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Abstract: The development and use of genetically modified plants ( GMPs) has been a topic of considerable public debate
in recent years. The majority of studies addressing potential risks of GMP cultivation have addressed only aboveground
effects. However, recent methodological advances in soil microbial ecology have allowed research focus to move underground
to try to gain knowledge of GMP-driven effects on the microbial communities and processes in soil. In order to deeply
understand the effect of Roundup Ready soybean ( RRS) on diversity of rhizospheric bacteria in black soils, DGGE- cloning
and traditional culture-depending methods were used. The results of traditional culture-depending methods showed that the
bacterial density isolated from rhizospheric soil of RRS grown was significantly lower than those of its parent and other
genotype soybeans( P <0.05) ; DGGE fingerprint indicated that the number of bands of bacterial 16SrDNA, the bacterial
diversity indexes and homogeneous degrees indexes in rhizospheric soil of RRS grown were all lower than other treatments.
Cluster analysis demonstrated that fingerprint of RRS was different from those of RRS-S and Y-S with similarity being only
64% and 64.4% , which indicated that RRS may change the bacterial communities in the soil. The experimental results of
DGGE- cloning showed the sequence of absent band 1 and band 12 respectively were belong to Uncultured bacterium and
phylum Niirospira genus Nitrospira, and particularly, minimum genetic distance of band 1 reached 0.4 compared with other
excised bands. The band 2, 4,5,11 from all treated soil were all belong to uncultured bacterium, but the bands from RRS
released soil were weaker. The study revealed that the release of RRS in Black soil decreased the amount and diversity of

bacteria in rhizospheric soil in different degrees, and phylum Nitrospira genus Nitrospira was inhibited in rhizospheric soil.
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PUEH R B R R 2 i 36 B f LI AR A R T 1994 4EHEH , 7 444 24 Roundup Ready Soybean ( f&jFX RRS) .
RRS il RAFEA- S, FEES Ti Joki( CaMy) #1358 J5 3 742 EPSPS R:[H 3 A 2K SAEH, #E T
BE PR B R KGR A . RRS BLAMELA T 1996 4F, FAl B B B0 0) 9 50 J7 hm® 3% 3|
2006 4Ef) 5860 J7 hm?, 5 2BREEILRVEYIN 57% o PESEiT,2005 43 H ik O 3L R KT 385) 2083.5 77 t, B
SRNFERERKGH O KE, B P EY R oA R 0Bk, 7% 25 R AR 9 5 UR: PR 435 32 AT 3R
FEP . EHRT, E AN xR A A AR BE IR NS, K S TR S EOR D e
Fdete e N el b TR R K AR B A M i AR e

HEFNEYTELN D RERFEG , 5 TIEP Y X R EAER , A 7T REXS T3 542 1R85
B UL E T RER XTI . — ST AE RR B R X T3 A Y X R R B 5 T
BN BoR , HE E R P A M B B B AR R {5 4i 4 37 5 DGGE-cloning
AASS & BT R R B B R K . (RRS) i 375, B 5T RRS X AR bR - 38 4 B 45 i DA &
PRI 2R, B 7E TIRAGT RRS X B+ A S X H A W R SRR, i R KRG 4
WP SR BRI S BORL
1 WHREEER

WFFE b LT R e VLA e /R EE T AR AU AR R S B Bl ( N45°347  E126°22") , Ak J& T I IR KBG TS
6%, SR R7K & 400 ~ 600mm , ToAFHF-44 TR 3. 78°C , F XA AR 2800°C . ik H 30 8 £, ¥ BAL MR
WT AR 44. 1 g/kg, BRA 169 me/kg, HAEBE 21 me/ kg, HAH 218 mg/kg,pH 7.01, FHE/EYI KRS,

2 MRFE
2.1 WREBT AR RS

R HR T 2007 4,35 S AL, KB bR 5 R S (Glycine max) , 735 AP H B 3L R K E (RRS) |
FAAEFEIL N K (RRS-S) R4 42(D-42) AR 46(D-46) M4 K5 ( Glycine soja) (Y-S) o & inFHHE AR EE
10cm BJ5) 4% , 2 A BAE R S B B AR h A HE AL IE FR 28 . XAk 3 BEHL X H i3, 3 IRE A, /D
XA 30m’, 2007 4E7 A 3 B TR EEAEMREMR PR T 5e0E 5, A58 X LI 10 HRAt bk, R AEHE 5
AR B H IR S AN 1 LIRS
2.2 TIEMEHE

