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COMPARISON OF BACTERIAL COMMUNITY IN RHIZOSPHERE OF SOYBEAN BY ANALYSIS OF
16S RDNA OBTAINED DIRECTLY FROM SOIL AND CULTURE PLATE

XU Yan-xia'?, WANG Guang-hua®,JIN Jian® ,LIU Ju-dong® ,ZHANG Qiu-ying’ , LIU Xiao-bing’

(1. Heilongjiang August First Land Reclamation University ,Daqing 163319 ;2. Key Lab of Black Soil Ecology , North-
east Institute of Geography and Agroecology ,Chinese Academy of Science , Harbin 100081 )

Abstract Microbial community in rhizosphere is an important component in rhizosphere ecosystems,
which is closely related to the nutrient availability, plant growth and disease resistance. There are great
differentiations in rhizosphere microbial community among plant species or even genotypes. In this study,

using the microbe DNA extracted from the rhizosphere of two soybean genotypes ( culture-independent )
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and from colony incubated on two culture media ( culture-dependent) as the template,the bacterial 16S
rDNA fragments were amplified with primer set GC-357f and 517r,and the PCR products were separated
by DGGE ,the band pattern was analyzed by Cluster and PCA analysis. The results showed that bacterial
communities in the two soybean rhizosphere were similar, but the communities which were obtained from
culture plate differed with genotype ,and not influenced by culture medium as soil extract medium and NA
medium as well as inoculation density. DGGE results showed that the bacterial species diversity index( H)
and abundance (S) of culture-independent method were higher than those of culture-dependent, which
indicated that the culturevdependent method is an re-choice process. In this process some microbes infor-
mation was enhanced while many of microbes information were lost. Sequence results showed that the bac-
teria of Bacteroidetes , Proteobacteira and Actinobacteria commonly existed in the soybean rhizosphere , and
the y-Proteobacteria ,a-Proteobacteria and Actinobacteria were all the dominate bacteria. The bacteria of 8-
Protebacteria and Bacteroidetes did not dominate in the soybean rhizosphere,but in the culture plate. This

study clearly identified that the bacterial community structure changed after culture ,compared with uncul-

tured , which may impede the research of bacterial community in natural condition.

Key words

YRR LT S Y, Rl 2 R BR i
HEIEREY L ARPR L AR R X
WRPR SR E PR S M B IR PR AR S R G
oA PRy wA e B
WFFERB A [l AE 18] | [F]— A8 B A ] B A 2 2 T
MRERRLSAN ], HAR PR Mg Kot FhZ2R iRk
EHY,

GG FRE— B LRGN R AR A 5
JEA SRR AT LA O TR B R W 1 A
o SRIMTVEZ I AE Y8 SR G IR B rh al B R 1
%, AL T BURESE T E M 0 R AR I, T 5 — 2B iR
PRy , D™ B 1 2 1 U W 2 AR S Y
K&, BEEWEY 3T A S BRI R e, A1)
LHETT A% G 55 37 O vk 1) By , B 4 AFRIE rh 42 UL
4:%) DNA 5 RNA, 537 7K~F _E At B 2R P e v
S MIIIRERZE A . X 2ETT LA HE PCR( polymerase
chain reaction ) -DGGE ( denaturing gradient gel electro-
phoresis) ,PCR-RFLP (restriction fragment length pol-
ymorphism) , PCR-RAPD (random amplified polymor-
phic DNA ) F1 T-RFLP ( terminal-restriction fragment
length polymorphism ) 410 Hoh PCR-DGGE 5 A& &
TERAE RS ) 2z RIS 7 1% i R ]
DA 2 A ] 1717 B0 55 7 51 AN ] ) DNA R Bef 1) 4y
BT ARSI ML R

