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Mechanism on methane formation and oxidation in paddy and wetland fields
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Methane is one of the greenhouse gases, of which atmospheric concentration is increasing
rapidly and may induce global warming. Paddy fields and natural wetlands are both
important sources of biogenic methane, In this study, mechanisms of methane formation and
oxidation were investigated cooperatively by soil microbiological/biochemical methods and
biogeochemical methods. The first part of the present study focuses population dynamics of
methane producing bacteria, methanogens, by MPN method. Methanogens were estimated in
the range of 10°~10°%/g soil through the rice cropping season. Methanogenic activity was
positively correlated with methanogenic population only in peat soil. Then, aerobic
methane oxidation in paddy soil was found both during and after the cropping season,
especially at rice root zone. In the second part, anaerobic methane oxidation was confirmed
in paddy soils. Microorganisms responsible for it were incubated to be manganese reducers
and sulfate reducers. From the determination of ether lipids from methanogens in a
waterlogged paddy soil, methanogens were estimated to be 107~10°/g soil which was
higher order than those estimated by MPN method and shifted from H-utilizing forms to
acetate-utilizing forms with incubation time. In the third part, GC/GC/C/IRMS system was
developed for determining low concentration of stable isotopic C. By using this system,
methane emission from temperate sphagnum peat bog was observed and found that the rate
of methane emission depends on the type of vegetation. The difference in the rate of
methane emission was caused by the quality (decomposability) of the organic matter. Carbon
isotopic composition of methane suggested that methane was oxidized in water, however,
oxidation of methane in the emission process is insignificant, because the rate of methane
production is high enough to transport methane by bubbling and through plants.
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