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Table 1- Global area of four Biotech Crops in 2009 to 2012 (Million Hectares) (James, 2009, 2010, 2011 and 2012).

Year/ Crop Canola Corn Cotton Soybean Others Total

d gzl Jlu IS <53 bs 2l &
2009 6.4 41.7 16.1 69.2 0.7 134
2010 7 46 73.3 0.7 148
2011 8.2 51.0 24.7 75.4 0.7 160
2012 9.3 55.6 243 81 0.7 170.3

.(James, 2009 and 2010) (ke Osabes ) Yol o 5 Vo0d gladle 3 SUT w4 pslis a5 OLLS iS5 mac =Y Ul

Table 2- Global area of GM Crops resistant to pests in 2009 and 2010 (Million Hectares) (James. 2009 and 2010)

Crop and Trait Presentage of global erea of biotech crops in 2010
PO 2009 2010 .., Il s Olgr a5 OLLS 1S 25 g Loy
Corn with pest resistance and herbicide tolerance
traits 26.1 288 19
oScile @ e 5 Sl 4 wslie i g3 gl &3
Corn with pest resistance trait
6l e o 9.2 10.2 7
(= L] r) (L
Cotton with pest resistance and herbicide
tolerance traits 26 35 2
&S;&oy&:&;@b’]@@jww;;é\)b%
Cotton with pest resistance trait
6T T 124 16.1 11
Sl 4y pslie 4y
Total of GM crops resistatnt to pests
503  58.6 39

BT 4y pslin ) 5 OLLS e

3k 53 Ol ST 4 o slie asiu ) 5 alie 48 (§355LS sdes OV puammn age ST L pleasd o3)ln Sla sy 3 o3lizal 5,50 o o =Y s

(Giah Co., 2010; PPO personal communications, Pars Co., 2010) ks s 50 Jler b s

Table 3- Toxins used in chemical control methods against important pest of major crops that their transgenic insect

resistance counterpart are available in global market. (Giah Co., 2010; PPO personal communications, Pars Co., 2010).
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Table 4: Imports status of pesticide active ingredients and final products in 2009 (Nabati 2010).
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Table 5- Rate of imports and domestic production of pesticide in 2009 (Tons)
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Attached table- List of GM crops resistant to pests in different countries that have recieved the license for mass

