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Abstract: Bacterial community plays a significant role in vegetable cultivation. In this study, PCR-DGGE method was used to study patterns
of bacterial community diversity under organic versus conventional management in horticultural soil based on 16S rDNA/rRNA. Also its rela—

tionship with soil physicochemical properties was researched. The results indicated that soil bacterial diversity has a significant change under
different managements and sample period as analysis DGGE gels. Moreover, the abundance of each dominant band varied among each treat—
ment during sample period. On the other hand, by observing 16S rRNA DGGE fingerprint we found that there is less variability than 16S rD-
NA fingerprint has, and 16S rRNA DGGE fingerprint can be grouped separately in terms of organic and conventional management by UPG—

MA. Additionally, analysis of 16S rDNA DGGE fingerprint indicated a seasonal influence on bacterial community. From 26 different bands

which were excised from DGGE gel, the result showed us that there were 9 bands belong to Pseudomonas and the rest of bands belong to un—
cultured bacterium clones. Shannon—Wiener index showed organic management promoted bacterial diversity of soil more intensively than

conventional management does. According to the figure drew by CCA, it points out soil pH is the strongest environmental factor which can in—
fluence soil bacterial diversity. Meantime, the level of microbial mass C, N and organic matter had a significant increase under organic man—

agement. On the other side, it indicated that soil of greenhouse had a higher humidity than soil from open field. During the same period, pH
value was higher in organic management soil than it under conventional management virtually. In sum, organic management can diversify ac—
tive bacterial community and have beneficial ecological effects.
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Bz EAR, AYRLET ARSI FES
SV A AT R, S LI EA L R R R S
FHEWR A KDY, YRS PES i b AR RS
AR SR A G B A A I B A R A A A
AL G H A P R BRI A=A (FIEFIKRZ5%)
i H A S REAWA I BB, A FECR L
A PR AT RS R R 3 B 1 R R AL R BRI A5
MU 5 8 Bl s TR AR S K R ERE MY
FREFEFEERY, EIWRME T
ff X o2 51 R AE ML ORI AR s 2 —H, +
By R P RIS RN A YR 7, HAE 54
TEER B ALY ETE AN 43 B 7 AR R AR B 4
FAERET ESHENSEFEYR R EBIRE )
R EN L EEMERY, AT REE R H A F]
F A58, SR B AN S R KRR B A/ Nl
3G XTI BE 1 B TR, DS LR AR 3
J5 RSB A YRR G R R R B
() o (BAE GE AR5 2 0 R BB B I A A 5
19%~10% , XX F T fift T35 W 5 H kb - 33830 5%
B] 56 R RITIE AN B, B 73 T 02 T R 1 R e
L WA SR R S B I Ak 5 42T , 1993
4F Muyzer ¥ DGGE HA T RN A Tk A S
7, W JE B AR Y A BRI
AN

ok Wil 45 13 PCR-DGGE $ AR UEBH K35t Fitk
HE RS T AR R A P AP B S5 A RS, R 4558
T ENENHR E B TAR PRI B SRR, 45 H
BEMEMNHEZAEMIR U RSN B E —2%
M), X LERFSY 2 EAE e ALK AR FEEY T +
AR SRR T T, T FA RS
Xt + BEAN G PP R SR B MBS A D . BRI
A, % IR B SRR 24 T DNA K, M
RNA /K EHR A S HEILFREH. MW
DNA 7K 2o BT S B 4 2 — B st [ PN A F 3 etk
SMEFEERESTHENOABEEE, WiEL4HE
RNA /KR, BB RBRAETEM RS MY
FE, REEEEHMEYNEE . XFRRES M
INRE N 355 0 B AR A8 b0 4 Al B
T ZREMER R,

AW ST 8 33 B K B IR T A WL R
REBER AT 22 R, 040 ISR I 3 A=
DNA 71 RNA, #|F§ PCR-DGGE H;A [ B A LA #1L
IR P - A T RV SR R RS DL R

