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Abstract

Nitrogen pollution in water bodies has become a critical issue in current water environment manage-
ment. Wetland ecosystems, with their unique habitat conditions, serve as key sites for nitrogen inter-
ception and transformation. The microbially driven denitrification process is the core pathway for
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achieving permanent nitrogen removal from water. As important ecological barriers for river pollu-
tion control, near-naturally restored wetlands integrate the ecological functions of natural wetlands
with targeted measures of artificial restoration. However, the microbiological mechanisms underly-
ing denitrification for nitrogen removal in such wetlands have not yet been systematically reviewed
and elucidated. This paper systematically reviews domestic and international research achievements
on wetland nitrogen cycling, denitrification processes, influencing factors, and near-natural restora-
tion wetlands. It summarizes the current research status of denitrification for nitrogen removal in
wetlands, analyzes the shortcomings in existing studies on near-naturally restored wetlands, and pro-
vides research ideas and directions for future in-depth investigations into their microbiological mech-
anisms. The review also aims to offer theoretical references for the construction and efficient opera-
tion of near-naturally restored wetlands.
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Table 1. Comparison of denitrification microbiological characteristics among natural wetlands, near-naturally restored wet-

lands, and constructed wetlands
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