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TR FHRERE S TR, J2l] 241002

F R MiSeq =738 52 U 7 B A X i AR A 420 P AR s AR PR B 4 T 16S tDNA ZE R V3—V4 X 5 Bt A7 1 )% IRGE T 240 R fF 9%
SR IR T H S ISR R TR, PR R, CRAEA Cud AN TR Y 2 e SR SR ST ACE FR %L
Chaol FEEAFY W FILT Cul Al Cu2,{H Cu3 BB R ST Cul, HEAHT 10 BOOLHANTRT TR AR FEER £ 95% DL |, Hor 8 4
PEAANTE 7R 3 A SRAE A SRR A9, [0 45 Proteobacteria (Z8JE B 1]) | Acidobacteria (FR ¥T 5 I ]) Bacteroidetes (AT B 7).
Gemmatimonadetes ( % ¥ fifd T ] ) . Actinobacteria ( it 28 % 1] ) | Verrucomicrobia ( $& 7T I7).) . Planctomycetes ( 1% %5 B [7])
Unclassified (AR 233E17) 55, SRAEAL Cul PRSI B T] SO T 10 R 25 B 1 1 AR X 2 W 2 v T A TR SR AL, TR A I
] BT PERAAT] S TR 1] ( Chloroflexi ) AR 432 1T I WA 52, 5 B 48 B X b0 R 5 14 365 17 B8 0 A D 4 22 5 . R AR
FTCAR AT, 3 S RAE R AR R 4 M R T W, PR I 7 5 A VR A O R 1T, 8 NI T R AR (B
BT 97.5% W82, Hoh, B B pH 5 AU A DL Sk o 0T U R 93.9% MR TS AR AL, (R3S [ SR
MMERENEREHFARES,

SKBRIR G JE S Y L MBS MR G 5 BV 2 5 e

The bacterial community structure ' associated with a copper-tolerant plant,

Artemisia capillaries Thunb., and its influencing factors

SHAO Zongyuan, WANG Yue, ZHANG Ju, YANG Cheng, ZHOU Gang, YANG Ruyi "
College of Environmental Science and Engineering, Anhui Normal University, Wuhu 241002, China

Abstract: The properties and roles:of indigenous heavy metal-tolerant microbes have been extensively investigated for plant
growth promotion and ecological remediation at contaminated sites, but these studies seldom address the community-level
features of the microbes. Three soil samples were collected from the rhizosphere of a Cu-tolerant plant, Artemisia capillaries
Thunb., grown on a.Cu mine spoil. The MiSeq high-throughput sequencing technique, targeting the V3—V4 region of the
bacterial 16S tDNA gene, "was used to investigate the bacterial community structure and analyze the links between the
bacterial community and soil environmental parameters. The results showed that sampling site Cu3 contained higher
concentrations of Cu and Zn than Cul and Cu2 did. The Shannon-Wiener diversity index, richness, evenness, ACE index,
and Chaol index of the bacterial communities in Cu3 were all lower than those of Cul and Cu2, but coverage by the
bacterial communities in Cu3 was higher than that of Cul. The top 10 dominant phyla of bacteria accounted for 95% of the
total relative abundance and 8 out of the top 10 dominant phyla were the same across all three sampling sites; these were
Proteobacteria, Acidobacteria, Bacteroidetes, Gemmatimonadetes, Actinobacteria, Verrucomicrobia, Planctomycetes, and

