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Abstract: With the fast development of biotechnology, many transgenic crops have been developed and are
in the pipelines for environmental release or commercialization. Crop-to-crop transgene flow from transgenic
to non-transgenic rice varieties will affect seed purity of non-transgenic rice varieties, which might lead to
unwanted biosafety problems. To assess the probability of transgene outflow in rice (Oryza sativa), gene flow
experiments were conducted at two confined biosafety experimental sites in Fuzhou of Fujian Province and
Sanya of Hainan Province, with the field design of alternating rows of transgenic rice lines and
non-transgenic varieties. Three transgenic rice lines containing two insect-resistance genes (Bt/CpTl) and
their non-transgenic counterparts (isogenic lines) were used in the experiments to achieve high levels of
spontaneous outcrossing. A hygromycin resistance gene tightly linked with the target transgenes was used as
a selective marker for identifying transgenic hybrids. Based on examination of 70,056 geminated seeds, we
observed low frequencies of transgene outflow (0.275-0.832%) under cultivation of alternating rows between
transgenic rice and its non-transgenic counterparts. This result of low crop-to-crop transgene flow in rice at
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such close spacing can provide scientific support for the safe use of transgenic rice in terms of “contamina-
tion” of non-transgenic rice caused by pollen-mediated transgene outflow, if certain isolation measures are

taken.
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e 5 DRV A= O 5 R T P R e R 2 S DRI A 9 )
AW, BRI H — A E R R 24
Sk T B LIS (Huang et al., 2002). {HE, #
FE DAL ) (%) BA B R TRORN 7 il A A2 P s S T At
S B IR 9 = 4 ‘22 4 (biosafety) ) B8 F A K 9%
JF (Ellstrand, 2001; Snow, 2002). 13 A4 4% 4418
AR 20 1) I i A5 i ERT e A 2 30 e e Ay A A
T AL R, N A Ik DR A 4 36 itk 3] S| 5 56 DR AR 4
(crop-to-crop) Jz o B A= 3T 2 B (£ HE Y 5 2R A
(crop-to-wild)? LR iR — H R ok —
ZH R )G - (Elistrand et al., 1999; Stewart et al.,
2003)?

AFF T i DRI TR B L A ) AR A R, ) T
i DR AR 2 56 DR ) 1) 2 4 ) T R AT A T
M S TR 5 DR SR 1 T gk S JLAi e,
LR IR AW 22 A 5 — 20, RBE N i BE A
V9 1) A 558 B8 TORN 7 i e A 7 B 4L 06 B R 22 2K
P& SZ ¢ (Ellstrand et al., 1999; Lu & Snow, 2005).

/K #E (Oryza sativa) s — F 3F 5 52 [P & 1F
W, A N S DR AR e AR R HLAS I D) A
(Tyagi & Mohanty, 2000; Huang et al., 2002; Jia,
2004). HHr & & th 7S A RHR I B RK
T AP (Huang et al., 2002; Jia & Peng, 2002), A
B S R TR A B P kAT PR 2 4 AR
S5 (Messeguer et al., 2001, 2004; Chen et al., 2004;
Huang et al., 2005). BB A EA— AN REAT
HRLRE R AL A I E K (B, Ghareyazie AN il
) o ZK T [R5 BE DAL i AR AT AT BEAE AN AR K 3R AT
VAT HEAT B R HASE 1R PR 558 8 JEORT 7 i A6 42 7™ (Chen
et al., 2004; Jia, 2004) . & H CL 4 & A B s K (0
BtFICPTIZEA]) . His 2 Pl (Xa21) A B 21 2 A
(bar, EPSPs) )4 K RI/KFRE &, e AR Ak
PR RS B R HEE (Jia, 2002). AT, S 3 A
AKAE, JCH AR LS 20 R S A A ) R DR K
e AR A 2t 5 DRI KRR 2 T () 5 DRER A 13 AT 1 5 RN O
fli, &Y WEHE R BIE RS . Ak, BRI
Vi) 4 55 DRER s () A0 5 A, B by 355 A3 ) L BB Al 5

Tl (L5 A SR ) 1) A JE DR R RS A S AR L 2 1) S 2%
5, JEAHIE B TEAS  HAE BE 8% DL
PR PR A (Lu et al., 2003; Messeguer,
2003; Lu & Snow, 2005).

