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Fig.1 Distribution of sampling sites in the channel

1.2 KMNBRMWHRESH
FIFRESE X 2 280K BT 5 (Multi 3430,
FEE WTW 2 6] ME KRB pH iR (DO) |
R (SAL) AR (T) o AKWRA BA(TN) | S
('TP) 5y R #h 45 %4 ( CODy,, ) 73391l 5% FH o 1 3ok
BRI TH A 28 S G FE 1 O B R SV fire-FH B
i \j‘ﬁj‘éf“/zt%ﬂﬂaf%m%*ﬂai"faﬁ%ﬁ%{m
SEU S RBEZUERR(0.45 pm) HUEJE , 2 BI1R A
%‘9#"%%ﬁ/i%ﬂ%ﬁ%h G306 BE I i A
A (NO; -N) FA] i 1G PEBE IR £h (SRP) o I 4¢
%'fa(Chl a) R AN ER A Y R " o ke
ZUEHE(0. 45 pum) YRS , ME S AR (NO; -N)
%u_ff’ PEVE PERERRER (SRP) o DURBIREA 208 IR
TG BEE 3 100 H 5 . TR pH 4% i Jie
KL 12 2. 5 IRA TEIE , S ALK (TC) H
TR M ( Elmenter Vario Max, 2 [ ) | 52 , i
Wetl SMT J7 gk st o wi By b 4 % (NH, -
N) \NO; -N i Sk 4 02 2 S s )

FIAS R R SR UG I 7 K P Wl (WSP) | 5 fig
Hride (RDP) (& al 1 HIWE (AAP) A R U8 m]
FEPUE (Olsen-p) 4 Fft 4 Wy n] B F Wl ( BAP) 5

=16
s

1.3 {AEBEEST

Fi4f E. Z. N. A. ® soil DNA kit ( Omega Bio-
tek, Norcross, GA, U. S.) {3t BH 45 347 4 4= By i
7 5 DNA Jili$E , 8 FH 1% 17 Bt Wi 268 e P A
DNA 42 BUR & , i FH NanoDrop2000 il i DNA
W mo4i . fF O 338F  (5'-
ACTCCTACGGGAGGCAGCAG-3") F1 806R ( 5'-
GGACTACHVGGGTWTCTAAT-3") %} 16S rRNA
V3-V4 048 X 4T PCR 31, AT 195
°C HiAs P 3 min,27 MEFF(95 C A8 30 5,55 C
Bk 30 5,72 CHEMHI30 s) , BRJG 72 C Fa s 4k fi
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H B AP 41 1 R R 26 B 4 4 2 A
(OTU , AHAUPEBIME D}y 97% ) , fdi 1] NCBI %45 %2
(http://www. ncbi. nlm. nih. gov) #f & £ 1> 16S
rRNA JE R AR 3 ) OTU A4 et 41 il 3 2
S3C, BEE X BIE R 70% o o8 T IE BRAS Ay
TR I3 U 22 , 45 BT A 000 P R A 3 30 s A 30 e
(A Ewig i
1.4 RS

ffi ] SPSS 19. 0 47 B[R 2K J5 22 53 #7 ( One-
way ANOVA) , 2422 57 i 25 I F-fd H] Ducan [% 2
AT ZH AL, BEIKFI P <0.05, R Y%k
i1 Majorbio I-Sanger ZAEL V-6 L AT 707

2SR5

TKARIB L 4H1E

R SAL Zh, o] TE KR 1 45 07K 53 48 F5 7EAS [F]
B 22 SRR B35 AN R 403 Tl 3 7K A4 1)
FAEME L 1, T AT 3.60 ~29.23 CHE[H, A~
[ G [a] % 25 7 @ 3% (P <0.05) , SAL.pH TP,
NO; -N FlI Chl. a FEA[R] A 3 (8] (17 22 ¥R 8.3
DO #1359 mg/L LI |, 76 11 01 H Al 22 5%
B (P<0.05), TN 7E 1 H/KH & &, i
SRP F1 COD,, 759 H & B .

