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Abstract The ecological risk of transgenic herbicide- resistant rice(Oryza sativa) has been seriously
concerned by professional and public. Evaluating the size of ecologica risk and the amount of benefit has
important reference value in risk precaution, distinguishing right from wrong, weight the advantage and
disadvantage, and scientific policy-making. The previous researches emphasised on individual risk analysis
and mainly adopted the simulated environment, but there was less on comparison of risk and benefit and
deficient on global and integrated analysis. This paper has comprehensively analysed the ecological risk and
benefit of transgenic herbicide-resistant rice, and put forward technical approaches to control the ecological
risk, that has vita pratical significance in promoting healthy and steady development of transgenic herbicide-
resistant ricein China.
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KRR . A 5 (B A 2 S TE 1 1) AL 1) A ]
Pl ' FE R T 2% R 5 2) i e e 2k AR S
e DRI LR B 7R A e S A2 5 3) Wi o 3k e S 2 J A
VR AR & S0 o

5 FMAMKREFRKBREAERRERD
JXUBE F0%L 78 53 4

FRERET 2 AT T RS KR X . R
K AG AR i 25 PFTORE A A, JR SARB AR A R A
EBE A E IR . ELIR SEK AR TR R 1)
R, RERFfEERB™E., RECHBME
TR B R AL E, AL 7 T B LA P RE LA
T AR X e 55 7 8, VL5 5 o X S R
P8 e 2 Ry 22 B A (59.8%) > FL 1 (34.5%) > itk
T#1(5.6%) > FH8 (2.2%) (47 fu, M, 2011). 5]
B4 Y R3 BF 70 BT 2008 4R 41 43k [ 44 B R 2
FAEZA KRG E 7= X 7 2 Ak Ll XORERTA Jez 3l [X 3
ITIRE, RILLAT 2,67 J5 hm* & LS g H I8 52 R A
T2 B 1) 2 ARG fs 3, ARLTE 2 A8 R bR FH/IX AR /D O
A B ARA KA R FRR G, X AT AT TR A8
B AR AR I R A AR R . AR SO, R
FEE 10 2 F 0 Ag fad Had " E R R, R 2R
AR B B b A Al BRI A A Rk 2= B
BRI TR

PUBR R K ARG T 28 B AR BE 08 7 58, AR AE PR B
TR DR 2 285 ) JRUG: o AEL R AN 2 58 FH 7 ok 2 771 /K
(I , [ SRS 2 7 AR S ot XU, AT B 38 AT AT
i, R BEAT B 2% B 10 T OORTARS 45 7 = 1) 4%
%o BUAE A g P B R 7R 26 0% A R (LA BT AR
Fe), DRl e A BE 21 B (B AR ) P ok 2791 1 e R A
Hil KGR H HUBRBLKFE 3 BUR B AGE
I A DR RS 3R AT T BRSO (13, R4 X
B B A A T, AR RO e ) T A R R E
GHAF T XA AU ER o T AR 0 T DA 5 Ak 3
DRI~ 1) ) PO Bk B R B e SRV B A R . SR B
P ERE S T E M E K BTE AN AR A E F5
him? *F- 15 451 4% 3iF 300 3& 7€ (Shivrain et al., 2008) .
e [E3E FH B B 70 R B A ) KA AR I ) S B T 4%
ELFNZR FERE BT I6 , 2008 AF4700K R0 ) 5 LK AE AN
A 28 B o BT B RN B 2 A8 M K R 1Y) 40%
(Shivrain et al., 2008) ; 2011 £ i Bk H 4 ) 44 32 4 o5

T % [H /K FE 1) 50% (http://blog.sina.com.cn/s/blog
5a3c6ad90102dtc8.html.) . FR 3 34 4 ) 3 K FAH 7K
Fragh 2 [ N5 R 1 13 (58 96 2% B ) S, kb T
4 ERGIE R P AR . 95 [ 2002 £ T 4 K TH R
il FH UK B KRS =4 O 124, iI8%H & 21T
I IR K R 2 R R - AR GRSk — R PR
TH/AKRE R AT 5 = H NIEA 4 Bar 2 R P H 8 1)
FEIERUKRE AT AL, ReiR B R BERg 20+ L
T o FRIE B R P AR AL TR AN O R RN
rHHLE B T ABLER) XU 7, e R DR T U A 1997
EIFHRERMET 245 0H 184 T, B8R A K
HRES H FH ) et B A% Bt L [RIAR A6 72 26 s KT i
(X /REESE, 2010), A RIRAT 1 18 4F B Al WL o, A
FH () AR 24 a7 ke 1 184F o

