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PROJECT 1P 2
Title Meeting Demand for Beans in Sub-Saharan Africa in Sustainable Ways

Objectives To improve bean productivity in Sub Saharan Africa by deploying gene pools that
help solve major production constramnts and by supporting networks of NARS for appled
research

Qutputs Enhanced productivity of farms on which beans are an important component
Intermediate goods include improved classification of bean environments Gene pools with
multiple stress resistance Ecologically sound crop soil and pest management practices Closer
farmer participation Nenformal methods of seed production and distnbution

Gamns Varieties resistant to multiple stresses will occupy about 200 000 hectares (5% of the bean
production area) 1n network countries Farmers growing the new vaneties will see a 10% increase
in therr income from marketing of beans Five percent of farmers in the region will have adopted
mproved c¢rop management practices Regional networks will be fully devolved to local
management with CIAT participating as a research partner

Milestones

1998 Pan Africa network integrates bean research of subregional NARS associations
Climbing beans widely adopted n Kenya and at {east one other country

1999 Lines resistant to bean fly available multipie disease resistance developed

2000 Farmers starting to adopt new agronomic practices Including erosion control

measures and use of green manures

Users Small scale farmers (mainly women) in both marginal and favorable production areas in
central eastern and southern Africa Small scale seed producers in countries that lack an effective
formal seed sector for beans Consumers in African urban areas dependent upon beans as an
inexpenstve source of protein Multi institutional national programs in these regions as users of
germplasm and improved research methods

Collaborators Reviewing priorities Steering commuttees of regional networks and of the Pan

Afnica Bean Research Alliance (PABRA) Development of improved germplasm NARS and
farmers for FPR Improvement in soil pest and disease management ICRAF CIMMYT IITA,
CIP TSBF and national partners m the Affican Highlands Imtiative (AHI) Traiming in breeding
and [PM Bean/Cowpea CRSP and ICIPE Diffusion of new technology NGOs churches rehef
and government agencies entrepreneurs umversities in the Netherlands Switzerland UK and

USA, and DFID (UK)

CG system hnkages Breeding (50%) Crop Production Systems (20%) Protecting the
Environment (10%) Trammng (10%) Networks (10%) Participates in the Afncan Highlands

Initiative

CIAT Project linkages Provision of germplasm and tramng for resistances to multiple
constramnts (IP 1) Genetic markers and charactenization of African germplasm (SB 2) and gene
bank matenals and databases (SB 1) Collaboration in methods development and case studies
(PE 1 PE 5 SN 5> BP 1) Exchange of mformation on regional networks (SN 2)
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Title

Project IP-2

Meeting Demand for Beans in Sub Saharan Africa in Sustainable Ways

Project Objective

To increase the productivity and commerciahization of common bean through adoption of sustainable production
technologies developed in close collaboration with national research institutions and farmers

"1 Stronger networks in Afnca hnlong
NARS IARCs NGOs and the private
sector g

2 Germplasm with relevani frts
developed and nsed wadely w0 Afnca

3 More sustarnablc production
systems with beans develaped
with small fyrmery

4 Fagher rates of technology
adoption achieved

1 1 Develop new partnerships withan
regional networks forging alhances
with strong NARS and dirccily with
small scale and female farmers to
dddress sirategic research needs 1n
generaling germplasin for Afnica

2 1 Use information on bean prowing
cnvironments (o tarpel more precisely
germplasm that would help alleviale
poverty cspecially among rural women

3 1 in collaborvion with NARS
farmers and other IARCs
desclop and test sustainable crop
and soil man igement practices

4 1 Document local technotogy
diffusion systems and devclop
wnovatin . sced systems to
wnerease adoption of new
varietigs especially by women

1 2 PABRA network members
coorchnale aclivilies across regions and
take greater responsibility for managing
regionnl strategies and projects

2 2 Introduce ind generate unproyved
germpl s 1o iddress princip il African
production constraints

3 2 Develop IPM components and
stratepies to reduce crop losscs
{from pests and discases 1n major
produclion sysiems

4 2 Promote crop and pest
mangsgenient oplions in
collaboration with local
partners and farmers

1 3 Provide technical support and
participate 1n network training events
information and germplasm eachange
and planming meetings

2 3 Design and evaluate cost effective
innovain e methods for varicty
development including pariicipatory
plant breceding

3 3 Design more cfficient micthods
for systems unprovement
in¢luding modelling and
coinmunity based participation
(that involves females)

4 3 Develop unproved methods
for documenting social and
envirommental impacts

1 4 Assist NARS and repional
associations 1n desigming more efficient
modes of managing networks

2 4 Dastribute improved germplasm lo
network participants

3 4 Strengthen inter center and
ccorcglondl linkages in systems
improvements including AHI

4 4 Mcasure adoption and
social economic and
environmental impact of bean
research and technolog1es

1 5 Refine the characterization of bean
growing environments by using
biophysical and socio economug data

2 5 Enhance NARS capacity lo
effecuvely use new sources of
germplasm 1n their variety development
programs

4 5 Propose policy reformms that
facilnaie technology adoplion 1n
collaboration with regional and
international organizations

4 6 Investigate and publicize
new market opportunities and
products




Research Highlights 1n 1997

Output 1  Stronger networks 1n Africa hnking NARS, IARCs, NGOs and the
private sector

Achievements

o South Africa s NARS provided more specialized support to other members of SABRN
network

o The ECABREN network which was favorably reviewed by one of its donors 1s promoting
reasearch to extend the introduction of high yielding climbing beans to two more countries

e An nnovation in the networks use of experienced national scientists as resource persons was
ECABREN s use of a Kenyan economist to lead an adoption study in Tanzama

s Partnerships in Malaw: s bean improvement program were strengthened

e Networks merge m Eastern and Central Afnica under auspices of the regional NARS
association

e A first meeting of the Steering Commuttee of the Pan Africa Bean Research Alhance (PABRA)
formalized coordination among regional bean networks in Africa CIAT and donors

o A second decentralized Multidisciplinary Course for scientists from 7 countries included the
development of individual research proposals for submission to the networks

e Project IP 1 equipped two experienced bean breeders from Africa with specralized skills in
gametic selection

¢ The project on Participatory Research for Improved Agro ecosystem Management (PRIAM)
held workshops at six sites in four countnes to reach agreement with farmers researchers and
extension staff on research agenda

e QOver 60 scientists from national programs and CIAT presented and discussed their results at
ECABREN s first tnenmal Multidisciphnary Workshop

s A strategic planning workshop extended the prnionties of the SABRN network from
germplasm to systems improvement and technology transfer

e The African bean database including data on 57 vanabies for 96 bean production areas was
revised and analyzed the database 1s ready for distnibution to GIS practitioners and a draft of
an atlas has been submutted to publication
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¢ Information on the distnbution of bean seed types has been analyzed and published with the
expectation that 1t will better enable breeders to target new varieties

¢ Separate cultivation of beans by men and women farmers has implications for food secunty
varietal choice and the intensity of production

o Among Ugandan farmers the consumption of beans fluctuates in accordance with its
availability and that of other foods

s While bean stem maggot 1s recogmzed across Affrica as the most important mamn season pest
of bean surveys in Malaw have shown that aphids are more challenging to the winter crop
and that farmers have less knowledge of potential control measures for these pre harvest pests
than for bruchids 1n stored beans which are therefore better controlled

Output 2 Germplasm with relevant traits developed and used widely in Africa

o The DSSAT Drybean model was used to test bean ideotypes early maturing vaneties gave
most yield and stability 1n those rainfall zones more stressed by water deficits

¢ Charactenization of pathogemic diversity mn angular leaf spot (ALS) isolates identified 1n
addition to the Andean and Mesoamerican groups an Andean sub group of 12 races that
attack a few Mesoamerican varieties

e Mixed occurrence of the main ALS pathogen groups and detection of the Andean sub group
are sigmficant distinguishing features of pathogen diversity between Latin Amenca and Africa
diversity information 1s being used to develop race maps for Africa

» CIAT and national bean matenals were identified with resistance to both Andean and
Mesoamerican pathogen groups of angular leaf spot (ALS) the value of using characterized
diversity selectively in germplasm evaluations was confirmed

¢ Four mediumv/large seeded Andean and 24 small seeded Mesoamenican hines exhibited good
tolerance to both Andean and Mesoamenican local strams of ALS some of these lines are also
resistant to BCMNV and outyielded released vaneties

e One hundred and fourteen lines combined resistance to the virus diseases BCMV and BCMNV
with good yield potential and several large seeded BCMV/BCMNYV resistant lines with export
potential entered pre release multiplication with Uganda Seeds Scheme
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Eight lines were identified as resistant to common bactenial bight (CBB) five of which
outyielded MCM 5001 46 hnes had good tolerance to CBB and some were also resistant to

BCMNYV

Well adapted lines have been 1dentified with resistance or good tolerance to two or three of the
important biotic constraints BCMINV ALS and CBB

A total of 748 entrnies from CIAT and national sources were evaluated for resistance to
Pythium and Rhizoctora root rots none was resistant but 122 gave an intermediate reaction
Promsing matenals were re evaluated and »9 were distnbuted to partners

Sixty four entries were confirmed as highly resistant sources against anthracnose and 24
climbing bean entnes were selected for regional distribution

Significant vanetal differences in tolerance to BSM were observed in Malawi and three recently
released vaneties showed high levels of tolerance

Two bean vaneties consistently showed tolerance in Malaw1 to both low P and low N
constraints

A wide range of germplasm was evaluated on station and on farm in Malawt and several
promising lines were identified

The PRIAM project is supporting the breeding research of an expert farmer in one of its
participating Ethtopian communities and his expenences are starting to change the outlook of
the formal system

A new collaborative research program on participatory bean breeding was designed with
scientists from several ECABREN countries

A first regional root rot nursery was constituted and distributed

Two regional nurseries were distnbuted from Malaw1 to the national programs in the SADC
region, and superior genotypes were identified

Skills in gametic selection are being transferred to two selected bean breeders from national
Institutions

Several national scientists prepared sub project proposals aimed at better targeting and use of
germplasm



Output 3 Sustamnable bean production systems

e Nutrient balances in the banana based land use type were near zero for N positive for P and
negative for K while balances were negative for all nutnients in the annual crop land use type

e Better P nutntion improved bean productivity and increased the percent of N denved from
biological mtrogen fixation from 20 to 38%

e Confirmation was obtained for Malaw: that host plant resistance and soi1l amendments can
provide reasonable control of stem maggot

» Using standardized neem products from GTZ IPM Horticulture we were able to demonstrate
an additive interaction between plant resistance and neem treatments

e A better understanding was obtained of Ootheca leaf beetle biology and phenology this
knowledge 1s already helping farmers in Tanzama to develop simple management strategies

» Farmer research groups were formed in two wilages 1n northern Tanzama following several
years informal PR on [PM strategies one group has chosen to focus on cuitural management
of BSM and the other on testing resistant varieties

¢ Farmers in western Kenya are well aware of the current epidemic of bean root rots which was
diagnosed as being due to Pythuum spp and Fusarium solam: farm yard manure mnorganic
fertilizers and ndging were moderately effective in reducing plant mortalty

o In a yield loss assessment in Malawr fungal diseases caused more damage and were easier to
control than bactenal diseases and new resistant vaneties provided good protection and tigher
yelds

o A thesis on mechamsms of low P tolerance indicated that basal root growth was related to
yield performance under low P conditions amongst small seed vaneties and efficiency for
uptake of scarce P from the soll was more important than metabolic use efficiency and P
harvest index

e Promising BILFA I entries obtained approximately 38% of their N from the atmosphere and
were much less responsive to N application than the non nodulating lines

e A research framework for the diagnostic stage of the PRIAM project has been developed
tested and refined research on the Expenimentation Monitoring and Evaluation and
Dissemination stages of the project are in progress

» A study of methods for assessing farmers independent experimentation in Uganda produced
information that was used 1n developing a decision guide to use of green manure /cover crops



5

e We participated 1n ail three research themes of the African Highlands Inutiative the ecoregtonal
program for Eastern Africa aspects are described elsewhere in this report

¢ Qur tramming activities were coordinated other IARCs through the IARCs/NARS Traiming
Group for Africa (INTG)

Output 4 Technology adopted

e Markets constitute an important source of bean seed for nearly a third of farmers surveyed in
Malaw:

o Small scale Ugandan farmers can ably produce and market bean seed but without ntial
financial support therr level of production remains low

e Tanzanian stockists are willing to sell and promote seed of new bean vaneties
e More than 50 tonnes of seed of newly released vaneties were multiphed in Malaw

¢ Informal seed dissemination through traders extension staff and NGOs proved successful following
a promotional campaign

e Seed for 1,00 on farm tnals and 4 tonnes of bulk seed of improved vaneties were supphed by
Malaw: to NGOs in Angola

e Facilitating farmer to farmer transfer of knowledge 1s increasing the adoption rate of chmbing
beans in Uganda but farmer led extension must find solutions to orgamzational and logistical

problems

e Information including a deciston guide on green manures and cover crops was dissemunated
through numerous partners

¢ Decentrahzed dissemination of root rot resistant bean vaneties was facilitated in Rwanda
while root rot management was promoted by a poster in Rwanda and a local TV documentary

in Kenya
¢ Ugandan farmers benefit financially from growing new bean vaneties

o Farmers having longer association with researchers were better informed about pests and were
more aware of [PM strategies
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IP 2 Meeting Demand for Beans in Sub-Saharan Africa in Sustainable Ways

Output 1  Stronger networks in Africa inking NARS, IARCs, NGOs and the
private sector

Activity 1 1 Develop new partnerships within regional networks

Achievements

o South Africa s NARS provided more specitalized support to other members of SABRN
network

e The ECABREN network which was favorably reviewed by one of its donors 1s promoting
reasearch to extend the introduction of high yielding chmbing beans to two more countnes

* An mnovation in the networks use of expernienced national scientists as resource persons was
ECABREN s use of a Kenyan economust to lead an adoption study in Tanzanma

o Partnerships in Malawi s bean improvement program were strengthened

Innovations within the southern Africa network

Contributors R Kirkby Dr C Musiin (DRT/SABRN)
Collaborators Dr A Liebenberg and colleagues (ARC) national programs in SABRN
Sponsor SACCAR

South Africa s national bean program within the Agncultural Research Council (ARC) 1s
particularly strong in advanced research techniques Its participation 1n the Southern Africa Bean
Research Network (SABRN) has developed steadily 1n the past three years and this has opened
several new opportumties for strategic research and specialization for efficiency under conditions
of resource constraints

The first three regional sub projects taken on by South Africa, and which are currently 1n progress
aim to identify pathogen race distmbution for improved resistance breeding against ALS CBB and
rust by national programs throughout the SADC region In the Eastern Africa region this work 1s
led maniy by CIAT Coordination among CIAT projects IP 1 and IP 2 and the work of South
Africa 1s intended to ensure that laboratory results from the two regions are comparable This year
South Africa s imvolvement grew further with approval of a sub project to develop a mass rearing
method for use by national programs and CIAT 1n screening bean lines resistant to stem maggot
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Although SABRN continues to be constrained by lack of a special project donor the Southern
Africa Centre for the Coordination of Agricultural Research and Traiming (SACCAR) has funded a
small core set of research sub projects (Table 1) Network coordination 1s the responsibility of
Tanzama s national bean coordinator while Malawr s coordinator has network responsibility for
germplasm exchange neither regional function is remunerated

Table 1 Regional research sub projects implemented by SABRN countries in 1997/98
Year
Title Country Institution approved
Breeding for tolerance to drought Tanzania SUA 1995
Breeding for bruchids resistance Tanzania SUA 1994
Dissemination of new vaneties Lesotho MOA Maseru 1995
Malaw1 DARTS Chitedze
Mozambique  INIA
Tanzanma DRT Sehan
Pathogenic vanation of rust South Africa  ARC Gran 1995
Crops Institute
Bactenal diseases South Afnica  ARC Grain 1995
Crops Institute
Physiological races of angular leaf spot South Africa  ARC Grain 1995
Crops Institute
Dissemination of new vaneties Zambia MOA 1997
First and secondary multiphcation of two Angola MOA 1997
varieties
Evaluation of BSM resistant lines in Southern Tanzania DRT Uyole 1997
Highlands
Ootheca management in Southern Highlands Tanzania DRT Uyole 1997
Farmer participation in selection and seed Zambia MOA 1997
multiphcation
Mass rearing for resistance breeding against South Africa  ARC Grain 1997

bean stem maggot Crops Institute




Innovations within ECABREN

Contnbutor P Mukishi (CIAT/ECABREN)
Collaborators Mercy Kamau (KARI) national programs in ECABREN ASARECA
Sponsors USAID SDC CIDA

With population pressure growing in most of the African highlands and increasing degradation of
arable lands promoting the production of climbing beans accompanied by the introduction of
agroforestry trees for staking 1s an excellent opportumty to combine rapid productivity increase
with conservation This year partners in the Eastern and Central Africa Bean Research Network
(ECABREN) agreed to start testing the technology in new areas through four sub projects in
Kilimanjaro and Kagera regtons (Tanzania) and southern and eastern Ethiopia (Table 2) Imitial
results appear to confirm the adaptability of several matenals selected in the Great Lakes Region

The rapid adoption of climbing beans beyond their ongmal area of impact in Rwanda during
recent years when the bean program ot Rwanda has been severely weakened has led to concern
about ability to meet the demand for newer matertals Fortunately some research on chmbing
beans has contmued 1n Rwanda which has dedicated and tramned technicians who are handhing the
selections Matenals recently identified by them are judged to be worth immediate testing in other
network countries and a new ECABREN nursery has been constituted and 1s expected to boost
bean research in the network

Specially funded adoption and marketing studies of improved bean varieties in southern and in
northern Tanzama were carried out by an agricultural economust from the Kenya Agncultural
Research Institute (KARI) in collaboration with Tanzama s Department of Research and Tramning
This kind of research use of a regional resource specialist by the Network represented an advance
in regronal collaboration over the now commonly practiced cross country shanng of manpower
for tramming and advice Another varietal adoption study was carried out locally in Ethiopia under
ECABREN auspices by experienced staff of Alemaya University



Table 2 Regional research sub projects implemented by ECABREN countries in 1997

Institution/
Planming Objective  Title Countrv Station Startup
Intensification of production in high potential/export areas
Integrated pest Irngated bean whiteflv IPM SDN ARC Huderba 95
management Snap + drv bean nematode resistance KYA KARI Thika 96
Acanthoscelides bruchid management UGA NARO Kawanda 97
Development Decentralized seed production ETH IAR Nazreth 9
Dissemination & Adoption of Lvamungu vanetics TZA DRT Selian 93
adoption of high Genetic improvement MDG FOFIFA Tana 97
yielding vaneties Sced channels non formal dissemination KYA KARI Katumany/ 97
Kakamega/Thika 97
Post harvest Popularization & promotion of bean ETH IAR Nazreth 97
improvement Regional recipes MRU MSIRI Redurt 96
Post harvest effects on cooking time/tast RWA ISAR Rubona 96
Enhancing productivity of low income farmers, predominantlv women
Integrated crop/soil  FPR on Soil Productivity ETH [AR Nazreth 94
productivity Acid Soils Management [TK MDG FOFIFA Tana 9>
Response Farming KYA KARI Katuman: 95
Soil Organic Matter UGA NARO Kawanda 95
Impact of FPR uGa NARO Namulonge 96
Brological Nitrogen Fixation KYA Univ of Natrobi 96
Rhuzobium Flora RWA [SAR Rubona ISAR 97
Effect of lime and rock phosphate RWA Rubona 96

Table 2 continued
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Table 2 (continued) Regional research sub projects implemented by ECABREN countnes i 1997

Institution/
Planning Objective Title Countrv Station Startup
Varietal tolerance  Bean Improvement for Low Fertihtv Soils 95
to biotic/abiotic in Africa (BILFA)
constraints lowN ETH IAR Nazreth
low P ETH Alemaya Univ
low P KYA KARI Kakamega
lowN+P UGA CIAT Kawanda
lown N+P TZA DRT Selian
low P/low pH MDG FOFIFA Tana
low N-P RWA ISAR Rubona
low pH DRC INERA Mulungu
sced multiplication MWI CIAT Lilongwe
Discase resistance rust ETH IAR Nazareth 9
Disease resistance anthracnose MDG FOFIFA Tana 95
Selection for anthracnose resistance RWA ISAR Rubona 96
Anthracnose pathologh BDI UNIBU 95
Bacterial biight use of resistance sources DRC PNL M vuazi 9>
Muluiple resistance low elevation DRC PNL Gandajika 93
ALS vanablin & screenuing KYA Umyv of Nairobi 97
Charcoeal rot regional nurserv KYA KARI Katumam 96
Adaptation chmbing beans c¢col zones RWA ISAR Rubona 97
Apoderus effect on seed vield MDG FOFIFA Tana 97
Anthracnose regronal nurserv ETH IAR Ambo 97
Germplasm conservation in Congo DRC PNL Mulungw/ 97
Gandapka/M vuazn 97
BDI Germplasm conservation RWA ISAR Rubona 97

