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PREFACE 

This volume reports the proceedings and procedures of a 
participative planning workshop for the regional bean research 
and training network in southern Africa, organized by the 
Southern African Development Community{Centro Internacional de 
Agricultura Tropical (SADC¡CIAT) Regional Programme on Beans in 
Southern Africa, with financial support from the Canadian 
International Development Agency (CIDA). 

The SADC{CIAT Regional Bean Programme is the bean component 
of the Grain Legume Improvement Programme of the Centre for 
Cooperation in Agricultural Research and Training (SACCAR), and 
is part of a network of interdependent regional projeets managed 
by CIAT in Afriea. This workshop was the first of its kind in 
southern Afriea: it provided a preeedent for regional 
collaborative planning of eommodity research, and it also 
provided a fillip to research planníng through a símilar approach 
at the national level. At the time of the workshop, following a 
favourable mid-term evaluation of the project's first phase, the 
network seemed assured of donor support for a second phase 
probably of seven years' duration. It was against this setting 
that the workshop participants developed íts plan of actíon, from 
whieh a projeet proposal was developed. In the event, sueh 
support was not forthcoming, necessi tating drastie and urgent re­
organisation includíng deeentralísatíon of coordínation across 
the regíon. These Proceedíngs should prove a valuable reference 
both to the newly decentralised coordination of the SADC Bean 
Network as well as to SACCAR, as the coordinating centre for 
southern Afriea as a whole. 

The activities of the bean research networks in Afriea 
eontinue to be supported not only by CIDA but also by the Swiss 
Development Cooperation and the U.S. Ageney for International 
Development. Further information on regional researeh aeti vi ties 
on the eommon bean in the SADC region and in Africa generally is 
available from : 

Regional Coordinator, SADC Bean Network, P.O.Box 2704, 
Arusha, Tanzania. 

Germplasm Coordinator, SADC Bean Network, Chitedze 
Research station, P.O. Box 158, Lilongwe, Malawi. 

Coordinateur Régional, Réseau pour l'Amélioration du 
Haricot (Phaseolae) dans la régíon de l'Afríque 
Centrale (RESAPAC), e/o P.O. Box 2704, Arusha, 
Tanzania. 

Coordinator, Eastern Afriea Bean Researeh Network, 
P.O.Box 6247, Kampala, Uganda. 

Pan-Afríea Coordinator, CIAT, P.O. Box 23294, Dar es 
Salaam, Tanzania. 
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UI'l'RODUCTION 

Objective : The purpose of the planning workshop was to provide a 
forum for discussion, in a fully participative and informal manner, 
whereby a framework for further development of the regional bean 
research and training network could be formulated. This laid the 
basis for planning the second phase of the SADC¡CIAT Bean Project 
for Southern Africa. 

Methodoloqy : The workshop relied upon two fundamental tenets : 
that participation should be sufficiently diverse, to ensure that 
treatment of the topics under review remained both balanced and 
reasonably authoritative¡ and that participation should remain 
sufficiently small, to encourage an informal, discussive 
atmosphere. A logical framework, grounded in part upon the 
concepts embraced by "Project Planning by Objectives" (PPO of the 
German Technical Cooperation, see Scheidegger and Buruchara, 1992, 
CIAT African Workshop Series No. 23) and in part on the structure 
used in Tripp and Wooley, 1989 (in: The planning Stage of On-farm 
Research: identifyinq Factors for Experimentation, CIMMYT/CIAT), 
employed the following six steps : 

problem identification¡ 
ranking of problems in order of prioritYi 
identification of their causes; 
analysis of inter-relationships among problems and causes; 
identification of solutions; 
and an evaluation of those solutions. 

Full use was made of flip-charts to visualize ideas expressed 
by participants during the 'brain-storming' sessions that took part 
in working groups that were interspersed by a series of plenary 
sessions. Participants (Appendix 1) were drawn as far as possible 
from each member country of the network, supplemented by specific 
national scientists to plug perceived gaps in scientific 
disciplines, as well as by representatives from extension and the 
research-extension interface. Invitees from external agencies 
(e.g. CrDA, as donor¡ CIAT, as executing agency) were present only 
as facilitors and resource persons, not as full participants in 
identifying or setting priorities among constraints nor in choosing 
strategies for their resolution. 

PROBLEM IDENTIFICATION 

A 'problem' was taken to mean a priority constraint to 
increased productivity of beans at the small scale farm level in 
southern Africa. National Coordinators from Angola, Malawi, 
Mozambique, Swaziland, Tanzania and Zambia presented lists of 
perceived constraints on a scale of 1-5 (Table 1). 

A total of 44 constraints were identified, and an additional 
two were added later by the National Coordinator of Zimbabwe. 
These are shown in Table 2. 
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Table 1. Scoring scale used in setting prlorities among 
constraints to bean production. 

Scale 

1 

2 

3 

4 

5 

criteria 

very iaportant - Affects most farmers¡ appears 
in all seasons¡ causes severe losses. 

Xmportant - Affects many farmers¡ appears at 
least once in two seasons¡ causes severe 
losses. 

Moderately iaportant - Affects sorne farmers¡ 
appears occasionallYi causes moderate losses. 

Importance unclear - Insufficient information 
on frequency, distribution or severity. 

unimportant 

------------------------------------------------------------
Table 2. Identification of constraints by countryl 
-----------------------------------------------------------------
Constraint AN MO MW TZ WD ZA No. of Mean for ZW2 

countries region 
-----------------------------------------------------------------
Lack of seed 1 1 1 4 1 1 6 1.5 1 
Lack of inputs 2 1 2 2.3 
Soíl infertility 4 1 4 1 4 3.3 
Anthracnose 1 1 3 2 4 2.8 2 
Angular leaf 

spot (ALS) 4 3 1 3 3 3 6 2.8 2 
Rust 4 3 3 1 4 5 3.3 3 
White mould 3 1 4.7 
Ascochyta blight 4 1 4 4 4 4.5 
Insect pests 4 1 2 4.8 
Irregular rain-
tall (drought) 2 :2 3 3 4 3.0 1 

Soíl acidity 4 2 1 :2 4 3.2 1 
Pricing policy 3 1 5 3 4.0 
Lack of improved 
cultivars 1 1 1 1 :2 5 1.8 1 

Insecurity 1 1 4.3 
Lack of 
infrastructure 1 1 4.3 
Halo blight 3 4 2 4.5 2 
Web blight 3 4 :2 4.5 
Common bacterial 
blight (CBB) 2 3 3 3 4 3.5 1 

-----------------------------------------------------------------
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Constraint AN MO MW TZ WD ZA No. of Mean for ZW2 

Sean beetle 
(ootheca} 

Bruchids 
Aphids 
Phosphorus 
deficiency 

Sulphur 
deficiency 

Land shortage 
Water-logging 
High/low temp. 
Shortage of labour 
Poor consumer 
acceptability 

Bean common 
mosaic (BCMV) 

Floury leaf spot 
(FLS) 

Low purchasing 
power 

Lack of skills 
Low market demand 
Pod borers 

(Heliothis, 
Maruca) 

Low producer 
acceptability 

Low plant 
population 

Bean scab 
Ineffective 
extension 2 

Seed storage 
Bean stem 
maggot 

Rats as pests 
Pod sucking 

bugs 
Low nodulation 
No promotion 
of crop 

Red spider mite 
Root knot 

nematodes 

2 

2 422 
1 3 2 
3 2 

1 

2 
1 3 
4 
4 4 
2 2 

1 4 

4 1 

3 

1 1 
4 
4 

2 

1 

1 
3 

322 1 
3 

3 3 
411 

1 

countries region 

4 
3 
2 

1 

1 
2 
1 
2 
2 

2 

2 

1 

:2 
1 
1 

1 

1 

1 
1 

1 
1 

4 
1 

2 
3 

1 

3.3 
3.5 
4.3 

4.3 

4.5 
4.0 
4.8 
4.7 
4.0 

4.2 

4.2 

4.7 

4.7 
4.8 
4.8 

4.5 

4.3 

4.3 
4.7 

4.5 
4.5 

3.0 
4.7 

4.3 
3.5 

4.3 

1 
3 

1 

1 

3 

1 

1 

3 

:2 
1----------------------------------------------------------------

AN= Angola; MO= Mozambique; MW= Malawi; TZ = Tanzania¡ 
WD = Swaziland¡ ZA = zambia; ZW = Zimbabwe. 

