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Tree-mediated methane emissions from wetland soils: controlling factors and
mechanisms of CH4 emission in the mid- and high-latitude regions.
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In the temperate wetlands in northern Japan, effects of environmental
variables on stem methane (CH4) flux were statistically analyzed and several responsible factors,
such as soil and climatic ones, were detected. Difference in stem CH4 flux between two coexisting
tree species was clearly observed. In the boreal wetlands in Alaska and Estonia, a small amount of
CH4 emission was detected from stems of the dominant conifer species of each region, but the
contributions of trees to the overall CH4 emissions from the wetland ecosystems were estimated to be

small.

Field and laboratory experiments gave us some new insights on the underlying mechanisms of
tree-mediated CH4 emission, such as source, pathway, and diffusivity of CH4 in the tree stem.
Anatomical features of tree stems and roots were microscopically observed with special attention to
the function of internal gas transport for several temperate hardwood species, and some possible
structures were found in a part of secondary phloem.
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