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Evolution and developing trend of global biotech/GM crops
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Abstract Biotech/GM crops have always been a social controversy topic from the scientific debate of scholars to the
safety concerns of general public. Based on the data of ISAAA, the development of global biotech/GM crops was
summarized systematically from the aspects of field trial, approved for commercialization, commercial cultivation and
GM product import, and so on, in order to show objectively the development of global biotech/GM crops in the past
decades and provide an all-round overview of the development of global biotech/GM crops. A large number of field
trials and strict approvals of biotech/GM crops indicated the cautious attitude and biosafety system of different
countries. The increasing of biotech/GM crops in areas, varieties, traits and countries accepting GM products showed
that the development of biotech/GM crops and GM products has become an irresistible trend. In the future. with the
improvement of biosafety system and the correct popularization of biotech/GM knowledge. the awareness environment
for the development of biotech/GM crops will be improved. and more people accepting biotech/GM crops will become
a common phenomenon.
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Table 1 Number of transgenic crop field trials worldwide 1986—1995
M ait
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
Country Total
RIEER UMD 5 12 48 97 158 208 282 509 901 1100 3320
Industrialized countries
(Subtotal)
PiBK Western Europe 2 7 18 35 64 75 75 102 178 240 796
W Asia 4 4 3 4 7 12 26 26 86
4t 3% North America 3 5 26 58 91 129 200 395 697 834 2438
KEFEZEOND 1 2 3 4 13 34 51 58 125 291
Developing countries
(Subtotal)
e Africa 1 2 1 6 6 9 25
LT 2W Latin America 1 2 1 1 9 28 36 41 85 204
W Asia 2 2 2 5 9 11 31 62
AREK /] Z i U 2 12 22 36
Eastern Europe/Russia
(Subtotal)
Bk Eastern Europe 2 10 13 25
K2 Russia 2 9 11
#3t Grand total 5 13 50 100 162 221 316 562 971 1 247 3 647
T SRR [ R A 0 B AR IR 45 41 20 (ISAAA) . 1996 BEkb a3 2 FIE 1,
Note:Data are adapted from ISAAA, 1996. The same in Table 2 and Fig. 1.
R2 1986—1995 F2HmERREEREYXEBER
Table 2 Most frequent crops of transgenic crop field trials worldwide 1986-1995
g E| 5P S MR B4R it K iipia KA iR/ mE R i
Ttem Maize Canola Potato Tomato Soybean Cotton Tobacco Melon/Squash Total
RS R EL 1024 665 362 353 278 224 161 92 3159
Number
H A/ 33 21 11 11 9 7 5 3 100
Proportion

TH—AHEHEEKE ., 2002 45 F E X 50 FhRY
120 FhOyRESE N BEAT T AR W B BESE . OF HE &
ILHE T 45 A BN AE Y AT )5 . 65 AT
IR, 2005 AE R E B & A 2N AEY)
PEAT T S, A G = R ERAEY — KR E oK
H/NZE s DL KR A6 S48 38 i KRB B3R A

Z RN ) N N 8 T B 1 A )
2006 4F,HE 41 E T 20 B VEY 211 Wk H AR,
I, 2008 AEFEENEE 10 AL RAEYHEAT T HR]
PN R S T A o BN N - 17 N1 A0 5/ NI 3 ) 2 s 14
FREE IR KRR A . A 2012 4F 10 H,
FERAESAT TR KPR LR/ PR AT . B
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Fig.1 Most frequent trait categories of transgenic crop R B R AR, P AR AR 2 40 hm?®, EE T RO R
field trials worldwide 1986 —1995 1994 FEEE BB MR HELERE P HE RN
F3 2016 FELHERITHERE B EW R
Table 3 Crops and traits under field testing by the Public Sector in 2016
% YEW) PR TF k&
Country Crop Trait Developer
7 #£ Banana PrAL 2K Fusarium wilt resistance B+ 2B K% Queensland
University of Technology
WK F .
Australia N3 Wheat UG BU S BT AR AL SRR A B A BRSRL R R Tl F R 4 2 (CSIRO)
ea

Disease resistance, drought tolerance, altered ~Commonwealth Scientific and Industrial
oil content and altered grain composition Research Organization (CSIRO)