2 Data from Zimbabwe omitted from analysis. 
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RANKING TBE PROBLEMS 

The top 20 factors ('problems') were identified by calculating 
a regional mean (excluding the Zimbabwean scores), and these are 
summarized in Table 3. Among these 20 constraints, three are 
insect pests, five are diseases, and two fall directly in the 
province of plant breeding; together, these were grouped as biotic 
constraints. Of the remainder, six are concerned with soils, 
cropping systems and drought¡ two relate to technology transfer and 
two are policy issues. 

Table 3. Setting regional prioritíes among constraints 

Identified problem Mean 
Score1 

Lack of seed 1.5 
Lack of improved cultivars 1.8 
Anthracnose 2.8 
Angular leaf spot (ALS) 2.8 
Bean stem maggot (Ophiomyia) 3.0 
Drought 3.0 
Soíl acidity 3.2 
Soil infertility 3.3 
Rust 3.3 
Bean beetle (Ootheca) 3.3 
Low nodulation 3.5 
Bruchids 3.5 
Common bacterial blight 

(CBB) 3.5 
Low purchasing power 3.7 
Lack of inputs 3.8 
Pricing policy 4.0 
Land shortage 4.0 
Poor crop management 4.0 
Poor consumer 
acceptability 4.2 

Bean cornmon mosaie (BCMV) 4.2 

Rank 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

13 
14 
15 
16 
17 
18 

19 
20 

Category 

Technol. transo 
BioHe (1) 
BioHc (2) 
BioHc (3) 
Biotic (4) 
Abiotie (1) 
Abiotie (2) 
Abiotic (3) 
Biotie (5) 
Biotie (6) 
Abiotie (4) 
Biotie (7) 

Biotic (8) 
Poliey 
Technol. transo 
Poliey 
Abiotic (5) 
Abiotie (6) 

Biotic (9) 
Biotic (10) 

----------------------------------------------------------------
1 See Table 2. 
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XDBRTXFXCATXON OF CAUSES OF THE PROBLEMS XDENTXFXED ANO RELATXONS 
BET1fBD FACTORS 

Working groups were convened to analyze the major biotic and 
abiotic constraints now prioritized. It was found that neither 
p01icy nor constraints re1ating to techno1ogy transfer (Table 3) 
were amenab1e to such ana1ysis, so that they were treated 
separate1y 1ater during the workshop. The 'biotic working group' 
drafted diagrams (Figures 1-9) to show perceived relationships 
between factors that contribute to each constraint identified. The 
working group concerned with abiotic contraints quickly found that 
'soi1 infertility' was so comp1ex (Figure 10) that it was best 
broken down into its components that were found to embrace also 
other identified components, such as soil acidity, low nodulation 
and poor crop management. Other abiotic problems are analyzed in 
Figures 11-12. 

IDBRTIFXCATION OF POTENTXAL SOLUTIONS AND THEIR BVALUATXON 

During the course of analyzing relationships between factor s 
in the previous exercise, critical points of leverage which might 
be potential solutions to each prob1em were inevitably identified 
(Figures 13-18). The next step was to evaluate the potential 
solutions identified, in terms of their expected output, the 
likelihood of research being successful, the feasibility of 
conducting that research in terms of the necessary resources and 
time span, and its expected adoption by and impact upon farmers. 
Priorities were set by calculating the mean of scores assigned 
each 'potential solution' for each of the aboye five parameters, 
and an assessment of the number of years necessary to overcome the 
given constraint. These steps and the results are shown in Tables 
4-17. At this point, the working groups had surnmarized their main 
conclusions so that they could then be harmonized into an 
integrated set of research priorities, with an appropriate balance 
being given to biotic and abiotic constraints, and obstacles to 
effective technology transfer. In a plenary session that followed 
the 'brain-storming'of the working groups, the rapporteur of the 
'biotic group' drew attention to the 10 constraints that had been 
focused upon. Themes that were found in common among many of the 
constraints were access to improved germplasm, screening 
methodology, resistance breeding, investigation of pathogenic 
variation and species complexes, developing cultural control 
methods, and pilot seed schemes (Table 18). 

RESEARCH IN PROGRESS WITHIN ANO OUTSIDE THE SADC REGION, THE 
XDENTXFXCATION OF GAPS, ASSXGNXNG RESPONSIBILITIES ANO HUMAN 
RESOURCES 

The 'biotic group' surnmarized its findings (Table 19) and 
drafted recommendations for assignment of research responsibility 

5 



for the identified gaps either to National Programmes (NP) or the 
Regional Programme (RP), or a combination of the two. Estimates of 
human resources are given as a percentage of time by scientific 
discipline of national programme staff. It was pointed out in 
discussion in the plenary session that Table 19 had omitted mention 
of biotechnology which was likely to have growing significance to 
the network, to whom results would be available through CIAT. 

The 'abiotic group' approached the task somewhat 
differently, by dividing high priority research tapies into those 
of high feasibility, short-term research, those of expected medium 
duration, and those necessitating long-term commitment, to be 
tackled by national agricultural research systems (NARS) , by the 
regional netwark, or by bath (Table 20). It was noted that 
opportunities for developing ties with other networks, particularly 
in multiple cropping research, should be explored. 

In examining the recommendations together, it was observed 
that there was a larger increase in new regional collaborative 
research sUb-projects on abiotic constraints than on biotic ones. 
This was felt a fully justifiable shitt, retlectinq a growinq 
knowledge, for instance in the identification of 'hot spots' for 
screening againat specific edaphic stresses. It was not a ahift 
away from plant breeding because various abiotic constraints also 
have potential solutions throuqh breeding. 

GERMPLASM ORGAHIZATION 

A working group was convened to consider the organizational 
aspects of Phaseolus germplasm. lt was agreed that priorities for 
further local collection need to be set, noting the SADC/IBPGR 
Workshop held in Lusaka in September, 1986 on this subj ect. 
Support should be sought from ISPGR and from the SADC Regional Gene 
Bank (SRGS), and the Regional Programme's continued assistance in 
the development of medium-term storage would be required. 
Exchanges of national collections within the region may need 
assistance from the regional network, especially in funding seed 
multiplication. The SRGS is likely to be able to facilitate 
exchanges within the region in future, and regional collections 
should be shared also with CIAT, so as to facilitate crosses with 
African landraces when required. The Regional Sean Sreeder was 
seen to have an important role in guiding introductions from 
outside the region, as well as in the compilation of a regional 
catalogue of collections held in the SADC region. The group 
ratified the tentative zonation of eastern and southern Africa as 
had emanated from the bean breeders workshop in Maseru in January 
1989 (CIAT African workshop Series, No. 4), noting that neither the 
Central Atrican Zonal Sean Yield Nursery/Trial nor the 
SAZBYN/SAZBYT had yet be en initiated. This was an urgent task of 
the Malawi-based regional breeder. The AFSYAN was strongly 
supported, but it was deemed appropriate that consideration be 
given to criteria for subdivision of entries in future sets, 
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perhaps on the bases of plant habit or seed size, at least until 
more was known about ecological adaptation of genotypes. 

INSTITUTIONAL STRENGTBENING 

The key issues that were identified by a working group on 
training were 

( i) 
(H) 

(Hi) 

( iv) 
(v) 
(vi) 

Training emphasis should reflect current needs 
Achieve a balance between training ef technicians 
and graduate scientists 
Aim also at a balance between scientific 
disciplines 
The future ef workshops 
The future of monitoring tours 
Undergraduate (ESc) versus post-graduate (MSc and 
PhO) degree epportunities, within or outside the 
region. 

The main points that emerged were the following: In view ef 
current needs identified, training emphases should focus on 
research methods and production and extension, including bean 
production methods, extension-farmer-researcher linkages, and 
technology transfer. various subjects are not commodity specífic, 
so that collaboratíon with other centres ín running training 
courses on the following should be explored : weed management, 
statistical packages for agricultural research (e.g. MSTAT), 
agroclimatology, soil science, economícs and laboratory methods. 

with respect to balance between technician and graduate 
courses, it was agreed that the current trend be continued, with 
graduate training continuing at least until 1995 (Figure 19). 

Targeting ef training at specific disciplines should be 
adjusted te initiate training of trainers, first to identify needs, 
then te formulate its organization, coordination and use ef visual 
aids, directed at the emphases given aboye. 

with regard to worksheps, it was felt that future 
multidisciplinary workshops should include extensionists. 
Oiscipline-specific working group meetíngs should be convened more 
frequently. Monitering tours should be redesigned as travelling 
workshops, each focused on regional sUb-prejects ín progress, and 
each having a plan and budget, and a report with recommendatíons 
and an evaluation. 