Unclassified. The relative abundances of Proteobacteria, Bacteroidetes, and Gemmatimonadetes were higher in Cul than in
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Cu2 and Cu3, but the opposite was true for Acidobacteria, Actinobacteria, Verrucomicrobia, Chloroflexi, and Unclassified
phyla, indicating that different bacteria responded differently to Cu stress. The relative abundance of Chloroflexi, which only
accounted for 0.54% of the bacterial community in Cul, was 4.54% and 15.27% in Cu2 and Cu3, respectively. Bacterial
communities were clustered into three different groups, according to principal coordinates analysis ( PCoA) and redundancy
analysis (RDA). The variation in bacterial communities was controlled by 11 principal coordinates, among which the first
and second coordinates explained 74.3% and 14.8% of the total variance, respectively. Soil environmental parameters were
closely related to the differences in bacterial community and explained 97.5% of the total variance. Total Cu, total P pH,
available P, and organic matter were the significant parameters; altogether, they accounted for 93.9% of the total variance
in bacterial community. Total Cu was the most powerful factor, and explained 60.6% of the total variance independently.
However, the dominant parameters differed across sampling sites. The RDA bioplots revealed that the bacterial community in
Cu3, which showed the highest Cu tolerance, was positively related to total Cu. In contrast, the relatively Cu-sensitive
bacterial community in Cul was positively correlated with pH and negatively correlated with total Cu. It is of vital
importance to study how bacterial communities in the plant rhizosphere change with the environment and screen functional

bacteria for plant-microbe remediation of heavy metal contamination.

Key Words: heavy metal contaminated soils; phytoremediation; rhizosphere bacteria; community structure; high-

throughput sequencing

T 77 IR S0 KD 50 IE245 5 TR Tl HER RSz ma , 3+ 98 0 4 i Vs YuBioR i ™
T EI Bk -8 04 S AR R IR 19.4% , FELIG B8 AR BB EY . BT, HEESEERE
B A BRPE PR ) — | R 5 g R IE S IG5 B C 4 MO8 MR R E AR 252 0 58 B B0
B, Hob HPEEAER —F R AAE R AR RN B ARG PRBE ALY i HEA 2 E A6, 52 2 = ok
SEF RO (AR B S A A TR 3E RS AR AL BRI AR B i ELA R AR E e R
VB RS IR £ st T 9 A 25 XU 30 IRk, ) PR A RV A 0 22 D) (R R A P s A ) — ot 2 2 Bk
HIBERR RIS SRR B LR

TR YT R A YY) 5 T PRI B E A0, ) T (] 0 AH B A SRR 1 Zh R . S S R
T 25 5 11 SO G RN BT i 8 b2 A Al SO, 5 e o 4w 78 e AL AN
A AT RS SR S R R AR RO 4 i IR S R SRS SO O, - R AR A T DA Bl R A
B NI REAR S A SR R R 36 . 55— T, B2k W R T A DL BE A 45 4 R Hh 4 v Lk
WIA R BE R, TR SE A L PE T 9K AL R 1 1 Cu™ 538 60%—75% , NI 58 5 F
WA R 1 MA T ( Elsholizia splendens Nakai ) M3 5 %) i 4] 21 71 188 3 40 W6 A AILER , B9 0 1 8 i AE 0 f
RO, B S TR SRR 4R T R R L SR ST DA 4 B IR A i EL AT LAY
i) HORL AR /I o AIF ST Y 22T 78 240 AT P LK v e 2 P 76 R Bl TV 74 R 0 3 D oAy 90 oK 0 R B G, DAL T A
FAEYEE AT TS g ORIk s

A=W e s SR R B 52 AR T DS B R = 4 AR 0 B 4 R S R | L R R ISE 2% 1 14 22 S T AT T 22
Slfe HT, REZEWETE 200 i IR B b o389 0 1k AL A5 D7 200 e T RE R A B = rm AR AT, 5
J2 , BUSCERSE TR A 0 LAV HTE RAEAE 0 B2 0 ) (8 AR B P XA 18 S RCR A LA
I W SEAE AR BR A TR AT 20 B 5 e LR 7 48 1) 1Y) DG BE BRBE IR = R B0 b A H i A= oy i D) e B A
2,

B 5 (Artemisia capillaries Thunb. ) f&—FMEGL A T 25 4F A H 07 IR 5 b vk A= v 2 o R v i Je B AL )
HARGR AR P> AR ARG B R i ik 533 me/kg' " . FUHT, N ANSC T 3 BRES AR PR G AE WO REVE , LR AE
A IR S A S 0 T A AE DI TSR AR /D, AR BIFGE i Aok ey 0 s BRI AR B ) A TR VR A A o)
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BT T ARG v 5 SRR I TR G AR ASIFTE 4G SH0RE DA 1) P 4 B v 22 A 1) S B 9K 2l D 1, e il M) T 2
REZH TR s LA R st A B B AR S5 1

