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Effect of frizzing and thawing cycle on methane dynamics in discontinuous
permafrost belt in tundra

INUBUSHI, Kazuyuki
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Methane (CH4% dynamic during the thawing of frozen soils is an important
process in northern ecosystems. In this study, frozen soil cores were collected in a black spruce
forest of Interior Alaska, vertically grouped into three layers and incubated for 3 weeks, with the
measurement of methane fluxes. During the incubation, temperature was weekly changed from 0 to 5
then 10 ° C. Net CH4 release was the greatest in bottom layer soils incubated at 0 ° C, while net
CH4 release was concurrently observed with net CH4 absorption at soils of upper two layers. At 5 and
10 ° C, net CH4 release was reduced, then net CH4 uptake was observed in top and middle layer
soils. Both net uptake and release of CH4 were reduced by the addition of a chemical inhibitor for
anaerobic methanotrophic and methanogenic activity. The genomic information of bacterial and
archaeal community gradually changed along the depth, while the overall microbial community less
responded to the temperature rising.
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