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PROJECT IP 2 

T1tle Meetmg Demand for Beans m Sub-Saharan Afnca m Sustamable Ways 

ObJeCtJVes To tmprove bean producttvtty m Sub Saharan Afuca by deploymg gene pools that 
help solve maJor productton constramts and by supportmg networks of NARS for apphed 
research 

Outputs Enhanced producttvtty of farms on whtch beans are an tmportant component 
Intermedtate goods mclude tmproved classtficatton of bean envtronments Gene pools WJth 
multtple stress reststance Ecologtcally sound crop sml and pest management practtces Closer 
farmer parttctpatton Nonformal methods of seed product10n and dtstnbutton 

Gams Vanettes res1stant to multtple stresses wtll occupy about 200 000 hectares (5% ofthe bean 
productton area) m network countnes Farmers growmg the new vanettes wtll see a 10% mcrease 
m the1r mcome from marketmg of beans F1ve percent of farmers m the reg10n w1ll have adopted 
1mproved crop management pract1ces Regtonal networks w1ll be fully devolved to local 
management w1th C1A T parttcipatmg as a research partner 

l\'111estones 
1998 Pan Afnca network mtegrates bean research of subreg10nal NARS assoctattons 

1999 
2000 

Chmbmg beans wtdely adopted m Kenya and at least one other country 
Lmes reststant to bean fly avrulable multtple d1sease res1stance developed 
F armers startmg to adopt new agronomtc pracuces mcludmg eroston control 
measures and use of green manures 

Users Small scale farmers (mamly women) m both margmal and favorable product10n areas m 
central eastem and southem Afr1ca Small scale seed producers m countnes that lack an effecttve 
formal seed sector for beans Consumers m Afucan urban areas dependent upon beans as an 
mexpens1ve source of protem Multt mstttuttonal nattonal programs m these regtons as users of 
germplasm and tmproved research methods 

Collaborators Revtewmg prronlle5 Steenng commtttees of regional networks and of the Pan 
Afnca Bean Research Alhance (PABRA) Development of rmproved germplasm NARS and 
farmers for FPR Improvement rn 5011 pest and drsease management lCRAF CIMMYT llTA, 
CIP TSBF and nat10nal partners m the Afncan Htghlands Iruttattve (AHI) Trarnrng rn breedmg 
and IPM Bean/Cowpea CRSP and ICIPE Drjjusron of new technology NGOs churches rehef 
and government agenctes entrepreneurs umverstttes m the Netherlands Swltzerland UK and 
USA, and DFID (UK) 

CG system hnkages Breedmg (50%) Crop Productton Systems (20%) Protectmg the 
Env1ronment (10%) Trammg (10%) Networks (10%) Parttctpates m the Afncan H1ghlands 
Iruttat¡ye 

CIA T ProJect hnkages ProviSlon of germplasm and trrunmg for reststances to mult1ple 
constrrunts (IP 1) Genettc markers and charactenzatton of Afucan germplasm (SB 2) and gene 
bank matenals and databases (SB 1) Collaboratton m methods development and case studtes 
(PE 1 PE 5 SN ~ BP 1) Exchan¡,e of mformatton on regtonal networks (SN 2) 
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ProJect IP-2 

Tttl - Meet ... D d for 8 --~-- --- Sub Sah Af1 ----------- Sust --- ---------bleW - -
Project ObjeLilve 

To mcrease the product•v•ty and commerc~ahzat10n of common bean through adopt10n of sustamable product10n 
technolog1es developed m close collaborauon w1th nat10nal research mshtuhons and fdrmers 

l Stronger nelwotb m Afnca hllklng 2 Oermplasm wilñ relcvamlf~tts 3 MofQ sustatnalllc pr!XIttcllOn 4 1-bghcr rntcs oftechnolo8> 
NARS IARCs NGOs and the pr!vate devel<tped aitd used WJdely ut A:fnca systems w¡IJ¡ beans de\el<tped udopUon neldev«< 
$CC!Of " w•lh smaU farmcn¡ 
l 1 Dc\clop ncw partnershtps \\tthm 2 1 Use mfonnalton on bean bfO\\ '"b 3 1 In collJbontton \lllh NARS ~ 1 Documcnl loc.!ltcchnology 
regiOnal nel\\orks forgmg alhances cnvuonmcnts to ldf!,CI more prcc•scly fJrmers and othcr IARCs dtffuston systcms and dc\dop 
wllh strong NARS and dtrcctly Wlth gcrmp\JSIIIIhJI \\OUld hc\p JilC\ IJIC de\ dop Jnd test sustJmtbk crop mnovdll\L sccd systcms to 
small scalc and fcmJlc fJrmcrs lo pO\ert) espectJily amonb rurJl \\muen Jnd so•lmJn tgcnu .. nt prJcllccs 11u .. n •. JS1.. adoptlon of m .. \\ 
Jddrcss straiCbiC rescJrch needs m \JflelleS e;pcCIJil) b) \\OIIICll 
generatmg germplasm for Afncd 
1 2 PABRA nct\\ork membcrs 2 2 Introduce utd gencrJic unpro\cd 3 2 De,clop IPM componcnts Jnd ~ 2 Promotc crop and pcst 
coordmJte acttvtttes across regtons and bCrmpltsm lo tddress pnnctp 11 AfncJn strJICbtcs lo reduce crop los.cs manJgcmcnt options m 
take grcatcr responstbthly for managmg producuon constramts from pests Jnd dtseJscs m mJJor collJboralton \\ uh locJI 
reg1001l strategtes and proJects producuon systems pJrtners Jnd fJrmers 
1 3 Pro\lde tcchmcJI support and 2 3 Destbn dnd e\ JhtJie cost cffecltve 1 3 Destbn more effictcnt methods ~ 3 Develop unproved mcthods 
parttctpate m network twmng events mnovdll\ e methods for 'Jncty for S}Stcms unprO\cmcnt for documentmg soctJI dnd 
mformauon and germplasm exchange de\clopment mcludmb pJrttClpdlory mcludmg modelhnb Jnd cnvuonmcntt~llmpacls 
and planmng meeungs plant breedmg COilllllUDlly bascd pdrtiClpallOII 

(thatmvolves femdlcs) 
1 4 Asstsl NARS and reg10nal 2 ~ Dtstnbute unprO\ed bennphsmto 3 ~ Strcnblhcn mter center Jnd ~ ~ MeJsure adopllon Jnd 
dssoctaltons m destgmng more effictent DCI\\Ork parttClpJIIIS ccoregtonJI hnkJbeS m syslcms >OCIJI econonuc Jnd 
modes of managmg networks unprovements mcludmb AHI envuonmentaltmpacl of bean 

research and technolo~tes 
1 5 Refine the charactena~uon of bean 2 5 Enhance NARS capactly lo ~ 5 Propase pohcy rcforms thdl 
growmg envtronments by usmg effecuvely use new sources of fdcthtate technology Jdoplton m 
btophystcal and socto economtc data germplasm m thetr vanety development collaborauon wllh regtonal and 

programs mterna110nal orgama~uons 
4 6 lnvesllgdle and pubhclLe 
new markel opportumues Jnd 
products 

< 



Research H1ghhghts ID 1997 

Output 1 Stronger networks ID Afnca hnkiDg 1'!1ARS, IARCs, NGOs and the 
pr1vate sector 

Ach1evements 

• South Afhca s NARS provtded more spectahzed support to other members of SABRN 
network 

• The ECABREN network whtch was favorably revtewed by one of tts donors ts promotmg 
reasearch to extend the mtroductton of htgh yteldmg chmbmg beans to two more countnes 

• An mnovatton m the networks use of expenenced nattonal sctenttsts as resource persons was 
ECABREN s use of a Kenyan economtst to lead an adoptton study m Tanzama 

• Partnershtps m Malawt s bean tmprovement program were strengthened 

• Networks merge m Eastem and Central Afhca under ausptces of the regtonal NARS 
assoctatton 

• A first meetmg ofthe Steenng Commtttee ofthe Pan Afhca Bean Research Alhance (PABRA) 
formahzed coordmatton among regtonal bean networks m Afhca CIA T and donors 

• A second decentraltzed Multtdtsctphnary Course for sctenttsts from 7 countnes mcluded the 
development of mdtvtdual research proposals for submtsston to the networks 

• ProJeCt lP 1 eqUipped two expenenced bean breeders from Afhca wtth spectaltzed sktlls m 
gamettc selectton 

• The proJect on Parttctpatory Research for Improved Agro ecosystem Management (PRIAM) 
held workshops at stx sttes m four countnes to reach agreement wtth farmers researchers and 
extenston staff on research agenda 

• Over 60 sctenttsts from nattonal programs and CIAT presented and dtscussed thetr results at 
ECABREN s first tnenmal Multtdtsctphnary Workshop 

• A strateg1c planmng workshop extended the pnonttes of the SABRN network from 
germplasm to systems tmprovement and technology transfer 

• The Afhcan bean database mcludmg data on 57 vanables for 96 bean productton areas was 
revtsed and analyzed the database ts ready for dtstnbutton to GIS practtttoners and a draft of 
an atlas has been subnutted to pubhcatton 
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• Informatton on the dtstnbutton of bean seed types has been analyzed and pubhshed With the 
expectatton that 11 wtll better enable breeders to target new vanettes 

• Separate culttvatton of beans by men and women farmers has tmphcatwns for food secunty 
vanetal chOice and the mtensttv of productton 

• Among U gandan farmers the consumptton of beans fluctuates m accordance wtth Its 
avrulabthty and that of other foods 

• Wlnle bean stem maggot ts recogmzed across Afuca as the most tmponant mrun season pest 
of bean surveys m \1alaw1 have shown that aphtds are more challengmg to the wmter crop 
and that farmers ha ve less knowledge of potenttal control measures for these pre harvest pests 
than for bruchtds m stored beans whtch are therefore better controlled 

Output 2 Germplasm wtth relevant tratts developed and used wtdely m Afrtca 

• The DSSA T Drybean model was used to test bean tdeotypes early matunng vanettes gave 
most yteld and stabthty m those ramfall zones more stressed by water deficits 

• Charactenzatton of pathogemc dtverslty m angular leaf spot (ALS) tsolates tdenttfied m 
addltlon to the Andean and \1esoamencan groups an Andean sub group of 12 races that 
attack a few Mesoamencan varteties 

• Mtxed occurrence of the mrun ALS pathogen groups and detectton of the Andean sub group 
are stgmficant dtstmgwslnng features of pathogen dtverstty between Lattn Amenca and Afuca 
dtverslty mformatton 1s bemg used to develop race maps for Afuca 

• CIA T and nattonal bean matenals were tdenttfied With res1stance to both Andean and 
Mesoamencan pathogen groups of angular leaf spot (ALS) the value of usmg charactenzed 
dtverstty selecttvely m germplasm evaluattons was confirmed 

• Four medmm/large seeded Andean and 24 small seeded Mesoamencan !mes exhtbtted good 
toleran ce to both Andean and Mesoamencan local strams of ALS sorne of these !mes are also 
reststant to BCMNV and outyielded released vanettes 

• One hundred and founeen !mes combmed reststance to the VIrus dtseases BCMV and BCMNV 
With good y¡eld potenttal and severa! large seeded BCMV /BCMNV resistan! !mes wtth export 
potenttal entered pre release multtphcation With Uganda Seeds Scheme 
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• E1ght !mes were 1denufied as resistan! to common bactenal bhght (CBB) five of wluch 
outy¡elded MCM 5001 46 !mes had good tolerance to CBB and sorne were also resistan! to 
BCMNV 

• Well adapted !mes ha ve been 1denufied With resistan ce or good tolerance to two or three of the 
Importan! bwt1c constramts BC\IINV ALS and CBB 

• A total of 748 entnes from CIAT and nauonal sources were evaluated for res1stance to 
Pytluum and Rh1zoctoma root rots none was res1stant but 122 gave an mtermed1ate reacuon 
Prom1smg matenals were re evaluated and _,9 were d1stnbuted to partners 

• Sncty four entnes were confirmed as h1ghly res1stant sources agamst anthracnose and 24 
chmbmg bean entnes were selected for regwnal d1stnbuuon 

• S1gnrlicant vanetal dlfferences m tolerance to BSM were observed m MalaWI and three recently 
released van elles showed lugh levels of tolerance 

• Two bean vaneues cons1stently showed tolerance m Malaw1 to both low P and low N 
constramts 

• A Wide range of germplasm was evaluated on statton and on farm m MalaWI and severa! 
prom1smg !mes were 1denufied 

• The PRIAM proJeCt 1s supportmg the breedmg research of an expert farmer m one of 1ts 
participatmg Eth10p1an commumues and h1s expenences are startmg to change the outlook of 
the formal system 

• A new collaborauve research program on partlcipatory bean breedmg was des1gned w1th 
sc1enusts from severa! ECABREN countnes 

• A first regwnal root rot nursery was consututed and d1stnbuted 

• Two reg¡onal nursenes were d1stnbuted from MalaWI to the nauonal programs m the SADC 
reg¡on, and supenor genotypes were 1denufied 

• Skills m gameuc selectwn are bemg transferred to two selected bean breeders from nauonal 
mstitutwns 

• Severa! nallonal scientlsts prepared sub proJect proposals rumed at better targetmg and use of 
germplasm 



Output 3 Sustamable bean productJon systems 

• Nutnent balances m the banana based land use type were near zero for N positlve for P and 
negauve for K wh1le balances were negauve for all nutnents m the annual crop land use type 

• Better P nutntlon 1mproved bean productlvity and mcreased the percent of N denved from 
biOlogical mtrogen fixauon from 20 to 38% 

• Confirmauon was obtamed for Malaw1 that host plant res1stance and SOII amendments can 
proVIde reasonable control of stem maggot 

• U smg standard1zed neem products from GTZ IPM Homculture we were able to demonstrate 
an add!tlve mteractton between plant res1stance and neem treatments 

• A better understandmg was obtamed of Ootheca leaf beetle b1ology and phenology tlus 
knowledge IS already helpmg farmers m Tanzarua to develop s1mple management strateg1es 

• Farmer research groups were formed m two villages m northern Tanzama followmg severa! 
years mformal PR on IPM strateg1es one group has chosen to focus on cultural management 
of BSM and the other on testmg res1stant vaneues 

• Farmers m westem Kenya are well aware of the curren! ep1demic of bean root rots wh1ch was 
d1agnosed as bemg due to Pythmm spp and Fusanum solam farm yard manure morgaruc 
fert1hzers and ndgmg were moderately effectlve m reducmg plant mortahty 

• In a y¡eld Ioss assessment m MalaWI fungal d1seases caused more damage and were eas1er to 
control than bactenal d1seases and new res1stant vanet1es proVIded good protecuon and lugher 
y¡elds 

• A thes1s on mechamsms of low P tolerance mdlcated that basal root growth was related to 
y1eld performance under low P cond1ttons amongst small seed vanetles and effic1ency for 
uptake of scarce P from the s01l was more nnportant than metabohc use effic1ency and P 
harvest mdex 

• Prom1smg BILF A II entnes obtamed approxmJately 3 8% of the1r N from the atmosphere and 
were much less respons1ve to N apphcatlon than the non nodulatmg !mes 

• A research framework for the dmgnosuc stage of the PRIAM proJect has been developed 
tested and refined research on the Expenmentauon Momtonng and E valuauon and 
D1ssemmatlon stages of the proJect are m progress 

• A study of methods for assessmg farmers mdependent expenmentauon m Uganda produced 
mformatlon that was used m developmg a decision gUide to use of green manure /cover crops 



5 

• We partiCipated m al! three research themes ofthe Afncan Hlghlands Iruuauve the ecoreg10nal 
program for Eastem Afnca aspects are descnbed elsewhere m tlus report 

• Our trammg acUv1Ues were coordmated other IARCs through the IARCs/NARS Trammg 
Group for Afnca (INTG) 

Output 4 Technology adopted 

• Markets consutute an Importan! so urce of bean seed for nearly a tlurd of farmers surveyed m 
Malaw1 

• Small scale Ugandan farmers can ably produce and market bean seed but w1thout Irutlal 
financ1al support the1r leve! of producuon remams low 

• Tanzaman stock1sts are w!lhng to sell and promote seed of new bean vanet1es 

• More than 50 tonnes of seed of newly released vaneues were mult1phed m MalaWI 

• Informal seed d1ssemmat10n through traders extens1on staff and NGOs proved successful followmg 
a promollonal camprugn 

• Seed for bOO on farm tnals and 4 tonnes of bulk seed of 1mproved vanelles were supphed by 
MalaWI to NGOs m Angola 

• F ac1htatmg farmer to farmer transfer of knowledge 1s mcreasmg the adopuon rate of chmbmg 
beans m U ganda but farmer led extens10n must find solut10ns to orgaruzat10nal and log¡stical 
problems 

• Informat10n mcludmg a decision gwde on green manures and cover crops was d1ssermnated 
through numerous partners 

• Decentral1zed d1ssemmauon of root rot res1stant bean vaneues was fac1htated m R wanda 
wh1le root rot management was promoted by a poster m Rwanda anda local TV documentary 
mKenya 

• U gandan farmers benefit financ1ally from growmg new bean vaneues 

• F armers havmg longer assocmuon w1th researchers were better mformed about pests and were 
more aware of IPM strateg1es 
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IP 2 Meetmg Demand for Beans m Sub-Saharan Afnca m Sustamable Ways 

Output 1 Stronger networks m Afr1ca lmkmg NARS, IARCs, NGOs and the 
pnvate sector 

ActiVIty 1 1 Develop new partnersh1ps w1thm regional networks 

Ach1evements 

• South Afnca s NARS prov1ded more spec~ahzed support to other members of SABRN 
network 

• The ECABREN network wh1ch was favorably rev1ewed by one of 1ts donors 1s promotmg 
reasearch to extend the mtroducuon of h1gh y•eldmg chmbmg beans to two more countnes 

• An mnovauon m the networks use of expenenced nauonal scienusts as resource persons was 
ECABREN s use of a Kenyan econom1st to lead an adoptlon study m Tanzama 

• Partnersh1ps m Malaw1 s bean 1mprovement program were strengthened 

Innovahons w1thm the southern A[r1ca nehvork 

Contr1butors R K1rkby Dr C Mush1 (DRT/SABRN) 
Collaborators Dr A L1ebenberg and colleagues (ARC) natJOnal programs m SABRN 
Sponsor SACCAR 

South Afnca s nauonal bean program w1thm the Agncultural Research Councii (ARC) 1s 
particularly strong m advanced research techmques Its part•c•pa!Ion m the Southern Afhca Bean 
Research Network (SABRN) has developed stead1ly m the past three years and tlus has opened 
severa! new opportumtles for strateg1c research and speciahzatJon for effic1ency under conditions 
of resource constramts 

The first three regiOnal sub proJects taken on by South Afnca, and wluch are currently m progress 
rum to Identli'y pathogen race dJstnbuuon for 1mproved res1stance breedmg agrunst ALS CBB and 
rust by nauonal programs throughout the SADC reg10n In the Eastern Afnca reg•on th1s work ts 
led mrunly by CIA T CoordmatJon among CIAT proJects IP 1 and IP 2 and the work of South 
Afnca 1s mtended to ensure that laboratory results from the two reg10ns are comparable Th1s year 
South Afnca s mvolvement grew further wtth approval of a sub proJect to develop a mass reanng 
method for use by nauonal programs and CIA T m screemng bean !mes resistan! to stem maggot 
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Although SABRt~ contmues to be constramed by lack of a spectal proJect donor the Southern 
Afhca Centre for the Coordmauon of Agncultural Research and Trammg (SACCAR) has funded a 
small core set of research sub proJects (Table l) Network coordmat10n ts the responstbthty of 
Tanzarua s nauonal bean coordmator whtle Vlalawt s coordmator has network responstbthty for 
germplasm exchange nelther regtonal funcuon ts remunerated 

Table 1 Regtonal research sub projects tmplemented by SABRN countnes m 1997/98 

Breedmg for tolerance to drought 

Breedmg for bruchtds reststance 

Dtssemmatton of new vaneues 

Pathogentc vanauon of rust 

Bactenal dtseases 

Phys!Ologtcal races of angular leaf spot 

Dtssemmauon of new vaneues 

Country 

Tanzama 

Tanzanta 

Lesotho 
Malawt 
Mozambtque 
Tanzama 

South Afnca 

South Afhca 

South Afnca 

Zambta 

F trst and secondary muluphcauon of two Angola 
vanettes 

Evaluauon of BSM reststant !mes m Southern Tanzama 
Htghlands 

Ootheca management m Southern Htghlands Tanzama 

F armer parttctpauon m selecuon and seed Zambta 
muluphcatiOn 

Mass reanng for reststance breedmg agamst South Afnca 
bean stem maggot 

Year 
Ins!ltu!lon approved 

SUA 1995 

SUA 1994 

MOA Maseru 1995 
DARTS Clutedze 
INIA 
DRT Sehan 

ARC Gram 1995 
Crops Insutute 

ARC Gram 1995 
Crops lnstltute 

ARC Gram 1995 
Crops Instttute 

MOA 1997 

MOA 1997 

DRT Uyole 1997 

DRT Uyole 1997 

MOA 1997 

ARC Gram 1997 
Crops lnsutute 



lnnovatwns Wltlun E CA BREN 

Contnbutor 
Collaborators 
Sponsors 

P Muklsh1 (CIA T!ECABREN) 
Merey Kamau (KARI) nat10nal programs m ECABREN ASARECA 
USAID SDC CIDA 
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With populauon pressure growmg m most of the Afncan h1ghlands and mcreasmg degradauon of 
arable lands promotmg the producuon of chmbmg beans accompamed by the mtroductwn of 
agroforestry trees for stakmg IS an excellent opportumty to combme rap1d productlVIty mcrease 
Wlth conservatwn Th1s year partners m the Eastern and Central Afuca Bean Research Network 
(ECABREN) agreed to start tesung the technology m new areas through four sub proJects m 
KihmanJaro and Kagera regwns (Tanzan1a) and southern and eastern Eth10p1a (Table 2) !mua! 
results appear to contirm the adaptab1hty of severa! matenals selected m the Great Lakes Regwn 

The rap1d adopuon of chmbmg beans beyond the1r ongmal area of 1mpact m Rwanda dunng 
recent years when the bean program ot R wanda has been severely weakened has led to concern 
about abii1ty to meet the demand for newer matenals F ortunately sorne research on chmbmg 
beans has conunued m R wanda wh1ch has ded1cated and tramed techmc~ans who are handhng the 
selecuons Matenals recently 1denutied by them are judged to be worth Immed~ate testmg m other 
network countnes and a new ECABREN nursery has been const1tuted and IS expected to boost 
bean research m the network 

