J
Eh 50 TN A 5543 B 6 W 2024 4 6 J]

Eco-Environmental ENVIRONMENTAL CHEMISTRY Vol. 43, No. 6 June 2024
Knowledge Web

DOI1:10.7524/j.issn.0254-6108.2024010603
P v 1, A, ARERIE, A5, BEAAR I ETAR X TR A AT RV S A R D BB 20 LU FRBEALF, 2024, 43(6): 1942-1953.
TAO Miaomiao, LI Yanan, SONG Haiya, et al. The structural and functional characteristics of the sedimentary bacterial community in the root

area of Acorus calamus[J]. Environmental Chemistry, 2024, 43 (6): 1942-1953.

HEAKENEBREK RN =R E LM ES

MG LA REE 4R Fwra' ™t Fhal?

(L VLIRSS 5224 TR, 48VL, 212013; 2. VLR RSN A B2 kE, 4570, 212013)

i OE AR KRN EIR KA RGBS BRI RUAE B Xz —. O T — 2 W] i i
IKAE W AEAS TR A B BERH AR I BT R i A= W s, AR SCLAHEK A W0 BT ( Acorus calamus ) 5T
M4, WEEIMIIRE RS, RAESLI 35, 105 H1 175 RKIE AR X N AP0 IR 2R 58 UL AR ke
b, BIFST B AR R N R XU R W AN TR R R I D RE R RS . &5 SR AR XU R A 3 A
OTUs & 11659 4>, JCAE M UTRARIRE S #R45 OTUs $0E N 10337 4. 3ETF OTUs 5 R ir &8, &
AR X UTFRY) Shannon. Sobs. ACE Fll Chao $8#0-F¥{ERIM K CA>CK; FHIL FXTIRAM T, EWHMRKX
A ) OTUs U BS =, BRE B AR RS EERX UM E YA AR, JoHEXT T AREiEE
FRRE X R BN RN R A B SRR ;T8 3T FAPROTAX S & T MR X K %of B 2R 8 I AR 40 4 i A 3 %
ABINREIAT R, LR 67 FhANE B IRER A, DILiER SR, FRARRSFE. KR, BE/EH.
Heh BT UAERRERIAJRINAE RN F, B il 00 A5 FOR 48 /50 ZU0R P13 RE A (9 A X =F B DA X 0
RGP A — e B2, ELI R 52 W) Bl 5 1 A ) 2B R B Bomi A A8 Ak, DT BEAL S 50 K )
B AR DA TR DGR

XKEWR AW, R, UUEY, AWEEE, DiREmi

RFESES X-1;06 XEFFRIEFE A

The structural and functional characteristics of the sedimentary
bacterial community in the root area of Acorus calamus

TAO Miaomiao' LI Yanan' SONG Haiya' LI Weibin'
ZHOU Xiaohong'*™* XU Xiaohong'?

(1. School of Environmental and Safety Engineering of Jiangsu University, Zhenjiang, 212013, China;
2. School of Emergency Management of Jiangsu University, Zhenjiang, 212013, China)

Abstract The root zone of emergent plants is one of the most active microecological regions for
nutrients biogeochemical cycles in freshwater ecosystems. To further clarify the influence of different
growth stages of emergent plants on the bacterial community and function in their root zone, Acorus
calamus was chosen and used to construct the outdoor experiment system in this study. The
sediments samples were collected from both Acorus calamus' root zone and the control system (non-
plant sediment) on the 35, 105 and 175 days, respectively. A total of 11659 and 10337 OTUs were

detected in Acorus calamus and control groups, respectively. The average values of Shannon, Sobs,
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ACE and Chao indexes were CA>CK. The number of unique OTUs in Acorus calamus root zone
sediments was higher than in the non-plant control system. This suggests that plant growth may
enrich the bacteria composition in their root zone, especially for the lower relative abundance species
in the bacterial community. A total of 67 functional types of bacteria were predicted by FAPROTAX
from the Acorus calamus root zone sediment and non-plant sediment. The main functional groups are
chemoheterotrophic, aerobic heterotrophic, fermentation, nitrogen fixation, photosynthetic
autotrophic, and nitrite reduction. The growth of Acorus calamus has the potential to increase the
relative abundance of nitrogen cycling functional groups and have a certain impact on the nitrogen
cycling process in sediment. This influence will vary with different growth stages of Acorus calamus.
The bacterial community was influenced by the physicochemical parameters of the sediment in the
root zone of Acorus calamus.

