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eanCowpea C llabortiLk'e 'searchSup ort Program~
 
CRS ) is a researchl ad training patnershi ipvgUSLandng 


tu hiveries Hos Country (H) Fricult at1 institutions i 
Gricln Jnea and te.S gec for international 

Dplop qD. ;HC and S' scientis ts particcipati in,the CR SP
 
aven-ae] h eit~i~ti hc are' 


t ei'fbundatEirn of the program., Tihe invstments are both prfs
 
',ionaland personal as,%?over the las fv-lsya,-tese 4 q 
scientists have annually Yisited one anoher's laboiratorie, field 
sites and hom~es. -By virtue 9f this in~teraction, thley. hav'e > 

~exchangedJ u de rstaridings about their respective cultural and 

Inlhoughtfuriscsi among thesekprofessionals, various 
W,'points of ,view have been shared in attempts to',identify research: 

'strat~egi~s which will contribute to human WeI1-beiriq throughout, 
the world.'F rnt~ o c ea u 

class and disciplinary perspectives, their interactions nave opened
 
up new horfionrs for the developmnentand applicatio~n of evolving,
 
scice and-technology.j The researchers,,4mostof 'whom were
 

, rstling With~ global issu es'independ,ent4y long before comingA
 
k together, in the CRSP, have, fondthe collaboration stimuiating'and 

hae experienced nelw powein the expanded peer relationships. 
The, nternational -traffic of scoaronferring across part ic ipating 
countries ihlgt the muulbnft of the relationships. 

W a'vl dfo the,.investments? 4What a're the features
 
which u~nitethe4 participants srengthen the network an& 'contrib~ute
 
to the suiccess? i
 

It is'too trite to say the world is small. But it, is indeed a' fact 
thtpobiem -in even the smlet oIs eoecounrties of the.' 

ta ps aestdmothemote g. 
e-..world can radiate their, impactI brud~egoe;official and 
0
 

natiojial. terms of trae, and the inevil '"eveer of 3ll forms of
 
unofficial acts of,.aggression d"6mestic~irifkencs'ote4ne 

he..Noccuntry uan aoid b~ing affected by"
 
-the :xpanded~useof chemicals andrworldwide polluition or the ~
 
~social arid politicalieffects of so maysvrl'tesdntoa
 
econie6''s. All if th-ese-issues demonsirat& that the US too lacks '~' 

immunit~y from' the ,unemployment, povert'y, hunger, dirought, 
infestation~ad~ies problems suffered by man'jother n~ations. 

-in rea iLt, th~e US~sl also a developing couintry which will b'enefit 
roma sarngf, nolede, ndresources. It too willbbenefit 

h--from he strengthening~of national institutions around the ol 

N -c llabi thrate whih itcan 

4 
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.. There areb in every society, peopl'e i n who m criticalaspects of.
their culture's kno~wledge hae been u ested. So'me ofLee 
R O~ aesinitanscoasOtes@-fay 	 peol,
frequently withoicut fomleuain h aercie rdtoa
wsyisdoms honed~fromgenerations'of tial and error. Some of tee 
pand womni have a vision thtin an *apoptmen 	 cotet this~ 

~knowledge an~ contribute to'bv g~h rsiq sca~ devrn 

son 	 serhfrast seekout one anteasetsk, isclearly
beyond~~tecpci oafew.> World hdrige r arid malnutrition, are<the facus of CRSP;pe5opl~~hoae 'darud hQomddtie~bansa e w o~aecoalesce4'rudt~ two . 

commodities beas adcwpebs. In so doing, they have buil~anetorkwhih polstheir resp&ective knowledge~and resources f~rincreasing the availability of ths motn rti-ihfosThis document describes~the- extent of their Efforts. 

The 	 introduction presents basic information on the CRSP. It is
followed by the updated CRSP Global Plan on which the program is
based. The third section discusses briefly the si~atus of each of the 
major constraints to the availability of beans and cowpeas and pre-sents what the CRSP has accomplished thus far Cobward the allevia
tion of those constraints. A list of individual achievements is 
included at the end of that section. Finally, asumrsteen 
and brie f financial report cocuetedocument. 

The 	impact from this fir-st 5.6 years is just beginniing. It is,
-likely that the networkestalished here will far outlive thpCRSP
because CFRSP people, who may differ in so many outwardiy. 
ypearin ways, have acknowledged a basic vulnerability. This
bean, for example, reodrains destroyed over 50 percent of thebencrop in Michigan, the leading dry bean producing state in theUS. Sophisticated production ' echnology was of little use. It is 

>7 clear th'at none of us is withcut risks or, likewise, without resources.-
In the lonfg r~un, we are unitedby both an understanding of our
ultimate dependence on nature and a collective appreciation of our

4>7< need for one another in meeting-its challenge. 

-. ~~. 	 Pat Barnes-McConnell , 

Director 
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IN1ROD UCTIO0 N 

FoI jwng 'a' two-year~ plannin , period, th enC~eCS
 
wasIp Ieme ted in'OtoberP 1980 with funds from the Ub ,Agencyk
 

foiv Intr nJDeve~mn (AID)as authorized by the Board Jfor 
 4 

4nra Lion@]Foodc and Aqricrultutrat'Development BF ne
 
al ftheF-orei nAs~istanob Act designated "1Farine Preven

t~~io~fieib f~~~6winiic"
 
rnt was i6n ef fectfofiv yeas and senmnh h
 

-ew extensiorngrant was a rd to coniu h'ok-:Ts
 
docue por f progress during that original, time period.
"L isa r 

Orgnzed to bing toge~tber the reources of Hyost Country
 
(H4C)~an:Srs c institutionis, th'e CRSP was concerned w'Tth
 
~addffe~1~rt<a prbe inhibiting bean and~cowpea production
 
an ogimton seilyi those areas of th'e w'orld where
 
thsepfoods are imrant inh umn ~rdiets It'was understood that
 
the achievements would also be useful for US, bean and cowpea
 

-gr'owers- The international scientific community that evolved has 
Yenjoyedia strengthened bean/cowipea research and training capacity 
as a re , ilt of these effor'ts.4 

D~ur~ing the original grant, the CRSP worked with eight 
conre in Africa (Botswana,* Cam~eroon,* Kenya, Malavw, ~4
 
N~ igeria,* Senegal,* Tanzania* and Uganda) and six countries <in 
 4 

Latin Arierica' (Brazil,* Dominican Republic,* Ecuador, Guatemala,* 
>Honduras~* and Mexico*). These efforts, encompassing joint4 
~ resear jh'&s~vell as trainjing f students from the U~S and developing 
conris eoedfrom a'comrehnsv glba pln hiha 
developed4~durinq the planning years.V The Global Plan (pre'sernted in 
its entirety, in4 the following section), oeriodically update~d and4 
moiid@ aporae is the framnework which~has guiided the' 
evolution of the CRSP iniine vith international bean and cowpea 
reeac nees ndresources. 44 . 44 

.-4~4'Sipilar to the mov'ement of severat decades ago which-estab

lishedttie n itork 'of International Agricultural Research Centers
 
(IARCS) h CRSP -con)tex- as intro'duced into an~ evolving' inter-~ 

4.national agiutrleerh nd deavelopment system as a-new 
<.4sand needed 'component' A'ccordin~g to.extens~ive" external,reviews, 

tisa4costeffective mod1, m4.4.44 a pr .aciies ca
 
international role 66sd~' tem~ae ahdcaabriiothe r
 

inentoa lua~eerhorganizations. Crtia among '-<#-~

4Ttemoe' char'acteristics are: ~ ~44 ~ 44>
 

44,4.444*Countries wth oging Bean/Cowpea CRSP projectssA1<, 4 44 .. 44. 

; 4 j. J 

4 .4444444'.~4~44. 
4 

f-f4.4q. 

4 4."4 r4,4 



3~ The LUeen~dous size of there o rce 	 '6pre~b 	 d6~ 
array olQfartcipat irg US universities, whose resoure nld 

~th~e 	prfesinalex per ise, tie rlae ongon Leaching apdtresearch program~s ,the etsie serc faicilities and.~hdm isLrative support~structure of'theU Lad CIrdn teri 

2.The diversity fpoesoa icilnsaalbet contribute 

;;; all~Iyrewerded for, collaborating acros~s national b,'undaries with 
3'Wother~ participating scientists. 

th 
ot6her iiblic a!d private research organizations by broadening anddeeenig 4 heoverl re 6rcjujport base and the link~ages wich

~''' reinforce the intern'ational agricultural research system.i 

Thus,CSPcomplements and supplements IAR~s 3nd 

ingjin a highly acceptable4, interactiveia
Perom- : 

e-node for agricultura 
343development,, 'h6CRSP brings the diverse, largely untapped

resources o6f 4US penters of excellenceinto colj'aboratjve interna-~
tional researc~nd training activities. -Through these efforts,4 the'WKS 	 CRSP is, extending the worldwide network of institutions and ~~~4
individuals cooperaLingyI'irnportant ben n~owe-eae
research. More broadly over time-i, ithelps4'fashion arnd strengthen'
enduring linkages throughout the~ international. agricultural

* ~3~4~t research and development system.' 

The following example highlights the importance of the cotri
butions made by the CRSP in the establishment oflInkages amongj. 

,national programs, interq; ional research organizatiohs and th'e USagricultural research system includinI 
nstitutes. The, head'o'f the bean prgrUam and privTat reearctly.spoken, f the mrutually enhancing features of the an/Cow~pbaCRSP and 4CIAThe of~his poinl'ts regarding the CRSP3,rolear4

especial Iyi II,ust a iye 

4, 1. 	 CRSP basic research4is makin'g important contributions to~thei[ability oif CIAT~to advanceits pr,pgram. The viraUwork~of the4' 4 
Was instjgton State:Univers'i ty/ranzania jpoject, th'e BNF workc'
of the.University-, f W4scorsin/Brazil project, the work on 

'.>3biolodical cotro of. insects of'the'.ovce Thompsonnsiue 
43a' i44 prjet an LII-IU het nd droughtLwuieOft 6U~ves 

'3, .4f~difoniaRiverside/Senegal project,-are all ex'agiles of,.4 j , 3 ~;,j ~ ~~~"",CRSP! research whose output, is being incorporated into'4 4. >''"' 

'~:~ 44 in t443.4'.-,. centeri research.4 "'. 4- '" 

2. CRSP cnrbtosto' nat~ion@] programs streng t.hen CIAT'sr~;$eserch effect'veness especiGlly where, the na tio4nalprograms~, 

.- ,74. 
3 

I4L. 
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ae@Kea ter so .,ubers,6pro es io e t,af 
t e Ifo , es faH1 ~ 

ca o o~op rsarionactreerh , 

are beln 6std th WOI ISsperior and the aeil
oingoOb 	 epice 

&1n~ eve QEpea t rougo .CRPreaq 'asbthose~ 
fromC IAT. programs strength,6 &d in this way are more ~ 
receptietopaticipation with CIAT research and the 4 
patcpnsaemr rfesoal.cniet The materials 
generated are mnuch imoroved a d tr 'nsferabbIeto othier CIAT 

a, of that rserpar 	 b tjeI sion of 

'ianie 'aing ymic I ihyin the flow~~I~ 
of 	profesionaltitacin acsbsequerit. research achieve 
mentrs o the tdtiiai ~hIa research 'system.,: This isin~ 

contast 	 CRSPo siuatins wihof teni existed beforeth
~when, many nationial program~s wee eegee an, workjihad ~ 
beguni to bog dow'n.2 

3. CSPraiingfor,[-C students nbt-onlW adds to the critical 
m~ass of pro fessionalsiin na tion'al. programs, t~ho stu~dents also .,

'(awd'kwithrspecialist't the universities onoIlubb 
research proble m v lich aie a bottleneckIn agricultural

~!~development' 	and (b)themselves moveeasly' among the 
national ,programs, C.RSP institutions and, the IAR~s, strength-' 

q 

~hhgthese 'nkages, in the process of their~ training. Tus,,'not 
z~' only are they well- rained,. but they a~realso doing rosearch~' 

highly relevan t to the"national prgasad h A~ hr 
research progress hadboen blocked. In addit ion, the9 
Sreinforce, the ine-porr- ikgswhc~il be mutually

;beneficiabto al parties. The CIAT b~ean program deader cited 
"~ 

~the MVSU/ Malawi, pro'et in regadothispoint.: As CIAT ' 
Smoves more suibstantively, into? Afriathey s-ee-as one of their 
biggest challenges the vast genetic t'rgni of beanmtures common thogotcir ainegiogeemixugiuceti 	 reins of that conti

nen.BecuseWestern research has, traditionally been, based 
, ,on pure'linebs, he feels the products of ,the NJSU/Maldwi

project's research (genetic~agronomic anjd SOCio' C.Ultural) Will 
be.n'absolute must-- the baseline data and underst'anding of ~ 

Q he',yster are allJ requisrites f6r CIAT'SILWork beingiinitiated in
thaL region. 'Studentsfrom, Malawi coniitnue to betrained inJ 
ma ~ u' related 4disciplines 'for ,futurework with thedifrn 
national beanijprogram. 