PUAR BT KRG R 38 B A 2 R ) 7R R
KR RAE NN E AR R IR, B
(14 471N 5 D] SRS 40 23 52 B0 48 3 AR I S XU Tr) | P S 45
LM AN ] REAT IX 4 . 5 Bar 5 AT B B 77 K 7
A8 FH K AR P o ) A il ok (1 LA B O B~6
I 3 (PN %, 2013) Al 7 BE R (J 5 5%, 2013), 4n
SHC BT [) 4% B8 o 7% B TR 3t 982 A 1 0 ik TR RS 1)
AT Ae T, dn b i e R HOR 2 B s, th e
TR S AR B 38 B 28, IR M5 4R
AR 52 5 1 2 DRUK R AR AR L SE iR A . H
S TT AL ) FH A0 R B 7R K R A ) % R 1) Ak 2
T8 R T AU, R BB B A8 A5 4, bR HL5R K RS
FEARAALSEHE 1 By B 2% B A 0 147 58 A 2800732, (A
B 7 1k T NI 3 B ) 24 B RS

6 HERAMBREF KENIELBREY
% HEMERI R IR 2 AT

B0t % Bar R BR 557 K 8 il 2 LLRICEO6
FTLLRICEG62 X JF §E bR A= ) 5 e (1) 2 mii SI2 06 25
W, B R I DA 2 L S 2R A 228
W H ] ARk LA 351, 1K S b ) AR K ST 75 5%
FER KA B R KRB 2 W& A B & Z 7
(APHIS, 1999). ¥ Bar J& [K 47115 % 7| 7K 75 Bar68-1
Xof Sl BB AR AR R K L I e R gk F T AR
Tt 1) 52 e 5 Sl P B DR /K R A A () (9% B 0,
=] 182, 2010a), - H % e FH 7k J2 15 J6 30 40 11 B 7
A 2 FE G R (RO, E A
2010b) , Xif = AR A= PR A6 IS AR T A 1) 5 )



e e DAL BT B 5 KR ) 2 2 XU S5 42 1

Ecological Risk and Management of Herbicide-resistant Transgenic Rice (Oryza sativa) in China

5 JE % 5L DR KR8 B A — SO Bow, 1 E
2011); # Y E\7E % B R K F8 Bar68-1 L[ HL & &
AN O B 2R S AR R R R IR L 22 B
3% (B E S, 2013). BEEEPUKFEN T LS R
G 7 A R R RS R D) (0 210 (1 SR
5, 2014) o 0B H I 1) R DR SR AE AR K FR AR
BRIV P R U RN TR 450 A 035 s, (H
M) 2 7 L 5 Pk 52« T 470 B Il ) R DR S L oK
R SR AR B AR P 0 S 2 R e (5K AR,
2013).

EH UM T AL, e 5 R 7 B 7R K R o) T e A )
ZREYEAFAE — R, (B 5 3 R LT 5 3R
WA RIVE B, BERE - DNERNES RS,
For AR VR B 204 T 2 KRG L R
B AESME . R BEAEY) 2B
Bee AL FH ) AT R 8 A 7 e 0, L BE R B B B 741
IKFETE PN AT ART 5t o B 4000 2 T AR B2 1, X 24
FATE AR RS RGEY) 2 FEVER T 00 R ORI
P HE

7 FEHEXEEIMERE S

T FH 4 R0 1 2 bl A F B — B )i
BRI o BRI KRG AN, 3 AR FH K 34
— R, IR T Fe R A U R . H T
5 DRI I T 7] 7K X R 14D o 71 R gl A ez gl
fICET KB BE 5 AH LU T R AT B F B 7] — S v
[N a1 N T RN R R N s
TR BN B R PRI AR o s BH BRI
FE ) 3 I N T 2 d(E E S, 2010), B
BRI AE T (- 2 1 3~7 d(F5 /> 4R, 2005). {H
TG R R TE S [ g R P S R O
29.7 d(5K 15, 2013), 1 IR BN IE LA LA B (F 4
5, 2012), s gk B A7 39 P 2 2 O 13~59 d
(FEFSZE, 2008; 7K 15, 2013), FHt s sk [ A1 4 1 5 g
TEAS [F) 38 rp 1~ 2 8 2 32 1 433 9 1 6.4 d
(7K fi5, 2013).