5T MRS IR R MRS AN = RS+
A SRR, AR S BRI AR ML B PR B 4R
PR

1 #RE57FE

1.1 FARHXER

ARSI FE PG EARRARIGIAT AL T LT
FATLIX AR (30°57'N,121°21°E), JLBEEHILA
2.5 km, FEERTINTE S 23 km, JB WGBSR, 18
K 4m, FEFLHEFER 1550 mm,70%KH7E 5—9
A Z I, SRR 17.5 °C, 41 H BREtE] K
1 778 h, A+ vhifi - R B AR MR, 40 cm LA
b EERGHR:9.3%) 5 70.7%1ATE 20%85 1 . oA
HUHbIRE A 5a AHEIET L ORMIE 1a FH), I
Z R EAE = BAER O AEGEFS : 0F-3106-
931-044C), SCEuHbAIIA F LRI 1,

® 1 BT IR ERAMR
Table 1 Main properties of sampled area
Rt . EC/ R R BRI B¥E
FfEfem P wSeem™  g-kg?  gkg?  grkg?  mgekg?
0~20 6.9+0.1 638.4+28 18.2+0.1 1.7+0.1 7.68+0.5 28.7+0.2

¥ :Mean + SE,n=3, F[A], The same below.

ASLIGIATE 4 M B VIR ERKKE(GO), &
4 5 28, SFAHUEHEF &R 120 000 kg-hm™; A HLEE Hb
I (LO), B4 3 7, AF A HUAER A&k 112 500 kg
hm?; BRI EFIE(GC), B4F 5 7, LA & R
424 HE (N:P:K 14:16:15)4 000 kg-hm2, fRZ 1 200
kg-hm™; & HLEE Hb Ak 55 (LC) , B4F 3 2, L HE
HAENEEHE(N:P:K=14:16:15)4 000 kg-hm2, JR &
1200 kg+hm2, /NXEFR 90 m?, KB A3 63K
DIEEAE,
12 TEHRPRE

4y F 201042 A 16 H.7 A 15 H .11 A 10
HE SR, S038 3 REE , AL (NZ 4 cm)
¥ S JEHL 0~20 cm + 2 8 sHIRA . B/ RBR AT LAE
W, L2 T B 34N, TR RSk E
RIS KRR RS 2 mm i, —F 4
FEF-20 CRATFHAEDRANE ; —F27FF-80C
FAFH2HU DNA/RNA; —#43 B AR KT F 00 s HoAth
AR
1.3 MEFH*
1.3.1 L3 fb e R Al E
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3 pH PRE . RT3 M8 W 1:2,20 mL
0.01 mol-L'CaCl, 242 30 min, #'& 1 h J5F pH
SERTFIR™, T3 ECIE : X LI LW 1
5,50 mL 45K ¥ET% 3 min J5, %3 EcoScan fE#
234X (Eutech, Fimae M€ o TIEEKFRME : R
XU, MR E 1gM10g BT
105 CHAGH EIEE, RS IMEMIRER, R
FEINSRAEISME , oA AR R, 2k K 4R A
S HAXNT L (T 0.25 mm i), RATTEFHL
(Elementar Vario EL Il , Z&2E )M E . BHLFEIE i
AR+ 0.25 mm §i ) , R FE S5 BRHH A L8 S5
FEEMEN, TR Yhk S Y R R SR AL
B ZEAR BRI
1.3.2 43 DNA/RNA 25U cDNA &%

AT ERRSEI T3 ROV B AT 3 1M EER
THESIRATIA . LMY DNA B aifh f5
i E.Z.N.A.TM Soil DNA Kit(OMEGA, £ [H ); + 3%
A9 RNA $2 B 2fifLf# ] E.Z.N.A.TM Soil RNA Kit
(OMEGA,3£H ), DNA/RNA ¥k 3 7 2 i % v {f Pl
B 2468 E i NanoDrop1000( Thermo Fisher Sci-
entific, 32[# ), cDNA & i f# A PrimeScript ® I 1st
Strand ¢cDNA Synthesis Kit(Takara, X% ),