Specially funded adopuon and marketmg stud1es of 1mproved bean vaneues m southern and m 
northern Tanzan1a were carned out by an agncultural econom1st from the Kenya Agncultural 
Research Inslltute (KARJ) m collaboration w1th Tanzan1a s Department of Research and Trammg 
Tlus kmd of research use of a regional resource specialist by the Network represented an advance 
m regwnal collaborauon over the now commonly practiced cross country shanng of manpower 
for trammg and adv1ce Another vanetal adoptwn study was camed out locally m Eth10p1a under 
ECABREN ausp1ces by expenenced staff of Alemaya Umvers1ty 
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Table 2 Regional research sub proJects tmplemented by ECABREN countnes m 1997 

lnstttuttonl 
Plannmg ObJeCtiVe Title Countrv Stauon Startup 

lntenslficat10n of product10n m lugh potenllalle'<pon arcas 

lntegrated pest lmgated bean wluteflv IPM SDN ARC Hudetba 95 
management Snap + drv bean nematode res1stance KYA KARI Tluka 96 

Acanthoscehdes bruclud management UGA NARO Kawanda 97 

Development Decentrahzed seed product10n ETH lAR Nazreth 9) 
Dtssemmatton & AdoptiOn of L\ amungu vaneucs TZA DRT Sehan 93 
adopt1on of htgh Genet1c tmprovcment MDG FOFIFA Tana 97 
y¡eldmg vanettes Seed channels non formal dtsscmmatiOn KYA KARI Katumanú 97 

KakamegaJTiuka 97 

Post harvest Populanzatton & promotton of bean ETH lAR Nazreth 97 
tmprovement Rcgtonal rcctpes \'IR U MSIRI Rcdutt 96 

Post harvest effects on cookmg ttme/tast RWA ISARRubona 96 

Enhancmg producllvtl\ of low mcome farmcrs. predommantlv women 

lntegrated crop/sOII FPR on Sotl ProduCllvttv ETH lAR Nazreth 94 
producttvitv Actd S01ls Management ITK MDG FOFIFA Tana 9) 

Response Farmmg KYA KARI Katuman1 95 
S01l Organtc Matter UGA NARO Kawanda 95 
lmpact of FPR UGA NARO Namulonge 96 
B10logtcal Nttrogen Ftxatton KYA Umv ofNrurobt 96 
Rhtzobtum Flora RWA ISAR Rubona ISAR 97 
Effect of hme and rack phosphate RWA Rubo na 96 

Table 2 contmued 
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Table 2 ( contmued) Reg10nal research sub proJects trnplernented by ECABREN countnes m 1997 

Instttutwnl 
Planrung Ob¡ecttve Tttlc Countrv Stauon 

VanetaJ tolerance Bcan Improvement for Low Fertthtv Smls 
to btottc/abwttc m Afnca (BILF A) 
constramts lowN ETH lAR Nazreth 

low P ETH Alemaya Uruv 
low P KYA KARI Kakamega 
lowN +P UGA CIA T Kawanda 
lo" N+ P TZA DRT Sehan 
lo" Pllow pH MDG FOFIFA Tana 
lowN- P RWA ISAR Rubona 
lo" pH DRC INERA Mulungu 
sced muluphcatwn 'VIWI CIAT Ltlongwe 

Dtscasc rcststancc rust ETH lAR N azareth 
Dtscasc rcststance anthracnosc MDG FOFIFA Tana 
SclcctiOn for anthracnose reststancc RWA ISAR Rubona 
Anthracnose patholo!l' BDI UN !BU 
Bactcnal bhght use of reststance sources DRC PNL M vuaz¡ 
Multtplc reststance lo\\ elevanon DRC PNL GandaJika 
ALS vanabth~ & screemng KYA Umv of Natrobt 
Charcoal rot regiOnal nurserv KYA KARJ Katumaru 
Adaptanon chmbmg beans ceo! zones RWA ISAR Rubona 
Apodcrus effect on seed vteld MDG FOFIFA Tana 
Anthracnose regwnal nurserv ETH lAR Ambo 
Germplasm conservanon m Congo DRC PNL Mulungu/ 

Gandajlka!M vuazt 
BDI Germplasm conservatiOn RWA ISAR Rubona 

Countnes kev BDI = Burundt ETH = EthiOpta KY A= Kcn)a MDG = Madagascar \IRU = Maunllus 
DRC =Congo (ex Zatrc) RWA = Rwanda SDN =Sudan TZA = Tanzama UGA = Uganda 

A stronger natwnal program m Ma/aw1 

V Aggarwal Dr C Ch1rwa (DARTS) 

Startup 

95 

9) 
9) 
96 
9) 
9) 
93 
97 
96 
97 
97 
97 
97 
97 
97 

Contr1butors 
Collaborators 
Sponsors 

Dr .\ Mkandaw1re and colleagues (Umv of Malaw1 Bean/Cowpea CRSP) 
DFID USAID GoM 

The Malawt Bean Irnprovernent ProJeCt a partnersh1p between the Departrnent of Agncultural 
Research and Techmcal Serv~ces (DARTS) CIAT and the Department for Internatwnal 
Developrnent of the UK (DFID) atrns to develop research capac•ty address a senous dechne m 
protem supply for the populauon and strengthen a key country rnernber of the SADC Bean 
Research Network The prograrn m whtch the nattonal coordmator and a CIAT breeder share 
certam respons•b•ltues uses sernt annual rneetmgs to bnng together both DARTS and the 
Umverstty of Malawt m complernentary arcas of bean research to plan for support needs frorn the 
CIATIPABRA tearn and to dtscuss progress reports Collaboratton W!th PABRA and wtth 
SABRN mcludes evaluaung nursenes non formal trammg m evaluatmg dtsease reststance and 
pathogen dtverstty and socto econorntc surveys 



ActJv•ty 1 2 PABRA members coordmate and take greater respons•bd1ty for 
managmg regiOnal networks 

Achievements 

11 

• Networks merge m Eastem and Central Afnca under ausp1ces of the reg1onal NARS 
assoc1at1on 

• A first meetmg ofthe Steenng Comm1ttee ofthe Pan Afnca Bean Research Alhance (PABRA) 
formahzed coordmatlon among reg1onal bean networks m Afnca CIA T and donors 

Merger of regwnal bean nehvorks for EI/Siern and Central Afnca 

Contnbutor 
Collaborators 
Sponsors 

P Muklsh1 (CIA T/ECABREN) 
Nat10nal programs ofEastern and Central Afr1ca ASARECA 
USAID SDC CIDA 

The rnerger of two reg1onal bean networks narnely the Eastem Afnca bean Research Network 
(EABRN) and the Reseau pour l Amehoratlon du Hancot (Phaseolus) dans la Reg¡on de 
l Afnque Central e (RESAP AC) was completed tlus year as requested by the Assoctatlon for 
Strengthemng Agncultural Research m Eastem and Central Afnca (ASARECA) The Eastem and 
Central Afnca Bean Research Network (ECABREN) 1s thus bom under the ausptces of g 1 
ASARECA, wluch now oversees pohcy for a srnall famtly of cornrnodlty and thernatlc networks 
ECABREN counts lO rnernbers Burundt Congo (Dernocratlc Repubhc formerly Zrure) 
Etluopta, Kenya Madagascar Maunt1us Rwanda Sudan Tanzama and Uganda Although DRT s 
Seban Agncultural Research Instltute m Arusha Tanzama was selected by ASARECA as the 
Network s tmtlal base for coordmatwn Dr Pyndjt Muktsht has operated tlus year frorn Kawanda, 
Uganda, pendmg Tanzama s final dectsion 

For Its first year of functlomng ECABREN s Steenng Cornmlttee approved and funded a rntx of 
new sub projects addressmg network pnontles and objectlves and sorne contmumg toptcs frorn 
the superceded network (Table 2) Ten sub-proJects were cornpleted and two were suspended for 
lack of progress and/or reportmg Due to troubles m the regwn sorne ECABREN members were 
unable to contnbute fully to the tmplementatlon of Network actiVItles The partlctpatlon of 
Burund1 and Sudan have been hm1ted and although Congo s rnam statwn facdttles and sc¡entlsts 
were senously affected by the bnef CIVIl war and network sub proJects could not be constdered 
techmcal staff and a rematmng researcher devotedly rescued suffictent germplasm to ensure 
Immed!ate contmwty of research actiVIttes 
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ECABREN s Steenng Commlltee reportmg to ASARECA s Commlltee of [NARS] Dtrectors 
apphed govemance procedures largely adopted from EABRL'I and RESAPAC Tlus dectston was 
remforced by a favorable externa! revtew ofEABRN pubhshed thts year by USAID 

Tlle Pan Afnca Bean Researcll Allmnce (PABRA) 

Collaborators ASARECA SACCAR C Musht (DRT Tanzama and SABRN Coordmator) 
Sponsors CIDA SDC USAID 

A Steenng Commtttee was convened thts year for the Pan Afnca Bean Research Alhance 
(PABRA) Partlctpants were the network coordmators for ECABREN and SABRN the Executlve 
Secretary of ASARECA representauves of CID A, SDC and USAID as the three curren! donors 
to PABRA and CIAT s Afnca coordmator (ProJect Manager for IP 2) Uganda s Bean Program 
coordmator also parttctpated as host msutution 



ActiVIty 13 

Ach1evements 

Techmcal support and partic1pation m network trammg, 
mformation and plannmg 

13 

• A second decentrahzed Multidtsctphnary Course for sctentists from 7 countnes mcluded the 
development of mdtvtdual research proposals for submtss10n to the networks 

• ProJect lP 1 eqwpped two expenenced bean breeders from Afhca wtth spectahzed skllls m 
gameuc selecuon 

• The proJeCt on Partictpatory Research for lmproved Agro ecosystem Management (PRIAM) 
held workshops at stx sltes m four countnes to reach agreement wtth farmers researchers and 
extenston staff on research agenda 

PABRA mulhdiSCiplmary course 

Contnbutors 
Sponsors 

P Muklsh1 H Gndley R. K1rkby 
CIDA SDC USAID DFID 

A 7 week multi dtsctphnary trammg course for sctenttsts from both reg10nal networks was funded 
through PABRA and orgamzed by CIAT and ECABREN The first one month sesston held m 
Kenya at the Crop Management Research Trammg Course (CMRT/Egerton Umverstty) and 
orgamzed by thetr staff covered a core set of baste research methods and techmques Each 
parttctpant spent the second month on a more spectahzed attachrnent to an mdtvtdual CIAT 
sctentist accordmg to mdtvtdual needs entomologtsts at Arusha Tanzama and Kawanda, Uganda 
m the case of other dtsctphnes Parttctpants were 13 sctentists (breeders agronormsts and 
entomologtsts) from four ECABREN and three SABRN countnes Expenenced sctentlsts leadmg 
network sub proJects m Ethtopta Kenya and Tanzama as well as the ECABREN Coordmator 
CIAT/PABRA staff and CMRT staff served as the resource persons Dunng the second penod 
each parttctpant also developed a research proposal potenually for network fundmg 

Other tratmng and mformat10n actlVltles held by ECABREN are shown m Table 3 



Table 3 Pnnctpal mformauon exchange and trammg events ofECABREN •n 1997 

Event 

Ftrst Mulu dtsctphnary 
Workshop 

Purpose Venue 

To revtew research dunng the past 3 4 Embu Kenya 
years revtew network pnonues asstst 
mtegratwn wnlun ECABREN 

Breedmg W orkmg Group To revtew pnonues m the area of bean Embu Kenya 
breedmg 

Sugarcane/Bean 
Momtonng Tour 

To observe mtercroppmg of sugarcane 
wl!h bean and evaluate the potenual of 
the system 

Klsumu Kenya 
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Seed Systems Momtonng 
Tour 

To expose a regtonal group to formal 
and mformal seed producuon and 
revtew opportumues and constramts 

Kampala Masmd1 Mbale 
(Uganda) 

Multl dtsctphnary Trammg 
Course 

To provtde a general mtroducuon to a 
range of research dtsctphnes and to 
expose each parttctpant to more 
specmhzed trammg w1th CIA T staff 

Cl'vlRT/Egerton Umverstty 
(Kenya) 
Kampala (Uganda) 
Arusha (Tanzama) 

Transfer of sk11ls from CIA T to expenenced Afncan sc1ent1sts gametlc selectlon for bean 
breeders 

Contnbutor R K1rkby 
Collaborators Dr P K1mam (Umverslty of Na1rob1) Dr R. Ch1nva (DARTS) 

S Smgh (IP 1) V Agganval H Gndley 
Sponsors CIDA DFID SDC 

Most nauonal programs m Afnca have advanced greatly m sctenufic capabthues and achtevements 
over the past 1 O years even though many scten!Ists struggle under dtfficult econom1c and 
mfrastructura1 condlllons The form and content of CIA T s sctentlfic collaborauon wl!h our 
partners m Afnca conunues to evolve The example of the Kenyan agncultural econonust ass1stmg 
her Tanzantan netghbors m carrymg out adopt10n and marketmg stud1es (see Secuon 1 1 above) 
would have been unthmkable from severa! pomts of VJew a few years ago 

Part of our strategy for absorbmg the effects of last year s budget cuts u pon expected germplasm 
outputs for Afnca from CIA T Cah 1s to encourage the stronger NARS m Afnca to take a stlll 
more active role m developmg technologies for the1r reg¡on Bnngmg mto regional sefV!ce South 
Afnca s excellent laboratory facthtles and skllled sctenusts ( also Secuon 1 1 above) 1s one facet 
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Another 1s supportmg natlonal programs to estabhsh key competence m the strateg¡c generat10n of 
germplasm on behalf of the reg10n 
A start 1s bemg made at the end of th1s year by equ1ppmg two expenenced bean breeders from 
Afnca Wlth spec•al•zed skllls m gametlc select10n a techmque used m CIAT ProJeCt IP 1 m Cal1 
The natlonal breeders were selected from network partJclpants on the bas1s both of the1r md1V1dual 
comparatlve advantage and the1r mstltutJons comnutment to undertakmg tlus functlon for the next 
few years It 1s expected that the task of addressmg bean breedmg pnont1es that rece1ve reg1onal 
attent10n (see Sect10n 2 2 below) wlil be shared among these sc•entlsts and CIAT staff and that 1f 
successful the approach wlll be extended to more programs 

F1eld workshops for parllc1patory research 

Contnbutor C Farley 
Collaborators NARS ARC AUA FOFIFA lAR KARI NARO 

Sponsor 

NGOs CARE Madagascar CARE Uganda EAT FAFIALA FARM Afnca 
l\'hmstr1es of AgrJculture Eth10pm Kenya Madagascar Kenya 
IARCs ICRAF/AHI llTA 
Rockefeller FoundatJon 

The proJeCt on PartlClpatory Research for Improved Agro ecosystem Management (PRIAM) held 
workshops th1s year at five more sub prOJeCt sJtes m three countnes Wlth the dual atms of 
prov1dmg practica! trammg m part•c•patory approaches and techmques and of startmg 
•mplementatlon though reachmg agreement w1th farmers on a research agenda Workshop 
partlclpants mcluded NARI researchers NGO staff members extens1on agents and farmers 

Each 9 day workshop started w1th a two day mtroductlon to partJclpatory research concepts and 
methods for researchers and for NGO and extens10n staff Subsequently four days were devoted 
to charactenzatlon and d1agnost1c actJVJtles undertaken Wlth farmers m the sub proJect 
commumty F or the followmg two days researchers rev1ewed the mformatlon and developed a 
prehmmary research program wh1ch was presented to farmers on the last day for refinement Wlth 
them so as to reflect the1r mterests 

The resultmg research progratns that are now m progress cover a d1vers1ty of top1cs These 
mclude tnals or demonstrauons on crop vanetles (e g ma1ze beans nce wheat vegetables) 
agncultural 1mplements (e g row planters) and s01l fert1hty management tnals (e g compost 
makmg 1mproved FYM management A farmer research comnuttee and a core teatn of five to s1x 
researchers were selected to fac1htate tmplementatlon of the sub proJeCt at each PRIAM sJte 



Locauons were as follows 

Etluop1a Awassa Research Center July 1996 
(PartiCipants 6 researchers 2 extens10n agents 1 NGO stafl) 

Uganda Kabale January 1997 
(PartiCipants 2 researchers 1 extens10n agent) 

Kenya Kllale Nauonal Agncultural Research Insutute February 1997 
(PartiCipants 9 NARJ researchers 5 extens1on agents 3 NGO stafl) 

Kenya K1sn Regional Research Center July 1997 
(Participants 21 RRC researchers 5 extens1on agents) 

Madagascar FOFIF A Sub Stauon Ants1rabe March 1997 
(Participants 68 researchers 1 extens10n a¡,ent 3 NGO stafl) 

Uganda CIA T /liT A Kabale August 1997 
(Participants 8 NARI researchers) 

!6 
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Activity 1 4 Effic1ent modes of managmg networks 

Ach1evements 

• Over 60 SCienttsts from nattonal programs and CIA T presented and d1scussed the1r results at 
ECABREN s first tnenmal Multld!SC!plmary Workshop 

• A strategic planmng workshop extended the pnonttes of the SABRN network from 
germplasm to systems 1mprovement and technology transfer 

Contnbutors 
Collaborators 
Sponsors 

P Muklsh1 (CIAT/ECABREN) C Mush1 (DRT/SABRN) 
R K1rkby and CIA T IP2 staff 
USAID SDC CIDA SACCAR 

ECABREN s first multt dJsciphnary workshop drawmg together most Francophone and 
Anglophone bean scienttsts from the new Network reg10n was an Importan! occas1on to d1sclose 
the research quahty and the potent1ahttes that d1fferent N ARS ha ve to offer m terms of human 
resources and performance Moreover th1s was an opportumty to 1denttfy poss1ble resource 
persons that the Network may use m sorne of 1ts actlvitles such as research adv1ce and teaclung 
Tlus workshop benefited greatly from simultaneous F rench Enghsh translatlon 

SABRN s steenng commlttee dec1ded to expand 1ts membersh1p m the mterests of enhanced 
collaboratton m research so as to mclude the Afnca chairman of the Bean/Cowpea CRSP 
Mauntlus wh1ch has recently Jomed the SADC groupmg IS to decide whether they WISh to switch 
memberslup to SABRN from ECABREN SABRN s procedures for approvmg new sub proJects 
were reVJewed and the followmg entena were agreed pnonty of the top1c for the reg10n extent 
to wh1ch reg1on collaborauon IS to mvolved urgency soundnesslquahty cost expected 1mpact or 
benefit and formal of the proposal 

SABRN held a strateg1c planmng workshop to rev1ew network pnonues wluch was hosted by the 
MalaWJ program PartiCipatory planmng techmques were used moderated by CIAT s PABRA 
coordmator The network s reVIsed pnonues now extend the sphere of acuon from germplasm 
1mprovement to systems 1mprovement and technology transfer The rev1sed set of pnonttes are 

Breedmg CBB ALS HB BSM aph1ds bruch1ds Low N and P and drought the 
regional nursenes coordmated by the MalaWJ program WIII contmue 

Agronomy Low so!l N and P BSM ALS low sml mmsture storage and CBB 

Technology transfer Lack of seed low N and P lack of 1mpact assessments lack of mputs 
bruch1ds BSM rust and poor crop management 



Activity 1 5 Refine characteriZatwn of bean growmg env1ronments usmg 
bwphys•cal and socio econom1c data 

Ach1evements 

18 

• The Afi"tcan bean database mcludmg data on 57 vanables for 96 bean product1on areas was 
reVJsed and analyzed the database 1s ready for d1stnbuuon to GIS practltloners and a draft of 
an atlas has been submitted to pubhcat10n 

• Informauon on the d1stnbuuon of bean seed tvpes has been analyzed and pubhshed w1th the 
expectauon that 1t w¡ll better enable breeders to target new vanet1es 

• Separate culuvauon o! beans by men and women farmers has 1mphcauons for food secunty 
vanetal choice and the mtenslly of producuon 

• Among Ugandan farmers the consumpuon of beans tluctuates m accordance w1th 1ts 
ava1labihty and that of other foods 

• Wh!le bean stem maggot IS reco¡,mzed across Afnca as the most Importan! mam season pest 
of bean surveys m Malaw1 have shown that aph1ds are more challengmg to the wmter crop 
and that farmers ha ve less knowledge of potenual control measures for these pre harvest pests 
than for bruch1ds m stored beans wh1ch are therefore better controlled 

The hean data hase and atlas jor Ajnw 

eontrtbutors 
Sponsors 

e A Eledu e Wortmann 
CIDA SDe 

The bean database for Afuca was updated and mformauon for 57 vanables and 96 bean 
producuon for sub Saharan Afuca was further analyzed The maJor croppmg systems for bean 
producuon are the ma1ze bean mtercrop and sole crop Cahma and red seed types of varymg 
s1zes are the mam seed types produced (Table 4) but other types are w1despread at lower 
mtenslty or are very Importan! locally The 1mportance of women m bean producuon 1s apparent 
(Map 1) The mam constramts to bean producuon were determmed to be low so!l N and P 
angular leaf spot anthracnose and bean stem maggot (Table 5) water defic1ts are also of maJOr 
1mportance The 1mportance of root rots contmues to mcrease and vanauon m the1r 1mportance 
can be largely explamed by vanauons m populauon denslly (PO) and mtenslly of bean product10n 
(IBP) 

Root rot 1mportance = 1 62 +O 000944 • PO+ O 090 * IBP R2 =O 53 
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Altemattve producuon research strategtes are proposed for areas constdered to be of lugh versus 
low potenual for bean productton For htgh potenual areas emphasts should be on tmproved 
management and effictency of use of sml N and P and IPM or reststance to maJor dtseases (e g 
angular leaf spot anthracnose and root rots) and bean stem maggot For low potenttal areas 
severely constramed by water deficlts or the low pH complex emphasts should be on tmproved 
management of and tolerance to water deficlts or the low pH complex IPM or genettc 
tmprovement for management ofbean stem maggot angular leaf spot and locally tmportant msect 
pests and dtseases 

Table 4 Esumated area ( 000 ha) sown annually to rune categones ofbean seed types 

Seed category Eastem Afilca Southem Afhca 

Cahma 650 90 
Red Small and medtum 510 160 
Red large and ktdney 230 120 
Y ellow and tan 290 90 
Cream 240 120 
Navy 190 120 
Wlute large and medmm !JO 90 
Purple 150 120 
Black 100 30 



Table 5 Constramts to bean producuon m sub Saharan Afuca ranked m descendmg arder of 
1mportance ( 000 t yr 1

) 

Constramt 

N defic1ency 
Angular leaf spot 
P defic1ency 
Anthracnose 
Bean stem maggot 
Bruch1d 
Root rot 
Common bactenal bhght 
Exchangeable bases 
Aph1ds 
Rust 
Bean common mosa1c 
Halo bhght 
Ascochyta bhght 
AVMn tOXICity 
Water defic1t m1d season 
Water deficit late 
Hehcoverpa 
Ootheca 
Floury leaf spot 
Maruca 
Clavigralla 
Water deficlt early 
Thnps 
Fusanum w1lt 
Web bhght 
Wh1te mold 
Charcoal rot 
Scab 

