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Dro(ught has returned to the Sahel zone of 
Africa with increased severity. in 11 3, crops 
were sown one nofith later than normal in 
the densely populated seniiarid Zorn of 
Senegal CMe to the late arrival of tl Iinls. 
The total rain fall during the gro'in! season 
wvas Ihe Iowe, t ever recorded, and crop 
vields were extremely small. For the previ-
O1s year, rainfall wa, also0 much less than 
average in seemiarid Soiegal . The Sahel zone 
is close to the Sahara Desert, and in addiilion 
to being dry, it is hot. In Ihese hot, dry, and 
harsh conlditionms, (O\pvea and variois mlil-
lets appear to he the only crops with the 
ability to pOdluce useful quantities of food 
during dry years. In 1982 and 6983,farmers 
in seiriarid Senegal had to rely more heavily 
on cowpeas because their other crops failed 
to produce much food. 

A Bean/Cowpea CRSP project conducted 
by the Senegalcse Institute for Agricultural 
Research (ISRA) and the University of 
California (UC Rivcrsicle and! UC Davis) is 
developing improv'ed cowpea p)roducLtion 
systems for this harsh environment. Over 
the short period of lhree years, this project 
has enabled ISRA and UC to develop a 
cowpca research team which is working on 
many critical aspects of. cowpea prodluction 
systens. The University of California is pro-
viding the Senegalese members of the teari 
with cowpea strains having improved aclap-
tation to drough and heat, technical advice, 
anid training opportunities. The ISRA scien-
tists are conducting the research inSenegal 
needed to develop and evaluate new vari-

eties of cowpe-s and improved management 
methods. 

Varieties with improved drought adapta­
tion will make an important contribution to 
the development of improved ccwpea pro­
duction systems for the harsh conditions of 
northern Senegal. ISRA scientists have de­
termined that early-maturing cowpea varie­
ties woulld be useful inthis region. Summer 
conditions in California are ideal for select­
ing early covpea strains that are insensitive 
to Clay length. 

Scientists ai UCR crossed cowpeas from 
Senegal and California and selected erect 
strains having extrenie earliness and excel­
lent seed quality. ISRA scientists have now 
evaluated these st.'ains in comparison with 
local cowpeas. Performance trials conclucted 
in tvo locations ir the semiarid zone of 
Scnegal over three years have demonstrated 
that, even with low rainfall and an extremely 
short growing season, the best early cow­
peas from UCR can produce moderately 
high yields. In 1982 at Louga on dry, sandy 
soil and with high moistire evaporation, 
these cowpeas yielded 1,000 kg/ha during a 
growing season of only 60 clays with only 180 
mm of rain. Forty-nine clays after sowing, the 
early UCR cowpeas had substantial numbers 
o ialLire pods (plate 1), whereas Sahelian 
cowpeas sown at the same time only had 
just h)egun to produce pods (plate 2). Diring 
the record drought of 1983 with rainfall of 
only 130 mi, the best cowpeas frorn UCR 
and UCD produced 50% more than the best 
local cowpeas in the trials. In addition, these 
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Studies inl(ti ate that (11e Of the prostlrale 
cowpeas trom Sen ,gal has lIhe a)ility to pro-
chiice (CX(lllI \,iV(ls in (fry years, providling 
the growing0 '-,a5(, is riot too ,hort. Trials 
are niw hering planitd to test the bust (ow-
peas I rIio Sc'negal ani( UC on tarniers' 
filds. \Ve ariti(lte lhat ainers who plant 
)ot1h types o! (o.'p'li -- the i)rostrate cow-
peas I li1 Sei )''a 11(' onestheeal,' erect 
ftron UC --- will l\'' i i10re .,tal)le food 
,upply ill this hars'h enirrirnieit where rain-
fall is highly\varillle. 

This project is ( mpc'rating with other or-
g.-nizatic ,n whi i h It11in,1 ciaI pportrC( ei' suLI 
from USA II). I he ISRA scientists ass( ciated 
wlli this (ilR.Ll pr ()j'ct are es ling cc)\,vpeas 
from the Inrtrnational Institute lor tlro)pical 
Agri(Lult r iri Nige'ria arid Iave clUnd that 
sorme of thcir early strains may he useful in 
the niortlh o! Senelal, whereas olher insect-
resistant slrains show (onsideratle pr-oiiise 
for the wellcr reg1ions to the south. In addi-
lion, the plrject has pro,'ided advanced 
C(OWl)Ua strains to ie USAI-fl-unded West-
ern SudLart Agricultural Research PIroject. 
Provisi,;i daea ilr(iM \'icd tests in lhe Sucaii 
in 1983 undci er ha rs lioilditioii in a dry Ioca-
in there indi(at e I ha lh e best strains 

firori ISRA and UCR proLuc:ed seven times 

PI ite I: Varietal hest in 1982 at loUga, enIc''dl vWith early 

U CR ciwpea, ,hown 4) otays aft(r sowing. 

iiore \'iel(l thani the ho(st local Sudanese 
covpeas. 