Keywords Acorus calamus, rootzone, sediment, bacterial community, function.
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1 MBLE5 7 (Materials and methods)

L1 AU

AT T AT AIURBU R 1 VLA K5 A IITA (119°3023" E, 32°11'58" N), FORAEH MR 5 29
60 cm, HURZERFFTEHE. RAETE R , Ko AR RF b i HF 0] 5290 %05, FH A RK AR AR DL S ) i
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KW EAR 40 cm, YR 60 cm (1 BUEAR/E A 5250 25 8% . 1 S04 SL g A rh Al i BUSE IR 2 19 30 em J&
TURRY, 4 R A W) PR T 45 S04 (CA) , Bl 5 T A BE T A R K, TEK IR B AR BE 45 cm Ab; 55—
L ASFIREAE ) 1 3R G A S vt BR (CK, AL B TR R AR ) . S50 2H FIXT B2 43 1) 1 3 L dE AT S
AR, R S A SR A koK, DU O BB K AR ATE W] — TR T, S8 T 2022 4F 5 H—11 AE=
HPREFR (B SRR EE T LS R F 0 52 ), Feds 5% 175 d

SRS 35, 105 1 175 KIS 3l SR AL 2% SEH AR N TURRYIRE i, 3% IR ECH AR < 2T 1, 13X 3 YORFE I TA]
AR B A A AT A A T SRR TR BEAIL 3 P o8, — AR T WFE L TR
5). 1k 100 I, B B4R, T 4 C A7, TR BEERE IR I E , 53— 3800 T —25 °C &4 R ORAFH]
FUURW) NOy -N Fisf AL 4 .
1.3 DI EALTE bRl

DU pH A (18K e 2.5: 1) 5% pH 1l 5E (75 % PHSI-3F, INESA, b i) JUARY 428k (TC) Al
VA (TN) 2R 765 43 BT (Vario EL cube, 78 ) il 72 ; JTRMAE A A (NO;-N) FIZ 5 A (NH, -N) H
2 mol L™ S AL 8 (KCL) 242 5 HISHM AT WL 35006 BT (N4) T 5 5 A HLAP B (O.M) SR HI K 5 A % i
AL H 1 (AR AR A3 BT ) AT I 2 5 B (TP) SR FH i SR - MR B iR (HC10,-H,S0,) T & 5 FH 4R 86
Uit ki g .
1.4 ORI A0 v I

LB FE i 38 11 FastDNAchen® Spin Kit for Soil 2t 71l & #2 B & DNA, M FEA 3 A~ 4 . i i
1% BB S8 FL TR AS I DNA 2 B B, il FH| NanoDrop 2000 1l i DNA ¥ J3 A4l B . SR FH 4 1 38 5 |
¥ 338F (5'- ACTCCTACGGGAGGCAGCAG-3") #l 806R (5-GGACTACHVGGGTWTCTAAT-3") Xt 4
16S rRNA K V3-V4 X i#17 PCR 735, PCR K R J 20 puL, &% 4 5xFastPfu Buffer 2% ¥ 4 uL,
2.5 mmolL™" d NTPs 2 pL, 1E [ 5[4 0.8 uL, 2 [7] 54 0.8 uL, FastPfu &M 0.4 uL, BSA 0.2 pL, itk
DNA 10 ng, F % ddH,0 % 20 pL. PCR ¥ ¥4 JF 4 : 95 °C #1251 3 min, BEJ5 95 °C 2814 30's, 55 C
B K 30s, 72 °C GEfH 45 s 2k 27 DMEFR, 5 72 °C SEAH 10 min, 10 °C Z53. PCR 4" 4 7 ¥y i i 2% I
PEREEER S B DA, J 24T RIS W BR 2GR FR2A W] (Tlumina Miseq PE300 -3, SE[E) S¢ ity Bt
.
L5 B o4 5 Ak B