Countnes kev  BDI = Burund: ETH = Ethioma KYA = Kenya MDG = Madagascar MRU = Mauritius
DRC = Congo (cx Zaire) RWA = Rwanda SDN = Sudan TZA = Tanzama UGA = Uganda

A stronger national program in Malaw:

Contributors  V Aggarwal Dr C Chirwa (DARTS)
Collaborators Dr A Mkandawire and colleagues (Umiv of Malaw1 Bean/Cowpea CRSP)
Sponsors DFID USAID GoM

The Malaw:1 Bean Improvement Project a partnership between the Department of Agncultural
Research and Technical Services (DARTS) CIAT and the Department for International
Development of the UK (DFID) aims to develop research capacity address a senous dechne 1n
protemn supply for the population and strengthen a key country member of the SADC Bean
Research Network The program 1n which the national coordinator and a CIAT breeder share
certain responstbilities uses sem: annual meetings to bring together both DARTS and the
University of Malawi in complementary areas of bean research to plan for support needs from the
CIAT/PABRA team and to discuss progress reports Collaboration with PABRA and with
SABRN includes evaluating nurseries non formal tramming in evaluating disease resistance and
pathogen diversity and socio economic surveys
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Activity 1 2 PABRA members coordmate and take greater responsibility for
managing regional networks

Achievements

e Networks merge n Eastern and Central Afnca under auspices of the regional NARS
association

e A first meeting of the Steering Commuttee of the Pan Afnica Bean Research Alliance (PABRA)
formalized coordination among regional bean networks in Afnica CIAT and donors

Merger of regional bean networks for Eastern and Central Africa

Contnbutor P Mukishi (CIAT/ECABREN)
Collaborators National programs of Eastern and Central Africa ASARECA
Sponsors USAID SDC CIDA

The merger of two regional bean networks namely the Eastern Africa bean Research Network
(EABRN) and the Reseau pour | Ameboration du Hancot (Phaseolus) dans la Region de
1 Afnque Centrale (RESAPAC) was completed this year as requested by the Association for
Strengthening Agricultural Research in Eastern and Central Affica (ASARECA) The Eastern and
Central Africa Bean Research Network (ECABREN) 1s thus born under the auspices of gi
ASARECA, which now oversees policy for a small family of commodity and thematic networks
ECABREN counts 10 members Burundi Congo (Democratic Republic formerly Zaire)
Ethioma, Kenya Madagascar Mauntius Rwanda Sudan Tanzania and Uganda Although DRT s
Sehan Agncultural Research Institute in Arusha Tanzama was selected by ASARECA as the
Network s initial base for coordination Dr Pyndjt Mukishi has operated this year from Kawanda,
Uganda, pending Tanzama s final decision

For s first year of functionng ECABREN s Steering Commuttee approved and funded a mix of
new sub projects addressing network prionties and objectives and some continuing topics from
the superceded network (Table 2) Ten sub-projects were completed and two were suspended for
lack of progress and/or reporting Due to troubles in the region some ECABREN members were
unable to contnbute fully to the implementation of Network activities The participation of
Burundi and Sudan have been limited and although Congo s main station facilities and scientists
were seriously affected by the brief civil war and network sub projects could not be considered

technical staff and a remaining researcher devotedly rescued sufficient germplasm to ensure
immediate continuity of research activities
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ECABREN s Steering Commuttee reporting to ASARECA s Commuttee of [NARS] Directors
applied governance procedures largely adopted from EABRN and RESAPAC This decision was
reinforced by a favorable external review of EABRN published this year by USAID

The Pan Africa Bean Research Alllance (PABRA)

Collaborators ASARECA SACCAR C Mushi (DRT Tanzama and SABRN Coordinator)
Sponsors CIDA SDC USAID

A Steering Commuttee was convened this year for the Pan Africa Bean Research Alliance
(PABRA) Participants were the network coordinators for ECABREN and SABRN the Executive
Secretary of ASARECA representatives of CIDA, SDC and USAID as the three current donors
to PABRA and CIAT s Africa coordinator (Project Manager for I[P 2) Uganda s Bean Program
coordinator also participated as host nstitution
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Activity 13 Technical support and participation in network training,
information and planning

Achievements

e A second decentralized Multidisciplinary Course for scientists from 7 countnes included the
development of individual research proposals for submission to the networks

e Project IP 1 equipped two expenienced bean breeders from Africa with specialized skills in
gametic selection

e The project on Participatory Research for Improved Agro ecosystem Management (PRIAM)
held workshops at six sites mn four countries to reach agreement with farmers researchers and
extension staff on research agenda

PABRA mulndisciplinary course

Contributors P Mukislh H Gridley R. Kirkby
Sponsors CIDA SDC USAID DFID

A 7 week mult: disctphinary traiming course for scientists from both regional networks was funded
through PABRA and orgamized by CIAT and ECABREN The first one month session held in
Kenya at the Crop Management Research Tramning Course (CMRT/Egerton University) and
organized by their staff covered a core set of basic research methods and techniques Each
participant spent the second month on a more specialized attachment to an individual CIAT
scientist according to individual needs entomologists at Arusha Tanzama and Kawanda, Uganda
in the case of other disciplines Participants were 13 scientists (breeders agronomusts and
entomologsts) from four ECABREN and three SABRN countries Expernenced scientists leading
network sub projects in Ethiopia Kenya and Tanzama as well as the ECABREN Coordinator
CIAT/PABRA staff and CMRT staff served as the resource persons Dunng the second period
each participant also developed a research proposal potentially for network funding

Other trammng and information activities held by ECABREN are shown 1n Table 3
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Table 3 Principal information exchange and traming events of ECABREN m 1997
Event Purpose Venue

First Multi disciplinary To review research during the past 3 4 Embu Kenya
Workshop years review network prionties assist

integration within ECABREN

Breeding Working Group  To review priorities in the area of bean Embu Kenya

breeding
Sugarcane/Bean To observe intercropping of sugarcane Kisumu Kenya
Monitorning Tour with bean and evaluate the potential of

the system

Seed Systems Momitoring  To expose a regional group to formal Kampala Masindi Mbale
Tour and informal seed production and (Uganda)
review opportunities and constraints

Muit1 disciplinary Traiming To prowvide a general introduction to a CMRT/Egerton University
Course range of research disciplnes and to (Kenya)
expose each participant to more Kampala (Uganda)
speciahized traiming with CIAT staff Arusha (Tanzama)

Transfer of skills from CIAT to experienced African scientists gametic selection for bean
breeders

Contnbutor R Kiwrkby

Collaborators Dr P Kimam (Umiversity of Nairob)) Dr R. Chirwa (DARTS)
S Singh (IP 1) V Aggarwal H Gndley

Sponsors CIDA DFID SDC

Most national programs in Afnca have advanced greatly n scientific capabilities and achievements
over the past 10 years even though many scientists struggle under difficult economic and
infrastructural conditions The form and content of CIAT s scientific collaboration with our
partners in Africa continues to evolve The example of the Kenyan agricultural economust assisting
her Tanzaman neighbors 1n carrying out adoption and marketing studies (see Section 1 1 above)
would have been unthinkable from several points of view a few years ago

Part of our strategy for absorbing the effects of last year s budget cuts upon expected germplasm
outputs for Afnca from CIAT Cali 1s to encourage the stronger NARS in Afnca to take a still
more active role in developing technologies for their region Bringing into regional service South
Afnca s excellent laboratory facilities and skilled scientists (also Section 1 1 above) 1s one facet
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Another 1s supporting national programs to establish key competence in the strategic generation of
germplasm on behalf of the region

A start 15 bemng made at the end of this year by equipping two expenenced bean breeders from
Africa with specialized skills in gametic selection a technique used 1n CIAT Project [P 1 1n Cal
The national breeders were selected from network partictpants on the basis both of their individual
comparative advantage and their institutions commutment to undertaking this function for the next
few years It 1s expected that the task of addressing bean breeding priorities that receive regional
attention (see Section 2 2 below) will be shared among these scientists and CIAT staff and that if
successful the approach will be extended to more programs

Field workshops for participatory research

Contributor C Farley

Collaborators NARS ARC AUA FOFIFA [AR KARI NARO
NGOs CARE Madagascar CARE Uganda EAT FAFIALA FARM Africa
Ministries of Agriculture Ethiopia Kenya Madagascar Kenya
IARCs ICRAF/AHI ITA

Sponsor Rockefeller Foundation

The project on Paructpatory Research for Improved Agro ecosystem Management (PRIAM) held
workshops this year at five more sub project sites in three countries with the dual aims of
providing practical traming in participatory approaches and techmques and of starting
implementation though reaching agreement with farmers on a research agenda Workshop
participants included NARI researchers NGO staff members extension agents and farmers

Each 9 day workshop started with a two day introduction to participatory research concepts and
methods for researchers and for NGO and extension staff Subsequently four days were devoted
to characterization and cdiagnostic activities undertaken with farmers 1n the sub project
community For the following two days researchers reviewed the information and developed a
prelminary research program which was presented to farmers on the last day for refinement with
them so as to reflect their interests

The resulting research programs that are now in progress cover a diversity of topics These
include tnials or demonstrations on crop vareties {e g maize beans nce wheat vegetables)
agricultural implements (¢ g row planters) and soil fertility management tnals (e g compost
making improved FYM management A farmer research commuttee and a core team of five to six
researchers were selected to facilitate implementation of the sub project at each PRIAM site
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Locations were as follows

Ethiopia Awassa Research Center July 1996
(Participants 6 researchers 2 extension agents 1 NGO staff)

Uganda Kabale January 1997
(Participants 2 researchers 1 extension agent)

Kenya Kitale National Agricultural Research Institute February 1997
(Participants 9 NARI researchers 5 extension agents 3 NGO staff)

Kenya Kisu Regional Research Center July 1997
(Participants 21 RRC researchers 5 extension agents)

Madagascar FOFIFA Sub Station Antsirabe March 1997
(Participants 68 researchers 1 extension agent 3 NGO staff)

Uganda CIAT/IITA Kabale August 1997
(Participants 8 NARI researchers)
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Activity 1 4 Efficient modes of managing networks

Achievements

e Over 60 sciennsts from national programs and CIAT presented and discussed their results at
ECABREN s first tnenmal Multidisciplinary Workshop

e A strategic planning workshop extended the priorties of the SABRN network from
germplasm to systems improvement and technology transfer

Contnibutors P Mukishi (CIAT/ECABREN) C Mushi (DRT/SABRN)
Collaborators R Kurkby and CIAT IP2 staff
Sponsors USAID SDC CIDA SACCAR

ECABREN s first multi disciphnary workshop drawing together most Francophone and
Anglophone bean sctentists from the new Network region was an important occasion to disclose
the research quality and the potentialities that different NARS have to offer in terms of human
resources and performance Moreover this was an opportumty to identify possible resource
persons that the Network may use in some of 1ts activities such as research advice and teaching
This workshop benefited greatly from simultaneous French English translation

SABRN s steering commuttee decided to expand its membership 1n the interests of enhanced
collaboration in research so as to include the Afnca chairman of the Bean/Cowpea CRSP
Mauntius which has recently joined the SADC grouping 1s to decide whether they wish to switch
membership to SABRN from ECABREN SABRN s procedures for approving new sub projects
were reviewed and the following criteria were agreed prionity of the topic for the region extent
to which region collaboration 15 to involved urgency soundness/quality cost expected impact or
benefit and format of the proposal

SABRN held a strategic planmng workshop to review network prionties which was hosted by the
Malaw: program Participatory planning techmiques were used moderated by CIAT s PABRA
coordinator The network s revised prionties now extend the sphere of action from germplasm
mmprovement to systems improvement and technology transfer The revised set of pnionties are

Breeding CBB ALS HB BSM aphids bruchids Low N and P and drought the
regional nurseries coordinated by the Malaw: program will continue

Agronomy Low soil Nand P BSM ALS low soil moisture storage and CBB

Technology transfer Lack of seed low N and P lack of impact assessments lack of mputs
bruchids BSM rust and poor crop management
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Activity 1 5 Refine characterization of bean growing environments using
biophysical and soci0 economic data

Achievements

* The African bean database including data on 57 vanables for 96 bean production areas was
revised and analyzed the database 1s ready for distmbution to GIS practitioners and a draft of
an atlas has been submutted to publication

e Information on the distribution of bean seed tvpes has been analyzed and published with the
expectation that 1t will better enable breeders to target new varieties

e Separate cultivation ot beans by men and women farmers has imphcations for food secunty
varnietal choice and the intensity of production

e Among Ugandan farmers the consumption of beans fluctuates in accordance with 1its
availability and that of other foods

e While bean stem maggot 1s recogmzed across Affica as the most important main season pest
of bean surveys in Malawt have shown that aphids are more challenging to the winter crop
and that farmers have less knowledge of potential control measures for these pre harvest pests
than for bruchids n stored beans which are therefore better controlled

The bean database and atlas for Africa

Contributors C A Eledu C Wortmann
Sponsors CIDA SDC

The bean database for Africa was updated and information for 57 vanables and 96 bean
production for sub Saharan Afnca was further analyzed The major cropping systems for bean
production are the maize bean intercrop and sole crop Calima and red seed types of varying
sizes are the maimn seed types produced (Table 4) but other types are widespread at lower
intensity or are very important focally The importance of women in bean production is apparent
(Map 1) The main constraints to bean production were determined to be low sml N and P
angular leaf spot anthracnose and bean stem maggot (Table 5) water deficits are also of major
importance The importance of root rots continues o increase and vanation in their importance
can be largely explained by vanations i population density (PD) and intensity of bean production
(IBP)

Root rot importance = 1 62 + 0 000944 * PD + 0 090 * IBP R*=0 53



19

Alternative production research strategies are proposed for areas considered to be of high versus
low potential for bean production For high potential areas emphasis should be on improved
management and efficiency of use of soll N and P and [PM or resistance to major diseases (e g
angular leaf spot anthracnose and root rots) and bean stem maggot For low potential areas
severely constramned by water deficits or the low pH complex emphasis should be on improved
management of and tolerance to water deficits or the low pH complex IPM or genetic
improvement for management of bean stem maggot angular leaf spot and locaily important insect
pests and diseases

Table 4 Estimated area ( 000 ha) sown annually to nine categories of bean seed types

Seed category Eastern Africa Southern Africa
Calima 650 90
Red Small and medium 510 160
Red large and kidney 230 120
Yellow and tan 290 90
Cream 240 120
Navy 190 120
White large and medium 150 90
Purple 150 120

Black 100 30
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Table 5 Constraints to bean production i sub Saharan Afnca ranked in descending order of
mmportance { 000 t yr )

Constraint Sub Saharan Eastern Southern
Afrnica Africa Afnca
N deficiency 3899 2656 1252
Angular leaf spot 3842 2813 935
P deficiency 3559 2342 120 4
Anthracnose 3280 247 4 69 8
Bean stem maggot 2971 194 4 96 4
Bruchid 2456 163 0 776
Root rot 2211 179 8 210
Common bactenal blight 2204 1459 69 8
Exchangeable bases 2200 1527 658
Aphids 196 9 136 3 589
Rust 1914 118 7 724
Bean common mosaic 184 2 144 6 299
Halo bhight 1813 1219 564
Ascochyta blight 1692 1294 342
Al/Mn toxicity 163 975 60 3
Water deficit mid season 1580 1198 347
Water deficit late 144 3 100 4 423
Hehcoverpa 1355 906 41 6
Ootheca 116 4 76 0 358
Floury leaf spot 113 7 897 145
Maruca 1126 749 353
Clavigralla 102 7 64 9 360
Water deficit early 937 710 176
Thrps 870 552 294
Fusarium wilt 74 2 569 137
Web blight 595 274 341
White mold 544 392 117
Charcoal rot 532 386 101
Scab 529 386 76

Estimates assume that most commercial varieties have a yield potential of 3000 kg / ha
that losses associated with high moderate and low ratings are 200 100 and 25 kg/ha
and that yield potential with intercropping 1s reduced by 60%
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Analyses of gender issues in bean production

Contributors S David and S Kasoz
Sponsors CIDA and SDC

Surveys conducted between 1995 1997 1n 4 villages in Nabongo Panish Mbale District Uganda
among female and male bean farmers and selected households show an emerging trend in the
commercializing bean growing environments of Eastern Afnica While most farm families surveyed
cultivate beans on household plots personal plots belonging to either the wife or husband or both
were found n 28 35% of cases

The motive for women s personal plots 1s to provide income (95%) and food for the family (70%)
whereas men mainly grow beans as a cash crop Wives plots contributed the bulk of beans
consumed by the household tm a sigmficant number of cases 65% in one study and 18% in a
second survey where the sample consisted equally of women in monogamous and polygynous
marnages Mens personal plots were the principal source of beans in only 5% of households
interviewed 1 two surveys The majority of men who grew beans in 1994a used less than 20% of
their harvest {55%) or none (9%) to feed their households whereas half of the women who

harvested beans from personal plots sold none

While the size of mens and women s personal plots are nearly equal in season B men on average
plant a greater number of plots of a larger size in the main growing season due to their better
access to labor land and time (Table 6) Men also plant fewer vaneties than women and
concentrate on commercial seed types (K20 and Kanyehwa) while women sow vaneties both for
home consumption and sale (K20 Kanyebwa and White Haricof) While on average men make
more money from independent bean production womens smaller earnings appear to contribute
more to daily household subsistence food and household necessities (40%) medical expenses
(30%) clothes school related expenses and personal items (20% each) Future questions that
need to be investigated in Uganda and elsewhere include what are the implications of introducing
high yielding 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 yield advantage of
improved cultivars? How can bean researchers and seed suppliers effectively respond to the needs

of independent female producers?
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Table 6 Characterstics of independent bean production by women and men farmers in Mbale
Dustnict Uganda

Season Women (N=20) Men (N=11)

Mean number of plots A 15 26
B 10 10

Mean number of varieties sown A 18 12
B 18

Mean quantities planted (kg) A 1> 7 210
B 150 150

Mean area planted (acres) A 05 07
B 05 05

Mean income A AYE) 550
B $12 311

Basline survey on bean consumption patterns

Contrbutors S David and S Kasozi
Sponsors CIDA and SDC

A second baseline survey on food intake in sentinel impact sites in Mbale (Nabongo Panish) and
Mukono (Lugala Parish) Districts of Uganda provided data on consumption patterns during a mid
season period (September 1996) The first round of the food intake survey conducted in June
1995 provided data on consumption during the immediate post harvest penod Most Ugandan
farmers experience severe food shortages before harvest 1e between Apnl and June and
November December

As Table 7 shows beans constitute an important relish in both study sites although they play a
more domnant role 1n the Nabongo diet The availability of fish 1n Lugala means less dependency
on beans as a source of protemm Low bean consumption in Nabongo in September reflects a
shortage among some households and n others the availabihty of substitutes such as groundnuts
and vegetables The strategy among the latter households is to store beans at that time mn
anticipation of the period of food shortage starting in November when other relishes are scarce
Impact assessment studies will determine whether the frequency and amount of beans consumed
especially during periods of food shortage increases with the introduction of higher yielding

cultrvars
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Table 7 Relishes consumed by households in Nabongo and Lugala Panshes Uganda (mean
number of meals per week)

Nabongo Lugala
June September June September
(N=80) (N=40) (N=78) (N=48)
Beans 76 29 35 31
Meat/Chicken 13 15 05 06
Fish 08 06 41 36
Vegetables 38 75 13 36
Groundnuts 08 44 58 32