- 22 ¥ Ryegrass WP E SR B MR B R G m AR BTOY = R s

New Zealand

Better nutritional quality and energy

system; high metabolizable energy

AgResearch, New Zealand

| /NZE Wheat e A Yield and biomass 5 BE G 30 4 e Y T 5 B
UK Rothamstead Agricultural Research
Ry AR AL P, DG, D BEE ZERET{A B (TSL) The Sainsbury
Potato Maris Piper Blight and nematode resistant, less bruising ILaboratory (TSL)
KA and less acrylamide
EU %1 Camelina w-3LC-PUFAs(w-3 (KGR MAMIENTH) % B0 M7 45 48 5T 58 FF Rothamstead
Omega-3LC-PUFAS (Omega-3 long chain Research
polyunsaturated fatty acids
o,k 4k 7 # Banana H % B Bunchy top virus 1A 48 5 BF 9% 3 Byumbwe Research
Malawi Station
o5 A WRERSLPE Late blight resistance B i B L T 1 % T
B3k 185 Y 7 A 4k 2 H) T 3% it Kachwekano Zonal Agricultural
Uganda Potato varieties Desiree Research and Development Institute

and Victoria
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% 3(50)
PN 1E#) PER HE#H
Country Crop Trait Developer
ENE IR Cogy -0 M 3% &R 48 o & 4% AP I 3 PEE R % s & X Delhi University

Indian mustard

J& 1 5 Chickpea

Insect resistance with cry7Ac, Cryl Aabc

Barnase-barstar system to induce heterosis

i A CYC7TAC. CYAIAABC #t & %

South Campus

ER BE Bk v #F 98 F ICAR-Indian

Institute of Pulses Research

BN K& Pigeonpea WA CYC7TAC. CYAIAABC #i Ht # D B fk »p BF 5% f ICAR-Indian
India Insect resistance with cry7Ac, CrylAabc  Institute of Pulses Research
H i Sugarcane DRIB #: K $1 2 ¥ Drought tolerance with  H i #f 3% 1 ¥ , Shahjahanpur i
DREB gene W F 4 (UPCUSR) Sugarcane
Research Institure, UP Council of
Sugarcane (UPCSUR), Shahjahanpur
EE
Philippines JKFG Rice B-#1% % B-carotene [ Fr 7K &% BF 5% Fr . Philrice, [ B
Tk E IRRI, PhilRice, BARI

Bangladesh

T = B AR R Al A ) AR R IR 95 2L (ISAAA) , 2016 FERHEE IR,

Note:Data are adapted from ISAAA, 2016.

VEW— % 3R B 23 ik A R e e, =
2017 4F, 2 ERAEA 498 Wk KA. H 2008 SEHFHh
A MR EOE 3 5 — MR AR B, IR 7E 2013 4F
IRE W, 2017 AR A MR AR HE B 700 8%
4133 Oy iR AL A R S R AR £ R a2k
BRI A2, P 28 1 995 ) (48. 5%0) Ak}
251 338 3 (32. 38 %) Al 800 £ (19. 36 %0, A
G X R L BB B A AR S OWL RO Wt
7&)[3710
2.1 #HEHEEREDHLEHER

1992—2017 434 40 AME K (K 28 [H it
— AN E ZO b B W 0 Bl A AR AT, 1992
ER 199647 H 1 HL7T AEKG AD+RCE) A
35 TG 3 BRVE 4 1) B ol A HR 3 AR I v 38 [ L v
T 20 T (57 %), N RALUE T 8 Wi (22 %) , H 1 1
TR A HEHE T 2 T, BT AR 42 | A5 P B R RR B 45 it
HET 1IN, 19962017 4F , 38 [T 2 4k o i 3 1A
EI R B R R 2 E R FEEZEN 1 314
T g R, L E A E T 196 T (14, 92%) , &k
177 Wi (13,47 %) A&VEEF 170 i (12, 94 %) 18 K H)
T 129 T (9. 82 %) MERH 104 Wi (7. 91%) (& 1),