J5 b P A 22 g | a0k . PSS I UPARSE # % (http://drive5.com/uparse/ ) #4738, 153 97%
ALK - B 484 23 28 B 58 (OTU) . A BIF 5 v % e /N FF AR 7 90 80K 25 R ot il - 4k 38 ) 4615 3
13835 /> OTUs. % T Jif 3 OTUs, 4 RDP classifier( https://sourceforge.net/projects/rdp-classifier/, RDP:
http://rdp.cme.msu.edu/) 315 £ FE S AR P R0 0 2505 2 (52 BAFFE: 0.7); 1 Mothur 3R {1545 52 50
ZH TRV A S 4l B Alpha 22 FE 448 £ (Shannon, Simpson, Sobs, ACE Fl Chao) ; % F3F J& i £ 4 R
53 M1 (non-metric multidimensional scaling, NMDS) fi# #7 £ 1 Hi X S ) #E 2R G2 TR W) 40 A B V% Beta 24
P 5 H T35 R (Venn) AR IE B AIFFE TR 90 40 17 990 e 20 ORIAR X =5 B 19 22 4k SR HTTUAR 70 BT (RDA) |
#H & #4 8] 43 A1 ( Correlation heatmap diagram) . HE /¥ 9] 15 43 #7 ( Sorting regression analysis) F1 Mantel
Test 55 77 15 PF A 4l B8 B 75 5 0T R PRAL 2 802 (B 9 56 & . ff ] FAPROTAX ( functional annotation of
prokaryotic taxa) XJ il A= 9 #F ¥ #F17 T 5E HU . 3 1 Wilcoxon B FIK: 35 (X B2 CK 5 B i 41 CA) Fl
Kruskal-Wallis H #6:56 (3 /™35 F% I 6] ) XF 4 B F 7% Alpha ZAEVERE BORIOC 0] 35 1 22 S R AT 4G 565 T
= AH L 43 M1 ( Analysis of similarities, ANOSIM) DA M & # £ JC J5 2% 43 ¥t ( Permutational Multivariate
Analysis Of Variance, PERMANOVA ) X Ff V% 45 #8) 22 S AT 48 1127 40 . DL S5 580 W AH G 1 20 BT ¥ 7
EHHEY = F 6L 5E R (http//cloud.majorbio.com) . At £ 45 (37 44 {5 45 1 2% ) & H Microsoft
Excel Fll SPSS #7145 4047, P<0.05 Fl P<0.01 435 25 57 8 3 125 S p 3%
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2 ZEE 5308 (Result and discussion)
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Fig.1 The physicochemical characteristics of the sediment in the root area of Acorus calamus and the control group

ENE AR X PUEA TN, NH,-N. NOy -N 1P 345 5 7305 1.07 gkg '\ 1.10 mg-kg ' #13.83 mg'kg ',
R T Xt FR 20 R 2 o i, HEAE 400K 1.08 gokg ™! 1.43 mg-kg ! UK 4.13 mg-kg (18] 1), E R X ILH
FIXT B R GEVIE) TC R FIN T 8.60—9.40 g-kg ' LK 9.00—9.60 g-kg ' Z IR (& 1), FH A X IR
> B B R R AR AR ZH SV S T AR Y rh i BB A IR R MM R P A KR, TEiX — il /&
TR YR XU TR & A BT T R X S AR SR AR SR BIFFE I 45 R — 2. BRoe 461 [ ARIE S K AR A )
IK 25 55 (Egeria densa) . Y\ & ¥ (Myriophyllum verticillatum) F175 55 ( Vallisneria natans ) Gg . 3 FEAK T T
TR RS 1, B T AEAR ZR 00 B oh, AR DT W U006 B0 T Pl 391K 3 0 A A- S i Ak L B2 PR ARV
AL S I R B A R S B IR SR R 22— A, AR sk A e S K R A A 30 S AR AR R AR R R
A S50, AT 7 A 4 MR 22 3 T B IR i 4 A I M 55 E A e A 1 B 8y ) o, T e — 20 AlE R A AR
FT RO, FEAAR PR UTE B T R B & U X F OM R U, FEIAR X K R G i h & &
539 R 1.39—4.05 g-kg™' F11.33—3.93 g-kg (& 1), RIS BE<ETE. P EGRIUESE T EWH A K
XFUURR ) BRAL S HOKE 7 — S i 5200

