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PREFACE 

This publication is a working document on bean production in 

Africa. It classifies 70 major bean production areas according to 

environmental criteria and provides information for each bean 

production area on physical and socio-economic characteristics, 

cropping systems, producer and consumer preferences, and on the 

major biotic and abiotic constraints. The data were gleaned from 

many sources including the observations made over the last ten 

years by CIAT and national program bean researchers. Inaccuracies 

are likely to be found, and useres are requested to report to the 

authors inaccuracies which they identify. It is expected the 

document will need to be revised after one or two years to reflect 

this feedback from users. 

This volume is the eleventh in a series or working documents 

that serves research on beans (Phaseolus vulgaris) in Africa. 

Working documents will include bibliographies, research reports and 

bean network discussion papers. These publications are intended to 

complement an associated series of Workshop Proceedings. 

This publication was made possible through support provided by 

the Off ice of Agriculture, Bureau for Research and Development, U. 

S. Agency for International Development, under Grant No. LAG-4111-

G-00-2026-00. The activities of the bean research networks in 

Africa are further supported by the Canadian International 

Development Agency (ClDA) and the Swiss Development Cooporation 

(SDC). The opinions expressed herein are those of the authors and 

do not necessarily reflect the views of these contributing donor 

organizations, nor of ClAT. 

Further information on regional research activities on bean in 

Africa tha~ are part of these projects is available froro: 

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

Tanzania. 

Coordinateur Regional, CIAT, Programme Regional pour 

l'Amelioration du Haricot dans la Region des Grands Lacs, 

B.P. 259, Butare, Rwanda. 

i 



ACKNOWLEDGEMENTS 

Numerous bean researchers of CIAT and the African national 

bean research programs contributed data and ideas for this 

documento Dr. Simon Carter and his assistant, Mr. Gichuki, of the 

Tropical Soils Biology and Fertility group plotted the points to 

revise the map showing the distribution of bean production in 

Africa. Mr. Walter Correa and CIAT Communications and Public 

Awareness Unit reproduced and distributed this publication. 

ii 



PUBLICATIONS OF THE NETWORK ON SEAN RESBARCH IN AFRICA 

Workshop Series 

No. 1. 

No. 2. 

No. 3. 

NO. 4. 

NO. 5. 

No. 6. 

No. 7. 

NO. 8. 

No. 9. 

No. 10. 

NO. 11. 

No. 12. 

No. 13. 

No. 14. 

No. 15. 

No. 16. 

No. 17. 

No. 18. 

Beanfly Workshop, Arusha, Tanzania, 16-20 November, 1986. 

Bean Research ín Eastern Afríca, Mukono, Uganda, 22 25 June, 1986. 

Soíl Fertility Research for Bean Cropping Systems in Africa, Addis 
Ababa, Ethiopia, 5-9 September, 1988. 

Bean Varietal Improvement in Africa, Maseru, Lesotho, 30 January -
2 February, 1989. 

Troisieme Seminaire Regional sur l'Amelioration du Haricot dans la 
Region des Grands Laca, Kigali, Rwanda, 18-21 Novembre, 1987. 

First SADCC/CIAT Regional Bean Research Workshop, 
Swaziland, 4-7 October , 1989. 

Mbabane, 

Second Regional Workshop on Bean Research in Eastern Afríca, 
Nairobi, Kenya, 5-8 March, 1990. 

Atelier sur la Fixation Biologique d'Azote du Haricot en Afrique, 
Rubona, Rwanda, 27-29 Oetabre, 1988. 

Quatrieme Serninaire Regional sur l'Amelioration du Haricot dana la 
Region des Grands Lacs, Bukavu, Zaire , 21-25 Novembre, 1988, 

Natienal Research Planning fer Sean Production in Uganda, Makerere 
University, Kampala, uganda, 28 January - 1 February, 1991. 

Proceedings oi the First Meeting oi the Pan-Africa Working Group on 
Bean Entomology, Nairobi, Kenya¡ 6-9 August, 1989. 

Ninth SUAjCRSP Bean Researeh Workshop and Second SADCC¡CIAT Regional 
Bean Research workshop. progresa in Improvement of Common Beans in 
Eastern and Southern Africa, sokoine university of Agriculture, 
Morogoro, Tanzania," 1.7~22 September, 1990. 

Virus Díseases of Beans and Cowpea in Africa, Kampala, Uganda, 1.7-21 
January, 1.990. 

Proceedings of the First Meeting of the SADCCjCIAT Working Group on 
Drought in Beans, Harare, Zimbabwe, 9-11. May, 1988. 

First Pan-Africa Working Group Meeting on Anthracnose of Beans f 
Ambo, Ethiopia, 1.7-23 February, 1991. 

Cinquieme Seminaire Regional sur llAmelioration du Haricot dans la 
Region des Grands Lacs, Bujumbura, Burundi, 13-17 Novembre, 1989. 

Sixieme Seminaire Regional sur 1 t Amelioration du Haricot dans la 
Region des Grands Lacs, Kígali, Rwanda¡ 21-25 Janvier, 1991. 

Conference sur Lancement des varietes¡ la Production et la 
Distríbution de Semaines de Haricot dan s la Regíon des Granda Laca, 
Goma. Zaíre, 2-4 Novembre, 1989, 

iii 



NO. 19. 

NO. 20. 

NO. 21. 

No. 22. 

No. 23. 

No. 24. 

Recommendations of Working Groups on Cropping Systems and Soil 
Fertility Research for Bean Production Systems, Nairobi, Kenya. 12-
14 February, 1990. 

Proceedings of the First African Sean Pathology Workshop, Kigali, 
Rwanda, 14-16 November, 1987. 

Soil Fertility Research for Maize and Sean production Systems of the 
Eastern Africa Highlands -- Proceedings of a Working Group Meeting, 
Thika, Kenya, 1-4 September, 1992. 

Actes de l'Atelier sur les Strategies de l'Amelioration Varietale 
dans la Regian des Grands Lacs. Kigali, Rwanda, 17-20 Janvier, 1991. 

Praceedings of the Pan-Africa Bean Pathology Warking Graup Meeting. 
Thika, Kenya, 26-30 May, 1992. 

Proceedings of a Workshop on Bean Research Planning in Tanzania: 
Uyole Research Centre. 18-24 May 1992. 

Occasional Publicat10ns Series 

NO. 1. 

No. 2. 

No. 3A. 

No. 3B. 

NO. 4. 

No. 5. 

No. 6. 

Na. 7. 

No. 8. 

No. 9. 

No. 10. 

No. 11. 

Agromyzid Pests of Tropical Food Legumes: a Sibliography. 

CIAT Training in Africa. 

First African Bean Yield and Adaptation Nursery (AFBYAN l): Part l. 
Performance in Individual Environrnents. 

First African Bean Yield and Adaptatian Nursery (AFBYAN I): part 
II. Performance Across Environments, 

Assessment of Yield Losses Caused by Biotic Stress on Beans in 
Africa. 

Interpretation of Foliar Nutrient Analysis in Beans--the Diagnosis 
and Recommendation Integrated System 

The Banana-Sean Intercropping System in Kagera Region of Tanzania -­
Results of a Diagnostic Survey 

Sean Stem Maggot Research Methads: A Training Course at Bujumbura, 
Burundi, 1-8 November, ~99~. 

On-Farm Storage Losses to Bean Bruchids, and Farrners~ Strategies: A 
Travelling Workshop in Eastern and Southern Africa. 

A Training Manual for Bean Résearch. 

Bean Germplasm Conservation Based on Seed Drying wíth Silica Gel and 
Low Moisture Storage. 

African Bean Production Environments: Their Definition, 
Characteristics and Constraints. 

iv 



Reprint Series 

No. 1. 

No. 2. 

No. 3. 

No. 4. 

No. 5. 

Bean Production Problems in the Tropics: Cornmon Beans in Africa and 
their Constraints. 

Bean Production Problema in the Tropies; Inseets snd other Pests in 
Afriea. 

Diagnosis and Correction of Soil Nutrient Problema of Common Bean 
(Phaseolus vulgaris) in the Ussmbara Mountsíns of Tanzania. 1992. 
J.B. Smithson, O.T. Edje and K. Gil1er. J. Agri. Seí. 

Banana and Bean Intercropping Researeh; Factors Affecting Bean Yield 
and Land Use Efficiency. 1992. C.S. Wortmann, T. Sengooba and S. 
Kyamanywa. Expl. Agrie. Vol. 28, pp. 287-294; and 

The Banana-bean Intereropping System - Bean Genotype " Cropping 
System Interaetions. 1993. C.S. Wortmann and T. Sengooba. Field 
Crops Research, Vol. 31 pp. 19-25. 

Contribution of Bean Morphologieal Characteristics to Weed 
Suppression. e.s. Wortmann. Agronomy Journal 85(4) :840-843. 

v 



TABLE OF CONTENTS 

Abstract 1 

Introduction 1 

Distribution of bean production in Africa 3 

Classification of environrnents and bean production areas 4 

Bean cropping systems 5 

Producer and consumer preferences 5 

Socio-economic characteristics 6 

Bean diseases 7 

Insect pests 8 

Edaphic constraints 8 

Importance of bean production constraints 9 

Conclusion 11 

References 13 

Tables 17 

vi 



AFRlCAN BEAN PRODUCTlON ENVlRONMENTS: THEIR CHARACTERISTlCS AND 

CONSTRAlNTS 

Abstract 

Bean production in Africa is very heterogeneous with much 

conditions, cropping systems, 

This working document contains 

variation in environmental 

preferences and constraints. 

information on the many bean producing areas in Africa. The data 

were gleaned from numerous sources but a major part of these are 

from the observations of CIAT and national bean program researchers 

over the last ten years. Thirteen bean producing environments are 

defined from consideration of altitude, latitude, soil pH and 

seasonal rainfall. Seventy bean producing areas, having estimated 

annual bean production of between 2,000 and 220,000 hectares, are 

described on the bases of environmental and socio-economic 

characteristics, 

and biotic and 

constraints was 

cropping systems, farmer and consumer preferences, 

abiotic constraints. The importance of the 

evaluated both on a pan-African and a regional 

basis. Angular leaf spot, anthracnose, bean stem maggot, bruchids, 

low soil nitrogen and low soil phosphorus were determined to be the 

most important constraints to greater productivity on a pan-African 

basis. 

Introduction 

Beans (Phaseolus vulgaris L.) are an important food crop in 

eastern and southern Africa. Beans were probably introduced te the 

eastern Africa coast by Portuguese traders in the sixteenth century 

(Greenway, 1945). These traders called at Sofala (Mozambique), 

Zanzibar and Mombasa and their goods, including various new food 

plants, were carried to the interior by Arab slave traders and by 

Swahili merchants (Binns, 1976; Merril, 1954; Oliver & Mathew, 

1963). Beans became established as a food crop in Africa befare 

the colonial era, but there is little clear indication of the 

status the crop attained. The wealth of local names given to 

distinctive cultivars, and the genetic variátion, are together 
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evidence of the long establishmentof beans as a crop. Beans are 

now recognized as the second most important source of human dietary 

protein and the third most important source of calories of all 

agricultural commodities produced in eastern and southern Africa 

(Pachico, 1993). 

The bean-growing ecosystems of Africa are numerous and highly 

diverse (Allen & Edje, 1990). Their potential for production and 

their management requirements are determined by the interplay of 

many factors, including climate, soil type and a range of socio­

economic and biological factors. Research is concerned with 

adapting germplasm (Smithson, 1989) and means of production more 

precisely to specific environments. Development of appropriate 

technologies requires a good understanding of constraints and 

opportunities of the bean growing ecosystems. Such understanding 

is needed for: 

the identification of problems and the setting of research 

priorities undertaken by national institutions and regional 

research networks; 

establishing collaborative research efforts; 

identification of suitable locations for research; 

targeting technology that is agroecosystem-specific; and 

the interpretation of results of regional and pan-African 

trials. 

This document provides a review of the distribution of bean 

production in Africa and gives information on the important bean 

producing areas. The review is often limited by the paucity and 

poor quality of available information wich comes from a variety of 

sources; much is derived from observations of bean researchers 

made over the last ten years, including results from at least 20 

diagnostic surveys, numerous on-farm trials, an African network of 

more than 150 researchers at over 40 experiment stations in 18 

countries, and a series of national and regional planning workshops 

for bean research. Also, conditions and constraints are not static 

but subject to perpetual change. Therefore, this document should 

be considered as a first attempt to present information on African 
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bean production areas. We eneourage researehers to add to this 

information base and to suggest necessary revisions in order that 

a more accurate revision ean be made. 

The document begins with the distribution of bean production 

in Africa, with a second approximation of a bean map included in 

the Appendix. The major African bean environrnents (AFBE) are 

characterized and the area of beans sown are presented with 

physical information for each of the major bean producing areas 

(MBPAs). Characteristics of the bean cropping systerns, of soeio-

econornic factors and of produeer and 

presented in sequence for each MBPA. 

consumer preferences are 

Sections follow on the 

distribution and importance of agronornic constraints, including 

diseases, insect pests and edaphic constraints, the overall 

importance of which is addressed. 

