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Fig. 3- Trend of treatment effect on parameters of carob moth damage
1- Percentage of total fruits 2- Percentage of cracked fruits with carob moth damage
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Methods
Damage parameters
Repellent Attractant  Push- pull Control
Percentage of correct fruits 41.79+£6/44°  32.65+ 498 455+ 5.02*°  22.01% 3/75°
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Table 2- Mean (+SE) comparison between number of traps and two times applications of gum extract using defferent
damaging parameters of carob moth damage

Number of pheromone traps and times of gum
extract Application
One traps Two traps

10 days 15 days 10 days 15 days

Damage parameters Control

% Total damaged fruits under  3.4441.93° 4.78+1.06° 3.33£1.13°  1.8£0.77° 13.7£2.03"

trees
% Cracked pomegranates with 0 0.66£037° 0.55£0.33® 0.11£0.11°  1.88+£0.94°
carob moth damage
% Rotten fruits with carob 1.88+£1.07° 1.88+£0.51°  1.22+036° 1.33+0.55° 6£1.77°

moth damage

% Cracked fruits and rotten  1.884+1.07° 2.55+0.64° 1.77+0.57° 1.44+0.58° 7.88+1.26
with carob moth damage
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#*
Means within a row and in the same stage followed by the same lowercase letter (a, b, ¢, d) are not significantly different (Duncan’s
test, P> 0.05)

S Lol g adss (ol e OVl ol sla e b 5l baled s 358 e sdaline 4 &S 0les

5 (C5 YO sl e £ov) ialesl ahe andad s b O 508 pl b Ll Jls pme ODest] als b sl

Yoy



B oS S 6 S b a3 ola 53 push-pull 0555 5 Ol 38l 318 0,80 5 53bT oS5 s b

Sl Gl siluang sl (Y000) O Kaa 5 Martel .ol azils |y 4 o i 5o, V0 dols a4 (108 o5 50T
A3 cisy YA Bl GV YV ATV sl 4 e andd S8 s 60318 S Jlge b3 Ll i1,
e diS o H (gl dias sl FoliS T ol Lajlas s S ORIl (led med Oads S e 50 cid)y S L askad
5 2y GludBas sl +e iS5 oSl sl i Wb blse (Gl sl +ediS Ul + gl i slse
S sdmSdr osle b LS glazia 5 ) o VY lie 4 et slT ladisds ssle 51 LGS (slasia [hass ol
aS by olis C?Lu A eslizal AL o methyl salicylate 5 (R,S)-linalool, (Z )-3-hexenyl acetate, LS 5 Juls
s 5 S Slis (S15 o SKle S cn i bl glediins sl —eliS e —gludias dse les
A odalie 5 s esliad Obs 31 edd st p 2o 18 Sl oSl Sl eslizad gl 4 s a3l 3 sl S S
g o > A s Dl (SIS S e bl Sl dids sl —e Sl sl disas s les S
33 0diS s 5 Sle glacis; o sdiSTlx OF 53 a5 (Yo0F) Martel dile Jiolosl K axilir 5 ol ol
05 JES Gl Sl Gl 3l 38 O bl 03 e S 3 5 Ll 4B S 13 (60LS slacks,
G s s pled 3l eisal iy amlie 5 ile ag nl p OaBl Sl (538 s UL G5
Al o3 g il S 38l 035 (63,08 (6l il e il sl 53 0T 5,8 0553 5 (1S5 s
CLX/EY) s Q% 5 (LY/TN) s FA (/Y74 00) als Y (sla b s oins o g slaael S340T Aoy oS ks OLES
s S5 3003 513 S 6,8 53 (NYEY0 Ss T Kle) Dges b 05 dals e 53 5055 S L Kea
b il slasles 53 1wy 0358 o8 (So gl ol axdl 5 oyl SIS iy 4 omior Oy b Sl ealizad oS sls LIS
L (ST doys ol il 5545 4 FA 1Al Lot (51380 (Ve 08) 0L, s & a5 L s 28l TAV-AT/
akes a3 a9 5 A0 S8 e S Lol e @ bososbas pldas JalS (ool pae D)5 4
5 5lse o8 3l el (galal auss LIS e bads 58 (le g ool plo ol Saalen did sdalin 3o

LS e L Sl s

! Leptinotarsa decemlineata (Say)

Yot



(YOV=YF) YA Jlo & o les & A oolide o Slidey aass aslilal

References

Baker, T. C., Francke, W., Millar, J. G., Lofstedt, C., Hansson, B., Du, J. W., Phelan, P. L.,
Vetter, R. S., Youngman, R. and Todd, J. L. 1991. Identification and bioassy of sex
pheromone component of carob moth, Ectomyelois ceratoniae (Zeller). Journal of Chemical

Ecology, 17: 1973-1988.

Behzadi, S. H. 1998. Genetic diversity of pomegranate genotypes in Iran. Nashr Amoozesh
Keshavarzi, Tehran, Iran (in persian).

