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Background

Orig]

The African Bean Network is formed from activities of three
interiinked regional research programmes for the improvement of this
sgricultural commodity in Africa.

These programmes  were developed toe help implement priorities
identified st & first weeting of beon ressarchers in Africa, held In
Lilongwe in March, 1980, After some years of negotisticon, it became
apparent that no single donor was prepared to support the entire region
of Bastern and Southern Africa. CIAT therefore sought to establish
projects  in gecgrephical subregions, identifiable on  sgroecological
and/or politico-economnic grounds, for wailch funding could be fournd.

By 1983 CIAT was able to set up a regional programme for the Great
Lakes region of Buoruandl, Buanda and Zalre with Swiss surport and
accordinating centre in Buadls, Towards the end of 1984, CIDA aned USAID
Tunds {(through CDAY becames availsble for sstablishing operations in the
rept of Bastern Africa, inclbading Renva, Uganda, Ethiopia and Somzlia, A
coordination centre for Bastern Africa is now establiehed in  Ethicpia.
Further funding from CIDA enabled CIAT to establish a2 third regional
programme hased in Arusha, Tanzania to seyve the SADCC countries, =zmd a
regional coordinstor was pogted there in July, 1986, Each of the three
regional programmes is located, by agreemsnt with the respective national
regearch institution, with & national bean inprovement progromme. The
Southern Africa programme is a joint programme with the Southern Africa
Centre for Couperation in Agricultural Repearch (SACCARY,

Bean Production in Africa

Production of comwon bean, FPhaseolus valearis L., in  Eastern,
Central and Southern Africa is estimated to be between 2.0 and 2.5
million tons anmaally. Production tends o be concentrated in cooler
highland aress of Eastern and Central Africa, particularly in Burundi,
Renva, Bwands, Tanzania, Uganda and Zaive, although the crop is  also
important in other combries and in semi-srid envirorments.

Beans play a coritical role in homan mitrition in the region, About
45%  of total dietary protein in Parorddi zodd Ruarnds is derived from  the
consunption of besns (an importasnce excesding that found in any counbry



of Latin Amervica, bhe crop’s osnbre of divercity). Dietory complement -
arity of besns with staple starch crops is important in maize/bean  and
sorghum/bean cropping systers, and is crucial where, as in Uganda, diets
baged on cassava or on banana have been associated with smevere protein
deflciency symphoms.

Small farwers are the principal producers of beans, most of which
are intercropped in malze, sorghum, or banana, Most production is for
subsistence consumption, coupled with some production for sale to nrban
populations, for whom beans normally constitute a relatively low-cost
source of protein. Use of fertilizers and pestleides in bean production
is rare in this region. Tields are low, uenally less than one tome per
hectare, and Inoreasses in production are being achleved primasrily through
axpariaion In the ares oropped (CIAT, 1881).

Disences and ineecte, low aeil fertility and, in some aress,
deficite  in soll moisture form the principal natural constraints
associated with the low average yields. Anithracnose  (Colletotrichum
Lindemuthianum), bacterial blight (Xanthomonasg phaseoli), angular leaf
spot (Isariopsis grisecla), bean common mosale virus, and rust (Dromyess
rhaseoll) are the most important diseasern across countries. The beanfly

{Cohiomya spp.) is the principsal incect problem,

Althongh  sources  of genstis resistancs to the above problems  have
been tdentified, they often ccour in materials with grain types  lacking

congumery  accepbtance, or are in poorly adapted materials. For example,
the most  imporbtant relessed culbivar in Ethlopia, Mexlcan-142, ie
mascephible to most of the atove pathogens. To reduce disease pressure,

farmrers in many countries plant at suboptimal densities and accept a
lower potential yield by planting besme dangerously olose to the next dry
ERS600N

The impmct of bean impravemsnt recewrch has besn mixed. The variely
K20, released in Uganda in 1986, now compriees up to 40% of  bean
vroduction in Eabale District of W, Uganda, according to a2 recent
farmsr survey. Hot all varieties have proven so popular, although  the
factors  determining adoption of bean technology are less well wmdarstond
than for vrincipal cereal crops.