KRR R AR I B , B SR 4 B R IR
2.3 TIRANEREE ST
2.3.1 DNA #£E 54k

RS R b 2 BN IR S P SR DNA, BRI Sg H 4T 13. Sml Sl S0l 2 (B
K(10mg/L) #1,37°CF,2251/min #z#%; 30min, Al A 1. 5ml 20% [ SDS,65°C 7K ¥ Hli# 2h,2000 ~ 30001/ min B
O Smin JF IS EIEWLIIA 1:1 &5, 78704k ,9000r/min £.0 Smin, Y4 W, FH7E EIEB P IMALL
HITRYE B TE7K S B AR THE DNA,9000r/min B0 Smin , FIXZE K B AFUIE RD 7 DNA AR

¥ F Promega 7\ &) ) Wizard DNA Clean-up System i3l & (%58 A7280) , ##:/E Ui BAXT DNA FH 32 ik ot
fréiitk.

2.3.2 PCRy"14

glifkJ5 ) DNA {5 FI4H 858 FH 5 |9 F338 F1 R518 #4741, J¥51 435k : F338GC, ( 5'CGC CCG CCG CGC
GCG GCG GGC GGG GCG GGG GCA CGG GGG GCC TAC GGG AGG CAG CAG 3');R518,(5'ATT ACC GCG
GCT GCT GG 3") , W& Z :20pmol FFH15|4,1U ) Taq DNA polymerase,5ul ff) 10 x buffer ( free MgClL, ) ,
1. 5Smmol/L KJ MgCl, ,200pumol/L dNTP( £&:Ff 10 mmol/L) ,100ng FJAEAR DNA , ZAKF 50ul, S5 :94°C,
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4min; 94°C ,1min,60°C ,1min;72°C ,1min;72°C ,7min ;30 ME¥F,
2.3.3 DGGE 43#7

PR P BRI By 8% , ZEMERIBRE ]y 20% ~60% , BEARBINELFIG , AU &H | x TAE [ H 3K
HR, B 60°C KRS ) 20l PCR FE4 AT Sl 6 x loadding buffer F & #ERE#S A FL , 100V .60°C 5514
FH3k 12h ( Bio-Rad laboratories , Hercules,CA ,USA) . HBIKZEHR G , /N0 BUH BRI , BCEEFG B 1:10000 %3 EB
BERYRL Hr YL 8, 20min, SR J5 AEBEE BUS AL T 1T MR 54R
2.3.4 DGGE &4 i BN 5 7

Hi Tanon Gis BEE G ERAL B RGeS DGGE 3 Hh 457 M A BT B AL 38, IR e R R, 7
EHMT T B EARR AL E VI 12 45450, Hop 7 o Z R 400, Hfth 5 o0 B &, # B8 Saman
BOWATTE % #7735 [l DGGE #f , f il H-AE W3 R A IRITEA FIE H 75, 3 H &5 GenBank 3KEU
SESFIIEAER .

2.4 BRI

SR F Excel (2003 ) X0 554 #4740 B K% J5 225347 5 SR A Tanon Gis $E AR 15 4L 22 R Ge %t DGGE &

T 2R AL B RS BE T ORI A DS R IR 2 AR RN S BER A Dsh T Jsh o , HAFKR -
Dsh = Y PilnPi = Y, (Ni /N)In(Ni /N)
Jsh = Dsh /InS

K, Dsh BYHHZET DCGE [ 477 A AL B A B9 5R BT, T 2477 A 5 B8 JU) 38 3k 2% 7 f e T AR R 3R
N, HoA ni TR, N R BT I S AR s SR B NTYSY SRS/ R A4 XA [RIRE it 2647 SR 28504 5 B Ff MEGA
4.0 BRAFESLHEALRT
3 &R
3.1 HIEAEEE

RRS-S i Fr H A R 75 £, 55 11. 41 x 10° cfu/g, T D-42.D-46 .RRS 1 Y-S 4351k 5. 17 x 10°
cfu/g,7.95 x 10° cfu/g, 4. 60 x 10° cfu/g, 8. 10 x 10° cfu/g, RRS 43 %I kb D-42, D-46, RRS-S il Y-S F& 1%
11.03% ,42.14% ,59.68% F143.21% . J57Z0M4E R B0, RRS 5 D-46 ,RRS-S, Y-S x4 B Y5 B e
P <0.05 KPR BE, 5 D-42 R IR EEEBAR LB B EKF . BICF I, RRS BEK TR R 38 b 40
R .

