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ZqpÚÅßg]~Zqäzu}ÐÈñÉñÉDêZzgZ*`Æ3äzZá{Ãô9Ôcg¹Y@ìX'Z5ðîg6ætz«»
´ënxÅYñaZöìX1CnxZqZ*`ìTÃWLÅ̂~eJÑY@ìZzgtWNgzKÔÔ·~Ô06ÔZzgäDz){Å»g~~
ZEwÉ@ìXZkÆ´z{ZkÃÑZ[Ææz!]2CZzg!"3ðGJçA²3CÅÂ~ZEwHY@ìXW`ÀnxÅZÇðYäzZàZlx~

)ñzã~ZEwÉä Triticum durum )gzK~ZEwÉäzZànx(Zzg Triticum aestivum L. ÉÐicä{¬xZlx
zZànx(êX

ç¢uH¶X5Cä*~nxaZ 683.15 hÆànxÉÐicä{ZEwÉäzZÑZ*`ìXZkÅ9002Y~aZzZg
ôäzZá&(}ò´~uÔZ&cÔZ%MêáïêXunxaZôäzZÑÉÐ(ZoìpåVaZÉäzZànxoÆ

(1 t$hÿ EIÇÑ:nxaZô@ì 2Ð1.3 Z0gÑZEwÉYCìXZ&cÌZK¢zg]Æ_.nxaZô@ìXZ%MCÙÇw
pZk»ÛÛzyo'WæôäcY@ìXîZÔW7´ZzgZgOíÌZK bushel of wheat at 13.5% moisture=27.21kg)

`»ZqzÛzyo'WæôäïêX*ä̧;ðÆäzgZynxÅaZzZg~¶zZµÉðìZzgZkÆZ@Zs»îwÂÉg;ìX6C

hZzgÎcÎÆ£«~nxÅaZzZg:»DgìYVûnxÅZÇÛZöÆaZ(gKYäzZágzZî§i»gÅzz
ÐtèÃg{äzâVîVÐ¹úìX7COVpZ[nxÅZü°aZzZgÆîwÆa!ñ(ßYÆ]h§jZ(gôä6izg
äcYg;ìTÅæäÐz{)biKYMêXÃiô*gzZî§jÐ*eìX

̀Zû¿'äZìÅqïnx
ìclearifield wheat äîZ~7002Y~«̀Zû¿'äZìzZànxàgCeä6îgsôzZðÔT»*x BASF

ÅñéäÏ~Ìi0{gSìt̀Zû¿äzZ imidazolinone herbicide Fçî{ZÇÛZöÅaZzZgìéû Clearifield wheatX
7ä}Å%Æa¢zg~êácäZgZâÅZåÆ§»C@dgZ5~ AHAS Åu¤òÃgzÂìX (AHAS) Z+I;egzWËZå]4-¢.ç

EG
GE

WäzZÑªZ4ZììXZ%M~ZkÆjZáÐÅYäzZàyZãWiâöÐqÝôä{}òÅgzÝ~éÆzâÜÔÕÅaZzZg
ZL]ZëÆx/ìX8C clearifield )á(ÔFg-VÐ'×ZØZzga~1kÅZÇÛZöÆgDyÆjZáÐ

Æè»gÅà Monsanto, the MON 71800 mC̀Zû¿'äZìôäzZànxÅ«̀QCZ+B542.ç
E
EGEJG8Æfg)

ìXÜð¯Ã'äZìzZànx»gôäÆai}~0cYäzZÑZq¬xÙé Roundup Ready Wheat Zk»àgC*x
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nx~îgsôzZcäXZq6Z4Zì A g r o b a c t e r i u m  t u m e f a c i e n s  s t r a i n  C P 4

Å]ĥÅaZzZgÆaZEwÉäzZáåÃeÃéû 5-enolpyruvylshikimate-3-phosphate synthase (EPSPS)

gZ5~»xô@ìÔZq§C6ðgZ3pÒäZgâÅZåiZzgäzu}pÒäZg%·]Å@;»f)äZgì7ä}Å%Zzg shikimate

§]ÆaÑiò0cäXZ¤pûó_·Y]Ðt!]U"É_ìûgZÉ&Z\gi~nxÅS:]gzZîZlxÜÑê
äZkÃZÌJâgL~àgCeä67ôä»ê7HìX9C Monsanto @ë
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Q}chzVÐ'×Z3nx
(Tilletia ÔA§éZzg[V~ïzZà¬xí0 (Puccinia graminis), nxÃFZlxÅí0»ÇoÉ@ìT~P

