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PREFACE

This volume the twelfth in a working document series that serves
research on common bean (Phaseolus vulgaris) 1n Africa 1s a
summary of results from an assessment of research impact The
assegsment was carried out by the Centro Internaciopal de
Agraicultura Tropical (CIAT) in collaboration with the Divis dh des
Statistiques Agricoles of the Rwanda ministry of agriculture
(MINAGRI) and the Institut des Sciences Agronomigques du Rwanda
(ISAR) CIAT wishes to acknowledge the 1importance of these
collaborative efforts

The Network on Bean Research in Africa serves to stimulate focus
and coordinate research efforts on common bean The network 1is
organized by CIAT through three 1interdependent sub-regional
networks for the Great Lakes region of Central Africa for Eastern
Africa and 1in conjunction with SADC for the Southern Africa
region

Financial support for regional bean projects comes from the
Canadian International Development Agency (CIDA) the Swiss
Development Cooperation (SDC) and the United States Agency for
International Development (USAID) Support for the study reported
here was provided primarily by SDC

Working documents will i1nclude bibliographies research reports and
bean network discussion papers These publications are intended to
complement two associlated series of Workshop Proceedings and
Reprints

This publication was made possible through support provided by the
Office of Agraiculture Bureau for Research and Development U S
Agency for International Development (under Grant No LAG-4111-G-
00-2026-00) by the Canadian International Development Agency and
by the Swiss Development Cooperation The opinions expressed herein
are those of the authors and do not necessarily reflect the views
of these or of other contributing donor organizations

Further information on bean research i1n Africa 1s avallable from

Pan-Africa Coordinator CIAT P O Box 23294 Dar es Salaam
Tanzania

Coordinateur Regional Reseau pour 1 Amelioration du Haricot (Phaseolae)
dans la region de 1 Afrique Centrale (RESAPAC) B P 259 Butare Rwanda

Cocrdinator SADC Bean Network P O Box 2704 Arusha Tanzania

CIAT Eastern Africa Bean Programme P O Box 6247 Kampala Uganda



PUBLICATIONS OF THE NETWORK ON BEAN RESEARCH IN AFRICA
Workshop Seraies

No 1 Proceedings of the Bean Fly Workshop Arusha Tanzan:ia 16-20
November 1986

No 2 ., Proceedings of a Workshop on Bean Research 1n Eastern Africa
Mukono Uganda 22-25 June 1586

No 3 Proceedings of a Workshop on Soil Fertility Research for Bean
Cropping Systems 1in Africa Addis Ababa Ethiopia 5-9 September
lg88

No 4 Proceedings of a Workshop on Bean Varietal Improvement i1n Africa
Maseru Lesotho 30 January-2 February 1989

No 5 Actes du Troisieme Seminaire Regional sur L Amelioration du Haricot
dans la Region des Grands Lacs Kigali Rwanda 18-21 Novembre 1987

No & Proceedings of First SADCC Regional Bean Research Workshop Mbabane
Swaziland 4-7 October 1989

No 7 Proceedings of Second Workshop on Bean Research in Eastern Africa
Nairobir 5-8 March 19%0

No 8 Actes de 1 Atelier sur la Fixation Biologirque d Azote du Haricot en
Afrique Rubona Rwanda 27-29 October 1988

No 9 Actes du Quatrieme Seminalre Regional sur L Amelioration du Haricot
dans la Region dea Grands Lacs Kigali Rwanda 21-25 Novembre 1988

No 10 Proceedings of a Workshop on National Research Planning for Bean
Production in Uganda Kampala Uganda 28 January-1 February 1991

No 11 Proceedings of the First Meeting of the Pan-African Working Group on
Bean Entomology Nairobi Kenya 6-9 August 1989

No 12 Proceedings of African Bean Research Workshop Morogoro Tanzania
17-22 September 1890

No 13 Virus Diseases of Beans and Cowpea 1in Africa Kampala Uganda
January 17-21 1990

