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Estimate of the contribution of root respiration to soil respiration
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Abstract: In order to clarify the mechanism of soil organic matter dynamics and forest ecosystem carbon dynamics, there is a need to
clarify the characteristics of soil organic matter decomposition and root respiration in many sites. However, the separation method of
measuring root respiration and microbial respiration in soil respiration has not been established. Therefore, in order to examine the
useful separation methods, we have investigated in a cypress forest at Mt. Kaba in Ibaraki prefecture using an incubation method
which can be used in relatively simple. As a result, the root respiration and the soil microbial respiration were estimated to be 0.94
and 3.53 (MgC/haly), respectively, using the incubation method. The ratio of root respiration to soil respiration was about 20 % in
this study site. Since the sum of the root respiration and the soil microbial respiration was almost the same level as the soil respiration
(4.73 MgCl/haly), which is measured at control plots by the chamber method, the incubation method was considered to be reasonable.
Since the incubation method can be relatively easily in many sites and may be estimated using previous data, the method appears to
be a useful technique for estimating the root respiration ratio of soil respiration.
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Table 1 Temperature sensitivities parameter of soil

microbial respiration and root respiration.
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Table 2 Root biomass and soil bulk density

at each soil depth.
IE iR e TEE (ke/m’) THESEE

iZE (em) a b B{E(mm) a b ot 0-2mm 2-5mm 5-20mm (kg/m?)

0-5 0217 0092 0-2  7.025 0.087 05 0.269 0.009 0 26.0
5-10 0.047 0.101 5-10 0.178 0.034 0.089 42.0
10-20 0.020 0.080 2-5  2.563 0.099 10-20 0.098 0.034 0 44.8
20-30 0.010 0.106 20-20 0.075 0.038 0 453
30-40 0.003 0.121 5-20 1.206 0.102 30-40 0.033 0.008 0
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Table 3 Estimated annual values of soil respiration, soil microbial respiration and root respiration
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Fig. 1 Temperature sensitivities of soil microbial respiration and root respiration.
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Fig. 2 Relationship of the estimated soil respiration
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by the culture method and the chamber method.
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Fig. 3 Seasonal fluctuation of soil respiration, soil

microbial respiration and root respiration.



