J. Lake Sci((#EF/%), 2026, 38(1):000-000
DOI 10.18307/2026.0125

©2026 by Journal of Lake Sciences

RIGHE VSRNIZE 2 F IR 1 R S g |
LB R AR SRR AR, R )1 750021)

T ERFEAEGBEZL AR 750021)

G BRI R ARSI A0 821 7500000

W OB AFRWARIGYESK L RGMEREIE RN, AT 2022 FEAE T B CRAER TR UM B R 3
A 66 4, FIFKFIREERI S HEHA (F <1.0mgL) « @mld (1.0<F <1.5mgL) A&l (F>1.5mgl) , @il
168 tDNA BT K2 EFILESNT, RGMNT T W55 FANERETE M BARE. SRRV U5 T 408 o 2K
(IR > maldl > @D, (HITEY) Chaol FEERA A WF0 A S AR B S I L 25 AT 1 11 Campilobacterota)
BT B 1] (Desulfobacterota) ¥5% € AMTHAT, HABGATEIT (Desulfobacterota) WYIFLMETF S SRR HhIEFH 5%
fRFEEE. BROVE)E (Sulfirovum) 2K LRGN WA EIE . E S5 UYL R AR E SR (Res-F) FEM
MR A N FAB RS, L AEPR 5 A R T4 B Res-F (R0 AW 701 UGB AL T - /K T RUAT B RE TS5 2 A RN SRIESE,
IR T NATHHE R AR RS RGO SR T RE T S P B, A e DD S AR A TR RO A T 2R, AT B T BEL Tk
YRR SR A AR TR R 7 R

XA THE; EAKI; KERL WA AE

Effect of Fluoride Pollution on the Bacterial Community in the Water-Soil System of the
Qingshui River Basin in Ningxia*

Zhao Zengfeng', Qiu Xiaocong?™*, Yin Juan'**, Zhao Ruizhi®, Yang Qianggiang'

(1: School of Civil and Hydraulic Engineering, Ningxia University, Yinchuan 750021, P.R.China)
(2: School of Life Science, Ningxia University, Yinchuan 750021, P.R.China)

(3: Ningxia Environment Monitoring Center, Yinchuan 750000, P.R.China)

Abstract: The study was conducted with the objective of investigating the impact of fluoride pollution on bacterial communities
in the water-soil system. 66 sets of surface water, sediment, and riparian soil samples were collected from the Qingshui River
basin in Ningxia in 2022. The samples were categorized into three distinct groups based on the fluoride concentration in the
surface water: low fluoride group (F~ < 1.0 mg/L), high fluoride I group (1.0 < F~<1.5 mg/L), and high fluoride II group (F-
= 1.5 mg/L). The bacterial community responses were systematically analysed through 16S rDNA high-throughput sequencing
and polymorphic fluoride species analysis. The results indicated that fluoride pollution led to a decrease in bacterial a-diversity

(low fluoride group > high fluoride I group > high fluoride Il group), although the Chaol index of sediments increased due to
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niche release by rare species. The phyla Campilobacterota and Desulfobacterota were identified as fluoride-tolerant bacterial
phyla, with species of Desulfobacterota participating in sulfate reduction to alleviate fluoride toxicity at low abundances. Genera
such as Sulfurovum have been identified as fluoride-tolerant bacterial genera within the water-soil system. The conversion of
residual fixed fluoride (Res-F) in sediments and soils was facilitated by bacteria, who accomplished this by decomposing and
transforming it into other forms. It was found that soil environments were more favourable for bacterial decomposition of Res-F.
This study establishes the first framework linking bacterial communities to polymorphic fluoride in the Qingshui River basin,
thereby enhancing the understanding of the impact of fluoride on bacterial communities in river ecosystems. The scientific basis
for the development of effective ecological and environmental protection policies is provided, thus contributing to the mitigation
or reduction of the potential risks of fluoride pollution to the ecological environment.
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Fig.1 Layout of sampling locations in the Qingshui River Basin
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Table 1 The occurrence characteristics of polymorphic fluorine in sediments and riparian soils

Ws-F Ex-F Fe/Mn-F O.M.-F Res-F T-F
MR Waih
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
IR 9.21 3.10 10.36 19.39 522 564
VIR f=E =N el 10.34 2.89 9.50 16.18 427 466
R 17.69 275 9.55 26.08 439 495
L 7.64 2.92 7.00 16.43 464 498
TR .
N SNl 9.68 3.16 8.25 15.49 401 438
+ 3%
R4 9.05 4.15 7.17 17.82 414 452
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Fig.2 Bacterial Venn diagrams under different grouping conditions
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Fig.3 Bacterial o-diversity index charts under different grouping conditions

(Note : Figure a is grouped according to different fluoride concentrations in the same habitat,

Figure b is grouped according to different fluoride concentrations in the same habitat )
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Fig.4 Columnar stacking diagram of dominant bacteria under different grouping conditions
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Fig.5 Cluster heatmap of bacterial genus-level community structure under different fluoride concentration groupings
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Fig.6 Correlation analysis between the relative abundance of dominant bacteria in sediments and the content of fluorine components
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Fig.7 Correlation analysis between the relative abundance of dominant bacteria in riparian soil and the content of fluorine components
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