Reinforcigtis position, the SPEtraEv3luioPne 
reports there is'good evidence that:1J < ,

3 	 



I. _'Te GR'SP'is a.mech@:nis which supports bet~er equity within 

effct~ive way td transfer and build greater capacity to 

research tlars engagedin developIen't actiy 'The modelcdevelops a pattern of in~racot hi erarchd'b~ 
coiiegiali'nature, providing~an importan~t avenu~e for 'he 

process.~ I 

-'r-711 

an 

pi ~tos one prfesonlh n t 6veof scence 
~~ ve~hic e for t e contribuino cecehooytodvlpeta a necessary but insufficizent 

paf~tniong with such, ft&CRSPa government-pricing poicy@nd-ex'"6'nson,'1Assuh, heCR5Pis a'n impod'tant component~of2~< Sbl'ea assac rga contributing to the~.th 
~ ~':e world' hunger.j 

3 Th~e CI SPhs sontse f 'tobe a r 'pimethod 'of generating~+
tcnoog7~itin ~ specific needs of HsContries.. It is;.f 

San 

~~solve problems and generate new knowledge. -

4. 	 The actual research, involving the collaboration of scientistsj~
,cros-nationally, and the training of new, professionals
effectively support the institution-building components of thisi~ 

~~ ~CRSI Both. within the African and Latin American regions,. j
and across regional lines, professionial networks are evolvig,

Swhich strengthen the institutional capacities of partib ipating~
~organizations.,g~ 

5. 	 The CRSP training resources effectively, utilize a variety ofjpj
train ing modes (degree/tion-deg rebfcwn,,al/informal,
'domestic/ international) directlIy geared and~linked' to the 

f thepocountriesto.Further, HCstudents have theopotniyt stu y in the US with'US professors'whoarworking onbehalf of the students' ow~n~countrles and 
freqenty arworking inemitnty i'these countri es.A 

6. 	 The CRSP has3 attracted alrem ar .kable number of US and HC4' 
.scientists., In the'US it has strengthened the interest and
capability,.of US institutions to'understand a-nd participa in 

:~2j2Tz~deelop'men't. ~~j

7. 	 Th C supports atninto the-role of women in agricul-~tuen the involvebent of Women 'n its projects., Jt has,, 
'- improved the iftti udfe of~male professionials toward wor ing~v

~~wth professional worpen. Atte nt-ion is being pa id to-efotst 
~~advance womn, throug~iout the'system. 

8. heCRPinevlvnga problem-i solving n'etwork, has~*~developed a communi~pty of US and H-C scientists for' scientfic 

-P4 

http:capability,.of
mailto:a.mech@:nis


a t iholCai dvelop' erit wich should prove itself
 
oruc~iveve lt elon LterM.
 

,add ition rt ee ific con tribvtipst

frtisodi hi respedbs t US agriculture
 

Prdctbl, hea 	 d copecultivarsi!otr eandtcnlge 

directly and 'indirectly'6te 	 sueroLo Lhldvlpeo 
cutiar ad e' -t~he United States.~,odctontchoo 

2. 	 An imporat~r. 1ateci activity of mostCRSP proj~cts is the,"~<w
 
.,cting, des1:iilng, ctaloguing and consein benn
.o

~covpegelasm.ThesL irrpacablegntcrsucswl
 
btcom'- ailable over tirre tothe United'States'bnd. to other
 

Sbean a6d'owpe a.growing nations ad hrfrwl
 
icraeterneaddiversity of genetic stocks available~for


improvembnt programs.	 
< 

3. 	 ,.ve resources and procedures for 'the control of pess and 
~YY.diseases in bean and cowpea production are ..emerging, -i.e., 

insect pa thogens, antiserum proced~ires to assess virus strains
 
inpant material. These~new tech~nologies-willi not only


~support legume improvemnent programns in the US and other
 
2legume-prodiucing orrebu hywl also' expedite, the
 
ability-of nations-to utilize one-alnotersxplant material in
 

~'adaptation trials and iprovemen~tprograms across national
 

focus on"Improvnthe'hurn n nutri tignal charaicterlistics-'of'> 
ben cwpsthog breeing proctssing and fooid ~ 
'science programs. This focus can be expected to, have a

~al'utory impact3 on~bean/cowpea production research, as well
 
' shomeand commercial processing w'hich ultinmately will'
 

4contribute to Unilted States indstrial inter sts. 

~Jhus, as. an'organized and 'omh~prehensiveeo research ~~ 
projets, 4t ~CRSP has become an imiportant part of the agri

cutrlssem. Olarlfication of its-mandate and presentation of
its susqetacm~het 	 are given 'in the sectis which 

4 	 4 

5 . 44 4 	 4 4 
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THE GLOBAL PLAN OF THE BEAN/COWPEA CRSP 

INTRODULCTION 

Th eBeaiCopea CRSP.m aikes'ava ilable toteitrain
 
agric ltural research and development system a new avenue to the,


US agicutua research network. In so doin~g this CRSP'is
 
expected to make impbrtant~contributioris t the,'resolution of, ' 
difficultiand persisten~t problems associated 4witihbean,,andcowp'ea 

prdctinand utilization in areas lof the /odwhere thyar 

Thersor !nl~rant 6o5oia documrent, operational' for~the first 

yeasput fawrd thellwn goa of the' Bean/Cowpea CRSP:
 

0hegoalefllw
 
The o of this program is to make a significant contri

'bto to improving ,the living conditions of small-farm 
Sproducers in LDCs and increasing availability of low-cost 

nutritiolus foodst uffs in the marketplace fof' the rural and ~ 
~urban poor in LO4Cs. 

'' 

PROGRAM PURPOSE 4 

The original~gran~t document, further identifies the foliowing
 
,purpose -of thie CRSP:, , 
 ' 

fhenancial aod hmanor is to organize and mobilize
fnniladhmnresources necessary for mounting a, 

44major muifti-institution'ai US-L2DC collab~orative, effort of
 
reeac a'1training in bean~and cowpea-related areas.,
 

THE GLOBAL'P'LAN A 

The ~CR.SP is top stimulate and support cmoiyrelated

collabortv'rsearch among' AID, thcUS Land-Crant un iversityK 
 .< 

Somnty,!(w ith,'limited contributions from the 'US Departmb"nt of
 
Aricultuire), private 'institutks;'Host Cbun'try institutions and
 

identified... International.. Agricultural.. Research .. ...... ....
... .. 

agqressjve--collaborative efforts are to focus on the identified
,persistent constralints tobaand 5 6wpea, production and utiliza 

Lion. Thus, this CRSRP'Gloa Pa to increase bean and cowpea 
A 

clvailawbiit, prer ets an ogarized set of resear'ch'e fot. he r 
designed to address the specific constraints, in representative

~agro-ecodlogical are as f the world where beans and cowpeas are 

'4 .4 4,.''' 4... 4 

4 

i 



grown~. The, el eepts'of th plr'ue the bean and cwpea,
constraintsi the groups to be servd,* the countrieschosen for 
colbrtin4h pricpatng USnstitutions and th~e guidelines.

~an~d policies, \yhichiprovide direjbio fr i pgrani.f The'necwk 
0of cio ,tists etabl ished; bytis:CRSP will make acesible, to$. 
interested porrsi h SadHs xets o-polm 

COMMODITY ELEMENTS 2 

it Was 'determinedth at, Phaseolus vulgarisad~gauiuclt 
*~would be thefocus of this program., Although ther'e are other > 

legumes to-which research.,could make an importan, contribution,:q~r 	 these two were con~sidered 'the most critical ones worldwide and the~ 
ones for which' rese ar hexperti's'e was most availale nt~eUl<~~ 

~ ~'.CONSTRAIN~JELEMENTSV 

Through visits to Host Countries, communications w~ith official ~ 
(,Hrpreenatives and rviw oprpit literature, th ao 

S constraints to bean and cowpea availabilitywere identifiedi. This 
information was documented in the resulting state-of-the-art 
pulcto (Adams, M. VW. 1984. Beans--Cowpeas: Production 
Constria-nts and National Programs. East Lansing, MI: MSU, 

SB ean/Cowpea CFRSP Management Office) and became the basis for 
the development of projects in representative regions. 

The constraints identified am~ as follow: 

1Limitatn'du to insects 
2. 1-irnitations due to diseasesV 

.,,Pln responselitaon 

-4. Limitations of the physical environmentV 
'.Production-consumpt ion eoois amn ytm
 

~~~ PVVVV
~sodao-cultural factors 

6. Storag, foo preparation, ntionand healthVV 
~V~;.:VVVVVV7. "Education, training and research capability------

9VV	 V 

SEVC ELEMENTS~ 

Em~V'V V~ass plcd sevcnis, on the ned ofsal.c 
whoVV women 

farmers, Valespe ave th maorrspnsbliV~ 

fam~~~~~~~yV to foo a"V prcjVVn nrb tonC rm h Vrolu' 

soclal'sciences~wel's ~ heVVVVVVVVcincs ~ reimoren-i Vs ~ ~ 
~ ~ groerreac~~~~ ~ ~ ing thsVpJItohwil also V'nf 

VVV V10 

SER.ICE ELEM NTS 	 ~VV'V V 	 V V VV VV-o 



' n 

tot 

GEGAHCELEMENT ', 

Because sensitivity to daylength, temp6erature and 'rainfall
 
patterns. are, important in thnsdaptation ofeeans and owpeas,
 
countries providing a range af'\,goro-ecological conditions were
 
choser'-nA the research. The ALCountries currnl,M 

p'4articipating in this CRSP are~
 

~AFRICA LATIN AMERICA 

~>,Botswana Nigeria Brazi1\ H-onduras 
"~Cameroon Seneg'al Dominican Republic Mexico,
 

'~,'Malawi ,Tanzania Guatemaila& 
, 


Collabora ng wih hs.nations areth 6 fol6 n US 
*,. stitut ios:i ~ t hs lWn,~ 

SBoyce~hmsnIsiu taa NwYork;" 
'"'Colorado St~te..nliversity* Fort Coilis Clorado
 

.,,pneU Uhiversity* Ithaca,4 rN vwork
 
4 I o1 % F i , 1,! .<) ;, }, ]i 1 1 ii ] : 

'] !5! I< <ig~l 411<'i ~,U4 ' ]/i' Ii<rliI! kKansas State University, Manhattan, KIansas !!ii1 '. i1=1h!i 
.'!iiiiifi!1 ii~~ii!lili:i !];
,i; );~i iii ! )i:: iii~7' 


MihianState University,* East Lan'sing, Michigan ~~ 
'Wnivc~rsity of California,* jRverside',.C'1if'ri 

Uiesitv of Georgia,* Athens, Geor'gia " *-~' ' 

Unvriyof Illinois, Urbana, Illinois ~"~ i j'~',
'niversity of Minnesota, St. Paul, Mineot 

University of Puerto RICO, ,j 1aya Giez Puerlto Rico6
 
University of Wis oni~4*,Madison, Wisonin
 

*Lead Ins~titujtions .~;W~~ -4 



4> proj r'e organizedto provide research. on the can 
Srains i ihenvries e e o 

~are import ant.,andi at locations wvhere re-sources necessary for theW~ 
collaboation exist. :Each:project is organized under

fnent of US lead institutin withB a US Prinei Investigtor (PI)! -j >:
 

to leadi the conduct of the joint research in th consrain al>in 
URSP are as follow:* 

oaaementage	 Host Country US PI/HC PITitle c6f Proj'ect 

Dev~elopment of Integrated Botswana .Jack< deMooyf 
owpea Production Systeas David Gollifer *-..... 

~in Semiarid Botswana -

-~ 	 Insect Pathogensin Cowpea Brazil Don Roberts/
Pest Management Systems Bonifacio Magalhaes 
for ~eveloping Nations 

olla 'c: tonw a tr -lrebr B t-ony-i-VIo -Pl.-T ti 
Identification of Supei-ior Brazil Fred Bliss/ -

Bean-Rhizobia Combinations Ricardo Araujo 
for Utilization in Cropping 
Systems Suitable to Small 
Farms in Brazil 

Pest Manageme~nt Strategies Cameroon Richard Chalfant/ 
for Optimizing Cowpea Zachee Bol 
Yields in Cameroon 

4Biology, Epidemiology, Dominican Dermnot Coyne/
Genetics and Breeding for Republic Freddy Saladin 
Resistance to Bacterial and 
Rust Pathogens of Be~ans 
(Phaseolus vulgaris U 
Agronomic, Sociological Guatemala Don Wallace/ 
and Genetic Aspects, of Bean, Porfirio Masaya
~Yied andAdoaptation, 

S improvement of Bean Produc- Honduras Jim Beaver/ 
tibn in Honduras throuigh Silvio Zuluaga 
Breeding for Multiple 