Distribution of hean production in Africa 

A map showing an approximation of bean production in Africa is 

presented in the Appendix. This is a revision of a map prepared by 

the CIAT Agroeeological Unit (Gray, 1990). Information from 

several sourees was used to estimate the distribution of bean 

production. National data were used when available. In some 

cases, FAO data were used. The information for Ethiopia largely 

from farming systerns' surveys. Reliable statisties on bean 

production are generally laeking for Zaire and the estimates given 

are a consensus of data from researchers 

production in Zaire. 

familiar with bean 

The distribution of beans in Afriea is obviously irregular but 

there are sorne notable concentrations: 

l. The Great Lakes area consisting of Burundi, Rwanda, 

southwestern Uganda and extreme eastern Zaire; 

2. The slopes of Mt. Elgon in Uganda and Kenya, and western 

Kenya; 

3. The slopes of Mt. Kenya and of the Aberdares in central 

Kenya; 

4. Central Malawi and the Tete Highlands of Mozambique; and 
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5. The Hararghe Highlands of Ethiopia. 

Other notable concentrations include the Tall Grass Zone of 

Uganda, the Northern and the Southern Highlands of Tanzania, and 

Kagera Region of Tanzania. In this document, 70 bean growing areas 

have been characterlzed, with are as of annual bean production 

ranging from 2000 ta 220,000 hectares. 

Classification of environments and bean production areas 

The criteria on which we have based the AFBEs herein defined 

are altitude, amount of 

rainfall and soil pH. 

rainfall per bean growing season, mode of 

While the levels of these criteria are 

arbitrary, the cut-off points are of biological significance to the 

bean crop. 

Altitude affects temperature and therefore affects times to 

maturity, incidence and severity of both disease and insect pests, 

and rates of evapotranspiration. Three levels were used in 

classifying the AFBE: >1500, 1000-1500 and <1000 meters aboye sea 

level (masl). 

Amount and mode of rainfall determine the probability of soil 

moisture deficits and the numher of important bean producing 

seasons per year. Environments were classified as having more or 

less than a mean of 400 mm of precipitation available to the bean 

crop. Rainfall in the low latitude zone between approximately 70 S 

to 7°N is effectively bimodal as a consequence of the movements of 

the Inter-continental Convergence Zone. The unimodal rainfall 

pattern of the higher latitudes is associated with significant 

photoperiod effects. 

Boil pH relates to the soil's capacity to supply nutrients as 

well as to aluminium and manganese toxicity problems. Environments 

were classed as having a mean soil pH of aboye or below 5.5. 

Thirteen important AFEEs resulted from this classification 

(Table 1). The MBPAs are listed for each AFEE with its are a of 

bean production, latitude range and major soil types according to 

the FAO legend (FAO, 1977). These AFBEs account for an annual 

total of 3,830,000 hectares of bean crop. 
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Two AFBEs account for 50% of the hectares of beans. The sub­

humid, low latitude highlands of high potential in eastern Africa 

account for 1,012,000 hectares and the sub-humid, low latitude, 

mid-altitude high potential areas account for 885,000 hectares. 

An alternative classification of bean growing areas defined 

primarily by geographic location with consideration to altitude 

differences might be more useful for regional planning. Five 

regional areas are: a) the highlands of eastern Africa and b) the 

mid-altitude areas of East Africa within the range of 60 S to 13°N 

latitude and east of 27°E longitude; e) southern Africa, south oí 

60 S latitude; d) western Africa ineluding areas west of 15°E 

longitude; and e) the lowland areas which are below 1000 masl and 

scattered throughout Africa. 

Bean cropping systems 

Beans are compatible with numerous 

cropping seasons. Beans are primarily 

other erops in mixed 

a crop of small-scale 

produeers and generally few inputs are used. The result is a wide 

range of bean produetion systems. The major eropping systems 

inelude beans intercropped with maize, sorghum, tuber and root 

erops, or bananas, or beans grown in sole crop (Table 2). 

Generally, two crops per year are harvested in the low l.atitude 

areas where the main sowing times are March or April and September 

or October. In the northern mid-Iatitude areas, the main sowing 

time is June to July. In the southern mid-latitudes, the main 

sowing time is in November and December. Relay intercropping is 

often practiced in the mid-Iatitude areas if rainfall is 

sufficient. 

Producer and consumer preferences 

Produeers are concerned about risk avoidance and yield of good 

quality beans (Allen et al., 1989). They recognize the importance 

oí good adaptation of cultivars and resistance or tolerance to the 

major constraints. They are also concerned about culinary quality 

and taste, and sorne qualitative traits such as seed size and color 
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major constraints. They are also concerned about culinary quality 

and taste, and sorne qualitative traits such as seed size and color 

and plant growth habito Generally a wide range ef seed colors and 

sizes is acceptable (Grisley and Munene, 1992, Grisley and 

Mwesigwa, 1991, Voysest and Dessert, 1991). Preferences exist but 

are often associated with preference fer known cultivars and are 

not strongly exclusive. With the exception of blacks, which are 

accepted locally in northern Uganda and southern Ethiopia, all seed 

colors are acceptable in most MBPAs (Table 3). Large and medium­

sized seeds are preferred, but smaller seeds are acceptable to 

certain limits, especially by poorer consumers and producers who 

rely on low-priced food and seed. Grain types are commonly 

marketed separately in all countries except, Burundi, Rwanda and 

Zaire. Bush type growth habits, whether determinant or 

indeterminant, are rnost commonly preferred by farrners. Climbing 

beans have higher yield potential and are important in the densely 

populated areas of Rwanda, Burundi, eastern Zaire, southern and 

nOrthern Malawi and south-western Uganda (Graf et al., 1991). 

Socio-economic characteristics 

Human population density is a major determinant of intensity 

of bean production. Population tends to be rnost concentrated in 

highland are aa (Table 4). In moat MBPAs, wornen are prirnarily 

responsible for bean production. Most beans are produced for home 

consumption by srnall-scale farmers (Woolley et al., 1991). 

However, considerable amounts are marketed for local consumption 

and for export to neighboring countries (Grisley, 1990) . 

Production of dry beans for specialized markets ia rare, but 

include the production of white-seeded Navy beans in Ethiopia and 

Zimbabwe, high quality bean seed in northern Tanzania for export to 

Europe, and yellow grain types in N. E. Zaire for the Kinshasa 

domestic market. Beans are generally allowed to mature and dry in 

the field before harvest. In some MBPAs, the consumption of "fresh 

beans" (i.e. beans not yet physiologically mature) is common and 

may account for as much as 40% of the beans consumed and a larger 
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proportion of the marketed crop value (Grisley and Mwesigwa, 1991). 

Use of bean leaves is less common, but locally and seasonally 

important. 

Sean diseases 

Ratings of the importance of various bean diseases are 

presented in Tables 5-6 and aummarized in Tablea 11-15. Incidence 

and severity of diseases generally vary considerably from sea son to 

season. Sorne diseases that are generally seen to be of little 

economic importance can at times be devastating. Nevertheless, 

diseases like angular leaf spot (Phaeoisariopsis griseola) , 

anthracnose (Colletotrichum lindemuthianum) , rust (Uromyces 

appendiculatus) , common bacterial blight (Xanthomonas campestrís 

pv. phaseoli) and bean common mosaic are widespread and can 

decrease yield considerably. Other di seas es , including halo blight 

(Pseudomonas syringae pv. phaseolicola and pv. syringae) and 

ascochyta blight (Phoma exigua varo diversispora and/or Ascochyta 

phaseolorum) , can also cause significant crop loss, but they tend 

to be confined to specific environments. Another group of bean 

diseases, although widespread, tends not to cause large losses. 

All the rest of the many diseases recorded on beans in Africa are 

either sporadic or local (Allen, Buruchara and Smithson, in press; 

Beebe and Pastor-Corrales, 1991). The ratings given are based on 

observations made by researchers in recent years. In very few 

cases are there yield los s data to support these ratings (Wortmann, 

1992). An exception is common bacterial blight for which Opio 

(1993) estimated yield losses in Uganda ranging from 26.6 to 61.7%, 

and 6.2 to 7.8% , for a susceptible and a tolerant cul ti var, 

respectively. 

Solving the many disease-related problems is further 

complicated by the occurrence of pathogenic variation. The 

geographic distribution of races of halo blight and of the 

pathogenicity groups of bean common mosaic virus are shown in 

Tables 7 & 8. 
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The ratings of importance are related to estimated mean 

reduction in yield potential as follows: high importance indicates 

a reduction in sole crop yield potential of more than 300 kg ha"; 

moderate importance is equivalent to 100 - 300 kg ha" reduction; 

and low importance is equivalent to less than 100 kg ha". 

Insect pests 

Ratings of importance are given for several insect pests, 

including aphids (chiefly, Aphis faba e) , pod borers (Heliothis spp. 

and Maruca testulalisl, bean stem maggot (Ophiomyia spp.), foliage 

beetles (Ootheca spp.). bruchids including Zabrotes subfasciatus 

(Boheman) and Acanthoscelides obtectus (Say) , and thrips 

(Megalurothrips sjostedti). Pod bugs, mostly of Clavigralla spp., 

are common pests in humid, warm 

the insect pest of greatest 

environments. Bean stem maggot is 

concern (Tables 7 & 11) The 

importance of aphids may at times be underestimated due to 

inadequate consideration of their role in transmission of bean 

common mosaic virus. The importance of thrips may also be under­

estimated as these small insects often go undetected. Sorne pests 

are of localized importance, including: whitefly (Bemisia tabacil 

in northern Sudan; Apoderus llUmeralís ("Le cigarier". a bean 

leafroller) and Pyrameis cardui Madagascar (Rabary. 1993); and 

Meloids (pollen and blister beetles. often referred to as 'CMR 

beetles') in Lesotho, Swaziland and South Africa. 

Edaphic constraints 

The importance of edaphic stresses was determined prímaríly 

through interpretation of information provided in the FAO soil map 

of the world (FAO. 1977). More precise information was used for 

Kenya (Jaetzold and Schmidt. 1982; FURP. 1987). In interpreting 

ratings of importance of edaphic constraints, it must be 

appreciated that the ratings were confined to the major soíl types 

of the area. Therefore, 

emphasize the importance of 

in sorne cases, the ratings may over­

the problems, as farmers avoid sowíng 

of beans on soils where little production can be achieved. 
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Especially where the intensity of crop production is not high, most 

of the bean production may be concentrated on the moderate to good 
soils. In such cases, the ratings may be more relevant to the 

future, as increasing preaaure on the land causes more intensive 

use of marginal landa. 

80il organic carbon levels for representative soil profiles 

and researcher obaervationa were considered for the ratings of the 

importance of low soil N, P and K supp1y. A1so, avai1ab1e P and 

exchangeab1e K were considered, as wel1 as soi1 pH, in estimating 

the importance of these deficiencies. The importance of low 

avai1abi1ity of exchangeable bases and toxicitiea of aluminum and 

manganese were determined from representative profile deecriptions 

of major soil types ueing criteria of the Fertility Capability 
Classification 8ystem (Buol and Couto, 1980). The importance of P 

fixation by iron oxides (FeP) was determined from resu1ts of 

chemica1 ana1yses or from soil color of representative eoi1s. FeP 

fixation was considered to be important when the free Fe20; I clay 

ratio was more than 0.15, or when the soil color was redder than 

7.5 YR according to the Munsell 80il Color Charts. 

these edaphic constraints are presented in Table 10. 

rmportance of bean production constraints 

Ratings of 

The importance of bean production constraints in Africa is 

shown in Table 11 for Africa as a whole, and in Tables 12-15 for 

four bean production regiona. Data on constraints in western 

Africa, wherein beans are of generally little importance, were too 

scarce for most MBPAs to attempt to evaluate the importance of the 

biotic constraints for the region. The importance of the 

constraints is indicated in the tables as area in hectares, and as 

percent of bean production area, where the constraint is of high or 

moderate importance. As there were insufficient data on certain 
constraints for sorne MBPAs to hazard an estimate, total land area 

considered differs for constraints but the estimates of percentage 

area affected is determined from the area which received a acore 
for the constraint in Tables 5, 6, 9 & 10. Values of importance 
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were calculated as the sum of the products of the percentages of 

are a affected multiplied by assumed mean seed yield los ses of 0.4 

and 0.2 Mt ha- 1 for high 

example, the score for 

as: 

and moderate importance, respectively. For 

the importance of angular leaf spot (Table 

(67 * 0.4) + (25 * 0.2) = 31.8 11) was determined 

Angular leaf spot was found to be 'the most important 

overall in Africa . (Table 11). This 

low soil nitrogen availability and 

constraint to bean production 

is followed in importance by 

bean stem maggot. Other problems of major overall importance in 

Africa, in order of descending importance, are low available 

phosphorus, anthracnose, bruchids, common bacterial blight, aphids, 

bean common mosaic and aluminum and manganese toxicities. 

Phosphorus fixation by iron oxides appears to be a major problem as 

it is a cause of low supply of phosphorus to the bean crop, but 

also complicates the use of phosphate fertilizers. 

