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Retrospect and Prospect of Research on Chinese
Transgenic Insecticidal Cotton
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Abstract: Cotton is one of the most important cash crops in China. Successful research on transgenic insecticidal cotton
and its large scale commercialization have ensured the steady development of cotton growing and rapid increase of textile
industry in China. They have also protected environment, increased farmers’ income and made important contribution in
promoting the sustainable development of agriculture. The authors recall the key steps of research on Chinese transgenic
insecticidal cotton, from one gene, double genes to fusion gene, introduce the excellent achievement of their industriali-
zation, and look forward to further study and breeding technology for insecticidal cotton in the future.
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Bt R GEAEE Y Cryl A AT R EFHREL 0
TEWN R B H 3 L, AR Cryl A RIUE AR
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Cryl Ab EA AT A AR BE 7, T CrylAc 5
B AU MR A 4 5 YR ABUT, R T a F S5 A S
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HIPT AR R B3 28 i (full modification ) f5
AT A A (fusion) 7, BT LUK H A 4 4 Bt
GFM CrylA MR,

®1 GFM CrylA 3HEERRHRAIEM
Table 1 Design and synthesis of GFM CrylA insect-resistant gene.
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At DL
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R E R

GFM1 4 198 4
GFM2 5 251 5
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GFM9 5 240 6
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£, F 1994 SEFFHI N T B s 2

- #4558 (* Enhancer
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Q) and Kozak sequence
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PolyA,splicing and
processing sequence

E[ Nos #1171
Nos Terminater

B 1 pCBUAB RS TERE

Fig.1 Structure of plasmid pGBI4AB.
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Fig.2 Structure of plasmid pGBI4ABC.
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Fig.3 Insecticidal efficiency development of one and

two genes cotton to resistant cotton bollwerm.
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Fig. 4 Structure of plasmid pGBIF4ABC.
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Table 2 -1  Applying and authorization of biosafety evaluation about insecticidal cotton({ 1997 -2000) .

. ‘ R Hh HEEREIL i ah A

RIS ] (4F) . : . : o
. . Laboratory experiment Median experiment Environment release Commercialization

Experiment time :
Yo W M RR o BE Mk wa e
Applying  Authoried Applying  Authoried Applying  Authoried Applying Authoried

1997 0 0 0 1 1 1 1

1998 0 0 0 0 1 1 0 0

1999 0 0 0 0 2 2 12 12

2000 0 0 3 3 1 0 6 0

41} Total 0 0 3 3 5 4 19 13
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F2-2 HERVMEREYEARRRSMETMNBHRHATER (2001 -2006 )

Table 2 -2 Applying and authorization of biosafety evaluation about insecticidal cotton(2001 —2006) .
| AR TR P WGAER
BB (4E) Median experiment Environment release Production experiment Application certificate

Experiment time  FfE  Hok m R R L ot
(Year) Applying  Authoried Applying  Authoried Applying  Authoried Applying Authoried
2001 45 21 9 7 0 0 7 6
2002 0 0 7 4 50 29 9 9
2003 5 5 2 2 35 33 49 2
2004 0 0 0 0 0 116 116
2005 0 0 0o . 0 5 5 118 118
2006 0 0 0 0 0 0 148 146
41t Total 50 26 18 13 90 67 477 397

o B R 2 PR 662 1, #iAtt 523 1, Ko A
7= FH & U H 4 496 T, #i4tE 410 17,

3.3 EFREERARFTRMNEE
HEERRT AR LB UG, BFEE
TAEsE AR R . i 500 B 893 3 LR
R Z R AR, Bl Tl E TR ,
TR T E AL E R ALH BUAR F R B KR UME R
1. A 1998 5] 2006 4, AL 90 MR H

MAFISE THIERT BB SFANEE, ER
EER T —Zm K EMEAN, B EAEERE
TR 273 58, 848 A E K0 PR AR
FhEd 100 A, H A i B 0 E FPT SR R
B ALACEFERFER3) o M 2005 F3 E T4 505 #
RABAEFT AP LRI 25, B iE % 25 BP0 R AR T &
PRI IEA 86 4, 5 BB B T6% |, B 2 FHEHE
J70.33 J7 hm® DL EAGA 61 4, b7 5 R EBAY
% , ity TR ERAL TR BESL S

£33 BHERHEEMESRBRBET

Table 3  Chinese insecticidal cotton varieties authorized by the nation.
. TV R - lingis f . .
e R STEE g EEIRCRD) FH AL Breeding company /
. Safety evaluation . Authorized time o
No. Variety type Variety name department / organization
name (Year)

