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Abstract

The global cultivation area of genetically modified crops (GM crops) has been increasing every
year. Cultivation of GM crops is not only beneficial to the economy but also has positive effects
on the environment in decreasing the use of agrochemicals, chemical fertilizers, and
agricultural machinery. However, there have been controversies about the admixture of GM
crops and non-GM crops and the unintentional release of GM crops to the environment.
Especially in Korea, where consumption of agricultural products is import-dependent, the
economic importance of GM crops has been a significant issue. The Act on import and
distribution of GM crops was established in 2001 to start the management of GM crops in
Korea. Recently, the imported amount of GM crops to Korea has reached over 10 million tons
and is increasing very rapidly; consequently, the potential environmental impact of GM crops
is becoming a big issue in Korea. In Japan, the discovery of imported GM canola plants around
ports in 2005 raised awareness of the unintentional release of GM crops. In Korea, GM maize
plants were also found in port and feed factory surroundings from 2005 to 2007. It is now
necessary to monitor imported GM crops by tracing distribution, transport process for practical
environmental risk assessment. Possible gene transfer from GM crops to non-GM crops
should also be investigated in the cultivation area and the surroundings as well.
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Introduction

FAA HY(GM) ZHa-2 A ot 2]7 52 HEoto] ofAlot= 28 f-Holl °]|27] 717
AAAA o= de] Auf=| 2l Qlck. 1994 of] §-A7F HE EnfET} 2| 2= A3} & o] ¢ GM
ZHE0] Al WAL A& 02 | 8% F53 Thet JAAIE Hof 1996 1,700% el 0
A12014 19 81509 SlEt= = 72 oF 1074 Y S7F5FTH(James, 2014). ©]F 52 GM 2H=
ol GM F-& 19964 507t SlEF2 o]l A 20143 9,0704 SEF2 2 Z716) 4] GM 212 A H 2]
9] oF 50%E AHA5FA L GM £5-5= -2 717 5t 305t A 5,5205t SlEf2 2 F7ksto] A
A GM 22 AeiE A 2] oF 30%S 2FA|5FATH Table 1).
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Table 1. Global cultivation area of GM crops, 1996 to 2014 (James, 2014).
Cultivation areas (Million Hectares)

GM crops  —o06 1998 2000 2002 2004 2006 2008 2010 2012 2013 2014
Total 17 278 442 587 810 1020 1250 1480 1703 1752 1815
Soybean 05 145 258 365 484 586 658 733 807 845 907
Maize 03 83 103 124 193 252 373 468 551 574 552
Cotton 08 25 53 68 90 134 155 210 243 239 251
Canola 00 24 28 30 43 48 59 70 92 82 90

7159t GM 71& 9 I EH AL BT e A7 BAA o] 55 A= 2013 GM AEE E2 Al
A 571 Y42 2F 2059 &2 th(Brookes and Barfoot, 2015). T3 GM 2HE- A8l 2] ol 4] Al zA| 2} AEA| o
AFGEEL o] H o] ]l ¢F 59 5,000% kgo] o] o]of] W= Environmental Impact 2] &= 19%1} 5125} Th(Brookes
and Barfoot, 2015). 2 GM 2F=2] A = Q1o EF 7 2ol AFE &= ol 2] 2 A& ARg-o] ZhAsto] o] ibaeta
O] A1 a2 = o]ojFth £ 2013 GM 2HE AHl= A-E2t 9397} 13 B2t vl &3k o|4heleta gk Fdjt
209 9,600%F kg2 o]AtetEr A7t AZEH 710 2 FA =] tH(Brookes and Barfoot, 2015).
SIA|HE A A o] o]} ZHe GM AHE-2] AA|A E= 34 A A4 o g et 4} &0 GM ZHE9] }\l-oqﬂ.y} A
0| z]= 2212 YA of tist A= T A HSnow and Palma, 1997). ZL2{L $F=-2] 749 o AF
F 7158 Be AlE-8 GM &5 - doke Aol AT 9l GM ZHEo] U] @74 of] r] A= &l ‘:H@ T4
Q1 ZARY A= AA7EA] vl v &Rt Aol ok, ThEbA] 2 =22 GM AEE R E o2 4 e €Y, AR
of o3t F- 4} o]F 181l GM A& 9] 5t 5 Y 5 dofd - e v = A HfE Fof| Tt 7129 AT A
gl 5& 1Esto] 9% GM 2Eo] = Ul @730l Faks nlE 7He S A E A} g

