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Abstract: A more complete understanding of how global warming will affect carbon-cycle feedbacks to
the climate system is central to model projections of future climate. Simulation experiments with fully
coupled, three-dimensional carbon-climate models suggest that carbon-cycle feedbacks could either
substantially accelerate or slow climate change over the 21st century. The potential switch of the
terrestrial biosphere from its current role as carbon sink to carbon source is critically dependent upon
the long-term sensitivity to global warming of communities involved in soil organic matter (SOM) decay.
Understanding the ecological function of soil communities in their natural environment is essential in
ecosystem modeling.

The conceptual framework of this study is based on a hierarchy of experiments, from laboratory
microcosms to long-term, large-scale field experiments that will provide independent tests of the role of
community structure and function in the soil community respiration response and allow identification of
the underlying mechanisms and biological organisms driving the observed decrease in temperature-
dependent respiration. Our objective in this proposed research is to determine the metabolic processes
which are active in soil communities in response to increased temperature by using heavy water labeling
of the active biota at the Prospect Hill long-term warming site. We will determine which soil taxa are
responsible for the increased CO2 flux, and test hypotheses proposed to explain the warming-induced
soil organic matter (SOM) decomposition and molecular mechanisms related to limits on
biogeochemical cycles. These hypotheses will be tested using expertise available at JGl and EMSL in
RNAseq, FT-ICR, cell isolation, single cell sequencing and advanced microscopy techniques.