It was agreed that opportunities at the undergraduate level 
should be sought, especially for Angola, Lesothe, Mozambique, 
Namibia and Swaziland, using universities within the regíon. It 
was noted that lusophone trainees, in particular, were at a 
comparative disadvantage, so that not all scholarships sheuld be 
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tied to local universities. Opportunities for women should 
continue, and all recipients of academic scholarships should be 
bonded to return to national grain legume programmes, to curtail 
wastage. 

In Phase II, postgraduate opportunities should emphasize MSc 
degrees. PhD opportuni ties should invol ve f ield research condueted 
in the region, and the topie of research should lie within the 
framework of the network's research agenda. 

AIl aeademic scholarships should be administered by a 
Scholarship Committee. 

TECHNOLOGY TRANSFER 

The working group 
identified 22 key points 
participation; these were 

that considered technology transfer 
in regard to a discussion of farmer 

(i) 
(H) 
( Hi) 
(iv) 

(v) 
(vi) 
(vii) 

Cannot involve all farmers 
The concept of "contact farmers" might prove useful 
What farmer selection critería should be used ? 
Parmer clubs (e.g. in Malawí) might have value as 
pressure groups 
A system of continuous contact with farmers is needed 
Links with extension indispensable 
Need to embrace a wide ranga of specialists, in 
planning, extension and administration 

(viii) The earlier technology is taken to farmers the better 
(ix) Technology needs to be able to spread immediately 

(x) 

(xi) 

among farmers : the concept of the "multiplier 
effect" is relevant 
But adoption depends on the appropriateness of 
technology 
Parmers need to be convinced personally of the 
benefit of adopting a given technology 

(xii) Researchers must review technology and 
(xiii) Researchers must discuss technology with 

(xiv) 
(xv) 
(xvi) 

extensionists who will then provide feedback, 
But extensionists must also take the initiative, 
Noting that budgets limit collaborative activities. 
Researchers need to understand the farming 
system and the constraints facing the farmer. 

(xvii) Too oiten plant breeders are concerned with the 
number of cultivars they release, not their rate oi 
adoption. 

(xviii)Useful to explore opportunities for short-term 

(xix) 
(xx) 

solutions to problems,if shown to be economic 
But consider prices oi produce, and 
The degree of commercialization of its production. 
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(xxi) strengthening of inter-institutlonal linkages is 
vital, including collaboration between a commodity 
team, the farming systems/adaptive research plannlng 
team, extension and non-government organizatlons. 

(xxii) pUblications, including extension pamphlets, are 
important. 

The Regional Programme was considerad to be able to 
facili tate more effecti ve technology transfer, firstly through 
training of both researchers and extensionists, preferably 
together. Secondly, the Steerlng Committee, and the regional 
network in general, was seen to play a key role in information 
exchange on adoption of technology, in developing methods for 
collaborative surveys, and in catalyzing pilot seed schemes. 

Seed. prod.uction 

Seed production was addressed by the working group first by 
considering case studies with beans from various SADC countries. 

The Malawi case. After 10 years, six bean cultivars were 
released and seed glven to the private seed company to multiply. 
After a further two years, the company lost interest in beans. 
Extensionists then identified small-holder farmers who produced 
their own seed, to develop an "action scheme", first with 
groundnuts, now being extended to beans. Bean seed ls inspected 
by the seed technology unit before it is sent to key bean producing 
areas, like the Mzuzu Agricultural Development Dlvislon. 

The Mozambique case. The national seed company, SEMOC, which 
is supported by the Swedish Company Swalov and by government, 
produced bean seed for the first time in 1990, seen as an urgent 
objective of SEMOC. 

The Swaziland case. The national seed multlplicatlon company I 
initiated by CIDA in 1979 and now supported by FAO, focuses on 
maize. The company is awaltlng the release of new bean cultivars, 
and short cuts to such releases are being sought. 

The Tanzania case. In Tanzania, there are national 
committees for both seed release and seed production. The latter, 
in conjunction with the Tanzania Seed Company, identify demand and 
set production, but lt ia not an effective aystem, at least for 
beans. In 1989, it was agreed that bean farmers, and perhaps other 
agencies, should take responsibillty for productlon, but lt ls 
unclear how to proceed, although pllot seed schemes recently 
inltiated, notably in Lusheto, Tanga Region, show promlse. Perhaps 
thls is a role fer the Regional Programme and Network. 

The Zambla case. CIDA support to the Zambla Seed Company, 
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tied up with the predominant bean production system, meant that 
seed became too expensive. The system, which had been modelled on 
Malawi's, differed only in that the funding involved the seed 
company too. A dissociation from the seed company is now under 
consideration. 

The Regional Programme's Role. There seem two possible ways: 

(i) Review 
focusing 

case studies presented 
on qualitative data, or 

at a workshop, 

(E) To conduct a more detailed study to collect more 
quantitative, comparable data, using standardized methods 
of collecting samples for assessment, then running 
adoption studies afterwards. Points to be considered 
would include the amount and sources of seed¡ 
opportunities for regional trade¡ opportunities for 
linking into training courses (e.g. on FAO seed 
schemes) . 

A question was raised as to how best to address emergency 
needs of several tons of seed in bulk, of appropriate cultívars, 
notíng that it is usual that aid deliveríes are of ill-adapted or 
unacceptable cultivars. It was recognized that the AFBYAN was 
potentially useful in guiding varietal choice, but no firm 
conclusion was reached on how to respond to such a situation, as 
currently prevails in Mozambique. 

SUSTAINABILITY OF THE BEAN NETWORK 

This 
(i) 

working group considered two fundamental questions : 
What should be in place at the end of a seven year 
Phase 11 so as to ensure that the bean network can 
continue? 

(ii) What action needs to be taken during Phase 11 to plan 
for that? 

The main points agreed upon to answer the first question 
were the following: 

(i) 

( E) 

The minimum that should remain in place are the 
Steering committee, mechanisms for continued information 
exchange including workshops, regional exchanges of 
germplasm including regional nurseries and trials, and 
collaborative research sub-projects in selected topics. 

Sub-project leaders would be responsible for seeking 
small grants, coordinated by the steering committee, and 
should assume full responsibility for regional activíties 

10 



on the topic. 

(iii) A network coordinator should remain in place. Options 
include the recruítment of a NARS scientist on a 
part-time basis, with or without rotation¡ a 
full-time scientist funded through SACCAR¡ or a Pan 
African coordinator, under a broader umbrella (e.g. 
PTA) . 

Aetion to be taken during the next seven years 
inelude the following: 

should 

(i) 
( iil 

(iii) 
(iv) 

(v) 

(vi) 

(vii) 

(viii) 

(ix) 

Plan to complete most training for most countries. 
Sensitize governments to the consequences of lost 
human resources ( + SACCAR) 
Assess all equipment needs now. 
Develop and document suecessful eollaborative research 
sub-projects, including an economic evaluation of 
benefits to individual countries. 
Develop the role of sub-project leaders, taking prímary 
responsibility for collaboration around the research 
topie, including regional nurseries, training courses 
and travelling workshops. 
Plan for an operational review at mid-term during Phase 
IL 
Sensitize governments to the economic importance of beans 
through conducting joint studies (NARS¡SACCAR/CIAT). 
Draw up national research action plans, to ensure that 
the limited funds available to NARS are used effectively, 
catalyzed by the Regional Programrne if necessary. 
Ensure that such national plans inelude emphasis on 
research-extension liaison, and that governrnents 
inerease commitrnent to support operation and maintenanee. 