2.1

*1 FAREAGAEKREHELER
Tab.1 Physical and chemical properties of channel water in different months
At /C SAL " DO/ TN/ TP/ NO; -N/ SRP/ CODy,/  Chl.a/
Month . p (mg/L)  (mg/L)  (mg/L)  (mgl) (mg/L) (mg/L) (pg/L)
0 20.23+  4.63+ 8.94+ 12,75+ 2.69% 0.94 + 0.56 + 0.42+  32.45% 186.92 =
0.84" 1.00 0.05 3.07% 0.26" 0.21 0.06 0.07° 2.95° 28.45
. 16.38+  5.65 =+ 8.90 = 9.58+ 3.13z 0.74 + 0.46 + 0.31+ 16.16+ 236.49 +
0.13" 0.50 0.04 1.520 0.42> 0.17 0.12 0.07" 2.85" 32.36
) 3.60+  5.10 = 9.01+ 15.83+ 3.73x 0.76 + 0.63 + 0.24+  18.23+ 185.66 =
0.23¢ 0.76 0.05 1.56% 0.27% 0.10 0.08 0.03" 1.61" 45.68

I : SR EAR/ NG P RN S BAEA R A 3 F 25 7 2% (P <0.05) .

Notes: Lowercase letters of different superscripts in the same column indicate that the parameters were significantly different in different months

(P<0.05).

Forp, APP A A [R] 07 5 [ f) 22 5 AN 2. 35 . WSP
RDP Olsen-P X7 4 5 i) & e, OF & &
F1E5M25R(P<0.05), FETIRIIA I
HALFEAREA R A O3 18] 1 22 57 3 AN B2

2.2 IR

ANTRISE g5 0] 38 UL AR W Y B AR BT L3R 2,
pH TC. TN, TP NH, -N Fl NO; -N 7 A 7] { 5 ¥
22 A3 4 P BAP £ 45 5 1Y 25 5 I
Fie—3ny, ¥ 8 AAP > Olsen-p > WSP > RDP,,

R2 FREMLAAETRRYE LR

Tab. 2 Physical and chemical properties of channel sediments at different sites

(145 Site H TC/ TN/ TP/ WSP/ RDP/ AAP/  Olsen_p/ NH;-N/ NO; -N/
“““ P (g'kg) (g/'kg) (gkg)  (mg/kg)  (mg/kg)  (mg/kg)  (mgkg)  (mg/kg)  (mg/kg)
| 8.74+ 1592+  0.92% 0.68 + 11.48+ 0.79+  50.27+ 21.80% 18.02+ 17.85+
0.03 2.94 0.30 0.03 2.05" 0.21" 1.06 1.19° 9.12 7.19

) 8.76+  15.54%  0.90 = 0.65+ 11.32+ 0.54+  48.18+ 20.54% 14.99 + 8.24 +
0.02 0.36 0.10 0.02 3.77" 0.16" 13.12 7.65" 3.28 1.30

; 8.73 + 15.76 +  0.93 0.69+ 20.17+ 1.33+  81.84 =+ 31.53+ 20.96+ 14.56 +
0.11 2.51 0.22 0.01 5.31% 0.66% 15.59 5.17% 9.82 6.47

4 8.85+ 13.06x 0.67 = 0.65+ 27.98+  2.46x 7451+ 3527 14.87+ 17.48x
0.07 0.55 0.19 0.03 3.32° 0.36* 18.66 3.35¢ 5.17 2.95

T [FFUA B4R /NG T 5 R SRR A 22 57 3% (P <0.05)

Notes: Lowercase letters of different superscripts in the same column indicate that the parameters were significantly different at different sites (P <

0.05).
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2.3 JERE o SHN

e A AEAS B R R ZR R - 2%, R
FRETEr, IR L LS A N REAS ) R 1
Ko HH mothur B, THE KA (55 3) FMPLH
(% 4) h AN VR B AL E 5 R Ace 1 Chao
FRRCT S o AR RO, BEWTREVE 1 2 R
PEASE , o W RS RO, U I I 2B

Ace FlI Chao $5 XU A FEEHE 8, — & M (E
R VLIRSS 2w BE A R o A AR 3 AR 45 K0y
RUDK AN AR 11 A e, 51 H
f225¢ 2 (P <0.05), Chao I Ace 5 £t W]
12 5 U P s v 0 R w T 4
TP <0.05) BEARTE, DURRY) 40 i i v
1 Z2 R A B2 B2 T KA (P <0..05) o

R3 KPHAEEHEDN o SHMEEL
Tab.3 Alpha diversity of bacterial communities in the water
5 Month FAH A Ace HHK Chao fi 80
Shannon index Simpson index Ace estimator Chao estimator
9 4.66 0. 15" 0.027 £0.003" 1 023.78 +276.09 926.20 +187.18
11 5.12 £0.16* 0.015 £0.004" 1 018.13 +295.98 958.49 +202.21
1 4.09 £0.28¢ 0.053 £0.023" 1 328.59 +59.43 1 018.51 £46.25
SEHIE £ bRifEZE Mean £ SD 4.62 £0.47 0.032 +0.021 1123.50 +277.17 967.74 +165.78

T PR ] B4R/ NG TR RRIABARTEAR R A i 225 .3 (P <0.05) .