1 MRS F®

1.1 SRAF SO FIAE iR AR

AHIFGERAE AL T Z AR FE T R B B R T ——— XU L vy 4 40 X — &b 4 7 )% 55 b (30°557 517N,
118°9'23"E) , b DX J b M B4y 0 i 8 2 XU X, AR W 28 RUBRA T, AR B B 2 2 1400 mm , 4R 78 & w2
1377 mm, VSR 2 15.8°C  AR0 1K 7 % F i ()8 8 50 4F, H 30 kT T YRR BE BT AR 21 58, o bib
RV I 4 W5 R AR R, RS, RZ i TR AR S EUE & i m . EVFE A AR
BIVIEARFEY) N E (& 40% VA 1) N &2 1Y 8 5 ( Commelina communis L.) |7 8 FRAE ( Rumex acetosa
L.) M3k 4EZE ( Polygonum capitatum Buch.-Ham. ex D. Don) 5 MALEFR | 25§ & /D s )5 45 (llex cornuta
Lindl. et Paxt) Fll FHAEHIM ( Paulownia fortunei ( Seem.) Hemsl.) SETERRTRA

ARWFFELL 3 A EFRZI 20 m® 1Y F AR R R A FE AU Z AR Y 100—120 m, A RAE s BEAILEHX
401 m x 1 m BFETT (BAREVER—AER) o BT P90 0 MR s B AR, R AR ok S AR AR B 1 45
[ —FE T N BRER G35 A — MRS (2200 g) o B SRAE A4 DEESA RS, it 12 DR
JITA A e i <7 RIVHT [T S50 2 343 fif - 9 FH T B A0 7 6. DNA, Hidx 133 FAR KT SRR
1.2 Bk
1.2.1 MO e

35 pH AP AE  AREGE 1 mm FREFLAY AT £ 10 g, ITAT mol/L Y KC1 AW 25 mL( /KR 1:2.5) , #2
%30 min J5 M pH 3T TI0E . I EWEATE BRI o4 MR H,S0,-HCIO, W % #1 HC1-H,S0, 3242 , #H %4
WL TINGE . AR E R K, Cr, 0,-H, SO, M Bk ™ | 43 Cu Zn B8R H] HF-HCIO,-HNO, 7
fift ,A%EAS Cu Zn it 0.1 mol/L B HCL IR A8 i JAIR TR I EEE T (AA-6650, B, HAS) MlE
1.2.2 RN 16S rDNA JIF

FIH A4 3L R 2H DNA 42 BURH] & (EastDNA®  Spin Kit for Soil ) 2+ 34 ¥ 3L ZH DNA, E DNA [
1% B Pk SEA TR, FEAR RR 10 55 FH T PCR §71% . FFH Qubit2.0 DNA #iliiRs7) & %) 3L K 2 DNA #E47
Kt &, A E PCR RV N A DNA &, PCR BT RS C ZmA T MiSeq M7 F- G 19 V3—V4 X8
M5y, 519)v5 ik 1,

x1 WESIMREFT

Table 1 The primers and sequences

5| Y 4 FK Primers 541731 Primer sequences
341F (5'—3") CCCTACACGACGCTCTTCCGATCTG (barcode) CCTACGGGNGGCWGCAG
805R (5'—3") GACTGGAGTTCCTTGGCACCCGAGAATTCCAGACTACHGGGTATCTAATCC

