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sy .(Ashraf et al., 2002) 255 8 48030 sl o) do Lails Jp ¥ S el o V) claje s dpaland) clilially
) g 3 Basally 7 ) b gieses Adleial) JSLa) (e apell JaS cald) G lisess Jilsl 8 280 Leanigh) &5 5
ol Alantiag canng pilly 4,5l Ayl Ciliayaally e Liel) ey cdydall Gl daslia daks glsil ki )
Lzl sda aaiad .(Glass and Jessica, 2017) layes ALl Goleally daslally 539 5lly 8))allS LaLalU clalgal) o
G A e 3l 8, Uy asent bl RIS ) A8 B8 o gt 2 Y 8 IS (o ST By0n i e
Atherton, ) Genetically Modified Organisms (GMO) Lihy yonall B ac) dinylall 03¢y lgiima Joaa &
-(2002; Kamthan et al., 2016; Griffiths et al., 2005
Laallall Aaliadl) ool 28 L elge 2n e Aulilly dadiiall Joall oy )l (e Wiy 8ysaall dualaall dely) slaiel &
Aalial) sda cie3 2019 ple S (5l 190.4 N 1996 ole 5Sa ¢yale 1.7 s Ll 8ysad) Jualaally deg ) 3all
bl el (LU Gsala 71.5) EpaY) saniall Vsl Lgtasia 8 Sb o(elia Jsn 5+ Al dlga 24) 415029
Jsall oda (<ing o( LS (sale 11.9) diglly (LESa (sule 12.5) 1Sy (LES (ysake 24) cpia Vs (LESa (ysile 52.8)
LAY callall Jon Lihys ysmall Jralaalls degy hall dabiadl) Maa) s 7 91 duesdy ¢ U0 (aile 172.7 Loy dalins
(ISAAA, 2019) «lgilatie &Blgials macs iy Wl Ssne dualaa g5 Y dlsa 44 )

Hlenl (e %99 dos J<ing Lys 8gnall Jaealaal) 2ailE (Y3lS) il J3,alls Glailly Ligaall Jsbs ehinall 531 jaeas
& &) Sleall sl e herbicide resistance lac¥! land doglall dia a3y callall Joa Ly ysnall Jralad)
LaSall ciliall Ll cdeg ) al) dabuall (o %47 docy s (oile 88.7 daluw JSiig Lilyg 5ypnall Jralaall Lol
DS (ale 77.7 dalie (<85 Gan tolieY) Glands chdall dogladl dia Ll L Jess ) stacked traits
LS aale 23.3 dalue (<& Gun insect resistance cilydall dagliall dia 1yals cde gl dalaal) e %41 dowsy
.(James, 2017) Lilys 8)snall Jralaalls de g jall dalowall (1o %12 Loy
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Camacho and Caraballo, ) allall g€ (e 22all Lty 2122 sy WS ((Reeves et al., 2016) Allad) elas) aoas
Babaleye and Menkir, ) gsall (s aall 3 aales 3l (Fapri, 2003) Lol 4a<dl ye Jaaladl) (e 525 (1994
e Sl sag.mayz gsilly Zea (wially Maydeae dludll; Poaceae dibaill Alilall chiall 553 cils aiiy (2006
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IS LayLimlg saas g3l il 9elag «(Sayyed and Wright, 2006) dupdall a1 e waall (& daglaall dia ok
BAL de gy hall Lpallal) Aalisall sl . rdall Sl Uil 8 Aelod) olgall STy ¢ ) Cghill (SLia ) Ailaayls ¢ Sy
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Js¥) Cllal) e pleg Bt176 ciiall ae aadius cpa & -(Archer et al., 2000) dslill dawd) poes g saill
(Estruch et al., 1997) allall Cisin 8 VN5 colyiadll daisl) 6 daih & ypall yual (e

