p t i m u m seed rate.
Nei ther r idge d i rec t ion no r p lan t o r ien ta t ion was f o u nd to affect seed y ie ld .

Ch ickpea has been f o u n d very responsive to app l ied n i trogen . A t Hude iba , where
n i t rogen status of the so i l was l o w , a 90% increase in seed y ie ld was obta ined w i t h 43 kg
ha- 1 of appl ied N; w i t h 86 kg ha- 1 the increase was 170%. I nocu la t i on w i t h a Rhizo-
bium s t ra in , IC -53 , gave responses s imi la r to those f r o m 86 kg h a1 appl ied N. W h i l e
no response was ob ta ined f r o m app l ied K, m a r k e d y ie ld responses were gained f r o m
app ly ing 30 and 60 kg ha- 1 o f P205 .

In an i r r i g a t i o n t r i a l over 3 years, us ing a fac to r ia l c o mb i n a t i o n of three varieties
and fou r frequencies of i r r i g a t i o n (7, 14, 2 1 , and 28 days), highest seed yields were
obta ined at the 7-day frequency, w i t h progressive reduct ions of 34% at 14 days, 60% at
21 days, and 72% at 28 days. The d r i e r t reatments had l ower p o d numbers p lan t- 1 and
p lant numbers m-2.

Invest igat ions have shown tha t losses in g ra in legumes are also caused by Bruchi-
dius incarnatus. The mos t susceptible leguminous crops to th is pest are, in order ,
undecor t icated lent i ls , faba beans, chickpeas, peas, pigeonpeas, and cowpeas. The pest
development was affected by temperatures, w i t h ov ipos it i on lowest d u r i n g the w in te r
months ( N o v - F e b ) . Th is means tha t pest c o n t r o l shou ld start immed ia te ly after
harvest and storage hygiene shou ld be appl icable to a l l legumes, since the in festa t ion
can spread f r o m one legume to another.
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Pre l im ina ry studies on chemical weed c o n t r o l are in progress, to test a number of
herbicides fo r the i r selectivity to chickpeas and ac t i v i t y against p reva i l ing weeds.

Pigeonpea P roduc t i on i n S u d a n

Pigeonpea is also an i m p o r t a n t legume t r ad i t i ona l l y g r o w n in Sudan. I t is rare ly seen
as a pure stand, bu t g r o w n extensively on f ie ld borders and as a w indbreak on i r r igated
and f lood lands. The c rop is also g r o w n in smal l quant i t ies t h r o u g h o u t areas receiv ing
heavier ra in . No stat ist ical data are avai lable on cropped area and t o ta l p r o d u c t i o n ,
bu t i t appears that p r o d u c t i o n is suff icient to satisfy loca l demand.

The seeds of loca l p igeonpea cu l t ivars are character ized by a w ide range of co lors ,
such as l i gh t b r o w n , red, or wh i te . The p lan t height ranges fr o m 1.2 to 2.4 m, and the
earl iest pods take 5-6 mon ths to mature. Successive hand p ick i ng of pods may
cont inue fo r several weeks, and the seed y ie ld ranges between 1200 and 2400 kg ha-1.
The r ipe d r y seeds of the c rop are n o r m a l l y eaten as balilah, wh i le the tender green
parts of the crop are fed to animals. The ha rd , d r ied stalks are used as f i r ewood .

The m a i n constraints to pigeonpea expansion are: (1) hand p i ck ing of the smal l pods
is a t ime-consuming and labor ious opera t ion ; (2) the local varieties require a l ong
g r o w i n g season to mature; (3) a h igh p r o p o r t i o n of the c rop is too w o o d y to be relished
by animals; and (4) because of l o w demand, p igeonpea prices are l o w , compared to
other f ood legumes.

Studies on c rop improvemen t and some agronomic management o f pigeonpea were
under taken at the Hude iba Research S ta t ion d u r i n g 1975-80. The ma in objectives of
the p r o g r a m were to select h igh-y ie ld ing , adapted pigeonpea variet ies, and to o b t a i n
i n f o r m a t i o n on m a t u r i t y , p lan t type, and seed size and color . In th is respect, 40
variet ies received f r o m I C R I S A T were g rouped by m a t u r i ty pe r iod i n t o ear ly,
m e d i u m , and late variet ies and compared w i t h the s tandard 'Ba lad i ' var ie ty fo r three
seasons. Three I C R I S A T variet ies were f o u n d h igh y ie ld ing . M e a n seed yields fo r
three seasons were 2364 kg ha-1 fo r I C R I S A T N o . 7188 (early), 2887 kg ha- 1 fo r
I C R I S A T N o . 7118 ( in termedia te) , and 3030 kg ha- 1 f o r I C R I S A T N o . 7065 ( late),
compared to 1329 kg ha- 1 recorded by 'Ba lad i '

The seed y ie ld of p igeonpea was f ound marked ly affected by sowing date. H i g h seed
yields were obta ined f r o m ear ly -sown plants (15 J u n or 15 Jul ) , compared to late-sown
plants (15 A u g ) . The l o w seed yields recorded f r o m the late p lan t ing were caused by the
shor t g r o w i n g season affect ing f l ower ing and ma tu r i t y . Increasing the p lan t densi ty
also had a ma rked effect on yields of pigeonpea; h i gh seed yields were ob ta ined f r o m
plants g r o w n at 80 x 20 cm spacing, compared to p lants g r o w n at 80 x 40 cm or 80 x 80
cm spacing.

P re l im ina ry studies ind ica ted tha t appl ied N at 43 kg ha"1 resulted in a 35% increase
in seed y ie ld over unt reated p lants. There was no response to the app l i ca t i on o f P,
ei ther alone o r i n c o m b i n a t i o n w i t h N . Results o f t r ia ls w i t h water regimes were
inconsistent, bu t they ind icated that pigeonpea has some tolerance to d rough t .

The effects of f requency of vegetat ive cu t on seed y ie ld were also tested. Plants were
ei ther left uncu t or cut once or tw ice to 30 cm above the so i l surface at intervals of 80
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days and then left to g r o w and give seeds. Vegetat ive cuts resulted in a remarkab le
reduc t i on in seed y ie ld and i ts components . The reduc t i on in seed y ie ld f r o m cu t t i ng
was a t t r ibu tab le to r emova l o f f l ower buds, inf lorescences, and losses in p lan t stand.

Vegetat ive par ts of the pigeonpea p lant , when cut at a certa in age before they
become w o o d y , are used as green fodder fo r an imals in Sudan, especial ly goats. The
effects of d i f ferent combina t ions of cu t t i ng intervals (80, 95, and 110 days f r o m
sowing) and number of cuts (2, 3, and 4 per season) on the y ie ld of fresh vegetat ive
parts were invest igated f o r t w o seasons. Green forage yields were s ign i f icant ly affected
by the n u m b e r o f cuts, and the highest y ie ld was recorded w h en f o u r cuts were
emp loyed . A l s o , h i g h forage yields were ob ta ined at the c ut t i n g t i m e of 95 and 110
days.

T r a i n i n g : Ava i l ab i l i t y a n d N e e d

T r a i n i n g of scientists and the i r suppor t staff ( technicians) at the in te rna t iona l centers
fo r research o n ch ickpea ( I C A R D A and I C R I S A T ) and p igeonpea ( I C R I S A T ) cou ld
p lay an i m p o r t a n t ro le in s t rengthening na t iona l research. Pa r t i c i pa t i on in symposia
and workshops on these crops is also benef ic ia l fo r the scientists, as i t gives t hem a 
chance to present the i r recent research f ind ings to colleagues w o r k i n g in the same f ie ld
o f special izat ion.

F u t u r e Prospects

P r o d u c t i o n o f b o t h ch ickpea and pigeonpea cou ld be i m p r o v ed in Sudan by sustained
research ef for t , w i t h suppor t f r o m I C R I S A T and d o n o r agencies. Ef for ts i n ch ickpea
w i l l have to be geared t o w a r d select ion o f breeding l ines w i th appropr ia te g r o w t h
dura t ions fo r seasonal var ia t ions and w i t h resistances to kn o w n b io t i c and ab io t ic
stresses. I m p r o v e d management practices also need to be ident i f ied to effect ively
overcome p r o d u c t i o n constra ints. O n - f a r m research is a p r io r i t y need. Pigeonpea is at
present a m i n o r c rop , bu t i t can be expanded i f its uses as fodder and fo r expor t are
fur ther exp lo red .

A t present, the In te rna t i ona l Deve lopment Research Centre ( I D R C ) provides funds
to suppor t research on ch ickpea and other leguminous crops. C o n t r i b u t i o n s f r o m
other donors , and suppor t f r o m in te rna t iona l organizat ions such as I C A R D A and
I C R I S A T , especially i n t r a i n i ng , exchange o f breeding mater ia ls , and p r o v i d i n g
m i n i m u m research faci l i t ies, w i l l  great ly help.
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Groundnut Research and Production in Sudan

H . M . Ishag1

Agricultural Research Corporation, P.O. Box 126, Wad Medani, Sudan 

I n t r o d u c t i o n

Sudan is one o f the lead ing g r o u n d n u t - p r o d u c i n g countr ies, account ing f o r about
2.2% o f the t o t a l w o r l d p r o d u c t i o n i n 1983, accord ing to F AO estimates. G r o u n d n u t i s
an i m p o r t a n t source o f fo re ign exchange. G r o u n d n u t exports const i tu ted 18.6% of the
to ta l value of a l l expor ts in 1981, bu t the share decl ined sharply to on ly 1.7% in 1985.
The decrease is m a i n l y due to increased domest ic o i l consumpt ion and reduc t i on in
area because of recent d rough t in western Sudan.

The area p lan ted to g r o u n d n u t va r ied f r o m a h i gh of 1.12 m il l i o n ha in 1977/78 to a 
l o w o f 0.4 m i l l i o n ha in 1985/86 (Tab le 1).

Table 1. Area, yield, and production of groundnuts in Sudan (1976/77-1985/86).

Season

1976/77
1977/78
1978/79
1979/80
1980/81
1981/82
1982/83
1983/84

1984/85
1985/86

Area
('000 ha)

145
160
131
171
84

173
97

104
137
61

Irrigated

Production
('000 t)

255
426
231
405
159
280
181
180
257
94

Yield
(kg ha-')

1756
2663
1756
2363
1901
1620
1873
1735
1875
1532

Area
('000 ha)

644
958
846
816
810
812
685
666
601
338

Rainfed

Production
('000 t)

483
601
567
447
548
441
311
233
129
180

Yield
(kg ha-')

750
628
669
547
676
543
452
350
214
533

Factors to w h i c h the v a r i a t i o n in p lanted area is a t t r i buted are (a) ava i lab i l i t y o f labor ;
(b) errat ic pr ice behavior ; and (c) p reva i l i ng weather cond i t ions .

1. The author could not attend the meeting, but sent his paper for distr ibution.

I C R I S A T (International Crops Research Institute for the Semi-Arid Tropics). 1987. Research on grain
legumes in eastern and central Afr ica. Summary proceedings of the Consultative Group Meeting for
Eastern and Central Afr ican Regional Research on Grain Legumes (Groundnut, Chickpea, and Pigeon-
pea), 8-10 December 1986, International Livestock Centre for Afr ica ( I L C A ) , Addis Ababa, Ethiopia.
Patancheru, A.P. 502 324, India: I C R I S A T .
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In 1982, g roundnu t occupied 13.5% o f the t o t a l c ropped area, compared to 42.5%
for sorghum, 13% for m i l le t , 12.6% fo r sesame, and 7% fo r co t ton .

G r o u n d n u t is p lanted across the agr i cu l tu ra l regions of Sudan. I t is g r o w n b o t h
under intensive, h igh- technology, i r r iga ted agr icu l ture and under t rad i t i ona l methods
in ra infed areas. L o o k i n g a t the regional b reakup o f g roundnu t area and p roduc t i on in
the 1985/86 season, Sou th D a r f u r w i t h 48% area produced 39% of the to ta l y ie ld ,
N o r t h K o r d o f a n w i t h 14% area p roduced 9%, and Gezi ra and Ma n a g i l w i t h 1 1 % area
produced 28%. The three regions, together, thus account fo r 73% of g roundnu t area
and 76% o f p roduc t i on , w i t h Gezi ra and M a n a g i l by far the most p roduct ive o f the
regions. M e a n yields vary annua l l y f r o m 210-750 kg ha- 1 in the ra infed sector, and
f r o m 1530-2660 kg ha- 1 in the i r r igated sector.

T h e T r a d i t i o n a l , R a i n f e d Sector

In the t rad i t i ona l ra infed sector, g roundnu t competes v igorous ly w i t h f ood crops, such
as so rghum and m i l l e t , and other cash crops, such as sesame and g u m arabic. F r o m 66
to 83% of the g roundnu t area is in th is sector.

The ma jo r soils in western Sudan are stabi l ized sand dunes, cal led 'Goz' . They are
deep, even-textured, coarse to f ine sands, and the m ine ral (par t i cu la r ly Ca and M g )
and organic-matter contents are extremely l o w .

C r o p ro ta t i on is absent in most areas and sh i f t ing cu l t i va ti on is pract iced. The
c ropp ing pat tern is general ly 4 years in crops, f o l l owed by 5-10 years of Acacia Senegal 
f a l l ow . In some areas, m i l l e t -g roundnu t r o t a t i o n is d o m i n an t , bu t th is is no t adequate
to prevent the bu i l dup of pests, diseases, and weeds.

Ra in fa l l i s the most c r i t i ca l factor in f luenc ing g roundnu t p r o d u c t i o n in western
Sudan. The mean annua l ra in fa l l ranges between 225 mm and 400 mm in northeastern
Sudan, and between 400 mm and 650 mm in the southwestern part . In the last decade,
ra in fa l l has decl ined b o t h in quan t i t y and in dependab i l i ty o f d i s t r i b u t i o n . As a result,
g r o u n d n u t p r o d u c t i o n and y ie ld have decl ined (Table 1). The ra iny season is short ,
90-110 days, usual ly s tar t ing in Ju l y and end ing in early October. Average da i ly
m a x i m u m temperature d u r i n g the g r o w i n g season ranges f r om 33 -38°C .

G r o u n d n u t cu l t i va r Ba rbe r ton (subsp fastigiata var vulgaris) is g r o w n in western
Sudan.

I n t e r c ropp ing is extensively pract iced. G r o u n d n u t is sometimes in tercropped w i t h
mi l le ts and watermelons. L o w yields o f g roundnuts in western Sudan can be a t t r ibu ted
to d rough t , dec l in ing so i l f e r t i l i t y , unadapted cul t ivars, a f l a tox in , unava i lab i l i t y o f
labor , and p o o r credi t and marke t i ng systems.

T h e M o d e r n , I r r i ga ted Sector

G r o u n d n u t is g r o w n in the i r r iga ted schemes o f the centra l c lay p la in , w h i c h includes
the Gezira and M a n a g i l , Rahad , N e w Ha i fa , and other smal l schemes.

The soils o f the centra l c lay p la in are Vert isols, w i t h h igh clay content (40-65%), h igh
ca t ion exchange capaci ty ( p H values 7.2-9.6), and l o w organic-mat ter content .

66



The c l imate of the i r r iga ted areas is semi-ar id, w i t h abundant sunshine and a solar
r a d i a t i o n o f 560 cal m- 2 day- 1, and the ra iny season i s f r o m M a y to October w i t h the
heaviest ra in fa l l d u r i n g J u l y - A u g u s t . The average ra in fa ll varies f r o m 160-470 m m .

C r o p r o t a t i o n is adopted in the i r r iga ted sector. F o u r course r o t a t i o n ( co t t on -
whea t -g roundnu t / so rghum- fa l l ow) i s fo l l owed in Gezira and M a n a g i l , and t w o
course ro ta t i on (co t ton -g roundnu t / so rghum) in the Rahad scheme.

La te -matu r ing , al ternately b ranch ing g roundnu t cul t ivars (subsp hypogaea var.
hypogaea) are g r o w n in the i r r iga ted sector.

Research Achievements and Objectives

Past Research 

L i t t l e research has been done in ra in fed areas of western Sudan. One of the earliest
at tempts to select cul t ivars fo r western Sudan was conducted as par t of a U n i t e d
Nat ions Special F u n d Project i n K o r d o f a n . The results showed the super io r i t y o f
Barber ton , an ear l y -matu r ing up r i gh t bunch cu l t i var . A newly in t roduced cu l t i va r
E M 9 , a l ine f r o m O k l a h o m a given the loca l name Sod i r i , also gave h i g h yields and
proved more d rough t to lerant t han Barber ton .

In the i r r iga ted sector, ag ronomic research was di rected towards basic aspects of
g r o u n d n u t p roduc t i on . The highest p o d y ie ld was obta ined when the l and was disc
p lowed to a dep th of 20 c m , f o l l owed by h a r r o w i n g or disc p lo w i n g at the same dep th ,
fo l l owed by ro tova t i on . Highest p o d y ie ld fo r semispreading cul t ivars was obta ined
f r o m 60 cm between ridges, 15 cm between p lan t ing holes, and t w o seeds per hole.

I t was f o u n d that M H 3 8 3 outy ie lded other cu l t ivars , and i t exh ib i ted d r o u g h t
tolerance. Weeds reduced p o d y ie ld o f g roundnuts by about 80%. The preemergence
herbic ides, oxad iazon (Rons tar®) at 1.07-1.43 kg a. i ha- 1, and benef in (Ba lan®) at
1.43 kg a.i . ha- 1, were f ound effective in con t ro l l i ng weeds. G r o u n d n u t in i r r iga ted
areas responded to n i t rogen and phosphorus fe r t i l i za t ion . I t was observed that the
add i t i on of 40 kg N ha- 1 increased p o d y ie ld of Barber ton , a Spanish cu l t i var . A dd i n g
120 kg N ha- 1 resulted in i m p r o v e d g r o w t h parameters, ind ica t ing that no t a l l n i t rogen
requi rements were be ing met by n i t rogen f i x a t i o n . T o t a l water requ i rement fo r
g r o u n d n u t in i r r iga ted Gezi ra was f o u n d to be 486-597 m m . Plants in sparse popu la -
t i o n were more sensitive to water stress than plants in dense popu la t ion .

Present Research Program 

The p r i m a r y object ive o f the present research p r o g r a m is to imp rove g roundnu t
p r o d u c t i o n in b o t h the t r ad i t i ona l ra infed sector and the i r r igated sector.

The na t iona l g roundnu t breeding p r o g r a m is cur ren t ly located at the Gezira
Research S ta t i on a t W a d M e d a n i . I t aims a t the selection and development o f new,
i m p r o v e d g roundnu t cu l t ivars f o r b o t h the i r r iga ted Vert isols o f centra l Sudan and the
sandy ra infed areas of western Sudan.
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The f o l l o w i n g var ie ta l at t r ibutes const i tu te the m a i n objectives o f the p rog ram: h i gh
p o d y ie ld ; h igh shel l ing o u t t u r n ; h i gh o i l content; earliness; d rough t tolerance; adapta-
t i o n to Ver t iso ls ; resistance to seed in fec t ion by Aspergillus flavus and a f l a tox in
p r o d u c t i o n ; tolerance of c o m m o n pests and diseases; and con fo rm i t y to recognized
market types.

Over 500 cul t ivars and germplasm lines were in t roduced since 1980, ma in l y f r o m the
U n i t e d States and I C R I S A T . N e w cu l t ivars o f the V i rg in ia type fo r the i r r iga ted
Vert isols w i l l  be advanced fo r release next year.

H y b r i d i z a t i o n is v iewed as a l ong - te rm rel iable source of va r iab i l i t y . A l m o s t 200
crosses ( i nc lud ing reciprocals) have been made since 1981. Some of the advanced
breeding lines are n o w in di f ferent stages of on-s ta t ion y ie ld evaluat ion.

In 1982/83, w i t h the establ ishment o f E l Obe id Research Sta t ion , a g roundnu t
improvement p r o g r a m was in i t ia ted there w i t h the f o l l o w in g m a i n objectives: i n t r o -
duc t i on and selection o f cu l t ivars w i t h imp roved y ie ld ing abi l i t ies; reducing causes o f
s low seed emergence to ensure good c rop stand; development o f i m p r o v e d agronomic
practices; and improvemen t o f harvest ing methods.

M a n y exper iments are carr ied ou t in the i r r igated areas to f i nd ou t the appropr ia te
cu l t u ra l practices and cu l t ivars to sui t the c l imate and soils o f the cent ra l c lay pla ins.

Crop sequence. The c rop immedia te ly preceding g roundnu t can affect y ie ld and
qua l i t y . In i r r igated Gezira, the establ ishment o f g roundnu t was best i f i t was preceded
by saff lower, wheat , o r maize. So i l phys ica l cond i t ions and g r o w t h o f g roundnu t were
seriously affected when the previous crop was pigeonpea.

Nitrogen and phosphorus. There is an i nd i ca t i on that g roundnuts respond to app l i -
ca t ion of N and P. In the Ver t iso ls of the Gezira, phosphorus was f ixed as ca lc ium
phosphate when i t was pu t in contact w i t h seeds.

Factors Affecting Groundnut Production 

M a n y factors can affect the y ie ld and p r o d u c t i o n o f g roundnu t in Sudan. The most
impo r t an t o f t h e m are as fo l lows.

