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Recent changes in global climate have been characterized by increasing atmospheric concentrations of CO2, CH4 and N2O.  Mitigation strategies include sequestering atmospheric carbon in soils.  The maize-based cropping systems that dominate the Great Plains may have significant carbon sequestration potential.  The primary goal of our program is to quantify ecosystem respiration and global warming potential through near-continuous year-round measurement of soil surface CO2, N2O and CH4 fluxes in the maize-based cropping systems of the Great Plains region.  We are integrating the three gas fluxes over diel, seasonal and annual time scales for comparison among various treatments (e.g., maize vs. soybean, irrigated vs. rainfed).  We are analyzing flux readings in terms of supporting measurements (e.g., soil temperature, soil moisture content, leaf area index, biomass) in order to elucidate the effects of relevant controlling factors.  We are also focusing on scaling up single leaf respiration rates to the canopy level by drawing on seasonal LAI and leaf N content measurements in conjunction with continuously recorded canopy air temperatures.  Using these data, we estimate annual ecosystem respiration and global warming potentials for each cropping system and compare results between the various systems.
