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Abstract: [Objective] This study reveals the seasonal evolution characteristics and main environmental
influencing factors of bacterial communities in reservoir sediments in arid and semi-arid regions, thereby providing
a theoretical basis for microbial ecology research in artificial water bodies and regional reservoir ecological
management. [ Methods] Eight typical reservoirs in the Qingshui River Basin, Ningxia, were selected as the
research objects. Sediment samples were collected in May (normal-flow season) , July (wet season) , and
December (dry season) of 2022. Based on 16S rRNA gene high-throughput sequencing results and sediment

physicochemical parameters, this study revealed the seasonal dynamics, assembly processes, stability of bacterial
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communities, and their relationships with environmental factors using methods such as principal coordinates
analysis (PCoA) , neutral community model, and co-occurrence network analysis. [Results] (1) The diversity
and richness of sediment bacterial communities exhibited significant seasonal differences, with the overall pattern of
May>July>>December, and the differences in community structure between months were significant (p<0.05).
(2) The bacterial communities were primarily dominated by Proteobacteria, Bacteroidota, and Firmicutes, and
their relative abundance showed significant seasonal fluctuations. (3) The neutral model indicated that stochastic
processes dominated bacterial community assembly, but their influence weakened over time. (4) Co-occurrence
network analysis showed that the bacterial community network in July exhibited the highest complexity and
connectivity, while the networks in May and December had stronger modularity and stability. (5) Ammonium
nitrogen (NH{-N) , available phosphorus (AP) , pH, and electrical conductivity (EC) were the main
environmental factors influencing bacterial community structure, with NH{ -N showing positive correlations with
both the Shannon and Chaol diversity indices. [ Conclusion] The diversity and structure of bacterial communities
in the reservoir sediments of the Qingshui River basin show significant seasonal differentiation. Their community

assembly is primarily driven by stochastic processes, but the effect of environmental filtering strengthens with

seasonal changes. Ammonium nitrogen is a key factor driving changes in community diversity and richness.
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Table 1 Location information of reservoir sampling sites
K P 7K PR HEN/ ZEE/ K/
B R ) *) m

KiKFE R, 37.26169488 105.74758094 1272.17

fie I KPE R,  36.82923695 105.91358243 1389.70

LEsEKE Ry 36.86219983  106.42435030 1504.01

TORRIIKE R, 36.39761935 106.03999635 1711.95

JOFRE R, 36.26991802  105.97402239 1682.49

WK R, 36.19735805 105.86344388 1867.88

L EWMKE R,  36.13175624 106.15517759 1610.33

WHAKE  Rs  36.10296334 106.26576699 1792.14
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Table 2 Physicochemical properties of reservoir sediments in different months

il EC/ TP/ TN/ SOM/ Ws-F/
(mg+kg™)

pH

i (Seem™)  (mgekg") (mgekg)  (gokg!)

5H 8524027 1199.88£724.83

062010  037£0.21 13.51£13.03 592.75+197.85 43.46+23.42 191.25%75.11
TH 8391027 1847.38+108043 0.56+0.12 0364029 17.37+22.13  458.00+86.06
1201 8674025 1172.2241108.66 0.63+0.19 055049 15.18426.80 455.12+130.09 26.49+14.97 408.12+218.68  3398.50+953.62

NH, -N/ Ex-Mg/ Ex-Ca/ Ap/ AK/
(mg-kg' ) (mgekg") (mgkg") (mgekg!)  (mgekgh)
2962.50+465.79  19.57+11.62 1404145572
39.25£45.05  225.00£117.84  3731.25£1206.51  20.82£9.71  97.67£53.79
754790 197.23£113.71
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Fig.1 Alpha diversity of bacterial communities in reservoir sediments across different months
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Fig.2 Phylum-level relative abundance of bacteria in
reservoir sediments across different months
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Fig. 4 Differences and stability of bacterial community structure in reservoir sediments across different months
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Fig. 5 Assembly mechanisms of bacterial communities in reservoir sediments across different months
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Fig. 6 Co-occurrence networks of bacterial communities in reservoir sediments across different months
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Table 3 Topological parameters of bacterial co-occurrence networks in reservoir sediments across different months

Ay B IR FHE FHEAERE IR BERAIE R FERIERE
5H 985 6176 12.540 1.244 0.9738 0.903 0.970
7H 932 8790 18.863 1.119 0.9913 0.766 0.977
12 J 888 6417 14.453 1.35 0.9825 0.906 0.978
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Fig. 7 RDA and VPA analyses of bacterial community structure and environmental factors in reservoir sediments
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Fig. 8 Linear relationships between bacterial community diversity and key environmental factors in reservoir sediments
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