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Abstract: The study of gene flow is one of the most important part of assessing the environmental safety of transgenic crops. In
order to determine the frequency of gene flow from glyphosate-resistant transgenic soybean to nontransgenic soybeans in field
condition and provide evidence for formulating security procedure of transgenic crops planting, we planted released cultivar,
semi-rampant landrace and wild soybeans around the pollen donor at six different distances in eight directions. The frequency of
gene flow was obviously varied with evolution types of soybean. The average outcrossing rate was 0. 01% and 0. 45% in
164 449 plants of semi-rampant landrace * DPZ722’ and 70 612 plants of selected cultivar * ZZHO15’ ,respectively. There was
no gene flow in 195 088 plants of wild soybean ‘ YDDO80’ . Analysis of variance showed that the rate of gene flow in different
distances and direction were significant. The gene flow frequency declined from 0.03% to 0.001% with the isolated distance
increase from 5 m to 29 m. Most of the gene flow occurred under the tuyere. Taking 1% as the threshold, the frequency of gene
flow under natural condition or random choose 1 000 plants to test were lower than 1% ,which can be ignored.

Key words: Genetically modified glyphosate-resistant soybean ; Gene flow ; Distance ; Direction

SEIEDUEMI R AL 10 24k, R 1 AR LA B
41000 73 hm® DL [ BERBIE . %2 2011 41, 23R
TR 2 B DR VE R 2 20 Fofr, B B TR &1 36 16 42
hm?, 5 S BRAEPI R SRR 1%, KRG
R EY) SRR A4 SRR URAEY) , 2 i 5L R R
AFRE ferm HET T AR SRR AOVEY) o AR [ Al
HWHAR N PG (ISAAA) BB 4814l (hip 2 //
www. isaaa. org/) g7~ , 2011 AR BREEFL R K S R iE
TR 7 540 J7 hm?, (5 S ER % 3 K AR 9 Floke . 1 A

YrF8 B #9:2012-04-03

(1 47% | fie F B S . TR AL RS
SEN K S, B EPSPS JE R R w5 (R H ) K
. ( Roundup Ready Soybean, f& X RRS) A9 i A
&

H 1996 4 LI TR FE T AR Rk 1
HE TR AR IS T HE 1 R 4 R 2 8O PR H gk
% EPSPS JEH KL, [HI , JF Rt 5L K K L i B 5%
LRV XSO FE FE) FeRE R T R EEE X,
AL PR A% 2 2 ik TR AR ) 22 4 P Al i) — 30 o 22

ESTE LR TR/ R ZIREE 2 2 H BOR TS (20112X08011-003) .
E—EFB T XA (1986-) , L, FEilfil L, BF 5L 5 18] K SN FEEIZ I . E-mail :liujie7386@ 126. com,
BIAEE DRI (1963-) , L0, AF5E B, 1A S0, 3238 AT R B3R N BRI IR S5 A IAFSE o E-mail : giu_lijuan@ 263. net,



518 K & B 2 4 1

CLA 5T H 2 /E Y i) A1 IR 38 R R RS 0T 9 45
BRI, RIRVEY R —VE YA R 2 BB R} A B 3R
BEAI T RE R I AL %, HLIEEAS AR T REAF7E 22
o R FEED AR 7 M AR 5 S NN 2 ek
HIBIF 5T 2R IH , A1 5 35 DS 1) S ds B 550 6 m
VR 2 R UR T 3 Rl A B RN 22 R A
SNSRI RS 2, FE R Y &k A2 78 3 m KA.
FI % bar 3K 3T IR 50550 K R A, AR 6 3 X
HEVEARTE RNZR,5 m N AR R SR RS L]
B 12.7% ™ i) N [ A A 0 B A R 1 5 PR TR R
F0~0.67% ",

REEAF &I ARG, BRI R &
OB =8 (HIA ) b, AR A A X E B A KE
O o BB TSR AE S IE I R Y JE 50 m
FBL N R AR 7 A KR Y-8104 38 a5 X e gk i B 41 K &
FAELIG T A B 5 75 = B AT PCR 43Tl , &
PIEERS AR 1 4 BB R /NT 0.01% . X
AT R ARG SR VT T ) AR BB B RS T AR R
T A T T AR FE B B 3 R K e
Pl 42 3 a Mot it vy 90 2 o 0 A7 3 7R 2 5 A
PCR #il, J5 AR P A 2 B0 B H s 6 IR K A
o T BT A X G TG DR VRS AF 9 1 oK DL AR .