Diagnosnic studies on bean insect pests in Malaw

Contributor Sally Ross (DFID/DARTS)
Sponsors DFID and GoM

Progress continued to be made with respect to improving the knowledge of bean pests in Malaw
in southern Affica to complement field information learned earlier in Eastern African countries
that has proven useful in setting reserch priorities there The key pests and therr population
dynamics were established for the winter (dry season) crop grown on residual moisture Aphids
(Aphis fabae) leathoppers (Empoasca spp ) and whiteflies (Bemisia tabacr) were most prevalent
with aphid and whitefly attack varying according to planting date In a survey of their perceptions
in four ecologically distinct production areas farmers identified bean stem maggot (BSM)
(Ophiomyra spp ) bean foliage beetle (Ootheca spp ) and aphids as theirr prmary pre harvest
pests While BSM 1s the most sigmificant pest of summer season rain grown production aphids
present a heavy challenge to winter beans produced on residual moisture These pre harvest pests
remain largely uncontrolled due to lack of knowledge of potential control measures and financial
constraints The majonty of farmers reported that bean bruchids which caused sertous damage 1n
therr stores were better controlled as knowledge of post harvest cultural control practices 1s
greater
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Output 2 Germplasm with relevant traits developed and used widely in Africa

Activity 2 1 Targeting of bean germplasm

Achievements

e The DSSAT Drybean model was used to test bean ideotypes early maturing varieties gave
most yield and stability in those ranfall zones more stressed by water deficits

o Charactenzation of pathogenic diversity in angular leaf spot (ALS) isolates identified in
addition to the Andean and Mesoamencan groups an Andean sub group of 12 races that
attack a few Mesoamerican varieties

s Mixed occurrence of the main ALS pathogen groups and detection of the Andean sub group
are significant distinguishing features of pathogen diversity between Latin Amenca and Africa
diversity information 1s being used to develop race maps for Africa

Water deficit stress in bean in eastern and southern Africa

Contributor Dr Belay Simane (AUA)
Collaborator C Wortmann
Sponsors CIDA SDC

Bean productivity 1s much constrained by water deficits in many production areas in eastern and
southern Africa The DSSAT 3 Drybean model was used to analyze the effects of water deficits
on bean using genetic coefficients of four cultivars including an early determinate type an early
intermediate and late maturity indeterminate bush types More than 2300 simulations were run
using meteorological data from 19 locations The late matunng deotype (Carroca) gave highest
yield in less stressful environments but its yield was the least stable (Table 8) In environments
with more frequent and severe water deficits early matuning 1deotypes had highest mean yield and
their yield was most stable 1n all environments Stress was most severe and frequent in the later
stages of growth stress had the greatest effect on yield dunng podfill > early reproductive >
vegetative stage



Table 8 Mean yields and yield reductions (and SE s) due to water deficits for four bean
ideotypes in five agroecological zones of eastern and southern Afnica

Ideotype Yield kg ha' SD forvield / vield reduction S D for reduction

Moderately low stress_low latitude n = >80

Seafarer 2753 680 142 212
Rabia de Gato 2650 709 16 6 225
Kilvmukwe 3020 956 182 254
Carnoca 2359 1059 206 247
Moderate stress low latitude, n = 744

Seafarer 2259 894 299 276
Rab:a de Gato 2307 87> 273 27>
Kilymukwe 223> 1185 339 337
Canoca 2450 1534 378 336
Severe and frequent stress, low latitude n =408

Seafarer 1899 1079 426 327
Rabia de Gato 1925 111> 41 6 338
Kilymukwe 1778 1196 517 324
Canoca 1743 1323 >80 318
Moderate stress, mid latitude. n = 320

Seafarer 2494 967 282 275
Rabia de Gato 2469 1001 306 271
Kilymukwe 2594 1142 304 295
Carioca 2704 1292 350 297
Severe and frequent stress, mid latitude, n = 64

Seafarer 1949 1153 452 336
Rabia de Gato 1828 1047 472 303
Kilymukwe 1921 1281 522 320
Canoca 1999 1385 530 326
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Pathogen diversity in Phaeosariopsts griseola in Africa

Collaborators R Buruchara and Bua Bosco Lucia Afanador and Carlos Jara (IP 1)
Dr Fina Opio (NARQ) Ms Kijjana Ruhebuza (INERA)
Dr Charles Kisyombe (DARTS)

Sponsors CIDA SDC USAID and national programs

Recent studies on a small number of 1solates have shown that pathogen diversity of P griseola
(ALS) in Africa closely corresponds to that of Latin America two pathogen groups corresponding
to the Andean and Mesoamerican genepools of common bean that are 1n tumn associated with the
crop s two distinctive centers of diversity In Afnica the Andean bean genepool has been the more
preferred but the two are commonly grown together The current studies support national and
regional breeding strategies for resistance against ALS through determining the extent of pathogen
diversity in Affica its distribution how 1t relates to common bean genotypes and its likely
evolution within Africa

A total of 168 1solates from 6 countnes were characterized this year using Random Amphfied
Polymorphic DNAs (RAPDs) analysis while 90 were characterized using virulence on the set of
12 ALS differential cultivars In RAPDs analysis 12 primers (OPA 01 OPA 02 OPA 03 OPA

04 OPA 10 OPA 11 OPA 18 OPC 01 OPC 02 OPE 03 OPF 01 OPH 08) which gave good
degrees of polymorphism were used Not only were more 1solates charactenzed this year but
1solates from Ethiopia Kenya and Zambia were characterized for the fist ime

Isolates could be categonized with either method 1n the two groups corresponding to the Andean
and Mesoamenican pathogen genepools On the basis of virulence on differential cultivars 37
races were 1dentified from 90 1solates indicating wide pathogen diversity Each race however
was restricted to a few areas 75% of races were 1dentified 1n oniy one country 18 9% in two and
no race occurred more than 4 countries (Table 9) Companson of virulence and RAPDs n
charactenizing P griseola was made on 45 1solates using data matrixes for the presence or absence
of bands (in RAPDs) and compatible or incompatible reactions Dendrograms were created using
the TREE program of NTSYS pc {version 1 80) The 45 1solates could be grouped into Andean
(27) and Mesoamerican (18) groups in exactly the same way (in identity and in number) using
either method

However when using virulence a novel sub group of Andean isolates was dentified with 1solates
capable of producing compatible reactions on one but not more than three Mesoamerican
differential cultivars This confirms preliminary results obtained last year Nineteen isolates out of
90 characterized by virulence belonged to this class and came from Ethiopia, Rwanda and Uganda
(Table 9) Occurrences of this class seem umque to Afnica indicating a major difference n
pathogen diversity of P griseola with Latin Amenica Equally important 1s the large number of
races (12) represented and their occurrence in 3 countries It 1s suggested that this class
represents a divergent form of co evolution with the bean host from that observed in Latin
Amenica Bemng pnmanly Andean (by virulence and RAPDs) the pathogemcity of the 1solates to
Mesoamencan genotypes may have evolved in Africa probably due to growing together of the
two bean genepools Both Andean and Mesoamenican groups of isolates have been found
(combining data from the last two years) from all countrnies and 1n some cases at the same site

All isolates charactenzed this year from Malawi and Kenya belonged to the Mesoamerican
pathogen group probably because these isolates were obtaned only from small seeded cultivars

This again emphasizes the relationshup between the host and pathogen genepools rather than a
mere reflection of existing diversity
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Table 9 Pathogen diversity of 90 Phaeoisariopis griseola 1solates from 6 African countnes
characterized by virulence on the set of 12 ALS differentials

Pathogen genepool Race Nurnber of tsolates corresponding to a specific race
Uganda Rwanda Ethiopta Malawm  Kemya Zambia Total

Andean 14-0 2 3 1
30-0 1 5
31-0 1
47-0 1
620 1
63-0 2

Sub total 6

Andean sub-class (Novel) 63 1 2
63 17 1

36 32

57 32

59 32

63 32

62 33 !
63 53 l 1
31 56 i

39 16 1

63 36 I
63 37 | 1

Sub total 12

Mesoamerican 37
77

7
237
ir? 2
339
31 39 > 1
21 39
61 39 l
63 19 1
31-47 |
3123
63-47 1 |
29 47 I
3163 1
39 35 1
31 >5 5
63 55 2 1
63-63 3
Sub total 19

O N R

— o — —
L o VS
—

—

Lh

Total 37 90

Categones of genepool deternuned on the basts of virulence on the set of 12 Andean (6) and Mesoamerican (6)
differentiai culuvars Novel class are Andean 1solates which attack one or up to 3 Mesoamerican differentials
Race denomunation 1s obtained by adding the binary values of susceptible Andean and Mesoamencan
differentials the two values are combined but distinguished by a hyphen
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Activity 2 2 Germplasm to address African production constraints

Achievements

¢ CIAT and national bean materials were identified with resistance to both Andean and
Mesoamencan pathogen groups of angular leaf spot (ALS) the value of using charactenzed
diversity selectively in germplasm evaluations was confirmed

o Four medium/large seeded Andean and 24 small seeded Mesoamerican lines exhibited good
tolerance to both Andean and Mesoamerican local strains of ALS some of these lines are also
resistant to BCMNYV and outyielded released varieties

¢ One hundred and fourteen lines combined resistance to the virus diseases BCMV and BCMNV
with good yield potential and several large seeded BCMV/BCMNYV resistant lines with export
potential entered pre release multiplication with Uganda Seeds Scheme

» Eight lines were 1dentified as resistant to common bacterial blhight (CBB) five of which
outyielded MCM 5001 46 hnes had good tolerance to CBB and some were also resistant to

BCMNV

o Well adapted lines have been identified with resistance or good tolerance to two or three of the
important biotic constraints BCMNV ALS and CBB

e A total of 748 entnes from CIAT and national sources were evaluated for resistance to
Pythium and Rhizoctoma root rots none was resistant but 122 gave an intermediate reaction
Promising matenals were re evaluated and 39 were distributed to partners

o Sixty four entnes were confirmed as highly resistant sources agamnst anthracnose and 24
chmbing bean entries were selected for regional distnbution

e Sigmificant vanetal differences n tolerance to BSM were observed m Malaw and three recently
released vaneties showed high levels of tolerance

e Two bean varieties consistently showed tolerance in Malawia to both low P and low N
constraints

¢ A wide range of germplasm was evaluated on station and on farm in Malaw1 and several
promusing hnes were 1dentified
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Notable improvements in yield per se over local cultivars/landraces have been recorded by many
of the large number of CIAT derived lines introduced and released by NARS in Africa over the
last ten years Recent mtroductions particularly to Eastern Africa, have not maintained the same
momentum 1n yield improvement We are now emphasizing the development of well adapted lines
with single and in particular multiple resistance agamst the pnncipal biotic and abiotic
constraints that can be used by NARS to improve the yield stabihty of new cultivars released to
farmers In this section we report on the identification of sources of resistance to important
disease insect and soil fertility constraints and on the improvement of breeding matenals for
single and multiple resistances along with yield

Use of Andean and Mesoamerican race groups of P griseola in screeming germplasm for
angular leaf spot resistance

Contmibutors R Buruchara B Bosco
Sponsors CIDA SDC

Based on results obtained in pathogen diversity studies of P griseola i Uganda 1solates
representing the Andean and Mesoamerican genepool were selected and used to evaluate
germplasm and breeders matenals agamst ALS under screenhouse conditions Three Andean and
4 Mesoamerican 1solates were selected for their complementanty in pathogemcity on the 12 ALS
differentials if muxed together the Andean isolates attack the 6 Andean differentials while the
Mesoamerican 1solates attack ail 6 Mesoamerican differentials Some entnies gave susceptible
reactions t0 Mesoamerican isolates while bemng resistant to Andean and vice versa (Table 10)
Clear examples emerged where entnes susceptible to Mesoamerican 1solates were small seeded
genotypes but those resistant to the same (Mesoamerican 1solates) were large seeded genotypes
and vice versa

Entries previously evatuated under field conditions and 1dentified to be resistant to ALS were re

evaluated 1n the screenhouse against the two pathogen diversity groups inoculated separately Of
the 33 IBN 94 and 27 SOH Rwanda entnes previously screened and rated as resistant only 13
IBN 94 and 20 SOH Rwanda were resistant to both 1solates In the VIFURE nursery (ex CIAT)
of 147 potential sources of resistance to different constraints 13 entnes had a resistant reaction (<
3) to both 1solates 36 were resistant to Andean 1solates 25 were resistant to the Mesoamerican
isolates while most were susceptible to both pathogen groups These results demonstrate the
importance and need to use selectively the known pathogen diversity of P griseola in evaluating
germplasm or breeding matenals The challenge however 1s how to ensure that appropriate

diversity 1s used



Table 10  Reaction of selected large and small seeded lines to moculation with a mixture of
Andean () and Mesoamencan (4) isolates of Phaeorsariopsis griseola under
screenhouse conditions Kawanda 1997

Disease severity

Andean Mesoamerican

Entry Seed Size Nursery Isolates [solates”
AB 136 S VIFURE 3 9
BAT 304 S VIFURE 4 9
Beldakmi RR 6 S VIFURE 4 9
Berly S VIFURE 3 9
Carnioca S VIFURE 3 9
Catrachita S VIFURE 4 9
DOR 309 S VIFURE 4 8
Bola 60 Dias L VIFURE 9 3
PVA 800A L VIFURE 9 3

G 16140 L VIFURE 7 3
UBR(83)4/20 L Advanced Lines 9 35
UBR(93)4/30 L Advanced Lines 75 4
DBR86/16 L Advanced Lines 9 4
UBR(93)4/25 L Advanced Lines 75 45
AFR 706 L Advanced Lines 9 3
MCM 5001 (Check) S Released variety 9 9
Kanyebwa (Check) L Released variety 8 9

Based on a CIAT scaleof 1t0 9
Entries Some of IBN and VIFURE entnes screened
Mixture of 3 Andean isolates each represented in the inoculum at concentration of 2 x 10*
comdia per mi

¥ Mixture of 4 Mesoamerican 1solates €ach represented tn the moculum at a concentration of
2 x 10* comdia per ml
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Development of bush bean lines with resistance to African strains of angular leaf spot (ALS)

Contrbutor H Gndley
Collaborator  R. Buruchara
Sponsors CIDA SDC

Prior to 1996b we had conducted field screening for ALS resistance amongst hnes introduced
from CIAT Cah n the core collection and IBN 94 and in BCMNYV resistant lines bred in Uganda

However as both Andean and Mesoamerican ALS strams are endemic 1n the field (see section 2 1

above) the lines selected previously were inoculated in the screenhouse with known strams of
ALS (denived from single spore 1solates) using a randomized block design with two replicates to
determine the exact nature of the recorded field resistance or tolerance

In a first such screeming 32 selected medium/large seeded lines were markedly more susceptible to
the muxture of Andean strains (Table 11) No resistance was detected to either mixture of strains
but 11 and 21 lines were tolerant to the Andean and Mesoamerican strains respectively (Table
I1) Four lines were notably superior to both strams wiz  UBR(93)1/12 UBR(93)4/22
UBR(92)4/29 and AFR 707 (Table 12) all except the second line outyielded CAL 96 although
not signuficantly (<P 0 05) and the lines coded UBR are resistant to BCMNV

In a second such screening 43 small seeded Mesoamencan hnes which had shown resistance 1n
the field were notably more resistant than the 32 Andean lines to the both sets of strains and were
marginally more susceptible to the Mesoamerican strams This trend was emphasized with a
greater frequency of lines resistant to the Andean stramm (39) compared to 26 for the
Mesoamerican strains We identified 24 exceptional lines with combined resistance to both sets of
stramns 21 of these lines outyielded MICM 5001 five sigmificantly and the 17 coded UBR are
resistant to BCMNYV (Table 12)

We have successfully identified resistance to the Mesoamerican stramns in Mesoamerican lines but
so far found tolerance to Andean strains only amongst Andean lines (Table 11) Failure to identfy
the latter may necessitate transferring the Andean resistance in Mesoamerican lines to Andean
Iines via intergene pool crosses this has been imtiated
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Table 11  ALS ratings from artificial inoculation in the screenhouse and yield (% CAL 96° ) at
one site 1n 96b of »2 medum or large seeded bush lines (=30g/100 seeds) in Uganda

ALS ratings ALS ratings
Line code' And Meso Yield® Line code' And Meso Yield®
UBR(93)i/2 40 3> 107 DB 215/21614 10 35 43
417 90 4> 142 15 90 50 43
20 8> 35 92 UBR(95)6 30 43 84
22 42 1> 84 7 20 55 69
26 90 50 13 J 90 45 102
30 )0 40 126* DB ?01/76/7 80 45 76
33 50 43 156 ! 70 40 90
1/4 70 40 101 86/16 7> 40 76
44 3> 30 137 17 33 10 81
5 60 45 102 DB 202/ > 3> 40 nt
6 30 40 11> 200/ 1 60 55 nt
9 90 43 119 11 70 5> nt
3 70 50 111 UBR(92)4/29 40 35 127
1/15 35 3> 82 AFR 707 45 40 102
4/18 73 35 83
25 Jo 45 74 Mean 74 16
34 90 63 116
36 90 50 45 SED 072 105

! Lines with UBR code resistant to Bean Common Mosaic Necrosis Virus
?  ALSraungsonascaleof 1 9 where 1 3 =resistant 4 6 = tolerant 7 9 = susceplible
Meso/And ratings from reaction to local Mesoamencan and Andean sirains respectivelv
*  Yield data as a percentage of CAL 96 taken as 100 1n trials evaluaung lines selected for ALS tolerance
* line wath a significant (P<0 05) vield increase over CAL 96
No wield data for these lines
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Table 12 ALS ratings from artificial inoculation 1n the screenhouse and yield (% of MCM
5001 ) at one site in 96b of 43 small seeded bush lines (<29g/100 seeds) in Uganda

ALS ratings ALS raungs
Line code’ And  Meso Yield’ Line code' And Meso Yield®
G 12800 30 30 110 UBR(92)13/ 4 30 10 142
G 4830 2> 1> 145 11 20 15 162*
G 3474 10 30 151 13 20 10 102
FEB 181 7 20 110 18 1> 10 110
184 20 2> 172 22 2> 10 122
199 70 2> 147 23 2> 10 175*
SEA 7 7> 30 192 20 20 20 147
DOR 725 40 hJh] 10> 32 75 25 145
849 50 35 16>* 33 2> 1> 16>*
629 40 30 120 40 2> 25 175*
640 10 30 127 25/3 20 23 102
644 33 30 172* 4 20 25 127
660 45 3> 127 11 10 20 87
664 40 3> 13> 13 30 2> 117
682 30 60 137 FEB 18] 25 20 110
SEA 13 >0 20 47 199 20 23 147
FEB 184 20 1> 122 DOR 745 1> 30 193+
DOR 633 42 3> 176+ 640 10 30 127
747 50 30 [84* 644 3> 40 172*
UBR(93)43/1 32 1> 102
8 3 6> 112
12 > 20 80 Mean 35 28
UBR(92)9 35 25 110
UBR(92)11 20 2> 82 SED 107 113

! Lines with UBR code resistant to Bean Common Mosaic Necrosis Virus
2 ALS raungsonascale of | 9 where 1 3 = reststant 4 6 = tolerant 7 9 = suscepuble
Meso/Ad ratings from reaction 1o local Mesoamerican and Andean strarns respectivelv
®  Yield data as a percentage of MCM 5001 taken as 100 mn tnals evaluating hines selected for ALS tolerance
*  fine with a sigmficant (P<0 05) vield increase over MCM 5001
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Development of lines with resistance to bean common mosaic virus (BCMV) and bean
common mosaic necrosis virus (BCMNYV)

Contnbutor  H Gridley
Collaborator  Dr Theresa Sengooba (NARO)
Sponsors CIDA SDC NARO

Recently the necrotic strains (NL3 NLS and NL8) of BCMV that cause black root or systemic
necrosis i plants carrying the dominant I gene have been recognized as a new virus termed bean
common mosaic necrosis virus (BCMNV) The others or soft strains that only induce mosaic
symptoms in non [ gene plants retamn the original name of bean common mosaic virus (BCMV)
As we have been incorporating recessive resistance genes into lines that confer resistance to both
viruses reference here to BCMNYV resistance denotes resistance to both

This year we yield tested 161 BCMNV resistant bush lines selected from segregating populations
with a range of seed types but with increased attention to those with desirable market and export
potentiai 1e large and medium seeded calma sugar and red types Although 114 (71%) lines
had yields equivalent to the controls significant (P< 0 05) increases were limited to three lines
(Table 13) Two of these were large seeded lines in the PBR 973 significantly outyielding CAL 96
by 67% and 98% 1n this one environment test

