A E R 2012, 21(2): 119 - 124
JOURNAL OF BIOSAFETY http: // www. jbscn. org

DOI:; 10.3969/j. issn. 2095-1787.2012. 02. 008

5 crylAc + cry2Ab JE R R 5% crylAc + EPSPS
JE AR S Hl vy A A7 S5 4 RE

g G, SRR E, & FE, T
LI B AR RPT L it 332105

FEE: [R5 3 B A Wy B i R 55 1 000 B b G H T 0 5 35 R W AL B R R SR 2 PP FE R T3
[ J71 ] DAE U S B HLRIEE (cryl Ac + ery2 Ab) KRG SUN ST TR EEFRI LB (cryl Ac + EPSPS) K S WLER &, JE§E 3L
PRIAREEAR 11 5 g X JR SR 76 i T HGE AN 3 om DREEREAD 2 FhJy =0, F 2011 4E 5 H ~2012 45 3 A XTHEAEH M2 bk R
HHEER A A SR I 2 | A A AR A e R ) HEAT LA, R T T L A A A XU, IF R B TR A I B R
A ATYE [ 45 R ) ZETE M4, LA 2 Fh oy AGFI 5 eryl Ac + ery2 Ab FE AR R cryl Ac + EPSPS 5 BRI RE 5 R 4% 52 B A AH
b, EARFIIEARATE AR T AR LR R E . [ 458 58 L) 5% oyl Ac + cry2Ab SEFRMRANES cryl Ac + EPSPS 3L [H
MAEFE M A T A K T2 AL XU o[RBT, BIFGEIE A, 7E i B SR AR AR, v ISR A HCE A 3 om TR B2 4K Fh o Rl B
PA) 2 5 RA A b R e A AR e S R L i 2 B Al KU, , 2RI A5 5 2 JRABURE , Ay 8 P V0 38T 1) 3 2k DRI A 8 ol ) 2 B £
DR B AL T (R R

SRR WU WL Be UL RN 5 eryl Ac + ory2 Ab JEFRL . SUAPT AL B R 5 500 S PRIARY 5 5 -4 T D T J0E 2 R -3 -l i 5 il S 1R 5
SRS RE ST 2L KU

Studies on the competitive ability of transgenic cry1 Ac + cry2Ab cotton
and transgenic cryl Ac + EPSPS cotton in wasteland

Xing-hua ZHANG ", Shao-ren TIAN, Tian-yu ZHANG, Jie LI, Yan-yan QIAO
Cotton Research Institute of Jiangxi Province, Jiyiang, Jiangxi 332105, China

Abstract: [ Background] This study is to create a new environmental safety assessment technology of transgenic cotton in the
" Twelfth Five" national project, which is aim at cultivating new variety of genetically modified organism. [ Method ] Three experiment
materials were put in trial, including two transgenic cottons with two Bt genes (cryl Ac, cry2Ab) and the double insect and herbi-
cide-resistant genes respectively, which were the observed species, and one non-transgenic cotton Ganmian No.11, which was the
check test variety. The three materials were seeded on the earth’s surface and under the three centimeters depth of the earth on May
5, 2011 in order to compare their seeding emergence rate, plant height, reproductive process, the number of cotton boll opening
valve, the floc valve dropping rate and survival competitiveness of the autogenetic seedling rate, evaluate their risk of weediness,
discuss and verify the feasibility of this detection technology. [ Result]The differences of all above survival competitive ability be-
tween the double price of Bt gene (cryl Ac, c¢ry2Ab) cotton, the double price of insect and herbicide-resistant gene cotton and the
control variety were less than 5% in general, which indicated the two transgenic cotton had no weediness risk. [ Conclusion and sig-
nificance ] It was not only feasible to use seeding on the earth’s surface as well as seeding under the three centimeters depth of the
earth as detecting whether the survival competitive ability of new transgenic cotton has risk of weediness in the wasteland, but also
had interactive reference effect on evaluation, which provided more reliable insurance on evaluation and had the significance of tech-
nique location.

