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Abstract

Genomic prediction uses genome-wide marker information to predict breeding values of
agronomically important traits. This tool has become impactful because breeders can make selec-
tions earlier in the field season without waiting to observe traits that occur later in the field season.
However, genomic prediction models are trained on biological traits that are labor-intensive to
measure. One way to alleviate costs is to use highly heritable synthetic traits, i.e., functional
combinations of observed low cost traits that correlate with the biological traits of interest. While
heritability can be estimated, i.e., using variance component estimates from mixed models with
genotype and environmental random effects, the search space for synthetic traits grows quickly
with function complexity. Thus, current approaches that individually examine the heritability of
each trait using brute-force are computationally intractable at scale. We propose the new problem
of efficiently discovering highly-heritable synthetic traits. In this setting, the search algorithm can
evaluate the heritability of a selected trait while being blind to the traits with the highest heritabil-
ity. We investigate the characteristics of searching over heritability functions and the computational
costs of search methods for discovering highly-heritable synthetic traits in large trait spaces.
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