Eleven BCMNYV resistant large seeded bush lines compnsing four Calima two Canadian Wonder
and five Sugar types were identified with a consistently superior yield to CAL 96 These have
been passed simultaneously to the Ugandan National Bean Programme for yield evaluation in
advanced yield trials and the Ugandan Seeds Scheme for pre release multiplication The five sugar
lines were compounded into a multiine which 1s to be recommended for release in 1998
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Table 13 Mean yield over one or more environments of bush Iines with resistance to Bean
Common Mosaic Virus (BCMNYV) from 96b to 97a in Uganda
Tnal' Number  Seed No Yield pertormance’
ot size? environ
lines ments
Yield (kg/ha) Number of lmes
Range hines Control = >3
control control
ABR 96B 37 Medum/ 399 955 388 28 0
Large SED 87 4
PBR 96bB/ 18 Medinm/ 57% 1280 930 11 0
IBR 97a Large SED 96 >
PBR 96b 31 Small 1 475 175 1350 12 !
SI'D 108 5 (16
IBR 97a 16 Smail 1 777 1577 1135 15 0
SED 1920
PBR 97a 37 Large 1 9y 1307 761 46 2
(677 98/\)
12 Small 1 322 1431 1586 2 0
SED 2200
Total 161 114 3

! PBR/ABR/ABR prelmmarv intermediate and advanced vield tnals respectively ¢ aluating BCMNYV resistant hines

! Seed size small £29./100 seeds medium/large 230g/100 seeds
> Controls CAL 96 for medium/large seeded and MCM 5001 for small sceded lines
= >s5 respectivels number of lines with vields not diffening significantly (P<0 05} from the control and with

signuficant (P<0 03} vield increase over the control
SED standard error ot a difference

Development of bush bean lines with resistance to common bactenal blight (CBB)

H Gndley
CIDA SDC NARO

Contnbutor
Sponsors

The 1denufication of good sources of CBB resistance has proved elusive Accordingly prior to
1996b we conducted field screening for CBB resistance amongst lines introduced from CIAT
Cali in the core collection and the IBN 94 and noted lines amongst those bred for BCMNV
resistance 1n Uganda with below average ratings for CBB tolerance in the field Sixty four lines
with supenor CBB ratings from these sources were selected for artificial inoculation (using a
randomized block design with two replicates) in the screenhouse

Only 11% of the lines were susceptible (Table 14) proving that the field screeming had been
effective 1n identifying resistant and tolerant hnes Three ines UBR(92)13/4 UBR(92)24/14 and
DB 190/73  in the more tolerant group II are also resistant to BCMNV Of the eight resistant
lines two yielded less than MCM 5001 six outylelded this cultivar one (FEB 197) domng so
significantly (P< 0 05) (Table 14)



36

Table 14 CBB ratings from art:ficial inoculation of 64 bush lines grouped into four resistance
classes and hine codes CBB ratings yield (% MCM 50017 at one site in 96b and seed
characters of eight resistant lines in Uganda

Summarv of CBB ratings’ for all 64 lines Eight Resistant Lines
Resistance  Rating Frequency Line CBB Yield?
Class range of lines (/) code rating Seed characters

Weight’  Colour/type

Susceptible =70 90) 7(11/) AND 1070 2> 21 Cream
Tolerant [ (=1 €6 11 (1:/) FEB 18> 30 121 21 Carnioca
Tolerant I1 (231 <30) 8 (9/) DOR 74> 20 112 22 Red
Resistant (10 <30) 8§(13/) DOR 848 30 122 20 Red
DOR 682 73 132 20 Blacl
FEB 176 30 34 23 Crcam
SEA ) 1> 104 22 Cream
FEB 1)7 30 141 27 Black
Controt
Kanyebwa 90 nt
SED I 86

! CBB ratings on a scale of 1 9 where | 3 = resistant 4 6 = tolerant 7 9 = susceptible
Yield data from tnals evaluating lines selected for CBE tolerance and expressed as a percentage of MCM
3001 taken as 100
line with a significant (P<0 05) vield increase over MCM 2001
nt Control cultivar not tested 1n vield tnal
* Waeght of 100 sceds
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Development of bush bean lines with multiple disease resistance

Contributor  H Gnidley
Sponsors CIDA SDC NARO

From compilation of the above data on screening for BCMNV ALS and CBB we have 1dent:fied
the following 28 lines as having resistance or good tolerance to two or three of these biotic
constraints with none yielding significantly less than their appropnate control

ALS+CBB+BCMNV
UBR(92)13/4 a small brown seeded combined resistance to BCMNYV with

resistance to both ALS strains and good tolerance to CBB

ALS+-CBB
five small seeded lines combined resistance to CBB with resistance and/or good

tolerance to both ALS strains

ALS+BCMNV
- one medium seeded and two large seeded lines combined resistance or good
tolerance to both ALS strains with BCMNY resistance
— 17 small seeded brown Carioca or white hnes combined resistance to both
stramns of ALS with resistance to BCMNV

CBB+BCMNV
two lines combined good tolerance to CBB with resistance to BCMNV

All lines had ytelds not differing significantly from their appropriate small or large seeded control
and a number showed significant yield increases over these controls in one or two seasons (Table
15) In much of the region large seeded beans are preferred therefore the multiple resistance so far
identified 1n predominantly in smaller seeded lines needs to be incorporated into larger seeded
beans with consumer acceptable seed charactenstics

We have received seventy four lines with resistance to more than one disease from NARS in
Ethiopia, Kenya and Rwanda These hines together with multiple resistant lines from the CIAT
breeding program are being multiphied for distnbution to interested NARS 1n early 1998
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Table 15  CBB and ALS ratings from inoculation in the screenhouse and yield (% control®) of
bush hnes with varying seed sizes and resistance or supernor tolerance to two or
more biotic constramnts in Uganda

Disease
Combinations’  Line code Diseasc ratings’ Yicld as / control Seed characters
CRBB ALS 96a 96b Weight  Colour/
M/A type
ALS{A+M)Y/ UBR(92)13/4 40 3010 159* 142 Brown
CBB/BCMNV
ALS(A+M)Y/ FEB 181 2o 25720 79 110 24 Canoca
CBB
FEB 199 3> 207> 167* 147 20 Canoca
DOR 14> 30 43/30 211 193+ 22 Dark red
DOR 640 3> 40/50 176 127 0 Black
DOR 644 33 3340 159 177 20 Black
ALS(A+M)/ UBR(93) 1/42 ’ $0/3> 197+ 31 Calima
BCMNV
UBR(9s) 412 43/4 > 84 39 Calima
UBR(J2) 4/29 4 0/3 > 122 42 Calima
17 UBR small (see Brown/Carioca/
seeded lines® table 4%) White
CBB/BCMVINV DB 190/73 40 103 20 White
UBR(92)24/14 10 109 16 Brown

! ALS(A+M)/CBB/BCMNYV angular leaf spot (Andean + Mesoamerican strains) commeon bactenal blight
and bean cOmMmOn mosaic nECrosis virus respectnely

2 Lineswith UBR code resistant to Bean Common Mosaic Necrosis Virus

®  ALSand CBB ratings onascalecof 1 9 where 1 3 = resistant 4 6 = tolerant 7 9 = susceptible
ALS M/A ratngs from a moculation with local Mesoamerncan and Andean stramns respectivelv
Yield data from tnals evaluating lines selected for ALS or CBB tolerance at one site (Kawanda) 1n one or
two seasons expressed as a percentage of a control (taken as 100) 1f small sceded (<298/100 sceds) / of
MCM 35001 «f large seeded (>30g/100 seeds) / of CAL 96

* line with a siguficant (P<0 03) yield increase over the appropnate control

5 Line not screened for the disease or not vield tested

%  Lines with a sced weight of <29g/100 sceds ALS ratings and vicld in 96b given in table 4 the lines with
seed types/colours of brown or Canoca or wh te

T Waeight of 100 sceds
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Idennfication of new sources of resistance to Pythium and Rhizoctoma root rots

Contributor R Buruchara B Bosco
Sponsors CIDA SDC USAID NARO

A total of 748 entries from the Core Collection (367) IBN 94 (3) VIFURE nursery (147)
SOH Rwanda collection {145) and components of muxtures from south west Uganda (86) were
evaluated for their reaction to Pythium and Rhzoctoma root rots Pythium 1s the most important
root rot disease in the eastern Affica lighlands Screening was based on artificial inoculattons in
wooden trays separately for Pytiuum spp and Rht octoma solant pathogens

Despite the two soilborne pathogens often occurnng together in nature evaluating against them
separately gave better results None of the 748 entries gave a resistant reaction (< 3) About 12%
10% and 53% of the Core Collection VIFURE and SOH Rwanda germplasm respectively gave
intermedhate reactions (b 1 6 9) (Table 16) and some of these have performed well under field
conditions Most entries were susceptible About 75% of entres rated as intermediate were small
or medium seed types  consistent with previous observations that very few large seed types have
good levels of resistance That one third of SOH Rwanda matenals so far evaluated gave an
intermechate reaction may be related to the importance of root rots in Rwanda and the likelthood
that selection for tolerance is occurring in local mixtures grown As few entnes have good levels
of resistance the increasing frequency and severity of root rots 1s hkely n the long run to
mnfluence genetic compaosition and reduce its diversity

Table 16 Response of entries drawn from various nursenes to artificial inoculation with Pythium
spp and R octoma solant under screenhouse conditions Kawanda 1997

Dnsease severnty classes

Resistant Intermediate Susceptible
Nursery Entnes (£3) (3169) (79
Core Collection 367 0 43 324
BN 3 0 3 0
VIFURE 147 0 14 133
SOH 145 0 49 96
Local Mixtures 86 (components) 0 8 78
(Uganda)

Total 748 0 117 631




Identification of sources of resistance to anthracnose

Contnbutor R Buruchara

Collaborators Leontine Uwamanya Domtille Mukankubana and Augustine Musom
(ISAR) Tesfaye Beshir (IAR)

Sponsors CIDA SDC USAID

Sixty four of the 100 entries considered to be potential sources of resistance to anthracnose in
Latin America were evaluated for three seasons at the high altitude station of Rwerere Rwanda 1n
collaboration with the national bean program. At Rwerere two of the previously resistant local
varieties Ngwinurare (chmber) and Uruge= (bush) have n the last three years become very
susceptible to anthracnose Only G 21212 gave a susceptible reaction (rating of 7) G 22494 G
1451 and G 22152 had an mtermediate reaction, while G 13613 GI19182 and G 5150 gave a
resistant reaction all others were highly resistant The levels of anthracnose in two seasons was
good (ratng of 8 5 on susceptible checks) but shghtly lower n the third season (rating of 6 5)
Twenty four climbing bean entries were propoesed and contnbuted to form part of the Regtonal
Anthracnose Nursery under the coordination of n ECABREN sub project led by Ethiopia G 877
(bush) and G 1,627 (chmber) were used in cosses to improve resistance of Uruge ¢ and
Ngwinurare respectively in Rwanda

Screeming for Resistance to BSM tn Malawi

Contnbutor Sallv Ross (DFID/DARTY)
Sponsors DFID GoM

A tnal at Chitedze containing 17 vaneties was evaluated entries included hnes showing resistance over
the last two years as well as the six vaneties released by the BIP two local checks and a control treated
with Gaucho (Imudaclopnd) nsecticidal seed dressmg. Resistance was evaluated largely with reference
to per cent mortality due to BSM insect numbers per healthy plant and yield

Levels of infestation were higher where there was an average of 72% and a maximum of 35%
mortality due to BSM Vareties showed sigmficantly different mortalities (Table 17) Performance was
generally good wath four of the released vaneties (A 197 CAL 113 CAL 143 and DRK 57) and three
of the hnes previously showing promuse (G 2258 Mlama 127 and PAD 3) being subject to
significantly lower levels of mortality due to BSM than the untreated Nasaka control Furthermore A
197 CAL 113 and Mlama 127 showed sigrificantly lower levels than the seed dressed control

Yield was very strongly negatively correlated withper cent mortality attnibutable to BSM (r = 0 767 p
=0001) confirmung that BSM attack significantly reduces yieids However both DRK 57 and Mlama
127 produced similar yields to the control despre therr low mortalities Mlama 127 appeared poorly
adapted 1n all Chitedze tnals despite performung adequately or above average in other areas of the
country (see mult: locational PBYT)



Table 17 Performance of 17 varieties screened for BSM resistance under field conditions at

Chitedze Malaw

summer 1997

Vanety % total % mortality BSM /healthy Yield
mortality due to BSM plant (kg ha')
A 197 07 o7 17% 860 °
CAL 113 07 07 23 881 °
CAL 143 404 18¢ 1 5% 862 °
DRK 57 341 30¢ 25" 600 ¢
G 22258 39¢ 24° 18 725 >4
ZPV 292 g 7™ 76 28 814
Mlama 127 03 00 21" 553
PAD 3 38¢ 234 25% 971
Canadian Wonder 473 347 29 209
Nasaka 14 2° 9 ¢° 25% 487
Nasaka + seed 7 0™ 63" 08! 522¢
dressing
Tnial Mean 100 72 21 675
SE () 042 036 038 7501
CV (%) 30 ¢ 29 18% 22
Sigmficance (P) <0001 <0001 <001 <0001

4]

1 Varable means followed by the same letter(s) are not sigmficantly different from each other at
p<0 05  (Duncans Multiple Range Test)
2 *' and ** indicate that the data has been sqrt+1 and sqrt transformed respectively

untransformed data 1s presented here
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Screeming beans for tolerance to low sou fernhty in Malawt

Contributors  V Aggarwal Rowland Chirwa (DARTS)
Sponsors DFID GoM

Low sod fertility a widespread constrant that 1s especially important in bean production m
Malaw1 1s being addressing by tdentifying vanenes tolerant to low levels of P and N by
understanding and improving nitrogen fixation (BNF) and by developing switable cultural
practices to improve plant nutriion Work 1n previous seasons established suitable field based
screemng techmques for low P and low N tolerance appropniate fertihty treatments allow
consistent screening without affecting overall fertiity of the experimental site This season two
tnials one each to screen for low P and low N followed on from the BILFA low P and BILFA
low N tnials of 1995/96

In the low P tnal most of the 30 varneties had been selected from the previous years tnal across
countries The trial a randomized complete block with three replications and four row plots was
planted at Bembeke and Chitedze stations and with a farmer near Bembeke No fertilizer was
added at Chitedze or at the farmers plot but at Bembeke a basal dose designed for low P
screening was added (see above) Yields at Bembeke were much higher this year while lower
yields than last year at the farmers plot could have been due to fertiity depletion after two
successive plantings without fertiizer The highest vields were again produced by vaneties known
for their tolerance XAN 76 RWR 221 ARA 4 and RWK 5 One new entry which also showed
exceptionally good yeelds at ail the three sites was G 2858 first introduced two years ago in the
CIAT core collection (Table 18)

The low N tral comprised 20 entries 15 that performed best in last years tnal and five local
checks including a non nodulating vanety £x Rico 23 The trial was planted at Bembeke research
station and a farmer s field nearby At Bembeke a basal dose consisting of 50 kg ha' of P 5 kg ha
! of zinc sulfate and 30 kg ha ' of K was applied no fertilizer was added to the farmers plot Crop
growth and yields were very low at both sites (Table 19) pessibly due to low nodulation similar
results were obtained last year and application of starter N appears to be important for early crop
establishment and nodulation Vaneties known from past work 1in Malawr and other countnies
such as RWR 221 produced the best yield at both sites



Table 18 Yields (kh/ha) of selected bean varieties in the BILFA Low P tnal at Bembeke
and Chitedze Maiaw1 tn the 1996 97 season

Bembeke Chitedze Mean
Vanety Station Farmer
AFR 609 877 767 830 825
ARA 4 1221 732 929 961
RAO 55 1068 629 1100 932
RWR 221 1012 1223 784 1006
XAN 76 1252 741 1240 1078
RWK 5 1059 1024 793 959
Controls
CAL 14, 777 498 960 745
A 286 1281 964 779 1008
Phalombe 665 245 598 502
Mean 857 571 683 704
CV (%) 44
SE + Location 135
Varnety 103 2
Loc x Var 178 7
Significance Location <0 05
Variety <0 01
Loc x Var <0 01

Table 19  Yields (kg/ha) of selected bean lines in the BILFA Low N trial on station and 1n a
farmer s field at Bembeke Malawi 1n the 1996 97 season

Varnety Station Farmer Mean
ARA 4 321 212 267
DRK 57 312 361 336
RWR 221 466 306 386
Ex Rico 23 95 80 88
CAL 143 289 191 240
A 286 367 163 265
Phalombe 186 76 131
Nanyati 195 69 132
Means 250 165 207
CV (%) 35
SE+ Location 339
Variety 299
Loc x Var 422
Sigmificance Location ns
Variety <001

Loc x Var <0 05




Germplasm Improvement in Malawt

Contributors  V Aggarwal Rowland Churwa (DARTS)
Sponsors DFID GoM

A CIAT breeder 1s posted in Malaw to work with DARTS scientists under a bilateral project
supported by DFID and the Government of Malaw1 Germplasm improvement i field nursenes
included evaluation of segregating populations ranging from F; to Fio generations germplasm lines and
elite cultivars with resistance to diseases good seed quality (size and color) and high yield The man
sites were Chitedze (1100 masl) and Bembeke (1660 m) in central Malaw1 yield tnals were also planted
at Bvumbwe (1190 m) mn the south and Meru (1279 m) in the north representing the other important
bean growing ecologies

Segregating matenials ranging from F to Fyy developed in Malaw: from CIAT (IP 1) were screened in
unrepiicated plots under natural disease ifestations Selections were made for single plants or progeny
rows depending upon stage of development of the matenal A total of 2491 breeding lines was
evaluated 670 single plants or progentes were selected at Chutedze and 885 at Bembeke

A national Preliminary Bean Yield Tnal (PBYT) of 55 matenals was grown in the four ecologcal
zones Yields were highest at Chitedze (1474 kg ha ') and lowest at Meru (550 kg ha') these site
differences being attrnibutable to soil fertiity and tnial management (Table 20) Yields at Bembeke and
Bvumbwe were moderate with Bembeke bemng particularly affected by ascochyta blight and
anthracnose Most high yielding entnes were from the Mesoamencan gene pool FEB 192 DOR 815
and DOR 715 but FEB 192 produced a higher vield than the best check vanety A 344 (Mkhalira)
Among Andean types the released vanety CAL 143 (Napilira) yielded the highest and LRK >4 was
reasonably good A total of 27 vaneties were selected for evaluation next year

A national Advanced Bean Yield Tnal (ABYT) of 20 matenals was grown at the same four sites
Agamn, strong vartation was evident in the performance of matenals at different sites (Table 21) The
Mesoamencan check vanety A 286 (Kambidz) yielded tugher than the Andean check, Napilira and
among test matenals hgher mean yields were also obtamed from those belonging to the Mesoamencan
gene pool Six Mesoamencan matenals (notably SEA 4 FEB 196 and DOR 808) outyielded the
Mesoamerican check, whereas only one (AFR 699) out of seven Andean types produced a higher yield
than the Andean check Nine matenals were selected for further tests The higher yield potential of
Mesoamencan types suggests that farmers should be encouraged to grow more of this type even
though they are not large seeded
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Table 20 Performance of selected matenals in Malaw: s Prehminary Bean Tield Tnal at four sites i
the 1996 97 season

Seed yield (kg/ha) ALS disease scores (1 9)
Vanety BBK BVM (CTZ MRU Mean BBK BVM CTZ MRU
FEB 192 1573 1505 2089 844 1503 9 8 8 1
A 344 1365 1807 1927 802 1475 6 7 2 1
AFR 706 984 1276 2492 10053 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 I
A 286 849 1281 1736 964 1207 8 8 9 1
SUG 131 1104 1021 1652 916 1173 6 7 3 2
DOR 802 615 1177 2158 620 1142 8 9 7 l
DOR 814 797 1652 1568 549 1142 9 9 8 1
BRB 170 844 1099 2147 454 1136 9 8 8 I
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 () Location 92 1
Varnety 1495 277 2492 153 1060
Loc x Var 2109
Sigmf Location **
Va.nety %* & * %k R ** * %
Loc x Var *x

