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Abstract [ Objective] As an important part of water ecosystem, benthic animals (winkles, mussels, etc. ) and submerged plants
(‘bittercress, etc. ) play a very important role in the material cycle of aquatic ecosystem and have obvious purification effect on polluted
water bodies. At this stage, there have been many studies on the effects of winkles, mussels and submerged plants on N and P in
polluted water bodies, but there are few studies on the combination of benthic animals and submerged plants in urban eutrophic closed
water bodies. [ Methods|] 1In this paper, the mussel-winkle-aquatic plant symbiosis combination was constructed by using common
winkle, mussel and dwarf bitterbrush as the main organisms, and the density configurations of winkle, mussel and aquatic plant were
optimized. [ Results]  Under the optimal density configuration (1 750 g/m’ dorsal-horned toothless mussel + 87.5 g/m’ rusty ring-
ribbed winkle + 3 000 g/m® dwarf bitter aquatic plant) , the mussel-winkle-aquatic plant symbiosis was significantly more effective than
the mussel-aquatic plant or winkle-aquatic plant combination alone in removing pollutants, and the mussel-winkle-aquatic plant
symbiosis was more effective than the mussel-aquatic plant combination alone in removing pollutants after 30 days of operation. The
removal rates of total nitrogen (TN) , total phosphorus (TP) , permanganate index and chlorophyll-a were 78. 32% , 89. 08% , 59.35%
and 96. 34% , respectively. Among them, the dwarf bittercress contributed the most to the removal of pollutants, with 64.56%,
83.08%, 74.55% and 85.58% for TN, TP, permanganate index and chlorophyll-a, respectively. Moreover, compared with the
mussel-aquatic plant and winkle-aquatic plant symbiosis combinations alone, the mussel-winkle-aquatic plant symbiosis combination
had stronger resistance to environmental stresses and could resist exogenous pollution with turbidity, TN, TP and permanganate index
less than 30 NTU, 5, 0.35 mg/L and 25 mg/L, respectively. [ Conclusion] At the same time, the mussel-winkle-aquatic plant
symbiosis system is effective in long-term operation and could maintain stable surface water quality standards up to class II. This study
provides a reference for the scientific use of mussel-winkle-aquatic plant symbiosis for the ecological restoration of urban eutrophic
closed water bodies, and also provides a theoretical basis for the exploration of universal ecological control measures for eutrophic

polluted water bodies.
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Fig. 1 Schematic Diagram of the Mussel-Winkle-Aquatic
Plant Symbiosis System Set-up
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