1.3.3 #£5 PCR 1

R 16S rDNA ZEH Vo~V8 X B HL A F¢ 5
P9 PCR 5147 968-GC 1 1401r U9 Xt + 3 DNA F
cDNA B9 4%, PCR RBAKRFR A 50 wL, P4
1 pL A DNA.5 pL 10x 2 W 2% # ¥ 0.2 mmol
DNTP. 5 pL 3%41MiE & H 2.5 pL ZFZE WX . IE
5414 5 mmol 0.5 U #3 3l Ex tag DNA R &
fif(Takara, K% ) .30 L K MZEK ., PCR ¥ 34H2)F
4 :94 CHIAEME: 15 min; 35 MEFRH 94 C 30,55 C
455,72 °C 45 s; 5 7E 72 CT ZEf# 10 min,PCR §" 3
H B2 450 bp,

1.3.4 Ak EEBERE A K (DGGE ) 73y

{#i Fi} D—Code K 28 725 #6: 1] 22 4% (Bio—Rad Labo—
ratories Inc, USA )Xt PCR F=4#t47 DGGE 2347, %
8% 1) R TR M T PR B JC , 28 PR 68 B2 R 30%0~60% (100%
AEPEF R 7 mol - L FREEF 40% 1) K B+ H BEAIR &
Y1), IXTAE fE R HBIK Sk, Sl EFEEHN 40 pL
PCR 7] 5 B IR S V6 W, B 60 V, IR EE
60 °C, K 15 h, HIKSEERE , BBERCHATAR YL, %
J& 18 Fi Epson Perfection V750 Pro(Epson, H 7% ) 34
PSGREE

1.3.5 4HFE 16S rDNA Fl1 16S rRNA F B i 5a R A 7

¥ EZHEVI TR, A 1.5 mL .08 e,
TS A 20 pL KWK FEFHATHE K 5 min, 4 C
R, EE 1.3.3 F 1.3.4 BRLGED T KRB N
B—25 o TSR RATR 7 AL H A 4%°3H , B 1 uL
YEARRR , LA 968f (A2 GC &) 1401r 445 | W #F
K47 PCR 4744 ,PCR 2 Wi & 2 DL K4 34 72 e [A)
1.3.3, SAJEXF PCR = ¥pi#E4T 1%3RBEME R UK, 1
Agarose Gel DNA Fragment Recovery Kit (Takara, K
i) % A BT il . Sk 5 pMD ®
19-T Vector(Takara, X% )iE 3 K )5 , ¥ 1k DH5a
SRS AS YL (Takara, K% ) , PRI BREFT 2k FHAE FERE,
W 3 ) B B R A T
1.3.6 B

F| F§ Quantity One %X {4 (Bio-Rad Laboratories
Inc,USA) X} DGGE 3 AT AL 3, 34 Ak
AL B AR (Unweighted pair—group method
with arithmetic means, UPGMA) X} DGGE Ei&#H1TER
KT s I YR TR Z AR ] Shannon—Wiener
$8E(H') \Pielou Y5 FEFE ¥ (E" ) Fil Margalef &

ﬁ(l))ﬂ‘ﬁ TR, ﬁ‘ﬁ/ N=WoF

ZP InP,= 2 (N;/N)In (N, /N)

E'=H'/In S

D=(S-1)In N
Hrr: PR — 2 e BEE (V) S RIKE S g
o BRI EE (V)R HAE ;S R —IKIE R B
.