Sub Saharan 
Afnca 

389 9 
384 2 
355 9 
328 o 
297 1 
245 6 
221 1 
220 4 
220 o 
196 9 
191 4 
184 2 
181 3 
169 2 
163 9 
158 o 
144 3 
135 5 
116 4 
113 7 
112 6 
102 7 
93 7 
87 o 
74 2 
59 5 
54 4 
53 2 
52 9 

Eastem 
Afnca 

26~ 6 
281 3 
234 2 
247 4 
194 4 
163 o 
179 8 
145 9 
!52 7 
136 3 
118 7 
144 6 
121 9 
129 4 
97 5 
119 8 
100 4 
90 6 
76 o 
89 7 
74 9 
64 9 
71 o 
55 2 
56 9 
27 4 
39 2 
38 6 
38 6 

Southem 
Afuca 

125 2 
93 5 
120 4 
69 8 
96 4 
776 
~ 1 o 
69 8 
65 8 
58 9 
724 
29 9 
564 
34 2 
60 3 
34 7 
42 3 
41 6 
35 8 
14 5 
35 3 
36 o 
17 6 
29 4 
13 7 
34 1 
11 7 
10 1 
76 

Est1mates assume that most commercial vaneues have a y1eld potenual of 3000 kg 1 ha 
that losses associated w1th h1gh moderate and low ratmgs are 200 100 and 25 kg!ha 
and that y¡eld potenual w1th mtercroppmg IS reduced by 60% 
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Analyses of gender 1ssues m bean produchon 

Contnbutors 
Sponsors 

S Dav1d and S Kasoz1 
CIDA and SDC 
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Surveys conducted between 1995 1997 m 4 villages m Nabongo Pansh Mbale D1stnct Uganda 
among female and maJe bean fanners and selected households show an emergmg trend m the 
commerc1ahzmg bean growmg envuonments of E astero Afnca Whlle most fann fanuhes surveyed 
cultivate beans on household plots personal plots belongmg to e1ther the Wife or husband or both 
were found m 28 35% of cases 

The motive for women s personal plots 1s to prov1de mcome (95%) and food for the farruly (70%) 
whereas men mamly grow beans as a cash crop W1ves plots contnbuted the bulk of beans 
consumed by the household m a s•gmficant number of cases 65% m one study and 18% m a 
second survey where the sample cons1sted equally of women m monogamous and polygynous 
mamages Men s personal plots were the pnnc1pal source of beans m only 5% of households 
mternewed m two surveys The maJonty of men who grew beans m 1994a used less than 20% of 
the1r harvest (55%) or non e (9%) to feed the1r households whereas half of the women who 
harvested beans from personal plots sold none 

Wh!le the s1ze of men s and women s personal plots are nearly equal m season B men on average 
plant a greater number of plots of a larger s1ze m the mam growmg season due to the1r better 
access to labor land and time (Table 6) \1en also plant fewer vaneties than women and 
concentrate on commerc1al seed types (K20 and Kanyehwa) wh!le women sow vaneties both for 
home consumption and sale (K20 Kanyehwa and Whue Hancot) Wh!le on average men make 
more money from mdependent bean production women s smaller earmngs appear to contnbute 
more to da!ly household subsisten ce food and household necess!Ues ( 40%) medica! expenses 
(30%) clothes school related expenses and personal 1tems (20% each) Future questions that 
need to be mvestigated m Uganda and elsewhere mclude what are the ImphcatJons of mtroducmg 
lugh y¡eldmg bean cultivars for women s autonomous bean production? In a Situation where beans 
are grown on both household and personal plots who benefits from the y1eld advantage of 
Improved cultivars? How can bean researchers and seed supphers effecuvely respond to the needs 
of mdependent female producers? 
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Table 6 Charactensucs of mdependent bean productlon by women and m en farmers m Mbale 
Dtstnct U ganda 

Season Women (N=20) Men (N=ll) 

Mean number ofplots A 1 S 26 
B 1 o 1 o 

Mean number of vaneues sown A 1 8 1 2 
B 1 8 1 1 

Mean quantltles planted (kg) A IJ 7 21 o 
B !JO IS o 

Mean area planted (acres) A os 07 
B os os 

Mean mcome A $!J $JO 
B $12 $11 

Baslme survey on bean wnsumptwn patterns 

Contnbutors S Dav1d and S Kasoz1 
Sponsors CIDA and SDC 

A second basehne survey on food mtake m sentmel tmpact sttes m Mbale (Nabongo Pansh) and 
Mukono (Lugala Pansh) Dtstncts of U ganda provtded data on consumpuon pattems dunng a m•d 
season penod (September 1 996) The first round of the food mtake survey conducted m June 
1 99S prov1ded data on consumpuon dunng the tmmedtate post harvest penod Most U gandan 
farmers expenence severe food shortages before harvest t e between Apnl and June and 
November December 

As Table 7 shows beans constttute an tmportant rehsh m both study s1tes although they play a 
more dommant role m the Nabongo d1et The avatlabthty of fish m Lugala means less dependency 
on beans as a source of protem Low bean consumptlon m Nabongo m September reflects a 
shortage among sorne households and m others the avrulabJ!Jty of substJtutes such as groundnuts 
and vegetables The strategy among the latter households ts to store beans at that time m 
anticlpation of the penod of food shortage startmg m November when other rehshes are scarce 
Impact assessment stud1es wtll determme whether the frequency and amount of beans consumed 
espectally dunng penods of food shortage mcreases wtth the mtroductJon of lugher YJeldmg 
culuvars 



Table 7 Rehshes consumed by households m Nabongo and Lugala Panshes Uganda (mean 
number ofmeals per week) 

Nabongo 

June September 
(N=80) (N=40) 

Beans 76 29 
Meat/Ch1cken 1 3 1 5 

F1sh 08 06 

Vegetables 3 8 7.> 

Groundnuts 08 44 

D1agnost1c stud1es on bean msect pests m J"'alawl 

Contr1butor 
Sponsors 

Sally Ross (DFIDffiARTS) 
DFID and GoM 

Lugala 

June September 
(N=78) (N=48) 

3.> 3 1 
05 06 

4 1 3 6 

1 3 3 6 

58 3 2 
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Progress contmued to be made with respect to Improvmg the knowledge of bean pests m Malawi 
m southern Afuca to complement field mformation learned earher m Eastern Afucan countnes 
that has proven useful m settmg reserch pnonties there The key pests and their population 
dynarrucs were estabhshed for the wmter ( dry season) crop grown on residual mmsture Apluds 
(Aphrsfabae) leafhoppers (Empoasca spp) and whiteflies (BemlS/a tabacr) were most prevalen! 
With aphid and whitefly attack varymg accordmg to plantmg date In a survey of their perceptions 
m four ecologically distmct production areas farmers Identitied bean stem maggot (BSM) 
( Ophromyra spp ) bean fohage beetle ( Ootheca spp ) and aphids as their pnmary pre harvest 
pests Whiie BSM IS the most SI¡,mficant pest of summer season ram grown production aphids 
present a heavy challenge to wmter beans produced on residual mmsture These pre harvest pests 
remam largely uncontrolled due to lack of knowledge of potential control measures and financia! 
constramts The maJonty of farmers reported that bean bruchids wluch caused senous damage m 
the1r stores were better controlled as knowledge of post harvest cultural control pracuces IS 
greater 
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Output 2 Gennplasm wtth relevant tratts developed and used wtdely m Afnca 

ActlVlty 2 1 Targetmg of bean germplasm 

Achtevements 

• The DSSA T Drybean model was used to test bean 1deotypes early matunng vaneties gave 
most y1eld and stabihty m those ramfall zones more stressed by water defic1ts 

• Charactenzahon of pathogemc d1versity m angular leaf spot (ALS) 1solates Idenhfied m 
add1t10n to the Andean and Mesoamencan groups an Andean sub group of 12 races that 
attack a few Mesoamencan vaneues 

• M1xed occurrence of the mam ALS pathogen groups and detect1on of the Andean sub group 
are s1gmficant distmguishmg features of pathogen d1vers•ty between Latm Amen ca and Afnca 
diversity mformauon 1s bemg used to develop race maps for Afnca 

Water dejic1t stress m bean m eastern and soutllern Afnca 

Contr1butor Dr Belay S1mane (AUA) 
Collaborator C Wortmann 
Sponsors CIDA SDC 

Bean producUvity IS much constramed by water deficits m many productton areas m eastem and 
southem Afnca The DSSA T 3 Drybean model was used to analyze the effects of water defictts 
on bean usmg geneuc coeffic1ents of four culuvars mcludmg an early determmate type an early 
mtermedtate and late matunty mdetermmate bush types More than 2300 stmulatiOns were run 
usmg meteorologtcal data from 19 local!ons The late matunng tdeotype (Canoca) gave lughest 
yteld m less stressful envtronments but 1ts yteld was the least stable (Table 8) In envtronments 
wtth more frequent and severe water defictts early matunng 1deotypes had lughest mean yteld and 
the1r yteld was most stable m all env1ronments Stress was most severe and frequent m the later 
stages of growth stress had the greatest effect on yteld dunng podfill > early reproducttve > 
vegetauve stage 
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Table 8 Mean ytelds and yield reducuons (and SEs) dueto water defictts for four bean 
tdeotypes m five agroecologtcal zones of eastem and southem Afnca 

ldeotype Yteld kg ha 1 SD for 'teld 1 vteld reduct10n S D for reductton 

Moderatelv low stress low lantude n = )80 

Seafarer 2753 680 14 2 21 2 

Rabta de Gato 2650 709 16 6 22 5 

K.tlvmukwe 3020 9~6 18 2 25 4 

Can oca ~359 10~9 20 6 24 7 

Moderªte stress lo\\ latttudc, n = 7 44 

Seafarer 2259 894 29 9 27 6 

Rabta de Gato 2307 87~ 27 3 27) 

K.t1ymuk\'e 223) 118) 3) 9 33 7 

Canoca 24)0 1~34 ~7 8 33 6 

Severe and freauent stress, low lat!tude n = 408 

Seafarer 1899 1079 42 6 32 7 

Rabta de Gato 1925 111) 41 6 33 8 

K.tlymuk\ve 1778 1196 ,, 7 32 4 

Can oca 1743 1323 )8 o 31 8 

Moderare stress, mtd latttude, n = ) 20 

Seafarer 2494 967 28 2 275 

Rabta de Gato 2469 1001 30 6 27 1 

K.tlymuk\ve 2594 1142 30 4 29 5 

Caneca 2704 1292 35 o 29 7 

Severe and fr!;!Juent stress, rrud latttude, n = 64 

Seafarer 1949 1153 4~ 2 33 6 

Rabta de Gato 1828 1047 47 2 30 3 

K.tlymukwe 1921 1281 )2 2 32 o 

Can oca 1999 1385 53 o 32 6 



Pathogen chverslty m Phaemsanopsts gn~eola m Afnca 

Collaborators 

Sponsors 

R Buruchara and Bua Bosco Lucm Afanador and Carlos Jara (IP l) 
Dr Fma Op10 (NARO) Ms K•Jana Ruhebuza (INERA) 
Dr Charles K•syombe (DARTS) 
CID A SDC USAID and nat10nal programs 
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Recent stud1es on a small number of 1solates have shown that pathogen dJversity of P griseo/a 
(ALS) m Afnca closely corresponds to that ofLatm Amenca two pathogen groups correspondmg 
to the Andean and Vfesoamencan genepools of common bean that are m turn assoc1ated w1th the 
crop s two distmct¡ve centers of d1vers1ty In Afnca the Andean bean genepool has been the more 
preferred but the two are commonly grown together The current stud1es support nauonal and 
regional breedmg strateg1es for resistan ce agamst ALS through deterrmmng the extent of pathogen 
diversity m Afnca Its d1stnbuuon how 1t relates to common bean genotypes and 1ts hkely 
evoluuon w1thm Afnca 

A total of 168 Isolates from 6 countnes were charactenzed th1s year usmg Random Amphfied 
Polymorph1c ONAs (RAPOs) analys1s wh1le 90 were charactenzed usmg VJrulence on the set of 
12 ALS dlfferenual culuvars In RAPOs analys1s 12 pnmers (OPA 01 OPA 02 OPA 03 OPA 
04 OPA 10 OPA 11 OPA 18 OPC 01 OPC 02 OPE 03 OPF 01 OPH 08) wh1ch gave good 
degrees of polymorph1sm were used Not only were more Isolates charactenzed th1s year but 
1solates from EthiOpia Kenya and Zamb1a were charactenzed for the fist ume 

Isolates could be categonzed w1th either method m the two groups correspondmg to the Andean 
and Mesoamencan pathogen genepools On the bas1s of v1rulence on d1fferential cultlvars 3 7 
races were 1dent1fied from 90 1solates md1catmg w1de pathogen d1vers1ty Each race however 
was restncted to a few areas 7 ..>% of races were 1denufied m only one country 18 9% m two and 
no race occurred more than 4 countnes (Table 9) Companson of v1rulence and RAPOs m 
charactenzmg P griseo/a was made on 45 1solates usmg data matnxes for the presence or absence 
ofbands (m RAPOs) and compatible or mcompauble reactwns Oendrograms were created usmg 
the TREE program ofNTSYS pe (vers1on 1 80) The 45 Isolates could be grouped mto Andean 
(27) and Mesoamencan (18) groups m exactly the same way (m 1dent1ty and m number) usmg 
e1ther method 

However when usmg VJrulence a novel sub group of Andean 1solates was Identlfied With Isolates 
capable of producmg compatible reactlons on one but not more than three Mesoamencan 
d1fferenual cultlvars Th1s confirrns prehmmary results obtamed last year Nmeteen 1solates out of 
90 charactenzed by v1rulence belonged to th1s class and carne from Etluop1a, Rwanda and Uganda 
(Table 9) Occurrences of th1s class seem umque to Afnca md1catmg a maJor d1fference m 
pathogen diversity of P gr1seola w1th Latm Amenca Equally Imponant 1s the large number of 
races ( 12) represented and the1r occurrence m 3 countnes It IS suggested that tlus class 
represents a d1vergent forrn of co evolutwn With the bean host from that observed m Latm 
Amenca Bemg pnmanly Andean (by v1rulence and RAPOs) the pathogemclty of the 1solates to 
Mesoamencan genotypes may have evolved m Afr1ca probably due to growmg together of the 
two bean genepools Both Andean and Mesoamencan groups of 1solates have been found 
( comb1mng data from the last two years) from all countnes and m sorne cases at the same s1te 
All 1solates charactenzed tlus year from Malaw1 and Kenya belonged to the Mesoamencan 
pathogen group probably because these Isolates were obtamed only from small seeded culuvars 
Tlus agam emphas1zes the relauonslup between the host and pathogen genepools rather than a 
mere reflecuon of ex1stmg diversity 



Table 9 Pathogen dtverstty of 90 Phae01sarwp1s gn~eola tsolates frorn 6 Afucan countnes 
charactenzed by vuulence on the set of 12 ALS dlfferenuals 

Pathogen genepool Race Number of tsolates correspondm¡¡ to a s~ectfic race 
Usanda R"anda EthtoEta Malawt Kema Zambia Total 

Andean 1~-0 2 3 1 6 
30-0 5 6 
31-0 1 
47-0 1 
62 o 1 
63-0 2 2 

Sub total 6 17 
Andean sub-class (Novel) 63 1 2 2 

63 17 1 
)6 32 1 
57 32 1 
59 32 2 2 
63 32 4 4 
62 33 1 
63 o3 2 
31 o6 1 
)9 o6 1 
63 36 
63 37 2 

Sub total 12 19 
Mesoamencan 3 7 

7 7 
21 7 
23 7 
31 7 2 ~ 

3 39 1 1 
31 39 ' ~ 6 16 
21 39 3 3 
61 39 2 3 
63 39 ~ 5 
31-17 1 
31 23 1 
63-17 2 
)9 47 1 
31-63 1 
)9 ,s 
31 )5 5 5 
63 55 2 3 
63-63 3 3 

Sub total 19 54 

Total 37 90 

Categones of genepool detenruned on the basts ofvtrulence on thc sct of 12 Andean (6) and Mesoamencan (6) 
dlfferenual culuvars Novel class are Andcan tsolates whtch attack one or up to 3 Mcsoamencan dlfferenuals 
Race denonunauon ts obtamed by addlng the bmary values of susccpUble Andean and Mesoamencan 
dlfferenuals the two values are combmed but dtsttngmshed by a hyphen 
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Activ1ty 2 2 Germplasm to address Afncan production constramts 

AchJevements 

• CIAT and nauonal bean matenals were Identtfied With resistance to both Andean and 
Mesoamencan pathogen groups of angular leaf spot (ALS) the value of usmg charactenzed 
dtverslty selecuvely m germplasm evaluauons was confirmed 

• Four medium/large seeded Andean and 24 small seeded Mesoamencan !mes exlublted good 
tolerance to both Andean and \1esoamencan local strams of ALS sorne of these !mes are also 
resistan! to BCMNV and outyielded released vaneues 

• One hundred and fourteen !mes combmed resistance to the virus diseases BCMV and BCMNV 
With good yield potenual and severallarge seeded BCMV /BClVINV resistan! !mes with export 
potential entered pre release muluphcauon with Uganda Seeds Scheme 

• Eight !mes were Idenufied as resistant to common bactenal bhght (CBB) five of which 
outy¡elded MCM 5001 46 !mes had good tolerance to CBB and sorne were also resistan! to 
BCMNV 

• Well adapted !mes have been Idenufied with resistance or good tolerance to two or three ofthe 
Important bioUc constramts BCMNV ALS and CBB 

• A total of 748 entnes from CIAT and nauonal sources were evaluated for resistance to 
Pythium and Rhizoctoma root rots none was resistant but 122 gave an mtermediate reacuon 
Promismg matenals were re evaluated and 39 were distnbuted to partners 

• Sixty four entnes were confirmed as highly resistan! sources agamst anthracnose and 24 
chmbmg bean entnes were selected for regional distnbuuon 

• Sigmficant vanetal di!ferences m tolerance to BSM were observed m MalaWI and three recently 
released vaneues showed lngh levels of tolerance 

• Two bean vaneties consistently showed tolerance m Malawi to both low P and low N 
constramts 

• A Wide range of germplasm was evaluated on statiOn and on farm m Malawi and severa! 
promismg !mes were Idenufied 
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Notable tmprovements m yteld per se over local cultivars/landraces have been recorded by many 
of the large number of CIAT denved !mes mtroduced and released by NARS m Afnca over the 
last ten years Recen! mtroducttons partlcularly to Eastem Afnca, have not mamtamed the same 
momentum m yteld tmprovement We are now emphastzmg the development ofwell adapted !mes 
With smgle and m particular multiple reststance agamst the pnnctpal b10tic and abiOttc 
constramts that can be used by NARS to 1mprove the yteld stab!ltty of new cultivars released to 
farmers In thts section we report on the tdentification of sources of reststance to tmportant 
dtsease msect and soii fertthty constramts and on the tmprovement of breedmg matenals for 
smgle and multiple reststances along With yteld 

Use of Andean and Mesoamencan race groups of P gnseo/a m screemng germplasm for 
angular /eaf spot res1stance 

Contrtbutors 
Sponsors 

R Buruchara B Bosco 
CIDA SDC 

Based on results obtamed m pathogen dtversl!y studtes of P gnseola m Uganda tsolates 
representmg the Andean and Mesoamencan genepool were selected and used to evaluate 
germplasm and breeders matenals agamst ALS under screenhouse condtttons Three Andean and 
4 Mesoamencan tsolates were selected for thetr complementanty m pathogeructty on the 12 ALS 
di!ferentials ¡f mtxed together the Andean tsolates attack the 6 Andean dlfferenttals wlule the 
Mesoamencan tsolates attack all 6 Mesoamencan ddferentials Sorne entnes gave susceptible 
reacttons to Mesoamencan tsolates wh!le bemg resistan! to Andean and VICe versa (Table 1 O) 
Clear examples emerged where entnes susceptible to Mesoamencan tsolates were small seeded 
genotypes but those reststant to the same (Meso amen can tsolates) were large seeded genotypes 
and VICe versa 

Entnes prevtously evaluated under field condttiOns and tdentified to be reststant to ALS were re 
evaluated m the screenhouse agamst the two pathogen dtverstty groups moculated separately Of 
the 33 IBN 94 and 27 SOH Rwanda entnes prev10usly screened and rated as reststant only 13 
IBN 94 and 20 SOH Rwanda were resistan! to both tsolates In the VIFURE nursery (ex CIAT) 
of 14 7 potential sources of reststance to dtfferent constramts 13 entnes had a resistan! react10n (::; 
3) to both tsolates 3 6 were reststant to Andean tsolates 25 were resistan! to the Mesoamencan 
tsolates whtle most were susceptible to both pathogen groups These results demonstrate the 
tmportance and need to use selectively the known pathogen dtverstty of P gnseo/a m evaluatmg 
germplasm or breedmg matenals The challenge however 1s how to ensure that appropnate 
dtverstty IS used 



Table lO Reacuon of selected large and small seeded !mes to moculauon wtth a mtxture of 
Andean (~) and Mesoamencan (4) tsolates of Phae01~anops1s gnseola under 
screenhouse condtuons Kawanda 1997 

Dtsease seventy 
Andean Mesoamencan 

Entry Seed Stze Nurserv !so lates IsolatesY 

AB 136 S VIFURE 3 9 
BAT 304 S VIFURE 4 9 
Beldakmt RR 6 S VIFURE 4 9 
Berly S VIFURE 3 9 
Cano ca S VIFURE ~ 9 
Catrachtta S VIFURE 4 9 
DOR309 S VIFURE 4 8 

Bola 60 Dtas L VIFURE 9 3 
PVA800A L VIFURE 9 3 
G 16140 L VIFURE 7 ~ 

UBR(83)4/20 L Advanced Lmes 9 3 5 
UBR(93)4/30 L Advanced Lmes 7 5 4 
0886/16 L Advanced Lmes 9 4 
UBR(93)4/25 L Advanced Lmes 75 45 
AFR 706 L Advanced Lmes 9 3 

MCM 5001 (Check) S Released vanety 9 9 
Kanyebwa (Check) L Released vanety 8 9 

Based on a CIA T scale of 1 to 9 
Entnes Sorne of IBN and VIFURE entnes screened 
Mixture of 3 Andean tsolates each represented m the moculum at concentratton of 2 x 104 

comdta per ml 
y Mtxture of 4 Mesoamencan tsolates each represented m the moculum at a concentrat10n of 