~~~Disease Resistance 	 --- 

*T'itle as approved for extension 

- '2 	 ;
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ability, of DryiarBe ysaans 

~Genetic, Agropnic~ad ' ;MQ a a Wayne Adams/ ~ K 

Socio-Cultural Analysis c,~ ~Wilson Msuku ~~~
 
Diversity among Bean La'nd- .
 
races ini Malawij<
 

~Improving Rc3istance to Mexico :Wayne Ada~ns/ j
 
Envirnment~al Stress in Beans IogelioR Leplz
 
through Gen~etic Selection for
 
CLarbohydrate Partitioning, Water
 
Us Efficiencby and Efficiency of
 
Biological Nitrogen Fjation 

KAppropriate Technology for Nigeria Kay McWatters/ 
Cowpea Preservation and Dickson N nanyelugo' 
Processing and a Study of Its
 
Socio-Ecoriomic Impact on
 

;Rural: Populations in~ Nigeria
 

7A Program to Develop Senegal Tony Hall/ 
Imnproved Cowpea Cultivars, M'baye Ndoye 
Management Methods and 
Storage Practices for 
Semiarid Zones / 

)~Breeding Beans'(Rhaseolus Tanzania Matt Silbernagel/
 
vulgaris L.) fcr DTs-ase, James Teri
 
Insect and Stress Resistance
 
and Determination of So6io-~
 
Economic Imrpact 'on Small
holder Farmn Families
 

STRUCTU RAL ELEMENTS 

>~7K~To~insure productive collaboration within the CRSP, projects 
&~are to be organized: 

1.T be individualJibut structuraly inegratfed in rdke~to make 
the maximum -research contribution' to increasing~the
 

~ availability of beans and -cowpeas,
 

2Toempiee ihn projects multidisciplinary research 
inertn pouto and non-production issues, 

3.T ou on researchin traditional settinigs, 

~1
 



7 

v 

4. 	 To build strongand collegial nprofessional relatioships am 
thbeHC arnd US resear ers in echprojec 

'& 5. To estalish Lin initernational,'network of bean and cowpearesearchers which will'enhanc omniaton linkages; 

~326. "To facilitdte thie d'issemination of appr~opriate tech'nologies 
4K' K'7- throughout the world; K 

. an Tesources available for both HCa Rd . 

8." To cotribute to the strengthening, of.HC institutions throughthe 	enhancement of facilities and equipment needed to supporti,-~ 
that research; 

9. 	 To contribute to the strengthening, of HC institutions through .a significant level of graduate and'undergraduate study, 
3~ 

~M~ short-term courses, conferences and workshops; 

10. To strengthen the role of women 3 i -3'.1!11
in agricultural research,
production, marketing, processing and food preparation
bec'ause of their primary role in~the production of beans and' 
cowpeas in many developing countries; 

11. 	 To be alert to mechanisms for information dissemination; and 

12. To provide an opportunity for private sector participation in
research activity and in the dissemination of project results. 

3 3 
..' 3 3 



ARICESOF THE GLOBAL PLAN 

>,Throuh ecollaborative&project activity,,HC as well-as US 
profsil tobestro a toaddress the 
cosrit 'f igpoutvpoesoa eainhp with, 
.one6 another. 'As firsfenunciated by Lhe founders of this CRSP, the~ 
specific contriiutions appropriate fromths US/I1C teams are, 

I.Wernust address,.collaboratively wihHC scientists, the , 

7 7Problems' of insect and disease control. We rayn the short
 
! ter, have't rely upon judicious use of 'non-persistent pesti

<K;cides and upon novel means of applying them (for example,
 
Spyrethrums and ultra-low volume sprayilng , but hlr the longer
 

; term, we must, rely on an integrated pest, management system
 
Which includes breeding pest resistant cultivars, protective
 
farmingpractices and biological, rather than expensive and
 
toxic, chemical control systems.
 

S2. We must support the evolution of more productive and more 
stable production systems. The evolving systems must main

~ tain their adaptation to the variety of conditions on small 
farmITs, utlzing blreeding for izgher yields and thirought 

improved mixed cropping management. 

3. We must address the problem of ineffioient nitrogen fixation and ' 
phosphorous utilization. In order to escape the tyranny of the 
spiralling costs of these plant nutrients, we can investigate the
 
development of more efficient cultivars as well as nitrogen
fixing bacteria and the evolution of more appropriate farming
 
~techniques. 

4. W e must work to overcome problems of drought thi"'ugh 
~ 	 breeding more drought resistant cultivars and the development
 

of farming systems that are efficient and conserving in their
 
use of water.
 

We must work toward better nutritive value and digestibility
 
~ of the food constituents of beans and cowpeas through
 

bredin supot Iemethods of food technology.
ad~b 

61J.~ We must promote the creation or operation of seed multiplica

tion programs in order toreach tesalsaefreswt 
seeds of Improved cultivars that are not only genetically

superior but that 'are of sound physical quality and free of
 

Sjseed-borne diseases. The issues of seed availability and credit
 
to women for seed purchases must also be addressed.
 

JA 	 5 "~ A1~ ' 	 A>." 
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7.We muntst, wvork to overcome or minimize'the problems' of hr
Seeds and long ciooking -tirie in beans'and cowpeas,. through 

~ ot, breeding andchthe- use of slimple storage or procesn
~tactics irn order to reduce'cooking timendfe rirmn~ 

8. 	 e-rusthlp'evovemethods of soaeand foodpraato
Lthat conserve the ful.1value of the dry grains without insect> 

Th depredatioin dthat pemt eeto ofl urtv capabil
L"mty of-these i~n r oher rsplanbe) 

~~ made ready for~consumption. There Must be no marked altera
~tion in' theb'grains that detracts from their acceptance as food. 

d.ietory reults znof tou interacting and sometimes contra- j
dicoryresltsof ariusagronomic interventions. We must,

therefore, carry out product Ion/consumpt ion- oriented research
with 	socio-economic analyses to assess the acceptability and~ 
agjro-economic feasibility of proposed interventions. Market
ing studies should, determine whether improvements, in terms 
of greater rL-alI gain to the farmer, can be made in the system. 

10. 	 W~e must give substantive consideration to major components
of the farming system and especially the human components. 
We must become sensitive to and,knowledgeable about~the ' 

~nique and multiple roles played by women and men in develop-
Ing countries as th'ey affect production and consurnption of 
beans and cowpeas. 

11. 	 We must attempt to maintain an acceptable ecology by
encouraging all collaborators to look specifically at the 
relationship ~of their research to the agronomic, social and
cultural context of the small-farm family. Researcher's will 
have to assess the potential of the -jrresearch for increasing or 
lessening the frequently overwhelming burden of daily living
for such families, an assessment which will suggest the level 
of acceptance that can be anticipated. .j 

12. 	 We must address a serious problem of research personnel 
availability by supporting the'training of indigenous profes
sional and' technical personnel. Trainees at all levels, 
including post-graduate students, will. need to' be supported in-

A, . order to help build a supply of skilled Individuals, both men and 
womren,;,who can conduct useful and needed research and 

~~'*7.i:extension work with beans and cowpeas. 

13. 	 We must facilitate th~e development of collaborative relation
ships, not only oetween US and HC scientists, but cr035
nationally among HC scientists themselves and among US 
scientists as~well. , . ,.," 

A'16 



CONCLUSION 
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PROFILE; OF GLOBAL PLAN ~,BEAN/COWPEA CRSP t' 

~Priniarycresearch attention:P 
Secondari~research attenion: Sl 

'" ~'~_____________BEA% ,,PEAS
 

Sf: BRZ DR GUAT HON INCP MAL MEX TNZ GBOT~ 8RZ CA ~ S 
UWI ULCOR UPR 14SLJ JMSU m1SU wS CUBIUGA V6GAUCR
 

1.Limitations due to insects P 1P P> KS 

2.< L mitations P P P S Pdue to disease 
S 

3.Plant response limitations P S S P P P
(genetics and breeding) 

4-iLimtatlons of~the physical. Pp P ,iienvironment P 

~5Production-consumption
~Yeconomics, farming systems' 

~6.::Nutrition,~food preparation, 
~ 7 health and storage 

7.Educatton;;training and<. 
>research capability 

~' 

P 

P 

PP 
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P P P 
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'P P tP 
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BEAN/COWPE CRSP 

Pr:)qram Goa ObjecieI Verifial idicator
 
NMake- asigrificent contribution 'to tDeepbetak{ mntrsac
 
the imrvment of H'Ing conditions ';results addressing Identified'"~
of small-farm producers Indeveloping ~ constraintsW 

ity of lwcostnutrItious food l' Stronger national research, program
- the~_ra tpiace-Jor.te rral an -__ -- 9de~ngidep ti fied constraints.- _ 

~~ ~ tives In,ways whichwill advance goal.~2 

Inc reased'part icipatIon of women. 

y'Purpose, Objectively Verifiable Indicators 

SOrganize andi mobilize financial and US/HC adm inistrat ions' support of
'human resources necessary for mount- projects.

Ia major multi- institutional US/HC

collaborative effort in research and 
 HC and US teams functioning with good~j~, training.1 -- working relationships established. 
SProvide the knowledge base necessary Research teams operating with effective
~i~to achieve significant advances in; level of equipmpnt, supplies and tech

-alleviating th~e principal.constraints- nical support.

toIpoe rdction, marketing and..


~utilization of beans and cowpeas In Effective communications aogalpr 
S4HCs, ticipants especially among those work-~" 

Ing on the same contraiitscrosssSImprove the capabilities ofHC Insti- projects.
~~tutions to. generate, adopt arid applyImproved knowledge to local condi-, Mechanism established for theidoti 

~~%tios. fcato~and support fU n HC mat 
~~3'~~'.'~~~ and femiale CRSP stuJdents., 42i<7J 

Usfu seodr dat Identified.a~ 

Improved research infrastructure with. 2~~ 
- laboratory and field research in'>

-~process. 

' 1 ' - - b  - 0 ~,- -- I'2 

http:tpiace-Jor.te


~ '~'LOG FRAME ~,. 

ua rep~t poiie EFood 2nd 
4 and nutrition problems'inth 

revilews. ~1~ ~ ~develop Ing,not Ions can be solved in4" 
;: 2:~~2!'(part, through research.k ,' 

-proria-resarc-tQ atr 
:mupldisciplinary' competence' afldr 4 

HC ivestentfn th proect 

Adaptation of findings by external 
ag aents: farmers, IARCs, 'extension 

Sagents, commercial4 interests. 
'43444"' ~' ' ' 

4'doIlncreased male a'ndespecially 
femnaie CRSP graduates in the 

profesiona pieie 

V4erif iers' 

~Smroothi management with good 

,communication with MO. 


>'US/HC~quarterly a4nd annual~reports.
~J4social7 

Formal comtet(f participants. 
4~ 

<Consistent pattern of student 
'>training established. 

4'-"Necessary 

~Documentation of secondary data. 