# /] NCBI ) BLAST 2 177 51 Rl J5 4 LR
AW FF S B E L& GeneBank, & %5 K
JN583455~JN583475;{#i Ff§ Canoco 4.51 47 BLEINT R
S3HT s IRI R SPSS 13.0 #HAT BRI R J7 225347

2 GRESH

2.1 BNSERRE TREAE R0

MR 2 A LA ), AN FEHESE T T S B R
FEAE IS o TE KR T TR AR R TR
AR T, WA HLARSE 5 W UL B 2257 s IR
RN R (GCOMA PR Z R (GO) 13 EC {H
7o T RLER AR (LC) FA ML SR Hu AR 3% (LO) -3,
e W 25 R Hh 2 A 9 R 20 BR 2R IR AU R b AR 1 ™
s WU R 3 pH i93h 28k A, LC A
GC -3 pH LR EEAR/IN, T LO F1 GO +-3AZ LA
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JERR . X AT RESR B T X OB 3R A M X B — B G
PUALAE , B YL & B R H B IR 15 3
i 3 A [RIVE AR 2R 50 Wb SARE SR B AR b s A B T
ZRGENTEE . SREF X EHLSK AASTE
ke BELELR AASERRIASTE
B MA LERA IR EER T 0.8~
0.9 Z[8];GO Al LO +3EMAMAWERK. MED
A ERUKREIR SR EE ST GC A LC, Xk
B ML o A HLAE At F 45 3 i R 2 A AL
DB, B AR KT vt AL HE 3 RE AR HE SR B
AR, B2, BRSNS B NEE SRR, I
HAYARRE 3 pH & W P i s o 3 .

2.2 4l 16S 1DNA EFE#) PCR-DGGE

4 BB 75 T A FIRHY 18R i 16S 1DNA
Bty DGGE &5R MK 1-1 fias, AILAFH 12 K
TSR BB 22 5 . H A B.DEF i 12
AR L IEPT A A, DEIEA RIS 7 2 A
T AR R B R A A R A — B, (EARE R
HAA RIS AR e kA T B A1,
T H.A TSR R B T A C BRHIESR

& DGGE Firh, AbTF A R B )48 K H
FENF R BE (SR B ) UM R P R — 4 E A Y
ot SRRV R RO B, TR, A AN R 7
A B HURE R A7 — 2 R B0 3 P RS B R A

R2 AEBZEAX T LRBELER

Table 2 Physical-chemical properties of soil under different cultivation patterns

2016 H TH15H 1A10H
AL
GC LO GO IC L0 G0 LC GC LO GO
Humidity’/% 21.7+1.0bc  243+1.0a  22.5+14ab 22.8+1.8abc 169:02e  20.5+0.5bed 16.7+25e  229+l.4ab  193:08de 202:+2.lcd 204+l.lbed 20.1%33cd
pH 71:01b  7.0:03bc  68:03¢c  75#04a  7.01:03b  7.0:0.1bc  7.1201b  7.2:02b  7.0:05bc  7.0:03bc  74:01a  7.3:0.1ab

EC/pnS+em™ 638.5£71.5d 758.5:45.9bc 6204+90.1d 841.3+52.3b 564.2£1253d 7862+1482be 721.3:80.5bc 843.1x30.4b 552.8:186.0d 845.0:54.9b 660.7445.0cd 965.0+21.2a

TClg-kg'  2.0:0.1ed  2.5:0.1bc 1.7¢02d  2.8+03ab  1.8+0.1d
TN/g-kg?  25:04de  2.8+0.4cd 2.240.3e 3.5+0.3a 2.240.2e
CIN 0.8+0.1a 0.9+0.1a 0.8+0.1a 0.8+0a 0.8+0.1a
MBC/mg-kg™ 653+2.5bc  40.1£3.2c  75.645.6b 134.2+214a 60.2t4.1bc
MBN/mg-kg'  7.9+1.3d 75:14d  185+21bc  29.5:3.5b  84#2.1d
OM/g-kg  195£2.8b  194:16b  204:14b  385:23a  18.5:2.1b