Moisture deficit. M o i s t u r e def ic i t decreases p o d number , seed weight , and qua l i t y .
D r y spells before harvest can increase invas ion by A. flavus and , consequently,
a f l a tox in accumula t ion . In ra in fed areas, pa r t i cu la r l y on sandy soils, g roundnuts
suffer f r o m d rough t stress. In i r r iga ted areas, g roundnuts should receive 5 i r r igat ions
bu t prob lems o f supply may reduce th is to 2-3 i r r iga t ions.

Nutr i t ional stress. Previous w o r k showed the response of Spanish cul t ivars to n i t r o -
gen fe r t i l i za t ion . Recent studies in i r r iga ted areas indicate tha t V i rg in ia cul t ivars
respond to n i t rogen and phosphorus app l i ca t ion . Fer t i l i za t ion o f n i t rogen can be
effectively and economica l ly replaced by i n o c u l a t i o n w i t h eff icient strains of Rhizo-
bium. I n o c u l a t i o n t r ia ls us ing several Rhizobium strains and di f ferent genotypes are
needed in b o t h i r r iga ted and ra in fed areas.
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Weed competit ion. G r o u n d n u t is very sensitive to weed compet i t i on . In i r r igated
areas, weeds are the p redominan t factor reduc ing yields. In ra infed areas of western
Sudan, no weeding resulted in 75% decrease in y ie ld . H a n d weeding is t ime consuming
and integrated weed c o n t r o l methods are needed.

Extension and market ing. F o u r requisites have been noted for increasing f a r m
produc t i on : an i m p r o v e d f a r m i n g system; adequate ins t ruct ion o f farmers; supp ly o f
inputs; and ava i lab i l i t y o f markets.

Cred i t ava i lab i l i t y is a ma jor const ra in t fac ing g roundnu t producers in b o t h the
rainfed and the i r r igated sector. P r i c ing pol icies at present do not encourage farmers to
produce more g r o u n d n u t o f a h igh qua l i t y . A l t h o u g h m i n i m u m guaranteed prices are
announced in advance of the season, these prices are far be low the prices offered in
auct ion. Unless g roundnuts are made pro f i tab le in the market , more produc t ive
procedures are no t l i ke l y to be adopted.
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Groundnut and Pigeonpea Production and Improvement
in Uganda1

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

Department of Agriculture, 

Serere Research Station, P.O. Soroti, Uganda 

G r o u n d n u t

G r o u n d n u t , Arachis hypogaea, is the second most w ide ly g r o w n g ra in legume in
Uganda, the f i rs t being k idney beans, Phaseolus vulgaris. However , accord ing to its
va lue and var ied uses, g r o u n d n u t is considered the most i mp o r t a n t legume c rop in the
coun t ry . G r o u n d n u t is very we l l established in the coun t ry and i t is h igh ly acceptable
for b o t h cu l t i va t i on and consumpt ion by the Ugandan populace. The c rop is t hough t
to have been in t roduced i n to East A f r i ca by Portuguese sailors in the 16th and 17th
centuries. In Uganda, g r o u n d n u t was p robab ly in t roduced by traders and travelers,
and the c rop may we l l have been cu l t iva ted in the coun t ry fo r more t han 200 years.

Production Methods and Uses 

Records show tha t , as ear ly as 1908, g r o u n d n u t was a valuable i t em of expo r t in
Uganda. W h i l e a t rend towards increased area, p roduc t i on, and yields lasted f r o m
then t h r o u g h 1971/72, thereafter b o t h area under the crop and yields have decl ined
year after year (Tab le 1). Po l i t i ca l ins tab i l i t y , beg inn ing in 1971, may have adversely
affected g roundnu t p roduc t i on .

G r o u n d n u t is ma in l y p roduced on the l i gh t , loose, and fert i le sandy loams of eastern
Uganda, bu t appreciable amounts are also p roduced on the clay loams of southern
Uganda. The highest y ie ld of about 5000 kg ha- 1 has been obta ined on the Vert iso ls
(b lack c o t t o n soils) o f N a m a l u in Sou th K a r a m o j a d is t r ic t . In the t a l l grass ecological
zone of southern Uganda, w i t h a b i m o d a l ra in fa l l pat tern , g roundnuts are g r o w n
d u r i n g b o t h the f i rs t and second ra iny seasons, bu t ma in l y d ur i n g the f i rs t ra iny
season, whereas in the shor t grass ecological zone w i t h mo n o m o d a l ra in fa l l , the c rop is
g r o w n to co inc ide w i t h the ra i ny season. R a i n f a l l i s more rel iable and we l l d i s t r i bu ted
in the f i rs t ra iny season ( M a r - J u n ) t han in the second ra iny season (Aug -Sep ) .

1. The section on groundnut in this paper was wri t ten by the first author, that on pigeonpea by the second.
M r . Nalyongo presented both parts at the meeting, as Mr . Emeetai-Areke could not be present.

I C R I S A T (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 ( I L C A ) , Addis Ababa, Ethiopia.
Patancheru, A.P. 502 324, India: ICR ISAT .
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Table 1. Area and production of groundnuts in Uganda, 1971-1985.

Year

1971
1972
1973
1974
1975
1976
1977

1978
1979
1980
1981
1982
1983
1984
1985

Area
('000 ha)

291
291
222
267
243
213
234
234

122
95

110
120
124
172
160

Production
('000 t)

251
234
212
200
194
177
193
187
80
70
80
90
99

118
107

Yield
(kg ha-')

860
800
950
750
800
830
820
800
660
740
730
750
800
690
670

G r o u n d n u t is usual ly g r o w n in the 3 rd year of the 3 x 3 year arable r o t a t i o n (3 years
of arable phase and 3 years of rest ing/pasture phase). M o re than 50 percent of the crop
is in tercropped w i t h maize, cassava, or Bambara g roundnuts . Since the c rop is solely
ra in fed, i t is sown early in the season immedia te ly after the f irst heavy showers, so as to
take advantage of avai lable mois ture d u r i n g the who le season. M a n y farmers cannot
a f fo rd to apply phosphate fert i l izers and spray thei r c rop . G r o u n d n u t is ei ther b road-
cast or sown in rows. Weed ing is usual ly done once, especially in the broadcast c rop.
B o t h bunch and spreading types o f g roundnuts are p roduced, w i t h the bunch types
n o w preferred because they are easier to cu l t iva te and harvest, coupled w i t h thei r
inherent earliness.

The crop f r o m the f i rs t ra iny season is harvested d u r i n g the Ju ly d r y spell , and that
f r o m the second ra iny season in the November and December dr y season. Valencia
and Spanish types are pu l led ou t of the so i l , bu t the spreading types are dug ou t using
hand hoes. A l l farmers sun-dry the g r o u n d n u t and when i t i s fu l l y d r y , store i t in the
shell in var ious types o f granaries.

In the 1960s g r o u n d n u t used to be processed fo r c o o k i n g o i l and soapmak ing , bu t
w i t h the advent of the 1970s the processing g r o u n d to a ha l t, as d i d g r o u n d n u t expor t .
G r o u n d n u t is m a i n l y used as a cond iment , in var ious soups and dishes. G r o u n d n u t
bu t te r prepared f r o m the roasted and pounded kernels is very popu la r in Teso
distr icts. The confect ionary g roundnuts , roasted and salted, are enjoyed t h roughou t
the count ry .

Production Constraints 

T h e ma jo r and most devastat ing const ra in t in Uganda is the g r o u n d n u t rosette v i rus
disease, t ransmi t ted and spread by the aph id Aphis craccivora. Th i s disease has
s ign i f icant ly reduced yields in the m a i n p roduc ing areas in eastern Uganda. Other
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b io t i c constra ints inc lude Cercospora leaf spots, bacter ia l w i l t in the Buganda area,
aphids, and thr ips .

W i t h the southern advance o f the Saharan desert, ra in fa l l i s becoming unre l iab le
and unpred ic tab le , lead ing to l o n g spells o f d r o u g h t d u r i ng the g r o w i n g season. The
l o w p r i o r i t y placed on g r o u n d n u t by the past governments in Uganda has l i m i t e d the
e x p l o i t a t i o n o f i ts f u l l po ten t ia l i n the coun t r y . Other constraints are: lack o f inputs ,
especially fert i l izers, insecticides, and fungicides; lack of h igh-y ie ld ing , disease-
resistant, adapted g roundnu t variet ies; and poo r agronomic practices, such as farmers
m a i n t a i n i n g l o w p lan t popu la t i ons . The Uganda Seeds Project i s n o w in i ts f o rma t i ve
stage and , as such, i t is no t f u l l y opera t iona l , lead ing to lack of an assured source of
fresh and good qua l i t y seeds to farmers at the beginn ing of the g r o w i n g season.

In add i t i on , re lat ive ly smal l numbers o f g roundnu t researchers are avai lable to
comba t the na tu ra l hazards. There is a lack of wel l - t ra ined and qual i f ied g roundnu t
ex tens ion specialists i n areas o f h i gh g r o u n d n u t po ten t ial . G r o u n d n u t p r o d u c t i o n i n
th is coun t r y is heavi ly dependent on manua l labor , w h i c h lim i t s the area managed by a 
farmer , depending on his f am i l y size and resources and machinery avai lable to h i m .

These constraints have been compounded and aggravated by po l i t i ca l ins tab i l i t y in
the coun t r y fo r the past t w o decades.

Research Activities and Achievements 

Research on g roundnu ts is based at Serere Research S ta t ion , s i tuated w i t h i n the m a i n
g roundnu t -p roduc ing area in Uganda. Research w o r k started in 1920 w i t h the i n t r o -
d u c t i o n of new varieties to Uganda. Since then, w o r k has inc luded var ious aspects and
disc ip l ines, such as ag ronomic studies on spacing and p lant densities; en tomo log i ca l
studies on the ecology and c o n t r o l o f g roundnu t aphids; hyb r id i za t i on , select ion, and
eva lua t ion of crosses; and in t roduc t ions fo r rosette resistance and confect ionary
qual i t ies, etc. The overa l l object ive, l i ke in any other c rop improvement p r o g r a m in the
w o r l d , is to produce h igh-y ie ld ing varieties w i t h acceptable agronomic t ra i ts .

The m a i n object ive o f the g roundnu t improvemen t p r o g r am at Serere in the ear ly
1960s was to ob ta in one or t w o variet ies o f g roundnu t w h i ch , when p lan ted by farmers
on soils o f average f e r t i l i t y , w o u l d give h i g h yields and a t the same t i m e w o u l d , on
shel l ing, y ie ld h i g h p r o p o r t i o n s o f kernels o f a qua l i t y sui table fo r the con fec t ionary
trade in Europe. Th is was or iented to expor t . Since 1976, the objectives have been
red rawn , t a k i n g i n t o cons idera t ion p r i o r i t y prob lems and loca l needs, as fo l l ows : to
screen and breed fo r rosette resistance; to screen and breed fo r shor t - te rm variet ies
resistant to Cercospora leaf spots and bacter ia l w i l t ; to u t i l i ze induced mu ta t ions w i t h
the a i m o f i m p r o v i n g g ra in y i e ld , qua l i t y , p lan t archi tecture, and earliness; to col lect
and m a i n t a i n g r o u n d n u t germp lasm, b o t h l oca l and fo re ign, fo r use i n b reed ing
programs; to m a i n t a i n and evaluate cu l t ivars released to the Uganda Seeds Pro ject f o r
adap tab i l i t y and s tab i l i t y ; to screen new insecticides against Aphis craccivora and to
con t inue the s tudy o f the ecology o f th is pest; to determine the effects o f i n o c u l a t i o n
w i t h Rhizobium; to breed fo r d r o u g h t resistance; to i m p r o v e the size and y ie ld o f the
red Valencia, w h i c h is l oca l l y popu la r ; and last ly to test and evaluate the end p roduc ts
o f the improvemen t w o r k fo r adaptab i l i t y i n var ious ecological zones.
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A l t h o u g h ou r major act iv i t ies are di rected t o w a r d the achievement o f those objec-
tives, the i r f u l l imp lementa t ion is l im i ted by inadequate research fund ing , lack of
p roper and m o d e r n research faci l i t ies, inadequate staff, and lack o f p roper l y t ra ined
research workers on the c rop . Unless these l im i ta t ions are removed, b o t h the qua l i t y of
research and the va l i d i t y o f the research f indings w i l l  cont inue to be seriously affected.

The h igh l ights of research can be summed up best in technologies that have been
transferred to the farmer, w h i c h should enable h i m to produce h igh yields o f the crop
at l o w costs o f p roduc t i on .

Varieties released. These inc lude: Red Beauty (a mu l t i l i ne of red Valencia), w h i c h
matures in 90 days, Bukene; M a n i P in tar ; R O X O ; T a t u ; M a k u lu Red; and 55-437. A 
number of rosette-resistant crosses and lines for confect ionary purposes are on the
verge of release.

Germplasm. Serere Research S ta t ion used to ma in ta i n one of the largest g roundnu t
col lect ions in eastern and cent ra l A f r i c a (900 accessions), bu t due to p o o r storage
faci l i t ies and lack of co ld storage, many accessions were lost. The S ta t ion n o w
mainta ins about 700 accessions.

Agronomy. R o w c ropp ing was f o u n d super ior to the t r ad i t i ona l broadcast me thod ,
and i t was recommended to farmers at a spacing of 60 cm between rows and 10 cm
w i t h i n the r o w fo r most o f the var ie ta l types.

Crop protection. Several chemicals ( A p h o x 70®, Rogor® , Endosu l fan 35 ML ) were
tested and f ound to be effective in c o n t r o l l i n g aphids. Brestan® was recommended fo r
the c o n t r o l of Cercospora leaf spots, as was D i t hane M 45®, fo r the c o n t r o l of
g roundnu t rust. Fernasan D® was recommended as the best seed dressing. Ear l y
p lan t i ng and close spacing have been recommended as cul tu ra l c o n t r o l measures
against aphids and, hence, rosette.

Fertil izers. A f t e r extensive t r ia ls coun t ryw ide , on l y phosphate fert i l izers were
recommended fo r use at the rate of 25 to 50 kg ha- 1 o f P205 . N i t r o g e n fer t i l izer has no t
been recommended fo r use on g roundnu t .

Training

There have been very few t ra in ing oppor tun i t ies fo r research workers on groundnuts .
O n l y recent ly, t w o workers at tended a 6 -mon th in-service course on c rop imp rove -
ment at I C R I S A T , and one attended a course on the use of induced muta t ions
conducted by I A E A , V ienna. There is an urgent need to i ni t i a l l y t r a i n research
workers a t M . S c . level in the f o l l o w i n g discipl ines: g roundnu t breeding, g roundnu t
p a t h o l o g y / v i r o l o g y , g r o u n d n u t en tomo logy , g r o u n d n u t phys io logy , g r o u n d n u t
m ic rob io l ogy , g roundnu t ag ronomy, and genetic resources conservat ion and u t i l i za -
t i o n . Shor t courses, l i ke the ones conducted a t I C R I S A T, w o u l d be o f great value in
o r ien t i ng ou r graduate and d i p l o m a staff t o w a r d a better unders tand ing o f the i r
responsibi l i t ies in a g roundnu t improvement p rog ram.
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The Uganda government, i n cooperat ion w i t h I C R I S A T and interested d o n o r
agencies, shou ld organize shor t courses in g roundnu t p r od u c t i o n fo r ou r ex tens ion
staff, w h o w o u l d on comp le t ion of such courses be posted to w o r k as g roundnu t
specialists in the extension service in areas of h igh g roundnu t p roduc t i on .

Future Strategy 

N o w that there is hope of po l i t i ca l s tab i l i ty in the coun try and the present government
is lay ing great emphasis on p roduc t i on of food crops (maize, groundnuts , sorghum,
etc.), i t is hoped that government w i l l  no t on ly encourage the p r o d u c t i o n o f these
crops, bu t w i l l  also prov ide the means w i t h wh i ch to m in im ize the constraints and thus
boost p roduc t i on .

Research efforts w i l l  cont inue to be directed toward increased and stabi l ized
g roundnu t p roduc t i on . Average yields o f g roundnu t in the coun t ry are about 800 kg
ha- 1, whereas average yields of 2500 kg ha"1 are realized on Serere Research S ta t ion
and its af f i l ia ted exper imenta l stat ions, w i t h moderate technology and management.
The a i m o f our research and extension should be to establish targets tha t w i l l
progressively l i f t  the na t iona l average y ie ld t oward the research average y ie ld .

O u r ma jor research thrusts w i l l  be i n breeding for stable and mu l t i p le resistance to
g roundnu t diseases (rosette, bacter ia l w i l t , fo l ia r fungal diseases); g roundnu t pests
(aphids and thr ips) ; and d rough t . W o r k on b io log ica l n i t rogen f i xa t i on shou ld also be
intensi f ied. Re-col lect ion of g roundnu t landraces should be conducted in the coun t ry .
Research on b io log ica l and cu l tu ra l con t ro l o f g roundnu t pests, and screening new
chemicals for the c o n t r o l o f these pests, w i l l  cont inue. In te rc ropp ing studies shou ld
also be intensi f ied, since over 50 percent of g roundnuts in Uganda are g r o w n as
mix tu res w i t h other crops. Emphasis shou ld also be la id on on- fa rm research, n o w
that a F a r m i n g Systems Research U n i t has been added to the research establ ishment at
Serere.

Other aspects w o r t h invest igat ion are: agronomic studies on spacing and p lant
densities; g roundnu t n u t r i t i o n studies, w i t h par t icu lar emphasis on phosphorus,
n i t rogen, and ca lc ium; and research on simple and cheap mechanizat ion of g roundnu t
p roduc t ion .

We also recognize that our close cooperat ion w i t h I C R I S A T w i l l  enable us to keep
pace w i t h improvement efforts a t I C R I S A T Center and elsewhere in the w o r l d .
I C R I S A T , and donor agencies w i l l i n g to assist us, should aid us to imp rove our
research faci l i t ies, t ra in our research and extension staff, prov ide funds fo r conduc t ing
t r ia ls , and assist in the reorgan iza t ion of b o t h research and extension services in th is
coun t ry . The focal po in t of aid shou ld be t o w a r d research, since this is the a lpha of
improvement .

Conclusion

The fu tu re of g roundnu ts in Uganda is b r i gh t . There is a h igh po ten t ia l f o r increased

p r o d u c t i o n , bu t th is can on l y be achieved w i t h concer ted ef for ts on the pa r t o f the

government , interested d o n o r agencies, and a l l those tha t w o r k on th is c rop , to
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develop a package of p r o d u c t i o n technologies that incorpora te new discoveries and
that are feasible and pract icable under our condi t ions.

Research on g roundnuts shou ld be reorganized, expanded, and strengthened so as
to meet the increased challenges and demands. G iven the necessary requirements to
overcome the constra ints ou t l i ned in th is paper, g r o u n d nu t can recapture its past role
in our economy as an i m p o r t a n t expor t c rop , and as an i m p o r ta n t componen t of the
people's diet.

Pigeonpea

Pigeonpea, Cajanus cajan, is among the many legumes g r o w n for h u m a n consumpt ion
in Uganda. L i k e other legumes, i t offers hope fo r ba lanc ing the diets o f the people o f
Uganda, consider ing the h igh cost o f meat or an ima l products. The p roduc t i on and the
yields ob ta ined f r o m the loca l cu l t ivars are cur ren t l y lo w . The b u l k o f the c rop is
g r o w n as an in te rc rop , and agr icu l tu ra l inputs are hard ly appl ied. I t is g r o w n solely fo r
its g ra in and the cur ren t p r o d u c t i o n satisfies domest ic or loca l demand; any surplus is
sold to ne ighbor ing countr ies. Research and extension inf rastructure need to be
improved and intensi f ied. Pigeonpea has good potent ia l for increased p roduc t i on in
Uganda.

Production Trends 

Pigeonpeas are ma in l y produced in the no r the rn region of Uganda, i nc lud ing the
distr icts o f Lango , A c h o l i , West N i l e , and M a d i . Some amount i s produced in the
eastern reg ion , pa r t i cu la r l y in the d is t r i c t o f Teso. The b u l k o f the c rop is p roduced as
an in tercrop (most c o m m o n l y w i t h mi l le t ) .

Some pigeonpea is sown as pure stand and in smal l backyard gardens. Because of
the present c u l t i v a t i o n practices, the area under pigeonpeas may be grossly underest i -
mated as smal l backyard plots are over looked and yet these smal l house-garden plots
con t r ibu te substant ia l ly to the crop's p roduc t i on and meet considerable domest ic
demand.

Tab le 2 prov ides t o t a l area and p r o d u c t i o n f igures for the c rop f r o m 1971 to 1985
(source: M i n i s t r y o f Ag r i cu l t u re and Forest ry) . The overal l t rend shows a decl ine in
area p lanted, t o ta l p roduc t i on , and yields per hectare.

The decline is o w i n g to several factors. Farmers cont inue to g r o w loca l , l ow-y ie ld ing
cul t ivars . A l s o , as pigeonpea is ma in l y g r o w n as an in tercrop w i t h m i l l e t , the mi l le t
competes w i t h pigeonpea t h roughou t its c r i t i ca l stages o f g r o w t h f r o m seedling
establ ishment up to p o d f o r m a t i o n and g ra in f i l l i n g . An o p t im a l pigeonpea stand i s
no t at ta ined in th is system as pigeonpeas have to be sparsely sown to avo id the mi l le t
c rop being smothered.

