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Ul Sl st Al Ayl 48Y) (Codling moth) Cydia pomonella (L.) o) jla 5250 2y cdaasally 4piall
Jasiudly Galals =il sty Lepidoptera daia) duids 4, Tortricidae dladl sydall aiw dsypus allad)
et of oS5 «(Pajac et al., 2012) Y b € dolal jilad Luese dyaal) sl @3 aSIedll (s eally
Vreysen ) galayl dsis 4 %605 ~lall Jois 3 %80 ) lanall dlaleall ju2 Jopall 8 dall Lla)) Y aea
Aaaal) Jigal) e Loty S5 2 Allal) 8 A8 yed) Sleall i) gl ST e i) LS 8350 sl (et al., 2010
Gliall e el 8 pandl lgan o Calids YDl AlCha ddide Lpda Gladinay Ay blad s DA e
Jads .(Thaler et al.,2008) claall (1o ddlide cile sanal dauly daglie S (o 22all Cgha Sy cdanslsd sl
By ol Laall egud oS0s Lgahatind )5S of S gy Lol Jla by Y Aail€al Aibal) Clasall slasiad 3l
Lshsdl) Lpdal) lanall aulgl) alaasa¥l am) . (Isci and Ay, 2017) 485U deglial) daa seda s Sl 35
-(Dunley and Welter,2000) & lall jLa 8353 da dllad dilas g Laa ualall ) (o lisened]) Chusita & daguaal)
(Welter a.iyaY) sasiall cilisl) 8 dusamad) &)shunsdll clanal) olatl il L 5353 daglial) dda oels aLES)
O9sals Bosch syl .(Sauphanor et al., 1998a) L.y et al., 1991; Bush et al., 1993; Knight et al., 1994)
iy il B 2Ll LY lalie BB (e din 20 (e Ciman s el Epand) Sl e digall @lasl (2018)
Gigal) Janas (gsine (i Ungale Lialiss) clyial) adine (30 %100 elal) 4l JY) < methoxyfenozide ) ¢
e S 4ie () e thiacloprid aud (slus ol aslee (gydal) adiaall (e %50 Sy (Al DL ) dually
IS aalasial (g a2l e chlorpyrifos-ethyl s Qi€ dydal) cilesindl US 3 ddld i tebufenozide
sasalal) il L gl addll Apanl) il daglie e (2011) (195315 Rodriguez dus & Al alseY) 8 auls
((Ssina U8 lanall Guadl) ) Syl Faulis i) Slandl e desanal Libd b sty LigliS b o
alpha-cypermethrin «lasd) oS 4dles J&Y1 phosmet s azinphos-methyl s flufenoxuron <) cul€ cus
O (Mg /L) LCoo= 313.94 4l C50=157.65 dlaw 4dled ;<Y chlorpyrifos-ethyl s lambda-cyhalothrin
DSIAl dgan 8 Lopdall ADLA e Byidall cilanal) dillad canglyig cchlorpyrifos wual (4.15 +0.55) Slope + SE
o Sl e 23 dgglie L)y < L (lambda-cyhalothrin)%100 5 (chlorpyrifos-ethyl)%82 ¢ 4wl
AN chdall e dabise 48y sleel cliydly Gl L cljlly (sl ~lall LS a0 datiadl lelY)
Lyl lamall clady Jeadl 2L <yl aesq (Sauphanor et al., 1998b; Reyes and Sauphanor, 2008)
e amse Apnall SE50 Buls DS (e Adgise ST (S0 daglial) w0at DA e Kaig dnge janss LIS slacly
ISl Sl (e Lpdall ADL) G el @il Jame cund o Sl s3gd Say BSL @liyll gkl ans)
Dlee YL 35l saieall Al bz lad Vs Alalaally panl) 8 dlsge ST a5 (Pasquier and Charmillot, 2004)
olslll asg .(Voudouris et al., 2011) dabisall cilauall cihylas) Jal oo luilas <0y 5T ans Ll 1Y) 48,0
oot L) L 535l Aalay) dyge Aaglie £yl sanidl) ¥l 3 LaysadlS 3 (2000) Dunley and Welter
Gl degana () i duag dgaall dojghusil) Sl degana ) gl o) (diazinon, phosmet) padl)