EAR PRI, ZFON BH BEANEE 5 7 AR ik
(Kumar et a., 2008), HL B i ) 2 HE R /> . k&R
Je B R} 2 ) 3t (www.weedscience.org) T 1 % BHIC
SR A ERORS % B P AR R BRI B () 142
il , o Bt 20 Bk L R & BR B (acetol actate synthase,
ALS) #5184 151 L 7T Z. L 4t TiE A #2 1L 1 (acetyl -

COA carboxylase, ACCase) #1lIfil| 5] (1] 28 i . B & &
4 11 (photosystem 11, PS 1) #4151 ) 26 1] 14 ik
AR 17 B PUIRSE G A 5 0 541 K B
JUE I 18 5 RS 1) 700 14 3457 B 2T 4 2% Tl 410 1) 770 1 2
Bl U RY S 2 A AR L) B B 1
Bl (Z FhPLPER 2 E Giit)s FE H R 2% E KL
TR BRI 2R BT AT AR B R R I ) A
304, HEE 1) 241, LR IIRG. Fk, H2E
PUIE VRS 15 2, 5 FH 4 BEAR A 7 A R s A T
H BT, e 25 DR e B 0 751 7K A ) 4 FH 4 PR ALK K
KREEK o Wb Ah, 7 [ B 470 e TRl R0 2 e Jl 1Y) e B
DRI 7K 8 FH H A8 4 P R AN R, B P
AR A g (1 2 BE R KRB HE AR, 38T R BRI K
SO FH B — o ) R ) A% BT 1 XU (Deng et
a., 2014).

8 EBMERE

IR ) 2 i DAL 70 ok 2 791 7K e A2 285 XU F T A
ML 10ZFREER, R T KER LR, 78 H br
b T EERRW . BT RIEPDKEA G E
PR, BT FULIAE AN 261 R HEAT . WHEAORA
AR A AE — i HA) B A R A e i TR KORE A TR ARG
IR NI TT, N D R R R R 010 RS AR A L 2
FE A I UK FEHITAE D . 5 SEBRTE DL L,
IR EEAGAY S AT 45 21 B 32 PR RS B8 1 7 e il
RS AN ATBOR o B BB 5, IR i A ATBOR
FESTHR A JUT- AR B, 38 2 2 DR 7KORA A2 285 XU
PP R H TR TT 2 A R A 2R B AN AT B R G
2, S Ja I T2 T L2 L % -

fEfTHY S BA P, 095 SR TR .
2 ke PRI 7 o 1) A R P A 285 XU, AN E 2200 5 (B Lol
7 SR FAY 2 25 20t 0 2 2 XU T £ ) 2 2 4 R T
53, TEMMUAZ o B AT VAN . e FE R BT RR L
FRZIRE B 2 ] 2 3 B30 5750 P R/ ok ) e
BEAR, (E AR B AR TR Jeo S
JRGRS: PPty R ZE PP A 2R 25 U, th B PP A AR 2 e
W LA B TR 73 T, BT i B AR VR, R
BT 2 15 B IRV A BE BT U RS A
fBeE L.

B2 e TR 70 o 791 KR ) A2 28 KU DAY A — A
GBS B AR5, B B T )
SR o PR T R R A B AR RL AR ARE AR ) 2% AL



BNV EVIBR 4R
Journal of Agricultural Biotechnology

Ja AR AR LA E AR I, R E KRS TAEE R T
K& TAELIAEHRE , EX T 485 TAEE R UIE
FEULFE A BB PR X T 28 A , KRS A Al
% WAEFH BT B & IR A e, T R id 2%
A8 G AR A AC R A, e Ja AR S MU A B i
B ABAR D SCTE H A R A AR S UG . s A 2R 22 AN
A LA B ASTANEC A& A T AR S 22 30 A Hidfs
K X4 i A e DR 470 o 7 K R ) 2 2 XU DA77
AARGF A HEVEH -

9 l%\ zg

U AR /1 B0 DR /KRR VAR A 2% ) AT
PEAR /N, (PP 8 256 DRI ok 0 71) /K R 20 R A XU
WE) . FEJE N R A @ ARG AL S KR AT A
A HEAAE o H TR ST L R FE S 0, 25 4
PR3 AP 8 B AR R R AR S N BB B
FKFEFE DR BURS F ] e  (ERE B BA AT L
S ARG o A iR ORI, FL R 1 22 /b 250 m P R AE
1 b B R DR R BRI MR . KRR B AR
W, — MRS R IEH T B KRG R SRR RN T
0.4%- 1EK3 A RS FE B AN I 40 m. ZE3RAF 4l
FEIEAR IR T, 1R 0] 4 35 R K R SR P 4l 2K
B %) I 125 B2 5 2 20 i 2 5 TR] 2% A8 7RG il e Bl 25
PE B 100 m, 1€ AR 5B 18] 20 d, — 2 il A6 FH B ]
& PEARAR e FEEFUKFE = RAE RIE MR E
5 LA B B8 700 m 18 3 B 85 25 d D I 5 SR I
IKFE RANE 5 PR 2l B0 v] B AR, B 25
120 50 m B R I H] 20 d 2 083 R AT TR .
PR B B B TR KRB A 5 2 5 0 HIK R B 8, KT AR AR
P2 IR K RS A% it B I 2 R B S5 7 A 1) 1 L A
e o SATHE DR /KRG R bR 1RURN {7 B, T 34 m
A TR I8 RN R IR AR, Al A i TR K R R
A I R KRG 2 TR R ML R 255 5 (8 52 5 -9, (5
S e E R YEY TORLE T AR A . BN
BB K G S A R Re 8 =28, BB AR JE AR 1
ARAZ KB A B K FE AR A 24 22 Ja AR PR AR 57
O o ) FH 0 B 7 ARE B AR 42 o 4 B 1) Ak 2
TRT KBS R BRE RIS S 24, PR R KR
FERAALSLAE 1 By Bk 2% SR (1 14 5 A 00702,
IR BN B 1k T A5 TR 1) 2 BERE O RS o PP
DRI 47 ok 70 K e AR 22 R VR AR 25 BOAR T A2 A 9
% FEPE AR A6 AN BE AR RS IR R 48 T RE 824 77 i

