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As a biometrician at the interface between statistics and quantitative genetics, I have used pattern analysis methodology to analyse and interpret data from crop improvement programs on soybean, wheat, cotton, maize, sugarcane, groundnut, common bean, adzuki bean, Lucerne, sunflower and eucalyptus.  Clustering and ordination techniques, combined with appropriate displays, facilitate the interpretation of different types of three-way three-mode data.  This will be illustrated using genotype × environment × attribute data collected from a multi-environment trial where the aim was to select “better” genotypes for drought tolerance in tropical maize. A second example is concerned with obtaining a detailed understanding of the heritable variation in the wheat genome and directly translating this knowledge into gains in wheat breeding.  This was achieved via a Wheat Phenome Atlas (a collection of diagrammatic representations of chromosome regions that affect trait inheritance) and three-way principal component analysis of the genotype marker-trait association profiles.  These examples show that appropriate summaries of the variation in multiway data arrays provide insight into complex patterns of response, describe the breeding programs and assist in selection.
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