2 x 1 04 comdta per ml 
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Development of bush bean /mes w1th resiStance to Afncan strams of angular leaf spot (ALS) 

Contnbutor 
Collaborator 
Sponsors 

H Grtdley 
R. Buruchara 
CIDA SDC 
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Pnor to 1996b we had conducted field screerung for ALS reststance amongst !mes mtroduced 
from CIAT Cah m the core collectwn and IBN 94 and m BCMNV res1stant !mes bred m Uganda 
However as both Andean and Mesoamencan ALS strams are enderruc m the field (see sectlon 2 1 
above) the !mes selected prevwusly were moculated m the screenhouse Wlth known strams of 
ALS (denved from smgle spore tsolates) usmg a random1zed block destgn Wlth two rephcates to 
determme the exact nature of the recorded field res1stance or tolerance 

In a first such screemng 3 2 selected medtUm/large seeded !mes were markedly more susceptible to 
the rruxture of Andean strams (Table 11) No res1stance was detected to elther m1xture of strams 
but 11 and 21 !mes were tolerant to the Andean and Mesoamencan strams respectlvely (Table 
11) Four !mes were notably supenor to both strams VIZ UBR(93)1/12 UBR(93)4/22 
UBR(92)4/29 and AFR 707 (Table 12) all except the second !me outy1elded CAL 96 although 
not s1gruficantly (~PO OS) and the !mes coded UBR are res1stant to BCMNV 

In a second such screemng 43 small seeded Mesoamencan !mes whtch had shown reststance m 
the field were notably more res1stant than the 32 Andean !mesto the both sets of strams and were 
margmally more susceptible to the Mesoamencan strams Th1s trend was emphas1zed Wlth a 
greater frequency of !mes reststant to the Andean stram (39) compared to 26 for the 
Mesoamencan strams We tdenttfied 24 excepttonal !mes w1th combmed reststance to both sets of 
strams 21 of these !mes outytelded \1CM 5001 five stgmficantly and the 17 coded UBR are 
res1stant to BCMNV (Table 12) 

We have successfully tdenttfied reststance to the Mesoamencan strams m Mesoamencan !mes but 
so far found tolerance to Andean strams only amongst Andean !mes (Table ll) Fa!lure to 1denttzy 
the latter may necessttate transfemng the Andean reststance m Mesoamencan !mes to Andean 
!mes VJa mtergene pool crosses th1s has been tmttated 
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Table 11 ALS ratmgs from artificial moculauon m the screenhouse and y¡eld (% CAL 963
) at 

one site m 96b of ~2 mediUm or large seeded bush !mes (~30g/IOO seeds) m Uganda 

ALS raungs ALS raungs 

Line code1 And \1cso Ytcld3 Lme codc1 And Meso Yield3 

UBR(93)1/2 40 3' 107 DB 21,/21614 40 )5 43 

4/17 90 4) 142 15 90 50 43 

20 8) 3 5 92 UBR(95)6 80 45 84 

22 4) 4) 84 7 90 55 69 

26 90 )() 113 ) 90 45 102 

30 )0 40 1)6* DB '0117617 80 4) 76 

33 ~o 4) lo6 70 40 90 

1/4 70 40 101 86/16 7) 40 76 

4/4 ' ' )Ü 137 17 5' 40 81 

' 60 4) 102 DB 202/' ' ' 40 nt 

6 )0 40 lb 200/1 60 5' nt 

9 90 4) 119 11 70 5) nt 

31 70 )Ü 111 UBR(92)4/29 40 3 5 127 

1/1) 5' '' 82 AFR 707 4) 40 102 

4/18 7) 5) 83 

25 JO 4) 74 Mean 74 46 

34 90 6) lo6 

36 90 50 45 SED 072 1 05 

Lmcs Wlth UBR code resistan! to Bcan Common \1osaiC Necrosts VIrus 
2 ALS ratmgs on a scalc of 1 9 1\ hcrc 1 3 = rCSlStant 4 6 = toleran! 7 9 = susccptlble 

Meso/ And ratmgs from rcacuon to local Mcsoamcncan and Andcan strams rcspccuvelv 
3 Y teld data as a pcrccntagc of CAL 96 takcn as toO m tnals C\ aluatmg lmes selectcd for ALS tolcrance 

• hne wnh a sigmficant (P,;O 05) ~teld mercase O\Cr CAL 96 
No yteld data for thesc hnes 
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Table 12 ALS ratmgs frorn artlfictal moculatton m the screenhouse and yteld (% ofMCM 
5001) at one stte m 96b of43 srnall seeded bush !mes (<29g/IOO seeds) m Uganda 

ALS raungs ALS raungs 

Lme code1 And Meso Yteld3 Lme codc1 And Meso Yteld3 

G 12800 30 30 !!O UBR(92) !3/ 4 3 o 1 o 142 

G4830 2) 1' 145 ¡¡ 20 1 5 162* 

G 3474 40 30 ¡,¡ 13 20 1 o !02 

FEB 181 J ' 
20 !lO 18 1 ' 1 o !lO 

184 20 2' 172 22 2) 1 o 122 

199 '0 2) 147 23 2) l o 17'* 

SEA 7 J ' 
30 192 JO 20 20 147 

DOR 725 40 '' !()) 32 J ' 
25 !45 

849 ,o J' 16)* 33 2) 1 ' !6)* 

629 40 30 120 40 2) 25 !75* 

640 40 30 127 2)/ 3 20 z, !02 

644 J ' 30 172* 4 20 25 127 

660 4' 3' 127 ll 1 o 20 87 

664 40 3 ' 
13) 13 30 2) 117 

682 ,o 60 137 FEB 181 2 5 20 !lO 

SEA 13 ,o 20 147 199 20 25 147 

FEB 184 20 1 ' 122 DOR 7·b 4' 30 193* 

DOR633 4) 3' 176* 640 40 30 127 

747 50 30 184* 644 3) 40 172* 

UBR(93)43/l '' l' !02 

8 '' 6) 112 

12 l ' 20 80 Mean 3 J 28 

UBR(92)9 3 5 25 !lO 

UBR(92)ll 20 2) 82 SED l 07 l 13 

Lmes wllh UBR codc rcststant to Bean Common Mosatc Necrosts Vtrus 
2 ALS raungs on a scale of l 9 wherc 1 3 = reststant 4 6 = toleran\ 7 9 = susceptible 

Meso/ Ad raungs from rcacuon to local Mesoamencan and Andean strams respecU\elv 
Yteld data as a percentage ofMCM 5001 taken as lOO m tnals evaluaung !mes selected for ALS tolerance 
• lme wllh a stgmficant (P,;O 05) vtcld mercase over MCM 5001 
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Deve/opment of /mes w1th resiStance to bean common mosmc v1rus (BCJWV) and bean 
common mosmc necrosis v1rus (BC111NV) 

Contnbutor 
Collaborator 
Sponsors 

H Gndley 
Dr Theresa Sengooba (NARO) 
CIDA SDC NARO 

Recently the necrouc strams (NL3 NLS and NL8) of BCMV that cause black root or systenuc 
necrosts m plants carrymg the dommant 1 gene have been recogmzed as a new vtrus terrned bean 
common mosatc necrosts vtrus (BCMNV) The others or soft strams that only mduce mosatc 
symptoms m non 1 gene plants retam the ongmal name of bean common mosatc VIrus (BCMV) 
As we have been mcorporatmg recesstve reststance genes mto lmes that confer reststance to both 
vtruses reference here to BCMNV reststance denotes reststance to both 

Thts year we yteld tested 161 BCMN V reststant bush lmes selected from segregatmg populauons 
wtth a range of seed types but wtth mcreased attenuon to those wtth destrable market and export 
potenual 1 e large and medtum seeded cahma sugar and red types Although 114 (71%) lmes 
had ytelds eqmvalent to the controls stgmficant (P~ O OS) mcreases were hmtted to three lmes 
(Table 13) Two ofthese were large seeded lmes m the PBR 97a stgmficantly outyteldmg CAL 96 
by 67% and 98% m thts one envtronment test 

Eleven BCMNV reststant large seeded bush !mes compnsmg four Cahma two Canadtan Wonder 
and five Sugar types were tdenufied wtth a conststently supenor yteld to CAL 96 These have 
been passed stmultaneously to the Ugandan Nauonal Bean Programme for yteld evaluauon m 
advanced yteld tnals and the U gandan Seeds Scheme for pre release muluphcatton The five sugar 
lmes were compounded mto a multtlme whtch ts to be recommended for release m 1998 



Table 13 Mean yteld o ver one or more enVlronments of bush !mes With reststance to Bean 
Common Mosatc Vtrus (BCMNV) from 96b to 97a m Uganda 

Tnal 1 Number 'eed No Yteld pertormance 
ol SIZC

2 cnvtron 
lmes ments 

Y1eld (kg/ha) Number of !mes 

Range lmes Control >s 
control control 

ABR 96B 37 Mednnn/ 3 )99 955 888 28 o 
Large SED 87 4 

PBR 96bB/ 18 'vlediwn/ 4 57~ 1280 9)0 11 o 
IBR 97a Large SED 96' 

PBR 96b 31 Small 475 175) 13)0 12 1 
SfD 108' (16/) 

IBR 97a 16 Small 777 1577 11)) 15 o 
SED 192 O 

PBR 97a 47 Large 9) 1 )07 761 46 2 
(671 98/\) 

12 Small 322 1431 !)86 2 o 
SED 220 O 

Total 161 114 3 

PBRIIBRJABR prehmmarv mtermedrate and advanced vteld tnals rcspectl\ely e aluatmg BCMNV res1stant hnes 
Seed SIZe small ,;29.,1100 sceds medmmllarge ~30g/IOO seeds 
Controls CAL 96 for medmmllargc seeded and MC\.1 5001 for small sceded !mes 
= >s respectlveh number oflmes \Vlth \telds not dlffenng stgmficantlv (P:50 05) from the control and wtth 

s¡gruficant (P:50 05) \tcld mcrease over tht.. control 
SED standard error ot a difTerencc 

Development of busll bean /mes wltll res1stance to common bactenal bl1gllt (CBB) 

Contnbutor 
Sponsors 

H Gndley 
CIDA SDC NARO 
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The 1denttficatmn of good sources of CBB reststance has proved elustve Accordmgly pnor to 
1996b we conducted field screemng for CBB reststance amongst !mes mtroduced from CIA T 
Cah m the core collectton and the IBN 94 and noted !mes amongst those bred for BCMNV 
reststance m U ganda With below average ratmgs for CBB tolerance m the field Stxty four !mes 
With supenor CBB ratmgs from these sources were selected for arufictal moculation (usmg a 
randormzed block destgn w1th two rephcates) m the screenhouse 

Only 11% of the !mes were susceptible (Table 14) provmg that the field screemng had been 
effecttve m tdenufymg res1stant and tolerant !mes Three !mes UBR(92)13/4 UBR(92)24/14 and 
DB 190/73 m the more tolerant group II are also reststant to BCMNV Of the e1ght resistant 
!mes two ytelded less than MCM 500 1 s1x outyielded tlus cultivar one (FEB 197) domg so 
stgmficantly (P,; O 05) (Table 14) 
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Table 14 CBB ratmgs from arufictal moculauon of 64 bush !mes grouped mto four reststance 

classes and hne cedes CBB ratmgs yteld (% MC\1 500 12
) at one stte m 96b and seed 

characters of etght reststant !mes m U ganda 

Summarv of CBB raungs' for all 64 !mes E1ght ReslSiant Lmes 

Resistan ce Raung FrequenC\ Lmc CBB Y1eld2 

Class range ofhnes (/) code ral!ng Seed characters 
We1ght3 Colour/typc 

Suscepuble (~7 o 9 0) 7(11/) AND 1070 2) 21 Cream 

Tolerant 1 (~) l ,;6 J) ll (li/) FEB 18' 30 121 21 Can oca 

Toleran! 11 (~3 l ,;, O) o8()9/) DOR 74' o O 112 22 Red 

Resistan! ( l o ,;3 O) 8(13/) DOR 848 30 122 20 Red 

DOR682 ? ) 132 20 Blacl 

FEB 176 JO 84 23 Crcam 

SEA J l ) 104 22 Cream 

FEB lJ7 30 141 27 Black 

Control 
Kan}ebwa 90 nt 
SED l 86 

CBB raungs on a scale of l 9 where l 3 = res1stant 4 6 = tolerant 7 9 = suscepuble 
Y1eld data from tnals e\aluaung lmes sclectcd for CBB tolcrance and expressed as a percentage ofMC\1 
)00 l takcn as lOO 

lme wnh a sigmficant (P,;O 05) v1eld mercase ovcr MC\1 )00 l 
nt Control cultl\ar not tcsted m Held tnal 

Wc1ght of lOO sccds 



Development of bush bean /mes w1th muláple diSease res1stance 

Contnbutor 
Sponsors 

H Gndley 
CIDA SDC NARO 
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From comptlation of the above data on screerung for BCMNV ALS and CBB we have tdenttfied 
the followmg 28 !mes as havmg reststance or good tolerance to two or three of these btotlc 
constramts wtth none yteldmg stgmficantly less than thetr appropnate control 

ALS+CBB+BCMNV 
UBR(92)13/4 a small brown seeded combmed reststance to BCMNV wtth 
reststance to both ALS strams and good tolerance to CBB 

ALS-'-CBB 
five small seeded !mes combmed reststance to CBB wtth reststance and/or good 
tolerance to both ALS strams 

ALS+BCMNV 
one medtum seeded and two large seeded !mes combmed reststance or good 
tolerance to both ALS strams wtth BCMNV reststance 
17 small seeded brown Can oca or whtte !mes combmed reststance to both 
strams of ALS wtth reststance to BCMNV 

CBB+BCMNV 
two !mes combmed good tolerance to CBB wtth reststance to BCMNV 

Alllmes had ytelds not dtffenng stgmficantly rrom thetr appropnate small or large seeded control 
and a number showed stgmficant yteld mcreases over these controls m one or two seasons (Table 
15) In much ofthe regton large seeded beans are preferred therefore the muluple reststance so far 
tdentified m predommantly m smaller seeded !mes needs to be mcorporated mto larger seeded 
beans wtth consumer acceptable seed charactensttcs 

We have recetved seventy four !mes wtth reststance to more than one dtsease rrom NARS m 
EthtOpta, Kenya and Rwanda These !mes together wtth multlple reststant !mes rrom the CIAT 
breedmg program are bemg multlphed for dtstnbution to mterested NARS m early 1998 
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Table 15 CBB and ALS ratmgs from moculatton m the screenhouse and yteld (% control4
) of 

2 

6 

bush !mes wtth varymg seed stzes and reststance or supenor tolerance to two or 

more btonc constramts m U ganda 

Dtsease 
Combmauons1 Lme code Dtseasc rat1ngs3 Y teld as 1 control Seed characters 

CBB ALS 96a 96b Wetght Colour/ 
M/ A 1\ 

AL S( A+ M)/ UBR(92) 13/4 40 3 0/1 o !59* 142 Brown 
CBB/BCMNV 

ALS(A+M)/ FEB 181 2' 2 5/2 o 79 110 24 Can oca 
CBB 

FEB 199 3' 2 OJO ' !6'* 147 20 Canoca 

DOR ,4, 30 4 )/3 o 211 193* 22 Dark red 

DOR640 3' 4 O! o O !76 !27 '0 Black 

DOR644 o' 3 )/4 o 159 17' 20 Black 

ALS(A+M)/ UBR(93) 1/42 4 0/3 ' !97* 31 Calima 
BCMNV 

UBR(9o) 4/12 4 )/4' 84 39 Calima 

UBR(J2) 4/29 4 0/3 ' 122 42 Calima 

17 UBR small (see Brown/Canoca/ 
sceded llnes6 table 46

) Whue 

CBB/BC'v1NV DB 190/73 40 103 20 Whue 

UBR(92)24/14 40 109 16 Brown 

ALS(A+M)/CBB/BC'v!NV angular leaf spot (Andean + Mcsoamencan strams) common bactenal bllght 
and bean common mosatc necrosts vtrus rcspecu,elv 
Lmes wuh UBR code rcststant to Bcan Common Mosatc 'lecrosiS Vtrus 
ALS and CBB raungs on a scale of l 9 "here l 3 = reststant 4 6 = toleran! 7 9 = susccpttble 
ALS MI A rallnbs from a moculat10n "uh local \1esoamencan and Andean strams respecuvelv 
Yteld data from lflals C\ aluatmg !mes selcctcd for ALS or CBB tolcrancc al one stte (Kawanda) m one or 
1\vo seasons expressed as a percentage ofa control (taken as lOO) tfsmall seeded (s29g/IOO seeds) 1 of 
MC\1 5001 tf ldrge seedcd (>JOg/100 seeds) 1 ofCAL 96 
• !me wtth a stgruficant (P:>O 05) yteld mercase over the appropnate control 

Lme not screened for the dtsease or not "eld tested 
Ltnes wuh a seed \\etght of S29gll00 seeds ALS ratmgs and \leld m 96b gl\en m table 4 the !mes wtth 
seed types/colours of brown or Can oca or "h te 
Wetght of lOO seeds 



ldentrficatwn of new sources of resiStance to Pyth1um and Rh1zoctoma root rots 

Contr1butor 
Sponsors 

R Buruchara 8 Bosco 
CIDA SDC USAID NARO 
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A total of 748 entnes from the Core Collection (367) IBN 94 (3) VIFURE nursery (147) 
SOH Rwanda collect10n (145) and components of rruxtures from south west Uganda (86) were 
evaluated for thetr reaction to Pythtum and Rhtzoctoma root rots Pythtum ts the most tmportant 
root rot dtsease m the eastem Afnca htghlands Screemng was based on arttfictal moculations m 
wooden trays separately for Pythmm spp and Rh1 octmua solam pathogens 

Desptte the two smlbome pathogens often occumng together m nature evaluatmg agamst them 
separately gave better results None ofthe 748 entnes gave a reststant reaction (:s:: 3) About 12% 
lO% and ~3% of the Core Collection VIFURE and SOH Rwanda gennplasm respectively gave 
mtennedtate reactions (~ 1 6 9) (Table 16) and sorne of these have perfonned well under field 
condttions Most entnes were susceptible About 75% of entnes rated as mtennedtate were small 
or medmm seed types conststent wtth prevwus observations that very few large seed types have 
good levels of reststance That one thtrd of SOH Rwanda matenals so far evaluated gave an 
mtennedtate reaction may be related to the tmportauce of root rots m R wanda and the hkehhood 
that selection for tolerance ts occumng m local mtxtures grown As few entnes have good levels 
of reststance the mcreasmg frequency and seventy of root rots ts hkely m the long run to 
mfluence genetic composttion and reduce tts dtverstty 

Table 16 Response of entnes drawn from vanous nursenes to arttfictal moculation wlth Pythmm 
spp and Rh1 octmua solam under screenhouse condtl!ons Kawanda 1997 

Dtsease seventv classes 
Reststant Intennedtate Susceptible 

Nursery Entnes (:S:: 3) (3 1 6 9) (7 9) 

Core Collection 367 o 43 324 
IBN 3 o 3 o 
VIFURE 147 o 14 133 
SOH 145 o 49 96 
Local Mixtures 86 ( components) o 8 78 

(Uganda) 
Total 748 o 117 631 



Idenhficatwn of mure es of res1stance to antbrru:nose 

Contnbutor R Buruchara 
Collaborators Leontme Uwamanya DoDDtille Mukankubana and Augustme Musom 

(ISAR) Tesfaye Besh1r (lAR) 
Sponsors CIDA SDC USAID 
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Stxty four of the 1 00 entnes constdered to be potentlal sources of reststance to anthracnose m 
Latm Amen ca were evaluated for three seasons at the htgh altitud e statton of R werere R wanda m 
collaboratlon wtth the natlonal bean program. At Rwerere two of the prevtously reststant local 
vanettes Ngwmurare ( chmber) and U ruge., (bush) ha ve m the last three years beco me very 
susceptible to anthracnose Only G 21212 gave a susceptible reacuon (ratmg of 7) G 22494 G 
1451 and G 22b2 hadan mtermedtate reacnon, whtle G 13613 G19182 and G 5150 gave a 
reststant reactlon all others were htghly reststallt The levels of anthracnose m two seasons was 
good (ratmg of 8 5 on susceptible checks) but shghtly lower m the thtrd season (ratmg of 6 5) 
Twenty four chmbmg bean entnes were proposed and contnbuted to form part of the Reg10nal 
Anthracnose Nursery under the coordmatlon of an ECABREN sub project led by Etluopta G 877 
(bush) and G b627 (chmber) were used m crosses to tmprove reststance of Uruge 1 and 
Ngwmurare respectlvely m Rwanda 

Screenmg for Re~1stance to B ')M: m Llfalaw1 

Contnbutor 
Sponsors 

Sallv Ross (DFID/DARTS) 
DFID GoM 

" 
A tnal at Clntedze contammg 17 vaneues was evaluated entnes mcluded !mes showmg reststance over 
the last two years as well as the stx vaneues releasal by the BIP two local checks and a control treated 
wtth Gaucho (Inudaclopnd) msecttctdal seed dres5111g. Reststance was evaluated largely wtth reference 
to per cent mortaltty due to BSM msect numbers per healthy plant and yteld 

Levels of mfestauon were lugher where there was an average of 7 2% and a mwmum of 35% 
mortahty due to BSM V anettes showed stgruficalllly dtfferent mortalJtJes (Table 17) Performance was 
general1y good wtth four ofthe released vanettes(A 197 CAL 113 CAL 143 and DRK 57) and three 
of the !mes prev10usly showtng pronuse (G 22258 Mlama 127 and PAD 3) bemg subject to 
Slgruficantly lower levels of mortahty due to BSM tban the untreated Nasaka control Furthermore A 
197 CAL 113 and Mlama 127 showed stgruficamly lower levels than the seed dressed control 

Yteld was very strongly negattvely correlated wttbper cent mortaltty attnbutable to BSM (r = O 767 p 
=O 001) confirrrung that BSM attack stgruficamlyreduces ytelds However both DRK 57 and Mlama 
127 produced stnular ytelds to the control despm: tbetr low mortahtJes Mlama 127 appeared poorly 
adapted m all Clntedze tnals desptte perforrrung adequately or above average m other areas of the 
country (see multJ locauonal PBYT) 
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Table 17 Performance of 17 vaneues screened for BSM res1stance under field conditiOns at 
Chaedze Malaw1 summer 1997 

Vanety %total % mortahty BSM /healthy Y1eld 
morta!Ity dueto BSM plant (kg ha 1) 

