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Abstract: The medicinal tree peony ( Paeonia suffruticosa) is an important resource in traditional Chinese medicine. Soil
bacteria, especially rhizosphere bacteria, have strong effects on plant health and growth. In this study, the bacterial
community structure and diversity in P. suffruticosa rhizosphere soil in five major distribution areas in China were
investigated by amplified ribosomal DNA restriction analysis (ARDRA). The ARDRA patterns of the amplified 16S rRNA
gene produced an average of 2—6 bands that ranged in size from 100 to 1302 bp, which indicated that the fragments of the
16S rRNA gene were efficiently double-digested with the restriction endonucleases Hinfl and Csp6l. ARDRA-based cluster
analysis showed that 702 positive clones were clustered into 74, 69, 76, 73, and 72 operational taxonomic units (OTUs) in
the FH, YS, BZ, HZ, and LY libraries, respectively. Most of the OTUs contained 1—3 clones, which implied high

diversity in the peony rhizosphere soil; twenty-six OTUs contained 4—6 clones; and five OTUs contained 7—12 clones.
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Rarefaction analysis showed that the positive clones in each library covered the diversity of bacterial taxa, which was further
confirmed by clone library coverage (range: 71.32%—81.40% ). Diversity analysis indicated high bacterial diversity in the
soils ( Shannon diversity index 3.949—4.184; Chaol index range 89.52—107.25). Sequence analysis revealed diverse
bacterial phyla in the 16S rRNA gene library, consisting of o, B, v, and 8 subclasses of Proteobacteria, Acidobacteria,
Actinobacteria, Bacteroidetes, Firmicutes, Verrucomicrobia, TM7, Gemmatimonadetes, and three unclassified bacteria.
The dominant phyla were Proteobacteria and Acidobacteria (47.34% and 14.36% of the total clones, respectively), and
the dominant genera in the clone libraries were Pseudomonas, Burkholderia, and Arthrobacter. In addition, a portion of the
clones was only distantly related to sequences in the GenBank database, suggesting that bacteria in rhizosphere soil of the
medicinal tree peony were unique and diverse. Furthermore, the relative abundance of Firmicutes ( mainly Bacillus spp.)
was positively correlated with soil Cu content. The rhizosphere bacteria belonged the same dominant phyla ( Proteobacteria,
Acidobacteria, and Actinobacteria) and showed high diversity between geo-authentic and non-authentic areas, implying that

P. suffruticosa tended to form a similar microenvironment and select similar bacterial communities in the rhizosphere soil.

Key Words: tree peony ( Paeonia suffruticosa) ; rhizosphere soils; bacteria; diversity; ARDRA

K FF( Paeonia suffruticosa Andr.) NFRE B S AR 2R AR 2 A SR R EE AR — R
A EORE 2K P E A L TARRR M D s, AR B nl B2y J AR FRPE e, 2 — M SR R R 2541
F [ 245 HIRE ) XFY 32 00 A a1 B, LR, 2Rt 2 N 0 g g 8, (H 3t il 24 4 IXUPH U 32 7 T 22 18
b PR e —7 . PHE B IRAR G (ER B 2581 P B2 BT o 1 B A0 AR R T 3 bR SRR P
AR SRR Nt TSNP e R R AR R 2 2, HA, W PR B9 R E A A SRR AR Ly
S22 A AL R FBIRT SR B R AN T AR T T RGP AR B SR A W TR
SEF A B R S AR = e AR HPLC 3 MR A SPAGERF ST T A% BH LT MR b Ak 4 K
H G PR B & IR SRR, 8% BHZOAR Br A3 v e 8k 0 el e 1 RUPH  (EHOAR Bz v bk B 1 25
SEMEF P Han 55 R AL GE 4653710 5 IR ST T 4EFH( Paeonia ostii) M MU W) 2060 255k
BRI P &R (e X)) WM 20 R B v 4 40 I S ) 22 Sk ; Xue & Huang[ 1] FH T BEE2
D -AR PR AR B B HL UK ( polymerase chain reaction-denaturing gradient gel electrophoresis, PCR-DGGE) #f5¢ T
FEPHAR TR U WA AL B S P R AR AR IR 1B &R S5 AR R B P R AR AR AR FR B 25
SR 1 E IR TR A5 A O HLUS & TR

