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INTRODUCTION

In many reglons of Africa bean production systems are characte-
rized by the e tensive use of varietal mi; tures by small farmers.
In order to provide these systems with appropriate disease
control technologies, 1t 15 essential to understand better the
nature of disease development 1n varietal mixtures compared to
pure variety stands, and to evaluate the effectiveness of various
strateqies

Consequently, this review will attempt to cover general litera-
ture on

1) Disease development 1n mintures and pure culture ¢

2) The effect on disease of adding resistant components to
susceptible mistures

A4
b

The potent:ial of non genetic methods to control disease in
mi tures

DISEASE DEVELOPMENT IN VARIETAL MIXTURES AND IN FURE STANDS

Are mirytures worthwhile °

A survey of the literature shows that mitures yield at least as
well as the mean of their components, otten more €0, and on some
occasions outyield even the highest component (Wolfe 1985 Wolf
and Barrett 1980, Trenbath 1974) It 1s i1ndeed rare to find a
mi+ture yielding lower than the mean of 1ts components Mirtures
tncrease the stability of yield and the security of farmers.

In this conter the contribution of mi.tures in reducing disease



development 12 an important factor to consider in asreas where
disepases limit the vield ot beans

Do varietal mi: tures reduce the ingcidence of diseazse,
and 1¥ o by what mechanisme 72

In his recent review, kolfe (13785) notes that, "host mi: tures may
restrict the spread of diseases considerably relative to the mean
of their components, providing that the coum 1s produced within
the

field, then mixtures have a unique effect on reducing pathogen
spread, and hence provide a degree of protection to the suscept-
ble component Four mechanisms are usually stated (Burton 1978,
Burton and Chilvers 1982):

a) Decrease i1n spatial density of dusceptible plants.

The presence of a resistant component within & mixture effecti-
vely decreases the density of the susceptible component. The
reduction of the amount of suscept:ible tissue avarlable reduces
the marimum e tent of pathogen spread. In addition, the chances
of spore survival areg reduced The i1deal spacing arrangement
would be one 1n which susceptible planis do not occur as neigh=-
bours The ertent to which susceptaible plants do not occur as
nei1ghbours The evtent to which spatial density aftfects spread of
disease depends on whether the pathogen dispersal has a steep or
a2 shallow gradient (1 e. spore concentrat:on does or does not
drop off rapidly with distance away from the i1noculum source
{McCarthney and Fitt 1985) Intercropping different species of
crope woluld simulate & similar effect as that provided by resi-—
stant varieties in mi. tures

b) Barrier provided by resistant plants.

Resiastant varieties interfere with the passage of spores from one
zusceptible plant toc an other.

)} Replacement
The replacement o©of susceptible plants by resistant components
effectively i1necreases the surface area occupiled by resistant
plants As a result, the chanmces of a spore landing on suscepti-
ble tissue are reduced (Burton 1978)

d} Induced res:stance.

Hesistance 1n pormally susceptible plants 1s induced by non-



studies 1n which good control was obtained with low percentage of
resistance 1n mi, twres was 10 e.perimnents using

tdirecease systems (Jeger et al 1981 In thise unspecialized host-
parasite relatronship 25/ resistance 1n & ma-ture resulted in
large decreases 1n disease vis a vis that which was e pecied.

I+ these results can be cohtained for diseases of beans i1n Africa
then there 18 good rezsson to believe that the addition of
resistant varieties o farners’mirtures can have a large 1mpact
1n the short term ¥ howsver, higher proportions of resistance
are reguired to obtain substantial reductions pf disease them
impact with reszsistant varieties will be a slower and less measu-
rable.

What other strategies could have impact in the control
of disease i1in mxtures 2

Variety non specific methpds are likely to be of greater
iaportance 1n systems where mistures dominate than 1n those which
use single varieties Little literature was found on this topac
Nevertheless, 1t would be worth exploring further the relative
merit of adapted uwse of Aimproved cultural, biclogical and
chemical techniques.
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