A 197 o 7d o 7d 17bo 860 b 

CAL 113 o 7d o 7d 23bo 881 b 

CAL 143 40d 1 8 d 1 5bcd 862 b 

DRK57 3 4 d 3 o d 25bo 600 d 

G 22258 3 9 d 24d 18bo 725 bcd 

ZPV 292 8 7¡, 7 6b 28 814 be 

Mlama 127 03 00 2It>o 55 3d 

PAD3 3 8 d 2 3d 25bo 971 

Canad1an Wonder 47 3 34 7 29 209 

Nasaka !4 2b 9 9b 25bo 487d 

Nasaka + seed 7 obcd 6 3bc o 8d 522d 

dressmg 

Tnal Mean lOO 72 2 l 675 

S E (±) o 42 o 36 o 38 75 01 

e v (%) 30 ql 29"~ 1 18 "1 22 

Sigruficance (P) ~o 00! ~o 00! ~o 01 ~o 001 

V anable means followed by the same letter( s) are not sigruficantly dlfferent from each other at 
p~O 05 (Duncan s Multiple Range Test) 

2 "~ 1 and "~ md1cate that the data has been sqrt+ l and sqrt transformed respecuvely 
untransformed data IS presented here 



Screemng beans for toleran ce to /ow s01/ femlity m Malaw1 

Contnbutors 
Sponsors 

V Aggarwal Rowland Ch1rwa (DARTS) 
DFID GoM 
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Low sml fertlhty a w1despread constramt that 1s espec1ally 1mportant m bean producuon m 
Malaw1 IS bemg addressmg by 1denutymg vaneues tolerant to low levels of P and N by 
understandmg and 1mprovmg mtrogen fixauon (BNF) and by developmg smtable cultural 
pracuces to 1mprove plant nutnuon Work m prev1ous seasons estabhshed smtable field based 
screemng techmques for low P and low "11 tolerance appropnate fert1hty treatments allow 
cons1stent screemng w!lhout affectmg overall fert1hty of the expenmental s1te Tlus season two 
tnals one each to screen for low P and low "11 followed on from the BILF A low P and BILF A 
low N tnals of 1995/96 

In the low P tnal most of the 30 vaneues had been selected from the prevwus year s tnal across 
countnes The tnal a random1zed complete block With three rephcatwns and four row plots was 
planted at Bembeke and Ch11edze stal!ons and w1th a farmer near Bembeke No fert1hzer was 
added at Clutedze or at the farmer s plot but at Bembeke a basal do se des1gned for low P 
screemng was added (see above) Y1elds at Bembeke were much lugher th1s year whlle lower 
y¡elds than last year at the farmer s plot could have been due to fertillly depletwn after two 
success1ve plantmgs without femhzer The h1ghest VIelds were agam produced by vaneues known 
for the1r tolerance X <\N 76 R WR 221 ARA 4 and R WK 5 One new entry wh1ch also showed 
exceptlonally good y1elds at all the three s1tes was G 2858 first mtroduced two years ago m the 
CIA T core collecuon (Table 18) 

The low N tnal compnsed 20 entnes 15 that performed best m last year s tnal and five local 
checks mcludmg a non nodulatmg vanety Ex R1co 2 3 The tnal was planted at Bembeke research 
staUon and a farmer s field nearby At Bembeke a basal do se cons1stmg of JO kg ha 1 of P 5 kg ha 
1 of zmc sulfate and 30 kg ha 1 of K was apphed no fert1hzer was added to the farmer s plot Crop 
growth and y1elds were very low at both s1tes (Table 19) poss1bly due to low nodulauon similar 
results were obtamed last year and apphcatwn of starter N appears to be 1mportant for early crop 
establishment and nodulauon Vaneues known from past work m Malaw1 and other countnes 
such as R WR 221 produced the best y1eld at both s1tes 



Table 18 Y1elds (kh/ha) of seleeted bean vanetles m the BILFA Low P tnal at Bernbeke 
and Ch1tedze Malaw1 m the !996 97 season 

Bembeke Ch1tedze Mean 
Vanety Statlon Farrner 
AFR609 877 767 830 825 
ARA4 1221 732 929 961 
RA055 1068 629 1100 932 
RWR221 1012 1223 784 1006 
XAN76 1252 741 1240 1078 
RWK5 1059 1024 793 959 
Controls 
CAL 14.> 777 498 960 745 
A286 1281 964 779 1008 
Phalornbe 665 24.> 598 502 
Mean 857 571 683 704 
CV(%) 44 
SE± Loeauon 13 5 

Vanety 103 2 
Loe x Var 178 7 

S1gmfieanee Loeauon <O 05 

Table 19 

Vanety 
ARA4 
DRK57 
RWR 221 
Ex Rleo 23 
CAL 143 
A286 
Phalornbe 
Nanyau 

Means 
CV(%) 
SE± 

Vanety <O 01 
Loe x Var <O 01 

Y1elds (kg!ha) ofseleeted bean !mes m the B!LFA Low N tnal on statlon and m a 
farrner s tield at Bernbeke Malaw1 m the 1996 97 season 

Stat10n Farrner Mean 
321 212 267 
312 361 336 
466 306 386 

95 80 88 
289 191 240 
367 163 265 
!86 76 !31 
195 69 132 

250 165 207 
35 

Loeat10n 33 9 
Vanety 29 9 
Loe x Var 42 2 

S1gmfieanee Loeauon ns 
Vanety <O 01 
Loe x Var <O 05 

43 
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Germplasm lmprovement m ll.fa/aw1 

Contnbutors V .\ggarwal Rowland Ch1rwa (DARTS) 
Sponsors DFID GoM 

A CIAT breeder ts posted m Malawt to work wtth DARTS sctenttsts under a btlateral proJect 
supported by DFID and the Governrnent of Malawt Germplasm tmprovement m field nursenes 
mcluded evaluatton of segregatmg populattons rangmg from F2 to F 10 generattons germplasm !mes and 
ehte culttvars wtth reststance to dtseases good seed qualtty (stze and color) and hlgh y¡eld The mam 
sttes were Chltedze ( 1100 mas!) and Bembeke (1660 m) m central Malawt y¡eld tnals were also planted 
at Bvumbwe (1190 m) m the south and Meru (1279 m) m the north representmg the other tmportant 
bean growtng ecolog¡es 

Segregatmg matenals rang¡ng from F2 to Fw developed m Malawt from CIAT (IP 1) were screened m 
unrephcated plots under natural dtsease mfestattons Selecttons were made for smgle plants or progeny 
rows dependmg upon stage of development of the matenal A total of 2491 breedmg !mes was 
evaluated 670 smgle plants or progerues were selected at Chltedze and 885 at Bembeke 

A nattonal Prehnunary Bean Yteld Tnal (PBYT) of 55 matenals was grown m the four ecologtcal 
zones Ytelds were hlghest at Chltedze (1474 kg ha 1

) and lowest at Meru (550 kg ha 1) these stte 
dúferences bemg attnbutable to sotl fertútty and tnal management (Table 20) Ytelds at Bembeke and 
Bvurnbwe were moderate wtth Bembeke bemg parttcularly affected by ascochyta bhght and 
anthracnose Most hlgh y¡eldmg entnes were from the Mesoamencan gene pool FEB 192 DOR 815 
and DOR 715 but FEB 192 produced a htgher y¡eld than the best check vanety A 344 (Mkhabra) 
Among Andean types the released vanety CAL 143 (Nap1ilra) y¡elded the hlghest and LRK .>4 was 
reasonably good A total of 27 vanettes were selected for evaluatton next year 

A nattonal Advanced Bean Yteld Tnal (ABYT) of 20 matenals was grown at the same four sttes 
Agam, strong vanattOn was evtdent m the performance of matenals at dtfferent sttes (Table 21) The 
Mesoamencan check vanety A 286 (Kambuizt) y¡elded htgher than the Andean check, Nap1ilra and 
among test matenals htgher mean y¡elds were also obtamed from those belongtng to the Mesoamencan 
gene pool Stx Mesoamencan matenals (notably SEA 4 FEB 196 and DOR 808) outy¡elded the 
Mesoamencan check, whereas only one (AFR 699) out of seven Andean types produced a rugher y¡eld 
than the Andean check N me matenals were selected for further tests The htgher y¡eld potenttal of 
Mesoamencan types suggests that farmers should be encouraged to grow more of thls type even 
though they are not large seeded 
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Table 20 Performance of selected matenals m Malawt s Prelurunary Bean T1eld Tnal at four s1tes m 
the 1996 97 season 

Seed y1eld {kg/ha} ALS d1sease seo res { 1 9} 
Vanety BBK BVM CTZ MRU Mean BBK BVM CTZ MRU 

FEB 192 1573 1505 2089 844 1503 9 8 8 1 
A344 1365 1807 1927 802 1475 6 7 2 1 
AFR 706 984 1276 2492 1005 1439 9 9 8 1 
DOR 815 1094 1578 2187 750 1402 9 8 8 1 
DOR 715 708 1896 2073 813 1372 9 8 7 1 
A286 849 1281 1736 964 1207 8 8 9 1 
SUG 131 1104 1021 1652 916 1173 6 7 3 2 
DOR802 615 1177 2158 620 1142 8 9 7 
DOR814 797 1652 1568 549 1142 9 9 8 
BRB 170 844 1099 2147 454 1136 9 8 8 
G 13856 198 219 431 297 286 7 9 6 1 
Means 904 973 1474 550 975 7 8 6 2 
CV(%) 23 40 24 34 31 
SE ( ±) Locauon 92 1 

Vanety 149 S 277 249 2 b3 106 o 
Loe x Var 210 9 

S1grnf Locauon •• 
Vanety •• •• •• •• • • 
Loe x Var •• 

Key to s1tes BBK = Bembeke BVM = Bvumbwe CfZ = Ch1tedze MRU = Meru 
Note •• S1gruficant at P <O O 1 ns = not sigruficant 



Tab1e 21 Performance of se1ected matenals m MalaWJ s Advanced Bean Yie1d Tna1 (ABYT) 
at four s1tes m the 1996 97 season 

Seed y1eld (kg/ha) ALS d1sease scores (1 9) 

Vanety BBK BVM CTZ MRU Mean BBK BVM CTZ MRU 

DOR 702 913 1028 1437 990 1092 9 8 8 1 
FEB 196 1 1 18 b13 1892 854 1294 8 8 7 1 
DOR 705 715 1 1 18 1287 1 156 1069 9 9 7 1 
SEA 12 899 1094 1697 809 1125 8 9 8 1 
DORSOS 569 1 167 1674 1 170 Il45 8 9 8 1 
Patrys 847 889 586 931 813 6 4 2 
SEA4 1017 979 2254 1236 1372 7 9 8 
BRB 177 760 819 1556 524 91 S 8 9 9 
BRBI72 910 931 1649 451 985 9 9 8 3 
BRB 80 837 99.> 1676 660 1042 8 9 8 1 
36/6/1 103 1 809 1335 566 9.>5 7 8 6 6 
RAA 1 778 .>51 1506 545 795 9 9 7 4 
EST 10 549 .>02 1244 882 744 8 9 9 
Mlama 49 38 38 3.>9 340 189 6 8 6 
SUG 137 941 524 1274 580 830 8 9 7 2 
SUG 138 629 337 1277 524 692 7 8 6 2 
FOT32 646 406 572 354 495 7 8 5 
AFR699 951 677 1504 757 972 7 8 4 
Contro1s 
CAL 143 906 739 1203 712 890 5 7 3 1 
A286 684 1024 1283 1233 1056 9 8 8 1 
Means 787 777 1362 764 922 8 8 7 2 
CV(%) 28 .>2 22 30 27 
SE± Loe 42 4 

Vanety 126 143 8 176 6 134 1 73 2 
Loe x Var 146 4 

S1gruf Loe •• 
Vanety •• •• •• • • • • 
Loe x Var •• 

Key to s1tes BBK = Bembeke BVM = Bvumbwe CTZ = Ch1tedze MRU = Meru 
Note * * S1gmficant at P <O O 1 ns = not s1gmficant 
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On farm vanetal testmg m Malaw1 

Contnbutors 
Collaborators 
Sponsors 

V Aggarwal Dr R. Ch1rwa (DARTS) 
Mr J Scott (DFIDffiARTS) Ms Martha Ma1dem (DARTS) 
DFID GoM 
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On farm vanety tnals were repeated tlus year m MalaWI two d1stmctly dlfferent bean seasons the 
surnrner ramfed crop and a Winter crop grown on residual mmsture m valleys The on farm tnals 
were grown under residual mo1sture by 45 farmers m the three extens10n areas ofKal1ra, Bembeke 
and Z1dyana and m the summer by 120 farmers m 8 areas In each area five tnals were researcher 
des1gned and farmer managed (RDFM) and ten were farmer des1gned and farmer managed 
(FDFM) Smce the RDFM tnals had a fixed plot s1ze y1elds were expressed m kg ha 1 plot s1ze 
and plant density of FDFM tnals were unregulated and plot harvests from 1 OOgm of seed per 
vanety are reponed 

Results from the wmter senes showed vanet1es dlffenng m y1elds Witlnn each area With these 
d1fferences bemg mamtamed across the areas unhke 1ast year the three areas produced surular 
mean y¡elds m the RDFM tnals Kamb1d..1 and Nasaka produced the Jughest overall average 
y¡elds With the latter bemg the better m FDFM tnals (Table 22) Last year Kambuiz1 gave much 
the Jughest gram y1eld because 1ts small s1ze resulted m lugher plant populat1ons lower y¡elds of 
tlus vanety and Mkhahra another small seeded type were surpnsmg Dlfliculty m mterpretmg 
results of FDFM tnals nuses questlons as to whether there IS value m reportmg numencal data 
Farmers rated the two small seeded vanetles Kamb1d..J and Mkhahra Jughly for gram y1eld and 
Nagaga for leaf taste In all areas farmers pnnc1pal cntenon for choosmg a vanety was y¡eld and 
the1r lowest ratmg was on d1sease 

In the surnrner on farm tnals y¡elds were generally lower than last year all tnals m one area were 
destroyed by bean beetle and two other areas were so severely affected by the generally h1gh 
ramfall that data are not mcluded here The range m mean y¡elds across vaneues was especially 
Jugh m the FDFM senes (from 353 to 1236 kg ha 1

) Kamb1d..J performed best m both FDFM and 
RDRM tnals (Table 23) Farmers rated all vaneues except Nagaga and Nasaka lughly for y¡elds 
the1r most Importan! character Nagaga was preferred also for Its seed s!Ze and color Farmers 
hkmg for Nasaka suggests that a bean vanety of medtum or large seed s1ze Wlth khakJ color can be 
preferred desptte low ytelds Al! vaneues were rated low for leaf taste tlus md1cates e1ther that 
tlus IS not an tmportant cntenon or that farmers were unable to taste cooked leaves of a smgle 
vanety due to the small quanuues 
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Table 22 Mean y1elds from researcher des1gned farrner managed (RDFM) and farmer des1gned 
farmer managed (FDFM) tnals m Kahra and Bembeke areas Malaw1 m Wmter 1996 

Vanety RDFM (kg!ha 1) FDFM (kg!IOOg sown) 

Kamb1dz1 1081 06 
Nagaga 86~ 04 
Nasaka 1008 07 
Maluwa 620 05 
Nap1hra 800 05 
Local 874 05 
Sapats1ka 539 04 
Mkhahra 809 05 
Means 824 05 
SE(±) Locallon 36 8 o 1 

Farmer 88 9 
Vanety 71 5 o 1 

Table 23 Mean y1elds from researcher des1gned farmer managed (RDFM) and farmer 
des1gned farmer managed (FDFM) tnals across localilles m Malaw1 m Summer 
1996/97 

Vanety RDFM (kglha 1) FDFM (kglha 1
) 

Kamb1dzi 843 1236 
Nagaga 499 353 
Nasaka 491 367 
Maluwa 524 493 
Nap1hra 727 801 
Local 454 354 
Sapats1ka 448 565 
Mkhahra 699 893 
Means 586 633 
SE (±)Vanety 86 246 



ActivJty 2 3 Cost effective mnovative methods for vanety development 

Ach1evements 

• The PRIAM prOJect ts supportmg the breedmg research of an expert farmer m ene of Its 
partiCipatmg Etruoptan commumties and rus expenences are startmg to change the outlook 
of the formal system 

• A new collaborauve research program on partictpatory bean breedmg was designed With 
scientists from severa! ECABREN countnes 

ContrJbutor 
Collaborators 

Sponsor 

C Farley 
Wub1shet Adugna (MOA/Ethmpm) Ato S1say (expert farmer) lAR 
L Sperhng (SWIIPRGA) 
Rockefeller Foundatmn lAR, MoA/Ethmpm 
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With the assistance of PRIAM team members (see Section 1 3 above) at lAR Nazreth Etruopia, 
particularly an extension agent from MOA, work has been undertaken to support the breedmg 
research of Ato Sisa y an expert farmer m the commumty of Wolencrutt Over the last ten years 
Ato Sisay has developed three vaneues of teff (Eragroslls te/) that perform near to or better than 
researchers vanetles and more recently he has begun selectmg sorghum matenals from around 
Etruopia m search of better van elles 

With the advent of the PRIAM sub proJect he has received techmcal and methodological support 
from team members as well as from numerous other researchers who often leave Impressed and 
even beWildered that he has demonstrated such msight skdl and mnovatlveness Without any 
formal schoohng Ato Sisay s mdependent research expenences have been used to sensiUze lAR 
researchers to the research potenual and the abihtles of farmers m general and rus success has 
recently been highhghted m the nauonal media mcludmg Joumals radio and television 

In an addltlonal acuvny bean breeders from Congo Ethiopta and Tanzarua mcludmg 
mdiVIduals mvolved m the PRIAM met for two days to plan work m participatory plant 
breedmg (PPB) A collaboratlve proposal was developed With assistance from the System W1de 
Iruuatlve m PRGA 
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Acti.Vlty 2 4 D1str•bution of 1mproved germplasm to network partic1pants 

Ach1evements 

• A first regwnal root rot nursery was constttuted and distnbuted 

• Two reg¡onal nursenes were distnbuted from MalaWI to the nattonal programs m the SADC 
reg¡on, and supenor genotypes were Identdled 

Formaflon of regwnal root rot nursery 

Contnbutor 
Sponsors 

R Buruchara 8 Bosco 
CIDA SDC 

FolloWing severa! evaluauons of promismg root rot resistan! !mes 39 entnes were selected to 
constttute the Regwnal Bean Root Rot Nursery (Table 24) Sorne ofthese entnes (DOR 633 FEB 
181 DOR 755 RWSel 1) are also resistan! to both Mesoamencan and Andean Isolates of P 
grrseo/a used m screemng for ALS resistance The nursery was distnbuted to collaborators m 
Kenya R wanda and U ganda the three countnes most affected so far by tlus relauvely new 
problem These entnes can be used directly or as a source of resistance to Improve preferred 
commercial but susceptible genotypes 
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Table 24 Sorne charactenstlcs of entnes selected to fonn a Regional Bean Roo! Rot Nursery 

Dtsease seventv (scale of 1 9) 
Growth 

Entry Seed Stze Habtt OngmY Pvthmm root rot Rluzoctorua root rot 

FEB 181 S 1 CIAT 42 43 
FEB 189 S 1 CIAT 2 7 26 
FEB 195 S 1 CIAT 2) 3 7 
DOR622 S 1 CIAT 3 8 3 3 
DOR633 S 1 CIAT 40 3 7 
DOR 708 S 1 CIAT 32 3 1 
DOR 710 S 1 CIAT 36 65 
DOR 711 S 1 CIAT 3 1 29 
DOR 755 S 1 CIAT 48 59 
DOR 765 S 1 CIAT 3 6 27 
DOR 766 S 1 CIAT 28 24 
DOR 771 S 1 CIAT 36 3 7 
DOR 781 S 1 CIAT 28 3 6 

\ SEA 10 S 1 CIAT 2 6 27 
AND 1064 L 1 CIAT 3 1 24 
MLB 1789A L 1 DRC 3) 23 
MLB 22 89A M 1 DRC 3 3 23 
MLB 36 89A S 1 DRC 3 7 32 
MLB 39 89A S 1 DRC 48 47 
MLB-40 89A S 1 DRC 48 49 
MLB-48 89A S l DRC 54 35 
MLB 69 89A M 1 DRC 3 ~ 26 
MCD 221 S 1 CIAT 3 6 32 
RWR221 S 2 Rwanda 32 5o 
RWR 719 S 1 Rwanda 42 65 
RWR868 M 1 Rwanda 3 o 3 6 
RWR 1059 M 1 Rwanda 4) 30 
RWR 1091 M 1 Rwanda 3 8 5o 
RWR 1092 M 1 Rwanda 2) 23 
RWSEL 1 S 1 Rwanda 3) 3 5 
RWV 167 M 4 Rwanda 40 33 
RWV295 M 4 Rwanda 4 1 67 
G 11352 M 4 Mextco 55 50 
G 21153 L 3 Mextco 58 48 
G 5712 S 3 Guatemala 59 48 
G 2858 M 3 MexiCO 3 9 49 
G 2774 M 3 Mexico 5 1 49 
lliumure S 2 Rwanda 55 47 
SCAM 80CM/5 M l Burundi 3 7 2 1 

Based on aruficml moculauon of Pyth/Um spp and Rh1zocroma so/am evaluated on scale of 1 9 (1 =no 
vtsible svmptoms 9 where >75/ of hypocotyl and root ussues have les10n and root system suffers advanced 
decay and considerable reducuon 

y Entnes from CIAT D R Congo and Rwanda cons1stcd of advanccd !mes 
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Southern Afnca regwnal tnal and nursery 

Contnbutors V Aggarwal Rowland Chtrwa (DARTS) 
Sponsors SACCAR SABRN and nauonal programs of the SADC regton 

Malawz coordmates reg10nal bean tnals for SABRN the SADC reg10nal network Parrt:Jc1pants mclude 
both the pnvate sector and nauonal prograrns who share gerrnplasm benefic1anes mclude the weaker 
countnes unable to run a full scale breedmg prograrn These tnals also proVIde a mecharusm to 
momtor and correct for the occurrence of dtseases and pests Smce the1r 1mt1at1on five years ago 
Zarnb1a benefited by releasmg two mtroduced vanetJes Angola plans to release one or two 
vanetJes Malaw1 s releases were based on the1r performance m both Malaw1 and the reg10n and 
res1stance m CAL 14~ to ALS was confirrned m vanous countnes 

The Southern Afncan regiOnal bean evaluauon nursery ( SARBEN) cons1sted th1s year of 1 00 
entnes mcludmg one local check wzth unrephcated smgle row plots The maJonty (97) were 
contnbuted by Malaw1 and the remammg two by Zambta contnbutJons by other countnes were r 
lower than m prev1ous years due to the1r low generatJon of new breedmg matenals F1fteen sets 
were sent to 7 countnes Lesotho (1) Malaw1 (4) Mozambtque (2) Tanzama (3) Zamb1a (2) 
Z1mbabwe ( 1) and South Afuca (2) At the time of wntmg data was ava1lable from MalaWI South 
Afr1ca Zamb1a and Z1mbabwe 