KRGS HE W ZTAEY) , A 6] R AR G H
REPRAR™ PO e R vE T A AR A A
A2 57, SRTITELXoF A [7] i A 3 R 7 ) AR B i A 2

Soybean ; Rhizoshpere ; Bacterial community ; PCR-DGGE

AR , 4R 1) 2 AR s A 0 A 7 722 A i B AT 4
1 o A, AR ST AP AR AS [5] 5 R 2R R A S F 5 %6
G, % FURIT ST HOAR PR R B 7 5 nl B 20 T R 45 1
R 22 53 , Pk BT AS ] e DR 28 O 50 A9 AR B A A 0 2 3K
IV

R

L1 RIedsrel

EHER T A (FR) A& F 25 Fdeik 1 S/E R
geabE, il R3S 2006 4 5 7 B BB e VA XY
PETTRE X 2208 £ AR L. 0 ~20 em HFZA ML
JE N 20.80 g kg ™' A0.87 g kg 4 0. 31
g kg ' A 22 g kg AL 82.25 mg kg AR
W 8.62 mg kg ™' HALEN 130 mg kg ™' ,pH 5.2,
1.2 REWH*E

IR AR, T 2006 4F 5 H 7 PR 4R
At H 35 Rl AR 25 BT 1Y 3 B Ui A kA T, S S
RUR A4 25 (4 RER) B4 3 R, TR AEKW
R1 BI04 RAE , SRR L BOR PR R R
FETE - 80 CUksEh.
121 ARBR 59 5 DNA iS5 4tk ik
A DNA #2805 % Zhou 25" Fil Watanabe 255 i
Jii . KR DNA % T 100 wL %) TE buffer 7, F H
Sephadax G-200 ¥ Z#rik4lifl .
1.2.2 #RB5 - EAH R 85 % S A& DNA [mfic B



6 1] PRI SE R EARPRAR S I7-5 5 SR AN R 7 404 22 5 LR 5T 911

1 gfRBREFEIA 9 mL ¥ &~ 0. 85% (1) K B NaCl
VW, TR, A 10 72 10 7 B RPRG RS B 9 1
R, H100 WL 2350 AH NA i 8 5 v 144
Bigedk BRSBTS CHEFRAETP R R 3R 15
d, 435I 10 mLL JEE 7K B8 74, WO 4R 200 TR 744 T
B 10 000 r min ' B0 10 min SRR, SR
A 1.2.1 J7 R BUF R DNA

1.2.3  PCR §34 &% DGGE 73 E4540 14 i) i H]
519 GC357f #1517+ XT4HEE 16S tDNA 19 V3 X k47
PCR §"#5"*, SRJH DCode 578 Krill] 28 45 Xt 4 i it
17 DGGE 73 #ro Jir FH (1% 5 A s Tk Jric 468 Jie vie Ji2 Ry
8% ,EVERRIE ]9 30% ~70% (100% ({72 PE5 N 7
mol L™ JR 3 ,40% W BEHc) . 7£ 100 V. 60C |1 x
TAE %P LIk 14 b J5  JBOT BERCE T4 B 22 3300
189 GelRed MR Yk YL (3 20 min, UV & R 50
A SRH] QuantityOne 73 #7814 ( Bio-Rad ) #ff i 4
i LUK SR RO S B

1.2.4 Wy XY FA DGGE 44 , 422K PCR —
DGGE Kl 4R 75 51— 4541 J& , PCR 7 44 52 0 7 23
A (B RAEYEARA RA ) W, iy 5
NCBI #5405 1% DNA R R A7 [m] P51k e 35, i
FE A H BRI AE a9 20

1.2.5 st %t DGGE Bl s 74 , e
Shannon-Weaver ZZEEVEFEEL H = — Sp,Inp, 1 5
HEEE = H/InS FALBEE MRS pi RHA
P it P B — R (0 9 B TR it P Y i A 2ty R
FER T AL FTLAR Pio =ni/N SR Hodn Oy
B ST SE FEWEAR, N O BT AT W b (B 22
F,S SEASRE il b BT A 25 B0 H SR, R B
FHRPFIEAT AT BRI AT
H hitp://aoki2. si. gunma-u. ac. jp/bb0/ BlackBox0.
html W35 EF7 2041, R FH Sigma-Plot 2000 234 .