production. (James 2010)
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<y . .
C Syngenta (Simultaneous resistance)Pests & 1
orn .
Disease
<3 s sl JLS.;A;}QMA.!QLA}T..A S glie 7
Corn (Simultaneous resistance)
AN . SScide 5 Sl 4 Ol jan s slis
b . . 2
Corn (Simultaneous resistance)
IS s SScide 5 Sl 4 Ol jan s slis 5
3
Corn (Simultaneous resistance)
KON . sScile 5 bl 4 Ol jas sl
? Dekalb Genetics ws. ’M 1
Corn (Simultaneous resistance)
Syl 5550 SScde 5 Dbl 4 Olojan e slin |
Corn (Simultaneous resistance)
o s BT a4 e slis
il Monsanto ’ t_ﬂd} 4
Potato Pest resistance
S sScile 5 SBT 4 Ol pon o slie
il Monsanto ws. 7 ' ’M - 7
Potato (Simultaneous resistance)
L BT a4 e slis
o Monsanto ’ t_ﬂd} 1
Soybean Pest resistance
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Z, ba> < oLl ORGP
and Monsanto ] 1
Tomato Pest resistance
ay ST 4 s lis
' Monsanto ] 2
Cotton Pest resistance
4 gScile 5 bl 4 Ol jan o slie
' Monsanto - - ’M 2
Cotton (Simultaneous resistance)
e ) & S glas
' Syngenta ] 2
Cotton Pest resistance
e SScie 5 SUT 4 Olo jan e lie
' Syngenta ) i 2
L)l Cotton (Simultaneous resistance)
Europe o . Scdle AP Obe o oo glie
' Akl . , 4
Cotton (Simultaneous resistance)
IS ST 4y e glie
Monsanto ] 4
Corn Pest resistance
I SScie 5 SUT 4 Olo jan e lie
Monsanto ) ) 7
Corn (Simultaneous resistance)
<3 . sScile 5 b 4 Ol jen s slis
? ab -5k JVS. ? N = 1
Corn (Simultaneous resistance)
4y ST 4y e glie
' Syngenta ] 1
Cotton Pest resistance
& /) | oyl CJL‘BT 4 C,.A‘gu.a
#5 ? Monsanto ) 1
Uruguay Corn Pest rsistance
I SScie 5 SUT 4 Olo jan e lie
Syngenta ) i 1
Corn (Simultaneous resistance)
"o ST & sl
o sl ' 1
Cotton Pest resistance
4y ST 4y e glie
' Syngenta ] 2
Cotton Pest resistance
4y ST 4 e glie
' Monsanto ] 3
Cotton Pest resistance
e SScie 5 SUT 4 Olo jan aelie
' Monsanto ) i 3
Cotton (Simultaneous resistance)
sy n ST 4y e glie .
Cotton Pest resistance
Wl 2 -
S Sy e SiScile 5 Dbl 4 Ol e Caeslia
Australia FRETIE : . 3
Corn (Simultaneous resistance)
I ST 4y e glie
Syngenta ] 3
Corn Pest resistance
o3 SScile 5 SUT 4 Olo jan e lie
Syngenta ) i 1
Corn (Simultaneous resistance)
I ST 4y e glie
Monsanto ) 3
Corn Pest resistance
o3 SScie 5 SUT 4 Olo jan e lie
Monsanto ) ] 1
Corn (Simultaneous resistance)
I b SScie 5 SUT 4 Olo jan e lie 1
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Corn (Simultaneous resistance)
KIPN . sScile 5 bl 4 Ol jan sl
? Dekalb Genetics “’"5. ’M
Corn (Simultaneous resistance)
AN . sScile 5 bl 4 Ol jas sl
’ 03 55ele o .
Corn (Simultaneous resistance)
WY TN CJUT 4 c,.,:}u.»
e Monsanto ]
Potato Pest resistance
SiSUile 5 ST @ Ol e Cao gl
Monsanto (Simultaneous resistance)
Potato .
Pests & Diseaese
L A PUCIN
T Monsanto -
Soybean Pest resistance
? Monsanto JS. ’M
SRR o] Corn (Simultaneous resistance)
El Salvador &b . . :Scile 5 DU a4 Ol jon s slie
’ 03 55ele o Saree
Corn (Simultaneous resistance)
&,s ST 4 e lie
_ Syngenta ]
plEnte Corn Pest resistance
England ooy :Scile 5 DU a4 Ol jon s slie
& ? Syngenta “’"5. ' ’M
Corn (Simultaneous resistance)
ol ! & Corresponding ST 4 sl
Iran Rice Auther Pest resistance
s AP slae
o3 )‘: 3
Cotton Pest resistance
Ay BT a4 e slis
: Monsanto ]
Cotton Pest resistance
e sScale 5 BT a4 Ol pon o slie
: Monsanto ws. ’M
Cotton (Simultaneous resistance)
g ST 4 e lie
Syngenta ]
Corn Pest resistance
KON sScile 5 BT 4 Ol jan sl
? Syngenta “’"5. ’M
Lo Corn (Simultaneous resistance)
Brezil CgE A IPURCIT
Monsanto ]
Corn Pest resistance
AN sScile 5 BT 4 Ol jan sl
’ Monsanto “’"5. ’M
Corn (Simultaneous resistance)
AN 5,5k SScide 5 SUl 4 Ol jan s slis
Corn (Simultaneous resistance)
g o SScide 5 Sl 4 Ol jan s slis
Corn (Simultaneous resistance)
L sScale 5 GBI 4 Ol pon o slie
7 Monsanto ws. ’M
Soybean (Simultaneous resistance)
BLS 5 sy ST & sl
) Monsanto ]
Burkina Faso Cotton Pest resistance
Olksty sy Monsanto bl 4 sl

IWAY Glioasli 9 jles /Y 0 )losds /999 0,590 [ (s ) (o] 9 Sl § (it -




e 4Bl oL b 21 QLS Joliie CulS 4w o

b3l s ol oK

Pakistan Cotton Pest resistance
&ss ST 4 s lie
Monsanto ] 311
Corn Pest resistance
AN sScile 5 bl 4 Ol jan sl
’ Monsanto “’"5. ’M 7
Corn (Simultaneous resistance)
g ST 4 s lie
Syngenta ] 3
Corn Pest resistance
KIPN sScile 5 bl 4 Ol jan sl
’ Syngenta “’"5. ’M 2
Ol Corn (Simultaneous resistance)
Taiwan PN s SScide 5 DUl 4 Ol jan s slis .
J
Corn (Simultaneous resistance)
253 ) sScile s BT W Ol pan S slin
(=) j:-’)-LL.!_}" J . 3 < J J‘..A () 4
Corn (Simultaneous resistance)
IPN . sScile 5 bl 4 Ol jan sl
? Dekalb Genetics “’"5. ’M 1
Corn (Simultaneous resistance)
=53 . sScile 5 GBI 4 Ol pen sl
— Al 05k ws, CT e 1
Corn (Simultaneous resistance)
S p
g CJ)S C)Lﬁ.MCMjLiA
Czech Monsanto . 1
. Corn Pest resistance
Republic
e - ) & e glas
o O pshe o3 ) 2
Cotton Pest resistance
AN . SScie 5 Sl 4 Ol jan s slis
bl ' 1
Corn (Simultaneous resistance)
CgE A PURCIT
Syngenta ] 1
Corn Pest resistance
IR SScide 5 SUl 4 Ol jan s slis
Syngenta ] i 1
Corn (Simultaneous resistance)
O =
. <3 bl 4 Cwslas
China ? Monsanto - 2
Corn Pest resistance
KPR sScile 5 BT 4 Ol pon o slie
’ 55 55l A 1
Corn (Simultaneous resistance)
S Sy Jiﬂ"Qu‘:‘;":’wj‘ Rt PV |
Poplar 0N Pest resistance
CJJJ d)’)}uﬂs oS QLST " c,.«;LE.« 1
Rice Huazhong .~ Pest resistance
i o3 ST 4 e gl
< ”. ? Monsanto ',v” 1
Romania Corn Pest resistance
"e ST 4 sl
) Monsanto ) 2
Cotton Pest resistance
) Syngenta ) 1
New Zealand Cotton Pest resistance
oy " ST 4 sl )
Cotton Pest resistance
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&ss ST 4 e slie