Key to sites BBK = Bembeke BVM = Bvumbwe CTZ = Chitedze MRU = Meru
Note ** Significant at P <0 01 ns = not sigmficant
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Table 21 Performance of selected matenals in Malaw1 s Advanced Bean Yield Tnal (ABYT)
at four sites in the 1996 97 season
Seed yreld (kg/ha) ALS disease 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 1118 1513 1892 854 1294 8 8 7 1
DOR 705 715 1118 1287 1156 1069 9 9 7 1
SEA 12 899 1094 1697 BO9 1125 8 9 8 1
DOR 808 569 1167 1674 1170 1145 8 9 8 1
Patrys 847 889 586 931 813 6 4 2 1
SEA 4 1017 979 2254 1236 1372 7 9 8 ;
BRB 177 760 819 1556 524 915 8 9 9 1
BRB172 910 931 1649 451 g85 9 9 8 3
BRB 30 837 99, 1676 660 1042 8 9 8 1
36/6/1 1031 809 1335 566 955 7 8 6 6
RAA 1 778 551 1506 545 795 9 9 7 4
EST 10 549 502 1244 882 744 8 9 9 1
Mlama 49 38 38 3,9 340 189 6 8 6 1
SUG 137 941 524 1274 580 830 8 S 7 2
SUG 138 629 337 1277 524 692 7 8 6 2
FOT 32 646 406 572 354 495 7 8 5 I
AFR 699 951 677 1504 757 972 7 8 4 i
Controls
CAL 143 906 739 1203 712 890 5 7 3 1
A 286 684 1024 1283 1233 1056 9 ] 8 1
Means 787 777 1362 764 922 8 8 7 2
CV (%) 28 2 22 30 27
SE+ Loc 424

Varety 126 1438 1766 1341 732

Loc x Var 146 4
Signif Loc **

Varniety *k * % >k * % *x

Loc x Var b

Key to sites
Note **

BBK = Bembeke BVM = Bvumbwe CTZ = Chitedze MRU = Meru
Significant at P <0 01 ns = not significant
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On farm vanetal testng in Malawi

Contributors V Aggarwal Dr R. Chirwa (DARTS)
Collaborators MrJ Scott (DFID/DARTS) Ms Martha Maidemi (DARTS)

Sponsors DFID GoM

On farm variety tnals were repeated this year in Malaw1 two distinctly different bean seasons the
summer ramfed crop and a winter crop grown on residual moisture in valleys The on farm tnals
were grown under residual moisture by 45 farmers in the three extenston areas of Kalira, Bembeke
and Zidyana and in the summer by 120 farmers in 8 areas In each area five tnals were researcher
designed and farmer managed (RDFM) and ten were farmer designed and farmer managed
(FDFM) Since the RDFM tnals had a fixed plot size yields were expressed in kg ha' plot size
and plant density of FDFM tnals were unregulated and plot harvests from 100gm of seed per
vanety are reported

Results from the winter series showed vaneties differing 1n yields within each area with these
differences being maintained across the areas unlike last year the three areas produced similar
mean yields in the RDFM tnals Kambid.: and Nasaka produced the hmghest overall average
yields with the latter being the better in FDFM tnals (Table 22) Last year Kambidz: gave much
the highest gramn vield because its small size resulted in hugher plant populations lower yields of
this vanety and Mkhalira another small seeded type were surpnsing Difficulty in interpreting
results of FDFM trials raises questions as to whether there 1s value m reporting numencal data
Farmers rated the two small seeded vaneties Kambid.i and Mkhalira hghly for grain yield and
Nagaga for leaf taste In all areas farmers pnncipal cniterion for choosing a variety was yield and
therr lowest rating was on disease

In the summer on farm tnals yields were generally lower than last year all tnals in one area were
destroyed by bean beetle and two other areas were so severely affected by the generally hgh
rainfall that data are not included here The range in mean yields across vaneties was especially
high 1n the FDFM sentes (from 353 to 1236 kg ha') Kambid.i performed best i both FDFM and
RDRM tnals (Table 23) Farmers rated all varieties except Nagaga and Nasaka highly for yelds
therr most important character Nagaga was preferred also for its seed size and color Farmers
liking for Nasaka suggests that a bean vanety of medwum or large seed size with khaki color can be
preferred despite low yelds All vanieties were rated low for leaf taste this indicates either that
this 1s not an important cntenion or that farmers were unable to taste cooked leaves of a single
vanety due to the small quantities
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Table 22 Mean yields from researcher designed farmer managed (RDFM) and farmer designed
farmer managed (FDFM) tnals in Kalira and Bembeke areas Malaw1 1n Winter 1996

Varnety RDFM (kg/ha ') FDFM (kg/100g sown)
Kambidzs 1081 06
Nagaga 864 04
Nasaka 1008 07
Maluwa 620 05
Napilira 800 05
Local 874 05
Sapatsika 539 04
Mkhalira 809 05
Means 824 05
SE (£) Location 368 01

Farmer 889

Vanety 715 01

Table 23 Mean yields from researcher designed farmer managed (RDFM) and farmer
designed farmer managed (FDFM) tnals across localities in Malawt in Summer

1996/97

Variety RDFM (kg/ha ') FDFM (kg/ha ')
Kambidzi 843 1236
Nagaga 499 353
Nasaka 491 367
Maluwa 524 493
Napilira 727 801
Local 454 354
Sapatsika 448 565
Mkhaltra 699 893
Means 586 633

SE (£)Vanety 86 246
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Activity 2 3 Cost effective innovative methods for vanety development

Achievements

e The PRIAM project 1s supporting the breeding research of an expert farmer in one of 1ts
participating Ethiopian communities and hus expenences are starting to change the outlook
of the formal system

¢ A new collaborative research program on participatory bean breeding was designed with
sctentists from several ECABREN countries

Contnibutor C Farley

Collaborators Wubishet Adugna (MOA/Ethiopia) Ato Sisay (expert farmer) IAR
L Sperling (SWL/PRGA)

Sponsor Rockefelier Foundation IAR, MoA/Ethiopia

With the assistance of PRIAM team members (see Section 1 3 above) at IAR Nazreth Ethiopia,
particularly an extension agent from MQA, work has been undertaken to support the breeding
research of Ato Sisay an expert farmer in the commumty of Wolenctuti  Over the last ten years
Ato Sisay has developed three vaneties of teff (Eragrostis tef) that perform near to or better than
researchers vaneties and more recently he has begun selecting sorghum materials from around
Ethiopia 1n search of better varieties

With the advent of the PRIAM sub project he has received technical 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 insight skill and mnovativeness without any
formal schooling Ato Sisay s independent research expenences have been used to sensitize IAR
researchers to the research potential and the abihittes of farmers in general and his success has
recently been highlighted in the national media including journals radio and television

In an additional activity bean breeders from Congo Ethiopia and Tanzamia including
individuals involved in the PRIAM met for two days to plan work n participatory plant
breeding (PPB) A collaborative proposal was developed with assistance from the System Wide
Imtiative 1n PRGA
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Activity 2 4 Distribution of improved germplasm to network participants

Achievements

e A first regional root rot nursery was constituted and distributed

o Two regional nursenes were distnbuted from Malaw1 to the national programs in the SADC
region, and superior genotypes were identified

Formanon of regional root rot nursery

Contributor R Buruchara B Bosco
Sponsors CIDA SDC

Following several evaluations of promising root rot resistant lines 39 entries were selected to
constitute the Regional Bean Root Rot Nursery (Table 24) Some of these entries (DOR 633 FEB
181 DOR 755 RWSel 1) are also resistant to both Mesoamenican and Andean isolates of P
griseola used 1n screemng for ALS resistance The nursery was distributed to coilaborators 1n
Kenya Rwanda and Uganda the three countries most affected so far by this relatively 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  Some charactenstics of entries selected to form a Regional Bean Root Rot Nursery

Disease seventv (scale of 1 9)

Growth
Entry Seed Size Habit Ongn’ Pvthium root rot  Rhuzoctoma root rot
FEB 181 S [ CIAT 42 43
FEB 189 S 1 CIAT 27 26
FEB 195 S | CIAT 25 37
DOR 622 S 1 CIAT 38 33
DOR 633 S 1 CIAT 40 37
DOR 708 S | CIAT 32 31
DOR. 710 S i CIAT 36 65
DOR 711 S l CIAT 31 29
DOR 755 S 1 CIAT 48 59
DOR 765 S 1 CIAT 36 27
DOR 766 S 1 CIAT 28 24
DOR 771 S 1 CIAT 36 37
DOR 781 S l CIAT 28 36
SEA 10 S | CIAT 26 27
AND 1064 L 1 CIAT 31 24
MLB 17 89A L 1 DRC 3> 23
MLB 22 89A M [ DRC 33 23
MLB 36 89A S | DRC 37 32
MLB 39 89A S 1 DRC 4% 47
MLB-40 89A S I DRC 48 49
MLB-48 89A ) | DRC 54 35
MLB 69 80A M 1 DRC Is 26
MCD 221 S 1 CIAT 36 32
RWR 221 S 2 Rwanda 32 50
RWR 719 S 1 Rwanda 42 65
RWR 868 M | Rwanda 30 36
RWR 1059 M 1 Rwanda 45 3o
RWR 1091 M 1 Rwanda 38 50
RWR 1092 M 1 Rwanda 2> 23
RWSEL 1 S 1 Rwanda k) 35
RWV 167 M 4 Rwanda 40 33
RWYV 295 M 4 Rwanda 4] 67
G 11352 M 4 Mexico 55 50
G 21153 L 3 Mexico 58 48
G 5712 S 3 Guatemala 59 48
G 2858 M 3 Mexico 39 49
G 2714 M 3 Mexico 51 49
thumure S 2 Rwanda 55 47
SCAM 80CM/5 M ] Burundi 37 21

Based on artificial inoculaton of Pythium spp and Rhizoctonia solam evaluated on scaleof I 9 (1= no
wvisible svmptoms 9 where >73 / of hypocotyl and root tissues have fesion and root system suffers advanced
decay and considerable reduction

¥ Entnes from CIAT D R Congo and Rwanda consisied of advanced lines
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Southern Africa regional trial and nursery

Contnbutors V Aggarwal Rowland Chirwa (DARTS)
Sponsors SACCAR SABRN and national programs of the SADC region

Malaw: coordmates regional bean trials for SABRN the SADC regional network Parrtictpants include
both the pnivate sector and national programs who share germplasm beneficianes include the weaker
countries unable to run a full scale breeding program These tnals also provide a mechamsm to
monutor and correct for the occurrence of diseases and pests Since their imtiation five years ago
Zamba benefited by reieasing two introduced vaneties Angola plans to release one or two
vaneties Malaw: s releases were based on therr performance 1in both Malawt and the region and
resistance in CAL 145 to ALS was confirmed in vanous countries

The Southern African regional bean evaluation nursery (SARBEN) consisted this year of 100
entries mncluding one local check with unreplicated single row plots The majonty (97) were
contributed by Malaw1 and the remaining two by Zambia contrnibutions by other countries were
lower than 1n previous years due to their low generation of new breeding matenals Fifteen sets
were sent to 7 countries Lesotho (1) Malaw1 (4) Mozambique (2) Tanzama (3) Zambia (2)
Zimbabwe (1) and South Africa (2) At the time of wniting data was available from Malaw1 South
Africa Zambia and Zimbabwe

Yields were much higher m South Afnican sites than elsewhere Some of the top yielding entries in
all countries were common among them the following CIAT bred Mesoamencan types selected
for therr tolerance to low soil fertility in Malawi XAN 76 (1879 kg ha') UBR(92)13 (1551 kg
ha') RAO 55 (1485 kg ha ') and RWK 5 (1598 kg ha') Several germplasm lines selected earlier
in Malaw also did relatively well notably G 2858 (1576 kg ha ') and G 7038 (1561 kg ha') AND
871 an Andean type was another promsing line with very high yields in South Afnica (3357 and
5148 kg ha' at Delmas and Greytown respectively) Other promusing lhnes were the
Mesoamernican lines DOR 849 (1793 kg ha') and DOR 761 (1902 kg ha') and the Andean
matenial DOR 842 (1604 kg ha') and POA 8 (1597 kg ha') A total of 34 lines have been
selected for further testing

The Southern Afnican regional bean yield tnal (SARBYT) compnsed 14 entnies contnibuted by
Malawt (6) Zimbabwe (2) and South Afnca (5) plus a local check rephcated and with a basal
dressing of N and P Sixteen sets were distnbuted to 7 countnes Lesotho (1) Malawm (4)
Mozambique (2) Tanzama (3) Zambia (2) Zimbabwe (2) and South Afnica (2) So far data s
available from Malaw1 South Africa Zambia and Zimbabwe

The differences among vaneties within and across locations were highly sigmficant except at
Delmas tin South Afnica (Table 25) This site produced the lughest mean site yield yields n
Malaw1 were low for the reasons already given As expected Mesoamencan types produced
higher yields (1518 kg ha ') than Andean types (1368 kg ha') the yield difference between the
overall highest yielding Mesoamerican 37/6/6 from Zimbabwe and the highest yielding Andean,
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LSA 191from Malaw: was 14 1% The other pronmusing varnieties were AFR 619 an Andean type
and PAN 150 a Mesoamencan type Both AFR 619 and LSA 191 have been selected in Malawt
for the next senes of on farm tnals

Table 25  Seed yield (kg/ha) of varieties in the Southern Regional Bean Yield Tnal (SARBYT)
at eight sites 1n four vanious countries 1n 1996 97

Variety BBK BVM CTZ MRU DLM GTN MSK HRE MSF Means
AFR 619 688 773 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
AFR 637 617 537 934 885 2356 1403 2520 1375 634 1251
Sabie 646 503 1268 797 2706 1375 1562 1497 52 1207
37/6/6 655 1409 1754 1487 2559 2889 2026 2315 069 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 1116 1812 1793 679 1260
Nand 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 1811 2143 1804 751 1430
CV (%) 25 30 25 33 19 14 15 18 28 22
SE (&) Location 598

Vanety 728 104 1948 137 251 123 le4 158 105 510

Loc x Var 1540
Significance Location *x

Varlety * K % ok 3k *% ns x* ¥ Lk 3 % * &k

Loc x Var **

Sites key BBK = Bembeke BVM = Bvumbwe CTZ = Chitedze MRU = Meru (Malaw1)
DLM = Delmas GTN = Greytown (S Afnica)
MSK = Msekera MSF = Misamfu (Zambia) HRE = Harare (Zimbabwe)

Notes ** Significant as P <0 01 ns = not significant



Activity 25 Enhanced NARS capacity to use new sources of germplasm

Achievements

o Skills ;n gametic selection are being transferred to two selected bean breeders from national
institutions

o Several national scientists prepared sub project proposals aimed at better targeting and use of
germplasm

The transfer of gametic selection techmques to two selected bean breeders from key national
mstitutions 1s currently 1n progress at year s end in Cah with the assistance of Project [P | staff
Thus activity 1s described 1n more detail in Section 1 3 above

The PABRA Multidisciphnary Course (also see Section 1 3) included a perniod of attachment of
some other national scienuists to CIAT staff in Afnca  Duning this individualized part of the
course each participant received assistance and feedback in developing a proposal appropnate to
his/her country and potentially of interest to one of the regional networks Several of the resulting
research topics are expected to improve the design user ortentation impact of national breeding
programs Research titles included the followign

Participatory Plant Breeding in Rwanda Musom A

Participatory Selection Participative pour la Mise au point d un Melange Varetal a base de Varieties
Amehores (en Burundi) Dismas N

Production et Diffusion Rapide des Semences de Hancot Commun par les Associations Paysannes
(M vuazn Congo) Lodi Lama

Eliciting Food Bean Preferences of Farmers in the Areka Region of Southern Ethiopia Feaven
Workeye

Seed Dissemination of Released Food Bean Vaneties Gofta (G2816) and Ayenew {(GLPx92)}
in Eastern Ethhopia Bult1 Tesso

Participatory Study to Determine Farmers Selection Critena for Beans (Nazreth Ethiopia)
Abraham Tesfaye

On farm Venfication Trials of New Improved Varieties in Southern Mozambique QOsono A



55
Output 3 Sustainable bean production systems

Activity 3 1 Sustamnable crop and soil management practices

Achievements

¢ Nutnent balances in the banana based land use type were near zero for N posttive for P and
negative for K while balances were negative for all nutnients in the annual crop land use type

e Better P nutntion improved bean productivity and increased the percent of N denved from
biological nitrogen fixation from 20 to 38%

Nutrient balances by land use type and at farm level in Uganda
Contributors C K Kanzi (NARO) and C Wortmann

In recogmtion of farmers efforts to manage multiple components of therr farming system 1n an
integrated and dynamic manner we emphasize the need to understand and manage systems in a
holistic manner Thus our emphasis 1s on Improved Agroecosystem Management within systems
and locations where bean 1s important

Nutrient balances and fluxes were estimated by Iand use type (LUT) and at the farm level for small
scale farms in Eastern and Central Uganda Nutnent balances for the banana based LUT benefited
from the transfer of nutrients from other LUTs in the forms of crop residues manure and
household waste nitrogen and potassium balances were generally shightly negative while the
phosphosus balance was positive (Table 26) The annual crops LUT occupied more land than
other LUTs at all locations and accounted for more nutnient loss than the other LUTs combined
Losses due to erosion were mportant Nitrogen and potassium balances were positive and
negative respectively for the fallow and pasture LUTs The household LUT occupied relatively
Iittle land but was important to nutrtent management Harvests and hivestock dung and urine were
brought to the household LUT where losses appeared to be lugh due to burming volatilization and
eroston Marketing and purchasing of commodities had httle effect on balances at other locations
Sustamnability of the farming systems requires great improvement of the nutnent balances for the
annual crop LUT through reduced losses improved nutrient cycling enhanced N; fixation and
increased fertibizer use



Table 26 Fluxes and balances for N P and K (kg farm 'yr' 2 2 ha farm ') for land use types averaged across the Kamuh Iganga and
Mpigi locations Uganda

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

Banana base N 18 231 0 0 136 14 47 I > 76 120 0 10O 151 2)8
p 04 14 0 0 0 0 08 0 { 52 01 01 14
K 23 571 ] 0 0 0 7)) 0 0 148 073 10 354

Annual crop N 40 473 -40 101 152 15 0 41 )1 0 0 0  68) 44 8
P 12 46 07 1> 0 0 0 0 0 0 0 0 80
K 33 363 67 218 0 0 0 0 0 0 0 0 68 1

Fallow N 04 83 0 0 3) 11 0 146 58 41 0 0 )8 172
P 02 08 0 0 0 0 0 \ 0 04 0 0 06
K -08 83 0 0 0 0 0 0 0 41 0 0 54

Pasture N 00 13 0 0 0 o1 0 0 02 07 0 0 02 08
P 00 01 0 0 0 0 Q0 0 0 0 0 0 A1
K 00 13 0 0 0 0 0 0 O 0 0 0 13

Napuer grass N 00 47 0 0 0 0l 0 0 04 0 0 0 44 1)
p 00 28 g 0 0 0 0 ] 0 0 0 0 08
K 01 80 \] 0 0 0 0 0 0 0 0 0 81

Houschold® N 36 0 0 0 24 124 0 0 10 0 0 0 174 44
p 13 0 0 0 0 0 0 0 0 0 0 0 13
K 54 0 0 0 0 0 0 0 0 0 0 0 54

EROS HARV CRBA CRHH LEAC VOL MULC BNF ATMO FYM ASH HHW werc nutricnt movements due to crosion hanest of the main product crop
residues carned to banana crop residue carried (o the household leaching volaulization and dinstrification mulching or application of crop residues biological

nitrogen fixaton farm yard manure applied to fields ash applied to ficlds and houschold waste applied to ficlds respectively BAL was the balance of nutrients by
land use type LANDP was the mean percent of land 1n the land use type

2 EROS and VOL at the household nutrients lost from dung and unne due to crosion and volatiltzation N loss from dung/urine was 50/ to voliillication and 25/

of N P and K was lost due to leaching/crosion (EROS) 1f eventually applied to fieids if not applicd to fields but left in kraal than 50/ of N Pand K was Iy
eventually lost to erosion/leachung o
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Summary of other work

Contributors C Wortmann and C Farley N Matheson and K. Giller (Wye College
Umiversity of Londen)

In studies aimed at imporving the effectiveness of biological nitrogen fixation, better P nutnition
improved bean productivity and increased the percent of N denved from the atmosphere from 20
to 38% while N, fixation was neghgible when N fertilizer was apphed There was no response to
dressing seed with Mo

The levels of naturally occurring N5 1n the soil varies considerably across locations but the natural
abundance techmque appears to give reliable results when the reference plant and the fixing plant
are 1n close proximity A MSc thesis has been completed on this topic under Wye College
University of London

In participatory research (see Sections 13 and 3 3) than focus on any commodity topical or
thematic interest of the participating researchers farmers themselves both identify and prionitize
the problems to be addressed within the research program The only constrant to addressing a
given problem 1s the avaitlability of expertise that can be drawn in to address that specific problem
Across all eight PRIAM sub projects farmers are continually testing and evaluating crop vaneties
(eg beans rice wheat) management practices (eg row planting mulching) and new
technologies (e g row planter modified mulboard plow)
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Activity 32 Development of IPM components