VARRR 2 VRN SV N 2t s NS Py DN
PR GUNE R AR A RS, Bl b T R R B B R K3
B35 RIS, AL 4% B 0F B A e A B TR AS 5 7 A B
LU DAY AT 8 o A2 % ol FH B 4 e R H ok B
Ko A2 XU A AR 25 R0 & 1 2 PP, AR5 2 AR
RIS AN 5 5 x4 i e 3 DR 70 0 K A
AR RSP P AR G e 2

Sk

BREo, gk, AR, S 2012 TR AR R AR R S
H[J). FH B AE VIR 2R, 13(2): 293-298. (Chen C B,
Zhang Y, Zeng H Z, et al. 2012. Progress and thinking
of conservation of wild rice in Guangxi [J]. Journa of
Plant Genetic Resources, 13(2): 293-298.)

FE¥e, R YL, T 5. 2008. A AR S A1 T A3 rp e s Tk e
5% B B A WTR [J]. KL K 224k (B A B IR), 5
(2): 61-63. (Cheng L, Li JK, Wang Y. 2008. Dynamics
analysis of bensulfuron- methyl in soil under controlled
environmental conditions [J]. Journa of Yangtze Univer-
sity (Nature Science Edit), 5(2): 61-63.)

FETRTE, H, T B, 45, 2012, B4k I i 3 IR /K R B
86B 2% AL W J1 PR [J). o [E K A R 27, 26(4): 467-
475. (Cui R R, Wei Y, Meng P P, et d. 2012. Assess-
ment on potential weediness of transgenic glufosinate-
resistant rice Minghui 86B [J]. Chinese Journal of Rice
Science, 26(4): 467-475.)

B I, 35 AT, SR A, 5. 2001 =R 8 B AR A VR IR AT
TRAP BRI, Y A% BT IR AL, 2(3): 45-48. (Dai L
Y, Huang X Q, Zhang J, et a. 2001. Curent status of
wild rice resources conservation in Yunnan Province[J].
Plant Genetic Resources, 2(3): 45-48.)

HER, FLAR, 321k, %5, 2008. e JT 0 38 B AR A
TEAE >3 A0 A B R AR W 72 (). AR 3 A% BEUR 22 4R, 9
(2): 218-222. (Dong Y B, Kong H, Peng Y F, et 4.
2008. Flowering and reproduction habits of Oryza rufi-
pogon in Wanning city of Hainan Province [J]. Journal
of Plant Genetic Resources, 9(2): 218-222.)

B oRNE, BTN, ZEEEAK, 5. 2014, 3 R /KR nf - 9 B %
AV R[], 2 ALK 4R, 29(3): 448-
457. (Gu R H, Cheng G, Li JQ, et al. 2014. Effects of
transgenic rice on properties and soil organisms [J].
Journal of Yunnan Agricultural University, 29(3): 448-
457.)

B, R, WK, &5, 2013. %% Bar B [RI/K ARG K B4 I o e
TEICE AN BT A IR ). B 7 AR AR, 44(7):
1110- 1114. (Huang Q, Ling Y, Jiang X B, et al. 2013.



e e DAL L B KR ) 2 2 XU S5 42 1

Ecological Risk and Management of Herbicide-resistant Transgenic Rice (Oryza sativa) in China

Impacts of transgenic rice with Bar gene and glufosinate
on feeding and oviposition behavior of brown planthop-
per, Nilaparvata lugens Stal [J]. Journal of Southern Ag-
riculture, 44(7): 1110-1114.)