s2a jais «(Jain et al., 2017) Bacillus thuringiensis subsp. Kurstaki HD1 LSl (e Cry &ysall Jie o
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Gl agiil) .3
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Ok £100 (555 Al Jalsas dasita (a5 X 10 X 10) baled 40Dl (e (gnl) wgiil) dilae 8 padi
Ae JS @) )Se B8 Janasy ¢ )Se) dde IS ) (S sand) Sl (e 485 20 s 3yl linel) e S JST 8,0
DBl g aialy Aoy rand Cumy Jalae Jaiyd Aaalsy Aifie (plussall (e dadaly Cudat
(s delu 8 egin Aol 16) Belialy <% 5+ 50 duswi dushys 1w 2 + 23 Blys dayd die lall Cias
hall Gl Cypaiady clgle 2 SRS IS8 LS Al g Cunag suss e ) o Guly SY) ol i
.(Moghaddassi et al., 2019) (aul)l puagg zohll s 4oyl
Ligins (s5ue die bl il (R) ) zeoliny alatiands Lolian) il culla g (Alsdial) (ol paacaill (385 dyatll Crenca
%5 Figina (S5iue de (Ssina 3y Jily COEY) Jelae luag %1
;4 clehall sl Al DA 5
) el Jola -
@l Oy -
et 88,0 jleel) Ll @iyl se -
:(Abbot, 1925) dlalas Gig lesbus w3 Ally Jiall dasiadl) Digiall el —
aalall & il O — dlaled) & sl %
alal) & Jall % — 100

O il dns cacmall dugiall duill =

ol 58 Jgla -

bl pinl) Lgendl) -

AEBlial)y gilial)
:JA daaaal) dgiall daudl) .1
e cialy .l vie Cigall dancad) Lgiall duaill 3 (P<0.01) dlle Liginn (9 b 35 Slany) dulatll il <kl
Qs S5 (8 Lisll) B Cages Aies (2 Lisll) B Gl A & %100 S Bl yenll iy die Aaaad) i
(7 Aaadl) B gy (6 S 4 Sliall) BN (paday (35 1 Anall) B Cilatie (e Slisad) BL G Lein dasine 39
& Lsina B8 @l OISy A @ilatia o @isn Al o(1) dimd) e Gkl G B seall liy paen ciile WS
s (76 5 4 3) il e cuie ) Qi cpanl (3 ) @AY B cilatie due Guy Ly S L
Oenlall e (3 dnall) B3 laiie die G SRl A cadd) Dogiall Luatll 8 dsina g 8 dllin S5 cpuelad) Sl sl
67.61 <59.64 Sl dawss by Cum g Cllilly SEY B) seall 8 (7 Aundl) B G Aoy (6 <5 4 Slisall)
DA cpads e @i U Gealally oy Sy S Bl sanll Sl o U8 dss s WS 50 e <%063.62
Cun S Bl jaall cliy e 08 duas el Llgle o lly (7 dial) lginda s 53 g e (6 5 4 i)
g yaall leeY) paes die g cilinall 038y Aasiaal) il duws B digine (B9 (gl @llin (05$ o (90 (K15 < %35.08 aly
(2 Jsaall)
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Ephestia kuehniella (Zeller). Jaugiall jad) guad 4d)d cildy Cigal dasiaall digiall dadl) 1(2) Joal)
Juf.‘z\ [IVEN B sandl B sl Bl sard) Bl sardl
a8, aaldl) &l AT i
1002+ 0.00 nd nd 1002+ 0.00 70.17°+9.9 1
1002+ 0.00 nd nd Nd 1002+ 0.00 2
81.992+ 18.5 16.482+ 0.00 63.622+38.5 | 67.61°+24.1 | 59.64°+ 15.1 3
46.42°+21.0 21.278+6.0 13.88°+9.7 29.18°+19.0 | 24.56°+ 10.8 4
51.18°+ 13.5 24.57*+ 11.7 17.85°+ 9.0 31.36°+ 13.6 33.33°+ 6.8 5
47.75°+ 14.3 17.158+ 4.1 20.20°+ 11.8 19.74°+ 7.4 29.82°+ 6.8 6
54.68° + 13.8 17.152+ 8.4 24.92°+3.7 23.85°+ 6.5 35.08°+ 6.8 7
1002+ 0.00 nd nd Nd 1002+ 0.00 8
L.S.D =24.99 LS.D=23.02 | LS.D=4443 | L.S.D=43.27 | L.S.D=23.99
Sl paal) sl .2