2.2 REBLEHIEDHELR

MR B AE D R 2R B B 2 2017 4,
20 FiVE W B b, Fovb 1992 4EF 1996 4E 7 J1 1
H .8 Fhi FEIVEY AR ME BTk AL, o R E oK 8
TC23%6) o 7 i R 3% 4 5 T (14%0) (A 46 4 Tl
(11%) B4 EE 3 T (9 %) K IR BB ) B 4% 2
(5% m R 1 W (ISAAA,1996);1996—2017 4,
29 Pl i BE VR W Bl At o, L b FORA R ARt 2 1Y
YEW, 35 #it 539 T (41. 02%). #& 46 229 I
(17.43%) K T7 200 Wi (15. 22%) , By 45 # 109 T
(8. 3%) 3¢ 106 i (8. 07 %) Jx Hifih 24 Fl {4y
131 (9. 97 %) (K 2)
2.3 AL KHEDERS ®

AR Bl Ak 1 7 9 MR Ok B 1992—1996
A O B — PR, P B BR RER R 13 I
(40. 6 %) Hr AP 8 Wi (25. 0%) L HEIR TR i 6 T
(18.8%) I # HL I 3 T (9. 4 %) Fn iy Ji M4k 2 10
(6.3%), 1997 45 A PEAR SR, B 75 70 3K 4L 54
7 3626, 52 A IR CRL S B /B B R R 4 5 4
A/PUBRFER 2 AR K20 % F B A 15 %6
FEPUME A 102 MR 1920, 2017 4F B A& Pk
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_ Other 9.97%
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8.07%
Tk K Maize
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8.30% —
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17.43%
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Data are adapted from ISAAA, 2017. The same in Table 4,
Fig. 3 and Table 8.
2 1996—2017 ERAEFUUWEEREYFMES
Fig. 2 Distribution of crop categories of approved

GM events 1996 —2017

BRI AR 52 2L (51 %) H b g B ) /4 ol
40 % PUBR B/ F A Tl 5 6 %0, BUBR B/ B A
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3 ERFEEEIEMTE

SRR LN AVEY A 1996 4FJT 8h K i BLRG 1k
PR LUK, NI #I i 6 > B R g 30 24 E XK,
TEP R ALY K 2] 10 ZF, Fhkd H L 1996 4F 1Y
280 J7 hm” B4 fm# 2018 £y 1. 92 /2 hm*, 5k T
68. 6 fi5 (Kl 4,

3.1 HEREYMHERENH

AP DX 3553 A SR B DR 0 s ol Ak 38
RS ) R R T IR TR A W ol A ) 2 T X8, 1998 4R T
BUN Femr ik 84, 220 (H LG I o HL 2 T R 3,
PRI Ay e e v [ 8 %) B 5 DAL AR o v T AU B K
2011 A S v I 58 5 3k 1 5100 i Bk TR A B el AR
FEoF-, 2012 4 LAUS A v v [ 58 00 e B DXL AR ) oo A 1D
H— B T RIKESIET 2014 4R J5 =35 5 Al
XAGE . 2018 4F A7 26 > [ G M AE B L AR . H
HERIKER 5 A I 46%, kR E K 21
A TR 7 54 % (B 4)

F4 19962017 FXFEERMAFZEEREYHLLBER
Table 4 Global status of approved commercialized biotech/GM crops 1996 —2017
ik TORE e . !
R X Number VEW) £ Fx CGHEHES D B/
Country l]ﬂ‘l.tﬂ of crop Approved Crops (Approved events) Note
Period . events
categories
1996 19 197 HAE alfalfa (3). 3 J apple (3). i 3¢ ¥
2017 4F Argentine canola (21), 2§ B chicory (3).,#§ 4£
cotton (28) \H & % ZX ¥ creeping bentgrass (1),
*EH W R flax (1), E kK maize (1) &K melon (1), | _ .
- MR single trait
USA AJK papaya (3).2Z=F plum (1), 542 potato
(48) . JK F§ rice (3). K & soybean (25).F JK
squash (2).flf 3% sugar beets (3).4H % tobacco
(2) . tomato (8)./NZ wheat (1)
- 2013— 6 65 52 bean (1) M4 cotton (15) HEH eucalyptus &4 A ph i T Al
Bragl 2017 4F (1), E K maize (39), K & soybean (11), H #E food, feed, processing,
sugarcane (1) and cultivation
[ 4R £ 1996— 3 6 AL cotton (7)., F K maize (42), K& soybean & ¥ .1kl H Al food,
Argentina 2017 4 (13) feed, and cultivation
1996— 14 177 B alfalfa (3), 3 B apple (2), Wl 3¢ ¥ &Y &R A1 H AL food,
2017 4E Argentine canola (18) .4 4£ cotton (25), W.Jtk feed use, and cultivation
JIIE-N flax (1), % & maize (67) . KJK papaya (1) .9 2%
Canada MZEHF Polish canola (4) , H4 % potato (27) 7K
T rice (1) . K& soybean (21).FFJR squash (1),
H3E sugar beets (2) . & Wi tomato (4)
REVAES 2004— 3 37 HHAE cotton (20) . K maize (14) . K5 soybean &) ik #1H Al food,
Paraguay 2017 4 (3) feed, and cultivation
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408
wr PURE . N
H xR A Number Ve 2 FR (L HEBCRD) =
i ] Approved .
Country . of crop Crops (Approved events) Note
Period . events
categories

