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Abstract:
soil in wild and cultivated conditions were studied by means of PCR-DGGE (denaturing gradient gel

The bacterial community structures of Cerasus sachalinensis Kom. in topsoil and rhizospheric

electrophoresis), and their differences in the rhizosphere of Cerasus sachalinensis and other neighboring
plant in the pristine growing conditions were also analyzed. Partial genes were amplified from soil bacterial
community DNA using 16S rDNA gene primers. The diversity of PCR-amplified products was detected by
DGGE. The results show that the bacterial community diversities in Cerasus sachalinensis rhizospheric soil
were always higher than in topsoil of both cultivated and wild conditions, and higher in the cultivated soil. In
pristine growing conditions, the specific bacterial community structures were formed in Cerasus
sachalinensis rhizosphere in the courses of plant growth and development. However, the rhizosphere
bacterial community diversities of Cerasus sachalinensis were higher than those of the other neighboring
plant and the control.
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PR R BE NI E S, Rk, X AR BRIEY
(RRE T 25 R I 90 A B T 0 A AR SR 5 ke . B
A, A SRR LB AR BR 1l 2R P B v 445 4 A AT 7 W 1)
FEL A O, ) o B AR AN TR AR R R
R BRIV BEVR S ST R B H . AR
HF]F PCR-DGGE+: AR 7t B A= F Ak 1: AR b 1L R 2
FRIVRR o - 98 01 T 5 225 A0 TR AR AU DA B B A AR Ak L P
AR B 55 3 A B 95 HE 0 AR B 2 TR) 4 v 22 S PR 1 22
Sy NS ARG LA AR S R B AR 1 AN R AR 208
PEVEAN B2 41 2 2 K40

1 MBS RE

1.1 ikt B RN

S 2R AR AL LA R SR AR XA T TR AR
MIEREILX (N 41°24', E 124°17"), ik 512 ~
546 m, P JE 20 ~ 45°. S5 JE T AR IE SR,
S FEIKE 800 ~ 900 mm, ¥R E 6.1 ~7.8 C,
SETHEM 156 ~172d, T NEE L. HALKIL
WA A AR R AF, BEAL A 8 B AR 5 A B
N KEH (Quercus mongolica).

R AR AL LA LR SR AR XA T I T A T B
kK2 ARG FE L (N 41048, E 123°25"), i

K 50 ~ 60 m, J& T~ 52 2= KR M {149 38 3 AR 2 1 1 iR Y
KB TES R, 44 FKE 530 ~ 680 mm, F )5
7.0 ~79°C, &FELHEML 153 d, Ik
To BRI ARICILE 5 FAEN, K RLF, PREE
1 m.

1.2 TIEHRRE

T 2008 4 8 F FAJHEAT RAE IR EL LIS X N A=
KA AR Jb L, RAEERTRR SR =, 5"
RE 1em 13, RAMNAERE. HE 1~5cm
TCHEN R LERE S ARE L, REZ 30 cm (R A
E£h XD HGERARER S mm JHE N 1%
FESONARBR ., AR R 7 VR EEFE R AR B 3, DA
6] — 1l 3 B TR A A KA A e R 3 (ck),
SIBENLRAE 6 R AR AL (LA AR Br 3R 51 1E N — 1
PR A GTENTLRHM A SR, AR RAER
). M & RS BRI s, d 2 mm )
IS, AE-70°CARAE & -

FF R A AR 3R )2 - FIAR B - 40 B8 % 45 4 22
SEWF AR 3ERE Sy WT. WR. CT il CR, A TEF
A2 ZR Al L P ] G A R 55 A B AR o L A R R VR 4
Py 2 SR 7T R R 3R BN ek Cs AT Qmo H3EFE F
Je HLFEA TR R WL 1.

=1 il DR R R EEAREEMERK

Table 1.  Soil samples and the basic properties
. AHLB &= o N N
P T R ” feke™ BRRE (mg-kg) AR/ (mgkg™) A e/ (mg-keg™)
Soil sample P g. & Available N Available P Available K
Organic matter

FARIIEREL WT

. . . i 6.48+0.06 16.65+0.33 32.67+£3.28 7.43+0.87 91.76+7.29
Topsoil of wild Cerasus sachalinensis
AR ARIEL AR R - WR/ Cs
Rhizospheric  soil of wild Cerasus 6.61+£0.03 13.96+0.13 19.83+2.02 6.74+1.26 61.62+6.54
sachalinensis
A ARALLEREL CT