Notes: Different superscript lowercase letters in the same column indicate that the index was significantly different in different months (P <0.05).

R4 RRMHPHAREEN o SEEEH
Tab.4 Alpha diversity of bacterial communities in the sediments
i A A Ace f550 Chao #7%
Site Shannon index Simpson index Ace estimator Chao estimator
1 6.08 +0.06 0.008 +0.000 4 253.86 £266.23* 3 286. 14 £149. 18
2 6.22 +0.06 0.009 +0.002 4529.04 £105.78* 3 515.76 £89.81*
3 6.13 +0.11 0.008 +0.000 3964.99 +494.39%" 3 156.31 +323.57®
4 5.89+0.16 0.008 =0.002 3416.64 +157.45">  2760.61 +186. 66"
SEXMH + FRifE2ZE Mean + SD 6.08 £0.16 0.008 £0.001 4 041.13 £507.54 3179.71 £342.90

T [P ] B4R/ NG TR RSB AR TE AR R L i 22 53 .25 (P <0.05) .

Notes: Different superscript lowercase letters in the same column indicate that the index was significantly different at different sites (P <0.05).

2.4 WEHER SHE

il I AR AR 73BT (PCoA) £ OTU JKF- i 738 4
BIRETSHY B ZRETE, ANOSIM AHARLIE 23 BT 261,
K BRI Y 2H TR AS ) 67 i TR] 119 28 57 A . 35
{EAEAS ] 18] 1) 22 57 .2 (P < 0. 05, [&] 2a) .
DURRW F 20 TR 7 2L I A AN [R) 7 5 TR] £ 22 7 I
F (P <0.05, & 2b) , 7EA[R] A 63 7] B 25 5 AN fi
Fo BAKIME KR AU Y v ) 4 T 7 2
FAEREZS (P <0.05, 2¢) o /K ANEMEA
T R, AN [E] A Oy (8] BE B 80, 25 TR Y A
REHRE,
2.5 WEEEANMESR

FEARXT AT 1% WIS AR 9 766 T
I Others™ , JA7 11 28 T 1AL/ B (AR RS F 8
it 1% (K 3a) . 28I E [ ] ( Proteobacteria ) | s

g0 W ] ( Cyanobacteria ), i 2 B ]

( Actinobacteriota ) F1L#F % | ] ( Bacteroidota ) (1) 8
X BB, B35 10% LA o O T T X,
XS BE R T 10% M T IR PR3 ™ o 22
3BT 4 ZROCH R TR AR BEAEAS [ Ay
AR 25 5% (P <0.05,%5) . WIEHIT]
FE 1 3w A AR R A 43.48% , 4N
WTTAE 9 i 3 & 8, M X B2 ik 39. 33%
TR TR T T RI AR B 1 A AR X 2 B 7R 11 A i
LR AR, A 18 KT TRV h R AH
PR 1% (& 3b), BIEH T S W]
( Chloroflexi) . Jit & & ] ( Desulfobacterota ) I £&
BT THRX B8 10% L) F, TR a4k
P o AIETE T TR A REA T 2 G 8 003, A X
FREHIL 20% o T3 22 R, DU a5 0 4
T[T AR 2 BE T AN [F] L s FAS [) 9 1) #) 22
FYIARE,
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Fig.2 PCoA analysis of bacterial communities in water and sediments

A 54 5w AR K AR 2 B 1%
(El4a) o JEAKF B A 3B T 3% 1Y R
MR, waEE ( Cyanobium _ PCC-
6307) . ¥ 5 H & ( Idiomarina ) .
Aquiluna 7 22 3% )& ( Planktothrix _NIVA-CYA_15)
1 CL500-3 (R AR 3 BE 3438 3% LA B, K v
Ahm. Hh, EMEEEI AR EEE(P <
0.05) , FHX} F B & ik 31. 46% (F 6) . CL500-3

