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Osih cad sall AlaSe iy A e ol Jead b
Jaliall (A am oLl L Bage A8y AEpE 8 5 lasY)
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Ghall g dakially Jaadl Dl Caling ehydall jehiig ol
s 22 515 c sl daaiall
aial) dipdal) cOlilaially UGN Lo Bagd cp (38lel A
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Al 8§ paall @ha e LY kil @l Jakial)
ppiall cdlalia e hyperparasitoids dlajeall cdleliiall el
-(Rosenberg, 1934 ¢«Geiger, 1957)

Hymenoptera: ) Perilampus tristis (Mayr) Jakiall
(e Bpia 108 4 xes — (Perilampidae: Perilampinae
S AdsY) edlaladll e hyperparasitoid i) el
s Ichneumonidae luad (e ~lall L 8350 Bpda e Jakans
JilineS 30gY1 eblabinal) ool Jaliall 138 ¢l 34 Braconidae
i) LS Bagal Sy S Cppeal) Al iyl e i
O &bl 038 i (2009) zlall 4] SLal L ae (3815 138
olikidl e gl cdladl e el Jakd)
Y Jalaidl of @bl i LA, quadridentata s P. vulnerator
J8 G degnsl Aianl) qulsy Laly Biladl e Gand) g
LoDl gsill e liydl (5S35 «(Smith, 1912) el Lé 535
dilad) a3 s AS)ate (S A

e o Al Alall LS saga cliy s ) 1 IS8
Aol Oa b Aapd) Aps Q) Shoadls Slad) HLal (e Le g
ob alall ae 2018 ause s Sl a1 558 Pla dwpally
el DL e Js¥) gsal) 3 iy Ayl

Hymenoptera: ) Liotryphon caudatus Ratzoburg Jakial)
Jikic ¢8pia 11 4w aes = (Ichnumonidae: Pimplinae
A Al Ay Bdall el AaSd iyl e als
gl Jla s @ha e cdlabadl rmi VY
.(Cole & Walker, 2011)

Hymenoptera: ) Ophion luteus (Linnaeus 1758) Jakial)
e «abiia 9 4w aes = (Ichnumonidae:Ophioninae
Slo dilidl 3 Jaew Bpiall cliy o Al el
Ajg b Bya Jg¥ Bl

Bassus rufipes (Nees) Jakiall
«ayisa 5 4w aes - (Braconidae: Agathidinae
gl Ol syl dmll bl Jde iy Jedae
.(Diaconu et al., 2000)

Hymenoptera: )

Hymenoptera: ) Dibrachys cavus (Walker) Jakial)
(e «lpia 6 4 ges — (Pteromalidae: Pteromalinae
il la sagn spdal Lpdll sk o le il ek
shie o L cdlakidl e b cplal aaball as
cles il Jiliall (Boyce, 1941) e Gilsy 13ay c8pial
13 ¢l (Athanassov et al., 1997) gregarious parasitoid

Al )l 5 38 IS Ay jall g4l A ilaie 8 3 pdal) coMlilaiall 55 el By sac 5 Adliaal i) 30 ae ) 50 1 Jo
Table 1. Different sampling times and number of insect larvae and insect parasitoids in the two study areas during the study

period.

Jikial) & pdall sas
(Yo Jikil 2_,“_,) Ll LA IRNT
Number of parasitized 8 pial)
insects Number dall

Gl s

el iy

(parasitism rate %) of larvae  Generation Date of collection Sampling method
Khan Arnabeh 4 ol&

32 (37.65) 85 1 2018/5/7 - 4/19 Fruits okl
36 (50.70) 71 2 2018/6/15 - 5/28 Fruits okl
8 (46.53) 13 3 2018/9/14-6/30  Fruits Skl
23 (6.48) 355 1 2018/5/24 - 5/7 cardboard zigzag traps 458 Sl 2iliadll
80 (28.47) 281 2 2018/7/25 - 6/15 cardboard zigzag traps A 55 S Al
45 (56.25) 80 3 2019/3/15-2018/9/4  cardboard zigzag traps i g8 S Xiladll
55 (12.5) 440 1 2019/5/24 - 4/19 Fruits+ cardboard zigzag traps 4 si Sl xileadl 4 Ll
116 (32.94) 352 2 2019/7/25 - 5/28 Fruits+ cardboard zigzag traps 4w si Sl xileadll 4 Ll
53 (56.99) 93 3 2019/3/15 - 2018/6/30  Fruits+ cardboard zigzag traps 4 53 )SI 3ilaal) + Ll
Al-Harisa 4w al)