James C. 2012. 2011 4 A= BRAE W AR 155 3k R R v Mk AL &

A EAEY TR E, 32(2): 1-14. (James C.
2012. Global status of commercialized biotech/GM
crops: 2011[J]. China Biotechnology, 32(1): 1-14.)

PhoR, &FEE. 2003, [H [ EFIEM N 2 et fie—

JUAS A BIAT [, RV AE W EOR 224k, 11(2): 1-5.
(Ja SR, JnH J 2003. International debate on geneti-
cialy modified crops: Scientific review on several cases
of debate [J]. Journal of Agricultural Biotechnology, 11
(1)' 1-5)

T, T3, . 2014, R DR K e 5t R AT 7
+$Elfﬁ[3]. ns:lzum%, 47(1): 1-10.(JaSR, Yuan
Q H, Wang F, et al. 2014. What we have learnt in ten
years' study of rice transgene flow [J]. Scientia Agricul-
tura Sinica, 47(1): 1-10.)

$ 55k, 2010. #% Bar 2 [K 470 Bk B K 7% Bar68-1 f AE 25 X

R PG [D]. 1 L2 frie o, o ERH 2 B Al 2 A B, 5
Jifi: P [ 2. (Jiang X B. 2010. Ecological risk assess-
ment of genetically modified herbicide tolerant rice
Bar68- 1 with Bar gene [D]. Dissertation for Ph.D.,
Graduate School, Chinese Academy of Sciences, Super-
visor: Xiao GY.)

S, 4 E 2. 20108, 7tk B 77 e 2 R AR xed — b e 1k
A R R B R[], B HURDR, 47(6): 1128-
1133.(Jiang X B, Xiao G Y. 2010a. Effects of genetical-
ly modified herbicide tolerant rice (Oryza sativa) on pop-
ulation density of two sucking insect pests and two natu-
ral enemies in rice fields [J]. Chinese Bulletin of Ento-
mology, 47(6): 1128-1133.)

B, [ 8. 2010b. e P70 BR 7R KAl A H et 2
T IR ENWIRE T 2 R R RE A [ 3], b B AR S AR R,
18(6): 1277-1283.(Jiang X B, Xiao G Y. 2010b. Diversi-
ty of arthropod community in the canopy of genetically
modified herbicide- tolerant rice (Oryza sativa L.) [J].
Chinese Journal of Eco-Agriculture, 18(6): 1277-1283.)

e, AR, 2000, PUKR 55 L ik R KRR X RS 2 i iR

FH ) B SR PP BE ) 52 ma [J]. AE A ER 37, 37(2): 50-54.(Ji-
ang X B, Xiao G Y. 2011. Effects of genetically modi-
fied herbicide- tolerant rice on natural populations of
rice leaf roller [J]. Plant Protection, 37(2): 50-54.)

o i, XN, 2006. i i B AL A SR AR BE AR B FL AR X ).

{E#) BF 7T, 20(2): 187-189.(Lei C, Liu L. 2006. Status
of origin place and protection strategy of wild rice in

K FRIE, 2520, Rk, 55

Hunan [J]. Crop Research, 20(2): 187-189.)

ZEAF . 1994, 3 B ARG S RERE 1R (XD R A AT FT ). AR

A %t U8, (4): 13-15.(Li R B. 1994. Study on heading
date of common wild rice (Oryza rufipogon) [J]. Crop
Germplasm Resources, (4): 13-15.)

e fu, w2010, K H 2% FOAE A T DR K B x5 ).

o M RS T, 31(3): 21- 24.(Liang D Y, Qiang S.
2011. The current hazards and control methods of
weedy rice in China [J]. China Plant Protection, 31(3):
21-24)

. 2010. Hi % HUnT % Bt 3 (K Bt &
HRAE R BT PE AL S G BRI o B RF A A B, 40
(10): 920-928.(LiuC X, Li Y H, Gao Y L, et al. Cotton
bollworm resistance to Bt transgenic cotton: A case anal-
ysis [J]. Science China: Life Sciences, 2010, 53: 934-
941.)

KU T3 . 2013, 7T 55 i g e B R K A 5 AN [R) L i B A R

Fou s 38 5 FE AT 7T [D]. A = 22 07 18 32, B st ARk K
2%, 5 R /N .(Liu S N. 2013. Research on fitness
of F, F,, F; hybrids between glufosinate-resistant trans-
genic rice and each of different weedy rice accessions
[D]. Thesis for M.S,, Nanjing Agricultural University,
Supervisor: Song X L.)