SR Wy A S R G EE B LSS o3, HAR W) SR | BE I 8 KA ML o0 il A5 T T AR B O
FEERMEH ) H R R R AR PR A T ( PGPR) 040 FE 41T ( DRB) S A Y% R , PGPR & 5l
THIYARPR L 3erh St AR R B E SRR Ml DRB R S SR R AR A 1
HERKE 5, 3P DRB FUAE Y It b il 1 2 G A W) 448 2 20 7 AR T W B 3R S HAB A W)
IR E AR Sk i R A . T L AR SEAR B + b W BV 2 Rk OB IR S TR i 2R K
Ak R 55 T G Y

Y% AR DNA BR 44 N VI B 53 A5 (amplified ribosomal DNA restriction analysis, ARDRA ) J& 3t T4% 5+
BIR 41 A DX — R 4K BE 9 DNA J BEaEA T VI , U707 4 36 3ok 3OS W 50 e Fl DK 2R T 2 g ARSI | DT 13- 346
BMARIZREE . BT IZEORAZ HARAE R 2i s IR 0 BRI, A 328 T8, BA R o AR X
iR W EEMEGFERANY O TR M Z R R SR B RIS, ABE5ER
PCR HiAR , WRFF(P. suffruticosa) FFr 5500 M0 19 5 DNA Hh e 54 M 4™ 184 41 8 FE 5 19 16S TRNA JE[H Fr
Wr, TELC LR EAS AN AY 16S rRNA BEPH SE R SCIE SR 5 A ARDRA VA XS HEAT 73 A, DA T 7 AP %
TR DRI RS Z M ARDRA AIFSTR AR, 358705 HAR B 40 T B % 45 1 S 2 REPERR AR, SR AT 50 25 44 110 b 1
PE 5 3 E ) Z 18] Y 5C 3R B0 Bl
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17 TROKEC % 25 FRE Y RS ( Paeonia suffruticosa ) ARIR 1 SEAN R TEV% 16S rfRNA FE[HI Y ARDRA 23#r 3

1 #MREFE

1.1 SRR S AR AR A AL 2 By

T 2012 4F 4 AL LR (FH) JEM (YS) 22 (BZ) (LA (HZ) Mg FH (LY ) R4 3 AR LR
FHOHR R H IR (] 1 FIR 1) o FERRIE 9 = 4F A9 UPH A DN BEPILIZE I 3 /R XUPE, BR 25362 T35 4240 Hh
R AR I R G TEAR 2R B0 TSR TR AR AR BR | A R RUPHAR B A 38 HORE B R — B0, F R AR 1Y
HHER A K IR ZARAS T R SR 5 T -20°C AR A . (T BRAE 0L R G (GPS) TE T R A A
2B pH T 3R 5L A0 pH (B ( £3E:0K = 1:2.5) 5 B3 S8 (TP) FLUEED (TK) Zad BRI f# [ HNO,
(65%): HF (40%) =9:4, v/v]J& ,ffFH ICP-OES (optic emission spectroscopy with inductively coupled plasma)
PEATINAE P s LR (TCu) LAY (TZn) 253 BRI (HNO,:HCIO, = 4:1, v/v) Ja , il Wi 36 e B
HEIE HALSHO L HESA PR (TOC) (FHSIREI LIS ) 1 A L3S A (TN) (BLIRE A ™ .

1.2 HIERUEYIE 4] DNA (2 HU% 16S rRNA 3

Tfi“

PR REE R 3 P AT HIERE ISR G G R
FHIRF & FastDNA® SPIN Kit for Soil (MP Biomedicals,
CA, USA) M4 A= ™ f S 436 04 75 15 42 0 S ol 2 Wy 2
K2 DNA |, #2HUA0 45 3 4 EB (ethidium bromide ) 444,
9 1% (w/v) BB EES o PR EA TR

i 3 K § 4 4 PTC- 200 ( MJ Research Inc,
Watertown, MA, USA), DA 4 & 5| ¥ F27 [ 5'-
AGAGTTTGATCMTGGCTCAG-3" E. coli bases 8-27 ] R 3 A
R1487 [ 5'-ACGGTTACCTTGTTACGACTT- 3’ E. coli I GS (2015) 3018%