1997— 11 64 MZEF; Argentine canola (12) Ff4E cotton (11) . &% mlRL A I A food,
] 2017 4F E Kk maize (18). K JR papaya (1), % & 4 feed, and cultivation
Chi petunia (1) ¥4 poplar (2) JKHF rice (2) K&

1 soybean(12) . filf 3¢ sugar beet (1)l sweet
pepper (1) . il tomato (3)
Bl A 4 2008— 1 1 K5 soybean (1) WL Fi#E planting
Bolivia 2017 4F

1996 9 170 Bi7E alfalfa (5) . J3E4F Argentine canola (13). & i fH A food,
B Ef 2017 4F FRAE cotton (31). E& K maize (75), B % feed and cultivation
Mexico potato(13) . 7K #F rice (1), K& soybean (26) .l

3 sugar beet (1) .7l tomato (5)

2002— 9 94 B¢ 5 carnation (8) . # 4E cotton (14) R flax &4 e Fn HAh food,
eI 2017 4F (1), K maize (49) . JKFG rice (2) I AE rose feed and cultivation
Columbia (2) . K% soybean (16) %3¢ sugar beet (1)./)

# wheat (1).
N 2002— 2 8 Tk maize (7) JKAF rice (1) B ] RE B BT R i
A .

2017 4 food, feed consumption,

Honduras .

and environmental release
BFURA R 1996— 3 22 AL cotton (19), K T soybean (2)., 3 # 7 Z 5 (£ ) seed
Costa Rica 2017 4 pineapple (1) production

1996— 11 129 B4 alfalfa (3) .93 #F Argentine canola (22), ¥ f% FH AL food,
e il 2017 4 R Th B carnation (12) A € cotton (26).FE K feed, and cultivation
Australi maize (27) . 4% potato (17) . JKFF rice (1) . H

ustratia B AL rose (1) . K& soybean (17).sugar beet #lf
¥ (2) /M wheat (1).

2002 8 88 B fE alfalfa (2) . W13EKF Argentine canola (2) #f &% 47k F1 i T. food,
= 2017 4F 1k cotton (8), E K maize (52), B4 ¥ potato feed, and processing
Philippines (8), 7K #f rice (1), K & soybean (14), filf 3¢

sugar beet (1)
R 2015— 2 22 E K maize (14) KX soybean (8) YA A food,
Vietnam 2017 4F feed, and cultivation
DS as 2012— 1 2 a4 cotton (2) kLA 4E planting
Sudan 2017 4F
§ 1998 7 104 K Argentine CflIlOlEl (‘13) ‘J‘%)ﬁ’% carne;t\ion o8 R A food,
[k BH-28 2017 4F (7) K3 4E cotton (13) .7 Kk maize (50), Th 44 feed. and .

