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Bean Production and Research Opportunities EBEIBL_LIOTE C A

Beans {Phaseolus vulgaris L ) were introduced into Arrica from the Latin

America gene center by West European traders over the last centuries  Currently
Africa 1s the second most important common bean-procucing reeion of the tromies,
fellowing Latin America  The total average annual African production, according
to FAO production statistrcs, amounts to 1 4 miilion t per year over the last
decade  Production estimates vary greatly, as was documented 1n a workshop 1n
Malawi on the Potential for Field Beans 1n Easiern Africa {CIAT , 1981) A
large part of the total bean production 1s consumed locally and 15 thus not
captured in the FAQO estimates shown 1n Table 1 For example, Kenya and Uganoa
report production of 467,000 t and 300,000 t, respectively vs  FAQ estimates

of 161,000 t and 175,000 t respectively

Total bean production in Africa has 1ncreased over the last decade  However,
this has been achieved through area increases, while productivity has been
stagnant and 1s currently at around 500 Kg/ha Production increases have not
kept up with population growth rates  Per capita consumption 15 therefore fall-
ing, and price ncreases have been above normal nflation rates 1n most countries

Beans play o critical role 1n the human nutrmition of Eastern Africa, providing up
to 45% of total protein consumption in Burundr and Rwanda (the highest n the
world) and over 10% of protein consumed 1n Kenya and Uganda  Beans contribute
nearly as much protein to average national diets as all anmmal products combined

1n Malawi and Uganda and far more 1n Burundi and Rwanda  Moreover, because beans
are cheaper than animal products, they are of even greater sigmificance in the

diet of the poor, who are ooviousTy most vuTnerahl® to malnutrition  This applies
especially to those countries where based diets on cassava and banana are associated
with serious protein deficiencies, such as Uganda

Swall farmers are the principal producers of beans n most of Africa  The vast
mijority of beans are cultivated in associated arepp1n% systems with maize,
sorghum or bananas  In Kenya for example, only 6% of fotal production 15 estimat-
ed to be 1n monoculture Most bean production 15 for subsistence, with less .
a third of the ocutput being marketed Use of fertilizers, pesticides and fur
cides 1n bean production 1s rare (CIAT, 1981)  However large differences 1in
management applied by farmers can be found within relatively short distances In
Ethiopra, for example, small-seeded white beansare grown as a primary cash crop
in the rift valley, under a rainfall regine of 6.0 to 800mm, n a minimal inpuct
monocropping system - a single ploughing to incerporate broadcast seed, with no
subsequent weeding In a higher rainfall area of the nearby Sidamo region, by

1 Paper presented at Consultative Group Meeting for Eastern and Central
Africa Regional Research on Grain Legumes  Addis Ababa, Ethiopia, 8-10
December, 1986

2 Coordinator and Cropping Systems Agronomist, CIAT Regiomal Program on
Beans 1n Eastern Africa, P o Box 67, Debre Zeit, Ethiopia
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Table 1 African bean production in the last decade

Apparent annual per

Annual area and capita grain legume
annual proguciuion  yiela 1ncrease CONS UL 10T
(*000 tons) 1962-1979 {kg/capita)
Country 1966-68  1977-79 {4} 1977-79
Principal
Producers Area Yield
Uganda 175 175 & 7 -2 3 29 3
Burunds 133 162 36 -0 9 44 g
Kenya 133 161 - - 21 0
Rwanda 126 174 37 03 50 6
Tanzama 108 150 27 09 120
Other
Producers
Fthiopia 63 13 -8 8 -0 2 21 2
Somalia e 8 - - 17
Angola &4 &4 2 7 -2 1 10 5
South Africa 50 75 -1 6 47 31
Madagascar 49 47 01 04 56
Cameroun 24 82 6 7 04 13 1
{1mbabwe 23 25 0 4 17 52
Togo FAU 16 P4 -0 6 101
Others Se 198 - - 80
Total 1,027 1,350 38 -0 1 11 7