Key words: the double price of Bt gene cotton; cryl Ac + cry2Ab genes; the double price of insect and herbicide-resistant gene cot-

ton; 5-enol pyruvoyl shikimate-3-phosphate synthase gene; survival competitiveness; weediness potential
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T A SETRT I Bacillus thuringiensis -5 %
anfA AR 1 B fRT PR Br kP ( Crickmore et al.
1998) 2ttt b FH e 32 1 AR W % U (O A,
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Table 1  The species, height and coverage of weed before sowing
W FEA% Sowing on the earth’s surface 3 em HEHE Sowing in 3 ¢m depth
2 Species e B4 B Weed name ZIRE A ZRE 7 2%
Height (cm) Coverage (% ) Height (cm) Coverage (% )
e Y3 Avena fatua 40 ~60 5~80 40 ~100 5~80
Dominant weed M ETE Medicago hispida 10 ~40 15 ~90 30 ~60 30 ~70
T3 Sanicula lamelligera 30 ~50 3 ~85 20 ~50 2 ~90
XAESE Rorippaislandica 40 ~70 5~20 50 ~120 5~30
WL Galium aparine var. tenerum 20 ~30 5~30 20 ~40 4 ~50
[y =AY WP W8 Geranium carolinianum 30 ~40 3~10 40 2
Non-dominant weed —4E3% Erigeron annuus 40 10 30 2
B JLZE Cephalanoplos segetum 15 2
/INK3E Conyza canadensis 20 ~40 5~15 30 2~5
LB Rumex japonicus 80 5
HAthZe# Other weed 2~35 1~35
SE-H(H Average 10 ~70 95.4 20 ~ 120 98.3
21.2 HEESH 6 HASHMTHS H:% 9.4%F110.6% (3£ 3) ;%% eryl Ac + EPSPS A%

cryl Ac + cry2 Ab JE PRI AS/INX 44 557227 5 4 - 301l Ky
50.0 F157.5 cm, 375 26 45 5k 88.8% 1 97.5%
(R2), FHHERTIHN 2.5% 1 6.9% (% 3) ;5%
cryl Ac + EPSPS FEPIRR & /INIX A R 18 1 BE 43 3 o
47.5 F150.0 em, -Y5 78 2% 5 435304 87.5% F191.3%
(F£2) , FHH BRI BN 2.5% F15.0% (%£3),
DiEfetr SXT AL 2 5 AR E, X R
eryl Ac + cry2 Ab JEPRAR S cryl Ac + EPSPS R A
126 ~7 H R ARSI BN R pAe  55

8HSHAMO H S5 H:% crylAc + cry2Ab B [H
A% /INX Z BT 3 18 B 43 501 A 150.0 FT 167.5 em,
SRR R EE SR 100% (3R 2) 724 T ER 500 R

AN AR R B 23 53 150 1 175.0 em, P24 7
i B0 100% (£2) P2 H B R IM508 5.6% Fi
7.5% (%3) . VLEFRIRT L9 A S HAYF cryl Ac
+ery2 Ab S DURR - 249 4 v 55 0 BEA HE 22 5 2
HARYAR R,

B 3E A 7 7 T 2R AU PEAL : (1) ELEI 9
HA> 5% eryl Ac + ery2 Ab ZEDIAR H B 3 15 00 BEAH L
AR B E W T B R AR A A KOR
W, R R T ERIBL S A REREARAR AN, A Bofy
ZREALIL 5 (2) #% eryl Ac + EPSPS JE AR H B %
5T AR LU IR 2T B35 B sa A L, AN B R e
PR .

