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The Proceedings of this Workshop contain 
the reports on the bean production situation 
in each of the participating countries. They 
are followed by a summary of panel 
discussions and the concluding 
recommendation to increase bean production 
in Eastern Africa. Greater collaboration at 
regional and international levels was 
considered instrumental in achieving the 
above objective, and in this respect it was 
suggested that CIAT be called upon to assist 
with the establishment and operation of a 
Regional Centcr for Bean Research. 
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Background and Objectives
 

Dry beans (Phaseolusvulgaris L.) form an important part of the 
diet of people in Eastern Africa. They are an important protein 
source for lower income families or where animal protein is not a
vailable. Production and productivity increases of dry beans are 
lagging behind the population increase, endangering adequate 
nutrition of many people. 

The Consultative Group for International Agricultural Research 
(CGIAR) has asked CIAT to assume world responsibility for 
collection, preservation and improvement of bean germplasm. As 
most of the bean production is centered on small farms, the bean 
program objectives are to develop scale-neutral production 
technology which will overcome major production restraints. This is 
pursued through breeding for disease and pest resistance, improve
ment of the plant architecture, and less reliance on chemical 
fertilizers. Breeding for climbing bean varieties adapted to associate 
cropping with maize is also an important component of the program 
activities. 

Up to now, over 25,000 accessions of Phaseolus have been 
collected and over half of them evaluated. 

Initially the CIAI program based in Cali, Colombia, directed its 
efforts to Latin America, and now that lines have been developed 
with the potential to increase production and productivity of beans 
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in Latin America, a workshop was programmed with the University
of Malawi to study the feasibility of starting a collaborative regional 
program in Eastern Africa. 

The workshop served as a forum for the diagnostic analysis of theconstraints limiting bean (Phaseolus vulgaris L.) production in theEastern Africa countries, and for discussion on the actions to be
taken at the national, regional and international levels to increase 
bean production. 



Opening Remarks and Scope 
of the Workshop 

L.K. Mughogb 

"Mr. Chairman, distinguished delegates, iadies and gentlemen: 

Today is a very special occasion for my colleagues and me in the 
Bean Research Project in this country. It marks the first stage in the 
fulfillment of several years of wishes, hopes and aspirations for the 
improvement of bean (tPhaseolus vulgaris L.) production in Eastern 
Africa. 

In its place of origin in Central and South America, the bean 
grows in medium and higher elevations. In Eastern Africa it has 
adapted well to the region stretching from Ethiopia in the North to 
Mozambique in theSouth and across into Angola. Reports of yields 
exceeding 3000 kg/ha on experimental stations are commonplace in 
this region. However, their translation to consistently high yields on 
farmers' fields is rare; in fact, bean yields on farmers' fields rarely 
exceed 500 kgi ha. This wide yield gap is a challenge to all of us 
whose duty and interest are to promote food production and 
adequate nutrition in the region. 

The idea of holding a workshop on beans in Eastern Africa was 
first mooted in 1973 after the first Latin American Bean Workshop 
5ponsored by CIAT and held at its headquarters in Colombia in 
February 1973. 

Although CIAT has a global mandate for bean improvement 
under the CGIAR system, its research activities have so far been 
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confined to Latin America. My colleagues and I were convinced that
bean production in Eastern Africa could be improved with the helpof CIAT which has a large collection of germplasm essential forimprovement and the machinery and experience of a regional
research program. We, therefore, asked CIAT to consider the bean
production situation in the region and the measures that could betaken to improve it. This took several years, and it was not until1977/ 78, when Dr. O.T.Edje was at CIAT as a visiting scientist, that a proposal was drawn up to hold this workshop in Malawi as a
collaborative effort between the University of Malawi, Bunda 
College of Agriculture, and CIAT. 

The objectives of this workshop are totwofold: identify theproblems and constraints to bean production in Eastern Africa; and 
to formulate a positive action program at national, regional and
international levels for solving the problems identified. 

Our governments are interested in concrete and practical, downto-earth developmental activities whose benefits can be foreseen.
Let us, therefore, come uo with an action program whose focus will
be on recognied priority areas that will bear fruit within a short
period of time, and whose benefits will go to the small farmer. 

Money for research is tight. The best we can hope for is donorfinance from outside the region. But the donors too will beinterested in assisting projects if they are well conceived and have a
direct bearing on the needs of the small farmers. 

The role of CIAT will be crucial here. It is my belief that CIAT

could best the
help Eastern Africa region to improve beanproduction by establishing a regional research program (with
scientists in breeding, agronomy, pathology, entomology, andphysiology) whose main objective would be to develop high
yielding, agronomically stable cultivars, with good quality seeds and
resistance to a range of important pests and diseases. 

The key words are positive action, and our target group are the
small farmers who grow the beans and who must benefit through
increased production, improved nutrition and moneLary retv :n. Theworkshop is a forum for the free exchange of ideas, and every 
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opportunity should be taken to discuss all issues fully so that 
rational and meaningful conclusions can he drawn. 

1wish to thank ('IA 1,USAID, DI 1 and the Ford Foundation 
for their financial assistance without which it would not have been 
possible to organize this workshop. I also wish to thank the Malawi 
Government and the University of Malawi whose staff have done 
much of the ground work that has enabled us to be here today. 

Last but not least, I have arranged with the immigration officials 
not to let you leave Malawi uncil you come up with concrete and 
practical recommendations for bean improvement in Eastern 
Africa." 



Welcome Address 

Hon. Dick Matenje 
Minister of Education 

"Delegates and observers from Britain, Burundi, Cameroun, 
Colombia, 'Costa Rica, Ethiopia, India, Kenya, Malawi, Mozam
bique, Nigeria, Rwanda, Soutm Africa, Tanzania, Uganda, United 
States of America, West Germany, Zambia and Zimbabwe-
Rhodesia and representatives from FAO, UNDP, AID, Dutch 

Government, ADMARC, Press Holdings, EPD, Ministry of 

Education, Ministry of Trade, Industry and Tourism, Malawi 

Export Promotion Council, Malawi Bureau of Standards, 

distinguished guests, ladies and gentlemen: 

Before officially opening this important Regional Workshop on 
Potential for Field Beans in Eastern Africa, I wish to welcome you 
all to Malawi on behalf of His Excellency the Life President Ngwazi 
Dr. H. Kainuzu Banda, who is also the Minister of Agriculture and 
Natural Resources, and to thank you for your participation. On a 

personal note, I wish to thank His Excellency the Life President 
Ngwazi Dr. H. Kam uzu Banda, firstly for allowing this workshop to 

be hosted here and for his support to its theme. Secondly, for 

nominating me to deliver the opening address. 

Furthermore, I would like to thank the Dutch Government, 
CIAT,AID, the Ford Foundation and the Malawi Government for 
the financial, technical and moral support which has enabled the 
workshop to take place here. Let me also mention that the 
Goverment of the United States of America, through its Agency for 
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International Development (AID), in addition to supporting thisworkshop, has offered funds under the National Rural Development Project for research and development of Phaseolusbeans in
this country. 

We in Malawi wholeheartedly support regional cooperation ofthis nature, because discussions concerning food productionproblems in the countries represented here today are so important asto trainscend national boundaries. 

I am aware that each country represented here has its owndistinctive agricultural development policy. However, it is our firmbelief that we all can and should learn from each other through theexchange of ideas and experiences. This will afford delegates theopportunity to assess which of the new ideas and technologiesapplicable to aredieir countries' agricultural programmes with a viewto improving production efficiency, thus achieving self-sufficiency
in essential food crops, including beans. 

The common bean known scientifically PhaseolusvulgarisL.asoriginated in America and was brought to Europe after Columbushad visited that continent. From Europe it spread to Africa, mostprobably through Portuguese influence, and reached Malawi fromthe East coast of Africa about three hundred years ago. The mainproducing areas in Africa are thein Eastern Africa highlandsstretching from Ethiopia to Southern Africa and from Central
Africa across to Angola. 

In meeting the required protein levels in our diets, especially in thedeveloping-countries, grain legumes play a role as important as that
of cereals in 
 the supply of energy, beans being one of the most
important sources of protein. In Malawi, bean production is second
only to groundnuts; beans are mostly grown by the small holderfarmer. The quality of bean protein is not as high as that of meat orfish. However, bean protein is very high in lysine which makes itvery important in human nutrition. Therefore, a meal consisting ofbeans, maize in the form "nsima" and some vegetables is wellbalanced for both growth and maintenance of good health. 



I f ioint,AtOhr i%1 

In Malawi weNhave v hat we call "likuni phala" which is a mixture 
of beans, ground nu:s aod maize in a !:1:2 ratio which is ground 
together. When cooked, the inixture i used for weaning children 
under five. 

KiSte-, on tile 1A) Po,duction Yearbook. 8000 tons of beans were 
g,..Jwi ro 15.)00 hecclares bet wcc 1972 and 1976. with a yield level 
of 533 kg ha which is ery IOX in terms of the act ual potential. 1here 
arc a number of ,actors which limit bean production in 
Malawi and perii~ijn other ,\ rican countries. I'he most important 
ones are the lack ol suitable \aricties, seed availability, inadequate 
production tCe-huolOgies Such as planting times, plant population 
and spacing. letili:zation and croppimi systems. In addition, 
diseases such as ;inlthracnosc and halo blight, in particular, which 
atta,,k pods prinmarily: pes,:t such as the bcan tly which attacks 

.oun1seedlings, bean boetles and aphids which atlacK the bean 
phint: nd weeds that compete with lthe plait for production factors 
contribute :o the low yields that are realized by the farmer. In view 
of these constraints, there is a great and urgent need ta double our 
efforts in the following areas: (a) development of high yielding 
disease and pest resistant varieties; (b) production and distribution 
of high quality sceds: (c) improved cultural practices with emphasis 
on the smallholdct frmcr: (d) development of cropping systcms 
such i,.s mixed cropping for different ecological regions where the 
smallholCer fartner can make miaximnum use of scarce resources such 
as !hind. fertiliter and o.ther factors which usually limit production. 

L.adies and gcentlenen. looking at the present and future protein 
requirements in the developing countries, there is a great need to 
improve bean production if we are to halt malnutrition and diseases 
associated with it. 

I would. therefore urge you to consider seriously the ways and 
means of increasing bean production on the one hand, and on the 
other hand. other grain legumes that may also be of economic and 
nutritional importance in the third world countries where animal 
and fish protein is rather scarce. 

I hope that this workshop will result in some concrete short-term 
and long-term recommendations for increasing bean production at 
both national and international levels." 



Response to the Minister of Education's 
Opening Address 

Aart van Schoonhoven 

"Dear honorable Minister of Education, distinguished delegates 
and observers, ladies and gentlemen: 

On behalf of the participants in the workshop on Potential for 
Field Beans in Eastern Africa and on behalf of Dr. John L. Nickel, 
Director General of the Centro Internacional de Agricultura 
Tropical, CIAT, in Colombia, who just returned to CIAT from a 
long technical mission to Eastern Africa and, therefore, could not 
attend this workshop, I wish, as head of the Bean Programi at CIAT, 
to express our sincere gratitude to his Excellency, the Life President 
of the Repub, c of Malawi, Ngwazi, Dr. H. Kamuzu Banda, for 
allowing this workshop to be held and supporting its execution in 
this beauiiful country. 

I also want to thank you, your honorable Minister of Education, 
Sir., for your kind opening address of this conference. 

From your opening address it is clear that beans form an 
important protein component of the hirnan diet and that this crop is 
mostly p. oduced by smallholder farmers having a large number of 
production constraints. In our Latin American experience we found 
a very similar production situation and obstacles to increased 
productivity and production as the ones you mentioned. In efforts 
to meet these constraints, we try to develop a technology which will 
fit the production reality of the smallholder farmer. That means we 
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principally develop geimplasm with increased resistance ortolerance to insects and diseases, in the desired grain color and typerequirements, with high yields, short cooking times and tolerant to
climatic and soil constraints. 

Such a task is too great to be done by individual research teams. Acollaborative effort is needed, therefore, between scientists ofnational and intcrnational programs to develop such technology.This can be done, and we have seen that lines developed in CIATtomeet our production sitUation performed very well in theexperimental ficlds of lunda College of Agriculture. CIAT hasreceived the world mandate for research in beans from theConsultative Group of Internationa! A11icultural Research,
therefore, we ,re very stimulated by suci ,)tscrat1()I s.
 

The objetive of this workshop is to 
 assess the nced for SuCh acollaorative network and devel(p ccomIuneito dation; aridstrategies to meet Our coi1nmon goal oI iineased beau production
and productivity. 

You r stimulating opening address hi,. given a good start to thisworkshop, and we want to thank you loi it." 



Bean Production Trends in Africa 
1966 - 1979 

Nohra <. loJido,'o* 
.Julict W. (iathcc* 
John I1.Salnders* 

Africa produces approxiimatcly 1.35 million tons of beans annually, 
equivalent to 37; of latin American production. Within Africa,bean 
production is concentrated in Eastern Africa, with 61% of the total 
approximately equally divided among the five producers, Uganda, 
Rvanda, Kenya. Burundi, and Tanzania (Table I). The combined 
production oIf these lastern Africa countries of 822,000 t is below that of 
either Brail or I exico t is substantially larger than that of any other 

-atfill .l\lcnctn c o ntr\. 

[hc data availablc trom African sources gives very different results for 
the principal Lastctri Atrica producers. Fhese estimates increase tile total 
Eastern Africa bean production from the 822, 000 t in the FAO estimate in 
1977-1979 to 1-199,000 t,a 6911 increase (Tables 2 and 9). The apparent 
explanation for the divcrgence is the difficulty in estimating production of 
a basic food crop, which is principally kept for home consumption in a 
large number of the small farns producing beans'. The yield data from the 
l'astern Africa countries are also substantially higher than those of FAO 
(Tables 8 and 9). [he rest of the paper used the FAO datafor their longer 
time series. 

International trade data are only available for dry legumes. In Africa 
beans are a much smaller proportion (27%) of dry legumes than in Latin 

I i al'.Rc .C.cli A. clatc(IA I;AglItIltIl' Economist, Ministry of Agriculture, Thika, 
Keni,i: all I conoilq in tic t I II\c Pioglaitll. Cali. ( oloinhi tcslac,.\cl . 

n Ir fii',CC COLIl , It-t101k hc I p l till llicii discassii , oilla rkcting. 
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Table I. African bean production in the last decade, 1966-68 to 1977-79. 

Country 1966-68 1977-79 
or region Annual Annual 

Production (,'i) production (Q) 

(000 t) 	 (000 t) 

Eastern Africa principal prodtcers 

Uganda 175 17.0 175 13.0 
Blurundi 133 13.0 162 12,0 
Ken%a 133 13,0 161; 11.9 
RI anda 126 12.3 174 13.0 
I an/ania 108 10.5 150 11.1 

()ther Alrian countries 

Elthiopia 68 6.6 13 1.0 
.\ngola 64 6.2 64 4.7 
South .Allicii 50 4.9 75 5.5 
,iadagascail (Malagay) 49 4.8 47 3.5 

a ,1oun 224 2.3 82 6.1 
/lnn bahIac (Rhodesia) 23 2.2 25 1.8 

1ogo 	 20 1.9 16 1.2 

()thor' 54 5.2 206 15.8 

Aliica 1127 1350 

a 	 I fiv Illrot1 ofI I irric and laining data ofr1978, since FAO does not report the Kenya data.
 
h Inciir ic,, dl tle\lltol c1lti c1,producing icss than 11 (t tile
beialproductii in thecontfi ent, either 

it 1i1t blqef 1eure i " I Cri l lei decade 

SOUeLiL \I i Production Yearbooks, airiLUscars hzsinim(es lr Kenya hlo the Kensan Central 
hi i ,tll Iics Statistical AbstraRt, 1978. Nairobi, Ken,,a.Niger %kasexcluded since 

, 
di
111chal, I I V) do, imlmi , incluidc oink leguncs and no heans. 

America (84!' ),. Per capita consumption of dry legumes is lower in Africa 
thian in latin America; however, the opposite is true in some of the 
principa! Lastern Africa producers (Table 3). The extremely high
consumption of dry legumes in Rwanda, Burundi, and Uganda has been 
associated with the predominant calorie sources of low protein content 
especially root crop., and plantainsi . 

2 	 [or I in \nlCr.1 dii secII. S:midei ,iifd AalireI.,P.Isvucidn de laprodncddn de frijol en 
Anitrica Latina durfnute hatilliniad(cada, Stlie)6SBI-1,CIA I.Cali. Colombia, Agosto 1978, pp.6 and 
S.Se. I [iffl iii ths 1I dld p'p. the Al riait data 

3 W.R. Siantri, Grain leguntes inAfrica, I ood and Agiiculture Oiganiiation of the United Nations, 
R nc. 19i1.p. 7 
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Tabie 2. National bean production, area and yield data for the Eastern Africa producers. 

Country Year Production Area Yield 
(t) (ha) (kg/ ha) 

Kenya 1974-75 476.513 763,500 624 

Uganda 1975-77 305,133 393,400 776 

ranzania 1975-77 253,932 295.000 861 

Rwanda 1976-78 168.407 210,305 801 

Source. See the ddit r d relcrcnccs in I able 9 o1 hn, papcl 

Table 3. Annual production, trade and per capita consumption of dry legumes, 1975-77. 

Country or Production Imports Exports Imports Apparent 
region minus per capita 

_,_p__ _t consumption 
(000 T (kg capita) 

Eastern Africa principal producers 

Uganda 

Kenya 

Rwanda 

Tanzania 

Burundi 


Other African countries 

Nigeria 
Ethiopia 
Morocco 
Egypt 
Niger 
Zaire 
Cameroun 
South Africa 
Angola 
Madagascar (Malagasy) 
Chad 
ZimbabAc (Rhodcsia) 
Togo 
Benin 

Othersb 

350 0.038 0.01)1 0.037 29.3 
305 2.902 17.519 -14.617 21.0 
217 0.031 - 0.031 50.6 
203 1.899 17.299 -15.400 12.0 
171 .... 44.3 

878 0.800 0.800 13.6 
682 0.020 73.287 -73.267 21.2 
362 0.12(0 97.436 -97.316 14.8 
352 116.723 0.751 115.972 12.3 
245 2.716 -2.716 51.2 
148 1.100 1.100 5.8 
88 0.012 0.288 -0.276 13.1 
82 6.924 7.333 -(.409 3.1 
71 3.11 8.233 -5.053 10.5 
65 0.002 18.641 - 18.638 5.6 
57 0.(0) 0.063 -0.057 13.8 
27 6.91)0 6.900 5.2 
23 0013 0.013 10.1 
21 0.009 0.196 -6. 187 6.5 

736 72.0)4" 74.795 -2.748 8.0 

Africa 50183 212.t,95 318.588 -105.893 11.7 

a Production plus imports minus exports all dtided bs population is the apparent per capita 
consumption ol div legrmnes No deductlionis ', ere made iir ruseas aninmal Itccc, seed or losses. 

b Countries with less than I1 1) dry legumie productimn. (loses.r, a lew adduional countries were 
included here due to their importance in either dry legume production or trade. 

Source: FAO. Production Yearbook and Trte Yearbiok, Rome, variou, years. 
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M(St Ofithe .\Ir WiaCn utruLIics are cx porters of dry legumes. However,I gpli :S. af laige. iulli-tcl \.ith almost 116000 1 annually: Zimbabwe,I L., "-dt im1 1p, t Iliatll L Ialitt,N 7.lf)( t). r\Iilca \I.Iv, net exporter of0Il.0)0Jc d l'Clttili 
. a

1 dfl * iII 19)7177 lI tin A.'mcrit cj) ited 230,600 t of1r\ lt.lilit"., Itt \kii a t,ct ;:pitcr 11 ( l,. 36 0 t ot dr. legulit s iii this 
Natlh II'el i 1
 

Il t oli lan pioduction- has
at)., %lica, beeII increasing faster than1pum~iation !oith. Ihese production incrcases have been obtainedpoiiiptlis , ith area expaliioin Since yields ha'e been stagnant or 

I;Ii -t it I tlic' IM 'h l ieh tuc tc - j 
r c let tic.jltj 

h-il lti inl :\irtlci. 1962-79 

l~llll x ' 'p~dlhDI'I ,)tl titlon Area; lei.ld 
I Ittililih 

al' I ill '\IIIl ,l III,lt 'lll p~tl ll- .l'Cr' 

I .l2lda 28 
 4.34 6.67 2.33 
ct ie, l.10 .II, 4.07 3.74 0.332.0.I l 3.52 2.65 0.87liill 1i1.70r 2.71 3.59 -0.87 

' Ihtw l fill I+, ,-,- litricS 

! L,.t c ,it, vii 3.;4 1.28 0.37 1.65
', 311 

SI 
3.34 -1.61 4.65i. , ,c I ( l clag,is,I 2.78 0.50 0.10 0.40.,'.2.77 
0.80 1.39 -0.59 

2.04 7.11 6.73t 0.3812.35 0.69' 7.71 c 
2.98hq,., 2.07 -8.95 -8.76 -0.19 

1.'li.74 1.63 2.70 -2.07 
' \i it 2.74 3.61 3.75 -0.14 

t.,1,ttcd Ih"ll, tile .allimltd data t1 l,'ltg filt: cq lllni I Y:-+ hl. t,'herc 1 r, tile fog of pol l t l ollo 
I ,,LI tI I ,ll.l I tL , .th:lkl il ire tilt pmtrillitItf% t%%ie.rc h I tflegeotti ic' 

I'1h 1,1h tli Illt" tt "Itilt li '.i,1 1 'it1i' u 

, ;h!lthi't ,l .ll dt" I., it"i ,i k 'In piil


h elei I, nott iidted +hl.h ! < l'l h . ',t ie t i 1 lt it[ l ki c i! \ ti),ula~ i ieii ti tindeno the periid.tdt 1hr 1t1- 2-1t97,
 

\tIILItituc 0 I ' 
 ti IIJ \ l't,h ,i ,,, .,r,,i tm ti i Ii.tlltI, 'ti l, Itc'n ti / ', . ,I am d,
. h 

Su an,St'teI S itl I'rt,dlic t \i , h c<,r h al(l it. ha i t, i 0. Icr t t l t les"ldcl th1 t1t 'ii fei l 

Soutltrce I Wl Plro~dutlionI catrllho0k, \ callU+ I+"\(. Demoglraphicts. I ciarlbolok, \.;11710M. 'e 

http:t%%ie.rc
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declining in niost countries. In the principal production area, Eastern 
Africa. production in-rcased more rapidly than demand in the 1960-70 
decade enahling falling pri.cs o r increased exports (Table 5). lvowtver, the 
econornic disruptions of the sevenwies led to economic declines in almost all 
of the African cOunt ric.,. !LCn , ith the dcClining per capita income, high
population gro ithand production stagnation resultcd in a more rapid
gromth of demand than of supply with upward pressures on prices (Table 
6).
 

I a 	 { ,,' it s Itit dctrland ild ,uppi, !mi hcanl and illpwlnlc 
, 

of demand 
p oi"%t III.\L Il C -allLwjntoc 19+G-70 

('0t11111% Olit( l~l fate lrl(tIllc Lirom~h lalte 

caprta popiiat t l dcnlliand dcmand supply 

I atsiIl A tica principal produccrs 

3.3 3.1 0,42 4.4 N.A. 
1i flnlll 2.9 3.0 0.60 4.7 4.3
1pan a 2.8 2.7 0.46 4.C 16.9 
[fil tllth 1.0 2.0 0.21 2.2 3.5 
RItld -0.8 3.5 01.41 3.2 7.5 

('tci %Iican cotuntric. 

I g,, 5.2 2.9 0.23 4.1 8.9 
N itiItil \I ILa 3.1 3.0 N.A. NA 1.9 
1 tltopia 2.8 2.0 0.51 3.4 2.4 
(, m l 2.8 2.11 0.34 2.9 -2.6 
,,I r. 
ILg"p 

2.4 
1.6 

2.6 
2.5 

N.A. 
N.A. 

N A. 
N.A. 

N.A. 
15.0 

NiwcT 1,6 2.7 0.30 3 N.A. 
NMIccr 1.9 2.8 0.30 3.l 10.7 
ad;idga cal I0Ilflg .,,) 1.4 2.5 0.01 2 "7 2.1 
ic:rIrl 0.114 2.7 N. A N... N.A. 

hs,t idctal -0.3 3,2 11.411 3. 1 2. I 
Nici ia -0.3 2.5 0.51 2.3 N.A. 
(Ihad -I 11,7 0.210 15 N.A. 
A I 1t;l. N. .. 0.41 N A. 2.2 

,th 0 .. 1 s p!lc, IIIiW ild cod-%, 
h elt Hitt:'11wlr p :,tt ii ,tki 1 ptlu the c nri cla i t.'tcliil%dmand [lilies per Capita 

Stliucc, \kmlhd lnk ]17)) \%orld B1anmLkAil.s, \\ ashilnglitrt 11 ('. 1979
 
FAOl) emogrphilc Yearlbook, mnc 1977. p. 158.
 
i"A(), Productimm Yesrhook, IRmtt.. , a t ,us%.ears.\itls. 25 to 32.
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Table 6. 	 Growth rates of demand and supply for beans and components of demand 
growth in African countries, 1970-76. 

Country 	 Growth rate Income Growth rate 
GNP per Human elasticity Bean Bean 

capita population of demand" demand5 supply 

Easteri Africa principal producers 

Tafizania -1.3 	 3.0 0.60 2.22 1.5 
Rwanda 	 -1.8 3.0 0.41 0.86 1.3
Kenya -2.9 3.8 0.42 2.58 	 N.A. 
Butundi 	 -3.1 2.7 0.21 2.04 	 -3.4 
Uganda 	 -6.1 3.0 0.46 0.19 -5.15 

Other African countries 

South Ahica N.A. 2.57 N.A. N.A. 4.97 
Nigeria 2.2 3.2 0.51 4.32 N.A. 
Egypt 0.5 	 2.6 N.A. N.A. 8.25
Morocco 	 0.1 3.2 0.30 3.23 N.A. 
Cameroun -1.3 2.3 0.34 1.86 14.8 
Zimbabkke (Rhodesia) -1.9 3.4 0.40 2.64 0.72
logo 	 -1.9 3.0 0.23 2.56 -20.66 
Benin -20 	 3.0 NA. N.A. N.A. 
Niger 	 -2.2 2.7 0.30 2.37 N.A. 
Ethiopia -2.3 2.5 0.51 1.33 	 -16.95
7-a ire -2.4 2.8 N.A. N.A. N.A. 
Angola -3.0 2.4 0.40 1.20 -0.64 
Chad 	 -3.7 2.3 0.20 1.56 N.A.
Madagascar (Malagasy) -4.9 2.6 0.60 -0.34 1.50 

a l1itlud', puls, nut, amnt seeds.
 
h O)ermianid gromTn "s het n of population growth plus the income elasticity of demand tilmcs per capita
 

GiNP grnnsth 

NA --not anantthbc. 

Soufce : 	 lnternatnonal Ayicuntural Development Service (IADS), Agricultural Development
Indicators. A Statistical Handbook, 1980, New York; FAO, Proyeciones par&Produclos 
Agricolas, 1970I1yW I(oilie 1971, pp. 162-178; FAO, Production Yearbook, Rome, various 
years, os. 25 t) 32 

For all of Africa a yield decline was offset by a rapid area increase rate of 
3.8% over the last decade. South Africa is an eyception and did not depend 
on area expansion to offset declining yields. As in Mexico, substantial yield 
growth in South Africa has been obtained while the area under cultivation 
declined as more profitable crops displaced beans. Egypt increased bean 
area rapidly and achieved impressive yields by the end of the decade 
(Tables 7 and 8). 
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Table 7. Aiea in beans in Nfrica, 1966-68 to 1977-79. 

Country 	 1966-6 1977-79 
or region A rea Area 

t000 ha) ) (00 '' ha) ("0 

Fasitrn Alrica principal producers 

Kenya 	 323 18.1 764' 27.6 
Uganda 	 266 14.9 356 12.9 
lanania 	 219 12.2 300 10.8 
Hurid 203 11.3 259 9.4 
I'anda 	 155 8.7 213 7.7 

(thor African countries 

Angola 	 199 6.7 120 4.3 
Ii hiopia 	 92 5.1 18 0.6 
South Africa 79 4.4 72 2.6 
Madagascar (Malagasy) 62 3.5 59 2.1 
Canicroun 54 3.0 133 4.8 
logo 	 54 3.0 o0 2.2 
/inihah\\e (Rhodcsi;%) 50 502 8 1.8 
lg\p, 5 03 7 0.3 
ZaiIC N.A. N.A. 162' 5.8 
Chad N.A. NA. 97 3.5 
Others' 	 108 6.0 100" 3.6 

Africa 1789 	 2770 

:i )ata%crc nl6a~adahlc or 1976-78 instead cf 1977-79. 
N.A.L noti\aibahlc 

h includcs ill A tircan lesii,thaii li of the bean production in the continent. 

Source: 	 FA(. Production Yearbook, various years. The Kenyin data were obtair' d from the 
Kenvan (uitrol Bureau of Statistics, Statistical Abstract, 1978, Nairobi, Kenya, 1979. 

In the principal bean producing countries in Eastern Africa the area 
increases during the last decade have been very large. Uganda increased its 
bean area by 96,000 ha, Rwanda by 58,000 ha, Burundi by 56,000 ha, 
Kenya by a staggering 441,000 ha, and Tanzania by 81,000 ha (Table 7). 
Absolute yields were still very low with falling mean values for all of Africa 
and for most of Eastern Africa, with an especially rapid decline in Kenya 
(Table 8). 
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I able 8. Bean yield, n Arica, 196,-68 to 1977-79. 

Coun tI\%. 
A gcnievitIdsor region 

l )(i'-8 19 77-79 
(kg ha) 


(kg ka) 

I a ,lcrnI .,\hi,.l pllin,:qpa producers 

Rea, a 815 815
I'ga lda 

667 492 
Bul undi 644 626 

laloa 492 503 
Kren', a 412 211' 

I)the/ ,kiA lla ,:outrtics, 

I
tiyp1 
 1400 
 2571
 
Madagasca, (.MIllagasy) 789 798 
1'thpiaip 743 705 
nouith Atrica 631 1040 
Angola 

534 533 
n :,( 468 620 

/IIIiVIn, (R hodesia) 463 507 
/i NA. 577 
1tW, 

448 710; 

AI rica 
574 487 

.1 l . )I t Ihalahk hii 197') ' .c {ltr tI e I 1c,ii l, jtde olnik 197(,-78.
In, JldeC ,I ,\!r ,,, c l iillt i,,, I it.,- I'' ()1 1h iw tll plt diitcIini iII tile .')JIIeIIC.ll
N i t 

SnOule: I VAl . )'riOducli, Ycarbook,, . ,t \etn i e K:rn;,iI,,Ir,',t nI'. InceriItnned in the 

IInanN regions of Africa there are serious nutritional problems ofteninvolving inadequate protein intake due to a predominant starch diet of 
cassava and plantains'. In spite of an estimated per capita beanconsumpt ion of 35.5 kg, year, protein consumption is still inadequate inRwanda'. Increases in pulse production for protein need to accompany 

I hl,c it t' c~ ' tpie d~II . , l iehVsald le.,lI hlal h .See P.R. Rt haihayn) 
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proucioninreases on rot or cerels. Anmlprti.4rcalreo 

cosmto ismur s16Slkl 	 ganleueinowen compe[~te 


inArc hnl,- inAnIeia h rduto iu' inO 'beans in
 

exdpe1ja acagrvted~t 4he aIre a;i serious' urban maintitny1 

Ial9. 	 Bqin prod uction, area and yield data for orEsenArc rdcr rmte
 
cou6ntry report j~d additional data sent by participat.
 

'onrProduction 	 Ara Yield 
1(t)(hat) -s(kg/ha) 

1920 ~37,000 
1925 ~ "56,00M ' 
1930 84,000 97j1 

1935 411i3,ON 
1945 151,000 

1950 i ~185,000
~1955 214,00 
1969 - 233 100 " ' 
196,51 ,37lI000 
1966 114,300 383,495 29 

7162,600 5,32,49430 
1 68 206,100 37 1, M7 554 ~ 

1969 162,200' 377,541' 430 , 

1970 186,80 376,448 4W6' "' 

1971 221,800 45,0
192 236,800 309,000' ,766 '~z' 

*'2' 1973 170,000 359,000 ' I73 

974 ~ 196,300 ~ 408,000, 481 
I 19?3 325,800 -407,000 Soo, 

1976 ''3,337,100 43490 ji~"111977 .~252,500 ~'~ 3830 ''746 A 

a The 1920-1970 data' were taken from annual reports of th'i Ugandan Department Of Agrieli tutre-.T1e }3 

Iq)7l-l977 daia are: fromi unpublishe'data in the 'anrnual reports of the 'lanniig Divisio'n"'Oftth 
D Chid inP'R.Rubaihayo, D.Mulindwa T Scngooba,-F, Kamugira, ieanl'Derhinentof Agriculture 

Poduction in Uganda". ~'
 

W,.Stanton,-p cit,p..16, fora 1:a 

oAf~rican cities thereby increasing dep'ndcneupon' low.er, quality diet' especially the incleased
 

' 	 .-:ussion of tile deterioration of nutnto suonm 

consu ptionof casava
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Ftable 9 (Contiutaed) 
Cont ry 


Producli,)n Area Yield 

t (ha) (kg,,
ha)
 

R ',a nda h 1966 
 I .0,900 15,.0(0 
 850
 
1967 
 3 ;,700 155.00 850
 
1968 I16.225 156,300 744
 
1969 
 146,124 1(2,360 900
 
1970 
 143,004 159,561) 900
 
1971 
 144,445 160,494 900
 
1972 
 131,404 
 154,593 
 850
 
1973 
 133,059 160,025 831
 
1974 
 114.816 
 186,723 
 615
1975 
 152,744 
 190,600 
 801
 
1976 
 163,401 
 202,880 
 805
 
1977 
 171,590 
 213,27o 
 805
 
1978 
 170,2 1 
 214.939 
 792


Kenya" 
 1974-75 476,513 763,500 624
 
Ianzaniat 
 1963-64 
 92.656
 

1964-65 
 79.705
 
1965-6(, 
 102.443
 
196-67 
 111.849
 
1967-68 
 11.527
 
1968-69 
 102,799 

1969-70 
 122,438
 
197()-71 
 124,190
 
1971-72 
 (67.93t;
 
1972-.73 
 191.46
 
1973-74 
 189(19
 
1974-75 
 197,291
 
1975-76 
 220,719 
 295,000 
 748
 
1976-77 
 287,145 
 295,000 
 973
 
1977-78 
 223,397 

h Nloinstdrc de l'.\ricuhaire, "lapports .. niluels dIn.Nlinisfire dierAgriculture etde I'Eleaige, Rwanda,alious%ears I hc data %%crc piovadcd 1-,vN. Nyaberida.c D.14. Ilha~ru "(iuan I cclire I roduction ia Eastern Africa \4ithSpecial Relerence to Kenya", paperpreserited ;itle S\ i1.1iposIil on (irain legumne Improement in Eastern Africa, Nairobi, August 1979.,,cdITS. K. Ntuingunah, ..M.M.Ndcg, a, H.A. \an Rlicenen. and D, . ITMukunaI'Beant ProductionIT Kenca tMalci19S0. p. . 1lie authors %ruuldliketo grateluil%ackn., ledge the help ufDr. i \.%anlhceiie. Prt'ioLt NI;aIILgeI .,(irii legurieiProject. Nitional ltorticuliiire Rcsearch Station. ScientificRescalh aioii . M.llisti.ol Agriculture, I hlika. Kcn.a i, tiIrtting together these data since data inKcna li acbeen estie ,llel,scalcc

i (lie produtlioni ind area data tot Iall a,na 'acre tiAkr, flow Statastics Section. !lanrning Division,Ministr, of Agriculture, Bulletin of Food Crop Production Statistics,
sariotas "ears and o cre 

Dar esSalaam, Tanzania,ciledin) \ K. Karel, 
seminar paper. 

R..iai('roduct ion in raitania - I'roblein and Ihospects",Uni rsn at Daa es .,ihiani, Faculty of Agriculture, D)epartmtent of Crop Science,

Moriigoro. lan,ais, 
 198(1 

http:1972-.73
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Except in South Africa and Egypt, bean production increases have 
depended upon area expansion. Absolute yields for most countries are very 
low and declining reflecting planting in association, low inputs, soil 
exhaustion, and shifts to more marginal agricultural areas. Low absolute 
yields renlect opportunities as well as problems since countries, such as 
Mexico and Colombia, whose national bean programs selected or 
produced new varieties, were able to obtain significant growth in yields 
over times. 

8 Sanders and Alare/, op. cit. p. 3u. 
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Bean Production in Burundi 

Cimpaye Dieudonn6 

Importance of Beans 

Beans play a very important role in feeding the population of Burundi. 
Like cassava in Zaire, they are a basic staple food in the c.:)untry. Their 
importance is not only quantitative but also qualitative because beans, 
followed by peas, are the major sources of protein. 

The annual legume production in Burundi is between 55.000 and 60,000 
tons of dry peas and 25,000 to 30,000 tons of groundr,uts. Peas are second 
in importance among the legume crops planted in the country. In the 
Eastern plains, pigeon peas are grown between two consecutive rainy 
seasons, while cowpeas are not largely planted. 

Beans are grown in association with crops such as maize, bananas. and 
pigeon peas. often at altitudes which are not always favorable; for instance, 
in the Zaire-Nile watershed region, pigeon peas produce twice as much as 
beans. The country's most productive regions are: the lakeshore plains of 
Lake Tanganyika on the Western part of the country; the Ruzizi Valley, 
and the Eastern region, at middle altitudes. 

Each year ahout 120,000 t of dry beans are produced on approximately 
240,000 ha in the lowlands (hence, the native term "dambo" crop) during 
three seasons: October to December, February to May, and June to 
September. 
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Factors Limiting Production 

Thesz facto S are principally climatic, phytopathological and 
pl :c ',p UiJ Ili nature. 

Climatic factors 

Soils. Bururid isianoutntainoLIs countr . lhe pedological studies of soils iIIBlurundi slio thait ilI Mugaruho BIututsi (Central Plateau) they areacidic and unsuitable for beans. A.! lower altitudes in the Western part ofthe CoUlllt rv. the, are iliro fertile but wresent drai rave problems caused bytile hgh colilis e c il cl.l lhis soil text re alsc i ises suffocation of theplant and leads Io certain bacterial discases. Iluc iiripical brown soils ofKirilmiro at 15(0 to 181t) n18isl, ;ire pool and overworked and their mineral
Components hate not b-c rcplaeced . fe.rtli.tiioi. 

Above 1800 niOad peas and intile d better than heans since beans aresensitive to lkm tellipcratltirCs. Iheic r-Ccordcd pr)dLctioi under theseconditions is below the unprofitable level of 50) kig. ha. Hlowever, tileproduction of beans planted in lowlands is good proxidcd thc aieprotected against Alphi. Mthac, a setriS pe!st in thost regions. 

Rainfall. Rains in Huruidi aC \L rvariable: r examiple, in 1979 rainsbegan in carly ()CIobCI instCad ot their n)onii starling point in mid-Septeinhb.. blhough crops have ben delayed duo the weather ch.rges.

it is during the first rainy 
season wher a good harvest of beans can be 
rodced, \nllUill r0iifill het.\\eult7 nin and 1l80 ii is favorable for 

beans. 

Phytopathological factors 

Diseases. Ma ior btean diseases in Brtirtindi are those of fungal and bacterial

origin. while bean coimm on i 
 osa ic virus is niot a erious viral problem. Themost important disease known in Bturundi is ,nthracnose (Colletotrichutn
litldeflmuthiatinu),other diseases arc: angular leaf spot (Isariopsisgriseola)
which is cspeciall. >cilis iII huiiid sa at higher altitudes: rtist(Uromiyces atpendhUcaii. ) which is colln but not widespread in highand middle altitudes; Ascoch.ta lphas.oioru (Ascochvta leaf spot) existsbut is not serious; Ranutuarial ltaseoli(floury leafspot) causes some degreeof damage in high altitudes; web blight (Rlhizoconia microsclerotia)andhalo blight (Pset'udomnoas ptlaseolicoa) are of minor importance. 

http:Ascoch.ta


Insect pests. IhlrC alc Iirce tilpl-cof insect pests which attack beans in 
Burundi: .-fphi fal,',., which C,"uWu . cre damage to lowland crops in the 
dr\ seasin. le ,I 11ies. , hit attack crops grown on poor soils such as those 
Of tile K irir ri. hn ilOh central part of lhecountry: tiir damage is 
consiler arle sncr ,lrl plaitsu arc soerlv attacked especially during dr1-Y 
wrcatlhc. P atrzratetl/a i) attack beans bi their damage'i d litci s (. l 

is seldom scIt i .
 

Phenoyipica! iticlors 

a"Irllcl!cic li,h-colocd low yielding means to the black seeded, 
high %ichI ic bca il \arictxcs which arc not acceptable to consumer;. A 
,tlong Selcction piclcrcic i-, note.l fo1 certain colors during the seed 
bti'illg sca on iI l ii l - -, . 

Research aitw F.%t.esioii 

)uc to tililportaliicc iil beaus in lurundi, the Ministry of Agriculture 
and Aninial iProduction has et short and niedium term objectives to 
orgaili/a t is \hilch dea lwith research and extension work on beans. 

Sincc 19(). Mcbr Bii'tndi htcamLuc an independent country, the 
govclnnucit has hcn caitl ig out isearch lon cash crops like tea, coffee, 
and s igarcalnc iich iatlact torcin ciirreicv. while f0od crops have been 
gencralIv icglcctcd. ftomcvci, tlie gorcinten! has reahized that in the last 
tell%cars lood1priductin has declined and prices hat' gone up. As an 
Cxatipic (Ithi ploblcil th pricc of I kg of heIns dtring harvest time has 
gone froml ,'0t1I.*in 1905 to 35 BIT[ in 1978. When beans are in1short 
stppl\ . prct-, 1"0 tip t oU or ( 131t+ per kg (roughly USS 0.60 per kg). 

[hc l)cpaIrtmrlt:t of Aeoninll)lly il the Ministry of Agriculture and 
Animal lPridtiction hitidles bean distribution and extension work in 
[1iu1nd i. I his 1lcpirinieni also offcis special seed prod uct ion services in 40 
ccintres located throughit the collntrv where farmers are taught modern 
agricuiltural netliods. UJfitfortinatelv. the dpC)Iirtment is new and only very 
lcf farmers haxr hcnchiicftd liroii it so far. 

The Agronomic Science Institute 

This Insiitute is iii chaige of agronomic and animal production research 
in 11urundi. As such it is responsible for a five-year research program on 

It =" lit I iI ,
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beans v'hich is in c'!cct for 1978-1983. Basically, this program consists of 
tile following aspects: 

Permanent selection )I hc;i l%ariclicscollected in rural areas and in localmarkets. "crcning is kclV severe; only disease and pest resistant varieties 
go into comparltive yield trials; thcse are doneFI in)txMo diiferent ecologicalregions of the c'illll v.
 

Peeliminarv trials 
 .illtl
arc done materiah; froln the national beancollection in OldLr to o)btain a more rapid rate of multiplication.
 

Final trials are codmidcted %' itl a 
 ll number of selected varieties. Two('IAT yicld tr,,,, arc in process illt,,O tories at diflercnt altitudes: 1900
masl and 1.3)() masi. 

New varieties arc added lror, ClIAl (( 'olombia). Holland, Belgium and[rance cach year. ll I',3. new varieties will hVe been identified and 
distribntcd. 

Trade 

The bean market iP,not vet orgaiiiied in Blurundi. Approximately75,;, of the total bean production 
70

is for local consumption, while theremairing fraction is hought by merchants who, in turn, resell it at highprices during periods of scarcity. I-ortunatCly, the government has created a new committee in clharge of food trade at fixed prices, but thisorganization is still too young to be in full operation. 



Bean Production in Kenya 

S.K. Njungunah 
A.M.M. Ndegka 
H.A. van Rheencn 
D.M. Mukunya 

Importance of Beans 

In Kenya beans are the most important pulse, as illustrated by Table 1, 
and second to mai/2 in importance as food crop. They constitute an 
essential sou.rce of proteimror human consumption with relatively high 
arnounts of l\ "Ilc. tr\ptoplhane ard rinethiorinc. 

Assuming that the average Nioed for a pure crop of beans is 750 kg/ha, 
and for a mixed crop 375 kgi ha, the totai bean production was 255,000 t in 
1960-61; 184,125 t in 1969-70; and it reached 476,513 t in 1974-75. 

Types of Beans, their Introduction and Distribution 

Introduction of beans in KLnya took place most likely in the early 17th 
century. x,hcn Poirtngase inerchants called in Eastern Africa ports 
(Gentv., 1969; (94ecrta. 194,. ()vcr the centmies more bean seeds were 
irnported .id they sprea! ovc the country. lrobably beans have been 
cultivated in L~ast+rn :\frica for the last 300 'cars althougi existing records 
date back to only the turm of the lt cent ury N( Mrk unya and Kenya. 1975). 