No 14 Proceedings of the First Meeting of the SADCC/CIAT Working Group on
Drought 1n Beans Harare Zimbabwe May 9-11 1988

No 15 First Pan-African Working Grop Meeting on Anthracnose of Beans
Ambo Ethiopia February 17-23 1991

No 16 Cingquleme Seminaire Regional sur 1 Amelioration du Haricot dans la
Region des Grands Lacs Bujumbura Burunda 13-18 Novembre 1989

No 17 Si1xieme Seminalire Regional sur 1 Amelioration du Haricot dans la
Region des Grands lacs 21-25 Janvier 1991

No 18 Conference sur le Lancement des Varietes la Production et 1la

Distribution de Semences de Haricot dans la Region des Grands Lacs
Goma Zaire 2-4 Novembre 1989

No 19 Recommendations of Working Groups on Cropplng Systems and Soil
Fertility Research for Bean Production Systems Nairobi Kenya 12-
14 February 1990

No 20 First African Bean Pathology Workshop Kigali Rwanda 14-16
November 1987
No 21 Soi1l Fertility Research for Maize and Bean Production Systems of the

Eastern Africa Highlands - Proceedings of a Working Group Meeting
Thika Kenya 1-4 September 1992

No 22 Actes de 1 Atelier sur les Strategies de 1 Amelioration Varietale
dang la Région des Grands Lacs Kigalr Rwanda 17-20 Janvier 1991

No 23 Proceedings of the Pan-African Pathology Working Group Meeting
Thika Kenya 26-30 May 1992

No 24 Proceedings of a Workshop on Bean Research Planning in Tanzania

Uyole Research Centre 18-24 May 1992
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INTENSIFYING PRODUCTION AMONG SMALLHOLDER FARMERS
THE IMPACT OF IMPROVED CLIMBING BEANS IN RWANDA

by Loulse Sperling Urs Scheidegger Robin Buruchara CIAT
Pierre Nyabyenda ISAR and S Munyanesa DSA

Abstract

While bush beans (Phaseolus vulgaris L) have long been the protein staple of Rwandan
agnculture improved chmbing beans have been introduced within the last 10 years enabling
farmers to intensify stabilize and better stagger production Through a nation wide survey
of ¢ 1050 households conducted during both principal growing seasons this study exammnes
their adoption across regions and potential user groups Use of improved climbing beans by
500 000 households cross cuts farm size economic class and gender boundaries and 1s
most intensive among the more disadvantaged Initial concerns with staking matenal how
to obtain and manage it have posed relatively few problems for farmers and the surprising
plasticity of improved chimbers has encouraged research to more closely determine soil fertility
demands A sharp nse in root rots (Fusarium oxysporum) and fear of reduced genetic
variability on farm have resultedin the Institut des Sciences Agronomique du Rwanda {ISAR s)
adopting targeted pathogen screening procedures and releasing many new cultivars simulta
neously The success of improved chimbers brnnging Rwanda an additional US$ 8 to 15 million
per year has stimulated promising R &D efforts in Kivu Zawe and southern Burundi and
several other areas of Eastern Afncan have been identified as pnme for climbing bean
introduction

Index words Central Afnica chimbing beans intensification small farmer agriculture

INTRODUCTION

Beans {Phaseolus vulgaris L ) are a central crop in Rwandan agriculture They are grown by
95% of farmers 1n all major regions of the country (from 1000 2200 meters) and provide
65 s of the protein and 32 4 of the caloric intake (MINIPLAN 1988) Beans are the meat
of the Rwandan countryside

Until recently the bush bean was by far the most prominent of bean types P coccineus has
been grown in small 1solated pockets of the mid west (Zaire/Nile Divide) and local climbing
beans were restricted to the northwestern part of the country (prefectures of Gisenyr and
Ruhenger) While in this northern region local climbing varieties give about twice the yield of
local bush cultivars (Brewster 1988) elsewhere farmers stressed what they perceived as the
chmbing bean s disadvantages they need to be staked take about a month longer to mature

and demand more fertile soils  Surveys in 1986 in southern and central Rwanda showed only
5% of farmers growing chmbing beans and then only in tiny plots (CIAT 1987)