PCR & A 45 10XPCR buffer 5 L dNTP ( £F 10 mmol/L) 0.5 wL J&FE 4 DNA 10 ng Bar-PCR primer F
(50 wmol/L) 0.5/pL Primer R (50 wmol/L) 0.5 L. Plantium Taq (5 U/pL) 0.5 pL, #F T EH /K = 50 pl,
PCR " 3 440 : 94°C H7Z M 3 min;94°C 781 30 s,45°C B K 20 s ,65°C ZEAH 30 s, 3 5 MEFR ;94°C 725N 20 s,
55%aE & 30 s 72°C ZEMH 30 s, 3 20 NEI; B )i 72°C ZE{H 5 min, PCR 4535, X} PCR P= 4 ik 47 B b et
vk, FHBEE R G & (cat: SK8131) X DNA #EA7H,  [F ™ 5 A Qubit2.0 DNA A5 I 7] &5 a2 1, #R 4%
D75 ) DNA WREE F PG AR IR 121 LW TR G IR G R AR 85, IR G RigE TAEY)
TR BR S R T J5 Sk AR S e 5 2 S Y
1.3 5rbrrik
1.3.1 RPrAE SRR T

Y2 55 7 5 4% 5 Ty 0 o] i) R B25 E A7 SR S, AR I 1 4 =z () 0% R RL 1 AR Sl A o R A A 2R B T
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( Operational taxonomic unit, OTU) , FFFI AR 5 4 0.97,, K H uclust 24 (uclust v1.1.579) XF OTU 47
FK  uclust BB P I iR K reads VRN 91, 4% BT A 512 77 51 0 RH AL EE 7 B (69 LY 19
G IEA R A2 TR T AP B, BB A e o S 58 R 26 35— 2AE —4> OTU,

YHEA Alpha ZAEPEFE bR 0046 F & FEF5 %L . Shannon-Wiener $8 %0 $2]FF  ACE $5%% . Chaol ¥5 % MIfE 251,
T EARRGE T OTU B MNEORIT B AR - BN TR AU B P I8 0 S B dl ok A=K (1) AT 333 b PR SRS
PP R RO 5 A S i Y U, Y5 R A (2) 115 Horh S SR AT i S AP

S
H=- Y P, x InP, (1)
i=1

E, = H/InS (2)
ACE f8BUHUAGTHHE A & A 19 OTU 20 H |, 2 AR A Al A S 80 o e 82— 4 (3)
T

Srare nl . ) ~
Sabund et Y acE s fOI"}/ACE<O.80
CACE C:\CE
Sace= (3)
Srare n] 2 ~
Sabund Tt ;y ACE » fOT’}’ACE 20.80
CACE CACE
abund
Nrarr: = mn
=1
nl
Ciep =1~
e Nrm?
S Srarez&.ﬂ:mdl(l’ - l)n
= : - 1,0
Ther maX[ CACENrare< N = 1 ) ’ J

) Vool 1= Cee) 2, i = D,
¥ e = max[y? il + N (N -Cu) f,0]
Hp n, =881 &ZF5 8 OTU 085S, =& A “abund” 255 51 5 & /> F “abund” B OTU %(H; S, =2 T
“abund” 257514 OTU $H ; abund = “fL#-” OTU H{H , BIA K 10,
Chaol F8% AT T & OTU 0 H 5%, HEALT .
5, =5, +mm D (4)
Chaol obs 2(n2 n 1)
Hrr S =Mi1HEY OTU %5 S, =5EF8 OTU % n, = BA—5F5NH OTU $0H ;n, = AP AT OTU
A,
P e B DU RS e 370 A 0 8 R R BRI, R B e T AR TR 7 45 R AR AR I
T, AL,

C=1-—+ (5)

Horn, = HESA 57500 OTU BECE ;N =SltE b i Sl SF 51 %E |

A HETE Beta ZHEMETT LUAIDR WL Z HREAS Z (8] 1 22 3], A BEFE R Fast UniFrac BPFSEAT 32 AR B8 20 B
(Principal co-ordinates analysis, PCoA) ,
1.3.2  JF Canoco BRI TUAS3HT (RDA)

FIFH Canoco( version 4.5, Centre for Biometry, Wageningen, The Netherlands ) #4437 1 3 BRAL IR -+ Fl 21
HRETE Z IR, 1 e, X B R AR B - SR 40 1 1 V% AN & 560 R 43 ATT ( Detrended correspondence analysis,
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DCA) . Z5FR 57, WA HE 7 5l b S K Al 1,03, /N T 3, IR AR BF 55 3k 455 2 T Ze M B AU 1 T 4% 43 i
(Reundancy analysis, RDA) JrE AT HE R,

