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Project Abstract:
A primary source of uncertainty in Earth system model (ESM) projections of terrestrial carbon
and water cycling is the relationship between CO2 assimilation (A) and water loss via stomatal
conductance (gs). A common framework for modeling this relationship relates A to gs over
environmental conditions (temperature, CO2, irradiance, and humidity) and is governed by two
terms, the stomatal slope (g1) and intercept (g0). Given their importance in determining the
relationship between forest productivity and climate, an accurate and mechanistic understanding
of the g1 and g0 parameters is crucial. In this study, we assess possible physiological and
mechanistic controls on the estimation of g1 and g0 using both diurnal gas exchange surveys and
leaf level response curves for six tropical broadleaf evergreen tree species across a full range of
leaf phenological stages. We found that g1 estimated from curves was on average 50% less than
g1 estimated from survey data. We also show that while g0 varied significantly between leaves of
different phenological stages, this effect was generally not observed for g1. While some species
groups exhibited variable g0 or g1 with phenological stage, among species groups there was no
consistent pattern of change in g0 or g1 with phenological stage. We also identified a diurnal trend
associated with g1 and g0 that significantly improved model projections of diurnal trends in gs.
These results suggest that to improve the accuracy of modeled gs in tropical forests, we should
investigate the mechanism responsible for variation among species and across diurnal patterns.
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