All correspondence should be addressed to
Dr Lowse Sperling B 1 Maharani Bagh 110 065 New Delhi India



Research on improved climbing bean cultivars can be traced to the early 1970s at the Institut
des Sciences Agronomiques du Rwanda (ISAR) (Nyabyenda 1982 1985 Rubaduka 1987)
Station tnals examined varietal options cultivar spacing types of staking material and stake
length Research on improved climbing beans intensified with the formation of the Swiss
Development Cooperation (SDC) sponsored regional network on beans a network of the
national programs of Rwanda Burundi and Zaire and the International Center for Tropical
Agrniculture s (CIAT) Bean program Table 1 summarizes major themes addressed from 1984
to the present While efforts were spearheaded by the regional network [in 1992 anointed

RESAPAC or Réseau pour | Amélioration du Haricot {Phaseolae} dans la Région de [ Afrique
Centrale] and ISAR many other partners were imphcated in cimbing beans R&D seed
services development projects (e g Speriing et al 1990 Niang and N Diaye n d} extension
specialists {INADES n d ) as well as a large group of farmer experimenters

The history and extent of chimbing bean research has been well descrnibed elsewhere (see Graf
et al 1991 for overview} This paper focuses on analysis of national trends 1n improved
climbing bean use 1ts geographic extent its spread among user groups and the benefits and
costs of climbers While select studies have indicated pockets of high adoption (Graf 1991
Sperling et al 1990) this report represents the first nation wide analysis of improved chmbing
bean impact

Table 1 Main themes in chmbing bean research in Rwanda since 1984

r Datas Activities Selact sourcaes ]
1884 86  Diagnostic survey ofbeanpod ng ego s Graf et al 1991 -|
Su vey of farmer management of local ciimbing vane CIAT Ann Rep B n P ogram
ties 88
1988 90  On farm trials with several chimbing cultiva s Voss and Graf 1991
ISAR 1988
1986 90 Focused research on staking material options Nyabyenda et Ga na 1892
particularly agroforestry species Niang and N Diaye n d
ISAR 1990
1988 90 Focused research on fertilizat on payoffs FAD 1987
1980 Adoption and diffusion studies Spe hing et al 1980
Graf 1991
METHODS

The survey was conducted from February to June 1992 (season 1992B) and again from
September 1992 to January 1993 (season 1993A} These A and B seasons represent the
two main growing pernods in the Rwandan agricultural calendar with the A season
considered more favorable for bean production due to its lass intensive rans

To achieve a randomized sample and avoid the hias of bean researchers trying to promote
their technologies [SAR/CIAT scientists joined efforts with the Division des Statistiques
Agricoles (DSA) located within Rwanda s Min stry of Agrniculture This department created
in 1981 15 responsible for the permanent monitoring of the agncultural economy 1e 93%
of Rwandan households DSA regularly collects data on agncultural and livestock production



farm size density of crops demographic charactensucs and household income and
expenditures (MINAGRI/DSA 1991)

The sample selected for this study compnised that used by DSA for its standard monitornng

1248 households stratified along two critena agro ecological zone and administrative unit
(MINAGRI/DSA 1991) Dunng 1992B data was collected from 1191 households of which
1043 (87 6%) grew beans duning the season In question Remaming households were not
reached either because they were located in the intensive combat zone (41 cases) or because
the interviewer fell ill (16 cases) During 1993A data was collected from 1045 households
of which 1004 (96 1%) grew beans Ten households (5 in Cyangugu and 5 in Giseny|) were
not reached for miscellaneous reasons A significantly large number however were not
interviewed due to escalation of a civil war  Surveys were neither carried out in the entire
Prefecture of Byumba (N = 144) nor in three communes of Ruhengen (N=49) Both are areas
where adoption of improved climbing beans has been high Hence improved chmbing bean
use may be slightly underestimated for season B but markedly underestimated for season A

