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Soil carbon dynamics with the stand development of Japanese
cedar (Cryptomeria japonica) plantation and the model simulation

Graduate School of Biosphere Sciences, Hiroshima University,
Kagamiyama 1-7-1, Higashi-Hiroshima, Hiroshima 739-8521, Japan

Summary

On the present earth, fossil fuels are being consumed in a large quantity, and so the
atmospheric COz concentration has increased rapidly during last several decades. It is important
to study the change in the ability of the forest to act as a carbon sink under global warming, as
the forest is expected at present to store some parts of increasing amount of COz
which is a major greenhouse gas.

Under such the condition, the meeting in Kyoto (1997) and Haag (2000) were convened, these
showed the direction to cut down total CO2 emission for developed and establish national carbon
budgets. Therefore, it is improtant to exactly comprehend absorbing carbon ability in forests and
estimate the volume absorbing carbon n dynamics is most paid
attention ang | shd [{ need to si# late the forest carbon dynamics exactly in various
environment.

the carbon cycling in Japanese cedar (Cryptomeria japonica
developmetal stage by field observation. On the other hand, I
attemped to analyze the carbon cycling in cedar plantation by model simulation.

In field observation (Chapter II), this study was carried out in Japanese cedar plantations in
Fusedani, Yuki- cho, Hiroshima Prefecture, west Japan. Six study stands, Plots I, II, III, IV, V
and VI, were established in plantations with different stages, of which forest ages were 5, 10, 22,
28, 36 and 60- year- old, respectively. The study was ya“ied ‘ut si’yultaneously in all plots (Plots
I to VI) from January 1995 to August 1996. I studied the plant biomass, environmental condition
(soil temperature and moisture condition), litterfall rate, soil carbon accumulation, soil

respiration rate, loss rate of Ao layer and dead roots and analyzed t
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withey t decr easeé‘rom 9.8 a9d 9.8to 2.4 and 2.8 tC ha! (10- year- old), respectively, and these
recovered later with forest development and the recover of litterfall rate. Simulated carbon
accumulation in Ao layer with consideration of the management and without stabilized about 11
and 10 tC ha™ in mature forest, respectively. In simulated carbon accumulation in mineral soil
with consideration of the management and without, both carbon accumulation decreased from

110 to 90 tC ha™® until 20- year- old after clear- cutting because the carbon bo