63 (36.00) 175 1 2018/5/25 - 5/11 Fruits okl
15 (20.55) 73 2 2018/9/4 - 6/25 Fruits okl
11 (25.00) 44 1 2018/6/15 - 5/28 cardboard zigzag traps A 55 S 2l
58 (31.70) 183 2 2019/3/15-2018/9/4  cardboard zigzag traps a5 Sl dladll
74 (33.79) 219 1 2018/6/15 - 5/11 Fruits+ cardboard zigzag traps i s3SI xileaal) + Ll
73 (28.51) 256 2 2019/3/13 - 2018/6/25  Fruits+ cardboard zigzag traps i siSll ailal) + Ll
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Figure 1. Number of apple codling moth larvae collected weekly from infested fruits and band traps in Khan Arnabeh and Al-
Harisa during the sampling period of the 2018 season.
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Jial) s b D) @l IS ey L Glllly JgY) cpbal) 3

(3 dsa) (gt ikl g Lspal Gikia 3 5yl i 3

Aoyl LgDUikiley Bydall asisil) skl
LIS cyiall sels dega 3 Aubll adse Gu G s (S A
WJo¥) daall DA Lpdall e liliall ALKl cufpdally dyiall
Clill (ghall culll i daa) dlia oIS Glid e el ey
COEAY 138 3sms Auball aise Gn OsSu sh 8 iy )
(ki) gsi X Auhll adse) pdall ekl glyls cadsall
5agal dLalKll clyialls A quadridentata Jaksiall () dale §)gun
Al sl e A gla B ST cdg s 2l L
g e A quadridentata e Jikay sl P. tristis Jekiiallg
«P. vulnerator <Dlakiall Lalls Auhall aBge B sl
Dibrachys s Liotryphon caudatus <Ephialtes caudatus
ek Bphall gaill AaCdl iyl e oDlikia a9 ccavus
e Ly Al itlaie b cJabinall AL Byiall ks 8
3 A gl didaie 8 L aag g3 Bassus rufipes Jiia)
e oeh dikie Jof oIS Ll syiall ALKY culydall 3l
.P. vulnerator Jakiall sa LSLul) <ol )

x dalaiall Jeliil (gyine Lab Glla oAb 4l Auhall cuy
@i b Y] ) ( pall (lo cdlakaall el Jiid
ekl AL AEY) jsels calin) @y e e LAu)al)
Chdall Bl bl ciy Gus Bpdall S deall 3 L yial
alyiall Gl e Sl cdg Al quadridentata Jaksiall ALK
Al s dakie & Jilal) 5 piall Ll

13g) ALl clyiall cajels 2@ (P, tristis Jakaiell duuslly
sl adiely (@AY gl ALK Giall jsels ae gl
e Jiliy 58 V) (gpaall il e ALISH @yial)
& L LSl K& P.ovulnerator e Jalil) sie syeels )\
.A. quadridentata e Jiaall e aile

i b Spiall o Asial) i) axe 2 Jgas o
Ay 43 gl dahie & clas ol 8 Lgie plsl 8 Al
2305 %87.5 daiy Lol didaia & Class gl 75 %100
Gy 2%87.5 duwy glgl 7 pmilid) B ek s glsiY)
Aad il us Aubl ilie G D) aag Y X2 gl
«0.05 Jlaal xe 0.11 (2-sided) dllall 4adg 4.03 Chi-Square
G Anpdall el gan b dakid) cdaay ik Y 4l
Al ilaie

