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Abstract: Since the operation of the Three Gorges Reservoir, different degrees of bloom have occurred in the tributaries,
especially phosphorus eutrophication in the Xiangxi River Bay, which has a great impact on the overall aquatic
environment and water ecological security of the Three Gorges Reservoir area. Sediments are an important internal source
of phosphorus eutrophication in lake and reservoir water, and the microbial community plays an important role in the
elemental cycling of sediments, and the microbial activity in sediments can significantly affect the morphological changes
of phosphorus in sediments. To investigate the diversity characteristics of the microbial community structure in the

sediments of the Xiangxi River, a tributary of the Three Gorges Reservoir, and its response to environmental factors,
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samples were collected at five representative sites in the Xiangxi River during the four seasons from autumn 2021 to
summer 2022, based on 16S rRNA gene high-throughput sequencing analysis and water quality analysis. Bacterial
diversity and community structures were examined. The results showed that the microbial diversity was high in the
sediments of Xiangxi River. The a-diversity index showed a seasonal variation pattern of autumn > winter > spring >
summer. The B-diversity showed that the microbial communities in the bay had the greatest difference in spring and the
least difference in winter. The dominant bacteria are Proteobacteria, Bacteroidota, Acidobacteriota, Nitrospirota,
Desulfobacterota, Firmicutes, Chloroflexi, Verrucomicrobiota, Actinobacteriota and so on; Spearman correlation analysis
and RDA redundancy analysis showed that the overlying water pH, dissolved oxygen (DO), electrical conductivity
(Spcond), overlying water orthophosphate(PO4*), water temperature (T) and total phosphorus (STP) in overlying water
were the most important environmental factors affecting the structure and distribution of the bacterial community, and
with STP being the most critical factor. This study is helpful to better understand the effects of microbial seasonal changes
on the phosphorus form and content in the sediments of the Xiangxi River Bay, and to provide reference for the
improvement and management of aquatic environment in the Three Gorges Reservoir area.
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Tab. 1 The distribution of sampling sites in Xiangxi River
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Fig. 1 Distribution of sampling points
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Fig. 2 Species diversity indices of microbial communities in the sediments in the Xiangxi River
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SPAHE Cy Ny Py SR AN E R A FR S T T R G EBAER, KRR =S H S =%
R TV AEAE T AT 1R 1] 28 b R AN T B0 i i R HE A 0321, JELBE B ) 5 BB b A ML e iR
Ko WA Z 5 HEMAD RS MR AL NEEE S S NEEE KHEBERK KRR
(330, FRAT B 1 1B A R Fe s T5 B AR B, JLF B Ui WA B B K R AE R — B R Biis 2.
TR PR AR S H R IME R E R R R, XA RS 3 A B THiZKE AL, K
MES, WMEAERIK ZFENTORBIRRGEENE, SEBERRMEYE, SRR S
BREMETEREK FRKELTTEEKY, KOKME K, KRETHERK, F8 S5 MM
VIREAS BV 22 VRIS, B A BRI 2 Rtk X AT BE 5 HIRYS B0 ™ 8 DL KK B BRI 72
HEH XK.
3.2 IMERETFRREYEEEMNEN

KA R B TR T (R AR A 2 5 T 4 TR VR B AR AR, A AR A B S 2E R 25 ) R AR AR ALY, AR
o, M BRI RN o 2SR EIRETEAS, WA T NI BERE B AR, B RN LR
NUREET AR, ERMERIE R, SO ERE, OB T AR AR IR 3G ]
PER A IR VR Z AR BUVE R IR A AR 22, BInsKIER . pH. Speond. DO. WEEEE, AN[ESMER M
Rl B4 N 2 52 e 8 e U AR W) FR U A MR TR AH AR, pH T DAL B2 R HAM A A 7 10 A8 4k, FF H e
[ M RE I BEVE S5 M, e pH RIZKAEEREE T, MBS MRS MRIG BRSEFRITETUH
FERERL SRR, B 00 BOPE T DL 2 S5O AR M B R R SR I, s maf AE P 4 M A 7Y 0 AR ek S5 38
R IR 7K AR AN GURR P 40 B 4 5 2 A 1 2 B IR BN R 4 Bl A2 /K Ak pH FIVLRRY) TP &, /KIEAFIX
WOE TR K@ KA pH SUURRYIH TP SRIAHEIRS /KA FIGTAR Y b 20 i B VR S5 R s s P
IRV B T 7K 2 VY ZR 4 B A 7R AN PR S R - dE AT B RPN L 44, R BH T, pH fH. DO. TP SERAEEH
T SRR A5 M A AR R AR DG I, S AR ST A R s R AR AL

FRBE DK 0 T A B 0 2E P o R s BRI R, AN [ T SR B A P 9 5 4 P 52 s W) PRI B B IR 1
i BEEITEZEE RS, 5 T. STP. DTP. PO EEF LMK, STHRYFBER. AR
LK pH. DO EBE AR, BEMEE (Pseudomonas) J&T v-ZIH, HAMEEEIFRHE, Kik
W EERWENER, HEELRKEMN, BPAREEaee s Lk, RN S AEESE R
I SR B, DATHER S5 Dy T S AR R AT B SR A B B W 1 B 00, {4 o R P R e T
N E BRI R S =R, RUFENMIIRY P B ROME,; HATET. BMERIS
DTP. STP W3 IEAHK, 5 Spcond BEFH MG fHILIERER TN 5 EI MR, EFEFERD,
SE—RUFA MG TR, LIRS A SR B Bk SR R A . SRR A R SR S50 & W Y AR F A AR L
BURFZ -], H 5 STP, DTP. PO 2B EMAEIE, 5 Spcond 2 W3 IEM K, RBE A MY H Z 2 E
AR R, IR T O R R IR SR ), HazieAR B KIS AR R, &4