GM &=2| 2| 2|

20004 FH=+0] & AlFFAFFE-2 55.6% 010U 2011 45.2%= 7HASHo] 38 A4 50% n|Pho 2 HEglo
™ 2014 = 49.8% % 73] 50% ol/de] 0= 2HEA] Eotal Yl Aol Tk 2014 AHFE©]
35.9%0°l MER I 4= IH T AR 22 4.2%0] B35 th(Table 2). 18|51 2015 A& 715831 598
GM 2}=o] 24 oF 1,0235F 77 E0] =Y =] ¢l a1 11 H]-8-2 ¢F 239 635t D2je] o] 23] O™ (Table 3) ©]5 GM &
L0 £ 23] Z715EA 2015 ZH2E oF 1027 94 E T8 oF 11136 Eo] U o 11 H][-g-2
ZYZ} oF 4] 370 Draj e} oF 29 3349 )7} 4 Q E| It (Table 4).

Table 2. Degree of food self-support in Korea (Ministry of Agriculture, Food and Rural Affaires, 2016).

Year Total Soybean Maize
2005 53.6 30.9 34
2006 52.7 40.4 35
2007 51.5 36.0 3.1
2008 51.8 29.5 4.9
2009 56.2 33.8 5.6
2010 54.1 324 3.8
2011 452 26.1 3.6
2012 45.7 30.8 34
2013 47.5 29.6 45
2014 49.8 35.9 4.2

Unit: %.

Korean Journal of Agricultural Science 43(2) June 2016 216



The importation of genetically modified crops and its environmental impacts in Korea

Table 3. GM crops imported to Korea 2009-2015 (Korea Biosafety Clearing House, 2015).

Year Total Food Agriculture

GW? Price GW Price GW Price
2009 7,280 1,774 1,372 500 5,908 1,274
2010 8.482 2,137 1,916 620 6,567 1,517
2011 7,809 2,687 1,831 803 5,978 1,899
2012 7,384 2,687 1,959 859 5,925 1,827
2013 8,876 2,862 1,680 734 7,196 2,128
2014 10,821 3,122 2,283 935 8,538 2,187
2015 10,237 2,364 2,145 662 8,092 1,702

Unit: 1,000 tons, million dollars.
Z GW: Gross weight.

Table 4. GM soybean and maize imported to Korea 2009-2015 (Korea Biosafety Clearing House, 2015).

Year Total Soybean Maize

GW? Price GW Price GW Price
2009 1,372 500 901 418 471 82
2010 1,916 620 923 388 993 233
2011 1,831 803 806 461 1,025 343
2012 1,959 859 897 536 1,052 324
2013 1,680 734 729 430 918 280
2014 2,283 935 1,021 555 1,262 380
2015 2,145 662 1,029 433 1,116 229

Unit: 1,000 tons, million dollars.
ZGW: Gross weight.

oF) Ffoll= GM AHEo] JH 0.2 A=l T QA1 AR A3 Il |5 GM 2] /1% 22
o EYEI Lol WAE 4 Glek. o]5 thuls ofu] AL 20039 E WA FHL BT A4 0Y HB7

(GMO)®| BAIQF =5 i AE A= AFe] F422 GM 2H&9] 29 7HFsA< dAlskL 2l
H]

(European Commission, 2003). 121} 1 Z-& HZA ol FAof| = L5l AHlA] Q12| A H] GM ZHE3F GM 2=
Pho] A3 94 ol ole RL0R GM 4307 A1) HlelE s ool Qlofd 7isAlo] il ol ek

A& 0] S 3ol HIE 31 R 29k of 2] A EE& Foll 54 oA ul-$- 1 A=7tA] vl4ksl= Zo] g
& Z th(Brookes et al., 2004; Devos et al., 2005; Emberlin et al., 1999; Treu and Emberlin, 2000). SFA]qF W 2}4=E-0]
AL o5 dod 7hgAd-2 BF 2] Hl4t ikt A 2fof whafA] E2kA] L(Jones and Brooks, 1950) 15}l Z{Hi 2] o]
A7), FF A7), 7198t S Foll BEtA . 2A HF 0w {3 Aol A Aol o3k o]F w9
7S HIEE 0.9%2 27 B 113 HE Qlth(Messean et al., 2009; Squire et al., 2011). W24 GM 2H& Ajulj #] 7} obd
oo A GM ZHEo] HHAY o}q-tn] o]74£ HEd|olr Ao 2 H2E GM A AAAQ Yo Aot} vlol
;H ol GM 2= *6—7\]'—4 %%3 1—:,L1/]- }\}i ol /\1 T gzt 2.74 Z]Odoﬂ/ﬂ =17 o}h oz n}o]—g 011;]. ]P%
Al F=% GM T2t EoF & 4 107 Skl 7helste] ETA] 2 GM $AFE @AY 7Fsdol Jloeu 1 /& H4a
7HArdet A Eo] DA Al 3ol 7] Wil s A1 H 9] 71E =R {7 ol o] dojd FE2 vl Rt
H o ZITHEFSA, 2004). SEA|RF A9 W2 ShEQlof| & &5kl 32 0]5-2] 7He A2 o8] Zgolete "orgl
7] iZell GM F371e] @4o] 7|E T Ao HFsto] vl A o = AuE A 4 EAT 7
G EE AL FEH GM AL Holste] GM 4= 7IAIE Y] S8 0= o]o]A] A BTHA] {77 o] 52 3l GM
T2 o] 7| E Al A2 2 A1 Y 7HsAd ol Tt GM A= AfHljoll 'E 2] AR &= A 2 A glyphosate©] 73 2
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A=A o]st o Z|gE ZHERA] Q1 20-30%2] A E SO A HEE T Q=T (Cook et al., 2010) 0] # &
2] 2] oY e A of| o] 271 7EA] 2|4 0.2 A 2 A7t F-EHTHH A 2A A WAE0] =2 2SR HE