Source  rAQ Production Yearbook, various years

contrast, large-seeded red beans are grown twice per vear for subsistence purposes,
often 1ntercropped 1n marze, and sown in rows behind the ox plough and are weeded
by hand subsequently In this example, recommendations for raising yields from
the Tow-1nput monocropping system have been developed but, except for change 1n
variety, most appear 1o be unacceptable to farmers because their implementation
would reguire diversion of labor from other crops or activities at peak periods

n the crop calendar (Trlahun Mulatu, 1986)  Very Tittle research, on the other
hand, has been conducted on the mprovement of the subsistence intercropping
system, although results available from other countries 1n the region indicate
some promising directions  On-farm research 15 needed to identify local prioritres

Diseases and insects, low s011 fertiltty, and periodic water deficits form the
praincipal natural constraints associated with the low average yields The
Regional Bean Workshop 1n Malawi and the 1983 Workshop of African bean researchers
held at CIAT identified anthracnese {Colletotrichum Tindemuthianum), bacterial
blight (Xanthomonas phaseol1), anguiar Teaf spot (Isariopsis griseola), bean
common mosailc virus, and rust {(Uromyces phasenli) as the most tmportant diseasss
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across countries  The beanfly (Ophicmya spp ) 15 the principal insect problem
Although sources of resistance to the above problems have been 1dentified, they
often occur 1n materials with grain types lacking consumer acceptance, Or are in
poorly adapted materials and are, therefore, not approprate for farmers'
¢ircumstances  For example, the most mportant cultivar 1n Ethicpra, Mexican-142,
1s susceptible to swost of the above pathogens To reduce disease pressure farmers
n many countries plant at suboptimal densities and accept a lower potential yield
by planting beans dangerously close to the next dry season

Beans 1n Africa are mostly consumed as mature beans, either dried or before the

seed drying process has started  Green pods are also mmportant, and young tender
leaves are sometimes consumed as a vegetable Large red, red-and brown-mottled or
speckled seed types are preferred 1n many areas but seed color preferences seem

less stringent than 1n Latin America  Short cooking time, however 1s very important
where, as 1n Rwanda, the firewood problem 1s acute  Beans, being slower to cook

than most other common foodstuffs 1n the diet, largely determine the amount of
firewood used (CIAT, 1986b) Taste 1s also wmportant 1n helping to determine accept-
ance of a new variety, although, here too, generalization 1s difficult & commercial-
1y non-preferred, small grained variety was found to be popular with the poorest
sector of the rural population of Kirinyaga 1n Kenya, because seed for planting

was less expensive {(Franzel, 1982}

There are many similaricies between the bean productron systems and production
problems 1n Africa and Latin America  In both regions, beans are produced primari-
1y on small farms 1n association with maize, and with Tittle use of chemical inputs
in both Africa and Latin America, drought 15 an 1mportant Timiting factor 1n product-
1on, and many of the most important diseases constitute sevzre problems

anthracrose, angular leaf spot, bean common mosaic virus (BCHMV), rust and bacterial
biight Prospects therefore appear promising that important oean technology
components may be transferable from Latin America to Africa  0f course, there are
also differences between the Africa and Latin America bean situations  Halo blight
and necrotic strains of BCMV are relatively more 1mportant in Africa than Latin
America, netther the beanfly nor bean scab 1s found n Latin America Socioceconomic
production conditions alseo differ between the continents For example, 1n Africa, a
higher percentage of bean production 1s used for home consumption and the taste and
cooking qualities of lgcal varietties nesd to be maintained 1n new material
Consequently, transfer of finmished technology to Africa can be, at best, a short-
term expedience and no substitute for the permanent strengthening of local research
capabi1lity

National Bean Research Programs

Bean research has a Jong history 1n Africa and has continued to increase 1n
mportance over the past few years  Many national programs are backed by a reason-
able infrastructure, although seed storage, transport for on-farm research, and
field equipment not avatlable for purchase n jocal currenctes are generally
inadeguate for efficient deployment of the available research manpower

The adequacy of human rescurces available to these national research programs

varies greatly  Uganda, with an estimated 450,000 hectares of beans grown 1n

several distinct agroecological zones, has twelve graduate staff of the wimistry

of Agriculture devoting on average 70% of their research time to the bean crop Not
all countries are <o well endowed In reccn. years acrcnomy 1 general apoears o have
received Tess attention than breeding and crop protection A1l ccuauries, however,
place priority on mproving the training of thelr research staff, voth graduates

and technical assistants These two principal categories of staff reguire different
types of training, and 1t 15 becoming apparent that a concentration of training
opportunities upon those at the graduate lTevel does not necassarily lead to a
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concomm tant wmprovement in the practical skitls of their assistants