&) ol methylparathion s chlorpyrifos ¢l g dule &gl daglaal) cilS Lay «(carbaryl) 4kl <y
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YO dasliall Jane 8 (gine (38 Mlia oK o1 (2017) dsci and Ay duh b 2Aoganll d)ghusdl) Clanal) de sane
Gsals Reyes zasl .LD5o=1760 Mg/l culS cua SV il AL oo LS5 b Ay diaia (ge 335a ) Lulanl)
Ao gana ) o0 Gl L (ASL) Syl Gl Lina Sy AUl LS B3g Aeglie Lo agulad 3 (2015)
azinphos-methyl, chlorpyrifos-ethyl, esfenvalerate, methoxyfenozide, as dguasll Ljshusdll Clandll
Glanl IS8 dulos @l Gaadll das il of (s dlgs e hlie < 3 tebufenozide, and thiacloprid
lanaly Cpleles cléa) chlorpyrifos-ethy s daslie hlie ao)l e 535l ASLall il colS Loy cdariiod)
G35y Srdall ol Cuem asand) A e Y 5508 Calian LA paall AP e A3jlke (sl cplelas ye cpliag
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sl il 2008 ple 8 elusadl 3 pal) e dabaie & ddlia dulys cupal . (Parra Morales et al., 2016) <yaall
Deltamethrin, Chlorpyrifos, Acetamiprid, Diflubenzuron, ) ~lall HLé 5350 4810 3 Slae L3ud Lolay|
sle Ll el Acetamiprid, Diflubenzuron, Lufenuron ciawd) ciacl ¢ua o(Lufenuron, Fenoxycarb
353 O30 Jsill e (%29.26-30.35) Deltamethrin, Chlorpyrifos ke & dila) s el el Ly L)
ad ) dla) daws Gliag (A1 aalally claleall aes G digina G958 lia il LS e piilabaall G dugina il
saug colugad) dladlae b clbalil) Hladl o daaliial) 48Y) #Lal) LS 5353 23 (2008 ccysoals bl ) %84.13 )
Ao e S G Gl e e 233l ARl Alee ) 8 Sy JaY) daall B il o e LginilSa calS o
Caani€) AT ae Tale L) landdl (il lilee LS daiig camgall Ak Bagall oels i) daiis aalsl) augal) b
a Gl cabiladll b aaY] Joemnd) o Taboa) lad (€5 Lee Leasioadl lanall dligale Loslie zlil) LS 5390
el L) L 5asal (Sl Byl Gaaldll B0 ead) (CIE ) seall) Adbad A8 HleeY) Aol dulp
o)y 3l) Agalall Cganll Aalell Aigll Al ehagad) Cigmn 350 b cydall i 8 Lyt chlorpyrifos

14dihy ) d)ga

el Dpale) Eygall Aalal) Al il elusgad) Gisny 3$5e (3 hydall e (32019 ple dupdl) i

1A pdal) AL

sl DA AadlSa (ysn Gach 3 Gaalall Gigadll dalall Aigll Al plasad) Cigay 35l Al Zlall Jooa aaf oy
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Glahdll Je Jpasll s 16:8 Dl tegiag %60 dshyg 2 25 Bla o dialall 8 aiay &y lgle acli Jite
Gis (%10-3) Jull Jslae 5 elalls Jlie ohad ) &LVl red G5 Ao (goa5 palddl 8 clabdl Ll 3Ll
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Kuyulu and Hanife, ) Lbad) jLill palil ) obdal & ey oz Ul dbaaly (iand) aid Uplaly dupdal) Clasall
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G o A Syl e pealed) diall e Jpemall in 13805 Ayl ABL) e JsY) il e Jsaand) 235 ¢(2019
ADL 23 e dugall ChLaaY) cudy (S) Lpie AL crandial g lanall

sdaldat) At
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P Al yanl

A 2 ) e g el (e Bikiia BT (6] dgag pie Gadal S il 8K e FlEl) i e LN Cinas
Jaeass bl elall dase (53 2alall &Lyl ppm (5000-3000-2500-1400-800-350-0) (s xuall (e 38153
Sy Gl dabeall Jgaall (e Gliy 6 8y S oy saaly #1E 540 e Bl )Se ISy 385 IS e ) S Byde
~720-500-350-150-72-0) &5 chlorpyrifos sl ge 5815 7 34§ & a8 4 jad) ADLAL Ll LCand Jin
xS lin 6 )% IS g 55 IS e )y S Bdie Jasag (Lhal ell) walal 2ilayL ppm(1400-1100
lalifiy acli (il dadad sgual) Jind Lnngy Jol25 das Boie b dalis O gy o Ll o ) Cilia aay ocias
(dalhe lgile dacli (ilad dadad linngy iyl L) Ulaig sguall Jand ) 555 Yy dilaa dalill as S ddalas daulsy
delu (72 48 24) 2n lehall ialy ALK cliyl) dudl (aedl Gum Lol dalill) mha e iyl juas 2 13K,
YL LSiyad vie ol Ladie dine 48l Cuytiel Cua cauall aiag (g

