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Sunmary -

Bean, lima bean and pigeon pea are important food crops which often provide a
major source of protein in the dicts of inhabitants of many countries of African south
of th~ Sahara. Diseases and pests ure important factors contributing to the erratic,
low vields and poor quality of these and other food legumes in Africa. Beans are
adversely affected by several pests and pathogens at various stages of plant develop-
ment which seriously reduce seed yields and quality. On the African continent pests
app :ar to cause greater damage to pigeon peas than discases, particularly those which
attack the pods and seeds. Our knowledge of the pests and discases or nma bean in

. Africa is very sneagre. Control of ihe diseases and pests which iimit the cultivation

of bean, lima cean and pigeon pea in Africa is essential it vields and quality are to be
increased. Different control measures are presently being utilized to reduce the damage
caused by various pgsts and patiiogens. Breeding and selection of varietics that are
resistant to one or more of the important pests and pathogens of these crops appear to
offer the most attractive means of control for the long term.

Introduction
Beans (Phaseolus vulgaris)

Beans arc one of the most important fend legumes cultivated in countries of”

Africa south of the Sahara. They are the maii. pulse crop grown in several countries
of castern Afri-a, particularly Burundi, Ethiopia, Kenya, Malawi, Rwanda, Tanzania

and Uganda. Altiiough statistical data are lacking, the area pla»ted annually to beans

in these countries is estimate.! to exceed 1,500,000 hectares with an average yield of
500 to 750 kilograms per hectare (FAO, 19/1).

Dean may to grown in pure stan., but are most commonly interplanted with
other crops, sucli as coffee, bananas oi .aaize where the plot size of planting. is fre-
quently Jess than 0.3 hectare (Leakey, 1970). The ~mate is particularly important
in defining the areas where beans can be cultivated successfully. In Africa they are
generaily grown uader rain-fed sondizions in the cooler, highiind regions (above
300-500 meters) ar.d rarely in the hot, .umid lowland tropics (Acland. 1971). Eeans
are primarily grown us a rain-fed crop by sinall farmers whu plant 1rom one to two
crops annually. Planting dates generally coinride with periods o7 rainfall (Acland,
1971).

Diseases and pests are often one of the most important factors aifecting the pro-
duc;ion of beans in many countries, contributing greatly to low yields and poo
q & ]ty. .

Discases

Numerous diseases affect beans in Africa (Stanton. 1966). Howcver, those of q
greatest importance are anthrancnose (Colletotrichum lindemuthiamun), rust (Unro--
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myces phascoli var. typica (U. appendiculatus), angular leaf spot (Phaeoisariopsis
griseola). halo blight (Pseudomonas phaseolicola) common bacterial and fuscous
blight (XNenthomonas pha:coli and X. phaseoli var. Fuscans, respectively), and common
mosaic virus (Acland, 1971; Leakey, 1970; Robinson, 1960; Wallace, 1939).

Discase incidence varies greatly from scason to season. Most of the major diseases
of bean in Africa are favoured by high moisture in the form of rain or dew. Some
diseases, such as anthracnese, halo blight and ang 'lar leaf spot are prevalent during
cool weather, whereas common bacterial blight is most devastating wien temperatures
are warm (Leakey, 1970, 1972). Rust can be serious over a range ol temperatures if
adeqgua' e mosture is presem

The decrease ir vicld attributable 1. soil-borne fungi and nematodes that attack
the roows of bean plants is generally unknown, although it is undoubted’y significant.

In nature, the host range of all major bean pathogens is confined to bean- and
closely related species. Many of these pathogens remain vizSle for long perict, in

dormant seed, crop debris, or soil.

‘Transmission . :

Seed transmission is probably one of the most important mechanisms in spread
and survival of all majer bean pathogens, except rust. Spread of the sced-buine patho-
gens in a field can often be very rapid, even with a low incidence of sceu infection,
when environmental conditiors are favourable for diseasc development (Leakey,
1970). Thesc discases are also transmitted by one or more of rhe following methods:
wind, insects, rain, irrigation water, machinery, people and unimals.

The indiscriminate movement of bean sced between regions, countrie: Or cor.-
tinents should be avoided since many of the bean pathogens are secd-borne. Thereisa
constant threat and danger of introducing new bean pathogens into Africa, such as
bacterial wilt (Corynebacterium flaccumfaciens), cr new races of endemic pathogens
on infected secd (Caresche et al., 1969).