SV o€ AL quadridentata Jalsiall oAbl ey
A. quadridentata <akiall culSy (Al Jahie 8 legd
«P. tristis «O. luteus <. caudatus P. vulnerator
> Perilampus tristis conkaial) i< < syimial L. caudatus
iy Aagand) dahie 8 4 Lo 43 A dihie 8 legi S
Ly oJual 3 &) gla dihie 8 2l L 535 o s
L B. rufipes Jikiall dawg dunal) dihaie 3 (Dbs Bpdall
las)s Dibrachys cavus Jakial) Ll (iS5 il ola dilaie b
A alaie

G Haal i el Jakall s cdlaal Jeaal)
i el il G ogpiall Jaliiall CDEaly (puadsall DS
Sl daall & AL quadridentata Jiksiall (%18.47) Jakill
(%22.47) Jakial) 13g] dus el el Laiy )l Al dually
Jaall dps i culSy Al dihie 3 JY) dal) b
Jilal) B ga 1 g Al A 3 JY) daal) 8 (%6.59)
il (O3S b s ) @l Gl dadl 8 (%13.98)
(%10.10) dual) Zikie B el 3 Jiliall Jalall dos
st @il ale UG WP, tristis Jakaiad) e gadab eV 1
&l Bassus rufipes Jilsiall lacls) cDlakial ey Jakal)
diladly ¢ Sllly Jg¥) cpball (8 ikl cas sde gl
iy o= La A dall 4 eda (53 Dibrachys cavus
b lee S daal) & ef Al i dilaie B (- gsall @bl

2018 s 5l s 3 JSIA Ayl 5 4 A Ayl i (b Lgbausi 5 A piall Ukl ALS a5 il 12 J g
Table 2. Analysis of the presence of insect parasitoids and parasitism rate in the study areas Khan Arnabeh and Al-Harisa

during the 2018 season.

Region 4ikial)
d fida Ay o) A ga JEay)
Conclusion gy Total Al-Harisa Khan Arnabeh Test
dabiall il clua 87.5 87.5 100 4.03 S @
Positive regional effect Chi-Square
el yiliaap Y 12.5 12.5 0 0.11 4 sinall

Negative regional effect

Significance (2-sided)
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2018 Al ,all 5 58 JNA Al jall oad e A Al jlaisa ey e Jabaill 4y il dandl) 3 Jgan
Table 3. Parasitism rate of codling moth at the two study sites during the 2018 season.

. ey . s
No. of larvae (% of parasitism) (%o Jikill ) Lgale Aldlaial) <l pl) ase oy
£ saxall No. of
Total Liotryphon  Ephialtes  Dibrachys  Ophion Bassus Pristomerus Perilampus  Ascogaster  larvae dad
Khan Arnaba 4s)) gla
40 1 2 0 1 2 1 4 29 440 1
(9.09) (0.23) (0.45) (0.23) (0.45) (0.23) (0.91) (6.59)
138 4 10 0 3 2 12 42 65 352 2
(39.20) (1.14) (2.84) (0.85) (0.57) (3.69) (11.93) (18.47)
44 2 10 3 2 1 3 11 12 93 3
(47.31) (2.15) (10.75) (3.22) (2.15) (1.07) (3.22) (11.83) (13.98)
Mean Jow siall 7 22 3 6 5 16 57 106 885 &‘QA.&A-“
74 Sub-total
(31.87)
El-Harisa & all
79 2 5 3 2 3 24 40 178 1
(44.38) (1.12) (2.80) (1.68) (1.12) (1.68) (13.48) (22.47)
68 2 8 0 1 0 27 30 297 2
(22.89) (0.67) (2.69) (0.33) (9.09) (10.10)
Mean daus sial) 4 13 3 3 3 51 70 475 £ sanall
735 Sub-total
(33.64)
369 11 35 6 9 20 108 177 1360 alall £ ganall
27.13 Total
Ao ds ) il il Al Lgins Gyl oS Al Lty SRl dgial) dpuut)