N o e 2 2 400k
bases 1,487-1,507 ]2 4 34 + 41 14 168 rRNA JE[H O 0 00 4%0km
PCR YRR Z A 30ul, 4345 10mM FY Tris-HCI (pH 8. PV

3),50mM KCI,1.5mM MgCl,,0.25mM dNTP, 1U Taq i
( TaKaRa Biotechnology ), 1pwg BSA ( bovine serum

B 1 ZHAEYRF( Paeonia suffruticosa) IRFr T IEHE R R ES
ith
albumin ) ,50ng DNA BRI S H45 10 uM, PCR 8 S I Fig.1 The map of sampling sites of rhizosphere soil from

240 . 94°C FHZE 1 10min, 94°C 2544 455 ,50°C 1B K 1s,  medicinal tree peony (Paeonia suffruticosa) of variety (Fengdan)
72°C ZEA# 1min, 30 PMEIR, )5 72°C IE{# 10min, PCR  RHEAHZ LY BZ FH.YS, S35 305K H T PE i B 20 4
P EAT EB 19 1% H9BRNSBREERE LUk R B TIPS 3 AP
1.3 16S rRNA 3[R S0

K DNA Bl 4l 655 & [ AxyPrep™ PCR Cleanup Kit ( AXYGEN Biotechnology ( Hangzhou) Limited,
Hangzhou, China) | 244" 38 /5 1974, Z Ja B sk Wi iod % #2305 £ ( TaKaRa, Dalian, China) %2 3| 2K
I P R AL B R AT I ( DHS o) OS2 S ML B 5 IR Bl 5 A 2N H B &R (100pg/ml) | X-gal
(5-bromo- 4-chloro- 3-indolyl B-D-galactopyranoside ) (40pwg/ml) Fl1 IPTG ( isopropyl B-D-thiogalactopyranoside )
(24pg/mL) 1 LB( Luria—Bertani ) #5573 [ A S 3ERE 5 LI E T 200 4> €2 s B 7, -4 A pMD18-T
easy vector 18 F 5| # MI13 (- 47 ) [ 5-AGGGTTTTCCCAGTCACG- 3'] HFl MI13 (- 48) [ 5'-
GAGCGGATAACAATTTCACAC-3"] ¥ SN A R8T , Ke e AT i se B 1~ 1647 ARDRA 23047,
1.4 ARDRA 43#r

PABRE N VI Hinfl FI Csp61( Fermentas, AM ) BiU) L3R A se B 79738 Hi K 19 16S rRNA &K 7
XD ) S AR 224 < 2l 1 xTango ™ BiU) SO0 2 ti , BRI N VTG Hinfl 1 Csp6l 45 1l (10U) , 10p1( 2y 0.
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Spg DNA) PCR /=4, S Ja MK B K 2 301, 37°C it i Ak, 5 28 65°C 7K 20min, Z LI [ v, b ™=
Y2 EB G018 2% (w/v ) BRI BRI L VR I , 75 21 i i U035 2L I, F1) K GelComparv. 3.0 (Applied
Math, Kortrijk, Belgium) #E4743H7, /N T 100bp BY H B LA ZEARBTF 58 P A4k
1.5 B4 sikE T 16S rRNA K7

Al ARDRA 35173041, 4 e B SO P A PR S B DI 35 2L (>3 vk 1) Pk — A e b 7R 52 Bl AR TR
Y ARAT R w AT
1.6 HdEsrtr

DA B TR (hitp ;. // www.uga. edu/ strata/software/ anRareReadme. html ) Fl Coverage C'2' 3P4 BT ke 3 i) 7 b
SCPRE M FEAS R ] Shannon-Wiener ZAEPESREC(H' ) RIS BEFREL(E, ) 1" J Chaol $8EL HE1T ZHEME 4347 ;
16S rRNA F:[H #3284 ContigExpress (version, June 20, 2000) #t4%, F Mallard "> BEAT R A R K AT, )R
B9 F A RDP 11 (http ://rdp. cme. msu. edu/ classifier/ classifie ) Il NCBI BLASTN ( http : //blast. ncbi. nlm. nih.
gov/ ) A3A e, A Clustal X (1.81) Fl MEGA 5.0 ( Molecular Evolutionary Genetics Analysis, MEGA) 4% 5
4 )% B B ( Neighbor-joining tree) .

