IVERSEN, C.M., NORBY, R.J., AND CLASSEN, A.T.  At the root of the response: How will increased fine-root input affect soil C and N cycling under scenarios of elevated CO2?

Department of Ecology and Evolutionary Biology, University of Tennessee, Knoxville TN and Oak Ridge National Laboratory, Oak Ridge, TN 
Rising concentrations of atmospheric CO2 are predicted to increase fine-root production as soil N becomes limiting, and changes in fine-root quantity and quality will feed back to soil C and N pools. CO2-enrichment at the Oak Ridge National Laboratory Free-Air CO2-Enrichment experiment (ORNL FACE) has more than doubled fine-root production, and roots have increased soil exploration at depths up to 60 cm (whereas 95% of root volume is above 30 cm in the control plots).  N per unit root mass was up to 10% less in the CO2-enriched plots because root N was inversely related to increases in root diameter and rooting depth under elevated [CO2].  Increased root quantity compensated for decreased root quality at all depths within the soil profile, and belowground C and N inputs were up to 30% greater under elevated CO2. We predicted that greater inputs of C and N would increase microbial decomposition of fine-roots under elevated [CO2], which would in turn increase the amount of N mineralized and available for plants. Contrary to our prediction, a greater quantity of fine-roots collected from 0-15 cm depth in the elevated [CO2] plots did not affect the rate of fine-root decomposition in a common garden.  Resulting increases in root detritus may increase soil C and N storage under scenarios of elevated [CO2], and potentially decrease the soil N available for plant uptake and use. The opposite may be true deeper within the soil profile, where the mineralization of fine-root detritus may lead to a positive feedback between root production and soil N availability at depth.  Preliminary data show that extractable inorganic N at a soil depth of 30 to 45 cm was greater in the CO2-enriched plots, and we are currently examining the implications of greater root production on gross N mineralization and immobilization throughout the soil profile.  
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