Sl Ll e desenall @l e Jilall A culS dawjal)
Aapaial) dgiQll Sladll diylas deganall Gl po (gpine B)liss
305 cJilall Byaall SN Jall dply e Calily (JsY) Jal
DL (e deganall @l e Jakill Jame of G e gl
Js¥) daally il ola dakaie (& Sy JgY) culiall el ol
Cliydl dpally Jabaill o (& G) dlid (S ol cAuwyal) dahaid]
Vs A<l Slad) (e desana) iy dly LA (e desandl)
@l Lay el ola ddlaie Gl Jiall gl ) Jas
A e Ao slad) (e degeadd) clipdl e Jalall daus
dihia (A spiall (SGI daall (goine Glisy LN (o desanal
Ayl

Cliy e Jakall dugiall dadl) il Al ols dakie i
gl sladl @iy ey %37.56 I dall L)
iy Jlo daall Lgiall dpall colS 6 il g «%6.48
S Ll %2847 dng Sl dladl @iy Jes %50.7 Ll
ol @iy e Jaall Lgid) Al colSs dal dal)
(2 JS8) %56.52 slad)l iy ey %61.53

Cliy Glo Jiall Ll Aol cilS Ll b
Sladll dayyhy deganaly %36 Ll (e desenall JoY1 Jaal)
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Adaiall AL S lal L 5agy Bpda o Jadal) Cas cuhial
A pead) diph (DAl aalsl) ddlid) 8 el Dl
dahie 8 %31.87 pdall AN Jua¥) o Jabill Ao aigie
O Gsine (Bl (4939 cdwys dakaia S %33.64 OISy il ola
Gliyll Ao Jakill Janas S5 %S5 Jlain) (g5iue die Gplangial)
S @lipll %27.34 5 %37.76 dladl il (e Caes A
O e QU ISy el dng Sl Sladl ddph Ciees
o Janll Al Ll davgie o )l @) iy pand) ke
Jiall lavgie el IS G AV dis e Al s dddaie
Ly« SE il 8 %39.20 5 i) Jall 3 (%47.31)
dabie b dusSen il ol Ly L JgY) deall 3 (%9.09)
(%44.38) Js¥) il b ks Lo el cilS Cum dnal)
(3 Jsx) (%22.89) Sl Jaal) i S
LSl badl o LA ) aeadl diyk o A ()
By Cos Al ahie (8 digiee il Haall ding (daaia)
DL e e sand) @lil) e Jaball dsgia) dpl) 8 Do)
Oi dihie b Ang Sl Shad) dayhy degenall il e
el Ll e degaad) cliyd) e Jalal) A culS s oA
capdall Silly Jg¥1 Cubiall g KU Sladll (e deganall b (he
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& e Jo¥) daall ohyla 358 & Bhall Lay (ala 3
(4 U<8) Gty S )

Ol Bl sl 8 (elysad) Al Bl i L
s Lasy 95 UV daall (ks 58 ilSy 2018 amse Dia
s Ting oy 55 SIS ) S il Olake 558 00
8 e Joll el b 558 B el dap (i
(5 JS8) S dadl e

lowest of maximum  Highest of maximum
temperature

Lowest of minimum  Highest of minimum

a}"‘ﬂ'ﬁ'.ﬁ" JP“J"JE l—a-l_i’ l—a:_,jr

il Al 4 daad) SN Gl U0 S e

third second first third second first
generation generation generation generation  generation generation

)LA:S 3393 3)-\:&3 dLJAS[ Ls)suahj L).‘:J\ 3)\);“ U'_Il;)d 4 ds.dl
oA 5 jlayill b A i Gla dilaie 8 2l (lieg 8 2EDE) ~La)

2018 g se
Figure 4. Maximum and minimum temperatures for three
codling moth generations in the apple orchard at Khan
Arnabeh during 2018.
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Figure 2. Parasitism rate in the codling moth generations
(1-3) in fruits (F) and band traps (B) at Khan Arnabeh. Bars
with the same letters are not significantly different at
P=0.05.
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Figure 3. Parasitism rate in the codling moth generations
(1-2) in fruits (F) and band traps (B) at Al-Harisa.