. . i i 7.25+0.07 25.68+0.37 140.0043.50 209.22+10.33 112.42+8.58
Topsoil of cultivated Cerasus sachalinensis,
FR AR AR R L CR
Rhizospheric soil of cultivated Cerasus 7.43+0.04 27.84+0.51 159.83+10.69 227.3049.09 172.10+£8.94
sachalinensis
X RE A+ ck 6.83+0.05 19.34+0.60 28.37+4.14 6.94+0.09 65.13+4.66
FERRFR £ Qm
Rhizospheric  soil of wild Quercus 6.74+0.06 17.88+0.42 31.35+5.36 7.2940.73 61.04+5.37

mongolica

1.3 TIRMEE[EZH DNA BIHREY

FRE i 72 2 B Zhouw S5 75 v R I 53k o B
BL0.5 gh3ERES T 2 mLE L& T, A 1000
uLDNA#ZEHbuffer (pH 8.0 100 mmol/L Tris-HCI,
pH 8.0 100 mmol/L EDTA, 100 mmol/L pH 8.0
sodium phosphate, 1.5 mol/L NaCl, 1% CTAB), T
-65~65C [ ZUfl 3 U, £ 10 min, 12 000 r/min,
FRE O 10 mine PLUN IR 2 #5r HEAT

(1) EyEBIAN 0.2 f54&F KAc (8 mol/L), K

¥ 20 min, 14 000 r/min, 10 “CE.0» 20 min. Bk
7, N 0.5 54K F PEG(20%) A110.1 %4444 NaCl (5
mol/L), YBZ) 5 ZiEiE 1 h, 14 000 r/min, =i &
L 10 min. 2% B3, I 500 pL70% BRI,
BT 4 CUKH.

(2) ULIEHER4> N 800 nLDNA $2HY buffer, 1
5], AN 50 uL & HBE(100 mg/mL), FEIRES], T
37 CHRBILA 1 h, JIA 200 uL20% SDS, FEhjie
A1) 65 C/KIALFE 30 min, FEFE 10 min E TR
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—K; 12000 r/min, ZEE 0 10 min. H_EE, 0
A 0.2 54 F KAc (8 mol/L), VK#% 20 min, 14 000
r/min, 10 C & 20 min. BB, IO 0.5 5 R
PEG(20%) A1 0.1 f%44F1 NaCl (5 mol/L), JRE) )G =
JEJCE 1 h, 14 000 r/min, ZIRE L 10 min. 3%
&, N 500 pL70% 2 FE3R i 10 min.

(3) BHe “(1)” M “Q2)” TR 2 FERIE
JaFE oy HIWCEE, 14 000 r/min, =R B0 10 min,
W W 5 B AR T 20 min, Z2» BN 450 puLTE
WiE, A IF. IMNEERFIN V GRAIE) : v CE) :
V (IXEE) = 25:24:1, 747921, 12 000 r/min,
FIREO 10 min, BUKA, FIANEEE V (&
) :V CRIZEE) =24:1 #lif&—i&, 12 000 r/min,
FiRE 0 10 mine HUKM B3, A 0.1 AT
NaAc(3 mol/L) ¥ 0.6 AR 7N EE, IRE) G
F = B UTEE 1 h, 14 000 t/min, % 20 10 min.
7 b3, YTVE 500 pL70% ZBE ¥k, 14 000 r/min,
FEiRE 0 10 min, WF O S EH AT 20 min, 50
uLTE ¥ DNA, -20 ‘C NRAE. FI I AR B
FE KA I ER HL (1) DNA Fi, fH$E DNA B0 H K
Z£ 5. (BioDev, Beijing) A7l & ikir4lifl .

1.4 DNA ¥ 59 PCR /&

DLYH B A DNACN AR AR, FH 40 B i FH 51 #9341F
GCHI907riEATH 1Y, U595 440 bp GC ¥,
H o & 4 B A~ (5°-CGCCCGCCGCGCCCCG
CGCCCGTCCCGCCGCCCCCGCCCG-3%) AI(5°-CC
GTCAATT CCTTTRAGTTT-3")!"*), iy FigA: T4
k=g

PCR % 3 # FIPTC-200 PCRX (Bio-Rad), /N
R NS0 uL, Wik R:95 C AR PES ming 95
‘C 1 min, 60 ‘CiB’k1 min, BMEHR FEL C,
#E10 & 95 C 1min, 50 C 1min, 72 C 2
min, fFF20 K; 72 CLEM10 min. F &5 R 1%
(1) 3% g W e Joe i3k A7 ARG
1.5 546 B RERT FR ik

¥ HDcode ™ (Bio-Rad Laboratories Inc, USA)
KFPCRJ N P2 HEATDGGE S M o R 6% 5 1A 45 ik
file B, i 25 AR PE TR BEYE B A 30~60%. PCRj™
YIAEFLINFE 40 uL, 7E 60 CHEIE, 180 VHLE, 1X
TAE *HL¥K 6 ho H¥kEE K5, f# H GeneFinder
(BIO-V) Jebi g et 30 min. F| FBio-Rad#
Jie % R Gt AT IR IR .