Many different seed types occur. Van Rhcenen (in press ), when 
checking on about 1000 seed samples frorm Kenya, distinguished about 80 
different types with different preferences frmn place to place. Of the ten 
most common seed types the Rose Cocos were widely spread and formed 
36.5% of the samnples collected, followed by the Canadian Wonder types 
with 13.1% and the Red Haricots with 9.2%. The Mwezi Moja beans were 
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'ab1, m un;r "rain b) province in the 1974-75 crop yea'es begurcs 

Faten284.6 1452.8 ~730.2 630,5 

Western 484 0.0 1,
Provinceon anoGhh

Rift Valley 7.0 0.0 0.0 '0.0 0'O0 7.0
onuesprfernc eown d'f th~yey_Toal__elFiaprC oasty17.5 6.5 38.9 Al e 4.1 :167 

T tl763.5 15.2 271.2 ~ 25.9 37.4 7 '164' 

samples The ten main148 seed types differconsidetbly13.2m~t Afrom oneanother1f63,4andte 1.4S 
the consumers' preftrences show an appreciable flexibility They are 
described in Table 2. 

Bean Crop Environment, 

1lhe National Atlas of Kenya (1970) shows that beans are comMon In 
threecliatic monesof different ecological potential as follows (see map' 

S Equatorial climate, Humid to dry sub-humid with a moisture index not 
less than -10. The vegetation consists offorests and derived gilnds and 

shlands 1This area, whchrangesinat m 1i50 tamtirat aso 
potentially suitable for forestry and tntensive agriculture, '.including 
pyrethrum, coffee and tea at the highe altitudes. The anniual rainfall, is~ 

<~ generally between. 1000 and 1250 mm n h nulma aiu 
~'temperature ranges. between 26-and 30'C, with: means minimum 

temperatures of,14 and 189C.CiThis ecological zone iscatered for b~y the~Kisii 
-and Kakamega Research Stations., .~~ * 

Dry sub-humid to sem i-arid climate. The moisture index is between -0~A 
and -30. The land-has no forest potential,- riga vaiable vgetaion 
cover (nImist woodland, bushland. or, "svnn") :tete r 
characteristically broad-leaved (e,. Conibretuln so.) and thielarger shrubs '~ 

motl evergreen. This land is found betwen 1500 and 2500'rha~l. The ~ 
agriculturil potentialf is high, soil and topography permnitting. Trhe annual 
rainfall ir e _.romj 750) to 1000 mm with an 'annrual mean maximum~ 
temperature 6f244-28C and anual mean minimtum temperatures of 1O, 
1l411C."lThe Emrbui (ad hika Research Stations are'within this zone.
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I:Ihle 2. 	 )e Ithe. ttll nit osI)c+cIpt In to III[ [ b KrI t ) n.'),tttttdp's 1 . 

are Llocal It"ltelic'\ ( I l)escriptioi 
Iaiilgwage oclI I _ce0 

I onpulgn I to 10.4 	 Rise (oco alic t.dred
bhoAn on plink. nivdtil

l+ka ill n11 +ikuyu 9.2 	 Red Hi lIco:. sniallI" Inc,.I!tlnI
mi;cd, ohhong.\CI ,NzMola Swahili 9.0 	 tilk\NC/, Moa.%III) !na 

pilpie spit, 	 luidiui-hloilagi
sied ihoneq
 

,\%anarnI Kikuyu 
 8.7 	 RIse (c %Aric!A1Cd led 

ill crealii. iiichiiiiiiiif 

ghibulat
Ilcia Kikuyu 8.0 lteS (Rm, t.' IAd'. .;fi; 

OM rCilll).Ilic(liIIIII-Wjied 
h;rbtilal
 

I iituru Kikuyu 7.0 ( "anadian \k tnd.,.pe!,e1

(ilure Kikuyu black nehii r1iit- o nii.c-sited 

Kathiga Meru 7.0 Roc (m.o, 	alicgatcd ptnpie 
(11 r ill ft -,I,'t. 

Kabuinhbt Kikuyu 6.1 (alladtii \\o inlet'rd

bro ii.med f1il- ji c
silcd. oblong 

M.iterltania Kikuyu 2.4 Niitemania :cset hling 
pinto beatn. 	 iriegalcd 
gricn-gic on crit. small-to 
tned iIIt-siied. globular.

Othic:s 
 2.4 	 Rowe Coco. \ariegated ,ith 
large red flecks on cream., 
mnediumi- to large-sicd, oblong. 

Semi-arid climate. The moisture index is between -30 and -42. The land is 
of marginal agricultural potential, carrying as natural vegetation dry forms 
of woodland and "savanna" (often an A cacia- Theenuda spp. association) or
derived seni-evcrgreen or deciduous bushland. It is a potentially
productive rangeland within 1500-2500 masl in altitude and with an annual 
rainfall of 500-750 t1n1m1.[he annual mean maximum temperatures are 
between 22 and 2,',_' and the annual mean minimum temperatures
between 10 and 14' %'.The Katuniani Research Station is situated in this 
zone. 

Most soils, wen beans are grown, are sandy loams or friable clays, 
often red-browi, in color. 
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Bean Cropping Systems 

Extensi\c information on bean cropping systems in Kenya has been 
pro\ ided by Mukuny, and Kcya (1975) Mbuguav and by Schonherr and 

(1976). A bricl revic\ follows.
 

Cultural practices. Land pieparation is mostlv done by hand with 
"jerubCs" h,r's). "pamtgas" (klie.Cs) and fork "jenihes'; also ox-drawn 
ploughs irC ti, and C(c'1 tIacto ploughing is done. 

Planting systems. In rost cases beans aie interplanted with maize, 
although purecrpping alo occurs. According to Schonherr and Mbugua 

976) ,14' ot t he:inS in th2 I-astern Province ,'ere grc,wn as pure crop, 
0lC lI inee licntthad 1"',purc crop. Iche'tatiuicalAlbstractsthe 

(1977) show, eidencec that th,: raiio of single crop to mixed crop acreage 
\,:as61 d I irrig 1971--75. 

Spacing and density. V"iOcc beans grow in association with maize,
'ra rldoil' planitinI,ol the bi its i. com mon, bat meono-cropping of beans is 
often done in tows Plant dcnisities vary greatly, but the average is about 
150.00() plaints ha ablc ;). 

\'+'rag tLf-natjcsl )' i[ ol pure arid intciplanted beams during the 1975 long 
i11,:n { it;ld and L:iI..rn P'oinces ot Kenya. 

N urb ,, ol ,':, t'er e ritageoa lields 
Sl ,I'ie tand Irterpla ntud 

tq to 50)l, 3 
50)01) it 100.00)0 i2 

100.)O0 to IS1).000 10 31 
151)000 it 20.MOO 31 25 
200)5))) to 2511.1Y) 19 t0
 
25i);mu to ')qx ii,) 8 9 

i00,000 t" I )) 8 5 
I"tOMI , 400,000 15SO 2 
400} 000} to .1S(}.O}oO 6 1 

45% 5O))to :5)J1 2 1I))(0 

s)i -,ir c aidiI 2 

Sari,.':. '.. air)h,., i v thiglii 17 
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SFertilizers and manure. Fertilizers were being use nnalyoefutx o (liefields surveyed by. Schonhierr and Mbugua (1976) in Ccjntraland'P~~6VibceiMaur lasless often. either~~izr 
55jno manure were tised on hf th f ieldsI inCentral Province and 60% of the 

fieldEatr ins Province; 
.. ~.~v

SWeed,contr'ol. All wed control isby hand and most farmers weed twice.
3p'De Groot,(19179) showed, that elc'r 
 edngi ey~r ut in~y~40% yield Ioso anddayafte ~eaveragean he recommen ey'myrsutr%ed wed ' qt 26"a nd40
'dyfe mergence.,~ 

ss~~s,~~Ass 

Harvesting and threshing, The most widespread meho ofhndigh

;:~7; mature crop ist prootpln, 
 dy them in the field ornea~rthe horne,~spread them' on a hardened floor or mat and thresh by,beating with sticks.~ 

Place of L-eans i the farming system. In conventional rotajtion bans 
5 usually sfollow asn arable cerealcrop, specifically during the short rans.HiK-owever, bea}ns are very often cultivated repeatedly inthe same field in theSsmall scalc farning areas, where they con5 stitute moi're than 95%7 of the'grains

rouctonlegme orsubsistence (,Mukuiny 
>nd Keya, 1975).~ 

:,Irrigation. It is not apidto dry food beans. 

Patn.Done atthe onset, of rains which,occur as follows:. long* rains:'~25''Western Kenya, February-June; 5other areas, 'rchApil~ ~ Short:, rains: June-July.Western ,Keny'a; 'hzAea,'Ct'o'er(u)s~eeb 

and ,Ditrct, of E1asen Prvne fon 555555 uagaKrn~
Kim NyrardNadraircs 


ent Provnce 
 mosty i -th 

an avragetofn75Tra Sorag aond Utiliationkg/afr soiae , 

Produto sofrhsbnow thelyo sussec 5 h~ cfamig romercial,pheodukio' has' beeniprnducii Koren is itfro Ebrdl Machaks455g 
Kipab~ri ndrisn madpricas the ofeCntra rovaice, mosrtyendth 

W,5 I5i 7't, 1, C 5Jb5 



Tae. According to van Eijnatten, Muria and Hesselmark 1974) beans' 
armIarketedtbo htwo sparate channels Thefirst one isth ii 

S outdoor,market, where io,t Veans for hom cors pi6n e od id the 
s oe~is through'theNationialree Isan PrdLCB)ad(C> ceond' 

Sand ,througl pr~tcommo Jydealer Bean are a scheduled crop,
& by P Mvi subects to~overedd the ucccyqrodketing~ ct,, whliih produce
m4~dovemient r~estrictions and riecnrl h irhsdb CB ti 
comiipulsory to sell the surplus to the NGPB but-b'cusef onsiderble 
differences in open mnarket an CBpie telatrbiglwr o 
'mucih of the surpluses are being sold thr ough them, The'NCPB prices used 

~to be below I'Ksh*/kg but the open market price may well exceed 3w~ 
Ksh/ kg, Since no overall surpluses exist ~rn the county ,?xoroffod' 
beans is'insignificant or non-existent. -

Storage practices. Farmers usually~store their beans in their homesteads~ 
for a period of two to six months. "Unidentified dusts", but also Maiathior' 
1%, PyrethrurnO.2%and LindanieO.l%at 115 g/90 kg seed; andashes, are: 
being used for protection against the bean bruchid (Acanizihscelides 
obiectus); nevertheless, severe damage is being reported,. 

Utilization. M ukunya and Keya (1975) give detailed information onithis " 

subject, Beans are grown mainly for the seeds. However; fresh leaves from 
young pats are sometimes boiled and eaten as vegetables (pot-herb) with~'~~
"1ugaii" (maize paste with dough consistency), and green .pods are used 
Aexceptionally. Freshly harvested, plump seeds are',preferred for cooking~. 
; because they are tender 4nd tastywhen boiled, but the fresh produce can be 
juedt only fo~r a limnited time. ,-

Dry beans are consumed boiled' alone or 'mixed Nwith~cereal.,grains
Wespecially maize, sorghum or i ,liehsedoais left intact. A~fter 

w 

A 

two three hours of b~oiling salt; onins oiw6other c dintiare. usually 
added to the bean 'mixture, which mnay be served as it iso one, into apaste, Water, mieait soup orcooked vegetables in aybeacdedtothe paste,or " 
itmay be fried iol.Variations inthe dishe are possible:' biled beans with A 

A or without seed coat, basfidafter,boisng; poundcedcokdbaswt 
-~AA~A milk, water and salt addand served togetr iith potatioes,, cassava or

millet. 
A AAA 

Facor Limiting roductio 

BiAlAiA , Fatr.Mi Actrlmtnpokcin fb'ni ~ya 
disase n et.Tefl1wn endsae ess codnn e 

A I S = .s68 4 
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to their importance. is compiled from Hubbeling (1973), M'zkunya and 
K!ya 	(1975) with observations by the Grain Legume Team. 

Finally. it has been observed that the nodulation of beans can be 
Lluantitativel. very 	poor. which will likely have adverse effects on yield
(lic. 980,perSlina coinm1unications). Sirain differences occur in Kenya,
andLI niICstlug v%Wtk i, done thisbn-iiqg in field (KCya. personal
communicattion,,), but the research results are not yet applicable at farmers' 
level. 

I)isc:isc lilI uIS causal agent Economic Source of 
importance' infection 

1. Fungal diseases of major importance 
Slith r;.acnsc (( "lictotrichwpi 
/1hJ'mll/zllu ) I 

l( ulit (I ! I,(I.J.t/Ifldi -Ilatu/s) 
seed 

I air 
Icspt (]ariopAngii let 	 ri.tola) 1/ M air 

2. 	 Fungal disc:,es of moderate and
 
minor importance
 

Ashv st'.iu blight (1A/acrophoninta
 
phfiwioi) 
 M soil, seed 

I i,l. liu0n t0 i t (I'll'armllm oiai¢l 
/
f.I/uv
 M soil 

Southern hIight (N/,r,)tiIum to/.si) M soil 
R hi, octlia root itit (Rliizocton'aso/ani) M soil 
llowder. mildew (LrY.si>hc I)orgoni) M air 
Ascochvta leadpot (,scorl.vta 
/ioh.lsuttlc'ri) L soil, seed 
N/ioma ivt'r.%i./)or M soil, seed 

Scah 	(Li.', ii patu.soli) M air, seed 
Pb Vthilur r:-,totrot (tIytiium spp.) L soil 

3. 	 Bacterial diseases of major importance 
ln blight (P1,ftud1omonas phaseolicola) I seed 

('omnmon blight ('ahomonas J)Iiaseoli) I seed 
Luscous Night (A'amhon oiasphaseoli 
var. 	in.'an.) seed 

4. 	 Bacterial dieases of moderate and 
minor importance 

Bacterial 	hrown spot (Peudoonas
 
s'ritga,) 
 M/L seed 

\Ahhrc -.wl'ri, i 'd I -- i-iml t. %I- h t, ;ticatel"ilp rtat I. lessiniliortant
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Dieseadits causalaen Econmic Source ~of 

