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Although concerted efforts to select for nutritional quality are essentially restricted to the past four decades, oat breeders and grain quality colleagues have been directly or indirectly selecting for nutritional quality for many years. Oat grain quality can be simply divided into physical quality (e.g. grain size and shape, hull percentage etc.) and intrinsic/chemical/nutritional quality (e.g. starch, non-starch polysaccharides, protein, fat, fibre, minerals etc.) with these intrinsic traits further broken down into their components (e.g. fatty acid makeup, amino acids etc.).  Physical quality is very important for the grower, handler and processor and thus the consumer but has little effect, except indirect correlated ones, on nutritional quality.  Initial breeding efforts were largely directly, or more likely indirectly, directed at physical grain quality improvement with concerted effort since the 1970s to select for higher milling yield.  Selection for gross chemical content began in the 1960s with efforts directed primarily at protein, but it has only been since the 1980s that selection has also included traits such as fat, beta glucan etc.  The reality is that, as with most items in plant breeding, the issue has always been with being able to reasonably accurately and inexpensively phenotype for a given trait with large numbers of small grain samples.  As usual there are a seemingly never-ending series of challenges and opportunities in this R&D area.
Challenges:

Moving targets, food vs feed, label requirements vs nutrition, phenotyping difficulties (e.g. TDF), critical mass of oat researchers, genetic variability, quality control vs relative differences, G X E (change G or E??), difficult complicated traits (e.g. taste), application of new technologies, compromises, confidentiality vs public good, genetic engineering/genomics saviour concept.

Opportunities:

Molecular mapping (DArT, QTL, Association), improved phenotyping, return to breeding effort (e.g. Harrington barley), consumer interest, engineering vs genetic solutions, agronomic vs genetic solutions, genomics, “steal” from other crops, communications, pre-competitive collaboration, whole grain concept, unique oat properties.