(Sl clpall) ualdd) Byl yaal

G dsaall o ging dualall A8l Slee¥) Jon GIHAN (psS in 12112 DU tegun Cag lall it Gyl aag o
Pasquier and Charmillot, 2004; ) ol oD i jedl 25 53 2 6 daidia Bl b lgarag 5 & (yag hand)
OsSull 83 elgidy 225 Blya da)ag 8 116 DUa tegun diigun 35l LS iyl Lumye s (Voudouris et al., 2011
Lalad) dalal) o el opsll) ehpen Eailenl daks DA (e G e oS @iyl Jua S .(Boivin et al., 2001)
128 s oKy GLY) Gl o deill o3 el Yo Sl il Gualdll B sanll b delal dgall e desalal)
~3000-2000~1400-0) chlorpyrifos auall ¢ 3815 7 321 5 . (Fukova et al., 2009) sayaall Gually Caay)
4 58a IS by S5 JS e 2y pKa Bpdie Jamass (L) lall) salall A3l ppm (10000-8000-6500-5000
chlorpyrifos sl ce 5815 7 380 5 58 Lyl ADLA deally Wl clanalls Lgilelea o5 ) Jgaall e ASLe iy
IS e iy e ydie 34T 5 Cum o Lhaial sLall) aaLall 8Lyl ppm(2500-2000-1400-1100-720-350-72-0)
Reyesetal.,) sl o ils Koo 1 @ (el ansll o larmge 48y (S Alebee o3 AL iy 4 5 e IS 3y 585
delu (72 48 24) 2 el wialy aels (ilady lgadaw dudais o5 285 Ja 125 \ginw Bgse & Canag o3 (a9 (2007
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(Sl e lhyy) Gualdd) ) sand
salall &L=y ppm (8000-6500-5000-3000-2000-1100-800-0) chlorpyrifos sl g 5815 7 31 &
Jsiall (e lin 4 5 IS o saaly 7 5 e Bl )Se S5 555 IS e S e 381 o5 Cu (L) o Lall)
~1100~720-350~72-0) chlorpyrifos ) ;e 315 7 38§ 5 a8 Lyl DLl Laaills W cclanally dlabedl)
ol 4 Sa S g 55 US e iy Sa bydie Janasy (Sbill slall) aaLall 2Lyl ppm (2500 —2000-1400

Arld) lshaal) ¢ Lol

: dusall

e shg dyghensdll Diganl) Clanall degena ) i 2 EC 48% chlorpyrifos-ethyl sue alaaials sl cus
YL Sty aeaglls Al i3 (Tasca et al, 2020) dull cliSle chyaally Sall snes (Slen e sup)ST (gydm

gl ey Jal e ) (e el e degane 38T 25 Gua i) 3L

Cl N CIS
N\ _O CH
A RTINS
cl” °NT O \o—\
CHs

O,0-Diethyl O-(3,5,6-trichloropyridin-2-yl) phosphorothioate:(1)Jsid)

: Alany) Jalal

5 LCs0 ad s &3 SPSSver. 25 zalin & (Finney, 1952) Probit analysis cugyll Jias dayha aladiul
D) Albee Gulad 5 ey AdlaiaY) clasgll a8 Joan e aldel Ldlaal a8 ) Cigall Zus Jisad &3 Gus LCop
aly e B Al ded oy abalall i =(Intercept) @ «Juall LdlasY) aill =y Cus y = a + bX Ll Jaall
s (e o lad Ll Gaecdl i (Pla e LCsp L . Sl winjle sl =X cationall il Jae =(Slope) b ¢cubitl
sl adais JadY) ) (sasee bad aneh adalial) Ak (e dsend) Bad e (s3seall gaall e %50 o 8tk cagall
Aalaall il (e %50 J S SN bl (S iy )

: dBlially ilidl

«232.25 <265.08) (S) Lipdal) ADLl il Byul) jeall iy LCs0 dadi o) (1) dsds (b 83)oll il Caniasl
Al ADLl) AN ) jaxll cliyd LCsp Ay (5.56 ¢6.93 ¢10.05) X2 (Chi?) IS mupe dai 5 Jfas (212.31
il 5 gl e delu (72 48 24) 2 (7.59 (5.7 «4.33) X? dads ks (754.52 825.96 936.93) (R)
plana gl maens se Faeud) Iad (o (gl ¢(spine DR 25n p2e e Ju 1ag Ldgaal Aaill (o S genall (SIS e dad
Zogliall caaly WIS L Crp Aasd caniiyl LalSy dpoiiall ADLA 8 Lgia ST Aliad) AL | Copdasd (o LanDlig o gus poll Jalisl
leaal raaal duliad) ADLY o Jaady Mgl o delu (72 48 24) 2 (3.55 3.55 3.53) RR dagliall Jase gl
«(Rodriguez et al., 2011) as @8lsu ¥ 1385 (2014 ) s (RR > 2.9) s chlorpyrifos sl il Jaas
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Aasliall Jira a ol Jaadlig dnsall Tild Stoss = Ll HLah g0 Cpglily Alaall ADL) e AL aal) dlad ol