2SR50

2.1 FREBEFRHEENE

AL EE Y A5 SRR T, 4% Ak B SF- M BTV 2R I
DU —E M 2258, 72 h ARG IR L35 R UL BT v 2
K,3~10 d W AR B, HoA fE NA 1 3Rk
BRI TR R MR (0 s 7 H R PR IR B R R
N, ZHO0FEY . &F 25 REMEBRZ T
pril U=
2.2 PCR-DGGE

AR TZAR PR 38 v AR R AEAL O T 8
DNA Je 28 P b5 i B IO TR 1A DNA Sy A it 7
PCR 34, #9453 2 K/ 230 bp ZE 479 DNA B
(F 1), 54T DCGE 7347,

M

:
2000bp ‘

Sakadbatas

750bp> =%
500bpP»> ==
250bpP> -
100bpP»
B 1 FIHBI4 GC-357£-517r XF T 40 B
16S rDNA 125
Fig .1 PCR Amplification of 16S rDNA gene of
soil bacteria with primer GC-357{-517r
&2 AR AR i PCR ™ ¥ 1% DGGE 45 2 [#]
T, &R 2505 19 A 0 B 5 B AT LAAR 3R 3 b 4 1 77
5 & KR AT 20, ANF AP DGGE &
T A AT 25 5, 0 Ak B R) A7 B A5 AE v B RS
BE B BRI, n i iy ok SRR AR R B 4
PR, 70 K LR PR A 1 Fn 28 1% 53 J 0 3R  hy fL 35 b
Ul B R 2R B o 1 — S 0 A B R A 55 7% i RN R 3R
JEARBEBRKAEMN, HREWA S EEERE N
DL, M7 K AR BRIF AR M AL, an 6 = 25
HRBRAM B RE TR S5 A0 vh, 257 d b AR 1Y 40 TR 7E 85
It B v 3R B R AL SRR, T AE AR PR g R A
MECRAAY R ; WA, fEJE ik 1 SRR,
Z b e f FTARER Y Al TR TE B R b A E W B
TRIEF,IFH KW boc TERIEFR DA K,
Ul B R AR B R 355 35 20 1 -5 4% 7 40 o A s 4



912 KX & B 6 1

WAFTE 22 5% . REIARBRoAR B 37 40 1 5 5 57 Al
W2 HEPESR R H AR S 22 LR 1, R
FE IR AT (0 2% K S M Z ARV AR B0 H I 2
APEEIRI AN o U SR AR R — D e R Y
e, T A i R — Se A M 45 545 B ORI
KA I RUE YIS BBk

Culture-
independent Culture-dependent
soil T N
H L

HA HB LA LB HA HB LA LB

r

H: 4325, L 61k 1 5. AR RERE 10 72 B A ReEE 1077
T TR IR0 N A R 2 R R
H: Henfeng 25;L: Longxuan 1. A Dilution 10 ~2; B Dilution 10 ~3
T Soil extract medium; N : Nutrient agar
K2 REARBRAS: F7 -5 5 57 40w v
16S-tDNA #Y DGGE 8 4r K ii
Fig.2 DGGE profile of bacterial community in soybean rhi-
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Table 1  Abundance , diversity index and richness of bacterial
community in soybean rhizosphere estimated by cul-
ture-independent and culture-dependent methods

AT DNA 42507 Qb3 " e
Methods of DNA abstraction  Treatments
EARARIOL H 51 3.89  0.989
Obtained directly L 50 3.85 0.984
T HA 32 3.42 0.987
THOR IR HE SR IR R I

HB 31 3.38 0.985
LA 30 3.33 0.981

LB 29  3.31 0.983
HA 30 3.34  0.984

HB 29 3.32 0.987
LA 26 3.18 0.978
LB 26 3.18 0.977

Obtained culture-dependent

bacteria from soil extract medium

NA BiFrd bl g i
Obtained culture-dependent

bacteria from NA medium
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Fig.5 Phylogenetic relationships of 16S rDNA sequences retrieved by DGGE with

primers GC-357f and 517r from soybean rhizosphere
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