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ABSTRACf: The response of common bean (Phaseo/us <rulgans L.) fo different moisture. and light 
regimes was examined in a 5 x 2 factorial field experiment in Ethiopia. The soil moisture levels were: (1) 
well watered throughout (2) stress during the vegetative phase (3) stress during the flowering phase (4) 
stress during the seed filling phase and (5) stress throughout. The two light levels were: (1) full light 
and (2) 50% shade. The highest seed yield loss due to water stress was observed for the seed filling 
phase followed by the flowering and vegetative phases. There were significant interactions between 

.moisture availability and light intensity for seed yield. Shading reduced seed yield under full water 
supply or early drought while it increased it under terminal and season-long drought. Seed yield was 
Significantly correlated to pod number per plant, under both light regimes. Plants under full light 
produced 34% less pods on the main stem but 158 % more on the branches <;ompared to shaded plants. 
Water use efficiency was significantly decreased by water stress while shading increased it. The lowest 
total leaf area duration and total light interception occurred from water stress during seed filling. Water 
stress reduced radiation use efficiency (RUE) by 33% while shading increased it by 27%. Under full light, 
total intercepted PAR and RUE accounted for 90% of the variation in seed yield while it is 83% in the 
shade. Ught intercepted during seed filling contributed 56% and 33%.of the explained variation in seed 
yield under full light and shade, respectively. 
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INTRODUCTION 

Water stress and reduced level of light under 
intercropping are important limiting factors for 
common bean production in the majority of 
production areas. Sixty percent of common bean 
production in the world is grown under water 
stress making drought the second largest 
contributor to yield reduction after disease (Singh, 
1995). On the other hand, when common bean is 
grown as an under storey component crop, one of 
the direct effects is that it receives a reduced 
supply of radiation energy. The poorer perform
ance of legumes when intercropped may be partly 
because the quantity of light reaching their canopy 
is reduced by their taller companion crop (Stirling 
et al., 1990). 

The amount of dry matter produced by a crop 
depends on the atnount of intercepted solar 
radiation and the efficiency with which it is 
convert~d to dry matter (Gifford et al., 1984; Squire, 
1990). Under sub-optimal moisture supply a 
reduction in dry matter production may occur 
because of reduced light interception as a result of 

accelerated leaf senescence (De Souza et aL 1997), 
smaIlEer leaf size, lower rates of leaf initiation and 
branching (Squire, 1990). Moreover, reduction in 
radiation use efficiency (RUE) is also a contributing 
factor. For instance, reductions in RUE under water 
stress conditions have been reported in five-grain 
legumes (Muchow, 1985), in barley Oamieson et al., 
1995) and in pigeon pea (Nam et aI., 1998). The 
economic yield is further influenced by the way 
the plant distributes its assimilates to the ~arious 
sinks. 

Intercropping with maize is the dominant form 
of production for common bean in Africa 
(Wortmann et al., 1998). In-Ethiopia, common bean 
is mainly grown intercropped with various 
components in different parts of the country 
(Asfaw Negassa and Abubaker Mussa, 1990; 
Shimelis W /Hawariat et. al., 1990; Tenaw 
Workayehu and Yeshi Chiche, 1990). Field shading 
studies involving different moisture levels may 
help better understand the mechanisms of 
intercropping for an effective manipulation of the 
system. The effects of water stress on common 
bean are well documented. However, there is only 
