3.2 TIRANEREE ST
3.2.1 DGGE HEi&4#r

Xf 16SrDNA 34 7™ ¥) DGGE $8 4 i /3 Hr Rk 4,
AN b P R) A AR R B AR UM , V7 2 45 LR 4Rl , X
Ui B S 5 BT AR R I 13BN TR AR E , AR AP
W, {HFE RRS JkiE F 3 EB 0 AL BUAR A B R , 457t 1
i 12, X A1 85 RRS X AR br 40 B A &
MAR(E 1),

#1458 58/R ,RRS R PBr L1405 DGGE & 55
VTR BRI S FEHE B0 A T D-42 \D-46 .RRS-S
Y-S, 50 RRS F&K T AR BR T Y0 E 1 2 RE B 1 R FEARER + 8 40 B 1Y PCR-DGGE #4520 1&13%
L. Fig.1 DGGE fingerprinting of bacteria in rhizospheric soil by different

KA A REW (B 2) ,RRS 5 D-46 Hifr 14%
#ie DGGE &% AH UK 79% , I 3 Bl — 7%, X 1 B
RRS #RFr TR FPA S D-46 AR ,/H RRS 1)

treatment
FRiC 2% HF 9% ) BU U ¥ Labeled DGGE bands were chosen for

sequencing
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P - SR BRI 15 SRS 2R R SRR E B S B S BEHE U B T D-46;RRS 5 D-42 71 Y-S AUk 64.4%
5 RRS-S HifE R 64% o X FIAEH RRS B8 TR PRt 340 A K B AE SR S5 P B

%1 TELELBEHE DCGE Ml fHM. 5 HILRMAMN S E bt
bk
Y-S
Table 1 The number of DGGE bands, diversity index ( Dsh) and
homogeneous degrees index (Jsh) of bacteria influenced by different | D-46
treatments | RRS
4b3 R SRR B o AR
Treatment Band number Dsh Jsh | | | | | RRS-S
D-42 42ab 3.73 £0.02ab 0.96 +0.02a 0.64 0.68 0.72 0.76 0.79
D-46 39abc 3.63 £0.06b 0.94 +0.01a
RRS 33c 3.59 £0.01b 0.93 £0.01a B2 R[FELPE Rk GARER 1+ HE4T i DCGE [ R B AT
RRS-$ 37be 3.81 £0.02a 0.97 £0.02a Fig.2 Cluster analysis of different genotype soybeans of bacteria in
Y-S 45a 3.75 £0.07ab 0.95+0.01a

thizosphere soil

P B %L + FRfEIR 25 Date in the table are Mean + SE ; 3%
R 7B IR 5% 22 5 B 3 /K F Different letters represent the
significant difference at p <0.05

3.2.2 DGGE-cloning il ¢ 4347

HAEAR PR L3R40 DGGE B35 R AL B A5 B B LA R, IS s BRI 12 2570, o 4570 1
R 12 9 RRS ARPr T IRANEE BT 578 9 O RRS K5A7H , 4700 245 1 11 Dy HAt K GAR PR L3R4 10
#ei Ity RRS g8y, HAthali o S MR EA il . BARERAFRIEERE LR 2, K9 18 GenBank 1
AIRBNFEPIRER , R 11 B—RARE Y E A Lk, HoAl 10 SR o AR E ISR AT A5 2.3 F 12 JF
%15 GenBank F 5 VT Ji B R 51 5w B[R] — 7 1% 100%

*2 DGGE FHIBIARRBNFL RIENH DGGE HRERNAEH
Table 2 Identification of DGGE bands and deduced bacteria that DGGE band represented based on DNA sequencing

FFe GenBank H #5 IG i, P& R [l —1% BRY

Sequence designation Closest match Strain or clone from GenBank IdentityGenbank Genbank accession no.

1 Uncultured bacterium clone TOO3EQ7. x0 96 % EF430256 GI:129564515

2 Uncultured bacterium clone F_S_03_30 100% FJ471033 GI:217417580

3 Uncultured bacterium clone B_M_04_27 100% FJ470636 GI.217417183

4 Uncultured soil bacterium clone Tc120 — E04 99% AY242617 GI:29134538

5 Uncultured bacterium clone 2A -9 98 % DQ906780.1 GI:117580701
6 Uncultured soil bacterium clone RFS — C70 99% DQ154397.1 GI:73672187
7 Uncultured actinobacterium clone CF2 998 % AJ535736.1 GI;27525481
8 Uncultured  bacterium clone KD4 —106 97% AY218623.1 GI:29027969
? ? ? ?