A RLRAEHE T AR EAT B AR JEBER ]S NaOH-P. pH R RFEAHG: SEHITE T RREMN
K, PEME TS CODmn RIEAHKEE. EE/KH DTP. POs&. T. STP ZEHEER T Lyt AR 1w 5
5K B S A OG,  ABASHIE O B 0 S A M) AR AR Y 5 A5 IR 1 2 AAF AE AR O, AT RE Fh 3058
Rae HEMIERHECLX 7

4 Z5ip

(1D =K EFBER TR P ARBES & EAEE BEWETHAML, NaOH-P 5 OP S EER
FHR, TR, HCI-P SR KEBIEASE, s/MAHIAERS, IP M TP HE BRI HES
>KXFE>H BB AR MAE, H EZEK STP. DTP. POSEBWAEERESR/, BEFRK.

(2) YR EBEFAED A BIRE] WATET BRI BOBRRERE ] BARIN e
7. EEER]. SREW]. PO IR 115 . R W B A HIL I E 8. Bacteroidetes_vadinHA17.
RN R Vicinamibacteraceae. WG B MUH JESE. WA L PEM: R BEK S RAEAEF B B2 (A
R, o ZHMESERIIHKES X FESHERE>SERNFENTLHME, FE AR 2 R
— R B s T R AR

(3) WA Z B A S R AR 5% PIAH 2%, pH. PO+, DO. T. Spcond. DTP
PALK STP E1]. @A EXHME AR L F A A HEEIEM, Hbh STP R R ME T JRY+H OP.
IP. TP % HCL-P XMZARJEBE ] AR T AR A W B R R B A & B, FEKH PO, STP &
BB IR N B3, B8 R K & &I i 38
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Appendix Tab. 1 Temporal and spatial variation of environmental factors in sediments

- o NaOH-P/ HCI-P/ 1P/ OP/ TP/ BHLR/
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (g/kg)
CIXX 146.03 560.41 756.56 275.83 1032.39 11.14
XX02 139.23 560.41 736.48 194.90 931.38 12.51
HE XX04 229.02 709.43 1063.49 324.51 1388.01 13.22
XX06 276.64 693.23 1069.16 299.49 1368.65 14.07
XX08 217.23 748.30 1035.31 419.52 1454.83 14.23
CIXX 123.81 312.60 472.27 159.54 631.81 8.26
XX02 79.82 186.26 317.93 76.13 394.06 9.11
HZ XX04 155.56 437.32 624.78 123.10 747.88 10.46
XX06 169.16 379.01 618.04 173.31 791.35 9.78
XX08 155.56 487.53 655.56 186.26 841.82 11.21
CIXX 105.67 380.63 511.61 158.73 670.34 9.18
XX02 81.18 346.61 457.95 86.65 544.61 9.65
= XX04 154.20 531.26 692.81 141.72 834.53 11.47
XX06 146.94 472.95 637.95 174.93 812.88 11.68
XX08 158.28 482.67 651.85 139.29 791.14 10.56
CIXX 167.80 416.57 638.54 207.27 858.00 10.67
XX02 106.12 454.71 605.32 94.83 760.95 10.15
AZE XX04 210.43 744.07 1026.11 249.47 1280.56 12.81
XX06 220.41 705.98 966.42 233.27 1227.49 13.36
XX08 153.29 737.17 923.33 128.93 1077.83 13.84

W2 2 EEKIAETA 7 =224

Appendix Tab. 2 Temporal and spatial variation of environmental factors in overlying waters

. o STP DTP PO4* Chl-a CODwn DO pH OT Spcond
(mg/L) (mg/L) (mg/L) (mg/m3) (mg/L) (mg/L) (C) (uS/cm)

CIXX 0.05 0.03 0.01 3.60 1.91 8.14 8.99 13.26 454.86

XX02 0.05 0.04 0.01 3.70 2.00 8.26 9.06 12.87 438.10

HF XX04 0.06 0.05 0.02 4.50 1.91 8.44 9.14 12.54 422.61
XX06 0.05 0.04 0.03 3.26 1.83 8.37 9.29 12.21 408.76

XX08 0.06 0.05 0.02 2.80 1.91 8.65 9.37 12.16 401.92

HZ= CIXX 0.12 0.06 0.03 6.60 1.75 6.04 7.73 24.01 412.90
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XX02
XX04
XX06
XX08
CIXX
XX02
XX04
XX06
XX08
CIXX
XX02
XX04
XX06
XX08

0.08
0.10
0.12
0.10
0.09
0.08
0.10
0.12
0.11
0.06
0.06
0.08
0.07
0.07

0.05
0.09
0.08
0.07
0.05
0.06
0.06
0.08
0.07
0.03
0.04
0.05
0.05
0.06

0.03
0.04
0.04
0.05
0.02
0.02
0.02
0.02
0.04
0.02
0.03
0.03
0.04
0.03

7.52
6.65
8.03
7.80
6.13
6.70
6.70
7.20
7.89
4.30
3.24
4.11
4.12
4.20

1.75
2.24
1.91
2.31
1.67
1.83
2.16
2.49
1.83
1.51
2.00
2.16
1.76
2.16

6.53
6.40
6.81
7.05
7.41
6.68
6.82
6.84
7.59
8.40
8.09
8.25
8.24
8.46

7.86
7.89
8.17
8.69
7.33
7.64
7.37
7.69
7.91
8.83
8.91
9.17
9.04
9.11

22.87
22.51
22.61
24.75
22.63
22.54
21.07
20.79
19.18
16.95
17.06
16.32
15.81
14.95

435.40
374.90
350.70
359.50
360.50
362.50
355.90
352.70
337.60
429.40
414.40
411.10
402.60
393.70
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