Monsanto ] 3
Corn Pest resistance
IR Sl s BT a4 Ol pes o slie
? Monsanto o ' ’M - 1
Corn (Simultaneous resistance)
&ss ST 4 s lie
Syngenta ] 2
Corn Pest resistance
AN SScide 5 SUl 4 Ol jen s slis
Syngenta ] i 1
Corn (Simultaneous resistance)
I . SScie 5 SUT 4 Olo jan aelie
Akl , , 2
Corn (Simultaneous resistance)
I , SScie 5 SUT 4 Olo jan e lie
#k , ' 1
Corn (Simultaneous resistance)
TN . sScile 5 b 4 Obe e s slie
— Al 05k ws, - e 1
Corn (Simultaneous resistance)
I . sScile 5 b 4 Obe e s slie
? Dekalb Genetics JS. )@ 1
Corn (Simultaneous resistance)
Y ST 4 Caslie
e Monsanto ’ t’” 1
Potato Pest resistance
SScie 5 SUT 4 Olo jan e lie
Monsanto (Simultaneous resistance) Pest & 6
Potato .
Disease
L ST 4 s lie
7 Monsanto ] 1
Soybean Pest resistance
4y ST & sl
B sls ’ 3
Cotton Pest resistance
e N SScie 5 SUT 4 Olo jan ueglie .
J
Cotton (Simultaneous resistance)
4y ST & sl
' Syngenta ] 2
Cotton Pest resistance
4y ST & sl
' Monsanto ] 2
Cotton Pest resistance
oy SScie 5 SUT 4 Olo jan e lie
' Monsanto ) i 3
Cotton (Simultaneous resistance)
ol e e SScile 5 SUT 4 Olo jan e lie
R ) . 1
Japan Cotton (Simultaneous resistance)
oy SScile 5 ST 4 Olo jan e lie
' Calgene Inc. ] i 1
Cotton (Simultaneous resistance)
e L SScile 5 ST 4 Olo jan e lie .
#b
Cotton (Simultaneous resistance)
I ST & sl
Monsanto ] 4
Corn Pest resistance
o3 SScie 5 SUT 4 Olo jan uelie
Monsanto ) i 8
Corn (Simultaneous resistance)
o3 SScile 5 SUT 4 Olo jan e lie
Monsanto ) ) 1
Corn (Simultaneous resistance) Pest &
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Lysine
&,s ST 4 s lie
Syngenta ] 1
Corn Pest resistance
AN gScile 5 BT 4 Ol jan sl
? Syngenta - ’M 6
Corn (Simultaneous resistance)
. SScide 5 SUl 4 Ol jan o slis
<y . .
c Syngenta (Simultaneous resistance) Pests & 1
orn .
Disease
I . SScike 5 SUl 4 Ol jan s slis
kb _ . 5
Corn (Simultaneous resistance)
I . SScie 5 SUl 4 Ol jan s slis
b _ . 2
Corn (Simultaneous resistance)
s ) sScile 5 b 4 Ol jan sl
’ Dekalb Genetics JS. y ﬂ 1
Corn (Simultaneous resistance)
I Monsanto SiScile 5 ST & 0l jen Canslie |
Corn 210555k (Simultaneous resistance)
I N SScike 5 SUT 4 Olo jan uelis |
5
Corn (Simultaneous resistance)
=53 . s Scie 5 OB 4 Olojan o slie
= S-Sl S 5 Bl legen s I
Corn (Simultaneous resistance)
Y B[ QUT 4 g:,.&jlj.ﬁ
oS Monsanto . 4
Potato Pest resistance
SScike 5 ST 4 Olo jan uelis
Monsanto (Simultaneous resistance) Pests & 6
Potato .
Disease
W s ST & sl
.)y' ? Monsanto ) 1
Singapore Corn Pest resistance
)3 Monsanto ST a4 e sl .
Corn Pest resistance
g LT a4 e gl
_Jwy ? Syngenta ] 1
Switzerland Corn Pest resistance
I SScie 5 SUT 4 Olo jan uelis
Syngenta ) i 1
Corn (Simultaneous resistance)
- I ST 4y oo slie
"J'".M ’ Monsanto ] 1
Chile Corn Pest resistance
C))S QUT 4 g:,.&jlj.ﬁ
Monsanto ) 2
Corn Pest resistance
I SScike 5 SUT 4 Olo jan uelis
Monsanto ) ] 1
Corn (Simultaneous resistance)
Ao 9 ) C))S QLBT 4 g:,.&jlj.ﬁ
i Syngenta ] 1
Russia Corn Pest resistance
I SScike 5 SUT 4 Olo jan uelis
Syngenta ) i 1
Corn (Simultaneous resistance)
VS TSN ST 4y oo slie
o Monsanto . 2
Potato Pest resistance
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Center -
ORI . . Ul ey e slis
) Bioengineering ]
Potato RAS, Russia Pest resistance
e RtV
’ Monsanto .
Cotton Pest resistance
e SScie 5 SUl 4 Olejen s slis
i Monsanto . .
Cotton (Simultaneous resistance)
&y ST 4y e slie
Monsanto .
Corn Pest resistance
I SScie 5 SUl 4 Olejan s slis
Monsanto . .
Corn (Simultaneous resistance)
. SScike 5 SUl 4 Olo jan s slis
Coyd . .
C Monsanto (Simultaneous resistance) Pests &
orn .
Lysine
&y ST 4y e slie
Syngenta ]
el Corn Pest resistance
The <ol SScike 5 SUl 4 Ol jan s slis
o Syngenta ) i
Philippines Corn (Simultaneous resistance)
. SScie 5 SUl 4 Ole jan s slis
%S . .
C Syngenta (Simultaneous resistance) Pests&
orn . ..
Disease & Herbicides
&ss B SScike 5 SUT 4 Olo jan aelis
3
Corn (Simultaneous resistance)
I . SScike 5 SUT 4 Olo jan e lis
ksl , .
Corn (Simultaneous resistance)
iy Rt PV
e Monsanto )
Potato Pest resistance
SScike 5 SUl 4 Ol jan s slis
Monsanto (Simultaneous resistance) Pests&
Potato .
Disease
e ST 4y oo slie
i Monsanto .
Cotton Pest resistance
e SScie 5 SUT 4 Olo jan e lis
i Monsanto i )
Cotton (Simultaneous resistance)
e SScike 5 SUT 4 Olo jan uelis
: Syngenta ] i
Cotton (Simultaneous resistance)
S kls sy SScike 5 ST 4 Olo jan uelis
} : Syngenta ] i
Costa Rica Cotton (Simultaneous resistance)
e ST 4y oo slie
Cotton Pest resistance
4 . ST 4 sl
' ksl ,
Cotton Pest resistance
oy j:;ﬁl-;_)b Q,ZS;LLG 5 bl 4 Olesen Coslis
Cotton (Simultaneous resistance)
3L oy ST 4y e slie
o3 j‘; -
Canada Cotton Pest resistance
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o Monsanto ] 2
Cotton Pest resistance
oy Sl s BT a4 Ol pen o slie
Monsanto o o ’M - 1
Cotton (Simultaneous resistance)
4 gScile 5 BT 4 Ol jan sl
' Calgene - - ’M 1
Cotton (Simultaneous resistance)
AN s SScide 5 Sl 4 Ol jan e slis 5
J
Corn (Simultaneous resistance)
I . SScie 5 SUT 4 Olo jan aelie
Akl , , 6
Corn (Simultaneous resistance)
I SScie 5 ST 4 Olo jan uelie
Syngenta ) i 5
Corn (Simultaneous resistance)
. SScie 5 SUT 4 Olojan e lie
<y . .
c Syngenta (Simultaneous resistance) Pests & 1
orn . .
Disease & Herbicides
IPN ) SScide 5 DUl 4 Ol jan s slis
#k , ' 2
Corn (Simultaneous resistance)
&ss ST 4 e lie
Syngenta ] 3
Corn Pest resistance
g ST 4 e lie
Monsanto ] 4
Corn Pest resistance
S Sl s BT 4 Ol pen o slie
? Monsanto o ' ’M - 9
Corn (Simultaneous resistance)
I . sScile 5 b 4 Ol jen s slie
? Dekalb Genetics JS. )@ 1
Corn (Simultaneous resistance)
P 55l U,ST_LLC‘)CJL}‘@[)LA}'@ S slin |
Corn (Simultaneous resistance)
Y ST 4 Caslie
e Monsanto ' t”‘j 4
Potato Pest resistance
g sScide 5 BT 4 Ole jan o slia
e Monsanto JS. ’ ’ )@ - 6
Potato (Simultaneous resistance)
$ ba> Y CJL‘BT 4 C,.A‘;U.a
e Monsanto ] 1
Tomato Pest resistance
4y ST 4y e glie
' Monsanto ] 4
Cotton Pest resistance
e SScie 5 SUT 4 Olo jan e glie
' Monsanto ) i 3
Cotton (Simultaneous resistance)
4y ST & sl
o Sl ' 1
e S Cotton Pest resistance
South Korea Ay s SScie 5 ST 4 Olo jan e lie .
5
Cotton (Simultaneous resistance)
o . SScie 5 SUT 4 Olo jan e lie
= Al s , toe 1
Cotton (Simultaneous resistance)
e L SScie 5 SUT 4 Olo jan e lie .
#b
Cotton (Simultaneous resistance)
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&ss ST 4y s slie