ThRoR, 25T, A, 5. 2008, Hh[EIL TR R HiRR g £

B AR 23 AR 9] AE 2% 4k, 34(3): 403-411.
(MaD R, Li M B, Wang N, et al. 2008. Genetic diversi-
ty and population differentiation of weedy rice in Liaon-
ing province of China [J]. Acta Agronomica Sinica, 34
(3): 403-411.)

PEDLHE, WO, 2002, B AE RS BHIRIM]. B 750 PR

e A AL, pp. 100-101.(Pang H H, Chen C B. 2002.
China Wild Rice Resources [M]. Nanning: Guangxi Sci-
ence and Technology Press, pp. 100-101.)

AR, WE B, TS, &5 2010, VL U545 o af b [X 2% A it

& 22 Bt R FLER YR 3 17 [J). VR4 324, 37(8): 1324-
1332.(Shao J, Da W M, Zhang L J, et al. 2011. Genetic
diversity and origin of weedy ricein central region of Ji-
angsu province, China [J]. Acta Agronomica Sinica, 37
(8): 1324-1332.)

HRNES, SR, XU, 45, 2002a. 183 % Bar = KK FE 5 #

B S R 2R AN T TT VA B LR AZ (). o [ O R
2%, 35(10): 1228-1231.(Song X L, Qiang S, Liu L L, et
al. 2002a. Assessment on gene flow through detection
of sexual compatibility between transgenic rice with
Bar gene and Echinochloa crusgalli var. mitis [J]. Scien-
tiaAgricultura Sinica, 35(10): 1228-1231.)

R/NES, s, XIBHRAT, 5. 20020. 24 B £E 5 (Oryza officina-



A A BAR R

10 Journal of Agricultural Biotechnology

lis Wall) A% Bar 3£ [R /K 5 (Oryza sativa L.)f£ 45 232 1
FENE [, FE 2 RO K 224, 25(3): 5-8.(Song X
L, Qiang S, Liu L L, et a. 2002b. Gene flow of pollen
cross between Oryza officinalis Wall and transgenic rice
with Bar gene [J]. Journal of Nanjing Agricultural Uni-
versity, 25(3): 5-8.)

75/ SR, 2005, BAR BRIV, 4K 2, 44(12): 529-532.(Su S
Q. 2005. Glufosinate review [J]. Chinese Journal of Pes-
ticides, 44(12): 529-532.)

FNICHE. 2013, Bt B iz I e ok DR /I REG 1) 4 B R T R 55 e )
DRI R . FH [8] Bk 55550 i ) BR BIF 42 [D]. i L 22 4r
W3, B RURM KR %, S IW: RN .(Sun G H. 2013,
Risk assessment on gene flow from glufosinate-resi stant
transgenic rice to weedy rice and cultivated rice and the
study on herbicide application techniques in glufosinate-
resistant transgenic rice field [D]. Thesis for M.S., Nan-
jing Agricultural University, Surpervisor: Song X L.)

T AE, BRACHE, 3518, 5. 2009, H [E i B 4 F (Oryza rufi-
pogon Griff.) J A= 55 47 5 R ORI o B A8 4% 2 ek
EL ). TE9 244, 35(8): 1474-1482.(Wang J X, Chen
Y T, Huang J, et a. 2009. Comparison of genetic diver-
Sity between in-situ conserved and non-conserved Oryza
rufipogon populations in China [J]. Acta Agronomica Si-
nica, 35(8): 1474-1482.)

TR, B, m A, S5 2012, J RERE AR RE K BT AR
fra AL 2 A R BLERL). R Al R 2244k, 31(3): 275
280.(Wang L M, Li Z S, Gao X H, et al. 2012. Genetic
diversities among weedy rices, cultivated rices and wild
rices [J]. Journal of Huazhong Agricultural University,
31(3): 275-280.)

TEHE, 220K, /NE, 25, 2010, BH s 26 70 2 R I A5
B SO R E A [J]. R 2555, 12(2): 201-206.(Wang
Y H, Li X, Zhou X M, et al. 2010. Residue and field de-
cline study of glyphosate-ammonium in ramie field [J].
Chinese Journal of Pesticide Science, 12(2): 201-206.)

RHRIR, & PAR, 4. 2008, 7R 2 B AR R I A R B 00 A7 R
TEREFE ). 22 ool B2, 36(6): 2429-2430.(Wu R J,
JnW G, Rao J. 2008. Studies on vegetation distribution
in origin place of Dongxiang wild rice [J]. Journal of
Anhui Agricultural Science, 36(6): 2429-2430.)

1 FEI P2, 2000. 1 FR FE 7 L R K B AL R A% 1 25 2 AR 36 X
K6 43 M7 [J]. 2% 38 K F, 24(4): 78-80.(Xiao G Y. 2009.
The drift distance of pollen from herbicide resistant
transgenic rice and ecological risk assessment [J]. Hy-
brid Rice, 24(4): 78-80.)

