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Abstract
Wild relatives of crop species are a rich source of valuable traits for crop improvement but the challenge is how to successfully access such genetic variation without negative effects on crop production. Diploid, tetraploid and hexaploid relatives of the cultivated oat (Avena sativa L.) have been shown to display resistance to a wide range of diseases and possess enhanced grain characteristics such as oil and beta-glucan content.
The hexaploid nature of cultivated oats, along with its large genome size and limited polymorphism has until recently hindered the production of detailed genetic maps. The reduced complexity of working with a single genome and presence of relatively high levels of polymorphism have been used here to develop a genetic map at the diploid level between two A-genome parents differing for a range of grain and agronomic characteristics. 115 polymorphic loci were identified using microsatellite markers developed for use in oats along with those from wheat, barley and ryegrass. Diploid oats are also suitable as a bridge between rice (and other cereals) and hexaploid oats for comparative mapping purposes. Addition of DarT, COS and other markers to this diploid genetic linkage map will enable comparisons with genetic maps of hexaploid oats and other Gramineae. 

A high degree of clustering of QTL associated with domestication related traits was obtained in three genomic regions with clear separation from those QTL associated with agronomic traits. The naked gene in this diploid population mapped as a single major recessive gene. Molecular markers will assist in the precise transfer of beneficial genes from wild relatives to cultivated oats. Identification of markers to undesirable traits make possible selection against the simultaneous transfer of adversely linked genes such as shedding grain base, awns and hairy lemmas, which have in the past often reduced the potential of such introgressions in plant breeding programmes. In addition, we are identifying markers associated with high grain oil content and grain size that have been introgressed into cultivated oats from the hexaploid relative A. sterilis to assist the breeding of novel varieties.
1In April 2008 IGER-Wales merged with the Institutes’ of Biological Sciences and Rural Sciences at Aberystwyth University to form the Institute of Biological, Environmental and Rural Sciences (IBERS).






















