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Activity and composition of methanotrophs in the anaerobic/anoxic
constructed wetland soils
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Abstract

Constructed wetlands are the interlaced zone of complex land, ocean, and estuary
ecosystems. The changeable environmental factors make the microorganisms in the wetland
soil have functions such as high biodiversity and environmental regulation. In a large-scale
filtration system, the plants and soil store a large amount of carbon, which will produce the

greenhouse gas - methane. In a one-hundred-year cycle, the heat storage potential is 28 times
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that of carbon dioxide, and a large amount of release will lead to climate change. In recent
years, more and more attention has been paid to related carbon emissions and emission
reduction measures. It is imperative for the United Nations Climate Conference (COP) to take
wetland methane production as one of the emission reduction targets. The intertidal estuary is
polluted with high concentrations of nitrogen, which makes the nitrogen cycle of wetland
ecology regarded a critical role.

Anaerobic/Anoxic methanotrophs are a group of bacteria capable of oxidizing methane
and reducing different electron acceptors (nitrate, nitrite, sulfate, iron/manganese oxides,
humic substances, etc.) and connecting the global carbon cycle (C- cycle) and nitrogen cycle
(N-cycle) functional flora, previous literature has quantified wetland methane emissions and
population analysis. However, the evidence for wetland methane sinks linking specific soil
microorganisms is still unclear.

In this study, using Next Generation Sequencing (NGS) and quantitative Polymerase
Chain Reaction (@QPCR), the soil of Xinhai Bridge constructed wetland was anaerobic/anoxic
cultured to find methanotroph with the potential to utilize methane. It is expected to establish
effective management of artificial wetlands in the project to achieve ecosystem services that

reduce greenhouse gas emissions and nitrogen pollution.
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