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Abstract: Submerged macrophytes constitute a critical structural and functional component of lake ecosys-
tems, exerting profound influence over the spatial and temporal dynamics of biotic communities and physico-
chemical conditions, particularly in shallow lakes. Their establishment underpins stability by modulating
nutrient cycling, light penetration, and trophic interactions, thereby serving as a regulatory nexus for ecosys-
tem processes. In China, widespread eutrophication driven by both anthropogenic pressures and natural dis-
turbances has led to the extensive degradation of submerged macrophytes, contributing to ecological imba-

lance. Restoration of submerged vegetation is crucial not only for the health and stability of lake ecosystems
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but also for promoting coordinated development between regional economies and the ecological environment.

This review systematically summarizes the degradation patterns, causal mechanisms, and restoration strate-

gies of submerged macrophytes in eutrophic lakes of China, providing a theoretical foundation and practical

guidance for large-scale ecological rehabilitation and long-term sustainability of shallow freshwater

ecosystems.

Key words: Eutrophic lakes; Submerged macrophytes; Ecological restoration; Biodiversity; Environmental

factors
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(D: Removal of growth-limiting nutrients; @: Refuge for zooplankton; 3: Improvement of habitat conditions for macro filter-feeders;
@: Preference for small perch over small roaches; 3: Refuge for small perch and pikes; ©): Sediment stabilization and reduction of
resuspension; : Enhancement of denitrification; @): Potential allelopathic effects.

BE1 #ETKERNENINEE (518 Jeppesen £ )

Fig. 1 Structural functions of submerged macrophytes in lakes (cited from Jeppesen et al.
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Red lines and arrows indicate interactions between external environmental factors.
2 EEFLRKEBRKESRUBIMBIERR
Fig. 2 External environmental factors contributing to the degradation of submerged macrophytes in
shallow eutrophic lakes
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Fig. 3 Factors influencing underwater light attenuation
(modified from Michael Kemp et al.™)
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Fig. 4 Internal biological and ecological factors contribu-
ting to the degradation of submerged macrophytes in
shallow eutrophic lakes
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Fig. 5 Natural and artificial restoration strategies of

submerged macrophytes in shallow eutrophic lakes
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