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Considering climatic changes, improving crops for drought tolerance is one of the major challenges of plant breeders for the coming years.
During domestication and selection events of major food crops in different eco-geographical environments, humankind has generated some
selection pressure acting on key adaptive genes that could be still useful for crop improvement. Generation Challenge Program has funded in
2006 - 2008 a commissioned project called “allelic diversity of orthologous candidate genes” (ADOC) aiming to assess the allelic diversity of
candidate genes or gene families for drought tolerance, in reference collections of about 300 accessions of seven mandate crops of the
CGIARs (rice, barley, sorghum, bean, chickpea, potato and cassava). Here we report results obtained on rice for several genes families,
including ASR (ABA-stress ripening), ERECTA and SuSy (sucrose synthase) genes, involved at different steps of drought stress response.
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Candidate gene diversity has been identified in a highly structured rice reference collection. Within a gene family, different diversity patterns
have been highlighted in this study. Generally the (neutral) population structure is still evident from the haplotype network, but a few genes
present a significant departure from neutrality, when considering the whole population of Oryza sativa or the different subgroups individually.
Implication in term of crop adaptation to specific hydrologic growth conditions is still difficult to address at this stage, but specific subgroups like
japonica may be used for association mapping with drought tolerance traits (temperate japonica being mainly anaerobic and tropical japonica
being mainly upland cultivars). Natural polymorphism associated with adaptation to cropping systems in different environments may then be
used for crop improvement.

Diversity analysis of Oryza rufipogon and Oryza nivara as been initiated for some genes and will provide additional information on the evolution
of those gene families during domestication.
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