í0êáïêt&ÅñéäÏ~nxÅ̀~!~ÐíYDêXZy¡ð~A§éÉÐyZ[í0ìéû tritici)

»:ëêÔZkÆË~ù#Ö~ZïðgLäZäaZÉDêcQ!ÇÌäZä7aZ head blight ccrown rot

ÉDXA§éÆầZûâðÃI±n.çEE¯DêcQiCÙYÉDêZzgZz{Z̈âVcYâgzVÅ½Z»zëêÂÖÔºÔ
äA§éÐ'×Z3nx»gôäÆµ"6»xÑzqHå1 Syngenta ;gñyÆÂZiy~yZ!Zzgäzu~Fg-V»:ëêX

7002Y~Zkµ"ÃúZxÅY+Ð!ñ(ßY6KYäzZáZãZü]ÅzzÐñyôäcäX!ñfnxÆjZáÐaZÉä
ÔàV~ïzZàí0Ð'×Z3nxÅ»g~ Syngenta '×Z9)½5å YExZq¢oZyzZgÉ$ËìX11C Fusarium zZàqDäpÆ7Ã

ÆÇBp»xôgÑìÔZkÑÆaâgôçzyõú»ZEwHYñÇX21C CIMMYT Æa
9002Y~i-gc~áìö.&4-£é FGGßYZXk^ZzgYyZ4W'¤6Æ>äe{e{_·Y]Æfg)nx~äz

åÅ Lr34 í0Ð'×Z3åÅñéäÏ»ZÏsHÔtïnx~í0Æç}»4+i7ô$ËìX31Ci-gcÆ>ä
åägcÄHéûnxÅ1n~0cY@ì Yr36 ¸hÅéûZFg-VÆÜskôDêYyZ4çÆÇbäZâVä

Fg~~ñéäÅ5åFHÅÙ|ô©ìZzg Yr36 pywR6ZÇÛZöÆ¿~ü#ÉY@ìXÇbäZâVäZkïÐt³ïÑû
'×Z3gä¿Å@ZeYg~ô@ìX

ä!ñfnxÆyZy~ÉÐ(~uât»g~ÅìXz{ZZlxÅnx (CAAS) ìZOòWsZv~×Çb
Yellow ỒsÅ̂Åí0~ZzgQ}chzVÐ'×Z39êáïêX head scab zZ]kÔ yellow mosaic »gôìêT~

Ð'×Z3n5102YJ!iZg~äø[ÉÏX41C51C¦yZv~×-Eg;~ÃyYUÆ¿ÃÁôäzZànxÅn Mosaic Virus

»gÅYgÑì@ûzâÜÐ¬ÃyWäÅzzÐÉäzZá02ÇvyÃÁHYnXnxÅtn2102Yc3102YJàgCîg67
ôä~YñÏX61C
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#Ã'äZìôäzZànx
t(Nax1 and Nax2) ö.Z&7~g^âä#Ã\>î XYäzZánxÆäz82.ç EGEE¬ÑägcÄôaê CISRO

ÐÜêXäzâV82.ç EGEEäÎeé»ZÖgHìÔéû7ä}ÆaaZzgêápV Triticum monococcum nxÅ6ZãnÐÝ
åÑíÆ Nax2 ÆägxygZ5~g»z^eZwôiCÙYU"ÉMêX71C9002YW7´~KYäzZáyZãä!]~

7äzVäØgeÅñéäÏ~52Çicä{aZzZgä~X
ÆZEwÅzzÐÉCì gluten nxÅZ+Zlx»gÅYgÑêéûùÅFg-V»DgZÅÛZäÆaôpÉÏÔtFg~

ZzggKW-ÃyZ[ôÆÃZ{q½ZðZbZYÆZ(Aåé EXEx~g»z^eZrìÔTÅzzÐ%!½Z"3ïGJGÅ¶»DgÉY@ìXzZd
gliadins ZÃ-Eg;~QC"5»45ë GGEGÃZEwôDÉñZ+nx»gÅYgÑìT~nx~ÐùÅFg~aZôäzZá

