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Methane uptake and oxidation by unsaturated soil

LI ] un', TONG Xiao-] uan®, YU Qiangl (1. Institute of Geographic Sciences and Natural Resources Research, Chinese Academy
of Sciences, Beijing 100101 ,China; 2. School of Resources and Environmental Studies, Beijing Forestry University, Beijing 100083,China). Acta
Ecologica Sinica,2005,25(1) :141~147.

Abstract ; Unsaturated soils are the only known biogenic sinks of CH,. In this paper we summarized the CH, oxidizing process in
unsaturated soil and its influent factors. Methanotrophs can use atmospheric methane as the only source of carbon and energy
because of the low critical concentration for methane oxidation. In General, CH, absorption rate is inversely proportional to soil
moisture. The activity of methanotrophs becomes small if the transfer of CH, and O, from atmosphere to soils is prevented
when soil moisture is over high, or water stress occurs at low soil moisture conditions. The inhibitory effect of NH; on CH,
oxidation can be attributed to its competition with CH, for O, by the methane monooxygenases, the transfer of oxidation to
nitrification and the toxicity of NO; produced. The inhibitory effect of NH on CH, oxidation is proportional to available
nitrogen. Chemical fertilizers are stronger than manures, and ammonium are stronger than urea in inhibiting CH, oxidation.
NO; has no inhibitory effect on CH, oxidation. High cation exchange capacity (CEC) can alleviate the inhibitory effect of NH;
on CH, oxidation. The high affinity of methanotrophs to atmospheric CH, and low activation energy for CH, oxidation leads to
a small coefficient of temperature (Q,). When soil temperature is low, the ability of CH, oxidation by soils is proportional to

soil temperature. When soil temperature is higher than the optimal value, the activity of methanotrophs will decrease because
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it is difficult for methanotrophs to compete with nitrifiers and other microbes for the limited O, in soil air. Methanotrophs are
very insensitive to pH value. Good granular structure of soil favors the activity of CH,-oxidizing bacteria from being disturbed.
The peak of CH,-oxidizing rate in the undisturbed forest soil is usually in sub-topsoil (5~10cm). In farm soil, CH,-oxidizing
rate increases obviously under the depth of farming layer (25¢m) because tillage destroys the structure of topsoil. The average
CH, absorption rates of farmland, grassland and forest soil are 0. 28, 0.52 and 1. 51mg/(m?® « d), respectively. The absorption
of N by plants can alleviate the inhibitory effect of NH on CH,-oxidizing bacteria. No-tillage, the use of nitrate fertilizer and
(or) organic fertilizer favor CH, oxidization in farm soil.

Key words : methane oxidation; methane uptake; unsaturated soil; soil moisture; soil nitrogen; soil structure
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