}‘J 1
Corn Pest resistance
KON sScile 5 bl 4 Ol jan sl
? Monsanto - ’M 4
Corn (Simultaneous resistance)
AN gScile 5 bl 4 Ol jan sl
? Monsanto - ’M 8
Corn (Simultaneous resistance)
. SScide 5 SUl 4 Ol jen s slis
= . .
c Monsanto (Simultaneous resistance) pests & 1
orn . .
Disease & Herbicides
&,s ST 4y s lie
Syngenta ] 3
Corn Pest resistance
AN SScide 5 SUl 4 Ol jan o slis
Syngenta ] i 5
Corn (Simultaneous resistance)
AN . sScile 5 BT 4 Ol jas sl
? Dekalb Genetics - ’M 1
Corn (Simultaneous resistance)
<53 . SScike 5 SUl 4 Olo jan usslis
b _ . 1
Corn (Simultaneous resistance)
I . SScike 5 ST 4 Olo jan uelis
ksl . . 6
Corn (Simultaneous resistance)
o Monsanto SScie 5 SUT 4 Olo jan uelis |
Corn A2 105555k 5 (Simultaneous resistance)
S Monsanto ST 4y e ylie 3
Potato Pest resistance
8 s sScile 5 b 4 Obe e s slie
S Monsanto JS, )@ 6
Potato (Simultaneous resistance)
4y ST 4y e glis
' Monsanto ] 3
Cotton Pest resistance
e SScie 5 SUT 4 Olo jan e lie
' Monsanto ) i 3
Cotton (Simultaneous resistance)
I ST 4 e glie
Monsanto ] 3
Corn Pest resistance
I SScie 5 SUT 4 Olo jan ulis
Monsanto ) i 3
Lols Corn (Simultaneous resistance)
Columbia I SScie 5 SUT 4 Olo jan uelie
Syngenta ) i 3
Corn (Simultaneous resistance)
I N SScile 5 SUT 4 Olo jan e lie .
5
Corn (Simultaneous resistance)
I . ST & sl
’ ks = 1
Corn Pest resistance
)3 . sScile 5 b 4 Obe e s slie
oyl O}j&u JS bl O ;@A Csg 1
Corn (Simultaneous resistance)
4y ST 4y e glie
' Monsanto ] 3
Sl Cotton Pest resistance
Malaysia oy sScide 5 BT 4 Ole jan o slie
4 ' Monsanto JS, )@ 3
Cotton (Simultaneous resistance)