M PR, 32 B 1. 2009. JTCHE AS K S Ao i) 2% o 18 55 F
[M]. db5T: Bl R AL, pp. 40-41.(Xiao G Y, Yuan L P
2009. Javanica Rice and Heterosis of Inter- subspecific

Hybrids [M]. Beijing: Science Press, pp. 40-41.)

YRR, RTTH. 1996. Ak HAF 1 7 FH r AR AT @ A2 PR ).
TS K223 B AR, 14(2): 146-151.(Xu C, Wu
W C. 1996. A study on taxonomic position and utiliza-
tion of weedy rices [J]. Natural Science Journal of Hain-
an University, 14(2): 146-151.)

BEIA TC. 2009, FeFE R LW 22 4 5 B IM]. bt BhA R
1, pp. 95, 245-247.(Xue D Y. 2009. Biosafety and Reg-
ulation for Genetically Modified Organisums [M]. Bei-
jing: Science Press, pp. 95, 245-249.)

FA EEE L, M 2012, RIS VR X SRR ik
B X2 AR 24 S 9T 0 R[], YL ALk 2 3, 24(8): 38-
40.(Yin D, Zeng Y J, Zhang J Q, et al. 2012. Research
advance in phytotoxicity of quinclorac residue to flue-
cured tobacco in rice-tobacco rotation area [J]. Acta Ag-
riculturae Jiangxi, 24(8): 38-40.)

RUNEE, #RIGES, B4, 5. 2007, Ji\ RARAE AR £ A F
FEREERN BT AL [T, P AL B R A4, 8
(1): 99-101.(YuL Q, XuQL, QiuBYY, et a. 2007. Com-
parative studies on the main agronomic characteristics
between in-situ and ex-situ conserved wild rice popula-
tions in Dongxiang [J]. Journal of Plant Genetic Re-
sources, 8(1): 99-101.)

T, BRHT. 1988, A2 /KAE B MR A M. Kb IR
Bl HOR R, pp. 159, 168, 210.(Yuan L P, Chen H
X. 1988. Breeding and Cultivation of Hybrid Rice [M].
Changsha: Hunan Science and Technology Press, pp.
159, 168, 210.)

TKAE. 2013, 5 FFE HH R 7 08 2 A A PR B ) R HL A - 343
Fh Rk B R AR [D). Tk 2= 018 3, o LRV B A
R AR, ST 28 . (Zhang Q. 2013. Effects of typi-
cal herbicides in paddy on tobacco growth and their deg-
radation dynamics in soil [D]. Thesis for M.S., Graduate
School, Chinese Academy of Agricultural Sciences,
Surpervisor: Li Y Q.)

TRAEZE, U, S21E R 2013, B R R R LI AR VI
Wi [J]. R AR 2 23R, 24(9): 2685- 2690.(Zhang Y J,
Xie M, Peng D L. 2013. Effects of transgenic crops on
soil microorganisms. A review [J]. Chinese Journal of
Applied Ecology, 24(9): 2685-2690.)

JEl G, M aa i, FE R, 55, 2013, 4 R TE 7 5L DR B B RE R
G B AR T S RBCR ). 1RV AL, 27(5): 427-
430.(Zhou H, Yang Y S, Tang L, et al. 2013. Application
effect of glufosinate in direct seeding cultivation of
transgenic herbicide resistant hybrid rice [J]. Crop Re-
search, 27(5): 427-430.)

FEUR, S, AR/NFY . 2010, U F A T ORI R K K AR
5 R BRI A Ja &S 4[], o EK RS



e e DAL L B R KR ) 2R 2 XU S5 42 1

Ecological Risk and Management of Herbicide-resistant Transgenic Rice (Oryza sativa) in China

Bl 2, 24(6): 608-616.(Zou J, Qiang S, Song X L. 2010.
Fitness of progenies between transgenic rice and weedy
rice under greenhouse conditions [J]. Chinese Rice Sci-
ence, 24(6): 608-616.)

APHIS (Animal and Plant Health Inspection Service), USDA.
1999. Docket No. 98-126-2: Availability of determina-
tion of nonregulated status for rice genetically engi-
neered for glufosinate herbicide tolerance [EB/OL]. Fed-
eral register, 64(80): 22595.

Cao J, Duan X, McElroy D, et al. 1992. Regeneration of herbi-
cide resistant transgenic rice plants following micropro-
jectile- mediated transformation of suspension culture
cells[J). Plant Cell Reports, 11: 586-591.

ChunY J, Kim D I, Park K W, et al. 2011. Gene flow from
herbicide-tolerant GM rice and the heterosis of GM rice-
weed F, progeny [J]. Planta, 233: 807-815.

