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The Barley Coordinated Agricultural Project (CAP) is a collaboration of 30 scientists from 18 institutions with the overall objective to integrate genomics technologies in breeding programs.  The specific aims are to develop a 3,000 marker SNP genotyping platform, phenotype and genotype elite breeding lines, and use association genetics approaches on the combined genotype and phenotype data to identify QTL. By conducting the QTL detection within breeding programs, we will ensure that the QTL we detect are relevant.  The first step in this project was to develop a robust genotyping platform.  Through an international collaboration with the Scottish Crop Research Institute, German Institute of Plant Genetics and Crop Plant Research, and NSF funding to Timothy Close (University of California, Riverside), we developed a 3,000-marker SNP map for barley.  Within a collection of U.S. and European varieties, the SNP markers have been used to estimate linkage disequilibrium (LD) of 1-10 cM and detect marker-trait associations for simply inherited traits.  The Barley CAP includes ten participating U.S. barley-breeding programs.  The overall plan requires each program to submit 96 breeding lines to the project each year for a total of 960/yr and 3,840 for the entire four-year project.  Phenotypic data for over 40 traits including agronomic, pest and food and malting quality traits have or will be collected.  All phenotypic data are collected according to standardized protocols in the Barley CAP participant’s guide (www.barleycap.org).  The Golden Gate Assay is being used by Shiaoman Chao (USDA-ARS, Fargo, ND) to assess the allele at 3,000 SNP loci for each of the breeding lines.  All genotype and phenotype data are stored at The Hordeum Toolbox (http://www.hordeumtoolbox.org/) for community access.  The combined genotype and phenotype data will be used in an association genetics approach to identify marker-trait associations.  To date, we have examined LD and identified markers associated with a variety of traits.  Results from the University of Minnesota breeding program will be used to highlight LD estimates and QTL for resistance to Fusarium head blight.