WAY (boul g 5l /) o5loit /09 0593 [ (s 5 (Sonl 3 i (mditen -




e 4Bl oL b 21 QLS Joliie CulS 4w o

b3l s ol oK

Ay

QGT@@}L&&

o Syngenta ] 1
Cotton Pest resistance
sy ST 4y e slis
: Sl ) 3
Cotton Pest resistance
sy s SiSCile 5 bl 4 Ol s syl {
J
Cotton (Simultaneous resistance)
sy ol SASCile 5 bl 4 Ol s syl
bl . . 1
Cotton (Simultaneous resistance)
e L SScie 5 SUT 4 Olo jan uelie .
»b
Cotton (Simultaneous resistance)
I ST 4y e glie
Monsanto ] 4
Corn Pest resistance
IS SScie 5 SUT 4 Olo jan uelie
Monsanto ) ) 7
Corn (Simultaneous resistance)
, SScie 5 SUT 4 Olojan aelie
<y
c Monsanto (Simultaneous resistance) Pests & 1
orn .
Lysine
&ss ST 4 e lie
Syngenta ] 2
Corn Pest resistance
AN gScile 5 QBT 4 Ol jan sl
? Syngenta - ’M 6
Corn (Simultaneous resistance)
Syl SR U:S.uzl.c 5ol o QL«:}'&A S slin 7
Corn (Simultaneous resistance)
I , SScie 5 SUT 4 Olo jan e lie
#k , ' 1
Corn (Simultaneous resistance)
St . Scile 5 BT 4 Ol jar s slis
— Al 058k ws, ° e 1
Corn (Simultaneous resistance)
VS TSN ST 4 e glie
e Monsanto ] 1
Potato Pest resistance
SScie 5 SUT 4 Olo jan e lie
Monsanto (Simultaneous resistance) Pests & 6
Potato .
Disease
&b Sl s BT 4 Ole pen o slie
? Monsanto o ' ’M - 1
as Corn (Simultaneous resistance)
IPE :Scile 5 U a4 Ol jon s slie
Egypt = il — 05 sl wS. sobla g ,ua Caes .
Corn (Simultaneous resistance)
sy ST 4y e glie
' Monsanto ] 3
Cotton Pest resistance
e SScie 5 SUT 4 Olo jan aelie
' Monsanto ) i 3
Cotton (Simultaneous resistance)
S e S . SScie 5 ST 4 Olo jan e lie .
i ' yngenta . .
Mexico Cotton (Simultaneous resistance)
e SScie 5 SUT 4 Olo jan e lie
' Syngenta ) i 1
Cotton (Simultaneous resistance)
sy sl Sl 5 bl 4 Ol s syl 3
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Cotton (Simultaneous resistance)
sy s UiSCile 5 bl 4 Ol s syl {
3
Cotton (Simultaneous resistance)
4 . SScide 5 SUl 4 Ol jan s slis
' ks _ . 1
Cotton (Simultaneous resistance)
g ST 4 s lie
Monsanto ] 4
Corn Pest resistance
KIPN sScile 5 BT 4 Ol jan sl
? Monsanto - ’M 8
Corn (Simultaneous resistance)
. SScide 5 SUl 4 Ol jen s slis
<y . .
C Monsanto (Simultaneous resistance) Pests & 1
orn .
Lysine
IR ST 4 sl
Syngenta ) 1
Corn Pest resistance
AN gScile 5 QBT 4 Ol jan sl
? Syngenta - ’M 6
Corn (Simultaneous resistance)
Syl gl U:S.uzl.c 5ol o QL«:}.@A S slin 7
Corn (Simultaneous resistance)
AN . SScide 5 Sl 4 Ol jan s slis
b _ . 1
Corn (Simultaneous resistance)
IPE :Scile 5 U 4 Ol jon s slie
= JENR R oS s B Slages S |
Corn (Simultaneous resistance)
I Monsanto STy sl 1
Potato Pest resistance
SScide 5 SUl 4 Ol jen s slis
Monsanto (Simultaneous resistance) Pests & 6
Potato .
Disease
tt _
i - Co .on and T 4 gl
' Sericulture ) 1
Myanmar Cotton Department Pest resistance
Lda oyl ST 4y oo slie
Syngenta ] 1
Netherland Corn Pest resistance
e ST 4y oo slie
i Monsanto ] 2
Cotton Pest resistance
4y Metahelix Life LT a4 e sl .
Cotton Sciences Pest resistance
Olew gba A ST 4y oo slie
] ' Nath Seeds ) 1
India Cotton Pest resistance
A Jk Agri Gentics ST 4y oo slie .
Cotton Ltd Pest resistance
a CICR & UAS, LT a4 e gl :
Cotton Dharwad Pest resistance
CJ)S CJLBT 4 C,.AJU.A
Monsanto . 1
sl Corn Pest resistance
Honduras o il -5l u,sud.o 5 obl 4 uu}.@ oo glie ]
Corn (Simultaneous resistance)
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skl
Corn

