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AbstractE Thestudy was conducted with the objective of investigating the impact of fluoride pollution on bacterial communities

in the watersoil system66 sets of surface water, sediment, and riparian soil samples were collected from HieiQRiger

basin in Ningxia in 2022. The samples weegegorizednto three distinct groups based on the fluoride concentration in the

surface water: |l ow fluoride growpF (F< Xx. 8 .Mg/mg),L)ap d( gihgH | fuloua rd
3 1.5 mg/L). The bacterial community responses were systematically analysed through 16S rDiaduighput sequencing

and polymorphic fluoride species analysis. The rdwesiy ts indicate

(low fluoride group > high fluoride | group > high fluoride Il group), although the Chaol index of sediments increased due to
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niche release by rare species. The pl@danpilobacterotaand Desulfobacterotavere identified as fluoridéolerant bacterial

phyla, with species dbesulfobacterotgarticipating in sulfate reduction to alleviate fluoride toxicity at low abundaG=sera

such asSulfurovumhave been idetified as fluoridetolerant bacterial genera within the waseil system. The conversion of
residual fixed fluoride (ReB) in sediments and soils was facilitated by bacteria, who accomplished this by decomposing and
transforming it into other forms. Ita® found that soil environments were more favourable for bacterial decompositionfof Res
This study establishes the first framework linking bacterial communities to polymorphic fluoride in the Qingshui River basin,
thereby enhancing the understandinghef 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 toatiermitig

or reduction of the potential riskd fluoride pollution to the ecological environment.

Key wordsE Ningxia; Qingshui River; soilvater system; fluoride; bacteria

N T i a t" oy b
- Y [ W t2l |k p
- [3] 4 L4 %Ne T WsFE e T ExFa _ " Fel-Mn
F a 0. M 0 " ReBE A 5 T WsF ExF a~ a
[ - Y A [ . o[
nb a A
. T " b, i T :
(N G [ € B No ©H [9., pO]
W N Lp [1A1 ~ TO b [127 o13]
- ab i [ i [1R1 -~ "¢
L T eb G A
- - v [ 4] i " Gemmatimonadot a
[1A] " " Yoohad a “LimnohahitansHydrogehophaga
[ 1Al 9 ) B T AR T
3 3 M T el T F B TFusi bact erl1Al
Ne T . .o 4yn o 20l i p
Ne h T WsF T, :3:" b A
Y1 Y Tw T N 66 Noy v 20
T a ~ 35 - 11 T w1 No
v T2 #£b ol nb T3 nb b
H A v b H e T [
_ i y A
1 F
11 L “
K 105N007K07 35AB%B7 Ap 71 21! z RV~
V| _ I S I av [2RY v A T T Ay
v uT v A



B 1 A Ne '~ 2 2
B~ Ww 20225 ° a7 "y =120 ~A
a [ 2238 o 0 20 “cbm - A A W
@ M T a NNe HM™ WM 6
WM G 16S r DNA A
i
i
e
[
s
37“030".\t 36“0:0",ﬂ:
1 B
Filg Laysamplbifng | ocations in the Qingshui
13
F " GB 7-88% S TF
" HJ D375 a (241 y 1251 ~ B
- i
" 1" WsF 5gv~50.0 ml - 30 "min s ’
ST 2 EXFE T IT v~ 50 ml 1 modINalKc ~ 1 h
- bse '
"3 Fel/-Mn "~ 2T "¢~ 0.5 mol/L 50" ml 1" h
D ,
S L O.M 3T v " 30 % H202" W  2"h 90
H202 n “wv” 3.2 mol FINHAE N 30 'min '
"5 ReB TFi i1 4 44 ReeB A
Ty I STl SAR
1.4 16S rDNA
a Nucl eo SspdiiMAHEREYNADBEET 6ar manyl 5 DNA
H a 0 6% DNA - v} DN Ac T
1 alfy DNA - a W 34158 CTACGGGAGGCRECAG

806 S5REGACTACHVGGGTWIETAAT

IDNA V3vaw A PCRR

Ri ver



a 1l5LeHi ggh delity MMGReMagEnhgt anldp BwikldabSsAa0. & ¢ a

T 10 ngDNA A ’ 98 NA T 1N~ 98 Ni 10
501 30 721 930 3@ A v 72 VA& 5Ne A
a 2% o pck - AP a4 Qiagen 3
Az NEBNext EIWIDINFrAa Li brary Prem@uki ®PCR ~ _
NovaSeq600A - .r " a QI MEER DADA?Z2
y G 5 L 11+ ASVsAmplicon Seduencé Variant
v Ql | ME®2| assskilfeyar nASVis Si |l va138.1 & H A
o B A
15 4 F
a QI ME® U " ChaAS¥Pielo8hanrnony [35
v Ne 13 " Ne e 7
" https:// magicAnovOgene. com/ Ne e -
https://www. genescl o’uid. ckKr e $Mad ltl /i @hDaurntnO vse rtve séiw A
B ArcGis L10. 6 Origin2A&1
é % GB 3-8688Fb" = v Ne ~§ Tv =3
1.n0g7 L Tyt v 1.0801.nmg7 L - v FO1mg/ L
VYoo ~A T WLBWHFaWHF Ne# Py a * SLFESHF
& S HFNez v a * SOLAFS OHE S OH MNe# v a
A
2 F d
21 X
v N u v 0.72amg/ L1.23 mg/L2.23 " mg/L
G [26,3 27] [ 29§ [29] - F . G
K [30] A 'R 0.84
mg AL 1.23 mg/ L 1.6e@/L 1 A
T 7 " WsF ExF * A T
v . . 5T W e No
A
"G W 76 At n v: 478
mg /"K §&! (3R] [ 3§] [3pF [35]
T-F v T-F n p 6 A v v
it # TF e v’ 531 my/kgb ReBb . e T
A T - - b - T
TF vYe (3R] W ; v b b b
i b ® A W' WsF 34. 23ExAgOk@0 mg/ kg
Fe/-Mn16. 160mM/ K® . 96Redm / k9. 5 3Abmg/ Kg T

E xF G - ¥ ReB G ) v


https://www.genescloud.cn/chart/ChartOverview

A " WsF ExFr G" [37] WsF 7 AN vb

w ExFy THi W T r A
1
Table 1 The occurpeeinkmorcphhiracftleuadarsitne si mfsedi ments and ripa
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10. 34 2.89 9.50 16.18 427 466
17.69 2.75 9.55 26.08 439 495
v 7.64 2.92 7.00 16.43 464 498
9.68 3.16 8.25 15. 49 401 438
9.05 4.15 7.17 17.82 414 452
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