CONCLusrON 

Following presentations by ea eh of the working groups, the 
consensus of opinion expressed by delegates was that the 
workshop had been an excellent exercise, and a truly 
partieipative one. It was important to set research priorities 
and identify gaps, and it is important that the participants 
had started to look at a future without donors. 
Sustainability is a majar concern, and it is fully appropriate 
to begin addressing this now. Greater publicity of the 
regional network seems warranted so as to make policy makers 
more aware of the potential sustainability of a decentralized 
model sueh as a regional network, as well as its increased 
economie efficiency, through collaborative research. Above all, 
sustainability seems most likely to be assured if the network 
pays extra attention to making impacto 
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Table 4. POTENTIAL SOLUTIONS TO THE LACK OF IMPROVED CULTIVARS 
(Constraint No. 2) 

POTEHT~ SOLUTIONS EXPECT!ti) OUT'PU'l' :LIKtLI-: FEAS181~lTY : FARMeR :IMPAéT:PRIOJITY;TINING 

;üOOD OF:-----M-----------~:ADOPTION: RAHK1 (YRS) 

:$UCCESS:RESOU~CE$: T1ME 

: (1-<'1 : (1-3) (1-3) (1-3) 

-------------------~~-----:-----~~---------------:-------:-~-------:--------i--------:------:--------:-------

Human a •• ourcé 

developaont 

S~rong.r breediog 

progJ"amm •• 

1 2 3 N/A 1 1.4 7 

-._-----------------------;----------------------:-------:---------:--------:-_._----¡------:--------:-------

Oermplaam access Accelerated 

development 01 

improved cultivara 

2 3 N/A 1 1.4 7 

--------------------------:----------------------:-------:---------;--------i--------:------:--------¡-------

Str.ngthen ~xt.nsion 

farmer : re.earch 

IlIIpl'ove seed 

avdlábili ty 

\!Iell targeted 

cu1ti\fárS 

lIetter acceSB to 

2 3 

2 2 

3 1 1 2.0 7 

3 1 1 1.8 7 

_______ ~~. __________ ~ _____ :--~-~~-----_--------_-:----~ __ :--------~:~--~----:-~~-----:------:--------:---~-.w 

Str.ngthen breeder-seed 

produc:er 11nks 

lmprove seed storage 

aethods 

lmproved lSeed 

qua1ity 

Availability af good 

qval:i ty seed 

1 2 

, 2 

N/A 1 1.4 • 

3 1 2.0 7 

~--------~~--------~------;----------------------:-------:---------:--------:--------:------:--------:-------

Bruchid Control necre~sed loases 3 1 1 LS 7 

1 Mean oí acores of the five a$$essment criteria shown in precediog co1umns. 
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Table 5. POTENTIAL SOLUTION TO ANTHRACNOSE AND ANGULAR LEAF SPOT 
(Constraints No.3 and 4). 

POTENTIAL SOLUt¡ONS EXPECTED OUTPUT 

DevelOp rll!sistant 

cultivars 

: LIJ<ELI- ~ FEASllU.LITY 

:HOOD OF:-------~--M-------:APOPTIONl 

:SUCCESS:RESOURCES: TIM! 

: (1-3): {l-3) (1-3) (l-3} : {l-3} 

1 

11 ) 

2 

(2) 

2 

(3) 

1 

( 1) 

1 

(1) 

1.. 

(1.6) 

(no) 

S 

(7) 

-----------~--------------:----------------------;-------:---------:--------;--------:------¡--------i---··--

Impró'ITe research Improvad scrsening 1 

11) 

2 

(2) 

1 

(1) 

N/A 

(N/A) 

2 

(2) 

1.2 
(1.2) 

3 

(3) 

----~---------------------:----------------------:-------:---------;--------:--------:-~~~--:--------r~------

Improve research methods Improved screening 1 2 

(2) 

2 

13) 

N/A 

{N/A) 

1 

(2) 

1.2 

(1.6) 

s 
(7) 

-----~--------------------;----------------------:-------:---------:--------:---._---:------:-_._----:--_.~.-

Integrated disease 

ttl4nagement 

Reduced loases 2 

(2) 

1 

( 1) 

3 

(3) 

1 

(1 ) 

2 

(2) 

1.8 

(1.8) 

7 

(7) 

~---------------------~---;---~------------------:-------:---------:--------:--------:------:----_._-!-------

Acces$ to clean seed Reduced lcsses 2 

(2) 

1 

(1) 

1 

(1) 

1 

11) 

2 

(2) 

3 

(3) __________________________ ; ______________________ ; _______ : _________ : ________ : ________ : _____ .:M _______ :_.~ ___ _ 

Study pathogenic 

variatiQn 

Improved under­

standing leading to 

$tabili~ed resistance: 

1 

11 ) 

3 

(3) 

-------- -"""-------- ~"-~ 

13 

3 

(3) 

N/A 

(N/A) 

2 

(3 ) 

1.8 

(2.0) 

7 

(7) 



Table 6. POTENTIAL SOLUTIONS FOR BEAN STEM MAGGOT (Constraint No. 5). 

POTENTI~L SOLUTIOUS EXPECTED 001'N,.'T :LIXELl-: FEASIBILITY : FARMER :IMPACT:rRIORITY:TIMINQ 

:HOOD OF:---------------~--:ADOPTION: RANK {YRS} 

:SUCCESS:RESOURCES: TIME 

(1-3) : \ :-3) (1-3) {l-3) : (1-3) 

------------------------ :----------------------:-------:---------~--------:--------:------:--------:-------

Study species complex Understanding species: 

complex 

, , NA 3 2.0 7 

--------------------------:----------------------:-------:---------:--------:--------:------:--------:-------

Germplasm evaluation 

Screening methodology 

Ameliorate environment~: 

stress 

Blo1ogical control 

Resistant 'cultivars 

Il'I'.prcved ¡¡¡v.üuation 2 

IPI~ 2 

lf'M 3 

3 2 1 1 2.0 1 

3 3 1 2.0 7 

J 1 2.0 7 

, 3 2.6 7 

----~-*-------~~----------:--------------~-------:-------:--~------:--------:--------:------:--------¡~-~~---

Cul tur'al control :'P!"l 3 2 3 2 2.' 7 
________ ~ ________________ ~,~------~---_------~---:---- ___ ; _________ : ________ : ________ : ___ w __ : ________ : ______ _ 

Chemical contrel 

(seed dressi.ng: 
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Tabla 7. POTENTIAL SOLUTIONS FOR DROUGHT (Constraint No. 6). 

POTENTIAL SOLUTIONS EX~tCTED 001PUT 

Tolerant cultivars (cvs) New cultivara. 

Ridging Reco;:n;nendations 

: LlKELl-: FEASIBnlTY 

:HOOD OF:******-----~~-----:ADOPTION: 

:SUCCESS:RESOURCES: TIM~ 

: {1-3) \ 1-3) (1-3) {1-31 

2 1 

1 2 1 3 

(no) 

(1-3) : 

1 1.4 6 

1 1.6 4 

-----------~-------------:----------------------:-------:---------:--------:--------:------:--------:-------
Minimum tillage 

Tolerant cyltivars to 

peste and diseases 

Í(Qcommendatioos 

N~w cultivara far 

ear':"y planting 

, 2 

, 2 

2 2 1 1.8 5 

1 1 1 1.4 4 

-------------------------:----------------------'-------:---------:--------:------~-:------:---.----:-------
Afforestatlon N/A N/A N/A : N/A "/A N/A 

---------------------~---:---------~------------:-------:---------;--------~---~----:------:--------:-------
Agroforestry ,,\groll. recomme.ndations: , , 3 2.2 

-----~~---------------;---~---:---------:--------:--------:------:--------:-------
organie manure FYMJGreen manure. 

r.:rop nn.idues 2 2 

--------_ .... _-_ .. ~ -------

15 
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Table 8. POTENTIAL SOLUTIONS FOR SOIL ACIDITY (Constraint No. 7). 

EXPEC1!D QUTPIJT :LIKiLl-! FEASIBILITY : rARMER :IMPACT:PRIORITY:TIMING 

:»ooD OF:~-----------------:ADoprION: RANK (YRS) 
:SUCCESS:RESOURCES: TIME 

: (1·3) : 11-3) (1-3) (1-3): 

--.. ----------------~----:----------------------:-------;---------!--------:--------;------;--------;-------

Liming Recommendaticns 1 3 2.0 • 
-------------------------!----------------------:-------~---------;------~-:--------:----~-~--------:-------
Rack phosphate Recommendatians 2 1 1 2 2 1.6 5 

----.. -------------------:----------------------:-------:---------!--------:--------¡------:--------¡-------
Tolerant cultiv.ra to 

Lo\ol pH New cultivar s 1 1 1 2 1.2 • 
.... --------------------~:-------------~--------:-----~~:--~------:--------:--------:--~---:--------:-------
TruddU •• 

Toler~t cultivars to Fe; New cultivara 3 3 3 1 7 

-------------------------:----------------------!-------:---------;--------;--------[------;--------:-------
Tolerant cultivars to Mn Tolerant cul t:i van¡¡ 2 2 2 1.8 s 

Tolerant cultivars to Al Tolerant cultivars 2 2 , 1 2 1.8 • 
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Table 9. POTENTIAL 
(NUTRIENT 

SOLUTIONS 
CONTENT) 

FOR SOIL INFERTILITY AND LOW 
(Constraints No. B and 11). 

