Use of single step factor analytic linear mixed model to develop a pipeline for genomic selection of resistance to new aggressive Ascochyta rabiei isolates in chickpea breeding lines
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Ascochyta blight (AB), caused by the fungal pathogen Ascochyta rabiei, is a major chickpea disease in Australia and worldwide. Identification of new aggressive isolates and the breakdown in resistance of most Australian cultivars have put an enonrmous pressure on breeders to deliver new AB resistant varieties to growers. The latest techniques, such as genomic selection (GS) can be an ideal solution to develop new varieties with improved resistance in a shorter time frame.  In this study, we phenotyped a diverse set of 14,836 Australian chickpea breeding lines in 11 environments, including controlled, semi controlled and field conditions, across three Australian states. Of the 14,836 phenotyped lines, 14,629 were genotyped using a Multispecies Pulse 30K SNP Array. This panel was then used to fit a factor analytic linear mixed model (FALMM), using a single step approach. The model incorporated all sources of variation relating to genetic and non-genetic effects, and the additive and non-additive genotype by environment interactions were modelled using factor models of order 2 and 1 respectively. The interaction classes (iClass) approach identified measurable, though small differences in resistance betweeen field and controlled/semi controlled environments. These results provide the basis for genomic selection of unphenotyped lines.