s7gel .

57
=
GM Z=2| 2L

1995 A=A W8 GM F-217F utetoll A A 44 Al atE= 685 9ot dAf= 21 ko] A5 shuetell A
2 Q= 9] 95% 5 A qlof of = off 1t AUThe] W2 2|92 i d o= T Al A] S QI =2t
A ZAFRE AT GM A ] FE-2 QI Al Al ] R B S0 St WAook Zlo] 315 A th(Knispel
and McLachlan, 2010). B]=rol| X & & = H-& wha} Al 2] grefl A 2kt gl GM 34 9] AT ZAFsto] 22t
A ZAF WA G=2] 41%0]] S 51= glyphosate 213437} 39%2] glufosinate A4 18] 11 0.7%2] & Al zA o t
5 AP hA o] AR o H o]= Zp7] ThE A 24| et AS UEh = GM S8 5] A% B
2} 059l TAZ A= A th(Meredith et al,, 2011). B2 F-¢- GM F-212] =47 75 74 5 GM F47F
o] FQ 7 ZANA At Ao AR v Qlth(Aki et al,, 2011). Y20 AFAEL F=5 GM 471 2+
e A o] oE B Q1 JFE vl A =X] TEstAt 20049 7EHE 2005 1297kA] FHAap G- 2 A
ZAFSFAET 115 43004 GM 4 o] WA E|glom o] F 232 AL = A7 244
o] A E| AT}, e A A F T ALE-§ GM 22 =Y o] Al&siA Eoluhal glo] B2 A Q1 GM
S 7Fs/d o) mil-¢- =k Tl A E =4 H GM AE9] % B dold 4= A= vl o= A 37

H H

= g T
i 1} 1T} Kim et al. (20062 20050 PCRE ]88 GM ZH2€] transgene AEH- o4 tiF
=)
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Conclusion
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2 S GM ZHE9] S=9]o] A& 0 & st A Z7}sto] 20149 5 E W7 1,0005 ES dol At whata] ero 2
GM 2= digt HEA QI Tt ofy gt GM 2=9] A4 87 floiAd B2t w5851 = th(Korea
Biosafety Clearing-House, 2015). 3] Qo] 4] 20054 of - ?1101]*1 2= % GM G317} AFetal gl Ao &A
H HE L el A 20053 F-E 20073 7EA] et AR 3 59 QITlA 4 EH GM S557F AL Sl
Zo] A AHIE-2 GM =9 H| o= A Q1 WEo] Axto] tigh 74 *d% &2 907171 F=SHTHAKki et al.,
2011; Kim et al., 2006; Lee et al, 2009; Park et al., 2010). 1 5<¢t GM Z-&-2] W&o digt RU B H-L 7 984 3
7} v o 2 wro] g% 7] gIorA|Rt oo 2 GM ZHEo] A A A 3 g AR5 AesiA B2t = Sl
ZF 83 A7 E Aol A AZI T3 GM AE0] 5= A EAT 4% 1Y 18] 11 11 4] sfi7A] ﬂf%
ShoheFet B E | B o] g E]ojof & Ao|t}, 1 ol mlatol| A 307t o] 5] AutR o4 E= A ZA F
A3 A o] HAE At A (Meredith et al., 2011) 71 7FeAd-2 2ot e ofl wf-¢- A2t FokS 714 4 91
£ GM =1 B &%JH WA B gExohe] o] Hol 2Jet GM -3 72t9] o5 WA o F o A] 2HE AjHlA]
£ HZoto] 29t WAk I AEHAE e &2 Hds| A& o s nUEs & da o
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