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Investigation of Characteristics and Assembly Mechanisms of Bacterial Community
Structure in Sediments of the Second Drainage Ditch in Yinchuan City
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Abstract: High-throughput sequencing technology, mnon-metric multidimensional scaling ( NMDS) ,
neutral community model ( NCM ) and structural equation modelling ( SEM ) were used to analyze
sediment physicochemical properties, bacterial structural features, community assembly, and driving
mechanisms in order to examine the bacterial community structure characteristics and community assembly
processes of sediments in the Second Drainage Channel of Yinchuan City. The findings indicated that
whereas total nitrogen (TN) and ammonium nitrogen ( NH,-N) concentrations did not substantially
correlate with a-diversity indices, electrical conductivity (EC) did considerably positively correlate with
Chaol, Observed, Shannon, and Simpson diversity indices. Thiobacillus, Bacteroidetes_vadinHA17 , and
Dechloromonas were the major genera in the bacterial phyla Proteobacteria and Desulfobacterota. Results
from PER —SIMPER, DNCI, and the NCM model consistently showed that stochastic processes dominated
the bacterial community assembly between August 2021 and August 2022. EC, NH,-N, and total
phosphorus (TP) were the main drivers of the neutrality model’s stochasticity (R*) and the stability of
the co-occurrence network structure, according to SEM analysis. Co-occurrence network stability was
specifically directly and significantly impacted negatively by EC (r = —0.369) and positively by TP (r =
0.504). The research revealed the bacterial assembly methods, co-occurrence network topology, and the
driving impacts of physicochemical parameters on R* and network stability, in addition to advancing the
understanding of structure characteristics of bacterial communities in aquatic sediments.
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Fig.3 Alpha diversity index of sediment bacterial communities in different sampling months
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Fig.5 Horizontal phylum and horizontal sediment bacterial community structure
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