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ÑÅV45¿.ç XGHi6,ÎðYäzZà!*Çf”V¬@(½ãŠkÑÄÆŒÛd$Îc*ŠHìZzgZÏ§bf~ITÞ»(

45¿.ç XGHiìÔŠzâVP2ÃZEw™DƒñÔÅ<å WXEZ¼çCV~"p 1 0 0 , 0 0 0 ½ã
aZƒñZzg¼°ZŠzÑgÔITÞ~©àp~Š3ðŠ~Zzg‚~»(gZî&+Ws™äÆ APPROXIMATION

W@*Xt!*]Ì‡.ÞÂzìā†!Û™{~zZµ˜´‚wÆWy�~�â„~ZK 100% !*)̄åXe
Å¥â]Æ 2014 £ÎD÷XZkZ÷á®)~P™{!*Çf£Ñiòîg6,45¿.ç XGHzV~»“�ÅIX

Æ2015 _.ÔVwÆîg6,Zg74545é EEHGEÔ',ZisÔW7´Ô‚îBW�ÛkÔZzg-gZÍZñÔ~45¿.ç XGHiÆ̂[Ð£É»4è
YJZzg

�â„~»KIÔøwŸíÆ˜V‚w~Zq-Ðic*Š{£ƒC÷†!Û™{~zZ§̃´}

',ZisÔZg74545é EEHGEZzg‚îBW�ÛkÆZ0+Zi(6,FF÷X6,åñÌZW,Z0+ZiƒD÷�ā»“�ÆñÌÆåƒäJ-
ÆWy�~ 2014 Zzgg7g^Æ6,ö~YäJ-Ç»“�™Š{45¿.ç XGHiÃÁc*ic*Š{™ŠïìX',Zis~hÅ̀Šc

J-Yg~g;Zk7ŒÆ�»“�ƒä 2015 ‹~»“�ÅˆT»izg†g~Æ&;/õ XE~»°ic*Š{g;�ā�Ûzg~
)o«jZŠZg{ ISAAA Å”V~ƒZ 2014 zZà̀»ç»“�Å@*gõÐƒÇÔZkg7ĝ~Zy”V»Ñg

~g7ĝƒäzZàZ÷áoV~Šg`Óx”VÃZq- ISAAA ì&êZzg6,ZÇ^øÅ1C„qÝìX
HŠHìXt!*]ZëìāÓxg7gQ+!*Çf INCORPORATEÃ TRAIT !*g„±5é YLEY@*ì!*z�ŠZnZy~X

£u»g~îg6,àg”{ƒC÷X~)u»g~îg6,»“�Åƒð!*Çf£÷áïƒCXZkg7ĝÆ



ÆŠzgZ6ÆnåX 1996-2013 6,ö~YäJ-âàÃZ+{»(ÔaZzZge$Ôi}ÅYZzg»g0eð
cå 1996-2013 (Zzg�̀Zā¿»eð BROOKS AND BARFOT, 2015,FORTHCOMING)

~ñ�Šì EXECUTIVE SUMMARY (ge÷Å¬] ROKES AND BARFOOT 2014)
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2014 YZ*”VÅ¬@ßg�w: / ˆgC!*Çf
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~Zq-!*gQÎ@*gZ²,‚wZŸ†ƒZìX!*Çf£™*Å!F,+Z(g 2014 !*Çf”VÆ45¿.ç XGH~
ÅYì¬@wÐ‹t 2014 ÷áù”{!*Çf”VÅ 147 ìZq-6ZzgYì CROP TECHNOLOGY ™Š{

(~úc*VZzgFnǢZZ+aZG÷X 1955-2014 ä<xHìā!*Çf”Vä¦/ä̧‚ßV)

gL(,}Äg}ÐvÅpZégppzZáÑÅV‚âVäêŠ}Šc*ìā ™*½Æ
‚ìX 100 !*Çf”VÐo«ic*Š{ƒ@*ìXÅ<å XEZZk§jÆ�Šz!*g{»“�»g~½ã

ËÌŠzu}»Þg~Æ§jÆ£«~ZyÅuât»g~~o«»ic*Š{ƒ**êÁUå
TäZyÃ!*Çf§iÐ̀»g~6,gZáHX

˜´~ƒC¶X 27~2013 ˜´~!*Çf²-.Œé G.»“�»g~ƒð�ā 28~2014

gkgeæ]~zÅ!*Çf 2014 ™*ÆgLZzg¾d$F,+̃´~ÐZq-@Š÷ä
~!*Çf 2015 Z¨ð˜´Ô 9 `ÃàgZzg#]Õä IKeHXz¢CxZzgZ&+zkäøw

”VÅY+$&4i¨å FG
IGòÅX



Zzgˆ 2015 È‚
Ê-AŸ5Í/õ GEGEzZàhÅ”VÅZ%M~Jq~ZŸ†¼!*Çf”VÅ

Æ‚ßVcàg~Š~ˆX~WßZzgz÷áï÷X
‚Áz‚bzZá¾d$‚y¸X 90 �!*Çf”VÐnƒñX~ 18

~ÚŠ~%ûF,¹5+k,̃´äF,¹c*C̃´Æ£«~ic*Š{!*Çf”VÅ 2014

»“�ÅX
6,Œ÷†[Æ STACKED TRAIT ‚6, 28 �»“�™Š{45¿.ç XGHi~ 181 À¬@

!*ÇfÅF,¹6,»x™äzZá̃´X~Z%MÆÑHÔ',ZisZzg 5 &',Z„V~zZµ
‚÷!*Çf 416 Zg74545é EEHGEÔZ¨ÆuZzgZ&+c*ZzgZ�Ûi~†!Z�Ûi÷áï÷X™*ÅW!*Š~

‚zìX 47 ”VÅÀaZzZg~
~‚w/‚w45¿.ç XGHÅãCŠ6,ZŸ†',ZisÐÌ 2014 Z%MäZK'',ŒÛZgg¿Zzg

ic*Š{g;aè¦/¸0*õ‚ßV~ËÌo»gkgeZŸ†åX',ZisäZ%MÆˆ!*ÇfÅ
”VÅ»“�~ZC£x',ŒÛZgg3X

sZä!*Çf”VÆ45¿.ç XGHi~ZŸ†H²W7´~Yg~ÔJÈ‚àÆ!*)̄
»HÐM̄ZZ+»”wYg~g3u~!*Çf”VÅ BT Zk~¶zZµƒðìXZ&+c*ä

45¿.ç XGHihÅ”VÅ»“�ÅXZÜ¹ 143016 ßg�wZ�Ûi~ßg�w0*õ-g8̃´ä
‚»“�ƒZ!*Çf”VÅàg 92 (,Z»“�»g~»oå˜V!*ÇfhÅÀ-g8»“�»

tZ%OeZ°÷X 15.7 œVÅÀâq ~Üs!*Çf 2014 ”{”VÅßg�w
wwwwÆÆÆÆZZZZkkkk********]]]]::::
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@Š÷~!*ÇfzÅ”V~QzVÅ'×ZØX þ:1 RZS~

',ŠZ_5Àö
IGYX HERBECID ',Zis~Îc*Î~ þ:2 RZ_5åH~

Z&+zk~uÅ̀~È‚àÅ',ŠZ_5Àö
IGYX :3 RZS~

Z�ÛiÆ̃´†!Z�ÛiÔpÔ-oZÔ-i¡Zzg3,Z6~È‚àÆÜs :4 RZS~

”VÅ',ŠZ_5Àö
IGYX
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Æ!*ãzu6,„�**gð ISAAA â.ÞZÅxc*C',ZñZðZzg ISAAA ¯Ç8--.ç EGE!*ãz¾°',Zñ

~¬@!*ÇfÆ45¿.ç XGHi~‡.Þf™ZŸ† 2014 âga 25 -gvÅÃ®µŠœ~aZö
~2014 �45¿.ç XGHi6, 181 �»“�»gzVä 18 ˜´Æ 28 z,‚w',ŒÛZgg;X 19

�45¿.ç XGH6,̀Îðˆ÷X‡.Þf™!*]tìā 175 ˜´~ 27~2013 »Þg~Å²

!*ÇfzÅ!*gàgŠ~Zzgàg~Æ 2013 ZÆ', 30 ÝŠ÷‰¾d$oä!*g
†g~ 22 ŠâVÆZ0+ggkgeæ]~gL‚âVä!*ÇfzÃ#dKe™Šc*X 100

~Z%M~àgƒðXZk~Zn~ 2014 WßZq-Zzg½Zð̀âÞ INNATIVEÃ 2014
úàÅlZg²ƒCì�āZK̈âV~ãÅzz“WÅ&¢Ag‚rìX'×h+āZkn~WßÅR
6,vyÆ!*)̄ŸùƒäÆZk**]ÌÁƒD÷X

t!*]‡.Þf™ìāWßŠ*Åa¶Zë½ZðZ»k~ÑgƒCìX¢y�Z[ƒYäzZà
!-V~Z¤/ic*V»UözŠƒYñÂz{ÔaZzZge$Zzg½Zðº~v~Zë™ŠZgZŠZ™C÷



Åàg~Š~ (EVENT KK179) ALFA ALFA ~ÌZ%M~Zq-5!*Çf 2014X

ZzgaZzZge$(,|̂XÈ‚à'×Z3 ;t.3ï
E

GG ‚J-ÁåTÆ!*)̄ 22 ˆ8g)4è EGÉ»4è
YEE

~2 0 1 4
45¿.ç XGHi6,Åˆ�ā 3 0 0 0 0 ~2 0 1 3 !*ÇfhÅ`»g~Z%M~

45¿.ç XGHi6,»“�ƒ̂�¦/¸‚w»0*õ‚™kH¶X�āZ%MÆ‚âV~ZkÅ 275,000

÷áù”{!*Çf”V6,™*½ 147 Jq»™s1¶XZë!*]tìā¦/¸ä‚ßV~
~ƒäzZàî]6,Yì¬@wÐ‹tä¤&Åìā!*Çf”Vä*¸‚ßV~

(ßYÆZEwäQ}âgZŠzc*]ÆZEw~ GM úc*VZzg¼Š̄ZZ+Š~÷XZz^ûS

Æ}òÅ 1996-2013 ‚»ZŸ†™Šc*ìXt}ò 68 ‚»ZŸ†Zzg‚âVÆo«~ 37

Z%OeZ°Îc*ŠHåX 1333.3 Â}™D÷8g)4è EG`ÅaZzZge$~ZŸ†»(

¬¬¬¬ggggssss::::
ÅZë‹c*]6,FFì,¬]Zzgc 4 9 ÅZ"gt I S AAA ZhÁª~

~Å̂÷X " ”VÅ¬@ßg�w GM/ #dKe!*Çf "

175.2 z,‚wÌƒZX 19 ~Zq-!*gQ#dKcÆ 2014 !*Çf”VÆ45¿.ç XGHi~
�45¿.ç XGH6, 181.5~2014 �~45¿.ç XGHÆZŸ±Æ‚B 6.5 �45¿.ç XGHiÆ£« 2015

‚¦/‚̧wÆ£«~ic*Š{÷X 4Ð3 !*Çf£»“�Åˆ�ā
‚wúc*VÚ 18 ÆŠzgZy% 1996-2014 zZV‚wåX 19 t‚w#dKc» 2014

‚wÑb%Šz°Š~¶X 12 ~Ð 18 (,fg„Zzg‡.Þf™!*]tìā
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�åZzgZ[t 1.7~1996 !*Çf”VÆ¬@45¿.ç XGH`~ÎkHZŸ†ƒ[ì�ā
�45¿.ç XGHìXZk|ä!*Çf”VÃ!F,+JqqÝ™äzZà̀ 181.5~2014

Å(ßY¯Šc*ìXti',Š„�JqZk!*]»o]ì�0*GZg~ÔEZzgúc*V¯ZZ+t(ßY
gLZzg(,}‚âVZzg™g@ÃŠîìX

ääää‚‚‚‚ßßßßVVVV6666,,,,FFFFFFFFÔÔÔÔ777744441111÷÷÷÷ááááùùùù””””{{{{!!!!****ÇÇÇÇSSSS----””””VVVV6666,,,,îîîî]]]]ÆÆÆÆ¬¬¬¬@@@@wwwwÐÐÐÐ‹‹‹‹ttttääää!!!!****ÇÇÇÇffff””””VVVVÅÅÅÅaaaaZZZZ™™™™ŠŠŠŠ{{{{
úúúúcccc****VVVVZZZZzzzzgggg¼¼¼¼ŠŠŠŠ̄̄̄̄ggggZZZZZZZZ++++ÌÌÌÌ¤¤¤¤&&&&ÅÅÅÅììììXXXX

÷áùƒäzZàg7gIVÅ 147 ‚ßVÆŠzgZy!*Çf”VÅï6, 20 twÐ‹t®Ð-.çFZzg‡ìä
gzÝ~HZkg7g^~Îc*ÎÔhÔ»HÅ”VÅaZzge$ÔQ}âgZŠzc*]»ZEwZzg

(ßYÆ GM ‚âVÆo«Ð0Z°ZŠzÑgŠ*½ÆìR,ZbZzgg7F÷áï‰XZz¹

‚»ZŸ†H 22 ‚Å¶™Š~ì̀ÅaZzZg~ 37 ZEwä6ðQ}âgÆZEw~
‚»ZŸ†ƒZìXaZzZge$~ZŸ†ZzgQ}âg 68 ìÔZzgZÏ§b‚âVÆo«~

”VÆ£«~ic*Š{ZëìX ZŠzc*]~¶Q}'×Z3”VÆ£«~CÙØOà'×Z3
aZzZge$~ZŸ†Zzgo«F,¹5+k,”V~ÔF,¹c*C”V~ic*Š{ìX!{3¨4è

EE
GEÆ_.ZkwÐ

‹täZk!*]Å¤&ÅìāZZ‡ÎÆZW,Z]Æ!*z�Š¸uZzgÀò!›4h4ï GIGG6,
¾kÆZz¹¯ZZ+ZëZzg‡.Þf™÷XZ'Z5ðâjwZzgÃU*ã”{”V6,ZW,Z] GM

”V HT ”V6,aZzZge$~ZŸ†ZzgQ}âgZŠzc*]~¶ IR qÑ]Æˆ[ZìX
Æ£«~ic*Š{¶XaZzZge$Zzgo«~ZŸ†F,¹8,k,”V~F,¹c*C”VÆ£«~
ic*Š{¶XqD@*W,ZCïäïÆ£«~4Z°ZŠzÑgZzgYõÆ4§jZEwG

”VÆ¯ZZ+Æé»Á:™eX)u»g~ZzgŠzu~ GM pïÅ4~ÆZk§jä



)‚³ãCŠzV6,%A$™Š{g7gF~ZkéÃÁŠ3c*ŠHìpZy!3š}é G/éV»!*z�Šù¦
F,¹c*CZzgF,¹5+k,̃´Æ‚âVc " ZW,Z]‡.ÞÂz„gìXwÐ‹tÆ!{3¨4è

EE
GEÆ_.