5 A0 R AR S B T 1 [R]85 A — B i
IR R AE 22 38 R — 2, A 51 R EIE T
P AR R 32 B T 1% (18] 4b) o A W 40 A
J@ AT AT B & ( Thiobacillus ) ) ~F- 1A Xf - B 3k
3%V to J5 200 AR L2 2 A AR R AR
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AR ] AURF R T K R 3 5 SRR T
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o SN SRR W Accobectrioa
g I Firmicutes
5 SN2 IR g eucomicrobiota
3 N3 I W Peescibacera
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Fig.3 Composition of bacterial communities in water and sediments at the phylum level

x5 KPHBENERRRGHNENFE

Tab.5 Relative abundance of dominant bacteria phyla in water in different months

Pedmn] 9H 11 A 1A SEEE + bRk
Dominant bacterial phyla September November January Mean + SD
A H ] Proteobacteria 12.93 +1.92° 23.57 +3.68" 43.48 £5.11° 26.66 +13.22
WA ] Cyanobacteria 39.33 +2.04* 10.50 +2. 88" 11.97 +6.08" 20.60 +13.86
Jilt4R 1] Actinobacteriota 13.30 +2.67" 26.33 +£3.58° 22.06 +2.95° 20.56 +6.24
HUFFHET] Bacteroidota 13.26 +1.53¢ 27.22 2.50° 18.88 +3.30" 19.79 +6.27

T R AR EARNG PR FEAR R A B 225 B35 (P <0.05) .

Notes: Different superscript lowercase letters in the same line indicate significant differences in the phylum in different months (P <0.05).
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Fig.4 Composition of bacterial communities in water and sediments at the genus level

R6 KPABERBEARAMBPHBENFE

Tab.6 Relative abundance of dominant bacteria genera in water in different months

EHHHE 91 1A 1A SFEE = b2
Dominant bacterial community September November January Mean + SD
W AN Cyanobium_PCC-6307 31.46 +3.61° 6.84+2.01" 1.71 £0.79¢ 13.34 £13.21
1 E & Idiomarina 0.01 £0.00" 1.370.67" 17.70 £6.43° 6.36 +8.86
Candidatus_Aquiluna 0.29 +0.05¢ 3.78 +1.02" 7.87 +2.08* 3.98 +3.37
2435 )& Planktothrix_NIVA-CYA_I5 3.15 +2.88" 0.45 +0. 12" 7.79 £4.24* 3.80 +4.24
CL500-3 8.00 +1.39° 2.13 £0.45" 0.14 £0.03¢ 3.43 £3.44

T FATA ] EARNG TR 2RI TEAR R A il 22 5 .25 (P <0.05) .

Notes: Different superscript lowercase letters in the same line indicate significant differences in the genus in different months (P <0.05).
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Fig.5 Differences in the composition of bacterial communities
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Fig. 6 RDA bioplot of the distribution of bacterial community and environmental variables

3.2 AEEENSHN

WA A e A DR TR 1 A 0 e T A
FERY A Keas ], 809 AL A K P AN TS 24
PEREAR . 4 SRR AN 8 ERIK, 5
T AR WSP RDP 25785 323047 56 IR 40
WRFE 2 m B e e A ML S5 b AL Y ik
BRI o AR AR B R R R
NP RS 1) 2R = TR, Ace il Chao F5 41T
TR BRI 3 ~ 4 £, W AR
EAWAE ISR B SRR, Kk
FIGURRY v 40 T 8 V% 0 28 20 I AEAS [ A 43
ARV ) A AR 25 22 57, Il Ak M T — 3,
UG T 4N B RIS FEREE I 7 22 ] () B R
3.3 AEETEEARK

TE K P R A BE T AR TR B 1) 4 T
T R TTRAT R 1] o ASTE BT TR K AR FTIT
U ORI 3, 2 Ry AR I A A i 2 Y
SRES T EYF 2 B R X ik
LR TAE AR WD R 0 B0 4 A RO BSOS 3 o vh &
SR T ST BT RE S A S K Sl L o
frBg JLT B R 77 2KEITNE
LA FIT RAKTEFTY L 5 o W5 A0 TR T TAH
XA e ) 7 B O S AR R Y A ) e AR
512 AHIRLE K o TN TP 1 Chl. a P37 8 15 4 Kk

http://www. shhydxxb.com

e R — AR B KR A S AR 7K
TR SE2EANEL , 318 2 X6F N 201 3 40 1 fek e s i
W T . W A R AE K
VERIRHAZERN I 0F 223w A nl 5 e K A 5
SEOKME SR . KR T K
W AR T B T2 R R, R 1 4 T R A M
J¥ B o

BRASTE R I VR R T A1, 2 25 0 1) A
B R FUUR P i3 1. BT R
() ZHF AT A A &R R
AR AR A A AN R 52 A4 S B R R 1 3 i
FRMALIE Y o HAE TR b B 6 S A AR
T BB T 0 R iR T R TS e i 2
B RUSEE A0 B 119 A8 T U b i S A
1 AHEE AR R R AR TR E
3.4 MAEBETAFMEZ

