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Changes of Aerobic Methanotrophs in Constructed Wetlands of
Different Ages and Seasons
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Abstract

Constructed wetland is an ecological engineering technique that has been widely used in
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recent decades, because of the ecosystem services it provides such as stormwater
management, wastewater treatment and creating ecological diversity. Because the high
primary productivity and anaerobic environmental characteristics wetland provides, it is also
considered an important ecosystem for its carbon storage. However, the anaerobic soil
conditions make it a major source for global CH4 emission. In natural wetlands, about 50 to
90 % of produced CH4 can be reoxidised by methanotrophs in the soil surface before it
diffuses into the atmosphere. Thus, it is important to manage the changes of methanotrophic

composition and activity in wetland ecosystems to maximize the C storage potential.

However, most of the previous studies have been focused on the ecosystems such as rice
paddy, natural wetlands, and thus, we tried to conduct a comprehensive study of
methanotrophic compositions in sub-tropical constructed wetlands. In this study, soil samples
were collected from 3 constructed wetlands of different ages in Taiwan in both summer and
winter seasons. Next-generation sequencing and real-time fluorescence quantification
polymerase chain reaction were used to explore the seasonal differences of methanotrophs in
constructed wetlands of different ages. The results of this study showed the oxidation kinetics
of CHa, and compared the changes of microbial communities in constructed wetlands. The
correlation between methanotrophs on different soil physicochemical properties was analyzed
in several statistical analyses to facilitate the adjustment of soil conditions in future in situ
environmental studies. It is expected that different molecular biology methods will be used to
explain the methanotrophs in constructed wetlands and management methods can be proposed
from the perspective of ecological engineering.
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