R2 2HBHAXNTINRAESEREBSE

Table 2 The height and coverage of weed in each district by two sowing methods

L F A% Sowing on the earth’s surface

[=]
uuﬁ e T Weed coverage (% ) B Weed height (em)
Variety
06 -05 07 -05 08 -05 09 -05 10 -05 11 -05 06 -05 07 -05 08 -05 09 -05 10 -05 11 -05
1 88.8aA  97.5aA 100aA 100aA 100aA B ES 50.0aA  57.5aA 150.0aA 167.5aA 107.5aA ©OAFZE
1 87.5aA  91.3aA 100aA 100aA 100aA B ES 47.5aA  50.0aA  150.0aA 175.0aA 125.0aA O ALZE
CK 91.3aA  96.3aA 100aA 100aA 100aA R ZE 53.8aA  52.5aA 137.5aA 155.0aA 135.0aA EF4ZE
3 em EH% Sowing in 3 ¢cm depth
[=]
uuﬁ T Weed coverage (% ) KL Weed height (em)
Variety
06 -05 07 -05 08 -05 09 -05 10 -05 11 -05 06 -05 07 -05 08 -05 09 -05 10 -05 11 -05
1 61.3abA  87.5aA 100aA 100aA 100aA B ES 52.5abA  46.3aA  110.0aA 120.0aA 100.0aA 4z
75.0aA 88.8aA 100aA 100aA 100aA SR ES 61.3aA 41.3aA 87.5aA 115.0aA 117.5aA iz
CK 38.8bA 73.8aA 100aA 100aA 100aA B 38.8bA 40.0aA  107.5aA  122.5aA 127.5aA 2

I XU X Be HLR L (eryl A + ery2 Ab) A5 I - XU L B HUBRFFAIIEN (eryl Ac + EPSPS) s CK:B840 11 5 RIZIEEE /5 AR

AN KRG F R HIZRRTE 0.05.0. 01 AP B 225 3%

I : The double price of Bt gene (cryl Ac +cry2Ab) cotton; II: Double price of insect and herbicide-resistant gene cotton; CK: Ganmian No. 11.

Different small and capital letters indicate significant differences at P <0.05 and P <0.01, respectively.
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Table 3 The seedling emergence, height and growing process of transgenic cotton by two sowing methods
b F 3% Sowing on the earth’s surface
(=}
V‘fjiv HiH % Seeding emergence rate (% ) P Height (cm) HH P Growing process
06 -05 07-05 08-05 09 -05 07 -05 08-05 09-05 10-05 11-05 08-05 09-05 10-05 11-05
I 2.5aA  6.9aA  9.4aA 10.6aA 15.00aA 21.33aA 36.78aA 36.80aA 36.85aA E 2 12 12
I 2.5aA  5.0aA  5.6aA  7.5abA  13.75aA 19.95aA 28.05aA 28.13aA 29.38aA T % % s
CK 1.9aA  3.1aA  3.8aA  4.4bA 8.75aA 14.70aA 32.44aA 32.50aA 32.63aA &= = = I 22
3 em HEE Sowing in 3 ¢m depth
(=}
Vu;jiy H 1% Seeding emergence rate (% ) k= Height (em) HHUERE Growing process
06-05 07-05 08-05 09 -05 07 -05 08-05 09-05 10-05 11-05 08-05 09-05 10-05 11-05
I 13.8aA 18.1aA 20.6aA 24.4aA 25.00aA 29.50aA 33.92aA 33.93aA 33.93aA w8 wE ¥ 2
I 10.6aA  8.8aA 14.4aA 15.6aA 21.25aA 30.25aA 40.51aA 40.52aA 40.52aA x EA M= 2
CK 13.1aA 11.3aA 13.1aA 15.6bA 23.75aA 36.45aA 44.67aA 44.68aA 44.68aA e BwS O HZE 2