Cultural Practices 

Pigeonpeas are of ten sown in r o t a t i o n , f o l l o w i n g a c o t t o n crop the previous year.
L a n d p repara t ion is o f ten by o x - d r a w n p l o w . There may be one or t w o p lowings,
depend ing on the nature o f the f ie ld ; then m i l l e t and pigeonpea are sown together and
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Table 2. Total area and production of pigeonpeas in Uganda, 1971-1985.

Year

1971
1972
1973
1974
1976
1977
1978
1979

1980
1981
1982
1983
1984
1985

Average

Area
('000 ha)

91
121
78

115
86

105
105
58
50
55
60
62
72
63
80

Production
('000 t)

40
48
31
46
37
40
42
19
26
25
28
29

25
22
33

Average yield
(kg ha -1)

440
400
400
400

430
380
400
330
520
450

470
470
350
350
410

the seed bur ied in to the soi l by w a l k i n g animals repeatedly over the seedbed. Because
mi l le t seeds are smal l , requ i r i ng a f ine seedbed, the p igeonpea/mi l le t c rop is sown on
wel l -prepared f ields, n o r m a l l y in M a r c h / A p r i l a t the onset o f the f i rs t ra iny season.
There are t w o pigeonpea types g r o w n : a med ium-ma tu r i t y type is harvested d u r i n g the
short d r y spell , m a r k i n g the end of the f i rst ra iny season (August ) , and a la te -matur ing
tree-l ike cu l t i var is harvested in December /January . The med ium-ma tu r i ng type is
l ow-y ie l d i ng , o f m e d i u m height , and smal l seeded, wh i le the la te -matur ing type is t a l l ,
h igher y ie ld ing , and large seeded. In b o t h cases, m i l le t is harvested before the p igeon-
pea crop matures; w i t h the la te-matur ing pigeonpea, the mi l le t stubble may be dug or
p lowed in and sesame or so rghum sown d u r i n g the second ra iny season, to be
harvested w i t h the pigeonpea in December /January .

Pigeonpea can g r o w we l l in near ly every par t o f Uganda. I t is a ra in fed c rop and no
i r r i g a t i o n is app l ied . H a r d l y any inputs are appl ied by the farmers, due to h igh costs
and l o w economic returns f r o m the c rop . R h i z o b i a l i nocu lat i on has never been t r ied .
The c rop is left in the f ie ld u n t i l the pods mature . Pod-bear ing branches are then
b roken or cut o f f and carr ied to d r y i n g f loors at the homesteads, where they are
sun-dr ied for several days.

Processing and Utilization 

Pigeonpeas are g r o w n fo r the i r gra ins, i m p o r t a n t in h u m an n u t r i t i o n . A f te r the pods
have d r ied , people beat o f f pods f r o m the branches w i t h smal l sticks. The pods are then
beaten w i t h bigger sticks to thresh ou t the grains, w h i ch are consumed in several
fo rms. In fresh f o r m , mature green pods are harvested and shelled. The fresh green
grains are then bo i led or cooked and sesame or groundnuts added. In d r y f o r m , d r y
grains are cooked as w i t h fresh green grains, or they are spl i t by g r i nd i ng on a large
stone (this also serves to remove the seed coat) . The seed coat is w i n n o w e d of f , and the
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spl i t grains are cooked and st i r red to make a homogeneous paste. In a l l fo rms, sesame
or g roundnu t is added to enr ich the taste and ind i rec t l y add other n u t r i t i o n a l require-
ments (such as fat or o i l ) . In the d r y f o r m , c o o k i n g is hastened by add ing soda ash,
w h i c h softens the grains. Pigeonpea u t i l i za t i on can be diversi f ied to inc lude its uses
other t han as a vegetable. Th is cou ld be done by i m p r o v i n g upon , or i n t r oduc ing new,
processing technology. The gra in cou ld be dehul led and f ine f l ou r produced, using
hammer m i l l s . The f l ou r cou ld be used in p repar ing a var ie ty of recipes, and i t cou ld
increase bo th domestic and overseas trade.

Constraints to Production 

In Uganda, farmers g r o w loca l , un imp roved cul t ivars. As per current cu l t i va t i on
practices, farmers are able to g r o w on ly one c rop in a year. Ea r l y -ma tu r i ng cul t ivars
cou ld be g r o w n in the short , second ra iny season to enable t w o crops a year. Weeds are
a serious y ie ld reducer. Pigeonpea is m a i n l y g r o w n as an inte rc rop w i t h mi l le t and the
latter c rop acts as a weed t h roughou t the crop's c r i t i ca l stage of g r o w t h ( i .e., seedling
establ ishment to pod f o r m a t i o n and g ra in f i l l i ng ) . Besides the cereal c rop , there are
also other weeds, as m i l l e t is of ten weeded on ly once and hence no t weed-free. These
factors may be par t l y responsible fo r the l o w yields reported.

Insect pests are another ma jo r const ra in t . At f l ower ing , thr ips and Zonabris spp
cause heavy f lower losses. Pod borers and suck ing bugs are a great threat at podd ing .
Insecticides are cost ly, and very few farmers can af ford the effective, recommended
insecticides. Storage faci l i t ies are of ten poor , and this, coupled w i t h a lmost constant
ideal temperatures for storage pests (27°C to 31°C) , causes heavy losses by the storage
weevi l . The grains cannot , therefore, be stored for l ong per iods, causing a seed
shortage fo r the next sowing. Fusa r ium w i l t is the on ly disease that causes serious
damage.

M a r k e t i n g prob lems also cause l ow p roduc t i on . There is no directed marke t i ng and
no system to con t ro l qua l i t y or price. Nonava i lab i l i t y of good qua l i t y seeds is also a 
constra in t . T r i b a l or t r ad i t i ona l and geographical incl ina t ions have played thei r par t
as we l l . Some tr ibes in cer ta in geographical zones g row pigeonpeas as a t r ad i t i ona l
c rop , whereas others do no t g r o w the c rop , t hough they may be consuming i t . In some
areas, present loca l cu l t ivars do no t c o n f o r m to the c ropp ing or r o t a t i o n patterns
pract iced. I m p r o v e d varieties are needed to suit var ious c ropp ing patterns in di f ferent
areas of the coun t ry , as are better processing and u t i l i za t ion technologies. Because of
the l o w and unstable yields cur rent ly real ized f r o m pigeonpeas, farmers have been
forced to devote greater a t ten t ion to h ighy ie ld ing cereals and other al ternat ive crops.

In sum, the major constraints to pigeonpea p r o d u c t i o n are: lack o f h igh-y ie ld ing
varieties; lack of suitable shor t -dura t ion varieties to be g r o w n as sole crops in the short
second ra iny season, to enable t w o crops in a year; i nab i l i ty of farmers to a f ford
effective inputs to boost p roduc t i on ; nonava i lab i l i t y of cert i f ied seeds; h igh harvest ing
costs and losses; poo r marke t ing structures; poo r processing and l im i ted u t i l i za t i on ;
and t r i b a l inc l inat ions and ex is t ing c ropp ing patterns.
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Research and Extension Infrastructure 

Research on improvemen t of pigeonpea has for l ong been g iven a l o w p r i o r i t y
compared to other f o o d legumes, such as groundnuts and beans. No i m p r o v e d
varieties have so far been released to farmers, and this has led farmers to rely on their
l ow-y ie l d i ng cul t ivars. Germp lasm, b o t h local and fore ign ( though l im i ted ) , has been
assembled, screened, and evaluated for var ious agronomic t ra i ts . Cur ren t l y , selection
is based on h igh y ie ld po ten t ia l , seed size and co lor , ma tu r it y per iod , and good p lan t
archi tecture. Sixteen l ines, selected for their y ie ld potent ia l , are undergo ing p r e l i m i -
nary y ie ld evaluat ion. W h i l e yields of over 1500 kg ha"1 have been real ized, yet higher
yields are the target.

A s tudy of the status of insect pests and the i r effect on pigeonpea yields is be ing
under taken. Screening fo r resistance to ma jor insect pests is under way , w i t h a v iew to
develop insect-resistant variet ies and wo rkab le pest management systems. A g r o n o m y
tr ia ls have been p lanned to establ ish o p t i m a l p lan t popu lat ions , b o t h in pure and
m i x e d stands. I n t r o d u c t i o n o f earliness is proposed i n to loca l cu l t ivars w i t h large
seeds, wh i ch are presently la te-matur ing.

W i t h the i n t r o d u c t i o n o f adapt ive research and the T r a i n i n g and V i s i t (T & V)
system, the research-extension l ia ison is i m p r o v i n g . By car ry ing out on - fa rm t r ia ls , we
can help our farmers more readi ly adapt new technologies developed at the research
stat ion.

Training

There is a great need for t ra in ing gra in legume researchers, so as to strengthen the
count ry 's research w o r k on these impo r tan t f ood crops. At least a breeder, an agron-
omis t , and an entomolog is t need to be t ra ined fo r h igher degrees. Other suppor t staff
need to be t ra ined in I C R I S A T ' s 4 - to -6 -month in-service courses. Oppor tun i t i es to
at tend in te rna t iona l or reg ional workshops, seminars, and f ie ld days a t I C R I S A T
shou ld be avai led to help g ra in legume researchers, as this w o u l d serve to b roaden and
refresh the minds of such personnel. Some personnel should also be t ra ined in f ood
processing and u t i l i za t i on technology. These oppor tun i ties are not cur ren t l y avai lable
in Uganda, and dono r agencies can help p romo te g ra in legume improvemen t by
fund ing t ra in ing o f research personnel.

Future Prospects 

Pigeonpea is at present l i m i t e d in area and p roduc t i on . There is scope fo r increasing
b o t h . As we are aware, prices fo r an ima l products are sky-rocket ing. Pigeonpea, as the
other f ood legumes, offers hope fo r compensat ing and balancing n u t r i t i o n a l requi re-
ments where cereals are p redominan t l y used as staple foods. As the c rop is no t ent i re ly
new but k n o w n to most Ugandans, prospects to improve i t are br igh t .

Bu t we need to in t roduce new processing technology and diversi fy uses of the c rop .
As a c rop g r o w n under ra in fed cond i t ions and being d rough t to lerant , p igeonpea can
give yields where other crops w o u l d fa i l complete ly under adverse weather cond i t ions .

A l o t o f assistance is to be desired f r o m I C R I S A T and f r o m dono r agencies. In
a d d i t i o n to the urgent need to t r a i n staff, as already ment ioned, I C R I S A T shou ld
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effectively make avai lable el i te mater ia l f r o m its germplasm. Supp ly o f relevant
l i te ra ture is needed. F u n d i n g fo r necessary inputs and research faci l i t ies or equipment
is requi red. There should also be fund ing fo r research i nto more effective u t i l i za t ion
and processing of p igeonpea products . F u n d i n g for germplasm co l lec t ion is also a 
necessity. Coopera t ion w i t h I C R I S A T t h r o u g h in te rna t iona l t r ia ls should be intensi-
f ied. I C R I S A T ' s pa r t i c i pa t i on in gu id ing and m o n i t o r in g na t iona l programs is, thus,
very welcome.
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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 Cropping Systems Agronomist 
CIA T Regional Program on Beans in Eastern Africa 

P.O. Box 67, Debre Zeit, Ethiopia 

Bean P roduc t i on and Research Oppor tuni t ies

Beans (Phaseolus vulgaris) were in t roduced in to A f r i ca f r o m the L a t i n A m e r i c a gene
center by West European traders over the last few centuries. Cur ren t l y A f r i ca is the
second most impo r t an t c o m m o n bean produc ing region o f the tropics, f o l l o w i n g L a t i n
Amer i ca . The t o ta l average annua l A f r i can p roduc t ion , according to F A O p r o d u c t i o n
statistics, amounts to 1.4 m i l l i o n t per year over the last decade. P roduc t i on estimates
vary great ly. A large par t of the t o t a l bean p roduc t ion is consumed local ly and thus no t
reflected in the F A O estimates shown in Table 1 . F o r example, Kenya reports
p r o d u c t i o n of 467 000 t fo r 1977-79 against the F A O estimate of 161 000 t , and
Uganda 300 000 t against the est imated 175 000 t.

T o t a l bean p r o d u c t i o n in A f r i c a has increased over the last decade. However , th is
has been achieved t h r o u g h area increases, whi le p roduc t i v it y has been stagnant
(cur ren t l y a round 500 kg ha- 1) . P r o d u c t i o n increases have no t kept pace w i t h p o p u l a -
t i o n g r o w t h . Per capi ta consump t i on is fa l l ing , and price increases have been above
in f la t ion rates in most countr ies.

Beans p lay an extremely i m p o r t a n t ro le in the human n u t r i ti o n o f eastern A f r i ca ,
p r o v i d i n g up to 45% o f t o t a l p ro te i n consumpt ion i n B u r u n d i and R w a n d a ( the
highest in the w o r l d ) and over 10% of p ro te i n consumed in Kenya and Uganda. Beans
cont r ibu te nearly as m u c h p ro te in to average nat ional diets as a l l an ima l products
combined in M a l a w i and Uganda, and far more in B u r u n d i and Rwanda . Because
beans are cheaper than an ima l p roducts , they are of even greater signif icance in the
diet o f the poor , w h o are the most vu lnerable to ma lnu t r i t i on . This applies especially
to those countr ies where diets based on cassava and banana are associated w i t h serious
pro te in deficiencies, such as Uganda.

1. C I A T = Centro International de Agricultura Tropical, Cali, Colombia.

I C R I S A T (International Crops Research Institute for the Semi-Arid Tropics). 1987. Research on grain
legumes in eastern and central Afr ica. 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 ( I LCA) , Addis Ababa, Ethiopia.
Patancheru, A.P. 502 324, India: I C R I S A T .
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Table 1. African bean production in the 1960s and 1970s.

Country

Uganda
Burundi
Kenya
Rwanda
Tanzania
Ethiopia
Others

Total

Annual production
('000 tons)

1966-67

175
133
133
126
108
68

284

1027

1977-79

175
162
161
174

150
13

515

1350

Annual increase
1962-1979

(%)

Area

6.7
3.6
-

3.7
2.7

-8.8
-

3.8

Yield

-2.3
-0.9

-
0.3
0.9

-0.2
-

-0.1

Apparent annual per
capita grain legume

consumption
(kg)

1977-79

29.3
44.0
21.0
50.6
12.0
21.2

-

-

Source: FAO Production Yearbook, various years.

Sma l l farmers are the p r i nc ipa l producers of beans in most o f A f r i ca . The major
share of the c rop is cu l t iva ted in c ropp ing systems associated w i t h maize, sorghum, or
bananas. In Kenya, for example, on ly 6% of to ta l p roduc tion is estimated to be in
monocu l tu re . M o s t bean p roduc t i on is fo r subsistence, w i th less than a t h i r d of the
ou tpu t being marketed. Use of fert i l izers, pesticides, and fungicides in bean produc-
t i o n is rare. However , large differences in management practices of farmers can be
found , fo r example, w i t h i n relat ively short distances in Eth iop ia . Very l i t t le research
has been conducted there on the improvement of the subsistence in terc ropp ing system,
a l though results avai lable f r o m other countr ies in the region indicate some promis ing
direct ions. On - fa rm research is needed to ident i fy local pr ior i t ies.

Diseases and insects, l o w so i l f e r t i l i t y , and per iodic water deficits f o r m the p r inc ipa l
na tu ra l constraints associated w i t h l ow average yields. A fr i can bean researchers have
ident i f ied anthracnose (Colletotrichum L i n d e m u t h i a n u m ) , bacter ial b l igh t (Xan-
thomonas phaseoli), angular leaf spot (Isariopsis griseola), bean c o m m o n mosaic
v i rus, and rust (Uromyces phaseoli) as the most impor tan t diseases across the region.
The beanfly {Ophiomyia spp) is the p r inc ipa l insect p rob lem. A l t h o u g h sources of
resistance have been ident i f ied , they often occur in materials w i t h gra in types lack ing
consumer acceptance, or are not agronomica l ly appropr iate fo r farmers' c i rcumstan-
ces. To reduce disease pressure, farmers in many countr ies plant at subop t ima l
densities and accept a lower po ten t ia l y ie ld by p lan t ing beans dangerously close to the
next d ry season.

Beans in A f r i ca are most ly consumed as mature beans, either dr ied or before the
seed d r y i n g process has started. Green pods are also impor tan t , and young tender
leaves are sometimes consumed as a vegetable. Large red, red-and-brown-mot t led , or
speckled seed types are preferred in many areas, bu t seed color preferences seem less
str ingent t han in L a t i n Amer i ca . As beans take longer to cook than most other
c o m m o n foodstuffs in the diet , a short cook ing t ime is impor tan t where, as in Rwanda ,
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the f i r ewood p rob lem is acute. Taste is also impo r tan t in determin ing acceptance of a 
new var ie ty , bu t general izat ion is d i f f i cu l t : for instance, a commerc ia l l y unv iab le ,
smal l -gra ined var iety was found to be popu lar w i t h the poorest sector of the r u r a l
p o p u l a t i o n of K i r i nyaga in Kenya, because seed for p lan t ing was less expensive.

W h i l e there are many s imi lar i t ies between the bean p roduct i on systems and p r o b -
lems in A f r i c a and L a t i n Amer i ca , favor ing the selective transfer o f technology
components f r o m L a t i n Amer i ca to A f r i ca , there are also differences. Thus, transfer o f
f in ished technology to A f r i c a can be, at best, a shor t - term expediency and no subst i-
tute fo r the permanent strengthening of local research capabi l i ty .

N a t i o n a l Bean Research Programs

Bean research has a long h is tory in A f r i ca and has cont inued to gain impor tance over
the past few years. M a n y na t iona l programs are backed by a reasonable inf rastructure,
a l t hough seed storage, t ranspor t for on- fa rm research, and f ie ld equ ipment are gener-
a l ly inadequate for efficient deployment of avai lable research staff.

The adequacy of human resources available to these nat iona l research programs
varies great ly. In recent years, agronomy in general appears to have received less
a t ten t ion t han breeding and c rop pro tec t ion . A l l countr ies, however, place p r i o r i t y on
i m p r o v i n g the t ra in ing of the i r research staff, b o t h graduates and technical assistants.
These t w o categories of staff require dif ferent types of t ra in ing ; a concent ra t ion of
t r a i n i n g efforts u p o n those at the graduate level does not necessarily lead to a 
concomi tan t improvement in the pract ical ski l ls o f their assistants.

Exchange of germplasm, research methodologies, l i terature, and other results
among the var ious na t iona l and in te rna t iona l programs has been largely l ack ing u n t i l
recently. A quest ionnaire survey of a l l k n o w n bean researchers in A f r i ca , conducted in
1985, ident i f ied the c r i t i ca l need for improved access to i n f o rma t i on and documenta -
t i o n in the region. One b r igh t spot was the emergence three years ago of the Phaseolus 
Beans Newsletter for East Africa, compi led and publ ished by Kenya's na t i ona l p ro -
g ram w i t h f inancia l suppor t f r o m the Nether lands.

C I A T Bean Program in Africa

Objectives

C I A T activi t ies in suppor t o f na t iona l efforts in bean research have the f o l l o w i n g three
broad objectives:
1. To increase the p roduc t i v i t y and p roduc t i on of food beans by breeding f o r h igher-

y ie ld ing , stable genotypes ident i f ied f r o m among a more diverse germp lasm base,
b o t h f r o m in t roduc t i on and f r o m loca l ly adapted landraces.

2 . To develop more produc t ive systems o f c ropp ing , u t i l iz i ng p romis ing new cu l t ivars
and var ie ta l mix tures when appropr ia te , wh i le ensuring that such innova t ions o f
c ropp ing system and cu l t i var rema in acceptable to producers and consumers and
do no t d isrupt exist ing f a rm ing systems adversely.
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3. To assist s t rengthening of na t i ona l research p rograms, to a degree that is b o t h
appropr ia te and sustainable na t iona l l y , t h r o u g h g i v ing substant ial emphasis to
t ra in ing .

Organization of Activities 

I n a f i rst meet ing o f bean researchers i n A f r i ca , he ld i n Li l o n g w e i n M a r c h 1980, C I A T
was asked by delegates f r o m the ch ie f bean-produc ing countr ies o f eastern A f r i c a to
m o u n t a reg ional p r o g r a m to suppor t na t iona l bean research in A f r i ca .

By 1983 C I A T was able to set up a reg iona l p r o g r a m fo r the Great Lakes countr ies
o f B u r u n d i , Rwanda , and Za i re w i t h Swiss ( S D C ) suppor t , and a f u l l reg iona l team is
now in opera t ion f r o m a coo rd ina t i ng center in Rwanda . Towards the end o f 1984,
funds f r o m the Canad ian and U .S . agencies fo r in te rna t iona l development became
avai lable fo r operat ions in the rest o f eastern A f r i ca, i nc lud ing Kenya, Uganda,
E th iop ia , and Somal ia . C I A T placed one bean scientist a t T h i k a , Kenya in September
1984 to start operat ions. The reg iona l coo rd ina t i on center fo r these countr ies is n o w in
E th i op ia , w i t h t w o o ther staf f t o b e located i n Uganda. Fu r the r f und ing f r o m C I D A
(Canad ian In te rna t i ona l Deve lopmen t Agency) has enabled C I A T to start a t h i r d
reg iona l base in A rusha , Tanzan ia to serve the S A D C C (Southern A f r i c a n Deve lop-
ment C o o r d i n a t i o n Conference) countr ies, and a reg ional coo rd ina to r was posted
there in Ju l y 1986.