S CEA A DS KRG i b ) 5 RS A 1) A
53¢ 1./F(Diao et al., 1996; Rong et al., 2004), {H/& LA
FE T 9T 3= B R TR 2 R0 43 - FR i 18 7 260 25 1A
TR AR EAT R I, T 5% T M e BE R IR A% (R E T
I iE L/ (Messeguer et al., 2001, 2004; Jia, 2002).
Ut e DRV A (G it A DU ] AR 2o 5 4 TR A0
T J5 DR B B ) 7 228 s B DAL (o 5 R Bk
R DRI 1 A7 Ut 2t 55 AT (A 470 o o 7] 5 R ) A 3 ) A 1
3k4F(Paul et al., 1995; Messeguer et al., 2001; Chen
etal., 2004). W& R UM R AKAEEL T L
3k NP ) — AR R R o H5 A S PR AR LY
T4 P Re A O A1 8 W LW 55 R NIk R IR
BE EIERAR, XA AL T A bR A AR 9k 2
S8 15417 AW A R PR bR DR ) KRS 2R R T I,
N R AR AT DR PR 0 I 56 ok VP Ak 8 ik DRI A%
HOp7

AHIFFTI H 1) 2 e Ao P ik PR K g A HE AR
Y e DR S A A 1) BB P R 25 AP 3 B A e PR
R, Al A FE ) AR 7 1) AR AAT R 7K R e B A
IR R AT e 1k B AR

1 #MRFITTE

1.1 ER

ARSI R T 3AS AU bt HUE FE TR (BY/CpTI) 7K
i AR MR E B R 645 Tk 2 R (MSR+). I
R FE65 22 FEHY1+) L BB E65 225 75
(HY2+)VE AR i AAs, I LUEATI0 B (1 A i PR
A A, RIBH K861 H R (MSR-). 141 864425 F&
(HY1-) B S 42186 4 AC R (HY 2-) 1 R fe i 52 44
BtJL[A(CrylAc). CpTIE Sk Bebric & H (hpt, #]
T EPUMEILIN) B2 IE 4 (Chen et al., 2006). ASSZH
JIr Y (%) e 35 DAL 7K R B JFL A A 68 DRI 536 AR (1) I AR 34
FHIRL . AT S5 A R HE) B e A R BB AR P ag AL 1



543 FRAR A BYCPTI 55 PRI Je HL A KL PR 238 A0 TR TE (RN BR R R 4% 1R T I SE DRNEE RS 311
TR SE 0 it 50 pg/mL{¥(hygromycin B, Roche Diagnostics Ltd.,

1.2 HIE)LE &I FAEE

SIS T 20034 43 ) 76 I AN 18 JE 1) e B DRUK R
AW A S i M E AT, BT AR AR AR N T (26.1°N,
119.3°E) M F9 45 = 17 (18.33°N, 109.52°E). LA#%
SRR KRS S AR IE DR S A Oy — 20, FLAH i3St
8% kb B (MSR+ Al MSR-, HY1+ F1HY1- A &
HY2+FIHY2-). KFEF PR EE AT 352420 em.
RS0 R A B A 4 mx15 m, b
FE RIK RN AE % FE KUK FERRAT S PR, &P AT 11
J3 ) S5 4 B R ) T B, DAPRUEAT () e K B A ) 3
RVERE (K1) TR Rcadl, B4 BB F
W JERK ARG AP R AT BE AL 3R 2 1,500 K% g s Al 1~ ik
ATHRP A 3T, DAVPA 14T e 25k DX R+ UL A i 2
RS0 S R b FRIR 7-81T
1.3 #HERFMIEFERKEHRMHET