Largs red, mottled or sprokled seed typss arve preferved  in mmw
nross, bt goed coloor prefevencsn oorm Jeos stringent  thoan in Latin
America, Short ccoking time is very lmporhant where, as in Reancda, the
firewood problem is acnte, Pemsnn,  being olower bo onok than woet other
common food stuffs in the dist, lorgely deternine the amount of firewook
ueed  (CIAT, 1886h). Taste is alpe important in helping to determine
aceeptance of & new variety, although, here too, generaliszation is
difficult: a comesrcially non-preferred, small grained variety wmeg found
o be popular with the poorest gector of the yural popalation of
Kirinvaga in EKenvas, because asecd for planting was less expensive
{(Franzel, 1883},

Natlonal research programmss on beann tend to be stronger in Eastemn

Africa than elsewherc. Acecese to, and the ntilisation of, new germplacm
hae  been uvneven within the region. tpportunitises  for exchange of

research methodologlen, germplasm and ather resulte among nabional benn
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programees have beon lacking in general wnhil recently, A questicnralre
sarvey  of bean reseorchers in Africa in 1885 ldentified also a coritical
need  for mproved access to information and documentation. One  bright
gpot  was  the emergence in 1983 of the Phaseolus Bean Hewsletter for

Eastern Africa, compiled and published by Kenya's national programme at
Thika.

More recent mestings of national besn research coordinators have
emphasieed two particular needs: training of research staff, both
gracdhuates  and teciminal assistants; and infrastructaral limitations to
the effective deployment of the avallable research manpower, expecially
in the arens of pend storage, traneport for on-farm research and field
eguipment not avallable for local purchases,

jentive

The objectives of the African bean networks are to support national
efforte:

1. Te  increase the productivity and prodoction of food beans hy
breeding and selecting higher yielding gernotypes identified from among &
more diverse germplasm base. Such ecultivare are selected for yield

gtobility, relying on reslsgtance to hiotic and ablotic stresees, and for
consumer acceptability.

2. Te develep more productlve syetems of cropping, otllizing promising
new oaltivare snd varietal mixtores when sppropriate, while enstring that
immovations of coropping systems and oulbivar remaln  acceptable ho
producers and consumers and do not disropt  existing farming systers
adversely.

3. To assist strengthening of national recesrch programmes, o a degree
that is both aporopriate and sustainable nationally, through giving
gubetantial emphasis to  training. (pportimities are offered  for
postgraduste  shady  abt universities within or outside the ryegion, with
thesie regearch often beling conducted with CIAT  prograzaomes. Short-time
training i provided githin Africs snd outside the region. On-the-job
training for Obhjectives 1 and 2 in an important role for regional staff
who are attached to regional networks and who together cover a range of
disciplines.

Urganisation sand Ceeration

General Hodel and Membership

The general operation of the African Besn Network may be 1llustrated
by a eeries of interachting wheel rims (Figure 1). The firet-order rvim is
parn-African;  second-order rime are regional; and third-order rims are
encouaraged to develop at the national level vhenever several inetitutions
share responsibllity for besn research (e.g universitles and parastatal
research organisations operabing In different ecological zones within a
large country),
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Direct  oross-Linksgeo betweon  buo or more  member ccamtbries
facilitate concentration of limited research resouwrces and opportunities
upron a gpecific, shared probleom,

All countrico within A reglon sve eligible for membership if they so
desire, although thelv levels of participation vary with interest snd the
importance of the crop. Beans are scarcely grovn in Botewana, which has
indicated an intention to withdraw progressively from the Southern Africa
network  as a proposed regiounal cowpea network 1s developed by IITA. Un
the other hand, bean producing countries at the periphery of present
regional networks, euch as Madagascar, have requested o participate in
some activities and are being incorported gradually.

Loordivation Mechanism

The management of each reglonal programme i gaided by s Steering
Committee, which includes the coordinator of each nationzal programme in
the region and CIAT 8 regional coordinator. A representative of BACCAR
is also A member of the Southern Africa sieering committes, snd  denoy
repregentation  on committees is common. Meeting vermes rotate among
countries, and each national coordinator serves as chairman for one
complete  year, awd is  available for consultation with the regional
coordinator,

The specific fuactions of the steering cormittes sre:

1. To conglder an arowal workplan or the region;
2. To approve and menitor regional resesveh:
3. To approve the use of regional hudgets for:

- collaborative research projechts
workshnps mnd visite

!

- training
- equiprent for national programmes
4, To advise on conmaltancy visites.

Regional research g conducted through national programmes,
aelentific staff of the regloual programmes ave atitached to four national
programmes in Alrvica (Ethicopia, BResnda, Tanzania and Ugands), where muach
of the preliminsry recearch is  oonducthed, However, =ach regional
erlentipt retaing regiennl responnibilities In his/her discipline for
working with national programmzs onteide the base comtry. Field rvesearch
of an  agreed veglonal importonee that is condunbed by regional staff
normally pesses through the review process of one or more nabional pro-
grammes, 80 that most reglonal triale or studies are integrated, rather
than  stonding alone as "CIATY activities, The strategy gtrengthens the
woints along the whesl rim.