Colabratoribetwe~en US and HC can be' 
o f'rutual ibnfit. 

Achievement from this program can Q 2 ' 

the4 rural and urban poor.,reach 

~ ' 
Achievements of this program can~ con

v'tribuite to 'development in ways which 
not Increase the ma'Iiginalzation of 

women and-their families. ~'-

Assumptions 

HC will maintain interest in the 
commodity and in CRSP participation. '4 

' Coups and other forms of political or 
disturbances will'not be of a
 

magnitude at project sites as to
 
severely' and insurmountably affect
 
progress.
 

basic equipment,, facilities 
and supplies will be available or ac- 4 
quirable within reasonable time frame. 7~ 

SPrimary data analyses available inThr 

~r~ort anpulictiosstudents from which to draw for 

HlC contribuitions to, CRSP documented advanced training at least at the4 
in each year's budget analysis. seco'nda~ry school graduate level.~~' 

4~~~4'4 4 4 <,44*~'~ * ~ 4~21 
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~2 

d Outputs4 ~ 

stronger,~better, quality/yie'lds 'pas-,>i
sbeunderidentifiled constraints.wV~ 1? sbegefulcondition 

Greater undcrstanding byUSand H-C'6leborators of the'oc5io-clua ~"6 

"~* ~' ~ ~ >' ~"' '~ ~Products.of research packaged
sp~oratl~fro~uerue.Interest of wider International and

4 
IAynformation dissemination for a

2~variety of audien~ces. 

SProduction and utilization research

findings useful for the wider
~A444 research community. 


~ M~any male and female graduates of 
~ .> t~raining programs. 

'"'44.'.'-constraints 

);Objectively 

Necessary long- term/short- term 

I personnel from HC/Us institutions'"
 wocan 2communicate with each other. 

who 
Fian contributions from AID. andca 

UJS and HC Institutions. ',Annual 

~~47~' IManagement support from MO; US and 
HC4V'44-( Institution administrations. 

4 4 4of 

- . Equipment~such "as vehicles, lab, 
4field 

4and offlc'equlpmhent.' 
'4 '44 

F ac iIItsclItis and suppliles for HC/US 

~44 V4'Information and support from external 
4444j4groups. 

4 

BEAN/COWPEA CRSP 

ObjectivelZ Verifiable Injdicators 

~"Yieldincrease underanrayo
~tesfl ~ Saryoto which dev'eloped 

areresstancultvar ortolerant.~ 

Informational materials available.,
~2~~ < 

national research and deelpmnt
community4 In products. '~~ 

SBetter health among those making use>~
of project outputs. 

"' 

-~ 
Male and especially female graduates
returning to HC research Institutions. "~ 

Increased body of knowledge of 
to greater bean and cowpea 

production. I'"' 

VerifiableIndicators 

Annual allocation from AID. 
CRSP funds flowing ona reua b i 
to and HC 'research teams. 

plno okadbdt do 
ment with US/HC, contributions. > " 

Active bcsopn yamnsrtr 
US institutions with effective 

44levels of communication. /I 

, 44 

~~Frequent and regulr commun~cationA<4~4 
among AID, MO, US andf-1C'4. '~>''4'444 

Patiiato In CRSR research and/~~/triig acivt byxternal group""'
(Ie.,4.AID-sponsored FSR teams, IARCs,>9
USAID Missions).' "" V4 

4.2.444'4424'24~4, 4424444 2 2
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LOG-,FRAME (CON'T) ~* ;' A 

Verifiers Assumptions__ 

Yed4 ata from local an~d naioa There exists in te HCat leasteoa~~A7
 
ansusand scientific reports skieletal infrastructure far Informa-~
 

rsacfindings. lion dissemnintin.
 

Reports of projects, incorp~orate ~ There are HIC and US women sufficienitly 

agriculturlIformaton. prfesoa~m'omn to work their< 
waythrughthesysten when It'is 

Mtrasacknowledged as received ' opened to them.bym~an~y groups and increased con-4 
Sumner demand7 ' 

~Reqjuests from professional community

'for inform-iation and rsearch .. 
 . . .'*' 

products' increased.) /brtlcles ~ 
published and semintrrs presented. 

Site*visits. 

CRSP graduates Identified in HC 
reerch pasIti ons. 

""'Increased numbers of male and femali 

o' and, iorng-term, training. 

Publications, presentations. 

Ve'rifiers Assumptions 

Increase incmuiaon Initiated AID will generate necessary approvals

bypriianswt'n another.,. in timely fashion.
 

, Review of annual documents by AID will have funds available for'TC 'rJ BODY' use by the R-

AID letter of credit authorizing All fparthes mutaigInu w'~illcnit
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~~PROGRESS:REPORTit~ 

Aspresented~n~he Global Planf, seven cntait..areas
 
severely res~rc a ability,of nations 
to mak aalbe needed, ,
amou~nts of beans and'co jpeas. At the end, of, the, original'granL'~~KNj
period, US ~fnd HCr project 1eaders"from the CRSP, came together

Sto assess _(I),thei .progress.in each of these constreirnt 
' 

areas 
.- (Z)-currant'rlesearch-activi ties-and ( .seetdacivmet o--'"

date. A comprephen'sive listing of the significant research and 
trining accompli'-hm ents is included at the end of this sedtio' 

REPORT BY CONSTRAINT AREA7 

inset 1. LIMITATIONS DUE TO INSECTS 

Inset pstscause major losses of beans and cowpeas through-
Sout the world and are often re3ponsible for crop losses ranging 

Sfrom 30 to 100 percent. The plants are vulnerable to pest attack
 
from the seedling stage to harvest as well as in storage. Tradition
ally, beans ai d cowpeas have been high-risk crops with low yields

at the small-scale farm level. To reduce insect damage,, there is a
 
need to'develop integrated pest management strategies utilizing

insect resistant cultivars and inexpensive, as well as safe, pest

control methods, Which canmbe adopted by small-scale farmers.
 

The major insect pests of beans and cowpeas are leaf hoppers,
leaf beetles, cowpea curcullo, bean fly, aphids, thrips, legume pod 

borrspo-suc~ing bugs and bruchid storage beetles. S. 

The US and developing country entomologists irithe CRSP are

collaborating on the following activities:
 

1. Evaluating germplasm for insect resistance. 

2- Developing integrated pest management systems to control~ 
~ various insects. 

S3. Collecting andidtifyn isct pathogn to control insect,
~~$y pests. nin yigie pgno 

4. Bre eding Insect-resistant cultivars for small-scale farmers. 

5. Identifying storage techniques to control storage insects.,' 

<V-f. NNN27
 



The CRSP projects with a mUajor' commitment to insect related 
activities include: 

1. 	 "In... Pathogens in owpea Pest Manageent Systems for 
Devplrlaino (Nations" 

Boyce Thompson Insitute/Er presa Brasileira de Pesquisa 
uAgrpecuatriay[EMBRAPA(Brazil) 

2, "Pest M lanagement Strategies for Optimizing Cowp Yields inha 


SELCE A M 

bheanfy pahoei phusoi.sie 	 incorpare 	being or-tec-nt~lo 

L.Three bean cutvr eeidentified with reitneto the 
ated into the breeding programns in Tanzania and CIAT. 

3. In the Cameroon, the CRSP worked with the national program
to identify a high-yielding cultivar, TVX 3236. Seed demand ' 
for TVX 3236 has gone from five tons in 1984 to forty-seven 

.. tons in 986. With the pest management systems introduced 
by the'CRSPfrer a expect average yields of 600-1,200

klgims per hectare compared with 300 kilograms without 
the improved system. 

A. 	 Four cowpea cultivars ""ere identified that exhibited an 
antibiosis resistance to the cowpea aphid. It was also shown 
that aphid-resistant lines from IITA were not resistant to the 
Georgia population of the cowpea aphid, demonstrating that A 

-~ breeding strategies need to consider biotype differences in 
their programs. 
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11 LIMITATIONS DUE TO DISEASES~'~ 

~Diseases are among the production 6constP6'ih sdt.often~ ~~ 
c itedia's pro~blems by national bean anddcowpea research programs
anid regional and international research.1centers. Major bean'~ ;~''7~ 
diseases include rust, common bacterial blight, anthracnose -bean 
coftmo~n saic viuba odnmsi virus, angular leafspt 
web blight,:and;ahy stemdtlight'. Import'ant cowpea diseases 

iude-,bacterial'-1''blsh - e -bi*t a dsvea- in es-,7-

DDisease'control in beans and cowpeas is very important i
 

. stabilizing and/or increasing yields. Many of the diseases such as 
Sbean 7glden mosaic virus, anthracnose and rutae aal of
 

causing s~ign~ificant losses. 'Diseases not only cause direct damage
 
tc..'the leaves anid grain but this damage, which occurs in both field
 

Sand storage, also affects nutritional quality. Management
 
p<ractices are important in the control of these diseases. However,
 
disease control strategies Used by small-scale farmers are
 
influenced heavily by economic and technical constraints.
 
Additionally, strategies to control the disease vector, e.g., the use
 
of pesticides, are often undesirable for environmental reasons. 

Due to the dynamic nature of pathogens, many of the diseases 4 
need to be continually monitored. Research on the pathogens *
 

confined to temperate regions is often of only limited use in a
 
tropical context where they are usually the most active.
 

:: Research collaboration between the US and developing country
 
S institutions has been an especially successful model in addressing
 

these constraints. The CRSP projects concerned with disease
 
jconstraints are working in the following areas:
 

1. Epidemiology of pathogens. 

<12. Variability of pathogens. 

3.Reliable techniques for the selective isolation and .
 

~'~' identification of tropical pathogens.
 

4. 	 Integrated disease control methods for small-scale farmers. 

&~5. Disease resistant cultlvars for small-scale farmers. 

f;6. Methods for identifying multiple disease resistance. 

7. traegis dplomenfr 	 ofresearch findings for small farms. 

47, 	 :~ The CRSP projects with ~a major commitment to addressing 
diseapf, constraints include: 

I,?,29 



.~:Kt-Biolog~y, " Epidemiology, Genetics and Breeding for Reitac
LotoBacterial and Rust Pathogens of IBeans (Phaseolu ulgars.<>~ 

~~giutr [SEAicDomincanRepublic) eEtd ~ 

S 2. "IPmprovement of BeanProduction in Honduras throughA
 
.---,Breeding-for- Muliple..Disease-Resistanceu
 

U e nisity of Puerto Rico/Escuea Agrrcola Panamercn 

[EAP](Honduras) 

3. "Breeding Beans (Phaseolus vulgaris L.) for Disease, Insect and 
~ Stress Resistance and Determination of Socio-Economic 

Impact on Smallholder Farm Families" 

Washington State University/Sokoine University of Agriculture
[SUA)(Tanzania) 

SELECTED ACHIEVEMENTS: 

1. The bean common mosaic virus antisera and serodetection 
protocols developed at Washington State University are being,
used to insure farmers of disease-free seed as well as to con
trol the spread of bean common mosaic virus to new regions,
including the US. This methodology is rapid and inexpensive. 

2. 	 The University of Nebraska/Dominican Republic project deter
mined the inheritance of resistance to common blight and 
rust. Researchers found that the reaction of the leaves and
pods to common blight was inherited quantitatively and that 

- .~-. different genes controlled the resistance reaction in different 
plant parts. 

3. 	 The University of Wisconsin, working with Empresa Brasileira 
de Pesquisa Agropecugria EEMBRAPA) in Brazil, has developed
inoculation techniquies for the sequential inoculation underW-: 
field conditions with four major bean diseases (rust, common 
blight, angular leaf spot and anthracnose). Injuring bean plants
via a sandblast immediately before inoculation with the 
common blight pathogen greatly improved infection levels. 

4. 	 The University of Puerto Rico, in cooperation with researchers
in the Dominican Republic and Honduras, has developed bean 
cultivars with multiple disease resistance. Through their 
efforts, germplasm with disease resistance has also been 
identified and released for plant breeders throughout the world. > 
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111. 'PLANT RESPON4SE LIMITATIONSK . 

Teresponses~o ben and cowpeas to varou enirnmeta
 
and soil cntancare imporbant factors in their,development.
 
The CRSPhas identified two areas which significantly influene~
the growth~ n developmient of these, crops. These are nitrogen
and 	population structure In landraces. 