SScide 5 SUl 4 Ol jan s slis

(Simultaneous resistance)
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Figure 1- Decomposition process of Diazinon residue on cucumber in the first year of cultivation.
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Figure 2- Decomposition process of Diazinon residue on cucumber in the second year of cultivation
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Detection of nptll gene and nos promoter in digestive system and
tissues of rat, fed genetically modified potato
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Figure 1- Map of pBPECrylAb vector containing

crylAb gene under PEPC promoter, nos promoter,
and nptll selectable marker gene.
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Table 1- Names and sequences of the primer pair used for determine gene expression especially and control.

Sl ot SHel Jg (bp) PCR J gvaee J gb
Primer Sequence of primer Length of PCR product
Pot-cp-F 5-CTCTTT ACATCG AAA CTT CAG AAA G-3° 111 bp
Pot-cp-R 5- AAA CTA CGG ATT CGG GTC G-3
F-nptll 5'GCT ATT CGG CTATGACTG GGC AC 3 400 bp
R-nptll 5'TCATCC TGATCG ACAAGACCGGC3
MY-F 5 '5-TTG TGC AAATCC TGAGACTCAT-3 100 bp
MY-R 5 5- ATACCA GTG CCT GGG TTC AT-3
R-Nos P 5 AGG TGC AGATTATTT GGATTG AGA GTG 3 300 bp
F-Nos P 5' TCA TGA GCG GAG AAT TAA GGG AG 3
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Table 2- Time and annealing temperature primers specific used in the polymerase chain reaction.

K1t Jyl 3l Sl ol bl g 5560 Jlas! O S o sl P PH N 4
Primer Initial Denaturation Annealing Extension Cycle Final
denaturation(min) (sec) (sec) (sec) elongation (min)
Pot-cp 4 minat94 °C 30secat94°C  30secat60°C 30secat72°C 36 5minat72°C
nptll 5minat 94 °C 30secat94 °C 30secat60°C 30secat72°C 36 5minat72°C
MY 5minat 94 °C 30secat94°C  30secat60°C 30secat72°C 36 5minat72°C
Nos 4 minat94°C 30secat94°C  30secat60°C 30secat72°C 36 5minat72°C
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Figure 2- Detection of nos promoter in genetically modified potato by PCR reaction.
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potato (NGMP) 8: diet with NGMP
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Figure 3- Detection of nptll gene in the genetically modified potato (GMP) by PCR reaction.
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Figure 4- Detection of potato-specific cp gene and nptll gene in content of the cecum
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Recombinant plasmid harboring nos gene 11: female rats fed with diet GMP 12: positive control (chloroplast cp gene)