Xt!*]‡.Þf™ìāZkwÐ‹tÆ}ò " ”VÐ¯ZZ+Æ**‡.ÞF,Šh+ØZ@ñ�Š÷ GM

¦/Å̧YäzZàî]Zzg!*Çf”V6,ÅYäzZà‚Ñ:¬@ïÅ¤&™C÷Î

BROOKES & BARÆPG ECONOMICS

Æ‚Ñ:Z"g~g7g^~!*‡°ÏÐjZ!Šc*Y@*g;X ISAAA äHZzgä FOOT

ÑÅVçZ]ÐvzZá‚âVÆ_.ÔX~Š*½ÆgL(,}‚y÷áï÷
‚ìXË(ßYÅ 100 !*Çf”V~o«ic*Š{ìÅ<å WXEZZy”VÅŠz!*g{»“�ÅÑb

»g™ŠÏ»çZkÅÔÐÎc*Y@*ìX
˜´ÆÑÅV‚âVä"VwÑbÐ 30 ‚ßV~Š*½Æ 19Æ1996-2014

‚ßVÆŠzgZyŠ*½ÆÑÅV 19 !*Çf”VÃZCc*XZk!*]~**‡.ÞF,Šh+ÞŠ]tìā
~2014 t45¿.ç XGHi6,!*g!*g!*Çf”VÃ»“�™ä»êH�ā 108 ‚âVä!*g!*g

‚ì�āG¹(,ZgKìX 180 tZ�iÐÌ(,|ŠHXtgKuc*Z%MÆgK» 4 !*g
Zq-(,~zz�çZ]ÐvzZá‚âVÆZ±gzZOŠÃ‡ìg‚rìz{tìā!*Çf£

Å 2011 0*GZgZzg»°�YÔçÙZzgâj1C¯ZZ+»z°{™C÷X¼ŠYì‹c*Cg7g^øw

ïäU*"$Hìā!*Çf£ôp÷ZzgŠk,0*ŠŒC!›4h4ï GIGGZzgâj1CÃZ+{ EU Zq-
àC÷)³~Q}âgZŠzc*]»ZEwÁƒY@*ìX

ƒƒƒƒ̂̂̂̂XXXX 28ÐÐÐÐ27 ~~~~!!!!****ÇÇÇÇffff££££aaaaZZZZ™™™™ääääzzzzZZZZáááá̃̃̃̃´́́́ÅÅÅÅ®®®®ZZZZŠŠŠŠ 2014



~!*Çf£»“�ƒð÷XÜs 2014 ˜´F,¹5+k,ì˜V 20 ˜´~Ð 28

Zq-��Æ  F,¹5+k,̃´¸˜V 8 ˜´X~ 10 ˜Q́˜´ìXN*\Æ 8

gÕÐiZZ+6,!*Çf”VÅ»“�ÅTäwÆnZq-¢oãCŠ�ÛZëÅX

˜̃̃̃´́́́~~~~ggggTTTT÷÷÷÷����!!!!****ÇÇÇÇffff££££ÎÎÎÎggggìììì÷÷÷÷XXXX 28 ttttZZZZ����ÛÛÛÛZZZZŠŠŠŠZZZZyyyy 4 ‚‚‚‚cccc**** 60 ™™™™****ÅÅÅÅWWWWŠŠŠŠSSSSÐÐÐÐiiiicccc****ŠŠŠŠ{{{{ªªªª
** ))))ÑÑÑÑÅÅÅÅVVVV44445555¿¿¿¿....çççç XXXXGGGGHHHHiiii(((( ::::ääääppppoooo ggggKKKK !!!!****ÇÇÇÇffff””””VVVVÆÆÆÆ¬¬¬¬@@@@ ~~~~ 2014 1 ]]]]....zzzzwwww::::

!!!!****ÇÇÇÇffff££££ ggggKKKK))))ÑÑÑÑÅÅÅÅVVVV44445555¿¿¿¿....çççç XXXXGGGGHHHHiiii(((( ˜̃̃̃´́́́ ŠŠŠŠggggzzzz

hÔÎc*ÎÔ¾kÔ.ÑÔ 73.1 * ZZZZ%%%%MMMM 1

Îc*ÎÔ¾kÔh 42.2 * '''',,,,ZZZZiiiissss 2

Îc*ÎÔ¾kÔh 24.3 * ZZZZgggg77774444555544445555éééé EEEEEEEEHHHHGGGGEEEE 3

¾k 11.6 * ZZZZ&&&&++++cccc**** 4

hÔÎc*ÎÔ.ÑÔ 11.6 *””””ZZZZ 5

¾kÔOgÔÆÓÔQR,Ô·%a 3.9 *uuuu 6

hÔÎc*ÎÔ¾k 3.9 * ccccZZZZÍÍÍÍññññ 7

¾k 2.9 * 0000****ÎÎÎÎyyyy 8

hÔÎc*ÎÔ¾k 2.7 * ††††!!!!ZZZZ����ÛÛÛÛiiii 9

hÔÎc*Î 1.6 * ----ggggzzzzÍÍÍÍññññ 10

Îc*Î 1.0 * 1111CCCCcccc**** 11

h 0.8 * ŸŸŸŸíííí 12

¾kÔ.Ñ 0.5 * ééééWWWW7777´́́́ 13

¾k 0.5 * '''',,,,JJJJÃÃÃÃÎÎÎÎ 14

¾k 0.3 * xxxxúúúúgggg 15



¾kÔÎc*Î 0.2 *GGGG 16

h 0.1 *ÜÜÜÜ 17

hÔ¾k 0.1 * ÃÃÃÃ¼¼¼¼ 18

¾k 0.1 * ÎÎÎÎeeeeZZZZyyyy 19

h <0.1 ƒƒƒƒ&&&&++++zzzzggggZZZZkkkk 20

hÔÎc*ÎÔ.Ñ <0.1 ¬¬¬¬ 21

hhhh <0.1 6666,,,,…………wwww 22

hhhh <0.1 YYYY!!!!**** 23

hhhh <0.1 ////ggggttttssssBBBB 24

hhhh <0.1 ggggzzzzââââ6666 25

hhhh <0.1 ||||zzzzZZZZÉÉÉÉ 26

Îc*ÎÔ¾k <0.1 ÃÃÃÃ6666ggggkkkk 27

^̂̂̂ <0.1 ÝÝÝÝŠŠŠŠ÷÷÷÷ 28

181.5 ÀÀÀÀ

44445555¿¿¿¿....çççç XXXXGGGGHHHHiiiicccc****ZZZZkkkkÐÐÐÐiiiicccc****ŠŠŠŠ{{{{6666,,,,!!!!****gggg!!!!****ÇÇÇÇffff””””VVVVÅÅÅÅ»»»»““““����™™™™gggg„„„„ìììì 50,000 ((((,,,,}}}}!!!!****ÇÇÇÇffff̃˜̃̃´́́́  19 *