Gl ey el Judy Aisall ilpiial) sae (i) Lay ¢ V1 Aol 05 dally 2o V1 DA el Y gl daas of Joy Lea

e cuaally el Jalaty oo A daail) Al Gl alis o sl el Jaad e Bl )8 Casn el 06

ead) iy Apandl ok Jue b (1) JS&D (e Lol LAl daglaall Jare 28 culSy (Bosch et al., 2018) 4w

E D) dulaall ADLAl dpandl Jax sa (1a sl (IS (1.96 ¢1.83 <1.75) (C B <A) (S) dupuiall ALl ) 50

ol (e ST OIS Adaal) ADLA Guilas o e 13 ¢ sl e Aol (72 48 24) ax (2.65 <2.66 <2.87) (F
Sl e s (s cuiadg Laalad ST ADLA @l WS ST dadl Jad e oIS LalSg s ppaad) ADL

48 24) 3 dagliall Jarag Ul Ll Bagal GIWN By saall (LCI0) %90 5 (LC50) %50  ALlal) 50 1(1) Jsaad

.chlorpyrifos was dalaall e delu (72
’ y=a+bx

LCso LCoo

: | Intercept Slope ) Chalole
(mg. liter-1) | (mg.liter (a)J_rSEp (b)i-gE

24h (S)* 265.08 1420.55 -4.26+0.44 | 1.75+0.17 10.05 353
(R)** 936.93 2617.53 -8.53+0.80 | 2.87+0.25 4.33 '

4sh (S) 232.25 1158.43 -4.34+0.45 | 1.83+0.17 6.93 3.55
(R) 825.96 2501.23 -7.76+0.76 | 2.66+0.24 5.7 )

oh |8 212.31 953.22 | -457+0.46 | 1.96+0.18 5.56 3.5
(R) 754.52 2295.47 -7.63+0.77 2.65+0.25 7.59 )

RR=LC50 (R)/LC50(S) **** .(Chi?) IS aupe dad *** adiall ADLl 1(R) ** (il ADLI 1(S)*

Probst

/4

Log of con

(F <E ¢ D) 4aal) aally (C B ¢ A)dysiall ADlad) (g Ul LS Bagal Gl Bl janll dpand) jlasd) Jagh 1(1) S
.chlorpyrifos s Wgilalea (e delu (72 48 24) 2

(373.63 ¢393.69 ¢466.32) (S) &) AVl ASL clill S L Cro At o (2) san 8 5l ) coniaf

(375134 <4080.91) (R) dulial) aDlull LSl cliydl )5S L Cop ey (4.85 <5.03 «8.68) X2 dads Jke

il LCsp Aad il Laty ¢ Vil o delu (72 48 24) vy (4.15 4.46 5.93) X? ad; Jfale (3424.69

LCs0 e 5 (9.61 <9.03 <7.34) X? 4ai 5 Jicls (382.34 403.57 483.51) (S) LSl dyyeaall ADLL il

