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The development of new plant varieties is a long and tedious process involving the
generation of large seedling populations for the selection of the best individuals. While the
ability of breeders to generate large populations is almost unlimited, the selection of these
seedlings is the main factor limiting the generation of new cultivars. Molecular studies for the
development of marker-assisted selection (MAS) strategies are particularly useful when the
evaluation of the character is expensive, time-consuming, or with long juvenile periods. The
papers published in the Special Issue “Plant Genetics and Molecular Breeding” report highly
novel results and testable new models for the integrative analysis of genetic (phenotyping
and transmission of agronomic characters), physiology (flowering, ripening, organ
development), genomic (DNA regions responsible for the different agronomic characters),
transcriptomic (gene expression analysis of the characters), proteomic (proteins and
enzymes involved in the expression of the characters), metabolomic (secondary
metabolites), and epigenetic (DNA methylation and histone modifications) approaches for
the development of new MAS strategies. These molecular approaches together with an
increasingly accurate phenotyping will facilitate the breeding of new climate-resilient
varieties resistant to abiotic and biotic stress, with suitable productivity and quality, to
extend the adaptation and viability of the current varieties.
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