Control

Various control measures may be required before, during or after the planting
season to reduce the losses caused by different bean pathogens. Some of these include
the use of clean (pathogen-free) sced, resistant varicties, crop rotation, altering the
planting dats, removal of infested crop trash, roeuaing diseased plants, eradication
of alternate hosts, and application of chemicals to the seed, soil or foliage (Leakey,
1970; Mukasa, 19702; Zaumeycr Thomas, 1957). .

' One of the most cffective methods of controlling certain bean pathogens is by
growing discase-resistazt varicties (Leakey, 1970). Beun lines have bees developed by
research effor*s in various parts of the world that are resistant or telerant to several of
the discases simiting bean production in Africa, like anthracuose, rust, bacterial
blights and beaz common mosaic virus. Bean improvement programs in Africa should
attempt to incorporate these various sources of resistance into their germplasm collect-

tions, where they can be us:d n breeding agronomically acceptable, disease-resistant
bean varictics. Resistant hean iines should always be observed for their reaction to

diseases under local conditions. Bean lines resistant to a particular diseasc in one area
may be susceptible in arother due to different strains or races of he pathogens.

Various i1ces of anchracrose, rust and common bacterial blight have alrcady been

identified from different bean growing regions of Africa (Acland, 1971; Howiand and

Macartney, 1966; Leakey and Simbwa-Bunnya, 1972; Schuster et al., 1973). New
races will undoubtedly be identified for these and other pathogens of bean. :

Pests

Beans are subject to attack by various insects at all stages of plant development
from the time of seedling until harvest apd storage (Aclaad, 1971; Bohlen, 1973;
Davies, 1970a). One of the most widespread and destructive pests of bean in African
countries is a group of bean flies which causc serious dar.age to young bean plants:
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(Greathead, 1968). At times, these pesis can completely destroy a crop. The three

species (Mclanagromy:a phaseoli, M, spencerella and
their eggs on the leaves, stem cr hypocotyls of newly
larvae burrow down the stemn into the tap root and pup
the surface. Plants attacked by bein flies are often less

- Imsect damage 10 the hypocotyl may cause the plants t

Opliiomyia centrosematic) lay
emerging bean scedling. The
ate in the stem or soil closs to
vigorous, yellow »nd stunted.
o break off at or naar ground

level in strong winds. Excessive damage by feeding larvae often resuits in wilting and

death of the plant. The host range of the bean fly com

plex comprises several species

in the Leguminosae, including lima bean, pizeon pea, cowpea (Vigng unguiculara)
and soyabeaw (Glyciy» max) (Greathead, 1968). There appears to be differeiceinthe
susceptibility of bean varieties to attack by flies and in the atility of plants to deveiop
adventitious roots in response to insect feeding (Greath :ad, 1968). An effective method
of controlling these pests is to treat been seeds with an insecticide, such as aldrin or

dieldrin, prior 1o planting (Azland, 1971).

Heavy infestaticns of the black bean aphid (Aphis fabac), especially at higher
%levations during the dry season, can severely damage a bear, crop (Ingram, 1969).
In addition to the damage caused to the plant by the feeding apilids, these insects also
act as vectors of one or more virus diseases which aftect beans in Africa (Kuljarbu,

1975). Winged aphids move the virus from plant to

piant and between plantings.

Spread of ue virus from a small initial source of infection, such as seed. can be rapid
if the population of winged forms is high. In the ficld, these aphids also colonize other

legumes.

Another extremely important group of bean pests is the be.tles in the family

Bruchidac that destroy seeds in storage (Acland, 197

Two species, A canthoscelides obtectus and Zabrotes subfaci

17 Da-1es, 1959, 1960, 1970).
atus, are generally conside- |

red to bz important pests of bean, although they also cause serious damage to seeds

of other legumes-as well (Davies, 19705, 1972 Howe
chid species ofien lay their cggs on the developing

and Currie, 1964). Both bru-
seeds or pods in the field and

complete their life cycle after the seeds are placed in storage (Davies, 1959; Nyiira,

1970). \WVith favourable environmental conditio; <, thase

pests can multiply very rapidly

on dormant seeds in storage. Some bean varieties appear to be more resistant to
attack than others (Davies, 1963). Damage js usually reduced greatly if seeds are
stored under dry conditions at temperatures (below 22°C) which are suboptimun: for
development of the insects (Davies, 19706, Howe and Currie, 1964). Both pests can be
corrolled effectively by treating seeds with various insecticides (Acland, 1971; Davies,

1929, 1563, 19704).

