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Abstract Rrver sedlmeqt,imclena play an 1mp011anl roleﬁ in {he trahspoft- of orgamc matter and nutrients Tand théir community strugture characteristics can be influenced by

leronmem Momlormg CeMer Yinchuan 750000, Chma)“

emnﬂl menyhl Ifactors. Fo 1mesuga,tejhe sediment bactenal c‘ommuny stiucturg: v5f the-Diannong River (upstream section) and its 1rfﬂuencmg factors, sediment samples were
Collected and mxesﬂgﬁfed in the upslream section of the Diariiong River in ]anu‘ Y prll July, and October 2021. The levels of nine heavy metals (Cu, Zn, P, Fe, Mn, As, Cr,
Cd, ond Hg) in the sedinients were measured. Based on high-throughput sequencmg of 165 rRNA gene amplicons, the structural characteristics of sediment bacterial communities in
different §easons of the Diannong River (upstream section) were analyzed. The drivers of community structure changes in the Diannong River were identified using redundancy
analysis (RDA). The results showed that the community structure of the Diannong River (upstream section) was characterized by redundancy analysis (RDA) , and the drivers of
community structure changes in the Diannong River were identified. The abundance of hacterial species in the Yongning section of the Diannong River was higher than that in the
Yinchuan section of the Diannong River spatially, and the abundance of bacterial species in July and October was higher than that in January and April temporally. The most dominant
phylum of sediment bacteria in the Diannong River was Proteobacteria, and the other dominant phyla were Bacteroidetes and Desulfobacterota. The dominant bacterial genera in the
sediment of the Diannong River were Sulfitobacter, Amylibacter, Plankiomarina, Sulfurifustis, SUPOS5_cluster, Arenimonas, Candidatus_Methanoperedens, Thioalkalispira,
Methylobacterium , Trichococcus, Ralstonia, MNDI, and Paraclostridium. There were significant temporal differences in the dominant phylum in the sampled sites and significant
changes in the composition of the bacterial community structure in January, April, and July, but spatial differences were not significant. The similarity of bacterial community
structure was higher in January, April, and July. Different heavy metal factors affected different dominant phyla in different months, and As and Hg had more significant effects.

Euyarchaeota, Bacteroidota, unidentified_Bacteria, and unidentified_Archaea were more susceptible to the effects of different heavy metal factors in different months.

Key words: Diannong River; sediment; bacteria; community characteristics; heavy metal factor
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Fig. 1 Diagram of sampling sites in the Diannong River
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Table 1 ~ Sampling sites of the Diannong River
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Fig. 2 Number of bacterial community OTUs in sediments in the

Diannong River in different months
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Table3 The a diversity of sediment bacterial communities in the Diannong River in different regions
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Fig. 3 Microbial a-diversity in sediments of the Diannong River under different seasons

2.2 PUERY AN TR RE T b 20 A R AR

2.2 [TARF23 26T DLBR W 20 v 1 % 45 1 4 g
TETTKETR R A X = 32 HE 44 B 10 64 200 140 22 il

FEIE I, 45 S an il 4 o . i o 350 R0 A o e v

FETTKF B8R 5 (B 4) . RAE 5 40 T8 B V5 B2

i . 2% JE % ] ( Proteobacteria, 73.84% ~ 17.41%) .

#F B '] (Bacteroidetes, 18.76% ~ 5.07%) . W 40 & |
(Cyanobacteria, 14.50% ~0.09%) . it & #F B 1]
(Desulfobacterota, 14.27% ~0.02%) . |~ & & [
(Euryarchaeota, 10.69% ~0.03%) . % O
(Chloroflexi,9.11% ~ 1.34%) i 28 # ] (Actinobacteria,
7.72% ~0.81%) . J& BE W '] (Firmicutes, 6.12% ~



4 1

XXLPIAE - BT 0 R 40 1 R 45 A

SIE XS EAIRN KR 2237

0.65%) A2 #T 1 1] (Fusobacteria, 5.95% ~ 0.02%) Jt 1%
# 177 (Verrucomicrobia, 5.68% ~0.09%) . 2 T 1% I
(Acidobacteria, 5.56% ~0.28%) . 2 #h ¥ & [
( Campilobacterota , 5.56% ~ 0.28% ) Fl il Ak W2 5T B 1)
(Nitrospirae, 5.56% ~ 0.28%) ¥ i, A PLHI T 5 & A~
0 T RE TR 1Y 24.3%. Forh i RSB T R AR TR BT
B W T R T
(Bacteroidetes ) F1 it it #F 1 1] ( Desulfobacterota). H

1A

( Proteobacteria)

44

7

PLATT UL, SRAE RO R AT T AT 35 Y I ) 22
5.1 AP ) 3 2R Proteobacteria . Bacteroidetes
4 74w EE R
Proteobacteria. Bacteroidetes Fll Actinobacteria, 7 H 1
W ) F E A Proteobacteria, Bacteroidetes Al
Fusobacteria, 1M 10 H W @ 5 H A A h ASE, P
B '] 2N Proteobacteria, FF i Bl T Desulfobacterota 4§
CINR

F1 Cyanobacteria,

MRS HE%

100
5 r
50 [
25

0 F

Others
unidentified_Archaea
unidentified_Bacteria
Campilobacterota
Desulfobacterota

Nitrospirae

CEEEEEEEECC T e

le>]
=
7]
=]
o
=)
o
=
@
=
o

Acidobacteria

Actinobacteria

Verrucomicrobia

o o
2 2
s £
2 &
[=]
S
&

Chloroflexi

Wi

Cyanobacteria

Bacteroidetes

H

Proteobacteria
] ) N N I N N Y N S | E Ll b 1k 2 1L L 1 L L bk L L E Ikt 14 £ L L 1 3 L i 1 1 1
{ —ANNFTNONXRAO—~ SANTNOE0RNO—~ —ANNTNOT0RNO—~ —ANTNNO-0OND —
oo ZZZZZZZZZC S oo ZZZZZZZZZC
RRRAARARRAZ7 RARRARRARARAZZ FAARAELARAARZZ RRARARRARRZZ
(ala) an an [a]a)
)_’F B4 MORKETARTNRDAEFLZHZET 0BT EE

Fig. 4 Relative abundance of bacterial communities (top ten) in the sediments of the Diannong River at the phylum taxonomic level
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Fig. 5 Heatmap of species abundance clustering of bacteria(top thirty-five) in the sediments of the Diannong River under genus-level classification
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Fig. 7 Spatial and temporal distribution characteristics of heavy metal content in sediments of the Diannog River
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Table 4 Descriptive statistics of heavy metal content in sediments of the Diannong River
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