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Genomic selection (GS) is a new breeding technology for selecting individuals/lines
based on their genetic potential predicted based on genome-wide markers. We
evaluated the potential of GS in crop plant breeding through (1) the development of
novel methods for building a prediction model, (2) the collection and analysis of real
marker and phenotypic data of rice varieties/lines, (3) simulation studies of breeding
programs using GS. In (1), we conducted the development of novel methods for
predicting multiple traits simultaneously, trait segregation in a progeny population,
and the pattern of genetic by environmental interaction. In (2), we collected
genome-wide SNP data and phenotypic data for rice germplasm collection, and used
the collected data to assess the prediction accuracy of GS through simulations and
cross-validations. In (3), we performed studies simulating breeding programs in
allogamous and autogamous plants. Through the researches, we developed various
methods for prediction based on genomic information, and revealed proper ways to
utilize GS in a crop plant-breeding program.
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