Exchange of research methodogies, literature and other results among the various
national and international programs has been largely lacking, unti1l recently A
guestionnaire survey of all known bean researchers 1n Africa, conducted 1n 1985,
1dentified the critycal need for wmproved information and documentation access n
the region  For exampie, none of the national scientists who responded was able
to subscribe to a scientific Journal, for ressons of costs and foreign exchange
restrictions, and most Tibrares 1n the region are deficient and deteriorating

One bright spot was the emergence three years ago of the Phaseolus Beans Newsletter
for fast Africa, complied and published hy Kenya's national program at Thika

Th1s newsletter 18 atiracting contributions from throughout the region and 1s already
received by one third of the region's researchers, according to a recent survey

There was Tittle exchange of bean germplasm within the region until recently, and
the present range of varteties appears quite Timted Ethiopra, for example, has
the widest altitudinal range of agricultural environments 1n Africa but does not
produce beans above approximately 2000 masl, whereas Latin American countries at a
similar latrtude grow beans up to ahbout 3200 masl.

Obgectives of the CIAT Bean Program 1n Africa

CIAT's activities in support of national efforts 1in bean research have the follow-
1hg three broad objectives

1 To increase the productivity and production of food beans by breeding and
selecting higher yielding genotypes ident1fied from among a more diverse
germplasm base, both from 1ntroduction and from locally adapted landraces
Such cultivars are 1tkeiy to be selected for yield stability, relying on
resistance to biotic and abiotic stresses, and for consumer acceptability

2 To develop more productive systems of cropping, uttlizing promising new
cultivars and varie.al mixtures when appropriate, while ensuring that such
mnovations of cropping system and cultivar remain acceptable to producers
and consumers and do not disrupt existing farming systems adversely

3 To assist surenguhoning of  naviomal research pregrans, to a degree that
15 both appropriate and sustainable nationally, through giving substantial
emphasis to trainming Training s offered to postgraduate scientists at
urmversities within or outside the region, either with or without periods
of research with CIAT programs  Short-time training 1s encouraged, within

Africa or outside the region On-the-job traiming in Objective 1 and 2 1s important

Organyzation of CIAT Bean Activities in Africa

In a first meeting of bean researchers in Africa, held 1n Lilongwe in March, 1980,
CIAT was asked by delegates from the chief bean-producing countries of Eastern
Africa to mount a regional program 1n order to support national bean research 1n
Africa (CIAT, 1981) After some years of negotiation, 1t became apparent that no
single donor was prepared to support the entire region of Eastern and Southern
Africa  CIAT therefore sought to establish projects 1n geographical subregions,

;de?ttf;ab¥e on agroecologicai and/or economic grounds, for which funding could
e foun

By 1983 CIAT was 1n a position to set up a regional program for the Great Lakes
countries of Burundy, wwanda and Zatre with Swiss (SBC) support, and a full regional
team 1s now n cperation from a coordinating center n Rwanda  Towards the end of
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1984, CIDA and USAID funds {through CDA) became available for establishing operations

t of Eastern Africa, including Kenya, Uganda, Ethiopia and Somalia ~ CIAT
;?aégg gﬁé hean scientist at thika, Kenya n Sepgémber’1984 to start up operations

The regional coordination center for these countries 1s now established 1n Ethiopia
Further funding from CIDA has enabled CIAT to start establishing a third regional
base n Arusha, Tanzania to serve the SADCC countries, and a regional coordinator
was posted there 1n July, 1986  fach of the three regional programs 18 located, by
agreement with the respective national research nstitution, with a national bean
improvement program  The Southern Africa program 1s & Joint program of CIAT with
the Southern African Center for Cooperation 1n Agricultural Research {SACCAR)

The probable patterr of staffing 1s indicated in Table 2

Table 2 Staffing and Location of CIAT Regional Bean Programs

Regron Position Location
Great Lakes Breeder/Coordinator ISAR~Rubona. Rwanda
Cropping Systems Specialist/ " " "
Anthropologist u " L
pathE}EOS}”ISt i i 1