B KR T TN SRP Al COD,, ¥ 54N RE%
B AHOC, WA 20 0 i N A U R S e e Ko ) ek B
—Ff, CODy,, X F 1 B 0 52 5 0 © 4 9k
S IR A A AR A BB AR K A R
iif, SRP 3l % sk . Rk, K4k SRP 1
BB X AN R A B . 9 H i
KRB KR T SRP F1 COD,, 3244 1 3 B 4614,
R T W 200 R R A T R . W P g



14 T, A 45U B DX IR B R /K ATl B A TR 7 4 R B S R R T R G R 159

PR AR B 0 AL S IR ) o HE kg |
(), DK R R B R Sk L AR &
B, SRP I TN [7 S 5 06 0738 7K v 200 8 B 9% 1) 6
SEDR T, H SRP 15 5 40 14 & L 1E R 9%, TN 15 15 2
T S ARURE G . TR, MR S 5 40 7 8 4 4
JiE T 7K Al 2 L R T

FEVUR Y, WSP RDP 1 TC 5 240 B RE 7% i
ERAC , E 20 T TR AT S TR 6 5 W 5 K £ TR
DU BAP B AL YY) M A W) 52 2% W AH AR
FIPS WSP BN Sy 2 ROV AT Bl B e A £
RDP fQE 25 5 i MBS k= o 7 4 B BAP
H, WSP I RDP 5 41 [ 7 7% o 3 AH ¢, T RE A R
AR T A0 A9 B PR EL . WSP il RDP 5%
R S IE ARG, TC 15 5 40 1 S 7R o6 o kit
VAP, Wi A R LR FP o A0 R SR T
BT BRI, S 7980 K R AR b i B
T PTR80S AR, R R
IR HR R ARG R b2

4 Z5g

T 55U B DXt 3% SR 58 FE /K 1) v AL Tl S
IKARFIUTR Py i) BEAL M 5 43 S AE AN TR H A FAS
T 7 st ) A7 7 S 3 22 5, AN T AR v 4L 0 78 1 )
FRALME R —3k . /K T TN SRP 1 COD,, 54 E
B S A , TR h WSP RDP il TC 55 414
FETE WA OC, WA B 2 /K IR Tt AR b
J3E S5 1R R, R A TRV RS R e K . AR AR T
COD,, Fil SRP 5 ¥ 4l 18] J& &2 1 AH ¢, TUR )
WSP F1 RDP 55 {4 21 1 J& 522 IEAH G . O il 5 % 5%
B R /K B A il LA B 1 0 4 PR J E T 3 P
"

S 3Lk
(1]  REN C Y, WANG Z M, ZHANG Y Z, el al. Rapid
expansion of coastal aquaculture ponds in China from
Landsat observations during 19842016 [ J ]. International
Journal of Applied Earth Observation and Geoinformation,
2019, 82: 101902.
[2] DUAN Y Q, LI X, ZHANG L P, et al. Mapping national-scale
aquaculture ponds based on the Google Earth Engine in the
Chinese coastal zone [ J ]. Aquaculture, 2020, 520
734666.
[3] TURCIOS A, PAPENBROCK J. Sustainable treatment of
aquaculture effluents-what can we learn from the past for the

future? [J]. Sustainability, 2014, 6(2) ; 836-856.

[4]

[10]

[11]

[12]

JOHN E M, KRISHNAPRIYA K, SANKAR T V. Treatment
of ammonia and nitrite in aquaculture wastewater by an
assembled bacterial consortium [ J]. Aquaculture, 2020,
526 735390.

SRR, kAR, REAFR, 45, A LI BREEIEFRAE KL

RBHUHLT]. BERRF¥R, 2019, 28(5): 643-

650.

ZHANG Y J, ZHANG X, CHENG M Y, et al. Improving

performance and removal mechanism of coastal aquaculture

water by constructed wetlands [ J]. Journal of Shanghai

Ocean University, 2019, 28(5) : 643-650.

WA, R, WERE, . FET 168 rRNA i &l 7 1Y

LB BRI A B RO LA AT [T, 2R

BBk, 2021, 42(11) ; 5424-5432.

PENG K, DONG Z, DI Y M, et al. Contrasting analysis of

microbial community composition in the water and sediments

of the mnorth canal based on 16S rRNA high-throughput

sequencing| J ]. Environmental Science, 2021, 42 (11)

5424-5432.