(48 (24) 32 (5.88 (5.81 5.54) X? daiis J/ile (3425.08 (3773.42 (4288.44) (R)ASladl ddinll AL Y
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i o ol egsine (AT dsmp pre o J 1305 Ddganll Aadll e BT sl X2 dad culSy sl e dele (72
il sSally b Dyl AP (pe ST Alial) ADL L Crp dad <ilS Lo guspall Ll abies of poany e dpand)
DsSA b g el Taila il G LCs0 dai o (e pi)ll e Asyliie iyl AL 3 sSilly & LCap o8
al Cigpmall ey S Danslond (oSl dblie Y pan S (138 gy cddiall DL dailly Y IS
Aaglial) Jane iy (1995canall yeg aal) 2e) Lhi 2 Jn amall e 8] daeS ) alinl WS Bydall 03 3 LS
il ey Y Adaal) DL of aady (U (8.95 ¢9.35 ¢8.86 ) 5 sl cildyll (9.16 <9.52 8.75) RR
o) e ld @855 (RR > 6.5) Eus chlorpyrifos auall (ultra vigor tolerance) Tan ailh Jaas gl el
52520 ALl il yull chlorpyrifos el deslie asa cafl s3I (Reyes et al., 2015) duh ge Liad (3815 1385 (2014
(C B (A) Gl ,s<ull iyl duad) ADL dpacd) ot e o (2) JS80 (e Landly L Ll Algs b L) LS
(F E (D) aleall iDL Gpacd) bod ao o il OIS sl e Aol (72 48 24) 20 (2.18 <2.06 <2.03)
Ayl ADLA Gaacdl Jad Jue o (B) Sl (e LanDls Leiy (sl e Aol (72 €48 24) 22 (3.90 <3.84 (3.70)
e bt e e gl OIS (sl Sle dela (72 48 <24) aa (2.26 ¢2.19 ¢2.17) o ALl SLY) il
O Aial ADLA Gailas of e Ju Lo 1 o sl e delu (72 <48 24) aa (3.51 (3.84 4.09) ddiall AL
o G el iy Laalad ST ADL) cilS LS ST dpecd) bad e S LSy dpddl) ADL (puilad e S
goana b bl OIS A s i oF (e Ju 1305 Lains SPSS zalipn asensall duaud) bad IS 85 S
Lo a1 Ll ddd) S ) hydial) peen ) AN dall 2085 Leniieadll 23U L Aliae Ailly YL
Lyl 5 Lyl Gabldl A e chlorpyrifos aue 5ib 40w of e dashall @ls e Jaadliy &l ol 4Y)

‘24) My daglial) Jarag (4\95" uinl.'\!) L) g Ol Baga il (LCgo) %90 4 (LC50) %50 J AL sy :(2) Jeaad)
.chlorpyrifos s dlaleall (0 4l (72 48

B pdald) (uia L Cso LC_go . df‘
Insect i () (mg.liter TG Slope “-43‘::31
gender h (a)+SE (b)£SE RR
Male (S)* 466.32 1986.79 -5.43+0.69 | 2.03+0.24 | 8.68 8.75
24h Male (R)** 4080.91 9055.94 | -13.36x1.32 | 3.70+0.36 | 5.93
Female (S) 483.51 1878.51 -5.83+0.69 | 2.17+0.23 | 7.34 8.86
Female (R) 4288.44 8809.09 | -14.89+1.43 | 4.09+0.39 | 5.54
Male (S) 393.69 1643.31 -5.3520.67 | 2.06+0.24 | 5.03 9.5
43h Male (R) 3751.34 8075.32 | -13.75+1.33 | 3.84+0.36 | 4.46 )
Female (S) 403.57 1547.30 -5.72+0.66 | 2.19+0.23 | 9.03 9.35
Female (R) 3773.42 8136.41 | -13.73+1.33 | 3.84+0.36 | 5.81 )
72 h Male (S) 373.63 1444.09 -5.61+0.69 | 2.18+0.24 | 4.85 9.16
Male (R) 3424.69 7287.53 | -13.81+1.34 | 3.90+0.37 | 4.15 )
Female (S) 382.34 1410.51 -5.83+0.67 | 2.26+0.26 | 9.61 8.95
Female (R) 3425.08 7932.97 | -12.41+1.24 | 3.51+0.34 | 5.88 '

RR=LCs (R)/LCs0(S) ™™ .(Chi?) (!S gupe dad ™™ Alial) ADL :(R) ™ cduyiall ADL 1(S)”
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Probat

77

Log of con

<E « D) 4aal) ALudly (C B ¢ A) dupmiall A (Uil el Bagal Aislial) cildyal) ) oSM dpand) jlaai) Jaghad 1(2) J<&l)
.chlorpyrifosasa: Wgilales (e delu (72 48 24) 2 (F

Prot

7 W/

Log of con

(F <E D) &daal) Audly (C B (A) dypdall Al (i) jLab 53980 AiSlud) il ) LY dracad) jlasd) Jaghad :(3) J<ad)
chlorpyrifos swa lgilslas e debu (72 48 24)