Duraimurugan, P. and Regupathy, A. 2005. Push-pull strategy with trap crops, neem and nuclear
polyhedrosis virus for insecticide resistance management in Helicoverpa armigera (Hubner) in
cotton. American Journal of Applied Sciences, 2: 1042—48.

Farazmand, H., Sirjani, M. and Tufa, K. 2008. Study on the effect of crown covering of
omegranate flowers on control for reduction of the damage of pomegranate fruit moth,
Ectomyelois ceratoniae (Lep.: Pyralidae) in Khorasan-Razavi province. Proceedings of “the
18th Iranian Plant Protection Congress”. University of Bu-Ali Sina. Hamedan. P. 318. [in
Persian with English summary]

Ghasem khani, S. 2006. Guidelin for pomegranate export packaging. Ministry of trade commerce
development organization of Iran Iran. (In Persian)

Kamelshahi, G., Goldansaz S. H., Hosseininaveh, V. and Khordad Mehr, M. 2010. Effect of
the essential oil from Ferula assafoetida on some reproductive behaviors of the carob moth
under field and laboratory conditions. 19th Iranian Plant Protection Congress Tehran. 309 pp.
[In Persian with English Summary].

Kashkuli, A. and Eghtedar, E. 1975. Bilogie and okologie von Spectrobates ceratoniae (Lep:
Pyralidae) in Der prpvinz fars. Entomologie et phytopathologie Applique, 41: 21-23.

Khan, Z. R. and Pickett, J. A. 2004. The ‘push-pull’ strategy for stemborer management: a case
study in exploiting biodiversity and chemical ecology. In GMGurr, S. D. W., ratten, M. A.,
Altieri(Ed.), Ecological Engineering for Pest Management: Advances in Habitat Manipulation
for Arthropods, pp. 155-64. Wallington, Oxon, UK: CABL

Lindgren, B. S., and Borden, J. H. 1993. Displacement and aggregation of mountain pine beetles,
Dendroctonus ponderosae (Coleoptera: Scolytidae), in response to their antiaggregation and
aggregation pheromones. Canadian Journal of Forest Research, 23: 286-90

Martel, J. W. 2004. Development of semiochemical-based strategies for management of colorado
potato beetle, Leptinotarsa decemlineata (Say). Ph.D Thesis of University of Maine, USA, 94
PP

Martel, J. W., Alford, A. R. and Dickens, J. C. 2005. Synthetic host volatiles increase efficacy of
trap cropping for management of Colorado potato beetle, Leptinotarsa decemlineata (Say).
Agricultural and forest Entomology, 7: 79-86

Miller, J. R. and Cowles, R. S. 1990. Stimulo-deterrent diversion: a concept and its possible
application to onion maggot control. Journal of Chemical Ecology, 16: 3197-212.

Mirkarimi, A. 1999. Results investigation of parasitic wasp Trichogramma embryophagum in
control of Ectomyelois (spectrobates) ceratonie. Journal of Agriculture sciences of Iran. 31:
103-109. [in Persian with English summary]

Mirkarimi, A. 2002. The effect of stuffing pomegranate neck (calyx) on reduction of pomegranate
neck worm Spectrobatec ceratoniae Zell. (Lep.: Pyralidae: Phycitnae) damage. Iranian Journal
of Agricultural Science, 33(3): 375-383.

Nalyanya, G., Moore, C. B. and Schal, C. 2000. Integration of repellents, attractants, and
insecticides in a “push-pull” strategy for managing German cockroach (Dictyoptera:
Blattellidae) populations. Journal of Medical Entomology, 37: 427-34.

Nasrollahi, A. 1997. Final report of applied Trichogramma (parasitic wasp) against carob moth in
Yazd city. Iranian Research Organization for Science and Technology. Final report of using
Trichogramma embryophagum against Ectomyelois ceratoniae in Yazd. [In Persian with
English summary]

Yoo



B oS S 6 S b a3 ola 53 push-pull 0555 5 Ol 38l 318 0,80 5 53bT oS5 s b

Navarro, S., Donahaye, E. and Calderon, J. 1986. Development of the carob moth, Spectrobates
ceratoniae on stored almond. Phytoparasitica,14(3): 177-186.

Noori, P., Bayatasadi, H., Farzaneh, A. and Safdari, S. 1993. Efficiency investigation of

Trichogramma spp. in biological control of Ectomyelois ceratoniae. 12th Iranian Plant
Protection Congress. 209 pp. [In Persian with English Summary]

Pyke, B, Rice, M, Sabine, B. and Zalucki, M. P. 1987. The push-pull strategy—behavioural
control of Heliothis. Australian Cotton Grow.7-9.

Rafiei B., Farazmand H., Goldasteh, S and Sheikhali, T. 2011. Effect of cover kinds of
pomegranate fruits for the damage reduction of pomegranate fruit moth, Ectomyelois ceratoniae
(Lep.: Pyralidae) in Saveh region. Journal of Entomological Research, 3 (1): 1-19

Samantha, M. C., Khan, Z. R. and Pickett, J. A. 2007. The use of push-pull strategies in
integrated pest management. Annual Review of Entomology, 52: 375-400.

