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Figure 1. The method and impact mechanism of methane production in wetland. a: fermenting bacteria; b:
syntrophic bacteria; c: homoacetogenic bacteria; d: methanogens using H, and CO,; e: methanogens using acetate;
f: sulfate-reducing bacteria; g: denitrifying bacteria; h: Fe, Mn reducing bacteria.
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Figure 2. The theory of methane oxidation. Including the aerobic oxidation of methane in shallow water level, and

the anaerobic oxidation of methane in deep water level.
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Microbial driven methane emission mechanisms in wetland
ecosystems

Hang Gu, Fanshu Xiao, Zhili He, Qingyun Yan"

Environmental Microbiomics Research Center, School of Environmental Science and Engineering, Sun Yat-sen University,
Guangzhou 510006, Guangdong Province, China

Abstract: Wetland is one of the largest carbon sink among all terrestrial ecosystems, and regarded as the main
emission source of methane (CH,) in the atmosphere. As CH, has 34 times warming potential of carbon dioxide
(CO,) per mole, it is of great importance to study the contribution of wetland as carbon sink or carbon source to
global climate change. Totally, 80% to 90% of CH,4 emissions come from microbial activity, and CH,4 flux in
wetland is closely related to microbial composition, abundance and function of methanogens and methanotrophs.
However, the studies on the effects and mechanisms of the functional microorganisms that control CH, cycling in
wetland ecosystem is relatively decentralized. To better understand the microbial regulation mechanism of CH,4
emission process, we provide an overview of microbial community associated to CH,; cycling, the factors
influencing the microbial methane emission activity, and the microbial methane emission mechanisms in wetland
ecosystem. Besides, we indicate further research needs on microbial-driven CH, emission and their potential
response to climate change.

Keywords: wetland, microorganism, methane (CH,), greenhouse gas, global warming
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