ÑÑÑÑÄÄÄÄÆÆÆÆŒŒŒŒÛÛÛÛdddd$$$$FFFF,,,,++++ ** 

Source: Clive James, 2014

@@@@ŠŠŠŠ÷÷÷÷����āāāā¾¾¾¾dddd$$$$FFFF,,,,++++ZZZZzzzzggggggggLLLL””””VVVV~~~~ÐÐÐÐZZZZqqqq----ììììÔÔÔÔääääggggkkkkggggeeeeNNNN****ìììì~~~~!!!!****ÇÇÇÇffffzzzzÅÅÅÅààààgggg~~~~ŠŠŠŠ~~~~ZZZZzzzzgggg»»»»““““����
~~~~ZZZZKKKK((((<<<<ÐÐÐÐöööö FFFFZZZZXXXX!!!!****ÇÇÇÇffff””””VVVVÅÅÅÅ»»»»““““����cccc&&&&4444iiii¨̈̈̈åååå FFFFGGGG

IIIIGGGGòòòò™™™™ggggìììì÷÷÷÷ÔÔÔÔùùùù¦¦¦¦îîîîgggg6666,,,,ZZZZ¨̈̈̈ 2015 ÅÅÅÅXXXXzzzzeeee$$$$********xxxxZZZZzzzzggggZZZZ&&&&++++zzzz$$$$kkkk5555éééé EEEEIIIIGGGG
ZZZZÆÆÆÆ'''',,,, 30 !!!!****ÇÇÇÇffff””””VVVVÅÅÅÅ®®®®ZZZZŠŠŠŠccccXXXX@@@@ŠŠŠŠ÷÷÷÷ääääZZZZqqqq----!!!!****ÇÇÇÇffff̀̀̀̀ÔÔÔÔ))))!!!!****ÇÇÇÇffffzzzz((((ÅÅÅÅ!!!!****ggggààààgggg~~~~ 9~~~~

ÃÃÃÃààààgggg””””{{{{̀̀̀̀ÅÅÅÅ»»»»““““����ÑÑÑÑzzzzqqqq 2014 ††††gggg~~~~ 22 ŠŠŠŠyyyyÐÐÐÐÁÁÁÁ²²²²ááááÆÆÆÆggggkkkkggggeeeeNNNN****ìììì~~~~ 100 ~~~~ŠŠŠŠ~~~~ZZZZzzzzgggg 2013
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(WEMA) MONSANT TO THE Ã EVENT MON 87960 Xt!*]‡.Þf™ìā
ä¾Hå�āZq-ê6,ZÇ^0*gì’� WATER EFFICENT MAIZE FOR AFRICA
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~Ñzq™äcàg~Š~�Šg`fs÷XZy 2015 ~Z%MäŠz5!*Çf”V 2014

WßT~ZnúàÅRÁƒCì�ãÅzz¶»qïƒYìX´z{Zi, INNATE TM~
~É»4è
YEEZÖ KK179 WßîV~7,äzZày�ZlÆ!*)̄iZùƒäÆZÈw~Ì¶ƒ̂ìZkÆ´z{

Æîg6,âgLƒ**ì8g)4è EGaZzZge$Zzg;t.3ï
E

GG HARV XTRATM ZÖ~Ì¶ƒð÷X&



6,ze–�ÅŠzu~¾cÅúÒÏ HTÔENLIST TM DUO ŠzâVÁÜñ�Š÷XZq-Šzu~6,ze–�
™Cì8g)4è EGŠzCÙ~{¤ñ�Š÷āCÙØOà'×Z3vkY÷ÐûnXZÏn~Zq-Šzu~

Îc*Î÷áï÷�ā‰̄_54h4ï GEGHÔ EVENT SYHTOH2 †"3©ð JGEÃLÎc*Î6,ze–�Zzg / 6,ze–�ekI
Îc*ÎZzgh 2,4-D †Ç̄ÃLZzg ENLIST TM DUO W$ið

J
œ/ZôIwZzg÷zR,ZÇy'×Z3÷áï÷X

~ìZzg 2015 ~'×ZØgnp÷XZ&+z$k5é EIGÆÈ‚à'×Z3kHÅàg~Š~ì,»“�»µ/
Îc*ÎZzgZq-Šzu~6,ze–�Ô£ò HT �ā CULTIVANCE TM ~Šz6,ze–� 2016 ',Zisä

îg6,aZ™Š{zZJõ'×Z3Îc*ÎÑzq™ä»µ/¯c*ìX
(Å#dKcÅàg~Š~ìXñ�Š{ HT Zzg IR ~!*Çfh) 2015 ze$**xä!*g

!*Çf£�ā™g@ÆÃZ+{»ñZ#k�÷)Î‚îBZ�ÛiÅCh]¢0î GEÔ·hZ%M~
÷áï÷(5!*Çf£X~!-VÅ�z@Š÷~ZzgWßZ%M~�ā™*Åa¶(,~pZgZu

ìX
~2014 �āZq-6,ZÇv̂ÅaZ™Š{ìZ%M~âÞ INNATE TM POTATO

~Zn~úà INNATE TM ä#dKccàg~Š~X SIMPLIST APHIS/USDA

‚ÁƒD÷�āZK̈âVcÂãÅzz0Mh÷�āic*Š{/Z6,WßVÃåäÐaZ 75Ð50

WßZy6,7,äzZáy�ZØVÐŸùƒäÆZk**]ÐÌ'×Z3ƒD INNATE TM ƒD÷X
÷XZk|Æ7ÃāWßZq-y�Z[ƒYäzZà̀ìÔ»“�Zzg6,zùÆŠzgZyZkÆy�Z[

WßZq-÷á0+ZgVwìā±i�çb INNATE TM ƒäÅ(,}Zk**]ñ�ŠƒD�XZyqÑ]~
!*Çf£¯éÔ£gÃ(,JCìZzgÓxZ·ƒ®giÔaZà{Ô6,zª™EZßVZzg™g@cÃZ+{»
!*)̄k�ìX

WßîVÃZq-nÐŠzu~n~WßîVÅåÃv™äÐ INNATE TM t!*]‡.Þf™ìā
WßZq-ôpZzg',F,6,ze–�ì�‚âVÃŠg` INNATE TM »Šúòìā SIMPLOT ¯c*ŠHìX

fs¯ZZ+Š}Ï:6,zª™EZßVZzg™g@XZRnZåÅÁlZgTÆ!*)̄**Ih+{Zn~úàÆaZ
ƒäÆZk**]ÁƒYD÷X�āã»ñZ#0YìXZ#WßîVÃic*Š{ŠgzwZg]6,åc*Y@*ìX



WßðÆĝöps™D÷Ôy�ZlÆ!*)̄WßîV6,Á¶K**]7,D÷Å<å WXEZZyÃ4îg6,fí{H
»uz}ªCÙ SIMPLOT YYìXZyÆ!*)̄ic*VÁƒ@*ì�pgZuÅ¶ÐXî»!*)̄áCìX

82.ç EGEÔ�{%zVÅRÃÁ™Æ 4 Å§i»“�Ðt¸X INNATE TM ‚™g@ 91 ™@*ìā
 RNA INTERFERENCE Zn~úàÅRÃÑä»!*)̄÷ÔZyÃ"ZW,™äc

~Šgxãeä6,»“�»g~ÆW¸i»ZgZŠ{gBbì8g)4è EGE 2015 ZEwÅ̂Xv TECHNOLOGY

@*i{WßîVÅâgLWßîVÆ‰ÆâgL÷áï÷²gzZîŠgWæ~âgLÃZÏÐe{gpp»ZgZŠ{
»sZÔGZzgY0*yÅ(,~âgL~ÌYä»ZgZŠ{ìX SIMPLOT ìX
WßîVÅàg~!*ÇfWßîVcdR6,6ñZµaZ™YìXWßŠ*~ezwÔnx INNATE Tm

ZzghÆˆa¶(,~½Zð½ìXWßÅaZzZg~™õZŠZâ]¹ZëƒD÷YèZkÅaZzZg~
×VÆZEwƒ@*XÅ<å XEZZy”VÅ§b�×VÆfg=ÍYs÷WßîVÅ̀Ã7ŠzVÆ�̀Zā
ÐXîc×V»ŠgCD½ƒ@*XÅ<å XEZWßîVÅ̀~Ö@zZà”VÆ£«~Fg-VÅ

‚ZzgZkÆ´z{ 22 ñ�ŠÏic*Š{ƒCìXWßîVÅ”V~í:Zzg"5¿.ç EGHc*ÅzzÐù¦vy»(
‚30 ‚Îc*ŠHìª”VÅFg-VÐƒäzZáù¦v**]»( 8 zZ],kÐv**]»Z0+Zi{

‚�ŠzZÐƒäzZáv**] 23 ‚Q}âgZŠzc*]Zzg 18 ìXFg~Æ!*)̄Zyv**]Æ´z{
‚WßîVÅ̀ 70 ZkÆ´z{÷X”VÆXîÅÕiÆ%qÝƒäzZà½ã

í:ÅFg-VÔ"5¿.ç EGHc*Zzg¼ic*Š{ë{n VIRUS VECTORS Zzg COLORADO BEETLE

Æ´z{ (PLRV) Potato Leaf Roll VirusÔ(PVY)POTATO VIRUS Y ÆzZ],k
Æfg)vyVYìX×VÅ¤&ZzgA×wÄŠzâVWßîVÅ̀Æ NAMOTODES

;îVc¢zg~ìZzgZycãCŠ~eJvVÅ¢zg]ƒCìXñ�Š{z‚bF,¹c*C̃´~¼
6INSECT VECTORED VIRUS Fg-VÃNzw™ä~ZEwƒgì÷X~

ÆÜs¹(.çIU*"$ƒg„Yè  LATE BLIGHT ¤&n{Á ÷X PLRV Zzg PVYā

Zkcoƒ�ãCŠ~eJ‘Å¢zgƒCìX�āF,¹5+k,̃´~½ƒDXZ4z�q]Å¯6,Wß
Å̀ÃQ}ZzgFg-VÐ¹vyàìXÃ!*ÇfñW,îg6,Nzw™$ËìX



XÅzzí: LATE BLIGHT ¹ÐQzV�WßîV6,ú™D÷
~W],l 1845 ‚WßîVÆvyÅzzáCìX¸z{Fg~ì� 15 ƒ@*ìX PHYTOPHTORA

Ð'.54/õ
EHGE~**»x÷ LATE BLIGHT ‚w¦/gYäÆ!*z�ŠgzZî§jZÌJ- 150 µÅzzµX

ÜZ%OeZ°»vyƒY@* 7.5 ZzgtZ[ÌWßîVÅƒ�ÐZëFg~ì,zzÐŠ*½~‚Ñ:
LATE ìXWßÔ@Š÷ÔZ&+c*ÔZzgZ&+z$k5é EIG‰F,¹5+k,̃´~MlZg~QÇc*Y@*ì˜V
WßîVÅ INNATE tm ÆÜs!*Çf(ßYÆŠ!*]GYgì÷XZ%M~ BLIGHT

àg~Æ¬@ZW,Z]Ô{mîg6,F,¹5+k,ƒMh÷ÔYèt!*ÇfÆ5”V6,ZEwÆ6ŠgzZi}

ä',¤6Å�yZÚZ"54h43ð
EHGHG^Ð!*Çf SIMPLOT ÅmìXt!*]‡.Þf™ìāqw~„

Ð'×ZØÔÁZn~úàÅlZgÔ»áŠ¾VÐXîZzgØ¤/ÅlZgñ�ŠìXvä LATE BLIGH

)gc°wcŠgpZ„�Š}g¿ìT6,úZògZñâ8-à̂ INNATE tm ~4 APHIS

ìX
ÆÆÆÆ********xxxxÐÐÐÐââââggggLLLL HAR XTRA Tm ))))&&&& KK179 EVENT ZZZZÖÖÖÖZZZZÖÖÖÖzzzzZZZZáááá LIGNINÁÁÁÁ

äe~gc4Hì&Z%M~»“�ƒ**ìXZÖZÖ‡Z·g̀ìZzg APHIS Ãqw„~ ƒƒƒƒ********ìììì((((
»“�ÆgÕÆˆ[ÐhÎc*ÎnxÆˆa¶(,~̀ì�WJÐâ�™5¿.ç GH6,»“�ƒCìX

ZÖZÖ RRr �45¿.ç XGH6,&B3ûEìXCÙØOà'×Z3!*Çf 30 Z%MZzgŠ*~túc*Veg{Å̀ì�½âê
Æ**xÐâgL™äÅ HARV XTRA TMÅ EVENT KK179 ÐZ%M!*Çf 2005

Æ‚B‚BâgLƒð8g)4è EGZÇðÆZq-‰z‰Ü~Å5»4è G
YEEÅlZgXgzZî RR R àg~Š~ˆ�ZÖZÖ

‚Á¶X 22 ZÖZÖÆ£«~
eg{~Å5»4è G

YEEÅlZg EVENT KK 179 �ù¦îg6,eg{Å5»4è G
YEEÅÁlZgÅßg�w~ªCÙƒZX

Zq-‰aZzZg~ñßw~Àòîg6,Zq-Ü„¶XÅ5»4è G
YEEZÖZÖÅ¶ägzZîeg{Æ£«~£gÃ

(,JŠc*ÔÉðÆŠâV~„FŠâV»ZŸ†ƒŠHÔZk§b‚âyÃeg{ÅÉðÆz‰Ü~œª�qÝƒÏ
eg{Æ£gÃÁÉ»4è

YEEÆ!*)̄4™@*ìÔeg{ÆlZgÃ(,J@*ì�ÉðÆz‰Ü EVENT KK179

~ZŸ†Æ!*)̄eƒ@*ìTÆŠzgZy'×h+!*Çâkeg{¦ƒY@*ì,zzÐ',}ñŠqÑ]Zzg



'×ŠzgzVÆozwÐÖ~æŠŠêìX
CÙØOà'×Z36,ze„ÅŠzu~±ÅúÒ{VwìXT~CÙØOà ENLIST tm DUO

EVENT †"3©ð JGEÃLÎc*Î6,ze–�Zzg / '×Z3vkY÷ÐÖ»Âxñ�ŠìÔŠzu~ZÏn~e~»I
Îc*Î÷�CÙØOà‰̄ÂW$ið

J‚jIwZzgözR,-VÐ'×Z3÷X SYTHOH2

ÃAÃ',ŠZ“�™$Ë÷XZ%M~Zk6,ze–�Ã 2,4-D ŠzZwZàå÷�CÙØOà†"3©ð JGEÃLZzg
e~gc4HŠH@*āvkY÷Å»°ZlxÐ÷YnÔT~ÂÐ‡1WäzZàZzgèZØgppzZà
v÷Y÷÷áï÷Ô6ā†"3©ð JGEÃL'×Z30*Å¡çZâg×ÔzZR,6.ï XFZzgYzgci+ƒC÷X

×VÃŠzu}CÙØOà ENLIST TM DUO hZzgÎc*ÎZÇäzZá‚yZLXRV~
'×Z3×VÆ‚B!*g~!*g~ZEw™Mh÷@*āCÙØOà”VÅ@*|ÔŠk,0*5ZzgŠgz7',ŒÛZg

6,ze„Å7g~§b¿ŠZg~u~Zëàg~cik,ZpZìXWy�~6,ze–�u~ ENLIST gìX
~àgƒð¶X56,ze„»z‰Ü6,ŠgWæZzg»Þg~càg~Zq-(,Z½ì�ÓxZ·ƒ®Å 2013

Âz»¤gìX
‚‚‚‚ÁÁÁÁzzzz‚‚‚‚bbbbzzzzZZZZáááá¾¾¾¾dddd$$$$‚‚‚‚yyyy¸̧̧̧XXXX 90 ����‚‚‚‚ââââVVVVääää!!!!****ÇÇÇÇffff6666,,,,zzzzeeee„„„„»»»»ÃÃÃÃZZZZ++++{{{{QQQQVVVVcccc****XXXX~~~~ 18

‚c* 90 Å§búc*Vîg6,!*Çf£ZÇN½â 2013 �‚âVä 18 ~½ã 2014

�gL‚y¾kÅ 7.1 �Äg}Æ{`‚âV»mF,¹5+k,”VÐåXu~ 16.5

�¶MVä!*Çf¾kÅ 7.7 !*Çf̀ÐnƒñZzgZ&+c*~ÃZ+{QVäzZßVÅ®ZŠ
tZ%OeZ° 16.2 �45¿.ç XGHiÐÌiZZ+gÕ6,»“�ÅX@*i{F,+Z’ZðZ°ZŠzÑgÆ_.u~ 15

"5Ó4è EGGEZ%OeZ°»o«‚âVäqÝHXZko«Æ´z{‚âVÃQ}âgZŠzc*] 16.7 ZzgZ&+c*~
‚YƒðXZk§b‚âVÃQ}âgZŠzc*]Æ‚o™äÐZzgZkÆ´z{ 50 ÆZEw~Ì

âjw6,7,äzZá',}ZW,Z]ÐÌYƒðX
~~~~ÚÚÚÚŠŠŠŠ}}}}‚‚‚‚wwwwFFFF,,,,¹¹¹¹5555++++kkkk,,,,””””VVVV~~~~FFFF,,,,¹¹¹¹cccc****CCCC””””VVVVÆÆÆÆ££££««««~~~~iiiicccc****ŠŠŠŠ{{{{!!!!****ÇÇÇÇffff””””VVVVÅÅÅÅ 2014

»»»»““““����ƒƒƒƒððððXXXX
‚gÕ6,!*Çf̀Îð 53 �45¿.ç XGHic* 96 ÑHZ%MÔZ.ðZzgZ�Ûj‚âVäù¦îg6,



gÕ6,!*Çf̀ÎðXäÈtƒZā (46%2013)‚47 �45¿.ç XGHic* 85 ²F,¹c*C̃´ä
~Z%M 2014 �45¿.ç XGHiäic*Š{gÕ6,!*Çf̀ÎðˆXZk!*]ÐsÃÃ 11 F,¹5+k,”V~

�45¿.ç XGHi»ZŸ†ƒZîs 1.9 ~0*õ‚ßV~ 2014 �45¿.ç XGHi»—F,+ZŸ†ƒZ²',Zis~ 3~
ZÅ£åCãCŠzV6,F,¹5+k,̃´~tgDy(,k„Š3ðŠ}g;ìXF,¹5+k,̃´~ic*Š{45¿.ç XGH`**Š+

~¹åātÜsF,¹c*C 1996 ÅZyrÇVÆ',ÜsìMVä!*Çf(ßYÆW¸i6,
˜´cìZzgZÐF,¹5+k,{mîg6,¾d$̃´~LJwZzgZ(gHY¨ÔX

teZ°»ƒZ²tF,¹5+k,Š* 65.2 ÆŠzgZ6~Z’Zðù¦ÃZ+{F,¹c*CŠ*~ 1996-2013

~F,¹5+k,̃Ã́À!*Çf”VÅæ~ƒäzZáo«�ā 2013 tZ%OeZ°g;X 68.1~
teZ°» 10.1 tZ%OeZ°Æ)z~åXZzgF,¹c*CŠ*Ã 10.1 ‚�ā 49.5 tZ%OeZ°Ô 20.4

X(BROOKS AND BARFOOT 2015) o«ƒZ
‚‚‚‚ìììì 28 ����44445555¿¿¿¿....çççç XXXXGGGGHHHHiiii»»»» 181 ZZZZ]]]]44445555»»»»åååå

HHHH
GGGGHHHHRRRR,,,,ffff$$$$¬¬¬¬@@@@îîîîgggg6666,,,,
Z]45»å

H
GHR,f$Ô!*Çf”V»ZëZzg(,fƒðS¤Æîg6,',ŒÛZgg;ìX

zZà”VÃ»“�HÔX~ (TRAITS) ~Šzc*ŠzÐiZZ+S¤ 2014 ”Vä 13

~»“�G‰�ā 2014 ‚ì 28 �» 181 �45¿.ç XGHi�ā 51 ˜´F,¹5+k,¸X½ã 10

‚ic*Š{åXZkÚZzg(,"zZágDy‡ì 27 �45¿.ç XGHiic*Š{åc*-V}ā 47 Æ£«~ 2013

g�»ÃðZkyìX
Îc*Î',ZisÔZg74545é EEHGEÔcZÍñZzg-gÍñ~»“�Å HT/BT t45¿.ç XGHigK6, 5.8~2014

ˆX
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‚‚‚‚aaaaZZZZHHHH²²²²tttt̃̃̃̃´́́́ŠŠŠŠ****ÅÅÅÅ 47 ZZZZggggPPPPÔÔÔÔZZZZ¨̈̈̈~~~~ZZZZ&&&&++++cccc****ZZZZzzzzgggguuuuÔÔÔÔZZZZ����ÛÛÛÛiiii~~~~††††!!!!ZZZZ����ÛÛÛÛiiiiääääÀÀÀÀ¬¬¬¬@@@@!!!!****ÇÇÇÇffff””””VVVV»»»»
‚‚‚‚33334444èèèè XXXXGGGGMMMM 41 WWWW!!!!****ŠŠŠŠ~~~~»»»»

úc*V!*Çf”VzZá̃´~uZzgZ&+c*Z¨~',ZisZzgZg74545é EEHGE 5 ‚îBÆ&',„VÆ
�45¿.ç XGHi6,»“�H�āŠ*½~»“�™Š{gK» 84.7 ÑHZ%MZzg†!Z�ÛiÔZ�Ûi~÷ù¦îg6,



tì�āœ}ÆZ!x 7 ‚ìXŠ*ÅÀW!*Š~ 41 ‚÷XZỹ´ÅÀW!*Š~Š*ÅW!*Š~» 47

t3.8 tƒY5X‡.Þf™îg6,zsZ�ÛiÅW!*Š~�ZÌZq-tìXZkœ~ÆZ!x6, 10.9J-
ƒY"5Àö GJYX½ZðºZzg(,|YäzZà†VÐÖc!*Çf£ZydZâVÐÖ»Zq-iìÍā
Z%Z]ŠJgZX

ZZZZ%%%%MMMMääää'''''''',,,,ŒŒŒŒÛÛÛÛZZZZgggggggg¿¿¿¿ZZZZkkkk‚‚‚‚ÑÑÑÑ::::ããããCCCCŠŠŠŠzzzzVVVV6666,,,,44445555¿¿¿¿....çççç XXXXGGGGHHHH`̀̀̀'''',,,,ZZZZiiiissssÐÐÐÐiiiicccc****ŠŠŠŠ{{{{¶¶¶¶����¦¦¦¦////¸̧̧̧0000****õõõõ‚‚‚‚ßßßßVVVV~~~~ËËËËÌÌÌÌ
ooooÐÐÐÐiiiicccc****ŠŠŠŠ{{{{ååååXXXX

