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Abstract

Semiochemicals play a key role on host selection of parasitoids. Responses of parasitoid wasp, Ha-
brobracon hebetor (Say), to volatiles emitted from Ectomyelois ceratoniae Zeller larva, pomegranate
as its host plant and herbivorous induced plant volatiles (HIPVs) were investigated using a Y -shaped
olfactometer. The results showed that the last larval instar of E. ceratoniae, its feces, the mechanically
damaged pomegranates and the infested pomegranates by larva were attractive for the parasitoid wasp.
The volatiles of E. ceratoniae larvae and its feces were extracted by solid phase micro-extraction and
then identified by GC-MS. Respectively, 40 and 45 components were identified in headspaces of the
last larval instar of E. ceratoniae and its feces. The major identified components were 1-Pentadecane,
Nonanal, Octanal, Decanal, Hexanal and Limonene. More studies are needed to identify HIPVs and
also to evaluate the behavioral activity of identified volatiles.
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Table 1. Olfactory responses of H. hebetor females to different choices associated with carob moth
larvae

No. individuals

Volatile Source Choice 1 Choice 2 Neither P
Larval Shells vs air 25 14 6 <0.05"
Last instar larval feces vs air 28 8 9 <0.001™
Last instar larvae vs air 29 10 6 <0.01™
Second instar larvae vs air 22 16 7 0.33™
Last instar larval feces vs second instar larval feces 20 18 7 0.745™
Last instar larval feces vs pistachio 27 9 9 <0.01™
Last instar larvae vs second instar larvae 25 12 8 <0.05"

** shows treatments have significant differences at 0.01 probability level.
* shows treatments have significant differences at 0.05 probability level.
ns indicate there is no significant differences between treatments.
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Table 2. Olfactory responses of H. hebetor males to different choices associated with carob moth larvae
No. individuals

Volatile Source Choice 1 Choice 2 Neither P

Larval Shells vs air 22 18 5 0.26 ™
Last instar larval feces vs air 29 7 9 <0.01™
Last instar larvae vs air 25 11 9 <0.05"
Second instar larvae vs air 21 17 7 0.51"™
Last instar larval feces vs second instar larval feces 21 15 9 0.32"
Last instar larval feces vs pistachio 28 7 10 <0.01”
Last instar larvae vs second instar larvae 24 12 9 <0.05"

** shows treatments have significant differences at 0.01 probability level.
* shows treatments have significant differences at 0.05 probability level.
ns indicate there is no significant differences between treatments.
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Table 3. Olfactory responses of H. hebetor females to different Choices associated with plant
No. individuals

Volatile Source _ _ _ P
Choicel  Choice 2 Neither

Pomegranate vs air 22 18 5 053"

Pomegranate seeds vs air 23 20 2 0.34"

Pomegranate with mechanical damage vs air 26 12 7 <0.05"

Pistachio vs air 19 21 5 0.75"™

** shows treatments have significant differences at 0.01 probability level.
* shows treatments have significant differences at 0.05 probability level.
ns indicate there is no significant differences between treatments.
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Table 4. Olfactory responses of H. hebetor males to different choices associated with plant
No. individuals

Volatile Source _ _ _ P
Choice 1 Choice 2 Neither

Pomegranate vs air 21 20 4 0.87™

Pomegranate seeds vs air 22 17 6 041"

Pomegranate with mechanical damage vs air 25 14 6 0.05"

Pistachio vs air 17 20 8 0.62 ™

ns indicate there is no significant differences between treatments.
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S 4 .o Pales murina Mes. (Diptera: Tachinidae) o, ol o)l K1 oK Cdr s 536 (il e
s S B LS 5y Ol OLLS 515 slge 313 gdome Sl aiels U o5l S (gla 55 LT n
L o plasd @3le 51 H. hebetor Jols mens S ee aials L el K18 Jlm 55 S e esliad Ol e
% sla v, » (Davoudi Dehkordi et al., 2019) WS o oslixal 5550 Ol 05 S 1y (8l Objee o0 L
CJLJ S o plee Sagn pl s ool Cowsd C’L" L aS ol ol Zhong et al. (2011) Ly Ll ol
4w sla 5 Neoseiulus cucumeris (Oudemans) (Acari: Phytoseiidae) S I 48 45 osls OLES Cpkizes
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Table 5. Olfactory responses of H. hebetor females to different choices associated with insect- plant
composition

No. individuals
Choice 1 Choice 2 Neither

Volatile Source

Infected pomegranate without disruption vs air 19 17 9 0.84"
Infected split pomegranate vs air 29 11 5 <0.01”
Infected split pomegranate vs Infected pomegranate without 28 11 6 <0.01™
disruption

Infected pomegranate without disruption vs non Infected 23 17 5 0.34"
pomegranate

