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Abstract: This study investigated the spatiotemporal succession patterns and environmental drivers of bacterial communities in
different habitats of reservoirs in the semi-arid area of southern Ningxia. Water and sediment samples were collected from eight
typical reservoirs in Guyuan City in April, July, and October 2025. Using 16S rRNA gene high-throughput sequencing, Trophic
Level Index (TLI) evaluation, Mantel tests, and redundancy analysis (RDA), we analyzed bacterial community structure, seasonal
dynamics, and their correlations with environmental factors. The TLI results showed that the eight reservoirs formed a continuous

environmental gradient, from mesotrophic at Site S6 to hyper-eutrophic at Site S1. Proteobacteria dominated both water and
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sediment habitats, with relative abundances of 31.68%—36.49% in water and 38.16%43.48% in sediment. Bacterial communities
in different habitats showed clear asynchronous succession. In July, high temperatures and strong solar radiation promoted the
growth of Cyanobacteriota, which reached a relative abundance of 26.56% in the water. This simplified the water bacterial
community structure and reduced its a-diversity. In contrast, sediment bacterial communities remained relatively stable across
seasons. Sediment habitats enriched benthic-specific taxa, such as Acidobacteriota and Chloroflexi, and their a-diversity increased
gradually with seasonal changes. Environmental drivers of bacterial community succession showed clear habitat specificity. Water
bacterial communities were significantly affected by total nitrogen (TN), total phosphorus (TP), permanganate index (CODy),
and nitrate nitrogen (NO3-N) (P<0.01). High summer temperature and pH were also key physical factors altering the water
bacterial community structure. In comparison, the succession of sediment bacterial communities was mainly controlled by
ammonium nitrogen (NH4+-N), TP, and salinity (SAL). This study systematically clarifies seasonal variations in microbial
community structures across different habitats in arid-region reservoirs and provides a scientific reference for regional water
environment management.
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Tab.1 Reservoir location information

JERE TR VISR 29)°3 i i
S1 B HEK 105.7955130° 35.9588932° 1854.24
S2 TR UH oK 105.8602734° 35.8308592° 1855.16
S3 =K 106.0993273° 35.6214432° 2010.29
S4 Fo T 7K 106.1445919° 35.9043174° 2199.80
S5 TR K 106.2804709° 36.1033329° 1620.52
S6 THZm K 106.3437683° 36.8410823° 1720.68
S7 A7 S WU K JEE 106.6428294° 35.8702115° 1441.42
S8 TR VK 106.7176584° 36.0856887° 1611.43
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Tab.2 Main physicochemical indicators of different habitats

IR EA SRR 4 1 7 H 104 AL

T 16.06+1.76 28.58+1.96 19.23+£3.84 °C

pH 7.84+0.21 9.09+0.29 9.06+0.34

SAL 0.85+0.34 0.77+0.31 0.66+0.28 %0
F 0.93+0.33 1.06+0.49 0.97+0.40 mg/L

TP 0.04+0.04 0.06+0.04 0.09+0.06 %

N 1.06+0.90 1.05+0.59 1.63+1.19 %
NH3-N 0.19+0.17 0.44+0.30 0.59+0.26 mg/L
EC 1387.50+568.29  1677.88+754.26  1139.50+489.26  ps/cm
NOs-N 0.005+0.003 0.013+0.017 0.033+0.039 mg/L
CODwn 3.08+1.91 6.78+3.22 6.22+2.45 mg/L

VORI AL FE bR
pH 8.51+0.16 8.32+0.19 8.37+0.18

SAL 0.34+0.17 0.55+0.35 0.39+0.19 %00
F- 1.39+0.71 0.88+0.33 1.31+0.46 mg/kg
TP 0.064+0.036 0.080+0.051 0.086+0.064 mg/kg
N 0.064+0.033 0.082+0.049 0.095+0.058 mg/kg
NH4*-N 43.79+£13.55 96.50+36.01 48.84+18.46 mg/kg
EC 675.63+£322.61  1106.50+681.54  764.00+354.80  ps/cm
NOs-N 13.08+14.61 28.55+62.64 6.30+3.13 mg/kg
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Fig.2 Composite Nutritional Status Index Map of Each Reservoir
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Fig.3 Box plot of bacterial a-diversity index of typical reservoirs in southern Ningxia
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Fig.4 The bacterial community structure and structural differences in different habitats of typical reservoirs in southern Ningxia. A:
Venn diagram of bacterial ASVs in different habitats; B: PCoA analysis of waterborne bacteria; C: PCoA analysis of sedimentary
bacteria; D: Relative abundance of waterborne bacteria at the phylum level; E: Relative abundance of sedimentary bacteria at the
phylum level; F: Relative abundance of waterborne bacteria at the genus level; G: Relative abundance of sedimentary bacteria at the

genus level.
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Attached Tab.I The water quality and nutrient status indices of each reservoir

H4% w5 KESK TLI(TN) TLI(TP) TLI(CODwn) ZE4r TLI HIEKT
1 S6 JAE ST 43.73 48.32 36.86 44.64 B IR
2 S7 YEE 40.15 51.36 74.49 52.62 BEEE
3 S2 DS 45.99 4924 75.02 53.42 BEEE
4 S4 [iENE 60.03 51.15 66.56 56.90 BEEE
5 S3 =HJE 64.51 59.43 87.58 66.58 HEEETE
6 S8 A 56.54 59.60 104.7 67.72 HEEE
7 S5 b0 64.53 61.53 93.85 68.89 HEEE
8 S1 RS 64.42 64.44 109.5 73.45 HEEE