5. Virusdisease
 
BenComnmonMosaic ViLI (BNV2se
 

~~~Bnh' himaphaseob) '-- ~ I~~ f
 
~~ -%Aphids (Aphis'fabae)- 2-.'l
 

ll)worm (Heliothis arinigera)
Bean beetle (Ac6i~hscehde s~ob6eus)
 
'Leaf-eating blue beetle (POtheca
 

~ bennigsIenni) '4'
 

Leafiting green beetle (HaIirhotius
 
,aricana) . w, ",', .+'- . .,, p 

Blister beetles (Cor) na apic'ornis, 
-'E picania nj assensis, Mylabris spp.) 

Spiny bugs (Acanthomia horida,
 
Acanthomia lomenfosicolis)T>,.~,-


Green shield bug (Nezara viridjilay 

W"Helmet bugs (Copiosoinaspp,, 

,
 

Brachyvplataspp-)
 
- Spotted. bbrer(Maruca leslulalis)
 

S7. Nematode, pests -*,'''
 

-Root kzotinematodes,(Iividougyne 
 4~ 4 .~ 

javanca, M. incogni ." '~'~ q, 

''' .''caciCommoni Mosaic Virusi s a diseuse',of rpnjor importance ca~using 'yicld lossles and sced t,~
I multiplication problems 44'-,- ~ 4' 44 

v;:~v~ryinig 'Conornfc impoiztance; unknown source of lnfection. 
4 NgUndo 1973.'., , ,'+'.''4' -' 4 ''t.4 


Soi-cnmcaspects. These studies were, reety stredb fr 

,' economists,,and the results are still prel iminary.,Nevertheless it i pce

at they will make imotn ontribuionqop Iou nimprovement;


~~7'K ~~ spure cropping, sowing systei s, p!~i~t 
'
 

-~~l'hemxdcopn 

" densities,++ + +++++weed1-++:? + control ,4 4++' ++++++ ",+:[:+) ,'4.j.4.
and frqecie"- . +++S + v." e~'hs 9fwei'6jaed++++ :++
+:;++ +++++;++::z++;+++++!++z+:''4'444 : 44 444Q: 4+!+++ +++ ++ 4444+;+++: 4"'e4 t n'thdadf q 4-4.es' ' i ar copae + 

+ +++ ,+++ ++
,+ •_+ .'+.+ + ;+: +,:: 4+.-+-+ + ! 

U,,~'Lbor constraints are considered a serious problem for bean production " 

SMarketing, although shtpwigrraiztional shortcomnings, is not a
limiting factor nither istransport, no accepanceby consumers as long as
 
the seed characteristics don'ot deviae too much from te traditional types.
,444:+++++4444444.4.:+
44+; ++:+:+,'44 4, 4 4 + +.++-+4- . 



SInwtitutional, aspects. Research activities have been concentrating on 
Sagronomypathology,breeding, entomology and microbiology at the 

-;Kenya -AgricuturaF Rescirch Instiu iMg irb arb 

>Although research has~beeno limited in ,icope, it .has made a usefulA 
'contributio to beanh ode.elopmient in7Kenya. Ekeni'"adtann 

~~n~rffi.~~~lly aidlh~ias~ as been ma~d'ein those. 
fields over the past twoyears, further deelopments'r nieded nrease 
the rate of adoption of new tecnlg inba production. 

The National Cereals and Produce Board dos not play asignifican trole,
in bean production, and Inar eting organizations and.. policies hive no, 

~v~><. appreciable effect'on it. 

S Description ofCutyBean Program~ f ~~ 

~o~The Kenyan, badevelopment 'program isatpeetmilcoats tht d l'd prsn maiSdinae attj hika .Nation'l Hotclual, 'Researcht y coorutStation, and 
'~4 implemented 'at-.the following 'statins: Dry Lnd-Researh Station,
.1: Katumani; Eiibu' "Agricultural Research .Staticin, -Embu; 0Nyfhz 

7Agricultural :Rescarch0 Sttion,'Ki~ii; West'ern :Agricultuiral 0 Researc~~ 

In adiin h aut of Agriculture oNairobi University, and'the~-,'
Key Agricultura1Research Institute, ,Mugug, Nairobi, have both been~)

1, jlatively involved ini bean, researclh and some asjpects'of bean production.~
~0iiAlso0ueu supr and collaboratiobn h~'e been ;'given byPthe Bionmetric~4$ 

-, Section of the Miisr.'fAriutreNiobo xperietafdsgand data0analysis; by the Nationial AgiutrlLaoaoi' Nairo6bi on 
Sfielr d'and laboratory identification of pests anddise'e an~id oniseed and

solanalyss by, th 0 R~c rInstiut fo Pant ie ion, P~ 
000>Wsaghcenig,'teN etheiads,"in' testing'bea'nmaterial~for. anhans 

M inresistancil, 13M'sri-l~~~U etn; adb h aoaoyoMiroiloy Agricuura'nversity, Wageningen, the Netherlands, in ,
testing soil samiples~o hzbwi actii'ity. "4 

~o Thle Grain Legume Projectj National Horticultural Research Station,~ 
Thk, carrie out a, m~ultidisciplinary, program with' the followijngscientists:'six agronomit, five of th'emiaQ the MS and one at the BS-lIevel; 
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two hreedi ng scientiMts, one of them a Ph. D. and one a BS; two pat hologists 
at the MS levCl. 

IIhe stupporti ig staftconsists ol one technical officer ( Egerton graduate), 
four technici alsitants, one laboratory attendant, field stafl and clerical 
staff. 

I lie proeclt is finded hs the Kenyan overnncent. while expatriate 
pCrsonel. the' puIchase of \chicles arid part ol the Cquipluernt. arc paid for 
hy the I)itch (io,\,itnictit. 

Research is conducted hollwk, areas: Ailtlollrl\: mixedi the rig 
Cropphig: Colrp laios. weCCd control, ICrtilie/r rc.pnscs, time of planting 
eflects. plarititig tc t tiodls pue cloppirng: \,ced Control. lfurtilier 
responscs tneWt01ldllttirigfctILIcIS. Hreedi : griitplahstn collection. varietyC 
testing. lo!eerfiiie resistatce. hrICe S'seed.lIo disease ;rOdiCtho li Ol 
PilI1 1 C>,Said stuies. dae control, screeningdis' ,C1i1 A heOYceic 
for disesu reistan I ,enit actisitics ire the responsibility of' the 
Nliiistr\ oI <-\!i,iittire I Nter r\'ices.'sioiS 

Seed Produtiiim aond Di,stribtflioni 

: rleasedIhrtcc hI1 5 alrictics h iiwerr v ithe National Horticultural 
Rescarch St;ti n the1k:Nlltniv,,t, .,.rictulture. Kerts'a. The are: GIl.P-2 
(Roko). (I 1-2.1 and (1lll00l. Scd of these ,arictics produced by 
hrccdcr is inisp,ectcd and critifiCd h tire National Seed )IualityC'ontrol 
scr\ic. , (NS2('S-). Nailiu. Siinirilai'. brCders' seeds are multiplied by 
Itoitiseed. Nlairlbi. a sibsidiar\ o the Keya-;i Seed (otipany Ltd. lhey are 
inspected. certified and laheled aissntper elite, elite, first gcneraiion, second 
gcncrationi. Jnd third eniratirn seeds hy the NSQt'<S. Nakuru. Packing 
and distlihution arc doi through a well established net\vork of agencies. 

Achievemn ents 

Knurwludgc of han production prolblets has increased ov" the years as 
earll
be sccll loll the literature listed. chievetnents in the agronomic work, 
apart lrmii results published in journals. are crystallited in "'guidelines" for 
hean produclion. I hose otthe breeding work are: release of varieties, seed 
production by breeders, si'ccesstil breeding for resistance to arithracnose, 
B(CM V.angular leafspot alnrdhalo blight, and miscellaneous investigations 
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related to bean improvement through breeding and selection. 
Achievements in pathology are: the description of the disease situation in 
the countrv, the successfht control of diseases by chemical means, 
identification of disease resistances, and support to the breeding program 
in respect to disease ,Creenilrg. 

Future Plans 

)uring the coning years the bean improvement program will 
concentrate on the folloing areas: 

Agronomy: Cornpetition problems in mixed cropping. optimal bean-maize 
ratios or dif ferent ecological /ones; optimal relative planting times; weed 
control: definition of parameters for fertilfier recommendations; relation 
of nodulIation fert iliCr reqiirements; long-term rotation-fertilizer trials. 
Breeding-selection: Production of improved varieties; breeding for disease 
resistance: seed production by breeders; improvement of crop mixtures. 
Crop protection: Screening for disease and pest resistance; monitoring 
disease and pest situations; chemical control of pests and diseases; 
identificat iol of disease strains and races; support to the breeding program 
with screning lol disease resistance. 
Farm economy: Evaluation of different cropping systems. 

Summary 

Beans are one of the most important food crops in Kenya, second only to 
malic. and covering the largest acreage of all grain legumes. Beans were 
introduced in tile country in the early 17th century, and different types have 
been imported since and have spread over the country. 

Beans grow in different climatic zones ranging from equatorial to dry 
sub-humid and seml-arid climates. The bulk of bean production comes 
trom the Eastern and Central provinces. 

In most cases beans are interplanted with maize; the average plant 
density is about i 50.00(0 plants. ha of pure and interplanted beans. Average 
yields are 750 kg ha for monocropping and 375 kg, ha for associated 
croppigs. 

Production is mostl otsubsistence farming, and the demand shows an 
upward trend due to rising meat prices and growing population. 

Marketing for consumption ismainly done at the local outdoor markets, 
and surpluses are to bc sold through the NCPB. No surpluses really exist 
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for an export market. Storage is done mostly at the farms for periods of two 
to six months, with severe bruchid damage reported. 

Beans are mostly consumed as boiled dry seeds, alone or mixed with 
cereal grains and with condiments added. There are many varieties of 
dishes prepared with beans. 

The main biological factors limiting production are fungal, bacterial and 
virus diseases, and pests (insects and nematodes). 1abor constraints are a 
serious problem in bean production; marketing is not a limiting factor, nor 
transportation or acceptance by consumers. 

Research concentrates on agronomy, breeding and pathology, and it is 
done at five experimental stations, with the coordination of the Thika 
National Itorticultural Research Station. The rc:,ult;; so far are the release 
of three bean varieties, seed production by breeders and the Itortiseed Co., 
breeding for resistance to anthracnose, 13CM V, angular leafspot and halo 
blight, disease control by chemical means, identification of disease 
resistances, description of the bean situation in the cotntry and agionomy 
guideiilies foi bcan production. 

Future plans are to concentrate on the same areas of research and 
evaluate different bean cropping systems. 
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Liinattcn. (.I.. %I. ati )75. Report oin a literature rt+,iesand field studs of 
agriculture in kirin)aua Disrict itlh special refterence ito )ean ( h'/I,,),UA 
M'i~Ka ml L,.) I I ,,' , . *l 'D . I II II ' ktff 011 "%C1CllCL'IJHUk'|lllI.% V Of1. 

,A gl'l t tlicF I +, jik, i ( [11:1111 m il l ' ( 

'l-iIc1 Ni 1 1")- Pw,',O)j dt'Sigio for mised croppiing e\perirneits %Nith nai/e 
ain1dhea S. , \ .1 i ) )''[1;P1L'Hrit 'd ( SvII. IILc. 1 m .cii ot Nairobi. 
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lnixt'd C'rops . I i\ :. ', , " .i I J) j"Wll i ti lopI' ',tw 1. u' h i''l 

19L........ Seinl differences in the rehiliN. producliit iof crop mixtures
 

stimids Kabetc. ol Crop 
.c tcct,+ I t+ J 1 ,.wA + I iii ohtII N lIt 

and pur' ill 1 0!['t\nhi of)potlictt 

cropie it,S c. '' rpilng reseaircl Kablve. KLilmii. 1:59-61. 

I' -., Sltudies in inixetd cropphing. I-Seasonal difference in relatihe
productJit',N of croeli t\turc,, and pure ,tands in file lHighlands. 

Xl liti iLso \pure 1 inhuvc. 
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Bean Production in Malawi 

0.1. Edje 
L.K. Mughogho 
Y.l1. Rao
 
W.A.B.Msuku 

Importance of Beans 

Thc common bean tPhaseolus vulgaris L. is one of the most important 
grain legume crops grown in Malawi, being second only to groundnuts in 
total pi oduction (I able 1).It should be noted that groundnuts are a cash 
crop whilh beans are essentially a food crop and only surplus is sold for 
cash. 'I Crclorc. the figures for beans purchased by the Agricultural 
l)exelopncnt and Marketing Corporation (AI)MARC) represent a small 
percentage (t the total prodtuction. 

The types of bean grown in Malawi are used as dry beans, although 
green-shelled seeds and immature pods are also cooked and eaten. Green 
tender leaves are sometimes plucked before pods set and eaten as green 
vegetables. As food, beans provide a cheap source of protein for the 
majority of the people who are far from the lakeshore areas where fish is the 

Table I. Grain legume purchases by ADMARC in two seasons. 

Crop 1977-78 
Grain purchase (I) 

1978-79 

Groundnuts 
Beans 
(Guar beans 
Dolichos beans 
Ground beans 
Soya beans 

I1,509 
3,005 

709 
30 
18 
5 

22,045 
1,215 
351 
137 

9 
10 
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main source of protein. Also the dry seeds are relatively easier to store at 
the small farm than beef, poultry or fish. 

Tables 2 and 3 show that beans contain a high percentage of protein as 
compared with maize, rice and cassava. Green pods arid green-shelled seeds 
are also a good source of vitamins A and C. The quality of bean protein is 
not as high as that of meat or fish because it is low in the sulphur-containing 
amino-acids, methionine and cystein (Table 3) which are essential in 
human nutrition. However, bean protein is high in lysine which is relatively 
deficient in maize rice, and cassava, so when consumed with these staples, 
as is the custom in Malawi, the mixture does provide a more balanced diet. 

fable 2. Nutnttloc \,llii of diftrcit parts of a wat plant (pcr I00 g). 

lican pitt catciil N tiial '0oltIlt 

I ncigv Protein 
(ttl 

Calcium 
(111g) 

liron 
(111g) 

\ito'min 
MIU.) 

A \'itarnin 
(rag) 

C 

G l ee."11IllIll1t Hre 

pods 34 2 50 1.4 2W 2o 

Grcen-shelled
 
seeds 104 7 40 2.0 150 25 

Mature diN 
seeds 339 22 I10 8.0 10 0 

SouIrcc: )Kenya )cpartincit of Agriculture, HIorticultural Handbook. Vol. I. 

In addition to the protein supply, beans are also a good source ofenergy 
(Platt, 1962) providing comparable values of calories as maize flour 
("ufa"), milled rice or cassava flour, but about I V and about 4 / times 
more energy than bread and potatoes (Solanum tuberosum), respectively 
(Table 4). 

In addition to providing the subsistence needs of the grower, beans are 
also sold for cash. There is a big demand in urban areas, teaching 
institutions, and others where large numbers of people are fed commu.l
ly. There is also a good export market for beans. The present shortage is 
reflected in the high market prices throughout the country. 

Types of Beans, their Introduction and Distribution 

Types. The genus I'ha.oolus consists of 30-50 species of annuals and 
perennials. The most imtn,,rta'it species in Malawi is Phaseolusvulgari.. 



lable 3. Comparison af protein and amio acid contnl of hin'-and other foods (per 100 g). 

ood Sii! p : ::: -'ot.?i~~i~ti :± t acid I otatl I otal 
. .......
. Cesmlinal amino-acids 

M loistar, I'rttcia I . I'; -Ine I t,,ih lI \Iphin di 1ltit aclds 

(110g) 111)g) Img) (m,,,, C1 :) ling)
 

ilcilns 1.0 
 22.1 1.593 234 8.-5722322 4 20.043 
(iroundnuts 5.2 25.6 1.036 33S ,04 15 9 5(2 27.6 C) 
Ma:/c 12.0) 9.5 254 182 14 -,( 3.2 9.2,2 
Ricc 13.0 6.7 255 150 l01; 259 95 2 6,956785 
( ,ssaa 13. 1 1.6 o7 22 2? 45 19 404 1.884 
Bcef 61.0 17.7 !.573 478 226 70)4 91 >5 17.163 
Chicken 66.0 200 1.57C 502 I01 764 8.31X0 t8.201 
[-sh . 70 5.8OS 2.052 -24 2 97, 7220 30.360 7.308 

" 
Source: I iticnhcrgcr s ( C )i un:;ruiu'uunu '4 'l- {'.s i.' ' to.uu .otl ,u ,ulribiiuulon r l hIutu fruuuu 1',. 'uper:, prcc ntcd at tiheInicr'ational Ssnmpo,,um 
o~nthe Ilcntua!tAf cid O~c , and (':hcv Ioud Icgu[cs u. Latin Amcrica.('all. (Uhomha (c;lro Iricrua l"1uu d; \grcuItura Iropcal. (l.\ I 19"5. 
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Table 4. Energy and other food values of some common foods in Malawi (per 100 g ). 
Food Energy Protein Fat Carbo- Ca Fe 

hydrates
(cal) (g) (g) (g) (mg) (mg) 

Ilean, 339 24.0 1.7 57 11.0 8.0 

Maiz" (ula. 6(Vi
extraction) 354 8.0 1.5 77 9.0 2.0 

Rice (highly
milled) 352 7.0 0.5 80 5.0 1.0 

Sorghum (floor) 353 10.O 2.5 73 20.0 4.0 

Bread or scone 249 7.1 0.7 53 11.0 1.1 

(assava root
flour 342 1.5 - 84 55.0 2.0 

Potato 
(European) 75 2.0 17 10.0 0.7 

Sou cc: Pl.11it 1 , (62 labils t/ ,i rer' nta hs.v ood. o zt)no V used in tropicalcountries. 
If R.A I odh 

the field hean. which is also known as beans, haricot bean, salad bean,runner bean, pole bean, snap bean, string bean, sugar bean, dry bean,ration bean. hush bean, seed bean, mixed beans or, more commonly, as"nyemba". AI)MARC also has various names for beans depending on 
shape. seed coat color and use. 

On the basis of growth habit, beans are classified as: (a) dwarf, bush ordeterminate, (b) semi-climbing, and (c) climbing indeterminate, or pole. 

In the Malawi bean collection about 25% of the lines are dwarf. Thesecultivars have short and erect stems with about ten nodes, with the mainstem and branches terminated by an inflorescence. Maturity is about 90
100 days. 

In semi-climbing cultivars, vegetative growth is more prolonged and themain stem is much longer than the branches. Although the main stem andthe branches continue their vegetative growth, they become thinner andthinner at their apical ends, and pods are clustered at the lower nodes. Such
cultivars are weak climbers and can be grown without support. 

The climbing cultivars are the most common types in Malawi accounting
for over 70% of the Malawi bean collection. These types have a long main 



59 Bean Production in Alahiwi 

stem, few branches and show strong vegetative growth with long and weak 
internodes and have the ability to twine around other plants or supports. 
Because of the long internodes these types need support in order to reach 
their full growth and yield potential. Most of the beans grown in Malawi 
are of this type and are adapted to intercropping with maize which provides 
the necessary support; over the years farmers have tended to select cultivars 
with climbing habit. 

In accordance with their use beans are divided into three groups: (a) dry 
bean, (b) seed bean, and (c) canning bean. Dry beans are the most common 
type. These are large-to medium-sized kidney, round, oval or oblong 
shaped beans which range in color from red to white with variations of 
speckled colors. They are usually harvested when the pods are fully dry; the 
dry seeds are cooked. The pods are like parchment and dehisce on both 
seams when dry. 

The second type, seed bean, also known as snap or French bean, refers to 
seeds sent to Malawi by overseas firms to be grown on contract. A limited 
definition would only include those types whose pods are eaten green, i.e., 
the snap or French beans. These may be used for canning or produced for 
home use. The pods are indehiscent and stringless with tender thick pod 
walls with comparatively small seeds. At the moment most of bean seed 
production is for the export market. 

The canning beans are white and roundish and are grown for their dry 
seed which is used for canning. Because of the stringent seed quality 
requirements, especially for color, production under irrigation is preferred 
to rainfed cropping. ADMARC's canning factory, Mulanje Peak, cans 
beans in tomato sauce. 

Introduction and distribution. Beans originated in Central and South 
America where, together with maize, they are the most ancient of cultivated 
crops (Kaplan, 1965). In the 16th century the Spaniards and the Portuguese 
took beans to Europe and from there to Africa and various parts of the 
world (Purseglove, 1968). Beans probably reached Malawi from the 
Eastern co!,st of Africa about 300 years ago through the influence of 
traders and merchants (Mughogho, Edje and Ayonoadu, 1972). In recent 
years a number of cultivars have been introduced from Europe, North 
America and neighboring countries. Beans grown in Malawi are mixtures 
or blends of different types with respect to growth habit, seed coat color 
and shape although the kidney-shaped, medium-to-large-sized seed with 
red-seed coat color is preferred. 
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Although most of the beans grown in Malawi are mixtures or blends,ADMARC requires growers to sort out their seeds according to theirclassification before the seeds are sold. ADMARC, however, buys mixedbeans grouped on the basis of color and shape. Their price is lower thanthat of pure groups. Apart from "mceting internal requirements (mixedbeans). are difficult to dispose of at a profitable price" (Anon, 1979). 

Bean Production Environment 

There are three main agricultural regions in Malawi with differentclimate, soil seies and crops (Agnew and Stubss, 1972). The first is the RiftValley floor extending from the lower Shire Valley, with an altitude of 37masl at the Southern frontier, northwards to Lake Malawi and then alongthe lowlands of the Western lakeshore to about 762 masl. Crops grown hereare cassava, millet, rice, cotton and tea. Hardly any beans are grown.Because of its low altitude this area is moic ,uited to cowpeas. 

The second region is the plateau between 732 and 1372 masl. Itsagricultural potential is high in well drained ferruginous soils. Beans are grown here except in areas with poor drainage. 

The third region is the hilly zone between 1372 and 1539 masl.Beans aregrown where the slopes are moderate and the soils are deeply weathered. 

Generally most beans are grown between 1000 and 2000 masl, on welldrained soil and rainfall between 800 and 1500 mm. In areas withprolonged rainfall such as Thyolo two crops can be planted, one duringNovember,' December, and the second crop in February/ March. Major
bean producing areas are the upland areas of Kasumgu, Dowa, [ilongwe,Ntchisi, Dedza, Chitipa North, Rumphi East and West, Southwest
Mzimba, Mangochi, Mac;hinga, Chiradzulu, Thyolo and 
 Mulanje (see
 
map, pag. 54).
 

Bean Production Systems 

Mixed cropping is the most common bean cropping system in Malawi,especially for the small farmer who produces the bulk of the crop. Thiscropping system, of long standing tradition, is characterized by intensiveland use with the growing of two or more crops in association. It is notprimitive or haphazard, as once thought; rather, the agronomicmanagement and decision making involved are more complex than for 
monoculture. 
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According to the national sample survey of agriculture (Anon., 1970), 
94% of the total cultivated area was under mixed crops while only 6% was 
grown as pure stand (Table 5). 

While the relative plant densities in crop mixtures was not well explained 
in the survey, the figures in Table 5 do indicate that pulses are hardly 
planted as a pure stand. 

Table 5. Percrntage ol cultivated hectareage grown as pure and mixed stand. 

Crops Pure stand Mixed stand 
1%) t%) 

Maize 6.4 93.6 
Groundnuts 9.7 90.3 

Pulses 1.0 99.0 

Cassava 11.0 89.0 

Millet and sorghum 2.9 97.1 

Potato 1L'uropean and sweet) 5.1 94.9 

Mean 6.0 9-.0 

Mixed cropping systems. Beans are generally grown in association with 
other crops, notably maize, the latter following a groundnut or a tobacco 
crop. 

Ridge intercropping. Almost all crops in Malawi are grown on ridges. It 
is the system whereby farmers grow maize and beans on the same ridge. 
There is substantial intercrop competition during most of the growth cycle 
of one or both crops because both may be planted at the same time on the 
same hill or the beans are planted during the early vegetative stage of the 
associated crop. The position of the bean plant with respect to the maize or 
sorghum plant varies between districts and the growth habit of the crop. 
But generally, the climbing beans are planted on the same hill as the maize 
with the latter providing support. 

In Lilongwe plain and areas of similar rainfall, ridge intercropping is 
common because delay in planting of the bean crop will cause substantial 
reduction in seed yield primarily because of inadequate moisture and 
shading from the associated crop. According to Johnson (1973), the 
rainfall which "begins" in Lilongwe district about November 25 and "ends" 
about March 19 is fairly low, only 930 rm, has a net length of 118 days, 
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72% wet pentads and 80% reliability index. Areas with similar rainfallcharacteristics should interplant maize with beans when maize is knee high(Edje, Mughogho and Rao. 1975, Table 6). 

Somztimes farmers interplant groundnuts with beans using beans to fillmissing stands of groundnuts especially when the supply of groundnut
seeds is late. 

Iable . Yield and seed value of riaIe-beaii mixture planted in ros at Bunda College. 
Ireatmuet TieatmentI Yield (kg,ha)

No. Value of
Mlai/e 
 aels Iotat produce2 

____________(k) 

I Pure nmaiz, 1,(348 - 10,348 398.402 Pu-c hush bean - 1,6733 1,673 184.03Pure clinming bean 2,620 2,620 288.204 Mai,: and hush beam L )9i74 760 10,7345 467.60Maie and clinbing bcan 10.005 493 10,498 439.42n Pure bu.lh bean - 878 878 96.587 Pure climbing bean 1,905 
 1,965 216.1:,8 Mai/e and hush bean 10,725 22) 10,945 437.119 Maiic and climbing bc;ri 11,428 108 10, 53t 413,36 

Mean 10,29o 
 !090 6,6,;9 
 326.77 
S.F. :79 57 338 

!te~i| isi i,)I .iil t. , 2> ' .pitric-d shitl\ a l ll el nI i r lloch tiow il 
planted is imice %kia-

weree, ilelu ltintnents6-, 
, -V-50cmihigh. 

= m1o0I = I s5( h2. i,itle.I hemn seed %%asIIt,kg %,hile ill,' "as 4 I kg 

Relay cropping. It is the growing of two or more crops on the same pieceof land during one growing season. The second crop is planted when thefirst one has reached its physiological maturity or reprodurtive stage but
before it is ready for harvest (Andrews and Kassam, 1975).
 

This cropping system is common in Thyolo, Mulanje, and Chiradzulu.Areas with an average net season's length of 140 days and over, season'sreliability index of over 75% and about 80%wet pentads, and also locationslike Karonga which have bimodal rainfall, are suited to the relay croppingsystem where there is adequate, residual soil moisture for reasonable yields.Spurling, 1972 (fable 7) reported that it was possible to obtain areasonable bean yield from both relay and double cropping of maize andbeans at Bvumbwe because it has 1230 mm of rainfall, about 100 mmfalling between May and October as very light rains. 
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"Iable 7. Yield o Imau and hican, as intercrop, ra],I anddou h croppiJg at I IjIIb\til 

I reatients icld fkg/h );u l, 

lai, Ili NoscinFuhi iniuccipPCd
 
.. ith hi ns In Matalch 4407 


.Nlal/c III No\U'l11h'l [liteL: 111.1111,

,llh I fl i in - . c lii 

Iik:. planitdCu 1',, "l 423M 389lh h a%,uiell 355 

tic;in IllollocuI ul.. ii Ii N oC inl' .'l 

rcpltiicd \kil hC. SinII Malch - 1033 747 

( ;nnil misIIIL ,itpplm ' \ mc'mn ulchiu' 111p c'opplrl[ mld pmlsctulrc 

)ouble cro)ping. l his sstcm is becoming a feature in tobacco estates 
where hearts IIn an impurtant lo d component for their larg,: labor Iorce. 
Where tobacco is dVN-planted eatl . the liarvestltg of tile first planted crop 

Can hi. cotmfpleted about the middle of ]ehrtar' i tile .ntra I region and 
carli.r il the 'Southern re1gion. Ihe tohacco tems are uprooted and he':s 
planted on tre r idUCS. It th, beans arc planwd carly., ;casonablc yields can 
he olained wkith the reCi,1da.'il r.oiFstur and iertili/Cr. 

Occasionally farmers rrav plant one or two ridges of maize between 
sel,.eral ridges ol an otherwise 1tre stand of beans. 

Faretrs sonictniles plat a rmixture (pullVe IttireIC of maize, beans and 
pumpkin or maize, beans, cowpeas, groundnuts and cassava with the more 
complex combinations -sometimes containing about halfa do/en or more 
crops ---nearest the household. The tally is often higher if non-annual crops 
present are counted. The sight often shocks the extra-tropical observer whe 
regards it as a mixed-up rather than a mixed cropping systern. 

The main objective of crop production is greater output per unit if 
land; many experiments have shown that one means of increasing crop 
yields is by mixed cropping rather than monoculture as shown in Table 8. 
Edje, Mughogho and Rao (1979) conducted mixed cropping triala of maize 
and beans over a three-year period. The advantages of mixed cropping are 
well illustrated in this experiment. By cropping maize and beans in 
association (mixed crop), the farmer obtained a combined maize and bean 
yield of I1.5J0 kg ha (10.975 + 565). If, however, the farmer had grown 
one half hecta:e to a pure stand of maize and the other half hectare to 
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beans, he should have obtained 6671 kg/ ha ( of 10523 + 2of2818), which
is a 42% increase in seed yield over pure stand (Tables 6 and 8). 

By similar calculation the mixed cropping produced 46.4% more grossrevenue than the pure stand. It should be noted here that the bean yield was a bonus crop because no additional fertilizer was applied when sown undermaize; nor was additional land used since both crops were planted on the same ridge. The land equivalent ratio was 1.24 indicating that 1.24 hectareof pure stand of both crops was needed to produce the same yield from onehctare ol m,ixed stand. Itsing conversion tables (Platt, 1966). since 100 g oftila \%ith 0(1(' starch extraction contain 354 calories, while 100 g of beans
cutlilln 339 caloics, and since 100 g oi the erible portion of maizeandbcans contain i,.l) and 24.0 g ot protein, respectively, the energy and 
protein iIdd I fablc can hc ohtaincd from the two cropping systems. 

Using FAd estimates of 2.5 Kc-I and 65 g piotein as the dailyrequirement of a 65 kg active man, the maize and the bean mixture should
provide enough energy for 44.7 men and enough protein to feed 42.7 men per year. However, if the farmer had practiced pure cropping ad planted ahalf hectare to each crop, he should have produced enough energy and 
protein to feed only 27.9 and 32.0 men, respectively. 

aCble Yicld. ccnu. .crre and protein yield (l maige and beans in pure and mixed 
IIAIldW Hiiida COllepg 1977-78). 

'roppiel, Yield 'ilue Fnerg. Protein
 
>, n .. . Ikg ha (k) 
 (Kcal hal (kg/ ha) 

M.;/C Ilcanrs ,,tial Mai/e leans Iotal Maize Beans rotal 
MaliC (palre.)10523 6410521 6)36. 372.51 372.51 8.42 - 8.42flcan., (1putte 2,"1,h 2SIO 371.90 - 95.53 95.53 - 6.76 6.76
 
Mar.e and

beans 10975 565 11540 
 730.56 388.48 19.15 407.63 8.70 1.36 10.16 

Time of p!!nting. It varies from area to area depending on the rainfall
and the cropping system used. Actual dates of planting are misleading
especially with the recent fluctuation of climate in Malawi. As a rule, the
time of planting should be such that the crop will mature and be ready forharvest in dry weather at the end of rains. Where beans are interplanted
with maize the actual time of planting beans is determined by the maize
which is planted at the beginning of the rains. 
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In the Central regionmid-Decemberis the optimum date of planting. In 
parts of the Southern region where there is prolonged rainfall and in parts 
ol the Northernc lcgion wiii bimodal rainlall, it is possible to grow two bean 
crops in one scaso 11. In the So uth, for example, the first crop is planted at 
the onset of rains, about mid-November, and the second in 
February/ March. The first crop isusually low in quality because it matures 
and is harvested during the rainy season. Rains are late in the North and 
beans are planted there about mid-January. With relay cropping, as is the 
case in Thyolo, the seeds are planted when the maize is physiologically 
mature and the crop is harvested in dry weather. 

Plant population and spacing. Plant population and spacing cepend on 
the cropping system. In mixed cropping, the plant density ranges from 
20,000 to 60,000 plants; ha with two to four bean plants/ hill on the same 
hill as maize or between maize hills. Where beans are planted in pure stand 
the plant population ranges from 50,000 to 80,000 plants/ha and seeds are 
generally planted on ridges 91 cm aparL and in hills with four to five 
seeds, hill. 

The reason for the low density of beans is not well known but it is 
attributed to lack of adequate seed supply. Generally farmers do not have 
enough seed to cover a prepared piece of land but nonetheless plant it with 
the available seed so as to have the psychological satisfaction of having 
planted a "large" hectareage. 

The low density and the hill planting pattern that are so common in 
Malawi prompted [Edjc (i978, persona! communication) to compare 
several bean cultivars at the Centro Internacional de Agricultura Tropical 
(CIAT) at Cali, Colombia. He found that there were no appreciable 
differencc.s between several Type II and III cultivars (according to CIAT's 
growth habit classification system) wlen they were grown in plant densities 
of 8 and 24 plants; m- both in hill and "row" planting. The Types 1Iand Ill 
are semi-climbers that do not need support because their internodes are 
short enough to withstand some lodging. Several bean lines are being 
screened for response to low density and hill planting. 

E-arlier cx periments, on the size of ridge for planting beans in pure stand 
(Edje, Ayonoadu and Mughogho, 1972) in which 30, 45 and 60 cm ridges 
were compared, showed that highest seed yields were obtained at the 
narrowest ridge size. However, farmers prefer larger ridges (91 cm apart) 
since small ones are difficult to make and maintain without repeated re
ridging. 
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Fertilizer. Farmers do riot apply fertilizers to beans probably because itis a subsistence crop which i-,grown in association with other crops such asmaize. tile latter ometimes fertilized with nitrogen and phosphorus.Another reason could he the age-long belief that all legumes fix nitrogen,and since it is the most limiting nutrient in soils there is no need for asupplemental one. Ho\kever, I-dje, Mughogho and Ayonoadu (19 75a)showed thAt although beans area iegume crop they respond to liberal doses 

of nitrogca. 

Weed control. Weeding is by hand, the number of times dipending uponthe associated crop. Where farnitrs plant pure stand, which is rarely thecase, tvwoor tihree, weedings are enough. E Ije and Mughogho (1974) in theirinvestigation on the effects of various cultural practices on bean yieldshowed that weed control, plant population and spacing, and time of
planting had more effect on yield than improved varieties and the use offertil,iers. lhc also showed that weeding within the first 20-30 days hadmore effect or seed vield than ranysubsequent weeding. 

Harvesting and threshing. Beans are uprooted and dried in thecompound With 1he pods an the plants, or the pods can be stripped andallo, ed to dis on the 1loor, on used fertiliier bags, or mats beforethreshing, cither n\ tamrphing on them or by beating with sticks.Once the 
pods are d thilshirig ,,riot dilficilt as the'pods dehisce easily. Hiowever,
mecha icaj sced datlragc Isincrieased when pods are "flogged" with sticks. 

Irrigation. Ieans are not irrigated. They are grown as a rainfed crop.However, because of the need to diversify crop production and to serve as ashort seasoned "winter" crop between two rice crops, efforts were made afew years ago in the then British Irrigated Rice Project, now DwangwaSugar Project, to encourage smallholders to grow beans after the rice crop.Recently, efforts have been renewed at the Chinese Agricultural Mission atDomasi and Likangala on growing beans on residual moisture followingrice harvest. Preliminary results look promising but water management is 
still a problem. 

Production, Trade, Storage and Utilization 

Production and trade. No data are collected on the area planted to beansand the total production as is the case with most crops grown by smallfarmers. Even on estates where the area planted to beans is increasing,production data are not available. However, between 1910 and 1930 somedata were published on bean production on large farms in the Southern 
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region (lablc 9). By examining the records of bean purchases by 
ADMARC, and ieports by the Ministry of Agriculture and Natural 
Resources, which makes annuIal estimates !or te Food and Agriculture 
Organi/ation of the !ttcd Nations. I A() ( 1977. IA() l'ioductkni 
Yearbook). the prtdOc'tihn. i, ca and bean yield :n Nialawi from 1972 to 
1976 "crc: , (W t on 15.)0()(li a k'ithl vield olf 53.1 ki+ hla. I his very low yield 
per unit irca Ila, not1 inpiroscld MIle 1927 ill spite of advances in 
agricultural teehuole, 

The main laclor ; limiting beari yields and hence total production are (a) 
lack of suitable varieties, (b) lack of spccific prod uction) technology for 
beans, kel diseases, and (d) pests. 

lfabie 9. litutiictrn 'I h In .\t1,I.in it 12 2. 

Year Ared IePod uctioii Yield 

01a) (t) (kg/ ha) 

It12 110 ti 0 

1913 265.6S 77.13 290.31 
1916 27.54 
1917 130.01 
1920 282.49 50.60 20(0.36 
1923 640.91 167.06 260.66 
1925 55N.50 285.55 511.28 
1927 0,18.41 3)2.21 406.08 

Sn Ice. N\:tMItilaId (I al.t.ttt I micp~ttu nt i \piithC ,Allrtt l l(t .tl..r( 

The internal bean market is dominated by ADMARC which is 
responsible for the purchase of crops grown on customary land, the land on 
which all smallholder farmers live. The total amount of beans sold to 
ADMARC represents the surplus to subsistence needs. Beans are also sold 
at local markets throughout the country where prices tend to be higher than 
those offered by AI)MARC. Table 10 gives the amounts of beans bought 
by ADMARC in each region. It can be seen that the Central region 
produces over 70% of the bean crop, the main producing areas being the 
upland areas of Kasurigu, l)owa, Lilongwe, Ntchisi, Dedza and Ntcheu. In 
the Northern region, the main producing areas are Chitipa North, Rumphi 
East and \Vest and Southwest Mzimba. In the South beans are important 
in Mangochi. Machinga, Chiradzuhl, Ilhyolo and M ulanje districts. Beans 
are a relatively Unimportant crop in the lakeshore and low altitude areas of 
the k, er Shire Valley where cowpeas appear to do better. 



68 
/',1'w/t,c/l T'arni L t .. /ri a 

Although the export market for bans is good, the big internal demandwhich is increasing every year, and the low levels of proauction, prevent
Malawi from becoming a major bean exporting country in Africa. Table IIshows the fluctuating bean exports between 1973 and 1977. It is important
to note that no beans were exported in 1978. 

19 77 1977 I oial (
 

Nurith 591.27 ,l1.3
 32 .o2 297.3 1364.96
icntc 1(01 70 15)4 52 

9.18 
Jit
of, 24-;',,0(, 10,630.34 71 50

203 40o 46~ oi5 2.h,57 25872.28 19.32 

Iutal 1s03.3 2207,15 787o1w) 2982.01 14,867.58 100.00 

SIHu c (('.-\I)\IM. ('hip I'l;l;la.t.Stllmk 

Itable 11. Becans C\poltcd hb .\ J+l.lt.'l l) 

N car Itrial I )+CSlnotn A.iount per destination 

197.3 37 1.14 / chll Il dut 
 371.14 

1974 844.82 /;mll ,c 1<h,,d,li 844.82 

1975 412.89 /hl;,;h <Iihi 358.44 
niited Kinydml 54.45 

1976 794.92 I1nitcd Kinghrln 640.66 
South Alrica 154.26 

1977 6899.14 Israul 2495.46 
Portugal 1923.77 
Iran 1814.77 
z/allilil 
 2 4.95 
Spain 272.23 
tnitcd Kingdom 90.74 
Italy 27.22 

S.llrcti ,'\1IlAR('SalcnN tl'arc" 

Storage. Beans are stored on the farm in containers such as clay pots,sacks, used fertilizer bags, etc. The seed may be stored with tobacco leaves or tobacco dust, with the nicotine from tobacco presumably acting as 

http:14,867.58
http:25872.28
http:10,630.34
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insecticide and the dust filling up intergranary space. Farmers also store 
beans with wood ash. 

Until about fi'e years ago some farmers, especially in the Lilongwe 
Agricuitural Development Program, stored beans with lindane, but this 
was prohibited because of contamination with cured leaves. Lindane is 
being replaced by actellic. 

Utilization. The beans most commonly eaten in Malawi are the dry bean 
and the red or tan, large seeded (40-50 g/ 103 seeds); kidney shaped seed, 
which after cooking looks like small chunks of meat, is preferred. 

There are several ways of preparing bean dishes in Malawi. The most 
common one in homes, boarding schools, colleges, farming estates and 
most institutions where a large number of people are fed communally, is to 
soak the seeds in water for a few hours discarding the water afterwards. The 
purpose of soaking is to accelerate cooking, and secondarily to reduce 
flatuience (generation of gas in the digestive system). Salt, pepper, cooking 
oil, tomato and other ingredients may be added according to taste to the 
h31n mixture ind cooked, I his "ndiwo" is served with ufa. '[he seedcoat is 
sotctlnies icmottcd after soaking, and the beans ire boiled till soft. They 
are mashed \k ith i special stick or laddie io forn "chipere". Beans are also 
boiled Itogcthcl \\ ith lia:/c front which the pericarp has been removed to 
l)rodunce popuil Ki rongai dish called "ngata". In Karonga and Chitipa, 

CallS are cookCd with hananas to produce a dish known as "nlbaraga". 
Ihis dish ima', Il,4n (loe of the main ncai, of the day. Beans may also be 

cooked inl the pods. "mak ata", atd eaten with no accompanying porridge. 
leialn liHou Is also iacon"tit.cnt of "likuni phala" which is used for weaning 
childrcl and for clildrcn under fivc. 

In the Soot hern and Central regions, the green immature pods. "ziteba", 
are commonly caten is relish. [he young and tender leaves are boiled, and 
groundnut flout may be added to taste ("khwanva"). Any 'surplus' leaves 
are dried and stored lor future use as "mfutso". In areas where bean 
production is lm or at the time of the year when the supply is low, beans, 
cowpeas (I igna unguiculata) and pigeon peas (CajantuS ca/an) can be 
cooked together either for the bean flavor and, or to stretch their supply. 

The cfcCt of pluc king bean leaves for relish has been studied for both 
dwarf and climbing beans. Ihe results in laole 12 show that seed yields are 
reduced by leaf removal \%ith reduction being higher ill the dwarf beans. A 
study of yield and value of harvested seed and plucked leaves at differer.t 
defoliation treatments and N levels is reported in Iables 13 and L4. 
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1a2blIYield of h an2. lresh and dry leaes atseeds atid two or three leIaf plucking
rIC ullcic s. 

lraIf 
I'ucked beans 

glrowth No. oIplickings Leal Nicld (kg h-) yieldhabit Pu kn % -Fesh YieldDry)S e il il(kg: ha) reduction (%) 

lush 
None ~~One 121104One I128 208 863 21.8 
'I"o 2(052 369 633Mean 42.7159(1 289 868 32.3 

Climbing None 
- 1587One 868'IAo 1468 136 1394 12.2228 130c) 17.7 

Ihree 2515 441 1055 17.7 
Man 1617 268 1335 21.1goturct'- f dte. 11I ( li otic, I . K ,iltla :vonitl \. . (972.1 Malawi Journal of Science. 

lable I.;. 'cld c 
so(adete rminathen 

(I Mcd' niCt tf 
11I 

d o( l (t\ighr
tt. % l II]'Cc A I tdeff ih lil l t,'N [ l.,I h 

N Iictoli loion (roet ueicie., alter da\ys ht i planting 

~ -I 21 and 28Seed 'r ccd I es Set't aese 1, 28 and 35 

(kg (itill (iW, % -~ 
.......... . .. tfresh -- dry t lae
 

- . _ .. -_. _ _ - reshrs dry6.. r 
1.85 29,4 26o(x 158 021 341 

120 945 N27 22 i 200 490 288:1 341' 376 3273 467(21 9 t........ ;
- 2s9 2()o 653 -3414... -t) 2(0 4621 481t s18( 2967 333 350 3638 430 
S I.-N 11it,6 . tSOi it Si,"ltt N s cilijij + ((t).Sal e a'te'.or I ,i? Ni1ut t, (* 1974, t(ese iicI.K, flLillelin o llundi College tii Agricultlre. 

;lhblc -I~. VNiltc (K' see d, uiid (tsh lea\ c ofa determiate bean ariela t Ihree N levelsanlti lot ichdiii cat ie ts,
 
N IJ'o)oliatiui f icqmeiicc
s jtter da\'s troll plaliting

echcl LNotic) 
21 and 28 21. 28 and 35 

(kg ha) Seed sed I lc l It Sced LIeaves lotal Seed Lelves Total 
0) 87.89 80.74 32.23 112.97 32.56 40.60 73.1260 17.30 47.15103.95 9097 64.5135.12 126.89 53.90 45.(15 98.95 41.36121 123.3 1(8.91 35.82 66.66 108.02151.73 71.85Meati 53.26 125.09 56.76 72.09105.05 120.8596.87 34.39 131.26 52.77 46.29 99.05 38.47 61.97 100.46 

IISiiireet: tdit, ()0. I aii f . Niig l i~l
h1iuioI.t.s, Mod I.. KK,. 7t4s.,974 , i sa refhIlulleiriBIll of1if ih inda College of Agricu lure. 
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Factors Limiting Production 

hFilem'ia constraints to bean production in Malawi are the lack of 
suitable artites. inadequate production technology, diseases and pests. 
Another cqually important constraint is the uneven supply of seeds 
throughout the yc;ir because of unimodal rainlall. A possibility of 
increasing bean su pplV is to plant them On irrigation schemes using the 
residual moistur: ater thIrice harvest; most irrigation schemes are idle 
during winter and can bC put i,t)bean pro)duction. 

Biological and crop husbandry practices. Varieties used in Malawi are a 
mixture or blend of cifforent growth habit, seed coat color and shape types. 
These types have been grown for several years without selection except for 
superficial mass selection. Although they have adapted well to the areas 
where they are grown, the lack of selection limits their potential for 
increased prodtiction. 

III Ih 1940 ' ( a nd i iin\Wonder was introduced into Malawi through the 
AgricnIut ira l RCebC1h Station at I1vumbwc near I.imbe. Because of seed 
production and distribution problems, this cultivar was confined to 
res,:arch szations and demonstration centers which made its adoption 
difficult for the smallholder for whom it was inter -d. 

The National Seed Company of Malawi, formed two years ago, now 
handles bean seed multiplication and distribution. Previously research 
stations werc charged with those tasks which verc rather strenuous since 
they had neither the facility nor the staff to cope with them. 

Time of planting is one factor limiting bean production. This problem is 
compounded by the fact that beans are hardly grown as a pure crop but in 
association with other crops, notably maize. Farmers can fill up vacant 
stands in groundnut fields with beans because they mature earlier. Since 
beans are a short seasonal crop, farmers plant them late, sometimes much 
later than expected, especially when there is pressure to weed groundnuts 
and maize. Resulting yields are generally low because of inadequate 
moisture. Also, plants are vulnerable to diseases and pests. 

Extensive experiments on the time of planting in the Central region show 
that beans should be planted about mid-December. A two-week delay 
caused 50% yield reduction. However, farmers do not seem to do so 
because, in recent years, there has been considerable variation in rainfall 
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distribution causing yield losses either from inadequate moisture or too 
much rainfall at the time of harvest. 

Where beans are interplanted with maize, the actual time of planting of 
the beans is determined by the maize which is planted at the beginning of 
the rains. In parts of the Southern region where there is prolonged rainfall 
and in parts of the North with bimodal riinfall, it is possible to grow two 
crops of beans in one season. In the South, for example, the first crop is 
planted at the onset of the rains and the second one in February/March. 

Plant population. As stated earlier, one of the main constraints to 
increased bean production is lack of seed supply. This may explain why 
bean plant populations are low, ranging from 30,000 to 80,000 plants/ha 
planted at 4-5 seeds/ hill on the 91 cm traditional ridges. At this low plant 
population and with other poor cultural practices, such as late planting, no 
fertilizer app ication. ;nd poor wced control, it is not surprising that bean 
yields are generally low. 

In Malawi several experiments have been conducted on the effects of 
plant population and spacing on bean yields. The optimum plant 
population for the highest yields have not been difficult to ascertain 
because seed yield is an interaction of several complex factors such as 
cultivar, fertility and moisture of the soil. Beans also exhibit considerable 
plasticity and are, therefore, able to compensate for spacing differences 
over a wide range of populations. For example, Edje, Mughogho and 
Ayonoadu (1975b) investigating the effect of three plant populations 
(I 11,000, 222,000 and 444,000 plants/ ha), different cultivars and fertilizer 
levels, reported that plant population yields pooled over cultivars and 
fertilizers were 1244, 1477 and 1601 kg/ha for low (111,000), medium 
(222,000) and high (444,000) plant populations, respectively. 

Doubling the plant population from 111,000 to 222,000 plants/ha 
increased seed yield by 16.8% as compared to 7.7% when plant population 
was redoubled from 222,000 to 444,000 plants/ha. Similar results have 
been reported by Edje, Ayonoadu and Mughogho (1974). It should be 
noted, however, that from the farmers' point of view, the interest is not in 
the highest yield but in the highest net returns. 

Another constraint is the distance between ridges. In Malawi most crops, 
including beans, are planted on 91 cm ridges which are generally too wide 
apart. Edje et al (1972, 1973) reported that the yield of determinate bean 
cultivars planted on ridges 30,40 and 60cm apart were 1738, 1321 and 1145 



kg/ha respectively, while indeterminate bean cultivars planted on ridges 
45, 60 and 90 cm apart yielded 1340, 1209 and 1107 kg/ha, respectively. 
Despite these findings farmers still plart on 91 cm ridges to avoid making 
ridges of different sizes from one year to another. Results of many trials 
over a number of years show that satisfactory bean yields can be obtained 
from plant populations of 20-22 plants/m 2 and 10-15 plants/m 2 for bush 
and climbing cultivars, respectively. The way these plant populations are 
arranged in the field depends upon whether planting is on the flat or on 
ridges. On the flat any planting pattern would be satisfactory, but on 
ridges, higher yields of' bush beans are obtained from small ridges 30 cm 
apart planted to a singlz row. Small ridges are, however, difficult to make 
and maintain with hand tools. Small ridges also fail to provide good 
drainage when rainfall is high. It is for these reasons that the standard 91 
cm ridges are being recommended as a compromise, and to plant two rows 
per ridge in pure stand. 

Cropping system. Currently most beans are growji by the smallholder in 
association with a variety of crops. While this system is adequatc to meet 
.ubsistence demand at the farm level, it is inadequate to meet the national 
demand that is spiralling. One means of increasing production would be to 
expand production in large estates where the genewic potentials of high 
yielding varieties can be exploited, when developed, and when seeds 
become available for large scale nroduction. In the absence of the above, 
the smallholdcr, with his limited resources of land, fertilizer and other 
prouuction factors cannot increase yield significantly in his present mixed 
cropping system, wh.re beans are regarded as a bonus or subsidiary crop. 

Weed control, In beans it is as important as it is in other crops. Results 
(Ayonoadu. et al., 1972, Edje and Bancrjee, 1979, unpublished) have 
shown that bean fields should be kept weed-free until pod setting in order 
to obtain high yield. As would be expected, hand hoe weeding is the most 
popular method for cbvious reasons, and it has proven to be superior to 
the use of herbicides. 

lowever, when beans are grown in estates the use of herbicides may be 
preferred because of the importance of timely weeding which may not be 
accomplished with competing demands for labor. 

Fertilizers (organic and/or inorganic). These are applied to maize and 
tobacco but not to beans. Two-year experiments under irrigation at 
Dwanga (Table 15) showed that there was a linear response of beans up to 
200 kg/ ha of N with a correlation coefficient of 0.922** between N levels 
and yield. 
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Results of NPK factorials have shown highly significant responses to N 
and P,but rather negative responses to K, even at 5 kg/ha, have been 
reported. 

In ,iew of the high costs of fertilizers, especially nitrogen, the authors are 
investigating in collaboration with Dr. P. Davies at Chitedze Agricultural 
Research Station. seed inoculation of beans with different strains of 
Rhizobiumn phaseoli. 

lable 15. Yield and other chaiactristc, of ':linibing beans at six N levels under irrigation. 

N Yield Yield .AI LAR Crude Crude protein 
levels protein yield 

(kg ha) (g pint) (kg ha) I, (kgiha) 

0 2150 12.8 1.19 1.30 18.4 382 
40 2704 16.5 1.91 1.35 19.8 518 
80 3046 18.3 3.31 1.43 20.4 567 

120 3147 19.S 3.34 1.65 22.1 637
 
160 336h 22.5 3.08 1.40 22.5 
 678
 
200 3779 21.6 2.72 1.50 24.8 762
 

SouLI.c: IdIc () I I ughlgho. L.. 1974. Research Bulletin of Bunda College. K and Ayonoadu. V.W.V. 

I .\griculturc
 

Diseases. I hey are the most important single factor limiting bean yields 
in Malawi. Although a total of 23 diseases have been reported (Peregrine 
and Siddigi,1972). our investigations have revealed that the most important 
diseases are: anthracnose, caused by the fungus Colletotrichum 
lindemuthianuin (Sacc. & Magn.) Scribner; halo blight, caused by the 
bacterium tRwuloianas phaseolicola (Burk.) Dows; angular leaf spot,