It 1Is :important to note that DSA switched its momitoring sample between the seasons 19928
and 1993 for the second time in 1ts history Thus the same farmers were not interviewed
over two consecutive seasons although each set is said to be representative of the national
population as a whole At present DSA has accompanying income data only for its older (1 e
1992B) sample

Durning both seasons four types of data were collected 1) Farmers were interviewed on bean
practices e g number of fields types and sources of cultivars cultivar names 2) fields were
measured (N =3432 for season B and 4348 for season A) and density of associations noted
3) production was assessed {(green bean and green seed being expressed in dry seed
equivalent} and 4) improved vaneties were identified using standard samples and by reference
to seed source

FINDINGS

Overall use Over forty percent of Rwandan bean farmers 480 000 to 500 000 households
each season are now growing improved climbing beans (Table 2) As could be expected a
relatively high number of farmers are adopting in areas where chimbing beans have traditionally
been grown that s the prefectures of Ruhenger and Giseny1 Adoption has also been high
in Gikongoro and Kibuye areas of generally low sail fertility which contradicts the usual
assumptions about climbing bean demands {see below} Butare hosts the national institute

ISAR and both Butare and Gikongoro have benefitted from extensive climbing bean research
as well as ssed diffusion expeniments and activities within their zone (Graf 1991 CIAT 1991

Sperhng et al 1991)

While the average area a household devotes to improved climbing beans i1s small 430m?and
370m? for B and A seasons respectively families are already managing several improved
chmber plots (1 92 on average with the high range at 9 separate parcels}) Nationwide
improved chmbing beans now occupy between 10 and 20% of the total bean area which
extrapolating from nationwide production area amounts to more than 15 500 hectares each
season (Table 3)



Table 2 Farming households (%) sowing each type of bean 1992B and 1993A
by prefecture
Prefecture Season 1992B B Season 1993A
improved local bush improved local bush
chmbers chmbers beans chmbers climbers beans
Ruhengen 70 36 55
Gisenyi 54 36 17
Byumba 47 9 97
Gitarama 21 16 92
Gikongoro 80 0 66
Kibuye 63 6 75
Butare 56 3 a0 47 3 100
Kibungo 12 2 100 15 1 100
Cyangugu 26 8 87 28 6 92 ,
Kigal 21 10 89 14 11 99
Rwanda 43 13 79 41 15 88 J

Table 3 Area sown to improved climbing vaneties by prefecture 1992B and 1993A

Prefecture Season 19928 Season 1993A

% Total bean area  Hectares % Total bean area Hectares
Ruhengeri 39 5769 58 6370
Butare 13 876 4 687
Byumba 4 589 n/a n/a
Cyangugu 9 433 8 769 |’
Gikongoro 48 356 21 1437
Gisenyi 82 3781 25 2497
Gitarama 8 767 8 1301
Kibungo 2 261 1 347
Kibuye 37 1669 21 1854
Kigali 6 1071 2 513
Rwanda 17 15572 10 15775




Key advantages of chmbing beans In addition to its generally higher yields improved
climbing beans have had a number of advantages for smaltholder farmers particularly in land
scarce areas On average soils a typical chmbing bean plot of about 400m? gives some 75
kilos or three baskets of beans versus a single basket for the bush type Figure 1 more
precisely compares this production versus tand area ratio for climbing beans in one region
north of Kigali {N =116 households inthe communes of Tare Rushashi and Musasa){Sperling
et al 1990) and shows how relatively small plots e g 130m? for season A are able to
produce a good share of the bean harvest enabling farmers to intensify production