, a ssi

EU-28 potato (1), K & soybean (19).#lf3¢ sugar beet cec, and processing

[@9)
IEZE[S 1998— 5 70 3 HF Argentine canola (5) \# 4£ cotton (10), A T )
South 2017 4F E K maize (42), 7K #§ rice (1), K & soybean . Lﬂﬂ%ﬂﬁﬁﬂﬂkﬁ’rﬁ

. food, feed, and planting

Africa (12)
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Stacked traits include HT/IR, IR/DR, HT/PQ and HT/PC
(HT, herbicide tolerance; IR, DR, disease
resistance; PQ, modified product quality; PC, pollination control)

3 2017 ERAEHUEUHEHEERENERS T
Fig. 3 Distribution of traits of approved GM events in 2017

insect resistance;

M ) S ] — R i 5 b e DR Wy A i AR
e R 55 o B fR iy N G A BRI VR ) T

R 73,726 (1998 4F) , e IRt 7E 39 %6 L) - (2015—
2017 4F) ; HyOR B P BTARAE R & K (£ 5) .

2018 4, 35 [ | 1 PG BT AR 42 0 i &= K 0 = A3
F14) it 5 DR 0 i e v AL o 4 K A 5 DR A A T AR
85. 0%, & [ % 3 P AF W Fhodl i AL ik 7 500 U7
hm® , 5 4 BRES e R 9 B 0 BLAY 39. 020, e L R 1
Yrhm A o KR E 45, 4%, Tk 44, 2% LM AE
6. 8% B L7% 3 1. 2% f3 0. 7%, Bl K
1000 hm* AR N RN, S8 ERSE R, By is
FERAVEY IR AR 5 130 J7 hm?, o5 4 BR 5 35 AR
Yraom B 26, 8%, EEE R NMAEY P KE
68.0%  FE K 30. 0% HHE 7. 8% AR AL 2. 0%,
B AR A 7 3 DRAE P A AR T AR 2 390 J7 hm’, 7 42k
BEELVE Y B R 12. 5%, P K T 75.3%
ok 20, 9V MM AE 1. 5% . & K 5 3 (K AE By Fib
FETE AL 1 275 J7 hm® , (5 4R 56 1R 9 6 18 ALY
6. 7% (F5),

250 100
200 -1 80
£
g 3
= z 150 60 o £
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= &cm
S 100 40 2 E
=
50 20
0 0
O > XN —A O VOO =A< N &~
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DD OO OO0 oo oo o000 o Cc o oo
Bl B I B SN I SN I S B SN I SN I XY XA U SN S S S S SV S S S Y Y o
AEf} Year

L AVEYNFL Area of GM crops
—W— &iKEZ 5 The proportion of industrialized country
—A— KIEFEZ Y H The proportion of developing country

e M A o A ol 2 R R R 45 ST (ISAAA) 19972018 BRI T, £ 6 Fk 7 .
Data are adapted from ISAAA, 1997-2018. The same in Table 6 and Table 7.

B4 1996—2018 FE&BKEEEEYFHEERR
Fig. 4 Global area of biotech crops from 1996 to 2018
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1996 47 5L IR Py 1 b Ak 24 B DL 3 Bk R A
FOE AR KL 38 100 J7 hm? 4 BRES 5 PR 1R 9 6 Tnl
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(50 77 hm”,17.9%0) s TR 20 Y0 S F K (10 %6) (i
FOGY) T (A% MBS ECRE 1%), H 1997
AP R AR — R 4 BRI T B e R 1) A Bk R AR
Yy, w1997 4E % 510 J7 hm® 34 i %] 2018 4EfY
9590 J7 hm® , i 4Bk 3L AR P 81 ALY L A