st L) e 4)Rdly (P<0.01) (ssine (< Lisalaall 53 Caging ilaiia e clipll 4,085 sie ) peall Jsh ks
S 2 53 o) skl a8 coley s A iy die SE B0 eell Lie) 55 Johal cala L)y Jael
b s (AT dga e linall L Gy L clgn (e Lo Lad digine Ba)ig o1 dall) B Bl Heall s oy
ablls SN 3l el Jsla A3l sle IS . sl e clagy 11.67 514 519 lgd ) 850 jaell Joba Jacigia
S ) anll lgia g caalal) ae AlRall Ly Alaes 53 cuade Ao s Al Sl o sina gy oualally
Gl e 23l 3 @l e e i (7 Aiall) Gueldd) 850 janlly (4 Ziall) glll B0 sanlls (75 6 clisll)
goana Lacssia (b Gualall Bl sanll s (9 Auell) Lihy Jandll st 53 Cia die s cLilyg Alaedl) (7 <6 <5 ¢4 (3)
s sl i) e Loy 46,06 — 32 g sl 3) ¢pmelally S Bl yed) ch Aungpaal) 3l leeY) skl
(3 Jpall) Laad Lsy 25 &l s Joedl) p 0Ll ae 432l

Ly Uana 53 clatie o Lghiil sio Jaugial) jaul) cpals Lajd cly vie Bud) jaall gl Jangia 3(3) Jyaad)

A8, sy aran Cualdl) paal) &I el Gl sanl) G el
46.06 11.198°+0.00 | 12.633*+1.50 | 12.56°+0.50 | 9.679+0.94 3
322+ 0.816 8.33"+1.25 8.33% + 0.47 8.33°+ 0.47 7¢+0.82 4
352+ 2.45 9.33°+ 0.47 10°°+0.82 8.33°+1.25 | 7.33°+0.48 5
332+ 0.816 8.33°+0.47 10.33°+ 0.47 8.33°+0.50 657+ 0.00 6
33.672+0.417 8°°+ 0.00 104+ 0.00 9.33°+0.48 | 6.33"+0.50 7
25°+ 0.00 6°+0.00 7¢+0.00 59+ 0.00 57+ 0.00 9

LSD = 4.35 LSD =2.29 LSD =2.38 LSD = 2.06 LSD=1.8

Liguadlly Jhail) 338 Joh .3

Cigin O Ly Aaaall cilisall o s A Sl 53l 858 Jsla o o(PF <0.01) dugine (3958 539 ibl) oyl
Al 6 caaly Cus (9 Auall) 2Ll g Ajladll Loy 9.67 — 8 G camgli 3 ¢(7 <6 <5 4 3 Sliall) B ilaiiag
Slo led liyd ciw ) chdall Wiy A Gasll s & (pr <0.01) Lsiee Laaliasl gt copelil LS . Lazé
143.3 = 104.7 ¢ inag ) sl sae Jasgia z9l55 3) (7 66 <5 4 3 @linall) Ly dlaaall 530 cilatieg agon

(4 Jsaall) dian 203 bl imaay Uy Janall e 28 Lal) o 4)lally Ay
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Ll Uara 5 clatia o Lghiis sie EUY) Liguady jdadl) 558 J gl Jaigia 1(4) Jgand)
119.3°+ 0.00 8.93% + 0.00 3
143.3°+ 19.00 8+ 0.50 4

119°¢+ 8.53 8+ 0.50 5

104.7°+ 6.55 9.672+ 0.85 6
101.3°+ 15.20 9%+ 0.50 7

2032+ 44.58 6°+ 1.50 9

LSD =50.58 LSD =1.54

Aalall daial) b dald ALK Biall vie cilagdn Gigas i) el LS
8, oy
Al e paan 8 i) Gyl (it ) Ty Alaedll 5300 cilatia e Jagial) pad) Gaada A8 5 ks
On S Bl aad) 838 G ol Cum LBy Janall e salall e 4)ally (P<0.01) Asgine (3555 g paall
el g e 3.8 = 2.8 Cu )l Bl seall 5 cie 227 = 1.47 o GBI Bl eall g (ie 0.77 = 0.43
4.6752.851.07 Lihs Jonddl e salall xie clipll ofisf Javsio als con 8 cge 14,47 = 12.67 o puelal 33
(5 Jsaadl) sl e cqe 185