Fig 1 Relative contribution of improved
climbers Kigali Nord 1990
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Table 4 drawing data again from sites north of Kigali additionally shows the relative stability
of the improved climbing beans (here with the vanety Umubano ) During the season of
heavy rains bush beans yields are nearly cut in half while climbers lose less than a fifth of
their prime season production The more aerated canopy makes climbers more tolerant of
fohar diseases and their longer cycle enables them to better recover from sharp and transient
stresses Finally many farmers also appreciate the staggered development of climbing
variet > greenleaves animportant source of vitamin A can be consumed for up to 6 weeks
(versus 2 3 weeks for bush vaneties) and risks (particularly theft) are partly diffused



Table 4 Bean yields from the region of Kigah Nord 1985 1990

Type Season A Season B
IL kg/ha % Increase kg/ha % Increase
Bush beans 600 350
166 286
1
Umubano 600 1350

User groups Poorer farmers are often portrayed as the least innovative hence the decision
by most development projects in Rwanda to work with the more progressive (1 e wealthier)
In addition chmbing bean technology has been descnbed as both labor demanding (Brewster
1988} and capital demanding (Graf 1991) Our findings cast some doubt on both these
assumptions Figure 2 indicates percentage of bean farmers adopting chimbers according to
farm size even the largest category farms over 2 ha 1s very small when compared to most
other farming areas in the world Results show adoption to be relatively high among all
categonies (over 35%) with the highest rate 48% among those with total farm sizes smaller
than 0 25 ha

Fig 2 Rwanda wide survey 1992b
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Figure 3 charts adoption according to annual ncome again with even the highest category
greater than 12000 Frw/adult equivalent or US$ 92 being relatively low by world standards
Adoption proves to be significant across all categories of bean farmers above 30% with the
highest rate 50% being found among the very poorest those with an annual income per
adult equivalent of US$ 38 (or US$ 190 for the average family of 5) Finally adoption was
analyzed according to sex of head of household Within the survey sample 79 5% of
households are nominally headed by men with 20 5/ by women Among households
adopting improved chmbers 79 3 were male headed with 20 7 female headed hence female
headed households were just as likely to adopt the new technology as those headed by men
Note that such female headed households are among the most disadvantaged both in terms
of resource avallability and access to extension services In summary the chmbing bean
tachnology appears to be scale neutral wealth neutral and gender neutral

Fig 3 Rwanda vide survey, 1€.2b
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Cost Benefits The calculation of the costs benefits of chmbing bean technology 1s sensitive
to certain key assumptions To address possible vanability Table 5 suggests a number of
realtstic scenanos 1) chmbing beans replacing bush beans where the latter are in significant
stress as in Gikongoro) 2} chimbing beans replacing bush beans where the latter are under
less stress as in Kigall Nord and 3} chmbing beans replacing several crops soybeans and
local chimbing beans (in Gikongoro and Kigalh Nord respectively) Yield data have been drawn
from several sources (Graf 1991 Sperhng et al 1990) withiabor manure and staking costs
taken from Graf s {1991) synthesis QOur assumptions are conservative forinstance we have
valued labor at 100 FRw/day when there are indications that the opportunity cost or market
value may be considerably lower in many areas Similarly stakes and manure have been
given relatively high market values Taking the most common situation climbers replacing
bush beans our analyses indicate that the new technology brings an additional 1000 2125



kilos per hectare of beans with a net benefit of US$ 272 to US$ 499 depending on the site

(Table 5) Given the survey finding of at least 15 500 hectares under ciimbing bean
cultivation per season the use of improved climbing beans annually brings 31 to 66 thousand
additional tons of beans for Rwanda equivalent to an extra US$ 8 to 15 miilion in income for
Rwandan farmers 2

Table 5 Companson of improved chmbing beans with other legume crops

Ir — —

Reference crop Bush Soy Bush Local Chm
bers

Geographic zone Gtkongoro Kigah Nord

Additional yield 2125 1825 1000 580

{kg/ha)