Each of the three reg iona l p rograms is located, by agreement, w i t h the respective
na t iona l bean improvemen t p rog ram. The southern A f r i c an p rog ram is a j o i n t p ro -
g r a m o f C I A T w i t h the Sou thern A f r i c a n Center fo r Coopera t i on i n A g r i c u l t u r a l
Research ( S A C C A R ) . Each reg ional p r o g r a m includes a breeder and an agronomist ,
wh i le specialists in en tomo logy , pa tho logy , n u t r i t i o n , economics, and an th ropo logy
are shared across regions.

One member of each reg iona l p r o g r a m acts also as coordina to r . The d i s t r i b u t i o n of
reg iona l staff is in tended to combine elements of cent ra l iza t ion (confer r ing advantages
of in terd isc ip l inary t e a m w o r k and a c r i t i ca l mass) w i th the advantages of decentral iza-
t i o n (da i l y contact w i t h a large number o f na t i ona l programs and agroecological
zones, and smal ler groups of expatr iates less l i ke l y to domina te na t iona l p rog ram
decisions). The decentral ized m o d e l is felt to be pa r t i cu la r l y appropr ia te to eastern
A f r i c a , where na t i ona l p rograms are general ly better endowed t h a n in the other t w o
regions.

Philosophy of Operations 

C I A T ' s ph i l osophy in opera t ing these programs is to strengthen na t iona l p rograms in
such a way that they become fu l l y effective, pract ica l ly or iented, in terd isc ip l inary
research teams tha t rema in effective after w i t h d r a w a l of ex terna l suppor t . A key
factor , we believe, is w o r k i n g alongside na t iona l bean teams as colleagues on thei r
research sites. Care is t aken tha t reg iona l staf f gu ide, encourage, and supplement (bu t
do no t replace) the act ivi t ies o f na t i ona l scientists. C IA T ' s reg ional programs usual ly
do no t r u n separate f ie ld t r ia ls ; they t r y to fu l l y suppor t na t iona l teams in conceptual iz-
i n g , p lann ing , and execut ing f ie ld research, f o r w h i c h each na t i ona l team retains
responsib i l i ty . Va r ie ta l releases and recommendat ions o f imp roved cu l t u ra l practices
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tha t emerge f r o m this co l labora t ive research are made by the na t iona l p rog ram, w h o
can thus c la im credi t fo r any achievement.

The fo rego ing "b i la te ra l " component o f a regional p rog ram requires care in recru i t -
i n g i n te rna t i ona l staff. They must be scientists of such cal iber as to earn the respect of
colleagues in na t iona l programs when w o r k i n g together rou t ine ly . They must also be
sympathet ic to the needs and aspirat ions of the nat iona l programs and scientists,
w i l l i n g to assess thei r o w n achievements i n terms o f the performance o f na tiona l
programs. Concern w i t h achieving rap id research progress needs to be balanced by an
equal concern fo r foster ing long- te rm sustainabi l i ty o f na t iona l capabi l i ty .

As s imi la r agroecological zones can be found in ne ighbor ing countr ies, na t iona l
programs can benefit great ly f r o m regional co l labora t ion . Shar ing o f i n f o r m a t i o n and
experiences among countr ies on previous and present research activit ies is an essential
f irst step. Regiona l t r ia ls and technical meetings have a last ing effect by p r o v i d i n g
personal contact among scientists w o r k i n g on related problems. Problem-speci f ic
workshops or m o n i t o r i n g tours prov ide oppor tun i t ies fo r in-depth discussions among
scientists; they can also inject relevant external experience th rough pa r t i c i pa t i on of
in te rna t iona l center staff or other specialists w o r k i n g in the region. Purposefu l co l lab-
o r a t i o n among na t iona l p rograms in so lv ing one or more c om m o n research p rob lems
can also result. The l im i t ed resources of na t iona l programs are thus used more
eff ic ient ly t h r o u g h complementar i ty o f ef fort , and the p lann ing and analy t ica l abi l i t ies
of na t iona l -p rogram scientists are also enhanced th rough col laborat ive p lann ing and
review of research progress.

The role of the reg ional p rog ram in these " n e t w o r k " activi t ies is t w o f o l d : (1) i t can
catalyze co l l abora t ion among countr ies, so that research oppor tun i t ies are better
exp lo i ted than w o u l d be l i ke l y w i t h na t iona l research conducted in i so la t ion ; (2) i t can
prov ide technical backup and feed in to na t iona l programs the new germplasm,
research methods, and scientif ic documenta t ion that is requested.

Management by Steering Committee 

Each reg ional p rog ram is mon i t o red by a steering commit tee that meets at least once a 
year ( intervals of 6 to 9 months have been found useful in the ear ly stages of a 
p rog ram) . The commi t tee is composed of the na t iona l bean research coord ina to rs or
team leaders and the reg ional coord ina tor . D o n o r representat ion (as observer) is
c o m m o n .

The general funct ions o f the steering commi t tee are to guide C I A T in its funct ions
and to set pr ior i t ies fo r the region in imp lement ing specific plans. I t approves an
annual reg iona l p lan o f w o r k and expenditures on t ra in ing , workshops , co l labora t ive
research, and equ ipment purchases fo r na t iona l programs. Cha i rmansh ip and venue
of the meet ing rotates among countr ies. The cha i rman serves u n t i l the f o l l o w i n g
meet ing and may be consul ted by the regional coord ina to r on matters per ta in ing to the
regional p rog ram. The reg ional coord ina to r provides secretariat services to the steer-
ing commi t tee and represents C I A T .

C I A T encourages meetings to be smal l and i n f o r m a l because this creates an atmos-
phere that encourages commun ica t i on among ind iv idua ls and, in t ime, bui lds the
professional t rust u p o n w h i c h the establ ishment of a regional ne twork depends.
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Collaborative Regional Research 

A reg iona l var ie ty t r i a l , such as the A f r i c a n Bean Y i e l d and A d a p t a t i o n Nursery
( A F B Y A N ) , is one way in w h i c h i n f o r m a t i o n can be shared useful ly across countr ies
w i t h s imi la r agroecological zones or c ropp ing systems niches. The purpose and design
o f these tr ia ls w i l l  change as unders tanding o f the reg ion improves. C o l l a t i o n , in terpre-
ta t i on , and feedback o f results across countr ies w i l l  cont inue to be impo r tan t .

A n o t h e r approach to i m p r o v i n g the eff ic iency o f na t i ona l resource use, fo r over-
com ing researchable prob lems shared by several countries, involves purposefu l d i v -
i s ion o f ef for t among co l labora t ing na t iona l programs. The complex o f widespread
bean diseases has tr iggered this f o r m of co l labora t ion , enabl ing selection fo r genetic
resistance in the best hotspots avai lable in the reg ion.

The f o l l o w i n g co l labora t ive subprojects are cur ren t l y in progress among the Great
Lakes countr ies: screening of germplasm fo r resistance to ha lo b l igh t ( Ins t i tu t de
Sciences Ag ronom iques du B u r u n d i ) ; screening o f th is germplasm fo r resistance to
anthracnose ( Ins t i tu t de Sciences A g r o n o m i q u e du Rwanda) ; and screening of this
germplasm fo r resistance to angular leaf spot (P rogramme N a t i o n a l Legumineuse,
Za i re) . In eastern A f r i c a , the f o l l o w i n g p r i o r i t y research topics have been p rov i s i on -
a l ly agreed upon : screening fo r rust resistance (E th iop ia ) ; screening fo r d rough t
tolerance (Somal ia) ; and screening fo r bacter ia l b l igh t and ascochyta resistance
(Uganda) .

Proposals fo r co l labora t i ve research projects can arise fr o m the reg ional pr ior i t ies
set by the steering commi t tee , and f r o m independent appl icat ions submi t ted by
interested scientists t h r o u g h a na t iona l coord ina to r . A simpl i f ied app l i ca t ion f o r m has
been made avai lable to fac i l i ta te the deve lopment and assessment of proposals.
Reg iona l funds can be a l located fo r successful proposals, in recogn i t i on o f the i r
regional responsibi l i t ies.

The steering commi t tee considers in each proposa l : (1) relevance of the expected
research ou tpu t to the reg ion as a who le ; and (2) progress made ( i n the case of
renewals). Progress is assessed f r o m reports requi red of the researchers, f r o m presen-
ta t ions a t reg iona l workshops , and f r o m visits by one or more members o f the steering
commit tee.

Bean I n f o r m a t i o n Services in the Reg ion

C I A T operates a Bean I n f o r m a t i o n Center a t i ts headquarters in C a l i , C o l o m b i a ,
u t i l i z i n g core f und ing and special pro ject funds f r o m I D RC ( In te rna t i ona l Deve lop-
ment Research Centre). In add i t i on to pub l i sh ing Abstracts on Field Beans, C I A T has
comp i led and d is t r ibu ted three b ib l iographies on bean research in A f r i ca . The most
recent vo lume includes " f ug i t i ve " l i terature ob ta ined by a consultant 's personal visits
to bean researchers in the reg ion.

A free m o n t h l y service prov ides researchers and l ibrar ies w i t h current contents l ists
fo r a range of ag r i cu l tu ra l j ou rna l s . Expenses fo r photocopies requested by
researchers are met by coupons d is t r ibu ted by reg iona l and na t iona l coord inators .
Reg iona l coord inators assist also in upda t ing the d i s t r ibu t i on lists.
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Results o f research emanat ing f r o m professional co l l aborat ion between reg ional
and na t i ona l p r o g r a m scientists are repor ted j o i n t l y . Where co l l a t i on or ex t rapo la t i on
of research results across the reg ion is done by a reg ional scientist, results are sent to
the na t iona l programs.

Conc lus ion

Regiona l act iv i t ies under taken t h r o u g h the steering commit tee mechanism can thus
enable in te rna t iona l organizat ions to respond more d i rec t ly to na t iona l interests,
reduc ing the r isk o f pa terna l ism. The j ud i c ious p rov i s ion o f technical assistance needs
to be accompanied by a t ten t ion to other fo rms o f suppor t tha t can st rengthen
long- te rm research capabi l i t y . F o r example, a recent Af r i can Beanf ly W o r k s h o p
recommended tha t beanf ly resistance screening w o r k be coord ina ted in the fu ture
f r o m w i t h i n the reg ion, rather t han f r o m C I A T headquarters. A degree o f such
decentra l izat ion is inherent in the ph i losophy.

The r isk o f a surfeit o f reg iona l programs and networks, ma k i n g compet ing
demands or offers, can be reduced by coo rd ina t i on among in te rna t iona l centers and
s im i la r bodies. A c t i v e co l l abo ra t i on between C I M M Y T (Cent ro In te rnac iona l de
M e j o r a m i e n t o de M a i z y T r i g o ) and C I A T in t ra in ing for on- fa rm research in R w a n d a
has avo ided the r isk of confus ion, and i t is enab l ing a wide range of na t i ona l p rograms
to benefi t f r o m a single ac t i v i t y . C o l l a b o r a t i o n w i t h other centers in o ther areas o f
t r a i n i ng is p lanned for 1987.
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I n t r o d u c t i o n

The impor tance o f g ra in legumes in A f r i ca is manifested in their h igh da i l y consump-
t i o n as a na tu ra l supplement to cereals, especially by the ru ra l poor , and the ro le they
p lay in the f a r m i n g systems o f the region, either in r o ta ti on o r in m i x e d o r m u l t i p l e
c ropp ing . Because of the i r diverse g r o w t h hab i t and tolerance of poo r soi ls, they are
g r o w n over a w ide range of env i ronments and are par t i cu la rl y suitable f o r small-scale
subsistence agr icul ture.

Y i e l d o f g ra in legumes in many deve lop ing countr ies i s l o w compared to o ther f o o d
staples, bu t y ie ld o f g ra in legumes in A f r i c a is the lowest when p r o d u c t i o n f igures in
the deve lop ing countr ies are compared . B o t h y ie ld and n u t r it i o n a l qua l i t y requ i re
research ac t ion, so as to p romote commerc ia l p roduc t i on .

Var ious g ra in legume species are g r o w n in eastern and centra l A f r i c a : g r o u n d n u t
{Arachis hypogaea), ch ickpea (Cicer arietinum), pigeonpea (Cajanus cajan), bean
(Phaseolus vulgaris), cowpea (Vigna unguiculata), and b road bean (V i c i a faba) are
a m o n g the i m p o r t a n t ones. G r o u n d n u t i s g r o w n in a l l the countr ies, wh i l e b r o a d bean
and chickpea are p redominan t in E th iop ia . Signi f icant areas are p lanted annua l l y w i t h
pigeonpea in Kenya and Uganda. Harvested area and y ie ld for f ive of those crops are
shown in Table 1 .

R o l e o f F A O

I n recogn i t ion o f the impor tance o f g ra in legume crops in the ag r i cu l tu ra l develop-
ment o f many less developed countr ies, the post o f G r a i n Legume Of f icer was
established d u r i n g 1965 at the headquarters of the F o o d and Ag r i cu l t u re Organ iza t ion
o f the U n i t e d Nat ions ( F A O ) i n Rome, w i t h responsibi l i ty for coo rd ina t i on ,
improvement , and imp lemen ta t i on o f p rograms related to i m pr o v i n g p roduc t i v i t y .
Fu r the r i nvo lvement in g ra in legume improvemen t arises f r om F A O ' s pos i t i on as one
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Table 1. Area ( '000 ha) and yield (kg ha - 1 ) of groundnut, chickpea, pigeonpea, bean, and

broad bean in eastern and central Afr ican countries.

Country

Burundi
Ethiopia

Kenya

Rwanda
Somalia

Sudan

Uganda

Groundnut

Area

65
32

12
18

4

476

120

Yield

1231

875

708
944

875

723

833

Chickpea

Area Yield

-

180
-
-
-

3

5

-

750
-
-
-

1000

600

Pigeonpea

Area Yield

-

-

164
-
-

-

62

.

-

635
-
-

-

483

Bean

Area

300
40
-

250
61

3

300

Yield

967

800
-

1000
344

1600

800

Broad bean

Area

-

350
-
-

-

16

-

Yield

-

1429

-
-
-

2500

-

Source: FAO Production Yearbook, Vol. 39, 1985.

of the three sponsors o f the Consu l ta t ive G r o u p on In te rnat iona l A g r i c u l t u r a l
Research ( C G I A R ) . The C G I A R has, i n t u r n , sponsored the establ ishment o f In te rna-
t i o n a l A g r i c u l t u r a l Research Centers ( I A R C S ) , t w o o f w h i c h , the In te rna t i ona l Crops
Research Ins t i tu te fo r the S e m i - A r i d Trop ics ( I C R I S A T ) and the In te rna t i ona l Cen-
ter fo r A g r i c u l t u r a l Research i n the D r y Areas ( I C A R D A ) , are act ively invo lved w i t h
research and development programs on g roundnu t , chickpea, and pigeonpea.

FAO Activities 

Past and current F A O Act iv i t ies in the reg ion comprise the f o l l ow ing .

Country projects. Since 1951, under the auspices of the U n i t e d Na t ions Develop-
ment P rog ramme ( U N D P ) , Government Cooperat ive Programme (GCP) , Trus t
F u n d ( T F ) , and recent ly under F A O ' s Techn ica l Coope ra t i on Prog ramme ( T C P ) , the
Organ iza t i on has assisted member governments in the f o r m o f smal l , m e d i u m , and
large-scale deprojects. D u r i n g 1985, over 30 f ie ld projects were in opera t ion in East
and Cent ra l A f r i c a embrac ing g ra in legumes as an impo r tan t component of the
development o f f ood crops.

An F A O g ra in legume agronomis t was posted a t the Inst i tu te o f A g r i c u l t u r a l
Research ( I A R ) , E th iop ia , f r o m 1972 to 1977 to in i t ia te and coord inate research
programs on g ra in legume crops. G roundnu t , chickpea, and pigeonpea were among
the legumes covered. An F A O g ra in legume agronomis t w o r k e d i n Kenya fo r about 3 
years to develop i m p r o v e d agronomic practices associated wi t h g ra in legume p roduc -
t i o n . F o r the last 6 years, an F A O p lan t breeder has been w o rk i n g in Kenya on the
improvement o f pigeonpea, chickpea, and g roundnu t .

Consultancies. A shor t - te rm consul tant has been commiss ioned to v is i t Kenya in
October 1986, to evaluate the present g ra in legume breeding p r o g r a m and make
appropr ia te recommendat ions fo r strengthening and reor ienta t ion o f the p rog ram.

A l t h o u g h the consul tancy described next hereunder was performed in West A f r i c a ,
i t has some relevance to th is meet ing. Sho r t - t e rm consul tants were commiss ioned to
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the Cape Verde Islands d u r i n g 1982, 1983, 1984, and 1986 for the development and
expans ion of pigeonpea cu l t i va t i on there. Other consultancies on di f ferent gra in
legumes were also commiss ioned in many A f r i c a n countr ies.

Surveys. In order to rev iew and survey the p reva i l i ng gra in legume p r o d u c t i o n
practices, ident i fy major research pr ior i t ies , ident ify major constraints and the need
fo r accelerated development programs, F A O under took a review fo r the West A f r i ca
subregion in 1980. A n o t h e r general review on "Pulses P roduc t i on in A f r i c a " was
under taken d u r i n g 1986. A review on gra in legume research and development in East
A f r i c a is p lanned for 1988.

Train ing, seminars, workshops. F A O is invo lved in developing increased nat iona l
competence, upda t ing technical knowledge, p r o m o t i n g regional coopera t ion among
scientists, and st rengthening research faci l i t ies. In col labora t ion w i t h o ther agencies,
F A O has organized many t r a i n i ng courses, seminars, and workshops , and several
hundred researchers and agronomists f r o m the reg ion were t ra ined on var ious aspects
of g ra in legumes. Such t r a i n i ng also includes fe l lowship awards fo r postgraduate
t ra in ing fo r M.Sc . and P h . D . degrees.

F A O organized a 3-week regional seminar fo r 30 part ic ipants on increased f ie ld
food crops p roduc t i on , w h i c h inc luded g ra in legumes, in N ai r o b i , Kenya , in 1982.
A n o t h e r reg ional seminar on increased f ood p roduc t i on t h rough low-cost f ood crops
technology is p lanned fo r M a r c h 1987 in Harare, Z imbabwe. In co l labora t ion w i t h the
Inst i tu te o f A g r i c u l t u r a l Research ( I A R ) and the Di rectorate o f A g r i c u l t u r a l Ex ten-
s ion ( D A E ) , E th iop ia , F A O is organ iz ing a 2-week t ra in ing course for 30 extension
staff i n 1986 on improved crop p roduc t i on technology. The course w i l l  be repeated i n
1987.

On- farm demonstrations. The object ive o f the F A O on- fa rm demons t ra t ion p ro -
g ram is to p rov ide a pract ica l c o n t r i b u t i o n to the disseminat ion of already acquired
and p roven technologies on cereals and selected g ra in legumes, t h rough the establ ish-
ment of f ie ld demonstrat ions on a large scale and under farmers' real cond i t ions . A l l
act iv i t ies, f r o m site select ion to data co l lec t ion , are conducted in close coopera t ion
w i t h na t iona l research and extension workers . D u r i n g 1985 and 1986, E th iop ia ,
Kenya , Somal ia , B u r u n d i , and Rwanda par t ic ipated. D u r i ng 1987, i t i s p lanned to
extend the p rog ram to other countr ies.

Biological nitrogen f i xa t ion . The present a i m o f the F A O p rog ram on B io log ica l
N i t r o g e n F i x a t i o n ( B N F ) i s to st imulate the development of na t iona l p rograms that
can assure the transfer o f B N F research i n to fa rm ing . Th is includes the strengthening
of a l l act ivi t ies deal ing w i t h g ra in and forage legumes related to B N F .

F A O assisted i n the sett ing up o f m i c r o b i o l o g y laborator ies t o fac i l i ta te w o r k on
B N F i n R w a n d a and Sudan. F A O was d i rec t ly i nvo l ved w i t h the c rea t ion o f the
A f r i c a n Assoc ia t ion o f B N F , and i t i s p r o v i d i n g funds to the M i c r o b i o l o g i c a l Resour-
ces Center in N a i r o b i , Kenya.
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Seed production. The deve lopment of sound na t iona l seed m u l t i p l i c a t i o n and dis-
t r i b u t i o n programs for the p r o d u c t i o n o f qua l i t y seed o f newly developed variet ies o f
g ra in legumes is considered by F A O to be of v i t a l impor tance. F A O acts as a f o r u m for
the channel ing and coo rd ina t i on of assistance offered by governmenta l , nongovern-
menta l , and in te rna t iona l agencies in the development o f seed p r o d u c t i o n , qua l i t y
con t ro l , and d i s t r i bu t i on act iv i t ies. I t assists in the ident i f i ca t ion , f o r m u l a t i o n , and
imp lementa t ion of na t iona l seed programs and f ie ld projects at a l l stages, w i t h the
overa l l object ive of enabl ing countr ies to become self-sufficient in seeds. F A O has a 
wide range of seed projects in opera t ion in many eastern and central A f r i c a n nat ions,
and i t has t ra ined several hundred seed technologists in various aspects of seed
p r o d u c t i o n and d i s t r i bu t i on . Fu r the rmore , seeds of g ra in legume cul t ivars obta ined
f r o m a var ie ty of sources are d is t r ibu ted to research ins t itu t ions and scientists t h rough
the F A O Seed Exchange Labo ra to r y .