Fanding for the regimal vrograsmes and  netuork  activities are
provided to CIAT v the Sulse Development Cooperation {(for the Great
Lakes regicn), by the Canadizn International Deviopment Agency (CIDAY for
Southern Africa, and by CIDA and UBAID jointly for Eastern Africa.
Cortain bwdget line items in ssch project are specifically monaged by the
sbteering ocommitbec. Contritutions of national programmes to  regional
vescarch vary accordivg o looal olroomstances,  from provision of  local
goisntints”  time and reosearch fanilitiss to almost complete funding for
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local currency costs of regicnal research. Foreign oarrvency requirements
for esmall equipment and tradining soe generally the moet diffioult to
meet without exbternal support.

CIAT & inputs include germrelasm,  recearch methods, some coneultancoy
vislte from hesdguasrters on its core hudget (some are also met  from
gpecial project fimds), literature and asgistance in producing a  French
language edition of EKenya'e newslether. Conegualtants hired from the
reglion or elsewbere are being oonsidered currently in order to carry  ouk
specifle sssigoments, such as assembling argd interpretlrg base-line data
o soil fertility and production/marketing statistics,

Collaboratlve Regesrch

In aorder to encoursge the strerdhening of national progrommes that
sre more likely to remain effective after the withdrawal of extermnal
pupport, CIAT & regional programmes usually do not run seavate field
trials. Instead, every eoffort iz made to support national teams in
conceptualising, planning and carrvving cut field research.

As neighbouring countrios often share similar sgroecological zones
and  production conetrainte ot the farm  level, the encouragement of
mrpesefiul  collaboration among national programmes towards solving
comon  research  problems is a further potential of a reglonal network,
Limited resources are used more efficiently  through concentration of
effort by different national programmes upon complementary aspects. The
vlanning and analytical abilities of rational programme scientists are
enhanced through collaborative plamming sesclons and pesy grovp review of
regearch progress,

Three kind of collsborative research have been recognised by the
regional steering commitbees, and are belng supported technically and (in
part) financially:

Across-countries evaloalion, e.g. the African Bean Yield and
Adaption Nuareery ([(AFBYAN). This regional variety trial not only
rermite each national programmee Lo evaliuate promising or released
varieties from other national progroomes, bt also enables the
identification of homologous locatlions or sgroscological zonss  for
Inture trangfer of varietiss and research information,

Division of aoffort on a comrem resenrch tople, 2.2 regional
strategy for beanfly research. Hational programmes vary in their
pregent abilities  bo tackle integrated coptrol throogh host-planmth
registancs  brecding, e logioal  research for oultural and/or

HMologioal control, wnd vaee of insecticide. Some specialisation of
affort and pooling of resulis has been sgreed  ameng national
DYOEramnes .,

- Regional lesderehip rolos on selected priority topics, e.g. bean
brecding  for disesse vesistanoe, Hablonal prograsmmes are  hard-
rressed to devobe adegunie attention to all the important bean
disesses, amd ideal conditions for opecifie screening of germplzem
are fourl only in certain Joostlons, Within Eastern Africa, Ugands
s toking a leadership role in sscochyta blight, while Ethiopia is
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dolng the sme for beon oact, Bey rescarch technigues  are
developed or tested by the leading programme, which conducts initial
screening of gormplasy to identify effective sources of resistance,
and will assist in training  other programmes, Other interestesd
national progrommes are encoursged or assisted to conduct vield lose
socoprents aud  to woe voesistanos sources in thelr own breeding
efforts.

Linksge Hechanisms
Africa-Wide Strategic HWorkshops:

A workehop on beonfly was organicsd in Tangania in Hovember 10986
Thiz workehop wnited beon entomologiets snd  others from Afvicosn and
elpsuhere to asscoe  the state of knowledge concerning  the priucipsl
tnsect pest of this crop in Africa, and to design & shtrategy for
collaborative research leading to ite control. FParticipants were invited
for their experience and remenrch interest rather than to represent a
particular  comtry or institution, The proceedings of the workshop are
axpeabed Lo gerve peveral paposes, Inoluding training in specles identi-
fication and for ploming research shbrategies,

A seoaed workshop in this sgeties, on the topde of bean diseasges, wan
Irld  In Bwsneda in Nowvember, 1087 urelar the ausploes of the Great  Laken
besn  program. A third workehop, Jdenling with issces in agrovomy, 1o
plagned for 1282, and the 1989 meeting will foouss uporn bean  breoding
meeds, strategles and methods,

Miitidiselplinary Regional Worksehops:

