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Understanding plant environmental response, and the heritability of that response, may prove
vital to dissecting modes of plant adaptation. Our group has developed a system for investigating
plant epigenetic behaviors that centers on plastid triggers of epigenetic reprogramming. These
plastid-based epigenetic effects appear to be well conserved in plants and rely on histone
modifying, DNA methylation and small RNA components. Implementation of epigenetic
reprogramming in grafting experiments permits the identification of RNA-directed DNA
methylation targets within the genome that involve graft transmissible and transgenerational
signaling and lead to enhanced fitness phenotype changes. Two of the genetic components of this
system, MSH1 and PPD3, were first identified and characterized in Arabidopsis, but are
conserved in plants and offer important potential strategies for enhancement of growth potential
and resilience in tree species. We have developed a model for plant environmental response that
may apply to both seasonal and perennial growth habits, with a plan for implementation in poplar
for identifying environmentally altered gene networks and alignment with longer-term genome
evolutionary paradigms.
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