caused by th,: fungus Phaeoisariopsis.,riseola Sacc.; Southern blight, 
caused by the fungus Sclerotium rolfsii Sacc.; and rust, caused by the 
fungus Uromyccs appendiculatus(Pers.) Unger. 

In general, it is the first two seed.-borne diseases which are common 
wherever beans are grown. When the collection of local land-races was 
planted at Bunda in the 1969-70 season, about 7% of them showed 
symptoms of seed-borne anthracnose. As shown in Table 16, anthracnose 
occurred in beans received from all districts. 
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lable 16. Incidence of anthracnose in local beans. 

District otal Samples %kith 
samples anthracnose (lSi) 

Chitipa 311 6A 
Karonga 119 5.9
 
Rmphi 183 
 2.7 
MNimba 545 9.5
 
lDed/a 234 
 6.8 
Dowa 135 5.2 
Silongwe 150 10.7 
Ntcheu 15 6 7 
Ntchisi 2 50.0
 
Chikwak 
 80 8.8
ITholo 164 4.3
 
Mangochi 190 
 10.5
 
Mulanj,; 129 
 6.2
 
Nsanje 512 
 3.7 

lotal, Mean, 2769 9.8 

Anthracnose is one of the most widespread and destructive diseases of 
beans. Severe infections may result in total loss of the crop. Most bean 
varieties are susceptible to this disease. It may appear in the field about four 
to six weeks after seedling emergence. Symptoms may appear on leaves, 
stems and pods. They first appear on the underside of leaves as brown to 
dark brown dead areas on the vein. 

The most striking symptoms, however, appear on pods. Minute brown 
to purplish streaks surrounded by raised margins are :he initial symptoms 
on the pods. These spots later develop the characteristic large, dark, mere 
or less circular spots with sunken centers and raised margins. In any
weather the centers of the spots are filled with pink or flesh-colored slimy 
spore masses. Seeds in such pods may develop slightly depressed dark 
lesions similar to those of the pods. The disease is favored by high relative 
humidities and temperatures betwetn 17 and 23°C. At temperatures below 
1PC or above 27°C or in dry conditions, there is little infection. The 
disease becomes severe under cool and wet conditions. 

Control measures include the use of disease-free seeds, resistant 
cultivars, or spray with Daconil 75% W11 at 3.5 g/ literor Zineb 70% WP at 
3.7 g/ liter at hi-weekly intervals. 

Halo blight is the most common and most destructive type of bacterial 
blight in Malawi, the other two being the common and fuscous blights. 
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Halo blight is among the diseases that appear first in the field and it attacks 
all plant parts above ground. The most striking symptoms are spotting on 
leaves and pods. Others are lesions on the stem and branches, stunting, 
wilting and death of the plant. Infection is first initiated on the underside of 
the leaf where it appears as a smal!, dark green, watersoaked, translucent 
(semi-transparent) spot which soon develops into distinct circular spots 
with brown dcad centers surroundeI by a wide greenish yellow zone called 
'hlo". Ihis is more conspicuous on the upper side than on the under side 
of the Ical. On pods. circular, dark gicen, watersoaked spots, which often 
run into each other, are produced. These spots look greasy and produce a 
creamy and slimy bacterial ooze which dries up on the surface of the spots 
as flakes. Seeds in such pods are also invaded and develop reddish cankers. 

Control measures include the use of disease-free seeds, especially seeds 
produced under flood irrigation during the dry season, or to spray with 
copper oxychloride at 4.5 g/ liter at fortnightly intervals. 

Angular leaf spot appears in the crop at about the middle of the growing 
season. Once established, it spreads rapidly and becomes severe towards 
the end of the season causing spots on leaves and pods. The spots on the 
leaves are angular, greyish-brown, often so numerous that they impart to 
the leaf a checkerboard appearance. Infected pods develop more or less 
circular spots of varying size with black borders and reddish brown centers. 
From these infected centers the fungus may grow into the pods and infect 
the seeds. 

Control measures include the use of disease-free seeds, resistant cultivars, 
crop rotation. Daconil 75% WI' at 3.5 g/ liter, or Zineb 70% WI1 at 3.7 
g/ liter, both at fornightly intervals. 

Pests. A number of pests attack beans in Malawi inflicting varying 
degrees of damage and causing considerable yield reduction. The most 
important ones in the field are various types of beetles, beanfly, American 
bollworm, aphids, cutworms, and nematodes. In storage the most serious 
one is bean weevil. 

There are two kinds of beetles that attack beans, those that feed on leaves 
and those that feed on flowers. The leaf eaters, Oothecaspp., are the most 
abundant and are more destructive than the flower or pollen beetles, 
Mylabris spp. and Coryna spp. Control measures include spraying with 
lebaycid or dipterex. 

The beanfly or bean maggot (Melanogromyza phaseoli) causes 
considerable loss of stand in plants up to flowering stage. The insect lays its 
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eggs on leaves, the larvae invade the vascular bundle of the infected plant at 
ground level where they pupate. Infected plants turn yellow and die at the 
seedling stage. Tolerant plants produce aerial roots above the pupated 
section, but such plants have reduced vigor and may lodge easily. 

Control measures are to plant early, use resistant varieties, or spray 
plants with dipterex. 

The bean aphid Aphisfabae can be destructive of bean especially in dry 
weather. Damage is caused by the aphid withdrawing sap from the plant 
and from injury as they feed. Severely infected plants are less vigorous and 
stunted and their shoots may be deformed or distorted. Besides the direct 
damage to plants, the bean aphid serves as a vector of the bean common 
mosaic and bean yellow mosaic virus diseases. The only effective control 
measure is the use of insecticides which farmers cannot afford. 

The American bollworm, Ifeliothisarmigera,is an important bean pest. 
It is also a major pest of cotton. Damage is done to beans by the young 
larvae whic'. first attack the flowers and then partially or wholly destroy 
the pods. The main effect of larval damage on pods is their feeding on the 
developing seeds. 

The bean weevil is the most destructive pest of stored beans. Weeviled 
beans are not only unfit for human consumption but are also unsuitable for 
planting. Infection begins in the field and continues in storage if 
unchecked. Control measures include insecticidal sprays in the field, 'ut 
the use of actellic or other suitable insecticides is more effective. 

Socio-economic factors. Research on socio-economic aspects of bean 
production is recent and results are preliminary. However, it is common 
knowledge that the farmer is a price conscious individual. For example, the 
hectareage grown to different crops varies with the price offered by 
ADMARC. In other words, an increase in bean prices will increase 
production, as it did with dark-fired tobacco about three years ago, and is 
currently doing with groundnut production, especially when prices are 
announced by ADMARC at the onset of the crop season. 

Labor is not a problem at the current rate and level of production. 
However, it could become a problem, except for those estates where most 
field operations are mechanized. Marketing channels are not a constraint 
to bean production since ADMARC has several "bush markets" where 
farmers can sell the surplus produce. In fact thedemand for beans is so high
that disposal is not a problem. As stated earlier, consumer preference is for 
red or ian, kidney shaped, large seeded beans which are easy to cook. The 
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preference is sometimes so narrow that it may become a constraint to beanproduction. For instance, small seeded high yielding cultiv'ars with blackseed coats and resistant to diseases and pests are objectionable to farmers. 

Institutional factory. C;--,ui the main factors limiting bean production inMalayx i tile laCK of research and extension workers. For example, theMalawi bean collection with its broad genetic base has been hardly used for purposes el breeding for resistance to diseases and pests and for developing
agronomic characteristics through hybridization. Pest control is virtuallyuntouched because of lack of staff. Also lacking is a well trained supportstaff to a.sist with field trials. For instance, since the inception of the beanproject (r.fcrred to in the following chapter) the most educated supportsta'I has onl\ t ofv years secondary school; not even a single person isfound with a ce--rtiflcate in agriculture from Colby College of Agriculture ora diploniate fltC1 Iitnda College. I his niea-i:; that alnost all the field workhas fallen of the enlor staff, thus ilmiting tile volunie of research that theycan do,to increase bean production. I fhe lack of a vehicle for field visits toexperiments and to learn about problems on the spot has also been a 

constraint oilresalch efforts. 

Another const:aint is the lack of training facilities. Many districts havegeneral purpose extension staff down to tile village level. They are usuallydiplomates, called technical officers, with three years of training at BundaCollege, or technical assistants with certificates from Colby College ofAgriculture. At the present level of production, and with the large numberof other crops such as maize, groundnuts, tobacco, etc, the authors do not
advocate recruitment of extension staff to work solely on beans. Rather, an
alterna tiexwond 
 be to organize inservice training periodically onprodunction tcchnology, forfirst extension staff and tolater include
 
fariers.
 

Description of Country Bean Program 

In spite of their importance as a food crop, no significant work was doneto improve bean production in Malawi prior to 1969. The little researchthai was done concentrated on one variety called Canadian Wonderintroduced at various tin-s since the 1940's. In 1960, a time-of-planting
trial conducted at Chitedze, Thuchila, Chitala and Mbawa ,av'vyieldsranging from 660 kg/ha in the early January plantings to 15-2 kg/ha or nilfor late plantings. Using tile same variety but grown at Bvumb~ve, Spurling(1973) obtained yields from 1000 kg/ha to nearly 2000 kg/ha depending 
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upon the plant population and spacing used and disease control measures 
appliec. 

This work by Spurling pointed to the great potential of research for 
increasing bean prod uction in Malawi. Io zhis end a National Bean 
Research Project was established at Bunda College of Agriculture to 
coordinat,: all research on beans. Its main objectives are to produce high 
yielding varieties with stable and durable resistance to diseases and pests 
and acceptable to both growers and cIIsumers. Also to develop 
technology for bean prod uction on irrigation schemes as a short seasonal 
rotational crop. minphasis is placed on the development of CUltivars that fit 
in w%]iltht: ci ,\ter the small larnics and the large)ppIng s ll estates. 
ShilpC. si/C iild color of thIe sCCdS tire the Irn;riI COllsIderatiolls lor 
ConsumeIS acccpta licc. 

Collection of bean germplasm. lhe logical starting point for the 
i mpro\o:nient pi ogamn is to c,altate local landIaces of beatis for desirable 
characteristic:, such as high .,,eld and disease resistance. lo this end an 
Cxtc's\Ic collcctin otlbeall saruplcs wts Inad by algricultutral extension 
stall iron \illages in all districts except Nkhotakota. Kasungur. Mchinji, 
Machinga nd loibia. 

Each sample was given aI accession 11umber plus other useful 
information such as place of collection, seed coat color and shape. Nost 
samples \kerc not uinilirl in those chalacteristics. and accessions \w'ere 
separated on such basis and gieCu sub-accession umrbers. Ihercafter, seeds 
of each aeccc)Siii or sub-acccssion number were planted singly and 
further selected at harvest according to growth habit and other 
characteristics. [rorn the total samples received, 11,255 accessions were 
finally assembled for evaluation. 

Data on Tables 17 and 18 show clearly that the majority of beans grown
in Malawi are climbing in growth habit and have plain seed coat colors. 
While this color preference is difficult to explain, the traditional practice of 
mix-cropping maize and climbing beans explains their predominance over 
bush types which are better grown as a sole crop. 

The total collection of beans assembled at Bunda College is probably the 
largst collection of African land races. It is invaluable not only as a source 
of genetic variability for breeding purposes but also for studies of genetic 
diversity resulting from the adaptation of the introduced beans to different 
habitats in which they have been grown for several hundred years. The 
germplasm collection is maintained in a cooled seedstore at about 5'C 
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temperature and is periodically renewed by growing under furrow
irrigation during the dry season to filter out seed-borne diseases. 

h 17icI . ( 1.11h old Ch6)11 wed A colour of local heiibi' iII Mala ji. 

IIl Ck., ii Seed coti color 

P lain Speckled 

( w cnh ,s,, 75.4 70.4 29.6Iuh 2 ) 24.6 88.1 11.9 

1.255 1u0.1 74.8 25.2 

lahle 18. (II thh illli and Seed cctt colorof o cal ito5 hv district il Malawi. 
Di rict tie'lalgl 0th habit 

(lihing Bush 
Iotlil Seed coal color Iout l Seed coat color 

ICCCS nItIis KIlm Speckled 't P-'ChIIS Speckledaio 

-liltipa 463 52.5 47.5 311 91.3 8.7Kait onga 8() 97.5 2.5 119 95.8 4.2Rumphi 669 77.3 22.7 183 82.5 17.5Nkliata it, 94 76.6 23.4 0 O. 0,M/i1 hc 4296 82.8 17.2 545 94.1 5.9I)Cd/a 8 ] 5 4(0.4 59.6 234 98.3 1.7
 
1)o\',a 387 40.6 59A 135 
 66.7 33.3I.ihoig %c 280 -14.1 55.9 150 97.3 2.7Ntcheu 3 I )1.1 (1 15 100.0 0Ntchisi 140 44.3 55.7 2 50.0 50.0Chikk it. | 70 I100. ) 80 100.0 0Ill o)lo 182 68.1 31 9 164 99.4 0.6 

3Mallgochi 39.5 60.5 190.95 24.2 75.8lan1%Ic 27 1(0(1.0( 0 0 0Mulanjc 121 97.5 2.5 129 100.0 0Nsanic 458 74.2 25.8 512 93.4 6.6 

lotal Mean 8486 71.0 29.0 2769 74.5 13.(1 

In addition to the local collection of beans, the germplasm includesvarieties and breeding lines from the United States of America, LatinAmerica, United Kingdom, the Netherlands, France, Kenya, Tanzania,
Uganda, Ethiopia and Zambia. Most of these introduced cultivars havespecial traits such as high yield or resistance to certain diseases and are 
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being evaluated together with the local land races, but their main use will 
be as source of desirable traits i)1the hybridization program. 

Agronoinic investigations. When the project began iu 1969 there was no 
infornation oil the potential yii:ld of both local and introduced bean 
cultivars, neither oil the agronomlic or crop husbandry practices for 
maxi iii/ing bean ,,icld,. As both kinds ol int'ormation were essential for 
the rest ot the research prograil. agrononic investigations have so far 
formed a major part of tile bean inprovement program. 

1 able 19 gives data on Ihe evalnation of 557 bush aind 1501 climbing lines 
from the gcriplasnil collection. [lie climbing lirCs were grown vWithout 

Slppoll h.cic' ic \\ ()Clt he\ ld\l'- htalcd ' than 111C.% livC bLen 
had stp p',I I n p 'dcd. 

Although only 18"1 oh the gerniplatsm was evaluated, the data show that 
among bush aid clinhing culti\ais thoe are nanv lines with a yield 
potential iih %C100kg h;. I hiesC high yielding cultivars were used inc 

Iulier CXpCriIlI1CIi[. 

lExpcrimcnts on the time of planting beans have been done only in the 
(clllial region at (*hitcdZc And lunda which are ecologically similar. 
Results in [able 20 show hiat niid-l)ecembcr plantings at these two 
locations give the best yields. 

Iahl 1. Yield oI 55 hush and 1501 c1hn b bcui n s c'allltcd it litluidiL', 

Icitmn Yw'ed g mulls I ncs, pci grup 
g 'i.tli h bit lk t) ,\ iilunt C 

Fluth ( ', cl 25111) 3 0.5 
200 - 25011 1 2.0 
1511 - 211001 (0 10,s 

10111- 15011 131 23.5 
5(11 - lowMl 219 39.9 

]icliin 501 133 23.3 

Iotal 557 1(00.0 

"linuhing ( )A ci 2501 13 0.9 
21(11- 25(1( 29 1.9 
15111- 2 )( 0() 76 5 , 

l((il - ! 1O" 143 9,5 
5011 l(W" 378 25.2 
Itlithm 501 8102 57.4 

lotal 1501 100.0 
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l ble 2. I C ot planting cfCCeoniscd yeld at t;so h0cations ]n the Central region. 

Planting date Yield (kV ha) 

titida Coullege: Ch1itd/C Mean 
1-12-71 '51 15 1 
 1286 

15-12-71 
 127-1 
 184229- 12-71 1558904 77(, 87012- 1-72 421 630 5262,- 1-72 82 4!11 347 
MCan1 786 1048 

l)ul ifg the dry season bcans can be successfully grown tinder irrigation.
1 rials on the timef ,i pianting have shown that at lower elevations (below366 in) of the lakeshore plain and the Shire Valley, temperatures are higherthan in t he upland areas and good yields are obtained from May plantings.In upland or ued iun innd higher altitDo e areas, where temperatures arelower and trost may occasionally occur, the best time for planting is whensoil temper:iturc arcabove I)' C, and this is generally in August. Plantings

later than August will maturc during the next rainy season in November 
and will produce low iluality sCCd. 

)ne of the earlier experinent; was on plant population and spacing forhush and pole beans o l diifcrcnt ridge sizes such as ridges 30,45, 60and 91cm apart and iI ditlcrint planting patterns such as one or two rows perridge, square. rectangular or staggered planting. The results showedgenerally that beans exhibit considerable plasticity and are able tocompensate for spacing differences over a wide range of populations.Results of many trials over a number of years show that satisfactory beanyields can be obtained from plant populations of 20-22 plants/m2 and 1015 plants/ m2 for bush and climbing cultivars, respectively. The way theseplant populations arc arranged in the field depends upon whether plantingis on flat or on ridges. On the flat any planting pattern is satisfactory, but onridges higher yields of hLush beans are obtained from small ridges 30 cmapart planted to a single row. The standard 91 cm ridge is recommended, 
planting two rows per ridge. 

N it rogcr. phoslolrus lI potassium and sulphur are some of the majornutrients investigated. Ihe results of NPKS factorial trials involving 2-3levels of each element ::howcd a highly significant response to N and P atseveral sites, occasional positive response to sulphur but rather frequentnegative response K even the rateto at of 5 kg/ha. In view of this, the 
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compound fertilizer 20-8.7-(0 (N-P-K) at the rate of 200 kg/ha, depending 
upon soil test results, is recommended for bean production. 

Several experiments have shown no significant differences in yields 
obtained from using sulphate of ainionia, calcium a mmoniun nitrate, 
nitrate of sodium or Irea as sources of nitrogen. 

Irials using sulphate of ainon ia under irrigation showed that beans, 
although a legume crop, respond to a liberal application of nitrogen. Yields 
of two season's experiments for 0, 40, 80, 120, 160, and 200 kg/ha of 
nitrogen were 2150, 2704, 3048, 3147, 3347, and 3779 kg ha. respectively. 
The experimenits and the control received 33 kgi ha of P. 

Nitrogen can be applied to beans either all at planting or split into two, 
some at planting and the rciiainder at flowering. Experiments to test split 
application did not showk significant results, thus single application of 
nitrogen at planting is recommended. 

Experiments on the inoculatin oifbean seed with strains of Rhizohiun 
phaseoli, in an atteni pt to increase nodtul:rtion and hence yield without 
nitrogen application, have so flar given no useful results. 

Production systems. It is a common practice in Malawi to pluck or 
remove young bean leaves before plants set pods for use as a green 
Negetable or as a d r. \egctahle that carl bc stored. I lie elfect of this practice 
on seed yield has becn determiined on both bush and climbing beans. "1able 
13 (p. 70) slios t hat scd \icd %as Icd CCd by leal rcmoval and that these 
reductions kcle lhigher il th,. bush than in the climbing cultivars. 

lI alnother c.XpCricnt ( Iables 13 Ind 14,p.70) using high nitrogen levels 
to incrcasc the foliage, p1ltrck ing leav es once, twice or three times dUring the 
season reduced seed yields by 7.7. 49.7 and 03.3w, respectively. No 
advantage was obtained by t lie application of levels of nitrogen higher than 
60 kgiha. Ilhe most irn por'ant resul Itrom tihis experiment was that, 
although leaf rcAnovarl reduced seed yield. the corn bined yield of seeds and 
leaves in moneta ry va.lLie was 1igher when compared with tlie value of seeds 
alone. 

The traditional method of growing climbing beans is to interplant them 
with maize. In pure culture, yields are not maximized and seed quality is 
poor unless support for the sterns is provided. Experiments were, therefore, 
conducted to find out both the best method and the height of support for 
growing climbing beans as a pure crop. Yield from plots where bean plants 
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were left prostrate on the ground along the ridge were compared with yieldfrom plots with the vertical and the horizontal support systems. In the
vertical system, split bamboos or thin stems of woody plants were spaced
30 cm apart along the ridge and provided support for twc plants. In theluiri/omial method of support, horizontal stakes were tied at intervals of 50 cn l \ ertical stakes spaced one meter apart to form a trellis of four tiers.A wihplants on each ridge were trained on the same trellis. In both cases 

iFiltt heights were 1.2-2.0 in. 

" clds for the unsupported, vertically supported, arid horizontally
snpported were H 78, 2069 and 2061 kgi'ha, respectively. Seed quality of,Ilstpportcd plots was also low because of microbial growth on pods
rlcting on the soil. Ilhe effect of trellis height on yield was also investigated
and ,esuts show that the optimum height for staking beans is between 2 
and 3 in (Fable 21). 

i,,hic 21 N 'i nd (ilm0tcrL ,nilip.'atill oclt so f heaills ill four trellis heights. 

I ellis height 
ill; ah ic' giituld) 

Yield 
tkg ha) 

Pods in" IJM 
Ig i)) 

LAI 

0 I 58 148.9 283.4 1.74 
1
2 2109

272 104.8 
127.6 

305.4 
365.0 

1.80 
3.28 

3 2944 137.1 352.8 2.47 
Mean 2323 129.0 326.7 2.32 

In order to obtain information on crop rotation, an experiment was
carried out to find the effect of planting maize on plots previously grown tobeans, soya beans and grotndnu. The yield of maize following maize was
generally lower than when the previous crop was a legume (Table 22). Itappears that beans have a beneficial effect on the following maize crop in 
rotation. 

Jahlie 22. Idl ects of previnus crop and N fertiliier on yield of maize at lBunda College. 

N lertili/et Yield after previous crop (kg/ha)(kgiha) (roUndnitt. . ...... .
 I'l.ullis beains. . ... ..
Soybean Mai.e 

7233 7600 7317 5733410 
 9517 8733 9583 7967 

8375Mean 8167 8451)
S.. +497 

0 

6850 
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The following aspects of intercropping are being studied: time of 
undersowing maize with beans, competition between different maize and 
bean cultivars, fertilizer requirements for maize-bean associations, 
fertilizer and planting densities in maize-bean associations, planting 

patterns in maize and bean association, cassava and bean associations, 
bean and groundnut associations, relay cropping of maize and beans, 
tobacco-bean association, polyculture of maize, beans and pumpkins. 

As shown earlier in Iables 6 and 8. p. 62,64, the yields obtained from 
growing beans in assoClation explain why farmers grow mixed crops 
despite repeated attempts by research workers to the contrary. 

Plant pathology. Thrce approaches have been attempted to control bean 
diseases: chemical control, disease resistance and disease-free seed. 

The following ten chemicals have been screened for their efficacy under 
conditions of natural infection in the field: Bavistin, copper oxychloridc, 
Daconil, Dithane M-45, Du-Ter, Koccide, lime sulphur, Maneb-M22, 
Plantvax and Zineb. All of them proved effective in controlling the major 
diseases depending upon dosage rates and frequency of application. 
Unfortunately with the present prices it is not economical to use chemicals 
and they are not recommended. 

The ultimate solution to disease problems is to grow resistant varieties. 
To this end, the germplasm has been screened for durable resistance to the 
main diseases listed abov, but with initial emphasis on anthracnose and 

halo blight. All the screening has been carried out under field conditions 
where the cu!tivars have been exposed to natural infection or to intection 
from seed-borne or soil-borne inoculum. From such tests resistance to 
some of the diseases has been located in a number of cultivars within the 
local land races and in introduced germplasm. Resistance to anthracnose 
and halo blight has been found mostly in the local land race of climbing 
beans; !:-, hush ones have shown high susceptibility to these two diseases. 

Resistant cultivars will be released as varieties if found agronomically 
suitable, but since all of them are not resistant to all the major diseases, they 
will be used as paren'i in the hybridization program. 

In the absence of agronomically suitable varieties resistant to 

anthracnose and halo blight, the production of disease-free seed for 
growers is the alternative for successful bean production. 

It has been proved possible to produce seeds relatively free from heavy 
seed-borne disease inoculum under flood or furrow irrigation during the 
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dry season. As Fable 23 shows such seeds produce a better crop than seeds 
trom a rai in led crop. 

a hlc 2.. 'It 1j II i ,I \l,, tdI ht tIuIIlihtcI Cd and thIcC Ilitcrcd. %%ith t%%o 
I n I"'dtSlccllti, Honda ll . --

A 
 1 -+ C 
tl1itclCdI I'ilte,Cd Ilfihcrcd l1iltcred In1iltered Filtered 

(ontrol 1021 2, 9249 I ls2 620 999('pper t.,clhI dc St' 2Ii) 116 I2,S 1869
I04, 

,kcan 1n13 1774 6 555 744 1434
 
,Si ( ctdhli \ ILtlIII 'jtl .:zs I
 

'A-= ,ppo cnit hl, ,~tl,,, IIc IIi II zapparcnt]y iniected: slighl decoloatiou of seed; C= 

Bean physiology. lhysioiogical studies include growth analysis, shadingexperiments, sink source relationship, defoliation and apical and lateralbud removal. Most agronomy experiments have included considerable

amiount of physiological data. Cultivars have 
 been evaluated andcompared on the following characteristics: days to flowering, days to
physiological maturity, maximum leaf area 
index, leaf area duration, podnumbcr/in2 , seeds/pod, dry matter accumulation and distribution,
morphological and physiological yield determinants in beans, and other 
importarnt primary and secondary yield components. 

Varietal improvement. In vicw of the importance of diseases in limiting
bean yield, the breeding program has concentrated on the production of
discase-resistant varieties. Parents in the compound or multiple crosses are
cxoti:w cultivars with resistance to one or more of the major diseases and alocal cultivar which is resistant to rust and has acceptable characteristics
with respect to seed shape and color. Table 24 give details of the parents
involved in the crosses. 

The lines obtained after completion of Phase IV are multiplied for 
screening and selection. 

Early and advanced generation trials have given acceptable yield levels,some of them above 3000 kg'/ha. Selection and assessment of these lines for
resistance to the major diseases is continuing. 
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Table 24, Parents used in the compound crosses of beans in the disease resistance bieeding 
plograll). 

c ; oAcces n ( lult ind SoirLe I )iscase reactioni ar 
N o. 

245 1 I ocal Resistant to rust (A) 
1219 (:,ct Northern [olerant t,-common bacterial 

Nehraska N,. 127 blight and :o halo blight races 

I and 2 (13) 

1127 Cornell 49-242 ex Uganda Resistant toI ce-, of anthiIaclose (C) 

1209 ('oiliel cx Uganda Rcsistant to race; ol antihiaclose (C) 

1245 2 5 4 cx Uganda liomozygous for Are gene (C) 
1250 ,2 3 ex IUganda Io'no/vgotis for Are gene (C) 
1253 10 3 8 .3cx Uganda llumoiygous for Arc gene (C)

Iearly irating) 

126; K25 cx Uganda Rc:;istant to laces of atlthactosc (C) 

,216 11IIR 73 ex Wisconsin Resistant to halo blight races 

I and 2 (I)) 
12 IF, Rcdkole ex Cornell P esistant to halo blight and 

bean coimnmon osaic (1)) 

1131 Perry Marrow ex Uganda Resistant to alpha and beta 

races of anthracn ose, tolerant 

to halo blight (E) 

1134 Perry M'jrrow cx U.S.A. tici 

1236 lcrty Matrow ex idmel 
Michigan State 

The breeding plan invulves making the following crosses: 

Phase I A x II A x C A x D A x E 
h'ltase II A 13.... ..x ..........AC A D ..........x..........AE 

Phase Ill ABC ...............x .........................ADE 
Phase IV ABCDE 

As an interim measure to meet the demand for better bean cultivars, 
some varieties, all selected from the Malawi land races, have been 
provisionally released far use by growers. Table 25 gives some of their 
characteristics. The National Seed Company of Malawi is responsible for 
their multiplication, and seed is available for sale at ADMARC markets 
throughout the country. 
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Jahle 25. Characteristics of some bean lines on provisional release in Malawi. 
Accession (irosth Type Seed Yield Pods' Seeds/ Seed Days toNo. habit coat color plant pod size full 

(g,100 bloom 
(kg ha) seeds) 

253 I Bush Dry Colfcc brow,n 1179 (.4 3.6 49.1 35
290 White 1377 6.9 3.5 41.7 36373 Yellow 2084 8.1 3.4 31.5 37
0000 I Red 1256 7.0 3.6 49.3 361196 Canning White 2070 25.5 5.5 16.1 3697 I Climbing Dry Red 2739 34.0 4.4 51.9 40
180 Coffee brown 171)9 23.2 4.0 140 41499 5 " Black 3075 57.0 6.2 20.1 521200 Canning White 2801 49.0 6.0 18.2 42 

Seed Production and Distribution 

Prior to 1976 much of Malawi's seed requirements were imported from
neighboring countries. Without direct road or rail routes, and with
spiralling transport costs, this situation could not continue. A
Technology Unit (STU) at Chitedze 

Seed 
Research Station, five miles from

Lilongwe, was established with the prime view of initiating a national seedproduction program, and providing the necessary field inspection services
and an official seed testing station of international level. This, together with
staff training, was accomplished during 1976-1978. Then it became 
apparent that, with the dramatic increase in demand for improved seed of
all crops by all sectors of the Malawian community. some organization to
take over the specialized commercial aspects of the seed industry, i.e., seed
production, processing and packaging and parent seed maintenance and 
storage, was required. 

This resulted in the establishment of the National Seed Company of
Malawi Limited (NSCM), a private company whose major shareholders 
are ADMARC and The Commonwealth Development Corporation
(CDC). In the initial stages of development, CDC has been given theresponsibility for management, to set the operation in motion, and to train
Malawian staff at all levels. An investment of approximately 2.44 million
k* financed solely by ADMARC and CDC, is involved, the main assets
being a specialized seed farm on the outskirts of Lilongwe, and a large
complex, nea'ing completion, on the heavy industrial estate at Kanengo, 

•Ik =I S$IJ52 
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which houses tile administration head quarters, seed processing factory. 
and long-term storage facilities. 

The seed industry in Malawi comprises the following aspects: a) plant 
breeding and development of new cultivars, cultivar testing and 
introduction; b) seed production: seed quality control at the field and at 
the laboratory; general aspects of production; c) seed distribution and 
storage. 

Bean secd production, while stll in its relative infancy, is based on a 
certil ictl lol schcC carried outlt by tihe NSCM under the control of STU at 
Chitcd/c. 

I he Iollo\%Ing seed nomenclature is used: a) Brce'ders seed, as tile name 
implies, is produced by a plant breeder or another research worker 
responsible for tie crop. At present this is carried out byt he crop production
department of the IudIL .'ollcge of Agricultutre; then it goes to the NSCM 

for urther multiplication or storagC: h) PsIme seed is mutfltiplied from tile 
breedeis seed by the NS( , I. usua llv on its own seed estate, under the direct 
supervision of the S I t'. At least one \'Caus ,cserse of all basic seed stock 
should be kept it a11 timIIes. In theory., in order to maintain sufficient 
tni %,ritv as and to prevent theif deterioration, new breeders seedof cui 
should he lScd h'eef aI basiC seed bulk is required. lowever, in tile case 
of bcans. contol \ the S I U. tile NSCNI and BIunda staff is considered 
sufficient anti p'zrmits recirculation of basic seed. which has been done over 
t1e paIst M0 \ Ca rs; C) (ertilied seed is usually produced fron basic seed, but 
,Jgaln. in t he early stawcs Of multiplication a certain anount of recirculation 
iS Caricd out. It is ,1nly this year that certified seed is offered to the 
coiieI ictir I (at seeded climbingI the t\o new\varieties: 97, red 
bea n) and 253 I (a1boni seeded dwari bean); d )Approved seed is eilher 
pioduced fron ccifiied seed or froin known stocks of uncertified seed. Seed 
lots of this standard dio not cT'arry .1government certificate but require to be 
tested for purit\ and gcrimiition prior to sale. In the initial stages fairly 
large tonnapcs of tiis grade arc needed for sale until sufficient seed of 
certifiable st;midaird call be multiplied. 

Seed bea,, crops registered with the STU require fairly exhaustive field 
ano laboratory inspections before final certification. The purpose ofa field 
inspection is to confirm the details of the application, including the correct 
location of the field; to identify the variety being grown; to detect 
admixture with other varieties; to assess weed contamination; to check 
isolation requirements; to ensure that all the certification standards forthe 
species being inspected are being met; to detect disease incidence; to advise 
on the operation of the certification schemes in general. 
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Inspectors visit regisiered seed crops at any reasonable time, with orwithout a request from the grower or the NSCM. The standards inoperation in the field are as follows: parent seed: basic or certified;minimum inspection,: two, one post harvest though considerably moreinspections are usually carried jut; isolation: 50 meters; previous cropping:no beans during the previous 24 months; field inspection: no more than0. 1%undesirable plants at vegetative maturity (varietal purity inspection). 

Once the seed field has paised all inspections, and after harvest, thle seedissampled by government inspectors and taken to the official seed testing
station at Cititcdze for L:boratory testing. 

Ithrc the hean seed is subjected to the following tests: a) Puritypercentage orol pure seed in a seed lot. Obviously, the higher the pure seedpercentage, the higher the seed quality. The minimum puritN percentage is991(. It imst he strcs:,ed that this is physical purity in comparison to avarietal pl ity. \Which is a!so carried out in the laIboratory, the standart being99.9(,'(.
the san a,,or field inspuction; b) Germination is the percentage ofsecds in the pure seed traction Itou the purity tests, which produce seedlingsmith all the somt ure'. itcc:ssary touensure heathy piart development undertest condit ols,. IIt': sJcd iings in a germination test are divided into fivecatcyrtes: nornmal seed. abnormal seed, hard seed (legumes only), fresh,ced. and dead seed. Standards for certified bean seed in Malawi require autinimunt !.eruination of 80'7; c) In addition to the above tests required bythe certilication scheitte, further tests are carried out for moisture contentS10e max tuuim is allms ed for beans); disease content (maximum allowanceof v isibly diseased seej is 0.511 by weight); further growing: it may well becarried uit if indici;,ed by thie germination test; a U!post control plots to
 
coillittmll arietal purit.
 

General agronomic prac, ices demanded by NSCM for seed certification
 
are:
 

Rotation: no beans or runner beans should have been grown during theprevious two years on the site where the seed crop is to be planted to avoid

build-up 
of pests or diseases. 

The NSCM ad\ ises 300 kg compound mixture (3:2:1) plus 200 kgammonium nitrate per hectare as a top dressing, depending on season. 

To allow for mechanical cultivation and ease of inspection, seed crops atthe NSCM farm are planted at 75 cm interrow and 7.5 cm intrarow, seedsbeing planted mechanically on the flat. With this planting pattern, a plantpopulation of about 150,060 plants/ha is obtained. 
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Bean seed is normally treated with prentasan, the usual seed dressing 
used by the NSCM, at the rate of !OOg/ l00kgseed; in addition, to prevent 
beanfly infestation, a further treatment of dieldrin is applied to the seed 
prior to planting. 

To avoid cxccssive disease infestation normally associated with the 
heavy rain period, planting is do.,e fairly late in the season, usually at the 
end of January or even in early February. This has given good results over 
the last few years and has helped keep chemical spray costs down to a 
minimum. With the crops maturing during the dry season it is possible to 
obtain the highest p. rc,,!:tage of clean, uninfected seed. Ideally, the NSCM 
wculd prefer to have their basic seed crops grown in the dry season under 
irrigation, and it hopes to have access to such a facility in the not-too
distant future. 

Self-pollination is the rule, but pollination by insects is not uncommon in 
bear crops in Malawi. To avoid it at the NSCM estate, a measure of 
iso,±ion of 50 m between varieties is required for certificd seed. 

Weekly copper sprays are given in the initial ,;:ages to control halo hlight, 
and bi-wcekly sprays of daconil later to control anthracnose. Physical 
roguing of infected plants is also done. As mentioned previously, beanfly 
control is done by a dieldrin seed dressing, 2nd usually a spray of dieldrin is 
also applied betweeri one and two weeks after emergence. Bean aTnhid, if 
prevalent, can be controlled by dimethoate. 

Rouging to remove 'off'-types' from the crop is done at all stages, in 
particular at t! e vegetative growth stage prior to flowering, at the flowering 
and 'ull pod stages. 

Harvest commences when the seed crop has been defoliated and the pods 
are dry. At the NSCM harvest is done in the morning when pods and plants 
are supple; with the present acreage it is hoped to install a small threshing 
machine. The seed is then packed in clean, new sacks, labelled with variety 
anJ grower's registration number, then sent to the NSCM factory for final 
processing. 

Seed processing is carried out by the NSCM in the new factory complex 
at Kanengo, where in the last few months a modern seed processing plant 
was installed. 

Seed is packed into two different sizes: 50 kg for the estate sector and 10 
kg for the smallholder farmer. All seed packs are labelled, both inside and 
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outside, with details of type. variety. certificate number (where applicable) 
and date of test. 

It is essentia; that seed produced in the certification schemes be
distributed and made available where applicable to all areas of the country.
All NSCM seed, once processed, iscollected by ADMARCand distributed
via their market network to the smallholder. The estate sector generally
collects dirCctl\ roil the NSNI. lor the first time this season, tested.
treated Need \',%sladC a,allable to the rural coluntnitv on time. and it is
hoped that incrased commercial crop production will result. 

Proper seed storage at the breeders, basic and certified seed stages is
vital. Poor storage conditions or the storage of out-of-condition seed can 
cause a rapid decline in germination. The two most important factors
causing it arc high hllditv, and high temperatures, which should be 
avoided at all costs. 

Also associated with poor storage conditions is an increase in fungal
development. causing quality deterioration, especially to seed of high
moisture content. It is NSCM policy in their own store, and it is
recommended to AI)MARC, to fumigate with phostoxin regularly to 
carry over stocks and to store seed in as dry and cool a place as possible. 

Seed pioduction depends upon maintenance oi breeders and basic seedstocks; in this respect Malawi is fortunate in having several environmental
ly cont olled seed stores. At the NSCM tfl-. carr over basic seed material is
stored in a moisture-proof room at 500F '.emperature and a relative
humidity between 45 and 50%. Certified and approved seed storage in
Malawi is done by ADMARC. The majority of bulks are issued the same 
year they are produced, and the problem arises only with carryover stocks.
As a safety margin a 15-20% reserve in bean seed should be aimed at.
NSCM has started, with the cooperation of senior ADMA RC personnel, a
series of lecture courses for depot managers, and it is hined that this will
 
improve storage practices.
 

Future Plans 

In order to increase bean production in Malawi the following research 
activities are proposed for the Bean Research Praject: 

- Germplasm evaluation, cataloguing and maintenance of the existing
germplasm, isolation of resistant donors, production of varieties through 
selection. 
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- Breeding for resistance to major diseases such as anthracnose and lalo 
blight and high yield of commercially acceptable varieties. 

- Screening cultivars for response to low densities and varying planting 
patterns,e.g., hill vs. row planting; mixed cropping (includlng the incidence 
of pests and diseases in mixtures); mixed cropping for bean cultivars that 
respond to mixed cropping with maize; maize and bean association at 
varying bean densities and different plariing patterns; response of maize 
and bean association at different fertilizer levels; relay cropping in areas 
with prolonged rainftall such as Fhyolo or locations with bimodal rainfall, 
such as Karonga; pOlyciilttire of maize beans and pumpkins; double or 
sequential cropping with emphasis on tobacco after the dry planted crop 
has been harvested. 

- Plant nutrition through nitrogen fixation. 

- Water rate studies; interaction between plant density, fertilizer and 
moisture; screening for response to excess moisture to obtain information 
on the planting of beans on residual tino',ttric after rice; screening for 
drought resistance. 

- Screening for responsc to high temperatures with the view to expanding 
bean production along the lakeshore and the Shire Valley. 

- Production of disease-free seeds under irrigation through the disease 
filtratioi' method; chemical pest control; seed storage; evaluation of 
herbicides for mixed cropping. 

- Economics of bean production: input costs. field operations, labor atd 
returns from bean production on rainfed and irrigated crops. 

Summary 

Beans are an important grain legume crop in Malawi because they are 
high in protein content. When eate.a with maize, rice and cassava, as is the 
custom in the country, the milAture provIdes a balanced diet. Beans serve as 
acheap source of protein for the people from the lakeshore areas where fish 
is the main protein source. 

Beans were introduced into Malawi about 300 years ago by Spanish and 
Portuguese traders and merchants. The beans grown in Malawi are 
mixtures or blends of growth habit and other agronomic characteristics, 
with the climbing beans acounting for about 70%. The cropping system is 
mixed cropping with maize providing support for the associated crop. 
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The main producing arcas are: Kasungu, Dowa, Lilongwe, Ntchisi,Dedza and Ntcheu in the Central region; Chitipa North, Rumphi East and
West and Southwest Mzimba in the Northern region, and Mangochi,
Machinga. Chiradzulu. Ihyolo and Mulanje districts in the Southern 
region. 

There is a great demand for beans in Malawi. However, production has
lagged behind demand because of several constraints. These include thelack of suitable varieties, the lack of adequate production and distribution 
of improved seeds, production technology not available to the farmer at the
village level where it is mostly neeued, and diseases and pests that cause 
considerable yield reduction. 

In order to increase production, a Bean Improvement Program wasinitiated in 1969 with the following objectives: to produce high yielding,
disease-resistant bean cultivars acceptable to the consumer; to investigate
bean production under irrigation as a winter rotation crop in irrigation
scihemes; and to deelop package practices for economic bean production. 

In order to achieve the above, germplasm materials were collected and
evaluated, and production system trials as well as crop protection 
exp .rimcnts wcre conducted throughout Malawi. Some varieties which are 
now on provisional release are being multiplied by the NSCM. 

Future objectives and strategies include varietal development, produc
tion systems with emphasis on mixed cropping, growing of beans under
irrigation on residual moisture, screening for stress, and the production of 
clean seeds under flood irrigation. 
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Bean Production in Rwanda 

P. Nyabyenda 
C. Sekanabanga 
L. Nyangurundi 

Importance of Beans 

Bean production in Rwanda is important in human nutrition because of 
its high protein content that partially replaces animal proteins. The latter is 
not always available in sufficient quantity to the low-income sector of the 
population. 

In addition to their protein value, beans are considered to be one of the 
main staple foods in Rwanda. Al. . . ximqtely 160,000 ha are planted each 
year, which are in large part cultivated during the first growing season. 

Despite the ample range of climates found at different altitudes, different 
bean varieties are adapted to regions of low and medium (1000-1800 masl) 
and high altitudes(1800-2300 masl).Among them are the non-selected local 
varieties (climbing and seni-climbing), usually a mixture of genotypes, and 
the selected, introduced varieties (bush, semi-climbing and climbing). 

Variety selection is done by a Seed Selection Project (SSS), which is also 
in charge of multiplying and releasing germplasm selected by the lnstitut 
des Sciences Agronomiques du Rwanda (ISAR). 

The Rwanda government established a semi-official service, known as 
the Office des Produits Vivrieres et Animaux (OPROVIA) which pur
chases production to prevent price fluctuations. Storage services are ren
dered by the Grenier National du Rwanda (GRENARWA projects), which 
are in charge of building silos and warehouses with capacities from 90-2000 
tons for storage of cereals and legumes, mainly beans and sorghum. 
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Bean )ypes
 

4'4 * ++,thrr bhsh,,'
er aard,tre types oil beans. ous se-miimbing n
7'lc al vi i es. a ~ i n nr d c d v r et e , a d e e t ~ j f~ i 

p~ I1 ocal vairieties,. Genotypes are usually planted ini inxtures bcueo
%differences an resistance to,diseases, especially antliracnose, and to qIimatic. ,Co*nditions (eKcessive rainfall' dro-ught, etc,), thus permiting a productio n;.j~

~W~equlibriumn whei, one of these conditions is present Ierimbin 
>:: varieties are the most widely,cultivated since they donot need lrellise-s andreq u~redicss labor.' flimban vreisaecliadmosily i'n hIigh rainTall 

aesainemdate to high altitudes.P 

MVost: beansi are produced during the~first:growing season under
traatrnj~a~tvaionsytems, normall ssociated ~with mae. ,<. 

.Jnrou~'j~~ ~hsccome from foreign-xescach sta~ions andIntrodu 

These
h'r.ve been subjected to comparaiedptibi' is 

trials. The nmost iiiiportant
on+ a lasted inIable . . 

Selections were made from lcal genotypic mixtres, icipal ones 
are also listed in Table 1. 

Production Areas 

~ I Altitude. Different, varieties are used in low, intermediate and high *I11ittude regions. 

Temperature and rainfall. .verage temperatures vary from 16 to'24'CI ~~ 
(averg.- 180C) recording to aititude,,Average annial rainfall is 1.2CD mm Awitijra n~i'axlmum ol2000 mim at the surnmit~of Zaire-Nile anci ai'.ninimrum 

~ .of' 860 n)rn in the Southeaste'rn pliu1 -Akagera Park) 

maxmumaituctof 000inwhee owavrage temperaturese~peia th and ~l~ iiniiumnigt' empratre.prolongs he vegetative 

Aveag an'u mm~kK~era~auai f&L (800-1000'mm for the low altitu de, regions.(less~Hum 500masl)'is~frequently, badIl distributed niaking bean pbut~
~ Thsh arieties~with 'sho'rt tvegetative~ eycles (e.g.', 
 Var.~1/2, da8s, 

. st ad, d fo, (hs ondi"'. 



Table I. Selected, local and introduced bean varieties o Rwanda. 

Climbing varieties Origin Semi-climbing %arieties Oigin Bush varieties Origin 

Cajamarca 

Wulma 

C8 
C l0 

Gisenvi I 
Gisenyi 6 

Urunyumba I 
Urunyamba 3 
Urunvumba 12 
Rwerere 14 

Sabre i rames 

Var. 54 

Bayo 158 
Var. 18 

Am-.rillo ouro 

Per6 

Zaire 

Zaire 
Zaire 

Rwanda 
Rwanda 

Rwanda 

Rwanda 

Rwanda 

Rwai-:da 

Belgium 

Rwanda 

Mexico 

Uganda 

Angola 

Invumha 

Nvirakabuve 

Jamapa incremeato 
Masterpiece 

Kicaro 
Everbearing 

Rwerere 7 

Rutagayisambu 

Richmond wonder 
Var. 5 

Bavitungirubwiza 

Kalikabageni 

Bayo 7 
Angola 

Rwanda 

Rwanda 

Ncaragua 
Kenya 

Rwanda 
K-nya 

Rwanda 

R\4anda 

Kenya 

Uganda 

Rwanda 

Rwanda 

Mexico 

Angola 

Bataaf 

Emma 

Melange Jaune 
Saxa 

Var. I 
Munyu 

Frejol lostado 

Actoran 

Sabre piano 
Var. I 2 

Mutiki 

Caru 3 

Nain beau port 
Namus 

Baron 

I 

Holland 

Rwanda 

Rwanda 

Holland 

Uganda 
Rwanda 

Ecuador 

Nicaragua 

Denmark 

Uganda 

Rwanda 

Rwanda 

Australia 

Denmark 

Rwanda 
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°1he intermediate altitude region (1500-1900 masl) is located on both 
sides of the Zaire-Nile summit. Rainfall varies from 1000-1250 mm and 
daily average temperature from 19 to 20'C. This is the most important and 
most productive region of the country, and bean production there is vcry 
good. 

Agricultural regions. Fhere are 12 agricultural regions where beans are 
cultivated in Rwanda. Giveii the different soil conditions, production and 
yields are also variable. Fable 2 summarizes agricultural conditions of the 
12 agricultural regions of the country (see map p. 98). 

Bean Production Systems 

Soil preparation is limited to a first tillage with a hoe or a hoefork and a 
second tillage before seeding. Sowing is done manually mostly by 
broadcasting. 

In addition, the farmer performs a second cultivation and up to two 
weedings. if needed. Cattle and sheep manure is only used as fertilizer near 
tile farming facilities since transportation is scarce and the amount of 
manure limited because cattle confinement isnot practiced on a permanent 
basis. In certain areas, climbing beans are supported with trellises or 
Petmistunm sp. particularly in high rainfall areas at intermediate to high 
altitudes. 

Progressive farmers, cooperative groups, and those in charge of field ae
monstrations plant seed manually ia rows spaced 30 x 20 cm, 40 x 20, 40 x 
10 or 60 x 15 cm for ciimbing beans at a rate of two seeds per hole. At the 
present time ISAR is recommending sowing beans in continuous rows. 

Small farmers do not use chemical fertilizers, herbicides and 
phytosanitary products due to their high cost, which makes their 
application nonprofitabie at current bean prices. 

Crop rotation. It is done in the following sequence: tuber, crops and 
cereals. In high altitude region,; where potatoes are the main crop, farmers 
grow peas or climbing or bush beans in association with maize after 
potatoes. Maize or wheat are the cereals cultivated after the legume. The 
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above rotation is not always kept. In low and intermediate altitude regions
where sweet potatoes and c;,ssava are grown, beans are sown after sweet 
potatoes. but hen sown alter cassava the field is left to fallow as this cropi 

is believed to exhaust the soil. Cassava is harvested after 24 months and 
swect potatoes progressi\ely from the fifth month on. When following a 