Cropping Systems Agronomist " n "
Nutritionist N “ )

Eastern Africa Cropping Systems Agronomist/  [AR-Kazret/Debre Zeat, Ethiopra

Caordanator
Breeder, Pathologist (1) MAF-Kawanda, Uganda
Agronomist/Breeder (1) " " "
Economist (1) (2)
Southern Africa  Patholeogist/Coordinator TARO-Arusha, Tanzania
Breeder " ! "

Cropping Systems Agronomist(1) " v "
Entomoiogist (1) " " .
Breeder (1) Bunda, Malawi

(1) Position to be f1lled during 1987
{2) Location not yet fixed

One member of each regignal program acts also as coordinator, and all staff report

to the coordinator of CIAT's Bean Program 1n Colombia  The distrmibution of regional
staff 1s intended to combine elements of centralization (conferring advantages of

easy interdisciplary teamwork and a critical mass) with the advantages of decentraliza-
vion {datly contact with a large number of national programs and agroecological zones,
and smaller groups of expatriates Tess likely to dominate national program decisions)
The decentralized modei 15 felt to be particularly appropriate to Eastern Africa,

where national programs are generally more developed than in the other two regions

Philosophy of Regional Program Operations

CIAT's philosophy 1n operating these programs 15 that their wrincipal objective 1s
to strengthen national programs 1n such a way that they become fully effective,
practically oriented 1nterdisciplinary research teams that remain effective after
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the withdrawal of external support The key to this lies, we believe, 1n working
alongside national bean teams as colleagues within the research sites where they
work Care 15 taken that regional staff guide, encourage and supplement (but do
not replace) the activities of national scientists  CIAT's regional programs
usually do not run separate field trials  Instead, they make every effort to give
full support to national teams in conceptualization, planning and field execution
of the research for which each national team retains responsibility and the credit
;or 1ts achievements Varietal releases and recommendations of wmproved cultural

nractices inat emerde from this research collaboration are made by the national
program

The foregoing “bilateral" component of a regional program requires careful recruit-
ment of international staff On the one hand, they must be scirentists of sufficient
calibre to earn the respect of their colleagues in national programs through their
work together on a daily or frequent basts  On the other hand, they must also be
sympathetic to the needs and aspirations of the national programs and scientists,
and need to be prepared to assess their own achievements in terms of the performance
of national programs  Concern with achieving rapid research progress in the short
term needs to be balanced by an egual concern for fostering long-term sustainability
of research capacity

As simiiar agroecological zones tend to be found in several nerghboring countries,
national programs can benefit greatly from regional collaboration  Sharing of
information and experiences among countries on grev39ss and present research
activities 15 an essential first step Regional trials and technical meetings have
a lasting effect wn 1n1tiating personal contact among scientists working on related
problems  Problem-specific workshops or monitoring tours provide opportunities
both for indepth discussions among these scientists and for injecting relevant
external experience through participation of international center staff or other
specialists as consultants to the region  Purposeful collaboration among national
programs 1n s¢lving one or more common research problems 15 considered by CIAT to
be a further potencial of a regional prograr, Not only are limited resources usea
more efficiently through concentration of effort by different national programs
upon complementary aspects of a problem shared by them, but also the planning and
analytical abilities of national program scientists are enhanced through collaborat-
ive planning sessions and peer group review of research progress

The role of the regional program 1n these "network” activities 1s twofold  Firstly,
the program can catalyze collaboraticn among countries so that their understanding
of shared problems and their rate of progress 1n exploiting research opportunities
are greater than would be likely through national research conducted wn 1sclation
Secondiy, a regional program should have the technical backup to be able to feed

nto naticnal programs the new germplasm, research methods and scientific documentat-
1on that s required and requested

The full interdisciplinary nature of CIAT's Bean Program worldwide, which ncludes
economsts and other social scientists as well as the usual brological disciplines
and nutrition, 15 advantageous 1s fosterinc disciplinary intergration in national
programs

