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Abstract (300 word limit)
Abstract
(Oral presentation)

Pyramiding of alien-derived Wheat streak mosaic virus (WSMV) resistance genes in wheat is a cost-effective and environmentally safe strategy for disease control. PCR-based markers and genomic in situ hybridization (GISH) were applied to identify alien chromatin in four genetically diverse populations of wheat lines incorporating chromosome segments from Thinopyrum intermedium and Secale cereale (rye). Out of twenty experimental lines, ten carried Th. intermedium chromatin as 4Ai#2S.4DL translocation, one carried Th. intermedium chromatin on another D-genome chromosome, while seven lines were positive for alien chromatin (Th. intermedium or rye) on chromosome 1B. The newly described rye 1RS chromatin was associated with WSMV-resistance and has recombined with the 1BS arm. Under field conditions, 1RS chromatin alone showed some resistance, while 1RS chromatin together with the Th. intermedium 4Ai#2S offered superior resistance. Three translocation breakpoints between 1BS and alien chromatin of 1RS were recovered. Repetitive DNA probes proved excellent cytological markers for the detection of Th. intermedium 4Ai#2S arm in both alien-wheat lines and Th. intermedium genome. Labelled genomic Th. intermedium DNA hybridized to the rye 1RS chromatin under high stringency conditions, indicating micro-collinearity of the cereals group-1 and presence of potentially novel orthologous resistance and quality genes on Th. intermedium group-1. The presence of cryptic 1RS alien fragments may explain the difficulty of developing well-adapted lines carrying Wsm1. The results will facilitate development of agronomically desirable WSMV-resistant germplasm.
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