Y1elds were much h1gher m South Afncan sites than elsewhere Sorne of the top y1eldmg entnes m 
all countnes were common among them the followzng CIAT bred Mesoamencan types selected 
for the1r tolerance to low sml fert1hty m Malaw1 XAN 76 (1879 kg ha 1) UBR(92)13 (1551 kg 
ha 1) RAO 55 (148~ kg ha 1

) and RWK 5 (1598 kg ha 1
) Severa! gerrnplasm !mes selected earher 

m Malaw1 also d1d relauvely well notably G 2858 (1576 kg ha 1
) and G 7038 (1561 kg ha 1) AL'\ID 

871 an Andean type was another prmmsmg lme wzth very h1gh y1elds m South Afuca (33 57 and 
5148 kg ha 1 at Delmas and Greytown respecuvely) Other prmrusmg !mes were the 
Mesoamencan !mes DOR 849 ( 1793 kg ha 1

) and DOR 761 ( 1902 kg ha 1
) and the Andean 

matenal DOR 842 (1604 kg ha 1
) and POA 8 (1597 kg ha 1

) A total of 34 !mes have been 
selected for further testmg 

The Southern Afncan regiOnal bean y1eld tnal (SARBYT) compnsed 14 entnes contnbuted by 
MalaWI (6) Z1mbabwe (2) and South Afuca (5) plus a local check rephcated and w1th a basal 
dressmg of N and P Stxteen sets were d1stnbuted to 7 countnes Lesotho (1) MalaWI (4) 
Mozambtque (2) Tanzarua (3) Zamb1a (2) Ztmbabwe (2) and South Afhca (2) So far data 1s 
available from Malaw1 South Afuca Zarnb1a and Z1mbabwe 

The dtfferences among vanet1es w1thm and across locatJons were htghly stgmficant except at 
Delmas m South Afnca (Table 25) Th1s s1te produced the lughest mean s1te y¡eld y¡elds m 
MalaWI were low for the reasons already g1ven As expected Mesoamencan types produced 
lugher y¡elds (1518 kg ha 1

) than Andean types (1368 kg ha 1) the y¡eld dtfference between the 
overall lughest y1eldmg Meso amen can 3 7/6/6 from Ztmbabwe and the h1ghest y¡eldmg Andean, 
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LSA 19lfrom Malawt was 14 1% The other pronusmg vanettes were AFR 619 an Andean type 
and PAN !50 a Mesoamencan type Both AFR 619 and LSA !91 have been selected m Malawt 
for the next senes of on fann tnals 

Table 25 Seed yteld (kg/ha) ofvanettes m the Southern Regtonal Bean Yteld Tnal (SARBYT) 
at etght s1tes m four vanous countnes m 1996 97 

Vanety BBK BVM CTZ MRU DLM GTN MSK HRE MSF Means 

AFR619 688 773 1936 641 2573 1796 2442 2265 880 1555 
LSA 191 688 1065 2217 550 2619 2236 2302 1975 418 1563 
CAL 143 573 708 196~ 675 2282 1523 2437 1727 809 1410 
Fleetwood 609 898 1546 917 2907 273 2317 1537 874 1320 
MCM 1015 430 667 1834 1055 2812 1681 1942 2336 780 1504 
AFR637 617 537 934 885 2356 1403 2520 1375 634 1251 
Sable 646 503 1268 797 2706 1375 1562 1497 52 1207 
37/6/6 6~5 1409 1754 1487 2559 2889 2026 2315 969 1783 
Kranskop 802 425 1372 753 2513 1481 1635 1297 742 1224 
PAN 150 625 857 1997 1146 2533 3315 2604 294 874 1793 
PAN 159 625 372 1099 617 3226 1 1 16 1812 1793 679 1260 
Nand1 474 789 1679 875 3120 2671 2109 2291 929 1659 
Helderberg 344 591 1029 6~8 2478 2315 2598 1052 695 1304 
Local control 378 193 1183 633 3017 1282 1703 1606 712 1189 
Means 581 699 1558 833 2693 !811 2143 1804 751 1430 
CV(%) 25 30 25 33 19 14 15 18 28 22 
SE(±) Locatton 59 8 

Vanety 728 104 194 8 137 251 123 164 !58 105 51 o 
Loe x Var !54 o 

Stgmficance Locatton ** 
Vanety •• •• • • ** ns •• •• •• • ** 
Loe x Var •• 

Sttes key BBK = Bembeke BVM = Bvumbwe CTZ = Clutedze MRU = Meru (Malawt) 
DLM = Delmas GTN = Greytown (S Afnca) 
MSK = Msekera MSF = Mtsamfu (Zamblll) HRE = Harare (Ztmbabwe) 

Notes * • Stgmficant as P ~O O 1 ns = not stgmficant 
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Acnv1ty 2 5 Enhanced NARS capac•ty to use new sources of germplasm 

Ach1evements 

• Skllls m gameuc selecl!on are bemg transferred to two selected bean breeders from nauonal 
mstitul!ons 

• Severa! nat10nal scienusts prepared sub proJect proposals rumed at better targel!ng and use of 
germplasm 

The transfer of gamellc selecuon techmques to two selected bean breeders from key natwnal 
mslltullons 1s currently m progress at year s end m Cal1 w1th the ass1stance of ProJeCt IP 1 staff 
Tlus acl!vity 1s descnbed m more detall m Secuon 1 3 above 

The PABRA Mull!disciphnary Course (also see Sect10n 1 3) mcluded a penad of attachment of 
sorne other nauonal scienusts to CIA T staff m Afuca Dunng tlus mdiVJdual¡zed part of the 
course each participant rece1ved ass1stance and feedback m developmg a propasa! appropnate to 
lus/her country and potenually of mterest to one of the regional networks Severa! of the resultmg 
research top1cs are expected to 1mprove the des1gn user onentauon 1mpact of natwnal breedmg 
programs Research utles mcluded the follow1gn 

PartiCipatory Plant Breedmg m Rwanda Musom A 

Participatory Selecuon Participauve pour la Mise au pomt d un Melange Vareta! a base de Vanel!es 
Amehores (en Burund1) D1smas N 

Productwn et Diffusion Rap1de des Semences de Hancot Commun par les Assoc1atwns Paysannes 
(M vuazi Congo) Lod1 Lama 

Ehcltmg Food Bean Preferences ofFarmers m the Areka Regwn ofSouthem Etluop1a Feaven 
Workeye 

Seed Dissemmauon ofReleased Food Bean Vanel!es Gofta (G2816) and Ayenew (GLPx92)} 
m Eastem Etluop1a Bulu Tesso 

Participatory Study to Determme Farmers Selecuon Cntena for Beans (Nazreth Eth10p1a) 
Abraham Tesfaye 

On farm Venficatwn Tnals ofNew lmproved Vaneues m Southem Mozamb1que Osono A 
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Output 3 Sustamable bean productlon systems 

Actlvlty 3 1 Sustamable crop and sod management pracnces 

AchJevements 

• Nutnent balances m the banana based land use type were near zero for N posttlve for P and 
negattve for K wht!e balances were negattve for al! nutnents m the annual crop !and use type 

• Better P nutntton 1mproved bean producttvtty and mcreased the percent of N denved from 
biolog¡cal rutrogen fixauon from 20 to 3 8% 

Nutnent balances by land use type and at farm leve/ m Uganda 

eontnbutors e K Kanz1 (NARO) ande Wortmann 

In recogruuon of farmers efforts to manage mu!Uple components of thetr farrrung system m an 
mtegrated and dynam1c manner we emphastze the need to understand and manage systems m a 
hohst1c manner Thus our emphasts ts on Improved Agroecosystem Management wtthm systems 
and locauons where bean IS 1mportant 

Nutnent balances and !luxes were est1mated by land use type (LUT) and at the farm leve! for small 
scale farms m Eastern and Central Uganda Nutnent balances for the banana based LUT benefited 
from the transfer of nutnents from other LUTs m the forms of crop restdues manure and 
household waste mtrogen and potassmm balances were generally sltghtly negattve wht!e the 
phosphosus balance was posttive (Table 26) The armual crops LUT occupted more land than 
other LUTs at al! locauons and accounted for more nutnent loss than the other LUTs combmed 
Losses due to eros10n were 1mportant Nttrogen and potasstum balances were posltlve and 
negattve respecttvely for the fallow and pasture LUTs The household LUT occup1ed relauvely 
httle land but was 1mportant to nutnent management Harvests and hvestock dung and unne were 
brought to the household LUT where losses appeared to be htgh due to burrung volatt!tzauon and 
eros•on Marketmg and purchasmg of commodtues had httle effect on balances at other locauons 
Sustamabthty of the farrrung systems reqmres great 1mprovement of the nutnent balances for the 
armual crop LUT through reduced losses 1mproved nutnent cychng enhanced N2 fixauon and 
mcreased fertthzer use 



Table 26 Fluxes and balances for N P and K (kg farm 1 yr 1 2 2 ha farm 1 
) for land use types averaged across the Kamuh lganga and 

Mptgt locatlons Uganda 

Landuse type EROS HARV CRBA CRHH LEAC VOL MULC BNF ATMO FYM ASH HHW BAL LANDP 

Bdnana bJse N 1 8 23 1 o o 13 6 1 4 4 7 1 ' 76 12 o o 1 o 1 S 1 2J8 
p 04 1 4 o o o o 08 11 11 )2 o 1 o 1 H 
K 23 57 1 o o o o 7) o o 14 8 01 1 o 354 

Annual crop N 40 -473 -40 101 15 2 1 5 o 4 1 ) 1 o o o 68) 448 
p 1 2 -46 07 1 ' o o () o o o o o 80 
K 3 3 36 3 .()7 21 g o o o o o o o () 68 1 

Fallo\\ N 04 83 o o 3 ) 1 1 o 146 58 4 1 o o J8 17 2 
p ~2 ~8 o o o o o o o 04 o o ~6 

K ~8 83 o () o o o o o 4 1 o o 54 

Pasturc N -0 o 1 3 o o o o 1 o o ) 02 07 o o 02 08 
p 00 ~1 o o o o o o o o o o -0 1 
K 00 1 3 o o o o o o o o o o 1 3 

Nap1er ¡,rass N 00 -47 o o o o 1 o o 04 o o o 44 1 ) 
p ~() ~8 o o () o o o o o o () ~8 

K ~1 80 o () o o () o o o o o 8 1 

Household2 N 36 o o o 24 12 4 o o 1 o o () o IH 44 
p 1 3 o o o o o () o o o o o 1 3 
K 54 o () o () o o () () o () o 54 

EROS HARV CRBA CRHH LEAC VOL MULC BNF ATMO FYM ASH HHW wcrc nutncntmovcmcnts duc lo cros1on haf\cst ofthe mam product crop 
res1dues camed to banana crop restdue carned to the household lcachmg volattluatton and dmnnficauon mulclun¡, or dpphcatton of crop rcstducs btologtcal 
mtrogen fixauon farro yard manure apphed lo ficlds ash apphcd to ficlds and houschold waste apphcd to fields rcspccuvcly BAL wJs the balance of nutncnts by 
land use type LANDP was the mean percent of land m thc land use type 

2 
EROS and VOL al thc household nutnents lost from dung and unnc duc lo eroston and volaUhlJllon N loss from dunglunne WJS 501 to vohllhlJUon and 25 1 

ofN P and K \\aS lost dueto lcachmgleros10n (EROS) tfc\entually apphed lo ficlds tfnot apphcd to ficlds but kft m krJJI than 50/ ofN P and K \\as 
01 

e' entually lost to erostonlleachmg "' 



Summary of other work 

eontr1butors e Wortmann and e Farley N Matheson and K. Gdler (Wye eollege 
U mvers1ty of London) 
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In stud1es rumed at 1mporvmg the effect1veness of b10logical rutrogen fixatlon, better P nutnt10n 
1mproved bean productlVIty and mcreased the percent of N den ved from the atmosphere from 20 
to 3 8% wlule N2 fixat10n was neghgtble when N fert1hzer was apphed There was no response to 
dressmg seed WJth Mo 

The levels of naturally occumng N 15 m the sml van es considerably across Iocat10ns but the natural 
abundance techmque appears to g1ve rehable results when the reference plant and the fiXIng plant 
are m clase prox1mity A MSc thes1s has been completed on th1s top1c under Wye eollege 
Uruvers1ty of London 

In part1C1patory research (see Sect10ns 1 3 and 3 3) than focus on any commod1ty top¡caJ or 
themat1c mterest of the participatmg researchers farmers themselves both ¡denufY and pnontlze 
the problems to be addressed WJthm the research program The only constrrunt to addressmg a 
gtven problem 1s the ava!lab1hty of expert1se that can be drawn m to address that spec1fic problem 
Across al! e1ght PRIAM sub proJects farmers are contmually testmg and evaluatmg crop vanet1es 
(e g beans nce wheat) management practlces (e g row plantmg mulclung) and new 
technologtes (e g row planter mod1fied mulboard plow) 
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ActlVIty 3 2 Development of IPM components 

Ach1evements 

• Confirmauon was obtamed for MalaWJ that host plant reststance and sml amendments can 
proVlde reasonable control of stem maggot 

• Usmg standardrzed neem products from GTZ IPM Hortlculture we were able to demonstrate 
an addttlve mteractron between plant resrstance and neem treatments 

• A better understandmg was obtamed of Ootheca leaf beetle bwlogy and phenology thrs 
knowledge IS already helpmg farmers m Tanzama to develop simple management strateg¡es 

• Farmer research groups were formed m two v1llages m northem Tanzama folloWJng severa! 
years mformal PR on IPM strateg1es one group has chosen to focus on cultural management 
ofBSM and the other on testmg resrstant vaneties 

• F armers m westem Kenya are well aware of the curren! eprdemrc of bean root rots wluch was 
d~agnosed as bemg due to Pythmm spp and Fusanum so/am farm yard manure morgamc 
ferttl!Zers and ndgmg were moderately effecttve m reducmg plant mortahty 

• In a )'leld loss assessment m Malawt fungal dtseases caused more damage and were eas1er to 
control than bactenal dtseases and new res1stant vanettes proVlded good protectton and lugher 
)'lelds 

Management strateg1es for bean stem maggot 

Contnbutors 
Collaborators 
Sponsors 

K Ampofo S Ross (DFID/DARTS) 
Dr Ana Varela (GTZ-IPM Horhculture Na1rob1) FSIPM Malaw1 
CIDA SDC DFID 

In MalaWJ three potenual management strateg1es were mvesugated agamst bean stem maggot 
(BSM) host plant res1stance cultural practices and the use of locally avatlable natural pestlctdes 
In a reststance reconfirmatory nursery at Clutedze m the wet season four released vanet1es (A 
197 CAL 113 CAL 143 and DRK 57) and three prom1smg !mes selected m preVlous seasons (G 
22258 Mlama 127 and PAD 3) performed well shoWJng low levels of mortaltty dueto BSM 
Cultural pracuces tested wtth farmers m Ntclus1 dtstnct were mulch manure fertdtzer mcreased 
plantmg denstty a BSM tolerant vanety (Miama 127) and vanous combmauons Under severe 
dtsease and BSM pressures Mlama 127 performed outstandmgly m relat10n to the older vanety 
Nasaka under al! treatments whtle a combmation of lugh dens1ty plantmg manure and mulch 
stgmficantly reduced BSM mduced mortahty of Nasaka However three locally avrulable plant 
matenals ( dema neem and Tephrosza vogellu) used by farmers agrunst other pests fru1ed to 
reduce mortaltty due to BSM when apphed as seed dressmgs 
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In Tanzarua we evaluated m collaborauon w1th the GTZ IPM Horuculture ProJect m Nrurob1 m 
OlasiU near Arusha vanous neem (A ad1rachta mchca) products agamst BSM m farmers fie1ds 
The neem products were neem seed mi (O 08% a 1 ) neem cake powder (O 05% a 1 ) and neem 
cake powder w1th wamn as a sucker These were forrnulated to release the same concentrauon of 
the active mgred1ent and were supenmposed on two mam treatments seed dressmg and foliar 
sprays F or seed dressmg seeds were soaked m the neem forrnulatiOn for 6 or 12 hours befare 
sowmg for the foliar sprays the neem preparat10ns were mfused m water for 12 hrs strruned and 
sprayed over the plants unul dnppmg The control had only water treatment 

The neem treatments had m1xed results F ohar apphcat10n of aqueous extracts of the neem 
products had no more effect on adult BSM setthng and feedmg than an apphcauon of water alone 
(Table 27) However soakmg bean seed m the neem preparat10ns for 12 hours reduced plant 
emergence A study on the mteracuon between foliar sprays of the neem preparat10ns and res1stant 
vaneues (MI ama 49 and G 22SO 1) showed an add1t1ve effect of the two strateg¡es on BSM 
mfestation and damage (Table 28) 

Table 27 Effect of foliar sprays on numbers of adult BSM per four meter row 

Neem cake powder 

Neem cake powder + wamn 

Neem seed mi 

Water 

spraymg at 3 DAE 

befare 

1 2S 

2 2S 

1 o 
3 o 

1 hour 

after 

00 

o 25 

1 o 
o 2S 

spraymg at 7 DAE 

befo re 

1 2S 

1 S 

1 7S 

20 

1 hour 

after 

00 

00 

os 
os 
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Table 28 Interacuon between plant reststance and neem sprays on BSM mfestatton and damage 
(adult BSM per four meter row) 

Treatment 

Neem apphed 

Mlama49 

G 22501 

Canadtan Wonder 

Mean 

No Neem apphed 

Mlama49 

G 22501 

Canadtan Wonder 

Mean 

BSM acUvtty 

34 o 
36 5 

42 8 

37 7 

38 4 

.>6 6 

49 5 

41 5 

BSM mduced mortahty 

63 

2.> 

93 

6 

50 

11 o 
17 o 
11 

810/ogy and ecology of the /eaf beet/es Ootheca spp 

BSM per mfested plant 

1 7 

00 

2 1 

1 3 

3 1 

44 

45 

4 

Cotnbutor K Ampofo Collaborators Mr Stmon Slumpa (DRT) and MoA Sponsors 
CIDA SDC USAID 

Leaf beetles Ootheca spp are wtdely dtstnbuted m eastem Afuca where tt attacks beans and 
other legummous crops An evaluauon of CIAT s core collectton of bean germplasm suggested 
that reststance mtght not be a control opuon as no reststant !mes were tdenttfied An tdenuficatton 
of collecttons of Ootheca spp from Tanzarua by taxonorrusts at the Plant Protectton Research 
Instttute South Afuca suggests that O benmgsem ts the predorrunant spectes m the country 

In collaboratton wtth the nauonal program extenston officers and farmers m Hru and Lushoto 
Dtstncts northem Tanzanta farmers fields were surveyed thts year to understand the pest s 
btology and ecology and to develop 1PM strategtes Pupauon starts m June/July and adults begm 
to form m July/ August (Ftgure 1) The teneral adults remrun m the so ti untll March Apnl the 
followtng year when they emerge wtth the rams and attack emergmg bean crops and restart the 
cycle (Table 29) 



F1gure 1 Ootheca populat1on development, Ha1, 1997 
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Table 29 A summary of Ootheca hfe cycle m relatmn to bean plantmg cycle at Hru northern 
Tanzanta 

Penod 

March/ Apnl 

May 1 June 

July 

August 

September 

October to Marchl Apnl 

Developmental actlvtty 

Adult emergence m synchrony wtth rruns and plantmg of beans 
Defohauon of bean seedhngs Adults mate and oV!postt m sml near 
bean plants Emergmg larvae feed on bean roots remoVlng 
secondary roots drunagmg the pnmary roots and poaclung 
nodules 

Larval damage to rootmg system dtsturbs nutnent flow from the 
sml causes plants to senesce prematurely and bear few pods each 
wtth few seeds 

Beans are harvested but Ootheca nnmatures are left m the sml 
Populauons may exceed 1 00/m2 Land ts left to fallow and 
Ootheca populauon development contmues 

Pupatmn starts m the sml 

Adult are fonned but remam m sml and undergo dtapause 

Adults remam m dtapause unttl the begmmg of the rams when 
they emerge to attack newly emerged beans 

An analysts of the verttcal dtstnbutlon of the msects wtthm the sotlmdtcated that 7 5% were wttlun 
the top 1 O cm of the sml (Ftgure 2) These results suggest that cultural strategtes su eh as early 
plouglung m July August wtll ex pose the pupae new adults and remrurung larvae to the heat of the 
sun and cause mortahty Parttctpatmg fanners have selected strategtes such as post harvest 
plouglung and floodmg for evaluatlon m the control of Ootheca 

In Lushoto Dtstnct the effect of tlllage systems on Ootheca populat!on development was 
mvesttgated The treatments were no t!ll beans plough early for bean monocrop plough and 
harrow early for bean monocrop and plough harrow and plant wtth a matze bean mtercrop The 
early ullage treatments were estabhshed two months before sowmg Sml type at the tnal stte was 
clayey and harrowmg broke up the clogs left after ploughmg Ootheca adult emergence pattern 
and populat!on development was morutored m the dtfferent treatments through trappmg above 
ground and sml samphng There was more adult emergence at the start of the season from the 
ploughed plots and the least m the no t!ll plots Sml samples taken to morutor the tmmature and 
dtapausmg adult populations after harvest show that under the clayey sml condttions no t!llage 
and mtercroppmg favoured Ootheca populauon development no ullage also reduced adult 
emergence (Table JO) 



Figure 2. Ootheca d1stribution in soil (Hai, 1997) 
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Table 30 Effect ofullage and croppmg pattern on Ootheca populauon development 

Treatment 

Ploughed (beans) 
Ploughed and harrowed (beans) 

Ploughed and harrowed ( matzelbean mtercrop) 

No un 

Parflc1patory IPM m northern Tanzama 

Mean Ootheca per sample umt 

22 
29 

49 

46 

Contnbutor K Ampofo MoA Sponsors CIDA SDC 
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Work was tmUated three years ago wtth small farrners m Valesca vtllage Arumeru Dtstnct 
northern Tanzanta to refine IPM strategtes for BSM management In 1995 thts farmer group 
mVJted farmers from Patanumbe vtllage to collaborate and last year the two vtllages were 
encouraged to form farmer research groups In Valesca the focus was on cultural strategtes 
(mulch manure and seed dressmg) and BSM reststant vaneues whtle at Patanumbe the focus was 
on reststant vaneues as a management optlon Earher tnals were researcher destgned and farrner 
managed thts year all tnals were farmer destgned and farmer managed 

