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Changes in the composition of atmospheric carbon dioxide and ground-level ozone are known to have numerous effects on vegetation.  Of particular interest in the Midwestern U.S. is the impact of these changes on interactions between crop ecosystems and the atmosphere.  In this presentation, I will present research showing the effect of rising CO2 and O3 on evapotranspiration for soybean, a key player in the largest continuous ecosystem type in temperature North America.  Measurements of evapotranspiration were made using a residual energy balance approach at the SoyFACE research facility, an experiment that allows for in-field fumigation of CO2 and/or O3.  Results from this experiment demonstrate a 10% and 17% decrease in evapotranspiration for growth in elevated CO2 and O3, respectively.  I will also present the results of six years of eddy covariance measurements over a no-till corn/soybean ecosystem.  In this experiment, fluxes of CO2 between the atmosphere and the ecosystem were measured and used to estimate the potential for this ecosystem to mitigate rising CO2.  This experiment shows that no-till corn/soybean agriculture can act as a long-term C sink.  If this cultivation technique were to be adopted on a much larger scale, I estimate that total annual C emission in the U.S. might be reduced by at least 1.5%.