Longer-t er resea rch is heing condIUCled 
to develop cowpeas with greater drought re­
sistance. At UCR, a field niethod has been 
developed to select cowpeas with more ex­
tensive Ioots under drougtl. CowIpea strains 
have heen dis( overed \%hiciih have ciler­
erices in1 rooting and mo0isture extraction 
from the soil. Crosses have heen maIde to 
(:onihine the desirahle characteristics that 
confer adaptation to drought, and the prog­
uny will he s-(creened in California in the 
sumi iier of 1984. At UCD, cowpeas with clif­
ferent birancihing and tru iting patterns have 
bcen developed. The extent to which they 
incorporalte carbohydrates into seed is being 
evalIaA',d heca rie increased partlitioining Of 
dry matler to seed should he a desirable 
characteristic for dry enviroinments. Cow­
peas sele .ted by the researci projects at 
UCR and UCD will be made available to ihe 
ISRA scientists for testing in Sene al the fol­

vowing year. 
Substantial progress has been macle in 

solving what may lie a major Piroblem for 
cowpeas in tie tropics - heat stress. Sc:ien­
tists at UCR have demonstrated un der con-

Plate 2: 	 Varietal test in I9t82at iLouga, Senegal With 
Sahelian (owpuas at 41) days sown at Ille same 
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trolliI t( rn uIt eil (lIit strains which aire adap ed tIifarmer 
". II t' I () l ( IIi (,II i (liion,anII e S inSenegal. W e 

M ( r I 1 1j 1 Ih (anl have anal;11V/(i P,i ,'ul( as 'tr e ,gal, I terl)eratlIre, data from tr opi­
,
I Ian , it Oi I i i ina 'le ,I)ollina- t( lt inII w o rldlld '(, ralt (al o l i(- ciferent parts of the 

ll 1001() p(il swi, ail li\ \imlvs Mny~r~ 0it Midirmwuiit hlt imprlo\'e lheat tolerance 
11w tix\, t' . Imow Ali(a, that we have' ,, ll iiil r(O' () tww ,'ielrls in m any areas 

, , l lral' thiglhn l)(ialir w t O ,')as ,rt' e in,ri t l s at hetre ,rowlIn, ,pe(c ially 
thtt\(rii'IOrttli~i (. lwvI\d'( parts o1(isiovtrdI \\est AIr-ita and(India. 

It\\ \ i(m i ( ,v,)a,whi h h( iuil The -,sseiti e(f thik I)loje( t isthat Atrican1-,tiLl star 
hiel li a(,ite. \\i ' iilov ilt orporatil -,iellists aInd larmers are \orking to solve 
il,(I(,,irl lt,( hi ram l Itlinli vvietri(i, I(r their Own 100(d Il)tiMLu lion )rh)lIIems in co ­

\V",1 \IrlH a. ()tl SIn glIs (lll!gues lahoration with U( stienlists in key areas. 
hw Ilw, 0,I Sellte hitai t(lelant var- The approa(h is ti design modifi(ations to 
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thii Ir to a I irints, Iisedl ti)iill their the existing systems uise(h by tarmers (such 

\ lt trial. ',t i llist at Ual vrosse them as improved varieties with resislance to 
\%illIIl t(itti c l-1I(1 l owi\t)p is,and (1ro) Itl11(Ia heal, andlia ral improved low-input 
1iW' lir)g(i\ wir' huu ',(re tI tlndel('r (X- Ilaerent ntmetlods) that can be adopted 

im, H h I dI(I ii ln uthiiring hy tarn ers not rlii('Wl 11 Ind (tlns thlie and that do req st. ,an­
i i ll i inI piI)rial Valk'\, t <aliftirnia. Som111e inilreases in ( Of!)plitredit, e(luip­lial C 

(I lic prlogeny hadmI si)Lst lanial heal lotler- ment, or agricultLural chemicals which are 
till((1 irlittl(tIw \I l i ilaIhililyIto set otds diti(uL It(i Obtain. 

iii itit Ivli ontilils (plate i).Most I his proje(I is located inone 0f the harsh­
ti a, ,It1 lttl (oil- enviroinlments tbr agri(ulture Oil\'rV ttw in these hlt est earth, 

tliliit illak, 4i. ,t(iii htal-Itlcrai l ,elec(- and Iotr I1ltmaicrity oitlhe larms water is not 
ions wa',i n l our S(in(' <i(le( olleagtueS availahle lor irrigation. It will not be possible 
,t tir la l 11nIdl 1iittlg. Ilhey will grow to achieve the high yil(lS poissibile with Ihe 

IhI, ~in Iin ii0 id methods of the "reeII here.U, ,il 11 h1 InIer 1984, RevoIlution'" 
(v,ilu,il their prlo(rnidIci(, adil sele(t those H(iwever, even mo(est increases in cowpea 

yields woulId have a majoIr impact on the 

4 t. I'li, '-."4: ( nPnvettiina h t(,1sen sitivt a gr )winiv) (l g 
i r Ilirs,1 .hotl (t)l(ili l,s Im perial V lletill y,
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standards of liv'ng of the many Suhl),isence 
farm families who depend on raifnied ( rop 
production in hot, semiarid Africa. 

A major advantage of working c(ollabora-
tively with colleagues in countries sUch as 
Senegal is that the work has more likelihood 
of long-term continuation than projets 
mainly conducted by US scientists. A disad-
vantage of this overall approach 
may requi re longer time. A critical 
national propram scienti'os must 
substantial professional training if 

is that it 
mass of 
receive 

the pro-
grans over the lon, term are to develop im-
proved tech nology that is specifically 
adapted to the harsh conditions which con-
front African farmers throughout the region. 
However, it should also be recognized that 

long-term support for collaborative research 
projects has additional benefits - the es­
sence of true cooperation is that it can be 
mutually beneficial. Thie cowpea germplaSm 
with heat tolerance obtained by this project 
in Africa is now being used by scientists at 
UCR to develop improved varieties for hot 
regions of the US. The cowpeas with im­
proved partitioning of carbohydrate to seeds 
being developed at UCD will be useful in 
the US as well as Africa and elsewhere. Fi­
nally, it should be recognized that the im­
proved understanding among people that 
can be gained from long-term collaborative 
projects has suh-stantial value, especially for 
relations among the people of the US and the 
turbulent continent of Africa. 
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