In format ion services. Co l l ec t i on and d isseminat ion of i n f o r m a t i o n concern ing new
developments in g ra in legumes improvemen t and p r o d u c t i o n is an i m p o r t a n t par t o f
F A O ' s centra l assistance ro le . Th is is achieved t h r o u g h the prepara t ion of technical
pub l ica t ions , reports, and other i n f o r m a t i o n mater ia ls. Since the early 1960s, F A O
has publ ished several pub l ica t ions , i nc lud ing : "Legumes in Ag r i cu l t u re " , 1963;
"Legumes in H u m a n N u t r i t i o n " , 1964; and " G r a i n Legumes in Af r i ca " , 1966. Some
recent publ icat ions and reports on g ra in legumes are l isted below:

• Improvemen t and P roduc t i on of F o o d Legume Crops, 1977
• F o o d Legumes: D i s t r i b u t i o n , A d a p t a b i l i t y and B io logy of Yi e l d , 1977
• F o o d Legumes in the Car ibbean, Cent ra l Amer i ca and Panama, 1978
• F o o d Legume and Oilseed Crops in the Near East, 1978
• F o o d Legume P r o d u c t i o n in Med i te r ranean European Countr ies, 1979
• F o o d Legume P roduc t i on Practices in Tun is ia , A lge r ia and Ir aq , 1979
• G r a i n Legume Deve lopment in the H u m i d and S e m i - A r i d Lands o f the West A f r i c a

Sub-Region, 1980
• F o o d Legumes in the A n d e a n Countr ies, 1981
• Legumes in H u m a n N u t r i t i o n , 1982
• Techn ica l H a n d b o o k on Symb io t i c N i t r ogen F i x a t i o n : L e g um e / R h i z o b i u m .

F A O , 1983
• W o r l d Cata logue on R h i z o b i u m Co l lec t ion . F A O / U N E S C O , 1983
• Legume Inocu lants and The i r Use. F A O , 1984
• Pulses P r o d u c t i o n in A f r i ca , 1985

Assistance. F A O ant ic ipates that this meet ing w i l l  develop recommendat ions and
suggestions fo r b o t h l ong - t e rm and shor t - te rm needs fo r research on g roundnu t ,
chickpea, and pigeonpea i n the reg ion. F A O w i l l  cooperate and co l laborate w i t h
governments, i n te rna t iona l centers, and b i la tera l and mu lt i l a te ra l a id -g iv ing agencies
to imp lemen t the meeting's recommendat ions to the extent its resources permi t . The
f o l l o w i n g are of special interest:
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• F A O has recent ly i n i t i a ted a new Techn ica l C o o p e r a t i o n P r o g r a m m e , under w h i c h

assistance up to the value of $ 250 000 is granted to any pro jec t of 1-2 years ' d u r a t i o n

requested by member governments , subject to cer ta in c r i te r ia be ing met .

• P r o v i s i o n and c o l l a b o r a t i o n f o r h o l d i n g meet ings, consu l ta t ions , seminars, and

workshops are always of fered i f such gather ings are p r o g r a m m e d and p lanned we l l

in advance.

• U n d e r F A O ' s regular p r o g r a m , sho r t - t e rm consul tancies and con t rac tua l services

can be commiss ioned w h e n advice is u rgen t l y requ i red f o r any pa r t i cu la r s i t ua t i on .

• F A O staff , based a t headquarters in R o m e and a t the F A O Reg iona l Of f i ce f o r

A f r i c a in A c c r a , p rov ide technica l advice and po l i cy guidel ines w h e n requested by

governments .

93





Significance of Cool-Season Food Legumes and ICARDA's
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I n t r o d u c t i o n

F o o d legumes p lay an impo r t an t role in the t rad i t i ona l agr icu l tura l systems of most
A f r i c a n countr ies. They con t r ibu te to the farmers ' income, to human diet, and to soi l
fe r t i l i t y . The i r byproducts also serve as an impo r tan t an ima l feed. Pulses occupy about
12.58 m i l l i o n ha o f l and and account fo r an annua l p r o d u c t i on o f 5.56 m i l l i o n t in
A f r i c a . P r o d u c t i o n has remained static in the last 15 years, whereas p o p u l a t i o n has
increased by 50%. Consequent ly , domest ic ava i lab i l i ty of pulses per capi ta has
decl ined, necessitating impo r t s at h igh costs using convert ib le currency. D u r i n g 1983,
414 000 t of pulses were i m p o r t e d i n t o A f r i c a , against a t o t a l food crops expo r t of
221 000 t.

A m o n g the pulse crops g r o w n in A f r i ca , faba bean (Vicia faba), chickpea (Cicer 
arietinum), and len t i l (Lens culinaris) are the m a i n cool-season food legumes, and they
are general ly g r o w n ra infed. These crops occupy about 1 299 000 ha of land and
produce 1 283 000 t of f ood legumes annual ly .

Faba bean occupies the largest p r o p o r t i o n of this area (61.7%), fo l l owed by ch ick-
pea (27.3%) and len t i l (10.9%). The most impo r tan t countr ies g r o w i n g these crops
include E th iop ia , M o r o c c o , Egypt , and A lger ia , w h i c h together account fo r 84% of the
to ta l area under these crops in A f r i ca . Appa ren t l y , fo r countr ies other t han E t h i o p i a
and Sudan in eastern and centra l A f r i ca , these crops are of m in o r impor tance because
of thei r lack o f adapta t ion to preva i l ing ecological condi tions.

I C A R D A ' s Object ives and Operat ions

The In te rna t iona l Center fo r A g r i c u l t u r a l Research in the D r y Areas ( I C A R D A ) has
the major responsib i l i ty fo r research and t ra in ing in suppor t o f the improvemen t o f
faba bean and len t i l . These crops are we l l adapted to the rainfed fa rm ing systems in the
West A s i a n and N o r t h A f r i c a n reg ion w i t h a Med i te r ranean type o f c l imate . J o i n t l y
w i t h I C R I S A T , i t also has major responsib i l i ty fo r the improvement o f k a b u l i type
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chickpea, w h i c h i s also we l l adapted to th is reg ion. The pr i m a r y object ive o f I C A R D A
is to increase the p r o d u c t i v i t y and y ie ld s tab i l i t y of these crops wherever they are
i m p o r t a n t . T o w a r d th is goa l , i t w o r k s very closely w i t h scientists i n the na t iona l
p rograms to develop i m p r o v e d genotypes and p r o d u c t i o n practices, and to test t hem
in f ields w i t h f u l l pa r t i c i pa t i on by farmers. A s t rong in te rd isc ip l inary research p r o -
g r a m on c rop imp rovemen t a t I C A R D A ' s headquarters i n no r t hern Syr ia , and
t r a i n i n g act iv i t ies, p rov ide the needed suppor t f o r the na t iona l p rograms. Breeding
mater ia l and p r o d u c t i o n techno logy is t ransferred to the na t i ona l p rograms t h r o u g h
the system of in te rna t iona l nurseries and t r ia ls fo r local eva luat ion and adapta t ion and
eventual f ie ld ve r i f i ca t ion . F o r augment ing the research capab i l i t y o f the na t iona l
programs in i m p r o v i n g these f ood legumes, t r a i n i ng is prov ided as per specific needs.
Th is includes resident ia l t r a i n i ng courses and i n d i v i d ua l nondegree or degree-related
t ra i n i ng at I C A R D A headquarters, as we l l as i n -coun t ry or regional t r a i n ing courses
conducted in co l l abora t ion w i t h na t iona l p r o g r a m scientists.

The d i s t r i b u t i o n o f I C A R D A ' s in te rna t iona l nurseries and tr ia ls i n sub-Saharan
A f r i c a is s h o w n in Tab le 1 , w i t h emphasis on E t h i o p i a and Sudan. They have received
a large share of the test mater ials because the crops are economica l ly impo r t an t in
these countr ies. The numbers fo r the other countr ies have been rather l o w , and most
nurseries sent there have been exp lo ra to ry in nature. In contrast , the Sudan and
E t h i o p i a n na t i ona l p rograms have made excel lent use of these mater ia ls and have
made recommendat ions fo r the i r use by farmers. In add it i on to the in te rna t iona l
nurseries and t r ia ls , I C A R D A has also p rov ided thousands o f germplasm lines and
segregating mate r ia l f r o m special crosses made fo r adapta t ion to the loca l cond i t ions ,
and the t w o na t iona l p rograms are evaluat ing and selecting them. Senior scientists
f r o m E t h i o p i a and Sudan have also spent var ious lengths of t ime a t I C A R D A as
v is i t i ng scientists and w o r k e d together w i t h I C A R D A scientists.

Table 1. Supply o f I C A R D A and I C A R D A / I C R I S A T nurseries and trials f rom I C A R D A to
national programs in Ethiopia, Sudan, and other sub-Saharan countries.

Season

1977/78
1978/79
1979/80
1980/81
1981/82
1982/83
1983/84
1984/85
1985/86
1986/87

C

2
-
4
2
7
4

6
10
6

3

Ethiopia

F

2
5
6

12
11

-
9

12
9
8

L

2
-
6
2
7
5
8

12
15
8

C

1
1
3
-

15
7
9
9
3
9

Sudan

F

1
2

10

8
15
12
5
5
5
9

L

1
1
3
-
6
8

11
8
2
6

C

-

-
-
-
-
9
8
6
4
2

Others1

F

-

-
-
-
-
-

3
6
1
-

L

-

-
-
-
-
-
2
2
2
-

C = Chickpea; F = Faba bean; L = Lentil.
1. Includes exploratory supplies to Malawi, Kenya, Sudan, Tanzania, Zaire, and Zambia.
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I n - coun t r y t ra in ing courses on 'crossing techniques' re lat ing to these crops, have
been conducted. As of 1986, a t o ta l of 188 j u n i o r scientists and technicians have been
t ra ined i n c rop improvemen t techniques a t I C A R D A headquarters. T h e b reakdown
by reg ion and coun t ry of trainees is as fo l lows: sub-Saharan A f r i ca—Sudan 56,
E t h i o p i a 10, D j i b o u t i 1 ; N o r t h A f r i c a — M o r o c c o 42, Tun is ia 34, Egyp t 3 1 , A lge r i a 12,
and L i b y a 2.

In order to meet the needs fo r research i n f o rma t i on o f the nat iona l p rograms,
I C A R D A has operated a faba bean and a len t i l i n f o rma t i on service, F A B I S and
L E N S , respectively. Scientists regular ly receive newsletters, j o u r n a l abstracts, and
comprehensive reviews on these t w o crops. Scientists have also been inv i ted to at tend
six reg iona l and in te rna t iona l conferences and workshops held a t I C A R D A over the
past 8 years.

Sudan

In add i t i on to the activi t ies suppor ted by the I C A R D A core budget, a special project
funded by the In te rna t iona l F u n d fo r A g r i c u l t u r a l Deve lopment ( I F A D ) has sup-
por ted an appl ied research project on faba bean, l i n k i n g Sudan and Egypt s t rong ly
w i t h I C A R D A . Th is N i l e Va l ley Project started in 1979 and completed t w o phases o f 3 
years each in 1985. A l t h o u g h ma jo r efforts in th is project were on faba bean, a sma l l
componen t was also devoted to len t i l improvement , as the lat ter is becoming an
economica l ly i m p o r t a n t c rop because o f h igh loca l demand and di f f icul t ies w i t h
impor ts .

The project p rov ided an o p p o r t u n i t y to the Sudanese na t iona l scientists to f ield-test
the imp roved genotypes and technology for faba bean in major p roduc t i on areas in the
N o r t h e r n Reg ion o f Sudan in the f i rs t phase o f the project , and to demonst ra te i ts
economic v iab i l i t y and adopt ion feasibi l i ty th rough a p i lot -product ion-cum-demonstra-
t i o n p r o g r a m , executed by farmers under superv is ion o f scientists and extensionists.
The achievements have been recorded in the repor t o f the f irs t phase. D u r i n g the
second phase (1982-1985), newer p r o d u c t i o n areas in the regions t r ad i t i ona l l y g r o w -
i n g faba bean were covered, and back-up research was under taken fo r a d o p t i o n of
faba bean cu l t i va t i on in the n o n t r a d i t i o n a l areas south o f Kh a r t o u m . I t was f o u n d
possible to in t roduce faba bean in the Gezira, Rahad, and New H a i f a p r o d u c t i o n
schemes in Sudan, where there is a need fo r a leguminous c rop to diversi fy c r o p p i n g
and improve the p roduc t i v i t y o f the system.

Studies at the Hude iba , Shendi , and Shambat research stations, using the el i te
genotypes and the in te rna t iona l agronomic t r ia ls p rov ided by I C A R D A , as we l l as the
research programs j o i n t l y p lanned in coo rd i na t i on meetings, have led to iden t i f i ca t ion
of super ior varieties and p r o d u c t i o n practices fo r len t i l and kabu l i chickpea. Wate r
management and iden t i f i ca t ion of sho r t -du ra t i on genotypes has been the h i g h p r i o r -
i t y . Since many areas south o f K h a r t o u m suffer f r o m sal in ity and a l ka l i n i t y , fu ture
research on chickpea has to take th is i n t o account. Establ ishment of an effective
hos t -R h i z o b i u m symbiosis is an i m p o r t a n t prerequisi te fo r success of ch ickpea in th is
area, and I C A R D A has assisted the Sudanese nat iona l p rogram in deve lop ing the
needed labora to ry fac i l i ty and in t r a i n i ng o f personnel fo r m ic rob io logy w o r k .
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Ethiopia

I C A R D A ' s co l l abo ra t i on w i t h the H i g h l a n d Pulses T e a m o f E th i o p i a has been
long-s tand ing and in t ima te . Since the 1985/86 season, E th i o p i a also became a par t of
the N i l e Va l ley Project f o r research on faba bean. W i t h a loan f r o m the W o r l d Bank
for st rengthening research on h igh land pulses, the Ins t i tu te o f A g r i c u l t u r a l Research
( I A R ) i n E th iop ia requested I C A R D A to pos i t i on a pathologis t /breeder i n E th iop ia ,
so that progress on improvement of faba bean, l en t i l , chickpeas, and d r y peas cou ld be
speeded up. I C A R D A has p r o m p t l y met th is request and posted a scientist in I A R
start ing 1986.

The major research th rus t in faba bean improvemen t has been to increase the y ie ld
potent ia l of the c rop , reduce its l odg ing , increase its tolerance to chocolate spot
{Botrytis fabae) and rust (Uromyces viciae fabae), and improve seed size. The current
research p r o g r a m at H o l e t t a , D e n b i , Debre Ze i t , and several other h igh-e levat ion
sites, is one of the largest in the reg ion and is m a k i n g excellent use of germplasm,
breeding mater ia l , and in te rna t iona l ag ronomy t r i a l designs p rov ided by I C A R D A .

Co l labora t i ve research w i t h scientists o f the A l e m a y a Univers i ty a t Debre Ze i t
research s ta t ion and other sites on chickpea and len t i l has been qui te reward ing . As a 
result o f m u l t i l o c a t i o n and mul t iseason eva lua t ion o f l ent i l genotypes, len t i l I L L 358
has been released. P r o d u c t i o n ag ronomy fo r lent i ls and chickpeas has been improved .
Ascochyta b l i gh t seems to be a major const ra in t to p roduct i on of lent i ls, and syste-
mat ic screening of the w o r l d co l lec t ion o f l en t i l germplasm for this disease and for roo t
ro t and w i l t  w i l l  be started i n the c o m i n g season. A few lines o f l en t i l , w i t h a h igh level
of tolerance to Ascochyta lentis, have already been ident i f ied in 1986, f r o m the
In terna t iona l Y ie ld Tr ia ls and Screening Nurseries o f lent i l suppl ied by I C A R D A .

Progress on ident i f i ca t ion of kabu l i - t ype chickpeas fo r E th iop ian cond i t ions has
been s low, because most of the I C A R D A - d e v e l o p e d mater ia l appears to be too late for
E t h i o p i a n cond i t ions . Of the mate r ia l ident i f ied as p romis ing , I L C 482 has appeared
to be the earliest. Future efforts w i l l be a imed at generating more ear ly -matur ing
mater ia l fo r this area.

Other Countries 

As already ment ioned , there has been l i t t l e demand fo r I C AR D A - d e v e l o p e d , coo l -
season f o o d legumes in other countr ies in eastern and centra l A f r i ca . Personal con-
tacts w i t h the na t i ona l programs have been l im i ted , because the area under these crops
is cu r ren t l y ins ign i f icant . However , there is a need to better understand the agroeco-
log ica l cond i t i ons p reva i l i ng in d i f ferent geographical regions, so that the po ten t ia l o f
i n t r oduc ing cool-season f ood legumes in to their c ropp ing systems can be evaluated.
The success in expans ion o f faba bean cu l t i va t i on in non t rad i t i ona l areas in Sudan
should encourage s imi la r efforts in other countr ies in eastern and centra l A f r i ca .

The F o o d Legume I m p r o v e m e n t P r o g r a m o f I C A R D A w i l l give this p r i o r i t y i n the
future, and i t w i l l  seek active coopera t ion w i t h sister in te rna t iona l agr i cu l tu ra l
research centers opera t ing in the reg ion to m o u n t a research thrust tha t cou ld lead to
expanded i n t r o d u c t i o n o f cool-season f ood legumes in the c ropp ing systems o f eastern
and centra l A f r i c a n countr ies.
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The Oilcrops Network and I D R C Involvement
in Groundnut Research

Abbas Omran

Oilcrops Network Advisor (for Eastern Africa and Indian Region) 
Holetta Research Centre, P.O. Box 23464, Addis Ababa, Ethiopia 

Oi lcrops N e t w o r k

In E th iop ia , the ava i lab i l i t y of edible vegetable o i l is est imated at on l y 1.3 l i ters per
capi ta per year. In ne ighbor ing eastern and southern A f r i can countr ies, the estimates
go f r o m 0.5 to 1.0 L per capi ta. Faced w i t h popu la t i on increases and stagnat ing y ie ld
levels, many countr ies are forced to i m p o r t increasing amounts of o i l and oilseeds. The
o i l cake that remains as a byp roduc t after ex t rac t ion of o i l fo rms a po ten t ia l l y useful
source o f h igh-qua l i ty p ro te in , wh i ch is presently poo r l y ut i l i zed in many countr ies in
the region.

Over 90% o f w o r l d o i l c rop p r o d u c t i o n comes f r o m the annual o i lc rops. Of these,
soybean is receiv ing concentrated research a t tent ion f r o m I N T S O Y / I I T A ( In te rna-
t i ona l Soybean P rog ram/ In te rna t iona l Inst i tute for T ropi ca l Ag r i cu l tu re ) , and co t ton
has received s t rong commerc ia l suppor t ma in ly as a f iber crop. Recent ly, groundnuts
have received increasing research suppor t f r o m I C R I S A T . Research on sunf lower and
rapeseed has been concentrated in Europe and N o r t h Amer i ca . The rema in ing annual
o i lc rops—saf f lower , sesame, noug (niger), l inseed, and castor—have received l i t t l e
research suppor t . In general, o i l c rop research in deve lop ing countr ies has been sadly
neglected, consider ing the impor tance of these crops.

In the late 1970s, the In te rna t iona l Deve lopment Research Centre ( I D R C ) became
increasingly invo lved in suppor t ing na t iona l research programs on o i l c rop imp rove -
ment . Up to 1986, there is I D R C suppor t fo r rapeseed, mustard , saff lower, and sesame
in f ou r separate projects in I nd i a , wh i l e a pro ject in S r i L a n k a works on g roundnu ts
and sesame improvement . In E th iop ia , t w o projects cover the h igh land and the
l o w l a n d oi lcrops, and projects in Sudan and Egypt each cover several o i lc rops. There
is suppor t fo r g roundnu t research in Tanzan ia and Mozamb ique . Suppor t has also
been p rov ided fo r the I C R I S AT g roundnu t project i n M a l a w i, but this suppor t i s n o w
being phased out .

I C R I S A T (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 ( I LCA) , Addis Ababa, Ethiopia.
Patancheru, A.P. 502 324, India: ICRISAT.
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I m p l e m e n t i n g a ne two rk was seen as the best strategy to meet the needs of o i l c rop
improvement , as i nd i v i dua l projects cou ld great ly benefit f r o m being l i nked together
in a ne twork . Th is approach has already proved its value t hr o u g h the I D R C networks
on cassava and f a rm ing systems. The o i lcrops ne two rk project was thus imp lemented,
w i t h a N e t w o r k Adv i so r stat ioned a t H o l e t t a Research S ta tion in E th iop ia , beg inn ing
Ju l y 1981.