NODULATION 

POTENTIAL SOLUTIONS 

Fertilization 

EXPECTED OUTPUT 

Non Qcidifying inorg 

fertilizar 

ReC-otm::éndatiónS 

: LIKELI-: FEAS161LITY 

(1-3): (l-3) 11-3) 

1 1 

{'fRS} 

11-3) 

2 1 1.2 • 
_~ ________ ww _____________ : _______ ~ _____________ ~: _______ : _________ : ____ ~ ___ :--------:------:--------:-------

Organic manuring FYM/green manure 

Recommendations 2 2 2 2 1 1.8 6 

-------------------------;----------------------:-------:---------:--------:--------:------:--------!-------
Deep-rooted crops 

... trees 

Biologóical Nitrogen 

Fixation 

cropping systems 

REílccrr.m<:!ndatio .. s 

Cultivara + strains +: 
inoculation methcds 

2 2 

1 

2 1 2.0 10 

1 1.6 

-----~-------------------:-------------------~--~-------;------~--:---~----:--------:------:-~------:-._----
Agroforestry Cropping systems: 2 2 2 2 1 2.0 10 

Hecommendations 

------------------------- ----------------------:------- ---------:-------- -------- ------ -------- -------
LMd and crop hUS:b;mdttry : Jl,grollomic 

RecolnUlt:or,dat ians fer 

ercsion 

Mulching l\grullomic 

fiecom .. "nEmda tions 

2 2 

2 2 

2 1 1.6 5 

2 1 l.6 5 

_______________ ~ _________ :-----------A----------:----- __ : _________ : ______ ~~:~---~---:---~~~:--~-----:-~-----
CUl tivars tolerant to New cultivare 

low f' 2 2 2 1 2 "8 6 

~_._---
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Table 10. POTENTIAL SOLUTIONS FOR RUST (Constraint No. 9). 

POTENTIAL SOLUflONS EXPECTEP OUTPU1 :LIKELI-: FEASI8ILITY : FARMÉR :IMPACT:PRIORITY;TIMING 

~HOOD OF:--~-------_w_-----:ADOPTION: RANK (YRS} 

;sUCCeSS!RESOURCES: TIME 

: (1-3): 11-3) (1-3) (1-3) : (1-3) 

-------------------------:----------------------:-------!---------:--------:--------:------:--------:-------

Access to germplasm 

lmprove r$search 

resources 

lmprove reaearch methods 

Integrated disease 

managem.nt 

Study pathcyenic 

var1ation 

Oevelop ~esistant 

cul t i 'lars 

Improv~d $creen!ng 

lmproved screening 

Reduc ... d lcsses 

¡mpruved under­

standing leading to 

stab .. lized resistance; 

1 

1 

1 2 

2 1 

1 3 

---- ,----_. 
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1 1 2 1.2 3 

1 N/A 2 1.0 3 

2 N/A 2 1.4 5 

1 2 1.6 7 

3 N/A 3 2.0 7 



Table 11. POTENTIAL SOLUTIONS FOR SEAN SEETLE (Ootheca) 
(Constraint No. 10). 

POTEN'J'lAL 

SOLUTION 

Bt"eed for 

Re.iatance 

EXPECTED QUTPQT 

Resistant CVs 

: LIXELU1OOD: 

:OF' RES. 

:SUCCESS 

3 

HASIBILITY 

------- _ .. _-----
TIME : RtSóURCES: 

(1-3) (1-3) 

FARMER IMPACT PRIORITY: 'l'IMINQ 

ADOPT. RANK :1992-99 

'nARS 

(1-3) 

1 2 2.4 15 

--------------:-----------------:----------:-------:----~--~~:-------~:--------¡-~~------:--------: 
Bread f.o. 

Tolerance 2 2 2 2 1.8 7 

--------------:-----------------:----------;-------:---------!--------:--------:---------:--------: 
Indigenol.ls Lo'W ccst control: 

Plant prodycts: methods 2 1 2 ,.8 5 

--------------i-----------------;----------;-------;---------:--------:--------;---------:--------: 
Cultural 

control 
, 

----, 

AgronolUy 

Recommendations 1 

19 
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Tab1e 12. POTENTIAL SOLUTIONS FOR BRUCHIDS (Constraint No. 12). 

POTENTIAL SOLU710NS EXHCTED OUTP!)T : LlKE:"L-: FEAS! BILlTY : fARMER :lMPACT:PRIORITY!TIHING 

:HÓÓD OF;------------------;ADOPTION! 

:SVCCESS:RESOURCES: TIME 

: (1-3); (1-3] (1-3) 11-3) : (1-3) 

_K (y",,) 

-------------------------;----------------------;-------;---------;--------;--------:------:--------:-------

Develop reslstantl 

adaptable cultiv~rs 

Develop approprlate 

storage f~cilitiés 

Study species 

Reslstant cultivara 

Lo .. cost stü:rage 

r.;lcllities 

Ur.ó""rst<tn¿ specie$ 

com¡:.olex 

2 

1 1 

1 2 , 

20 

1 1 1.2 7 

2 2 1.4 5 

N/A 2 1.4 7 

, 
--'--



Table 13. POTENTIAL SOLUTIONS FOR COMMON BACTERIAL BLIGHT 
(Constraint No. 13). 

POTENTIAL SOLUTIONS EXFECTEO OUTP'J'!' FEP'$IBILlTY 

:UOOD OF:------------------:ADOPTION: IWIK 

11-3) : (1-3) 

(YRS) 

-------------------~~--~~:---------~~--~-----~--:-------:---------:--------:--------;-----~:--------:----~~-

Bre~d for resistance Resi$~úh~ cultivars 2 2 3 1 1 1.8 7 

-------------------------:----------------------:-------:---------:--------:--------:------;--------i-------

Develop pilot seed 

production schemes 

c:leólH seed 2 2 , 1 1 1.6 5 

----------------~--------:----------------------:------- ---------:--------:--------:------:-------~:-------

Study nature of 

pathogenic varlation 

Unclel'stand pathogenic' 

V<1It'Lltion 

2 2 

21 
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Table 14. POTENTIAL SOLUTIONS FOR LAND SHORTAGE (Constraint No. 17). 

POTENT1AL SOLUTION~ EXPEC:"EO OVT.PUT : :":KEL1~; FEhSl/:HL1IT : FARMER : lMPACT: PRIORITYl TlMING 

;HOOD QF:---~·----------~--:ADOPTION: RANK (YRSl 

; SIJC('ESS: RESOURCES ; 

, (1-3) íl~3) 

TIME 

(1-3) 

-------------------------:----------~-----------:-------:---------:--------:--------:------:--------:-~-----

1. Multiple Z'Téppiny 

coftee/Tea 

,Agr-or,. 1:tlcommendations; 

fOl' ~stat;¡s 1 2 1 1.2 4 

-------------------------;---------------------- -------:---------:--------:--------:------:--------:-------
Banana.s I1sta'!:!!'/small 

1 1 1.2 3 

-------------------~--- .. ---- ------._-----._-- -------:---------;--------:------~-:------:--------:~--~---
Sugarcane 1 2 2 1.4 4 

-~--------------_._----~~ -~---------~----------'-------;---------:--------:--------;------:--------:-------

Tobacco Estat.lo's/small 

fanllWn¡¡ 2 1 2 1.6 • 
--.-----------------_._-~,----------------------: .. -----:---------:--------:--------:------:--------:-------

Mal..t./SOT.;¡hum 2 1.2 3 

-------------------------,-------------~------~ , -------: ------ --- . -- ------ , -- ------: - -----: --------: -------
Cassava 1.2 4 

_______________ ~ _____ ~ ___ ' ___ w ____ ~ ____________ ,-------,---------:----~~--:--------: ______ : ________ : ____ ~ __ 

2, Agrofoyestry 

(Taun'3yd ~ syst.t:'n, 

Val ley bott>J(ll$ 

; "nimba" l 

2 2 2 1.8 7 

,------------------~---:-------:--------~ ---_.~--:--------:------:--~-----:-------

3 z 2 2.0 5 
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Table 15. POTENTIAL SOLUTIONS FOR POOR CROP MANAGEMENT 
(Constraint No. 18). 