Additional return 930 752 438 254

($/ha)

Additional costs 431 477 166 0

{$/ha)

Additional net re 499 275 272 254

turn

($/ha)

sou ce adapted from Graf 1991

notes  Labor is valued at 100 FRw per workl g day
The costs of stakes are 0 b FRw/pes fo Penmisetum pu pureum They | st 2 3 seaso s with a cost of
0 167 FRw per stake and season
Bean seed 15 valued at 50 FRw per kg soybean seed at 40 FRw per kg
Bean harvest is vatued at 35 FRw soybeans at 40 FRw p r kg

SUSTAINABILITY CONCERNS

The extent of climber adoption across regions and economic classes has been
unexpected However there remain a number of concerns briefly addressed here which will
affect the stability of the technology as well as its prospects for further expansion

Genetic vanabihty Tne majonty of farmers using improved climbers are growing the vanety
Umubano upwards of 55 4 for both seasons (Table 6) Moreover in terms of chimbhers about
80% are growing but a single variety Such genetic narrowness can compromise production
stability and if yields of improved climbing cultivars are to remain high research should put
strong emphasis on releasing many and diverse cultivars I1SAR has actively responded to this
chalienge (see large number of releases Table 6) and now has a handful of highly appreciated
climbing cultivars on farm particularly Flora Vuninkingt and Ngwinurare This progressive
release strategy should be continued Fortunately farmers continue to sow both bush bean
mixtures and local chmbing bean mixtures with only 6% of bean growers planting improved
chmbers exclusively Thus considenng all bean types overall genetic vanability on Rwandan
farms remams high



Table 6 Households (%) using specific improved chmbing bean cultivars among farmers

growing improved climbing beans Rwanda

Variety Use 1992B Use 1993A 7
N = 448 households N =409 households
Umubano {G2333) 57 58
Vuninkingl (G685) 22 30
Cajamarca 11 10
Decelaya 4 3
Gisenyi 2 Bis 4 2
G2338 4 <1
Snap Beans V078 2 3
Ngwinurare 2 1
Puebla 2
RWV 78 2
Mwirasi 1 2
Urunyumba 1 <1
Flora <1 2
AFR 13 <1 2
C10 <1 <1
Giseny 6 <1
Muhondo 6 (G858) <1
Zav 830562 1
AND 10 <
| G2331 <1

Percentages surpass 100 as about a f fth of f me s grow two or more iImproved climb ng var eties

Staking options It appears that Rwandan farmers have largely been able to alleviate what was
onginally perceived as a staking shortage A 1991 nation wide survey (den Biggelaar 1994)
ndicates that 88% of farmers now obtain stakes from their own farms having learned both
to plant fast growing trees as well as recycle stakes more efficiently Table 7 indicates
pnimary woods used and suggests that the local species rather than the introduced
agroforestry options remain preferred (Sesbamia Calhlandra and Leucaena do not even appear
on the list) Note that both farmers and researchers have been experimenting with other
staking possibilities use of live stakes (particularly maize or manioc) and weaving trellises of
bananacord The use of multiple options for staking should be promoted by extension rather
than focusing as now solely on wooden stakes and particularly on novel agroforestry

matenal 2




Table 7 Major woods used in staking matenal Rwanda wide survey 1991
{N =987 households)

Species / Households

Eucalyptus sp 29

—
o

Pennisetum purpureum
Ricinus communis
Acacia mearnsii
Vernoria amygdalina
Markhamia lutea
Grewillea robusta
Cupressus lusitanica
Arundinaria alpina (bambou)
Cassia siamea
Euphorbia tirucalli
Senecio manni