Achievements

o Confirmation was obtained for Malaw: that host plant resistance and soil amendments can
provide reasonable control of stem maggot

e Using standardized neem products from GTZ IPM Horticulture we were able to demonstrate
an additive mteraction between plant resistance and neem treatments

e A better understanding was obtained of Ootheca leaf beetle biology and phenology this
knowledge 15 already helping farmers in Tanzania to develop simple management strategies

o Farmer research groups were formed in two villages 1n northern Tanzama following several
years nformal PR on IPM strategies one group has chosen to focus on cultural management
of BSM and the other on testing resistant vaneties

o Farmers in western Kenya are well aware of the current epidemuc of bean root rots wiuch was
diagnosed as bemng due to Pythium spp and Fusarium solam farm yard manure norganic
fertihzers and ndging were moderately effective m reducing plant mortality

s In a yeld loss assessment in Malawr fungal diseases caused more damage and were easter to
control than bactenal diseases and new resistant vaneties provided good protection and higher
yields

Management strategies for bean stem maggot

Contnbutors K Ampofo S Ross (DFID/DARTS)
Collaborators Dr Ana Varela (GTZ-IPM Horticulture Nawrobr) FSIPM Malaw:
Sponsors CIDA SDC DFID

In Malaw1 three potenual management strategies were investigated aganst bean stem maggot
(BSM) host plant resistance cultural practices and the use of locally available natural pesticides
In a resistance reconfirmatory nursery at Chutedze in the wet season four released vaneties (A
197 CAL 113 CAL 143 and DRK 57) and three promusing hnes selected 1n previous seasons (G
22258 Mlama 127 and PAD 3) performed well showing low levels of mortality due to BSM
Cultural practices tested with farmers in Ntchisi district were mulch manure fertiizer increased
planting density a BSM tolerant variety (Mlama 127) and vanous combinations Under severe
disease and BSM pressures Mlama 127 performed outstandingly in relation to the older varnety
Nasaka under all treatments while a combimnation of high density planting manure and muich
significantly reduced BSM induced mortality of Nasaka However three locally available plant
matenals ( dema neem and Tephrosia vogelli) used by farmers against other pests failed to
reduce mortality due to BSM when appled as seed dressings
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In Tanzama we evaluated 1n collaboration with the GTZ [PM Horticulture Project in Nairob: 1n
Olasitt near Arusha vanous neem (A4 adirachta indica) products agamst BSM 1n farmers fields
The neem products were neem seed o1l (0 08% a1) neem cake powder (0 05% a1) and neem
cake powder with wanmn as a sticker These were formulated to release the same concentration of
the active mgredient and were superimposed on two main treatments seed dressing and foliar
sprays For seed dressing seeds were soaked in the neem formulation for 6 or 12 hours before
sowing for the foliar sprays the neem preparations were infused 1n water for 12 hrs strained and
sprayed over the plants until dripping The control had only water treatment

The neem treatments had mixed results Foliar apphcation of aqueous extracts of the neem
products had no more effect on adult BSM settling and feeding than an apphcation of water alone
(Table 27) However soaking bean seed i the neem preparations for 12 hours reduced plant
emergence A study on the interaction between foliar sprays of the neem preparations and resistant
varieties (Mlama 49 and G 22501) showed an additive effect of the two strategies on BSM

infestation and damage (Table 28)

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

spraymg at 3 DAE spraying at 7 DAE
before 1 hour before 1 hour
after after
Neem cake powder 125 00 125 00
Neem cake powder + wanin 225 025 15 00
Neem seed o1l 10 10 175 05

Water 30 025 290 05
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Table 28 Interaction between plant resistance and neem sprays on BSM infestation and damage
(adult BSM per four meter row)

Treatment BSM activity  BSM induced mortahty BSM per infested plant
Neem applied

Milama 49 340 63 17
G 22501 365 25 00
Canadian Wonder 42 8 93 21
Mean 377 6 13
No Neem applied

Mlama 49 384 50 31
G 22501 266 110 44
Canadian Wonder 495 170 45
Mean 415 11 4

Biology and ecology of the leaf beetles Qotheca spp

Cotributor K Ampofo Collaborators Mr Simon Slumpa (DRT) and MoA Sponsors
CIDA SDC USAID

Leaf beetles Ootheca spp are widely distributed in eastern Africa where it attacks beans and
other leguminous crops An evaiuation of CIAT s core collection of bean germplasm suggested
that resistance mught not be a control option as no resistant hnes were 1dentified An 1dentification
of collections of Ootheca spp from Tanzama by taxonomusts at the Plant Protection Research
Institute South Africa suggests that O bennigsent is the predominant species in the country

In collaboration with the national program extension officers and farmers in Hai and Lushoto
Districts northern Tanzama farmers fields were surveyed this year to understand the pest s
biology and ecology and to develop IPM strategies Pupation starts in June/July and aduits begin
to form in July/August (Figure 1) The teneral adults remamn in the soil until March Apnl the
following year when they emerge with the ramns and attack emerging bean crops and restart the
cycle (Table 29)



Figure 1 Ootheca population development, Hai, 1997
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Table 29 A summary of Qotheca hife cycle in relation to bean planting cycle at Har northern

Tanzama

Period Developmental activity

March / April Adult emergence in synchrony with rains and planting of beans
Defoliation of bean seedlings Adults mate and oviposit 1n soil near
bean plants Emerging larvae feed on bean roots removing
secondary roots damaging the primary roots and poaching
nodules

May / June Larval damage to rooting system disturbs nutnent flow from the
soil causes plants to senesce prematurely and bear few pods each
with few seeds

July Beans are harvested but Oothecq immatures are left in the soil
Populations may exceed 100/m¢ Land 1s left to fallow and
Ootheca population development continues

August Pupation starts in the soil

September Adult are formed but remain in soil and undergo diapause

October to March/Apnl Adults remain i diapause unti the begining of the rains when

they emerge to attack newly emerged beans

An analysis of the vertical distribution of the insects within the soil indicated that 75% were within
the top 10 cm of the soil (Figure 2) These results suggest that cultural strategies such as early
ploughing n July August will expose the pupae new adults and remaing larvae to the heat of the
sun and cause mortality Participating farmers have selected strategies such as post harvest
ploughing and flooding for evaluation 1n the control of Qotheca

In Lushoto Distnct the effect of tillage systems on Cotheca population development was
investigated The treatments were no till beans plough early for bean monocrop plough and
harrow early for bean monocrop and plough harrow and plant with a maize bean intercrop The
early tillage treatments were established two months before sowing Soil type at the trial site was
clayey and harrowing broke up the clogs left after ploughing Ootheca adult emergence pattern
and population development was monitored 1n the different treatments through trapping above
ground and soil sampling There was more adult emergence at the start of the season from the
ploughed plots and the least in the no till plots Soil samples taken to momtor the immature and
diapausing adult populations after harvest show that under the clayey soil conditions no tillage
and ntercropping favoured Ootheca population development no tillage also reduced adult
emergence (Table 30}



Figure 2. Ootheca distribution in soil (Hai, 1997)

0-5cm

5-10cm

10-15¢cm

Depth of soil

15-20cm

0 05 1 15 2 25 3

No of Ootheca
W Larvae [0 Pupae &1 Adults

t9



64
Table 30 Effect of tilage and cropping pattern on Qotheca population development

Treatment Mean Qotheca per sample unit
Ploughed (beans) 22
Ploughed and harrowed (beans) 29
Ploughed and harrowed (maize/bean intercrop) 49
No till 46

Participatory IPM 1n northern Tanzama
Contributor K Ampofe MoA Sponsors CIDA SDC

Work was mitiated three years ago with small farmers in Valesca village Arumeru District
northern Tanzama to refine [IPM strategies for BSM management In 1995 this farmer group
invited farmers from Patanumbe willage to collaborate and last year the two willages were
encouraged to form farmer research groups In Valesca the focus was on cultural strategies
{mulch manure and seed dressing) and BSM resistant varieties while at Patanumbe the focus was
on resistant vareties as a management option Earher tnals were researcher designed and farmer
managed this year all trials were farmer designed and farmer managed

Patanumbe farmers held their own field day and invited extension staff from three districts and
farmers from six other willages to help evaluate results Valesca farmers also multiplied BSM
tolerant lines and disseminated them to 29 other farmers As one of the major constrants to
productivity 1n the area 1s low soil fertiity two farmers were sent to Kakamega in Kenya to train
1n soil fertihty improvement and management under the Organic Matter Management Network

Farmer management practices for bean root rots BSM and soil fertility tn western Kenya

Contnbutor J Nderitu
Collaborators R Otsyula (KARI) R. Buruchara and K Ampofo

Sponsors AHLICRAF

Bean production in western Kenya has become dominated 1n the last five years by root rots and
bean stem maggot In view of the association of this problem with decliming soil fertility on very
small farms the complex was adopted by the Afnica Highlands Imtiative (AHI) as one of its imtial
prioities A survey was conducted in Viluga Distnict western Kenya, to determine the prevalent
pathogens and BSM species evaluate farmers current management practices and document their
perceptions Questionnaires were used to interview 102 individual randomly selected farmers and
plant samples were taken
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Ninety percent of interviewees plant beans in the same plot every season intercropped with maize
Farm yard manure (FYM) was the main form of fertihty improvement although a few combine
FYM with inorganic fertihizers mamly DAP in maize fields and CAN and urea are used to
topdress maize Availablility and transport were mentioned as constrining use of fertilizers The
main bean vaneties grown are five released long ago GLP 2 GLP 585 GLP X 92 GLP 288 and
Mexican 142 Most farmers (75 7%) grew two vaneties i therr farms either separately or n
muxtures varieties are grown pure when for sale GLP 2 [=K20] a Calima type 1s preferred for 1ts
good yield 1n good soils and its cooking quahty Although a substantial number of farmers have
continued to grow GLP 2 despite losses caused by root rots many have shifted to growing more
GLP 585 (Red Haricot) which ts moderately tolerant to root rots and has good cooking quahties
There are very few landraces grown (by less than 1%) indicating a narrow diversity of bean
genotypes GLP 2 may have replaced them but the diversity may have been further narrowed
recently by root rots

BSM infestation was low (only 8% of farms had more than 5 per bean plant) and caused only
mimor damage while root rots were confirmed as causing much mortality of plants The root rot
pathogens 1solated from plant samples were Pythium spp Fusarium solam f sp phaseol:
Rh1 octoma solam  Sclerotium rolfsn and Macrophomina phaseolina  Pythium spp and
Fusarmum solani were the most prevalent pathogens Pytatum spp caused high plant mortality and
those that survived had Fusarium solan

Farmers estimates of relative yield losses due to mnsect diseases and low soil fertihity 1n their bean
fields 1s shown on Table 31 Farmers felt that diseases caused the highest reduction of bean yields
and perceived low soil fertility to be less important Aphids were the mamn mnsect pest noted by
farmers (they are occasional senous pests) and BSM was rarely mentioned probably because 1t 1s
an mternal feeder with symtoms simular to those of root rots The main symptoms they recogmzed
to be due to root rot diseases described as yellowing had been observed for more than four
seasons during high rainfall conditions at the first tnfoliate stage Although farmers have
responded by shifting to plant more tolerant cultivars such as GLP 585 and GLP X 92 most had
not thought of any other measures The management options they most preferred to evaluate were
tolerant vaneties and farmyard manure separately and in combination

On farm researcher and farmer managed trials with bush and climbing beans were conducted over
three seasons to evaluate effects of ndging furrow and orgamc/inorganic amendments in the
management bean root rots and BSM A split plot arrangement was used with main plots being
sowing on ridges and furrows and subplots being application of 10 tons/ha of farmyard manure 10
tons/ha of Tithonia and Calliandra as green manures and 150 Kg/ha of diammomum phosphate

(DAP)
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Table 31  Frequency distnbution of farmers estimates of per cent bean yteld reduction by insect
pests diseases and low soil fertility

Per cent of farmers (N = 102)

Yield loss Insects Diseases Low soil fertility
None 48 6 24 57
About 25% 152 16 5 514
About 50% 252 224 314
Over 75% 54 58 8 114

On bush beans organic amendments had no statistically significant effects on the number of dead
plants and root rot damage scores However trends observed were that there were more BSM
(and more adventitious root formation) and less root rots on rnidges than on furrow planted beans
more dead plants from the crop grown on furrows than on ndges and orgamic/inorgamc
amendments shghtly reduced the seventy of root rots and plant mortality but shghtly increased the
number of BSM Although there was less root rot and plant mortality in ndged beans this did not
translate into sigmficantly lugher yield per plant Similarly there was no significant residual effect
of orgamic/morganic fertihizers on bean root rot seventy plant mortaity BSM plant wigor or
yield Generally more plants survived were more vigorous and yielded more in residue farmyard
manure plots DAP treated plots had more BSM adventitious roots and lower root rot scores

In farmer managed climbing bean plots root rot severity was average A simular tendency of more
vigorous growth on orgamc/inorganic amended plots and higher yields were obtained Growth
was more vigorous with DAP rock phosphate and farmyard manures than with green manures
Although plant mortality was higher in DAP treated plots yield per plant was also higher
Chimbing beans yielded eight times more than bush beans
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Assessment of yield losses due to folar fungal and bactenal diseases in Malaw:

Contributor Dr C Kisyombe (DARTS)
Sponsor DFID

As an aid to reviewing research prionties in the Malaw: national program, a tnal to assess grain yield
losses caused by diseases was repeated at Chitedze and Bembeke Benomyl and copper oxychlorde
were used for controling fungal and bactenal diseases respectively using manufacturers recommended
rates at seven day intervals throughout the growing season A split plot arrangement was used with
chemcal treatments as main plots vanetal sub plots were of four rows of 4m Diseases were scored at

R8 stage

Benomy! gave excellent control of angular leaf spot (ALS) at both sites At Chitedze seventy of ALS
was low but huigh for common bactenal bhght (CBB) on untreated plots of a susceptible older vanety
Nasaka CBB levels were moderate on newly released vaneties Naplira Mkhalira Kambid.t and
Nagaga Gran yields from untreated plots of susceptible vaneties Sapelekedwa and Nasaka were
increased by application of benomyl by 129 and 77% respectively with corresponding reduction 1n
disease seventy (Table 32) Corresponding increases i yield of these vaneties with the application of
copper oxychlonde were 104 and 29% respectively showing that control of diseases (mamnly ALS and
CBB at this site) by chemucals resulted n the increase in grain yield Some of the released vaneties
(Kambidzr and Nagaga) appear to have low levels of resistance while Napilira and Mkhalira are

highly resistant to ALS

Seventy of CBB was intermediate at Bembeke on untreated plots of the two hughly suscepuble older
cultivars  Sapelekedwa and Nasaka Control of CBB was not effective High ranfall and low
temperatures resulted in high incidence and seventy of ascochyta blight and anthracnose wiich greatly
reduced yields of all varieties but particularly the suscepnble ones The yield increase was a reflection of
the control of these diseases as well

Table 32 Effects of benomyl (Bmy) and copper oxychlonde (Coxy) to control fohiar diseases on
yield of six bean cultivars at Chitedze and Bembeke Malawr 1996/97 season
Chutedze Bembeke
Bean cultivar  Grain vield a /_1ncrease Grmn vield (kg/ha) /_ncrease
Untr  Bmy Coxy  Mean Buwy  Coxy Untr Bmy Coxv Mean Bmv Coxy
Sapelekedwa 453 1058 925 812 120 104 66 216 84 122 227 27
Nasaka 671 1191 868 910 77 29 76 203 195 167 156
Nampilira 836 1347 1413 1199 61 69 321 342 384 349 7 20
Mkhalira 901 1608 1263 1274 84 40 392 611 445 483 56 14
Kambidz1 725 1263 1096 1029 74 51 310 554 358 407 79 16
Nagaga 758 1132 1088 1009 36 H 411 530 435 459 29 6
Means 1039 330
SE (D
Chenmucals 479 398
Varneties 734 363
CV (/) 245 38 1
Sig ns
Chemucals

Sig Vanetics o *
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Activity 3 3 Design efficient methods for systems improvement

Achievements

e A thesis on mechamsms of low P tolerance indicated that basal root growth was related to
yield performance under low P conditions amongst small seed vaneties and efficiency for
uptake of scarce P from the soll was more important than metabolic use efficiency and P
harvest index

¢ Promising BILFA II entnes obtained approximately 38% of their N from the atmosphere and
were much less responsive to N application than the non nodulating lines

® A research framework for the diagnostic stage of the PRIAM project has been developed
tested and refined research on the Expenmentation Momtoring and Evaluation and
Dissemination stages of the project are in progress

* A study of methods for assessing farmers independent experimentation in Uganda produced
informat:on that was used m developing a decision guide to use of green manure /cover crops

Low P tolerance in bean as affected by root characteristics

Contributors C Weortmann G O Rachier (KARI) Dr J §.Tenywa (MakerereUniversity)
Sponsors CIDA SDC USAID

Bean production n the tropics 1s often constrained by low soil P availability Performance under
low P conditions 1s pnmarnly due to capacity to take up scarce P prior to pod fill (r = 0 55) but
metabolic use efficency of P appears to be generaily less important This study tested the
hypothesis that the ability of bean plants to take up scarce soil P 1s related to root characteristics
expressed during the early vegetative stage of growth Thirteen genotypes including 10
previously charactenzed as tolerant and three as susceptible to low P stress were sown and
allowed to grow for 8 14 and 21 days before harvesting to make observations on root
characteristics Genotypes differed 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 ratio  Total length of all basal roots (r
= 0 65) and of all roots (r = 0 51) were positively related to the amount of P taken up by early
padfill stage under low P conditions in the field Length of lateral roots and weight of lateral
roots plus the tap root were negatively correlated with P uptake under low P conditions
Prelimunary screemng of bean genotypes for capture efficiency of scarce P mught be done by
selection based on basal root length at the seedling stage
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Low nitrogen tolerance in common bean

Contnibutor  Dr Mary Silver Rwakaikara (Makerere University)
Sponsors CIDA SDC USAID

Inadequate nitrogen nutrition 1s a major constraint to bean performance in sub Saharan Afnica In
a collaborative effort mostly with ECABREN members called BILFA (Bean Improvement for
Low Ferulity in Afnca) 26 hnes selected for good performance under low N conditions were
further evaluated to learn of likely mechamsms of tolerance Two non nodulating lines were
included and these responded to N application with a mean yield increase of 45% The test lines
showed little response to applied N implying that all were fixing sigmificant amounts of N, (P
fertiizer was applied) N denved from the atomsphere was estimated to be 38% using the natural
abundance of Ns techique Mean yield of test lines ranged from 815 to 1431 kg ha ' across two
low N locations Charactenstics contnibuting to good performance under low N conditions vaned
for different lines The five lines which performed best in terms of seed yield under low N
conditions are considered in more detail (Table 35} Three lines had high shoot biomass and N
uptake at R8 nutrient use efficiency until R8 was only important when N uptake was relatively
low total plant N at physiological matunity was average N uptake dunng podfill was generally
low and N harvest index and grain dry weight per umt of N at physiological matunty was
generally high for these lines

Table 33 Ratings of the five lines with best yield under low N condimions for charactensucs
which may contnibute to low N tolerance

Varety Earlv podfill Phvs Mat Harvest
(R8) (R9)
TOW PN NUE TDW PN GN/ GNg HI NHI NPF  NUE2

MORE 90040 + + 0 + + + 0 0 +
CNF 5513 0 0 + 0 + 0 + +
XAN 76 + + 0 0 0 0 + o+ + 0 +
RWK 5 + + 0 0 0 + + 0
UBR(92)12 + 0 0 0 + 0 0 0

TDW PN NUE GN HI NHI NPF and NUE2 are weight of shoot growth plant N content, nitrogen use
efficiency as indicated bv grams of biomass per gram of N grain N harvest index N harvest index N
uptake dunng podfill and N use efficiency as indicated bv grams of grain per gram of plant N R8 and R9
indicate the beginning of podfill and physiological matuntv respectivelv
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Test and evaluate participatory research (PR) methods

Contributors C Farley C Wortmann

Collaborators IAR MoA/Ethiwopra CK Kanzi (NARO) M Fischler (PASOLAC
formerly CIAT)

Sponsors CIDA SDC USAID

In an ECABREN sub project that 1s also a component of PRIAM at IAR Nazreth Ethiopia
Melesse Temesgen and Wubishet Adugna have formed an effective partnershup with expert
farmers in Wolenchit1 to evaluate and refine low cost agricultural implements that are adapted for
use with the tradiional oxen drawn maresha plough These include a row planter a moidboard
plow and an inter row weeder (which ts actuallv a sub surface weeder that also helps to conserve
soil moisture) These implements were developed and refined through an iterative process with
farmers whereby farmers field tested successive generations of implements until acceptable
versions were produced The final versions were left with farmers for a complete season for
more thorough testing These implements are now being tested at other PRIAM sub project sites

in Ethiopia

Four methods were applied and compared for assessing farmers independent expenmentation n
Uganda The information from the assessment was used in developing a decision guide to use of
green manure /cover crops (see Section 4 2 below)
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Activity 3 4 Inter-center and ecoregional hnkages

Achievements

¢ We participated 1n all three research themes of the African Highlands Imtiauve the ecoregional
program for Eastern Africa aspects are described elsewhere 1n thus report

¢ Qur traiming activities were coordinated other IARCs through the IARCs/NARS Trainng
Group for Africa (INTG)

Contmbutors R Kirkby C Farley C Wortmann.