I irogen is a major n i constrain inl ean and cowpea
 
K'~production throughout the world. For most farmerG, nitrogen
fetlzri iie in supply and is expensive.. Economic
 

Kreturn, of nirgnfriie is very uncertain where othe'r
 
important production constraints exist. Inoculation with
 

~ 	 K~~ntrogen-tixing bacteria, rhizobium, has been utilized as a low-\ 
Scost nitrogen substitute' but commonly falls to meet the plant's

requirement for nitrogen; thus, yields suffer. The reasons for 'this failure are~complex but include competition from native
soil rhizoblum, poor quality inoculants, non-responsive host
cultivars and disease constraints. 

" 2. 	 Lnrcsrepresent repositories of gntcdiversity. Te 
are 	the source from which particular traits are chosen and. 
incorporated into improved cultivars. It is not clear, howevier,
whether breeders should attempt "pure line" breeding or aim 
for improved landraces per se. In developing country situations 
where certified seed of beans and cowpeas is rareiy available, 
new cultivars can become physically mixed and, over time,
mutations and outcrossings can accumulate great variability.
Landraces also change over time. Such genetic drift must be 
evaluated if sound breeding strategies are to be developed.K 

CRSP researchers are conducting the following types of~
 
'research efforts:
 

1. 	 Developing cultivars with increased biological nitrogen
fixation capacity. 

~.2 Identifying superior strains of nitrogen-fixing bacteria. 

.	 Studying the nature of gntcshifts in landraces and relating

these findings to breedinstaeisawelstoocoutrl
 
considerations.nstteisawllatoocoutra
 

The CRSP projects with a major commitment to addressing

plant response limitations include:
 

4J
 



~ ~I. "Identification of Su~perior Bean-Rhizobia Combinations, for Utili
zation in~ Cropping Sys~ems Suitable to Small Farms in Brazil" 

Universi ty of Wisconsin/Empresa Brasileira de, Pesquisa AgropecuariaK
rEMBRAPAJ(Brazil) 

Y2. 	 "Improving Resistance to Environr('ental Stress in Beans through 
GeneticSelection for 'Carbohydrate Partitioning, Water-UseEfficiency and fEfiiiiEof ioiogical Nitrogen Fixation"'-

Michigan State University/Instituto Nacional de 
Investigaciones Agrficolas [INIAX(Mexico) 

3. 	 "Genetic, Agronomic. and Socio-Cultural Analysis of Diversity, 
among Bean Landraces in Malawi" -

Michigan State University/Bunda College of Agriculture (Malawi) 

SEL ECTED 	ACHIEVEMENTS: 

1.Improved strains of bean rhizobiumn have been identified that have 
increased bean yields from 500 kg/ha to 1,600 kg/ha following
inoculation. The combination of superior cultivars with improved
strains~of rhizobium will enable low-resource farmers to maximize 
their nitrogen fertilization at very little expense. 

2. 	 Cultivars of black beans have been identified that fix up to 60 
kilograms of nitrogen per hect-ore under field conditions. Results 
show that there are heritable differences in the ability to fix 
increased amounts of nitrogen among common bean genotypes. 

3. 	 Extensive germplasm of beans and cowpeas has been collected 
and evaluated for use in the breeding programs. Germplasm
with disease and insect resistance, good cooking quality, high
yield and various stress tolerances have been identified. 

. .. 
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IV. LIMITATIONS OF TH1E PHY1 NIOMN 

nasects ofth hsical en irm Ilne the 
ewth and d m n onand cowpeas. Fourimportant 

spects ofnte physical environment known to influence cowpea and 
are- gbeanproductivity(1) environmenta cntroA of germinai,

flowrig and mraturity'; (2)soil and yvater relations; (3)heat, and
4)oarradiation through Its effects dn y~~dpotential. Crtia 

:istoiJdentify those~aspects of the physical environment that most 4:j
:ubstantially Influence sinall-scale cowpea anld bea, productivity Irn 
',developingcountries. A second task is to characterize the nature 
of,th eimltatiois Imposed by the physicaln e+,t .diferen..L vir..n n 

'~~climatic zones so that solutions can be developed which are
 
appropriate to the different production regions and farmer
 
resources,
 

Environmental influences on germination, f g 
matuityare n te p~roductivity potential ofmpotantfacors

beans and cowpeas. Their growth cycle )are strongly influenced by
the impact of photoperiod and temperature on date of flowering,-4++s yiel
+lap htwo factors which contribute to zonal variations. 

Drought is recognized as one of the~major constraints limiting~
productivity of cowpeas in developing countries where they are 
mainly grown as a i'ainfed crop in seirid zones and where limited 
rainfall results in substantial water deficits virtually every year.
Common beans are extremely sensitive to drought. Developing 

-

cultivars with improved adaptation to drought is extremely 

!++:"
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coplxintalybecause it i s essential toudrtn h hrcteristics of the eenvironment (cllmatlc cycles,,soil,prfip, t.
th~atdetermine the'timing and, impact. of, dro~ughts arndthrvari 

> ~ailiy.~eginaldiferecesare important., For exarpple, ranfal~j
S tends to be more variableIn drier environments. Characterization~>A 
S1of the target environrrent then permits 'the rational~ design of <Y 

improved drought tolerant cultivars and management practices.Drought can also have major influences on cowpeas and beans-~ 

Heati1s another significant constraint. High temrperatures
Saccentuate drought because of higher evaporative demands,

*t~ increased water use and more extreme plant-water deficits. It has
also been proposed that heat is a factor in flower and pod

abortions, thereby lowering plant yields.
 

While yields have increased significantly for many crops, the

yields of beans and cowpeas have remained static. Bean and
 
cowpea cuitivars usually exhibit non-uniform light distribution in

their canopies, which may detract from yield. In addition, for 
cowpeas, very few well-adapted, determinate cuitivars have been

developed. Research isneeded to design ideotypes for beans and
 
cowpeas for increased yield potential.
 

CRSP projects are addressing the following research areas: 

I .Determining how climatic variables affect adaptation, growth
Sand yield of beans and identifying the genes responsible. 

2. 	 Identifying the plant mechanisms and developing techniques of
screening for characteristics that confer drought adaptation
and heat resistance. 

3. 	 Identifying sources of drought tolerance and heat resistance. 

4. 	 Incorporating heat and drought tolerance into germplasm for

breeding programs in the US, Africa and Latin America.
 

5.Designing bean and cowpea ideotypes to increase yields. 

The CRSP projects with a major commitment to addressing
 
physical environment constraints. Include:
 

I "Developing Improved Cowpea Cultivars, Management

Methods and Storage Practices for Semiarid Zonles"~~~7
 

nversity of.Californla-Riverslde/Instltut S6n'egataisde i 

Recherches Agricoles [ISRA(Senegal) 

I 	 4 A r*3 




2. 'goocSociological and Genfetic Aspects of Bean Yiel d2~>a4 

"CornePlUnede 	 yaTecnologria'Agola 

SELECTED ACH2 IEVEMvENTS: ?7~2~a[ICTAI(Galamaga 

it-fted hin 198.5 Senegal -increased ddowpie' --- -'

-V h, n sd tons of Califoila Blackeye te5, seed
 
were shippedffro California to Senegal in June N985.. seed
 
the introduction of this cultivar, cowpea production increased

in Senegal from 16,000 tons In 1984 to 80,000 tons in 1985.
Duig 	this'serious food shortage period in Senegal, oe n
 
million,people were fed with this cultivar. 
Early-maturing

cultivars such as this one are 

balance equation for subsistence and low-input farmers in the


~ii.Sahelivn region. 


wcopea important in the food 

~a 

2.-	 International testing has proven effective in unraveling the 
photoperiod reactions in beans. Tropical locations in
 
Guatemala have proven very useful in assaying the control
 
over days to flower and maturity of beans by photoperiod and
 
temperature.
 

3. 	 Bean research has indicated that yield potential is positively

correlated with the duration from germination to maturity,

whereas for cowpeas, research indicates that yield potential is'
 
determined by the duration from first flowering to maturity. 

4. 	 Climbing bean ideotypes have been developed for use in corn
 
intercropping systems..
 

5. Several short-cycle cowpea lines were developed which 
~$~--~ produce two to four times, as much grain as local SahelianScowpe as in extremely dry years. I1i 

aj6. Cowpea lines were identified which have substantial heat,
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4."Gentic,, Agronom ic. and Soc lo-CulturalAnalysis of Diversi ty 4@mogBanLanracs'in Malawi,,, 

MMichi yanPState University/Bunda College of Agriculture 
'Ia l i 

1 

SELECTED 	ACHIEVEMENTS: 

Rlvi fR-.1. t- 6-Firmaion haeen gathered'o oo~bdfeerece 
legume cooking characteristics and nutrition-related fatr in 
the areas where the projects are located. Farm labor utilizd
tion 	and allocation practices have also received study. This~., 	 information permits improved varieties to be developed that
 
are compatible with local resources.
 

2. netgtr in Cameroon and Malawi report the critical
iportance of yield stability. This criterion seemed to underithe bean mixtures or cowpea mixtures traditionally planted inseveral of the countries studied. Individual landraces within

the mixture performed differently in responbe to varying
ecological conditions. In developing improved cultivars, the

need for increased research on mixtures, including research on
7; producer handling and on
. the maintenance of hybrid genetic 

4.4444structure, was emphasized because many farmers indicatedthey would continue to grow mixtures even. if given improved 
new cultivars. 

3. 	 In Tanzania, it was documented that females provide .50
percent of the labor for major cash crops. They provide a
much higher percentage of the labor for the considered minor,but critical, 'food crops where they are responsible for
weeding, harvesting, threshing and processing. In this andother countries where CRSP projects are located, innovations
in food production technology that conflict with women's roles as contributors to the major crop may produce serious.
production cycle/labor conflicts or may not be adopted at all. 

A case drawn from Malawi further illustrates this point. Here,
when~a new4 maize cultivar was developed and introduced, it
has unforeseen consequ 'ies. 	

' 

The new maize was a longerseason cultivar which conflicted with labor requirements 
-during the major bean production season. Adoption of this newhigh-yielding maize resulted in a delayed harvest of. beans, 

~ ~ 	 increased insect damage in the field and overall reduced bean 
yields. 
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~4. "The impiortance of dialogue~with farmers was highlighted by

'findings fromEcuador. . National ,progr.,aefforts to develop a
 
pole beanvthat ,would grow well with an early-maturing Maize

vcultive'r~were discontinued iheInit was IleaIrned through CRSP
 
1& 'resea rchthat farmers in Ithe region ocI pedtenw
 

.maize variety and followed it with a pea theanewo
rp 
~ peas. .The relative impor'tance~of ;other croP-use. factors for

the Ecuado beedin prrams'was also deterined 

----5.--Te-study-oftfarmers'1-praotlc~es--ledT~hne nrc 
-~~*-' plant-spacing patterns and other plant-management practices.

For example, in~ Ecuador, farmers were5 using plant,-spacing 
'

dlistances far greater than those recommended by scientists. 
Research, however, demonstrated that manual weed control as 
-practiced by the farmers required the spacing distances 
~actually being used by them, a finding which also had impact 
on other recommended plant- managem ent practices. These 
findingsreinfbi'ced that new crop varieties and agronomiic
 

A practices compatible with existing farming systems and

cropping calendars stand a belter chance of acceptance and
 
success than those tha(,,,re alien.
 

