G3008.02: Improving grain yield on acid soils by the identification of genetic factors underlying drought and aluminum tolerance in maize and sorghum

EXECUTIVE SUMMARY

Two of the most important limitations to crop production in sub-Saharan Africa are drought
and acid soils. It is estimated that nearly 50% of the soils in this region suffer from
insufficient water, while agriculture on nearly a quarter of the lands of sub-Saharan Africa are
constrained by aluminum (Al) toxicity on acid soils. Because the primary symptom of Al
toxicity is root growth inhibition and damage, resulting in compromised water and nutrient
uptake, Al toxicity is a significant however poorly understood component of drought stress in
Africa and other developing regions of the world. We already have assembled an effective
research consortium that in ongoing GCP projects has identified a major sorghum Al
tolerance gene which is now being exploited to improve sorghum Al tolerance in Africa. We
also have recently identified several very promising candidate maize Al tolerance genes and
QTLs that are poised to enter into a molecular breeding pipeline for assessing/validating their
breeding values, and ultimately for generating maize genotypes with superior performance on
acid soils. In this proposal, we will build upon this progress to generate maize and sorghum
breeding lines with enhanced acid soil tolerance. Using our capability to phenotype maize
and sorghum genotypes for drought tolerance in the field and a newly developed platform for
high-throughput root imaging analysis, we also will begin to focus on the molecular and
genetic determinants of maize and sorghum drought tolerance. This will involve the
generation of new genetic resources in sorghum and maize, taking advantage of recent
advances in sequencing and association genetics to develop a SNP genotyping array in
sorghum and a maize breeding association panel. In particular the sorghum platform should
become an useful community resource not only for drought and Al tolerance, but also for
many other agronomically important traits. Finally, we will continue our field testing of
improved sorghum and maize lines on acid soils in Kenya, and expand that program to begin
assessing the interplay between drought and Al tolerance on soils in Africa.