Ã!CÙïwäcYñÇZzgZkÐnxÅÕÅS¤~'×h4~zZµÉÏXZkn~Ñð̄ÅlZgÌicä{ÉäÅÂµìtZq
ÑiòZâÅZåìéûnx~¹Á0cY@ìX81C

ÈÇà'äZìôäzZànx
ÈÇàÐ'×ZØnxÆjZáÐZqZëp!ì!<mñéä{äzg~¬@ñäp~ÅzzÐ0ãÅ¶ZqZëF+X

kYgÑìX91CZ*`ÅaZzZg~¶ËÌoÅu6ê}ZWZ]%AôCìÔ}W7´~ÈÇàÅzzÐz;VÅÀ̧ò
Wæã~ZqÇÅ¶zZµÉà¶)2002YÐ3002YÆäzgZy(XzÍgt~7002Y~îhÈÇàÅzzÐnxÅað~07ÇÅ

¶zZµÉà¶ÔTÅzzÐgcÑÃ003çeZ°»Äg{'äZìô*7ZX7002Y~zÍgt~e6g¹Ws6ZÎ~Z&7mÆ6zW
thale cress Ô(Zea mays), änxÅ03RZ$gC45ë

E
EGEÑí6ä!]KXnxÅCÙÑí~T~h Spangenberg ̀ð

ÈÇàÃ  êáïê (Saccharomyces cerevisiae). ÔP (Physcomitrella-patens) Ô»ð (Arabidopsis thaliana)

Ã pa t hw a ys ôDêéû§C6ð en c o d e  'äZìôäzZá6åägcÄÉñXtåZ+6zîÅg'×È~
ôÆ0ãÅÁlZg~Ì7ä}ÅÀò%ÃáìgBìXZ¤nxÅtn»x[ÉàÂWÒ{&ÇßV~ÖÈÇà\>î X regulate

ä International Maize and Wheat Improvement Center (CIMMYT) YäzZànx½ÉYñÏX02CZÏ§b
ZEwôDÉñnxÅS:]~ZüÜôäÅÃÒÅìXéCZb8 (DREB1A) ÐZqå Arabidopsis thaliana

Ð»gôä{tnxÈÇàÔÔÁägzwZg]ZzgØgeÃ'äZìôäÅ&¢ÅqïìX12C

!ñfnxÆaäzuZñµ
c!ñfnxÆaàg~Æü~p~ÅzzÐ3002YZzg4002Y~ZyÃàgCîg67ôä (GM) QCFçî{

änxÅ»ìôä (NAWG) Æµ"ÃñyôäcäZkÅzzRZ$gC45ë
E

EGEîVÅ(fÉð#¿ìX22CnxZÇäzZà̧ò̂
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zZáZÅÛZäÐZquz}HT~67ÇnxÆ»ì»gzVänx~!ñ(ßYÅ#]Õä ÎcÆh~äZ]l)Å×e~
gZñä~X32CÎZÁZò¯eZÎgÂÃ±ä0102Y~Z%M~LL¯e(ßY6ôgsÅgZñóóÆjZáÐZquz}ÂHÔT~

<ÔäDÔc0*z){ÆZEwÃIHYVûZk~Á0ãÔi}Zzg  07°úéZ[äyÇyäYZ*nxÐ»gôä{gzKÔ$h»4ø EH
Ô)

çg0Òy ÆjZáÐ  nx GM ̀Zû¿Zäzc]»ZEwÉ@ìX42CW7´ÔîZÔZzgZ%M~nxÅ»ìÐÝâ¡Vä
6'×huât»g~ÅYñX52C (R&D) nxÆjZáÐïZzgF¹ GM Yg~HìT~tZ´yHäìû

YZ*nxÆjZáÐZqäiQ¬@RäpÃWgÑìX®ZZk!]ÆZk*]aZÉâêû!ñfnxÅ»g~~
"The Case of Biotech ÅY+ÐYg~KYäzZÑ£!>Zy Wheat Food Organization !~WñÏX

)V)zZ]ÃáZiy¯ä)nxÅÔéûZkzâÜizZw»Dgì(ÆjZáÐZëêéU"ÉÇÔZzgnxÆ»ÞgzV Wheat"

Æa4+aZzZg~ñZµ½ô}ÇXZ¤nxÅaZzZgÆa]h(ßYÃZEw7HäÂ¹¢nxÅaZzZgÆ%~Ô
ZzggáÆÂZiy~¹(ZÜzZµÉYñÇX
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