«307.27 <404.02) (S) doyeial) DL ualsll 85l janll 563 LCop dadd of (3) Jsaa 8 5lsl zibull casasl
«2685.38) (R) auliall ADLll ualall 85l yeall €3 L Cso 4aiis (4.44 <5.59 «4.44) X? dad 5 J/ale (282.61
LCso dad il Latw ¢ sl e dels (72 ¢48 <24) 22 (2.35 5.16 <9.46) X? dady J/ale (2205.99 <2368.18
(1.94 <2.66 9.77) X dadiy J/3le (266.14 <298.59 403.05) (S) dupiall ADLll ualall Bull yeall LY
24) 3x3 (7.45 <6.81¢5.06) X? dady J/ale (2108.99 <2437.67 2782.47 )(R) dleall DLl &Y LCso dadds
i of 6l cgsine s asmg aae e Ju 13s Adgaal) Aadl) (e Ji dpendd) G g dad i€y Aol (72 <48
(7.92 ¢8.16 ¢6.9) 5 ,sSA clayull (7.8 ¢7.7 ¢6.64 ) RR daslaall Jane alig daguapall Talaill alaies ol poans 3o dacd
(RR > 6.5) cus chlorpyrifos sl fas 35 Jaad Lol maal cliyll sy LY deal) ADL o Jaadly (il
B (A) (S) dpiall ADLA Gualall By seall e Lnad) Jad e o (4) JSEN e 2aal (2014 (2D (385
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24) 33 (3.96 (3.83 (3.54) (F <E (D) duliall DLl oS3 Liand) had Jse (po sl oIS (2,12 <2.04 <2.27) (C
(S) Apiall ADLA Gualall 85l jeall LY dnendl ot die o (5) JSAY (g0 2aals Lt il e delu (72 48
Sl e delu (72 48 24) 22 (3 (3.15 ¢3.32) ddiall ADL duand) Jad e (e el (1S(2.02 ¢1.94 ¢1.81)
sendl @l b Laslaal Jaee dad Sy il ADLA) Guilad e ST OIS Blind) AL Gl of ey e Ve

e AT AL iyl ) Al) dee of e Ju 1aag 2L cliyll b Lgie QB Gualad] 85

(JJS.\ chl) ay Dl Bagal ALl e waldd) ‘.’é)“-m axdl (LCgo) %90 5 (LC50) %50 J ALE as) (3) Jgaad)
.chlorpyrifos e dalaall (e delu (72 48 24) s dagliall Jarag

2023 et / J9¥) G 4US 417405 2(6) 10 Lo/l Eganll 4y peadl Unal) -9 305 ltas g

Bdal) uia

Insect . ’

S (mg. literY) | (mag.liter?) |r(‘:)3£%e£t

Male (S)* | 404.02 1478.02 | -5.93+0.73 | 2.27+0.26 | 4.44 6.64
oap | Male (R)** | 2685.38 6172.12 | -12.15+1.16 | 3.54+0.33 | 9.46 ‘

Female (S) |  403.05 2053.96 | -4.72+0.58 | 1.81+0.2 | 9.77 69

Female (R) | 2782.47 6763.46 | -11.44+1.10 | 3.32+0.31 | 5.06 :

Male (S) 307.27 1305.24 | -5.07+0.64 | 2.04+0.23 | 5.59 . e
4gh | Male(R) | 2368.18 5112.02 | -12.94+1.22 | 3.83+0.35 | 5.16 :

Female (S) |  298.59 1359.67 | -4.81+0.59 | 1.94+0.21 | 2.66 516

Female (R) | 2437.67 6214.40 | -10.68+1.04 | 3.15+0.30 | 6.81 '

Male (S) 282.61 1136.01 | -5.19+0.65 | 2.12+0.23 | 4.44 .8

Male (R) | 2205.99 4642.02 | -13.26+1.26 | 3.96+0.37 | 2.35 :
72h [ Female (S) | 266.14 1143.23 | -4.91+0.6 | 2.02+0.21 | 1.94

Female (R) | 2108.99 5633.81 -9.98+1 3+0.29 | 7.45 792

ADad) 5 (C B ¢ A) dpiall ANl g lil) JLaS 5gal AUl 5 ualdl) (Bl sand) oA o) Lacall Jashad :(4) S

RR=LC50 (R)/LC50(S) **** .(Chi?) S gy dad *** (Aial) ADL) 3(R) ** (sl aDLI :(S)*

Probat

Log of con

.chlorpyrifos s Wgilalea (e delu (72 48 24) 3 (F <E ¢ D) 4uaal)
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S
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.148
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Bou Hamdan et al- Syrian Journal of Agricultural Research — SJAR 10(6): 405-417 December



415

2023 _pad / J9¥ G US 417405 2(6) 10 Lo L il ganll 4y genl) Unalf -9 AT g Gltan

AuslaBY ) alll e Al Alsa . o)sgud) Aladlae g 4gudis o Ul i) Gl et 23 - (2006) Sama Chasss el
424-397 :(2)22 .duglall
el 2alall " el AadlKag Slanall 8 sl GlalaiY) L (1995) aabyl 2ese camall e csaia Glu) caesll e

c0a 604 .yl Appall Sl L yeas el 200 (S ghadl) "JelSid) oSally

Boivin, T.; C. Chabert d’Hieres; J.C. Bouvier; D. Beslay; and B. Sauphanor (2001). Pleiotropy of
insecticide resistance in the codling moth, Cydia pomonella (L). Entomol Exp Appl. 99:381—
386.