SRR Y BHKE (Monte Carlo permutation ) FH ARG 55 PR 14 HE e A5 704 1) Sk 25 Pk | B 4 R B0 B BA(E
499 1K, THiliik ( Forward selections) T LLAS: 55 MR A A5 DR~ X6 200 PR AE V% 4L B0 S0 35 1 D52 i, R 0 07 8 1)
2E I SE IR TUAY /T (partial RDA) Y variation partitioning BEWEHf i BAT W 3 MER2 I B9 45 IR F-1) TR
1.3.3  Hdlaatr

fd ] SPSS 20.0 X IR BRAE FEAT ST 4307, e AT IR 2S00 A5 5 22 SRR 30, SRS AR R U
2081, ANEIAEE R YEETE 5% ) 5 2 MK 8 LSD ( Least significant difference ) 22 8 HAR

2 EHRE5H

2.1 IERRALE

KA A e 21 SRR, BRI R FRE SR A B E 2 S (P<0.05) , H
FEED Cul B9 pH i, IR B SE AW A 7.81—25.76 o/kg 1], A i P JEAE 1.31—5.13 g/kg
Z[8] , JE G HE it RS R B AR U ( GB15618—1995) ) H ) = R br v PR AR, A TR A TS Ye ™ 5, 3 SRR A
I Ve B B A Cu3 A AN SR S R o A R R (P<0.05) . HIETTA ML
HTE 6.40—29.35 o/kg Z[A] 3 ARAE R Z A 2 22 5 (P<0.05) , B 5/ 7E 0.22—0.53 g/kg Z[A], &
PR BET-TE 0.22—0.43 o/kg Z[H], Cud RAE S EEE A RURE KT W8 & T HAWB AR S, A R AN
Yz 50 BEm A E SRR AT T,

R2 HEEAMER
Table 2 Soil physicochemical properties

Ret LEdn KA. Sampling sites

Soil properties Cul Cu2 Cu3

pH 6.98+0.06a 4.90+0.05¢ 5.82+0.06b
BT Organic matter/ (g/kg) 6.40+0.41c 29.35+0.78a 22.21x0.93b
S Total phosphorus/ ( g/kg) 0.22+0.02b 0.50+0.03a 0.53+0.05a
%W Available phosphorus/ ( mg/kg) 8.99+0.05¢ 17.50+0.52a 14.90+0.41b
SV Total Cu/(g/kg) 7.81+0.71b 11.90+1.11b 25.76+1.95a
HH4 Available Cu/ ( g/kg) 1.31+0.03b 1.51+0.06b 5.13+0.14a
JBEE Total Zn/ (g/kg) 0.22+0.03b 0.25+0.01b 0.43+0.07a
F5UEE Available Zn/ (mg/kg) 8.14+0.75b 9.27+0.41b 13.01+0.99a

FRBE N E LRI 22 A T REPRIC BB RN TE 5% 10 R MK T A B8 P25 P<0.05

2.2 16S rDNA P47y

T 2 SO DNA T BUK EZ 2908 10000 bp 744 o cu cw M
16S tDNA FEA V3-—V4 XY 171 1.5% R B e
P VKOG T 25 5 DL T 1 ( Marker; GM331) , 551 H%)
MY B 16S rDNA FE[N V3—V4 X H B, ¥ 7= 9
K600 bp, B BERE R, A AR Y 1, 0]
T RERIEFT 1 HBEESRERTIEME 16S rDNA EE V3—V4 R EAS 5K
2.3 EY Alpha ZREFERE R Sk

