Evolution, development, and application of the DArTag common bean mid-density platform in a breeding program to develop rapid cooking beans in Africa
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The common bean mid-density single nucleotide polymorphism (SNP) panel was developed from whole genome re-sequencing (WGS) and genotyping by sequencing (GBS) of more than 1,700 breeding lines and landraces from Africa and America. These lines were characterised for various biotic and abiotic stresses, agronomic and commercial qualities, and inter-specific introgressions. A matrix of more than 40 million SNPs was generated making it suitable for drought and heat tolerance, pest and disease resistance, cooking time, and diversity studies. This matrix was later filtered using biological and technical replicates to remove defective markers resulting in a DArTag SNP array of 1,862 markers in- the mid-density SNP genotyping panel (MDSG) (https://excellenceinbreeding.org/toolbox/services/common-bean-mid-density-genotyping-services)1.
Genomic selection with MDSG for rapid cooking biofortified common beans is underway in an East African breeding program based at the Alliance of Bioversity International and CIAT, Uganda, with regional testing at national agricultural research systems in six countries. A genomic relationship matrix based on MDSG markers has been used to develop accurate genomic breeding values for cooking time, soaking time, seed iron and zinc, grain yield, and other traits2. These accurate genomic breeding values have been incorporated into an optimised selection index for optimal contributions selection to optimise crossing designs, and results show significant genetic gains in these traits (see Saradadevi et al, abstract at this conference). Thus, MDSG is helping to overcome the biggest barrier to common bean consumption in Africa - the long soaking and cooking times of beans. 
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