Bosch, D.; M. A. Rodriguez; and J. Avilla (2018). Monitoring resistance of Cydia pomonella (L.)
Spanish field populations to new chemical insecticides and the mechanisms involved. Pest
management science. 74(4): 933-943.

Bush, M. R.; Y. A. Abdel-All; and G. C. Rock (1993). Parathion resistance and esterase activity in
codling moth (Lepidoptera: Tortricidae) from North Carolina. Journal of Economic
Entomology. 86(3): 660-666.

Dunley, J. E.; and S. C. Welter (2000). Correlated Insecticide Cross-Resistance in Azinphosmethyl
Resistant Codling Moth (Lepidoptera: Tortricidae). Journal of Economic Entomology. 93(3):
955-962.

Dyck, V. A. (2010). Rearing codling moth for the sterile insect technique. FAO Plant Production and
Protection Paper. Pp197.

Finney, D.J., Ed. 1952. Probit Analysis. Cambridge University Press, England. 318 pp.

Fukova, I; L.G. Neven; N.M. Barcenas; N.A. Gund; M. Dalikova; and F. Marec (2009). Rapid
assessment of the sex of codling moth Cydia pomonella (Linnaeus) (Lepidoptera: Tortricidae)
eggs and larvae. Journal Applied Entomology. 133: 249-261.

Isci, M.; and R. Ay (2017). Determination of resistance and resistance mechanisms to thiacloprid in
Cydia pomonella L. (Lepidoptera: Tortricidae) populations collected from apple orchards in
Isparta Province, Turkey. Crop Protection. 91: 82—88.

Knight, A. L.; J. F. Brunner; and D. Alston (1994). Survey of azinphosmethyl resistance in codling
moth (Lepidoptera: Tortricidae) in Washington and Utah. Journal of Economic
Entomology. 87(2): 285-292.

Kuyulu, A.; and G. E. N. C. Hanife (2019). Biology and Laboratory Rearing of Codling Moth, Cydia
pomonella (L.)(Lepidoptera: Tortricidae) on Its Natural Host “Green Immature Apple” Malus
domestica (Borkh)(Rosales: Rosaceae). Tiirk Tarim ve Doga Bilimleri Dergisi. 6(3): 546-556.

Pajac, |.; B. Bari¢; K. M. Mikac; and I. Peji¢ (2012). New insights into the biology and ecology of
Cydia pomonella from apple orchards in Croatia. Bulletin of Insectology. 65(2): 185-193.

Parra Morales, L. B.; R. A. Alzogaray; L.Cichon; S. Garrido; J. Solefio; and C. M. Montagna (2016).
Effects of chlorpyrifos on enzymatic systems of Cydia pomonella (Lepidoptera: Tortricidae)
adults. Insect Science. 24(3): 455-466.

Pasquier, D.; and P. J. Charmillot (2004). Effectiveness of twelve insecticides applied topically to
diapausing larvae of the codling moth, Cydia pomonella L. Pest Management Science:
formerly Pesticide Science. 60(3): 305-308.

Reyes, M.; P. Franck; P. J. Charmillot; C. loriatti; J. Olivares; E. Pasqualini; and B. Sauphanor
(2007). Diversity of insecticide resistance mechanisms and spectrum in European populations
of the codling moth, Cydia pomonella. Pest Management Science: formerly Pesticide Science.
63(9): 890-902.

Bou Hamdan et al- Syrian Journal of Agricultural Research — SJAR 10(6): 405-417 December



416

2023 _pacsd / J9¥) G 4lS 417405 2(6) 10 Lo Ll Eganll 4y geal) Unalf -9 AT 9 Gltan

Reyes, M.; and B. Sauphanor (2008). Resistance monitoring in codling moth: a need for
standardization. Pest Manag. Sci. 64: 945-953.

Reyes, M.; W. Barros-Parada; C. C. Ramirez; and E. Fuentes-Contreras (2015). Organophosphate
Resistance and its Main Mechanism in Populations of Codling Moth (Lepidoptera:
Tortricidae) from Central Chile. Journal of Economic Entomology. 108(1): 277-285.

Rodriguez, M. A.; T. Marques; D. Bosch; and J. Avilla (2011). Assessment of insecticide resistance
in eggs and neonate larvae of Cydia pomonella (Lepidoptera: Tortricidae). Pesticide
Biochemistry and Physiology. 100(2): 151-159.