At times, beans 2an be seriously damagad by other pests, including the bean pod
borer (Maruca testulatis, pods), Am~rican bollworm {Heliothis armigzra) flowers, pods
and seeds), bean leaf beetles (Oothe. a spp., leave: eutnonias(Agrotis cnp., young seed-

lings), and thrips (Taeniotrips sjostedfi, flowers) (Bohlen
1970,

Lima Beans (Phaseolus lunaius)

Introduction
Little is known concerning the distribution, variet

» 1973, Davies, 1970q, Leakey,

ics, vields or diseasss and pest’

of lima beans in Afrca. Lima beans can be grown over » tairly wide rar ~2 of environ-
mental conditions, with jines adapted to the wirm b mid tropics (Why*- er al., 1953),
Ciimbing varieties are gencrally cultivated in prefe: ».ce to bush types by farmers in
small plantings (Mukasa, 19700); Stanton, 1966). Green pods are harvested through-

~ut the ~rowing period of the plant whic!. is composed
ties (M - (asa, 1£700); Stanton, 1966; Su «i ., 1969). The
i the fresh siate.

of'anizal and perennial varic-
se seeds are usuvally censumed

Lima beans are reixtively free of important diseases and petts, although théy are
susceptible to many of the same maladies that cause devastating losses to beans 2.
rulgaris) in Africn (Rachie and Rockwood, 1972; Riley, 1960).



- Diseases .

A sced-borne, foliar disease caused by Ascochyta phaseolorum may be serious
at times, especially during periods of prolonged wet weather (Mukasa, 1970b). After
the initial introduction of the pathogen on infected szcd, the spoves of the fungus are
spread from plant to plant by splashing rain. Severai other food legumes in addition
to Lma bean ure infected under field conditions by t'.c pathogen (Sutton and Waters-
ton. 1966). In the absence of resistant varieties, discasc losses can ¢ minimized by
planting clean secd and practising crop rotation. .

, A virus-like disease transmitted by white flies (Bemisi~ rabaci) affecis i~ beans.

in West Africa (R. J. Willizms, personal communication Williams, 1975). Whitefly-
transmitted diseases of lima bean, pigeon pea and beau s are of en a limiting factor in
" the cultivation of these crops in the lowland tropivs of Latin American and the Cari'.-
bean (Bird ef al., 1972). It will be important to determine the relationship of the West
African whitefly-transmitted disease to those that occur in the western L..misphere and
other parts of the world, particularly India. Distribution of the disease 1 Africa needs
to be clarified. Investigations on the spread, itost range, survival, and control of tiw
pathogen are urgently required.

Pigeon Peas (Cajanus cajan)

Introduction

Pigeon peas are a drought-resistant crop that are often cultivated as a perennial
.on soils of low fertility (Acland, 1971; Gooding, 1962; Stanton, 1966; Whyte ef al.,.
1953). They are commonly grown as a rain-fed crop in dry, lowland areas where there
may be considerable fluctuations in tezperature and humidity. In Africa pigeon peas
are frequently inter-planted with other crops, such as maize and sorghum (Acland,
1971; Savile and Wright, 1958; Si1anton, 1966). Countries with the lurgest areas um'er
cultivation are reported to be Malawi, Tanzar‘a and Uganda where yields aveiage
about 560 kilograms per hectare (FAO, 1971), ,

The crop appears to have a great deal of potential in Africa. An in-depth rcscargh: <
program has been initiated by the International Institute of Tropical Agriculture in:

Nigeria to devclop high-yielding, discase and inscct-resistant vaccties for African
countries (Rachic and Rockwood, 1972).

Discascs - -

-~

Information is limited on the diseases that affect pigeon peas in Africa, and

scriously lacking on the ad erse eflects of infection on yields and quality.

Potentially important aiseases of this crop are wilt (Fusarium udun), rust (Uredo
cajani), powdery mildew (Leveillula taurica), and ncmatodes (Meloidogyne spp.)
(Acland, 1971; Cooding, 1962; Stanton, 1966). , s

Pigeon peas are also attacked by discases of the foliage (Cercospora cajani,
Mycovellosiella cajani, Cerceseptoria cajanicola, and Thanatephorus cucumeris), stem
(Pythium sp.), roots (Armillaria mellea, Rhizoctonia solani and Macrophomina phasc-
oli), and sceds (Nematospora coryli) (Ebbels, 1973; Rachie and Rockweod, 19725
Riley, 1960).