6. 	 Careful research into farming systems allows key production

and utilization constraints-to be identified and addressed. In
 
Botswana, for example,, collaborative research revealed that
 
many farming households were headed by wom~en who lacked
 

~>.~ access to adequate draft power to prepare their fields. This 
-information was used to develop agricultural technology (i.e., 

. 

mninimumn till ridger/planter). that relies for traction power on 
a smaller number of animals which are more easily handled by 
women (i.e., donkeys). Multiples of these implements are
being provided to the extension service for evaluation in the 
fileld -

agiutrlscientists at USadH ntttosare among the 
mosim~rtntachievements of the CRSP. This is especially

depredt from tebenefits to research and training effortsderied romattention to the women-in-development (WlD) 
perspective throughout the CRSP. Recognition of the complex
interactions between biological and socio-economnic factors in 
agricultural development is crucial if there is any-hope that& probl-ms of hunger and malnutrition can' ultimately be solved. 
The partnerships, established among the CRSP 13cientists from 
many disciplines, provide a strong foundation for the research 

~. of, the future.-~ -efforts 
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VP5TORAGOE)FOOD PREPARATION,'NUTRITION AND HEALTH 

Beans and cowpeas are important protein foods in many~ 
troplca[ and.sub-tropical areas. The nutritional qualityof these 
legumes can be improved through breedinig,biotechno'l y and,,, 
~other, meth~ods. Both beans -and cow'peas are susceptible todeveiop-, 
renwof the " requires more time 
aHndfuel forpreparation swllPas reduces seed germination and 

Svia'bility. Large qunite of legumes ar5eost to insects through 

Beans and cowpeas are co6nsidered "~a poor m'an's food," an 
.image4 w''hich constrains consumption. There is indication that 
Sabove, a certain level, as person'al incomes increase, consumpt ion of 
beansand cow4 4 	 Improvement of the4eas may. in fact decrease. 

'
iaf b en s and cowpeas, as primary contributors to good 
Shealth and nutrition rather than an associateof poor income or 
intestinal distress,,.s necessary to enhance consumer acceptability. 

The, research objectives within this constraint area include: 

I 	 Determining the process whereby cowpeas and beans develop 
the hard-to-cook phenomenon during storage. 

2. 	 Investigating th'e effeLbts of natural anti-nutritional constitu
~'e' ts of cowpeas and beans on nutritional quality.
 

3. 	 De'veloping standard methods to assay cooking and nutritional
 
quality, both for consumer acceptability and breedir9
 
programs. 
 -

4. 	 Developing~pbi~y guidelines to foster efficient utilization of
 
cowpeas through the promotion of consumption, rural
 
industries and the associated linkage to rural/urban markets
 
and to farming activities in rural areas.
 

5 	 Designing a village-scale p.rocess o produce a convenient,
 
stable, functional, nutritious cowpea product.
 

TheCRSP projects with a major commitment to storage, food
preparation, nutrition and health-related activities include: 