HE— 25 3t 1 UURR A B Ak 2 B0 R A I ] Y 2R A R 5 SRR IR 1), E AR XU TN
NH,-N. OM DL & pH 18 K /NI F H 105 d>175 d>35 d; TP £ Hy: 175 d>35 d>105 d; TC 7 & KN
175 d>105 d>35 d, YL C/N WK N 35 d>175 d>105 d, 22 BIAE AR X ORI BEAL 2 806 A ) A K
RE M. X T B, AR A I B e, iyt A 4, AR AR TG g0, )5 ATTEAR
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PRI B A EH T H SR AT, X8 B BT 052 it 58 K5 40 SOMREEDY ) F s Uik e & B0,
BT . BURRAR 2R B AN [R5 447 6 DR R T = DR SR AN B PR = BV A R HUZ, IESE TR TR]
AR BE R ARAY BAE W25 N Z A B 5T 76 % B ) B BT IR R (COF 2R
29.8 °C), I T UUA D A Wi A AR ST R YA A ST B B, FE W AR B SR 2R, HE T
RET, BB AR SR R 0 7 P 45 1E AN TORR ) O 0 JE e, 6 6 B[] PN AT S InC AR A e 2R & i X

T ARG U S, JIAY TN, NO;-N DL K2 O.M 18 5% = i ) 30 75 52 3645 105 d, NH,-N. TC.
TP LA K pH {F 04 {00 M PRAE S0 565 175 ds DU C/N FESEE0 5 35 d dreiy, HAWKON 175 d, Sl fi
FESZIGEE 105 d. f Ut AT DL, SEE6 s FE v, JOHE A A0 T IR 2R 45 DA R BT AR DX T AR 4 BELA TR 349 Bt 5% 5 et
[i) 22 BAS [m] 22 Ak R S (0 3.
22 ENHAR X RO B R G DU A TR SRR S M

X 3 AN SR AR I [] T SR i AR X R ok BR AR G DT B A R AT R A 0 B B A M, A5 E
138354~ OTUs, 43 )& 64 1. 201 40, 477 H . 768 F}. 1430 J& F1 3256 Fl. Horr, B AR X TR WAL &
A ] OTUs 23t 11659 4~ (4114 63 17 196 20 455 H 733 B} 1339 J& 2991 F), Xf B i By A 3545
OTUs % 4 10337 A~ (40T 62 17 196 40 450 H 709 Bl 1290 J& 2863 ). #=TF OTUs, XA o 40
FETE Alpha ZFEVE | Beta 28RV LS Wb 20 A IE 256 E A7 20407
221 BRI R RGO AN B HE Alpha Z4E0E 2 500

20 TR BE T Y 22 RE R T T 4 R UOR Y A0 RS e T AN Th R B B B A 4 25 0 P2, Shannon Al
Simpson 84578 T ¥ F 1 Z 1, Shannon 58 805 Y Fp Z AR BUIE L, %48 BB K, HE T 21 Bl
U9, T Simpson $8 50N 5 # R ZREME U P Sobs, ACE Fl Chao #8483/ T Wb G 5 & BF, 5 508
KR R = R S, R AR 5 o 3 R X R %o R U AR A 40 1 V% Alpha 22 FF : 48 $% (Shannon
Simpson. Sobs. ACE I Chao) (1) 4t 1145 % WL & 2 ff 7% . 0 AR 97 21 1 Bf 7% Shannon. Sobs. ACE
Chao 85T BI{EL I A CA>CK, 1M Simpson 48 £50-F- BHE W I 4 A i, F BT E W A4 K7E—E B E
PE T U AN A 5 DA 2R (] 2). I T 25020 1) F B3 0 A B35 3k R K e R R 2 2R 3
AR DX Ty BE 1o A 4 o 28 RN i 22 1 6] B DX, 3k 5 A 0 TR AR 2R Sy B A A B 2 AR 1 o R 1) 2 T R
FIBHE A BP9 DL A IR 2 43 WA Sk 6 3 A A 4 (L s 5 R 3 R ) o A A B DD O R UL A, AE AR
F AT LU o — R GV, WS AR AR R | TR AR I R K LA S SR A 20 Sy 20 AT ARG B A 2R R BRI AT
JTBY A, T R TR T B S P G R