tuber crop beans arc cultivated in association with maize. 

it
is common to improve the land by planting Stizolobium sp. (mucun or 
velvet bean) in low and intermediate altitude regions and Vicia sp. (vesoe)
at high altitudes. However, this type of soil improvement is limited to less
populated regions. Agricultural projects and research centers assess the 
agricultural \,alue of '.e land before resorting to land improvement 
schemes. 

Crop associations. As stated before, a mixture of varieties is planted by
the small farmers of Rwanda to maintain a balanced and increased food 
production. ISAR is attempting to improve associated cropping systems. 

Some common crop associations with two. three or more crops are: 

Low and i nlcrmed iatC altitudes: 

- Bush or climbing beans with maize or sweet potatoes
 
- Beans and soyheans. peas or sorghum
 
- Soybeans with maiie or sweet potatoes
 
- Beans wkitl tubelS: cassava, taro and potatoes 

High altitude: 

- Maize, sorghum and bush, semi-climbing or climbing beans
 
- Potatoes, maize, sorghum or sweet potatoes
 
- Potatoes, beans (or peas) and maize
 
- Climbing beans and sunflowers 

The last association is interesting because the sunflower grows more
 
rapidly than maize, whose development is retarded by beans.
 

lirigation. It nornall exceeds the economic threshold for food crops

including beans. Howvkecr, irrigation trials with beans were carried out by

ISAR on 
lake colluxia and dry valley colluvia during 1971-1974 on 4633 ha 
in the Buigcsera region. 

Average precipitation in this region ranges from 800 to 1000 mm; and 
there is a three to four months dry season. Rainfall is distributed irregularly 
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during the rainy seasons; dry periods of 5-20 days or longer are frequent.
Consequently, irrigation trials were done to permit planting. 

Sprinkling irrigation is the most suitable system for the region. The light
textured, pendent, rapidly percolating soils are not suited for other 
irrigation methods. 

ISAR estimates that 160 mm irrigation level would increase production 
by 1700 kg, ha for the best climbing varieties and by 700 kg/ha for bush 
b,,iAns, indicating that high yields can be obtained with and without 
irrigation in these high q uality colluvial soils (Fable 3). 

1ablu 	 \I ci CuIclId IIthrcc bcan aiictics %\lthand 1,ithouiii Itigation II tihe I1.igccii
I.fl,I11 (IZ I19 7 1-7,tI%,jr, 


IcatillCti[ I (ikd 11l 

ttarillto\5 mt 156 Var.I /2 

ith it i L'atit n 	 12:k9 3312 2296 
i Ir Ilmth 1)42 1503 1399 

As to the critical period for irrigation of beans, a moderate lack of water 
before flowcring will not affect yields. l)uring flowering and pod setting, a 
long pciiid without water reduces yields. A five-day water stress period 
diminishes plant dcvelopment but does not affect yields. A stress longer 
t[-,,n
fixc days 	dIuring maturation diminishes seed weight. 

I)nt inc I li\- ~t heIplanIt Uscs 55-(15I of the available water; this 
amout rtse, tii7(1-SO€ \then maturity approaches. On the other hand. an 
C:%CCssIC 1.itiolit ()I ,,atcl durilg flo\kcringij is harmflul. 

Accord ngto ISA.\ irrigation cots in1976 were 130 t-r* mm water'ha. 
At present it \,,i cost Fin in\water ha. Beans were sold at 20 Fr/ kgtild 10I r 
in 197( and 2S It ke in 1979. 

Production, Marketing, Storage and Utilization 

Production regions and yield.,. All regions in Rwanda produce beans. 
Sonic regions are less prodtnztivc than others, but they are counterbalanced 
by the more prod ucti e ones. The highly productiveare Imbo, Impara, the 
shores of lake Kivu. the Central plateau. and part of the Eastern plateau. 
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Production increases are directly related to increments in the area 
harvested (Table 4) whereas productivity is almost stagnant. Acreage
increases result from the incorporation of' previously untilled land. 

I able 4. 	 ,icld n1CWanI)pOrInLeCthr. and CeIlui'.,uCd areaii HI I- anda from1974 - 197N, 

Niea 	 Area Yield Produetioin Growth rate 
(1ha) (kg ha) 1t) (' 

1974 180,723 010 114,816
 
1975 1901)00 S0 152.744 33.0
 
1976 22.so 800 163,401 7.0 
1977 213.27(l 800 171,590 50
 
197S 214.939 790 170.231 0.7
 

Iotal and 
% 

a cf.gc, 00hI S 760 772.782 11.0 

Iable 5 shows the actual low yields as compared to the average of 1470 
kg ha obtained by ISAR, Low yields could he increased considerably by 
improving cultural practices and planting climbing varieties. Progressive
replacement of hush beans by climbing beans would constitute an 
appreciable improvement and could increase production by 30-50%. 

I ahle 5. I'lpi.litili., hb;iHI pIl o 101.nr tld aind cultixated area percounty in Rwanda in.i 

I197S 

('OtCIIIn Area Yield ProdueCtin nPopulation* 
(ha) (k ha) () 

Kigali 26.986O 800 21,589 698,063 
(itararna 21,949 700 15,364 602,752
 
IlutarC 25.416 
 720 18,300 601,165 
(iikongoro 18.501 720 13,321 369,891 
(yangngu 19.700 880 17,478 331.300 
Kihuyc 15,111 800 12,089 337,729 
(iiUsenxi 20.763 820 17.026 468,786 
Ruhengeti 23.296 800 18.642 528,649
 
1'IuIIha 22,675 
 800 18,140 519,968 
Kibungo 20,542 890 18,282 360,934 

I oual and 
avcragcs 214.939 721 170,231 4,819.237 

* ( ncri) anplilliiliOIIusing cenls ft)r1978.iiid 
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Production increments as a result of the utilization of improved varieties 
are estimated to amount to an average of 25-50%. Apart from the 
cultivation of improved varieties, application of improved, adequate 
cultural practices, such as tillage, optimum planting densities and distances 
between plants. should increase yields. 

Demand tendencies and projections. With a production of 170,231,000 
kg in 1978. per capita bean consumption was estimated at 35.5 kgiyr, or 
approximately 100 g, day. Protein consumption in Rwanda is still 
insufficient although other legumes such as peas, soybeans and peanuts 
partially substitte thlis delicicncy. 

Bean prices collapse after harvest. Seasonal deficiencies in protein 
supply occur from two to three months after harvest when the bean supply
is below demand, and the average daily consumption per capita becomes 
very low. 

Bean production for direct or subsistence consumption. Farm families 
receive an income from bean growing totalling Fr S935,323,000. This figure 
divided by the 974.117 families gives an income of Fr$960/farmily/year. 
' he annual family income for all legume crops is FrS13,518 and the average 
gross earnings tr37.974. lihese figures were estimated taking into account 
total legume production and an average price of FrS23,600 t. laking
prices at harvest, the gross income becomes Fr$31,698 (for a legume 
average price ol FrS 18,500, t). 

Average bean area harvested in 1978 was 214,939 ha corresponding to 
20.22 ha or 2200 m per family per year. 

Marketing channels and organization. Since bean production in 
Rwanda is far from meeting domestic demand, only domestic trade will be 
discussed in this section (Tables 6 and 7). 

Middlemen buy bean surpluses in the most productive regions and 
transport them to the less productive ones. There they sell them to the semi
official service OPROVIA, which is in charge of marketing beans. Finally, 
OPROVIA distributes the commodity among its branch offices. 

Alternatively, middlemen can seli the beans to a storage project called 
GRENARWA. financed by USAID. When beans are scarce on the local 
market, middlemen repurchase them from these two services and sell them 
to the people at a price fixed by the Department of Commerce. 
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Table 6. Pclccntagc of bean production marketed in Rwanda and average prices per 
countv. 1978. 

County Production marketed Average price 
((7i) (Fr) 

Kigali 30 20 - 30 
(itarania 30 20 - 30
ItHlarc 30 19 - 31 
(iikongoro 40 21 - 30 
('yanglgo 35 15 - 24 
Kibuye 20 21 - 33 
(Gisc[I 22 19 - 29 
Rouhengeri 20 18 - 26 
Ityo(IIIba 30 15 - 26.5 
Kibungo 40 16 - 27 

R, anda 
ILow price 18.4a'.crage 29.7 	 Medium price = 23.5 

Iligh price = 28.6 

fablc 7. lican produoction constlr cd and marketed in 11uand a and bean prices in 1978. 

Production\x cIapc UlicC 

(t) 1 
Marketed 

M'(1) 1 
pncc1r 

(0)0 ['r) 

tf 

119,673 71.3 50.558 29.7 9-15.323 18.500 

A third way of mrarkcting beans is used by some middlemen who store
bean surpluses to selt directly to consumers. They charge a relatively high
pricc in comparison to the one set by OPROVIA. To counteract this, aproject toIt illiec the conustruction of silos at the municipal level was
created. I hcic larmers will be able to htLv bcmns against the purchase priceat harcst timc plus storagecxpenscs. lhis pricc is much lower than that 
charged by middlemen, 

Storage systems. There are two storage projects in Rwanda:
GIRLNARWA and the SILO project financed by the Catholic Relief
Services. Both are building warehouses for storing grains (Table 8). 

GRENARWA. initially known as the Storage and Trading Project forFood Commodities (l'rojet d'Entreposage et de Commercialisation des 
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Denr6es Alimentaires, PECDA) is a project sponsored jointly by the U.S. 
and Rwanda governments. The Swiss government and the World Food 
Program Iso contributed. 

lahlc 8. lxistent '.' " lho ucs in Rwanda and their capacity. 

Warchouse OptimunI capacity Maximum capacity 
It) (t) 

Kic ikiro kilvih) 250 325 
Kiburgo 250 325
 
fiyu mba 
 250 325 
Kora (6isenri) 500 700
 
N, an/a (lutarc) 
 3500 4000 
()angugki 250 325 
KibiC 150 200 
R1hcLne'r1i 2000 2500 

Jotal 7150 8700 

GRENARWA will be progressively integrated with OPROVIA, and the
joint services GRENARWA OPROVIA will play the role of a national 
storage and trading agency for staple foods, especially beans and sorghum. 

GRENARWA's goals arc to encourage production by stabilizing the
prices of staple foods. To achieve this goal, it buys the coming harvest 
during the production season at a guaranteed price in order to protect the
farmer from a price fall (sometimes as high as 50%). In the same way,
GRENARWA sells the stored products at reasonable prices during
scarcity periods to prevent prices from rising too steeply (Table 9). A
second objective is to diminish the storage losses common with traditional 
systems, and to balance availability of foodstuffs by transferring surpluses

here they arc lacking. 

fablIc 9. licait purchased and sold (t) h'o 1976 and bean market project ion up to 198 1. 

Market 1976 1977 1978 1979 1980 1981 
op ration 

Purchasc 1163 2876 719 2500 4000 
Sale 28 1486 1959 3000 4000 7500 

7500 
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Another objective is the development of nonspeculative marketing
systems whereby middlemen are prevented from intervening in the process. 

GRENARWA started to work at the municipal level, making beans 
-tvailable to farmers at a price much lower than that charged by traders. In 
:978 this project was carried out in municipalities of Gitarama, Butare and 
Gikoingoro counties. 

In the near future GRENARWA will try to increase its storage capacity 
to l0.tO)() t in otdci to assure a stock rotation of at least 6000 t/yr. 

[he Catholic Relief Services (CRS) SILO project, which started in 1975,
is supported by I.SAII). CRS' Australia, CRS/New York and UNICEF. 
Its objectives, similar to GENARWA's, are to build silos to preserve seeds 
and foodstuffs. Lach.silo is operated by a manager and several workers. 
[he farmer has his product weighed; impurities and moisture content are 

controlled. lie receives the equivalent in cash (estimated at a fixed price)
and a depositary bond. According to the degree of infestation, the crops are 
treated before entering the silo. 

Fhe fa rmer who needs his product may withdraw it at any time, simply
by presenting his depositary bond, or do it gradually according to his needs 
and resources CI able 10) In order to withdraw foodstuffs he has to pay the 
amount lie received when he deposi.ed them plus Fr3 ikg. 

I lie staplIes stored are beans. so rghtninand soybeans; in the near future,
 
the servjcc ill be extended to peas, pcanuts and wheat.
 

Once in ii silo cell (capacity 14.8 t) foodstuffs can remain there for several
 
month.s. In are silos the
Rvxanda there 16 at municipal agricultural
cooperatis les clS. with total capacity of !1417 t. Once all the municipalities

havc silos at their disposal, the storing capacity will be 12,664 t.
 

lable 10. \'mtount,(t)ollod grains sloted hv SIl) frot 1976 to 1978. 

Year Stored Withdrawn 

1970 
 180,177 
 89,101
 
1977 
 192,425 
 216,125
 
1978 
 380.541 
 387,492
 

"otal 753,143 
 6 _.718
 

http:deposi.ed
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In iGRI N ARWA and SI 1.O projects beans are protected from storage 
insects with malathion. I'hosphoto. in tablets are placed among tile bean 
sacks when an insect attack is detected. Beans are received and stored at a 
nioisture levcl of 12-14'K 

Use of different parts of the plant. Beans are consuned in Rwanda in five 
forms: tendC UcCn pods; tender seeds (pods arc harvested two weeks 
bclore thc, df\ ): dir ..,ccds beaIns wit hot]t intCgulcnt; ald be[an leaves 
as vegetable. lh third form is the most common. As for acceptability, 
almost everyone in Rwanda loves and consumes beans. 

In all five forms beans are simply c,,oked and seasoned with butter or 
with palm. peanut. cotton or soybean oils. Beans are prepared alone or 
with cereals, tubers. plantains, etc. 

[he quantities consumed varv f,'om one region to anotber', depending on 
the tonnage harvested and the timhe oft h year. The quantity consumed per 
family is 2.5 kg of drv beans, day after harvesting and I kg or even less 
during scarcity period, and in less productive regions. -lowever, this 
seasonal deficit is partially offset by other legunes such as peas. soybeans 
and peanuts. 

Factors Limiting Production 

Iiological, socio-economic and institutional factors limit bean produc
tion. 

Biological factors 

f used limitedSClcted \arneti arc only by a percentage of tie 
population. lailcrs mnostly grow local mitLIres, 

Climbing varieties are more productive, but lack of physical support 
(trellises) in certain regions prevents area increase. 

Diseases and pests. Bean anthracnose, caused by ('o/'totrichwlm 
]uleniia/iuiiaun, which can reduce ield s seriously; root rot, Rhizoctonia 
S.laRli, causing damping )l11;bean rust (U!roc,i'es phascoli); Southern 
blight. ,S( erolium rod[si."anguIlar leaf spot(Isariop)sis griseola), a..connon 
fungus. although its daimage is limited: and .,l.cochyta sp. 

The following are the most important insects: 

Bean fly. which attacks seedlings causing yellowing and withering of the 
first two leaves; frequently tile seedling aies. ,1phJ-s are frequent during 
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sunny periods, and cause severe losses. Weevils cause losses in untreated 
stored beans. 

Nodulation. I he inoculation of beans with Rhizobium specific strains
such as 9.6. 9.35.1 (Gemboux, Belgium). A47 (Holland), and Mexico(V511 (ALstralhi) did not give significant results. 

The degeneration of strains the difficulty of strain maintenance in agar
agar and the execition of trials in soils that had been planted to beans for a
prolonged period explain the inconsistent results obtained with bean 
inoculations in Rwanda. 

On the other hand. soybeans and peas reacted very favorably to 
inoculation with regard to yield and protein content. 

Socio-econonic and institutional factors 

Bean glming is uIsually not very profitable for the farmers. Cultivation 
expenses. cspccially lahor. are higher than the returns received. Often,
small lirlers lail to estimate tilecost represented by the family's work and 
the outside lahor. and end up hlsing money without realizing it. 

Based on figures taken from the SSS, to grow I ha of beans fromplanting to l;rvCsting costs ['r60,000. For an 800 kg/ha production sold at
'r25 kg. gross catnings amIIIoun.t to 1120,000; therefore, this means a loss of

1-r40.0(0. It is cidcnt that the small farmer does not calculate all the 
cultural practices and labor costs involved. 

The deficient marketing, transportation and storage services, which
explain in part why small farmers sell their crops at a low price right after
harvesting, can play an important role in the expansion of bean growing.
Thus far, GRENARWA, SILO project and OPROVIA cannot guarantee
the marketing and storage of beans in all the municipalities of thecountry;
nevertheless, those are their objectives. 

An important problem in consumer acceptability is the dev .lopment ofhard scedcoats during se\eral months' storage, which prolongs cooking

tiney. Io precni this GRE[NAR\WA decided to rotate their stock during the
 

The national policy is to intensify bean growing by promoting the use of
selected seed and climbing varieties, together with the application
rational cultural practices. Extension services for beans have established

of 

demonstration plots at all levels in accordance with the country's 
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administrative organization. Although there is room for improvements, 
results can be observed in certain areas where progressive farmers adopted 
better production practices. 

Rwanda's Bean Program 

The five-year development plan (1976-81) contemplates an increase of 
47.5'1 in bean pi uduction. i.e. lromi 135.600 t in 1970 to 200.000 t in 1981. 
Parallel to tlls prodict lol increment. the national development plan 
foresees a total increase ol W. in cultivated area, i.e., from 164,300 ha in 
1976 to 174.)00 ha in 198 1,the annual increase being 1.2%. During this 
,1amnc pC[iod MnuaI[ \ Cld prl hectare should go fron NO0 to 1150kg ha. as 
shoml hcli\\ 

Year Estimated yield 
(kg, ha) 

1976 800 
1977 800 
1978 790 
1979 950 
1980 1050 
1981 1150 

In order to achieve these goals the cultivated area is to be expanded by 
teaching crop rotation and better cultural practices to farmers through 
extension work; by using trellises on 25% of the area planted to climbing 
beans, by extending the use of climbing beans and new selected varieties to 
high altitude region s; by promoting the use of bush varieties in dry. low and 
intermediate altitude re-gions; h using adequate storage methods; by 
putting.into practice tesearch results tron ISAR and by training personnel. 

It is known that the Rwanda population is growing very rapidly, whe-eas 
arable land remains unchanged. Intensification of agriculture is the only 
alternative. The additional number of young couples needing some land to 
cultivate is 40.000 per year. At present, the only way in which these 
couples can obtain a piece of land is from their parents or relatives, thereby 
reducing the total cultivated area per family which ranges from 7700 m2 in 
the high altit ude region of isenyi to 212,000 m2 in the low altitude region 
of Kibungo (national average -: 94,000 m2). Therefore, it is necessary to 
improve yields by promoting adequate cultural practices such as crop 
rotation, planting dates, and the application of fertilizers. 
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,"A the present time only traditional cultural practices are applied in 
Rwanda. Phywosanitary products, organic or cherical fertilizers are rarely
used. lkiad is never left to fallow in certain regions of the country due to 
pressurc for land. I hose prob]l nm, according to the nati nal development
plan, will be ohl cd with teaching o, appropriatc culItural practices through 
extllsion koik. 

I o obtain good bean yicld, the variety used plays an important role 
('Iimbing arictics alnst dotluhc the yield of hush varieties (as an average.,
1500 vs00kg ha). ci, tI,;xhcir selection depends among other factors 
on the altitude; cliribine %arieties (e.g..(aiamarca) arc normally adapted 
to high and i1trncdi1' altitude regions and bush \ti:cties to low and 
intcrlmcdiatc ltitides. tlhc ain problem iii high altiur:de regions isto find 
trellii:;Cs. 

RCscareL I het, Is CMUdtctCL by ISAR, which succeeded INEAC in 
19,12. ISAR , tbccti1e s and selection stages are briefly described below. 
Local a nd intr dtl: 'd v-iietics are subjected to comparative regional 
varictal trials prior to release to farmers. [he main purpose of this selection 
process is to, li n \el adaptcd high yielding dry bean \arieties with good
protein cititel resistant to diseases and acceptable to consumers. From
,-sritl>s obtain:d so Iarl 1he collection and testing of these accessions and 
othe:s flrml hindclror countric1, should be continued or intensified. The 
on-goimg %ictal trial., emphasis toon 

ithracnosc, sced palatability iid color will continue.
 

sclcclio. ,vith res;stance 

I hc tollhxm in cult ra! practices will be emphasized: physical support for 
climbing hears hs urea irs of trellises or other crops, associated crops, relay 
crops. use ot 'reganic and chemical Lertilizers and inoculation. 

An agriCLItural extension service has been created within the Ministry of 
Agriculture to voirk in four fronts: crop, industrial and horticultural 
production. and smIall farmers. Extension work on beans falls under the 
crop production divisiol. 

'the aiimaial dcxc lopment plan contemplates training of technical 
personnel at all lccls. By the end of the 1976-80 period, there will be 1490 
agricultiiral instructrcrs. that is, one instructor for every 500 farmers; 298 
extcrsi. xi one for every five instructors; two agronomistsworkers. that is. 
category A'\2 per mu nicipility, one A I agronomist and one AO agronomist 
per county. 'I lie county A0 agronomist and his assistant work in close 
cooperation \%ith tile count' CtCrinarian, forming a team responsible for 
the agricultural development of the county. As such they participate in all 
programs having to do with agriculture, animal science, forestry, 
piscicultutire and other rural activities. 
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Seed Production and Distribution 

The Belgium-financed Selected Seed Service (",SS) functions within the 
Ministry of Agriculture and is responsible to the Agriculture Extension 
Office. It was initiated in i964 to multiply seeds selected by ISAR and to 
distribute thcn among the farmer. lhe SSS has five multiplication centers 
(100 ha in total), where small quantities of seed from new varieties provided 
by ISAR are multiplied until there is a sufficient amount to be distributed 
among the municipal agricl; ural demonstration fields (CCDA). One ton 
of seed per variety is tle amount usual!', produced depending on 
availability of1land. 

Seeds are disinfected with malathion and ('eresan (etlhvnlercury 
chloride) and stored until .'heyarc sent to the counties or purchased directly 
by the municipalities. At Vrsent, the SSS is building warehouses in every 
county. with an individual capacity of up t,.100 t. 

The m tin icipal demonstration fields serve for the dissemination of 
cuItural practices and sele-ted seeds, and are used for secondary 
multiplication of seeds that will be planted in demonstration fields at the 
sectom level. [arm,.'rs buy seeds from these fields according to their needs. 

leana seendp i iaccii A dist i hatCd d tihe List five years a mounted
 
to 5! o: the ti)t;,l ,c'od crFp ):odUccd of 6,55.382 kg ( Iable I I).
 

Iihic I. . liiii ol t) : iclChCd list.A h.anL,_cd tJkLhc1 ,!ild )ci tihe ive years ill 
L'CI101IH 1 ;11(I I 1l lClt~k . 

sear Aicai Bean seed 
(h __ _) (kgi 

1974 18.37 o.375 
1975 25. 16,809 
1976 21.59 21 ,!)9 

19 77 2( f.81 2 1.195 

1978 23.195 31.0121 
-1oial 109.,X8 ,5699 

In Rwanda there is nri seed control laboral.,ry to assess seed quality of 
domestically produced and marketed, or imported seed. Therefore, no 
certification can be made. No seed legislation has been drawn up yet. 

As far as seed distribution is concerned. the SbS cooperates closely with 
the agronomists working in the counties and municipalities. It is at present 
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the only institution in Rwanda that produces the sezd to be multiplied forthe agricultural projects and demonstration fields. The indirect distribution of seeds operates at the farmers' level. There is no private or officialseed socie1 in IIlRanda in Clmrge of collectitig and handling farmers' seed. 

Achievements 

Dissemination of selected varieties. As mentioned above, the selection ofbean cultivars depends on the altitude and rainfall pattern. Severalvarieties are now adopted by farmers, for example, Var. 1/2 is grown in lowri:inaIll regions, particularly in the Kibungo and Bugesera counties;
climbing varieties 3ayo 158 and Wulma in the low and intermediate
altitude regions ol the county o1 Kigali; bush variety Bataafin low and high
altitude regions: and climbing varieties Gisenvi I and 2, Cajamarca andlnyurnba in certain areas of Gisenyi, Ruhengeri and Byurnba counties. 

Research. In variety evaluation trials conducted at Rubena, Karana andRwerere. the best local varieties were surpassed by new introduced ones;thus, in 1979. 14 varieties (Frejol lostado, Mutitei, Actoran, Var. 11,[mina and \ai. 04-13. aiong others) in Rubona, and five varieties 
(SableHalnl Billr.Nirda. Richmond Wonder and Jan:apa Incremento) 
InKIlallll&t'ql~ ilic yield of bush variety Bataaf. Var. 1,sarpassed h *I, 2 was alsonnvii I and Nkanga in Karama. Of 119 climbing vatieties
(e.g.. )runl nlla 1.3, 4 and 6; Gisenyi 1,2 and 3; C8. C10, C13, C15,C16,lPhlnonilne. Nvirakahuve jaune tachetde, Amarillo Auro, Magabali, etc.)tested in Rluhona, 38 proved to be better than the control Wulma. Thirtyone climbing varieties (C8. Rwerere 14, Gisenyi2, Urunyumba4 and 6, etc.)appeared promising at Rwerere, whil,, 54 out of 124 climbing varieties gavehigher yields than the control at Karana. Of the 70 seiiclinlhing varieties
evaluated at these same :itations, 31 were promising. 

In te comparative varietal trials carried out at Rubona and Rwerere in1979 %%ith 8and 15 %arietics. respectively, Gisenyi 2-his was better than thecontrol Wulnia at Rubona; Urunyumba 472312 and Rwerere 14 surpassedthe control Cajamarca at Rwerere. Bush varieties Emma, Munyu and Caru3 and climbing varieties Gisenyi I and Gisenyi 2 were the best in thecomparative trials conducted in Rubona in 1978. Bush "ariety Raido
Grado was as good as the control Var. 1/2 in Karama. 

' 'ilts of planting density trials with climbing and bush varieties have
shI%nthat only,lie highest and lowest densities gave statisticallydiffercnt 
signilicant yields. 
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The absence of trellises or maize as support reduced yields of climbing 
beans, whereas the utilization of one wooden stick per yield site produced 
highly beneficial results. Similarly, spraying with fungicides, such as 
Ceresan or l)ithane, increased climbing bean yields significantly. 

The following varieties are being multiplied for future release: bush 
varieties Bataaf. Imina, Var. 1 2, M,1ange Jaune I;semiclimbing Kicaro 
and Inyumba; and climbing Wulma, CIO, Urunyumba, Bayo 158 and 
Cajamarca. 

Future Plans 

The main goals of the bean research program for the 1980-84 period are: 

Breeding and cultural practices. 

- To con t tie and intensity the introduction and evaluation of 
germplasm from rural regions and bordering countries 

- to cond uct evaluation trials with climbing, semielimbhing. bush and 
green bean varieties 

- to carrv out e\aluation t ialIs with varieties obtained from genetic 
selection 

- to conduct comparative varietal trials with climbing. semiclimbing 
and bush beaus 

- to carrv out mnItilocation comparative trials with the best varieties 
from the Ii lferent ISAR research stations 

- to compare thc best climbing and bUsh bean varieties in monocrop
pinL and Iixed stlms 

- to study dill rcrnt support systems (e.g.. wooden trellises, Peninisetum 
sp.. ma/ci. maiie stalks. etc.) 
to stud% tOe prolitability of trellises in different regions 
to do research on plaiting practices that farmers can easily adopt 
to select \arictics iesistant to anthracnose 
to investigate pre\cili\c disease control measures 
to select varicties sNith high protein cortent 
to conduct trials on the application of chemical and organic fertilizers. 

Seed selection and storage: 

- To strengthen demonstration fields for thL nultiplication of the best 
bean varieties, as well as extension work at the municipal and sector 
levels
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- to distribute small-scale equipment among tile municipal demonstra
tion Ields to facilitate agronomic practices such as plowing, hilling 
and spraying 
to give "i ncCuti c hon uses" to the best ni unicipaI demonstration fields 
to multiply the best new varieties produced by ISAR (e.g., CI0,
Ui(rtnynrha 3. (Iisenvi 1, EInmma. Mtd1ange .laune I).
to hUild cOunty wCarehouses and encourage their building in the 
nm nicipalities 
to encourge;the Use o1 metal containers for seeds and to demonstrate 
their effectiscncss inI prescr\ing seeds alone or with phytosanitary
products with low toxicity leCl (e.g.. mailathionI
 
to en larue the 
 storage capacity of the GRENAR\,'A warehouses 
to buhild 111W. in all the municipalities (a long-term program). 

Summary 

Beans are a highly important food staple in Rwanda. Daily per family
consumption varies from 1.0 to 2.5 kg. depending on the season and the
region. Beans arc consumed as tender, fresh pods; tender, fresh seeds; dry
seeds; seeds without integument, and leaves. They can be cooked alone or
with other Ioods (cereals, tubers, plantain, etc). 

Beanus are gros 11using traditional cultural practices, but the demonstra
tion fields it tile inIicipa lity and sector levels are doing positive extension
work. teaching improved agricultural practices to the farmers. This is
confirmcd by progressive farners who adopted planting in rows, used 
trellises and selected seeds. 

Iusli. Climbing and -eicliinhirg varieties are the types cultivated in
Rwanda. All three type., ca which arebe found in the local varieties 
cultivated in in ixures - In the varieties selected by ISAR, and in introduced
sarieties. Planting distances are40 x 10 cm. 40 x 20 cm, 30 x 10cm or 60 x 15
 
cm, according to the bean t~ pc. i.e. 
 hush or climbing. Except for
progressive farmers, cooperative and student groups, seed is sown 

amiually or broadcast. 

Beans are L'ltivated tIp to 2000 niasl in all agricultural regions of
Rwanda. the most productive being Imbo, Impara, the shores of Lake
Kivu. the (entral plateau. Mayaga and part of the Eastern plateau.
Climbing varieties are grown in intermediate and high altitude regions. 

Total bean production1 for the last year, according to the 1978 Annual
Report from the MinIistrA Of Agricultuire. was 170.231 t on 214.939 ha;
71(/' of the total production is consumed directly and 29% is marketed. 
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Marketing isdone by middlemen who raise prices considerably between 
harvest arnd pcirods of scarcity. Prices range from Fr15 to Fr31 between 
those periods, with the producer receiving the lowest price. To correct this 
situation the Rwanda government created OPROVIA, a marketing 
agency; also, the (IEiNARWA project in charge of building warehouses 
with ;I total projected capacity of I0,(i)t (7150 t it present). and the SILO 

project responsible for the building of 88-ton silos. Both projects market 
beans and other stored cereals at reasonable prices. At the silos, farmers 
can wkithdraw heans for their own purpose at the original price plus storage 
expenses. 

[he followinp are the main factors limiting production: 

- Ihe use ot hush a icties which yield hall and even one thbird less than 
climbing %arretres; lack of trellises has hindered the widespread use 
of climbing vanctielS. 

- Fallow ing or chemical tcrtili cis are setd orB used to tnprove soils, and so 
are other ph\ tochemical products, especiallv insecticides and fungicides 
to treat seeds. 

- Itigh costs which ml kc hearn cultivation unprofitable. 

- Inadeqiuate nratrkctiu at har\est shich forces the farmers to sell at too 
10\ a piCe. 

- Lack of extelisior personnle. 

With regard to seed production and distribution, five centers ( 100 ha in 
total) multiply the seed selected by ISAR. As an average, 20 ha are used for 
rmultiplkinv hen seed. [he 55,"5, distributes small quantities of seed 
produced alnonrg tie demonstration fields which are in charge of secondary 
multiplication anrid ofimaking seed available to the farmers. There is no 
national laboraturv' to conitrola nd certify sceds, and secd legislation is non
existent. 

Some promising clirtbirng varieties, yielding from 2000 - 4000 kg/ha 
without chemical fertili/ation, are already being released. The main ones 
are Cajamarca, Bavo 158. Urunyumba 3, (jisenyi I and 2, Var. 54, ClOand 
Wulma. The best bush varieties are llatiat, Var. I 2 (with a 78 day growth 
cycle and adapted to low rainfall regions). Emma and N461ange Jaune 1. 
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Bean Production in Tanzania 

A.K. 	Karel 
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M. Pric, 
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Importance of Beans 

Ihe common bean, Phaseolus vulgaris L., is the most important grain 
legume crop gro\v n in Iainzania. Like maize, beans constitute one of the 
staple food. in many parts of the country. Its protein content supplements 
that ol cercals, tther and plantain. 

The common beans are grown in Tanga, Arusha, Mara, Kigoma, West 
Lake, Shinyanga. Iringa, Mbeya, Mbinga, Rukwa and Morogoro districts 
of Tanzania (see map). According to the Food Crop Products Statistics 
Report of the Tanzanian Ministry of Agriculture, 92,650 tons of beans 
were produced in)1964; this production increased to 287,000 tons in 1977, 
thtt is a yearl, increase of 40%{. 

licans are chiefly grown for local consumption, and a small portion of 
the produce is marketcd. Surplus produce is exported raw or canned to 
earn foreign exchange. Some progressive farmers produce seeds for export 
to the European canning industry. 

Beans and other legumes are grown with cereals in Tanzania as in other 
Eastern Africa countries under mixed farming. 

Types of Beans, their Introduction and Distribution 

Phaseohis vu!garis is known by various names such as french beans, 
kidney beans, haricot beans, garden beans, dwarf beans, snap beans, string 
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beains, bush beans, pole beans, common beans and dry b-ans. In EasternAfrica in general and Ianzania in particular, they are usually referred to 
simply as beans. 

The beans grownI in Ian/amia are traditionally of i natural genetic
mixture conimonl referred to its"mixed beans". Most of these nixtures
ha\c i great di\ersitv of seed sites, colors, and are determinate in habit:
indcterminmate non-climbing semi-bush types and indeterminate climbing 
lype'S aric also grown. 

lcans origintlied in Central and South \nicrica aid were probablyintroducCd in I an ania in the early i8th centurN, but there is no clearevideic:c of their sLatus befIOrC filehbeginning of this century. 

It; the 1930's. ncv\ v;ric'IVi particularly for caaning purposes, wereintrI)duned inArusha. lt, t I\ o additionaI introductions were made fironi
the Ii ted S ( ettte,. ,einaidSouth America, Puerto Rico, Belgium,
lFrancc. Japan Austrilit. South Africa. Fthiopia, Kenya and Uganda in
1960 and 32 selections in11901 trolm1 Kenya and Uganda (Macartney.
I 966a). 

Unlil 192. be. \were gro\\li predominantly in Arusha, Kigoma,Mbeva. NIrogoro. Ilanga and Lake\Vcst districts. lowever, with therealization of the importance of be.ans, the areas under production have
expanded consideraiblv in the above districts, as well as in Mwanza,
RLk\\'ad. Shll'yig;l an1d lringa. 

Bean Crop Environment 

1Bcans airc gencral grovi in high-r and wetter areas of Tanzania.

Sowing is d, .e afer thL peak rainaill of April in the plains of Makunyi and
Arusha. In;the Sothern highlands beans are planted in December. They

are best suited tor 1(00 to 2400 masl altitudes. Their importance isminor in
 
coastal aricas.
 

Although beans are a warmn season crop, they do not thrive or givemaximum yields with temperatures above 30'C during the flowering andseed-setting stages. Above this temperature flowers abort and blind podsare common; also high temperatures during maturation can cause the testato split. Emergence is poor below 20'C and growth ceases at 10°C. 

A relative humidity of 50% is suitable for good seed setting. Beangrowing areas generally lie within rainfall ranges from 500 to 2000 mm;generally, rainfall increases with altitude. The crop requires well 



distributed rainfall for the nearly three month growing period followed by 
one month of dry season, but cool weather is necessary for drying of pods. 
Yields are considerably reduced by a prolonged dry season. Similarly, too 
much rainfall results in excessive vegetative growth and can adversely alter 
the quality, color and germination capacity of seeds harvested. Maximum 
production is claimed to occur when 30-40 cm of rainiall occur over a 10 
week growing period followed by fomr weeks of dry, sunny and cool 
weather before Lrarvest (Macartnev and Watson, 1966). Heavy and 
prolonged itamis result in serious soil erosion. 

Beans are gro, n on a \id.e-range of soils except heavy and acidic ones. 

Bean Cropping Systems 

Although beaus are grown both in tile short rain as well as in the long 
rain seasons in some pars where there is bimodal rainfall, they are more 
common fy cultisatcd during the long rain season in most bean producing 
areas of lanzania such as Arusha, tringa,Kigoma, West Lake, and parts of 
Mbeya regions..V, iainfall periods arc variable in different areas (e.g. 
Arusha. March to April: I anga. Octobcr to Novemberand March to May; 
Morogoto. Nocmher to I)eccin',er and March to May) the time of 
planting Is irahlc II dt aireals. sovn tinevcctnt lcains arc ati a hich 
allow s them to maturc in dr\ W\datheI. -,short rains ire \crv irregular in 
most paris ol I alll.'la. ";ttt-teln \il e C that season.ittare advisable 1ot1 

The land for planting beans is ploughed as soon as the t.evious crops 
have been har\ cstcd. Seeds are mostly broadcast over land and lightly hoed 
into :he soil or by making holes and planting one or two seeds in them or 
putting seeds in rowrs. When sprinklers or surface irrigation are used, the 
crop is noritally planted on ridges. The depth of planting varies from 2.5 to 
4 cm. 

Spacing of bean cultivars with particular growth habits varies with the 
soil fetility and moisture. Yield of determinate habit cultivars responds to 
changes in density and tends to be maximum at a spacing where they 
produce a closed cover at full growth and maximum leaf area, whereas 
indeterminate cultivars are able to compensate for spacing differences 
(Leakcy. 1970). Spacing, however, may be more important in relation to 
the economics of production than to actual yield figures per hectare. Other 
important factors are the higher cost of seed per hectare, and the quicker 
ground cover and consequent ls' er weeding labor required at close 
spacing. More insidious interactions involve a tendency towards higher 
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rates of disease spread and severity and the greater incidence of pests at 
high plant densities resulting from microclimate effects. It is thus clear that 
optimum density is a complex concept arid may have little transferable 
value bet ween different environments and agricultural systems. 

Macartney (I 966b) conducted a single season experiment on the spacing
of Mexico 142 white haricot beans (indeterminate) in a season of usually
low rainfial in Tanania. There were no significant differences in yield
between populations ranging from 39,326 to 119,778 plants per acre 
(44,080 to 134.259 plants ha, respectively) but the mean seed weight, as 
well as the number of pods per plant, were higher at the widest spacing. He 
concluded that criteria such as the convenience of mechanized tillage and 
other operations were far more important than the biological ones in the 
choice of spacing. Macairtney has also suggested that beans are better 
grown on ridgcs than on fiat land. fie recommended planting of' haricot 
beMs in ctUuble rows on three feet, flat topped ridges. Experiments
conducted in 1978 indicated that plant population at 266,667 plants per 
acre (298.907 plants ha) give the highest yield of beans (Anon., 19 7 9a). 

In general. the "pacing of bean seeds vaties 1'rim 45-80 cm between rows
and 10-25 cm within the rows. lHowever, a spacing of 60 x 10 cm is 
considei-ed oplimum n1.t parts ofinI ;he country. 

Beans are gjown hoth ias pure stand as well as intercropped.
lntercroppng I.a't mixed cropping of beans and other legutnes with non
legumes. )articular!y cereals, is a traditional practice among the peasant
farmers in lanzania. Beanus are more commonly intercropped with maize 
than with any other cereals. When intercropped with inaize in the short 
rains, the indeterminate climbing types are planted using maize as support.
Climbers are preferred mainly because the beans mature under wet
conditions and the support keeps the podts from the ground. Bush types are 
generally grown during the long rain season as a sole crop. 

Fertilizer application increases yield. However, small farmers use 
cowdung almost exclusively as fertilizer. Root nodules in beans are 
sometimes absent or very small and hence the amount of fixed nitrogen is 
usually very small. This is evidenced by leaf yellowing. Investigations
conducted at Ilonga Agricultural Research Institute during 1976-77 
showed significant yield responses to either N or P or both. In 1977-78 a 
yield increase as high as 250% was recorded with application of60 kg N and 
I'2 0 5 per hectare in comparison to the unfertilized control (Anon.. 1978a). 

Bean cultivation in most parts of Tanzania depends on raintall. When 
irrigation is practiced, it is advisable to withhold water application during 
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the early stage of growth when the root system is developing. Under 
irrigation it is necessarv to provide sufficient water during flowering. When 
the seed pods are plu imp and well filled, no further application of water is 
needed (Mklacartncy and Watson, 1966). 

Production, Trade, Storage and Utilization 

Production. Arushla. %%ith an annual production of 64.431 t is the biggest 
bCan prOducnLzI area in the coutry. Mbcya., Kigoma, Tanga. and 
Morogoro also prtoduce large quanlities. Production in other regioiis is 
mainly conlincd to the inni-diatc local rcqirements. Fable I shows bean 
production saustics lor dillerent regions. 

Bean Niclds are very los, usually between 200 to 670 kg dry beans per 
hecare (Jakobscn, ' With improved varieties, good husbandry andQ76a). 
bettr pest 'anddisease control, Up t) 1500 kgIha can be harvested. The 
highest yield with some local varieties was recorded at Uvole Agricultural 
('entre (IUC) with about 3000 kg.ha (Anon., 1976). The low yields are 
associated with diseases and pests. as well as with low yield potential of 
varieties in ase. 

I iI I( I ',I d i hLitu I id iIcI tI i II i ti Ii,ill tQ%I II I p I'- i ; I~t i I 3,,), 

-( 11)(4.4 ]1 8-i61 ')'.;--74 I976-77 

At lshii 12. 19I' 4.l5S 20(000 64.431 
I )odohlnl 340 304 1,200 400 
ItI.I 2.X45 599 4,305 4,500 
k Ig I201. t23 13.030 18,600 35.086 
Ktlii~ldiato 6,871) 3.501) 1,00 t .810 
M\uii 609 1.321 

d hc.;t 17.176 1), 163 19.910 27.000 
Mowgr) 8,333 4.980 8.500 5.323 

11 dlid 101 3.049 290 18,313 
I( kIa - - 15.234 23,217 
R<1 nlunt 006 2.010 4,5211 15,000 

271 95 I1.261 2)0 
355 8001 141 120 

I dhma 355 500 15 3,205 
1iingit 12.250 (.00( 27,361 61.350 

\ c 1ACc 10,163 40.000 56,859 27.1100 

Ian/ania 9)2..S)(6 100.999 189.196 280,945 

liIilc.till" dll~ld i IJ t cctl[dl .I h%)7d
MI'Sh~cclion l'Vill ill g D IS -0llslA\rttuhIrC,1I1 li. 

i , I' 'hCtop Prodc'ItIi I s. 11,1-04 t) l'177-7'j ii. ic'. ld b 
,llt "o 1);IfC, Si .il A Mlll 1979, 
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Beans are largely produced for local consumption with some surplus fordistribution to other parts ofthe country. In the early I9 30's some farmersin the Northern region started growing beans for seed on a large scale. InNorth Fana nia. while haricot beans are produced mainly for export. Thehean seed industry ranks sixt, in importanee among agricultural exports of 
the coLInt1v. 

With tihe earl\ [,turing %arictius. the period i rom sowing to harve: isabout 12 weeks. With indeterminate canning type haricot varieties, somepods dry oil while othcls arc still green. Ihe crop in such areas is harve.1tedwhen the area :rornrd the h1litrn of the seed ir unriped pods beginstosho
the color of fhe seed at maLurir,'. After the drying period, which may takeup to a week depending on the weather and extent of drying in the fieldbelorc harvesting, bems are threshed with sticks, either directly or when 
packed in sacks. 

Somc frinicis who grow beans for seeds uproot the plants. The dryplants are piled on shects with layers of grass or straw and kept there forabout a week. 1 irreshing is (lone by a tractor driving over the dry plants.Seeds are protected from damage by the coating of straw. Winnowing isthen done bv hand or irechanicallv, at the threshing site. 

Once thireshing is dorc. the bean seeds are sieved to remove remainingtrash, broken and vcry small beans. Some large scale farmers first fumigateor dust beans with insecticide before sieving. The seeds may be polished byhigh speed adirixturc with sand dust. Sometimes they are sorted out byspecific gravity . Su' an operation is common in Arusha where farmersgenerally gros\ canaing heans for export. Ortherwise, seeds are sorted outby hand bVypCasant woren. lie be,irs are bagged normally in i00kg bags. 

Trade. Lxccss beans are often channeled to the local and urban markets
arnd org;ni/ations 
like the National Milling Corporation (NMC). Since
beans are generaly grown in association with other crops, 
 reliable,nationwide prod uctutn data are not available. The small amount of beanssold to NM(C reflects the fact that beans are primarily produced for localconsumption. Thus, in 1978 about 24,700 t were purchased by NMC incomparisor to only 7484 t in 1976 (Anon., 19 78c). 

The largest urban market for beans is Dar es Salaam which is thecommercial ccnt,,,r. government site and largest city in the country. TheDar es Salaam market is generally supplied from June to October byMoshi. Morogoro, Mbeya and Iringa areas. Retail prices of dry beans arequite variable it different parts of the country depending on demand andsupply. [able 2 shows tie trend in prices of beans between 1972 and 1980.These prices are the official government-fixed prices but the commercial 
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price is actually higher approaching 7 shillings* per kg depending on the 
season. The increasing trend in bean prices is not only due to costs of 
production. transportation and marketing, but also to frequent supply 
shortages. 

IabliC 2. I ocal iarkct piicc, oI hca in shillin " pci kt. 1 -40 

Bci, Car 

773 71-T. 74-75 75.76 7(,-77 77-7N 78-79 79-80 

(;ade I ((S5 (S5 1.50 1.75 2,00 351) 3.51 3.50 

(iradc 11 0)65 o (,5 1.30 1.35 I.75 275 2.75 2.75 

-I SN II h I N( 19 

Because of their exceIlent quality and high seed germination, Tanzania 
seeds are in great demand on the world market for canning or for the green 
vegetable market. By 1948 exporters started subcontracting the crop to 
cope with the increasing overseas demand. This has expanded from about 
12,000 tons per annum in 1964 to about 25,000 tons now. 

Bean seeds for export are grown in large farms - both private and 
nationalized mainly in Arusha and Kilimanjaro regions under contract 
with overseas seed companies. Exact hectareage is difficult to establish but 
some sources put it over 50,000 ha. In addition to guidelines from the 
Tanzania Seed Board, extensive advice, seed and credit for inputs and for 
purchasing farm machinery are given by the seed companies to their 
contracted farmers to ensure product quality and their loyalty to the 
individual company. 

Storage. Storage conditions are not adequate and consequently beans 
get infested by pests. In many cases, beans are kept in small bins close to the 
production areas. Thus, weevils move from the bins to the field and vice 
versa. Many farmers store beans in mud granaries which are difficult to 
clean and are, therefore, a permanent reservoir of weevils. Some farmers 
ary the beans well so the adult weevils emerge and fly away, thus reducing 
infestation. The farmers are adviced to clean the granaries and desinfest 
them with 1.0% lindane before storing the beans. 

For protection against insects, particularly bean bruchids, 
Acanthoscelides ol,tectus, and cowpea bruchid, Callosobruchuschinensis, 
the grains are mixed with 0.1 Ilindane dust at the rate of 250 g/ 100 kg prior 

* I shilling=- IS$0U212 
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to storage. The dusted grains are placed in bagsand these are dusted on theOutside with 1.0Y' indane at the rate of'50 g! bag and kept in large granaries
which h,.:2 been cleaned and sprayed. 

Utilization. fitans widelyare consumed by rural urbanthe ind 
populatioris of ia niania. Ihey aire mostly consumed as whole grains. Thebean SCdS M Cooked in a number of wvay s. 'he most common one is toboil thc.tm witil Mai,,c until both are soft. I his mix^,urc is either eaten aloneor with green Nyctahics. In some parts of the country, green vegetables,barnas. etc.. arc added after 2-3 hours of cooking. The mixture is thenpoundcd into a pBste, Hoiled or tried bean paste is also eaten alone or with"ugali"* if: roost parts of the country. Green bean pods are also used asveg,:tahl' prr;ticularly in urban areas. lhe leaves are boiled and eaten as a 

spinach by rlairr people. 

lBcan co.nfliprt ioi, is considerably higher in Ian/ania than inneighboring conu trics. Consrmption, however, seems to be seasonal.according to price aId availability of other food stuffs; prices are high when
other Ioods are scairce and little cash is available. 

soniet im:c, tie straw is used as forage. However, no re.;e~rch work hasbeen done on this aspect. and its potential as a cattle feed is not clearly
known. [hc plants arc also used as green manure. 

Factors Limiting Production 

General constraints 

lhe prcdoiiinar it rainted production is markedly seasonal thussurpluses arid Iaste occur unless efficient preservation and processing!methods w\ere found, and supply guaranteed in the preharvest period. Inorder to themeet subsistence bean requirements through the year,production will rave to be based on supplementary irrigation for certainperiods of' the butyear, water is not always available and irrigationpractices are not always common. The heavy and prolonged rains in someareas result often in serious soil erosion. Traditional practices often

predominate over 
improved husbandry techniques. 

Biological Constraints 

Varieties. In Iaritaia pure lines are grown on a small scale by onlya fewsmail farmers. Most farmers grow genetic nixtures usually referred to as 

k ip.\ ,I poi ridgx made1 y slowlv stirring inaize ine.0 in oiling water until it thickens. 
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"mixed beans". These contain a vari, ty ' seeds in some cases, whereas in 
others the seed type is fairly uniform. .. is difficult to give the exact number 
of varieties grown in the country. In many case:; the s:irne variety is referred 
to by !different na incin different parts ofthe coLnF ry. Bush type Canadian 
Wonder, which produces largc purpl, seeds, is very popular. Other 
common varieties used by farniers include Masonga (light purplish), 
Nkangi (white with black stripes), Kain in (pinkish), F8 (white). Mexican 
1,42 (white) and ScJan Wonder (dark purple). 

Most of the varieties used b laritiersarc lowVieldet :; on account of their 
diseasc and pest suscci-tibility. [lie seeds of improved varieties are 
expcn.ic, theretore, the farier's rely on whatcvcr is locally available. 
lurtheriore. the larilnC does not t ikC thc risk o!using the expensive and 
newly improved Siri&t csnles a part o! the crop can bc sold for cash at 
reasonable and ;ittrctis c prices. 

Pests. Insect pests attack every part of the bean pla t,roil roots to the 
pods and seeds. and grains in storiige. Some of tile important pests 
atti'cking the growing hean plants are su1iii narized in [able 3. 