2 EREHS

2.1 HIEREfb T

5 AN RBE SRR PR I A BALPE R WL 1, BTl A 3 pH (HYE A 6.04—6.62, # T ¢k, TOC Fi
TN 7E YS fie, ok & HZ LY BZ, FH 54X, TP 1£ BZ #%1& (0.978g/kg) , FH 54 (0.536g/kg) , TK . TZn F
TCu A 2 Y Bl 43 51 17.499—19.669g/ kg .0.077—0.139g/kg H1 0.015—0.029g/ kg,

R1 RELMEGE SGEMHERELER

Table 1 Sampling locations, latitude, attitude and soil physicochemical properties

T KL 21 AL BA JEx’: put:l pex=: peto)
S uul N Sampling Latitude& pH Organic C/ Total N/ Total P/ Total K/ Total Zn/ Total Cu/
sample INO.
’ location atiitude (k) (gke)  (whke)  (wke)  (ghe) (e/kg)
£:q ekl g B 118°03'28"E
FH éﬁéﬁ"@mfm‘ o 20°58'47N 6.04¢ 19.107¢ 0.777¢ 0.536° 18.731¢ 0.139* 0.022"
TR 5 WA T P g B 118°05'04"E
YS {{;fé(ﬁ UL L 30°48'S3°N 6.62 29.861° 1.221° 0.778¢ 19.041" 0.107" 0.029°
RR 2N T X 115°39'58"E
BZ /\E:;LJ AR 33050 11"N 6.09¢ 17.051¢ 0.693¢ 0.978* 19.669* 0.085¢ 0.018¢
INAREWFRNHSFX N 115°26'04"E
HZ B,,;;%' R HTHHE A 15921115 6.43 10.125° 0.408° 0.794" 19.661° 0.077° 0.015¢
B R
TR A5 6 PR T 4R X T 112°23'30"E
LY mgé TR X 3491230 6.20° 19.562" 0.798" 0.633¢ 17.499¢ 0.100¢ 0.029*

P<0.05 KT LSD R, MR A F R R 2 RA B E R R —41

2.2 ARDRA Z3#7

XTI 5 ASEE SR BEHLERE Y 1000 4~ € TR F 51T PCR §7 33845 MRS A B 7, S8 )5 E4 7 XY
BEI 45 SR R PEH Y ARDRA 58U 5 2—6 457, 2571 K/ FIFE 100—1302bp (11 2) . ] NTSYSpe 2.
10e AT RIS B EATHITR) ARDRA §5% 81 9 7 13 R [l — Rl il 443 28 300 (OTU ) ¥ A1 2%
7R 702 A4S ANIEAR AR B SRR T8 388 A 324 4> OTUs,FH YS \BZ HZ LY 23505 74 .69 .76 73 72 4
OTUs, i &4 1.2 .3 M3k OTU 4351 5 B A3 8% 230 A 16S TRNA JE K 52 FE T 19 269% .23% F1 18% , 1
ARDRA 58I (>3 A 5akE+) A7 38 A, di T A #50HT 16S vRNA JE R e+ 1) 33% (51 3)
2.3 16S rRNA F [H 5 B SO (R P4k AN 20 B 2 AR PE e BT

FRrF LR 5 A PHR PR 1 SE40 RS Y 16S tRNA FE[K SCFE Y Coverage C i 71.32— 81.40, KT 70%
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M
e ladad alalala il ol Tl odade lo )

2 RFHRER L1 16S rRNA EE X ERPIS RENEVIEEL (a. A\FREFHI G HA 16S rRNA EE#EN F B, b.22 Hinfl 0 Csp6l iH
UL S )

Fig.2 16S rRNA gene enzyme digestion process ( a. Inserted 16S rRNA gene from clones, b. RFLP profiles of some clones digested by
Hinfl and Csp6I)