1 B E I GK30 &R 16 LMY 16 2005 WIARMEBI R L,

2 YL GK34 R 21 LMY 21 2005 R AR BB PR A

3 Bt conventional GK33 2019 TMY 19 2005 Shandong cotton research center,

4 Insecticidal cotton £ 2015 Lu 2015 &85 29 LMY 29 2006 BRI-CAAS

5 9154 Lu 9154 46HF 27 LMY 27 2006

6 GK45 HE#R 109 HD 109 2005 RS AR B, b B R B BEAE AR T

; HE 5158 B 5158 Han 5158 2006 Handan AAS, BRI-CAAS

Han 5158
8 HB ¥R 802 HBAE 802 HM 802 2006
Handan 802

9 GK44 A 2 ZZM 2 2006 PERMREY RS BERE
FEERN G, E AR B A M ER B
PPI-CAAS, Qiliying Plantations( Xinxiang) ,
BRI-CAAS

10 GK53 #ZR 1 XQ 1 2006 IARS BRI RA A, P BB M AR T
Jingiu Seeds Co. ( Shandong) , BRI-CAAS

11 31286 Ji 1286  FLAf 958 JM 958 2006 T RARABERAERT , -h B E AT
CRI-Hebei AAS, BRI-CAAS

12 GK62 HBEAR 1 XLM 1 2006 FEEREL AT EYIRT , T AR B YR BT

Xinjiang AAS, BRI-CAAS
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ZR3
EIEL R A i . ,
Fe ARhsen S fﬁﬁ:gﬁ . B FR H& :“.é]( f}i.{ﬁ}) B H 20 Breeding company /
. afety evaluation . Authorized time o
No. Variety type Variety name department / organization
name (Year)
13 B R bt AUl GKz6 R i 38ZMS 38 1999 L RB B LT, o AR A B T
14 Bt hybrid GKz668 s il 52ZMS 52 2005 CRI-CAAS, BRI-CAAS
15 insecticidal cotton GKz8 AIHL 3MK 3 2005 EIRCRAMLR, A E AR W AT
16 GKz23 A 6NM 6 2005 NAU,BRI-CAAS
17 GKz13 £ RH-1 Lu RH-1 2005 IR AL A=A A F ML,
AR B Yy AR B
Shandong Cotton Breeding Collaborative Group,
BRI-CAAS
I8 GK3  WACHII0EZM 10 2005 WLIGASRANEATRA A, PR LR 5
Huiming Seeds Co. ( Hubei) , BRI-CAAS
19 GKzl7 HZAM 8XZM 8 2005 IR AR AERLE BT, o HARB B AE YRR BT
Hunan CRI, BRI-CAAS
20 CKiAS  BFA3CKZ3 2005 WL RAELEN , i FACRHS A I H AT,
LR AR G Y AR BE
Zhejiang Cixi ASI, BRI-CAAS,Zhejiang University
21 GKz10 EWH 1ISLYM 15 2005 IARARAEREFE L, v AR BB A Y R AT
22 GKz25 SR 24LMY 24 2005 Shandong cotton research center, BRI-CAAS
23 GKz12 EHF20LMY 20 2005
24 GKz29 LA 25LMY 25 2005
25 GKzl1 HEZ% 98-1HZ 98-1 2006 HREE R A , b B AR BG4 W B AR
Handan AAS, BRI-CAAS
26 GKz21 I Jik M 6GXM 6 2006 TR E GRS SOR RS B2
T EARRBE A Y BAR B,
AU E KRR A BB AR A R
Guoxin Rural Technical Service Association(Hejian) ,
BRI-CAAS, Beijing Guoxin Kechuang Biotech. Co.
27 97HI1 Pk 1EZ 1 2006 LB AMBIFGARALRT, o EABH A E AR T
CRI-Hebei AAS, BRI-CAAS
28 JZHR99990  ZRZ%4f 24EZM 24 2006 FISAREBE , v E AR BeAE Yy R BT
Jingzhou AAS, BRI-CAAS
29 XU EALYTHAR sGK321 sGK321 2002 AFERAREDTR , o EARH LY AR BT
Bt + CpTI Shijiazhuang AAS, BRI-CAAS

30  Conventional sGK9708 R AT 41ZMS 41 2002 o R AR T,
3] insecticidal cotton  GKORDD WA 45ZMS 45 2003 [ R BB A AR B

32 SGK H1-BZ12 il S1(42f5) 2005 CRI-CAAS, BRI-CAAS
SGK Zhong-B212 ZMS 51( Brown)
33 rf1 501 Zhong 501 FPARJIF S8ZMS 58 2006
34 sGK3 = k4% 3GXM 3 2006 T AT KA AR IR S5 4,
T AR A AR B

AL 5THT AR A= Y BOR A R A

Guoxin Rural Technical Service
Association( Hejian) , BRI-CAAS, Beijing
Guoxin Kechuang Biotech. Co.