Ooiheca /tk'migMe'z Wsc., Col., (hrysontelidae: This leaf eating bectie 
appears in the carly stages of growth and causes serious danmage, sometimes 
leading to death of plints. lhe larvae live in tile soil and calt damage the 
root system. Thc infestation can bc avoided to some extent by late planting, 
and contro!led by spraying with 25,' I)DT for:nulation. 

O)phio.ivia trha.tUli Iryon., Dip., Agromyzidae: This is a major bean 
pest in Tanzania commonly known as beanfly. It lays eggs on the upper 
surface of young leaves near the petiole. When the eggs hatch, the larva 
bores down inside the stein just above ground level. The damage is caused 
by the larvae feeding on outer tissues of the stem resulting in swollen 
cankerous areas (longitudinal cracks) which are readily seen when the 
plants are uprooted. awid in leaf yellowing. The seedling may become 
severely stunted or die. Pupation takes place near the surfaces of the stem 
where the larvae feed. 

Late inlestation does not have serious effects on the plant. The beanfly 
damage is more prominent in hot season from November to March than in 
April. 'Iherefor,e. planting of beans after March decreases damage. Good 
protection can be obtained by seed dressing with 40% aldrin at the rate of 
40 ml per 10 kg of bean seeds. 

Aphisfabae Scanoli, Horn., Aphididae: Bean aphids are serious bean 
pests in Tanzania. They are found in clusters around the stem, growing 

http:expcn.ic
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points and lea'es. and causing infested leaves to distort and yellow, The 
plants are desiccated and eventuallv die. Ihev also act as vector of virus 
diseases. infestation P, pairticularly sc.erc during (fry spells. It can be 
prevented ,vyavoidilig planting during dry spells or late in the season. Seed 
dressing withnIncm/on (sphi/on)tt 600g ha givescontrol forfourweeks 
alter plalnting. It i" pattiCLItarlv uIsCful w'hen earIv in'fstation is expected.
I.altcf infestation can bc ,mitrolled by inetas\ytw' or endosulfan at 500 
g ha. 

( or;n,: ,,oriim (uicn.. (COI.. \lelidac: (omr-itol, known as pollen
beetle, the adtlls Iced Ol the op)Cn flowers, pollen and antlcs. Normally it 
is not a selos pe, bit ,-,in;f loses',s hliaebeen reported in tile Eastern 
region. I heil ro l is difficult due to their mobility, but lemical control 
is seldoi nccdcd. A 25' : IM)!I forulation has been found effective. 

fl/ltbr,. spp.. ( O , \Ihidae. lilistrbeetle or flower beetles are 
conmmon ilut ulnor pts of bean t!owers. I he adults i!re difticurlt to control 
as tlie ale stioni,: flcies. It i1fCstioll is severe. 0.25' !)i)I spray is 

lo},'ialir),\ spp. I Ih[.hi pRIac: Iw, ,pe,.ics. 1 1'Fsi/o.s'dtiand 

tigri~arm.%, ritebeal moscir pests. (f these. 1. .s/o.i dli is niore common
 
and Itl ind adult, sonietiitles catise seriotIs danage to bear flowers.
 
leadirip tabort ion. I.ndanc and 25( 1l)lDI formulations effectively 
control the 1losmct thips. 

A('otbour,,tMi spp.. IImu.. (('reidae: lwo species of the spiny brtown bugs, 
.. 1,rioru ('ernII. and A. tomewnmicolli. Stai., are the main pod sucking
Insect!, causing prematlre dry ing and shriv-eflling of pods. Seeds remain 
snulai or do niot develo0p at tll. 1lie insects introduce the fungus.
,V'tmatpovra /I'hascoli (N. cOri 'ii) in the pods ard seeds. Although of 
common oc_'ir eace, they are inot serious pests. Adtlts and nymphs are 
cqual I, harni!tIl. Matemi (i968 1970) has studied the biology and 
population dv na Ilnics of tile two species of . cant/iomia in Tanzania. When 
control Is wa aintcd. a spray of endosulfan or 1)1 I is effective. 

,Nt':.ara nirid/a !... I iii.. Penta tomidae. also attacks pods and seeds. 
The feedinrg puncture,,s can.t,: necrosis with resulting fruit spotting and 
deformation or if attacked when very young, pods shed. Pest control is 
obtained by spraying with (1.5 liter of 20(1 lindane or 35% :thiodan; 0.8 liter 
of I8§ dieldrin are also elftectivC. 

lotlott'rmS fo.xaflhcil.i !!agen. Isop.. Hodotermitidae: Harvester 
termites, species that cuts bean stems and pods and take them to their 
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underground nest. A spray of 0.1I dieldrin will give effective control. 
Sometimes a dieldrin, bran bait (30 cc .4 40%. dieldrin in I kg of bran) is 
effective. 

Maruta t(c.ulali (c,,cr, I.ep., Iril idae: Ihis pod borer is one of the 
most serious bean insects in I anzania. attacking flowcrs, pods and seeds. 
Early instar lar.ac Iced on lloral parts whereas later instars bore into the 
pod end and eat seeds. Ihe presence of . faruca in pods is characterized by 
the presencet of Irass around the entrance hole. A good control is obtained 
with 800 g a.i. ha of 35( Ihiodan when applied before larvae enter the 
pods. 

ttehothl.%armig,,'ra II h.. I.cp.. Nocttidac: lhe larvae of American 
bollworni* arc a serious pest of beans in lanzania. I'e young larvae teed 
on the flowers and the young pods, but the main damage is caused by the 
older larvae burrow ing into the pods and eating the developing seeds. I)DT 
and endosulfan sprays control American bollworm effectively if they are 
applied when the larvae are still young. that is, when the plants are in the 
early pod growth stage. 

,cantho.( eidt, ohttur s ,)a ('ol., IiCIdac: Bean bruchids are the 
most serious pests of stored beans in Ian!ania. lntestation starts in the field 
and continues in storage. Bean bruchids lay eggs on the green pods; the 
larvae Iced inside the sceds; infestation increases as adults emerge in the 
stores and lay their eggs losely among beans. 

Ca!hfohruchu.s chirnsis 1. ('oi.. Bruc hidac: ('owpea bruchids are 
also found to infest beans both in the field and in stores. However, they are 
generally not as serious a pest as Acanthoscelides. Infestation starts in the 
field and increases when thc infested peds are taken to farm stores. 

Both bean i,iuchids and cowkpca bruchids arc effectively controlled by 
dusting beans with I lindianc dust. The sacks in which the beans are stored 
are also dusted with lindane for additional protection. The stores should 
also be spayed from time to time with 50% WP of liudane at the rate of 200 
ml per galloi of water. 

'Ihe commno n nitnic Amncrican: bittll ornm is i misna ncr because /I. armingera does not occur 

in America alhibugh the closely related II. -ea does. However, II. armigera is inore 
coinion]", called AIr1iciI holhorl ini astern Alrica. 



lable . ,Insectpests o! bean., inI lnonla 

Speci s Phrtjj, \Ntture dan ice'lriot part (ontrd .nez'snres Economic 
attacked 

importance*r) ol/'u i hv'llnu.tl 's (Thr.%sornelidac I oliagc Che kin ot lcas of 25' 1,1) I orniulation IM
 

itiig dcdhniz,n and cllectit 

Pittl,. c;IlI hIliar 
diltortion. darltiac 

Ophtoivia phaseoli Tryon. Agromvzidae Stern. ca+.\c, I altc :ed otn,atr Seed A -s-.inblore planting I
and peti, I lsu., tcltern 410' aldrip. at the rate of 

ie'ultie in s'Nkllen 411 mil per Ill kg of +ean seeds.lion.tIudlial cracks, Iarl\ plantig aid use of 
ICAXLettlrfl'ICt.'1,A :.isltallt \aricti.s are important. 
go I rig he pliPant 
drouitcd alpcalialnce. 
Sc cdl ins ir- sek rel% 
aluick-_dAphi.sfa'ae Scapoli Aphididae Foliage, Suk plant ,'jpjtorn ecd drcsinv oln renaon IVM 

tender sten l adil -!tC;T Iaphi,iorlj it 1 1 lljIraand grossing %+rult. s1, x eather. &i'tscoodcontlrol tot.points hi'ttcd lea.,e, 4 sreeks 
, 

ater Plmating I-ate infestation 
uIttr uppcd oi contrll-d b% :octas stox at 
di-:"'r.d and then 50l v'::1 Iha 

turn %cIl % Plants, 
c ,,ntu;rIi die.(orrna apicorli.s Guen. Meloidae FloAers Iced tii ptllen and 25'( 
I)I) ormulation ellecttive. 1 

d e ,,lr.II'labrjL spp. -:,the antitcrS.
Meloidae Flowers I-ced .on iuial parts 25' 1)1)I formulations effective L 

and desr(p them.*c"orlorriic inportancc ofIr pest s:I= Important. %I -Modcr .ely iurnpo.ja i. and I = Less Important. 

http:iurnpo.ja
http:hv'llnu.tl


I able 3. Insect pt et beans i I iniania (continued) 

Species I 1Iihk Plant parit 

a tack ed 
%atIfC ol dLllntlCe (ontrol c:Casures Lconornic 

npor:ance 

laJmothr/. j.,du I hliipidac 11ral bud'. 
an.1 lla:h 

-eCdi.L! injurs 
cllila ci l"Cd h\ 

25; I)!)1I and lindane 
tol;.mtlatiLtls 

,i 

aInd d:ikija 	 e r% 
- 1tlI IlC, lt~ad, 	 t') 

T'aeniothrtt~s nigricarnis Thripidae Floral buds 	 25'i(' DD! anJ lindane M/L 

and flowers 	 tormuLations cffective 

Acapithomia horrida Germ. Coreidae Pods Suck 'ap tirtmpod, indosullan o: 1)1)1 gives L 

and ciuse t hen mtc,,is e conttol 
pretnatue drying and 

sh's elling 

Acantho,ia tonento.ic,Ilis Stal. Coreidae Pods L 

Nezara virdula L. Pentatomidae Pods. i ceding punctures 0.5 !:treo! 26 7- lindane, or of 35% L 
seeds causc , .ss endosuitan ('liodan) or 0.8 litre 
and resulting in of 18"' dieldi'ii is effective 
leaves delormatioe' or pod 

shedding 0 atitacked 
'hcn scry Noung. 

Hioormes niossanthicus Hagen Hodotcrmitidae Stern and Cut :he stem and pods 0.i*( dicldrin gives effective L 
pods 	 and take them to control. dieldr n bran bait 

entrance of their is also uselul 

underground nest. 

*Iconormic importai~e ofpets I= Important. \1 =%-oderately important, and t.=Less important. 



Ia le 3. Iisect pcsts of h'-',S 1 i IA 11ItnjIa (ContIILI d) 

speCCj Inois Plant p-ir NatterC a dOf hleCC ornlra rncaSUrC F-conotric 

k dt' 
Afra tao;:al:a (ic,cr Py rahd,,e Ilaae. pad, t ra' ar 'a)(? at, per ha ot 

iIpol tance

sCds and lot ac Iced o1 - Ie;;daoaullan (I hiodan) 
Cas Iaa, and lttrL111 good 'oantrol 

:"' 
11cd on 

pd 
in car slitgc, 
helore larsac 

ltICetClje adl .A'¢jjalai L;fnt' piads 
o, ehzaaaeiecticed hs 

tteliothis arnzigera fib. Noctuidae 1-ov,crs and pwd, tine lat S ac Iced on D)D)I and endosullan 

JlaOcr, and 'aaairag pds. ( I hiodan control 
iain damage Is earl intar larvac 

cauaed h\ old 
lieac burro,,na 
into the pods and 
eating the 

Acanthscelides obrectus Say Bruchidae Seeds 

dc'eloptng secdc 

larac leeds inside Eflectivelv controlled 
the sccd and mnake:, hv I U lindane 
tunn,:l ialolstsi to the 
surfaec !easing seed 
coat and formi a 
"indo- at the end of 
tunnel through Ahich 

Callosobruchus (.itlnst..isI.. Bruchidae Seeds 

adult -,tles out. 

L/ M 

*Fconomic importance o pests: I=nportant. M=Moderately important, and l=i s Important. 
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Diseases. Iheli probably account for more severe bean losses than insect 
pests In most pa It of I an,ania. I )iscases affect the bean crop in two ways: 
by caIUsjrlg dilcct los' oI \icld and by reducing the quality of the seed 
wheoreas t0he \ Icid m1a.\ -r inas not be reduced. Some of the most common 
bean disctse!., rccs,,cd in I ani'anla are listed in Fable 4. 

Bean rust ( 'ro v'c.% phaseoli). Rust can cause severe damage to 
suscep!ible bean varieties. It is considered to be economically important 
next only to anthracnosc. In a severe outbreak, icaves become deformed 
and shed Carll. 

Rust can be avoided by grossing resistant varieties; Macartnev (1966a) 
fotund I engcru No. 8 lgh!v resistant to bean rust; it isr 'w commonly used 
for cinning. Niacartrcv aind WVatson (1966) summarized the following 
nmcirlres to miniini,'.e los ses: avoidancl- of varieties known to be 
susceptible: early planting i,. areas where rust is known to be severe; 
corn plte destruction of infected planlts wiiich otherwise act as a source of 
inlction ,o adjoil)ing crops; con trol of out-of-season bean crops, which act 
as a source of spores and cause rapid build up of the disease in thee rmoe 
main crop. 

Halo blight. Cau ,ed by a Px'rudinmnns phase.,icola bacteriuim. It is 
more c0rilniori in coolc or wectter part of Ianzania. Ihe bacterium affects 
both yilcd and qua ito tl ic seeds in the pods. fHa lo blight doesnot seem to 
affect bean%\kicds inllito, tS. OnlN a lo\ lecl of leal infestation? z'nd 
occasioln~l *\ pod nile> r tiot arc observed. Crop rotation, destruction of 
crop rcsid ulc> aid the use of disease-free seed are important precautions. 
I)ithiltahimate sprs s givc good control. little work on selection of 
resistant \arlic, has been done in lIanianiu. 

Anthracnose. It is considered to he tile most important bean disease in 
lan/arnia. '1liC disease is caused by Colhtotrichun lidenmnthiantmi. 
Anthracnose catses reduction ill yield and quality of seeds. Use ofdisease
free seed. destruction of crop residues, crop rotation and use of resistant 
varieties are important prccautions. Dithiocarbamate sprays give effective 
control. 

Angular leaf spot. Caused by'lari.ariopsisgrixeola.It is widespread 
in Ianzania. As the name suggests, the symptoms are angular brown and 
irregular spots on, the upper surface of the leaves. The disease isspread by 
infested seed and trash, by wind and by rain splash.The precautions include 
thre use of clean seeds, crop rotation and destruction of crop residues. Only 
5-10% of the farmers use clean seeds. 



lablc 4. Common bean diseases in Ianzania 

Common (aused by Plant paits 
name atttacked 

Bean iust I'rootvccs Pods and 

Pha.ioh seeds 

Halo blight 	 Pseudontonas Leaves 

ph'aeolicola and pods 

Anthracnose 	 Colletotrichum Leaves, 
lindenuthianum stem. petiole 

and pods 


I= Important. ki = Moderately important, L= Less important. 

Nat ulr of damage 

Small, dark gicen 

round spot%surrounded 
b. a- narro, ring of ellow tissues 
with arn orange

to-brow4n pustule
 
con*aining spores ot
 
the underside of the
 

leai. Infestation 
severe itt more 
humid parts. 

Cause dark irregular 
spots on leaves and 
pods. Bacteria form 
vellow-to-brovn 

irregular spots on 
leaves surrounded 
by a halo green 
tissue. Affects both 
appearance cf pods 
and seeds in the pods. 
Cause brovn or 
black spots on the 
underside of leaves. 
stem. petiole and 
pods. Stem infection 
in young plants fatal; 
reduce quality of seeds. 

(onti ca-. 

Isc oft esi:;tant ,arieties 

earl, planting and destruction 
of infested plants. 

-Cotl 

importancec 

I 

Crop rotation, destruction of 
crop residues and use of clean 
seeds. Dithiocarbamate gives 
good control. 

L 

idem 



Table 4. Commln bean diseases in Ianzania (continued) 

Common Caused b. Plant parts 
name attacked 

Angular leat Phacvisarojsim leases 
spot gr.eola and pods 

Bean common Marnor Leaves 
mosaic virus plaseoli and seeds 

Bean yellow Afarmor Leaves 
mosaic virus. matnif,'sium 

Mildew Rarnularia Leaves 

phaseolina 

I=Important M =%loderatc, important. L=Lcss important. 

Nature o: darnage 

Cau.e angular bron 
and irregtfat spots 
on tippcr surlace of 
lCa es ocasxionall 

,tiespots occur on 

pods in 'Aet sseather. 

Cause .cillostingand 
m"ottling of lea'es. 

distoition of leaves 
and shoots. stunting 
of plants and reduced 
flowering.
 

idem 

Cause large, 
indistinct angular 
spots of pale green 
color on leases. 

Control measures Econcmic 
importance* 

Use o( clean seeds, cro)p i M 
rotation and destruction of 
ciop residues are recommended. 

Virus-free seeds recommended. M 
No control measures used. 

idem L 

No control measures used. L 
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Mosaic. According to Macartney & Watson (1965) there are two 
different mosaic diseases in Tanzania, common and yellow mosaic. 
Common mosaic is transmitted via the sced whereas yellow mosaic is not. 
Although of common occurrenie in Tanzania. mosaic virus rarely affects 
the crop yield. No coniitrol methods are used in lanzania. However, it is 
highly recomnmendt-d to plant virus-free seeds. 

Mildew. This is a common but not serious fungus disease caused by
Ramularia phaseolina. little is known about the disease. In other 

countries, mildewy is usually caused by t different fungus, Er siphe sp., 
althotigh the s5 mlptoms arc similar. 

Nitrogen fiation.icss attempts have been made with 
i/hizohiuriv i oclation to increase bean yields. Such is the case in 
1an/ila nit h soils previouslv grown with beans (Macartney, 1964). 

Socio-econonic constraints 

The farmer alw, v,, cx pects to obtain adequate returns from his crops,
but severe diselascs. pests and other constraints often reduce yields and 
sometimes these are not enough even to buy seeds for the next season. With 
improved varictics, cultural practices, pest and disease control, the farmer 
can hope to get more profits. However, because of unreliable rainfall, on 
which the pea.saint farmers rely completely for their crop, they do not take 
the risk of using expensive improved varieties, unless they are sure of a 
good profit in return. 

Labor is generally not a probiem in bean production in most parts of 
Tanzania, even though harvesting coincides with late harvesting of cotton 
and sorghum. Further, as bean yields have not increa-ed much, in spite of 
improved cultural practices, the farmrs have diverted their labor force to 
more productive Production is incrops. not planned relation to 
marketing, demand possibilities. Due to disorganized production, the 
marketing pattern is also disorganized, except for the few farmers that 
grow beans for marketing and export. But in general, there is no response 
from farmers to market demands. The marketed surplus is of variable 
quality and unfit for commercial marketing. Due to lack of rainfall and of 
proper irrigation facilites, seasonal shortages are common and result in 
varied markcting patterns. As a consequence, there are no marketing 
facilites such as packing, grading, and bulking of beans. 

The main tranopor: constraints are poor roads in most regions, and 
diesel oil and petroleum shortages. Long distances from production areas 
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make transport of beans to markets expensive. The railway network does 
not cover th, country and particularly does not reach places where beans 
are produced. Moreover, there is a shortage of rail wagons in the country. 

In many areas there is a sociological bias against consuming certain types 
of beans due to ignorance about their eating qualities and varied uses. Most 
consumes have strong preferences for certain types and pronounced 
dislike for others. Pigmentation and size are important in consumers' 
acceptance ,f a particular bean. Large, dark red, pinkish and purple seeds 
are preferred to other ::alors in most parts of Tanzania. People also prefer 
.arieties with good flavor, Varietie. with a minimum soaking period are 
prelerred because they need less cooking time. Ilard seed coat varieties are 
therefore less preferred. 

Instititional constraints 

Two main constraints to bean production in Tanzania are the lack of 
agriculture training facilities and the shortage of research and extension 
stall(. According to a 1975 survey there were only 25 extension workers and 
of lhese only one was a graduate research worker (Anon., 1975). There is 
an urgent need for at leas! one senior officer assigned to each bean 
produci.v- rcgion. Since 1975, research and extension staff have been 
recruited in bean growing areas, particularly Mbeya, ArUsha and 
McGI ogoro. The Horticulture Training Institute of Tengeru, near Arusha, 
gives training in bean cultiVation. 

Mar.-k2tirij,. It is predominantly the concern of the NNIC which buys the 
crop from lie farmcr. t ransporzs it and seli:, it either directly or to other 
wholesalers. Ilhese or the cooperatives fix the producer price in relation to 
the expected market price and provide financial support to producers. 
filese sc rvices arc reflected in a certain margin over the sellin, price. Only 
by improving the tam keting process can retail pri':es be lowered and. at the 
same time. return to the larmer increased. 

Seed Production, Processing and Distribution 

The export of bean seed to Europe started in 1936. The Tanganyika 
Export Seed Growers' Association was formed in 1947 to improve and 
maintain ther quality. Later on, a Tanganyika Seed Board was created. 
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Before that, farmers were selecting their own seed and a few prosperous
ones were importing seed, sometimes not suitable to Tanzanian climatic 
conditions. 

Between 1969 and 1972 four foundation seed Laii were established bythe Ministry of Agriculture with assistance from the united States Agencyfor Intcrnational IDcelopment (U.SAID). [hey are located at Msimba,Arusha, Kibaha and l)abaga (Iring-4). A training program was implemented with USAII) support to train local staff in management of seedmultiplication projects. Since then, the Tanzania Official Seed Certifica
tion Agency (I-OSCA), with headquarters at Morogoro, is responsible forseed certification. It is controlled by the Seed (Regulation of Standards)Act of 1973, revised in 1976 as Seed Regulation 1976. Only varieties 
designated hy the committee are eligible for certification. 

A bean seed testing laboratory w;is established in the late fifties by the
Ministry of Agriculture in the Northern Research Center at lengeru. The
laboratory reports on the purity of seed, germination ability, anthracnose
and halo blight infections and general field aspects. 

In order to help with seed improvement and distribution, the Ministry ofAgriculture established the Tanzania Seed Company (Tanseed) in 1973and authorized private seed companies such as Sluis Brothers and Pop
Vriend to produce improved seed. 

Three important bean research institutes of the Ministry of Agriculture
are located at Ilonga, Lyamungu and Uyole. Successful new varietiesobtained by them are approved by the Ministry's Seed Production
Committee for certification. The seed is multiplied mostly at the Arusha 
Foundation Seed Farm. 

The first generation of breeder's seed, produced in the government seed
farm and controlled by TOSCA, is the foundation seed; this is bought by
Tanseed to produce certified grade seed. These seeds are sold to the
agricultural development offices in all bean growing areas of the country. 

A second generation of certified grade seed is called common grade seed.The larmcr plants this or certified grade seed and produces milling gradebeans which are sold to NMC. Seed production and distribution in 
Tanzania are summarized in Figure 1. 
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Description of Country Bean Progran 
In view of t Ie potential econom ic talueof the Tranzania haricot beans forcanning, a research program was started in 1959 at the Northern Research

Center. Icngeri, to produce varieties to meet commercial and agronomicrCq uirements. I hi, program. completed in 1965. released two seed
varietics. I ungera No. : nd 10, for exporting farmers (Table 5). These two 
a rietics were foiad to he highiv resistant to bean rust and most other

diseases. of ,Icccptahle seed co!or and siie. good Ilavor ,Ind excellent 
soakabilit-. 

The hean prlogram was initiated again in 1971 at Uvole Agricultural
(Centre (1,:\'.", Nbvca. with research on agronomic aspects of beanproduction. Ihe program was transferred to the lor:iculture Research
Section of the Min is -y of Agriculture in 1974. When it was first initiated atMbeva. it, ohjccti es were: to identify reasons for the low yields obtained
by lartcls in tie Southern highlands: to select a high yielding cultivar
resistant to the major diseaises in the Southern highlands and easily
acceptable &s totd lor the poor; to search for improved cultivars of the 

ktht I n'l\ . Ictic fcl .lt:tescdi l nlalilil. 

N ." 'I , i' Yea tV, tIipoltintd ilct.l les
 
release
 

Icngcrti N .
 1905 Frect bush type. High 
yielding variety highly 
resistant to bean rust and 
other diseases, acceptable 
seed color and size, with 
good flavor and excellent 
soakability. 

Tengeru No. 16 1965 Idern: 

slightly smaller seed size. 
13 1979 Semidwarf high yielding 

variety resistant to rust 
and angular leal spot. 
Smiall oval red seed. 
Good acceptability. 

Kahanitta 1979 l)warl nigh yielding variety 

resistant to rust and 
angular leal spot. Big size 
long seeds with stripes and 
lightlv purplish spots.Very good accentabilitv. 

itte Ma"I.'I IfcI ,mttd %%a4 t, Seed i".'Idtc(10, ('1.lP mI g [ortect eetI sIred +€' oI bean ier s heled ii 
%lotogoro.' Iari i I0 N1a Ntlj. ]ther1 ) i9orkmig paperi 
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white haricot beans (for cxport and canning); to develop a seed
 
multiplication program for the selected cultivars ensuring the producers
 
pure-type. discase-tree seeds; to prepare recommendations with the
 
cooperation of the Ministry of Agriculture and Extension staff for use by
 
the ftarmers.
 

A collection ol many local and introduced types and gerliplasn of 
several hundred varicties has heen made since 1973 at I;vole, Ioga and 
l.tnlltnut. 1\ )'5-ioa totaol li04gcc;|mipliasmlt lines had been collected 

rot0[1l diiIcILnt ".omi e' ("ulitl\itts \ rc disCiarded the co)llccilon and1ro0111 


tiC best linieS \,rc kCI fofritltlcr C\altit iolI. 

Ilhe bean improvement program was extended in 1975-76 under tile 
National (Prain Resrch Projcct with the aim of workingICguine ar 
systematically on the improteicnt of beans. I rials were carried out in 
different ecological conditions. e.g.. Niimba in Mbo/i district. Mitalula in 
Rungre and Isiani in lritiga and at the Ilonga Agricultural Research 
Institute (IARI). later bean research was concentrated at LJAC, 
I.yamunou, and IA R Iand to some ex tent in tie N ort hern Research Center, 
Tengcu. where beal research, in fact. had started in the fifties. Work at 
IlengCrt, ho\c\c , had concentrated on beans for export. In view of' the 
importance of beans in Ianania, it was felt that thiscrop needed a lull time 
rcscarch teani of its own. Ihcrefore, the Ministry of Agriculture developed 
a Bean Improvement IPrograin iii 1979 with headqutrarters at Lyamungu 
and a substation at I1AC. Fhe present and projected staff for the program 
are: one agronomist. one pathologist and several technical cadre staff. 
stationed at l.yainungu; and one plant protectionist stationed at Uyole. 

Research on bean im provetient in Tanzania includes the tollowing: 

Agronomic research. To evaluate promising bean varieties, trials were 
conducted at IARI until 1976. The varieties were Alderman. American 
King. Radion. Bluc King. March leauty and Purp'c Fa:. Aidcrman and 
Blue King g;i\ c ic b st yield perfornance. Since 1970. under the grain 
legume imlpro\ ctii program started in 1973-74 the varietal trials have 
been carried out in larmrs' fields in Ilonga and Mbeya r-egions. 

Results from varietal trials at UAi(Anon., 1979c) have so far shown big 
varietal differences in resistance against fungal disuases. Those found 
promising include 13, l}. and so1me newly introduced cultivars, such as 
TS. 123. YC-2. P692-A, Sum bawanga B, UACI 10. iAC7'71. EA1 2530, 
which are still under test. 13 was developed from LR-3-72 from Thika, 
Kenya. The presence of black coloration in T8 threatens its wide 
acceptance, although it is one of the highest yielding cultivars. Efforts are 
being made to improve its color. 
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A bean plant density trial with Canadian Wonder was started in 1978.Results so far indicate that plant population at 266.667 plants acre(298,907 plants. ha) gives highest yield ([able 6). The trial is heing
continued unti( sulficient information about the optimum plant density is 
obtained. 

'ollowiji, ii pillininary lrtili.,!e respon.i: trial in 1976-77, wAhich gave
signilicant \ic!d rc',,poltise to either N or P)or both at most locations, in1977-78 a lertilicr rcSP0nsc trial ,Nas ,ta rtcd undcr the grain legume village
trial program in loniga, Mhuva and li nga regions. Significant yield
inctcascs Favc bci ohtained in hoth N and P)applications in adl places

iturc 2). 1his \%,rk is in pr,ress ald by 198(0 some conclusive rcsults are 
expected. 

I ,, I5i Iah. I a dI,ii andc'i % I,iI plailtuaj i ,.' d iicIcn I d liIx .I Isit i l, 11 1aII 

(laili h;1) 
(kg ila) 

298,90 
135) at 

373133 
1240 ah 

22.,1M) 1 t(J4 bc 
44S.360 

1121 bc 
149.453 

I060 c 

%Ica I, arfvcxcarn- ,I jr rc;, iahcaai~i %I ~ ait-,lof ad IaLaI crati~ ct ic doanot d iIIcraqigakii dI~ titIaIi
i 

l
5'' ci l. 

IRIN,, RI (1uN St ill ' RI (i]N
2(000
 

[5(1(1 

A 0) ky N ha,1
 
500 * 3D I,
kin N 

XU6an IN i 

kg-05 Iha kgP)()5 hai 
:


|Igilnc . a r',,,,r a' fa .5 al t. al//u,,' tn'a, Irietag/ anal f/a,,a regia miA. 
Saolaoc Al aim.. 197,Ka. 
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Irials on time of planting beans are in progress to find out if farmers can 

growy two crops in one wear P'c!im'.'"rv results irdic.e that farmers in 

Mbeva and Rungwc dIistricts who halve heci gro, ing only one crop 
annually, can gr'., beans !wic a wear. one crop during the start of rains in 
No,,cnber-l -'ciuher p.d the other luring March-April. 

A Lri h ,ill itnterroppali oits started in 1978 to find out theil beniat. 
ell,.t, Oil bea; l IMroduL;lo0l. 

Breeding research., liht: giain k-gumii ireeding pfolgiam was started in 
1975 ati llolwi to dc'!.op hIwih yielding and widely adapted varieties of 
heins ;id oihe cLiiM leCueis. I he investigations are being conducted on 

I alnnlia /'hi il.ninltmin culli\lar tials have been in progress since 

1)76 oihclii lo4o ocrLinplaim lines werc ealtiated at llonga. Uvole and 
I .x an;unen t i -six lines %ocec selected on tile basis of freedom from 
diseaseus a nllt_ attlibiLtles and ie'ld potential; these were further 

ililt in1 .7 ' it I lllg;i aind I.A a iingu. Fhe best 20 varitie.s, including 
('a itian \\ imdc :ia , check. ',ere evaluated in multilocational trials 
duIIrilng 19- ,aAid P)7) I lie p'-Ain yield of these selected varieties at different 
loc;oitn, al,- prcsctilcd iii I ablc 7. It shows that P311-A. L. outyielded all 

other \ ieiIt i ill ocations; overall yield was 2089 kg: ha as compared to 

1296 kg hi lor ('anditli,; Wnder. P3 11-A.L. is Fast growingand resistant 

to anthacilose,. rIst, angulir Ilaf spot and mosaic. Htowever, it is a black 
seed variety and iis, such it does lot appeal to farmers. Iherefore, it is being 
used Is a paretit i hybridi/at ion to develop new high yielding varieties. 
Other wiinetics Mihichl appear bette tihan the Canudian \Votcder include T3. 

123. Y(-2 and I92-A. I lw.c haxc desirable seed color and mature at the 

sanc tinc a (;anadian ,',Wnder. I hcse ,are being turther evaluated in 
nultilocatior;al trils. 

[orty-cight nc\l\ selected lines or varietics are being evaluated in a 
'lanianian Ih.s oli wield trial along with 'anaian Wonder as acheck at 

L\ai tiugi. Marti ki. lsi;ini and I elgcru. At Ismani, Santa Anna., 1323 
P)R-15-R-52. IP512. Ru ptis. P692. Negromeration, P757 arid I'309 yielded 

significantl higher thai ('anadian W nder. After reviewing performawce 
of the fines at other lcations and their reaction to various diseases, these 
will be lirther c aluatcd in the ne\t season. 

Some trials on control of illipotanlt bean pests have been undertaken. It 
has beet loutid tlit 600-,t0 g a.i. 1)) and50g a.i. endosulfan (Ihiodan) 

give cffectisc co tirol )f insects: 0. 11i lindane dust at 250 gi 100 kg beans 

gives good comtrii ot ban and cowpca bruchids in storage. 
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N (il 01(h11 \0 1k ha, hejI done oil weed control. Work so far suggests
that N.(C. . . (4-4 chloro-2 incthVlphenoxV butyric acidk can be effectively
nsed on ,tt ils , a precinergint herbicide. 

Research at (lit universit. Research is being conducted at the 
Ini,.csitv ll I es, S);oa aculty ol Agriculture, at Morogoro, by staffaIaa. 
of the (Ciop .Science )cpaitmen t. Ihw work includes assembling and 
cvalnating gcrmplasli to determine the relative yield potential of plants
wkith di I c1Icot gromiilh habits and their response to intercropping. Plant 
sLCtUric and ph.11i-Cgy are being studied to seek traits that will lavor
higher vilchsl, lh, inwect pest complex is being investigated too. The 
inlpo)rtimcc and \ irtlenec of Co'etotrichumi lindemuthianum isolated in
IP/ha,\ o/l.s beans ald their reaction to different isolates of the Fungus are
studied in the StOut,rn highlands of Tanzania. Response to Rhizobium 
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nitrogen fixing ability of beans can be rnximized 
is also studicd together with the distribution of fixed nitrogen in different 

parts of the plant. No significant effects of' Rhizobiun inoculation have 

been found. 

inoculation. by which tIle 

Future Plans 

With he cstahlishment of th, Bean Improvement Program in 1979 bean 

research ranks first in tile food crop research and production priorities, and 

efforts arc-hc ig I iade to furtler intensify research on evcry aspect of bean 

production. I lie proposed plan of research activities is outlined below: 

Breeding. (ollectiom, evduatlion and nimintenancc of additional 
germlplasm lines fron CIA I and olier sources; identificatlion olsources of 

re.it:ince to anthracuose. rust, Ingula- leaf Spot, hail)blight, bacterial 
blight. and corunion mostc %IRus; hvbridiation of related parents 

possessing desi able characters with respect to disease and insect 
resistance. etld aod sccd qLua litv: Cvaluati)n of segrcgating generations 

and selection cf desirable prgenies:c valtat ion ofIthe selected progenies in 

prCliminar\, and ad\ anCCd trials at sccral locations illlaniania; seed 
multlpliation and rel-asc of the best 5z:rieies in different regions. 

',iii managenent 

factors and de lopamclt of practical and economic produ,:tion practices. 

lhC ultimate go;Il is to de elop recomtnendations for tile farmers. Some 

specific olctl\es are: 

Agronomic work. it s ill hec otic ted on ciii cal 

Io determine the optiiLumn piant density for bush and climbing types of 

beans both in moocropping and in mnai/c intercropping; to dete rmine the 

best planting dates for the different bean growing areas; to determine the 

most c lfctisc and cconomictl herbicides for farner use: to determinle the 

optinmL illd Most eCOIIIticiil rate of lcrtilicrs for farmer use: to 

evaluate fungicides. select tile most effective and determi ne tile most 

effective and ecotntumcal rate for farmers. 

Entomological wor.:. It will inIclude: st udies on insect pest complex of 

beans; control of' major insect pests. such isbean fly, aphids. pod borers, 

pod-sucking bugs, bean oruchids, tec.Ihe effects of various insecticides are 

to be evaluated. and tii"most economical doses of selected insecticides will 

be suggested; selection of bean varieties resistant to important insect pests 

from the available breeding materials and imported improved varieties. 



150 
P'oiennal ir lilhl 'ea.ein l i er A/rica 

Achievements 

Ilhe investigati' carriedn Out so far in Ianzama have producedilormiat, oin planting tunes, spacing. fertilIzation and cultural practicesIer lhe Itmvicnicl of bean yields. lihes studies have also .uggested waysto ,t, oid and nl feie pestsC,1ciisas, wc'ds and other constraints, although
at101 of \\,ok is ',[illneeded oil thfese aspects. 

INo a clutics lcngCrn No. Sand I0. wcrc released in 1965 following anInlpro'ellmit p' on110 LIam Iaricot bean.S for canning started in 1959 toproduce \,ariCtic, tha!t could meet commercial and agronomic requirelfclts. IHlies, orlctics farenows conlmonlv used by fairners who
produce call in I g i bnll, tor cxpoli. 

I he Iei finprmolu ict Prograim started in 1971 to increase the yieldsanld qualit% of beins In the coulllt, released 1979 improvedin two
carieties. 13 And Kabanina. in addition to hing high yielders, theseVaietics arc eistalit !o molhst diseases. and produce good quality grains
acceplablC to lanzallall COnSulmners. 

Summary 

Ihe commonll field beans (P';aseohis vu/igaris) form an important sourceof proteins (18-32", in dry grains) with high concentration of lysine andtryptiiphane. Likc maize, they constitute the staple faod in many parts of
lanzania. 
 "licy are more commonly referred to as "bean". Beans
traditionally grown 
are a natural mixture commonly known as "mixed
 
beans".
 

Beans ame grown inextensively well-drained soil. high in organiccontents at high altitudes. 450 to 15(50 masl. with rainfall ranging from 500
to 2000 mam. and temperatures of 21-30"C ', 
_ and 50% relative humidity. 

Beans are cutivated in short as well as in long rain seasons, but inorecommonly during the latter. I hey are grown as a monocrop orintcrcropped with cereals, usually maize. When cultivated as monocrop
usually a determinate variety is grown at a seed spacing of 60 x 10 cm.When intercroppcd wvith cereals such as maize, usually arn indeterminate
climbing arictv is preferred. Most farmers do usenot irrigation withexception of Ie' con incrcial farmer; in North I an/ania. 

Beans are conmionly produced in Iringa,Arusha, Kigoma, Mara,Mbeya Mbinga, Morogoro, Rulkwa, Sumbawanga and West Lake 
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regions. 'lhe yields are generally low ranging between 200 to 670 kg/ha.
[he majoriiv of heans produced are for local consumption. The excess is 
often chaincled to locl and urban markets, and scheduled organizations 
such as the National Milling Corporation. Some bean seeds for canningare 
exported to 1:u rope and other Countries by commercial farmers in the 
Arusha area. 

S: )ragv conditions ini larms are isually poor and consequently the seeds 
are infested by Insects. [he best method of storing beans is to mix the grains
with 0. I ,:lidane dust a 250 g,100 kg, and dust 1.0% lindane at the rate of 
50 g, bag %% the seeds I!: stored in large granaries.hen 

lhe bean's art., cornmonly boiled with maize, and eaten alone or with 
vegetables. lII so i parts, boiled or fried bean paste is also eaten with 
"ugali". (re,:n bean po&ds and leaves are used as vegetable and spinach,
respectively. icans arc also ised as forage, manure, etc. Bean consumption 
is seasonal varying according to piice and availability of other food stuffs. 

Production conustra ints stern from the use of low yielding varieties, heavy
disease and pest inh-stat ron, weeds, low nodulation and poor agronomic 
practices. Socio-econornic problems such as cost and return ofcrop, labor, 
marketing. transportatjoni of produce, lack of research and extension staff,
together withI lack of proper marketing organizations, are also important 
const raints. 

II order to piovide good quality beart seeds to farmers, Tanzania now 
has a well organi,,ed seed production and distribution systen supported by
seed multiplication farms, seed testing laboratories, seed companies, and a 
Seed Production (Committee constituted by the Ministry of Agriculture, 
besides the official Seed Certification Agency. 

The MI inis rv of Agriculture's research stations and institutes and the 
University oIfIar es Salaam at Morogoro are conducting breeding,
agronomic, entomological and pathological trials to improve the quantity 
and quality of beans in the country. 

The work done so far has been encouraging. [our varieties, Tengeru No. 
8 and 16 (Canlning bean varieties for export), T3 and Kabanima (for local 
use), have been released since the Bean Improvement Research Program 
was started in the country. 
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Bean Production in Uganda 
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Importance of Beans 

Uganda is an agricultural country, and tl~e prime objective of its 
Dcpartncnt of Agriculture is to conserve its basic food supplies. lherefore, 
high priority is eien to food crop production. Common beans (Phaseolus 
vuhari, l..) arc one of the main crops grown for food, as illustrated in Table 
1.which shoNs how thc area devoted to beans compares with that used for 
the starchy food crops and the other grain legumes. The acreage under 
beans has been consistently' exceeded only by the acreage under plantains 
(Musa sp.), ragi or finger millets (Eleusine coracana (I..) Gaerth), and 
sorghum (Sorghum hicolur ( L.) Moench). More bear.s than cassava were 
planted in 1920, 1925 and 1930, but in later years cassava took over. Early 
in the century the acreage under sweet potatoes used to exceed that of beans 
but since 1950 the acreage has been quite close for both crops, and in 1955 
and 1965 more beans than sweet potatoes were planted. -lie Department of 
Agriculture annual estimates show that since 1910 the beans acreage has 
consistently exceeded that of other le.une crops grown in the country. 
Ground nuts are second in position. In terms of yield production, however, 
the figures for beans and groundnuts are often very close, and in some years 
more groudnuts than beans are produced (Anon., 1916-1971). 

'lhe importance of beans in Uganda is not only expressed by their large 
acreage but also by their role in the fight against protein-calorie 
malnutrition. This problem would be otherwise highly prevalent in the 
country since the basic lood is mainly starchy food. This is shown in Table 2 
which indicates the amount of protein in the different food crops used in 
Uganda.
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The 22.1% average protein content of beans is far more than the 
amount available in any of the staple foods. Therefore, beans clearly 
improve the otherwise protein-deficient diet of Ugandans. 

Table 1. A',erage area under Iood crops in Uganda, 1920-1975. 

Year Alea (000 hia) 

Plantain (assai a SNCoL Millets Beans (iround- Pigeon and 
potalo II tS field peas 

1920 243 0 91 170 37 9 53 
1925 350 2S 153 268 56 16 25 

1930 133 71) 159 363 84 .39 37 
1935 394 128 197 470 113 58 48 

1915 335 191 193 593 151 143 63 
19511 349 199 2() 661 185 138 105 
1955 506 233 219 700 214 170 89 
1961 61, 242 239 736 233 171 85 
1965 55.1 4.17 348 864 371 233 106 

19710 1425 538 373 893 373 251) 92 
1975 1097 6 550 796 417 243 93 

Source .\nnual Repoit, .i the I ganda I)epartment oI Agriculture, 1920-1975. 

Tahle 2. (alories .uno basic nutrient content in beans and other foods commonly eaten in 
IUgandat. 

1ood (ahrie, Protein Vat Carbohydrates 
(per 100 g) I' ) (( ) V1 

Kidney hears 
(W. vulgarltJ 341 22.1 1.7 61.4 

Maie 

(90-96Ui extracton) 360 9.3 4.0 73.5 
Cassava flour 338 1.5 0.6 81.5 
Sv.eet potato 121 1.6 0.2 28.5 
Matoke (plaintan) 135 1.2 0.3 32.1 
Ragi (finger nillet) 329 7.4 1.3 77.1 

Source: FAO Reports, 1968. 

Types of Beans, their Introduction and Distribution 

There is no exact information as to when beans were introduced in 
Uganda. However, Purseglove (1969) reported that they were brought by
Spanish and Portuguese travellers. The influence of these people on the 



158 l'otenttial1,,r liehl lean.c in L:'astern Africa 

Eastern Africa coast lasted between 1498 and 1740 (Matson, 1962).
Therefore, a conservative estimate would be that beans arrived in Uganda
in the 18th century. Although they have been with us for a relatively short 
period, there is no clear evidence of their status before the beginning of this 
century. The l)epartment of Agriculture did not refer to bean cultivation in
Uganda until Snowden (1913) reported that various edible beans were 
grown as green manure in a Kampala plantation. Uganda imports of beans 
between 1909 and 1913 were valued at £21, £34, £529 and £125 for each 
year, respectively (Anon., 1909-1915). Uganda seriously started growing
beans in the 19 20's with most of the introductions being made then 
(M ukasa 1970). 

The available cultivars vary considerably in their plant habit, agronomic
and yield characters. The farmers traditionally grow land races. It is
therefore possible to find the determinate, indeterminate and the climbers 
all in one field. The non-climbers are more widely cultivated than the
climbers which tend to be of some importance only in Kabale district (see
map). The white haricot types are popular in Masindi district but not 
elsewhere mainly because of the sliminess they acquire after cooking. Over
the rest of the country the bean types generally have large plump seeds with
soft taste. The seeds should imbibe water when dry so as to resemble the
fresh seed in taste. Consumers prefer the large seeded, plump red-mottled 
types. The purple and red are next in preference while the pale and white 
colours are not liked. Small black-seeded types are hardly ever eaten except
during times of scarcity and occasionally in the Northern region. 

Bean Crop Environment 

Uganda lies within 900-1500 masl, except for Kabale district which
largely lies within 1500-2100 ma,;l. Higher altitudes are those of mountains 
like Mt. Elgon, Mafumbira and the Rwenzori range. Crop farming,
including bean cultivation, is practiced within 900 and 2100 masl. The
climate of Uganda, with the exception of the mountains, is typically
tropical and it favors bean cultivation. The mean monthly maximum 
temperature ranges between 22.2 and 23.9C at Kabale, in the coldest zone,
and 28.8-35.2oc at Kitgum, the hottest zone. Most of the country
experiences two rainy seasons extending from March to May and August
to December. However, in the north of the country the second rains come 
earlier than it would be expected from the zenithal position of the sun, and
the two rainy seasons are sufficiently close together to constitute a single
rainy season extending from April to September (Jameson, 1970). The 
Department of Agriculture recommends planting two crops a year in the
bimodal rain season areas, the sowing dates being March-April and 
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August-September for the first and second season crops respectively 
(Anon.. 1972). liowcvcr, in the Lake Victoria crescent zone. rain tails 
almost throughout the vear and here farmers tend to plant beans whenever 
they feel thcIc Nkill be ,l1icicnt moisture for the crop. [he peak of planting 
is still at the beginning of each main rainy season; in the Northern part of 
the countl\ ioriialhl () another. ale raised within thetM 0cropj,. one allt 
one long raii\ seas, . IhC grwing of hush or climbing type of beans has 
no direct relationship \%ith the length of rainfall. [he rainy seasons are long 
cneugh to support a crop o1 any type of beans. What determin.cs the type 
grow n is the %ailet\ t\ )C O1 seed and the type of crop it is associated with. 
For exam;le iII Kigcsi climbing beans arc grown ill association with 
sorglrthni \0hcrcas III tile iganda. dsarl beans are interplanted with 
po t atoes. 

I he Uganda soils are varied inI texture alld t a lesser extent in colorand 
strucure lIhc pl of the soils ranges from 5.0 to 6. but in Kabale district, 
a pii up to 4.2 is widely found. lhe farmers plant beans on any type of soil, 
and the crop will do well except on highly acid soils (N ukasa, 1970). 

Bean Cropping Systems 

Subsistence farming is the main farming system in Uganda. It is 
practiced all ovr the country, though to a lesser extent in pastoral areas 
like Karamoja. parltof Ankole and I eso. [he farms are normally just a few 
hectares in size. Beans arc one oft he creps within this subsistence farming 
system. lhev arc sotnet lies grown in a few large farms mainly owned by 
government de'mrtmcnts. In tile Rift Valley. irrigation tarming is practiced 
and beans arc grown under hirrow irrigation. 

Beans arc normally planted in fields which have been previously used for 
other crops. Ihis is because farmers feel this crop does not require much 
from the land in lerms of fertility. It is only when beans are interplanted 
with other crops. that they will get a chance to grow on newly opened land. 
They are rarely planted in pure stand. 

According to Department of Agriculture estimates (Anon., 1966), more 
than half of the bean plots are interplanted with other crops. These include 
cotton, cereals, gi oundnuts, sesame (simsimn), cassava, potatoes and newly 
established coffee and banana plantations. The most common mixture is 
that of cereals and beans (Anon., 1966). 

http:determin.cs
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Farmers plant well below tile optimal density even when they grow the crop iII a pure stand. A rough estimate would be that they plant about 2/3
of tile opntunmi dCnsity. 

lhe spacing used if) iitr,planting varies with the crop. For example, inPluuanlda cgion.Nv.lici hei us are interplarited wi h sweet potatoes, the bean
seed, ulli; 111A he br aid eat mliediately alter planting the potato vines. 
Inr(tlher eases the ecd, iucplanted on top of each mound and less often inthe intcrspaccs bet%',ccn the mounds. In the Western region, especially in
Kahale distrlct. *swet potatoes are plinted in ridges and the beans are
planted in the Inter-I idge spaces. When beans are interplanted with maize,
cassasia. colle oI plantain. they are sown as cover crops in the inter-row 
spaces. WhCn phlntCd ill pure stalrd. the farnier normallv uses a small hoe,
cuts the soil and sos ,ne () two seeds as he moves forward. In such cases
tile spacing comitc to roughly 30 x 30 cii. 1his cut-and-sow practice is
sidel' uscd all over the country nd is ouId suitable for the non-climbing
types ol bCaIs.)vowe r, iii Kabale district, where climbers are sometimes
griown il pure stand planting is done in rows at a spacing of about 60 cmbet wcen the rmks and 30 cm in the rows: when thev are broadcast in pure
stand. la iters s ill put a stick wherea cluster of twining branches meets, so 
that more than one plant w\ill make ise )f the samev !:tick. 

Iradiliollmallv. hcans arc plaited on the flat areas: however, in the swampy areas of Kabalc district, ridges are used for proper drainage. The
Department of Agricuturc (Anon., 1972) recommend!, to plant beans in a
clean seed bed and then weed once or twice before flowering. This is
generally practiced by the farmers. In research stations, however, it is often
necessar.\ to wkeed at least once after podding to ensure a clean crop at 
harvest time. 

Bean cultis ars groNwn i Uganda generally take 70 to 90 days to mature

SM ikasa. 1970). It iscstinated that bearns stay on the field for 87, 95, 96 and

109 days in the Northern, Buganda, Eastern and Western rej6ions,

respectively (Anon.. 
 1966). The crop stays longest in the field in the South
West (Kabale district) because of the effect of low temperatures. 

During harvesting, whole plants are pulled out and dried on the yard
under direct sunshine. Ihe seeds are then threshed out and further dried.
The seeds considcrd dry and ready for storage have around 13.5 to 15%moisture content. I he dry seeds are winnowed and then stored in tins,
baskets or gunny bags and are put out in the sun periodically to avoid build 
up of weevil populations. In some areas, wood ash or banana juice
added to the 

are 
seeds to protect them against storage pests. The discolored

seeds arc normally sorted out just before cooking, planting or marketing. 
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Production, Trade, Storage and Utilization 

Production. I hc I )partnient ol Agriculture started to make annual 
estimates ot the area under beans in 1916, which that year amounted to 
54.675 ha. I'IgUre I slhu s the a' erage area de.voted to beans from 1920 to 
1975. It steadil increased 0rum 1920, and bv 1905 a tentold increase had 
bcen achic\ cd. 

Tie annual cs;t.i.ac up to I1977 show that she Iargest area under beans 
in any one ''ear v.as reached in 1971 with 459000 ha ol arable land under 
beans. In the tollowing six years itranged bet ween 309.0(X) and434,000 ha. 
On a regional basis, the Western and Lastern regions have devoted more 
land to beans than the other regions although in 1970 the Northern region 
had improved its position fron one with the least acreage to one with the 
highest. 
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Figure I. "imnate,' area wurd'r /win in th' dillerew'i rct',,nu/ Uganda. 
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It is difficult to estimate the amount of beans produced in the country. 
This is because of the yield fluctuations from crop to crop and also due to 

http:cs;t.i.ac
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the fact that a farmer traditionally harvests several times from the same 
plot and consumes the fresh seeds; the rest is left on the field to dry. The 
yields vary from cultivar to cultivar. and the yields from mixed types of 
beans v-11 therefore vary with tile composition of the cultivars. The yields 
also vary depending on whether the beans are grown in a pure or mixed 
stand. Environmental and biotic factors also cause yield variations from 
location to location and fromn season to season. There is hardly any 
seasonal difference in the amount of beans produced, so roughly half of the 
yearly output will he produced in a season. Research data also show great 
Iluctuatlons in cultivar performance even when high levels of management 
are prac:iced. In spite of the many factors affecting bean yield and 
production, attempts ha,.e been made to produce some yield estimates. 