1.6 BREERN D

Bt 13 DGGE & ¥ % F Quantity One ( Bio-Rad
Laboratories Inc, USA) #4742 . FIFHDGGE
PRI 0 50 A 8 U B30 3 5 v 1 40 B BV 4
P2 AR BN S BEFR 3. ZFEPER R R,

THRL K FFR

AW EF: FRILERIRMEAFELENSHEESH
H=-X (PiIn P;), H: 1 Pi=ni/N, ni A5 i o
NCA Z 7 BT 7E JK T8 [ B s W s B 2 R . 35 5] FE 4
BHIFR, J=H/InS, HASHFEMHIZME.

2 ER55MHh

2.1 FESHEERICLUERE T MIRFELAOHEE
B

TE I 0 B AR S AR SR A T AR b L A R R AN
MR bR A B RE VR 7 T 2 FEVE e i, L IRA B )
DGGE R8BI J R K Hrin &l 1 F1E 2 Fros s

HEE 1 AT, 4 AN EKOE 4 SR AR A
E—EMER, BAESRE KRS RR R+
BEAWEATE R TREL, ZREEEE (WD M
YIS E R () WAATEMFE#MAE (R 2), HAME
ZREME LR R R PR 3 B (H=2.552), 51 LL
AR R (J=0.996). AW, TiLFE4%
PEIE SR BF A 26, ZR A I VAR s L 338 40 18 B VA 2 #F
P TRIZ L, R IR E 2 et s TR A
T, (HIEIEEAR, U0 A AR b L AR B A B
VR, NGRS hh, B A AR
AT R R AR PEAR B LA % E R RR A 4 25 8,
Zalr 8 NEF A LIRSk 7 11 AR T IR
H, HRZFWHN4DFEREAER.

1 R Ib WL R EFRPR IR A E A DGGE 54 EiE
Fig.1. DGGE profiles of bacterial communities in topsoil

and rhizospheric soil of Cerasus sachalinensis Kom.

B AR 5 R B AR bl P SR 2RI AR B L 39 A
DGGE 184 ElE R K50 (UPGMA)Y R (KB
2), 4 A LIERE R I N RRERE, WT Rl WR RN
—FPERE, CT A1 CR N 7 —Fhgede, AHALE S
N 81%F1 82%, 1 B A 55 R85 P M IR B3 B AR A Ay
T7%. i B A K A 558 0 - 38 1 T 1 B T 4 P RS I
K, M EAE K IR T 20 0 B V& S5 i AR =, AN )
AR B SR B R T 2 A AR AL AR R A
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2 FESHERILLBREMRIRLIRME DGGE BEEFAIRMNFTHE . SHMBRRIISIERY
Table 2 Detected band numbers, Shannon-Weiner index and PieLou index in DGGE profiles of wild and cultivated Cerasus
sachalinensis Kom. rhizospheric bacteria

Ff AR B Sf i RO S ZRMERHH B R %D
Sample Detected band number Shannon-Weiner index PieLou index
WT 11 2.383 0.994
WR 12 2.475 0.996
CT 11 2.384 0.994
CR 13 2.552 0.995
077_080 085 090 095 1.00 AHPEEL I, ik BA A (R A AR B 438 1) 4 B A U 45
WT HEAF, FILLERRAELERKEEEBBR T
- R GO RSB 40 B 4L 5 PR A R 8
WZEFWR .
WR Qm Cs ck
0.77 !
2
CT g
6
0.82 7
8
CR g

2 RAWBREFMRFLIRBER LD
Fig.2. The cluster dendrogram analysis of bacteria
communities in topsoil and rhizospheric soil of Cerasus
sachalinensis Kom.

zzﬁ%ﬁkM@E#Nﬁﬁiﬁ%%ﬁ%ﬁm
3

o JiR s A 5 AR A L PR e FERD L At AH T8I
TP (AR B - 158 4 T B VR SRR AR 29 Sl iR AT o i, L
AN DGGE fREUE I KRR HrinEl 3~4 P
7N

HHE 3 BIAT, 3 ANkl H 4% B A B 1 A7
E—ERNESR, MR HmE L EmE, Likh
FERS AR B L, ZRAG L PEAR bR 40 B sk iy Bl b o e
A 1. 24 3. 64 7. 8. 104 11 33 MREMILS,
& 5+ 9. 14y 15 NXTIEAIFEM LG, Mk 4
A2 ARACUERE, 400 13 AT RRERRE . IR
3 MATEH, & TIERESZ RN S R
B FEAE AL (36 3), Hdxh R 2Rk 5
FE AR AP & 10.45%. AT 0L, ZRAG 1L PRTE BT A 261
R B 40 B TR 2 RE AR T A R A K R
SR FEAH QP S5 A ) FE A B AR B 1338, T A2 T R
TR M B TE S5

