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Tab.1 Information on the 15 urban lakes and

sampling sites in the Taihu Lake basin
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[isp/N 1520 119.7150~119.8196 31.3648~31.4108 7
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FLEWM 5.00  120.2320~120.3047 31.5014~31.5512 6
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Fig.1 Water environment characteristics of urban lakes in four trophic conditions in the Taihu Lake basin
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Fig.4 Characteristics of density and biomass for various macroinvertebrate groups

in the waters of trophic levels
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Fig.5 Canonical correspondence analysis of macroinvertebrate density and environmental factors

in urban lakes at four trophic levels
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Fig.6 Structural equation model of macroinvertebrate density and environmental factors

in lightly eutrophic and mesotrophic water bodies
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Community Structure of Macroinvertebrates and Influencing Factors
in the Urban Lakes of the Taihu Lake Basin

LU Wen-ze'*, REN Ren'?,RAO Xiao"*,RAO Qing-yang"*, XIE Ping"’, DENG Xu-wei"*

(1. State Key Laboratory of Freshwater Ecology and Biotechnology of China, Donghu Experimental Station of
Lake Ecosystems, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, P.R. China;
2. University of Chinese Academy of Sciences, Beijing 100049, P.R. China;
3. State Key Laboratory of Plateau Ecology and Agriculture, Qinghai University, Xining 810016, P.R. China)

Abstract : Eutrophication is a serious problem in the urban lakes of the Taihu Lake basin. In this
study, 15 urban lakes in the basin with varying nutrient levels were studied. The evolution of the
macroinvertebrate community in these urban lakes, as well as environmental factors driving change
were investigated based on a seasonal survey of macroinvertebrates and the water environment in
December 2018, and March, June and September 2019. The aim was to add to our knowledge of
macroinvertebrate ecology and provide a reference for ecorestoration of urban lakes. Based on the
comprehensive nutrition status index TLI( ), the 15 urban lakes included heavily (10.3%), moderately
(36.89%) and mildly (42.07%) eutrophic, and mesotrophic (11%) water bodies. Among the lakes,
differences in water transparency, turbidity, total phosphorus and Chlorophyll a were highly signifi-
cant (P<0.01), and they were the factors indicating lake trophic status. As nutrient levels decreased,
transparency significantly increased, while turbidity , total phosphorus and Chlorophyll a significantly
decreased. Total macroinvertebrate biomass, and mussel density and biomass increased as nutrient lev-
els declined, while Oligochaeta density and biomass decreased. In heavily eutrophic water bodies, the
total biomass of macroinvertebrates (9.57+8.29) g/m* was significantly lower than in the less eutrophic
lakes (P<0.01). In the mildly eutrophic and mesotrophic lakes, mussel density and biomass were sig-
nificantly larger than in the heavily and moderately eutrophic lakes (P<0.01), while Oligochaeta den-
sity was significantly lower (P<0.01). Shannon—Wiener diversity, Simpson richness and Pielou
evenness indices increased, but then decreased as nutrient levels decreased with respective maximum
values of (1.14+0.04), (0.55+0.02) and (0.68+0.02) in the mildly eutrophic lakes. After developing a
structural equation model, we found that water temperature, total phosphorus and Chlorophyll a
were the key environmental factors affecting macroinvertebrate community structure in mildly eutro-
phic and mesotrophic urban lakes. Further analysis showed that increasing levels of total phosphorus
significantly increased mollusk populations (P<0.01), with path coefficients were as high as 0.414 for
snails and 0.440 for mussels. Total phosphorus concentration and water temperature significantly in-
creased polychaete populations (P<0.01), and significantly decreased aquatic insect populations (P<
0.01), with path coefficients as high as 0.376 for polychaetes and —0.423 for aquatic insects. In a
word, total phosphorus and chlorophyll a concentrations had important effects on the macroinvertebrate
community structure in urban lakes. Reducing phosphorus levels would reduce algal concentrations in
urban lakes and play a key role in restoring the macroinvertebrate community and the aquatic ecolo-
gy of urban lakes.
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