According to Leakey (1970) the average yield is 560 kg; ha for beans in pure 
stand and 390-450 kg ha for mixed crops. The annual production 
estimates are only available for recent years. Fable 3 shows annual bean 
production between 197 1 and 1,1)77. 

llth If ( 1l1iu1rcd hcirl l,JIcto and aica pla tcd in Uganda, 1971-1977. 

Year PIrOLducto(, Area planted Calculated yield 

(00t) 1) I((,X) ha) (kg/ha) 

1971 221.S 4590 483 

1972 236.8 309.0 766 
1973 170.4 359.0 474 
1974 196.3 408.0 480 
19 " .') 325.5 407.3 800 
1976 337.1 434.9 775 
1977 252.5 338.3 746 

S ur. I IIph.icd d.T il ,IMLIu rcplrt ot th1lh tPi tl ng Diivsion. Department of Agriculture. 

Trade. Being basically a subsistence crop, beans are mainly grown for 
home consumption. lowever, some are left over for the markets as shown 
in Tablc 4. Buganda was leading in the amount of beans sold although it 
was not the leading producer (Department of Agriculture, Annual 
Reports, 1947-1952). This seems to be because people in this area used to 
distaste dry beans and used to sell them off in days of plenty. 

Presently beans a,'e betteraccepted as food in Buganda, and marketing is 
done with all regions in the country. In Kampala and other towns in the 
Lake Victoria crescent zone both fresh and dry beans are available in the 
market all year round (Nye, 1940). 

The price varies slightly with the location and season but tends to be 
cheapest during the peaks of harvesting. The minimum government prices 
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to be paid to farmers by licensed buyers during 1965 were 44 cents per kg of 
dry beans in Mengo district and 40 cents in the rest of Uganda*. 

alli]+[t 1 t indillcrcmit rcgioto Uganda, 1917-1952Il tl 4. IstiitullMLtw't| hhC uliarkctd , 

Ycal Rcgain 

\Vestern l-astern Northern Buganda 

1947 337 141 2546 

194R 143 - - 1214 

1949 100 4 4117 

1951 250 4 4)60
 

1951 250 1 1657
 

1952 135 - 1109 

SMurce I )cpatin toI Agrittltuic , Annual Reports, 1947-1952. 

In 1966 the price was 44 cents all over the country from January to June 

and 40 cents If'om July to December. The prices remained the same in the 
late 1960's. However, in 197 1a rise took place. One color beans sold for 50 

cents while the mixed color types sold for 45 cents/ kg(Anon., 1964, 1971). 
Further increases have occurred in recent years, and in 1978 one color and 

mixed color beans sold lot Sit 3.30, kg and 2.90/ kg, respectively. The same 

sources indicate that in 1978 in the Kampala market, I kg of fresh beans in 

their pods sold for S11 15 on average, %%hilt I kg of' dry bean seeds sold for 
SH 20. In September, 1979, fresh beans in their pods and dry seeds were 

selling for S11 30, kg and Si1 40, kg, respcorively. Beans are marketed by 

both private traders and a para-governmental body known as the Produce 
M;irketing Board which started marketing beans in 1971 when it purchased 

1355 t fron atarmcis. ltcecn 1972 and 1977 the board purchased an 
average ol 85 teach year.** l)utring'the years 1978 and 1979 no purchases 

could b. done by the board because ol the low price it was prepared to pay 

to larmers as conpaled to the rising price offercd by private traders. 

In the 1960's Uganda beans were exported to Kenya. In later years there 
was no organized export system, but some beans were still being exported 

on an ad hoc basis ([able 5). 

* ItS I ",ll ll rII~ I ceti,r,--+'+ sit 

. I, l[ nti, .ca ,nCd h% the' d th i nt till , 

depituti" ot Asi,t s I hc ta cmni n t tilled toctirl pticc, because at shortages. As a result the 
Plodic Malcilll liold cutilldhts ' lttle bccause o11the ItoAgasernment pricesit 

* I ic,,i l IIilon ,t .lCllationil iii. s *ec ho ic ,ir" ed by the 

flolulaitier 

"as olerin is clmpoicd t plitlt." bet,
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I able 5, P'an, exported to Kcnria and their .,alu,, 1906-1971. 

Year t U SII 

1966 7.4S8 3,672,940
I67 1,891 6,392,480
1968 
 (,135 2,863,140
1909 1.804 1,189.055
1971 5,820 5,146,301
1971 3.816 3,740,559 

Somrtv \t 'jld e,ztpolt., .9 the Produce Marketing Board (unpublished). 

Utilization. TIraditionally beans are grown largely for their full size freshseeds which arc harvested when the pods begin to ripen. The dried seedsfrom fully ripened pods are cooked after soaking but are less esteemed thanthe fresh beans. (ooked beans may be served whole or may be mashed and
served as a sauce. (iroundnuts stew or green vegetables may be added to thebeans. Ilhe use of green pods as a vegetable was gaining grounds in urban areas in the 1960's but the trend was reversed in the 19 70's when the green
pods became tooi expensive for the consumers. In a few cases when othervegetahlcs are scarce, the young leaves are picked just before the plantflower,,. lhsce leaves are steamed and served as a vegetable. In some casesthe cooked beant, arc mashed and mixed with sweet potatoes and served
with the gravy from the beans or with another sauce. 

Since in most cases the bean crop is grown for home consumption, thefamily consumes as much of the crop as it needs when it is still ripe and
fresh. Whatever dries on the field is processed and stored or sold off. Dry
beans are popular in institutions like hospitals, schools and prisions.
 

Factors Limiting Production 
Constraints to bean production in Uganda are mainly the lack of suitable

cultivars, inadequate cultural and agronomic practices, diseases and pests.Some of these problems prevail because either research has not yet foundthe answers or the message has not yet reached the farmer. Also, the farmer may disagree with the recommendations as they imply in most cases extra 
cash or labor. 

Cultivars. Most farmers grow land races. The cultivars which have beenselected at research stations have made limited impact due to seedmultiplication and distribution problems (see page 180). In the early 1960's 
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Banja, Mutike 4,Canadian Wonder, Bukalasa and Abundance were the 
cultivars improved and recommended for better seLd type and yield 
(Leakey, 1970). These culti vars were commonly found at experimental and 
other government statioln, but their ctItivitol outside these centers was 
limited. In 1968 K20 was released. It is high yielding, palatable and ha:' 
good resistance to thlee of the importa it beuai discises: bean anthracnose 
(Colh'totrichum ids'muthinmu), angular leaf spot (IPhaoisariopsis 
griseola) and bacterial blight (mainly .anlhomona.s phaseoi).Htowever, 
its spread in the conntrv has bean limited due to seed production problems. 

Fertilizer use. As \v)uld be expected Iron the variCiv ol c tivars, soils, 
and crop hrsbaiidry practicc,, no generalized lertilizer recommendation 
can be made. Stephuls (1967) obtaincd significant yield increases on the 
acid sandy loarn Btuganda soils alter applk ing dib ic super phosphate at a 
rate of 145 kg ha: 180 kg h \lt control vic)d of 530 kg, ha. Inthesame 
experiment, nitrogen, itsamnoniu in sulphate, at a rate of 34 kg, ha, gave a 
mean increase of only (4)kg; ha over the control. ite reported a significant 
interaction of nitr,..gen, phosphate and sulphur. At Na iulonge, Jones, 
cited by lea key (1970), working with inuch higher corit rol yields, regularly 
obtained 25-5()i, yield increases with lianja 2 beans on a weli balanced 
fertilizer mixture of 2,10 kg, ha each of calcium ammoniun nitrate and 
single super phosphate, and 120 kg, Ia of potassium chloride. In 
treatments with lime only, Jones obtained significant but reduced 
,esponses. Sonic fertifizer trials have been carried out on farmers' plots 
using Banja 2. In ric group (t expcrimcnts, nitrogen and phosphate 
fertiliers wurc applied at three levels ina factorial cxpcririnent. I lie best 
treatments varied witi the locations, as shown in lable 0. 

Table 0. A, faturml tciulcil ,xpcriliclt with hemts shiiw ing only the hest treatments at 
sceral Ilocatimis il t)ganda. 

4

Site Soil .pc I'ertil,"cr Ylch (kg ha) Yield increase 

cointrol treated 

tloinia (IvN lial, N Ill 1494 1733 16.0 
Karii ('l;1 lam N 1227 1482 20.8 
Semibabulc ltrio,,n NY ] 1510 15.7hani 963 
Buk iimero iBron.n dap, N 1289 1549 20.1 
Koja Yelliok red hianis Y 989 1052 6.3 

N I 125 kg, ha ammonium sulphate 
= 250 kg, ha ammirnium .ulphate 

P, = 125 kg ha single superprtrsphate 
N 2 

Source: ertiliier Deveopment Extensien Scheme. Kawanda (unpublished data). 
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Although this work was carried out in a few locations, it indicates the 
great variation in fertilizer requirements for particular areas of Uganda. 
Extensive work is required before countrywide recommendations can be 
formulated. In their absence, the Research Division of the Department of 
Agriculture offers to make individual tests on farmers' soils and give 
recommendations. H!owever, these services are not used by most farmers, 
and thercforc continued and unkno wn losses in bean vieids occur due to the 
use of poor and depletcd soils. 

Planting times. One of the problems that affect bean production in 
Uganda is the time of planting. In a one-season trial at Kawanda, five 
planting dates ere tested: beginning of March, mid-March, beginning, 
middle and end of April. Ihe crops planted at the beginning and middle of 
March gave significantly (p -- 0.05) higher yields than the other crops 
(Mukasa, 1965). libis indicated that the bean crop should be planted early 
in the season and therefore timed for the right amount of moisture required 
lor its growth. Most farmers, through experience, have an idea as to when 
beans should bc planted. Ilowevcr, they generally plant whenever they feel 
there will be sufliciCnt moisturc for the crop. In some cases the farmer 
cannot plant his beans on time because of the work pressure at the 
beginning of the rainy season. Since beans are a short time crop (70 to 90 
days), they are planted after other crops like maize, groundnuts, sweet 
potatoes and cotton. lhe consequences of untimely planting are threefold: 

- Crops that are planted too early may suffer from excessive rain at 
harvesting time and the seeds may rot or be stained in the field; 

- late crops may suffer from inadequate moisture, since part of the 
growing cycle may fall within the dry season; 

- susceptible plants succumb easily to diseases and pests and conti
nuously serve as a r::ady host as well as reservoir of inoculum. 

I hcreforc, unless the crop isplanted at the proper tii', the yields may be 
drastically reduced due to environmental conditions. Although the proper 
planting time is known and observed al least on government farms, 
sometimes ficavy yield losses occur due to unpredictable changes in the 
rainfall regime. This is a countrywide pioblem except on afew farms where 
irrigation is used. 

Plant population. Optimum plant populations tend to be specific for 
cultivars with particular growth habits, soil fertility and moisture levels. It 
is obvious, therefore, that the optimum plant population is not known for 
any bean cultivar in the various areas of Uganda as no experiments have 
been conducted under controlled moisture levels in those areas. However, 
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Mukasa (1965) evaluated a number of spatial arrangements (Table 7) using 
representative cultivars of determinate (Banja) and indeterminate habit 
(No. 35). lie kept the 60 cm interrow spaces but varied the inrow spaces 
from --exactly 2.5, 7.6, 15.2, 22.9, 30.5 to 45.7 cm.Generally the higher 
seed rates gave higher yields, but this depended, to a certain extent, on the 
amount of rainfall. Mukasa's data (1965) suggested that Banja shouid be 
planted 2.5 -7.6 cm interrow during years with good rainfall, but in poor 
rainfall years higher interrow spacing would be desirable. Wi It indeter
minate cultivars he reported that () cm between the rows was suitable. This 
appeared to be a compromise for the plant's habits and is currently the 
l)epartment of Agriculture recommendation. New cultivars which have 
come up from the breeding work at Kawanda, like K20, KI 13 and KI 14, 
have difterent growth habits from either Banja (determinate) or No. 35 
(indeterminate). It may be necessary to re-examine their optimal spacing 
although they were selected at the 60 x 10 cm. spacing. It has not been 
established to what extent spacing reduces bean production in farmers' 
plots. 'Ihis is because different farming systems aie used. When the land 
faces are plantd with other crops, lesser yields are obtained than when 
harvested in pure stands. [he pure stand yields have been estimated at 630 
14! ha. Ihose mixed with coffee or with cereals and all other crops are 490 
and 35) kg. ha, respectively (Anon., 1967). 

I ahc 7. Spacin aj ccd vicld tlIs\ with beans at Kawanda and Bukalasa, 1963-1965. 

Bean I Ocatiloi YcaI Yield (kg, ha) LSI) 
var[let, 0x4 ox3( 60 23 6Ox 5 60x 7.5 60x2,5 (5%) 

llaija 2 Ka\%anda 1963 705 712 1072 962 1117 1159 205 

1904 195 252 293 371 504 715 113 

1965 372 50-4 593 648 705 660 86 

llukalasia 1963 1055 1456 1639 1645 1958 2116 253 

1964 1187 1672 1804 2054 1774 1891 395 

1965 5'5 639 646 943 792 804 199 

No. 35 Kawanda 1963 315 367 393 407 432 366 N.S. 
1904 130 235 353 260 415 471 113
 

1965 494 507 442 449 432 318 81 

Bukalasa 1963 1110 1509 1337 1651 1628 !286 N.S. 

1964 998 1198 1313 1436 1283 1436 268
 

1965 766 925 943 998 1068 935 N.S. 

Source: Kimana I)ctl itcnt ofButai.>. Annual Reports, i903-1965.rd; 



168 t'otenial/r Iieht Beans in Eastern Yfrica 

Weeding. Beans, like other crops, suffer from weed competition.
Mukasa (1970), showing no quantitative data, recommended to plant
beans in a clean seed bed and to weed once twiceor before flowering.
Sakira (unpublished data) reported that the best results were obtained if
weeding was done early between the second and third week from planting
and that Continuous weeding was uneconomic. Farmers try to weed the 
crop whelicVer it appears necessary but sometimes this cannot be done in 
time due to labor shortages. As a result the crop often suffers weed 
Competition which reduces yields. 

Diseases. Bean disease problems are very complex. When serious work 
on beans started in Uganda in 1960, cfforts were directed to discover the 
causes Of poor yields. It was claimed that disease was the most iniportant 
tactor limiting producotion (Mukasa, 1961). About 20 bean diseases have so 
lar ben identified. the important ones being anthracnose, Colletotrichum 
lin'tnu/ttmzuun (Sace. and Magn.) Scribner; rust, Uromrces appen
dictlatis ( Pers.) tUnger; angular leaf spot, tI'aeoisariopsi griseola Sacc.; 
andI the bacterial blights: 'athomoitas phseoli (E.F. Sm.) Dows, X. 
1/ha. /i var. /tu.att.s (lurk.) Starr and Burkh and Pseudomonas 
pha~wolicola (f Iurk.) I )ows. [he damage tnese diseases cause alone or in 
corn bination vary' Mith the cultivar and environ men tal conditions. At their 
worst, the crop may be completely destroyed. Since 1960 the bean breeding 
program has erilphasi/ed selection and development of cultivars resistant 
or tolerant to these diseases. [lic two improved cultivars Banja 2 and K20,
which have sotar been released, have shown high resistance to most of the 
anthracnose races aid to the bacterial blights. Cultivar Banja 2 has shown 
high resistance to rust. but K20 is badly affected in some seasons. 
Fungicidal control trials show that both cultivars are tolerant to angular
leat spot under Kawanda or similar conditions (Sengooba, unpublished).
Un fortunately, these cultivars hadimprovd have limited distribution
 
because there is ro efficient seed producing and distributing mechanisms.
 
Therefore. larners continue to loose unknown quantities of production

due to the use 
ot cultivars with low resistance to these diseases. 

Pests. Important bean pests irn Jganda have been listed by Ingram etal.,
1970, and include: Bean aphids (Aphisfiabae), bean fly (Melanogron',za
sp.) and the pod borers (Maruca sp., iIeliothis sp.). Ingram (1965), using
early and late planted trials in Kabale districts, studied the effect of 0,1and 
3 applications of rcnazon (Saphizon or Aphex 70) for the control of bean 
aphids. No aphid damage developed on the early planted crop but on late 
plantings (mid-May) the attack was so severe that flowering was totally
prevented on the one-spray :.nd control plots. Plots sprayed three times 
gave a few pods and a yield of 200 kg/ha. 



Ikwll I'n dhot;,,, ,i1 ljja 169 

This experimcnt \vas repeated using ten insecticides: menaion, 
end oSulil ,t ln it roth ion,, oxydemeton-methbyl, phosphamid on, 
diniethoatc. diritophos, brornoplos. thionicton, lormothion and an 
un:;pravcd . trd. Nooc )I ffitm gasc ellective coitrol. Ingraim (1967) 
CotilciLidcd that nt. ,rthwmhilt insecticidal control olf1. pA/tac on beans 
v,ould bc.lnc' Cd dii ir heidr seasoil id slgtgested hilt peas sthould be 
ue! a:!,;tIaltcriti\ c t;ap crop. ga (1909)CealuIatCd tile use of 
25+( )1)1 d initliortc aid ernlosiliari ltr the contlo o boean aphids. 
tliIIll, arid htlcrs iruier lKiwirnds: 'iriiiis, lie thlrips were cffectively 
ontlrIrlk'd hill tile l)rl)ih.tirOll C' apidis aIld horers were low aid, 

Iteleltulc Io collc.llibioll, could he drawtn. tie treatment shlowtved no) 
sigtilltraii* \ clIi icrc~i.at Ilndit \\is rc Concludedliclcl lethat although tie
 
aphid,, tillips.ti i hrrt's CH'llcd diillllgc tor the bean clops. ti e extent of
 
(le dalllagc dcpndeld on cu ilrulilic'lutal factors.
 

stanild draistically, 

ha\ c becn Iccrilcd it Iiniics Irirni dilternt pathIs of tile country. Nyiira and
 

Ilhc bcii ll\ci icdtucc the btcaui and secie damii;iges 

l.i iluhinga ( l inse>tiuxed \arietal surscCptibilitY to the bean ly 
conirplex t ihiotiill t tekc monlth. Ihe iifestations \werc higher during 
the dv inruuitli., and ucl III tihe \\tetperiods. (ieatiead, cited by l.eakey 
(!970) iclroited thirt l)st l 1the lrCIll\ adapted lines 'eic resistant to tile 
bhell I1\ diic it) rlicr iittil\ to producc advclititious toots and having
 
still icirll to s
lii.kcrir~d Ii. i ,,.Is ilhstid parasitism. ('olirlol of bean
 
liesIisrobtail.d by dressiii7 be'an sceds swith aldrin or d; "rmi'at the rate of
 

14 g 3 ki, seed (,nio.. I).7";. 
 In genel. field pesis Can Cause severe 
dinlagc ;ut 1i;i\ c bCCn .poladic and localited, and cornseqluently 
insecticidal trcirntits ha\c riot showed signilicant yield increrments 
M l);li_, 1970)l.
 

\Vhilc iivd pc use ori-.ignitiCari loss in beai production, the 
diriiig ca ill d b\ soragc pists is significant. Davies (1959) reported that 
storage' ret, Ofl tile IrlrChidie 1ainily Cttse consideraoe dainage and 
siould lhcriloric be cortrollcd. lBya ru hanuga (1973) estimated that 22.9% 
wcigit ol stoired beans is lost due to storage pests. Davies (1959) 
rccollinendcd the use of 0.()f1lindane dust it227 g per 90 kg of beans.( 
I.indanc (garina-li (')ihas been used at researeh stations for control of 
Ihcsc v%,cCiIs biut the C.slts Ive not beeri S.tisfactory. Ityaruhanga (1975) 
tCstCd a riuriibC Of risecticides for the control of storage pests in maize and 
tile best ri',ults 5 crc gi\ern bv ialatllilon which was therefore recommended 
for other grain crops. R cently Kararirtr;1 (unpublished) evaljated the 
effect of lnalathiol aind I'liriiniphos-inctlyI. and his findings indicated that 
the latter is Illorc clfc tvc (lable 8). Pi rinuiphos-methyl gave significantly 
better kill thaii malatiion aid is still Under assessment for possible use to 
dress bean seeds in storage. 

http:icrc~i.at
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lable 8. 	 Bruchids killed under differett treatments at varying storage periods. 

Period ot 	 Bruchids killed(11) 

storage 
Pljri inph os-ncthyl Untreated control 

(mnoiths) Malathion 


1 	 0 h7 2 

2 42 99 2 

3 69 83 6 

4 49 92 12 

5 26 91 19 

6 32 73 20 

Source: Storage Lntomnlogy Report. Kawanda Research Station, 1979 (unpublished). 

The farmers try by different means to protect their beans from weevil 
damage. Some depend on putting their harvests out in the sun periodically, 
others use wood ash or banana juice to treat their seeds before storage. 
Ndyanabo (unpublished) evaluated the use of ripe banana juice for the 
control of bean weevils and found that it quite effectively protected the 
seeds apparently by hindering hatching of the bruchids (Table 9). 

I able 9. 	 I.llect of ripe banana juice oti biuchids and their damage to stored beans (P. 
viilgaris).I 

Period ot Ircatment Mean number of bruchids' Bored beans' 

storage dead alive 

(monl 'is) 

Banana nice 2.5 2.5 1.86 
control 0 928.75 73.68 

4 	 Banana juice 11.0 10.0 1.96 

control 48.5 many 69.00 

6 	 Banana juice 32.5 20.0 9.0 

control 783.7 67.0 78.88 

I In 1000 g seed samples.
 
Source Stolagc It1tonilogy Report. Kawanda Research Station. 1976 (unpublished).
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Description of Country Bean Program 

Work on beans is carried out by the Research Division of 'he 
Deparmncnt of Agriculture and by Makerere University. The program is 
based at Kawanda Research Station. Currently there are three projects: 
fiench bean breeding, white haricot bean breeding, and bean pathology. 

French bean project. Prior to 1960 little research had been done on beans 
in Uganda. the Research )ivision had occasionally established observa
tion plots and yield trials (Leakey, 1970, Mukasa, 1961). A few 
introductions were made of unimproved material with poor seed quality 
and relatively low yields. Between 1955 and 1957 a World Health 
Organi/ation team carried out a survey in Uganda and reported a 
widespread occurrence of protein and riboflavin deficiency and an 
alarming prevalence of kwashiokor" (malnutrition), especially among the 
children of plantain-eating segments of the population. The team 
recommended supplementing the deficient diet with animal or plant 
protein. In response, the Department of Agriculture started a bean 
breeding program, and Mukasa was assigned to work full time on bean 
improvement (leakey, 1970). Its main objectives were to provide the 
farmer with high-yielding and disease-resistant cultivars of desirable 
agronomic types and locally acceptable culinary qualities (Mukasa, 1961). 
From the bt-ginning of the program, it was apparent that diseases were the 
main factor lmiting yield potential. Emphasis was therefore put on 
selecting disease resistant materials. The agronomy of the beans had also to 
be taken into account but no full time agronomy program was started. 

By 1960 there were only 50 cultivars which had been collected by Hirst 
(Leakey. 1970). The first step was therefore to put together a collection of 
land races and cultivars availi, ble in Uganda. Most of the land races which 
came in were highly mixed and had to be hand sorted, first according to 
their seed characters, then planted and again sorted on similar growth 
habit, pod appearance and moturity period (M ukasa, 1971). Introductions 
were mad, f, om Britain, U.S.A., Holland, Ecuador, Sudan, Venezuela, 
Australia, Israel, Brazil, France, Belgium, Peru, Guatemala, Bolivia, 
Nicaragua, Kenya, and Tanzania (see collection book at Kawanda). In 
addition, 130 lines were added resulting from the breeding work (see 
collection book). At the moment there are some 700 cultivars in the 
Kawanda collection. 

Anthracnose was severe during the wet early part of' 1960. Mukasa 
(1960) used this opportunity to screen the collection for anthracnose 
resistance. Among the cultivars screened, No. 86, No. 37 and No. 35 
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(Anon.. 1961) were apparently resistant or tolerant to diseases especially to 
anthracnosc. and high yielding. Attempts were made to select from Mutike 
4. and four ant hracnose-rcsistant lines were selected and bulked. In one 
quarter ol an aci. plated -%ith Baiija, 13 plants showed resistance to 
anthracnosc. Ilhcse crc grown in progeny rows and artificially inoculated 
using diseased hcan stra\%. Five lines were confirmed resistant, three of 
which ,crc bulked to Ior1 llanja 2,which matured earlier, outyielded the 
original lanja and was resistant to all anthracnose races except the gamma 
race. 

[he hybridi/ation programs have all been geared towards the four 
objectives listed (page 171). In the first hybridizaltion program, a cross 
between Banja 2. resistanot to anth racnos:e, and No. 15, a palatable line, was 
made. Av. o prormising lines were obtained which were subsequently crossed 
to No. 77 lor 1tood seed characters and resistance to angular leaf spot, and 
to No. 78 lor vigor and resistance to angular leaf spot ( Leakev, 1970). [he
segregating piogentLs froma these crosses gaxe rise to a number of 
promising Imcs ma ny ol which ci he Iound in the breeders collection. 
Lines K I2 K I8. K 19. K2(. and K28, which outyielded Banja 2 (Tables 10, 
11) \ ere ,elected It 'hese crosses. 

Mutik( 4 v hich had at one time been one ofthe recommended varieties 
with desrable large seeds and field tolerance to most diseases was used as a 
cotrtmon pa rent to which Banja 2, No. 77 and No. 78 were crossed. In 
addition to donating resistance to anthracnose (Banja 2) and to angular
lcal spot (No. "77 and No. 78) tlanja 2 and No. 77 \%'ere also used to lighten 
the seed coat of I tltike 4 to that of the desirable red mottie bean. The 
resultant I-r generations were crossed to each other. Line K25 was selected 
for its outstailding resistance to all races of anthracnose occurring in 
Uganda. 

In I 163-64 an attempt was made to form a type ofcomposite cross with a 
wide genetic base as isdone in outpollinatcd crops. Twelve cultivars: three 
black seeded. vigorous, disease resistant types; three popular food types;
three .mported large seeded, determinate types; and three good quality but 
disease-susceptible ones were crossed in pairs. Crosses were then made 
anong the [- and FI2 generations. lhe resulting population was left to 
breed naturally lor three generations giving rise to what was looked at as a 
panmixia population. [here was no outstanding line from this cross, but 
the few selected ones were useful breeder material for their wide genttic
base. Leakey (1970) made diagramatic illustrations for all the crosses 
mentioned above. 



Table 10. Variety trial and yield results in bean districts, 1970. 

Bean 
variety 

% of 
Banja 2 

Yield (kgr ha) 

Mubuku Bukulasa Kawanda Namnulonge Namyoya \abbango Kibale Aduku Abi Mean 

Banja 2 100 1899 607 426 952 1356 1546 665 317 152 785 
K 12 111 1763 727 542 1134 1492 1W I - 347 152 870 
K18 110 1899 773 607 1068 1627 1627 489 44? 149 861 
K 19 110 1356 806 727 1242 1763 1587 569 529 149 h65 
K20 118 2170 708 537 1102 1763 1831 692 401 124 925 
K22 106 1899 741 800 1050 1527 1410 '29 206 136 833 
K23 112 1899 876 735 1031 1492 1574 - 204 105 883 
K24 112 1763 764 724 1022 1763 1438 241 155 878 

LSD 5%7 256 NS 93 90 187 NS NS Il1 NS 

Souro,: Botany Annual Report. Kawanda Research Station. 1970-71. 



Table I1. Variety trial and total yield rtsults, bean districts. in second season, 1972. 

Bean 

variety 

Yield (kg ha) 

- .... 

- - 7D 

Banja 2 

K28 

K19 

K20 

KI2 

K18 

K17 

K22 

=~ 

909 

1032 

963 

990 

515 

1003 

731 

692 

= 

1440 

1769 

1906 

1847 

1606 

1603 

1654 

1901 

Le 

2034 

1370 

2007 

1831 

1288 

1654 

1112 

1208 

" 

z 

1926 

2781 

2495 

2238 

2455 

2509 

2103 

2075 

~~0 

697 

770 

823 

825 

718 

650 

820 

732 

949 

922 

949 

896 

841 

896 

976 

922 

-

(180 

1343 

1289 

1274 

Ii2 

1031 

949 

760 

E 

27 1 

434 

353 

325 

285 

-: 

755 

1010 

961 

1145 

857 

S14 

461 

,(.; 

407 

340 

447 

516 

289 

289 

-

1845 

1926 

2007 

2170 

2170 

7IS2 

1845 

1926 

:.4= 

j: 

1112 

1167 

1085 

IOS5 

976 

867 

896 

407 

<< 

457 

388 

315 

105 

163 

399 

321 

157 

< 

59t 

,51 

596 

665 

61! 

o I 

705 

705 

-. 

1045 

(I, ' ' 

158 

I111 

1075 

1074 

1020 

974 

954 

1074 

1087 

1031 

1050 

959 

100 

114 

111 

107 

103 

103 

98 

94 

100 

113 

114 

108 

Ill 

101 

LSD 5% 

C. V. % 

217 

18.6 

211 

9.49 

353 

17.5 

312 

10.5 

NS 

14.4 

NS 

9.6 

271 

10.5 

NS 

43.3 

2z' 

25.6 

NS 

19.1 

NS 

13.0 

138 

37.1 

NS 

19.4 

Source: Botany Annual Report. Kawanda Research Station. 1972-73 (unpublished). 



,an Prodtwi i,In gulda 175 

The crosses from 1961 to 1966 have formed the nucleus for further 
improvement. In 1969 single crosses were made between two lines selected 
from the 1963-64 hybridization program and eight lines from 1964 crosses 
of Banja 2, No. 15, No. 77, and No. 78. The best lines from this program are 
included in the collection from K71 to K105. Table 12 shows their 
performance in evaluation trials its compared to K20. 

In 1971 Mukasa tried to further improve the yield, general resistance and 
palatability of K18, K19, and K20. fie used Leakey's selection No. 345 and 
K25, both of which have similar characteristics. Single crosses were made 
and the pedigree method was used in selecting from the segregating
progenies After only four to five generations, seven improved lines were 
selected as follows: line KI ll from cross No. 345 x K20, lines K 112, K 116,
K119 and K1121 from cross No. 345 x K119; line K 114 front cross K25x K18;
and line K 113 from cross K25 x K20. Unfortunately, it has been very
difficult to obtain reliable figures from the districts, but whenever data 
were available, all these lines have outyielded K20 in cveiy season at 
different locations. Fable 13 gives yield figures of the preliminary yield 
trials at Kawanda. 

In addition to Kawanda, Makerere University has also been working on 
bean breeding since 1967. In that year Leakey (1970) used some lines from 
the Kawanda hybridization program for testing at Kabanyolo at high
fertility level and low disease incidence. 

The superiority of K20, however, was not superseded by these selections,
 
and a hybridization program was then initiated. Later, an induced
 
mutation program 
was started in 1972. The performance of some of the 
elite selections in this program is shown in Table 14. 

The trial at Kawanda was planted in very wet weather up to flowering;
then dry conditions set in. The initial wet growing conditions encouraged 
rust and angular leaf spot diseases, and the dry conditions at poddingtime
resulted in the observed reduced yields normally expected in the first rain 
seasons. Tie second rainy season at Kabanyolo was dry initially and 
became wet after flowering. Fhe plants could not benefit from the wet 
conditions, especially those that had started flowering, resulting in low 
yields. The first rain seasons of 1978 came earlier than expected and then 
disappeared resulting in abnormally low yields at Kawanda. 



Table 12. Variet\ triai and -'ield results in bean districts. second season. 1973. 

Bean 

variety 
Yield (kg ha) 

Z 

K20 
K79 
K84 
K71 

K85 
K88 
K86 
K83 

K20
K77 

1036 
1818 
175i 
1538 

1411 
1460 
1582 
1520 

1069 
!514 
1508 
1386 

1206 
i176 
1302 
1178 

807 
987 
1017 
777 
658 
807 
718 
867 

680 
738 
557 
724 

613 
448 
473 
434 

1819 
2298 
1613 
1656 

1532 
1532 
1301 
!263 

889 
908 
715 
818 

748 
565 
476 
370 

413 
671 
413 
498 

511 
470 
579 
470 

1634 
1995 
1625 
1737 
1680 
1478 
1248 
1283 

E S. 

1043 
1366 
1150 
1139 

1044 
992 
959 
923 

K78 
K70 

1272 
1549 

953 
979 

1166 
1674 

1130 
1400 

K76 
K80 
K82 
K75 

1411 
1367 
1291 
1286 

842 
1169 
953 
842 

1913 
1375 
1614 
1614 

1288 
1303 
1286 
1247 

940 1182 1076 1066 

LSD 
C.V. 

3% 
% 

448 
10.7 

164 
9.8 

NS 
26.2 

359 
2.2 

341 
16.2 

359 
19 

268 
18.7 

302 
16.7 

1125 

NS 
24.7 

815 

388 
20.4 

1136 

68 
19.6 

1025 

Source: Botany Annual Report, Kawanda Research Station, 1973-74 (unpublished). 
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lable 13. Bean yield trial at Kawanda. 1973-74. 

Bean Yield (kg, ha) Average 
variet , 

1973, 2nd. 1974, Ist. 1974, 2nd. 

K20 1375 1866 1208 1483 

KIl 1938 1733 1300 1657 
K112 1812 1983 1325 1706 

K113 1980 2183 1616 1926 

K114 1002 2208 1500 1770 

K116 1458 1858 1766 1694 

K119 1442 1800 1225 1489 

K121 1602 1958 1433 1664 

Souice. Botany Annual Report. Kai, anda Research Station, 1973-74. 

1 ahle 14 Secl and piotcin yield td selected Ilaia 2 mutants and eottrols at two testing 
cntiers, 1972. 

.Iear 
variety 

Seed 
KtKahanyolo 

,icld (kg ha) 
Kadail 

Protein .ield ('j) 
Kabanvolo 

2nd.rain Ist.rain st.r ill Ist.ram ist.ain 
1977 1978 1977 1978 1977 

Ilanja 2 * 887 568 11501 558 23.4 
K20 ** 735 272 1218 55(1 -

Rwanda 9 )700 1010 1025 350 25.4 

B 17 2 3 5 1057 1170 2991 64 24.2 
I II 2 5 2 609 1101 1075 566 24.2 

B 21 2 12 805 1509 1125 316 22.8 
B 14 1,3 618 975 - - 23.7 
B 7, I 599 975 23.9 
B 7 1,2 638 899 24.2 

B I",p3 I 1163 1128 24.2 

• Parental line 
* (ontrol varieties 

Source: Rubailayo. P.R. 'Ihe performance of Gainnia-ray induced mulants of three pulse crops In: 
Seed Protein Inproveient by Nuich'ar Technique, IA IA, Viena, 1978. 
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Haricot bean breeding. Itaricot beans have not received much attentionin LJ . Most selection work of rust-resistant types was done inIanarni and their selection, Mexico 142, with seed acceptable forCanning pturpOCI. was introduced in Uganida in the late 1960's. 

Makcrcrc has a program to improve the Mexico 142 seed protein andyield thriogh hyridi/ation and induced mutations. Under the mutationprogram. Mcxico 142 sNas trcated with gamma rays, and among thesupcior tines obtained arc 7 2 2 4,7, 7,6/3/3, 14,4/1/7, 7/2/20 and72 3S, %hich pir cd tigh yielding (fable 15) and resistant to rust.tintort unaItCo. i,u %Ce shown susceptibility to bacterial blight. 

Lxplanations glven in connection with lable 14 also apply to theseresults. In) both t;bles instahility ot pertorniance by di~ferent mutants andxaricties is obions indicatiiig thIe high inluencC of the environment on
genuotypic perl or rllce. 

I ,Ah 1 I " mlc Ld I)I'1CIII \lcld rl ,ected M.coxlCO 142 m nitils alnd controls at two 
IcsomIg cclII.ir 1977-7X. 

\an ct. Sccd ',Lcld (kg hat I'rotein yield (t,')
K htullKu KKimnndahanvoatt 

2n1d.latn kM1j 1111 lsl.lamr Ist.jaun 

1977 197h 1977 1977 1978 

Mcxco * 622 2224 583 50(1 26.5Kabacura* 133) 315S, 991 583 2 .5
Nep2* * 
 S17 3071 1233 583 26.5
7 2 20 738 2625 1000 683 29.37 2 2 14 3 41 136s 925 725 29.37 2 38 9o7 205 1083 614 29.57 2 2 4 7 732 1796 1258 783 28.521 2 20 IlS-I 2464 1073 708 28.221 2 14 4 2 1128 2493 983 750 27.024 4 7 873 1764 1300 658 29.0 

* C n c ritic, 

SOljCC I<R1rhlIrI r 197S. rqra'r. 

http:cclII.ir
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Bean pathology. As soon as it was observed in 1960 that disease was a 
major factor liniting production, a pathologist was appointed to work 
alongside the breeder. lie first carried out a survey and identified the main 
bean diseases and their causal organisms. Lseful cultivars in the collection 
-as determined by the breedcr wcre periodically planted in different 
parts of the country. Presently 220 cultivars are included i this trial. Its 
purpose was then and still is (, study and keep a watch of the changes in 
disease incidence and secritv on the different cultivars. In particular, these 
trials are used to detect new anthractiose races. 

Fungicidal sprayirg tiaIs %tcrccond ucted and yield gains were obtained 
though sometimcs Insignificant. Sirnbwa-liunnya (1972) conduced a 
fungicidal spraying experiment and reported that of the four fungicides 
tested for control of beai diseases at Kawanda Research Station, l)ithane 
M45 (zirc + naneb) was tihe most effective at the rate of 3.4 kg;iha. This 
Dithanc M45 treatment gave the highest increase in yield which amounted 
to 135% and 43l( over the control during the first and second trials, 
respectively. 

In recent yeats, Se ngooba (unpIblished ) carried out a series of angular 
leaf spot-lu ngicidal control experiments tising Dithane M45, lrestan 60 
(triphenyl-tin acetate) and lienlate [NiethlI (butilamine carbamyl) 
benzimidazole carbarnate ]. Culhivar lianja 2 was used, and the variables 
were rate, frequency and number of applicaions; with each of the three 
fungicides the most effective control was given by the weekly applications. 
The best treatment wa:; with Penlate sprayed at the rate of I kg/ha during 
the three seasons the trial was in effect. Tlhis reduced the number of 
IPhaeoisariolpsis griseola lesions per leaflet to 0.7, 1.7 and 9.5 as compared 
to 89.7, 32.4 and 56.0 which were recorded on the controls. Spraying was 
started at two weeks from planting and the number of applications was 
varied from one to seven, lHie plants sprayed at least four times with either 
Benlate or Brcstan 60 or those sprayed five times with Dithane M45 had 
significantly less disease than the controls. A slight infection of rust and 
floury !eaf spot (Ramulariaphaseoli) developed on the crop; the disease 
vas effectively controlled by all the three fungicides while rust was only 
controlled by Dithane M45 and lBrestan but not by Benlate. The yield data 
revealed no significant difficrenccs in yields of the plots tinder different 
treatnents. It was concluded that it was not economical to use fungicides 
on Banja 2 under Kawanda conditi,.,ns. 

Research on pathological aspects was first centered on bean anthrac
nose. Specimens were continuosly collected from different parts of the 
country. lhe isolates so obtained were typed using Schreiber (1932) and 
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Hubberling (1961) differentials in order to establish Colletotrichum 
lindemuthianum races present in Uganda. Leakey and Simbwa-Bunnya 
(1972) reported that the Uganda results tend to confirm the separation of 
races into two major groups: I) a group comprising Alpha and the related 
)elta races is pathogenic chiefly on small-seeded viny and indeterminate 

bush Cttltivafs; 2) a group of Beta and the related more virulent Gamma 
races which is mainly pathogenic on determinate bush cultivars especially 
those with large seeds. Presently it is the pathologist's task to collect and 
maintain isolates ol these anthracnose races and test the breeder's 
promising lines whencvc- requested. 

Some work has also been done on the epidemiology and control of 
angular leaf s;pot. I he variation in the pathogenicity of the causal 
organisn, the transmission and the effect of environment of the 
development (f tihe disease have been investigated. Results indicated much 
variation in the pathogenicity of a iumber of P. griseola isolates. However, 
it has not bc confirmed how stable this variation can be.The fungus has 
been found to be seed borne and straw borne but the main source of 
inoculuni appciared to be tile volunteer and off season crops. The disease 
development \was favored by both high relative humidity and rainfall, and 
the best tcmperatur,, as determined by both laboratory and field studies, 
was around 23-27 30 'Cwas found be('C; too high for this disease. 

Other than selection. no work has been done yet on rust and the bacterial 
blights in the Rccarch Division. llowcver, Howland and Macartney 

1906) collected rust samples from Uganda, Kenya, and Tanzania. The rust 
isolates were types using Dr. Zaumeyer's differentials (obtained from 
Beltsvillc) and eight races were identified. Six of these races were found to 
occur in each of de three countries, often together in the same locations; 
more than one race may be found on one plant. 

Seed Production and Distribution 

In l968 the (ioverntnent of Uganda initiated efforts with the assistance 
of the British (iovcrnmnit to set up a Seed Multiplication Scheme (SMS); 
beans have been one of the main seed crops handled under this scheme. The 
brccders Who are actually government breeders, release their varieties 
through INational Rescarch Committee and the variety is handed over to 
SMS xWinch is also government run. Material goes through the traditional 
process of classification as foundation, registered and certified seed before 
it is eventually purchased by flitmers for commercial production. 
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At the time of initiation of the project, seed production, except for 
foundation seed. was done under contract with private growers and under 
supervision of SNIS officials. [hc growers would be given seed. assisted 
with ploughing their farms, and the harvest was collected by SMS for 
processing. This system worked reasonably well for some years until about 
1974 when most of the seed was lost to the open markets due to the price 
difTerential. 

Since 1977, the seed has been produced on government seed farms 
operated by SMS itself. [he main problem resulting from this system was 
the lack of multiplication seed. [he situation was worsened by the 
Liberation War, at which time SNIS suffered severe damage. The dry seed is 
processed hy the seed factory, where seeds are cleaned, graded, and dressed 
with Fernsan-I) (a fungicide-insecticide containing [hi rainand gamma-
BHHC) and packed for sale or further fi ultiplication. The seed is marketed 
by the Uganda Cooperative Central Union, a f'armers' primary association 
through which, it is anticipated, the seed will reach them. Pricing of the 
seed is periodically reviewed by a seed pricing committee which is formed 
by the SMS management, Union officials, IDepartment of Agriculture 
officials and a farmers' representative. [he bean seed is Currently packed in 
a 7 kg pack which sells at U Sit -47.50 and plants 0.1 liectare. 

It is estimated that 500 tons of bean seed would be required to meet the 
annual demand. The S I S has n,:ver been able to meet more than a fifth of 
this due to various problems.* Recently, however, the Uganda Govern
ment and the Eluropean Economic Commission have worked out a 
program to boost seed production, which should improve the situation. 

Achievements 

- The breeding program has made available to fmarmers two improved 
high yielding and acceptable disease-resistant cultivars. There is promising 
and higher yielding material in the pipeline. 

- lhe variation in the pathogenicity of bean anthracnose, angular leaf 
spot and rust-causal organisms, as they occur in Uganda, is fairly well 
understood. 'he screening for resistance to anthracnose and angular leaf 

'SNIS problems lc again a reult of tihe "economlic wai": transport for seeds atnd sectIinspectors became 
increasingl difficult; labor was difficult to obtain as many workers acquired former Asian shops and 
rnoscd to the city or sinall roluce Marketing Board, SNI S kas also offering low prices totowns. Like the 
growers as conipared to thie open market. 
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spot can therefore be done under artificial conditions and the results are 
obtained faster than in field conditions. Unfortunately, in the case of rust
isolates of the various races and differentials are not available. 

- Ihough not yet exhaustively, the use of fungicides and insecticides has 
been evaluated and suitable procedures have been identified. 

Future Plans 

Pathology: More %ork will be carried out to establish or to keep track of
the ,ariiation in pathogenicity of the organisms causing the important
diseases il the cOuntrv. Rescarch will be carried out also to identify faster 
methods for testing breeder lines for disease resistance. 

Breeding: l)cvclopincnt of high yielding, disease-resistant varieties with 
inproved protein content and quality, cooking quality and better plant 
architecture. 

Agronomy: Research onis nceded optimum populations in relation to 
spatial arrangement and density. Intercropping trials will be revived, as 
well as fertilizer trials. Chemical weed control methods will be looked into. 

Effects of planting dates will be investigated in connection with the 
nitrogen flush which occurs during the first two weeks of rainfall. 

Extension: Demonstrations on selected farmers' plots will be done using
the diamond method so that the rest of the population can see the benefits 
of improved technology: 

Traditional method
 

Improved technology, Improved technology, 
poor variety improved seed 

Poor technology, 
improved variety 
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Summary 

Beans are one of the main food crops in Uganda. They are an important 
source of protein since animal protein is limited and expenaive. A wide 
range of land races and improved cultivars are grown in association with 
other crops no irrigation is used. Beans are eaten fresh or dry or sold 
locally. Ihere is little export of this product. 

The main Iactors limiting production are the use of unimproved seed, 
incidence of diseases and pcsts, poor agronomical and cultural practices. 
Research on those problems has been done but not exhaustively. The beans 
research program has been involved inproducing acceptable high yielding,
disease-resistant var'ties. A great emphasis has been put on isolating and 
idcntifyiiig disease-causing organisms. Some work on haricot beans 
involving the use of inutagenic agents has been done at Makerere 
University with some promising results. Unfortunately, the breeders' 
material has not spread widely due to seed production problems. 
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Bean Production in Zambia 

W.M. Naik 
R.K. Chungu 
O.M. Chibasa 

Importance of Beans 

As it is the case in other developing countries, the importance of protein
in the hcman diet in Zambia cannot be overstated. While animal protein is 
available, it is oiten beyond the financial resources of most of the Zambian 
population. In this context, the importance of edible legumes as scurces of 
protein as well as otht:r nutritional requirements is evident. 

Legumes are grown throughout the country, the most common ones 
being groundnut (Arachis hypogaea L.), groundbean or bambara 
groundnut ( i'oandzeia suhierranca), cowpea ( Vigna sinensis) and beans 
(Phascolus spp). Ilie popularity of beans among the population is 
underlined by their ubiquitous presence in most markets as well istheir 
very high prices. 

Recognizing the importance of beans in the local diet, the Government 
of the Republic of Zambia embarked on an ambitious breeding program in 
the early sixties to develop suitable varieties for production. Recently in 
1978 the Ziovernment took another important step to boost production by
liberating market prices of beans and bean seed. 

Types of Beans, their Introduction and Distribution 

The most widespread bean is the common or field bean (Phaseolus 
vulgaris L.). Apart from occasional variety introductions, most of the 
available varieties were imported from South Africa or from neighboring 
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countries and Europe. Smallholders in the villages grow their own mixed 
strains and very occasionally pure stands of white, speckled sugar or yellow 
sugar beans. The officially recommended variety Canadian Wonder (first
introduced by the Chitambo Mission about 1937) was never really accepted 
by the Zambian farmer. This is riot surprising as the variety, originally bred 
as a green snap bean, has poor cooking qualities as a dry bean. Various 
speckled sugar bean strains for use as dry beans, and Victory and Long 
lorn as snap beans. were also available. 

Beans were in evidencet in the North and Northwestern provinces, and 
practically absent in the South. They appeared in the Eastern, Central and 
Sothern provinces in the sixties. Thus beans are currently found in almost 
all areas of Zambia (see map). 

Bem'Crop Environment 

Bean varieties have been selected primarily for high rainfall areas (1100
1500 mm per year) mostly in the North, although the crop is planted in 
lower rainfall areas (700-1000 mm per year). The altitude, rainfall, 
temperature ranges, and soil types it, the different bean production areas 
are summarized in I abic I. 

Bean Cropping Systems 

Cultural practices. Beans are grown either under improved management 
on a ,ommercial basis or under traditional management as a subsistence 
crop. The time of planting varies according to location but it is usually 
between the beginning of December and the end of February, Commercial 
produLtien practices are detailed in Advisory Sheet No. 10(Anon., 1979). 
Under traditional management, oxen or hand cultivation by hoe are used. 
There is no specific planting time as long as sufficient soil moisture is likely 
to be available. The main crop is planted during the rainy season, while a 
dry season crop is not unusual, especially in "dambos" (depressed areas of 
high moisture content). The crop is grown mostly on ridges or mounds, 
usually intercropped with maize (ZTa lnays L.), sweet potatoes, groundnuts 
(Arachis hvpogaea L.) or cassava (Manihot esculenta). Fertilizer is not 
applied, and the plant population varies considerably. 

Farming systems. At the commercial level beans are grown as a sole crop
in rotation with other crops, while in traditional systems it is intercropped 
with maize, sweet potatoes, groundnuts or cassava. To improve soil texture 
and nutrient content traditional farmers incorporate grass into the soil. 



Table 1. Bean crop environment in bean growing provinces of Zambia. 

Province Altitude Rainfall Temperature (C) Soils 

Maximum Minimum(mast) (rnm) Mean October July Octobei July 

Northern 1200-1700 1100-1500 17-22 30-32 15-21 15-17 8-12 	 Strongly leached red clays, 

red brown loams or sandbelt. 

Central and 
Southern 100-1300 750-1000 22-30 30-35 20-25 15-23 5-10 	 Sandbelt, red brox'n 

loams, red and black 

clays (moderately leached) 
Copperbelt 1200 100-1500 17-22 30-32 22-25 15-17 5-7 Leached and sandbelt 

Eastern 1200 90(- 1100 20-25 30-35 22-27 15-20 7-12 Red brown loams or 

sandbelt. 
Source: 	 Soils and Weather Maps, Soil Survey Unit, Mount Makulu Research Station, Chilanga. Zambia. 
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Irrigation. Itis primarily used by seed growers who avoid rainy season 
plantings in order to minimize disease problems. 

Production, Trade, Storage and Utilization 

Producing areas, yield levels, production statistics. Major bean 
production is in the high rainfall areas o!the Northern and Northwestern 
provinces followed by medium rainfall areas (700-1100 mm) in the Eastern, 
Central and Southern provinces. 

Yield, vary with iype of management applied. In traditional farming 
systems yields average 400-600 kg, ha, while improved management can 
boost them to 800 kg ha. Under commercial management, expected yields 
vary between 800 to more tha ,i 1000 kg, ha and some go as high as 1000
2000 kg,ha. 

Production statistics (lable 2) of marketed dry beans are not 
representative of actual production because a considerable proportion of 
the beans never reaches the National Agricultural Marketing Board or 
Provincial Cooperative Unions as the beans are either locally consumed or 
marketed. 

I able 2. fiean production in dilferent provinces of Zambia for the period 1911-78. 

Province I'rod uction 

!:11971-" total [lci )car 
____M( I 

Central and
 
Lusaka 172.64 
 9.60 21.51 

Copperbelt 36.72 2.05 4.59 
Eastern 282.69, 15.78 35.34
 
I.uapula 67 77 
 3.78 8.47 
Northern 956.52 53.39 119.57 
North Western 41.49 2.32 5.19 
Western 53.10 2.96 6.64 
Southern 181.35 10.12 22.67 
'Iotal 1191.72 100.00 223.97 

Source: Department of Agriculture, Annual Report of the Extension Biranc,1978, L.usaka, Zambia. 
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In 1976, 626 tons of preserved beans valued at Zambian Kwacha* 
311,000 were imported (Annual Statement of External Trade, Central 
Statistics Office. Lusaka). Thus, production isstill far short of the demand. 
In the Third National )evelopment Plan of the Republic of Zambia, the 
total interal demuaid for heans hy 1983 is estimated at 21.000 t, while 
production is cstimated at 30.0(00 t. 

Marketing channels and prices. [he bulk of the beans produced is sold as 
dry beans. but green snmp beans are also marketed. Produce can be sold to 
the Natiollal AgriciItural Marketing Boafd or to the Zambia Horticultural 
C(_omanly.. ld iNidual farmers ca,, also sell their pi oduce to supermarkets 
or to individuals who resell it in open markets; farmers may also set up their 
own stalls at tlce open markets. As a result of high demand and short supply 
of beans, the price of dry beans has reached exhorbitant proportions. The 
latest price of dry beans in supermarkets was Zambian Kwacha 2/kg. 

In order to boost production and thereby stabilize bean prices the 