Infected pomegranate with last instar larvae vs Infected 29 10 6 <0.01”

pomegranate with second instar larvae

** shows treatments have significant differences at 0.01 probability level.
* shows treatments have significant differences at 0.05 probability level.
ns indicate there is no significant differences between treatments.
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Table 6. Olfactory responses of H. hebetor males to different choices associated with insect- plant
composition

No. individuals

Volatile Source Choice 1 Choice 2 Neither P
Infected pomegranate without disruption vs air 18 21 6 0.63 "™
Infected split pomegranate vs air 26 13 7 <0.05"
Infected split pomegranate vs Infected pomegranate 27 10 8 <0.01™
without disruption

Infected pomegranate without disruption vs non In- 21 16 9 041"
fected pomegranate

Infected pomegranate with last instar larvae vs Infected 25 12 8 <0.05

pomegranate with second instar larvae
** shows treatments have significant differences at 0.01 probability level.
* shows treatments have significant differences at 0.05 probability level.
ns indicate there is no significant differences between treatments.
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Trichogramma brassicae 55 ;=o=es .(Zhong et al., 2011) sl TS Hledd Solle weds s
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Gonatocerus ashmeadi Girault (Hymenoptera: Mymaridae) o= Ul,Ji;l Jsa) [(Blennetal, 2012) sls
Homalodisca vitripennis (Germar) >4+ Ol 4 o301 51 b M ged Sl S0 gl g
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Oy 03 T 501 e s 51 6,503 s s (Krunger et all, 2008) Lil508 Wl ol 4y s 63 T 6L
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Table 7. Some important compounds detected in whole body volatiles of carob moth last instar larvae
using the SPME method

No.  Compound Retention time  Amount
(Min) (%)
1 Carbon dioxide 1.33 10.27
2 Acetonitrile 1.55 481
3 Hexane 1.93 242
4 Hexanal 3.29 0.75
5  N-ethyl-1,3-dithioisoindoline $$ 1H-Isoindole-1,3(2H)-dithione, 2-ethyl- 4.84 1.66
6 1,3-Dihydroxy-6-methoxy-1,2,3,4,-tetrahydroquinolin-2-one 8.49 1.44
7 Cyclotetrasiloxane, octamethyl 9.51 2.17
8  dl-Limonene 10.48 0.53
9 1-Hexanol, 2-ethyl 10.54 0.81
10  Nonanal 12.72 0.66
11 3-Hydroxymandelic acid, ethyl ester, di-TMS 13.06 1.00
12 Cyclopentasiloxane, decamethyl 14.08 171
13 10-Methylnonadecane 15.40 0.70
14 Phenol, 5-methyl-2-(1-methylethyl) 18.26 18.40
15  Cyclohexasiloxane, dodecamethyl 18.84 0.93
16  Tetradecane 20.78 151
17 2,3,4,5,6,7-hexahydro-2,2,3-trimethyl-4-benzofuranone 22.74 1.04
18  Nonadecane 23.26 0.81
19  Hexadecane 20.60 0.52
20  Diethyl Phthalate 25.70 435
21  Bicyclopentyl-1,1'-diene 26.50 0.66
22 Dihydro methyl jasmonate 27.02 3.84
23 Tetracosane 27.82 1.89
24 Cyclopentadecanone, 2-hydroxy- 30.85 1.07
25  Eicosane 42.34 1.36
26 Nonacosane 48.35 242
27 Pentatriacontane 51.41 242

u';}) )] e)lﬁ.lw‘b)u agjg DS PTJ..‘))Y Qy}gﬁ )‘ o C)l} r.e» uL.:SJJ f}" A J}J?

Lol 36 (535 1 slse sl
Table 8. Some important compounds detected in volatile last instar carob moth larval feces using the
SPME method

No. Compound Retention time Amount
(Min) (%)
1 Trideuteroacetonitrile 1.32 1.55
2 Hexane 1.56 1.64

3 Acetonitrile 1.97 15.66

4 4-Hexen-2-one | 3.02 0.54
5 3-Hexanone - 4.32 1.63
6 3-Hexanal 4,54 2.83
7 Pentanoic acid, 2-hydroxy-4-methyl-, methyl ester 7.62 0.42
8 Diethyleneglycol monoacetate 7.67 0.06
9 3-Hexanol 8.56 7.01
10 (2)-2-Heptenal 8.72 0.61
11 1-Octen -3-ol 9.42 0.72
12 Octanal 10.06 0.57
13 dl-Limonene 10.82 .037
14 1-Hexanol, 2-ethyl 10.88 0.62
15 1-Octanol 12.14 1.16
16 Nonanal 13.08 1.02
17 Dodecane 15.79 0.61
18 2-Decenal, 17.61 1.80
19 Tetradecane e 18.01 0.49
20 6-amino-2-methyl-2-heptanol 18.05 191
21 Tridecane 18.55 111

22 pentadecene 19.24 1.30
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