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Abstract

Oat is one of the key food and feed cereal crops in China. There are about 4000 accessions of oat germplasm collected and conserved in the National Genebank, and as such, it is necessary to identify a core subset of oat germplasm for extensive use and evaluation. Based on a study of sampling strategies for the development of oat core collection, the entire collection was first divided into two groups of naked oat and hulled oat. The accessions from each group were further divided into sub-groups according to their origins. The number of accessions to be sampled within each sub-group was determined by the proportion of square root, and finally a core subset of 458 accessions was selected with cluster analysis on 12 characteristics – six qualitative, and six quantitative. To validate the core collection of Chinese oat, field tests for agronomic traits were carried out in two locations for two years, while molecular characterization was also conducted with SSR markers. The study found a wide range of genetic variation presented by the average, standard error, maximum, minimum, and coefficient of variation of major morphological characters such as growth period, plant height, efficient tillers, grain weight per plant and 1000-seed weight. Considerable variation was found between accessions with different origins, and in the same accessions between locations, while certain traits such as grain weight per plant and 1000-grain weight varied significantly between naked oat and hulled oat. The plant heights of accessions from Shanxi province was the lowest (117 cm) while those from Guizhou were the highest (128 cm). The molecular characterization of the oat core collection found 72 alleles that were identified by 15 pairs of SSR primers (4.8 alleles per loci on average) with the PIC values ranged from 0.329 to 0.789. The similarity coefficients found between accessions with different geographical origins showed that accessions from Yunnan were more closely related to those from Shaanxi (r=0.517), while accessions from Qinghai were closer to those from Xinjiang (r=0.507). This in turn indicated that the closer the geographical areas, the closer the accessions from those areas. With the cluster analysis on molecular data, the accessions included in the core collection were further optimized. 
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