In the highlands of eastern Africa (Table 12), bean production 

is found to be most constrained by anthracnose and angular leaf 

spot. Low soil nitrogen and phosphorus follow. Other major 

constraints in these highlands, in order of descending importance, 

are bean stem maggot, aphids, halo blight and bruchids. 

Angular leaf spot and common bacterial blight were determined 

to be the major constraints in the mid-altitude zone of eastern 

Africa (Table 13). Other important constraints are low soil N, 

mid-season drought, bean stem maggot, bruchids, bean common mosaic 

and rusto 

Bean production appears to be most affected by low soil P in 

southern Africa, followed by low soil N and bean stem maggot, 

angular leaf spot, bruchids, anthracnose, rust and Al and Mn 

toxicities (Table 14). Lowland bean production is dispersed 

throughout southern and northern Africa and appears to be most 

affected by low soil nitrogen, mid-season soil moisture deficits, 

aphids, bruchids, low soil phosphorus, late season drought, rust 

and bean stem maggot (Table 15). Bean production data from western 

Africa are insufficient to evaluate the importance of constraints 

in those MBPAs. 
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The information presented in Tables 11 to 15 is potentially 

useful in planning research and development efforts at a regional 

or pan-African level. However, many constraints are very important 

locally while of lesser importance regionally and may deserve the 

attention of regional collaborative research efforts as well as of 

the national research institutes. 

Conelusion 
An annual are a of 3,830,000 hectares of bean production have 

be en accounted for in 13 AFBEs. Two of these AFBEs account for 50% 

of the production while four have less than 100,000 hectares of 

annual production. 

The three main AFBEs are favorable environments for crop 

production, with moderate to very high rural population densities. 

Major biotic constraints in these AFBEs in order of descending 

importance, are angular leaf 

blight and bean stem maggot. 

to produce good bean crops. 

spot, anthracnose, common bacterial 

Generally, soil moisture is adequate 

Low soil N and P availability are 

major constraints, but they are potentially manageable with organic 

and inorganic fertilizer use, accompanied by cultivars efficient in 

the use of nutrients and resistant or tolerant to the major biotic 

stresses. Bean 

little input use. 

production is primarily on a small-scale with 

As demand for beans increases and varieties with 

resistance or tolerance to the major biotic stresses become 

increasingly available, input use is likely to increase so leading 

to substantial increases in productivity. 

Increases in production will be more difficult to achieve in 

those AFBEs where constraints associated with low soil pH and 

inadequate soil moisture are of major importance. In addition to 

improved varietal resistance or tolerance to the biotic stresses, 

tolerance will be needed to toxicity problems associated with low 
soil pH as well as to the low nutrient supply (or to the occasional 

soil moisture deficits). Only then will there be much response to 
input use or to the adoption of high yielding varieties. While the 

returns to research may not be as great in these AFBEs as in the 

11 



higher potent areas, their problems need to be addressed as 

dependence on thes~ AFBEs is likely to inerease as bean erops are 

further extended to more marginal soils in response to growing land 

pressure. 

As the pieture of eurrent and projeeted future role of the 

bean erop beeomes elearer, the direetion of researeh and the 

orientation of poliey will be determined with greater eonfidenee. 

Data bases sueh as this one need constant revision, with input from 

the many users oE this doeument, to remove inaceuraeies and to 

allow better analyses of factors affecting bean produetion 

intensity, yields and trends. 

12 
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Table l. Environmental characteristics and hectares of the main bean production areas 
of Africa. 

Major bean producing area Area 
('000 ha) 

Latitude 
range 

Major soil 
types (FAO) 1 

AFBE 1: Sub-humid eastern Africa highlands of high potential at low latitude 
>1500 masl'; >400 mm avai1able moisture; 80i1 pH >5.5; bimodaliPPN' 

Burundi: Central plateau 250 2.5S - 4.0S Nh 
Ethiopia: AwassaiN. Sindamo 35 6.0N - 8.0N Ne, lih 
Kenya: Central Highlands 165 LOS - 1.5S Nh, Tm, Ne 

Western Highlands 182 1. OS - 1.5S Nh, Fo 
Rwanda: Central plateau 150 2.0S 3.0S Nh 

Northwest 70 1. SS - 2.0S Tm 
Tanzania: Northern Highland8 80 3.0S - 3.5S Nh 
Uganda: Southwest Highlands 35 LOS - 1.5S Nh, Tm 

Mt. Elgon 45 0.7N 1.4N Nh, Tm 

AFBE 2: Sub-hurnid highlands on acid soi18 at 10w latitudes 
>1500 masl; >400 mm available moisture; soi1 pH <5.5; birnodal!PPN 

Burundi: 
Renya: 
Rwanda: 
Tanzania: 
Zaire: 

Zaire-Nile Crest 
Tea zone 
Zaire-Nile Crest 
Usambara & Luguru 
South Kivu 

40 
10 
40 
50 

130 

2.5S - 3.5S 
1. OS - O. OS 
1. 5S - 2. 5S 
4.5S - 6.08 
2.0S 5.08 

Fh 
Th 
Fh 
Ne 
Nd 

AFBE 3: Sub-humid highlands at rnid-1atitudes 
>1500 masl; >400 mm available moisture; soí1 pH >5.5; unimodal!PP+ 

Ethiopia: 

Malawi: 
Mozambique: 

Tanzania: 
Zimbabwe: 
Cameroon: 
Guinea: 
Nigeria; 

Hararghe Highlands 95 
Western 25 
Misuku Hi11s, South 70 
Lichinga (North) 75 
Tete 15 
Western Highlands 25 
S. High1ands 110 
Highveld 15 
Western 75 
Guinea 30 
Rano 5 
Jos Plateau S 

8. ON ~ 9. ON 
8.6N -10.0N 
9.0S - 16.5S 
11.5S ~ 14.5S 
16.5S - 18.0S 
14.0S - 15.5S 
6.58 - 10.0S 
17.05 - 18.0S 
5.0N - 6.0N 
10.0N - 12. ON 
11.5N - 12.5N 
9.5N - 10.ON 

Be, 
Ne 
Fo, 
Fo, 
Be 
Fo, 
Be, 
Lf 
Ne, 
Bf 
Lf 
Lf 

Bd 

Ne 
Lf. Fr 

Lf 
Nd 

Nd 

AFBE 4: 8ub-hurnid highlands on acid soils at rnid-latitudes 
>1500 masl; >400 mm available moisture; soil pH <5.5; unimodal/PP+ 

Angola: 
Madagascar: 
Malawi: 

Central Highlands 
Antsirabe 
Northern (Rumphi) 

80 
13 
20 

11.58 - 14.58 
19.58 - 20.58 
10.5S - 11.0S 

Fo, Qf 
Be, Bi, Fr 
Fo, Be 

AFBE 5: Semi-arid highlands on acid soi16 at mid-latitudes 
>1500 masl; <400 mm available moisture; soíl pH <5.5; unimodal/PP+ 

Lesotho: Low1ands/foothil1s 7 29.0S - 30.08 We, I-Bc-L 
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Table 1 continued. 

Majar bean producing area Area 
('000 ha) 

Latitude 
range 

Major sOll 
types (FAO) 1 

AFBE 6: Sub-humid areas at mid-altitude and low latitude 
1000-1500 masl; >400 mm available moisture; soi1 pH >5.5; bimodaltPPN 

Burundi: Moso-Bugesera 90 2.QS - 4.5S Nd, Nh 
Kenya: Nyanza 80 1. 5S - 1. ON Fr, Fo 
Tanzania: Kagera 90 LOS - 3.5S Lf. Fo 

Northern mid-a1t. 40 1. OS - 3.05 Ne, Nd, To 
West (Kigoma) 45 3.55 - 9.05 Be, Ne 

Uganda: Short grass zone 120 1. 5N 3.0N Fo 
Tall grass zone 200 1. OS - 3.5N Af, Fo, Ne 

Zaire: N.E. 220 3.0N - 2.5S Fo, Ne 

AFBE 7: Sub-humid areas at mid-altitude and mid-latitude 
1000-1500 masl; >400 mm available moisture¡ soil pH >5.5; unirnodal/PP+ 

Malawi: Central Plateau 35 13 .OS - 14.58 Lf 
Sudan: South 50 4.0N - 5.0N Ne, Lf 
Zaire: 5haba Region 70 5.0S - 13. OS Fr 
Zambia: East 5 10.0S - 14.55 Fo, Le 
Zimbabwe: Mid-veld 6 16.5S - 20.0S Lf 
Togo: Atakparne 5' 7.0N - B.ON Lf 

AFBE 8: Semi-arid areas at mid-altitude and low latitude 
1000-1500 masl; <400 mm available rnoisture; soil pH >5.5; bimedal/PPN 

Kenya: Eastern 170 0.0 - 2.5N Lf I Be 
Other semi-arid 80 3.08 - O.5N Lf f Vp, Bk 

Rwanda: Eastern 60 2.08 - 2.58 Fo 
Tanzania: N. fringe areas 30 1. OS - 5.0S Nd, To 

AFBE 9: 8erni-arid areas at mid-altitude and mid-latitude 
1000-1500 masl: <400 mm available moisture; soil pH >5.5; unimoda1/PP+ 

Angela: Fringes 30 7.08 - 16.08 Lf,Fo 
Cape Verde: 15 14.5N - 17.5N To 
Ethiopia: Rift Valley 64 6.5N - 8.5N Xh 
Ethiopia: Mid. Alt. Hararghe 20 8.0N - 9.0N Bd, Be 
s. Afriea: Transkei 70 25.08 - 27.05 Le, Ve 

Natel 17 30.0S - 33.05 Le 
Zimbabwe: Mid-ve1d fringes 3 16.58 - 20.05 Lf 

AFBE 10: Sub-hurnid areas at mid-altitude on aeid soíls at mid-latitudes 
1000-1500 masl: >400 mm available moisture; soi1 pH <5.5; unimodal/PP+ 

Zambia: 
Zaire: 

Northeast 
Kasai 

11 
70 

8.58 - 10.58 
6.08 - 11.0S 

Fa 
Fx, Fa 

AFBE 11: Semi-arid areas at rnid-a1titudes on aeid soile at rnid-1atitudes 
1000-1500 :r.as1; <400 mm available moisture: soil pH <5.5; unirnoda1/PP+ 

Madagasear: 
Zambia: 
5waziland: 

following rice 
N.C. and N.W. 
High and mid veld 

10 
8 
2 

17.58 - 21.0S 
12.0S - 15.0S 
26.08 27.0S 

18 

Je 
F·r 
Ne, Le, Fr 



Table 1, continued. 

Major hean producing area Area 
1'000 ha) 

AFBE 12: Lowlands at mid-latitudes 
<1000 masl; unimodal/PP+ 

EYgpt: Nile Delta 20 
Madagascar: Toliary 8 

Mahajanga 5 
Malawi: C. (r. m. ') 10 
Mauritius: ( irrigated) 20 
Morocco: North 7 
Mozambique: 5. (r. m. ) 20 
Sudan: N. (irrigatedl 20 
Tunisia: North 3 

AFBE 13: Lowlands at low latitudes 
<1000 masl; bimodal/PPN) 

Burundi: Imbo Plain 20 
Tanzania:: Morogoro 20 
Zaire: Kinshasa (r.m.) 20 

Latitude 
range 

30.0N 32.0N 
20.05 25.55 
15.55 - 16.55 
13.05 - 14.55 
20.05 - 20.55 
34.0N 36.0N 
25.0S 26.55 
16.7N 18.0N 
36.0N 37.0N 

2.5S - 4.58 
6.58 7.5S 
4.08 - 6.08 

Major soil 
types (FAO) \ 

Je 
Bk, Qe 
Qe, Bk 
Nd, Bc 
Ne 
Le 
Be 
Je 
Bk 

Vp 
Bh, Be 
Fo, Qf 

1 Codes for the major soil types are: Be, Chromie Cambisol; Bd Dystrie Camisol; Be 
Eutrie Cambiaol; Bh Humie Cambisol; Fh Humie Ferralsol; Fo Orthie Ferralsol; Fr 
Rhodie Ferralsol; Jc Calcarie Fluvisol; Je Eutrie Fluvisol; Le Chromic Luvisol; 
Lf Ferrie Luvisol; Nd Dystrie Nitosol; Ne Eutrie Nitosol; Nh Humic Nitosol; Trn 
Mollie Andosol; Qc = Cambie Aranosl; Th Humie Andosol; To Ochric Andosol; Vp 
Pallie Vertisol; Wa Eutrie Planosol. Souree: FAO, 1973. 

• mas1 indieatas metars abova sea level. PPN and PP+ indieate probable importanea of 
photoperiod sensitivity in the AFBE with PPN indicating neutral conditions and PP+ 
indicsting probable photoperiod effects. 

1 Aecording to Enquetes et Statistiques Agrícoles, Togo (1984), Togo may have a rnuch 
largar ares of bean produetion than indicated here. 

r.m. indicates production dependent on use of residual rnoisture. 

19 



Table?, ('~;;raC'teriS't:cS' of" Lean crapping systems in the major bean producing areas 
in Afr.lca. 