POTENTIAL SOLUTIONS EXPECTED OUTPUT :LIKELI-: FEASIBILITY 

:HOOO OF:------------------!ADOPTION: 

:SUCCESS:RESOURCES: TIME 

(1-3) (1-3) (1-3) (1-3) : (1-3) 

RANK (YRO) 

-------------------------:----------------------:-------:---------:--------:--------:------:--------:-------

Research focused on 

farmers' problems 

Adoptable 

recommendations 

1 2 2 1 1 1.4 4 

-------------------------:----------------------:-------:---------:--------:--------:------:--------:-------

OFR/farmer participation Quicker 

acceptability 

1 2 2 1 1 1.4 3 

-------------------------:----------------------:-------:---------:--------:--------:------:--------:-------

Extension - r@search 

and farm@r linkages 

Bett@r and more 

rel@vant 't@chn. 

transfer@nce 

2 

23 
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Table 16. POTENTIAL SOLUTIONS FOR POOR CONSUMER ACCEPTABILITY 
(Constraint No. 19). 

POTENT1AL SOLUTIONS EXf'ECTED OU1'PUT : 1.IKEL1-: fEAS16LLITY 

;HOOO OF:--~-------------~-:~DO?TION: 

:SUCCESS:R~SOURCEg: Tj~E 

: (1-3): (1-3) (1-3 ) (1-3} : (1-3) 

RANK {YRS) 

_________________________ : _____ ~ ________ ~ _______ ;----- __ : ___ w _____ ' ________ : ________ : ____ ~~:--------:-------

Establish consumer 

preferlitnces 

Setter targeted 

cultivara 

1 1 2 1 1 1.2 • 
-------------------------:----------------------;-------:---------;--------;--------:------:--------:-------

calleat and combine 

gennplasm 

¡ Widen diveraity 1 

24 

2 N/A N/A 1.7 5 

, 
--



Table 17. POTENTIAL SOLUTIONS FOR BCMV (Constraint No. 20). 

POTENTIAL SOLUTIONS EXPECTEi) o\J1'f'U't :LIXELl-; YEASIBILITY : FARMER :IHPACT:PRIORITY~TIMINa 

;HOOD OF!------------------:ADOPTION: RANK (VIS) 
;SUCCE$S;RESOURCES; TIME 

: (1-3) : t 1-3j {1-3) (1-3) : (1-3) 

-------------------------:~---------------------:-------:---------:--------:--------!------!-_._----:-------

ldent.ify ",nd 

has te 

Elimih8tion of 

..,Ud hosta 

3 3 3 2.8 7 

-------------------------!----------------------:-------:---------:--------:-------~:-~~~_.:-~._----:-------

*esi$tant cultivara 1 1 1 1.4 5 

-------------------------:----------------------!-------;---------:--------:--------:------:--------:-------

ldetltlfy vector' control Mon, effective 3 3 2 2.6 7 

methoos c(íllt.:n>l 

____ ~~ __________ ~ ________ ~h ____________________ :-------:---------:--------:----____ :------:--------:-------

study etrain var1ation Understand 

pathogenic 

variatior. 

1 
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Table 18. BIOTIC CONSTRAINTS IDENTIFICATION OF COMMON 
THEMES AMONG POTENTIAL SOLUTIONS TO INDIVIDUAL 
CONSTRAINTS! 

;CONST~AINT ACCESS ro 
(RANfi) 

{MPROVED 

C'PLASM 

Acce;ss 

: SCREENINO : 

:ME'l'HOOOLOOY: 

IMPROVEO 

CULT:'v.i'i.RS 

(2 j 

1.4 

:~~----~~---:------------

REsrSTANCE: 

Bt<EEDING 

ANT 

(3) 

ALS 

(4) 

1.6 

BSN 

(5) 

2.0 

1 . :2 ; 2. o 

RUS! 

(9) 

1.2 

1.0 

OOTHECA :SRUCHIDS: ces :CQNSUMER BCMV: 

¡lO) (12 ) (13) :ACCEPT­

:ABILITY 

(18) 

1.7 

(20) : 

:-------:------:-------;----------;--------:-------;---------:-----; 

2.4 1.2 1.6 1.4 

: ___________ : ____________ : ___ w ___ : _______ : ______ : _____ aM: __________ : ________ : _______ : _________ ; _____ : 

!t>!LOT SEtO 

SCHEMES 

OEVELOPINC: 

CULTURAL 

CONtl10L 

MEfHOOS 

VNDERSTAN-; 

DING 

NUHOCENIC; 

VARIATlON/: 

SPECIES 

COMPLEXES 

Ip' . rlor1ty 

1.6 

rank 

1.& 1.4 1.6 1 

,------,------- ----------:--------;-------;---------:-----: 

1.8 2.0 ? 2.7 

--------.- -------- -------:-----~~--,-----

.ti :t.0 2.0 2.0 '" LB 1.4 

~-'--'----- ---

scores (see Tables 4,5,6,10,11,12,13,16 and 17) 
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Tabla 19. BIOTIC CONSTRAINTS: 
OUTSIDE THE SADC REGlON, GAPS 

IDENTIFICATION OF WORK IN PROGRESS WITHIN AND 
IN RESEARCH, RESPONSIBILITIES AND RESOURCES. 

l<egional : Extr6~l:'oeg.i(!n&1 :N.(I¡tional :Aeademic :Linka 

coll.bol:'btive :linka (Aleiea) :programme :Scholar- :oytsid~ 

reSeeren 

fiub-projectn 

Estab. importancelEast A!rica 

:activities:ships ;Afric.a 

IBJ\T; 

G.aplt ~si9ned Re$pon~ibl1itjas ltullwm Relliouree6 

!(% time/diseipline/N4tion.l 

F'l"<:I9r&m_) 

;ANT .. diat:ribution. Gub·project 

Raee prevalance 

;Tz.. res. 

:$creen. 

:~a $Creen 

;ANT. dif!-;PethQgen!c variatjcn. ;- Pan Africart 

;erentiel$ :Sreeding for il.NT res; :~ Np/~p NP 

:0.1 PethQlogifit 

t~, KA. TZ. AH!O.OS Sreedel:' 

Re51.t. Screening:OLR sub-project:{poor 

;- cult:. C<!lntt'ol : !Pl\DN] :methcd-

(millturts) 

;ALS : - sereening 

M3lawian 

genll. 

:ology) 

:t'JLR vub-prQject :T" res. 

[PADN') :liIcreen 

: (TALSU) 

: Za screen 

: RUST: : E.at. A!ric.!l ;Screening !Ph.t) 

:aub~pccject. -7, : theaia 

:BAI.SlT 

:clHsr( 

: B\.lt1d8 

:Pilot $~e~ .eh.me: 

:Screeniog m.thods 

:rathogeoic vari.tion. 

~rilQt veed acheme 

:ALS, diff-!Breeding for ALS Res. 

!erentiala :Xmpr~v. scceening 

meth()(ls 

; Nebrá$Kb 

:l1aiUfl 

:Cultural control 

met,hods 

: R.!lee llulppio'9 

;lnadequat.e acre.níng 

_Za : {Ethiopia)!Ru5t diff-;Cultural ecntol 

; (Ent Afde. -Mw :erentiab ! m.ethcds 

:Regicn.l Ru&t ;Cultivllr 

!lf\Ira·l ¡mixtures 

-Mw 

:CBS : E,íl$t Alrlea :Screening :Ph.D va ;Sreeding lor esa 

:aub .. project. :thea1a , 
r-•• iatance , 

: (UJ\CBB") : (Uganda) :Pilot aeed .cheM~ 

:~ethogenic variation 

unknown 

RP •• } Hura.rías 

NP!RF 

: ~ Sub~pTojec:t 

Ni>!RP 

UP!RP 

UF!RP 

:- S\1b-project 

'P 

]- NP/RP 

: ~ NP/RP 

:- NP/RP 

: - HP/RP 

:- NP/RI' 

SADCC ~ub-project 

: and Pan Africa zub-project 

:0.5 X 10 

:0.5 X 10 

:0.5 X 10 

:0.2 x: 10 

:0.1 X :% 

¡O.2 X 10 

:0.1 X 10 

'.0 
0.5 IIreeder 

0.5 Agronomist 

2.0 Seeda specialiat; 

0.2 P.tholo9ist 

2.0 Pathologiata 

1.0 Breeder 

:0.02 X 10 • 0.2 A9ronomiat 

:0.05 X 10 • 0.5 Patholcgiat 

:0.1 X 10 .. l.0 T:nining 

p.t.hologiat 

:0.02 X 10 • 0.2 

Agro\'\ollliat 

:0.1 x 10 • 1.0 8r .. d.er 



. 
~ • 

"1" . 
=w'~' .. ~ . ~ 

:1 :.: .. ...... ::1:: 

... H : " l 1 i 1 " ..L ........... H 

I ~ .. 
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Table 20. ABIOTIC CONSTRAINTS : IDENTIFICATION OF HIGH PRIORITY RESEARCH 
AND ASSIGNMENT OF RESPONSIBILITY '1'0 UNDERTAKE 1'1'. 

l. High priority and high feasibility (short-term research) 

Resear-ch topic 

Fertilization in existing systems, 
including nutr-ient budget. 