PR RbE S5 SCPE R 7 35 E 3K 3 90% LA |, Figl PCR amplification targeting the V3—V4 region of
Wt B 246 K3 43 41 B 1 e 8 o] AR 0745 SR 44 bacterial 16S rDNA gene
HOIRAEHE . AN B EHE KON T At R B iy O O 1 Cod RS AR S, R 4 st
FOBhE it OTU M BOR T SO 197 5700 i e O
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b RIS RSN AR, FEHTIR BERCARIY Cul SRAE S, B RN T8 5 ACE 550
Chaol $8%45371 4 11503 .7.40 40088 F1 26476, 7F 3 A~ RAFE I I KA, Cul I Cu2 P RAE S BT A
AR IO e 22 R 5 A BRI — B, (ER | BRE R E LA, AN SRR AU At T A R Y
BEET Cu3(P<0.05,%3),

R3 TEETRFESENIER

Table 3 Diversity indexes of soil bacterial communities

LZREMEAS R KA 2 Sampling sites

Diversity indexes Cul Cu2 Cu3
B E Coverage 0.900.02b 0.93+0.01ab 0.97+0.00a
F & (S) Richness 11503+434a 9784+769a 5793+308b
FA AN FEHL(H) Shannon-Wiener index 7.40+0.09a 7.27+0.05a 6107+0.14b
W2JBE(Ey) Evenness 0.79+0.01a 0.79+0.00a 0.70+0.01b
ACE %% ACE index 40088+3839a 29537+3985a 14006+ 1248b
Chaol #% Chaol index 26476+1822a 20500+2050a 10643+806b

AR SRR B R TE 5% 1 B MKF T H B2

2.4 FHEPANGE Y FEIHE S S Tl NN CAie

2 o TR P 5 b A S5 v A X 3 B A v 1) 4 ?ﬁgzg % gﬁiﬁg:g %ﬁi%”
AT 5 T 41 4 SRRSO = HEA B 10 0 e i L
DRHANER BT o FEBIEA 2 95% LA -, Hrb 8 AS25REAE 3 o
AR AR Y, £2 45 Proteobacteria (ZEFE B T]) o T
Acidobacteria( F& #T B |']) . Bacteroidetes ( #LFT 5 [7) | 80 r
Gemmatimonadetes ( ZFFAJIE [ ]) | Actinobacteria ( FZR B °§
I"]) . Verrucomicrobia ( P& I# 1] ) . Planctomycetes ( ¥ %5 fﬁé “or
B 1]) A1 Unclassified ( AR532E17) 55, 76 R Cul 7, gg
AT LR Ik S1.63% , AP KA A 50T
BT VA EE A (B15 Cul ML NG FRE(P<
0.05) , BUFF I8 IR 20 11 1 A8 85 B bl R ?l
FEBATTAE T A RAE S HESS 2 6L, (H 5 R4 A5 Cul AH .

L, Cu2 F1 Cu3 FHFERFT I 10y A7 B B 34 Jn ( P<0.05) Cul Cu2 Cu3
FCLR 1] PEBETT 425 1T Chloroflexi) AR 21 FRFA Sampline ses

AL F G R AL, JE R AR TR T ], AR Cu3 R H2 SREAEEAMLBETER

5Bk 1507% 2% 3 1, Fig.2 The relative abundance of the major bacterial phylogenetic
2.5 YIE R PCOA 4iH groups in different sampling sites

M 3R 3 REE ST 4 AN EEHRET
]2 B U 4 P9 A8 S AR A S MR TRV =2 ) o B s A ) 25 S i, PCoA Zr T4 SRR
R 22 AN B RV AR AR 5752 11 A B ARBR AT 4561, 11 S A B ARFR S M RRIEE S KT 1% , Hods
A AR AR AT S A I, 23 W BE S A RE 74.3% 1 17.8% 178 5 | B BRE J11% 92.07%
2.6 THHEANPEREE SR FZ M E R

SRR I BRI G R TR S — MR T SRS A P53 % 0.004 (F =11.145) F1 0.002 ( F =
14.720) , FRWIZHE P REAY 0 i B A0 5 (B S EREE PR ) W] LAAR S figp e 1o 728t (D - S 400 TR AR P 45 1) ) 1Y)
Ak, HAS— BRI sE e 14 835 o B AR PR 3 AN TRV S AR PR - IR B IR T I U AR A M 4 R L3R
4, TIEMBERFEST S 4 AR BA R A (>0.969) , o RDA FiT G- HEF 4l 09 AR AE(E 23301
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0.788 F10.135, 73 WIf# B 1 78.8% F1 13.5% MY 4R Wy Fb
AL, ARSCTEEY) 8 A - eI BT I 19 FR AR L R
T 97.5% W 57 2% R 1A Wk v MR I - S5 4 TR 1 4 A A
A T B B