39.8% FJF A 50%,2001 4E %8 ik 63.3% ., HWk
EEK, B mE A 320 77 hm?® BN FE) 5 890 7
hm?, di e 25% F T 30, 7% s M A6 AL 140 J7
hm® 3N %] 2 490 J7 hm®, (5§ LR ARGEFF7E 10% ~
15% ;9 3% 18 BB M 120 J7 hm® 4 m #] 1 010
i hm® AR R R RS 10,926 FRERN 5.3%
(FR6), SR LF, KT EK A A 2Bk
e FLEM R EAEY At DUk X 4 W5 R
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Table 5 Global area of biotech crops in 2018 by country 10° hm®
P [ YEY)
Country Area Crop
¥ FE USA 75.0 F & maize, K& soybean.#i £ cotton, 3¢ canola, &3¢ sugar beet. H f5 alfalfa, K JK
papaya, g JA squash, 442 potato, 3 apple
B P4 Brazil 51.3 KT soybean., T K maize }i £ cotton,H B sugarcane
P #%E Argentina 23.9 K5 soybean. K maize Hi £ cotton
fin€ & Canada 12.7  JM3% canola, E K maize, KT soybean.#}3% sugar beet, B 1§ alfalfa 35 apple
EJEF India 11.6 FRAE cotton
i =k Paraguay 3.8 K& soybean. K maize Hi £ cotton
1 E China 2.9 ¥4k cotton,KJK papaya
3 dH Pakistan 2.8 i 4E cotton
mIE South Africa 2.7 F K maize, K E soybean . ffi4£ cotton
B3 Uruguay 1.3 K& soybean, E K maize
P F 4T Bolivia 1.3 K& soybean
MK F . Australia 0.8  Hp1E cotton.jHI3% canola
JEH = Philippines 0.6 E K maize
4 fi] Myanmar 0.3 A€ cotton
JrF} Sudan 0.2 i 4E cotton
P8 EF Mexico 0.2 AL cotton
PEHE A Spain 0.1 Hi4E cotton
H# & L E Colombia 0.1  #4E cotton, EK maize
Wi Vietnam <0.1 E K maize
HE#RH7 #r Honduras <0.1 E K maize
| Chile <0.1 % & maize, K& soybean.ifi3¢ canola
%9 4 Portugal <0.1 E K maize
# i [ Bangladesh <0.1 B F eggplant
BFH AN Costa Rica  <<0.1 AL cotton, K . soybean
ENE JE 75 W Indonesia <0.1 H i sugarcane
B EBL & J¢ Esvatini <0.1 AL cotton
23R E T Total 191.7 —

T BCE AR [ R AR A B AR B IR 45 4121 (2019) Bk 3,
Note:Data are adapted from ISAAA (2019).
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Table 6 Globle area of biotech crops by major crop categories 1996 —2018
K& Soybean F Kk Maize #i4E Cotton 3% Canola
wh TR/ AR/ AR/ AR/
Year o s/ % o B/ % o B/ % o B/ %
10° hm* 10° hm* 10° hm* 10° hm*
1996 0.5 17.9 0.3 10. 7 0.8 28.6 0.1 3.6
1997 5.1 39.8 3.2 25.0 1.4 10.9 1.2 10.9
1998 14.5 52.2 8.3 29.9 2.5 9.0 2.4 8.6
1999 21.6 54.1 11.1 27.8 3.7 9.3 3.4 8.5
2000 25.8 58.4 10. 3 23.3 5.3 12.0 2.8 6.3
2001 33.3 63.3 9.8 18.6 6.8 12.9 2.7 5.1
2002 36.5 62.2 12.4 21.1 6.8 11.5 3.0 5.1
2003 41.4 61.2 15.5 22.9 7.2 10. 6 3.6 5.3
2004 48.4 59.8 19.3 23.8 9.0 11.1 4.3 5.3
2005 54.4 60. 4 21.2 23.6 9.8 10. 9 4.6 5.1
2006 58. 6 57.5 25.2 24.7 13.4 13.1 4.8 4.7
2007 58.6 51.3 35.2 30. 8 15.0 13.1 5.5 4.8
2008 65.8 52.6 37.3 29.8 15.5 12.4 5.9 4.7
2009 69. 2 51.6 41.7 31.1 16.1 12.0 6.4 4.8
2010 73.3 49.5 46.0 31.1 21.0 14. 2 7.0 4.7
2011 75.4 47.1 51.0 31.9 24.7 15.4 8.2 5.1
2012 80. 7 47,4 55.1 32.4 24.3 14.3 9.2 5.4
2013 84.5 48. 2 57.3 32.7 23.9 13.6 8.2 4.7
2014 90.7 50.0 55.2 30.4 25.1 13.8 9.0 5.0
2015 92.1 51.3 53.6 29.8 24.0 13.4 8.5 4.7
2016 91.4 49.4 60. 6 32.7 22.3 12.1 8.6 4.7
2017 94.1 49. 6 59.7 31.5 24.1 12.7 10. 2 5.4
2018 95.9 50.0 58.9 30.7 24.9 13.0 10.1 5.3