Patanumbe farmers held thetr own field day and mVJted extens10n staff from three dtstncts and 
farrners from stx other vtllages to help evaluate results V alesca farrners also muluphed BSM 
tolerant !mes and dtssemmated them to 29 other farmers As one of the maJar constramts to 
productlVIty m the area ts low sml fertthty two farmers were sent to Kakamega m Kenya to tram 
m sml fertthty tmprovement and management under the Orgamc Matter Management Network 

Farmer management prachces for bean root rots BSM and s01l femllty m western Kenya 

Contnbutor 
Collaborators 
Sponsors 

J Ndentu 
R Otsyula (KARI) R. Buruchara and K Ampofo 
AHI/ICRAF 

Bean producuon m western Kenya has become dommated m the last five years by root rots and 
bean stem maggot In VJew of the assoctat10n of tlus problem wlth dechrung sml fertthty on very 
small farrns the complex was adopted by the Afnca Htghlands Iruuattve (Alll) as one of lts trulla! 
pnmues A survey was conducted m Vthtga Dtstnct western Kenya, to determme the prevalent 
pathogens and BSM spectes evaluate farmers current management pracuces and document thetr 
perceptlons Questlonmures were u sed to mterVJew 102 mdlVIdual randomly selected farrners and 
plant samples were taken 



65 

Nmety percent of mtervtewees plant beans m the same plot every season mtercropped wtth mliiZe 
Farm yard manure (FYM) was the mam form of fertthty tmprovement although a few combme 
FYM wtth morgantc fertthzers mamly DAP m matze fields and CAN and urea are used to 
topdress matze Avatlabhhty and transport were menttoned as constnrung use of fertthzers The 
matn bean vanettes grown are five released long ago GLP 2 GLP 585 GLP X 92 GLP 288 and 
MeX!can 142 Most farmers (75 7%) grew two vanettes m thetr farms etther separately or m 
nuxtures vanettes are grown pure when for sale GLP 2 [ =K20] a Caltma type ts preferred for tts 
good yteld m good smls and tts cookmg qualtty Although a substanttal number of farmers have 
contmued to grow GLP 2 desptte losses caused by root rots many have shtfted to growtng more 
GLP 585 (Red Hancot) whtch ts moderately tolerant to root rots and has good cookmg qualtttes 
There are very few landraces grown (by less than 1%) mdtcatmg a narrow dtverstty of bean 
genotypes GLP 2 may have replaced them but the dtverstty may have been further narrowed 
recently by root rots 

BSM mfestatton was low ( only 8% of farms had more than 5 per bean plant) and caused only 
mmor darnage whtle root rots were confirmed as causmg much mortahty of plants The root rot 
pathogens tsolated from plant samples were Pythmm spp Fusarmm solam f sp phaseoli 
Rh1 octoma solam Sclerotmm roljsu and Macrophomma phaseolma Pythmm spp and 
Fusarmm solam were the most prevalent pathogens Pythmm spp caused htgh plant mortaltty and 
those that survtved had Fu~armm solam 

F armers esttmates of relattve y¡eld losses due to msect dtseases and low sotl fertthty m thetr bean 
fields ts shown on Table 31 Farmers felt that dtseases caused the htghest reductton of bean ytelds 
and percetved low sotl fertthty to be less tmportant Aphtds were the matn msect pest noted by 
farmers (they are occastonal senous pests) and BSM was rarely menttoned probably because tt ts 
an mtemal feeder wtth symtoms stmtlar to those of root rots The matn symptoms they recogruzed 
to be due to root rot dtseases descnbed as yellowmg had been observed for more than four 
seasons dunng htgh ramfall condtttons at the first tnfohate stage Although farmers have 
responded by shtftmg to plant more tolerant culttvars such as GLP 585 and GLP X 92 most had 
not thought of any other measures The management opttons they most preferred to evaluate were 
toleran! vanettes and farmyard manure separately and m combmat10n 

On farm researcher and farmer managed tnals wtth bush and chmbmg beans were conducted over 
three seasons to evaluate effects of ndgmg furrow and orgamc/morgantc amendments m the 
management bean root rots and BSM A spht plot arrangement was used wtth matn plots bemg 
sowmg on ndges and furrows and subplots bemg apphcatton of 1 O tons/ha of farmyard manure 1 O 
tonslha of Tlfhoma and Ca/IIandra as green manures and !50 Kg!ha of dtarnmoruum phosphate 
(DAP) 



66 

Table 31 Frequency d1stnbuuon of fanners esumates of per cent bean y1eld reduct1on by msect 
pests d1seases and low soii feruhty 

Y1eld loss 

None 
About 25% 
About 50% 
Over 75% 

Insects 

48 6 
15 2 
25 2 
54 

Per cent of fanners (N= 1 02) 

D1seases 

24 
16 5 
22 4 
58 8 

Low SOII fertihty 

57 
51 4 
31 4 
11 4 

On bush beans orgamc amendments had no statlstlcally sigmficant effects on the number of dead 
plants and root rot damage scores However trends obseiVed were that there were more BSM 
( and more adventi!lous root fonnauon) and less root rots on ndges than on furrow planted beans 
more dead plants from the crop grown on furrows than on ndges and orgamchnorgamc 
amendments shghtly reduced the seventy of root rots and plant mortahty but shghtly mcreased the 
number of BSM Although there was less root rot and plant mortahty m ndged beans th1s d1d not 
translate mto sigmficantly h1gher y1eld per plant S1rmlarly there was no sigmficant residual effect 
of organic/morganic fert1hzers on bean root rot seventy plant mortahty BSM plant VIgor or 
y¡eld Generally more plants suTV!ved were more v1gorous and y¡elded more m res1due fannyard 
manure plots DAP treated plots had more BSM advenuuous roots and lower root rot scores 

In fanner managed chmbmg bean plots root rot seventy was average A s1rmlar tendency of more 
Vlgorous growth on orgamc/morgan1c amended plots and h1gher y1elds were obtamed Growth 
was more Vlgorous w1th DAP rock phosphate and fannyard manures than w1th green manures 
Although plant mortahty was h1gher m D AP treated plots y1eld per plant was al so lugher 
Chmbmg beans y1elded e1ght umes more than bush beans 
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Assessment of y1eld /osses dueto follar funga/ and bactena/ lllseases m Malaw1 

Contnbutor Dr C Klsyombe (DARTS) 
Sponsor DFID 

As an rud to rev:Iewmg research pnonties m the MalaWI national program, a tnal to assess grrun y¡eld 
losses caused by dtseases was repeated at Clntedze and Bembeke Benomyl and copper oxychlonde 
were used for controlmg fungal and bactenal d!seases respecttvely usmg manufacturers recommended 
rates at seven day mtervals throughout the growmg season A spht plot arrangement was used With 
cherrucal treatments as mrun plots vanetal sub plots were of four rows of 4m Dtseases were scored at 
RS stage 

Benomyl gave excellent control of angular leaf spot (ALS) at both sttes At Clntedze seventy of ALS 
was low but lngh for common bactenal bhght (CBB) on untreated plots of a susceptible older vanety 
Nasai«J CBB levels were moderate on newly released vaneties Nap1llra Mkhallra Kambui..I and 
Nagaga Grrun y¡elds from untreated plots of susceptible vaneties Sapelekedwa and Nasaka were 
mcreased by apphcation of benomyl by 129 and 77% respecttvely With correspond!ng reductton m 
d!sease seventy (Table 32) Correspondmg mcreases m y¡eld of these vaneties With the app!Jcauon of 
copper oxychlonde were 104 and 29% respecttvely shoWing that control of dtseases (mamly ALS and 
CBB at tlns stte) by cherrucals resulted m the mcrease m grrun y¡eld Sorne of the released vanettes 
(Kambuiz1 and Nagaga) appear to have low levels of reststance wlnle Nap11Ira and Mkhaiira are 
lnghly reststant to ALS 

Seventy of CBB was mtermedtate at Bembeke on untreated plots of the two lnghly susceptible older 
cultivars Sapelekedwa and Nasai«J Control of CBB was not effectiVe High rrunfall and low 
temperatures resulted m lngh mctdence and seventy of ascochyta bhght and anthracnose wlnch greatly 
reduced y¡elds of al! vanetles but parttcularly the susceptible ones The y¡eld mcrease was a reflectiOn of 
the control of these dtseases as well 

Table 32 Elfects ofbenomyl (Bmy) and copper oxychlonde (Coxy) to control foliar dtseases on 
y¡eld of siX bean cultivars at Clntedze and Bembeke MalaWI 1996/97 season 

Clutedze Bembeke 
8ean culbvar Gram \1Cid (k2fha} 1 mercase Grrun y¡eld (k2fha} 1 mercase 

Untr Bmy Co>:j Mean Bmv Co>:j Untr Bmy Coxv Mean Bmv Co>:j 

Sapelekedwa 453 1058 925 812 129 104 66 216 84 122 227 27 
Nasaka 671 1191 868 910 77 29 76 203 195 167 156 
Namp!hra 836 13~7 1~13 1199 61 69 321 342 384 349 7 20 
Mkhaltra 901 16)8 1263 127~ 8~ 40 392 611 445 483 56 14 
Kambl(lz¡ 725 1265 1096 1029 7~ 51 310 554 358 407 79 16 
Nagaga 758 1182 1088 1009 56 44 411 530 435 459 29 6 
Means 1039 330 
SE (±) 
Cherrucals 479 39 8 
Vaneues 7H 36 3 
CV(/) 24' 38 1 
S•g ns 
Cherrucals 
S• Vaneues •• • 
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ActJvtty 3 3 Destgn effictent methods for systems tmprovement 

Achtevements 

• A thesis on mechamsms of low P tolerance mdicated that basal root growth was related to 
)'leld performance under low P conditlons amongst small seed vanelles and efficiency for 
uptake of scarce P from the sml was more Importan! than metabohc use efficiency and P 
harvest mdex 

• Pronnsmg B ILF <\ 1I entnes obtamed approximately 3 8% of their N from the atmosphere and 
were much less responsive to N apphcatlon than the non nodulatmg !mes 

• A research framework for the diagnostic stage of the PRIAM proJect has been developed 
tested and refined research on the Expenmentation Momtonng and E valuallon and 
DissemmatiOn stages of the proJect are In progress 

• A study of methods for assessmg farmers mdependent expenmentatlon m U ganda produced 
mformatwn that was used m developmg a decision gmde to use of green manure /cover crops 

Low P tolerance m bean as affected by root charactenstlcs 

Contnbutors C Wortmann G O Rachier (KARI) Dr J S. Tenywa (MakerereUmversity) 
Sponsors CIDA SDC USAID 

Bean productwn ID the tropics IS often constramed by low sml P availabihty Performance under 
low P condlllons IS pnmanly due to capacity to take up scarce P pnor to pod fill (r = O 55) but 
metabohc use effioency of P appears to be generally less unportant Tlus study tested the 
hypothesis that the abihty of bean plants to take up scarce soii P IS related to root charactenstics 
expressed dunng the early vegetallve stage of growth Tlurteen genotypes mcludmg 1 O 
prevwusly charactenzed as toleran! and three as susceptible to low P stress were sown and 
allowed to grow for 8 14 and 21 days before harvestmg to make observations on roo! 
charactensllcs Genotypes dlffered for number of lateral roots dry weights of basal roots 
taproot plus lateral roots and total roots lengths of longest basal root total basal roots longest 
lateral root tap root and total roots and for root to shoot rallo Totallength of all basal roots (r 
=O 65) and of all roots (r = O 51) were positlvely related to the amount of P taken up by early 
podfill stage under low P condlllons m the field Length of lateral roots and weight of lateral 
roots plus the tap root were negatlvely correlated with P uptake under low P condiilons 
Prehnnnary screemng of bean genotypes for capture efficiency of scarce P might be done by 
selectwn based on basal root length at the seedhng stage 



Low mtrogen tolerance m common bean 

Contnbutor 
Sponsors 

Dr Mary Sllver Rwakallura (Makerere Umvers•ty) 
CIDA SDC USAID 

69 

Inadequate rutrogen nutnllon ts a maJor constramt to bean performance m sub Saharan Afhca In 
a collaborattve effon mostly wtth ECABREN members called BILF A (Bean Improvement for 
Low Fertthty m Afnca) 26 !mes selected for good performance under low N condttlons were 
funher evaluated to leam of hkely mecharnsms of tolerance Two non nodulatmg !mes were 
mcluded and these responded to N apphcauon wllh a mean yteld mcrease of 45% The test !mes 
showed httle response to apphed N tmplymg that all were fixmg stgmficant amounts of N2 (P 
fertthzer was apphed) N denved from the atomsphere was esumated to be 38% usmg the natural 
abundance ofN15 techmque Mean }'leld oftest !mes ranged from 815 to 1431 kg ha 1 across two 
low N locat10ns Charactensucs contnbutmg to good performance under low N condttlons vaned 
for dtfferent !mes The five !mes whtch performed best m terms of seed yteld under low N 
cond1t10ns are constdered m more detall (Table 3.>) Three !mes had htgh shoot b10mass and N 
uptake at R8 nutnent use effictency unttl R8 was only tmportant when N uptake was relauvely 
low total plant N at phystologtcal matunty was average N uptake dunng podfill was generally 
low and N harvest mdex and gram dry wetght per umt of N at phystologtcal matunty was 
generally htgh for these !mes 

Table 33 

Vanety 

MORE 90040 
CNF 5513 
XAN76 
RWK5 
UBR(92)12 

Ratmgs of the five !mes wtth best }'leld under low N condltlons for charactensttcs 
whtch may contnbute to low N tolerance 

Earlv podfill Phvs Mat Harvest 
(R8) (R9) 

mw PN NUE mw PN GNI GNg HI NHI NPF NUE2 

+ + o + + + o o + 
o o + o + o + + 

+ + o o o o + + + o + 
+ + o o o + + o 

+ o o o + o o o 

TDW PN NUE GN m Nm NPF and NUE2 are we1ght of shoot growth plant N content, mtrogen use 
effictency as md!cated bv grams of b1omass per gram of N gram N harvest mdex N harvest mdex N 
uptake dunng podfill and N use effictency as md!cated bv grarns of gram per gram of plant N R8 and R9 
md!cate the begmnmg of podfill and phys10log•cal matuntv respectlvelv 
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Test and evaluate part1c1patory research (PR) methods 

eontnbutors 
eollaborators 

Sponsors 

e Farley e Wortmann 
lAR MoAIEthmpm e K KaJJZI (NARO) M F1schler (PASOLAe 
formerly eiA T) 
eiDA SDe USAID 

In an EeABREN sub proJect that 1s also a componen! of PRIAM at lAR Nazreth Etluop1a 
Melesse Temesgen and Wub1shet Adugna have formed an effec!lve partnerslup w1th expert 
farmers m Wolench1t1 to evaluate and refine low cost agncultural 1mplements that are adapted for 
use WJth the trad1t10nal oxen drawn maresha plough These mclude a row planter a moldboard 
plow and an mter row weeder ( wh1ch 1s actuallv a sub surface weeder that also helps to conserve 
sotl mmsture) These 1mplements were developed and refined through an 1terat1ve process w1th 
farmers whereby farmers field tested success1ve generattons of 1mplements unul acceptable 
vers10ns were produced The final vers10ns were left w1th farmers for a complete season for 
more thorough testmg These 1mplements are now bemg tested at other PRIAM sub project s1tes 
m Eth10p1a 

Four methods were apphed and compared for assessmg farmers mdependent expenmentat10n m 
Uganda The mformauon from the assessment was used m developmg a dec1s1on glllde to use of 
green manure /cover crops (see Secuon 4 2 below) 
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Activdy 3 4 Inter-center and ecoregwnal hnkages 

Achrevements 

• We participated m all three research themes ofthe Afhcan Hlghlands Iruuauve the ecoreg10nal 
program for Eastem Afhca aspects are descnbed elsewhere m tlus report 

• Our trrumng actlvitles were coordmated other IARCs through the IARCs/NARS Trrurung 
Group for Afnca (INTG) 

eontr•butors R K1rkby e Farley e Wortmann. 

We participated th1s year m all three research themes ofthe Afhcan H1ghlands Imuauve (AHI) the 
ecoreg10nal program for Eastern Afnca In Charactenzation & Diagnosis (C&D) we ass1sted 
fonnally (v1a local workshops) and mfonnally (workmg w1th nauonal researchers) to develop a 
C&D framework for the AHI sltes m Kabale D1stnct Uganda and Areka, Etluop1a In 
Mruntenance and Improvement of Sml Productivity four AHI s1tes were VISited and actiVJtles 
were reVJewed at one locat10n Techmcal support was g1ven to severa! AHI sub proJects mcludmg 
farmer to farmer transfer of chmbmg bean technology mfonnauon d1ssenunauon usmg drama, 
study of nutnent dynanucs m chmbmg bean systems and est1mauon of N2 fixauon of green 
manure spec1es Work reported above (Secuon 3 3) on the bean stem maggot/root rots/sml 
fert1hty complex forms an mtegral part of the eco regiOnal IPM theme 

CIA T staff al so partiCJpated m AHI s1te plannmg workshops a regiOnal workshop to rev1ew 
progress and to plan for Phase II the Sc1enufic Comnuttee and the Task Force We have been 
mv1ted to take broader responsibilltles m the future to support AHI s1tes m participatory research 
agrononuc systems 1mprovement and seed systems 

CIAT s tra1rung acUVJtles m Afhca are coordmated With those of other IARCs and With the 
regional associaUons through the IARCs/NARS Tra1mng Group for Afhca (INTG) Contnbuuons 
were made th1s year to the development of databases on trrunmg courses trarung partiCicpants and 
matenals and representat10n of ProJect IP 2 at an armual meetmg 



Output 4 Technology adopted 

ActlVIty 4 1 

Ach1evements 

Document local d1ffuswn systems for technology and develop 
Innovanve seed systems 
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• Markets constltute an 1mportant so urce of bean seed for nearly a th1rd of farmers surveyed m 
MalaWJ 

• Small scale Ugandan farmers can ably produce and market bean seed but WJthout mltlal 
financia! support the1r leve! of productlon remams low 

• Tanzaman stock1sts are wilhng to sell and pro mote seed of new bean vanetles 

• More than 50 tonnes of seed of newly released vaneties were multiphed m MalaWJ 

• Informal seed d1ssenunat10n through traders extens1on staff and NGOs proved successful folloWJng 
a promotlonal camprugn 

• Seed for 1300 on farm tnals and 4 tonnes of bulk seed of 1mproved vanetles were supphed by 
MalaWJ to NGOs m Angola 

• Faciiitatmg farmer to farmer transfer of knowledge 1s mcreasmg the adoptlon rate of chmbmg 
beans m Uganda but farmer led extenswn must find solut10ns to orgamzat10nal and log¡sucal 
problems 

Farmers seed sources m Mafmy¡ 

Contr1butors Jason Scott (DFIDffiARTS) Patnck Kambewa (Umv of Malaw1) S Dav1d 
Sponsor DFID 

A survey of 355 farmers from the three 1mpact areas of the MalaWJ Bean lmprovement ProJect 
(BIP) (Bembeke Kahra and South V1pya) showed seed related behav10r SJnular to farmers m 
Eastem and Central Afnca Although the rnaJonty offarmers rehed on farm saved seed dunng the 
1995 96 season a s1gmficant proport10n (28%) obtruned seed from markets or other farmers 
Poorer farmers and by extens1on female headed households were more dependent on the market 
for seed than better off farmers Purchasmg seed from other farmers and farmer to farmer seed 
exchange were relauvely uncommon only 9% of farmers obtamed seed from those sources 



Farmer seed producmg groups m Uganda 

Contnbutors S David S Kasozi 
Sponsors CIDA SDC 
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Formal rnomtonng of three three mnovauve farmer seed enterpnses m Uganda ended m 1996 
Efforts contmue to Idenufy suitable N GOs to proVJde an umbrella for these groups and to expand 
the approach to other parts of the country Although the leve! of product10n of all three groups IS 
modest (Table 34) the study concludes that the average small scale Afucan farmer wtth lumted 
access to formal educauon and other resources (e g land and finan ces) can be tramed and 
rnouvated to produce bean seed for financia! gam The low product10n of the groups IS attnbuted 
to the absence ofworkmg capital particularly for rentmg land mputs (fert1hzer) and labor 

Nearly all of the seed produced was sold locally w1thm a penad of 2 6 months after each havest 
for Ush 600 1200 ($U S O 66 $1 33) per kg about 2 3 times the pnce of gram Dernand for the 
seed vartes between locahues by vanety ( there IS less dernand for MCM 500 1) and m relatwn to 
the producers rnarketmg efforts Based on mcornplete sales records as Table 3 S shows rnost 
farmers bu y srnall arnounts of seed 

Table 34 Clean seed produced by three Ugandan farmer seed enterpnses 1993 1996 

Group 

ffiFA (7 seasons) 
Makha1 Wornen s Group ( 4 seasons) 
Budarna Women s Group (4 seasons) 

Total 

Amount seed produced (kg) 
CAL 96 MCM 5001 

680 
395 
458 

1533 

1881 
83 
77 

2041 

Table 35 D1stnbuuon of bean seed sales by farmer seed enterpnses 1994 1996 (percent of 
buyers) 

Amount of seed purchased (kg) IBFA Makhru Budarna 

05 50 10 o 
1 2 36 34 69 

3 5 4 20 23 

>6 10 37 8 



Sellzng seed of new vanetles through local stock1sts m Tanzama 

Contr1butors 
Sponsor 

S Dav1d Collaborators Dr C Mush1 (DRT) CIP ASARECA 
USA ID 
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Fotlowmg the marketmg of seed of three culuvars (Lyamungu 85 Lyamungu 90 and Seilan 94) 
through stockists m nonhem Tanzarua m 1995 and 1996 ten setlers were mterv1ewed to 
document the1r percepuon of the d1stnbuuon program techrucal knowledge of the new vaneues 
and promotwnal ab1ht1es 

Most setlers appeared to base the1r knowledge of the new vaneues on the1r own expenence w1th 
growmg them rather than on mformauon proVJded on the packets or the techrucal butletm All of 
them reponed makmg actJve effons to promote the new vaneues by mfonrung customers of the 
vaneues positlve charactensucs (speclfic menuon was made of h1gh y1elds d1sease res1stance and 
good taste) and m sorne cases postmg s1gns adven1smg the seed outs1de of the shop and offenng 
credlt to cenam buyers 

Buyers showed a preference for Lyamungu 90 because of 1ts marketab!llty and large seed s1ze 
Quesuons commonly asked by buyers were about y1elds markets res1stance to d1seases and pests 
Setlers claJmed to be able to ably answer al! quenes No complamts about pnce (TSh 400 
approx1mately US$0 65 per kg was recommended) was reponed by setlers although buyers 
suggested the use of stronger packagmg matenal and sorne wanted larger packets e g 5 1 O kg 
From mcomplete records kept by a smatl number of shopkeepers male buyers bought larger 
quantltles of seed than female buyers an md1cauon of m en s greater commercial onentauon m 
bean producuon However shops m sorne areas sold mostly to women 