HLYS(81.40%) B & T HA 4 4~ (52 2) . Fasidhgesy

Bres SR L 4, 0 SO ) Z R PEFR B0 BT R FH = 12clone
YS.BZ HZ LY %[ SCE ) Shannon-Wiener 2 £ 4:$8 » :é(c)lc;zrele
BOCH ) HRIRAY 3 4.141 3.949 4.173 4.184 F14.120, §§ :22&2
PSR R (E,) G 0.933—0.975 H YS(0.933) 1] %3 = Sclone
BNTIU 4 4. Chaol H5%C VS #275(107.25) , HZ i E 7 = s
T(89.52). =
24 JPHNRRGKRE ¥
9 TS AN T A SRR - 00 08 52 o v Sffiﬁ?ﬁf o
ample No.

B, AR 5 A 35 B ARDRA 35 80 bk e 1 38 MU
SEMET XU A 168 tRNA JEIR FBEfEA T gl 83 BTRMSRRMAE 165 riva BERE AkDkA
NARGEEBEW(ES) , B OTU B 1 40 i 28 i ifj:ﬁ ARDRA distribution in five 16S rRNA gene clone libraries
MR R 3, EE A HE AL H ] ( Proteobacteria ) Y

alpha, beta, gamma, delta Y. [7], R #F & [

( Acidobacteria) , ILZE T ] ( Actinobacteria) , 0T 18 ] ( Bacteroidetes ) M JEBE[E | ] ( Firmicutes ) 4¢ 11 ZS40 1 , it
S BEE T 3 A RIFRMANER , 5SS 16S rRNA FEHFSIHIME R 95%—99% , HA AR UL 40 B 32 2K
FIAEAE (0] H 38 B RSN R 2R A Y I

from bacteria community
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K2 HEEE 16S rRNA EF TR ESHMIEE

Table 2 Diversity indices for the rhizosphere bacterial communities as represented by the 16S rRNA gene libraries

Hedh A R TERERL ok s AR “FJ¥ Richness o) s Chaol 155X
Soil sample NO. of clones Coverage/ % Shannon diversity index (H') (NO. of OTUs) Evenness (E;)  Chaol index (Sg,.)
FH 132 73.72 4.141 74 0.962 95.75
YS 172 81.40 3.949 69 0.933 107.25
BZ 138 72.46 4.173 76 0.964 103.07
HZ 126 73.81 4.184 73 0.975 89.52
LY 129 71.32 4.120 72 0.963 99.78

Hedh FH.YS (BZ HZ LY 735 R A T Jel) 22N WP 98 B PHRE 1 3 4Rk 4 1 0 RUPHAR B L 138

80
—=—FH %
0 —e—vys ///“
—a&— BZ
60 HZ
B LY
Z
mm% 50
&S 3
EE T « ]
% =2
s 0T £g
Z 8 8
20 - e
S 30 . . . ,
N 80 90 100 110 120
tor 7 i ) B
S/ No. of clones screened
0 &« | | | | | | | | |
0 20 40 60 80 100 120 140 160 180
T 1

No. of clones screened

B4 RARRTEHAEEE 16S rRNA ER TR ENBRBRLST
Fig.4 Rarefaction curves generated for 16S rRNA genes in clones libraries from soil samples collected in YS, FH, BZ, HZ and LY,
indicating the observed number of operational taxonomic units (OTUs) at a genetic distance of 3%

Hedh FH,YS (BZ HZ LY 735l 37R R B T Tl M i S BRI N 3 484 4 A 6 U AR BR 1 5

2.4.1 7IEHE]( Proteobacteria)

M R R T A 15 ANETAIRAME, R T 15 4 OTUs, HiH a- B-.y-.8-Proteobacteria
Sr9A 1.8.5.1 4>, FE y-Proteobacteria f) 5 /1> OTUs W', F e S AU ek 1 (13 ) RE T 5 Pseudomonas sp.
AHIL R 3 4~ OTUs, JFFIARIIE A 96%—99% , J SCEPL T J& . 7E B-Proteobacteria f 8 4~ OTUs 1,4 2 4~
OTUs( &4 10 I5ifET) 5 Burkholderia sp. 3T, 16S rRNA FEF P HIHLUTE N 99% , SO H R, 1t
A8, H 24~ OTUs 43515 Polaromonas sp. Fl Cupriavidus sp. FHT, RSN AH LT 98% o TE -5 78 T 41 B AHALL )
OTU #,f¥A 1 4~ OTU 5 «-Proteobacteria fY Sphingomonas sp. % h—#f, F S ALK 98%, 15 8-
Proteobacteria #HIE ) 1 > OTU 5 E A Sorangium cellulosum strain KYC3466 B9 SN AR I R 95%

