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Restoration of aquatic vegetation and its ecological effects in the enclosure of an eutroph-
ic lake
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Abstract. Eutrophication induces aquatic vegetation decline, cyanobacterial bloom, deterioration of water quality, and regime
shifts in shallow lakes. Restoration of aquatic vegetation is considered as an important approach to improve water quality and en-
hance ecosystem stability. In this study, we transplanted aquatic macrophytes in large enclosures with temporal aids of water treat-
ments and selecting aquatic macrophyte species according to their habitat preferences. Ecological effects of the transplantation were
examined by comparing water chemicals and biological indices in the enclosures with and without aquatic macrophytes, and in the
open water in the lake out of the enclosures. During the experimental period (from April 2011 to June 2012) , all macrophytes in
the enclosure survived and built relatively stable communities. The water quality was better in the enclosure with aquatic vegetation
than in area without vegetation, concentrations of total nitrogen, ammonium nitrogen, total phosphorus and light extinction in water
in the vegetated enclosure decreased by 30.55% , 44.09% , 36.04% and 42.13% , respectively. In comparison, in the open wa-
ter, they decreased by 5.96% , 13.40% , 6.70% and 7.60% , respectively. Secchi depth increased by 74.59% and 8.70% as
compared to the open water and the enclosure without aquatic vegetation, respectively, phytoplankton biomass was lower and zoo-
plankton biomass was higher in the vegetated enclosure than in the one without aquatic vegetation and in the open water. In addi-
tion, aquatic vegetation tended to decrease the contents of total nitrogen and phosphorus in sediments and porewater of sediments

and ammonium nitrogen concentrations in the porewater of sediments, but did not affect phosphate and nitrate in porewater of sedi-
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ments. The study implied that selection of eutrophication tolerant aquatic macrophytes species facilitated restoration of aquatic vege-
tation and thus improve water quality in eutrophic lakes.

Keywords: Aquatic macrophytes; enclosure; eutrophication; shallow lake; ecological restoration
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Fig. 1 Steps of the restoration of aquatic macrophytes in the enclosure
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Fig. 2 Monthly variation of physicochemical parameters in different treatments
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Fig. 3 Variations of water chemistry in interstitial water in different treatments

at the beginning and the end of the experiment
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Fig. 4 Variations of sediment nitrogen and phosphorus content in different treatments

at the beginning and the end of the experiment
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