@ G B s ae IS LR g il iy

(4 Js22) gead) Syl Dl elldy Jaball s
o bib aaal Akl b 4 Jes 4 WY s
Bls 533 Lope il 13ay cduhll ahie 8 Jabil) Jaes
Wl Jld sags of Auhall ey WS .(Maalouly et al., 2013)
AN 2018 awge A i dilaie b # ) Gl b @l
B eels ) @l Chall & dxiipall Blal sy o) Jls
72 skl Js¥) daall ol 858 culS Al gla Qs (3 Jlal
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Apge Ggin o(slugal) dujall dzkie A cplals o(5hdll)
& & Al viladly cbadl LA (reall gl aladiuly
Wl La 53s) (e Aeslsidll lshY) aaan Lad Zuhall ode
Apdall coladaiall daa 2 Lsassall cdlabiadl e IS Al
i) 3 s Gl Gl Ay yre Ahie IS 8 el Javas
shie 8 spiall Jlal sae CBEAY Dl Jakil) Gy Sadaal
Ghie 4 Sbay ol ola ddlie 8 sl 28 au)
oikidl - de o Jiay gl dilie paad S Al
53 A j% Ly lag « P.ovulnerators A. quadridentata
Al ilaia b gpdall b culial) fSanll b AdsY) colball
DLl e desenall Bpiall ciliy e Jadal) Jaee off glall iy
Slead) Ayl degandl iyl e Jaall Jare o el oIS
dikaia & Hdall Sy Jo¥) cubiall bisine (IS B)lally gl
Al Wdwal) dilie 8 spdall JoV) Jaally il ola
ol 4 s dalaie b 05K 3 dai lly Gl il Sy
e Jakil) Jaa OIS 38 dlly e Sl ey Lisina G (S
08 Gine Blhyy el 05l Slaal) dayhy degenal ildyl)
& S daall Lladl LAl (e deganal) @lipll Jaball Jaee
L o o ot cdlalaiall o ) a5e 1305 Al didaie
c2axill Llals 3l e leadl e 1Se (A Basasall Wl e
.(Maalouly et al., 2013) Tl i L aa Gils 2ag

Aapaial) g Sl Yiladl) 8 P, tristis Jakiall 430S cwil
Gl b e lee ol dn)l s dahie b gyaall B Jal
Jiliall Ayl jaell (DAY @lldy ciliad) LA (e deganal)
dumiy Jilsiall o ey 2y (P, tristis ade Jilsy 3 1Y)
oulY) clidnd) @l desmdl e e Jakal)
el 5 Lo ae 38l5 )35 A, quadridentata s P. vulnerator
.(Athanassov et al., 1997)

Table 4. Effect of collection method on parasitism rate.

Ol 3sn () el Gl 3 Al plal @las )

O s celugud) Abdlae 8 L) dihie b oL gydall
Jal) ki Zilaial) 3 Gl Jon shity e ¥ (@l goandl)
2 pe i ) o3 3ylariall Asilae b 4 Gla dahaie
o Haall Jlal &6 35a5 dali e (20100 (03 aT5 i)
sabe dihie  Bdall ulay (goud) dalull 3 ey, dahis
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Figure 6. Average maximum and minimum temperatures
and daily average temperature in the two study areas during
the 2018 season.

Jual s 3 T3l el mhaw o gl D o bl oy
65 Al Al dahie B Sla Haall GI€ i 3pdall
SV Al ola dabie b Jlal 3D ¢ el mla ge ie 1500
D o3 Lo e 40l il sdag ¢ padl Sl 1008 e pdis
Sy adl mhans e g s B 8 dale 5)50m9 .(2010D) 05315
oad) Bdall Jual s b el kil DU gl
.(2016b «cy5 315

o Jabn A dpdall i) pass Al o2
ag) ols dahie & BEN Jual el Ld sae e

Ll 2 il Al 8 el A S L 4 Jg2a

% Jakaill 4 gial) dsuadl)
S s JLEA) % Parasitism Generation ) A4y 4k dihial)
Chi-square tests 3 2 1 Collection method Site
Chi-Square (Chi?) = 6.92 61.53 50.70 36.56 Fruits kil il ga
signification (2-sided)=0.052 56.25 28.47 6.48 Traps 21l Khan Arnabeh
Chi-Square (Chi?) = 6.30 0.00 2.55 36.00 Fruits okl Ay sl
signification (2-sided)= 0.047 0.00 31.70 25.00 Traps Aladll El-Harisa
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Hiall sl sl djen o Jiliiall 1a Chaa Y el
Clidia 45 e Al gl o dilall o LgslSas «Jilad
.(Maalouly et al., 2013) lls i Lo xe 385 2ag daial)