2.4.2 FRFTFHT( Acidobacteria)

A 54> OTUs ST T TRV N —RE(IE 5) 4055 T 28 D yabe ¥, 4 0 A i IR U4 T, 16S rRNA
B DR Y FUAHAE R 97%—99%

2.4.3 1 (Actinobacteria)

TERERE ) 5 4~ OTUs W, FE R i1 (14 )RR T 5 Arthrobacter sp. AT 3 /> OTUs, J¥ 51 AH
IR 98%—99% , M SCIEMH R JE . HAR 2 4> OTUs 435l F Solirubrobacter sp. F1 Streptomyces sp. AHIT, 16S
rRNA JEN P SIAR UM 96%—99% .
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17 KL SF 2RI (Paconia suffruticosa) RIR T IEANAFETE 16S rRNA JEH 19 ARDRA 43-#7

100 [~ YS_5 (KF712545)

] Gemmatimonadetes
L Uncultured Gemmatimonadetes bacterium clone XZ104 (JQ861391)
YS_30 (KF712570) ]

Deltaproteobacteria
Sorangium cellulosum strain KYC3466 (FJ457646)
97  YS_46 (KF712586) b

100 | = Uncultured Burkholderia sp. clone 34 (JF500917)
Burkholderia sp. HSL-4 (AY714237)
YS_45 (KF712585)

E BZ_3 (KF712829)

100 Cupriavidus sp. ASC-445 (HQ438085)

YS_2 (KF712542)

68
. 95

Uncultured Oxalobacteraceae bacterium clone S$1-72 (HQ674826)

FH_53 (KF712659) Betaproteobacteria
Polaromonas sp. TSE17 (HM156127)
LY_59 (KF712738)

100

100 L Uncultured beta proteobacterium clone MKC22 (EF173353)

[— YS_34 (KF712574)

100 L— Uncultured beta proteobacterium clone O:RM-C12 (HE974834) Proteobacteria
[—— BZ_53 (KF712864)

100 L—— Uncultured beta proteobacterium clone Acro293 (KC110954)
100 YS_11 (KF712551) )

Uncultured gamma proteobacterium clone DBS1e84 (GQ984342)
o YS_50 (KF712590)

Pseudomonas sp. Pier17 (KC195902)
LY_45 (KF712724)

100

Uncultured Pseudomonas sp. clone 100 (JF500977) GmprOtEObBCteria
Uncultured Pseudomonas sp. clone TM14_13 (DQ279322)
FH_57 (KF712662)

HZ_5 (KF712757)

Uncultured gamma proteobacterium clone ATB-LH-7232 (FJ535231)
70 | [~ YS_1 (KF712541)

100 L sphingomonas sp. 382 (JN591314) ] Alphaproteobacteria

100 r YS_12 (KF712552) b
100 Paeni

Paenisporosarcina macmurdoensis strain HWG-A8 (JQ684231) L
[ LY_67 (KF712746) Firmicutes
100 L Bacillus niacini strain YM1C7 (EU221338) ]
= 100 BZ_66 (KF712877)

Uncultured Solirubrobacter sp. clone as212 (KF287748)
100 - LY_71 (KF712750)

100 I Streptomyces sp. B-30 (EF063441)

FH_56 (KF712661)

100

Arthrobacter phenanthrenivorans strain L16 (KC934760)
Arthrobacter sp. K7SC-11B (JF799966)

HZ_55 (KF712803)

Arthrobacter pascens strain H5 (KC934801)

LY_16 (KF712705)

Actinobacteria

100 —— FH_35 (KF712644)

™7
Uncultured candidate division TM7 bacterium clone ANO16 (AB809941)
— FH_79 (KF712678)

100 L—— Uncultured Verrucomicrobia bacterium clone E381 (JF833932) ]Verrucomlcrobla
100 [ FH_51 (KF712657)

L Uncultured bacterium clone p6i03ok (FJ479507)