WRICHS , T2, 2R, A RIRTS R IR EAT R ST
BERELT]. AKBEWLRY, 2007, 23(4) : 1-5.
CHEN W S, NING X A, LI P, et al
behavior of pollutants in sediments [ J]. Water Resources
Protection, 2007, 23(4) . 1-5.

FRIES J S, CHARACKLIS G W, NOBLE R T. Sediment-

Environmental

water exchange of Vibrio sp. and fecal indicator bacteria;
implications for persistence and transport in the Neuse River
Estuary, North Carolina, USA[J]. Water Research, 2008,
42(4/5) : 941-950.

ABRAHAM T J, GHOSH S, NAGESH T S, et al. Distribution
of bacteria involved in nitrogen and sulphur cycles in shrimp
culture systems of West Bengal, India[J]. Aquaculture,
2004, 239(1/4) . 275-288.

HEL MERT, & ZERBRROKESREME
YA [ J/0L]. LW R 2%, 1-13
[ 2022-02-17 ]. http://kns. cnki. net/kcms/detail/31.
2024.S.20220114. 1607.012. html.

HAN Z, TANG C Y, SHAO L, et al. The effect of multi-
trophic freshwater ecosystem construction on microorganisms
[J/OL]. Journal of Shanghai Ocean University; 1-13[ 2022-
02-17 ]. http://kns. cnki. net/kcms/detail/31. 2024. S.
20220114.1607.012. html.

AR RAB AN riE [ M. 4 . dbat: HIE
FRITR R, 2002.

WEI F S. Water and wastewater monitoring and analysis
methods[ M]. 4th ed. Beijing: China Environmental Science
Press, 2002.

e RGN E K FIES. SL 882012 7K JFi MG T
SR BERLTST. dbaT: Hh EARRDK AL H AL, 2012,
Ministry of Water Resources of the People’ s Republic of
China. SL  88-2012 Water quality-Determination  of

chlorophyll by spectrophotometry[ S]. Beijing: China Water

http://www. shhydxxb.com



160 E ol il R % % i nE
& Power Press, 2012. 004. html.

[13] RUBAN V, BRIGAULT S, DEMARE D, et al. An [20] Ahps, XURME, Bk, . 20 X SR 0K R B
investigation of the origin and mobility of phosphorus in TG YRR ) & B ST [T ], PREERL 24, 2014, 35(5) :
freshwater sediments from Bort-Les-Orgues Reservoir, France 1718-1726.

[J]. Journal of Environmental Monitoring, 1999, 1(4) . LIR Z, LIU K F, QIAN J, et al. Nitrogen and phosphate
403407. pollution characteristics and eutrophication evaluation for

[14] s A\ RALFIEHE (R 36. H) 6342012 3% Z %A W typical urban landscape waters in Hefei city [ J ].
TEEREh A A BRER A e LB A AR I -3 D e Environmental Science, 2014, 35(5) : 1718-1726.

[S]. dtnt: hEFERA R, 2012. [21] A AEZHEEIT, WHRE TS EEEHR. DB 32/
Ministry of Environmental Protection of the People”’ s Republic 40432021 Yy FRAE B K HEChRUE[ S]. 2021.

of China. HJ 634-2012 Soil-Determination of ammonium, Department of Ecology and Environment of Jiangsu Province,
nitrite and nitrate by extraction with potassium chloride Jiangsu market supervision and Administration Bureau. DB
solution-spectrophotometric methods [ S ]. Beijing: China 32/4043-2021 Discharge standard of water from aquaculture
Environmental Science Press, 2012. ponds[ S]. 2021.

[15]  rpie AR M E [ 50 B W B G B0 A 2 2R, PR E A [22] BO L J, WANG D J, ZHANG G, et al. Evaluating the
PRUEAL B PR ZE B1 4. GB/T 327372016 +IEREASA MM E relationship  between  phosphorus  bioavailability — and
SAMTIOCEEILTS]. dbat: bR MU, 2017. phosphorus speciation in sediments from rural rivers in the
General Administration of Quality Supervision, Inspection and Taihu Lake Area, China [ J ]. Polish Journal of
Quarantine of the People ’ s Republic of China, Environmental Studies, 2014, 23(6) : 1933-1940.
Standardization Administration of the People’ s Republic of [23] LI D P, HUANG Y, FAN C X, et al. Contributions of
China. GB/T 32737-2016 Determination of nitrate nitrogen in phosphorus on sedimentary phosphorus bioavailability under
soil-Ultraviolet spectrophotometry method[ S]. Beijing: China sediment resuspension conditions[ J]. Chemical Engineering
Standard Press, 2017. Journal, 2011, 168(3) . 1049-1054.

