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Abstract

Efflux of soil respired carbon dioxide(CO,) is very important component for the global carbon cycle and
dynamics of '“C in environment, and to predict the global climate changes caused by increasing CO,
concentrations in the atmosphere. There are two components that generate CO; in soil, soil organic matter
decomposition and root respiration. Although the former is relatively well understood, the root-derived CO,
efflux has not been evaluated sufficiently. The objective of our research is to estimate depth profile of the
root respiration rate. Thus we developed a box model which calculates the depth profile. In this paper, we
discussed about the adequacy of calculated result by comparing it to the observed soil respired CO, flux with
trenching method.

The result showed that the depth profile of root respiration rate decreased with soil depth. This is attributed
to the distribution of fine roots which dominate root respiration. And the estimation result of root respiration

was almost equal to observed one.
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Fig. 1 Estimated depth profile of root respiration rate.
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Table 1 Observed and calculated fractional contribution of root respiration R,,,, to total soil respiration.

Datein Seil respired CO; flux (105 gC m?sh Froot (10° gCm?s™) R0t
2008
Control plot Trenched plot Observation Estimation ~ Observation Estimation
10June 14 = 06 09 = 03 0.52 0.87 0.36 0.34
29hly 38 = 21 27 £ 07 1.15 1.55 0.30 0.31
17Nov. 08 = 03 07 £ 02 0.08 0.29 0.10 0.25
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