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Abstract: Lake wetlands are extremely important and special ecosystems, which are important for regional water resource storage, environmental protection, and biodiversity
maintenance. Sediment bacteria are an important component of lake ecosystems and are a major driver of biogeochemical cycling in lakes. In order to investigate the community
structure of bacteria in typical lake sediments in Yinchuan City and their influencing factors, three typical lakes in Yinchuan City (Yuehai Lake, Mingcui Lake, and Xiniu Lake)
were selected for the study and surface sediments were collected in January, April, July, and October 2021. The composition of the sediment bacterial community was examined
using 16S rDNA high-throughput sequencing technology, and the response relationships between them and heavy metals were explored. The results showed that the ecological hazard
coefficient for heavy metals in the sediments of three typical lakes in Yinchuan City was far less than 40, and the ecological hazard index was far less than 150, all of which indicated a
minor ecological hazard. There were no significant differences in bacterial community diversity among the three lakes, but there were significant variations in diversity among the lakes
in different seasons and significant differences in community composition. The dominant phyla (top three in terms of relative abundance) in Yuehai Lake, Mingcui Lake, and Xiniu
Lake were Proteobacteria, Bacteroidetes, and Chloroflexi. The dominant lower orders were Gammaproteobacteria, Alphaproteobacteria, and Deltaproteobacteria. The main divergent
species that occurred at the phylum level in typical lakes in Yinchuan were Proteobacteria, Bacteroidetes, Euryarchaeota, Firmicutes, Actinobacteria, and Acidobacteria. The
sediment bacterial community structure of Yuehai Lake was significantly correlated with Cu, Fe, Mn, Zn, As, and Pb; the sediment bacterial community structure of Lake Mingcui
was significantly correlated with Fe, Ph, and Cr; and the sediment bacterial community structure of Xiniu Lake was not significantly correlated with heavy metals. The types and
contents of sediment heavy metals had a significant effect on the bacterial community structure of sediments in Yinchuan Yuehai Lake and Mingcui Lake and were important
environmental factors that caused changes in the bacterial community structure of lake sediments.

Key words: sediment; bacteria; community structure; heavy metals; response; high-throughput sequencing
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Table 1  Background values for common heavy metals
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Fig. 2 Enrichment coefficients of heavy metals in sediments from typical lakes in Yinchuan
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Fig. 3 Potential ecological hazard factor for heavy metals in sediments from typical lakes in Yinchuan
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Table 2 Potential ecological hazard factors for multiple heavy

metals of typical lakes in Yinchuan
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Fig. 4 Box plots of bacterial community diversity indices for typical lake sediments in Yinchuan
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Fig. 5 Structure and distribution of bacterial communities in typical lakes in Yinchuan
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Fig. 6 NMDS analysis of bacterial community structure in sediments from typical lakes in Yinchuan
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Fig. 8 Analysis of the variability in sediment bacterial communities (top ten) at the phylum level among typical lakes in Yinchuan
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