[16] TREE, £/, SAM, 5. KEIAACEICERY A9l ) [24] Xdddh, BT, MR, 5. Qs RAAEFRIE XK AR

PSR T [T ]. BREERL, 2006, 27(5) : 869- TR B A5 A (1], AR 3544k, 2010, 30(2)
873. 377-388.
XU Y H, JIANG X, JIN X C, et al. Seasonal variation of LIU J J, ZENG J N, CHEN Q Z, et al. The bacterial
bioavailable phosphorus in sediments in northeast part of ecological distribution in water and sediment of cage culture
Taihu lake[ J]. Environmental Science, 2006, 27(5) : 869- area in Xianshangang Bay[ J]. Acta Ecologica Sinica, 2010,
873. 30(2) : 377-388.

[17] =8, BUKE, Fire, % AEeEE R T 1 RE-75 K [25] RAM N M, ZUR O, AVNIMELECH Y. Microbial changes
JEEUN S oK R R AR [T ], F il R, occurring at the sediment-water interface in an intensively
2020, 29(4) ; 516-525. stocked and fed fish pond[J]. Aquaculture, 1982, 27(1):
HUANG J, CHENG Y X, WANG H F, et al. A preliminary 63-72.
study on the water bacteria of rice-crayfish co-culture paddy [26] GUPTA R S. The phylogeny of proteobacteria; Relationships
field in different fertilization modes[J]. Journal of Shanghai to other eubacterial phyla and eukaryotes [ J ]. FEMS
Ocean University, 2020, 29(4) : 516-525. Microbiology Reviews, 2000, 24 (4) : 367-402.

(18] JHICHy, 22/, 2k, & AREZERA TR e [27] STACH E M, BULL A T. Estimating and comparing the
BEERM TR [ T]. AR, 2011, 30(6): 1251- diversity of marine actinobacteria [ J ]. Antonie van
1257. Leeuwenhoek , 2005, 87(1): 3-9.

ZHOU Y Q, LI X Z, LI S Y, et al. A review on soil (28] Fvili, A=, CPHIEL. B AN ] il (L v 1 A0 T Ve
microbial community in different type constructed wetlands IYAEFAELT ], TR R, 2009, 49(3) : 343-350.

[J]. Chinese Journal of Ecology, 2011, 30 (6): 1251- BAI J, LI H Y, ZHAO Y G. Bacterial distribution at
1257. different stations in the Northern Yellow Sea [ J]. Acta

[19] THmAdE, £J %, i, & RRMXFRZEEMHRE RS Microbiologica Sinica, 2009, 49(3) : 343-350.

WA IR 254 S M [ J/0L ). K= 244l . 1-13[2022- [29] Wi, XVHER, WA, &F. FEIE SR AEREKT b

01-10 ]. http://kns. cnki. net/kems/detail/31. 1283. s.
20211122.1401.004. html. JIALJ, WANG G J, XIA Y, et
al. Analysis of microbial community structure in rice-shrimp
integrated culture system of three different areas [ J/OL].
Journal of Fisheries of China; 1-13[2022-01-10]. http.//
kns. cnki. net/kems/detail/31. 1283. s. 20211122. 1401.

http://www. shhydxxb.com

R IE I SRR I AN TR AR AU LR T]. it
FER 2244, 2017, 26(5) : 682-690.

CHENG Y X, LIU HT, CHANG D, et al. A comparative
study of microbiota from the intestine of Chinese mitten crab
( Eriocheir sinensis) and their culture environment, between

rice-crab co-culture and crab monoculture models [ J ].



14

e

FTUE

DX R BH R 7K v T 1) 0 T 7 454 B S 3R I T I R 161

[31]

[33]

[34]

Journal of Shanghai Ocean University, 2017, 26 (5): 682-
690.

g, W], ZAsE, &5 WA BKE R AT
GEHERELT]. AR, 2013, 33(10) : 3020-3030.

MA JR, DENG J M, QIN B Q, et al. Progress and prospects
on cyanobacteria bloom-forming mechanism in lakes[ J]. Acta
Ecologica Sinica, 2013, 33(10) ; 3020-3030.

GUPTA V, RATHA S K, SOOD A, et al. New insights into
the biodiversity and applications of cyanobacteria ( blue-green
algae ) —Prospects and challenges [ J ]. Algal Research,
2013, 2(2): 79-97.

W, MR, (RS, . K EOKER ZUHS
FERIFHELI]. WARFE, 2019, 31(1) ; 18-27.