Ll Al 53 cilatie o LS v Lagial) jad) ok LbE By 0 bagla 1(5) Jsaad

k) janl) & pand) EXTEX T S el
nd nd 1.47%+0.00 0.43°¢+0.00 1
nd nd Nd 0.53% +0.00 2
12.67°+ 0.00 2.80¢+ 0.00 1.73%+0.00 0.53%%€ + 0.00 3
14.47°+ 1.0 3.8°+1.0 2.20%¢+0.00 0.77°+0.00 4
13.57°°+ 0.00 3.23°+0.00 2.13°¢+0.00 0.67°¢d + 0.00 5
14.2°+0.00 3.77°+0.00 2.27°+0.00 0.77°+ 0.00 6
14.4°+ 0.00 3.57%¢+0.00 2.135¢+0.00 0.7°d+0.00 7
nd nd Nd 0.67 4 + 0.00 8
182+ 0.00 4.67%+0.00 2.82+0.00 1.072 + 0.00 9

LSD = 1.44 LSD = 1.07 LSD = 0.67 LSD =0.29
Azdlial)

ol ) Aabaal) cliaall (8 Bl G S das (ul (gyan B Byidall B3 Cilatiag Cagand (ggunl) paginll el cjglal
OSU (RS OBl 18 e dadiye HSIE 855 die fyual B8 (PIA s Cus gyidal) Giliad) 8 aldl Gigll das
Alad) aganll (8 lgsa (Anylall BDsY) (e ahe IS gl e s 9.35) ehuadll dawcll A el ory Ejsall (g
) el ((Horner et al., 2003) (sl e ahe IS il 00 ge 0.31) lahe g Saalls 531 038 & ais llg
3 AT e gl cddiae jalias ey Aadd g 055 Lo Wle latiall g b ole Leadiead) 53 g of lld
Ay Sy Ay clagal JWS) in Lgadas il Glans Aaslial dajill iy Lee Lilys i g Alaae 5% (e Jadld (955
e ale Y 1aay cgallal LlSa 5 Aol cihdall dugeady (Bl eall Jshy A5 O3S (AT Dags ibdige o
=S oals o8 DAY 138 o Cus PCR ) ddausy Ly Alaea Lol o Laash 5 cpaal ) clasiall i sl 05
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Abstract

Genetic engineering has been used to transfer genes from other organisms, in
a way that cannot be achieved by conventional breeding, and has improved
the performance of plants in the field, increasing their tolerance to certain
biological and abiotic stresses. The Cry gene has been isolated from Bacillus
thuringiensis subsp. Kurstaki HD1. It is toxic to nematode, insect pests,
especially species of the order Lepidoptera, Coleoptera, and Diptera, which
cause significant economic losses to major crops grown around the world.
This study aimed to evaluate the toxic effect of Cry gene in some maize
products spread in the local market of Aleppo city that have been shown to
be transgenic through molecular tests using a Mediterranean flour butterfly
as an alternative host. Plastic cans divided with plastic barriers, containing
100 g of corn flour per replicate , were used in the bioassay. The second
instars were transferred to the boxes (replicates), twenty larva each and the
sample was repeated for three times. The boxes were covered with a piece of
muslin and fixed with a rubber band. The boxes were incubated at a
temperature of 23 + 2 °C, relative humidity 50 + 5%, illumination (16 h light:
8 h dark), and the following readings were taken: larval longevity, larval
weight, corrected kill percentage, length of pupal period, and the sexual
fecundity for adults. The results of the statistical analysis showed that the
longest period of time for the second larval life and the death of all larva 100%
when fed on corn flakes and Argentine corn kernels. It also recorded a
decrease in larvae weight and the number of eggs laid by insects whose larvae
fed on corn grain and its genetically modified food products comparing to the
control (non-transgenic flour).Deformations were observed on the whole
insect, especially on the hind wings.

Key words: Bioassay, Cry gene, transgenic maize, Mediterranean flour
butterfly
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