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ABSTRACT:
Water stress is one of the major abiotic stress limitations for grain legume production in smallholder agricultural systems. Phenotypic characterization of water consumption by different species of

legumes and genotypes within them plays a key role in adaptation to drought. Dynamics of water use may differ depending on the origin and evolution of the species of legume and the agro-climatic
conditions faced by the legumes. The supply of nitrogen from symbiotic fixation is also critical for filling seeds and is even more limiting than water in bean, but not in cowpea.

Water use in bean and cowpea: efficiency or
effective use of water?
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fixing a larger proportion of its N needs than bean (Peoples et
al., 2009; Sinclair and Vadez, 2012). Here the extent of N and

water limitation is tested in these two legume crops. 16, ALB 6, ALB 60 and P. acutifolius (G 40001)( Fig. 1).
MATERIALS AND METHODS DISCUSSION
Adaptation to drought in common bean from the group of water spenders is related to the effective use of
water to produce biomass, combined with an increase in dry matter partitioning from vegetative
* Field trials in common bean: Two field trials were conducted during the dry season (June to September in each year of structures to pods and seeds. Water spenders are bean lines that would adapt very well to humid to sub-
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Stomatal conductance and canopy biomass were measured at mid-pod filling. At the time of harvest, grain yield, yield for semi-arid to arid environments, where terminal droughts prevail and soils have a poor moisture
components and carbon isotope discrimination (CID) were determined. CID in grain is shown to be related with whole holding capacity.

Bean yield is limited by N supply and lines of both bean and cowpea with high yield under low and high N
supply were identified and these lines could serve as parents for genetic enhancement of symbiotic
nitrogen fixation capacity.

plant water use efficiency (WUE) and effective use of water (EUW) (Polania et al. 2016)

Low N Plgeonpea - Bean Cowpea - Soybean Groundnut

 Lysimeter trials in common bean and cowpea: 16 lines of
common bean and 25 lines of cowpea were grown in 1.2m
deep and 20-cm diameter PVC tubes filled with Alfisol, in a
factorial of N and water treatment (low/high N — WW/WS).

* The picture on the right represents a similar trial carried out
with additional legume species and showing the experimental

setup.
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