Comai L, Facciotti D, Hiatt W R, et a. 1985. Expression in
plants of a mutant aroA gene from Salmonella typhimuri-
um confers tolerance to glyphosate [J]. Nature, 317: 741-
744,

Datta SK, Datta K, Soltanifar N, et al. 1992. Herbicide-resis-
tant indica rice plants from IRRI breeding line IR72 &f-
ter PEG- mediated transformation of protoplasts [J].
Plant Molecular Biology, 20: 619-629.

Deng L H, Weng L S, Xiao G Y. 2014. Optimization of epsps
gene and development of double herbicide tolerant trans-
genic PGMS rice [J]. Journa of Agricultural Science
and Technology, 16(1): 217-228.

Hinchee M A W, Connor-Ward D V, Newell CA, et al. 1988.
Production of transgenic soybean plants using Agrobacte-
rium-mediated DNA transfer [J]. Nature Biotechnology,
6: 915-922.

James C. 2013. Global status of commercialized biotech/GM
crops. 2013 [JOL]. ISAAA brief No. 46. ISAAA: Itha
ca, NY.

JaSR, Wang F, Shi L, et a. 2007. Transgene flow to hybrid
rice and its male sterile lines [J]. Transgenic Research,
16(4): 491-501.

Kumar V, Bellinder R R, Brainard D C, et al. 2008. Risks of
herbicide-resistant rice in India: A review [J]. Crop Pro-
tection, 27: 320-329.

Li Z, Hayashimoto A, Murai N. 1992. A sulfonylurea herbi-
cide resistance gene from Arabidopsis thaliana as a new
selectable marker for production of fertile transgenic
rice plants [J]. Plant Physiology, 100: 662-668.

Oard J, Cohn M A, Linscombe S, et al. 2000. Field evaluation
of seed production, shattering, and dormancy in hybrid

populations of transgenic rice (Oryza sativa) and the
weed, red rice (Oryza sativa) [J]. Plant Science, 157: 13-
22.

Olguin E R S, Arrieta-Espinoza G, Lobo JA, et a. 2009. As-
sessment of gene flow from a herbicide-resistant indica
rice (Oryza sativa L.) to the Costa Rican weedy rice
(Oryza sativa) in tropical America: Factors affecting hy-
bridization rates and characterization of F, hybrids [J].
Transgenic Research, 18: 633-647.

Reaiio R, Pham J L. 1998. Does cross-pollination occur dur-
ing seed regeneration at the international rice GenBank?
[J]. International Rice Research Notes, 23(3): 5-6.

Shivrain V K, Burgos N R, Gealy D R, et a. 2008. Maximum
outcrossing rate and genetic compatibility between red
rice (Oryza sativa) biotypes and Clearfield™ rice [J].
Weed Science, 56: 807-813.

Toki S, Takamatsu S, Ngjiri C, et a. 1992. Expression of a
maize ubiquitin gene promoter- bar chimeric gene in
transgenic rice plants [J]. Plant Physiology, 100: 1503-
1507.

Wang F, Yuan Q H, Shi L, et al. 2006. A large- scae field
study of transgene flow from cultivated rice (Oryza sati-
va) to common wild rice (O. rufipogon) and barnyard
grass (Echinochloa crusgalli) [J]. Plant Biotechnology
Journal, 4(6): 667-676.

Wang W, XiaH, Yang X, et al. 2014. A novel 5-enolpyruvoyl-
shikimate- 3- phosphate (EPSP) synthase transgene for
glyphosate resistance stimulates growth and fecundity
in weedy rice (Oryza sativa) without herbicide [J]. New
Phytologist, 202: 679-688.

Yuan Q H, Shi L, Wang F, et a. 2007. Investigation of rice
transgene flow in compass sectors by using male sterile
line as a pollen detector [J]. Theoretical and Applied Ge-
netics, 115: 549-560.

Zambryskit P, Joost H, Genetellol C, et |. 1983. Ti plasmid
vector for the introduction of DNA into plant cells with-
out ateration of their normal regeneration capacity [J].
The EMBO Journal, 2(12): 2143-2150.

Zhang N, Linscombe S, Oard J. 2003. Out-crossing frequency
and genetic analysis of hybrids between transgenic glu-
fosinate herbicide-resistant rice and the weed, red rice
[J]. Euphytica, 130: 35-45.

Zhang W, Linscombe S D, Oard J H. 2008. Genetic and agro-
nomic analyses of red rice-clearfield hybrids and their
progeny produced from natural and controlled crosses
[J]. Euphytica, 164: 659-668.

(Grie%it  HeE)