2340.1¢ 1.6+0.2d
2.8+02bed  19:0.1e
0.8+0.1a 0.8+0.1a 0.9+0.1a 0.8+0.2a 0.9+0a 0.9+0.3a 0.9+0a
484+8.7c  95.6:11.3ab 94.5:14.5ab  534:10.4¢
7.8£1.3d
21.2+2.4b

2.5+0.3be 1.6+0.3d 2.9+0.1a
28+0.2bed  2.0+0.6e  3.3+0.1ab

2.8+0.3ab 1.9+0.3d
32+03abc  2.4+03de

443+9.5¢  99.4£17.5ab 125.9:18.8a
6.3+1.2d 89+1.6d  11.6+1.3cd 44.8:11.3a
204£1.5b  17.9+39b  27.7£23ab  34.2+33a

256+7.8b  23.9+9.2be
305+1.5ab  353#4.1a

AR FRERRER B EKFE(P<0.05),Letters showed significant difference (P<0.05). Humidity: & 7K 3 ; TC: BBk ; TN B & ;C/N: BRA L ;
MBC.: Ak YA Y1 Bk ; MBN : S E 1A M B OM A ML LC AL M ; GC. B HURE ; LOANLEEM; GO AHLIA=.

Feb. Jul. Nov.

FRPRICA AT 27, 1 5168 1DNA, 12 168 rRNA
Labeled bands were chosen for sequencing, I :16StDNA, II :16S rRNA

h-
LC GC L0 GOLC GC 1O GO LC GC LO GO

Feb. Jul. Nov.

1 AEEIEHHE T LB 16S rDNA/16S rRNA DGGE Eig
Figure 1 DGGE profiles of 16S rDNA/16S rRNA fragments amplified from DNA under different cultivation pattern
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BETE T O E = A B R . AN - FE 4 FROR R
Br T A RS RE IR R E S
ARG A EEEGPRBEHREARER T 7
Ay 3R o IR Rk 7 2 A S BURE st 1]+
BN SRR A B2 A4 R TEARF
FEH T, LC MBARHIES C;LO HBRHESRT G
H.L.K;GO HBAFES Mo 11 Ay 1R R 5
SR H 3R AR BERE F LR BT — 55T
FHiEHs, F15 2 Al LO MFHEH G A MFMTR
R, FBSERFRBFET 4 Frsksir XAEaEn L
FEMEFR B H SR B (BAR RS H ) &3 7 Ay 13
H' &R

HE—2EXF 12 MR TR T, 5 R 2- 1
Fimse 12 3R 228,11 AR5 2 A
%y LO +#EEF—3&, 1 7 Ahr++E5 2 A4y GO.GC.
LC +HEFJE—28 . XRIAA R BURERT [A]%F - 8 40 v
16S rDNA Z R B B2 M K TR 35 4 B it o H 5
M, HIRTEHE—I 53,11 A4y GO.LO +#£5 GC,
LC HAEIMET 2 #2057 E o XU AS Rk 7 20t
IR P B, MR 3 T LUEH, &N A
1 EREZREMAR S H AR A YR ERE>H IR
HAR > H AR E A H MR RS . WHAYES
FRITAE—EFLE L RBREHE I - AN B BEE AR T
W R ARG IR R REIE SR — R BIEH,
FHEEIAE T MR SR B A T
2.3 4HE 16S rRNA EE ) PCR-DGGE

FFHEANE 16S rRNA £ H ) DGGE El{% in
B 1-T iR, 45433 F RNA EEERBETUE

0.44 0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 1.0

Feb.LO
Nov.GO
0.5 L{o.65
Nov.LO

—10.61
Nov.GC
0.4 074 Nov.LC
Feb.GO
0.55 Feb.LC
—10.59 Jul.GO
0.70 Feb.GC
—10.73 JulLC
0.80
0.83 Jul.LO
Jul.GC