�45¿.ç XGHi‚BZL!*Çf”VÅaZzZg~ZK'',ŒÛZgg¿XZk5(ßY 73.1 Z%Mä
‚åXt!*]‡.Þf™ì 4~2014 ‚g„Zzg‚w/‚wÅãCŠ6,ÑbZŸ† 90 ÃZCäÅÑb½ã

�45¿.ç XGHÆ‚BŠ*~ËÌoÆ£«~ic*Š{ 3 ~gK)45¿.ç XGH(~ZŸ† 2014 āøw',Zis
‚ZŸ†åTÆ!*)̄À»“�»gKgkge 11 ~ZkZŸ±ÅzzÎc*ÎÅ»“�~ 2014 åX

~ÌÓx&Zë”V~ZŸ†ŠÚ 2014 ~»°ic*Š{ZŸ†Æ!*z�Š 2013 �45¿.ç XGHiƒŠHX 34.3

‚g;X 96Ð90 ‚Zzg¾k~ZŸ† 93Ð90 ‚h~ 94Ð93 ~Wc*Îc*Î~ZŸ†
!!!!****ÇÇÇÇffff””””VVVVÅÅÅÅ44445555¿¿¿¿....çççç XXXXGGGGHHHH`̀̀̀~~~~'''',,,,ZZZZiiiissssääääZZZZ%%%%MMMMÆÆÆÆˆ̂̂̂ZZZZKKKKŠŠŠŠzzzzuuuu~~~~7777iiiicccc'''',,,,ŒŒŒŒÛÛÛÛZZZZgggggggg¿¿¿¿XXXX

�ÐiZZ+(Æ‚B 40.3Æ2013 ��i) 42.2 ~!*Çf”VÅ�`~ 2014

‚åX¦/¸ 5 �45¿.ç XGH»ZŸ†å�Ñb%Æ̂[Ð 1.9~2014 Z%MÆˆŠzu}�6,g;ÔX
�3.7 ~Zm!*Çf”VÆgK~ 2013 ‚ßV~',ZisÔ!*ÇfÆ¬@%»ÈU*"$ƒZX 5

~‚w/‚wƒ�Ðic*Š{ZŸ† 2014
45¿.ç XGHi»ZŸ†ƒZ�Š*~ËÌoÆ£«~ic*Š{å@*ë

��iÆ‚B 181 ‚ª 23 ~',Zis~ZŸ†ÅÑb 2014 �45¿.ç XGHiÆ‚BƒZX 3 Z%M~
Ü„¶X!i©5ÿ

G
E~QyìāZ%MZzg',ZisÆŠgxy�ÛtZzgÁƒY¨X‚³ãCŠzV6,Zq-ñW, 2013

�45¿.ç XGHi6, 5.2 ~',ZisäŠzu~%û 2014 Âx!*ÇfÆZCäÆ¿Ãœª��ÛZë™@*ìX
�45¿.ç XGHiic*Š{¶ 2.2 Æ£«~ 2013 Q}'×Z3ZzgCÙØOà'×Z3Îc*ÎŠzu}‚wÌ»“�Å�

',Zis~igZ®)»‡.Þf™ZŠZg{ìXZk»‚Ñ:PZq-tZ%OeZ°ìXZk EMBRAPA X

~»“�Åµ/È~ÅìX´z{Zi+Zq- 2016 ZŠZg}ä£òîg6,»g™Š{zZ],k'×Z3!*ÇfÎÅ



÷Bê6,ZÇø̂ÅÑZ•�ŠZg~Ð»gHìX BASF CÙØOà',ŠZ“�™äzZàÎc*ÎÌ
~ŠgWæÏÅàg~»³ìX EU ~»“�Ð 2016 �āµ"Æ�

ssssZZZZ~~~~!!!!****ÇÇÇÇffff””””VVVVÅÅÅÅ44445555¿¿¿¿....çççç XXXXGGGGHHHH`̀̀̀~~~~ZZZZŸŸŸŸ††††ƒƒƒƒZZZZ²²²²WWWW7777´́́́~~~~ÚÚÚÚÈÈÈÈ‚‚‚‚ààààÆÆÆÆ!!!!****¯̄̄̄))))ZZZZ››››¶¶¶¶zzzzZZZZµµµµ
ƒƒƒƒððððXXXX

�45¿.ç XGH¶X,zz 10.8~2013 �45¿.ç XGH6,!*Çf̀QÇ„�ā 11.6~2014 sZä
�2 �45¿.ç XGHi!*ÇfOÑ»“�ƒðZzg 8 ‚âV»ic*Š{!*ÇfÎc*ÎZzgOÑ»“�™**åXsZ~

45¿.ç XGHiÅ¾kÅ!*Çf̀~È 2,00000
45¿.ç XGHiÐic*Š{!*ÇfÎc*ÎÅ»“�ƒðXW7´~

45¿.ç XGHiÔ6,»“�ä 342000 ‚àÆ!*)̄ƒðX¾kÅ̀Å¶»æZzCÙØOà',ŠZ“�™äzZÑOÑÅ
Å

ZZZZ&&&&++++cccc****ääää!!!!****ÇÇÇÇffff¾¾¾¾kkkkÐÐÐÐ¹¹¹¹iiiicccc****ŠŠŠŠ{{{{ÃÃÃÃZZZZ++++{{{{qqqqÝÝÝÝ™™™™ääää»»»»¿¿¿¿YYYYgggg~~~~gggg3333XXXX
�‚âVä0*tŠ 7.7 �45¿.ç XGHiÆgkgegÕ6,!*Çf¾kÅ»“�Å& 11.6 Z&+c*ä

�11~2013 ‚iZZ+¶�ā 95 Æ£«~ 2013 J-àc*Zk(ßYÃZ(g™äÅÑb
‚ßV~" 13 �45¿.ç XGHi¦/¸ 11.6Æ2014

45¿.ç XGHiÆ£«~ 50,000Æ2002
45¿.ç XGHi¶X

Å@*i{F,+*éÆ_.!*Çf¾kÐZ&+c*Åig¦ BROOKS & BARFOOI VwZŸ†ì
tZ%OeZ°¶X 2.1 Å§b 2012~2013 Z%OeZ°¶² 16.7 Wæã¦/¸!*g{‚ßV~

����44445555¾¾¾¾ææææ XXXXGGGGiiii6666,,,, 3.9 ����ggggLLLL‚‚‚‚ââââVVVVääää»»»»xxxx!!!!÷÷÷÷BBBB 7.1 2014 !!!!****ÇÇÇÇffff””””VVVVÅÅÅÅuuuu~~~~ßßßßgggg����wwww
����4.2 ‚‚‚‚ììììuuuu~~~~¾¾¾¾kkkkÅÅÅÅ̀̀̀̀ùùùù¦¦¦¦îîîîgggg6666,,,, 93 !!!!****ÇÇÇÇffff¾¾¾¾kkkkÅÅÅÅ̀̀̀̀ÎÎÎÎðððð����āāāāZZZZkkkkÆÆÆÆÀÀÀÀ¾¾¾¾kkkk44445555¿¿¿¿....çççç XXXXGGGGHHHH`̀̀̀»»»»

45¿.ç XGHi6,ÍZ8-ez8-Zzg854jè
EGEWðC6,zZ],k'×Z3<Îc*ŠHÔÍZ8- 8500 ZkÆ´z{ 44445555¿¿¿¿....çççç XXXXGGGGHHHHiiii6666,,,,ÎÎÎÎððððYYYYCCCCììììXXXX

Æ2013
45¿.ç XGHi6,!*Çf0*7°ZÇðˆXu~À¾kÆ45¿.ç XGH`~ 543 i~Ænß"Æ´z{

~2014 �45¿.ç XGHi~¶Æ!*z�Š!*ÇfZ(g™äÅÑb 4.2Æ2014 �45¿.ç XGHiÆ£« 4.6

Æ2013 ‚Æ‚B 50 ‚ƒÏX{mîg6,zZ],k'×Z3%O 93Ð90 Æ£«~ 2013

�‚âVÆ!*Çf¾kÐn 7.1
45¿.ç XGHiƒŠHX 8475 ~gK 2014

45¿.ç XGHiÆ£«~ 5800

�45¿.ç XGHi6,¾k»“� 22 �ZŸ°U*â~ÃZ+{qÝ™äzZáƒfMVä 10 ƒäÆ´z{ZŸ°



(COTON ÅƒÏXÅ¾kÃ!*Çf¾kÅMlZgÆµYäÅzzÐ»H1wzzgx
¾knƒäzZá‚âV BT (ÐYƒðƒÏXOçÜsu~!*Çf BOLLWROOM

BT ÆŠzgZy‚âVÃ 2013Ð1997 �Ð(,|$Ëì@*i{F,+:Z°ZŠzÑg²-.Œé G. 7.1 Å®ZŠ
teZ°»åX!*Çf¿ZÅ£åZð 1.6 ~tÃZ+{ 2013 Z%OeZ°»çÙÃZ+{ƒZÔÜs 116.2 »HÐ

Zzg!*ÇfezwîsZÅ£åZðZë̄ZZ+ÆqïƒMh÷X)uÔZ¨YZzgŠ*6,ŒÛd$ŠgxyZzgîs
ZÅ£åZðZW,Z]7,Mh÷,zztìāezwZëF,+¯eZ®ìZzghŠ*~3ðYäzZàZëF,+pgZu

ìXuÅ!*ÇfhÔCÙØOà'×ZØzZàhÔÃðúhÆ´z{!*Çfezw6,ïZzg#dKcŠ*
ZzguÅpgZuÅ¢zg]6,ZëZW,Z]eZw$ËìX

œgi~8545ë EFE
YäŠgWæ”{Îc*ÎZzghZEwƒäzZà!*Çf(ßYÅÂ}Å¶Xuä

ŠgWæHX£òaZzZgZÌ¢zgc*]Æ_.ìXÍāiZZ+ 2013 �Hh 3.3 �HÎc*ÎZzg 63

aè " ‚ZŸ†ŠÚ~Wc*ìXœgi~kBjäì.$0*gKÅ»Ð÷~¹ 50 ZŸ±Æ‚B
" (ßY5ìÅ<å XEZßÍV»ZkcO**i·ìÑ]Zzg“uǵŠgCì

uäziZg]igZ®)Æfg=ßÍVÅ¥â]cZq-(,~zc*’q-ÑzqÅì8g)4è EGßÍVÃ
!*Çf”VÆ0WÇ„ZzgZkÐuÃƒäzZáÃZ+zVÐgzÙk™zZc*Yg;ìX!*Çf”VÅ

teZ°Å“g¶ìu»Zkµ"ÐzWZÅ£åCzZÕ»ZÖg 4 g^aze-Ÿc–ÅYäzZà
‚!*Çfhì(ZzgÎc*ÎÅ¬@aZ»Zq-äð 90 ƒ@*ìXuÅhÅŠgWæ(,|g„ì)8g)4è EG

‚!*ÇfƒC÷ 90 ‚Îc*ÎŠgWæ™@*ì8g)4è EG 65 ZEw™@*ìXuÀ¬@aZzZg
ZZZZ����ÛÛÛÛiiiiÅÅÅÅßßßßgggg����wwww::::

45¿.ç XGHiÆZŸ±Æ!*)̄WÐ(,| 90,000 Z�Ûi~ÎeZy!*Çf¾kÅ̀»g~~
»“�ÆqÑ]Æ)DƒäÆ!*)̄ (BURKINA FASO) g;ì²‚îBZ�ÛiZzg',Jˆ

Z�Ûj˜´»ZŸ†ƒZìX~³zyÔ̂Ôv**ÔpÔ5z~Ô 7 ¼¬R6,gìXj,q!*]tìā
**/c*ÔZzg-oZ÷áï÷˜VezwhÔnxÔßg§ÔñÔ‚zZZzg]¥~cìR,ZbÑzqƒñ÷

6,z�Æ�!*ÇfÈ‚à'×Z3hT~QzVÐXîÅ!*Ç(ßYñ�ŠƒÏ WEMAX



Ð‚îBZ�Ûi~ÑzqƒÏX)ĝckg~Ðàg~ÆˆpÔ-oZÔñi"3þEGZzg3,Z6 2017X

~ZkÅÑz¬]ƒY5X
44445555¿¿¿¿....çççç XXXXGGGGHHHHiiii6666,,,,!!!!****ÇÇÇÇffffhhhhÅÅÅÅ»»»»““““����ÅÅÅÅXXXXZZZZÜÜÜÜƒƒƒƒ����ÐÐÐÐ((((,,,,ZZZZ((((gggg++++{{{{UUUU****""""$$$$ƒƒƒƒZZZZ 143,016 0000****õõõõ----gggg8888̃̃̃̃´́́́ääää

‚‚‚‚»»»»““““����ƒƒƒƒððððXXXX 92.6 ˜̃̃̃VVVV----gggg\\\\ÅÅÅÅÀÀÀÀ»»»»““““����
Æ£«~ 2013

45¿.ç XGHi!*ÇfhÅ»“�ÅÔ 143016 0*õ-gà̃´ä¦/‚̧wÅ§b
‚»“�Á¶TÅ(,~zzhÅÀ»“�~¶¶Ô{mîgZÜ~˜VZ(g+ÏÅgkgeÑb 3

‚åX!*Çf6,ze„~¼ZŸ†&̃´6, 92 ‚¶Zzg˜V!*ÇfhÅÀ-g8aZzZg» 31.6

…wÔgzâ6Zzg|ZH~ŠÚ~Wc*²¼¶ZÜZzgsB~ŠÚ~WðXZÜ-g\~WÐg;˜V
‚¶ŠÚ~WðX-g8̃´~ 3~2014

45¿.ç XGHÅ!*ÇfhÅ»“�ƒð1ŒV 131,538

‚âVc!*ÇfhÃ»“�™äÆjZáÐg7gã»§i»g»°ÌZzgj,ŒìX
!!!!****ÇÇÇÇffff””””VVVVccccààààgggg””””{{{{ZZZZ----ÛÛÛÛÅÅÅÅßßßßgggg����wwww