~- "."Improved Biological Utilization and Acceptability of Dry
 
-4' 4Beans",. ~
4 

4
44''+14' <'4-4 4.4 0 #"++i>',,-

~~~4Washington State Uni'versity/Instituto de Nutricion de 

'#1ZCentroamerica y Panamg [INCAPX(Guatemni3a)'--
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~;VII. EDUCATION, TRAIN ING AND RESEARCH CAPABILITY V~i; 

Another major objective of the Bean/Cowpea CRSP is to 
deeoa cadre of, research personnel needed- to promote bean and r

~cowpeaproduction and-utilization'throughout the world. Degree

tra8ining was provided in various disciplines including breeding, food
 
technology, entomology, plant pathology, agricultural economics,
 
ex tension, horticulture,' sociology, statistics and agronomy. There
 
were'90 students (54 m'ates and1 36 females) who completed degree
 

Countries and'otterdeveloping countries~, while 34 were from the 
US. 'These "'problem"Solvei's" will provide leadershiplin bean and 

< cowpea research programs for the next decades. 

The CRSP also provided significant non-degree training

opportunities for 758 researchers (543 males and .215 females). Of.
 
these, 684 were from Host Countries and other developing

countries. Examples of these training courses include biological
 

nirgnfixation, food technology, computers, farming systems,
 
remote sensing, bean quality, nemnatology, data analysis, bean rust,
 
plant resistance to insects, and nutrition, The training varied from
 
several days to several months. Each course fulfilled a specific
 
training need which was identified to help support a research
 
effort. Training was provided at US universities, Internatiolial
 
Agricultural Research Centers and Host Country research 
institutions. 

These training activities have had a dramatic impact upon the
 
benand cowpea research programs throughout the world. They
 

~have strengthened the institutions iJ thirty-one countries, including~
 
the US.
 

Workshops were conducted by, the CRSP to strengthen the 
research capabilities of the participants. The Bi.lgil Nitrogen 

,'Fixation Workshop in Madison, Wisconsin. revieh the latest 
developments in this fast-moving research area. The MSTAT 

..
 

~Workshop at Michigan State University showed how microcomputers
 
could be used to design, manage and analyze agricultural research.
 
The Dry Bean Quality and Wom-en anid Food Concerns Workshop at
 
,Washington State University reviewed the importance of bean 

~ quality and highlighted current methodologies in food technology. 
SThe, Socio-Agronom ic Workshop at Michigan State University

NIghlighty'-d the importance of the integration of social concerns
with agooi The Tepary Bean Workshop in.~lIe~hoois 

Mexicali,4yMexico helped to focus the poten~lal of th~e tepary bean 
as a source of genetic~material for bean improvement programs.~ 
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, The,Workshop. on D'rought and Temperature Tolerance in Beans:~ 
Sand Cowpeas inDurango, Mexico provided a forum for researchers 

~co ncerned with douh to clarify drought issues and, progress and 
tdiscs future research needs -in this area.~ Finally, the~orld 

~ Cowpea Research Conference, co-sponsored by the CRSP and IITA,~'
brought cowpea researchers from all over the world to discuss 

~ ~ research programs and devise strategies for solving problems. 

BEAN/COWPEA CRSP 

M.S. AND PH.D. DEGREES COMPLETED, MAY 6, 1986 
Gender Distribution 
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S SIGNIFICANT ACCOMPLISHMENTS~; 

VIRUALYEVERY-US BE2AN'-PROGRAM. WHETHER
 
~PUfLIC,.OR',PRI VATE, I S'BEI NG: HELPED, DIREC ILY~ OR
 
INDIRECTLY, THROUGHRESEARCH EFFORTS'OF ONE OR
 
MORE OF THE CRSP-RELATED. PROJECTS. These benefits are
 
in th or~fbscad p idn ra o and new gernilasm


rsucsfrom rurd~~ l whicuwoldehic 

cutivaybetter&oduto prcieandi nutritional quality.~
 

6meaou 	 wilil ead to~improved.US 

.irtabrnt doors' leading to ncreased yield potential. CRSP
 
acivtishave made avc~ilable to researchers new sources of
 

Sdisease and insect ressance which have been, incorporated into

thcjeir breig programns. Extensive efforts in germplasm
 

Scollection and preservation have contributed valuable germplasm
 
to the world collection. These efforts will help buffer the serious
 

,"co nsequences of past genetic erosion of bean and cowpea
 
germplasm. The Bean/Cowpea CRSP has had significant impact on
 
-the domestic bean/cowpea research programs as well as helping

many' developing country programs.
 

IN SPITE OF THE DROUGHT IN 1985, SENEGAL' 
4INCREASED COWPEA PRODUCTION FIVEFOLD BY UTILIZING 

RESEARCH FINDINGS OF- THE BE-AN/COWPEA CRSP. 
~4Researchers at the University of California -Riverside have been 
2working with, the national cowpea 'researchers in Senegal, 



devieloping stra'tegies and technologies to '~deal with the serious 
drought prevaIe'nt throughout the Sahel region. In early 1985 the 

SCRSP project ,,N'rked with the USAID Mission and European 
Economic Community delegation to solve a serious shortage of 
peanut and cowpea seed in Senegal. CRSP research had identified
 
a cultij~ar which performed wellin Senegal. Seven hundred tons of
 
California Blackeye No. 5 seed were shipped from California to
 
Sn 	ga riin nJn 1985. This seed provided approximately


l000farmers with seed to plant.. With the introduction of this
 
c'ultivar, cdwpea production increased in Senegal from 16,000 tons
 
in"18 to 80,000 tons in 1985. During this serious food 'shortage

~period in Senegal, over one million people were fed with this new
 

2 cultivar. Early-maturing. cowpea cultivarn suc ,as this one are 
iportnt in the foodbalanceequation for subsistence and 

,low-input~ far~mers in the Sahelian regioni. 

SSEVERAL CRSP PROJECTS HAVE MADE SCIENTIFIC
 
DISCOVERIES WHICH HAVE GLOBAL SIGNIFICANCE. THE
 
BEAN !COMMON MOSAIC-VIRUS ANTISERA ND SERODETEC

'INPRO)TOCOLS DEVELOPED BY RESEARCHERS AT
 
SWASHINGTON STATE UNIVERSITY ARE BEING USED TO
 

-, A. 
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INSURE FARMERS OF DISEASE-FREE SFED AS WELLAS 
PREVENT THE SPREAD OF BEAN COMMON MOSAIC VIRUS TO0 
NEW REGI . Ts m is rapid, inexpensive and does 

?~ 

not require sophisticated trainfing equipment or' facilities. This:.knowledge wilfgreatly facilitate the correc t chieo 'aet o
breeding program rsand will improv'e the efficiency of screening 

SsegregatDig populations while developing new cultivars With virus!AA>V 
resistance. This procedure is being used by USDA and International
Agricultural Research Center personnel. 

C P rs at the University of Wis on in, and7 ichiga
State University have been, collaboratNg with the national programT
in Brazil to improve the nitrogen-fixation capabilit'y of beans. It 
was found that there are heritable differences in ability to fix
increased amounts of nitrogen between common bean genotypes.CULT! VARS OF BLACK BEANS HAVE BEEN IDENTIFIED THAT
FIX UP.TO 60 KILOGRAMS OF NITROGEN PER HECTARE

iUNDER FIELD CONDITIONS. in addition to selecting superior ' 
bean cultivars, this project has also identified improved strains ofthe nitrogen-fixing bacteria, rhizobium. In a trial in Cerrado using
selected strains of rhizobium, yields were increased fromi 500 kg/ha* 	 to 1600 kg/ha following inoculation. The combination of superior
cultivarswihipoestanofrioimwlenbeo

eand subsistence farmers to mximize their nitrogen
fertilization at very little expense. t -hodologies developed in
this project can also be used in other legume systems, both in the*US and developing countries. 

* RESEARCH AT THE INSTITUTO DE NUTRICI6N DE
CENTROAMERICA y PANAMA (INCAP AND WASHINGTON 
STATE UNIVERSITY LINKS ,BEANPRODUCT.ON-ORENTED 
RESEARCH WITH SCIENTIFIC IMPROVEMENTSJN .CONSERVX..
TION, ACCEPTABILITY, COOKING QUALITY AND NUTRITION. 

reorwih impoedsrin.frhzbu.wlThe research programs address factors responsible for bean quality,
nutritional quality, processing and food product development.~Con

.eal.lw 

Isiderable effort has been focused on the hard-to-cook phenomenon
which renders beans unduly firm after cooking, lowers~the nutritive 

* value and requires more fuel for cooking. INCAP 	research shows* 	 that two processing treatments can minimize or control beanhardening. Genetic and environmental factors have been identified 
which cause the hard-to-cook problem. By incorporating germ

-plasm into cultivars which require less cooking time,~firewood/fuel
requirements in many areas can be greatly reduced. This factor
alone will have significant impact on subsistence economies as well 
as reduce environmental degradation due to firewood collection. 

WORKATKANSASSTATEUNIVERSITY INDICATES THATHARD-TO-COOK BEANSAREPROBABLY NOTDUE TO 
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UNCELAT(ZED STARCH OR FAILURE OF THERAW BEAN 
,PROTEIN TO:DENATURE. Water migration does not. limit cook<:~ 
lpg timre~of beans. Studies at Washington State University hoe 
'thatthe interactions oif plytate, proteins and 'minerals relate to~'' 
Vhe hard-tcook phenomenon. Quaentitative relationships among 

Yt cacum and magneSIuIM are predictive of cooking time.A~., 

WOMEN IN DEVELOPMEN~T (WID) HAS PLAYED AN 
IMPORTANT ROLE IN THE PROGRAM ACHIEVEMENTS OF THE 

bee jaccessnt ianfomiono the soci and 

th otCutre hog the publication of a serisof Women in 
Agriculture Resource Guides. This information has assisted in the 
developm.ent of research agendas that are socially, as well as agro
nomically sound. For example, recognizing that lack of access to 
draft power represents an important constraint to timely planting

-~'formany of the) one-third of rural households headed by women in 
Botswana, CRSP researchers are designing implements that reduce 

( In Cameroon, and improved cowpeadraft power requirements. new 
cultivars are being developed that take into account the

"1<>multiplicity of uses of cowpea plants (for human consumption in
 
the form of leaves, pods and dried cowpeas and for animal fodder),

in the farming systemhs. In addition to its contributions in the area
 
of research, WID has achieved significant results in the area of
 
training, actively recruiting qualified women to participate in the 
CRSP's degree training program. Over one-third of those who 
received degrees under CRSP auspices during the first five years of 

&~thegrant and almost half of those currently enrolled In degree
 
programs are w~om en.
 

A major objective of the ORSI? is to insure sufficient human
 
i to promote, bean and coWpea production and utilization
resources 
throughout the world. ~'The Bean/Cowpea CRSP has a very imnpres
sive. traning record.WTHERE ARE 90 RESEARCHERS WHO HAVE 
COMPLETED DEGREE TRAINING (54 MALES AND 36 FEMALES)
WHILE 758 HAVE COMPLETED NON-DEGREE TRAINING PRO-
GRAMS (543 MALES AND 215 FEMALES . These "Problem solvers"..,. 
will. be able to provide the dynamic and innovative leadership.
necessaryk to identify, and solve, the problems which a.re before us. 

T~1HIS CRSP HAS BEEN ABLE TO ESTABLISH A NET WORK< 
Z OF:BEAN AND COWPEA RESEARCHERS THROUGH CONFER-I 

SENCES, SUMMER 'WORKSHOPS AND RESEARCH PROGRAMS. 
This':network 'has provided the linkages necessary to address, the 

ipobrtant issues and to, develop, strategies pertaining. to bean, and, 
cowpea production and utilization.. This, network has also accessed'''' 
other agricultural programs in the pursuit of scenifcunertad 

47. ,



Sj:k: ing as welle as applied agriculture. It has also gi-ven mny scientists 
indeveloping countries the opportunity to work collaboratively
with~scientists in the United States, gain exposure to current
 

~~ techniqjues and research me~thodologies and have access to<
 
~ ~sophisticated equipment and supplies which, would otherwise be
 

~~ unavailable to them. The CRSP has been 'very effective in getting

the involvernent of basic scientists in international development
 

--THE-DE2LOYMENOL-NWTECHNOLOG SAND. - -.-..
:'rMETHODOLOGIES BYTHIS NETWORK OF RESEARCHERS.IS 

VERY IMPORTANT.~ Twenty-three students and researchers corn
'pleted an intensive microcomputer workshop which showed how1 the
'researchers could utilize microcomputer technology in their 
research programs. The CRSP has provided microcomputers to 
many programs which will maximize the efficiency of trained 
personnel.~ Other workshops included (1) Biological Nitrogen Fixa
tion, (2) Dry Bean Quality and Women and Food Concerns, (3)Socio-
Agronomic, (4) Tepary Bean, (5) Drought and Temperature 
Toierance and (6) Utilization of Grain Legumes and Grain. 

THE CRSP HAS MADE SEVERAL CONTRIBUTIONS TO THE
COWPEA BREEDING PROGRAM IN CALIFORNIA WHICH
DEPENDS MAINLY ON A CULT! VAR DEVELOPED MORE THAN 

<:40 YEARS AGO. New cultivars are needed because the present
cultivar is sensitive to heat and to a major disease-- fusarlum wilt. 
The CRSP made possible the discovery of heat-tolerant germplasm
which is now being used to develop improved cultivars for 
California. Heat-tolerant genes identified by this CRSP research 
are just one of the new sources of important germplasm needed for 
the development of improved new cultivars. 

FROM 1500 BEAN LINES SCREENED ANNUALLY IN 
MEXICO, A NUMBER HAVE BEEN IDENTIFIED WITH DROUGHT 
TOLERANCE. Pinto Nacional I was identified to have drought.
resistance and was recommended to farm~iers. Several droughttolerant lines were identified which were included as germplasm in 
crossing programs; these included N81017, Ags77, Ags4l,7 acatecas 89-79 and Durango 5. 

THE CRSP HASFACILITATED MULTIDISCIPLINARY 
RESEARCH BY FOCUSING ATTENTION ON THE NEEDS OF
SMALL-SCALE PRODUCERS OF BEANSAND COWPEAS. The
CRSP has stimulated many bean and cowpea research programs

<I> throughout the world. "Practical lessons" and "scientific princi-:
Sples" 	learned from. these expanded programs have been utilized in 

the United States as well as developing countries.I 
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'ThtAMEROON1THE CRSP HELPED.T~O IDENTIFY A HIGHwKh 
YIELDIN,'CULTIVAR, TV 3236, FOR WHICH SEED DEMAND 
HAS GONE FROM FIVE:.ONS IN 1984 TO FORTY-SEVEN TONS~~3 33~ 

INNJ986 :'Wi th3 imnpToved3 bultb.vars and pest mianagemnent introduced~
by' the" RSP project, farmjer ca expect average yields of.
 
.6004200 ki legrams per hectare com pared to 300 kilograms before
 
th~eCRS project.
 

APPRXIMAELY,200 STRAINS OF INSECT PATHOGENIC 

IT O, ILGCLISC OTO RESEARCH. 3Boyce

hopson Institute has conducted ,research om the bilgclcon-,
 

~ ofcowpa an bea peas with insect pathogens.' Si~nc ther
 
was virtually nob iriforration on the diseases of insect pests of these
 

"crops before~the CR SP, an initial objective was to survey fields for
 
~3dseased pests. Cultures of disease agents were obtained, identi-3
 
fied, and placed in liquid nitrogen storage. These pathogenic fungi
 