A regioral workehop fur seisrntiots vorking on besng in Easctern
Africa was held in June, 1687, =] will be repeated aftey two yeare. A
similar francophone workshop io held for the Great Lakes region ammally.
Ragearchers from all member combries ave invited, and abonb 35 usually
attend in each rogion,

Monitoring Tours:

Three wmembers of  the llgands programme made visite to the  Buwanda
programme to take advantage of the similarity in envivormental con-
dJditions betwesn the two counbries, Germplasm wong selected in the field
ard  approaches  to varletal improvewent and on-farm research were  dio-
cngned . Selected  gommplasm was ecnt bo Uganda after  harvent, Othey
toures  foous on oollaborative resesrch projects undertaken by national
programme  soienkists on behalf of 2 vegion. Some tours alse serve a
formal or informal training funotion.

Regionnl vilsits by small groops of ealenticts working on related
acpecte of & single problem are o recelive partiocular ahterbion.

Travel by Begilonnl Shaff:
fxtensive travel by reglonnl ab~ff, both within the host country =il

alpewhere  in bthe reglon, serve momy  funetions  dncloding  research,
negietance n plueming new activities, coordination znd training. Travel

5



acroes regional bonrlaries within Africa, both by regional staff and by
natilonal esclentists, is often necessary to treat adequately certain
widespread prohblems and particularly to ensure coverage by disciplines
in ecrop protection, matrition, and social science.

Bean Information Services:

CIAT operates a Bean Information Centre at  its headquarters,
utilising core funding and special project finds from 1DRC. In addition
to publishing Abstracts on Field Beans, the centre has compiled and
dietributed three biblicgraphies on bean research in Africa (Lopez 1983;
CIAT 1984; CIAT 198B6a}. The most recent volume includes “fugitive™
literature obtained by mesns of perpsonal vislts by a conpultant to  bean
recearchers throughout the region.

A free monthly service provides researchere and libraries with
current contents liete for a wide range of agricultural jouwrnals, and
reglional coordinators update malling liste and distrilumte coupons  for
rarchase of photocopies, Resgional publishing opportimities are offered
by the Phaseclus Besns Newsletber for Eastern Africa, edited and produced
at low cost by the Renya national programme. A French langnage version
is also produced, with assistance from CIAT & communications section.

Germplasm Exchange:

Beans have been much less recearched in Africa than the major cereal

Crops, and centres of genetic diversity are in Latin  America.
Consequently, the majority of recent promieing introductions have ocome
from outside Africa. Regional scientists facilitate aceess to
arpropriate  germplasm and work with each comtry ho assist its
utilisation. The network may be useful later in  across--country

interpretations.

A  short term approach 1o identifying some new varieties to

revitalise extension programmes is also being uesed successfully. A
regional variety trial series allows naticonal programmes to evaluate each
other's  released or promising material. Direct bilateral introductions

or exchanges between neighbours that share agroecological conditions have
also been useful, as in Uganda, to increase quickly the genetic base for
selection. Increasingly, steering committees expect, scientists
responsible  for disease-related collahorative research projects o
assemble regional nurseries that ensble other member countries to benefit
from preliminary results in the lead coantry.

atpat

A principal technical ouatput from networking activities so far is
the identification of new varieties. The first on—farm trials of bean
varieties in Uganda, an activity that started only in 1987, inclnded
entries received through the African Besn Yield and Adaptation Nareery
and which had been contributed to that rmrsery by Rwanda and Zambia.

An example of benefite aricing from regional dissemination of other
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typae of  reserrch  information ie the pregress being made  in beanfly
~onbrol. As very little research had been conducted on this pest prior
to 18982, Zambia started with an insecticides trial. Future developments
Wiilt on this experience and avoided duplicatiion of work across
countries, as follows:

Chemlcal Contbrel:

i

Zambia 1984-85 dnmecticides trials identified endosulfan az  seed
dressing

Rwanda 1984-835 exploratory trials indicated beanfly a pricrity
problem

Tonzania 1986 gtrategic workshep on bean fly

Barundi  1986-87 optimmm rate for endosalfan identified as being 2-3
g/kg

Fuanda 18987 cn-farm verification of sesd dressing, based on research
station results from above countries

- Barundi 1887 extension bulletin produced (to guide eafe use of new

recommendation) and to be mavde available o other coumtries

i

1

i

Introduction of seed dressing at lov rates of chemical in  zeveral
comtbries has gained time for the developrent of more ountainable
technology., The following tuwo areag of research are now in progrecs on oa
oooperative basis, and hold ot prospects for pest management adapted o
the ecology of the pest in different agroecologleal zones:

Crop Genetic Beslatanoe:

-~ QIAT 1885 benn Tly registance mirsery aneembleod
1986 evaluated in 4 countries in Africa

- Barundi 1987 identified resistant lines in regional nureery

- Ethiopia 1987 soreen=d 300 CTAT lines

—- BADCC/CIAT Tanzania 1988 toking responeibility for organizing Bean Fly
Resigtanee NMargery

Apronomle & Eoeological Bhadies:
- PhD thesis at 2 locations in Ethiopia 1887-88

- M5c thesis at 3 locations in Tanzania 1888

Effectiveness of th

[

etwork

!