AW AR A I HH B, EPSPS 3K K
R 3 B R R A K 2R K R TR A R 32 Akt
B TE FARFRIS A0 T WF T o s H G 56 K R 1)
G RN R G L RGO . B 76 WG % EPSPS
FE PR R G ARy 1) AN [ A 4 28 78 K o 1) 3 PRHEE S L
R HFE R R R R e 3 R K G A B R
HAR LR

1 #MREFE

1.1 #

HEARR R S5 A R 2B B S, EPSPS %
K &2 RRI, 53 4h 3 Fh 25 # 52 fK b kL ZZHO15 |
DPZ722 #1 YDDO8O0 ¥ 1146 4k 25, fbiAphfeHis 5k
K& RR1 & B fz, Br B K, |WoRLE R
13.9 g, ZWRM L ZZHO1S Sy L7 BB K H
Bl s DPZ722 Sy & Az 7804 o iz ot 5 B A K G
YDDO80 & A= R T iy K57
1.2 ik
1.2.1 w3 R4 R B iZ A5 AR 0 R LA %
2R T 2004 AEAE A T IERE 4 D2 AR R,
LA EPSPS K2R K& RR1 N A6 K5 FLEE R {44, b
RN 4 m s, ZE T ZRJE (NNE) R AR L
(ENE) . &R A 7 (ESE) . F§ %<’ (SSE) . ¥ 754 7

(SSW) P4 Py g (WSW) \PEPE It (WNW) Fndb vh b
(NNW) 3 8 A4~ ] 43 15 6 AN AN [ i g 1E 5, B
HuG a3l 5.7 .10 14 (19 129 m, Fifl 3 17321k
AP I DU 100 m LI TR G RME (- 1) .
5mAMTKAN T m,7 m AF7K 1.5 m, 10 m Zbf7K
2.3 m,14 .19 f129 m 2478 3 m, #1510 cm,
BAGRURL A%, VR RERE W0 4 0 A1 RLAE A AR I8, 1%
BABTISCR SZ AR B, T UAERE T H 6], W50 8040
PR, SRR A HE N C 42 AN ALK, (H
TR AAM B RRI 5 20 i — 219 PCR At
PR %38 Bk

“ @7 RAFERER Y ZZHO1S KRR A7 R AR R EAL ) DPZ722
bR - TARRIERIERE S 0.001 ~0.01% [ ZZHO1S, “ @ {3k
FENERF A 0.01% ~0. 1% () ZZHO15, “ @ " R F I [N AL R Ky
0.1% ~1% %) ZZHO15 ;“ a7 AR FEFELINERL F Hy 0. 0001% ~ 0. 001%
i) DPD722,“ A7 R ILFEFL N 0.001 ~0.01% [ DPD722,
“ @” :Gene flown individual of ZZHO15;“ A” ;:Gene flown individual of
DPZ722;* + ”indicate 0.001-0.01% gene flow frenquency of ZZH015,
“®”indicate 0.01% -0. 1% gene flow frequency of ZZHO015,* @” indi-
cate 0. 1% -1% gene flow frequency of ZZH015 ;“ o” indicate 0. 0001% -
0.001% gene flow frequency of DPD722,“ A ” indicate 0. 001-0. 01%
gene flow frequency of DPD722

I HEETURERZERERERE S/ E

Fig.1 Degination and distribution ofgene flow
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Table 1