Sauphanor, B.; J. C. Bouvier; and V. Brosse (1998a). Spectrum of insecticide resistance in Cydia
pomonella (Lepidoptera: Tortricidae) in Southeastern Franc. Journal of Economi
Entomology. 91(6): 1225-1231.

Sauphanor; B.; V. Brosse; C. Monier; and J. C. Bouvier (1998b). Differential ovicidal and larvicidal
resistance to benzoylureas in the codling moth, Cydia pomonella. Entomologia
Experimentalis et Applicata. 88(3): 247-253.

Tasca, A. L., Clematis, D., Panizza, M., Vitolo, S., and Puccini, M. (2020). Chlorpyrifos removal:
Nb/boron-doped diamond anode coupled with solid polymer electrolyte and ultrasound
irradiation. Journal of Environmental Health Science and Engineering. 18(2): 1391-1399.

Thaler R.; A. Brandstatter, A. Meraner, M. Chabicovski, W. Parson, R. Zelger, J. Dalla Via, R.
Dallinger (2008). Molecular phylogenyand population structure of the codling moth (Cydia
pomonella) in Central Europe: Il. AFLP analysis refl ects human-aided local adaptation of a
global pest species. Molecular Phylogenetics and Evolution. 48(4): 838-849.

Voudouris, C. C.; B. Sauphanor; P. Franck; M. Reyes; Z. Mamuris; J. A. Tsitsipis; and J. T.
Margaritopoulos (2011). Insecticide resistance status of the codling moth Cydia pomonella
(Lepidoptera: Tortricidae) from Greece. Pesticide Biochemistry and Physiology. 100(3): 229-
238.

Vreysen, M. J. B.; J. E. Carpenter; and F. Marec (2010). Improvement of the sterile insect technique
for codling moth Cydia pomonella (Linnaeus) (Lepidoptera Tortricidae) to facilitate
expansion of field application. Journal of Applied Entomology. 134(3): 165-181.

Welter, S. C.; L. Varela; and R. Freeman (1991). Codling moth resistance to azinphosmethyl in
California. Resist. Pest Manag. Newslett. 3: 1-12.

Bou Hamdan et al- Syrian Journal of Agricultural Research — SJAR 10(6): 405-417 December



417 2023 _acet / J9¥) GslS 417405 2(6) 10 L L il Eganlt 4y gead) Uaalf -9 439 ldas g

Resistance of Codling Moth, Cydia pomonella (L.) to
Insecticide Chlorpyrifos-Ethyl in Al-Suwayda Governorate,
Syria

Rami Bou Hamdan™ ® Wajeh Kassis @ and Mazen Bufaur @
(1). As-Suwayda Research Center, General Commission for Scientific Agricultural
Research (GCSAR), Damascus, Syria.
(2). Department of Plant Protection, College of Agriculture, Damascus University,
Syria.
(*Corresponding author: Rami Bou Hamdan. E-Mail: ramy.alswaida@gmail.com ).

Received:14/06/2022  Accepted: 2/10/2022

Abstract:

The study was conducted in 2019 at As-Suwayda Research Center in As-
Suwayda governorate /Syria, to study the susceptibility of the codling moth
Cydia pomonella to the Chlorpyrifos pesticide. The results shows that the
Third-instar larvae of Cydia pomonella has developed a vigor tolerance to
chlorpyrifos, and reached a resistance rate (RR) was (3.53, 3.55, 3.55) after
(24, 48, 72) hours, respectively. The diapaused larvae of the codling moth
(males and females) developed ultra vigor tolerance to chlorpyrifos, the
resistance rate was (8.75, 9.52, 9.16) for male larvae and (8.86, 9.35, 8.95)
for females after (24, 48, 72) hours, respectively, while ultra vigor tolerance
was observed in the non-diapausing fifth-instar larvae, the resistance rate was
(6.64, 7.7, 7.8) for males and (6.9, 8.16, 7.92) for females after (24, 48, 72)
hours, respectively. We noted that the resistance rate of female larvae was
higher than males, and the resistance rate of males and females of diapaused
larvae was higher than third and non-diapausing fifth-instar larvae. Based on
the results, we noted that the different larval instars showed tolerance to
chlorpyrifos pesticide, while it didn"t reach to resistance, this calls for the
pesticide shouldn’t be used extensively on pome trees, so that tolerance didn’t
develop into resistance in the long term. In addition, the pesticide had to be
used as part of a rotation cycle with other modern pesticides.

Key words: Cydia pomonella, larval instars, insecticide resistance, vigor
tolerance, chlorpyrifos, Syria
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