PE—25, X = A RAEERT RIVTRIFE i Alpha Z2 FEHEFE BT 087 (18] 2). i I8 2 AT A1, CA T
¥ Sobs. ACE F1 Chao $i§ %5 [ 55 56 Bif [1] (14 385 Jin 52 3% Jn s 5, R IM 35 d<105 d<175 d. % T Kruskal-
Wallis Bk fIl A8 56, ACE. Chao Fll Sobs $8 5 TE 5 35 15 175 K 22 [Al 4778 i % M 22 5 (P< 0.05), ACE,
Sobs fEEELS 105 K55 175 KIRA 1% 255 (P<0.05). ACE. Chao Fll Sobs #8512 fLIESE T &
(A [] A= A B Bt AR DX T RR ) 40 PR e 9 1 o BEA 7 A AN Rl B9 52 ). CA 4H T AR YY) Shannon 45 80U =
{53 3 BRAE S5 175 d, efIRE H A 105 d, Simpson F857E kit %4 5 Shannon {EE4FAHZ, BRI 105 d>
35 d>175 d. £tk 1A RS 7%, ACE. Sobs il Chao $5 %55 15 % i ] Atk 3 1E A0 5¢ (ACE $8%%: y=5.058x+
5495.908, P<0.01; Sobs $5%%: y=2.644x+4071.042, P<0.01; Chao F5%1: y=4.153x+5290.131, P<0.01).
222 ETHAR X RO B R G AN B V% Beta Z2HE%

DA HEVE Beta Z2FE M 322 R AR T AN W) A 35 (W) G AR W0 AE 8 25 00 2 PR PR %) B AE27), BT 45 K0 R I 1)
25 SRR W 5 P A A A L B B 45 SR LT Bray-Curtis B 25555 (OTUs 7K F ) 18 i3 NMDS %} 4%
S 2H TR A0 T B TS A AL T AT Ak A (P 3). R 3 AT, CKOF CA S5 40 U AR A 4N B R O
S5 ] 43 B EE B 1 T IX 35, PERMANOVA 45 BHIESE T WS 2 G0 UURR W) 4N B 1 74 540 G Wl 3% 25 5%
(F=0.950; R>=0.056; P>0.01). 48 CK Fll CA LIS U M A HE I 2500 R &, (HIK] 3 WoR, oMl
Py xt BR 2R G4 LI BE B B0, BEUR G X R R G045 FE sl OB 200 VRT3 5 285 AR 5 sl B/, 1T B AR IXC
TURRA) 45 B 0] 5 Ry B, 22 00 BT 2R 8 v OB A T R &5 R AR AR e K, 3 T RS B il 7 A K
X UCRR s e T . fR BT 3 AT, [R]— B ] B SR S AR SRR Ok, 3 N SRR IS [) i AR DX TR 0 4 R
VW BH 2 X 43 B 3 A X, JEHOR S 35 RPTRAE S 556 105 1 175 KA X 4B i (ANOSIM, P<0.01).
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PERMANOVA #f— B0 5E T 3 4~ RAR I ] 7 AR DX AR 40 T B 74 45 40 22 57 1 35 (F=1.64; R*=0.353;
P<0.01). 5K T 726128 SE[a]AF & BR, FE AR DX R 9 sk A W e 435 4 B o A A R 0 A8 Ak i AR Ak, i FL s
Ji) A 22 S 0 3, X S5 RS [R) AR K I B AR AR 96 T DL BOR R W AR A V) O R A K

R, HAR R AT G H5 . L2 . A LR . RIS 223K 200 Fl L L B9 5T, 3k L6 4 JoT f /R b e )37
FEP AN A A ORI PR e R A 9 B A A B 3 R G 7 S R 20,
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Fig.2 Bacterial alpha diversity index of the sediment in the root area of Acorus calamus and the control group

NMDS on OTU level NMDS on OTU level NMDS on OTU level
stress :0.095, RZZO.OSG, P=0.4910 stress :0.015, R2:0.353, P=0.0080 stress :0.025, R2=0.356, P=0.0050
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CK A35d 35d
cA 105d 105d
02r 02 175d 92zr 1754
o 01k 01k 9| ool
o / @)
= % =
“ 0 0 oo Z ok
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-02p 1 1 1 i 1 1 -021 gﬁ'ﬁcé 1 i 1 1 -02r XTEﬁlVECKI 1 i 1
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NMDSI1 NMDS1 NMDSI1

FF OTUs 2
A,

WK 50% 14 40 BRI I 4770 T B AR X AR TCAR ) ) X

B3 AR R 2 4R N UE 0T (NMDS)

Fig.3 Non-metric multidimensional scaling analysis of bacterial community structure (NMDS)
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11508 (E 4). HIE 4a