˜´äpgZuc*eg{c!*Çf”Vcgc{~àgÅJ-$ 38 ÆZ!xJ- 2014 ZÆ',
Ô357,.27GM CROPS gc{~àg~Yg~™Š~ˆ÷X~ 3083 Š~ìXZỹ´~

cYg~Å̂ ENVIRONMENT PLANTING GM EVENTS eg{c 958 pgZuc

àg-V÷BWC 171 ì)Ẑ%MÅ!*g~ 201 ÷Xƒ�Ðic*Š{àgc*VY0*yÐ÷XÅ®ZŠ
Ô7g+-2Ô 75 ÔŸí 79 Ô@*ÇZy 88 ÔEi~C 100 ÔW7´ 121 Ô†!Ãgc* 144 Ô!5½h½ð G155 ìXsZ

hc÷ZkÆˆ EVENTS ÷Xƒ�Ðic*Š{  àgc*V 55 ZzguÅ 57 Ô†!Z�Ûi 73 Ã¼

¾kÔO!ÔWßZzgÎc*Î÷X
àg~cƒ�Ðic*Š{÷X) EVENTS ~CÙØOà'×Z3Îc*ÎÆ GM EVENTS

ÔQ} BT11 ÔQ}'×Z3h MON810 Q}'×Z3h EVENT KN603 ˆCÙØOà'×Z3hÔ
ÔQ}'×Z3h MON531 ÔQ}'×Z3¾k GA21 ÔCÙØOà'×Z3h TC1507 '×Z3h

ÔCÙØOà'×Z3 MON88017 ÔQ}'×Z3h A2704-12 ÔCÙØOà'×Z3Îc*Î MON89034

÷áï÷X MON1445 ÔZzgQ}'×Z3¾k T-25h



~~~~ÜÜÜÜssss!!!!****ÇÇÇÇffff××××VVVVÅÅÅÅ¬¬¬¬@@@@:::: 2014

~Üs!*Çf×VÅâqtZ%OeZ° 2014 tZ%OeZ°¶X 15.7 âq
~ÅYäzZàZq-ï²-.Œé G.6!*Çf”VÅŠgc*ÄÔ»g~Zzgàg~6,½â 2011 ¶X

ÆéÆ_.!*Çf̀Å¬@ CROPNOSIS~2014 �Z%OeZ°y�aƒ@*ìX 13.5

tZ%OeZ°
(āö
G
‚X 15.7 âq

‚ìZzg×VÅâgL» 22 ~̀XäÅ¬@âgL» 2013 Ð¼ic*Š{(�ā 2013))))

Wæã!*Çf×VÅ7»ŠkkHƒ@* GLOBAL FARM GATE ‚ìXÀqÝ”{”VÅ 35

ìX
wwwwÆÆÆÆZZZZkkkk********]]]]::::

tÅW!*Š~ÅpgZuÅ¢zg]7g~ 9~2050 ~Š*ÅpgZuÅ¢zg] 2020

™**œ~Æ!*¹g{YäzZá‚ßV~ƒ�Ð(,Z½ìXZzgŠ*ÅMW!*Š~ÅZk½Ð**zZ/Zk

ZzgZkÆˆŠ*ÅpgZuÅ¢zg]ÅzZµóg~Åˆ 2050 !*]Ã'×h+ç**u¯ŠîìXŠg`is~
ìX

t9.6~2050 t¶ZzgZ0+Zi{Îc*Yg;ìā 1.7 z,œ~ÆW¸i6,Š*ÅW!*Š~Üs 19

�Z�ÛZŠÈu» 870 tJ-VY5XŠ*~Zkz‰Ü 11 z,œ~ÆZ!xJ- 21 Ð̂zi™Y5Zzg

tZ�ÛZŠpgZuÅº»Dg÷pl¬ÐuZzgZ&+c*‰ic*Š{p¥wF,¹5+k,”V~pgZu~ 2 Zzg

ic*Š{6,z”÷áï™äÆh~p~Wg„ìX
‚ZŸ†Å¢zg]ìZzgZ(™ä~Ái}Ô0*ãÔ�ÛËKgZzgÁ 60 J-̀ÅaZzZg~ 2050

Q}âgZŠzc*]ZEw™**ƒÇX
!*ÇAwaZ™äc̀Æ!*ÇâkÅÔ~ZŸ†ƒY¨@*āp¥wŠ*ÅW!*Š~cÂZ**ðÅ

¢zg]Ã7gZHYnX
Š*ÅñŠp~ÐzZh60V»‚o™**ƒÇX,zzÐic*Š{Zzg”h+aZƒäzZàÈ‚à

tÅ 2J-2050 ‚ZEw™@*ì� 70 Zzgñ�Š{0*ãÆZEwÐ÷ƒÇXigZ®)0*ãÆz‚b»



W!*Š~Æ(,|YäÆˆ',ŒÛZggìÇX
Æ!*)̄ig¦aZzZgÆÑb%~¶zZµƒðìXt Green Revolution ezwZzgnxÅ
tZ�ÛZŠÐic*Š{W!*Š~ÃînÏXZzg:„(ßYZk 9~2050 !*]zZãìāgzZîQ(ßY

X»Z%]ŠJgZìX4}òÆnâCÙ+Zq-áZiyÔôpZzg0*GZggZ3ZCäÅ¢zg]6,izgŠ}

t1.5 gì÷T~gzZîig¦(ßYZzg‚B‚B4+!*Ç(ßY»ZEwHYñ@*āŠ*½~
45¿.ç XGHiÆ‡.Þ»“�gK6,Âîgic*Š{Ðic*Š{̀0*GZgãCŠzV6,qÝƒCìXigZ®)~uât»g~6,
o«ic*Š{ƒ@*ìZzgZk»¾"$]ä6,Ì',Z{gZ„�ZW,ƒ@*ì{mîg6,gL‚âVZzgZyßÍV6,�
i}Æ%ƒD÷ZzgŠŒ]~gT÷Zzg¸z{ßvì�Š*Æ¾d$ßÍVÅZÒe$ƒD÷X

ppppggggZZZZuuuuÅÅÅÅ¶¶¶¶ÔÔÔÔŠŠŠŠkkkk,,,,0000****5555ZZZZzzzzggggââââjjjj1111CCCC""""5555åååå GGGGGGGG~~~~~~~~!!!!****ÇÇÇÇffff””””VVVV»»»»™™™™ŠŠŠŠZZZZgggg::::
ÆZ’ZðZ°ZŠzÑgäªCÙHìā!*Çf”VäpgZuÅ¶ÔZkÅ 2013Ð1996

tZ%OeZ°Å̀ÅaZzZg~ 133.3 Šk,0*5ZZzgâj1Cp~~Zë™ŠZgZŠZHìXZkK~
t³¤/Zx»g0eZðW‚àÆZy�Z`~¶�Zq- 28 �³¤/ZxQ}âgZŠzc*]ÆZEwÔ 500 ZŸ†

ZÐ 1996 �»gÃvuÐUheÆ',Z',ìXZyS:]Æ¯Y6,âjwŠz4Zzg 12.4 ‚w~
�¾d$‚âVÅ¾"$ÅŠzg~äÈ 16.5 �45¿.ç XGHi}ÅY 132 ÆŠzgZy½ã 2013

�Z�ÛZŠÅæŠ�Š*Æ¾d$F,+ßv¸X 65

gZ®)Šk,0*ZŸ†ÅÕiU*"$ƒ$Ë÷&Š*ÅF‚³ZOñVäJwHìāt !!!!****ÇÇÇÇffffiiii
t45¿.ç XGHi6,aZzZge$(,J$Ëì'×h+tāÍ]Zzgi�VÃXc*YYìX!*Çf£ 1.5 ñ�Š{

ÃÒ{q÷1Zh̀»g~»zZufg=÷gzZ§»“�»g~ÆZßßVÃZy~ìæÃǵ7,@*ì6
÷X ROTATION Zzg RESISTANT MANAGEMENT ā

ŠŠŠŠkkkk,,,,0000****ƒƒƒƒääää~~~~!!!!****ÇÇÇÇffff””””VVVV»»»»™™™™ŠŠŠŠZZZZgggg!!!!****ÇÇÇÇffff££££0000****õõõõffffssssÆÆÆÆ§§§§hhhhVVVVÐÐÐÐŠŠŠŠkkkk,,,,0000****áááá~~~~ZZZZCCCC™™™™ŠŠŠŠZZZZggggZZZZŠŠŠŠZZZZ™™™™gggg„„„„
÷÷÷÷XXXXppppggggZZZZuuuuÔÔÔÔeeeegggg{{{{ZZZZzzzzggggppppZZZZgggguuuuÅÅÅÅ¶¶¶¶ZZZZzzzzggggppppŠŠŠŠññññªªªª����ÔÔÔÔ‡‡‡‡....ÞÞÞÞyyyy����hhhh++++ppppggggZZZZuuuu����aaaaZZZZzzzzZZZZggggeeee$$$$ÆÆÆÆZZZZŸŸŸŸ±±±±ZZZZzzzzgggg‚‚‚‚ââââVVVVÃÃÃÃŠŠŠŠkkkk,,,,0000****
ççççÙÙÙÙ¯̄̄̄ZZZZZZZZ++++ŠŠŠŠ¶¶¶¶ÐÐÐÐzzzzZZZZhhhh÷÷÷÷XXXX

tZ%OeZ°o«!*Çf”V 133.3 ÆZVg{‚ßVÆŠgxyÃgxÅR6, 2013Ð1996



�H‡.Þf™ 441.4‚70 ‚»o«aZzZg~Zy�ZY]~¶Æ!*)̄ƒZ² 30 äaZHT~
‚aZzZg~ 88 tZ%OeZ°å8g)4è EG 20.4 ~Ào« 2013 aZzZg~ZŸ±Æ!*)̄ƒZXÜs

‚aZzZg~Zy�ZY]~¶Æ!*)̄ƒZ: 12 ZŸ†Zzg
(BROOES & BARFOOT 2015 FORTHCOMING)

!!!!****ÇÇÇÇffff££££iiii}}}}XXXXääääzzzzZZZZàààà((((ßßßßYYYY÷÷÷÷::::
t45¿.ç XGHiÅ½i}6,ic*Š{aZzZg 1.5 !*Çf£i}XäzZà£÷X~ñ�Š{

Š¶Å&¢AgBb÷XZk§bt(ßYÍ]Ã»ƒäÐgz1Å&¢AgBbìX
Ð1996 �45¿.ç XGHiX~upk÷áïF,¹5+k,̃´~ŸùƒYD÷XZ¤/ 13 "5é EGS ‚‚‚‚ÑÑÑÑ::::½½½½

�HZŸ°pgZu!*Çf”VÆfg):aZƒCÂgzZîigZ®)ÃZâ 441.4 ÆŠzgZy 2013

�45¿.ç XGHiÅi�V~¼b�z~îg6,oƒ� 132 �45¿.ç XGHiÅ¢zg]7,CX 132 aZzZgŠ¶cZŸ°
i}�»“�coƒ�:ƒ'X¼upkZEwƒYDZzgZ§]gppzZá´ºZEw

ƒYDX
~F,¹5+k,”V‰uÔZ&+c*Ô0*ÎyÔLúgÔ',JÔ̂ 2014 ¾¾¾¾""""$$$$ZZZZzzzzggggÈÈÈÈuuuu»»»»™™™™ääää~~~~™™™™ŠŠŠŠZZZZgggg::::

Ð2011 �gL‚âVÅWæã~ZŸ†»!*)̄µ÷Xt 16.5 Zzg‚îBZ�Ûi~!*Çf£
ÆŠgxy!*Çf¾kZzghÆfg=(,Jc*YYìX 2020

iiiiggggZZZZ®®®®))))ÆÆÆÆââââjjjjwwww6666,,,,ZZZZWWWW,,,,ZZZZ]]]]~~~~¶¶¶¶::::
gzZîigZ®)äâjw6,÷ZZW,eZÑìX!*Çf(ßYÃigZ®)Æâjw6,ZW,Z]Ã

Á™äcZEwHYYìXZ[J-Å°Ä~Q}âgZŠzc*]ÆZEw~¶Ô̄iwAwÆ
J-Å¥â] 2012Ð1996 g0eZðW‚à~¶Zzgi}~&»Xî÷áï÷X 6 Zd-.›é Gw~¶Ô
‚ÅYƒð 8.7 �³¤/ZxÅ¶ƒðìXZk§bQ}âgZŠzc*] 500 ÅãCŠ6,Q}âgZŠzc*]~
(EIQ) ENVIRONMENTAL ‚âjw6,ZW,Z]7,äÆ',Z',ìäç 18.5 �ā

ËZq-qÐâjw6,ZW,Z0+ZiƒäzZáZ EIQ Æfg=HŠHìX IMPACT QUOTIEL

~EIQ �³¤/ZxÅ¶ƒð¶� 36 ÆZ°ZŠzÑgÆ_. 2012 úZïÃYi»§i»gìXÜs



0*ãÅ(,fƒðY»Š*~ (BROOKES AND BARFOOT 2014) ‚Æ',Z',ì 23.6

~Š*Å 2050 ‚0*ãigZ®)ÆnZEwƒ@*ìZzgtŸZ# 70 0*ãÅŠø7!6,÷ZZW,ƒÇXŠ*»
tƒYñÂ^nÇXZ%M~ËuJ-È‚à'×Z3!*ÇfhJ$e 9.6 ‚(,|™ 30 W!*Š~

~ƒZåX 2013 »W¸i
~áµìXÈ‚à'×Z3» 2017 Z�Ûi~ sub-saharan '×Z3h ZZZZzzzzggggRRRR,,,,zzzzææææÈÈÈÈ‚‚‚‚àààà

igZ®)~Šk,0*ZW,Z]gÇÇX{mîg6,F,¹5+k,̃´~˜VÈ‚àic*Š{ZzgJƒÏX
jwÐ0ZëZzḡ~}.÷á]6,!*Çf”VÆ ññññŠŠŠŠpppp~~~~ZZZZzzzzgggg¤¤¤¤////++++;;;;îîîîkkkk’’’’ÃÃÃÃÁÁÁÁ™™™™ääää~~~~ææææŠŠŠŠââââ

ZW,Z]÷TÆ!*)̄!*Çf£¤/+;îkuVZzgñŠp=VÃözŠ™ä~ZC™ŠZgZŠZ™C÷X
ZzwÔxîg6,»g0eZðW‚àÐYƒYCì�̄fwAwÆZEw™äÆ!*)̄aZƒCìX

t³¤/ZxÅ»g0eZðW‚à 2.1~2013 Zk~¼Q}âgZŠzc*]ZzgCÙØOàÌ÷áï÷Xws
�»gzVÅvÃV6,ÑäÐgz1Æ',Z',ƒC÷X'×h+YI:`äÆ!*)̄eì 0.93 ~¶

~2013 YèCÙØOà',ŠZ“�™äzZá!*Çf”VÐi}Ð»g0»Zy�Z`ƒ@*Üs
�»gzVÃvÃVÐUŠ¶Æ',Z',ìXZÏ 11.5 t³¤/Zx»g0eZðW‚à~¶ƒð� 25.9

�»gzVÃvuÐUŠ¶Æ 12.4 t³¤/Zx»g0eZðW‚àÅ¶�ā 28 ~ù¦¶ 2013 §b
�»gzVÃvuÐUŠ¶Æ',Z',¶X 11.8~2012 ',Z',ì²t