Cultivar-s toler-ant to low soil pH 

Multiple cr-opping with tea/coffee 

Multiple cr-opping with banana 

Multiple cr-opping with wheat/barley 

Multiple cropping with cassava 

Multiple cropping with ~ugar cane 

Workshop on informatian exchange 
training course 
surveys and implementation of regional 
case s tudies 

Focus on farmer pl'oblems 

Farmer participative l'esearch 

training and implementation 

Cultivars tolerant ta drought 

Cultivars resistant ta insect pests and 
diseases, for draught avoidance 

29 

Assigned responsibility 

NARS/Networ-k 
(ZW) 

Networ-k 

NARS 

NARS 

Network 

NARS 

NARS 

RP 

NARS 

NARS 

Network - NARS 
(continued) 



Table 20. (Continued), 

2. High prioríty medíum-te~n researeh 

Research topie 

Organie manuríng (nutrients. drought) 

Biologícal nitrogen fixation 

Land and erop husbandry 

Rock phosphate 

Cultívars tolerant to low P 

Cultivars tolerant to high Mn 

Cultivars tolerant to high Al 

Ridgíng techniques against drought 

Mínímum tillage (drought. soí1 erosion, 
labour) 

Multiple cropping with rice 

Multiple cropping with tobacco 

Agroforestry with Taungya system 

Extension/Research/Farlller linkage 

3. High priority long-te~ research 

Assigned responsibility 

Network - NARS 

Network - NARS 
(continued) 

Network - NARS 
(Tz) 

Network - NARS 
(Za. Tz) 

Network - NARS 
(Pan-African) 

Network - NARS 
(Za) 

NARS 

NARS - Network 
(information 
exchange) 

NARS 

NARS - Network 
(case studies for 
workshop) 

Research tupie Assigned responsibility 

Deep-rooted crops Imd tl'ees NetworkfICRAF 

Exploiting valley bottUlllS ("dimbas") Network/AVRDC 
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Fig.l Constraint No. 2 LACK Of IMPROVED CULTIVARS 

Low crop 
Bruchid priority 

POOl' storage 
methods 

damage 

High cost/access 
to credit 

Poor 
storage 

Inadequate 
seed 

multiplication 

Lack oC seed 

LACK OF IMPROVED 
CULTIVARS 

Lack of adapted 
cultivars 

Poor access 
to germplasm Inefficient 

breeding 
programmes 

Cost oC 
seed 

POOl' breeder-seed 
producer links 

Improved cultivars 
u.nacceptable 

Poor researoh 
-extensjon­
farmer links 

Limited human 
resources 
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Fíg. 2 Constraints Nos. 3 and 4 ANTHRACNOSE ANO ANGULAR LEAf SPOT 

Pricing/credit 

Economics 

Low 
purchasing 

power ¡-~~---J No ehemieals 

Dirty seedf-----I 

Saving 
seed 

Lack of 
seed 

ANTHRACNOSE I 
ALS 

Haces 

Access to 
germplasm 
inadequate 

32 

Infrastructure 

Lack of protective 
cropping practices 

Lack of resistant 
cultivara 

Inadequate utilization 
of resistance sources 

Refie;¡rch 
resources 
ínadequate 

Inadequate 
screening 

Poor methods 



'-" \ '-" 

Reservoir 
problem 

Late and 
staggered 
plantíng 

---l 

Integrated 
management 

Research 
prlority 

Biological 
research 

~ 

~ 

Environmental 
stress 

B S M .-

,i 

Inadequate 
attention 

Limited 
human 

resources 

~ 

Fig. 3 Constraint No. 5 BEAN STEM MAGGOT 

I 

Acceas to 
germplasm 

Susceptible 
varieties 

Speciea 
complex 

Improved 
screening 

methodology 



w 
p. 

Fig. 4 Constraint No. 9 RUST 

Low purchasing 
power í 

Economics ./' 

Infrastructurel 

No use of 
1. fungicides 

R U S T 

I 
Prieing/Credit 

" ........- I 

/~ 
Ineffeetive 
cultural 

control 
methods 

Raees and potential 
breakdown of 
resistance 

Lack of resistant 
cultivars 

Inadequate utilization 
of sources of 

resistance 

Peor access to 
germplasm 

Inadéquate 
research 

resource.s 

Inadequate 
screening 

Poor 
methods 

Insufficient 
research on 
integrated 
disease mana-
gement 

'--



LV 
lJ1 

Little 
research 

No host 
resistance 

Non - use of 
pesticides 

High cost 

Fig. 5 Constraint No. 10 BEAN BEETLE (Qotheca spp.) 

Pest li ttle 
known 

Staggered 
planting 

BEAN BEETLE 

Need for 
fresh 

vegetable 

No ploughing 
after harvest 

Lack means 
(hoes) 

No 
knowledge 

Risk 
avoidance 

No 
rotation 

Poor 
sanitation 

L/stock 
feed 

Poor 
extension 

Land 
pressure 



w 
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Fig. 6 Constraint No. 12 

Limited research 

Resistance sources 
in wildtypes, neces­
sitating breeding 

No resistant 
cultivars 

High cost 

B R U C H lOS 

Poor storage 
facili ties 

and 
management 

At.titude 
to crop 

BRUCHIDS 

Inappropriate control 
methods 

Limited use oC 
control methods 

Late harvesting 
and 

seed processing 

Labour constraints 

Farmer 
priority 
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Fig. 7 Constraint No. 13 

Unavailability 
of l'esistant 
cultival's 

Impropel' 
sCl'eening 

e B B 

farmers use ') Infected 
seed own seed 

Certified 
seed 

unavailable 

Cel'tified 
seed 

expensive 

COMMON BACTERIAL BLIGHT 

Limited 
l'esources 

Lack of 
rotation 

Land 
pressure 



LO 
00 

Limited consumer 
Ceed back 

POOl" knowledge 
of 

cookability 

POOR CONSUMER 
ACCEPTABILITY 

t-lide range 
of consumer 

preferences 

Undesirable gene 
línkages 

InsufCicient information 
~I avaílable to breeders 

Seed size, cOlour, 
flavours, cooking 
and keeping times, 
broth colour and 

texture 

Fig. B Constraínt No. 19 POOR CONSUMER ACCEPTABILITY 
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F i g. 9 Constraint No. 20 B C M V 

Limited availability 
of resistant cultivars 

Certified seed 
in short supply 

Infected 
seed 

farmers use 
own seed 

Information on necrotic 
strains and resistance 
only recent 

B C M V 

.~--------

Certified seed 
expensive 

Virus 
strains 

Limited use of 
cultural control 
methods 

Incompatibility 
with 

cropping system 
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Fig. 10 Constraints Nos. 7, 8 and 11 SOIL ACIDITY, SOIL INFERTILITY AND LOW NODULATION 

Acidifying 
fertilizer 
application 

SOIL 
ACIDITI 

Popu1ation 
growth 

Toxicities 
Mn, Al 

High 
temperature 

Short fallow 
and no ground 

cover; 
deforestation 

Cultivation 
method Poor 

nutrient 
retention 

Physical and 
chemical 

composition 
of 5011 

Burning 

content 

Crop 
removal 

Lack of 

Leaching 
and 

volatilization 

Erratic 
rainfall 

Poor land 
husbandry 

Parent 
material 

Cropping 
systems 

Cultivara 

Inoculation 
method 



.¡:.. 

..... 

Erratic 
rainfall 

Deforestation 

Low soil OM 

Low water 
holding 
capacity 

DROUGHT 

Labour 
shortage 

Fig. 11 Constraint No. 6 

Poor soi1 
structure 

Late sowing 

Cvs susceptible 
to pests & 
diseaees 

DROUGHT 

Tillage 
practices 

Susceptible 
cultivare 

Harvesting 
purpose 
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Fig. 12 Constraint No. 17 

Land allocation 
policy 

Population 
pressure 

LAND SHORTAGE 

LAND SHORTAGE 

Land tenure 
system 

Unproductive 
technology 

Land 
degradation ~ I Poor soi1s 

Exter,s i ve 
farming 
practicas 

Inadequate 
extension 

Insufficient 
and 

inappropriate 
research 

Labour 
shortage 

Unavailability 
of input s 
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Selectiva el" 
decreased 

burning 

..... ~ 

Green 
manure 

/ -Fertilization Organic 
(inorganíc) manure 

\ / ~ / Deep reoted 
Higher 

~\ 
" crops/trees 

nutrient 

1--=7'" content 

~ 
Increased 
seil pH 

Improved 
nodulatien /' 

" 

Stress Erosion / 

tolerant control " Agroforestry 
cultivare 

\ 
~ Land/crop 

\ husbandry 

Mulching 

Fig. 13 POTENTIAL SOLUTIONS TO COMPONENTS OF SOIL INfERTILITY 

1. LOW NUTRIENT CONTENT 

Crop 
residue 

Seed 
inoculatlon 



". 
". 