[ F B A RN R E 5873 5 7R 1E 0. 05,0. 01 K- 128 5 3

Different small and capital letters indicate significant differences at P <0.05 and P <0.01, respectively.
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eryl Ac + ery2 Ab J IR A S 47 8% 15 43 51 o 15.00,
21.33.36.78 .36.80 1 36.85 cm,¥% cryl Ac + EPSPS
FER SRR E 20k 13.75.19.95 28.05 .28.13 il
29.38 em, GXf AR L 2 SR AR E (KR 3), XK
WA A AR K], 5% erylAc + ery2 Ab B DR AR A1 i
cryl Ac + EPSPS B[R 5% BEAH LG, Ak i 38 4 P 35
Hytesss s SR R (36 2) L, MR duib T 55 3%,
WD, —HATHRENES T AER B
Fo BT UL, 33X 2 B ik R R TR A w8 5 4 ) 7 T
BT A HAL AR o

2.1.4 AHFHBELESLS i{%cry]Ac +cry2 Ab FE[H
FRIEZE LEXT R 1 AN (R 3), o il AR i B 5T
P, BA — B M 2 FAL RS ; 7 eryl Ac + EPSPS

BEIAR AR LE XS B8 2 S H (3R 3) , TEAE kA 1
Tese )y, HARE R, A% R kA it 2230 kg
ek AR T BA ALy, NTTERR AR B 2R 2 4
F EAEAT 2R BB

2.1.5 wEmfEEHEEESES 2011411 A5
H %% cryl Ac + cry2 Ab B [RIRR 1%L cryl Ac + EPSPS
BELRARF- 2k 2R EC 00 1.5 F10 A, 50 R AR
P22 S B 3 5 SRRV R 5 0 IR O 0, 2012
£33 F 28 H,2 Pl B DA A1 2k 22003 ol
8.0 10 A, 5530 MM U 22 S oA (25 5 BRI v 5
XN 0K 4) . XERBAFE cryl Ac + cry2 Ab F&
PR ANES cryl Ac + EPSPS Jk R 1 22 91 55 4+ 01 35
BRI, Hook 22 A BRI v, 22k T A L
23, IR A HAT 2R REAL AR

F4 2 MBEMAXTRAZMBANRIWEZ R

Table 4  The number of cotton boll opening valve and the floc valve dropping rate of cotton by two sowing methods

i A HE Sowing on the earth’s surface

3 em HEHE Sowing in 3 ¢m depth

i 2R

i ER

Lz 6 a5 3% 6 JIbd 5 3%
uuﬂ’ The number of cotton boll %ﬂ\fﬂ}d%}z The number of cotton boll ?ﬁﬂ[ﬁ‘ﬂﬂ%}i
Variety . Floc valve dropping rate ( % ) . Floc valve dropping rate (% )
opening valve opening valve
2011 =11 -05 2012 -03 -28 2011 -11-05 2012 -03 -28 2011 -11-05 2012 -03 -28 2011 —11 -05 2012 -03 -28
I 1.5aA 8.0aA 0aA 0aA 6.8BA 16.0cC 0aA 0bB
I 0.0aA 0.0bB 0aA 0aA 11.0bA 36.0bB 0aA 8.3bA
CK 1.0aA 4.0abA 0aA 0aA 16.3aA 60.0aA 0aA 13.3aA

[FIF B 5 A /N RS 55001378 16 0. 05 0. 01 K B2 B35

Different small and capital letters indicate significant differences at P <0.05 and P <0.01, respectively.
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(Bl ) BN A AR 2 58

PRI, X 2 o e i PR A

cry2 Ab SEINAR JF% cryl Ac + EPSPS JEPIRR A IR4 T H A i BB AL XURG:

ANXEITE A AR, R i T = e B I P B AR R
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WP 5
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Vo Ze S 4 5 s BRI Vs AN Ry O 0, 2012 4F
3 128 H,2 P IR 2k 22587351 16.0
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2 Fo gy 2y A A7 5E 4 BR T R D 45 SR R W,
cryl Ac + cry2 Ab BEPRUARHCRE -1 240t B e A0 3 5
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