È‚àÔc[ZzgŠgz (BROOKES AND BARFOOT, 2015, FORTHCOMING)

wZg]~p~Ãic*Š{”h+Zzgz̧qƒäÅrðÅYg„ìXÅ<å WXEZZk!*]Å¢zg]ìā!~Ð
igZ®)~p~Ñ™Z+9Zzg;"2.ç JGEe»gGYN�psƒDƒññŠqÑ]ÐûÃX¹

i7-× (MAS) Ð!*Çf”VÆWÑ]ZzgÂX~A×eZ"5½3ð JG
YE8Ô„dÔâ“°âg™ZSp

Zzg!*Çf”VÃù¦îg6,ZEwHYYì@*ā{mnÅ',i+8-ÅYnZzgk!*h~ TALENS

ÃñŠp~ÆZW,Z]ÐXc*YnX!*Çf£ZÌÌ»g0eZðW‚àÆZy�Z`ÃÁi�V6,I
`äÆ!*)̄¶™g„÷ÔZkÆ´z{ti}Å&ÃZzgQ}âgZŠzc*]~ZEw~¶»!*)̄Ì0
g„÷X



}Vä!*Çf”VÅñŠp=VÐ´ç**u0VÐZzgŠk,0* 5 tìāŠg`!*Ñ ÜÜÜÜāāāā
Z0+Zi~ÖÅ&6VÅÒy™Šc*ìX!*Çf£aZzZgZzg‚âVÅWæy(,J$Ë÷�Š*Æ¾d$
ZzgÁz‚bzZá‚âVÅ¾"$»™$Ë÷X

!!!!****ÇÇÇÇffff””””VVVVÅÅÅÅ''''××××ZZZZØØØØÅÅÅÅ&&&&¢¢¢¢AAAAZZZZzzzzggggZZZZ::::ggggeeee‘‘‘‘����::::
‚w!*Çf”VÅŠzŠg,Ô 20 ~ZL»“�»W¸iÐ„½â 1996

QzVÐ'×ZØZzgvkY÷Å',ŠZ_5Àö
IGYäŠ*ÅpgZuÔeg{ZzgÃ$ÅaZzZg~Zë™ŠZgZŠZH

~Q}'×Z3CÙØOà',ŠZ“�™äzZàŠg,Zûc*‚BegZëhÔÎc*ÎÔ¾kZzgOÑÅ 2014 ìX
‚w 19 ˜´~»“�ÅI´z{Zi, 28

45¿.ç XGHi6, 181 !*Çf”V~ZEwÅIZzgŠ*½~
Å!*Çf”VäŠ*½ÆÑÅV‚âV»ZOŠqÝ™1 IR/HTJ-2014Ð1996 Æ²á~

!*Çf”Vä IR/HT ‚ìX 90 ìXZkÆË~Zk(ßYÃÓxZë̃´~ZCäÅÑb
×CàÆîg6,Zq-åZzg»x[Âx7HìTÃ‚yÔñW,!*œª�ZzgâjwŠz„�B÷XZ4Šz
ŠgzVÅ»x!÷BŠzu~!*Çf£X~ZÖZÖÔzÔ]¥~ÔOg÷áïÅˆ÷XZ4ZŠZgÃŠz
Šzu~Z»kX~ezwZzgnx÷áïìXwÅ5!*Çf̀Åw~ZEwHŠHìXZkq

ÐsÃā(ßYgzZîìc*!*ÇfÔ!~ÐÄƒðQzVÅèZØZzgCÙØOàÅ',ŠZ_5Àö
IGYZq-z‰Ü

Å IR/HT ~!*Çf”VÅWæÐ‚"543¨ë JEHGEñ‹ä 1996 ‚âV~ZkǢZZ+Ã»™¯X
Ã REFUGA ”V~'×ZØÃÖc0*Œ¯ðˆTÆ� IR/HT Üs'×ZØÃCk™1åX

INSECT Zzg (IPM)ÔINSECT PEST MANAGMENT ZEwHŠHZkÆ´z{
ÅæŠÐ!*Çf”V~'×ZØÃ¢Y**ŠHXZk (IRM)ÔRESISTANCE MANAGMENT

ZzgŠgÂVÆZ)q6,FFåZÐñW, GENE PYRADMIDING Æ‚B‚B6‚³§i»g�
!*Çf IR/HT Ð„ 1996 !*ÇfÅ5”V~'×ZØÐñW,Z0+Zi~ÖcZEwHŠHXÅ<å WXEZ

”VÅJqÔ'×ZØÐÖZzgZi§i»Þg~Å!*)̄Zhg„XZyZŠZâ]Æ!*)̄gzZî
(ßYÆ£«~!*Çf£XÅi0+ÏŠk,0*5(,|_¶äÃZ+{‚âVÃVg;å�Zq-©+

!*Çf”VÅ»“�™gì¸X IR/HT ÆˆŠzu}©y~



Å¾cQzVZzgpgŠZg7ŠzVÐ'×ZØÆ HT Zzg IR .ïäU*"$Hìā ÂÂÂÂµµµµÆÆÆÆ____
£X~Zq-ÐiZZ+åzZàhÅ”VÃZ%MQ}âg IR/HT çZ]Ñh÷XZq-c*Zq-ÐiZZ+

~aZƒäzZà'×ZØÃZEwHŠHXÅ<å WXEZ!*Çf~'×ZØÃZ•ðâÎÅF,ßÅ¢zg]ìÔ{mîg
�45¿.ç XGHi6,»“�ƒ_÷XZÏ§b¼Šî]äU*"$ 55 82.ç EGEizZà»°£ BT~2014 6,Z#

HìāZq-(,~®ZŠpgŠgz7ŠzVäCÙØOàÆZEwøwÒ]ÐZEwƒäzZà†"3©ð JGEÃLÆ
6,ze–� IR/HT Üs'×ZØŠ3ðìTäZk6,ze–�Åñ�Š{̂~ZEw6,ÎZD¶Ky¯Šc*ìX

ÆÜs'×ZØZzgŠN¸wä»°ZÌZ(g™àìX
SàÂzZzgF,ßÅqïìXŠz‚zVÆŠ"ÔgDyZzg(ßYÅF,¹ÆŠ"ÅgzÝ~Šg` ZZZZzzzzgggg

ï]Ã'×ZØÐÖZzgPcVÅŠN¸wÆnÃ~ǵ¹¢zg~ì: 12 fs

(RIB Å»Þg~ZzgZyÃ].h+§hVÐ‚Š{p!µ1V~Î**Ô&) REFUGIA

REFUGE IN BAG

ÆÂx~÷áï™**X INTEGRATED PEST MANAGEMENT Ã IRM
ààààgggg””””{{{{ZZZZßßßßßßßßVVVVÅÅÅÅ0000****‡‡‡‡ZZZZgggg~~~~
ˆ̂̂̂ZZZZiiii»»»»““““����ZZZZzzzzggggzzzz‰‰‰‰ÜÜÜÜ6666,,,,''''××××ZZZZØØØØYYYY6666,,,,ZZZZ::::qqqq
ÖÖÖÖ@@@@ÅÅÅÅ{{{{¤¤¤¤ZZZZzzzzggggŠŠŠŠggggzzzzVVVV»»»»eeee¯̄̄̄cccc****

ZZZZzzzzggggQQQQzzzzVVVVÐÐÐÐ''''××××ZZZZØØØØZZZZzzzzggggCCCCÙÙÙÙØØØØOOOOàààà'''',,,,ŠŠŠŠZZZZ____5555ÀÀÀÀöööö
IIIIGGGGYYYYXXXX GENE PYRAMIDING

ŠŠŠŠggggzzzzVVVVÆÆÆÆZZZZ§§§§iiii»»»»gggg»»»»ZZZZ····ZZZZuuuu IR/HT

××××VVVVÅÅÅÅ����ÛÛÛÛZZZZbbbbÃÃÃÃDDDD¯̄̄̄******** IR/HT ZZZZZZZZíííí££££gggg

''''××××ZZZZØØØØÃÃÃÃ»»»»™™™™ääääzzzzZZZZààààZZZZººººZZZZZZZZZZZZzzzzgggg'''',,,,ŠŠŠŠZZZZ““““����ggggppppppppzzzzZZZZàààà5555((((ßßßßYYYYÃÃÃÃ¯̄̄̄********
6666,,,,zzzzeeee„„„„»»»»5555ÐÐÐÐpppp~~~~ IR/HT ññññ����ŠŠŠŠ{{{{

!!!!****ÇÇÇÇffff””””VVVVÆÆÆÆ!!!!****gggg}}}}~~~~WWWWÇÇÇÇ„„„„FFFF,,,,ššššMMMMZZZZzzzzggggZZZZkkkkJJJJ----))))XXXX IR/HT

ggggcccc{{{{~~~~ÅÅÅÅŠŠŠŠ~~~~ˆ̂̂̂@@@@ZZZZeeee$$$$6666,,,,¿¿¿¿™™™™********XXXX
X»m ENLIST Tm Zzg BOLLGARD III Tm ”VÔ‰ā IR/HT ¢Ð¢



!*ÇfÅŠzu~±ÐìXX~Q}Zzgy�zŠgz7ŠzVÐ'×Z3ÆcŠCÙZZzgéZ§i»g½™@*ƒZzg
(RIB) REFUGE IN ”V~Q}Zzgy�Šgz7ŠzVÐ'×ZØŠ¶~æŠŠêì IR/HT

(,~R6,ZEwZzgZ7
#-Aö
GHEZzggc{~6,ñÐ¿ƒ**e’XÓxZ·ƒ®giX~‚"543¨ë JGEHEñ‹Ô BAG

‚yÔ0*Œ‚iZzgêøÃZL™ŠZgÐWÇ„ƒ**¢zg~ìXZzgËZq-Æ÷áï:ƒäÐÔ'×ZØ
ÐÖ»ÂxÇZ0+Zi~»x™0*ñÇX

ÍÍÍÍ®®®®yyyyeeeezzzzwwwwÅÅÅÅßßßßgggg����wwww::::
pZ&ZzgazN*ðZ}Å¶Æ:LÐic*Š{DgƒD÷�ā~ÓCð»

ÅWHO ƒYäZzgæZ¢š-ö
EGÂxÅFg-VÆÜskB™äÅ&¢A»ƒYäÅ(,~zzìX

�azN*ðZ}Å¶» 250 ~Š*½~ZjwYäÐÁ/zZá 2012 Zzg 2009 g7g²̂-.Œé G.
Ð24 ‚wÐÁ”V~ñ]ÅÑb 5 DgƒñXî]äCc*ìāzN*ðZ}ÅZŸ°pgZuÐ

‚J-Áƒ$ËìXZk»ÈìāgK/Ð³ZjwYäÅ/ÐIÆ”V~zN*ðZ}Å 30

ŸígZõ (GR) �”VÃ‚Ñ:ñ]Æì~YäÐX$ËìXÍ®ygZõ 2.5Ð1.3 �ÛZb

Æ¬zyÐ»gHYg;ìXâga (IRRI) ZzgZÚDgZõg^aZ$k543ð
EHGH^ (PRRI) g^aZ$k543ð

EHGH^

(BETA COROTEN ENRICHED äCc*ìāgCPzHÐ½7gÍ®ygZõ IRRI~2014

6,î]Ô‹tZzgŠ/Dg^aZ
+B54mlç
GEGEEÆ¬zyÐŸíÔZ&+z$k5é EIGZzg@Š÷Å GOLDEN LIFE)

©y~Š¸ 3 ÅÉ”{~ZlxÃ (GR2-R) EVENT R ÑZ•�ÐYg~÷XÍ®ygZõ
çâ]ZzgŸíÆXRV~6,ze–�Å»g™ŠÏÃY™ŠHX¼Š£â]6,GYäzZáŠ!*]ÐØ
`āÍ®ygZõgCPzHÅ£/lZgÃqÝƒ̂1‚âVÅF,ÁZlxÐZkÅZz‰aZzZgÁ¶XÅ<å XEZ

øwFZzgZlx÷áïÅIX GR2-E Zzg GR2 ZŠÑaZzZge$»(,−0ŠHT~Šzu~Zlx}

~Í®ygZõÅ{¤~Zlx~6,zZym�Jc*Yg;ì@*āÍ®ygZõÅ4+n»gÅ IRRI

YnXZzg@sÃqÝ™heÆö̂zŠeä6,XRV~Š!*]Ñzq™ŠØYNÐX
ZnÑZ•�ŠZgzVäZq-ZhnÅÍ®ygZõ¯ä»<™g3ìTÐ‚âVZzg ZZZZzzzzgggg IRRI

™g@»ÃZ+{ãXÍ®gZõ6,z�»ZëuÑÅVßÍVÃ́c*CÐXä~ZC™ŠZgZŠZ™**ìXZzgZk



Zzg IRRI ÑÆ”wc¢zg~ìÍ®ygZõÅ‚³ïÆCÙUZzgŠxÃZôoÐöyHYñX
ÓxÑq-WgkHKcÃZkjZáÐÍ®ygZõÃaZ™äZzg½™äc!*ḈZzggc{~6,zIÃwñ
ÐZC**ƒÇXZq-Ši»gƒYäÆÍ̂®ygZõgCPzHÐ½7g»g1;àgf$pgZu

zZáZÒ†!̃´~Š¶Å&¢AgBb (VAD) úgm,°ŠyzN*ðZ}Å¶ 2,006,869Å
ìXfs~´ºÆˆ[Ð,Šg`ìX†!Z¨Y~g�zZáßÍVc

úgm,ÔZ�Ûic 660,979 úgm,Ô†[æ¹Z¨Y~g�zZáßÍVc 1,130,648

úgm,Xtz{´º÷ 14,880 úgm,ZzgWnwZ¨Yc 75,238 úgm,ÔÑHZ%Mc 125,124

(HARNEST PLUS, PERSONAL ìX (VAD) ˜VzN*ðZ}Å¶
COMMUNICATION)

‚‚‚‚ßßßßVVVV~~~~ZZZZëëëë!!!!****ÇÇÇÇffff££££XXXX 10ÐÐÐÐ5 ZZZZŒŒŒŒ

!*Çf”VÆ**Š+¬xîg6,T!*]6,W™D÷z{Zk»özŠŠZ],Ãì8g)4è EGegZë£
‚ßV~ZyÅ 5 )Îc*ÎÔhÔ¾kZzgOÑ(ZzgCÙØOà',ŠZ_5Àö

IGYZzgQzVÆÜs'×ZØìXp¦/¸
®ZŠ~ZŸ†ƒZìX8g)4è EGÈgZzgZÖZÖÅ(,}eä6,ZzgZjZöÔÆÓÔzZzgOgÅözŠeä6,

~!*Çf”VÅÀ®ZŠŠkƒÏ!*Çf6,ƒäzZàî]¹Ð 2014 »“�÷áïìXZk§b
É!*Çf6,ze„Å 71~7 ßÍVcŠp»!*)̄ƒCì1¥â]»”wåW‚yƒ@*Xe

‚ßV 10Ð5 **å,ìXX6,ÁZiÁözŠeä6,XRV~Š/HŠHìẗ7,"zZáÃZŒ

~WäzZà!*Çf”VÆÂ
!i©5ÿ

G
EÆ!*g}~Zq-ÀòY,̂{7™CìXteð!*Çf”VÅ

Ô(ßYe-;iZzgZỹ´Æ!*g}~C@*ì˜VXRV~Z±HŠHX TRAIT(S) Zlx
Z0+gY]»Y,̂{he6,ÀòŠpÆ¼ï]Šg`fs÷X 71 Z0+gY]Åz„�¹YììÔ 71