content of the cecum male rats fed diet NGMP 13: female rats fed diet GMP 14: female rats fed diet GMP 15: male rats
fed diet GMP
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Figure 5- Detectionof potato-specific primer CP and nptll gene in content of the Stomach.
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Line numbers: 1 and 16 (1Kb Ladder) 2: female rats were fed with diet GMP diet 3: control without DNA 4: GMP 5 diet
with GMP 6: control diet without potato 7: NGMP 8: diet with NGMP 9: female rats fed with diet GMP 10 : Recombinant
plasmid harboring nos gene 11: female rats fed with diet GMP 12: positive control (chloroplast cp gene) contents of the
stomach male rats fed GMP diet 13: female rats fed GMP diet 14: female rats fed GMP diet 15: male rats fed diet NGMP.
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Figure 6- Detectionof potato-specific primer CP and prometor nos in content of the Stomach.
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Line Numbers: 1 and 19 (1Kb Ladder) 2: Recombinant plasmid agent nos promoter 3: control without DNA 4: GMP 5: diet
with GMP 6: control diet without potato 7: NGMP 8: diet with NGMP 9: positive control (chloroplast cp gene) contents of
the stomach female rats fed with GMP diet 10 : male rats fed with NGMP diet 11: female rats fed with GMP diet 12: male
rats fed with GMP diet 13: female rats fed with NGMP diet 14 female rats fed with NGMP diet 15: female rats fed with

NGMP diet 16: female rats fed with GMP diet
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Table 4- Detection of recombinant DNA fragments in gastrointestinal and tissuesrats by PCR

T-M T-F N-M  N-F
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% — brain
4a33l53 — duodenum
¢ skl — ileum
053355 - jejunum
< - heart
p 55w L ss — CONtENE CECUM
oxs — StOmach
A - liver
edrs U ss — CONtENt stomach
o335, &l se — CONtENt rectum
<0
09+ — blood

4Is - kidney

- nptll-Nos - _
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Fig. 1. The reactions of fructan biosynthesis in chicory. Fructan polymerization by 1-SST and 1-FFT (A), back transfer
by 1-FFT (B), inulo-n-ose production by 1-FFT (C), fructan exohydrolysis by 1-FEH (D) (GF = sucrose, F = fructose, G
= glucose, GF2 = 1-kestose, GFn/m = inulin, Fm = inulo-n-ose) (Van Arkela et al., 2012).
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Figure 2- Phylogenic tree of 1-SST enzyme for different plant species using neighbor-joining method (Entry at the Uniprot
site noted along with species name. tr: Amino acid sequence at EMBL site obtained through translation of mRNA and sp:

Amino acid sequence obtained directly from enzyme *: Amino acid sequence for this species was gotten from Pan et al.,
2009., gi: Entry of gene at NCBI, emb: Entry of Amino acid sequence at EMBL site and gb: Entry of Amino acid sequence at

NCBI).
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Figure 3- Amino acid sequences of three enzymes (1-SST, 1-FFT and 1-FEH) along with demonstration of Glycosyl
hydrolase family (GH32) subgroups and conserved amino acid motifs (specific sites) which led to common structure of

these enzymes. (Source: Conserved Domain Database).
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days after planting. B: 35 days after planting.
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Figure 3- Electrophoresis of PCR product Obtained
from partial cDNA amplified by by using specific
primers of transferrin gene. 830 bp fragment in
accordance with the expected size of partial transferrin
gene amplified by Forward and Reverse primers. R1
and R2 are two independent replications.
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Figure 3- Quality assessment of extracted RNA.
Observation of 28S and 18SrRNA fragments and
absence of smear band in the RNA samples showed the
good quality of extracted RNA. R1 and R2 are two
independent replications.
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Figure 4- A: Bacteria image was grown on LB medium containing ampicillin + X-Gal + IPTG after transformation with
the pGEM-T-TTf vector. Arrows show some white colonies. B: Bacteria grown on solid LB medium containing
ampicillin after colonies re-culture (in 4a figure) using a sterile toothpick. Numbers on the linear colonies is the number of
colonies. Arrows show some linear colonies.
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Figure 5- Electrophoresis image of PCR products by using specific Primers for the partial transferrin gene on a few of
recombinant colonies grown on the selective medium after transformation with Ligation products. A and B respectively
show a number of recombinant colonies was carried out PCR reactions on them. Observation the 830 bp fragment is
confirmed physical presence of the amplified fragment in the colonies. Kb: size marker, C-: negative control, Numbers:
Twenty-nine number from colonies grown on selective medium, Red numbers: Number of colonies that their DNA plasmid
was sent for sequencing.
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Figure 6- Electrophoresis image of PCR products to a number of recombinant plasmid by using specific primers of the
transferrin gene. Observation of 830 bp fragment confirmed physical presence of the amplified fragment in the colonies.
Kb: size marker, C-: negative control, Numbers: Sixteen colonies grown on selective medium, Arrows: Obvious band of
45 to 49 colonies, Red numbers: Colonies that their DNA plasmid was sent for sequencing.