3.3 BREREYHERSH

TEREFERED @l AL 1 20 2245 5L, BBk F 500 1
AR — B AR B W) 0 32 S MR oA T AR
1996 4E 1 60 J7 hm® #4 hin %) 2018 4E 1y 9 920 J7
hm?, [f 4] & Fo s A 21, 4% b FH 5] 46. 0% . B K i
G F 55 1. 02 {2 hm? (2014 4F) , B &5 5 L% 55 %)
77.2% (2001 4F) . HUBRE AR F 2 TR
Tk S AR E A SR . PR oIR8 R HE
A5 PR A 1996 AERY 110 77 hm® 34
F| 2017 4E 1 2 330 J7 hm®, ¢ K1 FL R G5 5] 2 880

J7 hm?* (2014 48) A 5 HEHI N 1996 4F 19 39. 340
FE3) 2017 4R 12. 3% FRB5 =4, EEEH E4
BRAGAEAN A% 1 78 3h T 2042 Bk % 3L DA AR A6 T R U
A U HAE R E BB AE . B A TERBIAEE &
A Z p AR MR TN 1998 4E 1Y 30 T
hm?® 3 i ) 2018 4 19 8 080 J7 hm*, [ [ s A
Lo1% BTHs) 4296 (& 7) 3k — Ptk 2 4 1 141
A6 KSR K H T AR A I FE 2ok A TR AE .
VA pr £ K (Intacta™) , [ PG L BT 4R 4E F1 38 F
1 T K » LA R P8R KA IE B G R 3 [ £ A AE



5939

W A . A R R R AR W R R A 5 ke 3

23

RT 1996—2018 FELKEERENERETRS%H
Table 7 Globle area of biotech crops by trait 1996 —2018
Sy HLBRFH HT i IR AR Stacked traits
Year HAL/10° hm? Hefsl/ % HAL/10° hm? Hefsil/ % HAL/10° hm? Hefsl/ %
1996 0.6 21.4 1.1 39.3 - -
1997 6.9 53.9 4.0 31.3 - -
1998 19.8 71.2 7.7 27.7 0.3 1.1
1999 28.1 70.4 8.9 22.3 2.9 7.3
2000 32.7 74.0 8.3 18. 8 3.2 7.2
2001 40. 6 77.2 7.8 14.8 4.2 8.0
2002 44,2 75.3 10.1 17.2 4.4 7.5
2003 49.7 73.4 12.2 18.0 5.8 8.6
2004 58.6 72.5 15.6 19.3 6.8 8.4
2005 63.7 70. 8 16.2 18.0 10.1 11.2
2006 69.9 68.5 19.0 18.6 13.1 12.8
2007 72.2 63.2 20.3 17.8 21.8 19.1
2008 79.0 63.2 19.1 15.3 26.9 21.5
2009 83.6 62.4 21.7 16. 2 28.7 21.4
2010 89.3 60. 3 26.3 17.8 32.3 21.8
2011 93.9 58.7 23.9 14.9 42.2 26.4
2012 100. 5 59.0 26.1 15.3 43.7 25.7
2013 99.4 56.7 28.8 16.4 47.1 26.9
2014 102. 6 56.5 27.4 15.1 51.4 28.3
2015 95.9 53.4 25.2 14.0 58.5 32.6
2016 86.5 46.7 23.1 12.5 75.4 40.7
2017 88.7 46. 8 23.3 12.3 7.7 41.0
2018 92.2 46.0 N N 80. 8 42.0
4 BEEESEO B2, A 15 A a0 X, ko2 R E (12

FEA BRIV N Fo 1V FloRe B 56 RV 4 10 B R
i XAl ARV A R PR (A B [ ROR b X
BN FOVFFIAR A S VR AR Fe v 0 0 5 S IR 7= i
B 1996 LIk b4 44 DORFOAR S SE R E Y i B R
S X (16 A3 5+ v [ B+ B 26 D o
1AL L DR 7= i 95 B K L T oK IR A6 25 13 Ff i
PR Al FP 2 o HAS S 4t o 1 113 L B 7 i Fp 2R i 22
(11 FO B E % .