Primer sequence and length of production

TRy 4

Detect target

CIL/E 7

Primer name

Elk7)e2]l

Primer sequence

K
Production length/bp

SR PR 5

Accession number of Gene bank

CaMV35S 33+ 35S-F TACTCCCTTACG TACGTGGAG 165 108076
CaMV35S promoter 35S-R CCATCATTGCGATAAAAGAAA
NOS # |7 NOS-F CATTTGGCAATAAAGTTTCT
186 108076
NOS terminator NOS-R ATTTTGTTTTCTATCGCGTA
AT CP4-EPSPS CP4-EPSPS-F GGCACAAGGGATACAAACC
313 AB209952
Agrobacterium CP4-EPSPS CP4-EPSPS-R ACCGCCGAACATGAAGGAC
BESE R IED LECTIN-F CTTCGCCGCTTCCTTCAAC
436 K00821
Lectin gene LECTIN-R GAGTCCCGTGGCAGCAGAG
R2 AEEKEBIERERNASHNEBERLER
Table 2 Comparison of gene flow frequency in different growth habit types
ZARZFR [TBAI= Ky FEY ¢ SEZEMAL bRl E S PR RREL TR & 1000 A7 Fp TR 2
Acceptor Total Purple stem Positive Survival Gene flow Gene flow
name individuals individuals individuals individuals frequence/ % frequence/ %o
Z7HO015 70612 335 319 319 0.45 0.6
DPZ722 164449 20 19 19 0.01 0.4
YDDO080 195088 0 0 0 0 0
31 Total 430149 355 338 338 0.08 0.2
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Fig.2 Gene flow frequency in different directions
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Table 3 Meteorologic document of Shijiazhuang from 20 June to 10 July in 2004

ap TR T TRRE T el T e .
Month/Day o /% P direction Month/ Day o /0% Jmes-! direction
6/21 27.4 68 1.6 S 7/1 22.8 84 2.2 S
6/22 25.8 65 2.2 NNE 7/2 28.4 66 1.9 N
6/23 25.1 79 1.6 SW 7/3 29.5 65 2.6 SE
6/24 24.5 78 2.3 N 7/4 26.7 77 1.9 N
6/25 25.9 76 1.1 S 7/5 26.5 68 2.2 N
6/26 27.2 78 1.4 NNE 7/6 28.6 61 1.6 NNW
6/27 29.0 71 1.7 SE 7/7 29.4 62 2.5 NE
6/28 30.5 66 1.7 NE 7/8 27.9 70 1.5 NNE
6/29 25.4 92 2.5 N 7/9 26.1 79 2.2 NNE
6/30 19.1 97 3.1 N 7/10 26.5 81 1.6 SSE
RITIE 13 4, KT AR R SECF NI RO MRS ORI [ I B4 89002 53, 00 MAS 6 55 01 1
oA 2 FAUT A (RPIRUm) ) Mo b s e s A ok
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RIS BRI 7 [0 S5 34740 B B2 L EE R
(F4) 705 Fh ZZH01S 8RS %A 7R 7 J o] ] $ Distance/m
ZS A, & A M SRR DPZ722 HEAS TR IR S 4% B3 AEBEEESHEREERR

T RER R R SRR R AR R = DL Fig.3 Gene flow frequency in different isolated distance
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Table 4 Variance analysis of thegene flow frequency of different growth habits type in different distance and direction

ZZHO15 SRR DPZ722 i3 MR A
75 SRR H i
Flow frequence of ZZHO015 Flow frequence of DPZ722 Total flow frequence
Source of Degree of
- Epiy FAH oy FAE Iy FAg
Variation freedom
Mean square F value Mean square F value Mean square F value
7511 Direction 7 0.0008 2.9*% 1.50E " 1.73 2.30E-05 3.2°
#i % Distance 5 0.0007 2.4 5.10E77 55" 2.10E-05 2.8*
%24 Error 35 0.00028 - 9.10E~% - 7.40E-06 -

FRFEFE0.05 KT 2R, T AUEIE0.01 KT 2RI B E,

* means the difference issignificant in 0.05 level, * * means the difference is extremely significant in 0.01 level.
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