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Tree community structure and dynamics are, ultimately, the emergent properties of differential 

individual-level performance. This differential performance is governed by interaction between the 

environment and organismal functional. Over the past two decades there has been an incredible 

increase in the use of functional traits to predict plant population and community structure and 

dynamics. However, the results of these studies have often been underwhelming with indications that 

richer and more dynamic assays of function are necessary. That is, functional traits are rough and 

static approximations of some organismal functions and, generally, do not consider functions of 

interest ad the dynamic response of organisms to changing environmental contexts. In this 

presentation, I will begin by discussing this fundamental problem in trait-based tree ecology. Next, I 

will argue that functional genomics provides a potential pathway for improving our understanding of 

tree populations and communities and I will buoy this argument by providing examples from our work 

in temperate and tropical tree communities. Finally, I will end the presentation with a novel integration 

of functional genomic and hyperspectral data as a pathway for mapping functional genomic diversity 

on broad spatial extents.
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