We participated this year in all three research themes of the African Highlands Initiative (AHI) the
ecoregional program for Eastern Afnica In Charactenzation & Diagnosis (C&D) we assisted
formally (via local workshops) and informally (working with national researchers) to develop a
C&D framework for the AHI sites i Kabale District Uganda and Areka, Ethiopia In
Maintenance and Improvement of Soil Productivity four AHI sites were visited and activities
were reviewed at one location Technical support was given to several AHI sub projects including
farmer to farmer transfer of chmbing bean technology nformation dissermnation using drama,
study of nutrient dynamics m chmbing bean systems and estimation of N, fixation of green
manure species Work reported above (Section 3 3) on the bean stem maggot/root rots/soil
fertility complex forms an integral part of the ecoregional [PM theme

CIAT staff also participated in AHI site planning workshops a regional workshop to review
progress and to plan for Phase II the Scientific Commuttee and the Task Force We have been
nvited to take broader responsibilities in the future to support AHI sites 1n participatory research
agronomic systems improvement and seed systems

CIAT s traimung activities 1n Africa are coordinated with those of other IARCs and wath the
regional associations through the IARCs/NARS Traming Group for Africa (INTG) Contnbutions
were made this year to the development of databases on tramning courses tramng particicpants and
matenals and representation of Project [P 2 at an annual meeting
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Output 4 Technology adopted

Activity 41  Document local diffusion systems for technology and develop
Innovative seed systems

Achievements

e Markets constitute an important source of bean seed for nearly a third of farmers surveyed in
Malaw

e Small scale Ugandan farmers can ably produce and market bean seed but wathout nitial
financial support their level of production remains low

e Tanzaman stockists are willing to sell and promote seed of new bean varieties
e More than 50 tonnes of seed of newly released vaneties were multiphied in Malaw:

¢ Informal seed dissemunation through traders extension staff and NGOs proved successful following
a promotional campaign

o Seed for 1300 on farm tnals and 4 tonnes of bulk seed of improved vaneties were supphed by
Malaw1 to NGOs in Angola

» Facilitating farmer to farmer transfer of knowledge 1s increasing the adoption rate of climbing
beans m Uganda but farmer led extension must find soluttons to orgamzational and logistical
probiems

Farmers seed sources in Malawi

Contributors Jason Scott (DFID/DARTS) Patrick Kambewa (Umiv of Malaw1) S Dawvid
Sponsor DFID

A survey of 355 farmers from the three impact areas of the Malaw1 Bean Improvement Project
(BIP) (Bembeke Kalira and South Vipya) showed seed related behavior similar to farmers in
Eastern and Central Africa Although the majonty of farmers relied on farm saved seed during the
1995 96 season a significant proportion (28%) obtained seed from markets or other farmers
Poorer farmers and by extension female headed households were more dependent on the market
for seed than better off farmers Purchasing seed from other farmers and farmer to farmer seed
exchange were relatively uncommon only 9% of farmers obtained seed from those sources
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Farmer seed producing groups in Uganda

Contnibutors S David S Kasoz
Sponsors CIDA SDC

Formal momitoring of three three innovauve farmer seed enterpnises in Uganda ended in 1996
Efforts continue to 1dentify suitable NGOs to provide an umbrella for these groups and to expand
the approach to other parts of the country Although the level of production of all three groups 1s
modest (Table 34) the study concludes that the average small scale African farmer with himited
access to formal education and other resources (e g land and finances) can be trained and
motivated to produce bean seed for financial gain The low production of the groups 1s attnbuted
to the absence of working capital particularly for renting land nputs (fertihzer) and labor

Nearly all of the seed produced was sold locally within a period of 2 6 months after each havest
for Ush 600 1200 ($U S 0 66 $1 33) per kg about 2 3 times the pnice of gramm Demand for the
seed varies between localities by vanety (there 1s less demand for MCM 5001) and 1n relation to
the producers marketing efforts Based on incomplete sales records as Table 35 shows most
farmers buy small amounts of seed

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

Amount seed produced (kg)

Group CAL 96 MCM 5001
IBFA (7 seasons) 630 1881
Makhai Women s Group (4 seasons) 395 83
Budama Women s Group (4 seasons) 458 77
Total 1533 2041

Table 35 Distnbution of bean seed sales by farmer seed enterprises 1994 1996 (percent of

buyers)
Amount of seed purchased (kg) IBFA Makha Budama
05 50 10 b
12 36 34 69
35 4 20 23

>6 10 37 8
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Selling seed of new vaneties through local stockists in Tanzania

Contributors S David Collaborators Dr C Mushi (DRT) CIP ASARECA
Sponsor USAID

Following the marketing of seed of three cultivars (Lyamungu 85 Lyamungu 90 and Selian 94)
through stockists in northern Tanzama in 1995 and 1996 ten sellers were interviewed to
document their perception of the distnbution program techmcal knowledge of the new vaneties
and promotional abilities

Most sellers appeared to base their knowledge of the new vaneties on their own expenience with
growing them rather than on information provided on the packets or the technical bulletin All of
them reported making active efforts to promote the new vaneties by informing customers of the
varieties positive characteristics (specific mention was made of high yields disease resistance and
good taste) and in some cases posting signs advertising the seed outside of the shop and offenng
credit to certain buyers

Buyers showed a preference for Lyamungu 90 because of 1ts marketability and large seed size
Questions commonly asked by buyers were about yields markets resistance to diseases and pests
Sellers claimed to be able to ably answer all queries No complaints about pnice (TSh 400
approximately US$0 65 per kg was recommended) was reported by sellers aithough buyers
suggested the use of stronger packaging matertal and some wanted larger packets eg 5 10 kg
From incomplete records kept by a small number of shopkeepers male buyers bought larger
quantities of seed than female buyers an indication of mens greater commercial onentation in
bean production However shops in some areas sold mostly to women

Dissemunation and promotion of seed through multiple channels in Malaw:

Contnbutors V Aggarwal Martha Maidem and Rowland Chirwa (DARTS)
Sponsor DFID

The Malaw1 BIP in winter 1996 had produced 8 tonnes of seed of five newly released bean vaneties
(Kambidzi Maluwa Mhkhalira Nagaga and Napilira) through contracted smallholder farmers Duning
the summer 1996 97 season multiphcation continued through the research department s Action Group
I and at stations resulting in another 8 tonnes of seeds In winter 1997 the BIP again contracted
smallholder farmers m Nkhotakota and Salima Rural Development Projects (RDP) in Salima ADD
(Zidyana and Kamuona EPAs) This time farmers were not contracted to multiply Nagaga in view of its
poor performance under residual moisture last winter season nstead 1t 15 under multiplication on 2 ha
at Chihkanda Estate near Clutedze Table 36 summanzes the vaneties number of farmers under
contract projected requirement and production Each multipher farmer was supplied with 25kg of the
medium seeded or [5kg of the small seeded vaneties



75
Table 36  Summary of seed production by Malaw1 BIP in winter 1997

Variety name Multiplication Number of Quantity Projected
sites farmers 1ssued production
(kg) (kg)
Kambidz1 Kamuona 12 180 3000
Zidyana 32 480 8160
Maluwa Kamuona 20 500 4250
Mkhalira Kamuona 12 180 3000
Zidyana 16 240 4080
Napilira Zidyana 44 1100 9350
Sapatsika Kamuona 3 75 640
Zidyana 8 200 1700
Total 147 2955 34180

Thus year the BIP disseminated these vaneties through extension agents at EPAs NGOs and grocery
shops in Blantyre Lilongwe Kasungu and Mzuzu Agncultural Development Divisions (BLADD
LADD KADD MZADD respectively) Seed was packed in 500 g quantities in plastic bags Labels
containg agronomuc information on the respective vaneties were placed mside the packets Shop
outlets were identified 1n some of the bean growing areas where the BIP was conducting on farm trials
on the same vaneties Shopkeepers were given the seed on credit were required to sell it at MK20 00
(USS! 2) per kg and retamned a 20% commussion They were not required to keep records and no
limit was placed on the amount sold to an mndividual farmer Some seed was also sold on demand to
nearby farmers from the BIP office Sales are reported in Table 37

The vaneties were promoted through the radio The advertisement was on the air for two weeks and in
the two main local languages In the advert the shops and owners were mentioned so that farmers were
aware of where to buy the seed in their area

Using the channels mentioned above a total of 1085 kg was distnibuted throughout the country and of
this amount 76% was sold Amounts supphed by vanety were Kambidzr 163 kg (of which 78% was
sold) Maluwa 129 kg (93% sold) Mkhalira 289 kg (43% sold) Nagaga 295 kg (87% sold) and
Napilira 210 kg (93% sold) National distribution figures by ADD were BLADD 85kg (32% sold)

KADD 207 kg (100%) LADD 307 kg (74%) and MZADD 486 kg (74% sold) Distribution figures
by channel were 208 kg to extenston agents (of which 89% sold) 18 to NGOs (11% sold) and 860 to
grocery shops (74% sold) This activity was expenmental and several lessons were learned
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a) Allocation of vaneties good planning 1s needed on vaneties and quantities to distribute There was

inadequate seed of some vaneties and the distnbution channels were not tested enough to provide
a sound basis for assessing farmers preferences and the speed of sales

b} Duration of sale select fulltime shopkeepers who provide access to seed at all imes

¢} Delivenes two delivenies were inadequate for certain varieties n some areas In some shops stocks
run out and seed buyers traveled to distant shops of which they had heard on the radio

d) Radio promotion the time used for radio promotion should be increased

Table 37 Summary of bean seed sales at Chitedze Research Station, Malawa i 1996 97

Vanety Name Quanuty (kg)
Kambibzt 981
Maluwa 652
Mkhalira 2146
Nagaga 592
Napibira 230
Total 4601

Seeds of Freedom project to asstst recovery of agriculture in Angola

Contributors V Aggarwal Rowland Chirwa (DARTS)
Collaborators ICRISAT (coordinating IARC) World Vision Angola

Sponsor USAID

Through the Malawi program we participated in the Seeds of Freedom project to assist recovery
of agnculture 1n Angola Malaw1 provided more than 3000 kg (1500 sets of on farm tnals and
500 kg of bulk) seed of improved vanties in 1996 and about 6000 kg (4000 kg bulk and 1300
OFTs) in 1997 Two wisits were made from Malawi to momtor progress and discuss future
collaboration



77
Approaches to farmer led extension in Uganda

Contributors  Phinehas Tukamuhabwa (NARO) C Wortmann S David
Sponsors AHI CIDA

Two groups of farmers from Kabale District taken under auspices of an AHI sub project to
observe chmbing bean technology in another distnct of south west Uganda applied the
information learned Notably a strong group of women were especially successful in therr first
attempt to produce chmbing bean and were able to solve problems of mousebirds and rats they
went on to dissemunate much seed to their neighbors

The appropniateness of farmer orgamzed workshops as an approach to technology populanzation
was explored in lkulwe central Uganda The first workshop planned and orgamzed by a farmer
research group only drew three participants from neighboring villages Poor turnout was attributed
to the unexpected on set of the rans The main orgamzational problems encountered were

logistical including transporting and feeding participants in field visits

Activity 4 2 Promotion of crop and pest management options

Achievements

¢ Information including a decision guide on green manures and cover crops was disseminated
through numerous partners

¢ Decentralized dissemination of root rot resistant bean varneties was facilitated m Rwanda,
while root rot management was promoted by a poster in Rwanda and a local TV documentary

m Kenya
Contnbutor C Wortmann
Collaborators NGOs and farmer groups
Sponsors CIDA SDC

Continuing informal relationships with numerous extension oriented orgamzations and adaptive
research partners aim to adapt and promote green manure and cover crop (GMCC) technology A
decision guide to the use of different GMCC species was developed and distnbuted (Table 38)
Evaluation of mucuna with farmer research groups in western Tanzama gave promusing results
and researchers have extended the work to willage extension groups in four distnicts and are
including canavalla ACORD purchased 250 kg of mucuna and crotalana seed to prowvide to
farmers 1n northern Uganda who were resettled following rebel activities in thetr home areas two
organizations in Kenya obtained seed and information from us Numerous NGOs and the king of
Buganda s development foundation are disseminateing information on GMCC The participatory
research commumnty 1n Ikulwe Uganda frequently hosts groups of farmers who observe and
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discuss the GMCC and other alternatives Farmers and researchers involved in PR recently
attended a five day agnicultural show advising farmers of the vanous GMCC spectes and

distributing leaflets and seed

Table 38

Guidelines to the use of four green manure species in central and eastern Uganda

If you want to

plant

do not plant

produce 1n sole crop

intercrop with maize

intercrop with newly
planted banana or coffee

intercrop with estabhshed
banana or coffee

intercrop between sweet
potato mounds

intercrop with newly
planted cassava

intercrop with established
cassava

produce fodder
suppress weeds
reduce nematodes

produce durable mulch

mucuna or lablab

canavalia or lablab at very
low density

canavahia

canavalia or mucuna at
low plant density

crotalana or canavalia

canavalia or crotalana
between rows of cassava

canavaha or mucuna at
low density

lablab or mucuna
mucuna or lablab
crotalana

crotalana and canavalia
(allow to mature)

canavalia

mucuna

mucuna or lablab

crotalana

mucuna or lablab

mucuna or lablab

crotalana

canavalia or crotalaria

crotalana or canavala

canavalia

lablab or mucuna

Source Fischler and Wortmann 1997
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Promotion of integrated management for bean root rots in Rwanda

Contributors R Buruchara J Ndentu K. Ampofo

Collaborators Augustine Musom (ISAR)} Jim Hoopper and Speciose Kantenewa (WVI
Rwanda) Jonas Mukuza (GTZ-DRIM Rwanda) Abby Maximan
(CARE Rwanda) Andre Rugemmtwaza (DRSA Butare) Reuben
Otsyula and others (KARI Regional Research Center Kakamega)
Organic Matter Management Network, Kenya (OMMN) MoA
Tanzama Pierre Nyabyenda (CIAT/RESAPAC) N Russell and Julio
Cesar (CIAT)

Sponsors Rwanda work by USAID through ASARECA/CIP Kenya work through
AHI/ICRAF Tanzama work by CIDA/SDC

Integrated management 1s necessary against Rwanda s serious root rot epidemic on beans which
1s linked to decliming soil fertility Farmers are collaborating with three NGOs and the extension
service supported by the national research mstitute ISAR and by CIAT Farmers collaborating
with GTZ DRIM in Kigali Rural multiphed about 1 5 tons of the chmbing vanety Vunminkingi The
root rot tolerant cultivars RWR 221 was popular with farmers working with World Vision
International Rwanda (WVI) in the north while MLB 49 89A and Vumnkingt were popular with
farmers working with GTZ DRIM Multiplication 1n Gikongoro and Butare under CARE and the
extenston service DRSA Butare respectively were severely affected by drought

A poster contammng messages on root rot management technologies was developed
collaboration with NGOs DRSA Butare and ISAR partners with farmer field testing The poster
messages 1n the Kinyarwanda language were targeted at extension staff and farmers Five
thousand copies were printed and 4000 were given to the NGOs and DRSA Butare for
distnbution The poster was the basis for tramming of extension staff at commune level and
representatives of farmer assoclation on root rot management technologies Explanation of
messages and distribution of both the poster and seed of tolerant vaneties to farmers was carmed
out before the beginning of the second season The lack of rains in some pilot sites was a setback
in implementation

Similar collaborative work started mm western Kenya and northern Tanzama In Kenya, the
extension service and NGOs were encouraged to move from on farm tnals to promotion of root
rot management through soil amendments and tolerant varieties A documentary video was made
locally and arred by Kenya Broadcasting Corporation (KCB)

At the request of extension authorities in Tanzama, tramming was given to 60 extension officers
from Kihmanjaro region in bean pest identification and management strategies On farm
expeniments described elsewhere were camed out in collaboration with extension staff and
extension posters were prepared on bruchid management in farmers stores BSM management and
Qotheca management The intention was to equip MoA staff to continue this work themselves
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Activity 4 4 Adoption and impact of bean research

Achievements

o Ugandan farmers benefit financially from growing new bean varieties

¢ Farmers having longer association with researchers were better informed about pests and were
more aware of [PM strategies

Impact case studies of women farmers and group producing seed of new bean varieties n
Uganda

A number of case studies from Nabongo Parish Mbale Uganda show the finacial impact of new
bean cultivars One farmer Aida Namusano reports hmgher earnings from K732 (CAL 96)
compared to K20 since she sells the new variety at 70% above the price of the old vanety She
happily recalls the first time she planted 500 grams of K/32 and harvested 10 kilograms The
women s group that she belongs to now plants and sells K/32 as an income generating activity
Rebecca Zebosi another farmer in Nabongo was so impressed by a harvest of 160 kilograms from
13 kilos that she planted 1 2 ha of land to K/32 one season She earned $80 from sales and used
the money to improve her famuly s diet and to invest 1n small business activittes Joyce Hayiza a
widow used earmings from the same new variety to hire farm labour buy clothes and a pair of
shoes She said she had never earned so much money at one time from crop sales

Traders operating in Nabongo were forced to offer hugher prices for the new vanety (which
closely resembles K20) after farmers collectively protested Spurred by their great appreciation for
K132 farmers in Nabongo have formed an association to protect and promote the new vanety
by discouraging 1ts mixing with vaneties having similar seed types Although many farmers grow
K131 (MCM 5001) a market for that new vanety has not yet developed and most of its harvest 1s
eaten to alleviate food shortage

Assessment of IPM awareness of farmers collaborating in PR in Tanzama

We assessed trends in the adoption and use of new technology by farmers in northern Tanzama
The survey indidated that farmers 1in Valesca willage who had had a longer direct association with
researchers due partly to PR activities in IPM  were better informed about pests than others (Table
39) Farmers there were also more aware of traditional and new IPM strategies than others
(Tables 40 and 41) This could be the result of more discussion among farmers about pest control
strategies in their own systems In Valesca the main source of farmer knowledge about new IPM
strategies was cited as being through research i the other villages extension other farmers and
parents were important sources of knowledge (Table 42) The results suggest that the rate of
farmer to farmer diffusion of IPM knowledge beyond the family circle was low and that new
technology of this kind needs active extension 1f 1t to spread on a wider scale



Table 39  Small scale farmer awareness of bean pests and their damage

81

/ of farmers responding

Valesca (n=17) Patanumbe Kikuletwa Total
Pests named by farmers (n=11) (n=16) (n=44)
BSM 1000 909 625 841
Aphuds 76 5 636 812 750
Foliage beetles 529 454 0 318
Pod borers 235 91 250 205
Spider mutes 176 182 250 205
Bruchids 176 0 187 136
Cutworms 118 91 0 68
Whatefltes 118 0 62 68

Table 40  Farmer knowledge and use of traditional IPM practices

Farmer knowledge / usage (/ of farmers using)

IPM practice Valesca Patanumbe Kikuletwa Average
Field pests / diseases
Earthing up (BSM) 59 0 0 23
Taobacco leaf extract (general) 39 0 0 23
Rogueing (discases) g 0 0 45
Early weeding (7) 39 0 0 23
So1l pests
Flooding 59 182 62 91
Storage pests
Ash 294 91 62 159
Dned / powdered cowdung 176 0 0 68
Dnied/powdered goat droppings 0 91 62 43
Goat and sheep urmel 0 91 0 23
Finger mullet powder 0 0 62 23
Paraffin 59 0 0 23
Neem seed powder 59 0 0 23
No of technologies mentioned 9 4 5 13