Management by Reqional Steering Commttee

Each regional proyran 1s monitored by a steering comrittee that meets at least
cnce per jear{inwervals of six to nine months h.ve veen found usciul 10 the early
stages of a program) The committee 1s composed of the national bean research

coordinators or team leaders and the regional coordinator Donor representation
n an gbserver capacity 1s common
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The general functions of the steering committee are to guide CIAT 1n 1ts implement-
ation of support functions and to set priorities for the region  Specific topics
that reguire agreement within the commitiee 1nclude strategies and wmplementation
plans for the following activities

- Selection of research priorities with regional application

- Regicnal germplasm movements, nurseries, etc

- Regional training program

- Organization of workshops and monitoring tours

- Identification of regional needs for consultancy services from CIAT,
from within the region or from elsewhere

- Annual work plan covering all the above (submitted in draft by the
regional coordinator)

- Allocation of financial resources where discretion 1s provided withmn
the budget, e g , for collaborative ressarch subprojects and for capital
equipment for national programs

Chairmanshitp and venue of the meeting rotates among countries  The chairman serves
unt1l the following meeting and during that period may be consulted by the regional
coordinator on matters pertaining <o Jhe regional prograr The regicnal coordinator
provides secretariat services to the steering committee and represents the center

Integration of Independently-Funded Reqicnal Programs

CIAT encourages meetings to be small and informal because this creates an atmosphere
that encourages communication among individuals and 1n time builds the professional
trust upon which the establishment of a redional network depends  In this respect,
three separately funded regional groupings can be useful For example, an annual
technical workshop for all bean researchers 15 held independently within each region
Similarly, most training courses accommodate staff from a single country or region

Nevertheless, the intention remains to integrate wany of their activities into a
single operation  Methods already being used include the followin
- Interchange of regional scientists  although each reg1onaq team 1s multy-
disciplinary and tncludes at least one agronomist and one piant breeder,
the needs of all the three programs are to be met by a singie economist,
anthropologist and entomologist, each located 1n a different program
Expenses incurred by each scientist in assisting another regional team are
met by the benefitiing program

- Attendance of neighboring regional and national coordinators as observers
at steering commttee meetings regional coordinators have a special role
to play in interregional communication, both in research planning and n
dissemination of results At the more local level, communication between
researchers responsible for agroecological zones dissected by a regional
boundary (e g nothern Rwanda and south-western Uganda) 1s facilitated by
the attendance of both national coordinators at their respective steering
comm ttee meetings

- txchange of germplasm  The African Bean Yield and Adaptation Nursery
(AFBYAN), assembled by the Great Lakes regional breeder from the most
promising materials available from each national program, 15 being used
both to give each country wider access to germplasm and to start assessing
systematically Jhe agroecological variation 1n bean-growing areas of Africa
Rwandan and Tan.amian oreeging mawerials have been selected by visiving
screntises from Uganda for ncorporation in chelr own program

- B, chanme visits and monitoring tours  Already three Ugandan scientists
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have made working visits to the Rwanda national program, accompanied also

by Great Lakes regional staff A three-country monitoring tour for scientists
from Rwanda, Tanzanmia and Uganda may facilitate collaboration focussed upon
their common interests in the wmportant bean-producing areas located at the
Junction of the three regions

- Africa-wide Workshops  Specialized techmical workshops,for ascessing the
state-of~the-art and for deducing appropriate research strategy,draw upon
scientists without regard for their geographical location  For example, a
bean fly workshop recently drew iLogether breeders and entonclogists having
relevant experience  5imilar workshops may be useful in the fields of bean
breeding, pathoiogy ana agronomy  An occasional, broadiy-based conference
for bean researcaers 1n Africa 15 also under consideration

Collabgrative Regional Research

A regional variety triral of the AFBYAN type 15 one way 1n which information can be
shared usefully across countries that have simlar agroecological zones or cropping
systems niches  iUndoubtedly the purpose and design of these trials will change as
understanding of the region 1mproves  Collation, interpretation and feedback of
results across countries 1s an important function for the regional programs

There 15 another approach to wmproving the efficiency with which national resources
are used for overcoming researchable problems that are shared by severai countries
This approach nvolves the purposeful division of effort among national programs
that choose to collaborate  The complex of widespread bean diseases has triggered
this form of collaborative research, favored by the opportunity to select for
genetic resistance n the best hotspots available 1n the region

