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Relationships between soil environmental factors and methane uptake by soil
in a Japanese cedar plantation

Ryuji MAMETANL, Reiji FUJIMAKEZ and Tamon YAMASHITAS
Abstract It is known that the forest soil under an aerobic condition is a biological
sink for methane in the atmosphere. Two-thirds of Japanese land are occupied by natural
and artificial plantation forest. In a plantation forest, thinning is commonly performed to
control tree density dependent upon market demands. Thinning and other forest operation
disturb the forest canopy and floor and may alter such environmental factors as soil tempera-
ture, soil moisture content, soil gas phase and litter supply. Thinning usually raises the soil
temperature and soil moisture, and lowers the soil gas phase and litter supply. In order to
clarify the effects of the changes in those factors following forest thinning on the methane
uptake rate, we conducted the manipulation experiments in our laboratory. Soil samples
taken from a Japanese cedar plantation in the Sambe Forest were incubated at three levels
each of temperature, moisture content, soil gas phase and litter materials to determine their
effects on methane uptake rate of the soil. As results, the methane uptake rate correlated
negatively with soil moisture content and positively with soil gas phase and soil temperature.
On the other hand, the mass of litter materials made no significant difference in the rate.
When the rate of methane uptake decreased after thinning as reported before, it could be
attributable to higher soil moisture and/or lesser soil gas phase. The positive effects of ele-
vated soil temperature on the enhancement of methane uptake by the soils in the thinned
forests might be limited.
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