5 A4 2R3 b P St R A R At A A R AR B -
B DGGE R8BI R Ko (UPGMA, K
4) FW, 3RS IR AP OCERE, ok A1 Qm
FON— MR, MAMEIS 90%, 1M Cs J8 %A —Fhik
B, 550 W RTNE AR o 1 38 F 400 T e 5 45 R R DA

B 3 B4 RICWLAES 3 B H b A8 SRIE AR PR L IR A
B9 DGGE 54 &%

Fig.3. DGGE profiles of bacterial communities in

rhizospheres of wild Cerasus sachalinensis Kom., the

control and other adjacent plants

0.63 070 0.75 0.80 0.85 0.90 1.00
Cs
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Qm

4 FERILE S 3 BAE b H S EIR IR LIRAE
BEDHh

Fig.4. The cluster dendrogram analysis of bacterial

communities in rhizospheres of wild Cerasus sachalinensis

Kom., the control and other adjacent plants
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Table 3. Detected band numbers, Shannon-Weiner index and PieLou index in DGGE profiles of rhizospheric bacteria of wild
Cerasus sachalinensis Kom. and other adjacent plants

FEd: Sample AR ) 2% A B S Z FEME$6 40 H Shannon-Weiner BISIREAR 0 J
Detected band number index PieLou index

ck 13 2.559 0.998

Cs 10 2.292 0.995

Qm 12 2473 0.995

3 11 8

DGGE 2 — P b Jd A ] 52 1R il ol A= ) A 7 45
I o P S T7 1 . AR RIAZ AR ARZ 1
X B AR R b A AR (X - S i B R S M AT T
AR TT, OB T IR 25 A T SR B L AR B 1
MR VR S5 I 22 S, DA S AR AR AR PR S o
0 Atk A AT R AR B - R A T VR S5 A 22
VIR T R0 L PR [X T SR 41 1] 1 7 &5 A0 2H RO
Mo BRTE, AEAEE. HBIREAE FRR LA
SAEY RN LI B A — e s,
A KIS AIE Y R S R, LR R
Wi 5571 o

Gelsomino®5 ! X i Ffrbfy vb 158 - A0 15 F HoAh +
BRI FIR A, AHE SR AL IR B R Y
PR AHEFLARAEST, A A A KRBT AR 30 LA AR
X b BRI VR AR AR . R, K2 HOF TR
B, AN[E IR EE U E B TR SRR TR, B ALK
ISV FAE AN [ J2 1) - 338 30 555 v 40 T e 9K (1) 45
R AR, GriffithsZEUO0% 0~20 cmiF
LR IR R IR S AT ST, RIL 0~5 em
T EMAEYR 2 e R, BEE R R RN
AL R TR BRI AA a2 RS B A
F RV, WRERHAEDEE > FERRHEYHE,
MR BR RN B R o AR RIS AR SE TiX — fi, fEARALI
PERR RE P AR ER PR L3, 4B 7R 102
BN ETRELE, B4, A—EKHET
AR R AR X () L 3 40 BV A f AN R, R 5
U813 5 %f # JK (Cucumis sativus L.) . % i
(Lycopersicon esculentum Miller). 4:1¢3%(Medicago
hispida Gaertn.)55 7 /™ Bk 3 i Bl b bl 4 40 (R B 5
K, A FEEYAE HR AR PR s s, g
EHE FIE MR B AR, XARE2H T
BB R E AR R AW 51 20, R &R ik
VIR e T AR PR R R Fr L, B
K EIAE, A F R E 2R 8 W B A E R
PRowA M va it . AR R, AR
LU A AR o 2 A V22 R RIS T 080 IR AR R R 0 T
R0 EAH S AL A AER, BB R T R R
B 4 BT FHE V% 25 ) o 1A 1) 20 T Vs 5 ) 2 2 T A

THRL K FFR

WRARAT N BARR WIS, TR AE R A A EEAR
WL RE A BRI o AR SR A TR AEAE B AR A
Bk BT 5] AR RGN Bz R . Uk,
FERRRRAE b, B2 MRS FOAR ISR B A 0t
VE AT R R AT W SN N i B R R ) FEG
SRR S

PEAMR IR DGGE EHE H 2t (K 8 H L o B Ao
J3E Fr A ED 2 A5 AP 20 A 28 LA [R] 3R o P 4 7 X %
FEZERVE, BAESRE R, £Z L 5RER
L2208, BLRARRIPR G T AN [ R A - 398 2 18] F) 240 1
X AR RS PP SR EAN TR, 3l 38 4 A v 2L 1
ZRA RS LA RHEE SR AL Bk
TR MAF K 3R A %, X Ee A3 W] RELE A AR bl
PR FRE T B rh i T B A 6612528, (BB AT
Wi A5 BE DA K G 1A 2 3@ AR AT R I A Ay Tk — 2
Wt.
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