are being tested for the control, of several major cowpea pests., 

33 BOYCE THOMPSON INSTITUTE FOUR OUT OF TWO
 
HUNDRED CO WPEA LINES FROM GEORGIA SHOWED AN.


ANTIBIOSIS RESISTANCE TO THE COWPEA APHID.r It was also
 
'shown that aphid-resistant lines'from IITA' were not resistant to'
 

'~the Georgia population of the cowpea aphid. These findings show
 
"v3that'breeding strategies need to consider biotype differences in
 

hirprograms..
 

THE COLLABORATION OF CORNELL UNIVERSITY CRSP 
~WOKKERS WITH CIAT, ECUADOR AND GUATEMALA HAS.
 
IDENTIFIED VALUABLE GERMPLASM .FOR THE NEW YORK
 

11 BREEDINGL PROGRAM. Crosses are being made between New. ... ~ 
'York bean cultivars and those identified 3as being laterto flower. 
with a mechanism other thaLn sensitivity to long daylength and high 

,,.

temperature. This later maturity ~ca ed by non-photoperlod '' 

sensitiv'ity should facilitate higher yields ofL beans in Lthe tong
summier days of'New York. 

THE CORNELL CRSP PROJECT IN VOL VEMENT IN
 
INTERNATIONAL TESTING HAS PROVEN VERY EFFECTIVE IN
 
UNRAVELING THE PHOTOPERIOD REACTIONS IN BEANS.
 

Ji'ropical locationS in Guatemala haver proven mpore effective in§
2~assaying-the control over day's to flower and maturity of-beans by
 

daylength and for high temperature than s3 the climate of 3New 

York State. 'This enhanced our ability~to Select.for3 different.3 



maturities that ar needed to maximize cultivar adaptation and 
 3,,3 

bean yields~ for mnydifferent locations, in~cluding the' temnperate

climfate of New York Sae,.the lowland tropics, moderate
 
elevation tropics and the high tropics .
 

trpi 

3 ~ ~ .<" .49~3"' 3 



CORNELL'S CRSP RESEARCH IN GUATEMALA HAS
 
~wi~ FOUN 
 THAT ABILITY OF CLIMBINGBEAN CULTIVARS TOCOMPETE WITH THE ASSOCIATED CORN CROP IS CON DI-

'~~/ 

TIONED PRIMARILY BY THECULTI VAR'S MATURITY AND4 THEPOSITVION ON-zTH.E STEM OF FLO WERS AND PODS. That is,_
early vs. late maturity plus vertical, distribution of the pods along 
the____stmcnttt h riaygntcvrailt1eddb

breeders in 4climbing beans. 
ln

This information is being utilized by~Guatemala's Institute of Science and Technology of Agriculture in 
--- theli r-program -:to-breed7Cllm igb anc liv r--o -h-'-i \'e----' -'--'.Indian farmers of the highlands. 

PRELIMI NARY CRSP RESEARCH IN GUATEMALA HAS
SHOWN THAT CHILDREN EATING SIGNIFICANT QUANTITIES
OF BEAN BROTH REPORTED FEWER INCIDENCES OF DIAR-RHEA AND WERE TALLER7AND HEAVIER THAN CHILDREN
EATING LITTLE BEANBROTH. The diets of children not fedbeen foods contained sigjnificantly less protein and energy than
diets containing bean foods.> Research on digestibility of protein,water uptake, protein quality and quantity and antinutritional
factors in beans will lead to the development of improved cultivars
which can improve the diets of urban and rural populations. 

THREE BEAN CULTIVARS WERE IDENTIFIED WITH RESIS-
TANCE TO THE BEAN FLY, UPIIIHfrJAi PIASEOLI.. These lines are being ocorporated into the crossing programs in Tanzania and 

44~ CIAT. 

STUDIES AT BOYCE THOMPSON INSTITUTE INDICATED AWIDE RANGE OF VEGETABLE AND MINERAL OILSPROVIDED
SHJORT-TERM PROTECTION OFTHE SEED. The bruchid storage 

4 beetle causes serious post-harvest losses. Efficacy of oils was 
'Agreatly imroe when containers weeclosed, inoicatingth 

4 potential for the use of sealed containers as a control strategy,
replacing the costly andagru insecticides. 

~AA THE COLORADOSTATE UNIVERSITY/BOTSWANA
PROJECT HELPED TO DEVELOP AND TEST TWONEW FIELD'CULTIVATION IMPLEMENTS. The ridgeshaper/planter is suitable 44for soils with eight or more centimeters of friable surface soil and 
no com~paction. It can be pulled by two donkeys in coarse-texturedsoils. It can be fabricated locally at very low cost. The cultivator/ 

44. planter is capable of preparing a seedbed on plowed or unplowed
land and planting at the same time. It is readily adaptable to strip
tillage if desired. Draft requirements are two oxen or four donkeys., 
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"RSUT FO XEIMNTSCO NDUCTEDATTH
 
-UNIVERSITY OF-GEORG]IX DE SIG NEDT0 ENUMERATE A$,PrsV?
 

Q~UAVSN OWPEASAND'IN COWPEA FLOUR REVEAL 
THAT A 1:tFLII VS;AND'A. PAlRA$TTCU5'MEDIUM 'IS: MOST '< 

SUITABLE." This meimi.reomne fruse by, ~;
 
ricoiogists interested in mo ioring c,pa for~the peec
 

of9potentially abflato'xigenic strainso thee~c ls
'e 

~A!PROCESS:WAS PERFECTED AND IS AVIAL O
 
,----1IEDIA-TEAPPL-&CATI(N'FOLOCSENING-C&QWPE-A SEED--7---,

~COAT. SO' THAT THE GRAINS ARE EASILY AND EFFICIENTLY
 
DEHULLED.IN 'THE DRY-FORM.. Theprocess involves wetting
 
a~nd dry- tempering.
 

IN GENETICSTUDIES AT MICHIGAN STATE UNIVERSITY IT
 
WAS SHOWN'THAT DOMINANCE' IS GREATER THAN ADDITIVE
 

SVARIANCE FOR IMPORTANT'CULINARY AND NUTRITIONZ1T
 
TRAITS OF DRY EDIBLE'BEANS.'Studies have also shown that 
. . 

seletinnW eal eeaions possible for trait improvement. 
Poenadprocyanidin were shown to be inherited quantitatively. ' 

7W.NTHE'.UNIVERSITY OF NEBRASKA/DOMINICAN REPUBLIC
 
~PROJECT OBTAINED INFOlRMATION ON 'THE INHERITANCEf
 

O'"F RESISTANCE TO COMMON BLIGHT AND RUST. They found.

7 thatlihe reaction of leaves and pods to common blight were
 

inherited quantitatively and that different genes controlled
 
resistance reaction in different plant parts. 'A simply inherited
 
..iypersensitive reaction was detected in some sources of common
 
Sblight resist'ance.A Bacteriophage typing studies substantiated the
 
ide vfari'ation amonig strains of. common blight in the Domiinica
 

Republic and the distributionlof strains was random. 
 . . 

~POMPADOUR CHECA, A RED MOTTLED DYBEAN,' WAS... 
IDENTIFIEDJAS RESISTANT TO ALL KNOWN STRAINS OF RUST 
IN:THE DOMINICAN REPUBLIC AND NEBRASKA. The rust 

kl reactilon was determined by two major. genes with resistance being 
expressed in the p~resence'of a~ miajor~gene exhibiting epistasis. 

F.THE UNIVERSITY OF.'WISCON~SIN, WORKING WITH ''
 

4EMBRFAPA IN BRAZIL, HAS DEVELOPED INOCULATION TECH- ~
 
NIQUES:FORTHE, SEQUENTIAL INOCULATION OF FOUR 


'.(MA.JOR- BEAN' DISEASES (RUST, COMMON BLIGHT, ANGULAR 
.. 

LEAF SPOT AND ANTHRACNOSE. This will expedite theF 
. 

development of multiple disease resistant bean cultivars which will 
help',stabilize bean, yields.F 

,~, 

THE UNIVERSITY OF,~PUERTO RICO, IN COOPERATION ' 'F _ 

WITH RESEARCHERS IN THE DOMINICAN REPUBLIC ANDF. 
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~~ ~HONDURAS, HAVE.DEVELOPED BE2AN CULTIVARS WITHMULTIPLE DISEASE RESISTANCE. Several cultivars have been 
_ ~ ~;released by this programn and are providing farmers with sal~y~7< ~'yields. The white-.seeded cultivar, Arroyo Loro, has done welin >' 

Sboth the Dominican Republic and-Puerto Rico. Germplasm with
disease resistance has also been identified and released for plant

S breeders to use in their breeding programs. These lines are
Simportant sources of resistance to rust, bean common mosaic virus, 

-. ~ angular leaf spot, common blight and web blight. 

THE UNIVERSITY OF CALIFORNIA-RIVERSIDE PRODUCED 
SEVERAL POPULATIONS OF INTERSPECIFIC HYBRIDS
BETWEEN THE COMMON BEAN AND THE TEPARY BEAN. 
These progeny were evaluated for drought tolerance in Kenya. 

RESEARCHERS AT MICHIGAN STATE UNIVERSITY ARE 
STUDYING THE ORIGIN AND MAINTENANCE OF GENETIC
DIVERSITY IN MALAWI BEAN LANDRACES. They are looking at 
Sarmneropractices as well as natural events which contribute todiversity. Farmer surveys, electrophoresis and other technqe 
are being utilized to understand diversity.hnqe 

ASMALL VILL-AGE MILL WAS CONSTRUCTED IN OGBODU-
ABA, NIGERIA, TO PROCESS COWPEA MEAL USING SMvALL-
SCALE TECHNOLOGIES DEVELOPED IN THE PROJECT. Th
mill will be run by the Village Development Union, under the
guidance of its Board of Directors. The management of the mill isorganized to wor k effectively within the social structure of this
traditional African village. 
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"OverLth'e first five-plus years of its existence, the ~&
"Bea/CopaC. asen abe to establishi colls _rative
 

research projects' with leading US an HIC researchers' in Afrc an
 
'i( Lain Aeri6YThe achievements of this teamwork have'b&2 -n
 

mOst, impressive. ; ~
 

The RSPhas had significant imhpact on bean and cwe 

nps~t control poteht ial-nd Inra n-~r aesm 
ne pes it6' f to 



of the areas where the CRSP has made importanL contribuitions. 

~ w~Virtually every US bean and cowpea program, whether public ' 

or private, is being helped trough the mny researchactivities of~ ~J> 
this:CRSP. ~A major~example is the extensive efforts in germnplasm
collection and preservation which have contributed important
germplasm to the world collection available for ,varietydevelop-


Sment programs. 
 -

In addition toltIe research activities, the CRSP has provided
tra4iining oportuniti sfor US and HC researchers. These scientist 
w iljprovide importanit leadership in 'identifying and solving trouble-;

4some agriculturalproblems i'the years ahead. P 

2 2Thus, the CRSP has concentrated on maintain~ing a well
-'j-integrated research and trainn rogram.' It has attempted to

strike, a oalance between the research needs of legumpe science for
 
the commo n good ,and'the .more narrow. speIcial needs of pri pt

ingUS and H~C rese'arch' porm;-A high lee6l~of communication
among the patiians n especially.across the disciplines


l -- supports this balance'. Project leaders are now. turning to one ~~: 
Vanother~ for assistance in specified areas. 

Sl~owly the real, valueoothe resources represented by an
 
organization of this size and compOlexit y 'is making itself uinder-r.' 
 ~ 
stood. AThe constraint's idbenti'fied are'comiplex anid stubborn,' and 
lng-termn researciAs expected to be' reuied ty are to be 

adeq(.Jkeladesd.I 06eianhoethat1 ?Y thiis process can be
~accelerated, it Will be~ hrough assemnbling cornpetght, edicatedj 

:wo-r heeogeneous ,n their professional, and cultural ' 

bcckgrounds. ,Unenc6umbered b~y gender discrimination and nationial ' <)7 

nele. this res'burce is best described as in tell ectual germplIasm.
And'indeediisteru promise of etBean/Cowpea CRSP' ' 

~ 
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~BEAN/COWPEA COLLABORATIVE RESEARCH SUPPORT PROGRAM' 
September 1'980 

~ Country ~ Costs (A)CostsA(P) Costs (C)Costs (D)Costs (E)Costs (F) 
178,838 ' 97,188 214,364 i" 37,76!5i2 468,120 

1.Brazl/BT 331,956 -0- 533,353 ~i331 -956~ 
(79%) (;:21%)«(t100%)K (0%) (62%) (38%), 

;11' i 419,037 ~:114, 316: !r 

'~rz1UW/1s. 234,778 ~69400, 96,955~ <-0- ~3 4,17 96~,
 

7) (23%) AA1) 0%) (76%) (24%)(78%) 22%) (100%) '(0%) (1) (9v
Cameroon/UGA 20,0-488 536,664 151,132 226,7 S- 77

(89%) (11%) (78%) 22%) (25%) -(75%)
115,501 49490.
Dom. Rep./UNL 334,700 lnirct Direc 91-050--450,201 503,957$,< indirec USHC 

a/ 2;8 0 5,6 i2'653n-8-iiiBotswj-n-i;eq (74%) (26%) (98%) (2%) (47%)
2;7 ; (53%) ~ 
Uoi.Rep./UPR 401,640 30,892 404,259 
 5,801 432,532 4,


(93%) (7%) (99%) (1%) (51%) (49%)
48% 1%) (i(830%) (57%) (73%)6%L (17%)Ecuador/COR 360,345- 134,51-5 179,719 
 9829 494,860 189,548
 
Kuta(73%) (27%) (95%) (5%) (72%) (28%)
Gaeiala/COR 260,490 139,922 283,505 12,-505 400,412 296, 01C 

(65%) (35%) (96%) (4%) (58%) (42%)~
Honduras/UPR 
 275,276 25,734 363,347 7,319 301,010 370,6F~
 

____________(92%) (8%) (98%) (2%) (45%) (55%)~

INCAP/WSU 4i35,501 129,740 381,019 73136 5521 454,155 

(77%) (23%) *(84%) (16%) (55%) (4%
TenyaUCD 463714 136,759 282,-351- 4-,925 599,933 287,276A

(77%) (23%) (98%) (2%) (68%) (32%)~Kenya/LUCR -- 31,485 22,876 2865 -0- 5,1 86k 
(58%) (42%) (100%) (0%) (65%) (35%)~

Ma Iawi/MSU 267,722 94',209 34/,7/9 -0- 361,031 347,779
74) (26%) (100%) (0%) (51%) (49%)'

Mexico/MSU 131,274 47,04 163,646 244 178,319 -63,890~

(74%) (26%) (99%) (1%) (52%) (4%


Nigeria/UGA 34,4 833 2402 -0- 417,045 
 234,082'

*(84%) (16%) (100%) (0%). (64%) -(36%)~
 

Nigeria/NSU 52,340 27,959 162,52Y 11,850 80,299 174,373
 
U,352
450alUR 147,343 385,026 60,880 597,695 445,906)~

( *\(75%) (25%)~ (86%) (14%) (57%) (43%)tTanzania/WSU 
 521 ,050 232,230 683,142 6,626 753,280 689,7684

(69%) (31%) (99%) (1%) (52%) (48%)%


*Uganda 53,641 17,842 29,2N41 - -0- 71,483 -29,24T 
(75%) (25%) (100%) (0%) (71%) (29%)Total Country 5,669,991 1,684-,365 5,932,506 450,485 7,354,356 6,382-,991jResearch Projects (77%) (23%) (93%) (7%) (54%) (46%)
 

Distribution of project Costs
 
Cos SangAID/US 
 I69%
 

Manaement Office
 

Tw,
otal Grant Distribution
 

lDistribution ,ofAID/US, ContriBution/HC Contri,ution
 
S:> Other. MSU,, Overhead, Balance Reanng, AUdit
 

fTOTAUGRANT AID FUNDS
 
Listribution oFAw ndirect/Direct Cost
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FINA FINANCIAL REPORT OF GRANT AID/DSAN-XII-G 0261
 
throgh May 6 1986 

7 otal US & us HC US HC Total
 
U'Indirect Direct Contrib Contrib Contrib. Total
. .DirectL.Costs (G) Costs (H) Costs (I) (M) (N) (0) 
 Cost
 

132 14 178,838 468,120 116,350 119,340 235 690 1,015,362

:'(17%) (23%) (60%)

114,316 , 419,07 
 331, 956 282 245 232,618 514,863 1,380,172

(13%) (49%) (38%)


69,400 234,778 6955 45,091 16,174 61,8.265-.. 462,398

(.7%) (67%) 
 (16%) --------------


S 69,365 '247,699 75,580 121,835 20,605 142,440 535,04

(18%) (63%) (19%)
 

176,020 -201740 536,664 439,848 215,475 654,623 1,569,214

(19%) (22%) (59%)


124,551 
 334,700 494,90/7 2M,995 69,674 '288,669 1,242.972I
(13%) (35%) (52%)
 
401,1640 100,254
136,6932404,259 185,581 285,835 1,128,427


(4%) (48%) (48%)
 
144,344 360,345 173,719 173,640 1248,016 905,70
22166 U, F 

(21%) (53%) (26%)
 
152,427 260,490G 283,505 195,893 120,244 316,137 1i02559


(22%) (37%) (41%)

33,05.3 275,276 363,347 123,717 122,661 246,378 918,054

(5~~) (41 %) (54%) ______________________
 

~< 202,876 435,-501- 38T7-UT,- 271,553 138,674 410,227 1,429,623

(20%) (43%) (37%)

1164 463,174- 2K2,351 169,828 281-,88/ 451,715 1,338,924

J'w'' (16%) (52%) (32%)

.22,87624,936 -0-
28,685 .31,48 
 24,936 10,982


(28%) (38%) (34%)

94,209 267,722 347,779 52,880 93807 146,687 856,39/T

(13%) (38%) (49%)


47,289 131,274 163,646 70,571 85,152 155,723 497,932

(14%) (38%) %(48%)


68,303 
 348,742 234,082 228,991 316,031 545,022 1,196,149,

9(10%) (54%) (36%)
 

~ 52,340
' 39,809 162,523 69,968 127,150 197,118 451,790
(16%) (21%) (63%)


208,223 450,352 385,026 375,993 193M,802 569,795 1,613,396

(20%) (43%) (37%)


23,5 521,050 683,142 210,473 161,667 372,140 1,815,188

(17%) (36%) (47%)


1/,84Z 53,64 29,241- 21,971 -0- 21,971 122,695

(18%) ' (53%) (29%)


2 134,850 ,66,9 5,932,506 3,399,659 2,463,231 5,862,890 
 19,600,237

(16%) (42%) (43%)
 

49% 51%
 
- 31%
 

753,656 -1 9571,612,. 2,711,268

(28%) (72%)


2,888,506 i,627,603 5,932,506 
 " 5,862,890 22,311,505
(13%) (35%) (26%) 
 .(26%)


16,448,615/74% 3, 399,659/15% _2,463,231/11% 
251,385 . ..
 

16,700,000
 
17.5% 82.5%. .
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