75 100 | YS_7 (KF712547)

YS_18 (KF712558)

_: Uncultured bacterium clone SGR47 (JQ793422)
97 Uncultured bacterium clone TP-DE-B83 (HQ863999)

100 I:YS_13 (KF712553) R

Uncultured Acidobacteria bacterium clone XH99 (JQ861375)

I: YS_64 (KF712602)
100

Uncultured Acidobacteria bacterium clone HEW_08_654 (HQ598726)

100 I: BZ_1 (KF712827)

Acidobacteria
Uncultured Acidobacteria bacterium clone AEG_08_51 (HQ597371)

Uncultured Acidobacteria bacterium clone XH99 (JQ861375)
100 FH_34 (KF712643)

100 - FH_69 (KF712673)

100 [ BZ_52 (KF712863) R

Uncultured Flavisolibacter sp. clone DM4-119 (KC172254)

Unclassified bacteria

100

100

100

Uncultured Terrimonas sp. clone 7 (FJ713028) .
m Uncultured Bacteroidetes bacterium clone AS56 (EU283377) Bacteroidetes
o7 |LY_46 (KF712725)
10 lLy_51 (KF712730)

B 5 ET 16S rRNA EE 55 EEERN 38 1~MLE OTUs RE R B R
Fig.5 Phylogenetic tree showing the relationship of 16S rRNA gene sequences of 38 dominant OTUs compared with the most similar
GenBank sequences. The tree was constructed by the use of neighbor-joining analysis based on rRNA gene sequences. Only bootstrap values

(n=1000 replicates) above 50% were displayed and the par represents a 0.05 of nucleotide divergence. All the sequences highlighted in bold
were retrieved from this study
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17 TROKEC % 25 FRE Y RS ( Paeonia suffruticosa ) ARIR 1 SEAN R TEV% 16S rfRNA FE[HI Y ARDRA 23#r 9

2.4.4 HABATHE

A 34> OTUs SHUAFE T T AN RAE—A& (K 5) P9I R 97%—99% , 2 > OTUs 4351 L) 98% Fil
99% HAH LK -5 M\ - 338 v 43 55 1) f14) JER B 1 1] 1 R Paenisporosarcina macmurdoensis 1 Bacillus niacini BIE—
H, A 14 OUT 52E R ] ( Gemmatimonadetes) \TM7 B FIPERLE ] ( Verrucomicrobia ) B7E—i&

3 e

16S tRNA FE[R 5 b SC R 1 0 2 B W0 oy AR 2 h AR A B h U E W 2 MM F ik 2
U SE g SR P SR A TN, T IR RE R PR A (R AR A A T R4 B
A I REIE AL AT AT A R, T Bl — N IR R SO | % SO P RS S A T e e B v B A B
ARDRA ANE AT ARG B Hb 73 W A= 490 10 v AL B, T EL AT LA 9, S8 T 98 IE ARDRA #9437
S5 BEHLPRIE T 5 R A ARSI 2—3 AN SORE AT R S E , 45 R RIIK A TR — Rl B[R] O R
M52 —HERY .l ARDRA 431,702 A BEPESERE T 85K g 324 /> OTUs, X AR P 5 KR RRAIG, S8 it
XoF 3 AU P WL 53 B A B, A TR 2 L 1 A4 B EL A A [ 33 28 s e Y e i J1 %) R 1l P P4 DD HinfT AT Csp61 7]
VIRl X B IS O A R AR . A, RAR 7 i35 B R 2 1T 1—3 A sk, U RUPHR B - 8 A 325 1)
R ZHEE

TS RPFAR B A S8 20 B VR A — A A TR B9 0 BT, A9 A s T 6 7 B 26 AT Coverage C2 ST e
P e R SCE R/, Coverage C iy, 3¢ B i) 1) SC R @ BB AR R IR S vh A AU R AF I AR R, S R UK,
IR 5 A KUPHR PR 1 AR TR AV 9 168 rRNA JE SO Coverage C BIRT 70% (3 2) , Ui W k4 i i)
SRR SR REA AT DL S W TR AR - S AN TR T VR I 2 AR X — S5 R S i & o i — B0 (BT 4) o tAh, YS 1
Coverage C W] T A DU F W] YS ABIAGIN 2 (1 G2k W de /D | S5 RE S 0 - S AN BRI 10 2R 1