YANG LY, YANG XY, REN L M, et al. Mechanism and
control strategy of cyanobacterial bloom in Lake Taihu[ J].
Journal of Lake Sciences, 2019, 31(1); 18-27.

SU M, YU J W, ZHANG ] Z, et al. MIB-producing cyanobacteria
( Planktothrix sp. ) in a drinking water reservoir; Distribution

and odor producing potential [ J]. Water Research, 2015,

68 444-453.

TUF, EBLBL, ﬁ*i,\, S PR RIZ VIR £ R
QS SESR) TR, 2021, 15(3): 1121-
1130.

YUY, WANG Y Y, FANG D X, et al. Bacterial diversity in
surface sediments of Baiyangdian lake and its influencing

factors[ J].

Chinese Journal of Environmental Engineering,

[35]

[37]

[38]

[39]

2021, 15(3) . 1121-1130.

FH, BILE, RRE, S GUE T Bok ikT5 g
ANTEREELHREL]]. BREEISS 56, 2020, 42(6) .
760-766.

WANG X, TANG J W, WU Y F, et al. Characteristics of
water pollution and bacterial community structure in Hangzhou
section of Jinghang Grand Canal[ J]. Environmental Pollution
and Control, 2020, 42(6) : 760-766.

IR, ARG, TRIEAL. U YIXT BT TOR AR Al A
BRRRRE MR I (1], BEURIRSE 5 LA, 2007, 21(3):
339-343.

YELL, ZHU Y, XU S Y. Effect of microbe on stability of
bioavailable phosphorus in sediment of Chaohu Lake [ J].
Resources Environment & Engineering, 2007, 21 (3): 339-
343.

SCHINDLER D W. Recent advances in the understanding
and management of eutrophication [ J ]. Limnology and
Oceanography, 2006, 51 353-363.
ZHOU J, LI D P, ZHAO Z H, et al. Phosphorus
bioavailability and the diversity of microbial community in
sediment in response to modified calcium peroxide ceramsite
capping[ J]. Environmental Research, 2021, 195. 110682.
ZHOU Q X, GIBSON C E, ZHU Y M. Evaluation of
phosphorus bioavailability in sediments of three contrasting

lakes in China and the UK[]]. 2001, 42
(2):221-225.

Chemosphere,

http://www. shhydxxb.com



162 o\ w7 ok % ¥ R 2%

Bacterial community structure and its relationship with environmental
factors in the purification channel of aquaculture Tailwater in Tiaozini
Reclamation Area

WANG Xuefeng'*, LIU Wenchang'?, FAN Lipeng’, TAN Hongxin'?, LUO Guozhi'”, SUN Dachuan'~
(1. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai 201306, China;
2. Shanghai Collaborative Innovation Center for Cultivating Elite Breeds and Green-culture of Aquaculiure Animals, Shanghai
201306, China; 3. Jiangsu Coast Development Co. , Lid. , Dongtai 224200, Jiangsu, China)

Abstract; To explore the bacterial community structure and its relationship with environmental factors, the
water and sediment in the purification channel of aquaculture tailwater in the Tiaozini reclamation area were
monitored. The results showed that there were significant differences in water quality between different months
and physicochemical properties of sediments at different sites. Judging by the total nitrogen ( TN) and total
phosphorus (TP) , the river water was at a level of eutrophication, but it met the second-level discharge
standard of water from aquaculture ponds in Jiangsu Province. Olsen-P indicated that the sediments were not
at a high nutrient level. The changes of bacterial community composition in water and sediments were
consistent with physicochemical properties, and significant differences were found in the diversity, richness,
and composition of bacterial communities in the two environments. Cyanobacteria was one of the dominant
bacteria in water, with a relative abundance of 39.33% in September. Cyanobium_PCC-6307 occupied the
highest abundance in both water (13.34% ) and sediments (8.15% ) and had the greatest effect on bacterial
communities. Water temperature ( T), TN, soluble active phosphate ( SRP), and permanganate index
(COD,,, ) were significantly correlated with bacterial communities. Except TN, the other 3 indicators were
positively correlated with Cyanobium _ PCC-6307. Water soluble phosphorus ( WSP ), readily desorbable
phosphate (RDP ), and total carbon ( TC) in the sediments were significantly correlated with bacterial
communities, and WSP and RDP were positively correlated with Cyanobium _ PCC-6307. To limit the
accumulation of Cyanobium_PCC-6307 in the channels, the control of phosphorus in aquaculture tailwater
should be strengthened. This study provides a reference for the regulation of tailwater and healthy development
of aquaculture in coastal reclamation areas.
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