In countrics where pigeon peas are an important food crop, particularly India,

Puerto Rico and Trinidad, varictics have been developed that have resistance to pre-:
vailing strains of rust, wilt and powdery mildew (Gooding, 1962; Stanton, 1966). -

In India and various countries of the Caribbean, pigeon peas are affected, often
veriously, by virus or virus-like diseascs, some of which are transmitted by white flies-
(Beniisia tabaci) (J. Bird, personal communicatic n) and mite (Aceria cajani) (Williams
et al., 1968). It is not known whether these discases occur on pigeon peas in Africa. :
Every cffort should be made to exclude them from the African continent. Sy
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Pests ’ :

Insect damage is probably the most important factor limiting yields and quality

of pigeon peas in Africa (Rachie and Rockwood, 1972). Various pests seriously

damage plants in the field and destroy seeds in storage. Two of the most important
sts of this crop in Africa are the American bollworm (Heliothis armigera) and the

cowpea bruchids (Callosobructius chinensis and C. maculatus) Acland, 1971; Davies,

1970b; iloehler and Rachie, 1971).

The American bollworm is a very destructive pest of various food and cash crops,
including lcgumes. On pigeon pea,faduit females oviposit on flower buds and the larvae
feed on the buds and sceds of developing pods. Damage to sceds in the field can be
extensive. Serious losses can be prevented by applying insecticides to plants from the
time of flowering to harvest (Koealer and Rachie, 1971).

The cowped bruchids are extremely damaging pests to stored seeds of different
pulse crops (Davies, 1959, 1970b; Howe and Currie, 1964). Infestations ofter: begin
m the fields where adult insects lay their eggs on developing pods. The pest completes
its life cycle after infested seeds have been harvested. Both species can also breed and
pultiply on dormant seed in storage. Adu't insects are capable of flying from seed
storage arcas to nearbv fietds of pulse crops where they can oviposit on developing
pods and vice versa (Davies, 1959, 1970b). Serious damage can result to sceds in
storage in a very short time when environmental conditions (high temperature and
high humidity) are favourable for the development and multiplication of these pests.
Damage can be reduced by storing secds in a cool, dry environment. Chemical ceatrol
should begin in the field befor : insccts have had an opportunity to infest the pods and
continue after mature seeds have been placed in storage (Davies, 1959, 19700).

. References

AciLanD, J. D. (19713 East African Crops pp. 252. l.ondon: Longmans.

BirD, J., PEREZ, J. E., ALCONERO, R., VAKILI, N. G., AND MELENDEZ, P. L. (1972)
A Whitefly-transmitted ol en-yellow Mosaic Virus of Phaseolus lunatus in
Puerto Rico. J. Agri. Uvin. Puerto Rico 5¢ 64-74.

BomLEN, E. (1973) Crop Pests in Tanzania and their Control pp. 142, Berlin: Verlat
Paul Parey.

CarescHE, L., CortereLt, G. S., PeacHEy, J. E., RAYNER, R. W., AND JACQUES-
Feux, H. (1969) Handbook for Phytosanitary Inspectors in Africa, pp. 444.
Lagos: O. . U./S.T.R.C.

“~DAaVIES, J. C. (1259) A Note on the Control of Bean Pests in Uganda. E. Ajr. Agric. J.
24: 174-178.

Daviss, J. C. (1963) In-sack Storage of Beans using 0.49, Gamma-BHC dust. Trop.
Stored Prod. Info. 6: 213-22].

Daviss, J. C. (19704) Pests of Beans. In Agricuiture in Uganda (ed. J. D. Jameson),
Pp. 242-243, 2nd Edition. London: Oxford University Press.

DAVIES, J. C. (1970b) Inscct Infestation and Crop Storage. In Agriculture in Uganda.
(ed. J. D. Jameson), pp. 274-280, 2nd Edition. London: Oxford University Press.

Da ses, J. C. (1972) A Mote on the Occurrence of Zabrotes subfasciatus Boh., Cole-
optera (Bruckidae) on legumes 11 Uganda. E. Afr. Agric. For. J. 37: 294-299.

EpBets, D. L (1973) A Preliminary Supplementary Checklist of Tanzanian Piant
Diseases rogress Report No. 17. Research and Traiaing Institate, Uk‘riguru,
Tanzania (mimeo.).

‘Food and Agriculture Orgaaization (FAO) of the United Nations (1971) Production
Year book, Vol. 25: 829. :

L(i‘uorm;wc, H. 7. (1962) The Agroromic Aspects of Pigeon Peas. Field Crop .ibsir. 15:
W3R 1-5,
> AGREATHEAD, D. J. (1968) Study in kast .\frica of the Bean Flies (Dipt., Agromyzidae)
affecting Plascr . s vulgaris and o “neir natural encmies, with the description of
a new specics o.” Welanagromyza Hend. F:ll. Ent. Res. 59: 541-501.

, 101



Howe, R. W. anD CURRIE, 1. E, (1964) Some Laboratory observations on the rates
of development, mortality and oviposition of several species of Bruchidae
breeding in stored pulses. Buli, Euz, Res. 55: 437-477.