Major bean production 
areas 

Major bean 
eropping 
systerns 1 

Sowing 
times 

Cropsl 
year 

Intensity 
oi bean 
produetion' 

AFBE 1: Sub-humid eastern Afriea highlands of high potential at low latitude 

Burundi: 
Ethiopia: 
Kenya: 

Rwanda: 

Tanzania: 
Uganda: 

Central plateau 
Awassa/N. Sindamo 
Central Highlands 
Western Highlands 
Central plateau 
Northwest 
Northern Highlands 
Southwest Highlands 
Mt. Elgon 

BAN, TUS, se 
MZ, se, MZr 
MZ 
MZ 
BAN, TUS, se 
SAN, TOE, se 
MZ, BAN 
SOR, SC, SP 
MZ, se, BAN 

Mari 
Feb , 
Mar, 
Mar, 
Mar, 
Apr l 

Mar, 
Apr, 
Mar, 

Oet 
Jul 
Sep 
Sep 
Sep 
Oet 
Oet 
Oet 
Aug 

2 
2 
2 
2 
2 
2 
2 
2 
2 

AFBE 2: Sub-humid highlands on aeid soils at low latitudes 

Burundi: 
Kenya: 
Rwanda: 
Tanzania: 
Zaire: 

Zaire-Nile erest 
Tea zone 
Zaire-Nile Crest 
Usambara & Uluguru 
South Kivu 

HAN, se 
MZ 
HAN, se 
MZ, HAN, se 
BAN, se 

AFBE 3: Sub-humid highlands at mid-latitudes 

Ethiopia: 

Malawi: 
Mozambique: 

Tanzania: 
Zimbabwe: 
Cameroon: 
Guinea: 
Nigeria: 

Hararghe Highlands 
Western 
Misuku MilIs, South 
Liehinga {North) 
Tete 
Western highlands 
S. Highlands 
Highveld 
Western 
Guinea 
Kano 
Jos Plateau 

AFBE 4: Sub-humid highlands on 

Angola: Central Highlands 
Madagascar: Ants1rabe 
Malawi: North {Rumphi) 

AFBE 5: Semi-arid highlands on 

Lesotho: Lowlands/foothills 

SOR, MZ, se 
MZ, se 
MZ, se, eOF 
MZ, MZr 
MZ 
MZ 
MZ, SC, TUB 
se 
MZ, se 
MZ, se 
se 
sc 

acid soils 

1'1Z, se 
1'1Z, MzR 
MZ, se 

acid soils 

se 

at 

at 

AFEE 6: Sub-humid areas at mid-altitude and 

Burundi: Messo-Bugesera TUB, MZ, HAN 
Kenya: Nyanza 1'1Z 
Tanzania: Kagera SAN, 1'1Z 

Northern highlands 1'1Z, BAN, se 
West {Kigoma) MZ 

Uganda: Short grasa zone se, MZ, TUB 
Tall grasa zone MZ, se, TUS 

Zaire: N.E. TUS, MZ, Bl\N 

20 

Mar, Oct 
Mari Sep 
Mar, Sep 
Mar, Oct 
Mar, Oct 

Mar, Jun 
Mar, Jul 
Dee 
Dee 
Dee 
Dee 
Dee, Apr 
Jan 
Mar, Jul 
Apr 

2 
2 
2 
2 
2 

2 
2 
1 
1 
1 
1 
2 
1 
2 
1 

higher latitudes 

Nov 1 
Oct, Feb 2 
Dec 1 

higher latitudes 

Oet 1 

low latitude 

Mar, Sep 2 
Mar, Sep 2 
Mar, Sep 2 
Mar, sep 2 
Mar, Oet 2 
Mar, Aug 2 
MarI Sep 2 
Mar, Sep 2 

VH 
M 
H 
H 
VH 
VH 
H 
M 
VH 

H 
M 
M 
M 
H 

M 
L 
H 
M 
M 
M 
M 
L 
M 

M 
L 
M 

L 

M 
H 
H 
M 
M 
L 
M 
H 

Input 
use 

leve1 2 

M 
M 
M 
M 
L 
L 
M 
L 
L 

M 
M 
L 
M 
L 

L 
L 
L 
L 
L 
L 
L 
M 
M 

L 

L 

M 

M 
M 
L 
M 
L 
L 
L 
L 



Table 2 continued. 

iViajor bean producing area Major 
cropping 
systems 

Sowing 
times 

AFBE 7: Sub-humid areas at mid-altitude and mid-latitudes 

Malawi: 
Sudan: 
Zaire: 
Zambia: 
Zimbabwe: 
Togo: 

Central Plateau 
South 
Shaba Region 
East 
Mid-veld 
Atakpame 

MZ 
SOR, MIL 
MZ, se 
MZ 
MZ, SC 

Dec 
Mar, Aug 
Nov 
Jan 
Dec 

AFBE 8: Semi-arid areas at mid-altitude and low latitude 

Kenya: 

Rwanda: 
Tanzania: 

Eastern 
Other semi-aríd 
Eastern 
N. fringa areas 

MZ 
MZ, SC 
SAN, TUB, se 
MZ, se 

Oct, Mar 
Oct, Mar 
Mar, Sep 
Oct, Apr 

AFBE 9: Semi-arid areas at mid-altitude and mid-latitudes 

Angola: 
eape Verde: 
Ethiopia: 
Ethiopia: 
S. Africa: 

Zimbabwe: 

Fringes 

Rift Valley 
Mid. Alt. Hararghe 
Transkei 
Natal 
Mid-veld fringes 

SC 
MZ 
se, MZ 
SOR, MZ 
se 
se 
se 

Dec 
Aug 
Jun 
Jul, 
Dec 
Dec 
Nov 

Dec 

Cropsl Intensity Input 
year of bean use 

production level 

1 
2 
1 
1 
1 

2 
2 
2 
2 

1 
1 
1 
2 
1 
1 
1 

M 
M 
M 
L 
L 

M 
L 
H 
L 

L 
M 
L 
H 
M 
M 
L 

M 
L 
L 
M 
M 

L 
L 
L 
L 

L 
L 
M 
L 
H 
H 
M 

AFBE 10: Sub-humid areas at mid-altitude on acid soila at mid-latitudes 

Madagascar: 
Zambia: 
Zaire: 

Central 
Northeast 
Kasai 

MZ, se, TUB 
TUB, MIL, MZ 
se, TUB, MZ 

Nov¡ 
Dec, 
Mar, 

Feb 
Mar 
Oct 

2 
2 
2 

L 
L 
M 

AFBE 11. Semi-arid areas at mid-altitude on acid soils at mid-latitudes 

Madagascar: 
Zambia: 
Swaziland: 

following rice 
N.e. and N.W. 
High and mid veld 

se 
se, MZ 
se, MZ 

AFBE 12: Low~ands at mid-latitudes 

Eygpt: 
Madagascar: 

Malawi: 
Mauritius: 
Morocco: 
Mozambique: 
Sudan: 
Tunisia: 

Nile delta 
Toliary 
Mahajanga 
e. (r. m.) 
(irrigated) 
North 
S. (ro m.) 
N. (irrigated) 
North 

se 
se 
se 
se 
se 
se 
se 
se 
se 
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Jun 
Dec 
Jan 

Mar, 
Apr 
May, 
Jun 
Jun 
Mar, 
Jun 
Sep 
Mar 

Oct 

Nov 

oct 

1 
1 
1 

2 
1 
2 
1 
1 
2 
1 
l. 
1 

L 
L 
L 

L 
L 
L 
L 
L 
L 
L 
H 
L 

L 
M 
L 

M 
L 
M 

H 
L 
L 
M 
H 
M 
L 
H 
M 



Table 2, contlnued. 

Major bean praducing area Major Sowing Crapal Intensity Input 
cropping times year of bean use 
systems production level 

AFBE 13: Lawlands at low latitudes 

Burundi: Iroba plain se, BAN, TUB Mar, Oet 2 M M 
Tanzania: Morogoro MZ, se Mar, Oet 2 L M 
Zaire: Kinshasa (r.m. ) se May 1 M M 

SAN. MZ, MIL, SOR, SP and TUS indieate intereropping with banana, maize, millet, 
sorghum, sweet potata and tuber erops, respeetively. MZr indiaates relay intercrapping 
with maize. se indicates sale crop bean production. 

Intensity of bean production and level of input use are qualitatively rated as very 
high (VH), high (H), moderate (M) and low (L). Intensity of production refera ta the 
eeonamic importance af beans in the systerns. Input use intensity refera to the amount 
of purchased inputs used. 
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Table 3. Producer/consumer preferences in 
Afrioa. 

the major bean growing areas of 

Major bean production Seed Seed I Growth habit l . " I 
I I 

areas color 1 size2 Ir Ir lIra IIIb IV I 
I 

AFEE 1, Sub-humid eastern Afríea highlands of high potential at low latitude 

Eurundi: Central plateau Y >25 H H L L M 
Ethiopia: Awassa/N. Sindamo y ,25 H H M L L 
Kenya: Central Hlghlands Z >25 H H L L L 

Western Highlands Z >25 H H L L L 
Rwanda: Central plateau X >25 M M L M M 

Northwest Y ,25 M M L M H 
Tanzania: Northern Highlands R,C1P ,30 H H M L L 
Uganda: Southwest Highlands y ,35 M M M L M 

Mt. Elgon Y ,35 M M L L L 

AFEE 2: Sub-humíd highlands on acid soils at low latitude 

Burundi: Zaire-Nile CresC X >20 M M L L L 
Kenya: Tea zona Z >30 H M L L L 
Rwanda: Zaire-Nlle Cresc X >20 M M M M M 
Tanzania! Usambara & Uluguru Z >30 H H L L L 
Zaire: South Kivu Y >25 M M L H M 

AFBE 3: Sub-humid highlands at mid-lacitudes 

EChiopia: Hararghe Highlands X >20 H H M L L 
Western y ,25 H H M L M 

Malawi: Misuku Hills, Souch y >20 M M M M L 
Mozambique: Lichinga (North) y >25 H H M L L 

Tete Y >25 H H M L L 
Western Highlands Y >25 H H M L L 

Tanzania: Southern Highlands Y >20 H H M L L 
Zimbabwe: Highveld RfC,W >30 H H L L L 
Cameroon: Western X >25 M M M L L 
Guinea: Guinea 
Nigeria: Kano 

Jos Plateau 

AFEE 4: Sub-humid highlands on acid soila at mid-latitudea 

Angola: Central Highlands Y ,20 H H M L L 
Madagascar: Antairabe Y >35 M M M M L 
Malawi: North (Rumphi) y ,20 M M M L L 

AFBE 5: Semi-aríd highlands on acid soils at mid-latitudes 

Lesotho: Lowlands/foothills R,w,Pi ,25 H H M L L 

AFBE 6, Sub-humid areaa at mid-altitude and low latitude 

Eurundi: Moso-Bugesera Y ,25 H H M L L 
Kenya: Nyanza Z >30 H H M L L 
Tanzania: Kagera Y >20 H H L L L 

Northern mid-alt. R,C >30 H H L L L 
West (Kigoma) WfYel ,20 M M M L L 

Uganda, Short grasa zone Z ,20 M M M L L 
Tall grasa zOne Y >30 H H M L L 

Zaire: N.E. y >25 M M M L L 
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Table 3, continued. 

Major bean production 
areas 

Seed 
color] 

Seed I 
síze2! 1 II 

Growth habit" 4 

lIla lIIb 

AFEE 7: Sub-humid areas at mid-altitude and mid-latitudes 

Malawí: 
Sudan: 
Zaire: 
Zambia: 
Zimbabwe: 
Togo: 

Central Plateau 
South 
Shaba Regíon 
East 
Mid-veld 
Atakpame 

y >30 
Z >20 
y >25 
y >25 
R,C,W >30 

H 
H 
H 
H 
H 

H 
H 
H 
H 
H 

L 
H 
M 
M 
M 

AFEE 8: Semi-arid areas at mid-altitude and low latitude 

Kenya: 

Rwanda: 
Tanzania: 

Eastern 
Other semi-arid 
Eastern 
N. fringe areas 

z 
z 
y 
y 

>25 
>25 
>25 
>25 

H 
H 
M 
H 

M 
M 
M 
M 

L 
L 
M 
L 

AFEE 9: Semi-aríd areas at míd-altitude and mid-latitudes 

Angola: 
Cape Verde: 
Ethiopia: 
Ethiopia: 
S. Afríea: 

Zimbabwe: 

Fringes 

Rift Valley 
Mid. Alt. Hararghe 
Transkei 
Natal 
Mid-veld fringes 

y ,20 
R, Yel 
W >20 
X ,25 
W/Pi >25 
w,Pi :>25 
R,C,W >30 

M 

H 
M 
H 
H 
H 

M 

H 
M 
H 
H 
H 

M 

M 
M 
M 
M 
M 

L 
L 
L 
L 
L 

L 
L 
M 
L 

L 

L 
L 
L 
L 
L 

I 
IV I 

L 
L 
L 
L 
L 

L 
L 
M 
L 

L 

L 
L 
L 
L 
L 

AFEE 10: Sub-humíd areas at míd-altitude on aeid soils at mid-latitudes 

Madagascar: Central 
Zambia: Northeast 
Zaíre: Kasai 

y 
y 
y 

,30 
,25 
>25 

M 
H 
H 

M 
H 
H 

M 
M 
M 

L 
L 
L 

L 
L 
L 

AFEE 11: Semi-arid areae at mid-altitudes on acid soils at míd-latítudes 

Madagasear: 
Zambia: 
Swaziland: 

following rice 
N.C. and N.l'!. 
High and mid veld 

z 
y 
y 

AFBE 12: Lowlands at mid-latitudes 

Eygpt: 
Madagasear: 

Malawi: 
Mauritius: 
Morocco: 
Mozambique: 
Sudan: 
Tunisia: 

Nile Delta 
Toliary 
Mahajanga 
C. Ir. m.) 
(irrigatedl 
North 
S. (r. m.) 
N. (irrigatedl 
North 

W 
C 
C 
R 

W,R 
y 
W,R 
W,R 

,30 
,25 
,30 

>30 
,35 
>35 
>30 
>30 
>30 
>25 
>30 
>30 

24 

H 
H 
H 

H 
M 
M 
H 
H 
H 
H 
H 
H 

H 
H 
H 

H 
M 
M 
H 
H 
H 
M 
H 
H 

L 
M 
M 

L 
M 
M 
L 
L 
L 
M 
L 
L 

L 
L 
L 

L 
L 
L 
L 
L 
L 
L 
L 
L 

L 
L 
L 

L 
L 
L 
L 
L 
L 
L 
L 
L 



Table 3, continued. 