Z0+gY]ÅÛ£F,¹5+k,̃´ZzgŠzuÛF,¹c*C̃´~±Å̂÷ÔF,¹5+k, 71 1111XXXX

˜´Æh~qîÔoƒ�Zzgz‰ÜÆ»2Æ_.ìYèÔpZguÔeg{ZzgÃ$Å†[Z�ÛiÔZ¨Y
ZzgÑHZ%M~”h+¢zg]ìX

#̄!*Çf6,ze–�Åz„�~Zq-aåðÃZ0+ZiÅYäzZà£÷�¾d$ 10 ñ�Š{ 2222XXXX



ßÍVÅ½ZðºŠzg™ä»Zëfg=0$Ë÷X5!*Çf”V~ÂLÔñÔ²-.5Ò5é GGEÔ‚zZÔ7kÔWÔßÒÔ
ñ8-̂ÔuÎVÔ

#-Bè FGEE8ÔWßÔezwÔ]4¨Òð GEgÔkHZzgnx÷áï÷X
Zy”VÅS:]~È‚àÔ®Ð'×ZØÔaZzZge$~ZŸ†ÔñW,**>zX»ZEwÔic*Š{ 3333XXXX

½ZáZzg£gÔFg-VZzgQzVÐ'×ZØøwzZ],kÐ'×ZØ÷áïìX
¨~Šg`WŠñqgY]Zy(ßY6,Œ÷Î6,ZÇø̂ä¯c*Z+£÷XÎ 4444XXXX

!*Çf6,z7»4ø EH~vHŠH&ê6,ZÇø̂`g;ìXt!*]ÌZëìā½ãWŠñŠ!*]F,¹
5+k,̃´ƒgì÷ÔX~Ðic*Š{»mZ�ÛiÐì�½ZðjZáÐ(,~ŠØZg-VÐŠzegÌìX
********yyyyRRRR,,,,ZZZZ$$$$ggggCCCC44445555ëëëë

EEEE
EEEEGGGGEEEE!!!!****ÇÇÇÇffff6666,,,,zzzzeeee„„„„::::

ÆZEwÐR,Z$gC45ë
E

EGE GENE GUNc*(AGRO BACTERIUM) Z[J-ZvzÙ*

(ZINC FINGRE F,y]Åˆ÷XZ[].h+!*ÇfÆZEÑ]‰i7-¢45¾æ
E
GE
Y

É8i
INTERSPACED SHORT PLAINDROMIC REPEAT ÔNUCLEASE)

Ä(NUCLEASE) ÔÐ´ÉZ2 (CRISPR)CLUSTERED REGULARLY

Ô TRANSCRIPTION ACTIVATOR-LIKE EFFECTOR NUCLEASE Zzg

ZEwƒgì÷@*āR,Z$i©ð
EEgÂÆ¿~!*‡°ÏZzg»g™ŠÏÃ(,Jc*YnXZk5Â (TALENS)

Å4+ SINGLE NUCLEOTIDE Æ£/£x6,p~Ôc* DNA Æfg)

c4£x6,p~ÅY$ËìX EXPRESSION

Â„ÐCÙØOà',ŠZ_5Àö
IGYÃ”gs™zZäc»x!ÐZEwƒ`÷ÔZÏ ZFN ].h+

BACTERIAL ÃezwÐZkåÃ»™äcZEwHY[ì�ezw~ TALENS §b
ÅFg~zZàåÃï%~ZEwƒ_ìXZkˆÆâCÙ+»ìwìāZk5(ßYÅ BLIGHT

ÅpsÃÈ‚àÐÖ (NON GM) MULTIPLE NATIUE PLAN GENE Ç¤‰Ü
Zzg**yR,Z$gC45ë

E
EGE4̀ÅaZzZg~āìXZ%M~gc{i»Z’ZY~ìwåāR,Z$gC45ë

E
EGE~p~:

ƒäÅzzÐZkÆ!*g}~ZgZñg¿YñÏ)!*)̄ßÍV~6,ze„ÅJqZzgñ�Š{
6,«z‚b»z‰Ü6,�ÛZb6,ZW,ƒÇXZi+zZ÷åZi+|§i»gÆfg=u APPROVAL gcøZzg



nx»gHìX‚0ZâV POWDERY MILDEW RESISTANT ÅZOòWs‚bä
ÆÜsæZfÃ»™@*åZzg MILDEW Ã{g`™Šc*� ENCODING ä6,z”ÆnZkå

hexaploid „xÆZi+|IwÃZd-.›é GwHXnxZq- CRISPR Zzg TALENS ZkcZrVä
ìZzgZk§bZÐZq-Ðic*Š{åÅÜÃ{g`™äÅ¢zg]ìXtpgZuÅ̀~!*CÙ~åÆ

ÂÌ¦gHY@*ìX NON GM ZEwÆ%Ôp~ÑäÅ‚Zq-ZëŠxåZzgZÐ
Zzg BIOTIC Zq-Zzg§iZÌ»g~ÆZ’Zð%µ~ì8g)4è EG½Zá(,JäÆ¿~âú

6,PLANT MEMBRANCE TRANSPORT ÆZEwÆZW,Z]6,‡10*äc ABIOTIC

tW!*Š~~ÐZq-tpgZuÅº»Dgì² 7 ïƒg„ìXt!*]‡.Þf™ìāŠ*Åñ�Š{
Zq-t'×h+pgZu~ZëZb�ZYX~¯ÑŠÔi7-ZzgzN*ðZ}Å¶ƒCìZK̈ã¡cpgZu~Zë

SPECIALIZED PLANT MEMBRANCE Zb�ZY»ƒ**¢zg~ìXqDF,¹äU*"$Hìā
”VÅaZzZge$ÔZëZb�ZYÆZŸ†Zzg”V6,7,ä STAPLEÃ TRANSPORTATION

zZáZëZW,Z]X~®Ô�̀ZāZzgZw!-:ê
EXÆiCÙ~ZW,Z]~¶ƒ$ËìTÆ!*)̄‡.Þ»“�gK~

6,FFìX ACID SOIL ‚i} 30 ZŸ†ƒYìXZq-éÆ_.Š*Å
ZZZZ!!!!òòòòÜÜÜÜ]]]]

XXXX êêêêXXXX6666,,,,ZZZZÇÇÇÇ^̂̂̂0000****ggggìììì’’’’����»»»»™™™™ŠŠŠŠZZZZgggg XXXX wwww»»»»ggggZZZZ3333
¦/‚̧}~”VÃ!*Çf6,z85»4ø EGH~Ã»YK{he6,Ckƒ@*ìāêX6,ZÇ^0*gì’�»

~ÑzqHåXZq-� 1960äISAAA !*Çf̀ PPP ™ŠZgZzg°Ä¹ªZyÁìX
(TäYigZ®)Æ CINVESTAV �Ûj6,z�

8g)4è EGF,¹5+k,oG)!*<m!*Çf2
¬zyÐWßîV~zZ],kÐ'×ZØ»§iŠgc*ÄHì�gL‚âVÅF,Á̀ƒCìZzgTÆ

åTäWßîV MONSANTO ngzZî(ßYÃði7#-<4è
EEXG™C÷Zke~6,ZÇ^0*gì

�ÛZë™ä6,WâŠ{ COAT PROTIEN EVENTS zZ],k'×ZØ PVY Zzg PVX~
ä‚0ZâVÃ5(ßYÅF,šMŠ¶6,WâŠÏªCÙÅX MONSANTO ƒZX

‚wÆ 3 ÔåTä ROCK FELLER FOUNDATION Zkµ"»ŠZÑq-



6,z�cÀâàZæZŠÅÔYèÃî&+cÆ!*Ç(ßYÆ6,z¤/ZxÐ_“g‚råZzg¹ZºZ¦âÎ
ä'×h+Z,!*ÇfR,Zc6,z�ÃÑzqH8g)4è EGZq-ÐiZZ+ ISAAA »å

!5½k5½è GGE6,z�Æˆ
˜´ZÏ§bÅ(ßY6,zŠZg~ÅãCŠ6,»x™,TÐ(ßYR,Zc~!gëg~WñXZq-Z(

Æ$ZW,Z]Ð'×ZØÅ&¢AƒX†!æ¹Z¨YÆ (PRSV) 6,z�T~g8-Z3^zZ],k
ÃœāZzgF,Á¢zg]Æîg6,Ù|#HŠHå PRSV F,¹5+k,̃´ZkZ·Zu~÷áïìZzgX~

˜Vúc*Vu»g~RÅ ) F,¹5+k,̃´ 5 )ngzZî(ßYÆ0*kÃði:åX†!æ¹Z¨YÆ
!*Ç(ßYÅ§8gR,~÷áï¶(~Z&+z$k5é EIGÔ5.ÔŸíåðCZzgz¢Cx÷áï÷X6,ZÇø̂~

Š¶6,»gƒZX&Šg`!*Ñ̃´Æ EVENTS '×Z3 PRSV åTäÆÓ~ MONSANTO

6(ßY»ZEw†!æ¹ MONSANTO gL‚âVÃZEw™**åX
!5½k5½è GGE6,z�Å§bÔ

Z¨YÆ̃´Æ‚0ZâVÃ2ä6,ZèƒZÔ&‚ßVcZZªVÆfg)ÐZæZŠƒðX
äZk6,z�ÆŠ1VÃ;äZzg6,z�Å! ISAAA 6,z�Æ‡ìƒäÆË~ PSRV

gëg~cZq-,MzguÌ‡ìHXZk,Mzguäoƒ�7»Z(Âx»g�ÛZëHTÐ¥â]»
nŠ!Zzg0*õŠ/ÇƒVÆŠgxy6,z�Æ‚0ZâVÅF,šMÌƒðXW:~¬ïÐ,Mzgu~

ÃY**�Óx̃´cZë¶Zzgt¶&43ð FFGV»Šk,Ð TRAIT ÷áï0*õ”VäZ½¦îg6,}‰~Zq-Z+

±XtZq-ZëS¤ì{mîg6,¢y�Z[ƒYäzZá]VcÔÆÓZy~ÐZq-ìTÅzzÐ
ä¾Å¶X ZENECA ÉðÆˆ‚âVÃZỹ´~¹vyƒ@*ìXŠk,ÐÕÅ(ßY

¦/‚̧}~FZæZŠŠ¶zZàZìVZzgÃî&+$n.ç GIEi“‹/õGÅœª��ÛZë™äÆnZzg!*Çf”V
ÆZEwÅ(ßYÃR,Zc™äµ5Ò54-;ï GJGEXGÐ6,z85¿.ç EGHEªx¿~W[÷8g)4è EGêZzg6,ZÇø̂ŠzâV
÷áï÷TÐÁz‚bgppzZá¾d$‚âVÃ{mîg6,ÃZ+{àìXZy~.z!~ñ�Š

�Z�Ûj˜´~}.â]Z�xŠ}g;ìZzgZ%M~ñ�ŠZv~×w!*Ç(ßY7g^ AATF

�āŠz§†ÎZŅ̃ZòF,¹»6,z¤/ZxìT~¬@RÅu¤/xVƒC÷Zzg&Ãg9 (ABSPII) 6,z�

-Eg;`CìX
!*Çf6,ze„ÅR,ZcÆe~QVñYäzZáZ’ZðZŠZâ]»Y,̂{heÐt!*]‚t



Å»x!»°j,Z‚ÛZYìZzgZ,̄ZZ+ŠîìTÆË~ (PPP) WCìāê6,ZÇ^0*gì’�
CASE àg”{!*Çf6,ze„Ã‚yJ-Zq-oƒ�z‰Ü~îÆZk**]Ã(,JCìXYK{!

âew6,z85»4ø EGH~–qS:]ÃzZã™C÷XZy~@Š÷~ 4 ÃOŠHì�ā STUDIES

!*ÇfzÔCÙØOà',ŠZ“�™äzZàÎc*Î',Zis~È‚àözZÑkHZ&+z$k5é EIG~ZzgZ�Ûi~
6,z�~È‚àözZàh÷áï÷X7,"zZßVÅœª�cZkZ!ò!*[ÆWy�~ WEMA

»¿f™ic*Š{́¥â]÷BŠg`™Š~ˆ÷X CASE STUDIES 4

zzzzÅÅÅÅQQQQzzzzVVVVÐÐÐÐ''''××××ZZZZØØØØ BT RRRRZZZZSSSS~~~~@@@@ŠŠŠŠ÷÷÷÷~~~~

¿¿¿¿,,,,::::
z»6,z�!*Ç(ßYR,Zc6,z�»Ð̀W¸iU*"$ƒYìäˆgC BT @Š÷~

zÃZq-ÎZŅ̃Zò̃zu»g~0*gì’�~»gŠHåÔT~Zq-Z&++ BT ZEw‚yÑzq™`÷X
ZŠZg}@Š÷Zv~×wg^a R&D Õ@¯äzZàvâ{ÃäAŠwÐ@Š÷ÆZq-êø

äÅ¶X USAID Ã¾H&Ãg9-Eg;6,z�Åœª�qÝ¶ZzgZkÅâàæŠ (BARI) Z3^

ÐÁŠâVÆgkge 100 ~!*ÇfzÅ̂gC»Þg~ÅàgŠ~¶XZzg 2013 ZÆ', 30 @Š÷ä
ÆŠy‚âVÆZq-gL¤/z\äZLXRV~#̄6,ze–�Å̀ 2014 †g~ 22 æ]~

»g~ÅX
~{§pZ{~ 2015 ‚âVä!*ÇfzÎð

8g)4è EG 120
45¿.ç XGHiÆÀgÕ6, 12~2014

»x!@Š÷ÅÓ#ÖÔpZéZzgzik,igZ®)³]â[qÐaŠO~Æ¬zyÆ%e:åX!*Çfz

äúc*Vîg6,&454hé FGHGàÆZEwÃÁHỒÆ£gzlZg~ZŸ†HX‚âVä(,~»x!Ð!*Çf
ª&454hé FGHGà "NO PESTICIDE USE BARI BT BEGUN" zâgL~�Ûz|#GT6,

Ð0*u!*g~!*Çfz–åX
'×h+Ś:]fs~Šg`÷X

::::1 RRRRZZZZSSSS~~~~����



@Š÷ : o

!*Çfz : `
‚y 150,000

45¿.ç XGHiÔ 50,000 : gK
" !-VÅ�¹Y@*ì " ¾d$ßÍVÅ!~& þ: ZÌ

åCRY/ACÐBACILLUS THURINGIESIS : å
Ôa�zVÅÅî™äzZáZzg$QzVÐ'×Z3 (IR) QzVÐ'×Z3 : R,f$

)ngL‚âVÃâjwy�Z[ ÔÔÔÔLUNCINODES ORBONAILS

™äzZÑQ}âgZ4}CÙŠzu}ŠyZEw™**7,@*ìZzgZn!*z�Šoƒ�NzwqÝƒ@*X
ELITE EVENT EE-1 1-.$:

Z&+c*Å6,ZÇø̂vâƒ : (ßYez3,
@Š÷Zv~×g^aZ3^ : (ßYzßwà{

USAID âà¾™äzZàZà:

ÔæŠÇgZà»g9 (ABSPII)II Zv~×w!*Ç(ßY7g^6,z¤/Zx : œª�»g
-Eg;X

ZÆ', 30ÔENVIRONMENTAL RELEASE pgZuÔeg{Zzg : ªàg~