P AT R s, AR YS (19 Chaol 488U (107.25) ,[H 5] (E, ) A1 Shannon-Wiener
ZAEVEIREL(H) JIR AR (0.933 F13.949) (£ 2) ., X AT RE N Chaol $8EUH T WL 420 B HE S 80t
701 Shannon-Wiener ZAREVEFE SN M T Wy R i) 5 5 B, i EL e 7 8 59 B8 5 /i AR B4
FELE R I, Ay F O A M R LU L e sl B 3% 5 iR AR AR I AR T R A . K
FEUE X (FH 1 YS) S5 AEE ™ X ( BZ HZ Fl LY ) FY4H R REVE A A B0 2 R (R 2) X T iE 5 25 ]
R RPHE A K & B0 JE I RO L R R AR P+ 3R b A 6

HI TORFAN TR R0 2 AT BE XSk | U0 PR A A 5k A AL A8 R 7 LR B O 2 e, DR, Ak BT F S A 5 1Y)
RSN B CEE Y . BeAh, 0 TR AN 3 5 WU DR — B 2B S AR AR [ B
ARFGEHPRE TR A REIEA T 0 HAE AT R G T o0, A5 SRR PR PR 398 1) 00 3840 T o A
FEAFEAIEEHE T alpha beta . gamma delta V. ], FRAT R ], BCEEHE T, SR B 1] SR BERG 17146 11 28407
AN, ™A ET 3 AR IFZER 4, H A Pseudomonas sp. . Burkholderia sp. 1 Arthrobacter bpj{lﬁl}%‘%@o
Pseudomonas & T3 il WHYANTE , W2 AR PR TS AN BT 75 1 £ 200 2 — , HAA M A 0 )5 A | (2 i Al
PRI S ATRER IS R a], Han 55U R I SRl 5537 1 D5 W58 1 ALFH(P. ostii) AR 435
WA R RN H1BEH KB Pseudomonas, Burkholderia J& B-Proteobacteria H i F & 0 — @ , 70 A XAk
PR E 5 EAT EEAERDY . Arthrobacter A i REH — A&, T IZAAZE T £3h, B s
ZRRIERFRE Y 0 £ Y X R SR AR A IS 5H S48 (A R R 12T
BEE7) (AR R (1) SERE SO AR R AR A SR A B P2 3 7T i 5 RUPHAR B - 81 1 4 R K A
BT 5 (2) ANAE TCu it fie YS RILY KB T BB T4l P34 i I X — 4551 S50 AR 45 e A —
Y5 (3) R HbIE = X (FH F1 YS) 5E#3E 7= X (BZ HZ Al LY ) R BR -+ S4B R34 B e W A5 TR 3 1T (4
5 alpha .beta . gamma detla V.| ]) FRFFEAT ] IZE R ] , 3K AT fiE A PR A 33K 6 00 34 T R ok A7 A T Rl AR XUPH )
HRBR 3, S TR UR A HU A 58 RUP Il 7 X5 S b T 7 DR B 2 TR VR ) %) 22 55 O S0 i A R T Y
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OTUs AT F ARG KB 07,
4 it

FIHIT, 168 rRNA JE[N FOfE SO AT ARDRA J5ik O ) &2 B T AE Wi S M A AR ERE 50 b 107 iRk
F 0T LABC MR 7 R A it A5 5 BB AR R UK B R B (HR 2R A R RV 45 5 B s 2
FYRAERE S AT, LA DR i iy 1 1) S g SC R P A R B 25K

25 ALY XIS (P, suffruticosa)) 24040 X B AGAR Fr T340 B A REA 11 201 3 AN RIHZ840 5, Hirp
AT T TR 1R ] A SCE R B9 B BE , Pseudomonas sp. ,Burkholderia sp. F Arthrobacter sp. AL &
PR AR [ 245 FHAE Y XY (P, suffruticosa ) 324340 X IR AU AR b 38 40 R AP EEAN B £ 8 B 2R, A2 1E
TR TR,
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