The following collaborative subprojects are currently n progress among the Great
Lakes countries

- Screening of germplasm for resisvance co ascochyra (IGA3U, Burundi)
- Screentng of germplasm for resistance to anthracnose (ISAR, Rwanda)

- Screening of this germplasm for resistance to angular leaf spot (Programme
National Legumineuse, Zaire)

tastern Africa has provisinally agreed on the following assignment of priormity
research topics
- Screening for rust resistance {Ethiopia}

- Screening  for drought tolerance (Somalia)

- Screening for baccerial biight and ascochyta resistance (Uganda)

Proposals for collaborative research projects can arise both from the setting of
regional prierities by the steering committee and from independent applications
submitted through a national coordinator by interested scientists of any research
organization in his country A simplified application form 1s available fo
facilitate the development and assessment of proposals  Regicnal funds can be

allocated for successful proposals in recoonition of their regional resnonsibilities

The steering commttee considers each proposal on the basis of (1) relevance of the
expected research output to the region as a whole, and (2} progress made by the
proposers {1in the case of renewals Progress will be assessed from reports required

of the researchers, from presentations at regional workshops, and from visits by one
or more members of the steering committes
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CIAT operates a Bean Information Center at 1ts headquarters, util1zing core fund-

1ng and special project funds from IDRC  In addition to pubiishing Abstracts. on
Field Beans, the center has compiled and distributed three bibliographies on hean
research 1n Africa (Lopez, 1983, CIAT, 1984, CIAT, 1986) The most recent volume
includes “fugitive" Titerature cbtained by means of personal visits to bean research-
er throughout the region by a consultant

A free monthly service provides researchers and Iibraries with current contents
Tists for a wide range of agricultural journals  The page charges for photocopies
requested by researchers are met by coupons distributed by regional and national
coordinators  Regional coordinators also assist in updating the distribution lists

Results of research emanating from professional collaboration between regional and

national program scientists 1s not reperted by the regional scientist independently
In the case of cotlation or extrapolation of research results across the region by

a regional scientist, resulis are sent teo all national bean programs and directors

of research

Conclusion

The regional activities outlined above are likely to be successful 1n meeting all
three objectives only 1f they are undertaken with determination and in partnmership
The countries of Southern Africa {1 e members of the Southern African Development
Coordination Conference) have the advantage of a common forum for setting and for
mmplementing thet1r own broad regional priorities n agricultural research  However,
the steering commttee mechanism 15 proving 1ts value n other regions also, by
facilitating coilaboration among research institutions and screntists to solve
problems that are held to be national priorities by several couniries By enabl-
ing 1nternational organizations to respond more directly to national interests,

this mechanism also reduces the risk of paternalism

The judicious proviston of technical assistance needs to be accompanied by equal
attention to other forms of support to strengthen longterm research capability
While strategies being encouraged by CIAT for wmprovement of bean varieties and
cropping systems warrant a separate description elsewhore, the rzgional approach
described hore has wmplications also n these areas  For example, a recent African
Beanfly Workshop recommended that beanfly resistance screening work be coordinated
in the future from within the region rather than from CIAT's headguarters A
degree of decentralization of this nature 1s inherent 1n the vhilosophy

Other nportant components of the program 1ncluge 3 SLroeng conmtuient w0 raining

by ali regional staff, an 1maginative approach to the

: s sefection of traiping modes
and locatiops and the provision of podest fundino 1o national procrams 'orqstrqteg1c
purchase of supplies and equUIpweny - ”

The risk of a surfert of reqional programs and networks, possibly making competing
dgemands or offers, can be reduced by coordination among international centers and
simtlar bodies  Active collaboration between CIMMYT and CIAT in the area of train-
g for on-farm research 1n Rwanda has avoided the risk of confusion and 1< enabl-

g & wide range of national programs to benef1t from a
single activit -
tion with other centers 1in otﬁer areas of training 13 be1nggp¥aﬁa@d ggi 39§§}?§b8r3

1 am pleased to acknowledge my colleagues’
of this program However, the opinions ex
necessarily reflect those of CIAT

contributions towards the development
pressed here are my own, and do not
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