Majar bean production Seed Seed I Growth habit3, 4 I 
I , 

areas color1 size:! ! 1 11 lIla IIIb IV I 

AFBE 13: Lowlands at low latitude 

Burundi; Irobo Plain Y >25 H H M L L 
Tanzania: Morogoro Y >25 H H L L L 
Zaire: Kinshasa (r.m. ) Y >25 H H M L L 

Key to seed colors: R = red, C = Calima (Rosecoco), P = purple, W = white, 
B = brown, Pi = Pinto, Yel = yellow, X = a non-exclusive range of colors, Y = a 
range of colors except black, Z = a range of colors except black and white. 
, Seed size in grams per 100 seeds. 

Code to growth habita: I; determínate, bush¡ II = indeterminate , bush¡ 
lIla = indeterminate trailing; lIlb = semi-climbing; IV = climbing. 

Levels of preference are high (H), moderate (M) and low (L). 
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Table 4, 
Africa. 

Socio-economic characteristics of the main bean production areas of 

Majar bean producíng are a population12 

density 
Woman's 

responsibility 
for bean crop (%) 

Consumption importance 
Fresh Bean 

bean seed leaves 

AFBE 1: Sub-humid eastern Africa highlands of high potential at low latitude 

Burundi: Central Plateau 7/8 90 
Ethiopia: Awassa/N. Sindamo 5 50 
Kenya: Central Highlands 7/S SO 

Western Highlands 7/8 80 
Rwanda: Central plateau B 90 

Northwest 8 90 
Tanzania: Northern Highlands 1 80 
Uganda: Southwest Highlands 1 95 

Mt, Elgon 1 90 

AFBE 2: Sub-humid highlands on acid soíls at low latitudes 

Eurundi: Zaire-Nile Crest 6 90 
Kenya: Tea zone 6 80 
Rwanda: Zaire-Nile Crest 1 90 
Tanzania: Usambara & Uluguru 6/7 SO 
Zaire: South Kivu 5 85 

AFEE 3: Sub-humid highlands at mid-latitudes 

Ethiopia: Hararghe highlands 4 30 
Western 4 30 

Malawi: Misuku Hills, South 6 80 
Mozambique: Lichinga (North) 3 80 

Tete 4 80 
Western highlands 3 80 

Tanzania: Southern Highlands 5 80 
Zimbabwe: Highveld 4 40 
Cameroon: Western 7 
Guinea! Guinea 5 
Nigeria: Kano 7 

Jos Plateau 

AFEE 4: Sub-humid highlands on acid soils at mid-latitudes 

Angola: Central Highlands 4/5 80 
Madagascar: Antsirabe 6 80 
Malawi: North (Rumphi) 5 80 

AFBE 5: Semi-arid highlands on acid soils at mid-latitudes 

Lesotho: Lowlands/foothills 5 70 

AFBE 6: Sub-hurnid areas at mid-altitude and low latitude 

Eurundi: 
Kenya: 
Tanzania; 

Moso-Bugesera 
Nyanza 
Kagera 
Northern mid-alt, 
west (Kigoma) 

8 
5 
4/6 
3/4 
4/5 
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90 
80 
85 
60 
85 

H 
L 
M 
M 
H 
H 
M 
H 
H 

H 
L 
H 
M 
H 

L 
L 
M 
M 
M 
M 
L 
L 

M 
M 
M 

L 

H 
M 
M 
L 
M 

H 
L 
L 
L 
H 
H 
L 
M 
L 

H 
L 
H 
L 
H 

L 
L 
H 
L 
L 
L 
L 
L 

L 
L 
L 

L 

H 
L 
L 
L 
L 



Tabla 4, continuad. 

Major bean producing area Population 
density 

Woman's 
responsibility 
for bean crop (tl 

Consumption importance 

Uganda: 

Zaire: 

Short grass zone 
Tall grass zone 
N.R. 

5 
6 
4 

80 
80 
80 

AFBR 7; Sub-humid areas at mid-altitude and mid-latitudes 

Malawi: 
Sudan: 
Zaire: 
Zambia: 
Zimbabwe: 
Toga: 

Central Plateau 
South 
Shaba Region 
Rast 
Mid-veld 
Atakpame 

6 
2/4 
3 
3 
4 
4 

90 
80 
90 
80 
60 

AFBE 8: Semi-arid areas at mid-altitude and low latitude 

Kenya: Eastern 
Dther semi-arid 

Rwanda: Eastern 
Tanzania: N. fringe areas 
Other fringe areas of AFBE 6 

4 
3 
7 
3 
3 

80 
80 
85 
80 
80 

AFBE 9: Semi-arid areas al mid-altitude and mid-latitude 

Angola: 
Cape Verde: 
Ethiopia; 
Rthiopia: 
S. Afrioa: 

Zimbabwe: 

Fringes 

Rift Valley 
Mid. Alt. Hararghe 
Transkei 
Natal 
Mid-veld fringes 

4 

5 
3 
4 
4 
4 

80 

30 
30 
30 
30 
50 

Fresh Bean 
bean seed leaves 

H 
H 
H 

H 
M 
M 
L 
L 

M 
M 
H 
M 
M 

L 

L 
L 
L 
L 
L 

L 
L 
L 

H 
L 
L 
L 
L 

L 
L 
H 
L 
L 

L 

L 
L 
L 
L 
L 

AFEE 10; Sub-humid areas at mid-altitude on acid soils at mid-latitude 

Madagascar: 
Zambia: 
Zaire: 

Central 
Northeast 
Kasai 

5 
2 
3 

80 
80 
85 

M 
L 
L 

AFBE 11: Semi-arid are as at mid-altitude on acid 50ils at mid-latitudes 

Madagascar: following rice 
Zambia; N.C. and N.VI. 
Swaziland; High and mid veld 

5 
2/4 
5 

AFEE 12: Lowlands at mid-latitudes 

Eygpt: Nile Delta 5 
Madagascar: Toliary 4 

Mahajanga 4 
Malawi: C. (r. m. l 6 
Mauritius: (irrigatedl 6 
MeroceD: North 4 
Mozambique: S. (r. m.l 4 
Sudan: N. ( irrigatedí 4 
Tunisia: North 4 
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BO 
85 
80 

30 
80 
80 
80 
50 
30 
80 
50 
30 

L 
M 
L 

L 
L 
L 
L 
L 
L 
L 
L 
L 

L 
L 
L 

L 
L 
L 

L 
L 
L 
L 
L 
L 
L 
L 
L 



Table 4, continued. 

Major bean producing arC21 Population 
density 

AFBE 13: Lowlands at low latitude 

Burundi: 
Tanzania: 
Zaire: 

Imbo Plain 
Morogoro 
Kinshasa (r.m. 

6 
4 
5/7 

Wornan's 
responsibility 

for bean crop (%) 

90 
60 
70 

Consumption importance 
Fresh Bean 

bean seed lea ves 

H 
M 
L 

H 
L 
L 

Key ta estimated popu:atian 
3 = 5 - <10, 4 ~ 10 - ~25, 5 

densities in persons Km2: 1; <1; 2 = 1 - <5; 
= 2S - <50; 6 = 50 - <100; 7 = 100 - < 250; 

8 250 - <500. 

Source: Carter et 1992 . 
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Table 5. Relative importance' of bean fungal diseases of foliage and pods in the 
main bean production areas of Africa. 

Majar bean producing area ALS' Rust ANT ASC WB FLS WM Scab 

AFBE 1: Sub-humid eastern Africa highlands of high potential at low latitude 

Burundi: 
Ethiopia: 
Kenya: 

Rwanda: 

Tanzania: 
Uganda: 

AFBE 2: 

Burundi: 
Kenya: 
Rwanda: 
Tanzania: 
Zaire: 

AFBE 3: 

Ethiopia: 

Malawi: 

Central plateau H 
Awassa/N. Sindamo M 
Central Highlands H 
Western Highlands H 
Central plateau H 
Northwest H 
Northern Highlands H 
Southwest Highlands H 
Mt. Elgon H 

L 
H 
M 
M 
L 
L 
M 
M 
L 

H 
H 
H 
H 
H 
H 
H 
H 
H 

M 
L 
L 
L 
H 
M 
H 
H 
M 

Sub-humid highlands on acid soils at low latitude 

Zaire-Nile Crest H 
Tea zone M 
Zaire-Nile Crest H 
Usambara & Uluguru H 
South Kivu H 

L 
L 
L 
M 
L 

Sub-humid highlands at mid-latitudes 

Hararghe highlands M 
Western M 

Misuku Hills, South H 

H 
M 

H 
H 
H 
H 
H 

M 
M 

L 
M 
M 
M 
L 

M 
M 

Mozambique: Lichinga (North) H 
M 
H 
H 
H 
L 
H 
H 

M 
M 
M 
M 
M 
H 
M 

M 
L 
L 
L 
M 
A 
L 

Tete H 
Western highlands H 

Tanzania: S. Highlands M 
Zimbabwe: Highveld H 
Cameroon: Western H 
Guinea: Guinea 
Nigeria: Kano 

Jos Plateau 

AFBE 4: Sub-humid highlands on acid soils at mid-latitudes 

Angola: 
Madagascar: 
Malawi: 

Central Highlands 
Antsirabe 
North (Rumphi) 

M 
M 
H 

L 
M 
H 

H 
M 
H 

L 
M 
M 

AFBE 5: Se~mi-arid highlands on acid soils at mid-latitudes 

Lesotho Lowland/foothills A M A A 

AFBE 6: Sub-humid areas at mid-altitude and low latitude 

Burundi: 
Kenya: 
Tanzania: 

Uganda: 

Zaire: 

Moso-Bugesera 
Nyanza 
Kagera 
Northern mid-alt. 
West (Kigoma) 
Short grass zone 
Tall grass zone 
N.E. 

H 
H 
H 
H 
H 
H 
H 
H 

L 
M 
M 
H 
M 
L 
M 
M 

29 

M 
H 
M 
M 
M 
L 
L 
H 

M 
L 
L 
L 
L 
L 
L 
L 

L 
L 
A 
A 
A 
L 
L 
L 
L 

L 
A 
A 
L 
L 

L 
M 

M 
L 
L 
L 
L 
A 

A 
L 
L 

A 

L 
A 
L 
L 
L 
L 
L 
L 

L 
M 
L 
L 
L 
L 
M 
M 
L 

L 
L 
L 
L 
L 

L 
L 

L 
L 
L 
L 
L 
A 
M 

A 
L 
L 

A 

M 
M 
M 
M 
M 
L 
L 
M 

L 
L 
L 
L 
L 
L 
H 
A 
A 

L 
L 
L 
L 
A 

L 
L 

A 
A 
A 
A 
L 
L 

A 
A 
A 

A 

L 
M 
L 
M 
L 
A 
A 
A 

A 
A 
L 
L 
A 
L 
L 
L 
L 

A 
L 
A 
L 
A 

A 
A 

L 
L 
L 
L 
L 
L 

A 
A 
L 

A 

A 
L 
L 
L 
L 
L 
L 
A 



Table 5, continued. 