I :16S :DNA

H, 76 RNA K, 12 (i H R EEE D B3F
i T DNA JZ 11, X i B 7 — Bt i () AN 2 T A5 1 4
A FIEMRE, TR0 M B it &
FEVERE . B 1-TT ik v] DL A& TR AR 23
AR, 2547 aboc.d. e f.g k fCRAE FIH MR
DY RH R, CIERE L EEER B2
SEERZ DNA ZHTERNEZRBEE/MEL,
FEHA T AR T B O WAHER . Flan:2 A
iy GO LAEH AL h, [FBT &I RNA K EAFIES
WHIEH&A DNA ZHNL ., HEHSEHRBE L
12 M S A BB 25, AR 7E 0.70~0.78 Y5 Bl
o WNFEREMIEE H,CO 1IEh RIS —E
PR K, T LO +38 H' I shiE iR @i 2-
I I RIAHTAT AE B, 12 MR RER4 3 K
2:11 Ay GO HIEHM AT A —K, FIR A A LI
B o — 2K, B RS R —3%,
XULHATE 4 FARRIMARIE T, St HEgw 24t
PEXE R ZE T FEE T RIS S W s, m
BE 5B MIAEHE TN 16S rRNA F 5 i i 2 57
BA BB
2.4 4HE 16S 1DNA/16S rRNA B BB 5447

%} 16S rDNA/16S rRNA F-B DGGE i 9 26 2%
ERAHNNE, &4 E G a.b.c WFEHRM, T
45 54 Ffl BLAST #£ Genebank 545 % HP TR & Al
[FIVEME LA A B S Z AR P8, Wk 4 Fime M
X4 DGGE #% Fr AR A My Fh 2] LU s & R[]
HIE AT HEAE BRI R . HPfH 124
2 DN P 45 SR 5 B Rl AR SRAS S5 37 B R 0 42 TR R

0.41 0.50 0.60 0.70 0.80 0.90 1.0

'0867 Jul.GC
— Jul.LC

Nov.GO
Nov.LO
Nov.GC
Feb.GC
0.86 oo NoviC
0.57 Feb.LC
Feb.GO
072 ——— JulGO
0.80 Jul.LO

0.86
Feb.LO

0.58

0.72

—o.77

0.41

I :16S tRNA

B2 AE#EAR T HIEME 16S rDNA/16S rRNA DGGE B4 47
Figure 2 DGGE cluster analysis(UPGMA )of 16S rDNA/16S rRNA profiles of soli bacterial communities
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TEHERTF 98% , TR 9 45557 75 L 5 540 SR
MBS A
25 TEEEEESANS HIREAE TR RER
RE 4y HT

TN 3, 38 3ok AN 43 BT R LA TS 16S rD-
NA ZHMHIR S g B Tt e R 3 %
HE 7 BT e ;AR 52 Y £ B L 41 43 31 3k B 29.8% i
13.5%, BEASHL A THIRHESE 1340 B etk 5 3Rl
HFEPRR; DIEME SR D] pH MAEYIEY
AV AEY Rk AR IR A A (P<

0.05), 3% H. 3 pH MR E BIRZI MR HE T, H

KNI ER A YUR  HERA LR A

YrEhk

3 it

3.1 AEFEAR HEMEMEY RN
T3 Y A W B AR b 3 HIL TR A 2H RS 4y

Z—, H A vy 1+ R AR ALY, B 5T 45 R

BN, AU e B E RS HEMEYEYE C N

R, TR EER R A PR T A A PLAE

R3 TEAEBEET IRAFSHE
Table 3 The Shannon—Wiener index(H’ ) ,homogeneous degrees index(E’) and richness index(D’) of bacterial influenced by

different cultivation patterns

TH15H 117 10H

LC GC LO GO LC GC LO GO

- 2816 H
LC GC LO GO
DNA ZRMFREH 2.67 2.37 2.03 3.13
WS EREE 08 078 067 090
FEERHED 403 412 317 488
RNA ZREVERS R H 209 217 196 212
WS BEFER E 074 078 074 075