Ry T R P RE S A 1 Wk v AR s - 4 4 TR A T 2 AR
2 v R B S N L A S R 71 v A e
FEH L SR S pH A AR A AL TT R 2 A Y R
e AR PR A B A VR A ( P< 0.05) o HE 48 701 i 145 11
7k . ,XﬂLJ:fE 5 NAF 4T Variation partitioning ﬁ‘*ﬁ‘,
TS 30 45 DR 0 57 5 W £ BT R R i 0

X T s v AR s - S 200 T 9 A I M R ) 1Y) B
A0 PH 7 B A R 1) DR R RN R DT ERR A R LR S,
Fehnl DU | S ok 20 B R 0 AR e R T B
7, M 60.6% (P=0.002) , Hok hy Bl pH A R Al
ML, iR RE I HCIR 9 26.8% 26.3% 25.0% F1 21.0%,
SR EHAGY oR H P EBAR B EKE, ik
5 AN TR BERE S0 93.9% , LA 65.8% (1) fifk

20 4 Cul
O Cu2
% Cu3
oF| @
o
S a
: A
5 U/
-9
,10 -
2.0 |
| | 1 | |
-1.0 -0.5 0 0.5 1.0 15
PC1 (74.3%)
E3 FERERMEEEPCoA B

Fig.3 The PCoA analysis of bacterial communities from different

sampling sites

REJIoK F1 5 AN DR T- A F 8 B0, R DA 522 (W) X6 e 98 40 T ) S 4 A A S

R4 TEAHFHBELRDWN

Table 4 Redundancy analysis of bacterial communities

YyFh-BREE R

e v Yk ZRRE 4 .
e YIFh-FRBEAHOC R [ER A e B R AN
HF 4 B e Q) s (% e AL
. Species-environment . Cumulative % Sum of all canonical
Axes Eigen value . Cumulative % e . .
correlation . . variation of species- Eigen values
variation of species .
environment

Axisl 0.788 0.998 78.8 80.8 0.975
Axis2 0.135 0.986 92.3 94.6

Axis3 0.021 0.999 94.3 96.7

Axis4 0.009 0.969 95.2 97.7

x5 TEREETFRITRSH(pRDAs)

Table 5 " Partial RDAs testing the influence of the significant parameters on the composition of bacterial community

FETE= FFAE (i

fit BERE S1/ %

Parameters included in the model Eigen value Variation explains solely F P

V4 Total Cu 0.606 60.6 12.309 0.002
S8 Total phosphorus 0.268 26.8 5.446 0.002
pH 0.263 26.3 5.345 0.002
45 %W Available phosphorus 0.250 25.0 5.066 0.002
FHLF Organic matter 0.210 21.0 0.258 0.002
FiA 240 All the above together 0.939 93.9 18.439 0.002

XUFE (B 4) BoR T2 RAE AR 7 S BN T I SC R, A R AR 4 D E ARG,
FIARAE AL A B/, X5 PCoA IUAERIE— S . WREEA 1 R iR R 2 1€ pH, AN 1
IR AT A R v S UG . SRR A 2 WU SRR A S A DL SRR B R, 5 R pH U £ 9
MO, REMRAE A 3 (9 2 7 i, LU R AT R BILBE, T ARt SERRAE S, 2 1 3 4 i A
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VR FARL (B AN [, W SRR 1 Z A
BRES,

1.2 cusl ©

3 e

30 R R A
WU B DT R G IR R E R T e
G R 2 TR I L TR B B0 " RRACTE

HONRER LRI R 4 e [ 2
ST AR . 8 RO BIFGE 0T, W L R o -

F S B B 05 e R E G 4 L A A T L 2 cuns
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