Major bean produeing area ALS' Rust ANT ASC WB FLS WM Seab 

AFeE 7: Sub-humid areas at mid-altitude and mid-latitudes 

Malawi: Central Plateau H H M L M M A L 
Sudan: South H M A L A A A A 
Zaire: Shaba Region L L L L L L A A 
Zambia: East H M L L L L A L 
Zimbabwe: Mid-veld M L L A A A L L 
Toga: Atakpame M M L A H A A A 

AFBE 8: Semi-arid areas at mid-altitude and lo", latitude 

Kenya: Eastern M M M L A L L L 
Other semi-arid M M M L A L L L 

Rwanda: Eastern H M H L A M M A 
Tanzania; N. fringe areas H M M L L L L L 

AFBE 9: Semi-arid areas at mid-altitude and mid-latitudes 

Angola: Fringes M L H L A A A A 
Cape Verde: 
Ethiopia: Rift Va11ey M H M L L L L A 
Ethiopia: Mid. Alt. Hararghe M H M L L M L A 
S. Afriea: Transkei L M L L A A L L 

Natal M M L M A A L M 
Zimbabwe: Mid-veld fringes L L L A A A L L 

AFBE 10: Sub-humid areas at rnid-altitude on acid 90i1s at mid-latitudes 

Madagascar: Central H H M L L A A A 

Zambia: Northeast M M M H L L A H 
Zaire: Kasai L L L L L L A A 

AFBE 11: Semi-arid areas at mid-altitudes on aeid soile at mid-latitudes 

Madagasear: fo11owing rice M M M L L A A A 
Zambia: N.C. and N.W. M M L L L L A L 

Swaziland: High and mid-veld L M A A A A A A 

AFeE 12: Lowlands at mid-latitudes 

Eygpt: N1le Delta ? L ? ? ? ? ? ? 

Madagascar: Toliary L M L A A A A A 
Mahajanga L M L A A A A A 

Mala",i: C. (r. m.l L L L L L L A L 

Mauritius: (irrigatedl L H L A A A L A 

Moroceo: North ? L ? ? ? ? ? ? 

Mozambique: S. (r. m.l L L L L L L L L 
Sudan: N. ( irrigatedl L L A L A A A A 

Tunisia; North L M L ? ? ? ? ? 
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Table 5, continued. 

Majar bean producing area ALS 2 

AFBE 13: Lowlands at low latitudes 

Burundi: 
Tanzania: 
Zaire: 

Imbo Plain 
Morogoro 
Kinshasa (r. m.) 

H 
M 
L 

Rust 

M 
M 
L 

ANT 

L 
L 
L 

ASC 

L 
L 
L 

WB 

M 
L 
L 

FLS 

L 
L 
L 

WM Scab 

L 
L 
L 

A 
L 
L 

The relative importance of the stresses is indicated H = high or >300 kg ha· 1 

loss in mean yield potential, M = moderate or 100 - 300 kg ha-1 loss, and L = low 
or < 100 kg ha- 1 loss. A = absent or not reported. 

2 ALS = angular leaf spot caused by Pnaeoisariopsis griseola; ANT = anthracnose 
caused by Colletotricnum lindemutnianum; rust is caused by Uromyces 
appendiculatus; ASCO = ascochyta blight caused by Pnoma exigua var. diversispora 
and/or Ascocnyta pnaseolorum; WB = web blight caused by Tnanatepnorus cucumeris 
or in the imperfect state by Rhizoctonia Balaní; FLS = floury leaf spot caused 
by Mycovellosiella pnaseoli; WM = white mold caused by Sclerotinia sclerotiorum; 
and scab is caused by Sphaceloma state of Elsínoe phaseoli. 

Sources: Buruchara, 1993; Allen (in prep.). 
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Table 6. Relative importance' of various bean fungal, bacteria and viral 
di seas eS in the main bean production areas of Africa. 

Major bean producing are~ Charcoal' Root 
rot rote 

Fusarium 
wilt 

CBB Halo BCMV 
blíght 

AFBE 1: Sub-humid eastern Africa highlands of high potential at low Iatitude 

Burundi: 
Ethiopia: 
Kenya: 

Rwanda: 

Tanzania: 
Uganda: 

Central Plateau L 
AwassajN. Sindamo A 
Central Highlands L 
Western Highlands L 
Central plateau L 
Northwest L 
Northern Highlands L 
Southwest Highlands L 
Mt. EIgon L 

H 
L 
M 
M 
H 
L 
L 
L 
L 

L 
A 
A 
A 
H 
L 
A 
A 
A 

L 
H 
L 
L 
L 
L 
L 
L 
L 

AFBE 2: Sub-humid highlands on acid soila at Iow latitude 

Burundi: 
Kenya: 
Rwanda: 
Tanzania: 
Zaire: 

Zaire-Nile Crest L 
Tea zone L 
Zaire-Nile Crest M 
Usambara & Uluguru L 
South Ki ';;; A 

H 
L 
H 
L 
L 

AFBE 3: Sub-humid highlands at higher latitudes 

Ethiopia: 

Malawi: 
Mozambique: 

Tanzania: 
Zimbabwe: 
Cameroon: 
Guinea: 
Nigeria: 

Hararghe Highlands A 
Western A 
Misuku Hills, South A 
Lichinga (North) A 
Tete A 
Western highlands A 
Southern Highlands L 
High-veld L 
Western 
Guinea 
Kano 
Jos plateau 

L 
L 
L 
L 
L 
L 
L 
L 

L 
A 
H 
A 
A 

A 
A 
A 
A 
A 
A 
A 
? 

L 
L 
L 
M 
M 

M 
M 
M 
M 
M 
L 
L 
L 

AFEE 4: Sub-humid highlands on acid soils at mid-latitudes 

Angola: 
Madagascar: 
Malawi: 

Central Highlands 
Antsirabe 
North 

A 
A 
A 

L 
L 
M 

A 
L 
A 

L 
L 
M 

AFBE 5: Semi-arid highlands on acid soils at rnid-latitudes 

Lesotho: 

AFBE 6: 

Burundi: 
Kenya: 
Tanzania: 

Uganda: 

zaire: 

Lowlands/foothills L L L H 

Sub-humid areas at mid-altitude and low latitude 

Messo-Bugesera L 
Nyanza M 
Kagera L 
Northern highlands L 
West L 
Short grase zone L 
Tall grass zone L 
Northeast A 

M 
M 
L 
L 
L 
L 
L 
L 

32 

L 
A 
? 
? 
? 
A 
A 
A 

H 
H 
M 
M 
M 
H 
H 
H 

M 
L 
H 
H 
M 
M 
H 
M 
M 

L 
H 
L 
L 
M 

L 
L 
H 
M 
M 
M 
H 
M 

L 
L 
M 

H 

L 
L 
L 
L 
L 
L 
L 
L 

M 
L 
H 
H 
M 
L 
M 
M 
M 

L 
R 
L 
M 
L 

L 
L 
L 
L 
L 
L 
L 
L 

L 
L 
M 

L 

H 
H 
M 
M 
M 
M 
M 
L 



Table 6, continued. 

Majar bean producing area Charcoal' Root 
rot rots 

Fusarium 
wilt 

CSB 

AFBE 7; Sub-humid areas at mid-altitude and mid-latitudes 

Malawi; 
Sudan; 
TogO; 
zaire: 
Zambia; 
Zimbabwe; 

Central plateau 
South 
Atakpame 
Shaba Region 
East 
Mid-veld 

A 
L 
L 
L 
L 
L 

L 
A 
A 
M 
L 
L 

A 
? 
A 
A 
A 
? 

AFBE 8; Semi-arid areas at mid-altitude and lew latitude 

Kenya : Eastern 
Other semi-arid 

Rwanda: Eastern 
Tanzania: N. fringe areas 
Other fringe areas ef AFRB 6 

H 
H 
L 
L 
L 

L 
L 
M 
L 
L 

A 
A 
M 
? 
? 

H 
H 
A 
? 
H 
H 

M 
M 
H 
H 

AFBE 9: Semi-arid areas at mid-altitude and mid-latitudes 

Angola; 
Cape Verde: 
Ethiopia; 

S. Africa; 

zimbabwe: 

Fringes 

Rift Valley 
Mid. Alt. Hararghe 
Transkei 
Natal 
Mid-veld fringes 

A 

A 
A 
A 
A 
L 

L 

L 
L 
L 
L 
L 

A 

A 
A 
L 
L 
L 

H 
H 

Halo BCMV 
blight 

L 
L 
A 
L 
L 

L 
L 
L 
L 

L 
L 

M 
L 
H 
? 
M 

H 
H 
L 
M 

L 
L 

AFBE 10. Sub-humid areas at mid-altitude en acid soils at mid-latitudes 

Madagascar; 
Zambia: 
Zaire: 

Central 
Northeast 
Kasai 

A 
L 
A 

M 
L 
L 

L 
A 
A 

M 
M 

L 
L 
L 

L 
L 

AFBE 11: Semi-arid areas at mid-altitudes on acid soils at mid-latitudes 

Madagascar: 
Zambia: 
Swaziland: 

following rice 
N.C. and N.W. 
High and mid-veld 

A 
L 
L 

Lowlands at mid-latitudes AFBE 12; 
Eygpt; 
Madagascar: 

Malawi: 
Mauritius: 
Morocco: 
Mozambique~ 
Sudan; 
Tunisia: 

Nile Delta M 
Toliary A 
Mahajanga A 
C. (r. m.) A 
(irrigated) L 
North ? 
S. (r. m.) L 
N. (irrigated) M 
North ? 

M 
L 
A 

L 
A 
A 
L 
L 
? 
L 
L 
? 
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L 
A 
A 

? 
A 
A 
A 
A 
? 
A 
A 
? 

L 
M 

L 
L 
L 
L 
L 
? 
L 
L 
? 

L 
L 

? 
A 
A 
L 
L 
? 
L 
L 
? 

L 
L 

M 
A 
A 
L 
L 
M 
L 
L 
M 



Table 6, continued. 

Majar bean producing area Charcoa1 2 Root Fusariurn CBB Halo BCMV 
rot rota wilt blight 

AFBE 13 : Lowlands at low latitudes 

Burundi: Imbo Plain M L L M L L 
Tanzania: Morogoro L L ? L L L 
Zaire: Kinshasa (r.m. ) A L A L L L 

The relative impor~ance of the stresses is indicated H = high or >300 kg ha41 
1088 

mean yield potential, M = moderate or 100 - 300 kg ha·' loss, and L = low or < 100 kg h. 
loss. A = absent or not reported. 

Charcoal rot is caused by Macrophomina phaseolina¡ the root rota refer te a compl 
of root and stem rOeS consisting primarily of those caused by Phythium spp., Rhizocton 
Balaní, and Fusariurn Balaní; Fusarium wilt or vascular wilt is caused by Fusari 
oxysporum¡ CBa = cornmon bacterial blight caused by Xanthomonas campes tri s pv. phaseol 
halo blight is caused by Pseudomonas syringae pv. phaseolicola and pv. syringae¡ a 
BCMV = bean cornmon mosaic virus. 

Sources: Buruchara, 1993; Allen (in prep.). 
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Table 7. The geographic distribution1 of races of Pseudomonas syringae pv. 
pbaseolicola in Africa. 

Country 

Burundi 
Ethiopia 
Kenya 
Lesotho ~ 2 
Madagascar 
Malawi 2 
Mauritius :2 
Rwanda 1 2 
Swaziland 
Tanzania 2 
Uganda 
Zaire, 
Zambia 2 
Zimbabwe 2 

Races on 
Pbaseolus vulgaris 

3 4 
4 6 
4 6 7 

6 

5 

4 
6 

3 4 5 6 
3 4 

6 
3 4 

6 

8 

9 

Additional races on 
other hosts 

2 7 

1 

7 8 

7 

1 Only includes countries where halo blight races have been positively 
identified. 

Source: Teverson, 1991. 
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Table 8. The geographic distribution' of the pathogenicity 
groups' comprising bean common mosaic virus in Africa'. 

Country Pathogenicity groups 

Burundi 1 3 4b 5a 6a 
Ethiopia 1 4b 
Kenya 5a 6a 
Lesotho 6a 
Malawi 4b 6a 
Rwanda 3 4b 6a 
South Africa 5 
Tanzania 1 3 4b 6a 
Uganda 1 4b 6a 
Zaire 3 6a 
Zambia 4b 6a 
zimbabwe 1 4a 4b 6a 

1 Only includes countries from where BCMV strains have been 
positively identified. 

2 Strains representative of pathogenicity groups: NL1 1; 
NL7 2; NL8 3; Florida 4a; NL6 4b; NY15 Sa; NL2 5b; 
NL3 6a; NL5 6b; and NL4 7. Serotype A consists of 
temperature independent necrosis inducing strains belonging to 
pathogenicity groups 3, 6a and 6b. B serotypes belong to 
pathogenicity groups 1, 2, 4a, 5a and 7 which do not induce 
necrosis, and groups 4b and Sb which may induce necrosis at 
high temperatures. 

, Sources: Edington and Whitlock, 1988; Mukoko, 1992; 
Spence and Walkey, 1991; Spence, 1992. 
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Table 9. Relati ve importance' of insect pests of beans in the major bean 
producing areas of Africa. 

Major bean producing area Aphids' BSM Thrip Heli. Maruca Ooth. Bru. CIa. 