Labie Jalil o colS 38 (il adinall sl DA
35 Jiball dagie Ao lef il Al aBge O gl O
okl sy Auall i MS 8 Al quadridentata Jalsial
& o=ls ¢l A quadridentata Jikill of (1968) Frilli
hdall e e Lo Zlall Ll 839 S Juady Cua Jabail)
shll 3gny Jikiiell ALlSH ARY) 3Bl BEIslly Gl
o pee M5 o lends Bl (A (L) dl) e canliadl
Jiliall o (gl Al adge b 2 Lal) L 5asal Jabaiall Jaais
e 135 Auball el B dall o Gavadill (e legi ekl
22 oe S chiall 5y 4 dacadid) clibid) Ll )
¢Godfray et al., 1995 ¢Elzinga et al., 2007) iaaidll
LlgY) el axe K ale (i «(Stefanescu et al., 2012
sl cdlalial axe IS cuwall B s Lea ST AN A B
BY LSNP TYRPE S B N B SUVISE R WP
bl 8 G pial) el adine b aall mha oo g lsY)
Randall, ¢Kato, 1996) lalu i L ge 3l 138y ¢(yfing 2dl)
.(1982

anssall Aoy (e Ayl 5538 (IS Lpdal) cDlabiall el
Oy ¢cnlal) 138 Ajaay paudi (A dgra dlia CalSy canles )
P Lpdall clakiall sk AKalin Auhy (B Lisea s
letal xe V) st Ko ¥ Lpdall cdlabidl oY (ool
QI ) o ) e clidas 38 ()68 o Ly AlalS 55a8
LSaalinng Gl wanil daae iy 6 cilie 330 Al oda 8
B b Alae cilie 3] & Cus (OIS )8 colibial) gk
—_anll Jilsie <A, quadridentata Jikiad) duhyal ¢ and) aiag
diendll dmyall el dadl asll g Gl ol
i Alayd) o2 8 Baall o Jebm ) el yaas
las eda D) glgl (mes sk o -Ephialtes caudatus
Jual Jals of LS @l <y 8 laaaas & slay ((Jilall Ja
Lgra ) @il (sl 3) Auf ols dabie b daling 5pdal)
Ol ae Aasall Ol ok ASialins Al 8 Aall

235 salaef il sMllg P, tristis sl Jiliial) agag (oo
okl Aol (alesl ) Auball adse (8 AT i O
Gle Ay gdall 3y 8 P. vulnerator 5 A. quadridentata
dhie b aall W) Jall 3 Lilgs P.ovulnerator Jakidl

S paall e dliadl cdlidad) plgl bl
it L ae Gl My piall s Ll aige il
o Cpdsa (A c_u_);\ S dulall & Maalouly et al., 2013
o Luhall caiy Gas (Gotheron s Montfavet) Luij (3yd Gasia
e b Bdall cliy Lo Jidaw cdliladl e glsl @
«P. tristisy P. vulnerator ¢A. quadridentata :as du)l
by AL el cinag el cBkadl e @1 glsf Ay
ob 25 Lay «Montfavet sl Gotheron duball (e aaly adse
«Montfavet & L cuag D. cavusy B. rufipes <lakial)
ol -Gotheron & L# sy M. rudibunduss H. pallidus
abia e Jalany Jiliie g8 A quadridentata  Jaliial)
P. vulnerator (plakiall ol celly 0 (uSall ey <Tortricidde
lidya 45 salad) @lyial) e ddide glel aales P tristis s
.(Rosenberg, 1934) (Lepidoptera) dxiaY!
Bl Gl ) sl on el G Cus o
Gluhy ) zliag psasadl 13 Jhle gle dlauall el
(Geel S Wl gl gyad) O Lnsloy o Fiee
dilidl ol el deagll & ) bl cay s
G a5 Haall Lanll sk 2gn ol aag A, quadridentata
(il sy E. caudata Jisid)l o)) WS (Jakail) dilee fan laaie
o o L @il 13 L seill ALaSal) 38, ek 8pdal) Sgag
sl dyme o (ol Legh ) a5 lall Bpdally oyl
bl e 58 Ll Cun (Bl il gl
Basll sk Algy 8 (ecdysteroids) lugyfSyl S5
.(Reed-Larsen & Brown, 1990) il