I n i t i a l l y , most o f the Adv isor 's t ime was spent in p r o v i d in g advice and technical
suppor t t o the E t h i o p i a n H i g h l a n d O i l c rop Imp rovemen t Project , started i n A p r i l
1981, and s imi la r suppor t was p rov ided to the L o w l a n d O il c rop Project started in
November 1982. Close in te rac t ion w i t h the na t i ona l programs has been established in
b o t h projects, w i t h the A d v i s o r he lp ing to p lan ongo ing and future research, and in
t ra in ing activi t ies. In b o t h programs, the A d v i s o r has funct ioned as P lant Breeder, and
has special i npu t in the breeding of var ious o i lc rops. The close invo lvement o f the
N e t w o r k Project in the act iv i t ies o f the E th i op ian programs has no t on l y strengthened
the na t iona l o i lcrops research, bu t has also g iven the A d v is o r the o p p o r t u n i t y to be
act ively i nvo lved in research, to become fami l i a r w i t h appropr ia te methodologies for
i m p r o v i n g a var ie ty of o i lc rops, and to keep abreast of current developments on each
crop.

I n f o r m a t i o n on o i lc rops i s avai lable in the f o r m o f tex tbooks , some relevant
jou rna ls , reports, and repr in ts . Compu te r references on oi lcrops are being regular ly
received and f i led . Cover pages were d is t r ibu ted to research stat ions, and repr ints of
requested articles disseminated. Specif ic requests fo r li terature on ident i f ied subjects
were met.

A f te r t w o phases o f hard w o r k , the ne twork is beg inn ing to achieve many o f its
o r i g ina l objectives. Contacts among scientists in the I DR C - s u p p o r t e d oilseed projects
are established t h rough a newsletter, workshops, and exchange of visits. However ,
many scientists in self-supported na t i ona l projects s t i ll w o r k in remote stat ions, facing
problems of scientif ic as we l l as psychological i so la t ion.

Ef for ts so far have resulted in the p r o d u c t i o n of three o ilc rops newsletters. The f i rs t
annua l meet ing o f the Oi lc rops N e t w o r k , held in Ca i ro in September 1983, was
attended by 25 scientists f r o m seven na t iona l programs and, in add i t i on , speakers were
inv i t ed f r o m Canada and the U n i t e d States. A second wo rkshop , held in I n d i a in
February 1985, was attended by 38 scientists f r o m 12 countr ies, w i t h guest speakers
f r o m U K , Canada, U S A and the Phi l ipp ines. The f i rs t t r a in ing course is scheduled to
be he ld in Janua ry -Feb rua ry 1987. A t h i r d w o r k s h o p was he ld here in E t h i o p i a in
October 1986, and i t was at tended by 35 scientists f r o m 10 countr ies w i t h guest
speakers f r o m Canada, Sweden, and U K .

The N e t w o r k act iv i t ies are no t restr icted to recipients o f I D R C grants. A l l scientists
invo lved in annua l o i lc rops research t h roughou t eastern and southern A f r i c a and the
I n d i a n subcont inent have been inv i ted to par t ic ipate. Ne t w o r k par t ic ipants n o w
real ize tha t th is is the i r ne two rk . Y o u n g scientists f r o m na t iona l p rograms have a 
s t rong voice in the workshops and the newsletter, and activ i t ies are reor iented as per
par t i c ipan ts ' recommendat ions. Changes in act iv i t ies, and in the number o f crops and
extent o f reg ion covered by the N e t w o r k , are underway f o l lo w i n g recommendat ions at
the T h i r d Oi lc rops N e t w o r k W o r k s h o p .
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Constra ints to Oi lcrops Research and P roduc t i on

Oi lc rops cannot be v iewed in iso la t ion f r o m food p roduc t i on, o i l be ing an i m p o r t a n t
and necessary f ood i t em. The s i tua t ion o f oilseed p r o d u c t io n in the T h i r d W o r l d i s
a la rm ing . A quest ionnaire di rected to the N e t w o r k par t ic ipants in Egypt , Sudan,
E th i op ia , Uganda, I n d i a , S r i L a n k a , and Nepa l revealed that y ie ld levels on the
coun t r y average d i d no t reach even 50% of exper imenta l yields. Some of the ma jo r
constraints to o i lcrops inprovement ident i f ied by the quest ionnaire are:
• nonava i lab i l i t y of h igh-y ie ld ing , resistant varieties fo r va ry ing agroecological

zones;
• inadequate measures fo r transfer of technology to the farmers, w i t h the ex is t ing

extension gap;
• lack of competent researchers and t ra ined manpower;
• lack of backup research, good sources of resistance, and lab and f ie ld faci l i t ies; and
• obstacles to germplasm exchange.
Pr ior i t ies o f research di f fered f r o m crop to c rop , and f r o m one coun t r y to another.
Pr ior i t ies repor ted for g roundnuts are:

Mozamb ique : breeding fo r a f l a tox in resistance
Eth iop ia : breeding for d rough t resistance
Egypt : on - fa rm test ing
Egypt and Sr i Lanka : germplasm avai lab i l i ty and exchange

T h e I D R C A p p r o a c h

A l t h o u g h the N e t w o r k i s p r o u d o f the I D R C approach in suppor ting oilseed research,
i t welcomes m u l t i d o n o r coo rd ina t i on . I D R C concentrates on research projects deve-
loped by T h i r d W o r l d ins t i tu t ions tha t t r y t o f i n d the i r o wn solut ions t o prob lems.
M o s t , i f no t a l l , I D R C - s u p p o r t e d projects are conceived, p lanned, and executed by
T h i r d W o r l d scientists. They are usual ly cosponsored by the recip ient ins t i tu t ion 's
research p rog ram. I D R C may prov ide expert advice in research design and techniques
i f requested, bu t pro ject recipients of ten consul t the ir colleagues in o ther deve lop ing
countr ies by way o f research ne twork ing . T h o u g h many countr ies share c o m m o n
prob lems, the impact is felt d i f ferent ly in each count ry. P roduc t ion solut ions must be
ta i lo red to each loca l t r a d i t i o n , f a rm ing me thod , and access to techno logy and other
inputs .

IDRC Involvement in Groundnut Research 

M o r e than 20 A f r i c a n countr ies now suffer f r o m food shortages, w i t h recur r ing
d rough t cond i t ions that have been par t i cu la r ly severe in eastern and southern A f r i ca .
P o p u l a t i o n g r o w t h rates over 3% are leading to increased pressures. Oilseeds and
edible o i l are in shor t supply , and most of these countr ies are i m p o r t i n g edible oi ls at a 
h i gh cost in fo re ign exchange. Yet , agr icu l tu ra l condi t ions in many o f these countr ies
can favor the p roduc t i on of oilseed crops such as groundnuts , sesame, and saff lower.
I C R I S A T has g loba l respons ib i l i ty f o r g roundnu t improvement , and i t has developed
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an excel lent breeding p r o g r a m in I n d i a . F o r the past 5 years, a s im i la r p r o g r a m has
been developed i n M a l a w i , w i t h help f r o m I D R C . G r o u n d n u t i s an i m p o r t a n t source
o f p ro te i n and o i l f o r sma l l farmers in eastern and southern A f r i c a . Yet , l i t t l e sustained
research has been devoted to th is c rop . Consequent ly , I D R C has g iven p r i o r i t y to
g r o u n d n u t research by suppor t i ng projects i n M o z a m b i q u e and Tanzan ia , and in
nor theastern A f r i ca : i n Egyp t , Sudan, and E th iop ia .

The I C R I S A T / I D R C p r o g r a m in M a l a w i gave a lead: i t s t rongly complemented
these act iv i t ies by deve lop ing i m p r o v e d germp lasm adapted to the reg ion. The empha-
sis placed u p o n breeding fo r disease and pest resistance raised average yields: i t also
reduced r isks associated w i t h p r o d u c t i o n in smal l farms tha t are unable to use
appreciable amounts o f pesticides. The objectives o f tha t p r o g r a m have been fu l f i l l ed .
Some o f the objectives were: (a) t o in t roduce g r o u n d n u t germplasm f r o m I C R I S A T ,
and to test and select g r o u n d n u t mater ia l adapted to di f ferent agroecological cond i -
t ions o f eastern and southern A f r i c a ; (b) to cooperate in s t rengthening the na t i ona l
g r o u n d n u t research and deve lopment p r o g r a m in M a l a w i, M o z a m b i q u e , Tanzan ia ,
Z i m b a b w e , and other pa r t i c ipa t ing countr ies in the reg ion; (c) to enable these coun -
tr ies to car ry ou t breeding and ag ronomic research and test ing in research stat ions and
farmers ' f ields, to increase g r o u n d n u t p roduc t i on ; and (d) most i m p o r t a n t , in conjunc-
t i o n w i t h I C R I S A T scientists i n I n d i a and other centers and na t i ona l p rograms, t o
t r a i n scientists f r o m eastern and southern A f r i c a . These act iv i t ies have been go ing on
fo r some 5 years now . The m a i n b reak th rough was the success of a rosette disease
screening nursery; the genetics of resistance to rosette was f o u n d to be governed by t w o
recessive genes, and var ie ty RG 1 was f o u n d to be homozygous fo r resistance.
H y b r i d i z a t i o n techniques perfected at M a l a w i have helped scientists in many
countr ies.

In M o z a m b i q u e , w i t h a l l the uncerta int ies and prob lems in the coun t r y , a g r o u n d -
nu t pro ject was started in 1979 when the Gove rnmen t o f Mo z a m b i q u e expressed
concern abou t the drast ic reduc t ion in g r o u n d n u t p r o d u ct i o n . The pro ject had fo r its
specific object ives establ ish ing a germp lasm co l l ec t ion and selecting h igh-y ie ld ing ,
disease-resistant cu l t i vars . G r o u n d n u t p r o d u c t i o n systems in M o z a m b i q u e were to be
studied and M o z a m b i c a n scientists to be t ra ined. G r o u n dn u t is an i m p o r t a n t compo -
nent o f c r o p p i n g systems i n t w o o f the f o u r p r i nc i pa l agroecologica l regions i n
M o z a m b i q u e and , phase by phase, the object ives were achieved. Newer objectives
were specif ied to p r o m o t e s t rong l i nks between the pro ject and other crop-re lated
research, and to strengthen na t i ona l p r o d u c t i o n act iv i t ies, un ivers i ty t r a i n i ng func-
t ions, and l i nks w i t h ne ighbor ing southern A f r i c a n countr ies.

In Tanzan ia , the project deals w i t h pulses and g roundnu ts . The m a i n object ive there
was to deve lop h igh -y ie l d i ng var iet ies w i t h ear ly and late m a t u r i t y , sui ted to var ious
agroecological zones. M o r e specific objectives were concerned w i t h deve lop ing var ie-
ties resistant to d rough t , insects, and diseases. A g r o no m i c packages were yet another
object ive, to help u t i l i z a t i o n by farmers in var ious parts o f the coun t r y . The project
c o u l d p rov ide useful i n f o r m a t i o n fo r farmers i n i m p r o vi n g g r o u n d n u t p roduc t i on .
L o c a l and exot ic germplasm were col lected, p lan ted , and careful ly s tudied.

In Sudan, the m a i n objectives o f g r o u n d n u t imp rovemen t were to develop i m p r o v e d
h igh -y i e l d i ng cu l t ivars in ra in fed co fd i t ions and to develop cu l t u ra l practices fo r
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i r r i ga ted g roundnuts . The achievements have been presented by the Sudanese p a r t i c i -
pants here.

In Egyp t , g roundnu t i s m a i n l y used fo r h u m a n consumpt ion and expor t , and no t f o r
o i l p r o d u c t i o n , l i m i t i n g our interest in the c rop . Yet , they succeeded in deve lop ing a 
new var ie ty , N A 3 2 , w h i c h matures in 120 days, 30 days earl ier t han the commerc ia l
var ie ty , G iza 4 . I t has better p o d characterist ics, w i t h about 10% higher p o d y ie ld .

In E th iop ia , where one phase of 3 years has a lmost elapsed fo r the L o w l a n d O i l c rops
Project , w h i c h includes g roundnu t , sesame, and saff lower, g roundnu t adap tab i l i t y
tests in ma jo r g r o u n d n u t - g r o w i n g areas of the coun t r y have been con t inued , and
screening methods are be ing developed fo r disease resistance, especially to leaf spot
and rust . Th i s offers hope fo r increased o i l p r o d u c t i o n w it h impac t on loca l consump-
t i o n , agro indus t r ia l po ten t ia l , and expor t po ten t ia l .

O v e r v i e w

One recommenda t i on o f o u r last o i lc rops w o r k s h o p he ld here in Oc tober 1986 was
tha t some crops cou ld be better hand led by relevant inst i tu t ions , avo id ing d u p l i c a t i o n
of e f for t . In the N e t w o r k , soybean was left ou t as more relevant to o ther i n t e rna t i ona l
organizat ions ( I N T S O Y / I I T A ) . Brassica and sunf lower may be s im i l a r l y phased ou t .
W i t h g roundnu ts , I D R C has been suppor t i ng the c rop t h ro u g h projects i n Egyp t ,
Sudan, Tanzan ia , and M o z a m b i q u e and t h r o u g h I C R I S A T i n M a l a w i . W e have n o w
decided tha t I C R I S A T i s i n the best pos i t i on to coord inate a l l g r o u n d n u t w o r k i n
A f r i c a and As ia . Th i s does no t affect ex is t ing o r f o r t h c om i n g projects i n v o l v i n g
groundnu ts , bu t emphasizes the coo rd ina t i on needed f r o m I C R I S A T . D u r i n g visi ts t o
many o f the na t i ona l projects in A f r i c a , I have f o u n d that scientists there appreciate
the germplasm, breeding l ines, and assistance already g iven to t hem by the I C R I S A T
reg iona l p r o g r a m i n M a l a w i . W e can rest assured that I C R I S A T w i l l f u l f i l l  i ts ro le i n
deve lop ing g r o u n d n u t research and p r o d u c t i o n , sui ted to countr ies in eastern and
southern A f r i ca , and that such improvements w i l l  spread to other regions as we l l .
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I ITA's Grain Legume Improvement Program
in Relation to Eastern and Central Africa
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Director, Grain Legume Improvement Program 
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PMB 5320, Ibadan, Nigeria 

I I T A ' s g ra in legume improvement p r o g r a m has the responsib i l i ty f o r the i m p r o v e -
ment of cowpeas, Vigna unguiculata, and soybeans, Glycine max. 

Cowpeas

Cowpeas are bel ieved to have or ig ina ted in A f r i c a , w i t h some studies p o i n t i n g to East
A f r i ca , st retching as far n o r t h as E th iop ia , as the p r im a r y center fo r domest ica t ion of
the species, and others conc lud ing that West A f r i ca is the center of domest ica t ion .

Cowpeas are cu l t i va ted mos t l y as a m i x e d c rop w i t h cereals and c o t t o n in ho t , d r y
regions. They are we l l adapted to l o w ra in fa l l and tolerate d rough t and acid soi ls.
Therefore, in most a r id regions, i t is a favored f o o d legume at subsistence-farm leve l .
L i k e other g ra in legumes, cowpeas f ix n i t rogen ef f ic iently , up to 240 kg N ha- 1. T h e y
prov ide a h igh p r o p o r t i o n of the i r o w n n i t rogen requi rement, besides leav ing a 
f ixed-N deposit in the so i l o f up to 60-70 kg ha"1 fo r the succeeding c rop.

I t is d i f f i cu l t to accurately est imate the area cu l t i va ted or p r o d u c t i o n levels, due to
the diverse cu l t i va t i on and u t i l i z a t i o n of the c rop . The best estimates fo r eastern
A f r i c a , based on data col lected by scientists a t I I T A th rough na t iona l p r o g r a m
scientists, are indicated in Tab le 1. However , there appears to be a far greater po ten t i a l
f o r cowpea in this reg ion, due to the cont inuous d rough t s i tuat ion that has preva i led in
recent years.

Cowpeas are consumed as green leaves, green pods, green peas, and d r y seeds. N o t
on l y are they impo r t an t as a source of h u m a n f o o d , bu t they are also used as fodder f o r
cat t le and as a cover c rop . D r y cowpea seeds have about 24% p ro te in and 6 2 % so lub le
carbohydrates. Lys ine content is relat ively h igh , m a k i ng cowpea an excel lent
imp rove r o f the p ro te in qua l i t y o f cereal grains. Cowpea leaves are also h i g h in p r o t e i n
content . The fresh leaves con ta in about 5% pro te in , and d ry leaves abou t 23%. The

I C R I S A T (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 ( I L C A ) , Addis Ababa, Ethiopia.
Patancheru, A.P. 502 324, India: ICRISAT.
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Table 1. Estimated cowpea production in eastern Afr ica.

Country

Ethiopia
Uganda
Tanzania
Kenya

Sudan
Somalia

Total

Area

('000 ha)

136
150
120
160

60
70

696

Production
('000 t)

34
42
30
48
15
20

189

leaves are r i ch in ca lc ium, i r o n , phosphorus, z inc, carotene, ascorbic acid, and fo l ic
acid, thus o f fer ing an excellent source of green vegetable, par t i cu la r ly in a r id regions.

Cowpea yields, however, have remained l ow , w i t h d r y g rain yields o f t r ad i t i ona l
varieties est imated at about 250 kg ha- 1. However , cowpeas harvested as green pods in
the h u m i d t rop ics y ie ld up to 20 t ha- 1, w i t h cowpea varieties where leaves are
harvested as green vegetable, g i v i n g yields tha t approach 30-40 t ha-1 or 3-4 t ha-1 of
d r y weight . L o w gra in yields in A f r i c a are general ly a t t ribu ted to poo r c rop hus-
bandry , insect pests, diseases, d rough t , and p o o r p lan t type. In the m ida l t i t ude
ecologies, cowpeas also suffer f r o m the effects of co ld temperatures. In spite of these
constra ints, cowpea area has remained stable; the po tent ia l fo r fur ther expans ion is
signi f icant, once the pests const ra in t is s igni f icant ly reduced.

IITA 's Research 

I I T A ' s scientists, w o r k i n g in close co l l abo ra t i on w i t h na t iona l p rog ram scientists and
w i t h advanced inst i tu tes/un ivers i t ies i n Eu rope and N o r th A m e r i c a , have made
signi f icant advances in so lv ing some of the constra ints. The major thrust and emphasis
w i t h i n the p r o g r a m has been to develop cowpea genotypes that have h igh and stable
y ie ld po ten t ia l . The cowpea lines developed so far have the f o l l o w i n g t ra i ts : mu l t i p l e
resistance to several diseases; resistance to one or t w o ma jo r insect pests; resistance to
d rough t ; to lerance o f h i g h temperature; determinate, nonphotosensi t ive l ines w i t h
h igh y ie ld po ten t ia l ; semideterminate and semiphotosensi t ive lines w i t h h i gh y ie ld
po ten t ia l ; ear ly (60 days) and m e d i u m (75-80 days) m a t u ri n g l ines; g ra in type, harv -
ested as d r y grains; vegetable type, harvested as green pods; dua l purpose, leaves
harvested as green vegetable or fodder fo r catt le as we l l as d r y grains; and d i f ferent
seed c o l o r — w h i t e , b r o w n , b lack , and r e d — w i t h d i f ferent seed size and s m o o t h or
rough seed coat.

Each year, advanced nurseries in the f o r m o f i n te rna t iona l t r ia ls are sent to na t i ona l
p rograms, u p o n request, f o r eva lua t ion by na t i ona l scientists. Some o f the l ines
selected f r o m these t r ia ls are u t i l i zed in na t i ona l breeding p rograms; others have been
released or seeds are being m u l t i p l i e d f o r cu l t i va t i on by farmers. Tests conducted in
K e n y a and Tanzan ia ind ica ted tha t I T 8 2 D - 8 8 9 , a red-seeded, ea r l y -ma tu r ing l ine tha t
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has mu l t i p le disease resistance, is a p romis ing l ine for eastern A f r i c a . T w o ear ly-
m a t u r i n g l ines, IT82E-16 and IT82E-32 , are being mu l t i p l ied fo r c u l t i v a t i o n in E t h i o -
p ia . Several other cowpea lines that appear p rom is ing for A f r i c a have also been
ident i f ied.

Soybeans

Soybeans are bel ieved to have or ig inated in northeastern China and were f i rs t domes-
t icated in that reg ion a round the 11th century BC . I t appears they were f i rst i n t roduced
in N o r t h A f r i c a in the late 1800s and later spread to East Af r i ca . I t is bel ieved tha t
earl ier efforts to g row soybeans were under taken either by those w h o were interested
in expo r t i ng the crop or by missionaries interested in a l lev iat ing m a l n u t r i t i o n
problems.

Soybeans are best cu l t ivated in ecologies where maize is g rown . I t fo rms an excel lent
g ra in legume c rop that can be g r o w n in associat ion w i t h maize, ei ther as a m i x e d c rop
or in ro ta t i on . I t tolerates excessive moisture and drought stress better t han maize. In
regions where maize of ten suffers d rough t , soybean is recognized as an i m p o r t a n t
al ternat ive c rop . Soybeans, as w i t h other g ra in legumes, prov ide thei r o w n n i t rogen
requirements t h r o u g h symbio t i c n i t rogen- f i x ing bacteria, and i t has f requent ly been
observed tha t a cereal c rop f o l l o w i n g soybeans is super ior to a cereal f o l l o w i n g a 
cereal. Fo r example, l ong- te rm experiments on t w o dif ferent soi l types in Z a m b i a have
shown a 30% y ie ld advantage fo r maize f o l l o w i n g soybean over maize f o l l o w i n g
maize.

