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Abstract 
 Because of their prominent role in global bioproductivity and their complex structure and function, forests 
and tree species deserve particular attention in studies on the likely impact of elevated atmospheric CO2 on 
terrestrial vegetation. The need to assess the role of forests in the global cycling of carbon and how that role will 
change as the atmospheric concentration of CO2 increases has, therefore, spawned many experiments. In this 
contribution, the results of field experiments over several growing seasons are reviewed and compared with some of 
the more recent results of several free air CO2 enrichment (FACE) studies on trees. The framework of the interacting 
cycles of carbon, water, and nutrients is used, because that is the framework of the ecosystem models that are being 
used to address the decades-long responses of forests.  
 

Experiments with trees in open-top chambers under field conditions have provided data on longer-term 
responses of trees to elevated CO2 under field conditions, have confirmed some of the conclusions from previous 
seedling studies, and have challenged other conclusions at a larger scale. Our current knowledge is sufficiently large 
with regard to how the carbon uptake process and individual tree growth respond under atmospheric changes, but 
more emphasis should be put in future experiments (such as FACE studies) on the interactions between various 
processes, as well as on belowground responses. There remain important obstacles to extrapolating the experimental 
results of past studies using open-top chambers, or seedlings in short-term exposure, to predict forest responses to 
rising CO2. However, these studies have been valuable nonetheless for guiding ecosystem model development and 
revealing the critical questions that must be addressed in new, larger-scale CO2 experiments using FACE-
technology. 
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