Use non­
acidifying 
fertilizers 

Reafforestation 

DECREASED 
SOIL 

ACIDITY 

Acid 
tolerant 
cultivars 

Reduction of 
leaching 

Lime 

Rock 
phosphate 

Incorporation of (legume) 
crop residues 

Fig. 14 POTENTIAL SOLUTIONS TO COMPONENTS OF SOIL INFERTILITY 

2. SOIL ACIDITY 

OM 
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'" 

Minimum 
tillage 

Appropriate 
cropping 
systems 

Appropriate 
land use 
poliey 

Appropriate 
stocking 
rates 

OM 

REDUCED 
EROSION 

Improved 
nutrient 
retent10n 

Cover crope 

Agroforestry 

Improved land 
husbandry 

Fig. 15 POTENTIAL SOLUTIONS TO COMPONENTS Of SOIL INfERTILITY 

3. SOIL EROSION ANO NUTRIENT RETENTION 



-" 
el' 

Mulching 

Cover cropsl 
agroforestry 

I\pplication 
of manure 

INCREASED 
OH 

Reduce 
eroaion 

Cultivation by 
incorporation 
of reaidues 

Appropriate 
cropping 
systems 

F i g. 16 POTENTIAL SOLUTIONS TO COMPONENTS OF SOIL INFERTILITY 

4. LOW ORGANIC MATTER CONTEN! 
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Fig. 17 POTENTIAL SOLUTIONS TO COMPONENTS Of SOIL INFERTILITY 

5. SHORT fALLOW, NO GROUND COVER/DEFORESTATION 

Appropriate croppíng 
systems : fodder production; 
relay, double, sequential 

cropping 

Mínimum 
tillage 

1l1PROVED 
LAND HUSBANDRY 

Reafforestation 

Decreased 
land pressure 

Policy of 
resettlement 

Po11cy to encourage 
reduced population 

growth 
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(Xl 

Aeration 
(for Fe) 

1 c..o ~ 
~_ Tolerant 

--------~ 

Rack 
phosphate 

Amelioration 
of 

toxicities 

Organic 
residues 

F i g. 18 POTENTIAL SOLUTIONS TO COMPONENTS 01' SOIL 
INFERTILITY 

6. ELEMENT TOXICITIES 
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Appendix 1. ParUcipants1 in a workshop to plan phase II of the 
SADCC/CIAT Regional Programme on Seans in Sauthern Africa. 

Club Makokola. Mangochi Malawi. 6-8 March. 1991 

NAME 

Or. Jesus Arias 

Mr. Castro Camal'ada 

Dr. Coy Haciwa 

Mr. Candle Makata 

Ms. Zodwa Mamba 

Dr. Alex Mkandawire 

Or. Spider Mughogho 

Dr. Joyce Mulila-Mítti 

Dr. Clemence Mushi 

DISCIPLINE/POSITION 

Plent Breadel' 

Agronomist/National 
Coordinator of Bean 
Research 

Plant Pathologistl 
National Coordinator 
of Sean Research 

Research-Extension 
Liaison Officer 

Agronomis tINa tional 
Coordinator of Legume 
Research 

Plant Physiologist/ 
National CoordlnatoL 
of Sean Reseal'ch 

Soil Scientist 

PIunt Breeder/Leader. 
Food Legume Research 
Team 

Plant BreederLNational 
Coordinator of Sean 
Research 

ADDRESS 

National Institute of Agronomic 
Research/FAO 
P.O. Box 1928. Maputo. 
Mozambigue. q" 
Tel. : q159 , 
Telex: 6-120 FAOR MO 

FacuIty of Agricultural 
Science 
Universlty of Agostino Neto. 
Caixa Postal 236. Huambo. 
Angola. 
Telex: 3322 MINAGRI AN 
Att. Mr. Manuel Barata. 

~1sekera Regional Research 
Ststion. P.O. Box 5100ti9. 
Chipata Zambia. 
Tel. : 662-21153/21725 
Telex: 63020 ZA 

Depsrtment of Agricultural 
Research, 
P.O. BOl< 30134. Lilongwe 3. 
Malawi. 

}~I~x: 4~~~gOMINAGRIC MI 

~lalkerns Agricultural Ststion. 
Station. P.O. Box q. 
Malkern.~ Swaziland. 
Tel. ; b)017 
Telex; 2259 WD 

Bunda College of Agriculture. 
University of Malawi, 
P.O. Box 219. LiIongwe. 
Malawi. 
Tel. : 271-222 . 
Telex: 43622 BUNDA MI. 
Fax: (265) 277-251. 

Bunda College 
University of 
P.O. Box 219. 
Malawi. 

of Agriculture. 
Malawi f 

Lilongwe. 

Tel. ; 2~7-222 
Telex: 4 622 BUNOA MI. 
Fax: ( 65) 277-251. 

Msekera Regional Research 
Statían. P.O. Box 5100~9. 
Chipata Zambia. 
Tel. : 662-21153/21725 
Telex: 63020 ZA 

Agricultural Research and 
Training Institute. Lyamungu? 
P.O. Box 3004. Mashi. 
Tanzania. 
Tel. : 51411 
Telex: 43088 COBOT TZ. 

------------------------------------------------------------------------------
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MI'. Robert Tun! 

Dr. David Allen2 

Dr. Todo Edj e2 

Dr. Roger Kirkby2 

MI'. Jeff Mutiwba2 

MI'. Chris Nkwanyana2 

Ms. Victoria Sutherland2 

MI'. TI'evoI' Sykes2 

Extension Officer 

Plant Patholo~istl 
Regional Coordlnator 

Agronomist 

AgTonomist/Regional 
Coordinator 

Training Officer 

Programrne Officer 

First Secretary 
(Development) 

FiI'st SecI'etaI'Y 
(Development Agricultural 
$pecialist) 

The national coordinators of bean research froID 
anrl Zimbabwe were invited but unable to ettend. 
scientists. one each from Uganda and Zaire. both 
were a1so invited but unable to participate. 

Facilitors and Resource Persons. 
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Kilimanjaro Region, 
P.O. Box 3092, Mosh!, 
Tanzania. 
Tel. : 4001/2 

CIAT. Regional ProgI'amme on 
Beans in Southern Africa t 
Sellan Research Centre, 
P.O. Box 2704, 
Arusha, Tanzaniª. 
Tel. : (O~7\ 22ó8 
Telex: 42106 CANWHT TZ 

" 42119 LIONS TZ 
Fax (057) 7864 

CIAT, Regional Programme on 
Beans in Southern Afriea, 

Selian Researeh Centre. 
P.O. Box 270~. 
Arusha, Tanzanige f:i~x; 4gró~ 6~NWHT TZ 

" : 42119 LIONS TZ 
Fax: (057) 7864 

CIAT, 
P.O. Box 67. 
Debre Zeit; 
EthioPia'

86 Tel. : 33 11 
Telex: 21201 ILeA sr 
Fax: 251- -611892 

CIAT 
P.O. Box 67. 
Debre Zeit. 
Ethiopia. 
Tel. : '1,8611 
Telex: 21207 ILCA sr 
Fax: 251-1-611892 

SACCAR. P.B. 00108. Gaborone. 
Botswana. 
Tel. : 3111075 
Telex: 2752 SACAR BD 
Fax: 375204 

CIDA/SADCC Programme. 
Canadian Intern. Dev. 
Agency (CIDA). 
P.O. Box 2619. Harare. 
Zimbabwe. 
Tel. : 1'\5071 
Telex: 26414 CIDA ZW 
Fax: 735669 

CIDA¡SADCC PI'Ogramme. 
Canadian Intern. Dev. 
Agency (CIDA). 
P.O. Box 2619. Harare. 
Zimbabwe. 
Tel. : 7350í1 
Telex: 2641 CIDA ZW 
Fax: 7356 9 

Botswana, Lesotho, Namibia 
Two outstanding bean 
CIAr bean prize laureates, 




