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As a consequence of broad adaptation by many perennial trees to different temperate zones,
many important phenological traits (e.g. dormancy, chilling requirement, bud burst/bloom date,



seed vernalization requirement) exhibit complex inheritance patterns with multiple genes
contributing to the final phenotype. Conceptually, these phenological traits can be viewed as
cyclically entrained responses to environmental condition. Due to their importance to the success
of the species, traits like chilling requirement {CR), bloom/bud burst date (BD), are traditionally
selected through breeding to cover the range of predictable variation for the trait. In fruiting trees
for example, genetically matching CR determinants to a particular geographic temperature zone,
optimizes fruit production for each variety. These breeding materials also provide an excellent
substrate to define and explore the links between phenological trait diversity and the foundational
networks of gene activity influencing these phenological traits. This can be achieved by utilizing
appropriate genetic materials to define chromosomal regions controlling the phenological trait
then incorporating different levels of genomic analyses (e.g. transcriptomics, comparative and
structural genomics, resequencing) to identify the candidate genes in these regions that are most
likely affecting trait variation. Here, we present the integration of data from single family QTL
mapping, germplasm association mapping, transcriptomics, resequencing, and transgenic
analyses of key fruit (peach, apricot and plum) and forest tree (oak and chestnut) species as an
initial comprehensive approach to defining candidate genes and gene networks contributing to
the regulation of CR and BD.