~̂gCW¸i 2014 †g~ 22 ÐÁŠâV~ 100 ~ƒðZzg 2013

ƒŠHX
(UTTARA) 1-z : àgZlx
(KAJLA) 2-zBT

(NAYANTRA) 3-zBT

(ISWARDI/ISD006) 4-zBT Zzg
45¿.ç XGH6,̀»g~ÅX 12 ‚âVä 120~2014 : #dKc

gLZzg¾d$‚yX°¾‚Ñ: 150,000 @Š÷Æ »[ƒäzZá‚âVÅZkã®ZŠ:



Z%OeZ°ÐÁX 1000 Wæã
‚ZŸ†ZzgQ}âgZŠzc*] 30 âgLÅYäzZàlZg~ÁZiÁ : �YzçÙZW,Z]

Z%O 1868 ‚¶ÔTÆË~°45¿.ç XGH 90Ð70 ÆZEw~
�‚Ñ:̧òÃZ+}Æ',Z',ìX 200 eZ°»çÙÃZ+{�āù¦îg

::::2 RRRRZZZZSSSS~~~~����
¿¿¿¿,,,,::::

äCÙØOà',ŠZ_5Àö
IGYzZàÎc*ÎÅnÃê6,ZÇ^ CTNBio ~',ZisÅgc{ZågK 2010

Zzg',ZisÅZv~×g^a»g7gc BASF 0*gì’�~¯c*&œāîg6,6,ZÇø̂~�̀*Åv

Z$k543ð
EHGH^�āêøÐmg‚rìÔÆfg=¿ŠgWæ™zZc*XZkœā R&DÅ Embrapa Æ�

Æ(Imidazolinone) å�ÛZëÅ�CÙØOà Crs1-2Ã EMBRAPAäBASF 6,z�~
Üs'×ZØŠîìX',ZisÆZŠZg}äZq-ZzgZŸ°åÌ�ÛZëÅ�Îc*ÎÆ�̀xöix~

ä5ZlxÆ¼Ã¥H�ā£ò BASF Zzg Embrapa S¤ÃŠZ4™äÅ&¢AgBb¶X
§iY»gÆ�aZHŠHZzg�',Zis~àgƒðX',Zis PPP îg6,ZÇðˆ!*Çf̀ì&

ZlxÅ HT ~5 2016 ~#dKcc-g\ÐŠgWæÏHZOgìXZk!*]ÅÂµìā
#dKcƒÏTÐ',ZisÆ‚âVÃv÷Y÷ÐÖc'×h+Z(gZ]qÝƒYîX'×h+

¥́â]Šg`~fsìX
',Zis : o

Îc*Î : `
�45¿.ç XGH 31 : gK

',ZisÅZë',Wæã̀ : ZÌ

ÐqÝHŠHì� (Arabidopsis thaliana) &Csr1-2 : å
ÆÜs',ŠZ_5Àö

IGYŠîìX (Imidazoline Herbicide)

CÙ}îà',ŠZ_5Àö
IGY : R,f$



BSP-CV127-9 : Z-.$
Zë¼�¡¬]ÅF,¹Å 2) Ô',Zis Germany / EmbrapaÔBASF (ßYŠ¶zZÑ:

( Îc*åÅÃ 4ÐÔ Embrapa ÐZzgŠzu~ BASF ×e$™gì÷ÔZq-å
Ô',Zis Cermany/Embrapa, Basf : (ßYhezZÑ

',Zis Germany/Embrapa,BASF : çÙ¬zy
Ô',Zis Germany/Embrapa, BASF þ: œª�»g

~̂gC`»g~càgƒð1-g\ÐŠgWæÏ~VX 2009 : àgÅqª�
Æ',Z&+**xÐœY**ìX Cultivance Tm Zlx : àg”{Zlx

~̂gC`Æîg6,ZÇc*Y**ìX 2016 : #dKc
‚yÔÖ@ZÇäzZáÔ™g@ : ZkãÃZ+{qÝ™EZá

‚âgL¥ 20 Æ!*g}~Âµìā Cultivance Tm : çÙzçÑCZW,Z]

�45¿.ç XGH6,̀»g~»³ƒÏXZzg,ŠgWæ~ 31 qÝ™äÅX
tZ%OeZ°ƒÏX 177

::::3- RRRRZZZZSSSS~~~~

Z&+zk~È‚à'×Z3kH
¿,:

~Z&+z$k5é EIG�āŠ*~uÅ',Wæ™äzZÑŠzuZ(,ZoìÔ£òîg6,È‚à'×Z3ì�ā 2013

Ô»u"3©5½3ï
HGEGGHYg~ FOOD AND ENVIRONMENTAL SAFETY ðCîg6,ps”{¶Ô

ê6,ZÇ^0*gì’�Æfg=aZ NX1-4T TM ÔÈ‚à'×Z3 Cane PRG HX!*ÇfuÅn
Zzg (PTPN-II)ÔPT PERKEBUNAN NUSANTARA XI Å̂�ā7Ò5é EFãu»g~uÅv

Åœā»zl Jember University ÔY0*yZzgZ&+z$k5é EIGÅZÆYzZÅ Ajinomoto Company

�āñZi:Æîg6,ZEwƒðX BL-19 ŠâVJ-0*ãÅ¶Ã',ŠZ“�™$Ë÷Zzg 36 ¶XÈ‚à'×Z3kH
‚(,|̂XZk!*]ÅÂµìā 75Ð2 Æ£«~ic*Š{aZzZgŠ}$Ë¶X`»g~~aZzZg



~ÎðYñÏỒÅeg{Æîg6,ZEwÅ 2015 Z&+z$k5é EIGÈ‚à'×Z3uÅ̀u»g~îgÆ6,
àg~»ZOgìX'×h+¥́â]Šg`fs÷X

Z&+z$k5é EIG : o

kH : `
45¿.ç XGHi 450,000 : gK

Z&+z$k5é EIGuÃ',Wæ™äzZÑŠzuZ(,ZoìX : ZÌ

(Bet A from Rhizobium Meliloti) &gZKzÓ!5Ò5Òð GGK Bet A : å
È‚à'×Z3 : R,f$

NX1 - 4T : Z-.$
(AJINOMOTO JAPAN) Z„ñÂY0*y : (ßYŠ¶zZÑ

(PT Perekebunan Nusantara XI PTPN-11) (ßYqÝ™äzZÑ:
Ó#ÖZ&+zk : ¾™äzZàZà

FOOD AND ENVIRONMENTAL~2013 : àg~Åßg�w
Åàg~ƒðÔeg{Æîg6,ZEwÅàg~»ZOgìX RELEASE

8--.ç EGE-Eg;Ôæ¹�ZÔZ&+z$k5é EIG : œª�»g
NX1-4T È‚à'×Z3 Cane PRT : àg”{Zlx

~áµìX 2015 ˆgC`»g~ : #dKc
::::4 RRRRZZZZSSSS~~~~

(South Africa, Kenya, ÔAFRICA WEMAS Z�ÛiÅÈ‚à'×Z3h',Zñ
Ugnada, Mozambique and Tanzania) 

¿,:
Z�ÛiÆ0*õ Drought Guard Tm ä!*ÇfÈ‚à'×Z3hÅ(ßY Monsanto

ZŠZgzVÃ¾HXZk»xcê R&D ˜´†!Z�ÛiÔpÔ-oZÔñi¡ZzgÝZ6ÆêøÆ



ÃZEw ( WEMA) ówater efficient maize for africa 6,ZÇ^0*gì’�¯xL
Åçz-$Z�Û$©è GGEZv~×w(ßYÃî&+cäÅ�.z!~‡ììXZkä WEMA HŠHX

Ð(ßY~èh+4~c¬zyHZk6,z�Åâàçz-$œāîg6, CIMMYT Zzg Mansato

äÅXQ}âg USAID Zzg HowardÔG. Buffett FoundationÔGate Foundation

~2017 ÐáµìXÂµìā†!Z�Ûi 2017 '×Z3ZzgÈ‚à'×Z3hÔ;$eÅ‚âVÃ�ÛZb

oƒÇX�(ßYÃZEw™}ÇXZkÆˆpYÔZzg-oZƒf�özŠeä6,XRV~Š!*]
ÔpY 5th -oZ ) ~™8X&̃´äözŠeä6,XRV~0*õ]4lç GEy~Š!*]G÷ 2015

ÆŠ} CFT XÆ}ò{áj,Z‚ÛZYgì÷Xp!*ÇfhÅ ( ©y 7th ÔZzgg†!Z�Ûi 6th

©y-oZŠzu}©y~ìXñi¡~!*ḈZzggcø6,¿ŠgWæ»¬**)ñßwƒŠHìZzg
Å!*ḈgcøÅF,ç~{à°Ä 2009 W¸iƒ**ìXÝZ6ä CFTÅWEMA~2015

Ð20 hÅaZzZg#Ÿ;"2.ç JGEeÆ£«~ DT/BTÅWEMA ÅìXtz{6,z�ì8g)4è EG

�ßÍVÅ 21Ð14 �¢auHaZzZgZ�ÛiÆ 5Ð2 ‚iZZ+aZzZgŠ}ÏX)Ë~hÅ 30

pgZuÅ¢zgÂVÃ7gZ™äcAÏX'×h+¥́â]Šg`fs÷X
†!Z�ÛiÔpÔ-oZÔÝZ6Zzgñi¡ : ˜´

h : `
�45¿.ç XGH 8 ˜´~ 5 : gK

‚zZÒÈ‚à»DggLì 25 ‚h!*gZãqª�~aZ™@*ìZzg 90 Z�Ûi : ZÌ

åCold Shock protein ÐBacillus Subtilis : å
È‚à'×Z3 : R,f$

»;"2.ç JGEehÆîg6,÷áïGY**Ô6,z�ÆÑzqG Event Mon 87460 : Z-.$
å»Šc*Y**XZ%M BT µ3�çGsÐQzVÐXîc Monsanto YäÆˆ

45¿.ç XGHiÆgÕ6, 275,000~2013 å»Šc*Y**XTä DT Å§bÅ
kHaZzZgÃ(,JŠc*åX 5.5



Monsanto , USA : (ßY¾™äzZÑ
†!Z�ÛiÔpÔ-oZÔñi$43þGEZzgÝZ6 : (ßYzßw™EZÑ  

ÔThe Howard G. Buffett and USAID âàçz-$™äzZàZìV:

 The Gate Foundation

NARIs Ô (AATF) Z�Û$©è GGEZv~×w(ßYÃî&+c : œª�»gZìV

CIMMYT ~Ô  WEMA COUNTRIES 5

~ƒäzZÑìX) 2017 »W¸i†!Z�Ûi~ DT/BT : àg~Åßg�w
Ñzqƒä»ZkyìÔñi¡ CFT ~pZzg-oZ~ 2015ˆ

~ÃU*ã”{!*ḈÐ0¬**)Zzg¿ŠgWæÏÅgcøï`
ÅgZ{ÁˆìX CFT~2015 ÷)ˆ

ZzgÝZ6~!*ḈgcøÅ¿ŠgWæÏÆ!*g}~µ!*]’Aƒg„ìX
~gc{~àg~Æ‚îBZ�Ûi~W¸iƒY¨X 2017 : #dKc

�HJ-(,|$ËìZzgZ(Šgx:ŠgZÅÈ‚à~ 5Ð2 hÅaZzZg : �YzçÙZW,Z]

ÌeƒnÇXZ�Ûi~pgZuÅ¢zgÂVÃ7gZHYnÇX
********ggggðððð1111ggggßßßßvvvv»»»»ÇÇÇÇZZZZzzzzZZZZgggg!!!!****ÇÇÇÇffff6666,,,,zzzzeeee„„„„ÅÅÅÅ§§§§ssssŠŠŠŠZZZZgggg~~~~::::

ÆZðcZÅxc*Câgð1gßvÔXÅaZöÅœ~ 1970 Å',pÃ ISAAAÅ 2014
~åƒg„ÔÐ™[™**&Ò¹ÿ E9ƒÇXâgð1gßvÔTäZg1VßÍVÃÈuÐ 2014 âgaÔ 25

6,Zð»ZÅx5å�ÈuÃ»™äÆe~ Semi-dwarf wheat Technology Xc*ÔÃZK
æŠÇgU*"$ƒðX

”V Biotech/GM Æ!*ãu6,„�Z̧zgŠ*½~!*Ç(ßYZzg ISAAA âgð1gßv
Æcz»gÌÔ̧Yèz{w~Zy(ß;.çEGEÅZÌÐZh§bzZ�¸X

fs~Šz@*g]Zzgc*ŠÇg~Z̧ZwZkWŠòÆŠg`÷&ƒ�Ðic*Š{ØåāŠ*ÅWÒ{pgZuÅ



¢zg'HƒāXZrVäZL!Zz[~Zk!*]ÃU*"$ÌHZzg�Zkõzg}Å|ÐWÇ{åāÔ
L_·I»!*)̄ÔŠ9¢»Ôp™**IÆáZŠsƒ@*ìóXZkZ"gtäZk!*]ÅÃÒÅìā
!*Çf”VÆ!*g}~¥â]_2.çGJÅYñZzg‚B‚B7,"zZßVÅgZñ»ÌZ�ZxHYñX
ZZZZ̧̧̧̧ZZZZwwww----ggggßßßßvvvv::::

*¦̧/g»ŠJðÐiZZ+²á~ëä7ŠzVÅ!*Ç(ßY~»xÒVŠ÷XZk(ßY "

äŠ*½~‚âVÃic*Š{aZzZg~æŠÅìX‚B‚BQ}âgZŠzc*]ÆZEw~¶Zzgi}Ãn„
ÐÌXc*ìX!*Ç(ßY~Š*ÅWŠSÐiZZ+W!*Š~gppzZá̃´~ÃZ+{qZzgôpU*"$ƒ_

X"ì
…Zỹ´ÆgÉîVÅ�̀ZÇZ:ZŠZâ]Å¢zg]ì˜VW`Ì‚âVÆ0*k6,ZäZzg "

ÁZW,zZágZ2VÆZEwÆ´z{Ãðeg{X!Zz[ZzgZ[!*Ç(ßYpgZu(,fƒð¢zgÂV
(ISAAA, 2009) Ã7gZ™äZzgâjwÃWäzZàYVcXäcæŠÇgU*"$ƒg„÷X