The p r o d u c t i o n and u t i l i za t i on o f soybeans in th is reg ion is s t i l l in its in fancy.
Recent ly , however, several countr ies i nc lud ing Kenya , Tanzania, Egyp t , Sudan, E t h i -
op ia, and Zai re have ind icated keen interest in the research and development of th is
c rop. Soybean is a p ro te in r i ch c rop ; i t contains about 40% pro te in . The n u t r i t i o n a l
qua l i t y of the p ro te in is also h igh , since i t contains a h i gh amount of the essential
am ino acid, lysine.

M o s t cereals, w h i c h f o r m the ma jo r par t o f the people's diet in many deve lop ing
countr ies, general ly lack adequate amounts of h igh qua li t y p ro te in since they are l o w
in the essential am ino acid, lysine. However , they con ta in relat ively adequate amounts
of meth ion ine , the am ino acid in w h i c h soy p ro te in is deficient. Therefore, c o m b i n i n g
soybeans w i t h a lmost any cereal results in a wel l -balanced diet o f h i gh qua l i t y p r o t e i n .

Soybeans also con ta in about 20% good qua l i t y edible o i l . Therefore, there is
considerable po ten t ia l fo r soybeans no t on l y as a source of h i gh p r o t e i n f o o d f o r
h u m a n beings, bu t also fo r an ima l feed and o i l . Soybean yields are h igh (about 1500 kg
ha- 1) compared to other g ra in legumes. Soybeans are also compara t i ve ly free f r o m
insect and disease infestat ion.

IITA 's Research 

Research on soybean was in i t i a ted a t I I T A d u r i n g 1970, consider ing tha t i t i s a 
p ro te in - r i ch c rop w i t h m u c h po ten t ia l i n A f r i c a . I t can produce the highest y i e ld o f
p ro te in per u n i t o f land area o f any p lan t or an ima l f o o d source, wh i le a t the same t i m e
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p r o d u c i n g calor ies. Therefore, i t i s the c r o p most l i ke l y to reduce the m a l n u t r i t i o n
p rob lem, by reduc ing the p ro te in def iciency in the shortest per iod .

D u r i n g th is ear ly phase o f research, I I T A iden t i f ied the major constra ints prevent-
i n g widespread c u l t i v a t i o n o f soybeans in t r o p i c a l A f r i ca . These were: p o o r seed
longev i ty ; inadequate n o d u l a t i o n w i t h indigenous so i l rh i zob ia ; p o d shat ter ing; lack
of i m p r o v e d variet ies adapted to the reg ion; and l i t t l e knowledge a t home or v i l lage
level o f soybean u t i l i za t i on as f ood .

I t was recognized that seeds o f most variet ies d i d no t store we l l under the cond i t ions
o f h i g h h u m i d i t y and temperature tha t p reva i l t h r o u g h m uc h o f the t rop ics . Th i s made
soybean p r o d u c t i o n ex t remely r i sky fo r t r o p i c a l farmers, since the seeds f r o m one
season were no t v iab le t i l l  the next . M o s t o f the i m p r o v e d / i n t r o d u c e d variet ies of ten
c o u l d no t be stored fo r m o r e t h a n 3 to 6 mon ths under ambient cond i t ions w i t h o u t
complete loss of seed v i a b i l i t y .

A n o t h e r ma jo r const ra in t to p r o d u c t i o n was tha t most o f the i m p r o v e d in t roduced
variet ies requ i red i nco rpo ra t i on o f r h i z o b i u m i n o c u l u m in the so i l . W i t h o u t th is
i n o c u l u m , the p lants d i d no t nodu la te suf f ic ient ly and remained ye l low ish , resul t ing in
p o o r yields. Th i s was due to the incapab i l i t y o f the soybean varieties to u t i l i ze the
na tu ra l r h i z o b i u m present in the so i l . Pod shat ter ing was also c o m m o n in many
variet ies. Th is p r o b l e m was par t i cu la r l y aggravated w i t h in te rmi t ten t ra in fa l l and ho t
d r y cond i t ions a t the t ime o f harvest.

I I T A ' s research concentrated on so lv ing these three major b io log ica l constraints to
soybean p r o d u c t i o n . By screening a large co l lec t ion o f tr op i ca l germplasm, "p rom is -
cuous " soybean cu l t i vars were ident i f ied tha t nodu la te freely, u t i l i z i n g the na tu ra l
r h i z o b i u m present in the t r o p i c a l soi ls. S i m i l a r l y genotypes were ident i f ied tha t were
of the nonshat te r ing type and also had good seed longev i ty . T h r o u g h a wel l -organized
and extensive breeding p r o g r a m , these t ra i ts have been incorpora ted in soybean lines
w i t h desirable ag ronomic characters. M a n y of these lines have already been tested by
the na t i ona l p rograms in the reg ion and several l ines appear to be p romis ing .

A const ra in t to the expans ion of soybean c u l t i v a t i o n as an i m p o r t a n t nu t r i t i ous
food fo r A f r i c a n people has been the lack o f p roper technology fo r postharvest
u t i l i z a t i o n . Even t h o u g h this is wel l -establ ished in Southeast As ia , there is an urgent
need to deve lop a su i tab le techno logy at v i l lage and househo ld levels to sui t l oca l or
reg iona l requirements. I I T A , i n co l l abo ra t i on w i t h the Inte rna t iona l Soybean P r o -
g r a m ( I N T S O Y ) , has recent ly i n i t i a ted a soybean u t i l i z a t io n p r o g r a m , w h i c h includes
the deve lopment o f soybean u t i l i z a t i o n a t the househo ld and v i l lage level. Unde r this
p r o g r a m , s imple methods o f u t i l i za t i on o f soybeans are being developed.

F u t u r e Po ten t i a l

I I T A has developed cowpea and soybean genotypes tha t appear to be sui table in the
reg ion . Howeve r , there is a need to extensively test the mate r ia l fo r loca l adap tab i l i t y ,
disease and insect react ion, and other desirable p lan t characters.

There is enormous po ten t i a l f o r c u l t i v a t i o n o f cowpeas in the a r id regions and also
d u r i n g the shor t r a i ny seasons. P r e l i m i n a r y tests conduc ted in the reg ion have i n d i -
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cated a y ie ld po ten t ia l as h i gh as 2000 kg d r y g ra in ha- 1 w h e n cowpea is cu l t i va ted as a 
m o n o c r o p w i t h i m p r o v e d practices, i n v o l v i n g i m p r o v e d varieties and insect ic ide
p ro tec t i on . S im i l a r l y , several genotypes appear to be sui table fo r m i x e d or re lay
c r o p p i n g systems. M u l t i p l e disease resistant l ines, w i t h resistance to aphids and
bruchids (storage pest), f o r m a valuable par t of the improved germplasm (Tables 2 & 3).

M o s t countr ies i n the reg ion have large d r y a r i d regions and , i n a d d i t i o n , several
countr ies have exper ienced d r o u g h t fo r extended per iods. In severely affected areas,
there appears to be a widespread m a l n u t r i t i o n p r o b l e m and unless some l o n g - t e r m
measures are under taken to enhance the c u l t i v a t i o n o f drought-res istant crops, th is
p r o b l e m w i l l con t inue. Cowpea, as a p ro te in - r i ch c rop and one o f the mos t d r o u g h t -
resistant g ra i n legumes, has a def in i te advantage over o ther crops. I ts va lue is even
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Table 2. Cowpea lines wi th mult iple resistance to diseases1 and to cowpea aphid.

Variety

IT81D-10202

IT82D-812
IT83S-720-2
IT83S-725-18
IT83S-742-11
IT83S-872
IT84E-1-108
IT84S-2246-42

Seed color

Red
Red
Red
Red
White
Red
White
Brown

Matur i ty

Medium
Medium
Medium
Medium
Medium
Medium
Early
Early

Mean yield

(kg ha -1)

1300
1500
1000
1300

1200
1400
1400
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. Also resistant to bruchids.

Table 3. Cowpea lines wi th mult iple resistance to diseases1 and to cowpea bruchid.

Variety Seed color

IT81D-994 White

IT81D-1007 Red
IT81D-10202 Red
IT81D-1137 White
IT82D-453-2 Brown

IT82D-504-4 Red
IT82D-716 Cream
IT84D-460 Brown
IT84S-2246-42 Brown

Matur i ty

Medium

Medium
Medium
Medium
Early

Medium
Medium
Early
Early

Mean yield
(kg ha- ')

1500

1400
1300
1400
1500
1300
1300
1400
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. Also resistant to aphids.



greater when f l ex ib i l i t y of u t i l i za t i on and consumpt ion are considered: leaves, green
pods, green peas, and d r y grains. The ear ly ava i lab i l i t y o f green leaves f o l l o w i n g the
l o n g d r y season, and the u t i l i z a t i o n o f d r y leaves w h i c h are stored and consumed
d u r i n g the off-season, are o f c r i t i ca l impor tance . Several countr ies in the reg ion have
ind icated keen interest in the development o f th is c rop , especially fo r ho t d r y regions.
Soybean, t hough s t i l l no t w e l l establ ished, has a great po ten t ia l as a source of an ima l
feed and edible o i l . A l m o s t a l l the countr ies in the reg ion , where a n i m a l feed is
i m p o r t a n t and there is a def ic i t in edib le o i l , have ind ica ted keen interest in the
development o f th is c rop . At a 1985 sympos ium on soybean for eastern A f r i c a , held a t
N a i r o b i , Kenya , i t was conc luded that :

• The so i l and c l imat ic cond i t i ons in East A f r i c a are conducive for g r o w i n g soybeans.
• Soybean is a compara t i ve l y low-cost c rop in terms of inputs , w h e n compared to

other edible oilseed crops g r o w n in these countr ies.
• I t w i l l no t on l y help countr ies to make up edible o i l defici ts, bu t w i l l go a l o n g way in

a l lev ia t ing p ro te in deficiency.
• L ives tock is an in tegra l par t o f the f a rm ing systems in most of the eastern A f r i c a n

countr ies, and the p ro te in - r i ch soybean meal can be used in the l ivestock feeding
indust ry .

Soybean lines developed at I I T A appear to be sui table near the equator ( 1 0 ° N or
10°S). They can be g r o w n f r o m sea level to an a l t i tude of 1600 m. However , there is a 
need to extensively evaluate the mater ia l and to ident i fy lines sui table f o r the d i f ferent
ecologies and c ropp ing systems.

There is a great po ten t ia l to develop this c rop as a major nu t r i t i ous f o o d fo r people
in regions where p o p u l a t i o n cont inues to g r o w at very h igh rates. Therefore, a s t rong
case exists to in i t ia te and suppor t research on soybean u t il i za t i on in the reg ion to meet
the needs of the people. Unless wel l -p lanned research is under taken fo r u t i l i z a t i o n of
soybeans at the household and v i l lage levels, i t w i l l  remain a commerc ia l c rop used
m a i n l y as a source of edib le o i l and an ima l feed and its undoub ted advantages in
h u m a n n u t r i t i o n may no t be fu l l y real ized. Soybean products, such as soy m i l k and
weaning foods, are already in great demand in several countr ies in A f r i c a .

In conc lus ion, cowpeas and soybeans are p r ima r i l y g r o w n in di f ferent ecologies,
and they complement each other as g ra in legume crops. Cowpeas are t rad i t i ona l l y
cu l t i va ted in marg ina l soils in diverse ecologies in associat ion w i t h mi l le ts and
so rghum, and these can be cu l t i va ted w i t h maize and co t t on . Soybeans are best sui ted
as an al ternat ive c rop to maize, bu t can be g r o w n w i t h so rghum and co t t on . I I T A ' s
ef for t cont inues to develop stable, h igh-y ie ld ing lines sui table f o r the d i f ferent ecolo-
gies and c ropp ing systems, w i t h the p r inc ipa l a i m o f i m p r o v in g the income and
n u t r i t i o n o f f a r m fami l ies. The most recently developed cowpea variet ies are more
sui table and adapted to the needs of small-scale farmers. S i m i l a r l y , soybean lines w i t h
free n o d u l a t i o n and good seed longev i ty also show promise fo r sma l l f a r m cu l t i va t i on .
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Nutritive Value of Crop Residue and Byproducts
of Groundnuts

J.D. Reed

International Livestock Centre for Africa 

P.O. Box 5689, Addis Ababa, Ethiopia 

The ma jo r crops in agropastoral ist f a rm ing systems in A f ri ca can supply i m p o r t a n t
feed resources in the f o r m of c rop residues and agro indust r ia l byproducts . Th is is we l l
recognized fo r cereals, bu t i t is also t rue fo r the g ra in legumes, g roundnu ts and
cowpeas, in West A f r i ca . However , the impor tance of crop residues and byproduc ts as
l ivestock feed has been ignored in programs fo r i m p r o v i ng crop p roduc t i on . C r o p
breeding can have a t remendous impac t on the quant i t y and nu t r i t i ve value of c rop
residues produced, and i t may also inf luence the nut ri t i ve value of byproducts . Th i s
paper discusses the nu t r i t i ve value o f the c rop residue and byproducts f r o m g r o u n d -
nuts, in re la t ion to the po ten t ia l inf luence that c rop improvement p rograms c o u l d
have on i m p r o v i n g thei r u t i l i za t i on by l ivestock.

The Crop Residue from Groundnut 

The nu t r i t i ve value o f the c rop residue f r o m groundnut is h igh ly var iable. In West
A f r i ca , i t is referred to as hay, w h i c h impl ies a higher nu t r i t i ve value than o ther
avai lable feed resources. Analyses presented in Table 1 indicate that b o t h leaf and stem
fract ions are above maintenance levels in crude pro tein and d igest ib i l i ty . Th is sample
came f r o m Gambia , where g roundnu t hay is fed on fa rm to N 'dama oxen or so ld to
traders w h o use i t to fa t ten sheep fo r sale d u r i n g re l ig ious festivals. The leaves con ta in
a l o w level of neutral-detergent f iber, w h i c h w o u l d a l low a h igh level of in take.

However , other studies have repor ted a lower nu t r i t i ve value of g r o u n d n u t s t raw or
haulms. The c rop residue in these reports had crude p rote in contents of app rox ima te l y
9%, a l though goats were able to eat over 3% of the i r body weight . The v a r i a t i o n in
nu t r i t i ve value cou ld be related to me thod of harvest, amount o f leaf shatter, and the
vegetative characterist ics o f the var ie ty g r o w n . The amoun t o f crude p r o t e i n and f iber
repor ted fo r the straw are s imi la r to the stem f rac t ion reported in Tab le 1. L e a f loss
may have occurred before and d u r i n g harvest, or the varieties used may have had a l o w
leaf-to-stem ra t io .
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Table 1. Nutr i t ional composit ion and in vitro apparent digestibility of the leaves and stems
f rom the crop residue of groundnuts.

Component

Crude Protein (% D M ) 1

Neutral-detergent fiber (% D M )
Acid-detergent f iber (% D M )
Lignin (% D M )
Silica (% D M )

Soluble phenolics (% D M )
Insoluble proanthocyanidins (A550)2

In vitro digestibility (% D M )

1. DM = Dry matter.
2. Absorbance at 550 nm.

Leaves

14.6
36.7
31.1

8.3
11.0
23.8
0.274

58.7

Stems

10.8
49.7
44.2

9.5
0.7

28.2
0.234

52.9

The leaves and stems also con ta in a moderate a m o u n t of po lypheno l i c compounds
( l i g n i n , inso lub le p roan thocyan id ins , and soluble phenol ics: Tab le 1). The h igh
a m o u n t o f l i g n i n in leaves is character ist ic o f p lants con ta in ing proanthocyan id ins and
may exp la in the l o w d iges t ib i l i t y o f the f iber i n h i gh qua l i t y g roundnu t hay. Po lyphe-
no l i c compounds lower p ro te i n d iges t ib i l i t y , bu t the effects o f tannins on p ro te in
u t i l i za t i on in ruminan ts can also be posi t ive.

M o r e research is needed on factors affect ing the nu t r i t i ve value of the c rop residue,
such as harvest and storage methods, var ie ta l differences, and the inf luence of c rop
breeding. Th is research shou ld be l i nked w i t h l abora to ry de te rm ina t i on o f nu t r i t i ve
value and feeding t r ia ls , w i t h the object ive o f deve lop ing imp roved an ima l p r o d u c t i o n
systems t h r o u g h better u t i l i za t i on o f the c rop residue.

Agroindustrial Byproducts from Groundnuts 

G r o u n d n u t cake i s the most i m p o r t a n t byp roduc t o f the oi l ex t rac t i on indus t ry . O ther
byproduc ts such as hul ls , dust, and skins (testa) have also been used to feed l ivestock.

G r o u n d n u t cake i s h i g h in crude p ro te i n and d iges t ib i l it y , and l o w in f iber content ,
compared to o ther oilseed cakes such as cottonseed and niger seed (Guizotia abyssin-
ica) (Tab le 2). Th is compos i t i on makes g roundnu t cake a better p ro te in supplement
fo r s imple-s tomach l ivestock, especially pou l t r y . N iger seed and cottonseed are usu-
a l l y no t dehu l led before o i l ex t rac t i on . Therefore, they con ta in re lat ive ly h i gh levels o f
l ign i f ied f iber, w h i c h lowers d igest ib i l i t y .

The greatest cons t ra in t to the u t i l i z a t i o n o f g r o u n d n u t cake is the presence of
a f la tox ins p roduced by the f ung i , Aspergillus flavus and A. parasiticus. These fung i
g r o w on g roundnu ts b o t h before and after harvest. Cond i t i ons in many g roundnu t -
p r o d u c i n g count r ies i n A f r i c a and elsewhere favor the g r ow t h o f these fung i . A f l a t o x -
ins are po ten t hepatocarc inogens and also cause l i ver necrosis, depressed i m m u n i t y
and resistance to disease, and death w h e n present in t o x i c levels. A t subc l in ica l levels,
a f la tox ins depress g r o w t h rate, feed eff ic iency, and overa l l p r o d u c t i v i t y . An ou tb reak
of T u r k e y X disease in Great B r i t a i n in 1960 was caused by feeding con tamina ted
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g roundnu t cake and led to the discovery o f a f la tox ins. However , a f la tox ins have n o w
been f o u n d in several o ther l ivestock feeds i n c l u d i n g maize, cot tonseed mea l , and
copra meal . A l l samples o f g roundnu ts and g r o u n d n u t pellets f r o m edib le o i l p lants i n
N ige r i a were f o u n d con tamina ted w i t h a f la tox ins. A l l samples o f g r o u n d n u t mea l (n = 
14) impo r t ed i n t o Po land were also contaminated.

The magni tude o f the p r o b l e m o f af la tox ins in g roundnuts shou ld n o t be
underest imated, because the cake is an i m p o r t a n t expo r t in many count r ies and c o u l d
also replace i m p o r t e d feeds fo r p o u l t r y and swine. The development of Aspergillus-
resistant variet ies w o u l d help solve the a f l a tox in p rob lem. Po lypheno l i c compounds ,
such as f lavanoids and tannins, are k n o w n to i n h i b i t f ung i , and these compounds are
present in mold-resistant cu l t ivars o f sorghum. The testa o f some g r o u n d n u t var iet ies
are also r i c h in these compounds , as discussed be low. The in te rac t ion between va r ie ta l
differences in suscept ib i l i ty to Aspergillus flavus and the content and types of
p o l y p h e n o l s compounds present needs to be determined in re la t ion to the u t i l i z a t i o n
of g roundnuts as f ood fo r humans and l ivestock.

G r o u n d n u t hu l ls have a h i g h content o f neutral-detergent f iber and l i g n i n and a l o w
d iges t ib i l i t y (Tab le 3). They are useless as l ivestock feed, except possibly as a roughage
a d d i t i o n to feedlot diets a t a level be low 10% of the r a t i on . Inc rementa l add i t ions o f
hu l ls to rat ions fo r swine caused a l inear increase in feed in take, w h i c h a l lowed f o r no
change in average da i l y ga in bu t caused a l inear decrease in feed eff ic iency. N a O H
treatment of g r o u n d n u t hu l ls decreased neutral-detergent f iber and increased in vitro 
d iges t ib i l i t y , bu t i t had no effect on nu t r ien t u t i l i z a t i on by lambs fed t reated hu l l s
compared to untreated hu l ls . The best use of the hul ls is as a fuel at or near the
o i l -ex t rac t i on p lant , or as a source of f iber fo r pu lp ing .

The c o m p o s i t i o n o f g r o u n d n u t dust indicates tha t the f iber f r ac t i on is ind igest ib le
(Tab le 3). Th is f rac t ion may or ig inate f r o m the hu l ls . However , the crude p r o t e i n
content is 3 t imes that o f the hu l ls . The h igh crude p ro tein content may der ive f r o m the
testa and nuts cracked d u r i n g the dehu l l i ng process. The dust w o u l d make a g o o d
p ro te in supplement fo r ruminan ts fed for moderate levels o f p roduc t i on .