Pinus spp

Ficus thonningu
Draceana afromontana
Morus alba

Manihot spp

C aurantium

Erythrina abyssinica

QOlea africana

Persea gratissima

AN AN A A AA L L L L L Wb R D ~

Acacia sieberana

sou ce den Biggelaar 1994

Root rots In 1991 the popular variety Umubano showed severe wilting resulting in yield
losses of 50 to 100/ on certain farms in the Prefectures of Butare and Gikongoro The
causal organism was identified to be Fusarium oxysporum f sp phaseoli New screening
procedures confirmed that several of the varieties already being diffused Flora Vuninking: and
Puebla showed resistant reactions to the pathogen and happily farmers in affected areas are
already shifting towards these cultivars {for example see Table 8 for Vuninkingr upswing)
Researchers now routinely evaluate cultivars for their reaction to Fusarrum The case of
Umubano also shows how cntically important it is to h iwve multiple varieties in diffusion at any
one time farmers lost but a single season s chimbing bean harvest as other cultivars were
already known and available to them



Table 8 Use of the four major climbing bean cultivars (% of households} among those
growing improved chmbing beans Rwanda 1993A

Prefecture N Cajamarca Deceleya Umubano Vuninkingi
Butare 67 1 45 48
Cyangugu 25 92 4
Gikongoro 75 7 81 23
Giseny! 49 37 41 55 8
Gitarama 36 50 50
Kibungo 17 6 6

Kibuye 46 a 4 76 4
Kigah 19 5 74 26
Ruhengen B 75 17 11 40 56

Soil fertiity demands Research in the past has asserted that chmbing beans demand more
fertile soills (Nyabyenda 1987 Voss and Graf 1991) and select development projects have
gone so far as to advise that cimbers need both DAP and NPK (This in a country where 2 3%
of farmers use muneral fertiser) (MINAGRI 1985%) The more recent release of relatively
plastic chmbers as well as the edge of many climbers in the face of root rots {which appear
most often on poorer soils) suggest that the fertiity exigencies of climbing varneties are not
clearcut Certainly farmers seem to be growing improved chmbing vaneties on a range of
sois Targeted research on the relationship between climbing vaneties and soll fertility 1s
underway at sites In both Rwanda and Burundi (see RESAPAC ms) Until results are
synthesized both research and extension should refrain from setting agronomic guidelines for
the technology which many farmers simply cannot fulfill

FUTURE PROSPECTS

On the Afncan continent chmbing beans are indigenous only to northern Rwanda north
Kivu Zare a small sector in southern Burundi and pockets in north and south Malaw:
However the potential for introducing improved climbers s widespread southeastern Uganda
western Kenya North and South Kivie Zaire northeastern and southwestern Tanzama central
Madagascar etc The Zainan national program in Mulungu (South Kivu) 1s already reporting
rapid adoption (Musungay! et al nd ) and surveys in Burundi show improved chimbers to be
spreading in both traditional and non traditional cimbing bean areas (Walls et al 1993)
Improved climbers have the best chances for finding wide acceptance when socioeconomic
pressures tor mntensification are strongly felt farmers in land scarce areas welcome a
technology which brings evident production benefits in just a season s time Our expernence
in Rwanda clearly shows that 1) farmers are able to adopt such multicomponent technologies
within relatively short periods and that 2) research can have significant impact with such
resource poor farmers under low input conditions
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NOTES

1 Representat ves of the Div sion des Stat 1 ques Ag coles of the MINAGRI of Rwanda aided with the data
collection and analyses for this study Whie ot involved ths adopto urvey ISAR ese ches
partic la ly Dr Pierre Nyabyenda and Gaspar Gasana spearheaded nation w de research a d development
afforts promoting tmp oved clmb gbens S ealre wes hav sh p ed this repot ncluding
Chr toffel de Bggelaar Robn Buru h a Rog K kby Jul K egay U & hadegge and W y o

Youngq t
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alues | ted Taking an aqu lly ext em umpto that mpov d Imbingb n eplace loc | Imbers
the n th of Rwand 100% of the cas would | og eben ft b tween the values hsted
3 Among the w d sed fo takng m te al Acaca mearns d Grewvilfea robusta rep esent local

agrofo estry spec es
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