35 5272 Lu272  BAHEF 28LMY 28 2006 WARMRAEBE T L, b R BB A e R
Shandong cotton research center, BRI-CAAS
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gk3

EIBFR

Safety evaluation A

Variety name

Fe  GERE
No. Variety type

name

E A (4E0Y)
Authorized time
(Year)

B HNL Breeding company /
department / organization

36 RUHr A3 A sGKz4 T BT 47 ZMS 47 2004 Hh [ AR B BEARAE ST,
37 Bt + CpTI e 302 AT 57 ZMS 57 2006 o E R B B R AR BT
hybrid Zhongza 302 CRI-CAAS, BRI-CAAS
38 insecticidal cotton sGKz8 B2 YM2 2005 o B e B B Ak B AR P
HRER BBt , AL RAR + 30 )
BRI-CAAS,Handan AAS,Beijing Yintudi Co.
39 SGKz9 JiA23 823 2005 TLIRRBBCEAERT ,  HARB B YA
Jiangsu AAS, BRI-CAAS
40 sGKz21 B35 YZ 35 2006 T R AR B BEAR AL AR E BT
KRB B Y B AR BT
Henan AAS, BRI-CAAS
41 sGKzl1  #ZeA 11 XZM 11 2006 B4 AR AERI2pr
(1 S-26) SRt AL A R FAE A,
sGKal1 Hh [ AR B A M B AR i
(Xiang S-26) Hunan CRI, Beijing Zhongnong

Seeds Co. , BRI-CAAS

4 EFfFfiamsnrrbdRtefFaes
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Table 4 Planting area of Chinese insecticidal cotton in the past years.

=5 AR E AL (10° hm )

HE AR A E AL (10° hm?)

I =t AR T S B

i{i Chinese insecticidal Total insecticidal Chinese insecticidal
cotton area( kilo-hm” ) cotton area( kilo-hm®) cotton market share (% )
1999 60 880 7
2000 320 1 800 18
2001 700 2 340 30
2002 1320 2 750 48
2003 1 600 3 060 52
2004 2 080 3330 62
2005 2 300 3150 73
2006 2 960 3 600 82
B1t Accumulated 11 340 20 910

3500,
3000,

jg 2500,
=) 2000
1500
1000;

500

B[] 7= 45 U

Chinese insecticidal

cotton

W[l
America

insecticidal

cotton

0
1999 2000 2001 2002 2003 2004 2005 2006
HYear

BS HfEARBTSHERERR

Fig.5 Market development of insecticidal cotton in China.

J& , o LB B R R W AR T TR 1 SR mD 2B
ThE T RSB R R AR T E
FAFRRM A 4R, RAIENLME L. EERHK
TRFF T, B BAE R TE] , B 7= 5T AU = kAR
YRS, 2006 4F, /- HU AR AR AR E 2
B 4 G AR IR 82% , DA X E S G 35 T HE
NILERMT S . B PR ARS8
IR AR 2 000 207 AW, $26 TR XL
R FH A B NRTRRARER R, Z 4
KPR 3000 5, HIEHB T XHEEE
Kb JERZ 8T REIBERE

Toie X TR L SR ARFI A 7 2 B B, B
Rl BT R M S B 8 B R

FEhEREEBE ROk BOR BT ST 0 2002 4178
PALFIAR PR ) — IR L TR AR Y], Fh e 7™
R REIN L M B A K SR B S 2 ] U 2D AR 25 Wi
13 WK, HL HUAR P 200 AR 25 T B 22. 5 kg/hm

IAA B E W T A THRA . BEiT, M
LA AT 24 2 100 JT/hm’, 3 2006 4E [E 7=
eI AP AR Bt A AR E 1134 07 hm®, B
R A R 25.5 7 t, WARAR B Y 2
238 {.7C,

HEl, £E NS, S EmaRh s R 4 ~8 U/
kg, 5 EHLHARFp 450 42 Ju/kg 24, I EH 7R
L ARARFP R IE 1, H 20 ~ 30 Jo/kg, RAEPLH
MR F Ui S B 2 R R R E &,
Y —FR AR X AR SE AR EARBRAR R, $%
4 EPL R 6 R AR SE 3 AR 360 5 hm, [ PR
B R R 80% (KA hm” FARE 15 ke
T, & EEFEE PR T R4 5 400
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