Table 2. Nutr i t ional composition and in vitro digestibility of groundnut cake, cottonseed cake,
and niger-seed cake.

Component

Crude Protein (% D M ) 1

Neutral-detergent fiber (% D M )

Acid-detergent f iber (% D M )
Lign in (% D M )
Soluble phenolics (% D M )
Insoluble proanthocyanidins (A550)2

In vitro digestibility (% D M )

Groundnut
cake

55.9
18.6

11.7
2.9

28.7
0.107

74.1

Cottonseed
cake

22.9
49.2

38.6
10.2

-
-

54.3

Niger-

seed
cake

28.9

39.5
31.5
13.8

-
-

55.5

1. DM = Dry matter.
2. Absorbance at 550 nm.
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Table 3. Nutr i t ional composit ion and in vitro digestibility of groundnut hulls, dust, and skins

(testa).

Component

Crude Protein (% D M ) 1

Neutral-detergent f iber (% D M )
Acid-detergent fiber (% D M )
Lignin (% D M )
Soluble phenolics (% D M )
Insoluble proanthocyanidins (A550)2

In vitro digestibility (% D M )

Groundnut

hulls

6.7
78.8
73.1
31.4
12.7
0.020
9.6

Groundnut
dust

18.9
45.6
40.1
17.8
27.6

0.094
47.8

Groundnut
skins

19.0
33.1
25.0

6.4
44.6

0.483
53.2

1. DM = Dry matter.
2. Absorbance at 550 nm.

A l t h o u g h g r o u n d n u t skins (testa) have a re la t ive ly h i gh crude p ro te in content , they
also con ta in h i g h levels o f tann ins and other po lypheno l i c compounds (Tab le 3).
I nc l us i on o f skins in diets fo r swine and catt le depressed p ro te in d iges t ib i l i t y , n i t rogen
re ten t ion , and average da i l y ga in . Increas ing the crude pro te in content o f the diet w i t h
soybean mea l or urea have been s h o w n to overcome the de t r imen ta l effects on g r o w t h
of feedlot steers fed diets con ta in ing skins. The most i m po r t a n t aspect o f po lypheno l i c
compounds in the skins is the poss ib i l i t y tha t they i n h ib i t the g r o w t h of Aspergillus 
f lavus. W h i l e th is poss ib i l i t y has repor ted ly been studied, references on the research
are no t read i ly avai lable.

Conclusion

The impor tance o f an ima l n u t r i t i o n i n i m p r o v i n g the u t i l iz a t i o n o f g roundnu ts i s thus
apparent. The c rop residue can be a valuable feed resource as already real ized in
Gamb ia , Senegal, and other parts o f West A f r i c a . Improvemen ts in y ie ld and nu t r i t i ve
value c o u l d be gained t h r o u g h better ag ronomic practices and the use of dual -purpose
variet ies. The p r o b l e m o f a f la tox ins in g roundnu t cake needs to be solved, in order to
imp rove the u t i l i za t i on o f th is i m p o r t a n t agro indus t r ia l byp roduc t .
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Grain as Human Food 

Pigeonpea is p r i m a r i l y g r o w n fo r its g ra in as h u m a n food—usua l ly as a pulse, bu t also
as a green vegetable. The g ra in contains about 20% crude pro te in , w i t h an excel lent
balance of essential am ino acids. Pigeonpea g ra in y ie ld has been repor ted to be as l o w
as 162 kg ha- 1 in Uganda under i n te rc ropp ing w i t h maize and sorghum, and as h i gh as
5000 kg ha- 1 as a monocu l t u re in Queensland, Aus t ra l i a . The average pigeonpea g ra in
y ie ld in Kenya is est imated at about 1000 kg ha- 1 when in tercropped w i t h maize or
sorghum.

Grain as a Source of Protein in Livestock Feeds 

A l t h o u g h the major marke t fo r good qua l i t y pigeonpea grain is fo r h u m a n f o o d ,
byproduc ts of spl i t p igeonpea (dhal) and shr ivel led g ra in go fo r l ivestock feed. T h e
present h i gh cost of an ima l sources of p ro te in feeds, such as f ish and bonemeal , makes
i t l i ke l y tha t h i gh qua l i t y p lan t prote ins w i l l  be increasingly u t i l i zed because they are
many t imes cheaper.

Pigeonpea Grain in Poultry Nutrition 

There are several reports in the l i te ra ture on feeding var ious rat ions o f p igeonpea to
p o u l t r y . Inc lus ion o f up to 30% pigeonpea in meals increased the g r o w t h rate o f
chickens above the basal g r o w t h rate ob ta ined when soybean and maize were the o n l y
sources of p ro te in . However , g r o w t h was depressed where h igher levels were used a n d
this has been ascribed to inadequate levels of t yp tophan , phenyla lanine, and cyst ine
am ino acids. Bu t the reports conclude that pigeonpea is a h igh ly acceptable p r o t e i n
source fo r a l l classes of pou l t r y .

I C R I S A T (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
Pigeonpea), 8-10 December 1986, International Livestock Centre for Africa ( I L C A ) , Addis Ababa,
Ethiopia. Patancheru, A.P. 502 324, India: ICRISAT.
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Pigeonpea Grain in Pig Nutrition 

There are few studies r e p o r t i n g the use of p igeonpea g ra in as a p r o t e i n source in p i g
ra t ions. B u t p igeonpea seed, compr i s i ng about 63% o f the dry -mat te r ( D M ) in take,
has been used fo r th is purpose w i t h chopped banana sta lk and rice b r a n in T h a i l a n d .
Results showed tha t bo i l ed pigeonpea, when added to the r a ti o n , increased the
l iveweight ga in by 596% when compared to the basal feed, and 35% when compared to
the commerc ia l feed.

Pigeonpea as Forage 

Pigeonpea provides an excel lent forage to l ivestock. Y i el d o f forage depends on
g r o w i n g cond i t i ons , i n c l u d i n g so i l f e r t i l i t y , var ie ty p lan ted , and cu t t i ng frequency.
Forage yields o f p igeonpea have var ied f r o m 2200 kg ha- 1 in T r i n i d a d to 57 600 kg ha- 1

i n C o l o m b i a . A c t u a l y ie lds o f ed ib le forage must be est imated, since stem content can
be as h igh as 50% o f the DM y ie ld .

Pigeonpea forage has a h i g h percentage of crude p ro te in (CP) . Th is changes w i t h the
age o f the c rop , w i t h the p r o t e i n content h igher when the crop i s y o u n g . A t Maseno in
Western Kenya , a c u t t i n g f requency t r i a l was conducted on tw o p igeonpea spacings.
C u t t i n g t reatments were after 2 , 3 , 4 , 5 , and 6 mon ths f r o m p lan t ing . CP yields per un i t
area o f l and were then ca lcu la ted f o r the var ious c u t t i n g stages. CP in p igeonpea
forage was highest (28%) in the 2 - m o n t h cu t t i ng and lowest (14%) after harvest ing d r y
pods. The highest y ie ld (over 1000 kg ha- 1) was ob ta ined at the 6 -mon th cu t t i ng , w i t h a 
spacing of 61 x 31 cm.

In another c u t t i n g f requency exper iment a t Maseno , c o m p a ri n g the forage p roduc -
t i v i t y o f p igeonpea, sesbania, and leucaena to a single c rop of maize stover, a l l the
crops were p lan ted at 90 x 30 c m . The legumes were cut at a height of 60 cm f r o m the
g r o u n d every 2 mon ths . Three cut t ings were done by the t ime the maize c rop was
harvested. Sesbania, w i t h a DM y ie ld o f 7529 kg ha-1, s ign i f icant ly (P = 0.05) ou t -
y ie lded maize and pigeonpea, whose yields were 2769 and 3118 kg ha-1, respect ively.
There was, however , no s igni f icant (P = 0.05) difference between sesbania and leu-
caena, or between leucaena, p igeonpea, and maize. The same t rend was t rue f o r C P .

The da ta showed tha t o n l y sesbania was c lear ly super ior i n forage DM and CP
yields, wh i l e leucaena and pigeonpea were about the same. Pigeonpea establishes
faster and is mo re d r o u g h t resistant t han leucaena i n i t i al l y , and its forage does no t
con ta i n any k n o w n t o x i c substances l i ke the m imos ine in leucaena; therefore, i ts
po ten t ia l as a forage is cer ta in ly h igher t han tha t of leucaena.

S i x t y p igeonpea forage samples f r o m western K e n y a were col lected and analyzed
over 3 years f o r the i r ash, C P , neutral-detergent f iber ( N D F) , and acid-detergent f iber
( A D F ) contents. Some cu l t i va rs showed s ign i f icant differences (P = 0.05) in these
characters. S ign i f icant differences are also probab le in o ther n u t r i t i o n a l characteris-
t ics, l i ke d iges t ib i l i t y and pa la tab i l i t y . W h i l e the observed qua l i t y differences must
have been s t rong ly in f luenced by b o t h the p lan ts ' pheno logy and the env i ronmen t ,
genotyp ic differences mus t have also been a ma jo r factor . Because of th is poss ib i l i t y ,
an exper iment was set up in 1984 to test several p igeonpea genotypes fo r the i r
ag ronomic , forage y ie ld , and q u a l i t y differences.
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Table 1. Means of some nutr i t ional qualities of the five pigeonpea cultivars yielding highest
crude protein (CP) from a 35-entry t r ia l at Maseno, western Kenya.

Accession

NPP3 688/5
NPP 673/2
NPP 675/3
NPP 695/1
NPP 707/2
Mean of 5 cvs
Mean of 35 cvs
Range of 35 cvs

% A s h

6.76
7.11
6.89
6.51
5.83
6.62
6.80

5.14-8.51

% C P

28.94
27.25
26.72
26.69
26.47
27.21
24.12

19.51-28.94

% N D F '

27.88
47.30
49.71
51.84
41.63
45.67
46.14

37.88-56.10

% A D F2

28.84
42.58
32.89
30.04
32.98
33.47
36.40

28.07-51.00

1. NDF = Neutral-detergent fiber.
2. ADF = Acid-detergent fiber.
3. NPP = Nairobi pigeonpea.

In th is t r i a l , 35 accessions f r o m the largest pigeonpea germplasm bank in Kenya a t
the Un ive rs i t y of N a i r o b i were screened in a repl icated t r ia l . Tab le 1 shows the
per formance o f the f ive cu l t i vars tha t had the highest CP contents, w i t h the i r ash,
N D F , and A D F contents also shown.

Pigeonpea has an excel lent forage po ten t ia l , and there is a t remendous scope f o r
select ing cu l t i vars w i t h no t o n l y h igher g ra in yields bu t also higher forage yields and
CP. N a t i o n a l and in te rna t iona l germplasm banks shou ld inc lude in the i r descr ip tor
lists forage qua l i t y aspects of crops. Th is w o u l d be a great advantage to small-scale
farmers, w h o no t on l y g r o w f o o d crops bu t also keep some type o f l ivestock, o f ten
raised on a diet def ic ient in p ro te in .

In the A f r i c a n countr ies where pigeonpea is g r o w n on a large scale (such as Kenya ,
Uganda, Tanzan ia , and M a l a w i ) , once the pods have been harvested, l ivestock rush
i n t o the f ields and s t r ip o f f a l l the fol iage and y o u n g tw igs as forage. Goats and sheep
also p i ck up leaf l i t t e r f r o m the g r o u n d . A l t h o u g h th is forage i s r i ch in p ro te i n and i t
benefits the l ives tock a great deal , the large quant i t ies of b iomass left over in the f ields
after harvest ing are eaten away w i t h i n a day or t w o by large herds and f locks f r o m the
ne ighbo rhood . I t is, therefore, i m p o r t a n t to f i n d a way o f preserving the va luab le feed
and releasing i t s low ly to the l ivestock as a p r o t e i n supplement, especial ly d u r i n g
periods of shortage.

Pigeonpea h a y m a k i n g has been studied in Maseno , Kenya . One approach was to
preserve surplus pigeonpea forage f r o m fence-rows and f ields, wh i le another was to
preserve the le f tover forage after harves t ing pods. In b ot h cases, stems are cut and left
in the f ie ld fo r t w o sunny days. D r y leaves then shatter f r o m the stem. These are shaken
o f f the stems, gathered, and stored in bags. The qua l i t y o f several hays f r o m grasses
and three forage legumes—sesbania, leucaena and pigeonpea—were compared after 6 
months (Tab le 2). The CP levels o f sesbania and pigeonpea increased above those o f
fresh forages, wh i l e that of leucaena decreased. W h i l e reasons fo r such increases are
no t clear, i t was obv ious tha t p igeonpea and sesbania hays retained good qual i t ies . A t
CP levels above 30%, these legume hays become p r o t e i n concentrates tha t can p l a y an
i m p o r t a n t ro le as p ro te in supplements in l ivestock n u t r i ti o n .
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Table 2. Crude protein (CP) contents of forages and their hays.

Species

Sudan grass
Bana grass
Mixed grasses
Leucaena

Pigeonpea
Sesbania

% CP in fresh
forage

13.8
14.4
10.3
26.6
28.2
26.9

% CP in
6-month old hay

13.4

16.0
9.4

19.3
36.7
36.0

% Change in
CP content

- 2.9
+ 11.1
- 9.7
-27.4

+ 30.1
+ 33.8

As fa r back as 1920, p igeonpea was g r o w n in H a w a i i f o r beef fa t ten ing . C a r r y i n g

capaci t ies o f g o o d stands o f p igeonpea var ied f r o m 1.2 to 3.7 head ha - 1 , w i t h average

s tock ing rate of 25 an imals ha - 1 a - 1. Average da i l y gains were f r o m 0.7 to 1.25 kg ha"1

d a y - 1 , resu l t i ng in l ive we igh t gains of 1120 kg ha - 1 a - 1. These results ind ica te tha t

p igeonpea has a h i g h nu t r i t i ve va lue as ref lected in h i g h levels of gains head" 1 day"1 ,

wh i l e the h i g h p r o d u c t i o n demonst ra tes th is legume's steady p r o d u c t i o n o f D M

t h r o u g h o u t the year.

In ano ther s tudy conduc ted in H a w a i i , where p igeonpea was u t i l i zed as a s tandover

fo rage f o r the d r y season i n t w o m a j o r t r i a l s , the pe r fo rmance o f beef cat t le on

p igeonpea was compa red to t ha t on m i x e d grass pasture. Here aga in , p igeonpea was

m u c h super io r to good qua l i t y m i x e d grasses; i n one exper imen t , the l ive we igh t ga in

f r o m p igeonpea was 248 kg ha - 1 against 140 kg ha - 1 f r o m m i x e d grasses, in ano ther 280

kg ha - 1 against 181 kg ha - 1 . S im i l a r results have been repor ted in A u s t r a l i a , Z i m -

babwe, and B raz i l .

Expe r imen ts a t M a s e n o in Western K e n y a w i t h p igeonpea as a source o f p r o t e i n f o r

dua l -pu rpose goats (meat and m i l k ) owned by small-scale farmers aga in showed tha t

p igeonpea is a versat i le c r o p . I t can be p lan ted in pure stands, i n t e r c r o p p e d , or al ley

c ropped w i t h a w ide range of f o o d and cash c rops , as fence rows , and even as vo lun teer

w i l d p lan ts . I n a l l these c o n d i t i o n s , p igeonpea y ie lds b o t h h u m a n f o o d and fo rage .

O t h e r exper iments a t M a s e n o , us ing p igeonpea as pa r t o f a weaner feed f o r goa t k i ds ,

have s h o w n tha t k ids can be successful ly weaned a t 30 days instead o f 6 0 - 7 0 days o f

age, increas ing m i l k ava i lab le f o r the f a m i l y . K i d s weaned on p igeonpea o r sweet

p o t a t o vines show no re tarded g r o w t h .

T h e po ten t i a l ro le of p igeonpea as a h igh-va lue forage can be extensively exp lo i t ed

in the 19 count r ies of A f r i c a where th is c r o p is g r o w n on a large scale. T h i s is

pa r t i cu l a r l y re levant in a r i d and semi-ar id coun t r ies , where a feed shor tage coup led

w i t h l o w qua l i t y herbage i s w idespread.

Use of Crop Residues 

P o d shells. T h e D M y ie ld o f p o d shells i s a p p r o x i m a t e l y e q u a l t o t ha t o f g ra i n .

H o w e v e r , i ts n u t r i t i v e va lue t o l i vestock i s l i m i t e d due t o l o w CP and h i g h f i be r

con ten ts . Sheep a n d goats read i l y consume p o d shel ls; however , these s h o u l d be

supplemented w i t h h i g h p r o t e i n sources l i ke p igeonpea hay o r forage.
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Harvest trash. F r o m a harvested pigeonpea f ie ld , harvest t rash made up of un f i l l ed
pods, leaves, and y o u n g twigs s t i l l contains 10-25% seed and can we igh , on DM basis,
up to 20 t ha-1. The mean CP content of such harvest t rash is est imated at 13.0%.

Uses of Pigeonpea Stem 

Pigeonpea stems have a var ie ty of uses after pods have been harvested. In the
p igeonpea-growing distr ic ts o f Machakos and K i t u i i n eastern Kenya , farmers were
seen to gather between 5 to 20 t ha"1 of d r y p igeonpea stems after harvest ing pods.
They of ten u t i l i zed i t as fue lwood in the energy-short vi l lages. Stems are also u t i l i zed
fo r fencing c rop f ields, and in weav ing cribs and baskets. T a l l , perennia l pigeonpeas
are of ten also used as l ive fences in A f r i c a and the Car ibbean.

Nitrogen Fixation and Soil Fertility 

A l t h o u g h pigeonpea usual ly produces fewer nodules than legumes such as cowpea
(Vigna unguiculata), i t produces more n i t rogen f r o m p lan t biomass per un i t area of
l and t han many other legumes. Pigeonpea has been used as a green manure c rop in
sugarcane, banana, and p ineapple p lanta t ions and in c rop ro ta t ions . In Z imbabawe ,
pigeonpea green manure s igni f icant ly boosted yields of a f o l l o w i n g maize c rop.

C u t t i n g frequency t r ia ls a t Maseno have shown tha t by cu t t i ng a t 2 -mon th intervals
three t imes (6 mon ths f r o m p lan t ing ) , the cumu la t i ve n i t rogen yields can be substan-
t i a l . Conve r t i ng the a m o u n t o f a tmospher ic n i t rogen f i xed by the legumes i n t o i ts
commerc ia l n i t rogen equiva lent , e.g., urea (46% N ) , p igeonpea f i xed equivalents o f
146 kg urea ha- 1, leucaena 308 kg urea ha"1, and sesbania 470 kg urea ha- 1 w i t h i n 6 
months f r o m p lan t ing .

These legumes thus f ix and re tu rn to the so i l as green manure adequate amounts of
n i t rogen fo r general c rop p roduc t i on . Moreove r , the p lant biomass re turned to the so i l
o ther essential m ic ronut r ien ts such as M g , M n , Co , M o , and organic carbon, m a k i n g
thei r fer t i l izer values far super ior to that of an inorganic source of n i t rogen, such as
urea. The soi l f e r t i l i t y imp rovemen t po ten t ia l of pigeonpea as a f ood c rop cer ta in ly
outweighs the better n i t rogen- f i x i ng per formance f r o m leucaena and sesbania, w h i c h
are non food crops. Th is ro le makes pigeonpea a valuable crop to the m i l l i ons of poo r
peasant farmers in A f r i c a and As ia , w h o cannot a f ford the exorb i tan t cost o f inorgan ic
fert i l izers.

Conclusions

I n A f r i ca , pigeonpea i s p r i m a r i l y g r o w n in a r id and semi-ar id t rop ics by peasant
farmers w h o g r o w i t m a i n l y fo r h u m a n f o o d as a pulse or as a green vegetable. The
l i t t l e research tha t has been done on this c rop has been ma in l y fo r i m p r o v i n g its g ra in
yields by reduc ing losses f r o m weeds, pests, and diseases, selecting f o r h igher -y ie ld ing
genotypes, and i m p r o v i n g general c rop agronomy. However, the other po ten t ia l uses
of p igeonpea, as l ivestock feed and forage, have barely been real ized. The t remendous
genetic d ivers i ty tha t exists in th is c rop in forage yields and its var ious qual i t ies, such
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as C P , shou ld be screened fo r , a long w i t h g ra in y ie lds, in a l l na t iona l and in te rna t iona l
centers tha t col lect and screen pigeonpea germplasm. The In te rna t i ona l Crops
Research Ins t i tu te fo r the S e m i - A r i d T rop ics ( I C R I S A T ) , wh i c h has the g loba l
mandate fo r th is c rop , shou ld consider i nc l ud i ng forage yields and other related
qual i t ies in the i r descr ip tor l ists fo r each pigeonpea entry in the i r germplasm bank.
Th is i n f o r m a t i o n w o u l d be very useful to the poo r farmers in A f r i c a n and As ian
countr ies where new i m p r o v e d pigeonpea variet ies w o u l d be most useful i f they were
h igh-y ie ld ing in b o t h foodgra in and good-qua l i t y forage fo r l ivestock.

A t t e n t i o n shou ld also be g iven to more integrated and complete u t i l i z a t i o n o f
p igeonpea as a good source of n i t rogen fo r the farmers ' land , w h i c h is n i t rogen
def ic ient, and to the many uses of its stems.
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