X GUFR ) At BRZH UAR B RE i rh A B9 OTUs %0 43731 hy 3498 F1 2176, 4351 5 & OTUs |9 25.28% LA

K 15.73%, A 1) OTUs 2B T AN R A U5 A A A 20 B TR 7% L 1l 10 22 S . A B 1 X0 B4

MH, ETiAR X



1948 B78 5% 1t 2 43 %

A R OTUs Kt i iy, & %%*ﬁ%ikﬂﬁ%’gﬂi%’*EL?}T%”%%%E’J%#P?HEXZ f*E%TEI_“JFﬁ”
R BV Y 2 R S, WAL O D

ey <
>/ &)
el 700 o
11 ©.77%) |

1
1
1
i
[ 1126 929 X
| (10.89%) (8.99%) :
Eka \ (330366?’/) / !

3498 b 74 \ \
(15 731y) (899%) | (2528%) CA \ (77;’49 o e e A E
A :
CK \\(17 90% /)/ L
i
175d |
S e e e T e e e e e meemen e EEEe \\
t® - i
) T ‘W W WASTEH| ] Proteobacteria < LOr B {75 [C# B Burkholderiales I
3 | ‘%EﬁLjC|1!0f0ﬂCXl ) 3 ¥ Vicinamibacterales :
! g = lgﬁﬁfiﬂ‘]Amdobactenpm o LRt lgf a Rhizobiales .
- W2 T | ] Actinobacteriota = H SBR10 !
! 2z 08 - . JEREH | JFirmicutes S 08F R%ﬁé@fﬁ H Anaerolineales :
! ‘3; Wi # |1 Desulfobacterota g Bnorank ¢ KD4-96 i
! ; | .i%g%i{\}Bactemldota 3 Gaiellales \
. [yxococcota g B Subgroup 17 '
h _‘5 0.6F lﬁéﬂtﬂ%ﬁﬁ “INitrospirota < 061 B )+ 5 H Bacteroidales 1
! g J# T JGemmatimonadota E Gemmatimonadales b
. 2 | ﬁ3 %Eﬂ “JMethylomirabilota [ i L #E M H Gemmatimonadales 1
1 B WA H Cyanobacteria ‘E‘ = M Norank ¢ _Thermodesulfovibrionia!
. E 04r YR ] Verrucomicrobiota 5 048 B W ZEFATE HBacillales .
1 g lil&ﬁf:&l%’ﬂ]unclasgﬁed k norank d Bacteria é B g "™ Rokubacteriales 1
! g S o= THERH B Micrococcales !
] 3 ED Jﬁﬁﬂiﬁj Latescibacterota E 02 HEERE H Myxococcales |
| B 0 oL iﬁﬁj{tj@jﬁgj ["INitrospinota = Yar W Microtrichales 1
1 = 54 ifi ia'
: g ENB14 g M unclassified k norank d_ Bacteria,
h S m gﬁﬁgﬂ “JSpirochaetota &‘3 M norank ¢ MB-A2-108 1
1 S 7225 JPlanctomycetota norank ¢ norank p MBNTI15 !
1 0 1
. 0 lﬁﬂﬁﬁﬂ Jothers . . M norank_c_ P9X2b3D02 .
| &' %' Y* ’-’\@%& NF :
v %g Q K @’ A

Bl 4 SR X TURY Soor B2 TR 40 1 5 R R X 2 BE AR I
(a: F3 BLI&T; b: AHEREVE AR FREAEIE)
Fig.4 Venn diagram and the relative abundance of bacterial communities in the root area of Acorus calamus
sediment and the control sediment

(a: Venn diagram; b: the relative abundance of bacterial communities )
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Fig.5 Prediction analysis of bacterial function based on FAPROTAX
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ammoniation) . VAR £ 2 f (nitrite ammoniation) | % fk .20 & (nitrous oxide denitrification) . fiffRER
JZ A 4K (nitrate denitrification) . AL AE F (nitrification ) A K 20 W S5 AH X 3 BEAE B AR X KX IR R G0 &
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TURR ) 40 T 7 iF TR 3k 30 T LA B 280 M W A FH 20 R X6 2 B2 43 301l Sl TC AR ) O % BR AR GE 1 1.17 4% D K&
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Fig.6 The influences of sedimental physicochemical parameters on bacterial communities
(*, P<0.05; **, P<0.01; ***, P<0.001)
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