Gl e Jakn Lpdall edlakidl o dull sda <
3 ALIS @hial lhe G A il ol b Jas
Glo L Lo e gl oda @8ty (oSl sk G e Al
-(Rosenberg, 1934 <Geiger, 1957 ¢Diaconu et al., 2000)
Gl 2 jabe cig P otristis Jiliall ALISY AAY1 el
A. quadridentata) alile OIS Luga Ul L 3agal ALl 58 )
daksidl sk of ) eds 1y (P, vulnerator
gy cdlaladl e ) Seea  adas P.otristis
Jakadl ol jsels sl o) .(Maalouly et al., 2013)
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Abstract

Al-Halbouni, R., A. Bashir and G. Ibrahim. 2020. Temporal dynamics of the codling moth and its parasitoids at two
different regions in southern Syria. Arab Journal of Plant Protection, 38(3): 217-231.

The dynamics of the apple codling moth, Cydia pomonella Linnaeus (Lepidoptera: Tortricidae) community and its parasitoids were
studied in two areas known for apples cultivation in southern Syria, Khan Arnabeh (Quneitra Governorate) and Al-Harisa (Sweida
governorate), located at different altitudes. The synchrony of emergence between the insect parasitoids and its preferred host stage is
essential for developing an effective biological control strategy for the insect in the two study areas. The number of generations of the insect
differed according to the study site, as the insect had three generations in Khan Arnabeh region, and two generations in Al-Harisa area. The
parasitoids that parasitize the different stages of the apple codling moth and the parasitism rate were evaluated by collecting apple fruits
infested with insect larvae, and advanced larval samples were collected using cardboard zigzag traps that were installed in early June before
the migration of the mature larvae to the bark fissures for pupation. In this study, 8 species of parasitoids were recorded on Cydia pomonella
in the two study sites, of which 8 species were found in Khan Arnabeh area with 100% parastism, and 7 species were found in the Al-Harisa
area with 87.5% parasitism, and 7 species found in both areas with 87.5% parasitism. The relationship between the collection method (from
fruits or cartoon zigzag traps) and the insect generation was significant in the two study areas, results showed a difference in the parasitism
rate on the larvae collected from fruits and on the larvae collected by the cartoon traps. The parasitoid Ascogaster quadridentata Wesmeal
(Hymenoptera: Braconidae) was an effective parasitoid in the management of the apple codling moth in the two study areas (Khan Arnabah
and AL-Harisa) in southern Syria, due to the presence of a fairly high parasitism rate, even early in the season when pest control is most
efficient. However, the secondary parasite, Perilampus tristis (Mayr) (Hymenoptera: Perilampidae) limited the activity of A. quadridentata
in the two study areas. Results also showed that the parasitoid A. quadridentata was found during the egg stage of the insect, which is the
period when the parasitism process begins, and that the parasitoid Ephialtes caudatus Ratzeburg was found during the fully developed larval
stage of the insect. This compatability between these two parasitoids and the host insect was due to their ability to identify the physiological
status of the host insect, to estimate changes in the concentration of the ecdysteroids at the end of the host insect's development.

Keywords: Codling moth, Cydia pomonella Linnaeus, parasitoids, population dynamics, Syria.
Corresponding author: Abdelnabi Bashir, Plant Protection Department, Faculty of Agriculture, Damascus University, Syria,
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