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Abstract

Lake wetlands are water-land composite ecosystems formed by water bodies, vegetation, sediments,
and watershed inputs. Vegetation restoration is an important measure for restoring degraded
lakeshores, shallow lakes, and areas converted from farmland or aquaculture to wetlands. This re-
view summarizes how emergent, submerged, floating-leaved plants, and lakeshore buffer vegeta-
tion regulate sediment carbon and nitrogen cycling and ecosystem functions in lake wetlands. Veg-
etation restoration promotes sediment organic carbon accumulation by increasing plant residues,
root turnover, and root exudates. Through rhizosphere oxygen release, sediment stabilization, and
microbial community reorganization, it further affects organic matter decomposition, carbon sta-
bilization, nitrification, denitrification, anaerobic ammonium oxidation, and DNRA, and regulates
carbon-nitrogen-phosphorus coupling through iron-manganese redox and phosphorus adsorption-
release processes. Vegetation restoration can also reduce sediment resuspension and internal nu-
trient release, improve water transparency and habitats, and enhance water purification, nutrient
retention, and ecosystem multifunctionality. Its effects depend on plant life forms, community con-
figuration, water-level fluctuation, nutrient loading, sediment properties, and management. Future
studies should strengthen long-term monitoring of the “plant-water-sediment-microorganism” con-
tinuum and optimize plant configuration and hydrological regulation.
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Figure 1. Conceptual framework of the mechanisms underlying carbon sink formation and carbon stock assessment methods
in lake wetlands
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Table 1. Comparison of the effects of different vegetation restoration models in lake wetlands on sediment carbon and nitrogen cycles

and ecosystem functions
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Table 2. Representative quantitative evidence of changes in key ecological parameters during wetland restoration and vegetation res-

toration in lake wetlands
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Figure 2. Bibliometric characteristics of wetland restoration research. (a) Publications by major countries/regions; (b) annual
publications from 1990 to 2020; (c) publications on typical vegetation restoration directions in lake wetlands
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