DISSemmatwn and promotlon of seed through mulnple channels m Ma/aw1 

Contnbutors 
Sponsor 

V Aggarwal Martha Ma1dem and Rowland Ch1rwa (DARTS) 
DFID 

The MalaWI BIP m wmter 1996 had produced 8 tonnes of seed of five newly released bean vaneues 
(Kambuiz1 Maluwa Mkhabra Nagaga and Nap1llra) through contracted smallholder farmers Dunng 
the summer 1996 97 season muluphcauon contmued through the research department s AC!Ion Group 
II and at stauons resultmg m another 8 tonnes of seeds In wmter 1997 the BIP agam contracted 
smallholder farmers m Nkhotakota and Sal1ma Rural Development Projects (RDP) m Saluna ADD 
(Z1dyana and Kamuona EPAs) Ths time farmers were not contracted to mult•ply Nagaga m VJew of1ts 
poor performance under residual mmsture last Winter season mstead It 1s under multlphcauon on 2 ha 
at Chlllkanda Estate near Clutedze Table 36 summanzes the vanet1es number of farmers under 
contrae! projected reqwrement and product1on Each mulupher farmer was supphed With 25kg of the 
medmm seeded or 15kg ofthe small seeded vanetles 
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Table 36 Summary of seed productton by Malawi BIP m wmter 1997 

Vanety narne Multiphcatwn Nurnberof Quantity ProJected 
SI tes farmers Issued production 

(kg) (kg) 

Kamb¡¡lzi Kamuona 12 180 3000 

Zidyana 32 480 8160 

Maluwa Karnuona 20 500 4250 

Mkhalira Karnuona 12 180 3000 

Zidyana 16 240 4080 

Napihra Zidyana 44 1 lOO 9350 

Sapatsika Karnuona 3 75 640 

Zidyana 8 200 1700 

Total 147 2955 34180 

Tlus year the BIP disse1Tllnated these vaneties through extens10n agents at EPAs NGOs and grocery 
shops m Blantyre Lilongwe Kasungu and Mzuzu Agncultural Oeveloprnent OIVISions (BLADO 
LADO KADO MZADO respectively) Seed was packed m 500 g quanttttes m plastic bags Labels 
contammg agrono1Tllc mformation on the respective vaneties were placed mside the packets Shop 
outlets were Identlfied m sorne of the bean growmg areas where the BIP was conductmg on farm tnals 
on the same vaneties Shopkeepers were g¡ven the seed on credit were reqwred to sell It at MK20 00 
(US$1 2) per kg and retamed a 20% COm1TllSSion They were not reqwred to keep records and no 
lurut was placed on the amount sold to an IndiVIdual farmer Sorne seed was also sold on demand to 
nearby farmers frorn the BIP office Sales are reported m Table 37 

The vaneties were prornoted through the radio The advemsernent was on the rur for two weeks and m 
the two ma.In local languages In the advert the shops and owners were rnent10ned so that farmers were 
aware of where to huy the seed m their area 

Usmg the channels rnent10ned above a total of 1085 kg was distnbuted throughout the country and of 
tlus amount 76% was sold Amounts supphed by vanety were Kcunbrdzr 163 kg (ofwluch 78% was 
sold) Maluwa 129 kg (93% sold) Mkhalira 289 kg (43% sold) Nagaga 295 kg (87% sold) and 
Napilrra 210 kg (93% sold) National distnbution figures by ADO were BLADO 85kg (32% sold) 
KADO 207 kg (lOO%) LADO 307 kg (74%) and MZADO 486 kg (74% sold) Oistnbution figures 
by channel were 208 kg to extens10n agents (ofwluch 89% sold) 18 toNGOs (11% sold) and 860 to 
grocery shops (74% sold) Tlus actiVIty was expenmental and severallessons were learned 
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a) Allocatwn ofvanet1es good planrung IS needed on vanelles and quanlllles to d1stnbute There was 
madequate seed of sorne vanelles and the d1stnbut1on channels were not tested enough to proVIde 
a sound bas1s for assessmg farmers preferences and the speed of sales 

b) Duratwn of sale select fulltune shopkeepers who proVIde access to seed at aii tunes 

e) Delivenes two dehvenes were madequate for certam vanet1es m sorne areas In sorne shops stocks 
run out and seed buyers traveled to d1stant shops of wluch they had heard on the rad1o 

d) Radio promouon the time used for rad1o promollon should be mcreased 

Table 37 Summary ofbean seed sales at Clutedze Research Stallon, MalaWJ m 1996 97 

Vanety Narne Quanuty (kg) 

Karnb1bZ1 

Maluwa 

Mkhal1ra 

Nagaga 

Nap1hra 

Total 

Seeds of Freedom proJeCI lo ass/51 recovery of agrrcu/ture rn Ango/a 

Contnbutors 
Collaborators 
Sponsor 

V Aggarwal Rowland Ch1rwa (DARTS) 
ICRISAT (coordmatmg IARC) World VJSIOD Angola 
USAID 

981 

652 

2146 

592 

230 

4601 

Through the Malaw1 program we part1c1pated m the Seeds of Freedom proJect to ass1st recovery 
of agnculture m Angola MalaWI proVIded more than 3000 kg (1500 sets of on farm tnals and 
500 kg of bulk) seed of 1mproved van !les m 1996 and about 6000 kg ( 4000 kg bulk and 1300 
OFTs) m 1997 Two v1s1ts were made from Malaw1 to momtor progress and d1scuss future 
collaborat10n 
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Approaches to farmer led extenswn m Uganda 

eontnbutors Phmehas Tukamuhabwa (NARO) e Wortmann S Davtd 
Sponsors AHI eiDA 

Two groups of farmers from Kabale Dtstnct taken under ausptces of an Aill sub proJect to 
observe chmbmg bean technology m another dtstnct of south west Uganda apphed the 
mformatJOn leamed Notably a strong group of women were espectally successful m thetr first 
attempt to produce chmbmg bean and were able to sol ve problems of mousebtrds and rats they 
went on to dtssemmate much seed to thetr netghbors 

The appropnateness of farmer orgamzed workshops as an approach to technology populanzatton 
was explored m Ikulwe central Uganda The first workshop planned and organtzed by a farmer 
research group only drew three parttctpants from netghbormg vtllages Poor tumout was attnbuted 
to the unexpected on set of the rams The mam orgamzattonal problems encountered were 
log¡sttcal mcludmg transportmg and feedmg parttctpants m field vtstts 

Actlvity 4 2 Promotlon of crop and pest management optlons 

Achievements 

• Informatton mcludmg a dectston gutde on green manures and cover crops was dtssemmated 
through numerous partners 

• Decentrahzed dtssemmatJOn of root rot reststant bean vanettes was facthtated m Rwanda, 
wlule root rot management was promoted by a poster m Rwanda anda local TV documentary 
m Kenya 

eontnbutor 
eollaborators 
Sponsors 

e Wortmann 
NGOs and farmer groups 
eiDA SDe 

Contmumg mformal relattonslups wtth numerous extensJOn onented orgamzattons and adapttve 
research partners rum to adapt and promote green manure and cover crop (GMCC) technology A 
dectston gUtde to the use of dtfferent GMCC spectes was developed and dtstnbuted (Table 38) 
EvaluatJOn of mucuna wtth farmer research groups m westem TaJtZama gave prormsmg results 
and researchers have extended the work to vdlage extenston groups m four dtstncts and are 
mcludmg canavaha ACORD purchased 250 kg of mucuna and crotalana seed to proVJde to 
farmers m northem U ganda who were resettled followmg rebel acttVJttes m thetr home areas two 
orgamzat10ns m Kenya obtamed seed and tnformatton from us Numerous NGOs and the kmg of 
Buganda s development foundatton are dtssemmatemg tnformatton on GMCC The parttctpatory 
research comrnumty m lkulwe Uganda frequently hosts groups of farmers who observe and 



78 

d1scuss the GMCC and other altematlves Farmers and researchers mvolved m PR recently 
attended a five day agncultural show adv1smg farmers of the vanous GMCC spec1es and 
d1stnbutmg leaflets and seed 

Table 38 Gwdehnes to the use offour green manure spec1es m central and eastem Uganda 

If yo u want to 

produce m sole crop 

mtercrop w1th ma1ze 

mtercrop With newly 
planted banana or coffee 

mtercrop wlth estabhshed 
banana or coffee 

mtercrop between sweet 
patato mounds 

mtercrop w1th newly 
planted cassava 

mtercrop w1th estabhshed 
cassava 

produce fodder 

suppress weeds 

reduce nematodes 

produce durable mulch 

plant do not plant 

mucuna or lablab canavaha 

canaval1a or lablab at very mucuna 
low dens1ty 

canavaha mucuna or lablab 

canavaha or mucuna at crotalana 
low plant dens1ty 

crotalana or canavaha mucuna or lablab 

canavaha or crotalana mucuna or lablab 
between rows of cassava 

canaval1a or mucuna at crotalana 
low denslty 

lablab or mucuna canavaha or crotalana 

mucuna or lablab crotalana or canaval1a 

crotalana canavaha 

crotalana and canavaha lablab or mucuna 
( allow to mature) 

Source F1schler and Wortmann 1997 
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Promotzon of mtegrated management for bean root rots m Rwanda 

Contnbutors 
Collaborators 

Sponsors 

R Buruchara J N dento K. Ampofo 
Augustme 1\'Iusom (ISAR) J1m Hoopper and Spec10se Kantenewa (WVI 
Rwanda) Jonas Muluza (GTZ-DRIJ\1 Rwanda) Abby 1\'IaxJman 
(CARE Rwanda) Andre Rugemmtwaza (DRSA Botare) Reuben 
Otsyula and others (KARI Reg10nal Research Center Kakamega) 
Orgamc 1\'Iatter Management Network, Kenya (01\'11\'IN) MoA 
Tanzama P1erre Nyabyenda (CIAT!RESAPAC) N Russell and Jubo 
Cesar (CIA T) 
Rwanda work by USAID tbrough ASARECA/CIP Kenya work through 
AHIIICRAF Tanzama work by CIDA/SDC 

Integrated management ts necessary agamst Rwanda s senous root rot eptderruc on beans wluch 
ts hnked to dechnmg sml fertthty F armers are collaboratmg wtth three NGOs and the extens10n 
semce supported by the nauonal research mstJtute ISAR and by CIAT Farmers collaboratmg 
With GTZ DRIM m K.Jgah Rural muluphed about 1 5 tons ofthe chmbmg vanety Vumnkmg¡ The 
root rot toleran! culuvars R WR 221 was popular wtth farmers workmg wtth World V tston 
Internauonal Rwanda (WVI) m the north wlule MLB 49 89A and Vunmkmg¡ were popular wtth 
farmers workmg wtth GTZ DRIM Multtphcallon m Gtkongoro and Butare under CARE and the 
extens10n servtce DRSA Butare respecttvely were severely affected by drought 

A poster contammg messages on root rot management technologtes was developed m 
collaboratiOn With NGOs DRSA Butare and ISAR partners wtth farmer field testmg The poster 
messages m the K.Jnyarwanda language were targeted at extenston staff and farmers Ftve 
thousand captes were pnnted and 4000 were g¡ven to the NGOs and DRSA Butare for 
dtstnbutiOn The poster was the basts for tnurung of extenston staff at commune leve! and 
representauves of farmer assoctation on root rot management technolog¡es Explanauon of 
messages and dtstnbutlon of both the poster and seed of toleran! vanettes to farmers was carned 
out befare the begmnmg of the second season The lack of rams m sorne ptlot sttes was a setback 
m tmplementatiOn 

Strrular collaborauve work started m westem Kenya and northern Tanzarua In Kenya, the 
extens10n servtce and NGOs were encouraged to move from on farm tnals to promouon of root 
rot management through sml amendments and tolerant vaneues A documentary VJdeo was made 
locally and rured by Kenya Broadcastmg Corporauon (KCB) 

At the request of extenston authonues m Tanzarua, trammg was gtven to 60 extens10n officers 
from K!ltmanJaro regton m bean pest tdenttficauon and management strateg¡es On farm 
expenments descnbed elsewhere were camed out m collaborauon wtth extensiOn staff and 
extens10n posters were prepared on bruclud management m farmers stores BSM management and 
Ootheca management The mtenuon was to eqwp MoA staffto contmue thts work themselves 
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ActiVIty 4 4 Adoption and 1mpact of bean research 

Ach1evements 

• U gandan farmers benefit financtally from growmg new bean vaneties 

• Farmers havmg longer assoctation wtth researchers were better mformed about pests and were 
more aware of IPM strategtes 

lmpact case stud1es of women farmer; and group producmg seed of new bean vanetles m 
Uganda 

A number of case studtes from Nabongo Pansh Mbale Uganda show the finactal tmpact of new 
bean cultivars One farmer Alda Namtsano reports htgher eammgs from Kl32 (CAL 96) 
compared to K20 smce she sells the new vanety at 70% above the pnce of the old vanety S he 
happtly recalls the first time she planted 500 grams of Kl32 and harvested 1 O ktlograms The 
women s group that she belongs to now plants and sells Kl32 as an mcome generatmg acttVJty 
Rebecca Zebost another farmer m Nabongo was so tmpressed by a harvest of 160 ktlograms from 
13 kilos that she planted 1 2 ha of land to K 13 2 one season S he eamed $80 from sales and used 
the money to tmprove her farruly s dtet and to mvest m small busmess acttVJttes Joyce Hay¡za a 
Widow used earrungs from the same new vanety to htre farm labour buy clothes and a prur of 
shoes She srud she had never eamed so much money at one time from crop sales 

Traders operatmg m Nabongo were forced to offer lugher pnces for the new vanety (wluch 
closely resembles K20) after farmers collecttvely protested Spurred by thetr great apprectation for 
Kl32 farmers m Nabongo have formed an assoctation to protect and promote the new vanety 
by dtscouragmg tts mtxmg wtth vaneties haVJng stmtlar seed types Although many farmers grow 
Kl3 1 (MCM 5001) a market for that new vanety has not yet developed and most of tts harvest ts 
eaten to allevtate food shortage 

Assessment of IPM awareness of farmers collaboratlng m PR m Tanzama 

We assessed trends m the adoptton and use of new technology by farmers m northem Tanzanta 
The survey mdtdated that farmers m V alesca VJllage who had had a longer dtrect assoctation With 
researchers due partly to PR acttVJttes m IPM were better mformed about pests than others (Table 
39) Farmers there were also more aware of tradtttonal and new IPM strategtes than others 
(Tables 40 and 41) Thts could be the result of more dtscusston among farmers about pest control 
strategtes m thetr own systems In V alesca the mam source of farmer knowledge about new IPM 
strategtes was ctted as bemg through research m the other VJllages extenston other farmers and 
parents were tmportant sources of knowledge (Table 42) The results suggest that the rate of 
farmer to farmer dtffiiSlon of IPM knowledge beyond the farruly ctrcle was low and that new 
technology of tlus kmd needs active extenston tf tt to spread on a wtder scale 
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Table 39 S mal! sea! e farmer awareness of bean Eests and thetr dama¡¡e 
1 of farmers respondmg 

Valesca (n-17) Palaiiumbe Klkuletwa Total 
Pests named bv farmers (n=ll) (n=16) (n=44) 
BSM lOO O 90 9 62' 84 1 

Apluds 76 5 63 6 81 2 75 o 

Fohage beetles 52 9 ~5 ~ o 318 

Pod borers 23 5 9 1 25 o 20 5 

Sptder nules 17 6 18 2 25 o 20 5 

Brucluds 17 6 o 18 7 13 6 

Cutworrns 11 8 9 1 o 68 

Whnefhes 11 8 o 62 68 

Table 40 F armer knowled¡¡e and use of tradltlonal IPM practlces 

Farrner knowledge 1 usage ( 1 offarmers usmg) 

IPM pracuce Valesca Patanumbe Klkuletwa Average 

F teld pests 1 dtseases 

Eartlung up (BSM) 59 o o 23 

Tobacco leaf extract (general) )9 o o 23 

Roguemg ( dtseases) 11 S o o 45 

Early weedtng (?) )9 o o 23 

Sml pests 

Floodtng 59 18 2 62 9 1 

Storage pests 

Ash 29 ~ 9 1 62 15 9 

Dned 1 powdered cowdung 17 6 o o 68 

Dnedlpowdered goat droppmgs o 9 1 62 45 
1 

Goal and sheep unne o 9 1 o 23 

Fmger nullet po"der o o 62 23 

Paraflin 59 o o 23 

Neem seed powder 59 o o 23 

No of technologtes menuoned 9 4 5 13 

1 Storage m sacks soaked m ferrncnted goat or sheep unnc 
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Table 41 Farmer awareness of other IPM strateg1es for BSM management 

BSM management strategy % of famers md1catmg awareness 

Valesca Patanumbe K!lruletwa Average 

Mulch 41 2 18 2 62 22 7 

Farmyard manure 647 54 5 43 7 54 5 

Seed dressmg w1th chemicals 35 3 9 1 62 18 2 

None 2J 5 9 1 25 o 20 5 

Table 42 So urce of farmer knowledge of IPM technologies 

Farmers source ofknowledge % of farmers respondmg 

Valesca Patanumbe Klkuletwa Average 

Research 88 2 9 1 o 42 o 
Extens1on 59 27 3 18 8 18 o 
Other farmers o 18 2 56 78 

Agncultural shows 59 o 56 52 

Parents 18 o 9 1 18 8 18 o 
Other 59 18 2 o 78 
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Trammg Events 

Participatory Research for Improved Agroecosystem Management (PRIAM) Trammg and 
lmplementatlon Workshop Kabale Uganda, January 1997 

PRIAM Trammg and Implementauon Workshop KARI Nauonal Agncultural Research Institute 
Kltale Kenya, February 1997 

PRIAM Trammg and Implementauon Workshop KARI Regional Research Center Klsu Kenya, 
July 1997 

PRIAM Trammg and Implementauon Workshop FOFIFA Sub Statwn Antsirabe Madagascar 
March 1997 

PRIAM Trammg and ImplementatiOn Workshop CIATIIIT A, Kabale Uganda August 1997 

Busmess trammg for Ikulwe Bean Farmers Associauon January 1997 (one week workshop 
conducted by a busmess tramer) 

Informal trammg of Social Science Officer Malawi Nauonal Bean Program m survey design and 
Implementauon Kawanda Uganda June 1997 

ECABREN First Multi disciphnary Workshop Embu Kenya 13 16 May 1997 

PABRA Mulu disciphnary Trammg Course CMRT/Egerton Uruversity Kenya Kawanda 
Uganda and Sehan Tanzama 2 October to 23 November 1997 

P ABRAIProJect IP 1 trammg m gametlc selecuon methods m bean breedmg Cah Colombia 17 
November to 6 December 1997 

Workshops and Conferences 

Alll Scientlfic Commlttee and Task Force Meetmgs ICRAF Nrurobi 9110 January S Apnl 
26/27 August 4 September 1997 

SP AAR Annual Conference Bamako Mah 17 21 February 1997 

MalaWI Bean Improvement ProJeCt Steenng Committee meetmgs 10 March, 24 May 15 October 
1997 

Southem Afnca Centre for Cooperatlon m Agncultural Research and Trrurung (SACCAR) 
Stakeho1ders Workshop Gaborone Botswana 9 15 March 1997 
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GTZ/ICRISAT/ICARDA workshop on seed supply Harare Z1mbabwe 10 14 March 1997 

Charactenzauon and Diagnosis Workshop Afhcan H1ghlands Imuauve (AHI) Areka Etluop1a 6 
1 O Apnl 1997 Areka Eth10p1a 

ODA Forum on Farmer Participatory Research Embu Kenya 14 18 Apnl1997 

ProJect IP 2 Interna! staff meetmg Embu Kenya 8 1 O May 1997 

Planmng meetmg wllh SWI on participatory plant breedmg Embu Kenva 16 17 May 1997 

ECABREN Sugarcane/Bean Momtonng Tour Kenya 17 23 May 1997 

ECABREN Breedmg Workmg Group Meetmg Embu Kenya 19 21 May 1997 

Rockefeller Foundauon Workshop on Participatory Research Methods Assessment of Needs 
Na1robi Kenya 4 6 June 1997 

AHI RegiOnal Rev1ew and Planmng Workshop ICRAF Na1robi 9 13 June 1997 

ECABREN Seed Momtonng Tour Uganda June 2~ 27 1997 

Jomt Meetmg of the Entomological Soc1ety of South Afhca/ Afncan AssociatiOn of Insect 
ScienUsts Cape Town South Afuca June/July 1997 

Assoc~auon for Strengthemng Agncultural Research m Eastem and Central Afnca (ASARECA) 
Stakeholders Workshop Na1robi Kenya 14 15 July 1997 

Momtonng tour by Ikulwe Bean Farmers Association to Makha1 and Budama Womens Groups 
Mbale Uganda July 1997 

ASARECNCIP/USAID Regional Technology Transfer ProJect Stakeholders Meetmg ILRI 
Nrurob1 8 9 September 1997 

Tlurd Tanzama Entomolog1cal AssociaUon Meetmg Zanz1bar 9 11 September 1997 

AssocJat10n for Better Land Husbandry stakeholders meetmg Nrurobt Kenya 6 9 October 1997 

IARCs/NARS Tnumng Group Annual Meetmg liT A Ibadan N1gena 5 7 November 1997 



&5 

Management Comm1ttee Meetmgs for Bean Networks 

Eastem and Central Afnca Bean Research Network (ECABREN) Steenng Corrumttee Nrurobt 
Kenya, 3 7 February 1997 

Assoctatton for Strengthemng Agncultural Research m Eastem and Central Afnca (ASARECA) 
Corrumttee ofDtrectors Entebbe Uganda May 1997 and Nrurobt Kenya 14 18 July 1997 

Southem Afnca Bean Research Network (SABRN) Steenng Corrumttee Lt1ongwe Malawt 9 10 
October 1997 

Southem Afnca Centre for Cooperatton m Agncultural Research and Tratmng (SACCAR) Board 
ofTrustees meetmg Arusha Tanzama 24 26 November 1997 

Pan Afnca Bean Research Alhance (P ABRA) Steenng Corrumttee Kawanda Uganda, 25 26 
F ebruary 1997 

Support to h1gher degree stud1es 

Ftschler Martm PhD 
Swttzerland 

Instttute of Plant Sctences ETHZ Umversttatstrasse 2 Zunch 

Adrogu Mlchael U gen PhD Department ofHorttculture Comell Umverstty USA 

Rachter Gtdeon O MSc Crop Sctence Department Makerere Umverstty Uganda 

Setegne Gebeyehu MSc Plant Sctence Department Alemaya Untverstty of Agnculture Ethtopta 
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