FE AV TE 10 7 DR P v, 0 1T R OR i 5R

A HRAE IR (A 8 MEFMHLX) (& 8),

5 ZitERE
5.1 #%ig

gig Loamn i BE o> A al LU . A R SR AR
FT ) 356 30 22 4F L e S DA A W Rk B 20 22 4F K
S BRI FL AR 2 B LU R & R ORI

S REREE R IR A T P & R Of S 8
WL JRASH . B R DRV Wy M e i L e S TR
Py Foft SRR AR DX AN W7 O e B DMK H 45 48 2
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Table 8 Non-planting countries which granted approvals for import (food, feed, and processing) 1996 —2017
75 . ‘ . 4
N E % Country ettt O L K 7= i Crops approved for import
o.
1 H A Japan F K maize. K& soybean. i £ cotton i ZE ¥ canola, 442 potato. 15 {5 alfalfa.
BT # carnation, F AR JK papaya./KFg rice . BUFE rose.&I 3¢ sugar beets
2 HrvE 2% New Zealand F K maize Fi4E cotton, I ZEHKF canola, D442 potato. B f5 alfalfa, /K g rice.Hf3g¢
sugar beets./N# wheat
3 Wk B¥E-26 EU-26 WSEHF canola., B J B& carnation., #f £ cotton., & K maize, T 44 B potato, K &
soybean, ff 3¢ sugar beets
4 k75 V. Malaysia WSEHKF canola, JfE J5 2 carnation, #ff £ cotton, T K maize, & 4 potato, K &
soybean
5 By Singapore B 15 alfalfa JlZE#F canola M fE cotton, £ K maize. K & soybean.f#lf 3¢ sugar beets
6 #% % # Russian Federation T K maize, 54 % potato,7Kff rice. K 5. soybean.filf 3 sugar beets
7 % [E South Korea B 15 alfalfa, {132 #f canola . #f £ cotton. K maize, K5 soybean
8 FE 475 Taiwan WSEHF canola M 4E cotton, K maize, K & soybean,#ff 3¢ sugar beets
9 E[JJE Je W I Indonesia F K maize, K& soybean, H i sugarcane
10 B Iran JKFG rice. K& soybean.jlfi3Z ¥ canola
11 Hi -+ Switzerland F K maize. K& soybean
12 Z%[# Thailand F K maize. K& soybean
13 + HH Turkey E K maize. K& soybean
14 PR Norway ¢ J3 & carnation

15 Ai #:44:%& Burkina Faso 4L cotton

16 5 Cuba E K maize
17 ¥ K Egypt E K maize
18 [ & & Panama F K maize

1996-—2018 45 . FlA e 5 DA 1 ) 14 15 28 DA e 0 HY) 6
AHEINE] 30 224~ GBI R A5 [ 538 H A D AR
MR 7 AT IRE] 10 A2 Bl Bl BN 280 1
hm? 3% 1. 92 42 hm® | 5% 5 PR Y PR 28 40
R 0] BT HL PO B o SRR R R S ) A B — 1k
MR J BIPCRR 5550 /T B B0 R/ PO | BT BR R AR/
JRORNHT bR 5/ B2 4 45 1 45 22 Bl A & 19 &2 45 Ak
P R oA Je 5 A A 0 T BUH 2 2 97 R A W A R
A2 A2 AR A0 [ SRS R S 0 A2 IR BOR
R R B B AR Y IR

T A BRAS A [ SRR B e DR A W ) ol A
FH e o v 28 8 R M R R PR S . BRI

VEH ISR — U FH 0] 3 36 2 4R i Rk AR 22 0 1 6 4F
MR Rl A B R T B R ML AL R AR 28 ) T 4 AR 3R
HERDI AL B 29 FhAEY v . H AT SE PR AR AR 13 M)
CHITR] A LE A 1 o 28 B A Fop 2 AR o L 4% 151 36 38 119
il BE DAL Wy i o SR ) 1 AR ) T T 3 8 A AR 5 1
A T AT i A 9 R ) A A DR A A of
e 50k AR Rl A Ao AR ) T BB OR B A L EL AR U R
ol P A SR P MR B B 4Rk — R AR
K J o VAR AN 2% [ 7 4% 00 AR O TR A 0 T F
PR 400 14 4 Bk P [ — 500 M A0 OB 58 3%

B = TR R DRV 0 R 7 i ) e 52 R HOR Ry L O
P — MR AT A R 3 . 452 5 R AR wl™
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