TCGICTAGCCAGTITIGGAAAGTICCICTICTTITATTAAAACCTGTGCGGCTTAGACTGGCGGGCTAGGTITACTCACTCTTICT
GCGGAGATTGTTATCGCTGOATATCTTGGCCTTGCCACGAGGTACTCOCGCGTTGTCTITCTITCCCTGAAATCTGATGAGCAC
AGTTACCAATAATTACCATGACCCCTAGTGTCTACATGTCATITTICCTACGTTITITGTATCTTIGTGTCTTIGTGTATTAGTTTCC
CCCTTATCAATAATCTTTACTGGGAGCCTTCGGAGGAGAGAACTCGGCTGCTTITATATGGCCAACAGGATACCGTAATTCTGG
AAAACTGTTTTITTCAAGAAAAGCGCGGGCTGCCAGTIGCGGCCGTATTCGAGGTGGCTCCTTICCCCCAGGGAGTAAATGAACT
GCCAGGCCTCGAAGAGTAAGCCAGCTATATTCCCATTCAATGACCATGACAGCAGGTTCTTIGTCCTAAGCATGCGTCCTTICT
CGCCGGGCCTCAAACCTGGTGATTGCTCCTCTCGGGGGATCAACAGAGCCTGAAATGACAATCTTGCTTCTATGTCTGGTTTC
ACTGTCCAGGGACTGTCCCTCTTCCCTCATTCTCGCAGTGTTACTTGCTCAAATACACTGCCTGTCTCCTGCCCCCATCACCGTT

TCGATCAGGGTAACTGATTTCTTIGTTITCTTITITITAA

£8 ol oIS Jig -y s
Figure 7- No. 49 colony Sequence.
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Figure 8- There is 84% nucleotide similarity between TTF-1 gene sequence of D. salina (with 77059.1U access
code) algae and sequence of No. 49 colony.
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Figure 1 — Transgenic (left) and nontransgenic (right) leaf of rice (top) and wheat (below) expressing GUS. Formation of
blue color in Hasan saraie rice cultivar, which transformation was performed by means of vacuum infiltration of EHA105
strain plus 100 pM Acetosyringone (A) and control sample from the same cultivar (B). The blue color was formed in
Azar 2 wheat cultivar, which transformation was performed by vacuum infiltration plus 200 pM Acetosyringone (C) and

control sample from the same cultivar (D).
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Figure 2 — PCR analysis of transformed wheat and rice seedlings. Amplification of a 445 bp from GUS-Plus gene in
wheat transformed with EHA105 strain plus 200 pM Acetosyringone in Azar 2 cultivar (A); Amplification of a 170 bp
from the nos terminator gene (B) and a 480 bp from Hygromycin resistance gene (C) in Hasan saraie rice cultivar,
respectively transformed with EHA105 strain plus 100 uM Acetosyringone. M. Marker, + or C: positive control samples
and numbers are correspond with the individual plants that were tested.
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Figure 3 - Transformation efficiency of three cultivars of rice (Hasan saraie, Gerdeh and Binam) and three cultivars of
wheat (Azar 2, Sardari and Alvand). The interaction effects of three concentrations of acetosyringone (0, 100 and
200uM) and two strains of Aarobacterium (EHA105 and LBA4404) are bresented in this figure.
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Figure 4 - Transformation efficiency of three cultivars of rice (Hasan saraiy, Gordeh and Binam) and three cultivars of
wheat (Azar 2, Sardary and Alvand). The interaction effects of bacterial strains (EHA105 and LBA4404) and vacuum are

presented in this figure.
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1- Systemic acquired resistance (SAR)
2- Salicylic acid (SA)

3- Induce Systemic Resistance (ISR)
4- Jasmonic acid (JA)
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Table 1- Properties and Nucleotide sequences of primers used in qRT-PCR.

e ENE WASE I Jla gl
(53 (bp) &)
TaActin F: GGAAAAGTGCAGAGAGAACG 150 60
R: TACAGTGTCTGGATCGGTGG
TaLipase F: CACAAAATATCGACCCACCAC 145 60
R: ACTGGGTATTCGTCTGTCAGC
TaLTP F: ACGTAGGTACTCCTCTCGCTGT 148 60
R: GTTGATCGACCACTTCTTCTCA
TaPAL F: CCAATGTTCTGTCCGTCCTT 150 60

R: CTTCAGCTTGTGGGTCAGGT
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14- Threshold Cycle (Ct)
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Figure 1- The result of screening 5 commercial and 2 near-isogenic lines of wheat in response to P. triticina.
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Figure 2- The result of screening 14 near-isogenic lines of wheat in response to P. triticina.
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Figure 3- Effect of P. triticina on PAL activity in susceptible (Morvarid) and resistant (Arta) uninfected (0 hai) and infected
(12, 24 and 48 hai) wheat. Analysis of data by Student’s t-test showed significant difference between two cultivars

(P<0.001=***, P<0.01=**, P<0.05="*).
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Figure 4- Effect of P. triticina on Lipase activity in susceptible (Morvarid) and resistant (Arta) uninfected (0 hai) and
infected (12, 24 and 48 hai) wheat. Analysis of data by Student’s t-test showed significant difference between two

cultivars (P<0.001=*** P<0.01=** P<(0.05=%*).
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Figure 5- Effect of P. triticina on LTP activity in susceptible (Morvarid) and resistant (Arta) uninfected (0 hai) and
infected (12, 24 and 48 hai) wheat. Analysis of data by Student’s t-test showed significant difference between two

cultivars (P<0.001=*** P<(0.01=**  P<(0.05=%*).
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