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Biomass allocation between shoots and roots is important for carbon, water and nutrients cycling in an ecosystem. Evaluating intra-specific variation in biomass allocation is a prerequisite for crop improvement and ecosystem service. The objectives of this study were to (i) evaluate agronomic perfomance and (ii) quantify biomass production and allocation between roots and shoots, in response to different soil water levels in 00 wheat genotypes under drought stressed and non-stressed conditions. The experiments were set up using 10*20 alpha lattice design with two replications under each soil water level. There was significant (p<0.05) intra-specific variation in grain yield and biomass production. The highest grain yield of  247.3 g m-2 was recorded for genotype LM52 and the least was in genotype Sossognon with 30 g m-2. Shoot biomass ranged from 830g m-2 (Arenza) to 437 g m-2 (LM57), whilest root biomass ranged between 603 g m-2 for Triticale and 140 g m-2 for LM15 across testing sites and water regimes. Triticale recorded the highest R:S of 1.2, while the least was 0.30 for LM18. Overall, soil water stress reduced total biomass production by 35% and R:S by 14%. Prolonged drought stress caused the plant to lose their biomass allocation regulatory ability leading to reduction in R:S, contrary to optimal partitioning theory. The existing genotypic variation makes the germplasm an important genetic resource and the R:S values are useful in C sequestration modeling. 10 genotypes were selected for futher study based on their drought tolerance and diversity based on cluster analysis.
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