Samih, M. A., Alizadeh, A. and Saberi Riseh, R. 2005. Pistachio pests and diseases in Iran and
their IPM. Jahad Daneshgahi-Tehran, 301 pp.

Sheikhali, T., Farazmand, H. and Vafaei-shoushtari, R. 2009. Effect of stamens elimination
methods on damage reduction of pomegranate fruit moth, Ectomyelois ceratoniae (Lep.:
Pyralidae) in Saveh region. Journal of Entomological Research, 1(2): 163-172.

Shahrokhi, M. B. and Zare. A. 1994. Effect of collecting and burning of infected fruits in

reduction of the population of pomegranate fruit moth. Final Report of Research Project.
Khorasan Agricultural Research Center. 79 pp.

Shakeri, M. 1992. Effect of infected fruits collection in reduction of the infection of pomegranate

fruit moth. Final report of Research project. Yazd Agricultural Research Center Iran. 43 pp. (In
Persian)

Shakeri, M. and Sadatakhavi, Y. 2004. Diseases and pests of pomegranate. Tasbih Publications.

Agriculture Researchs Center of Yazd, 126 pp. [in Persian with English summary]

Shakeri, M. 2008. Technical of the garden pomegranate. Coordination of Agricultural Extention
Management Jahad Agriculture Organization. 120, 28 pp, (In Persian)

Shazly, E. L. 1999. Insecticidal activity, mammalian cytotoxicity and mutagenecity of an ethanoic
extract from Nerium oleander. Annals of Applied Biology, 136: 153-157.

Smart, L. E., Blight, M. M., Pickett, J. A. and Pye, B. J. 1994. Development of field strategies
incorporating semiochemicals for the control of the pea and bean weevil, Sitona lineatus L.
Crop Protection, 13: 127-35.

Tabatabaii, J. 2011. Comparing of artificial diets for the mass-rearing of carob mouth,
Ectomyelois ceratonia Zell and evaluation of gamma ray doses for male sterility of this pest
under laboratory condition. M.Sc. Thesis, University of Vali-e-Asr Rafsanjan, 113 p. (In
Persian)

Todd, J. L., Millar, J. G., Vetter, R. S. and Baker, T. C. 1992. Behavioral and
electrophysiological activity of (Z,E)-7,9,11-dodecatrienyl formate, a mimic of the major sex
pheromone component of carob moth, Ectomyelois ceratoniae. Journal of Chemical Ecology,
18: 2331-2352

Tufa, K. 1999. Control of pomegranate fruit moth. Agricultural Research Education and Extension

Organization. 28 pp

Zolfagharieh H., Vafaeishoushtari R., Farazmand H., Ardakani M. R., Babaii M. and
Mostafavi H. 2009. Application of nuclear technique for determination controlling dose of
pomegranate fruit moth, Ectomyelois ceratoniae Zeller (Lep.: Pyralidae). Journal of
Entomological Research, 1 (1): 35-42.



Journal of Entomological Research Islamic Azad University, Arak Branch

ISSN 2008-4668
www.entomologicalresearch.ir

Volume6, Issue3, pages: 243-257

Application of push-pull strategy to control the carob moth, Ectomyelois
ceratoniae Zell. and it’s optimization in pomegranate orchards

M. Khalilipour roknabadyl, M. A. Samih™, A. Jafari nodoshen’

1-M. Sc. Student, Department of Plant Protection, Vali-e-Asr University, Rafsanjan, Iran
2- Assistant professor, Department of Plant Protection, Vali-e-Asr University, Rafsanjan, Iran
3- Department of Plant Protection, Agricultural and natural resource research center of Yazd, Yazd, Iran

Abstract

Pomegranate Punica granatum L (Punicacae) is one of the major orchard crops in Iran, wich
leads pomegranate production in the world. The carob moth, Ectomyelois ceratoniae Zell. (Lep.:
Pyralidae) is the most important pest reducing the quality and quantity of pomegranate trees
products. We investigated the effects of the application of plant gum extracted from Ferula assa-
foetida L, (Apiaceae) and sex pheromone following push pull strategy for pest control.Field
experiment was conducted during 2010-2011 on 18-yr old trees (Malas Yazdi variety) planted in
the orchards of the Agricultural Research Center of Yazd using randomized complete block design.
Four treatments: gum extract spray, natural sex pheromone traps, gum extract + pheromone traps
(push-pull) and control were tested in this field experiment. In order to optimize the effect of
distance and duration, five treatments were applied including one and two pheromone trap with 10
and 15 days period of gum extract application in comparing with control. Results of damage
estimation on plants showed that all three treatments reduced the pest damage except control;
however, ‘push-pull’ method of application had the lowest damage. In addition, one pheromone
trap in each block with gum extract sprayed every 15 days is proven to be the best method.
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