HowLAND, A. K. anD MACARTNEY, I, C. (1966) East African Bean Rust Studies.
E. 4fr. Agric. For. J. 32: 208-21n, :

INGRAM, W, R, (1969) A Note on the failure to cintrol aphia infestations on beans
with insecticides in Uganda. =, 4fr. Agric. For J. 34: 476-48). :

Y.OEHLER, C, S. AND RAcH, K. 0.°(1971). No.c on the Control and Riology oi"
Heliothis armigera (Hiib.) on pigeon pea in Uganda, £, Afr Agric. Fer. J. 36:
296-297.

KuLkarNL H. Y. (1973) Notes on East African Plant Virns Diseascs. 4. Pai~ Zommon
Mosaic Virus. E. Afr. Agric. For. J. 39: 72-76. -

LEAKEY, C. L. A. ( 1970) The Improvement of beans (haseolus vulgaris)in East Africa,
In Crop Improvement in East Af; rica (ed. C. L, A, Lcakey), pp. 99-128. Loncon?
Commonwealth Agricultural Bureaux.

LEAKEY, C. L. A. (1972) A Note on Xanthomonas blight of beans ({..aseolus vilgaris
(L.) Savi) and prospects for its control by breeding for tolerance, Euphytica 22
132-140.

Leakey, C. L. A. and SIMBWA-BUNNYA, M. (1972) Races of Colletotrichum lede-
muthianum and implications for bean breeding in Uganda. 4dnn. Appl. Ricl. 70:

Mukasa. S, K. (1970a) Beans. In Agriculture in Uganda (ed. J. D. Jameson), pp.
240-242, 2nd Edition. London: Oxford Uriversity Press.

Mukasa, 8. K. (1970b) Lima Beans. In Agticulture in Uganda {ed. 1. D. Jameson),
Pp. 244, 2nd Edition, London: Oxford University Press.

NYIIRA, Z. M. (1970) Infestations of cercals and pulses in the field by stored products
insects and two new records of :tored products Coleoptera in” Uganda, £, Afr.
Agric. For. J. 35: 411-4]3.

RacHIz, K. O. anD Rockwoen, W, G. (1972) Rescarch in Grain Legume Improve-
ment. Span 15: 127-129,

RILEY', E. A.(1960) A Revised list of Plant Discases in Tanganyika Territory. Mycolo-

gical Papers No. 75: Kew. Commonwealih Mycological Institute.

RoBINSON, R. A. (1960) Notes on Kenya Agriculture VIII. Important Plant Discases, -

E. Afr. Agric. J. 25: 131-146.

SAviLE, A. H. AnD WriGHT, W, A, (1958) Notes nn Kenya Agricuture ITI: Oj] Sccds,"'-

Pulses, Legumes and Root Crops. E. Afr. Agric. J. 24: 79,
Scuustn , M. L., CoyNg, D. P. AND Horr, B. ( 1975) Compurative virulence of Yan-

thomonas phaseoli strains from Uganda, Colombia and Ncbraska. Plant Dis,

Repir. 57: 74-75.

STANTON, W, R. (1960) Grain Legumes in Africa. pp. 183. Rome: FAOQ.

SutTLE, J. M, (1969) The Butter Bean (Phaseolus “coccineus L)) in Kenya. E, Afr.
Agric. For J, 35: 211-2]2.

SutroN, B. C. anD WATERSTON, J. M. (1966) Ascochyta phasevlorum, CM.I, Des.
cription of Pathozenic Fungi and Bacteria No, 31.

»
WALIACE, G. B, ( 1939) French bean Discases and Bean Fly in East Africa. E. Afr,
75

Agric. J. 5, 170-175.

WHEATLEY, P, E. ( 1965) Pest Handbouk. Nairob: Government Printer, o

Whyts, R, O, NILSSON-LE!SSNER, G., AnD TRUMBLE, H. C. (1953) I eguries in Agri-
culture. FAO Agriculture Studics No. 21: pp. 367. Rome: FAQ.

WILLIAMS, F. J., GREWAL, J. S. AND AMIN, K. S. (1568) Serious and New Discases of
pulse crops in India in 1966, Plant Dis. Reptr. 52¢ 300-304.

WiLLIAMS, R, J. (1275) A Whitefly transmitted Mosaic of Limz Bean in Nigeria.
Trop. Grain Legume Bull. 1: 1L

ZAUMEYER, W. J. AND THoMAs, H. P. ( 1957) A Monog:aphic Study of Beans Diseases,
and Methods for their Control. USDA Tcch, Bull. 868 pp. 235. ’

102

»





