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Abstract: Microbial community structures, functional characteristics, and their relationships with hydrochemical environmental factors
in arid areas of oasis area of the Hotan River Basin with fluoride—containing groundwater were investigated. Three groups of
groundwater were analyzed: the LF group (p(F') < 1.0mg/L), MF group (1.0mg/L<p (F) < 2.0mg/L), and HF group (p (F)>2.0mg/L).
The diversity, structural composition, and functional characteristics of the bacterial communities in the groundwater of the three groups
were investigated using high-throughput sequencing. The results showed that @ While the diversity of the bacterial communities in the
three groups was less affected by F contents, significant differences in community compositions were observed. @Proteobacteria
represented the dominant phylum in all three groups, with relative abundance of 67.61% (LF group), 52.02% (MF group), and 41.43%
(HF group). The dominant bacterial genus in the HF group was Sphingobium, which had relatively low abundance in the LF and MF
groups. The relative abundance of Gallionella, Hydrogenophaga, Nitrospira, and Ferritrophicum was markedly higher in the LF or MF
groups compared with the HF group. @ F , HCOs, Ca®*, NO5, and Cl were key indicators that affected bacterial community structures
in F-containing groundwater. @ PICRUSt2 functional prediction indicated that metabolic functions dominated in all three groups, while
bacteria in the HF group showed reduced activities in pathways involved in co-factor abundance and vitamin metabolism compared with
the LF group. ® Gallionella, Hydrogenophaga, Nitrospira, and other chemoautotrophic carbon-fixing microorganisms , which had
relatively high abundance in the HF group were significantly negatively correlated with the F and HCO; contents, and significantly
positively correlated with the Ca**content (P<0.01). At the same time, Nitrospira was also positively correlated with NO;™ and negatively
correlated with NH,"(P<0.01). The structural and functional differences in microbial communities in the groundwater of the oasis area of
the Hotan River Basin, as well as their correlations with environmental factors, reflect the bidirectional relationship between
chemoautotrophic carbon-fixing microorganisms and groundwater F~ contents in arid areas.
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Table 1 Concentrations of principal ions in the groundwater of the study area
! eIkl pH & TDS Na" Ca?* Mg®* Cl S0,2 HCO; NH," NO; NO, F
LP39 7.35 1236.9 224.0 120.2 77.8 237.5 307.4 380.8 0.04 79.6 — 1.0
LP46 7.30 3302.4 670.9 360.7 72.9 611.5 1488.9 164.8 0.05 15.0 — 0.7
LF LP47 7.72 846.0 154.5 88.2 43.7 163.1 230.5 280.7 0.04 25.6 — 1.0
LP51 7.70 1248.5 229.5 152.3 53.5 258.8 307.4 378.3 0.05 57.8 — 0.9
LP58 7.32 983.1 194.8 96.2 53.5 205.6 240.2 360.0 0.04 12.7 — 1.0
LP02 7.38 1206.3 2579 96.2 72.9 226.9 278.6 463.8 0.04 41.8 0.1 1.9
MF LPO3 7.40 1393.3 303.6 121.8 62.2 317.6 355.4 463.8 0.27 0.4 — 1.5
LP10 7.46 1862.0 488.5 64.1 99.6 475.0 451.5 561.4 0.04 2.6 — 1.9
LP45 7.72 637.8 125.6 56.1 36.4 134.7 163.3 225.8 0.05 2.7 — 1.9
LP17 7.33 1385.1 264.6 112.2 98.2 297.8 349.7 476.0 0.04 24.6 — 2.2
HF LP38 7.15 2998.2 703.6 192.4 165.2 779.9 826.1 549.2 0.08 56.0 0.3 2.7
LP40 7.36 1534.9 309.5 57.7 144.8 282.2 384.2 524.8 0.04 93.8 0.3 2.4
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Fig.3 Box plot of alpha diverity indices of groundwater bacterial communities
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