Government freed prices in 1978. 

Sto'ge practices. Home storage is piacticed on a small scale. Insect 
infestation and damage are avoided in various ways: by mixing beans with 
malathion dust (100 g or 0. 1(, a.i. per 90 kg seed) and placing them in a 
containcr or tight storae bin. 

Also, beans ate mixed with sand and placed in containers. The sand 
prevents movement of the insects thus precluding mating and subsequent 
laying of eggs. Injury from scraping with the sand leads to dehydration and 
eventual death. Beans are also treated with oil or ash and stored in a tightly 
closed container. They are less commonly stored in airtight containers: 
depletion of 'he oxygen supply leads to death of insects that may have 
gained access into the container at the onset. 

In la:gc sca'c storage. beans are packed in bags whose surface is sprayed 
with fcnotrothion or Pirimiphos-methyl, and stacked in a storage room. 
The room is funiigated with methyl bromide every four months. 

Utilization. While most of the currently recommended bean varieties are 
popular, consumers prefer certain types, soch as those which require 
shorter cooking time. Color prfeferences are for white, yellow and speckled 
sugar beans. 

* I Kwkadla = I 1 25 
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The different parts of the plant are utilized in various ways. Dry beans 
are boiled in different ways and consumed as such, or they are pre-cooked 
and preserved in cans. Dry beans are also utilized for the preparation of 
"kachasu", a distilled alcoholic beverage. 

Green, stringless beans are cooked in various ways. Beans are also 
consumed green, that is, near physiological maturity. Shelled green beans 
are boiled as a vegetable as aje the tender green leaves to which groundnut 
flour is sometimes added. 

Factors Limiting Production 

Biological 

Bean varieties. Before 1966,absence of any systematic varietal selection 
particularly for resistance to diseases made bean cultivation difficult. With 
the inception of the bean breeding program in 1966, and the subsequent
introduction of selected varieties ([ able 3) there has been considerable 
.mprovement in bean production. 

Diseases and pests. Diseases which can reduce bean yields in Zambia are 
listed below. The first six are probably the most serious: anthracnose 
(Colh'iotrichum linheinuthianuim), angular leaf spot (Phaeoisariopss 
griseola), rust (Uromyces al)l) :,':c'ulatus), scab (Elsinoc phaseoli), halo 
blight (svetdotnonas phase, .;), common blight (A'antholnonas 
phaseoli), root knot nem...ode (Me joidogyne spp.), leaf spot (Alternaria 
sp.), target spot or Ascochyta leaf spot (Ascochytaphas(oloruni),mildew 
(Oidium sp.), ashy stem blight (Afacrophomina phaseolO, and collar rot or 
Southern blight (Sclerotium ro,fsi). 

The most important bean pests are: beanflies (Olphion'ia spp.) which 
can greatly reduce stands, and leaf eating beetles (Mylabris sp.). 

Nodulation. Inoculum application with Rhizohium strains is not a 
recoima ended practice at present. Limited experimentation during 1970
71 did . ,ggest that inoculum application could be beneficial at low rates of 
nitrogei, application. The Soil Microbiology Section proposes to carry out 
Rhizobium strain selection for beans. 



Table 3. Bean varieties introduced in Zambia and released to gro%%ers after a brief selection. 1966-1970. 

Variety Origin T%pe F-nvironment lDisease susceptibilityz Expected yield 

(kg hal 

Misamfu Local Sugar bean High I.: 500- 800
speckled sugar (commercial rainlall Susceptible M: 800-100 

seed) 
H: 1o(0-I 500 

Misamfu South Africa Stringless High Resistant to anthracnose; 1: 5o0- s0stringless snap bean rainfall susceptible to all others %I: ,00-1000 

th: 1000-1500 

Mexican 142 Kenya Canning High L: 50(- OO 
dry bean rainfall Moderate resistance M: S00-1000 

H: 1000-15 W 

White Germany Large grain Low Susceptible (but early L: 500- 800
cooking white cooking -,an rainfall maturing) M: 800-1000 

H: 1000-1500 
I High rainfall= 1100-1500 mm. medium rainfall = 700-1000 mm; low rainfall =300 mm.
 
2 Disease susceptibility to rust. anthracnose, and angular leafspot.
 
3 L,NI. H = .ow, medium or high management, respectively.
 

Source: Sarmezey. A.A.V., 1977a. 
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Socio-economic and Institutional 

Ihe most important factor limiting bean production is the non
availability of seed. Beans are widely popular as a highly nutritious food 
and sell at very high prices on local markets. This facto;r coupled with 
hitherto low prices for seed did not encourage growers to produce bean 
seed. 

The presently recommended varieties are primarily adapted to the high 
rainfall areas of the Northern province. Research is needed to introduce 
bean varieties suitable for the medium to low rainfall areas of the Central 
and Southern provinces. 

Description of Country Bean Program 

A systematic introduction of bean varieties began in September, 1966. 
Before Oiis, varieties were introduced into the country by non
professionals, and some materials were brought in from South Africa for 
inclusion in experimental trials. Experimental work primarily concen
trated on such factors as plant population, method of planting, seed 
dressings, and fertilizer requirements. 

The objective of the bean breeding program since its inception in 1966 
was to produce high yielding varieties which at the same time were 
acceptable to the Zambian consumer. 

At the beginning of the breeding program, v;trieties were obtained from 
Europe, South Africa, Uganda and entered into the variety collection for 
initial screening under the high rainfall conditions of the Northern 
province. It soon became clear that varieties susceptible to anthracnose, 
angular leaf spot and rust would not succeed in the Northern province
conditions. Ihe breeding program that followed aimed at producing
varieties with low disease susceptibility, acceptable quality and yielding 
capacity. lo this aim a short-and long-term approach was adopted. In the 
short-term approach, single plant selection massand selection methods 
were used to identify established collections for early release. After a brief 
period of selection, four varieties were released to the growers (Table 3). A 
long-term hybridization program was initiated to produce a small-to 
medium-sized white grain bean and a medium-sized speckled sugar bean 
for dry consumption. 

An agronomy program was started in 1969 to supplement the 
breeding work. This program seeks essentially to investigate nutritional 
requirements, planting density, management and cultural practices, disease 
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and weed control, inoculation, crop rotations, and varietal aspects ofproduction under the different soil and climatic conditions found in 
Zan bia. 

The nutrition trials have established the importance of nitrogen,
phosphorus, and residual lime in most areas of Zambia, and of sulphur attwo experimental sites. Disease control is done primarily through varietal
resistance, while herbicides are recommended to control annual grasses
and most emerged, broadleaved weeds. Cultural and management
practices have been discussed previously, and detailed results of the trials
conducted arc given in the Research Memorandum No. 20 of the
Department of Agriculture. At the moment the bean program consists of
variety trials at different locations and an intercropping trial with maize. 

Seed Productiop and Distribution 

1he Seed Services within the Research Branch of the Department of
Agriculture are responsible for all seed production according to theregulations laid in Seedsdown the Act. Seed Services receive the
cooperation of the Zambia Seed Producers Association in seed produc
tion. The processed the Servicesseed is on Seed farm, and after

certificat ion it is sold to the National Agricultural Marketing Board which

distributes it. [here 
 are no private seed companies involved in seed
 
production and distribution.
 

The rules and standards for bean seed certification are: Parental seed:

basic or certified seed; minimum field inspections: one or two after harvest;
isolation: 50 m; previous cropping: no beans ducing the previous 12

months. Field inspection: no more 
 than 0.1%) undesirable plants, atvegetative maturity; no more than 0.1% plants infected with seed borne

diseases at or alter flowering. Seed inspection: seed to meet current

phytosanitary regulations; minimum purity: 99%; minimum germination: 
80%. 

Achievements 

The bean breeding program introduced four varieties suitable for
production (Table 3). Another introduction in 1977 was variety Copperbelt
609, a cross between Nanzinde x Tengeru which14RR, needs further
testing. It is a small, white cooking bean, suitable only for the high rainfall 
areas. 
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The Nanzinde variety is recommended as a standard variety for 
agrotechnical experiments. It is high yielding with small, flat to round 
grain, dark red in color and with a black eye. It has low susceptibility to 
diseases but poor flavor; thus, it is not popular among consumers. 

Bean yields have been raised. In experimental plots dry bean yields of up 
to 1110 kg/ ha have been recorded, with the highest yielding varieties 
averaging 1416 kg/ha. Agronomy work has resulted in production 
recommendations (Anon., 1979). 

Production of bean seeds has been standardized and centralized under 
the Seed Services. 

Future Plans 

Research on beans has yielded useful results and at the same time it has 
highlighted the following areas needing further work: breeding for multiple 
resistance to diseases and pests, selection of suitable varieties for low 
rainfall areas, inoculation with suitable local strains of Rhizobiun, mixed 
cropping with beans, suitable small scale equipment for planting and 
harvesting, extension services to promote bean production. 

Summary 

The most widespread bean in Zambia is the common or field bean 
(Phaseolus vulgaris L.). It is consumed primarily as a dry bean which is 
boiled before eaten. 

Bean production is mainly concentrated in the North, although some 
production is found almost everywhere in the country. The altitude in bean 
growing areas ranges between 1200 and 1700 masl with an annual rainfall 
of 700-1000 mm in some areas and 1100-1500 mm in others, mean 
temperatures are between 22-25°C and 17-22°C, respectively. Soils are 
strongly to moderately leached, red or black clays, red brown loams or 
sandbelts. Improved management is applied in commercial operations, 
and traditional management at the subsistence crop level; in the former, 
beans are grown as a sole crop with fertilizer, herbicides and protective 
chemicals; they are usually part of rotation schemes. Expected dry bean 
yields under high manageir-nt may reach beyond 1000 kg/ha. Under 
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tWt'i~nat i .'l~l~[ acerient beans grown prima'i!v, as mixt-d crops,
add~tional .'n1ults;Ire usually 'lot applied, and th,." .acti, : eld averages 6X) 
k.LuIi.. 

W\hilc pii dutl lln slat" t,.s tre ,iot aaiI ita lc, the I fil( National 
)e, ehoptet l'liti estdiit,, ,1ry bean demand by 1983 at 21.000 tons and 

pwci ctioll at 30.)00 , 

Bell, '''! r Kt".d titi ouch tm t ..Il 5 ion' \ric:+u l N,duikeling Boaid 
Oftitl1 i :ih\ bi Ii t)vdiCCj, itopenl riitarke s A tcr !arcst hcansa1 ,b, 
st+tcd i .,lt , t1 lhis tPii \ ',1,\Ith the addt.ion of sand, ashi or 

;:1,11it'i[1 Il" !,d i'.i;e.I ttll ).I alcStOitiW c iII pj te hiags w iIich 
arc (Iitilaiw ituI'cd \kith eltiotrotlhim of Pirintiphe:-iiet'hyl with 
s-,seutitgn ii:iatiMI lihC storagC Ia.tel\isllunLthyl bromide. 

Bean1'.il' t, 1 II t ed Ivyi1J.tiut lla c l-l lacttis, the n)",st Important oneb t cinIthe lloi-;I\ ,) lii 1t - il se\Cds d i, resullt roduction lags 
bChIlId te(1i( ttJ.l IIIlA ,,,itntlv prices tend to -eeCxhorbi' tntly high. 

Itiitli2id;t StttFest-i titE! I;et S iIs li d-uch diseauscs as altIthral nose,g('+//C,'It'
hII'
/1,1.mlithiantum), am lt l e[al src (, Ph/avotlsariopsis 
11. ola ) mild ltlwI /1 tl;'" ap+tvdiclll's)tt. I[tc nwI;s[ irnip'.+ insectant 

ct',.
hl.ch .:aiis catI ,eth tIpliats is the hcian!l%. f)p/hiomyia spp. 

fl
[ua;: i esu uti ii1 I0 \ n, the br,.ceding progran which within 
1tu1 \eatS Iei.is.d lotI hatl \arieics lotthe high rainlall (1100-1500rmm)
Norttetnj ttc Iaea hcredint pr,)gram fis concentrated on varietal 
select n aId h5 btiI'tioi to produce high yielding varieties acc(ptable to 

Sctd prodtiction is coo)rtrot!lcd by the Seed Services of the Research 
Branch and is sithjCCt to crp insp,.ection and seed certification rules. 

"InturC FICeding or ,kifl cont.eu1tralc on multiple disease and p',.st
resistance atd introdiution and ,election of varieties suitable for low 
raInfall (750-I 00 m) a reas. 

Ihe at,ttipi,. pmPram will ContiInue to investigate Rhizobium 
inoculation and tttixcd cropping s kstemls. 
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Summary of Country Reports 

Aart van Schoonhoven 

Country reports, containing the various aspects of bean production,were presented by Burundi, Kenya, Malawi, Rwanda, Tanzania, Uganda
and Zambia. Each of these reports was of high standard, containing awealth of information and data on the bean production situation in therespective country. Their authors deseive to be complimented for their
ellort. time and dedication to this work, which formed the true basis for 
this wo0kshop. 

The seven country reports can be summarized as follows: 

Importance of Beans 

Beans are an important and cheap source of protein with an amino acidcomposition complementary to that of maize, the staple food ofthe region.They are also an important carbohydrate source. In most areas in Eastern
Africa, beans are the most important food legume, with an annualproduction exceeding 1.5 million tons. Yields in the region range from 400
700 kgiha. 

Consumption ol heans is mostly in the form of dry beans. However,
green-shelled beans, tender leaves and green inmature pods, in that order,are also consumed. To a lesser degree beans are produced for the canning
industry in most countries, while Kenya and Tanzania produce seed for the 
export market. 

Besides direct consumption, beans provide cash income for the
producers, who are usually small holder farmers. 
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Bean Types Produced 
The majority of bean production in Edstern Africa is of the determinate 

or indeterminate bush varieties. The importance of the climbing types
increases with the duration of the wet season or with higher altitudes. The 
latter is usually accompanied by higher precipitation or moisture
availability. Climbing beans are particularly important in Malawi,
Southern Tanzania, Rvanda, lurundi and Northernand Western Uganda.
A major reason why climbers are not more widely grown is the difficulty of 
harvesting. 

Beans are thought to have been introduced by Spanish and Portuguese
traders in the 16th and 17th centuries, together with maize. In more recent 
years germplasm has been introduced in all countries from other areas of 
the world in attempts to improve local production. 

The consumer preference is for large seeded types, with small seeded 
o(cs least prelerred. Red, red-mottled, rurple-mottled or brown-to-light
brown mottled beans are preferred over other colors, while white seeded 
beans are preferred for the canning industry. The Canadian Wonder seed 
types are most preferred, followed by Calima types. Black-seeded types
have very low acceptance, although th~ey are found. 

Strength or rigidness of color and size preferences vary from region to
region and are less prominent in Burundi, Rwanda and Zambia where 
beans of a variety of colors are grown and sometimes mixtures are even
preferred. The;c is a strong market incentive for certain colors- however,
higher priced beans are sometimes marketed with less preferred types, in 
order to sell all beans. 

Production Environment 

Beans are produced under natural rainfall, and planted in such time as to 
mature and ripen at the onset of the dry season. Very little bean production
takes place under irrigation. In some areas, like Uganda, early maturing
bean varieties are planted any time soil moisture permits germination. 

Production takes place between 700 and 2000 masl, concentrated around 
1200 to 1500 masl. 

Production Systems 

Beans are produced mostly in association with other crops. However,
this varies greatly. In Malawi less than 6% of the total production is in 
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monoculture, while in Eastern Kenya monoculture is practiced in 40% of 
the legion. When beans are g,,own in assoiation, maize is the most 
common partner, while crops such as plantain, cassava, pumpKin, 
groundnut, etc., often share the field with beans. Those for seed production 
or the cimning industry are grown in monoculture. 

Planting densities are often below those recenlmended as optimal by 
experiment stations. The planting pattern is at random, and mostly in the 
same hill when planted with maize. The planting dates are adjusted to the 
initiation nd termination of the rains, which varies with the latitude. Most 
important regional plant.'ig dates are February-March and October-
November. I iciclorc. April and December are the best time for vizits to 
commercial bean fields in many areas. 

Weed control is considered a major production problem causing severe 
losses. Weeding is mostly manual and often coincides with other peak labor 
demands; labor shortages were frequently mentioned to occur, although 
intermediate technology may provide solutions. 

Harvest. Most cemmnionly, mature beans are pulled by hand. dried in the 
field, and threshed by beating the plants with sticks. lhe fresh green-shelled 
beans arc picked in several rounds. 

Trade. Production estimates for beans are very difficult to make a; only 
a small percentage of the total production enters the marketing channels. 
Post harvest price collapse was mentioned to occur. 

Reports state that 61% of the total African bean production takes place 
in five countries: Kenya, Rwanda, Tanzania, Burundi and Uganda. The 
highest per capita bean consumption in the world occurs in Rwanda and 
Burundi. with up to 50 kg legumes consumed per person each year. 

Storage. Storage technology is insufficiently deeloped, especially at the 
farm level although adequate storage facilities are available in some places. 
Normally. simple and inadequate storage structures are used, and losses of 
stored grain caused by insects are reported to be as high as 23%. 

Control of storage insects is recommended with 1%lindane or malathion 
powder, while more traditional methods include ihe use of ash or sand to 
fill up intergranular spaces, or to coat beans with vegetable oils. Tobacco 
leaves or dust mixed with stored beans were mentioned to reduce bruchid 
attack. 
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Consumption. Not only are beans grown with maize, they are usually
consumed together as wcll. It is common to soak beans to reduce cooking
time and thus save fuel. Subsequently tilebeans are cooked, sometimes
with various spices added, and eaten with or mixed with maize porridge or
dough. Also mai/c and beans are commonly cooked together. Small
children xkere reported to be led a mixture of beans, groundnut and maize,
to prevent -k' ashiorkoi ".(ireen-shelled beans and tender leaves are eaten 
cooked.
 

Factors Limiting Production 

"Ihe principal limiting factor to bean production is considered to be the
susceptibility of beans to diseases and pests, while production technology
and seed a aila hit iarc also important constraints to production 
increases. 

Due to consumer preferences, often the best disease resistant or highest
yielding variety cannot be grown. Diseases are the principal factor limiting
production as a large number of them attack beans, and their severity interms of yield reduction is high for most of them. The following list of 
disease pri: rities was summarized from tilecountry reports: 

Anthracnosc: It is considered the lost important disease by five of the
six countries (excluding BIurundi, Fable I); when each country listd theirfive most importan't diseases. anthracnose was mentioned six times;

angular leal spot six time,s (however, it was ranked as tile third'or fourth
 
most important): rust. live times 
 (ranging from second to fifth in 
importanic); 11M V four times; bacterial blight (probably excluding halo
blight) three times: halo blight, twice (however, in Kenya it is considered
the most iinportant disease), while Ascochyta leaf spot was mentioned 
once. Hos, exer, it is 'elievcd that 13CM V virus may be more important
than generally stated. Resistance sources to the above diseases are often
available, btt, not ia acceptable grain types or in proper combination with 
other diseases. 

Other diseases like bean scab do occur in Africa, but are not reported in 
Latin America. 

The bean fly is the most important insect pest. Resistance sources are
given in the literature, which are based on rapid secondary rooting. Aphids
and leaf leeding beetles are causing damage, but the extent of it needs more 
research.
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Table I. Disease priorities' given by each country. 

Country Anthracose Hlalo 

b~!3ht 

BCMV2 ALS2 Rust CBB 2 Ascochyta 

Kenya 

Malawi 

Rwanda 

Ian11ania 

Uganda 

Zambia 

3 I 

2 

-

2 

-

3 

4 

-

4 

4 

5 

3 

3 

4 

3 

5 

4 

2 

2 

3 

2 

3 

3 

2 

2 

i irst priort z 1, lok priority 5 
2 MI( = leian coiloifon mosaic vIus: ALSV =Angular leaf spot; CtiB =Cormoi bacterial blight. 

In general the farmer does not control diseases and insects with 
chemicals. Neither do farmers use disease-free seed, which contributes to 
the severity of diseases. However, participants from several countries 
stated that unavailability of certified seed was the main reason for not using 
it, and that farmers would use it if available. 

Other production constraints inude unreliable rainfall patterns, very 
low planting densities (possibly for reasons of moisture availability or 
disease avoidance), suboptimal association patterns with other crops,
including relative planting dates,inadequate weed control, and insufficient 
fertilizer use. Drought and the latter two are considered to be the most 
important production constraints after pests and diseases. 

Economic constraints to i.icreased production are very important. Often 
bean prices fluctuate too much to provide incentives to farmers to use 
additional inputs. On the other hand, in countries like Kenya, with high 
bean prices, farmers will not use inputs as the risk of bean production istoo 
high. If, for instance, drought destroys a bean crop, used inputs are lost. 
Government price controls have often acted as hindrances to increased 
bean production. 

From most reports it was clear that the size and continuity of the bean 
research programs and their additional responsibilities with other crops 
limit the development of profitable technology. Usually, and in decreasing 
order of availability, a research team is composed of a breeder, a 
pathologist, an agronomist and an entomologist, this being the minimum 
size for a program to operate. However, stronger integration within these 
teams and a better defined responsibility for research bctween Universities 
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and Ministries of Agriculture can improve research potential to some 
degree. 

Not only was the lack of research scientists mentioned, but also the lackof extension of ficers. and the communication gap between them,which wasConsidered of great importance and one of the reasons why improvedtechnology has not reached the farmer. 

Besides the limitations in personnel, the level of training, the availabilityand exchange of scientific information were considered inadequate. Betteraccess to literature and easier dissemination of information are needed.Research suppOrt theat experiment station is generally insufficient.Existing language barriers in Eastern Africa also limit free exchange of
scientific iformation. 

Research Achievements 

I)cspite the small size of programs, much has been achieved over the past.ears. Production methodologies have been developed to overcome someof the constraints mentioned, new varietal introductions, individual plantselections or progenies from hybridization programs have been released,but have receixed varying degrees ofadoption by farmers. Unavailability ofseed and commercial unacceptability may have contributed to the lack ofadoption. )espite such and other achievements much more will be neededto increase bean production in this region. 

Conclusions 

[AO estinatcs of bean production in Africa indicate that over the last 10
years bean production increased in Africa, but this was due only to area
increases. In most cases this increase in area under production was partially
offset h\ a productivity decrease of over 
2l,', per year in some countries.Only in ley, countries, like Tanzania. were area increases accompanied byproducivitv increases. Part of the reason for reduced productivity is thereplacement of hcan1 by other less risk,' crops. like cassava and plantainas reported for U~ganda which provide les:. protein to humans. In thesecases bean production displaced toollen waNk1s more marginal areas. Toinsure a growing population with a steady supply of adequate affordableprotein, rapid solutions must be found to overcome the bean production
constraints outlined in this report. 



Summary of Panel Discussions
 

Agronomy 

The panel discussed the wide area covered by agronomy, which includes 
regional yield trials of promising materials, plant density. cropping systems
research. fertilization, weed control, crop physiology and stress studies, 
irrigation, and mechanization of the small producer. Out of this wide range
of activities the tollowing list of priority research areas was proposed: 

Regional yield trials. 1o be carried out, on a permanent multilocational 
basis, with nwc\ releases fronm breeding programs. lBy deleting poor
perlormers and adding ne\ releases, such systematic regional trials should 
result in recommendations to farmers and to the seed industry of superior 
new genetic materials. Such trials should be conducted under the principal
cropping systems and input levels used by the farmers. As a result, different 
varieties can be recommended for mono- and associated cropping systems
and for diflerent ecological zones. Cropping practices of small farmers 
should receive adequate attention. 

Farm survey. The panel assigned high priority to conducting detailed 
farm surveys to obtain knowledge on major production systems and 
production constraints. The survey should also include storage practices
and losses during storage, as well as sales of surplus production. 

Weed control. Most bean plantings suffer severe losses from weed 
competition, and weed control costs reduce profitability of bean 
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production. Thus, studies on weed competition should be conducted to
give weed contro! recommendations to farmers. Depending on availability
and cost of labor and the possible enrichment of soils by incorporation of
weeds, herbicidal reconmendations should be formulated. 

Plant nutrition. Prioritv research beshould directed to the use ofh,'c,,/,iul/ l N lixtion,t huabihio fixtv culitivars to nitrogen, and 
I ] tceluIlpC.culatonl 

'ultivars should testcdbc !or tolerance to low soil phosphorus, aniulportiiitt litn1tig lactol, hilk the use of cheap phosphorous sources like
lock phosplhates 'shonld be studied, Ihc use of farm manure and other
orgLanic matter. and their long term effect on soil fertility, texture and beanyield,, Ceed to he studied. Profitability and risk of fertilizer applications
should preccdt rccomlmendaticins. 

Cropping systems. Associated cropping patterns should be studied toim prio) bitn yields since these are usually produced under such cropping
patterm. Relatise plating dates, plant populations, fertilizer and pesticide
recoimendalltios 'dILoud he developed for sLc2h systems. 

Plant population. F'armers usually plant at low densities in hill plots thus
saving sced and labo. Research is needed on the effect of plant type or
growth habit on yield and varying densities in order to develop the plant
type acceptable to farmers. 

l.ow pliority research areas include crop physiology (most national 
programs arc too small to have this type of scientific expertise available),
stress l;tudics (acidit. . drought. irrig~ition). and mechanization. The lasttN o conccn larre estates. Studies otn small scale production mechaniza
tion. like the tise of oxen for land preparation, planting and cultivation,

could result in 
 high pay-oll in certain areas. 

Breeding and Selection 

Each country delegate presented information regarding the presentproduct ion sit tHiln in their countries, information which appears in detail
in the preceding country reports; they also described existing breeding
programs and their capabilities, facilities for exchange of genetic material,
technical assistance needs and plans;future mention was made of the
experiment station aMid other publications in each country and their
availability to othcr scientists in the region. 
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The main points cx.racted from the panel discussions were: 

- Generally, genetic iinprovenent programs are actively involved 
mostly in breeding "-)r multiple disease resistance: genetic improve
ment is needed in both bush and climbing types; often resistance 
sources are not available; further training of research scientists is 
needed: prclerred seed types are generally large- to medium-sized 
seed of red, red mottled or brown mottled types. 

- CIA i agreed to send tree of charge, for one year, literature abstract 
cards to all participants. 

- Universities in the Eastern Africa region should be encouraged to 
compile and publish research findings from undergraduate research 
projects.
 

pli IhiZONiuim 


supported.
 

- Routin practiccs of inoculation in screening trials was 

- Screening of disease reaction should be precded by a thorough 
idntification of all races of the pathogen. 

- A newsletter containing review articles and short notes should be 
produced and circulated regularly to Eastern Africa scientists. 

- Ilhe possibility was discussed for arranging annual meetings of bean 
researchers in the region. 

Plant Protection 

Participants discussed the range of bean diseases and insect pests 
reported to occur in Eastern Africa. The major diseases included 
anthracrose, halo and common bacterial blight, rust, and angular leaf 
spot. Other diseases (minor or in restricted areas) included scab, web 
blight, powdery mildew, floury leaf spot, Ascochyta leaf spot, bacterial 
brown spot and viruses (13CMV). 

Bean fly and storage insects are considered to be very serious in many 
areas. Little mention was made of nematodes, which probably reflects lack 
of trained personnel. Little mention was made of the presence of bacteria,' 
wilt, even though this disease occurs in various regions, according to Dr. 
C.L.A. L.cakey. 
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Various countries have conducted some type of discase su.-vey; however,
it appears that little effort has been directed towards obtaining more 
specific disease incidence and severity data required to firmly establish 
priorities. \'irious countries have conducted specific studies on pathogenic
variability of pathogens such as those causing anthracnose, rust, and 
angular lcaf spot. 

,
IihIC I. '1 111i]:lI ,,I 11 I t t111Ltsc p~cst>ollil andt licid ht asIIIIl [asteri ,tA trica. 
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The panel tofparticipants then discussed iesearch priority needs for 
Eastein Africa and recomnmendations for CIA'Ps assistance. The major
points covercd include the following: 

l
Iraining ol national progran personnel by CIAT is the most 
important and urgent need in Eastern Africa. Regional workshon 
should also he planned on a regular basis every 2-3 years. 

The participants strongly urged CIAT to develop differential varieties 
to screen local populations of pathogens, to identify effective sources 
of resistance, to monitor pathogens over time, and to help identify
diseases actually present. These varieties would be an important tool 
to supplement needed country survey's of weeds, diseases, insects, and 
nematodes affecting bean production. 

The International lean Rust Nursery (IBRN) and a similar nursery
under development for anthracnose resistance may satisfy this 
request. 

The participants strongly urged CIAT to develop standard scales for 
measuring disease and insect damage as well as for evaluating disease 
resistance. 



211 Sumna.r of Pantl diu.s~i ns 

- Disease inoculation and evaluation procedures should be standar
dized to facilitate exchange of results and germplasm throughout 
Eastern Africa. 

- High quality. disease-free seed production was considered to be vital 
and should receive much attention and support within every local 
program and counttry. lowever, manly people felt that the farmers 
should be encou taged and trained to produce and maintain high
quality seed on their own larms. Most seed production programs are 
oriented toward,, thC 1: Lropeaii system which may not be able to 
handle the demniand and distribution problems. 

- Additional stUdies are rcqtt ircd on other disease!)est control 
measuNrs, epidc iiology, biology, inlhcritancec of resistance, storage 
pests, and effect of diffcrent cropping systems. The latter topic (lid not 
receive support fro i all participants. 

Priorities identified ina be summarized as follows: 

Immediate priorities: 

- Identification of pests, diseases and weeds and their economic 
importance (see also Summary of Country Reports) 

- study of variability of pathogens; 
- use of IBRN recommended for Eastern Africa; 
- gernplasrn and calnatioII: standardization of screening methods 

and keys for pests and diseases; screening for resistance to pests and 
diseases: geictics of resistance in collaboration with breeders. 

- Promoto iO l production and distribution of disease free seed;
 
- studies on storage pests and their control.
 

Long-term priorities: 

Studies on the biology and ecology of pests and disease epidemiology; 
- studies on effects of mixed cropping on pests and diseases; 
- regional and international cooperation in development of bean 

protection practices. 

General priorities: 

- Regional and international cooperation in development of bean 
protection practices; 

- regional meetings every two years. 
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Seed Production and Marketing 
Ihe seed production and marketing schemes of the following countries 

were brieflv presented: Kenya, Uganda, Malawi, Tanzania, Rwanda and 
zalimhia. I hev seemed to fall into somewhat different categories. In Kenya.
i colInicrcial seed company, I ortisecds, is responsible for seed prod uction 
ofl beans and oth-r cgctahilcs for which it makes some profit which goes to 
he orcpani/ation and to the conitract growers. Tanzania and recently

Nialai we tlsg atscelleaic whereby a national company produces seed 
onIits i lrll ls first ald later on) coatract with large growers. In these 
cases the scd cost to the lariers is heavily subsidised in order to reach a 
price ic\cl at \ e or \er ' close to the ware price. In Tanzania for example,
It) kg h,1, LOlt I sh \s 5-7 sh wate price; in Malawi prices are 20 ti kg, and2-20 t ke, etspectitls 

lIn Malimi the tibsidv is paid by the government marketing organiza
tion. AIM)NI.A.(': the price of prod netionl and treatment ol the seed was 
-cported to bethollt t kg. Contract growerskc 75 are paid a price high 
eticugh to he cCO1tri0'C-lll x\01otli\Hile. 

tani bia has t arieis' cooperative crop seed association which produces
seed dulring the ea l\ st , s nttitlt ip licat ion ol its own la rms; later on. it is 
contracted s'ith sotahl\ traincd glwers. 

Seed certiticitioi schemes exist iall lcountries, and managed byaregos\cruit tal tal c -g rntatl oIgtnizatilons. Obviously, the crops 
are inspected h% the iTod[iLcing orgarilationl to ensure that they meet 
go\crntulent certilicaltil standards. 

IBOth a Needs ac t atad phi n t breeders rights exist in La ibia. HIowever, no
 
prodoctit ( c ciet lied 
 bhci sccd has taken place due to recent political
chagllC', III the ti 

In IUJgoada and Rwainda secd was produced enirely by the government
 
atainly oin their fll-rls and sometimes under contract with growers. In
 
Ugarda the seed was sold 
 by the Uganda Central Cooperative Union. 
However. alter t period of success the seed scheme broke down due to 
serious inllationl whih ciaused the market ware price to rise many times 
abose the price paid tor seed. 

In Rwanda the seeds were produced entirelv in. central and regional 
government farms and plots. The seed was sold at the same price as the 
ware crOmi. R,wanda has no seed certification schemes, but has the 

" *i h=---' I '1 l ,. I f I K . I,O s I-S,=0l (11l 



iollo ,,rug qiilittv iequitirncts for their seed crop: Genetic purity 
(minilun) ')t).5-9)9.t'9 seed t(ansmissible disease (maximum). 0.1-0.5',, 
diseacd ,ccd e.xcept fo Cr IrImcII1 'ritcrium sith t tolerance level. 

In soml ecases voy er ncint pi+tholngists assist w,,ith disease LIualitv checks 
of the crop. Itwas generaily agreed that production ot'disease-frce seed is 
fhe most serious problem in all countries; breeding for increased disease 
resistance is seen as a log-term objective Htowever, isolation front other 
bean crops is generally used to try to reduce the spread of dise, se and 
possible on tcrossi g. \ coin nrlit was made that excessive inspect io,for 
genetic puity, which invoMltd much landling of plants, could greatly 
expedite the spread of disease. Isolation was also corsioered very difficult 
to obtain in the densely populated countries such as I.gand:a. Rwanda, 
BurUndi, and Nialawi. 

Ilhere .,as considerable discussion on whether marketing of the seed 
shonld be suhslidiscd, it was said that there is dernand for seed by both 
countries giving and :ot giving tbsid e.s. Ifowver, there issuch a shortage 
of quality seed ill all countries that demand always exceeds supply so there 
was no conclusin too this discussion. It was generally agreed that financial 
assistance wotid be needed intie earlier stages of multiplication to ensure 
enough ilUant ities f bahisc Or foundation seed. 

'Ihe si/c of tlhe k to the farnier varied considerablysccd p:i ,L '-sold 
ranging fron 100 g to abMt 10 kg. the latter a mort,common size. It was 
suggested that tilelarge packages may be too expensive for the farmer who 
wants ,,)try a small aritount. Small ones obviously have higher production 

In Kenya. Itortiseed uses itseed bag with detailed agronomic 
instructions printed on the back with pictures and text, which was found to 
be very promising for the use of quality bean seed. It was considered that 
the use of IfqualitV seed accounts for less than half of the yield improvement 
of a good agronomic package. In Malawi a package con:;isting of credit for 
improved seed and fertilizer is available. 

The most striking need in all countries is for more quality seed. When 
sniall amounts of disease-free seed are introduced, the crop is easily 
infected b\ surroUnding unimproved crops. Possibly, efforts could be 
made to concentrate the limited efforts available in certain areas, providing 
them with an adequate supply of seed. 

Most countries need more storage fIacilities if more seed is to be 
producecd. 
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A good c itension system to explain the benefits of improved seed and 
how to grow it\was considered to be vital; itxoas also suggested that farmers 
be taught the best wa,,s to Sit\, their own seed: his could become a major
practice. I Ih sit Ua tiotI Iut be avc Ided \%lerch aia rifer is convert-d over 
to L se t 0%ci'd 'nliy t)hio tiat thre is not enough seed 1or him toiti s 

hb\ the hlh\sMsrg ?car. puttirte manv la;mrs off. Publicit' shotld be 
gealre to tile ai.ili tl o)1s.,'c5trah . It \,ishoped that the small illller's 
sUCCess \Vith hybrid [nie lead thln to try improvcd bean seed. A note of 
cantion ss\,as sounded on the widespread use of ilimlproved seed, in that this 
could lead to tile takeoverr tile crop by a single variety with tile usual risks 
associateLd 'aith it Ihis sitition has been frequently observed in many 
other crops. Also iIt bean podiftion varietal tnix(s are often used with 
goo d sutccc,s, btIt these arc 0t produed by tle seed iridustrv. Genetic 
purity itas be therefore tttich less important than- genetic identity. 
()bvi i!s lv seeadCOmpanes hold i,easier to produce a singie variety rather 
Illiml> \C a[ 

Iniuniniiila\. (1it c the tlmajor coistraiints iII bean prinduction within the 
leglit is tile lol-i\;tlla ilitV o high yielding, disease and pest resistlant 
elcai ,ccd at resonable pliccs iinthe: .,reas of prodlctioIn. I herelore, the 
p:illel contltcit.d that the iltin nee'ds are: 

Producti on ind sstoragc tf lalger aMontils of go ' d qunality seed;
 
C.\tltSloll Ilii ottlaioll to tatitterAS Ol the LIse Of this seed:
 
IreI NC iillIrelijir .u0ly of quality seed 
 located in conver.ient 
plod tll tIitc l:, 

,
Irtor' clitt ,It ii prodIIction (f seed for te_ iiall lrmer itsopposed 
tiers.lso lal Ic v'ell isteaching larniers os% to produce.and store

iT culi t i t ,Ltl. 

Training and Extens;ion 

Introductorv remarks on training. C'lose examination ol the iilorrna
tlion presentcd int le coutlltry repo:"ts shows that training of nanpower In 
the variou ttid. of igricuLiturC is ot cruCial iiiportanrce. For instance. the 
Malawi rtp (,iiIniicites that thcre has not been a periiaacnit breeder for 
grain t.rtnics and that t.ic pioglaitl is currently without the services of ;ll 
ellIt ooltI gI,. I l I'scL:tth as.Sit llt.a,r:i.n lo\y ed are high
school gradill!::s ' itiout agrie'_tittr.l training, hence requiring close 
:,upersio,,itm to Obtiiin reliable rescaich results. Ais, noted is the lack of 
trained Ih--ISOrll;i dsC\t.d to exteision ii beans. (in the other hand, 
lalan )itid 25 oflllc l ini1975 who were expected to cope with bean 
cxltensio inl 13 ll Ofegions alr/ania. Ihe story .s similar in the other 
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,:otlltfies. Mhcic in solie instances expatriate workc. s are recruited on 
short colnt ;cts, anrd when they leave, gaps in the various disciplines of 
agriculilic mce crctcd, or projects are Such areabandoned altogether. 
solme of the colnstraiilt to imprlovelmnltt pi-ograms in grain legume 
lrod tlti im IasiciII \trica. 

'Training needs. Ilhc, can hc broken down is follows: 

Igh lc'cl miariptscvi rcsearch .,cicitis!s both at universities and 

Iechnical stall basdc at notli univcrsities and iliniiistries 
iC ll MI-. II v,.I kci , 

fIaruter ccl tc~it ion 

High level researcl, scientists. It was recommended that countries strive 
to establish a grain icgneMC program wit Iiat least one well trained high levei 
resarelh sciten ist of at L'.ast NIS calibre or its equivalent, with experience to 
lead the proglaili. This staff member mnust preferably be atsenior person
responsible for gra in lcgunes. preferably a breeder to he supported by an 
agionlmt. it plant pathologist, ain agricultural entomologist, an 
cxteilsion worker, ir ccollonlist and a1 rural sociologist. conm)lclic 
cOllslraits and lack of personnel require that programs attend all legunes. 
and not bealls alonem. 

TIechnical s.Marf. I{w,as ioil tat tlitis kind of staff should be recrui~ted ait 
high shool graduatc lesel or better. lectinical staff at this level must be 
cltco ilage aid IWralded by attendance to short refresh and in-ser\ice 
training coi-,cs aid olier incentives to pave their ,'a'. for promotion, 
beside imprte ing theil Pcritrnlance. 

Extension workers. Iigures like thosc iio)ecd above whereby 25 olicers 
arc spread oci 13 woi king legions hamper pioduction to a great extent. In 
such curctinstaices the need for training of more olficers is obvous. 
I.\telision work is detI.itndi ii and iinportant. [b'ls the extension worker 
illstlie of a 1hi.h calibel. Ilc is under the obligation to translate the 
rceail ch findings MiI to be able to disseiminate these findings to the farmer. 
I hiereloc it is important that scientists he involved in courses to ensure 
that the c lxt-ision officers are updated on modern techniques of' 
agliculitlC, an1d the research scientists are infolmed of shortcomings in 
new '",.hnologv. Hesides, in order to assist the extension worker the 
scien tic staffiimust participate in preparation of extension bulletins that 
help 'xtension workers inake good recommendations. 
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Farmer education. The best way to train a farmer is to do so in his land.However, when manpower resources are limited, it is advisable to have atraining center for selected farmers who will later be expectid to share theknowledge they have acquirei with their neighbor farmers. It isrecommended that research workers spend some of their time at the farmscollaborating with the extension staff in their demonstrations. Thus,translation of findings can be done, and a two-way communication is 
achieved. 

The role of extension. It was emphasized that the extension agent at thegrass roots level performs a dual role: he (or she) communicates improvedmethods to the tairmer, identifies farmers' problems and communicatesthem to the research worker. In order to do this effectively, the extensionagent must know and understand the farmer's situation in order to relayproblems to the research staff and he (or she) must have confidence in andrespect for the research staff so that their recommendations are delivered 
%%ith confidence. 

)eficiencies were noted in each of these relationships. Thus, it wasrecommended that contacts and communication between research andextension workers be improved in order to make research more relevantand easier to communicate to farmers and vice versa. Each country willhave a hierarchy of extension personnel, but the grass roots personnelmust he informed of farmers' problems and communicate them to theresearch workers. An extension-research liason unit at research stationswas considered one of the possible ways to bridge such a communication 
gap. 

In summary, the researcher, extension worker and the farmer should beintegrated at all phases of bean production in order to eliminateunnecessary delays and the waste of resources in the development andrelease of varieties and their economic production packages. 

Defined targets. Different packages requiredare for small andcommercial farmers. The latter have greater access to higher level
extension personnel and research workers. The extension service should
serve both types but should concentrate 
on the small farmer, who is oftenneglected and who makes an important contribution to increasedagricultural production; that contribution should bc recognized andencouraged. The importance of production for the domestic market should 
also be emphasized. 

Cropping or farming systems. Extension workers should know thevarious farming systems, identify the most limiting factors, and 
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communicate them to the research staff. Small and large farmers have 
different constraints the extension agent should be able to understand. 

Methodology. l)cmonstrations in farmers' fields after variety trials 
should he done in various locations throughout the country. A long 
discussion ensued as to whether field demonstrations are the responsibility 
of the research worker or the extens;ion worker. as to whether successful 
farmers' fields should be chosen (with possible increase in income 
inequality) or average farmers' fields, and tne advantages and disadvan
tages of each. After a long discussion the following altinatives were 
suggested: 

Ihc extension agent supplies inputs at cost to farmers who provide 
labor and lollo%% instructions; the farmer gets crop in return;
the extension agent provides inputs and hires labor using a farmer's 
field; crop pays for labor: 
a given farmer volunteers to plant the new variety in some central 
location pro idi rg inputs and labor; an example is the National 
Marketing Board in Zambia; 
the N.instrv puts the dem onstrat ion plot in neutral ground hiring 
labor and dolig its own supervision; 

- dcmonstration plots must be supported by visual aids. literature, etc.; 
extension %' orkcrs may cd furlther aids including radio forums, field 
days. etc. 

Personnel. A general discussion followed concerning the number of 
farmers the grass roots extension agent is expected to visit with inadequate 
logistic support. Both the quality and quantity of extension personnel may
be inadequate; also, they may be alienated from research workers, 
supervisors and f'armers; some are inadequately motivated and may not be 
respected by the farmers. 

Several suggestions were made regarding this topic: 

-- Influential persons in the community could be utilized. 
- Individuals from each village could be selected as liaison persons 

between extension workers and farmers and demonstrate the new 
packages; they couid or could no receive payment for their services; 
diflerent persons could be selected periodically. 

- Morale could be improved by more contacts with research workers at 
special workshops, field days, etc. 

- Should extension workers be encouraged to heve their own farmns? 
- Alienation may stem from poor pay, lack of transport, poor 

supervisors. etc. 
- Young extension workers could gain experience from contacts with 

experienced farmers Mnd older extension workers. 



Recommendations for Future Action
 

Regional Center for Bean Research 

I he delegates stong, rccommended the setting upof a Regional Center 
for Bean RCesca rch. Ihls cCntr should coordinate research programs 
aimed at solk ing problelms of a regional nature, particularly in (he fields of 
breeding high qualitv cii \ars tot the diflerent cropping systems and 
locations in HiCnIhr. contOriC,, su pplying germplasm to thel. and training 
pelsonnel. I lie center should hac the following staff: one breeder, one 
entotnh oglst onc plant phatologist, tm o agronomists and one extension 
wo["kCI or I c1iclt urall[leCiO1n lliiist. 

In ic\\ of its, global mandate in bean production research. CIATlshould 
he approached to piox idc as.,istance in the establishment and operation of 
the center.
 

Biannual Regional Conference 

The revival of the East African Cereals Conference, which was held 
biannually in member countries, was also recommended but including 
grain legumes. It will then be known as and called the East Africa Cereals 
and GIra I.legume onference, and will meet biannually in rofation 
among member countries. [hc first meeting will bc held in Kenya in 1981. 
Tanzania -the previous host to the former conference- is supposed to make 
arrangem,:nts with Kenya; Zambia is willing to host in the event Kenya 
cannot do so. 



Participants
 

The Workshop on the Potential for Field Beans in Eastern Africa wasattended by delegates from seven Eastern Africa Countries, namely:Burundi Kenya. MalaNi, Rwanda. fan/ania. Uganda and Zambia, andobscr,,ers from the fl,lowing countries and institutions: 

- Cameroon and /-imbab\%c:
 

- International research centers: 
 Centro Internacional deAgriculturva I r'.'pical (CIA i).Cali, Colombia: International
Institute for Iropical Agriculture (I ]A,. lbadan. Nigeria; andInternational Crops Research Institute for the Semi - Arid Iropics
(ICRISA I). llvdcrabad. India. 

lBilateral aid agencies: United States Agency for International
Development (IDII). and the German Agency for Technical 
Cooperation (GIZ). 

Indiidual scientists from Europe, Latin Avnerica and the United 
.States of America. 
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Sir .. ,A. Kidinga 
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Mr. ).R.B. Manda 
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P.O. Box 30!34 
lilogwc 3,Nblawi 

Mr. i.E.McGuire 
General Manager 
National Seed Company 

I'terntal/Ar l.iel,lcBan. in 'Cscr,,'iftica 

of Malawi Ltd. 
P.O. Box 30050
 
lilongwe 3, Malawi
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