AFEE 1: Sub-humid eastern Africa highlands of high potential at low latitude 

Burundi: 
Ethiopia: 
Kenya: 

Rwanda: 

Tanzania: 
Uganda: 

Central Plateau 
Awassa/N. Sindamo 
Central Highlands 
Western Highlands 
Central Plateau 
Northwest 
Northern Highlanda 
Southweat Highlanda 
Mt. Elgon 

M 
L 
H 
H 
M 
M 
M 
H 
H 

H 
M 
H 
H 
M 
M 
H 
M 
M 

L 
M 
L 
L 
L 
L 
L 
L 
L 

L 
L 
M 
M 
M 
M 
M 
L 
L 

AFBE 2: Sub-humid highlands on acid soils at low latitude 

Burundi: 
Kenya: 
Rwanda: 
Tanzania: 
Zaire: 

Zaire-Nile Crest 
Tea zone 
Zaire-Nile Crest 
Usambara & Uluguru 
South Kivu 

M 
L 
M 
M 
M 

H 
H 
H 
L 
M 

AFEE 3: Sub-humid highlanda at mid-latitudes 

Ethiopia: 

Malawi: 
Mozambique: 

Tanzania: 
Zimbabwe: 
Cameroon: 
Guinea: 
Nigeria: 

Hararghe Highlands 
Western 
Misuku Hilla, South 
Lichinga {North) 
Tete 
Weatern highlands 
Southern Highlands 
High-veld 
Western 
Guinea 
Kano 
Jos Plateau 

L 
L 
M 
L 
L 
L 
L 
L 
L 

H 
M 
M. 
H 
H 
H 
H 
M 
M 

L 
L 
L 
L 
L 

L 
L 
L 
L 
L 
L 
M 
M 
M 

L 
M 
L 
M 
L 

L 
L 
L 
M 
M 
M 
M 
M 

AFBE 4: Sub-humid highlands on acid soils at mid-latitudes 

Angola: 
Madagascar: 
Malawi: 

Central Highlands 
Antsirabe 
North (Rumphi) 

L 
M 
L 

M 
L 
M 

L 
L 
L 

L 
H 
M 

AFBE S: Semi-arid highlands on acid soils at mid-latitudes 

Lesotho Lowlands/foothills L M L L 

AFBE 6: Sub-humid areas at mid-altitude and low latitude 

Burundí: 
Kenya: 
Tanzania: 

Uganda: 

zaire: 

Moso-Bugesera 
Nyanza 
Kagera 
Northern mid-alt. 
West (Kigoma) 
Short grass zone 
Tall grass zone 
Northeast 

M 
M 
M 
M 
M 
L 
L 
L 

H 
H 
M 
M 
M 
M 
M 
M 
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L 
M 
L 
L 
L 
L 
M 
L 

L 
M 
L 
M 
L 
L 
M 
L 

M 
L 
L 
L 
L 
L 
M 
L 
L 

M 
L 
L 
M 
L 

L 
L 
M 
L 
L 
L 
M 
L 

L 
L 
M 

L 

M 
L 
L 
M 
L 
L 
M 
L 

M 
L 
L 
L 
L 
L 
H 
L 
L 

M 
L 
L 
H 
L 

L 
L 
M 
L 
L 
L 
M 
L 
M 

L 
L 
M 

L 

M 
L 
L 
H 
L 
L 
L 
L 

M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 

M 

H 
M 
M 
M 
M 
M 
M 
M 

L 
L 
M 
M 
L 
L 
L 
L 
L 

L 
L 
L 
L 
L 

L 
L 
M 
L 
L 
L 
M 
L 

L 
L 
M 

M 

M 
M 
L 
M 
L 
L 
M 
L 



Table 9, continued. 

Majar bean producing area Aphid' ESM Thrip Heli. Maruca Ooth. Bru. CIa. 

AFBE 7: Suh-humid areas at mid-altitude and mid-latítudes 

Malawi: 
Sudan: 
Zaire: 
Zambía: 
Zimbabwe: 
Togo: 

Central PlatEO,3.U 
South 
Shaba Regíon 
East 
Mid-veld 
Atakpame 

M 
L 

M 
M 
M 

M 
M 

M 
M 
M 

M 
L 

L 
M 
M 

M 
L 

L 
M 
M 

AFEE S: Semi-arid areas at mid-altítude and low latitude 

Kenya: 

Rwanda: 
Tanzania: 

Eastern 
Other semi-arid 
Eastern 
N. fringe areas 

H 
H 
M 
M 

H 
H 
H 
M 

L 
L 
L 
L 

L 
L 
L 
M 

AFEE 9: Semi-arid areas at míd-altitude and mid-latitudes 

Angola: 
Cape Verde: 
Ethiopia: 
Ethíopía: 
S. Africa: 

Zimbabwe: 

Fringes 

Rift Valley 
Mid-alt. Hararghe 
Transkei 
Natal 
Mid-veld frínges 

L 
L 

M 

M 
H 

M 

L 
L 

L 

L 
L 

M 

L 
L 

M 
M 
M 

L 
L 
M 
L 

L 
L 

L 

M 
L 

M 
M 
M 

L 
L 
L 
H 

L 
L 

L 

AFEE 10 Sub-humid areas at mid-altitude on acid soils at mid-latitudes 

Madagascar: 
Zambia: 
Zaire! 

Central 
N. E. 
Kasai 

M 
H 
M 

M 
H 
M 

L 
L 
L 

H 
L 
L 

L 
L 
L 

L 
L 
L 

M 
M 

M 
M 
M 

M 
M 
M 
M 

H 
H 

M 

M 
M 
M 

AFEE 11: Semi-arid areas at mid-altitudes on acid soils at mid-latitudes 

Madagascar: 
Zambia: 
Swaziland: 

following rice 
N.C. and N.W. 
High and míd-veld 

H 

AFBE 12: Lcwlands at mid-latitudes 

Eygpt: 
Madagascar: 

Malawi: 
Mauritius: 
Morocco; 
Mozambique: 
Sudan: 
Tunisia: 

Nile Delta 
Toliary 
Mahajanga 
C. (r. m.) 
( irrigated) 
North 
S. (r. m.) 
N. (irrigated) 
North 

M 
M 
L 
M 
M 

M 

M 

H 
M 

M 
L 

L 
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L 

L 
H 

M 

L 
M 

L 
L 

M 

L 
L 

M 
L 

L 

L 
L 

M 
L 

L 

M 
M 

M 
M 

M 

M 
M 

M 
L 
M 

L 
L 
L 
M 

L 
L 

L 

M 
M 
L 

M 
L 

M 
L 

L 



Table 9, contínued. 

Majar bean producing area Aphid' BSM Thrip Heli. Maruca Ooth. Bru. CIa. 

AFBE 13: Lowlands at low latitudes 

Burundi: 
Tanzanía: 
Zaire: 

¡robo Plain 
Morogoro 
Kinshasa (r.m.) 

M 
M 

M 
M 

L 
L 

L 
M 

M 
M 

M 
H 

M 
M 

M 
M 

The relative importance of the atreaaes is indicated H ~ high or >300 kg ha"' 
105S in mean yield potential, M ~ moderate or 100 - 300 kg ha"' loas, and L ~ low 
or < 100 kg ha"' 105S. 

Aphid (Apbis faba e) ; BSM = bean stem maggot íOphiomyía spp.); thrip = 
Megall.lrothríps sjostedti; Heli. = Heliothis complex; Maruca Maruca 
testulalis; Ooth. = OOtbeca spp.; Bru = bruchids including zabrotes subÍascíatus 
and Acantboscelides objectus; and CIa. Clavígralla spp. of pod bugs. 
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Table 10. Relative importance of edaphic stresses in the main bean production 
areas of Africa. 

Majar bean producing area Low Low Low Low ex. Al/Mn FeP Water 
soil N soil P soil K bases toxico fix. deficits 

E M L 

AFBE 1: Sub-humid eastern Africa highlands of high potential at low latitude 

Burundi: Central Plateau H H L L M M L L L 
Ethiopia: Awassa/N. Sindamo M M L L L M L L M 
Kenya: Central Highlands H H L M L M L M M 

Western Highlands H H L M L M L L L 
Rwanda: Central Plateau H H L L M M L L L 

Northwest M M L M M H L L L 
Tanzania: Northern Highlands M M L L L M L L L 
Uganda: Southwest Highlands M M L L L M L L L 

Mt. Elgon M M L L L M L L L 

AFBE 2: Sub-humid highlands on acid 80i18 at low latitude 

Burundi: Zaire-Nile Crest H H M M H H L L L 
Kenya: Tea zone M H M H H H L L L 
Rwanda: Zaire-Nile Crest H H M M H H L L L 
Tanzania: Usambara & Uluguru M M H M M M L L L 
Zaire: South Kivu H H M H H M L L L 

AFBE 3 : Sub-humid highlands at mid-latitudes 

Ethiopia: Hararghe Highlands M M L L L M L M M 
Western M M L L L M L L L 

Malawi: Misuku Hills, South M M L/M L L M L L L 
Mozambique : Lichinga (North) H H M M M M L L L 

Tete M M L L L L L L M 
Western Highlands H H M M M M L L M 

Tanzania: Southern Highlands M M L L L M L L M 
Zimbabwe: High-veld M M L L L L L L L 
Cameroon: Western M M L L L M L L L 
Guinea: Guinea M M L L L L L L L 
Nigeria: Kano ( irrigated) M L L L L L L L L 

Jos Plateau M M L L L L L L L 

AFBE 4: Sub-humid highlands on acid soils at mid-latitudes 

Angola: Central Highlands M H M H M M L L L 
Madagascar: Antsirabe M H L M M L L L L 
Malawi: North (Rumphi) H H M M M M L L M 

AFBE 5: Semi-arid highlands on acid 80ils at mid-latitudes 

Lesotho: Lowlands/foothills H M M M M L M H H 
V ER T 

AFBE 6 : Sub-humid areas at mid-altitude and low latitude 

Burundi: Moso-Bugesera H H M L L M L M L 
Kenya: Nyanza H H M M M H L M M 
Tanzania: Kagera H L L M M L L L L 

Northern highlands H M L M M M L M L 
West (Kigoma) H M L L L L L M L 
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Table 10, continued. 

Major bean producing area Low Low Low 
soil N soíl P soil K 

Low ex. Al/Mn 
bases toxic. 

Uganda: 

zaire: 

Short grass zone 
Tall grasa zone 
Northeast 

M 
M 
M 

M 
M 
M 

M 
M 
M 

M 
M 
M 

AFeE 7: Sub-humid areas at mid-altitude and mid-latitudes 

Malawi: 
Sudan: 
Zaire: 
Zambia: 
Zimbabwe: 
Togo: 

Central Plateau 
South 
Shaba Regian 
East 
Mid-veld 
Atakpame 

H 
M 
M 
H 
M 
M 

H 
H 
H 
H 
M 
M 

L 
L 
M 
L 
L 
L 

M 
L 
M 
L 
L 
L 

AFBE 8: Semi-arid areas at mid-altitude and low latitude 

Kenya: 

Rwanda: 
Tanzania: 

Eastern 
Other semi-arid 
Eastern 
N. fringe areas 

H 
M 
H 
M 

M 
M 
M 
L 

L 
L 
M 
L 

L 
L 
L 
L 

AFBE 9: Semi-arid areas at mid-altitude and mid-latitudes 

Angola: 
Cape verde: 
Ethiopia: 

S. Africa: 

Zimbahwe: 

Fringes 

Rift Valley 
Mid. Alt. Hararghe 
Transkei 
Natal 
Mid-veld fringes 

H 

H 
M 
H 
H 
H 

H 

L 
M 
H 
H 
H 

M 

L 
L 
L 
L 
L 

M 

L 
L 
L 
L 
L 

M 
M 
M 

M 
L 
M 
L 
L 
L 

L 
L 
M 
L 

M 

L 
L 
L 
L 
L 

Fep Water 
fíx. deficits 

E M L 

M 
M 
M 

M 
M 
H 
M 
L 
L 

L 
L 
M 
M 

M 

L 
L 
L 
L 
M 

M H M 
L M L 
L M L 

L M L 
M M L 
L L L 
L L L 
L H M 
L L L 

M H H 
M H H 
M H H 
M H M 

L 

L 
L 
L 
L 
L 

M 

M 
M 
M 
L 
H 

M 

H 
M 
L 
L 
H 

AFBE 10: Sub-humid areas at mid-altitude on acid soils at mid-latitudes 

Madagascar: 
Zambia: 
Zaire: 

Central 
Northeast 
Kasai 

H 
H 
H 

H 
H 
H 

H 
M 
M 

H 
H 
M 

H 
H 
M 

H 
M 
M 

AFeE ~l: Semi-arid areas at mid-altitudes on acid soils at mid-latitudes 

Madagascar: 
zambia: 
Swaziland: 

following rice 
N.C. and N.W. 
Eigh and mid-veld 

M 
M 
M 

AFBE 12: Lowlands at mid-latitudes 

Egypt: 
Madagascar: 

Malawi: 
Mauritius: 
Moroceo: 
Mozambique: 
Sudan; 
Tunisia: 

Nile delta 
Toliary 
Mahajanga 
C. (r. m.) 
( irrigated) 
North 
S. (r. m.) 
N. (irrigated) 
North 

M 
M 
M 
H 
H 
M 
M 
M 
M 

M 
M 
M 

L 
L 
L 
M 
M 
L 
L 
L 
L 
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L 
M 
L 

L 
L 
L 
L 
L 
L 
L 
L 
L 

L 
M 
L 

L 
L 
L 
L 
L 
L 
L 
L 
L 

H 
M 
L 

L 
L 
L 
L 
M 
L 
L 
L 
L 

M 
H 
L 

L 
L 
L 
M 
L 
L 
L 
L 
L 

L 
L 
L 

L 
L 
L 

L 
L 
L 
L 
L 
L 
L 
L 
L 

M 
L 
L 

M 
M 
M 

L 
L 
L 

H 
H 
H 

L L 
L L 
L L 
M H 
L L 
M M 
M H 
L L 
M M 



Table 10, continued. 