' Storage 1n sacks soaked 1n fermented goat or sheep urine



Table 41 Farmer awareness of other IPM strategies for BSM management

BSM management strategy % of famers indicating awareness

Valesca Patanumbe Kikuletwa Average
Mulch 412 182 62 227
Farmyard manure 64 7 545 43 7 545
Seed dressing with chemicals 353 91 62 182
None 255 91 250 205

Table 42 Source of farmer knowledge of IPM technologies

Farmers source of knowledge % of farmers responding

Valesca Patanumbe Kikuletwa Average
Research 882 91 0 420
Extension 59 273 188 180
Other farmers 0 182 56 78
Agricultural shows 59 0 56 52
Parents 180 91 18 8 180

Other 59 182 0 78
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Trammng Events

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

PRIAM Tramming and Implementation Workshop KARI National Agnicultural Research Institute
Kitale Kenya, February 1997

PRIAM Tramning and Impiementation Workshop KARI Regional Research Center Kisn Kenya,
July 1997

PRIAM Traming and Implementation Workshop FOFIFA Sub Station Antsirabe Madagascar
March 1997

PRIAM Tramng and Implementation Workshop CIAT/IITA, Kabale Uganda August 1997

Busimness traiming for Ikulwe Bean Farmers Association January 1997 (one week workshop
conducted by a business trainer)

Informal tramning of Social Science Officer Malawr National Bean Program 1n survey design and
implementation Kawanda Uganda June 1997

ECABREN First Mult1 disciplinary Workshop Embu Kenya 13 16 May 1997

PABRA Multi disciphnary Tramung Course CMRT/Egerton Umversity Kenya  Kawanda
Uganda and Seltan Tanzama 2 October to 23 November 1997

PABRA/Project IP 1 traiming in gametic selection methods in bean breeding Cali Colombia 17
November to 6 December 1997

Workshops and Conferences

AHI Scientific Commuttee and Task Force Meetings ICRAF Nawrobit 9/10 January 5 Apntl
26/27 August 4 September 1997

SPAAR Annual Conference Bamako Mal 17 21 February 1997

Malaw: Bean Improvement Project Steering Commuttee meetings 10 March, 24 May 15 October
1997

Southern Affica Centre for Cooperation in Agricultural Research and Tramnmng (SACCAR)
Stakeholders Workshop Gaborone Botswana 9 15 March 1997
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GTZ/ICRISAT/ICARDA workshop on seed supply Harare Zimbabwe 10 14 March 1997

Charactenization and Diagnosis Workshop Affican Highlands Iniiative (AHI) Areka Ethiopia 6
10 Apnl 1997 Areka Ethiopra

ODA Forum on Farmer Participatory Research Embu Kenya 14 18 Apnl 1997

Project IP 2 Internal staff meeting Embu Kenya 8 10 May 1997

Planning meeting with SWI on participatory plant breeding Embu Kenva 16 17 May 1997
ECABREN Sugarcane/Bean Momtoring Tour Kenya 17 23 May 1997

ECABREN Breeding Working Group Meeting Embu Kenya 19 21 May 1997

Rockefeller Foundation Workshop on Participatory Research Methods Assessment of Needs
Natrobi Kenya 4 6 June 1997

AHI Regional Review and Planning Workshop ICRAF Nairob: 9 13 June 1997
ECABREN Seed Monitoring Tour Uganda June 25 27 1997

Joint Meeting of the Entomological Society of South Africa/ African Association of Insect
Scientists Cape Town South Africa June/July 1997

Association for Strengtheming Agricultural Research in Eastern and Central Afnca (ASARECA)
Stakeholders Workshop Nairob: Kenya 14 15 July 1997

Momnitoring tour by lkulwe Bean Farmers Association to Makhai and Budama Womens Groups
Mbale Uganda July 1997

ASARECA/CIP/USAID Regional Technology Transfer Project Stakeholders Meeting ILRI
Natrobi 8 9 September 1997

Third Tanzama Entomological Association Meeting Zanzibar 9 11 September 1997
Association for Better Land Husbandry stakeholders meeting Nairob1 Kenya 6 9 October 1997

IARCs/NARS Training Group Annual Meeting IITA Ibadan Nigena 5 7 November 1997
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Management Committee Meetings for Bean Networks

Eastern and Central Africa Bean Research Network (ECABREN) Steering Committee Nairob:
Kenya, 3 7 February 1997

Association for Strengthening Agrnicultural Research in Eastern and Central Africa (ASARECA)
Commuttee of Directors Entebbe Uganda May 1997 and Nairob1 Kenya 14 18 July 1997

Southern Africa Bean Research Network (SABRN) Steering Commuttee Lilongwe Malawi 9 10
October 1997

Southern Afnca Centre for Cooperation in Agricultural Research and Traiung (SACCAR) Board
of Trustees meeting Arusha Tanzama 24 26 November 1997

Pan Afnca Bean Research Alhance (PABRA) Steering Commuttee Kawanda Uganda, 25 26
February 1997

Support to higher degree studies

Fischler Martin PhD Institute of Plant Sciences ETHZ Universitatstrasse 2 Zurnch
Switzerland

Adrogu Michael Ugen PhD Department of Horticulture Comnell University USA

Rachier Gideon O MSc Crop Science Department Makerere University Uganda

Setegne Gebeyehu MSc Plant Science Department Alemaya University of Agricuiture Ethiopia
Ssendawula John MSc Soil Science Department Makerere University Uganda

Mufumbiro Paul MSc Soil Science Department Makerere Umiversity Uganda
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Refereed publications

Dannd § C Wortmann S Kasozi and M Mugisha Mutetikka 1997 Using tnal follow up
surveys to assess adoption the case of beans Afnican Crop Science Journal Vol 5 no 3 285
294

Fischler M S Dawid C Farley M Ugen and C Wortmann 1997 Applying farmer
participation research methods to planmng agricultural research expenences from eastern Africa
Journal of Farmung Systems Research and Extension 6(1) 37 54

Fischler M and CS Wortmann 1997 Green manure research in eastern Uganda a
participatory approach Agroforestry Systems

Machana C M and J H Ndentu 1997 The effect of maize stem borers infestation on yield of
mawze E Afrt Agn For J] Volumed4 No 4

Otsyula R M Ajanga S [ Buruchara R A and Wortmann C W S Development of an
integrated bean root rot control strategy for western Kenya Accepted by African Crop Science
Journal

Pyndn M Abawi G S and Buruchara, R A 1997 Use of green manures i suppressing root
rot seventy and damage to beans in Uganda Phytopathology 87 S 80 Publication no P 1997
0571 AMA (Abstract)

Pastor Corrales M A Buruchara R A Afanador L and Chacon M I 1997 Correspondence
between the genetic diversity of Latin America and Afnica i1solates of Phaeotsariopsis griseola the
angular leaf spot pathogen of the common bean Phytopathology 87 S76 Publication no P 1997
0540 AMA (Abstract)

Rusuku G Buruchara R A Gatabazz M Pastor Corrales M A 1997 Occurrence and
distribution 1n Rwanda of soilborne fung1 pathogenic to the common bean Plant Dis 81 445 449

Songa W Hillocks R ] Mwang ombe A and Buruchara R A 1997 Screemng common
bean accessions for resistance to charcoal rot (Macrophomina phaseolina) 1n eastern Kenya
Expenimental Agnculture 33 1 10

Wortmann CS and CK Kaizzi 1997 Nutnent balances and expected effects of alternative
practices in farming systems of Uganda Agnculture Ecosystems and Environment
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Other publications

Aggarwal VD SK Mughogho RM Chirwa and S Snapp 1997 Field based screening
methodology to improve tolerance of common bean to low P soils Commun Soil Sc1 Plant Anal

28 17 18

Allen DJ KA Ampofoand CS Wortmann Field problems of bean in Afnica CIAT and CTA
Printed by ILRI Addis Ababa

Ampofo JKO Youngquist WC and Massomo SM S 1997 Sources of bean resistance to
bean stem maggots Presented at the joint meeting of the Entomological Society of Southern
Afnica and The African Association of [nsect Scientists Cape Town South Africa June 30 to July
7 1997

Ampofo JKO and Massomo SMS 1997 Some cultural strategies for BSM management
Presented to the 3rd Tanzama Entomological Association Meeting Zanzibar 9 11 September
1997

Buruchara R A and Bua B 1997 Charactenzing the Core Collection for resistance to Pythium
and Rhizoctoma root rots Paper submutted for Annual Report of Bean Improvement Commuttee

(BIC)

Buruchara R 1997 Bean pathology research in support of East and Central Afnica Bean
Research Network (ECABREN) Paper presented in ECABREN multidisciphnary workshop 12
17 May 1997 Embu Kenya

Chirwa, RM and VD Aggarwal 1997 Selecting bean genotypes for low P acid soils under a
® macadamia crop mn Malaw1 (Submutted to the journal of Tropical Agniculture)

Chirwa, RM V D Aggarwal and AD Mbwundula 1997 Release of six new bean vaneties in
Malawr Annual Report Bean Improvement Cooperative 40 143 44

Chirwa, RM J Scott V Aggarwal and S Cobby 1997 Commumty based basic bean seed.

multiphcation in Malawi Annual Report Bean Improvement Cooperative 40 81 82

David S 1997 Enhancing Research Impact Through Improved Seed Supply Options for
Strengtheming National and Regional Seed Supply Systems Paper presented at
ICRISAT/ICARDA/GTZ Workshop Harare Zimbabwe 10 14 March

David S 1997 Paper presented at ECABREN Regional Bean Workshop Embu Kenya, May 12
16
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David S 1997 Dissemunation and adoption of new technology a review of expenences in bean
research 1n Eastern and Central Afnica 1992 1996 Network on Bean Research in Affica,
Occastonal Publications Series No 21 CIAT Kampala, Uganda

David S Kasozi C Wortmann 1997 An mnvestigation of bean seed marketing channels in
Uganda Network on Bean Research in Afnnca Occasional Publications Series No 19 CIAT
Kampala, Uganda

David S and L Sperling 1997 Improving Technology Delivery Mecharusms Lesson from Bean
Seed Systems Research in Eastern and Central Afnica All Afnica Crop Science Congress Pretona,
Republic of South Africa January 13 17 1997

David S C Wortmann S Kasozi and M Mugisha Mutetikka 1997 Using tnal follow up
surveys to assess varnetal adoption the case of beans African Crop Science Journal 5(3) 285
294

Farley C 1997 Participatory Research for Improved Agroecosystem Management (PRIAM) An
Overview of a New Regional Program Paper presented at ECABREN Multidisciplinary
Workshop 12 16 Mav 1997 Embu Kenya

Farley C 1997 Participatory Research for Improved Agroecosystem Management (PRIAM)
Methodological Advances and Challenges 1n Eastern Afnica Paper presented at ASA/CSA/SSSA
Meetings 27 31 October 1997 Anaheim Californla USA

Farley C 1997 Participatory Research For Improved Agroecosystem Management Expernences
from a Commumnity Based Project in Eastern Africa Paper presented at CIAT Systems Workshop
1 3 December 1997 Cali Colombia

Fischler M and C S Wortmann 1997 Green manure research in Eastern Africa  a participatory
approach Presented at the International Symposium on The Science and Practice of Short te
Improved Fallows 11 15 March 1997 Lilongwe Malaw

Fupsaka, S C Wortmann and Habtamu Adamassu 1997 Resource poor farmers with complex
techrcal knowledge n a high nisk system in Ethiopia? Can research help? J of Farming Systems
Research and Extension (in press)

Gndley H (Ed ) Proceedings of the Working Group Meeting of Breeders from the Eastern Afnica
Regional Bean Programme Kampala Uganda 30 May 2 June 1994 Network on Bean Research
in Africa, Workshop Series No 33 CIAT Kampala Uganda

Hoogendyk M and S Dawid 1997 Bean production systems in Mbale District Uganda, with
emphasis on varietal diversity and the adoption of new climbing vaneties Network on Bean
Research in Africa Occasional Publications Senies No 20 CIAT Kampala Uganda
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Kirkby R A 1997 CIAT support to a sem: autonomous network Paper presented at
ECABREN Multidisciplinary Workshop Embu Kenya 12 16 May 1997

Kirkby R A 1997 Annual report on network coordmation In Minutes of Annual Meeting of
ECABREN Steenng Commttee Nairobi Kenya, 3 7 Feb 1997

Nderitu J H Buruchara R A and Ampofo J K O 1997 Relationship between bean stem
maggot bean root rots and soul fertility lLiterature review with emphasis on research 1n eastern and
central Affica Techmcal report series No 4  African Highland [mtiative AHI Coordinating

office ICRAF Nairobt Kenya 16 p

Nderitu J H Buruchara R A and Ampofo J K O 1997 Management of bean root rots and
bean stem maggot in the African Highlands Extension Manual AHI Coordmating office ICRAF

Nairob1 Kenya

Ndentu J H Anvango J J and Ampofo J K O 1997 A survey of insect pests and farmers
control measures on snap beans in Kinnyaga Distnict Kenya Network on Bean Research in
Africa, Occasional Pubiications Series No 23 CIAT Kampala Uganda

Neilsen F Farley C and Wortmann C 1997 Farmer Participatory Research for Technology
Development and Diffusion of Innovations (Keynote Paper) Proceedings of the Conference on
Participatory Dryland Agricultural Research East of Mount Kenya 21 24 January 1997 ODA

Embu Kenya

Nyabyenda P 1997 Les Recherches Multienvironmentales sur Hancots Effectuees au Rwanda de
1985 a 1990 Network on Bean Research in Affica Occastonal Publications Sertes No 16 CIAT

Kampala, Uganda

Nyabyenda P 1997 Point de la Recherche Multienvironmentale sur Haricot au Rwanda jusqu en
1993 Network on Bean Research in Africa, Occasional Publications Series No 17 CIAT

Kampala, Uganda

Otysula, R M Ndentu J H and Buruchara, R A 1997 Growing climbing beans (Maharagwe
Tambanzi) in Kenya KARI/CIAT publication

Ross SJ 1996 Bean pests in Malaw1 Paper presented at the 3rd meeting of the Pan African
working group on bean entomology held in Arusha Tanzama, November 1996

Scott ] and M Maidem 1997 Socio economic survey of three important bean growing areas n
Malaw: Special publication of the Bean Improvement Project P O Box 158 Lilongwe
Malaw:

Snapp § VD Aggarwal and RM Chirwa 1997 Phosphorus and genotype can enhance
biological mitrogen fixation and productivity of a maize/bean intercrop in Malawi (Submutted to

) the journal of Field Crops Research}
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Wortmann C 1997 Diagnosts of nutntional disorders using seed analysis Annual Report of the
Bean Improvement Cooperative 40

Wortmann C and CE Eledu 1997 Distribution of bean seed types in Eastern Affica Annual
Report of the Bean Improvement Cooperative 40

Wortmann C § C A Eleduand D Larsen 1997 Development of a database and atlas for bean
in Africa First All Africa Crop Science Conference Pretona, S Afnica 14 16 Jan 1997

Wortmann CS and C Kaizzi 1997 Nutnient Balances in Eastern and Central Uganda First
All Africa Crop Science Conference Pretona S Affica 14 16 Jan 1997 also presented at the
NUTMON Conference in Feb 1997

Wortmann CS and R A Kirkby 1997 Bean production in Africa systems constraints and
research opportumties In Voysest O (ed) An ecoregional framework for bean germplasm
development Documento de Trabajo No Centro Internacional de Agncultural Tropical
(CIAT) Cali Colombia pp 29 54

Youngquist J and CS Wortmann 1997 Banana bean intercropping n eastern and central
Affica In Voysest O (ed) An ecoregional framework for bean germplasm development
Documento de Trabajo No Centro Internacional de Agricultural Tropical (CIAT) Cali
Colombia pp 165 185
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Project Staff List

Principal staff

Aggarwal Vas Dev PhD Plant Breeder Site Coordinator (stationed in Lilongwe Malawr)

Ampofo Kwasi James PhD Entomologist Site Coordinator (stationed in Arusha Tanzama)

Buruchara, Robin PhD Plant Pathologist (stationed 1n Kampala Uganda)

David Sonna PhD Sociologist (stattoned in Kampala, Uganda)

Farley Cary PhD Rockefeller Foundation Social Science Research Fellow (stationed in Kampala
Uganda)

Gndley Howard PhD Plant Breeder (stationed in Kampala Uganda)

Kirkby Roger PhD Agronomist Project Manager (stationed in Kampala Uganda)

Mukishu Pyndpy PhD Plant Pathologist ECABREN Coordinator (stationed in Kampala Uganda)

Nderitu John PhD Entomologist AHI Regional Research Fellow (stationed in Kakamega,
Kenya)

*Nyabyenda Pierre PhD Plant Breeder ECABREN Coordinator

Ross Sally MSc Entomologist (DFID) Associate Scientist (stationed in Lilongwe Malaw)

*Scott Jason MSc Agncultural Economist (DFID) Associate Scientist (stationed in Lilongwe
Malaw1)

Wortmann Charles PhD Crop/Soil Productivity Specialist Site Coordinator (stationed 1n
Kampala Uganda)

*Youngquist Wayne PhD Plant Breeder (stationed in Arusha Tanzama)

Research assistants

Bashieja, Henry Laboratory Technician (stationed in Kampala, Uganda)

Bua, Bosco MSc Research Assistant (stationed in Kampala Uganda)

Eledu Charles MSc Research Associate (stationed in Kampala Uganda)
Kasoz1 Sarah BSc Research Assistant (stationed in Kampala, Uganda)

Lyimo Jackson Field Assistant (stationed in Arusha Tanzama)

Mbwvundula, Austen Dip Agn Technical Officer (stationed in Lilongwe Malawi)
Maidem Martha BSc Assistant Social Scientist (stationed in Lilongwe Malawi)
Massomo Said BSc Research Assistant (stationed at Arusha, Tanzama)

Musa Suleiman Field Assistant (Systems) Dip (stationed 1n Kampala Uganda)
Nalukenge Grace Field Assistant (Systems) Dip (stationed in Kampala Uganda)
Suletman, Sebuliba Field Assistant (stationed 1n Kampala Uganda)

*  Left CIAT dunng 1997
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Institutional abbreviations

AHI

ARC

ARC
ASARECA
AUA

CARE
CIDA
CMRT
CRSP

DARTS
DFID

DRSA Butare
DRT

EABRN
EAT
ECABREN

FAFIALA
FARM Africa
FOFIFA
FSIPM

GoM
GTZ DRIM

ICRAF
INERA
IAR
[ITA
ISAR

KARI

MoA
MSIRI

NARI
NARO
NARS
NGO

Afrnican Highlands [nitiative

Agnicultural Research Corporation Sudan

Agricultural Research Council (South Afnica)

Association for Strengtheming Agncultural Research in Eastern and Central Africa
Alemaya University of Agniculture Ethiopia

(International NGO m Ethiopia, Uganda)

Canadian International Development Agency

Crop Management Research Traiming Course Egerton Umiversity Kenya
Collaborative Research Support Project (of USAID)

Department of Agricultural Research and Technical Services MoA, Malaw
Department for International Development of the UK

(MoA Rwanda)

Department of Research and Training Ministry of Agnculture Tanzanma

Eastern Afnica Bean Research Network

(NGO 1n Kenya)
Eastern and Central Africa Bean Research Network

(International NGO n Ethiopia)
Centre National de la Recherche Applique au Developpement Rural Madagascar
Farming Systems Integrated Pest Management Project Malawt

Government of Malawi
Rwanda

International Centre for Research in Agro Forestry

Institut National des Etudes sur la Recherche Agronomuque D R Congo
Institute of Agnicultural Research Ethiopia

International Institute of Tropical Agniculture

Institut des Sciences Agronomiques du Rwanda

Kenya Agnicultural Research Institute

Ministry of Agniculture
Sugar Industry Research Institute Mauritius

National agricultural research institute

National Agricultural Research Orgamsation Uganda
National agncultural research organization

Non governmental orgamzation



OMMN

PABRA
PASOLAC
PNL

REDSO
RESAPAC

SABRN
SACCAR
SADC
SDC

UNIBU
USAID

WVI

93
Organic Matter Management Network, Kenya

Pan Afnica Bean Research Alhance
Programa de Agnicultura Sostemble en las Laderas de Amenca Central
Programme National Legummeuses Democratic Republic of Congo

Regional Economic Development Services Office (of USAID)
Reseau pour | Amelioration du Hancot (Phaseofus) dans la Region de | Afrique

Centrale

Southern Africa Bean Research Network

Southern Africa Centre for Cooperation in Agricultural Research and Training
Southern Africa Development Community

Swiss Agency for Development and Cooperation

Universite National du Burundi
United States Agency for International Development

World Vision International Angola/Rwanda