Hotional programmss  look o the network as sources  of  presdaptys]
technology, for wsing resezrch resources more efficiently, and for means
of eotrengthening research capanity. CIAT and the donors have similar
objectives. fn-faum regearch has received considerable attention and is
showing results. Aditlionally, CUIAT lelieves in modest decentratisation
of  regearch to sppropriste envirorments el in the ability of peer group
cxanple and critigus ln improving naticnal programmes periormence.

Resulte so far support theoo objlectives and wmethods.  Howaver, it is
often diffioult +te  geparate network effects fron those of  inoreased
fipancial suprort (for squipment, braining snd, to A lesser extent, Tor
operabional  expenses) which well- frrled regional programmes can bring
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indirently to national progroomes. Duddarnce in research pricorities znd
uee  of network fundde by strong steering commitiees, and integration of
regional resesrch inbo natlional progroammes whenever possible, are fali 4o
minimine riske of distorting national priovities and of increasing the
likelihood of long -term benefits to nablonal programs.

The flexibility offered by the collaborative research mode also
contributes in this regard. For example, Somallia produces few beans bab
has  a very gerious storsge problem affecting all grain  lepoame  crops;
bing relatively sbtrong in the fleld of entomology, Somalia has  hake
responaibility for bruchid research bt has relatively littls involvement
in many other areas of network activity. Collaborative research of this
type ecan only be Tally effective becnuse adequate fundes are avallable
from  donors for vietites of various tvpen, and in many cases also for
specialised short-term training.

In the Grest Lakes and mach of Sothern Africa sxcept Tanzania, the
present acube shortage of well hradued colentiste will geverely limit the
sustalnability of netuworks as well as  thelr short-term performance,
unless support is also availabls for considerable long-term poot-graduate
training. Although some funds are alresdy provided for this purpose, it
appears 1o be an area thal donore do uot aluays associate with network
development .

Indicators of neturrk progress inclade an swareness on the part  of
reseasrchers that research in neighbonring countries can be complementary.
Mwareness should be accompanied by evidense that researchers are preparverd
to accelerate or mios ok a otep in the development of a  technology,
vhere relevant resalis are svallshble and commanicated  from  another
institntion or contry. That bean steering committees are composed of
antive researchers rather than administrstors, Is an advanbage  in
developing this complersntarity. (n the other hand, it imposes »n greater
Borden  upon nabtional and reglonal ooordinstors to oowvinee dirvectors of
FARS that real efficiences nre being gained from cooperation,  inoreased
travel, and o on.

The effects of peer grop evaloation of collsborative resenrch  is
aiso g useful indicatnr, Offering constructive coritisism and seting upon
it require not only individual mabturity but also the development of
mitual respect and the familiarity that comes from vyepeated oontact
through netuork antivities, Within the Hastern Africa  slteering
commitbes, wnationnl ocoordinators now show no hesitation In rejecting
research  proposals that do nobt sreet regional  pricorities, in retaming
oome  proposals for Improvement in specifisd aveas, and in stating thely
expectations of regional soblvities/bensfits (e.g. a new regional
narsery) from an activity that may have started out with all work ooncen-
trated in the researcher's home base.
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Fubure Direchion

While most Interaction has taken place within regional pubgroupings,
a gradual incrcase in contacts across Africa is being encouraged wherever
rriorities and inlerests overlap, Increasing uce will be made of
research  persons from within the network for training and  congaltancy
work, oad the retwork would like to make more specific use of  locsl
rewsletbters and journals (from Kenya, BACCAR, ete) for ammouncements and
technical commminations.

Trainiug will continue to be a very active function of the regional
rrogrammes, and will become more srecislicod as basic research techmiquen
mprove, Evaluaticon of training effrotivensss may becoms a new network
activity.

The main lines of cooperation are evpected to remain approrriate for
at lenst the next five years, and probably much longer in regions having
1ens well developed national programmes, Fxperience with Latin American
bean networks suggests that the petwork should pass increasingly to loosl
mansgement and staffing. In tha weantime, some direcot interaction among
African and Latin American networkes will be enconrsged.
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