X WSO PR Aot~ A BEAT A0 B A0 42 1Y)
ZAF NORAE3AN H UL L, DAFTREFR - IRHR . 70244
SEHT, WPBCRIF R FL2 d, SRJET37T° CRIFR4A
WREFRL-3 dFATHI R . KR (GR) M 70
GR=GI/N, LG R R T I, NABEM A+
%

B R R 2RI, DL RS A

#$)0.5x 1A 4LMS (Murashige & Skoog, 1962)%%
FR(DE KA R e 3R ) R, 1-25-27°Col ks
FRENIEIRAS d, W R AU ARSI 4
W e N L M. O T RE— POk LR e 4
SEFIRTSETE, BEMLAHEL0 %6 (A7 3% 211 40 Sl S U
JTDNAJFHEATBt. CpTIAIhpthE s PCRES N .
- 1 4 356 (R4 DNA 1) $2 X 75 v DA Ry 5 P 1 PCR
W HVR I NiAA 2 53 531 2 JE Doy le HliDoyle (1987)
LK Rong%%(2005). PCRy~41 1.5 % B iR b i 34T
HLIK 53 7% o

14 HERZBINENITE

R — AR EE AT () 0 R RS SR (F) N
Hi / Gi, HAHOATESE TR 2R 8z, Gi
NAESAT IR P IR . RS20 i — Ab B
LRSI (F) A F =(F + Fo+ ..+ FW)/N,
LN 12 A A I ) AT H

2 R

ARSI AT I (4 B A A3 R ) o P 8
HAE90-97 % 2 [A] o HeAT £974,000 M FEFE KL K K G
Tifik, JL3RA370,0568K 40 i FH T 4 = Pk ik
(HY1-: 20,942Fk, HY2-: 23,851k, MSR-: 25,263%k).

15 m

A

KEEXAAARARKRAEXAAAARAARAAXX AR KX

g XX X X X XX XX XXX XXX XXXXXXXXXXX.

s X 8 9 8 8 8§ 0 8 8 0 8 8 0 8 8 8 0 0 S 8B 0 0 O 0 B O .

2 XX XXX XX XXXXXXXXXXNXXXXXXXK X

= X 8 8 8 8 9 0 8 8 8 8 0 0 8 8 8 8 0 0 O O BB BN 0.

- XX XX X XX XXX XXX XXXXXXXXXXXX X

= - X 0 8 9 0 0 0 0 0 0 00 0 0 0 0 00 0000 O8O .

i E KX AXAAXARKRAARAXAAXAARARAEA ALK KEKX K
=) et X 8 9 8 8 8 8 8 8 8 0 88 800 0 0 0 S0 OO O R W, E
& = XX XX XXX XXXXXXXXXXXXXXXXXX X =+

2 X 8 9 8 8 0 8 88 8 9 8 8 8 8 8 0 0 0 O 0 OO 0N W

f KA AKX AARAAAKXAAAXAARRE AKX KRR K,

@ X 8 9 8 8 8 0 88 8 0 8 8 8 00 0 0 0 000 SO N B,

= L S S S S S R - S S O S S S S A ]

o X 8 8 8 8 9 8 8 8 0 8 8 8 0 0 0 0 0 B O 8O O BB B

v = XX X X X XX XXX XXXXXXXXMXXXXXXXX:

XX X XX X XX XX XXXXXXXXXXXXXXXX.
— ¥

20 cm

Bl HEEKEMIEFRERFEAMREREMTEEFEPRERKBE)MMIEFEEFZAX R ()BT EME)

Fig. 1

Ilustration of alternating cultivation of transgenic rice and non-transgenic counterparts. One row of transgenic rice (x) is

alternately cultivated with one row of non-transgenic counterparts (®)
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Fig. 2 Frequencies of transgene flow (%) from transgenic rice to their non-transgenic counterparts at different experimental sites
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