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Development of a Scandinavian Winter Oat by Molecular Breeding
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ABSTRACT
The long-term goal of this project is to develop a Scandinavian winter oat. Due to a lower cold hardiness than e.g. wheat and barley, oat is only grown as a spring crop in the Scandinavian countries. A winter oat, on the other hand, would secure the opportunity to fully exploit the yield potential and the positive crop rotation effects associated with this crop.

To survive a winter in the field, the plant must be capable to withstand a number of different stresses including frost-, light-, drought or flooding and various biotic stresses. To be able to develop a winter oat we first need to learn more about the genetic mechanisms behind these stress responses. To this end, we developed bio-informatics methods to efficiently utilise all information on cold acclimation and other stress responses in the literature and to identify key regulatory genes in these processes. To develop relevant test material to further identify relevant genes, we selected winter survivors in the field for 5 consecutive years in south Sweden, using more than 300 of the world’s most cold tolerant oat varieties. We scored for winter survival and agronomic performance like vigour, time of flowering, height of plants at bolting, straw strength etc. and identified 25 superior lines. These lines were tested biochemically for frost tolerance with an electrolytic leakage assay and for differential expression of known genes in the cold acclimation and vernalization pathway. The best lines will now be cold induced under controlled condition and compared to spring oat in a microarray analysis. With this data we hope to further identify a number of genes specifically expressed in the more cold hardy variety. Such genes will later be used as markers in genetic crosses for winter oat. Mutated variants of these genes will also be identified from our oat Tilling population and the corresponding plants will be genetically, biochemically and physiologically characterized.