FEEHEKD 2.36 22 1.96 2.34

2.54 2.56 2.67 2.71 227 2.41 2.49 2.58
0.78 0.79 0.80 0.82 0.71 0.73 0.74 0.76
4.05 4.56 4.57 431 4.20 4.52 454 4.52
2.10 2.11 1.86 2.18 2.14 2.20 2.39 2.28
0.76 0.72 0.73 0.70 0.73 0.73 0.73 0.72
222 2.69 1.81 3.13 2.65 2.79 3.66 3.47

& 4 DGGE &HERE R BF3 BLAST R
Table 4 Comparison of genomic sequences in DGGE bands by sequencing and BLAST analysis

WEEKE  BRS RBKE

AT I TR )

A JN583455 401 Uncultured bacterium clone ncd03d06¢1 16S ribosomal RNA gene, partial sequence( HM250610) 99%
B JN583456 401 Pseudomonas putida strain NBM69 16S ribosomal RNA gene, partial sequence( HQ703947) 100%
C JN583457 401 Bacterium A14-3 168 ribosomal RNA gene, partial sequence( HM140467) 100%
D JN583458 401 Pseudomonas sp. S2IP20(2011)16S ribosomal RNA gene, partial sequence(JF767406) 100%
F JN583459 401 Uncultured bacterium clone nbt181e04 16S ribosomal RNA gene, partial sequence(FJ894594) 100%
H JN583460 401 Pseudomonas sp. NS009 16S ribosomal RNA gene, partial sequence(JF826528) 100%
I JN583461 401 Pseudomonas sp. S2IP20(2011)16S ribosomal RNA gene, partial sequence(JF767406) 99%
J JN583462 401 Uncultured bacterium clone A5134 16S ribosomal RNA gene, partial sequence(JF332590) 99%
K JN583463 401 Pseudomonas sp. S2IP20(2011)16S ribosomal RNA gene, partial sequence(JF767406) 99%
L JN583464 401 Uncultured bacterium clone A5134 168S ribosomal RNA gene, partial sequence(JF332590) 100%
M JN583465 401 Uncultured bacterium clone A6.40 16S ribosomal RNA gene, partial sequence(JF332195) 99%
N JN583466 401 Pseudomonas sp. enrichment culture clone C8 16S ribosomal RNA gene, partial sequence(FJ791168)  100%
(0] JN583467 401 Uncultured bacterium clone BacTopLow068 16S ribosomal RNA gene, partial sequence(JF731441) 99%
d JN583468 401 Pseudomonas sp. S2IP20(2011)16S ribosomal RNA gene, partial sequence(JF767406) 100%
e JN583469 401 Uncultured bacterium clone WSMA39 16S ribosomal RNA gene, partial sequence(GU291336) 100%
f JN583470 401 Uncultured bacterium clone nbw220c01c1 16S ribosomal RNA gene, partial sequence(GQ075376) 100%
g JN583471 401 Uncultured bacterium clone A6.40 16S ribosomal RNA gene, partial sequence(JF332195) 100%
h JN583472 401 Uncultured bacterium clone A6.40 16S ribosomal RNA gene, partial sequence(JF332195) 100%
i JN583473 401 Uncultured bacterium clone 09-161 16S ribosomal RNA gene, partial sequence(JF820239) 98%
j JN583474 401 Pseudomonas sp. S2IP20(2011)16S ribosomal RNA gene, partial sequence(JF767406) 99%
k JN583475 401 Uncultured bacterium clone A8 16S ribosomal RNA gene, partial sequence(GQ422761) 100%
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Figure 3 Canonical correspondence analysis(CCA ) elucidates the
relationships between bacterial diversity and

their chemical parameter
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