10 Uncultured bacterium clone cl102 99% EF615021.1 GI:148992169
11 Unidentified bacterium clone Neu4P1-92 96 % AJ518399 GI:25265527

12 Uncultured bacterium clone Hellad03 100% FJ229130.1 GI:209365343

BR2RHT 9 Sb B HAth 11 2578 /7515 GenBank HUCHLHI4HE 16SrDNA J751]—iEeffi i MEGA 4.0 34317
RGEM AT (E3) o 4570 2 F1 3 RIS 99% , 757 8 FIARAT 6.7 12 FAHMIME IR F] 99% , HoAt A7 AR
HRAE 93% LAF Rl 454 4.5.10 .11 SHAHAHRIEIR T 60% GRIZEE KT 0.4)

j# 3 Ribosomal Database Project 182 (http://rdp. cme. msu. edu/classifier/hierarchy. jsp) , IF B§ 7F GenBank
FATCELR) 11 NFEFE 10 NEXKE N, &7 7 BT Actinobacteria 7] . 4&7r 10 J& T Proteobacteria |7]
Sphingomonadaceae J& .55 12 J& T Nitrospira |7} Nitrospira J& ,HAth 7 FhHE M AR 22, TS 3 )BT Archaea
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JRE AR

99 2

60—|:3
L

10
59 Uncultured bacterium clone cl102(EF61...)

43

1

3l —9£ Uncultured bacterium clone TO03E07.x0...
43 |: Uncultured bacterium clone F S 03 30...

91 Uncultured bacterium clone B M 04 27...
21 — 5
97 L Uncultured bacterium clone 2A-9(DQ906)
Uncultured actinobacterium clone CF29...
23 — 4
98 L— Uncultured soil bacterium clone Tc120...
Uncultured soil bacterium clone RFS-C...
Uncultured bacterium clone HelladO3(F...
— 11
60 L—— Unidentified bacterium clone Neu4P1-92

Uncultured bacterium clone KD4-106(AY ...
8

99 6
30 7
49 12

B3 TS 16SIDNA RN R SR
Fig.3 Phylogenetic tree based on partial 16StTDNA sequences

21

46

57

4 itig

ULAE R , 5 R VR B R AL AR s L ST A B & 5 M R TH R B R 352 [ N AP 8 i S v . —
BFE M, B2 AR AR 2R LS , Ol A BT B BORER BT RR B0 H B DNA B YA bEE TR R A R &
% 7% 400 L 2 EOAR R AU A A S RSO 3 Lk 2 H i F BE At B R K F R R A VR L 4
WEEIR IS H R A T S I T L AR Y A H B, I O S B VR S R B R
Nielsen Kay 1 de Vries % A\ B £56 5 76 T3P0 I B S5 2 R AR W4 A 19 B B0 - Bl SR K #6855 43
R R AT A, B R O R A L TRk B BT L R A S B AR R A A
WIBRAREA L I FLAR R AR BB R M 2] R R M A S M i
HER U2 Cowgill FIFSE T %5 5 R Th 48 38 i Rl AL 00 #6177 AR B b M98 40 1 5 B0 1 10 A G, O R R B O D
23% "1 Li Fl Wang F £S5 35 7 Biif BP0 B H B 56 1K S0 TARBR TR E BB ™ . X 54K
LGB SRR 25 A —BH

1 F DGGE B3 44 & 2 , A R L 4 PO IR ME LIRS , 3 BN R4 20 B Fe MR B2, o R % AR o
FRY A 2L R M 0 33 28 3 5 [ Ak 8 ] ) 25 S5 LAY EL 2, 7 A DGGE 5 S el 52 A 45 4 10
7 PR W S () Ak 38 %0 AR s 39 R (T R AR P A S . — SBT3 © 2 L Oy BB L3
B B MM AR R . EAIRIH , F A DGGE-cloning Y 45 & #9757 B %t A DGGE &)
HRUHR) 44 HEAT TR , 45 SR B, RRS [ 5 4575 9 4545 1 (Uncultured bacterium ) F1 4575 12 ( Nitrospira |
Nitrospira J&) , AT LAB#f RRS XARFR T3 Nitrospira JR AN A MGEIER, BT 4 | BT REFRAH, £F
kSRR R 7 1 22 S e O TR R o IEAh, RRS 576745 (54 9) Wl 75 R 1E GenBank 2 | AH UL AL
RIMREL TR , 78 Liang BIBFSE A L8 BB B0, 30 4538 9 FTRESRIE T A TR L sk 2 —FP 4 RRS Fil
T2+ 30 & A R I K

TREBFFEN RN, 5 VR XT - S5 E TAE 0 7 A i0 S0.35 ) IT Al S 9 PR AR 19 A T A A
HIBOE R ek PR A A W2 A B TR 2 o Kremer BFSY TH B H R A AT SES K TR R4
WYRA X B, RFTER R DWW P A E B RIOEEMMBAKIES Y, HTRERMEDE —E ¥
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W o A SORI RIS SR 3% 5 DGGE-cloning I JF 45 & B 53 J 149t RRS AR AR T AR s 398 40 741 ) 250
B, MEFEAR T TR SR, X TR ST H R R R E MR RER RS W R D WARER. B
R A i T — 205
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