Major bean producing area Low Low 
Boíl N soH p 

AFBE 13: Lowlands at low latitudes 

Burundi: Irobo Plaín M M 
Tanzania: Morogoro H M 
Zaire: Kinshasa (r.m. ) H M 

The relative importance of the stresses 1S 
in mean yield potential, M = modera te or 100 
kg ha" loss. 

Low Low ex. Al/Mn FeP Water 
soil K bases toxico fix. deficit 

E M L 

L L L L M H H 
L M M L M H H 
L L L L L M H 

indicated H = high or >300 kg ha" 10ss 
300 kg ha" 10ss, and L = low or < 100 

FeP fix. refers to fixation of phosphates by iron oxides. 

, Water deficits reter to soil moisture deficits during the vegetative (E), early 
reproductive or RS & R6 (M), late (L) stages ot growth. 
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Table 11. Importance of various bean production constraints in Africa 
as indicated by number of hectares ('000), and percent of area, having 
a constraint of high or moderate importance 1,2. 

Constraint 

Angular leaf spot 
Rust 
Anthracnose 
Ascochyta blight 
Web blight 
Floury leaf spot 
White mold 
Scab 
Charcoal rot 
Root and stem rots 
Fusarium wilt 
Common bacterial blight 
Halo blight 
Bean common mosaic virus 

Aphids 
Bean stem maggot 
Thrips 
Heliothis 
Maruca 
Ootheca 
Bruchids 
Clavigralla 

Low soil N 
Low soil P 
Low soil K 
Low exchangeable bases 
Al/Mn toxicity 
FeP fixation 

Soil moisture deficits 
early season 
mid season 
late season 

High importance 
Hectares (% area) 

2567 
619 

1782 
286 

O 
O 
O 
O 

260 
490 
190 

1015 
607 
772 

613 
1581 

20 
O 
O 

200 
174 

O 

2015 
1667 

110 
296 
306 
257 

75 
594 
452 

(67) 
(17) 
(47) 
( 8) 
( O) 
( O) 
( O) 
( O) 
( 7) 
(l3 ) 
( 7) 
(29) 
(18) 
(22 ) 

(18) 
(46 ) 
( 6) 
( O) 
( O) 
( 6) 
( 5) 
( O) 

(53) 
(44 ) 
( 3) 
( 8) 
( 8) 
( 6) 

( 2) 
(15) 
(12) 

Moderate importance 
Rectares (% area) 

939 
1635 
1113 

865 
172 
825 
100 

75 
50 

597 
60 

1014 
840 

1279 

1552 
1765 

421 
1080 
1071 

656 
3317 
1092 

1753 
1773 
1424 
1550 
1683 
2636 

500 
1274 

951 

(25 ) 
(44 ) 
(3 O) 
(26 ) 
( 5) 
(24 ) 
( 4) 
( 2) 
( 1) 
(16) 
( 2) 
(29) 
(26 ) 
(37) 

(46 ) 
(51 ) 
(12) 
(35) 
(31 ) 
(19) 
(95) 
(33 ) 

(46 ) 
(47) 
(37) 
(41 ) 
(44 ) 
(69 ) 

( l3) 
(34 ) 
(25 ) 

--~ .. _-_. __ ._-
, The relative importance of the stresses is indicated H = high or >300 
kg ha·' loss in mean yield potential, M = moderate or 100 - 300 kg ha" 
loss, and L = low or " 100 kg ha" loss. 

2 Estimates of importance of diseases and insec't pests generally exclude 
the bean production of West Africa (approximately 100,000 ha), and 
occasionally other areas where information is lacking. 
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Table 12. Importance of various bean production constraints in the 
Eastern Africa Highlands as indicated by number of hectares ('000), and 
percent of area, having a constraint of high or moderate importance '. 

Constraint 

_. __ .. -------
Angular leaf spot 
Rust 
Anthracnose 
Ascochyta blight 
Web blight 
Floury leaf spot 
White mold 
Scab 
Charcoal rot 
Root and stem rots 
Fusarium wilt 
Common bacterial blight 
Ralo blight 
Bean common mosaic virus 

Aphids 
Bean stem maggot 
Thrips 
Heliothis 
Maruca 
Ootheca 
Bruchids 
Clavigralla 

Low soil N 
Low soil P 
Low soíl K 
Low exchangeable bases 
Al/Mn toxicity 
FeP fixation 

Soil moisture deficits 
early season 
mid season 
late sea son 

High importance 
Rectares (% area) 

1327 
175 

1272 
265 

O 
O 
O 
O 
O 

480 
190 

35 
427 
347 

382 
852 

O 
O 
O 

130 
O 
O 

957 
957 

50 
130 
210 
150 

o 
O 
O 

(89) 
(13) 
(92) 
(19 ) 
( O) 
( O) 
( O) 
( O) 
( O) 
(35) 
(14 ) 
( 3) 
(31 ) 
(25 ) 

(28 ) 
(62 ) 
( O) 
( O) 
( O) 
(la) 
( O) 
( O) 

(70) 
(70) 
( 4) 
(101 
(16) 
(11) 

O) 
O) 
O) 

Moderate importance 
Rectares (% area) 

155 
492 
120 
575 

25 
150 

O 
o 
O 

347 
o 

300 
690 
610 

820 
500 

35 
680 
420 
290 

1392 
347 

435 
435 
210 
547 
530 

1252 

O 
255 
150 

(10 ) 
(36 ) 
( 8) 
(42 ) 
( 2) 
(11) 
( 01 
( O) 
( O) 
(25 ) 
( O) 
(22) 
( 51) 
(45) 

(61 ) 
(37) 
( 3) 
(50) 
(31 ) 
(22) 

(100 ) 
(29 ) 

(32) 
(32 ) 
(16) 
(40 ) 
(39 ) 
(92) 

( O) 
(19) 
(11) 

The relative ímportance of the stresses is indicated R = high or >300 
kg ha·' loss in mean yield potential, M = moderate or 100 - 300 kg ha· ' 
10ss, and L = 10w or < 100 kg ha- l loss. 
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Table 13. Importance of various bean production constraints in the 
eastern Africa mid-altitude zone as indicated by number of hectares 
('000), and percent of area, having a constraint of high or moderate 
importance 1. 

Constraint 

Angular leaf spot 
Rust 
Anthracnose 
Ascochyta blight 
Web blight 
Floury leaf spot 
White mold 
Scab 
Charaoal rot 
Root and stem rots 
Fusarium wilt 
Common bacterial blight 
Halo blight 
Bean common mosaic virus 

Aphids 
Bean stem maggot 
Thrips 
Heliothis 
Maruca 
Ootheca 
Bruchíds 
Clavigralla 

Low soíl N 
Low soil P 
Low soíl K 
Low exchangeable bases 
Al/Mn toxícíty 
FeP fixatíon 

Soil moisture deficits 
early season 
mid sea son 
late season 

High importance 
Hectares (% area) 

960 
219 
280 

O 
O 
O 
O 
O 

260 
O 
O 

929 
O 

430 

160 
415 

O 
O 
O 

70 
174 

O 

559 
140 

O 
O 
O 
O 

75 
545 
359 

(70 ) 
(16) 
(21 ) 
( O) 
( O) 
( O) 
( O) 
( O) 
( 19) 
( O) 
( O) 
(68 ) 
( O) 
(32) 

(12) 
(30) 
( O) 
( O) 
( O) 
( 5) 
(13 ) 
( O) 

(40 ) 
(10) 
( O) 
( O) 
( O) 
( O) 

( 5) 
(39) 
(26) 

Moderate importance 
Hectares (% area) 

419 
955 
639 

90 
O 

640 
100 

75 
O 

150 
60 

435 
O 

525 

430 
949 
200 
345 
390 

90 
1190 

410 

825 
965 
690 
670 
730 
810 

502 
739 
170 

(31) 
(69) 
(47) 
( 7) 
( O) 
(47) 
( 7) 
( 5) 
( 4) 
(11) 
( 4) 
(32 ) 
( O) 
(38) 

(32) 
(70) 
(15) 
(25) 
( 29) 
( 7) 
( 87) 
(30 ) 

(60 ) 
(70 ) 
(5 O) 
(48) 
(53) 
(59) 

( 36) 
(53) 
(12 ) 

The relative importance of the stresses is indicated H : high or >300 
kg hao, los s in mean yield potential, M = moderate or 100 - 300 kg hao' 
loss, and L : low or < 100 kg ha- 1 loss. 
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Table 14. Importance of various bean production constraints in southern 
Africa as indicated by number of hectares ('000), and percent of area, 
having a constraint of high or moderate importance '. 

Constraint 

Angular leaf spot 
Rust 
Anthracnose 
Ascochyta blight 
Web blight 
Floury leaf spot 
White mold 
8cab 
Charcoal rot 
Root and stem rots 
Fusarium wilt 
Common bacterial blight 
Halo blight 
Bean common mosaic virus 

Aphids 
Bean stem maggot 
Thrips 
HeLLothis 
Maruca 
Ootheca 
Bruchids 
Clavigralla 

Low soil N 
Low soil P 
Low soil K 
Low exchangeable bases 
Al/Mn toxicity 
FeP fixation 

80il moisture deficits 
early season 
mid season 
late season 

High importance 
Hectares (% area) 

260 
250 
230 

21 
O 
O 
O 
O 
O 

10 
O 

106 
180 

O 

19 
314 

O 
O 
O 
O 
O 
O 

419 
570 

60 
166 

96 
138 

o 
9 

43 

(42 ) 
(31 ) 
(28 ) 
( 3) 
( O) 
( O) 
( O) 
( O) 
( O) 
( 1) 
( O) 
(16) 
(22 ) 
( O) 

( 3) 
(49 ) 
( O) 
( O) 
( o) 
( O) 
( O) 

( O) 

(51 ) 
(70 ) 
( 7) 
(20 ) 
(12) 
(17) 

O) 
1) 
5) 

Moderate importance 
Hectares (% area) 

340 
123 
351 
200 
105 

35 
O 
O 
O 

100 
O 

199 
150 
121 

189 
321 
166 

O 
211 
246 
635 

335 

386 
235 
404 
333 
413 
569 

O 
230 
321 

(42 ) 
(15) 
(43 ) 
(25) 
(13 ) 
( 4) 
( O) 
( O) 
( O) 
(12) 
( O) 
(34 ) 
(18) 
(21) 

(3 O) 
(51) 
(27 ) 
( O) 
(33) 
(38) 

(100) 
(53) 

(47) 
(29) 
(50) 
(41) 
(51) 
(70 ) 

( O) 

(28 ) 
(39 ) 

1 The relative importance of the stresses is indicated H = high or >300 
kg ha~l loss in mean yield potential, M = moderate or 100 - 300 kg ha' 
loss, and L = low or < 100 kg ha~l loss. 
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Table 15. Importance of various bean production constraints in the 
lowlands of Africa as indicated by number of hectares (' 000), and 
percent of area, having a constraint of high or moderate importance ' . 

Constraint 

Angular leaf spot 
Rust 
Charcoal rot 
Common bacterial blight 
Bean common mosaic virus 

Aphids 
Sean stem maggot 
Thrips 
Heliothis 
Maruca 
Ootheca 
Bruchids 

Low soil N 
Low soil P 
Low soíl K 
Low exchangeable bases 
Al/Mn toxicity 
FeP fixation 

Soil moisture deficits 
early season 
mid season 
late season 

High importance 
Hectares (% area) 

20 (15) 
20 (15) 

O ( O) 
O ( O) 
O ( O) 

7 ( 6) 
O ( O) 

20 (22) 
O ( O) 
O ( O) 
O ( O) 
O ( O) 

70 (44 ) 
O ( O) 

O ( O) 
O ( O) 

O ( O) 
40 (33 ) 
50 (42 ) 

Moderate importance 
Hectares (% area) 

20 (15) 
70 (44 ) 
10 ( 6) 
20 (12) 
23 (14) 

113 (94) 
50 (56) 
20 (22) 
40 (50 ) 
50 (56) 
30 (43) 
90 (100) 

67 (42) 
113 (100) 

10 8) 
10 8) 

40 (33) 
60 (50) 
10 ( 8) 

1 The relative importance of the stresses is indicated H = high or >300 
kg ha-1 loss in mean yield potential, M = moderate or 100 - 300 kg ha-1 

loss, and L = low or < 100 kg ha- 1 loss. 
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