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Using sterile insect technique against Carob moth, Ectomyelois

ceratoniae (Zeller) (Lep.: Pyralidae), in Yazd province, Iran
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Abstract
Carob moth, Ectomyelois ceratoniae (Zeller) (Lep.: Pyralidae), is the most important pest of
pomegranate fruit in Iran where the cryptic activity of its larva makes the application of insecticides
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practically impossible. In this research, we evaluated the viability of the sterile insect technique
againgt the carob moth in two isolated regionsin Y azd province (Agdaand Mehriz). The mass rearing
of the pest was performed in clean rooms on artificid diet under environmenta conditions, 29+1 °C
and 75+5 %RH applying 165 Gy gamma ray as sterilizing doze. The sterile insects were released
periodically in Agda orchards (45 hectares) and in Chah Sheida (12 hectares) in Mehriz between
March and November 2015. The infestation rate of carob moth in Agda and Mehriz significantly
reduced, in both target regions and control areas, by 12.27% and 44.02%, as well as 12.06% and
50.11%, for Aqda and Mehriz, respectively. It was concluded that periodical release of sterile carob
moths can effectively lower the density of pest population and its economic loss on the harvest.
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Methyl paraben 6.7 Table 1. Composition of carob moth artificid
diet used in mass rearing. Quantities per 1 kg of

Salt mixture 20 diet.

Glycerin 150 ml

Distilled water 250 ml
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Fig. 1. Satellite images of two experimental regions, Aqda (right) with 45 ha area and Mehriz (left)
with 12 ha area. The target regions in sterile insects’ releasing program are shown with red circle.
Images were taken by Google Earth 7.1.5.1557
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Table 2. Wild carob moth’s population size estimation in orchards of Aqda and Mehriz, 2015
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m, n, and r are Lincoln model parameters used for population estimation using capture — recapture
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Fig. 2. Carob moth infestation in triple stage evaluation in late September (infestation 1), late October
(infestation 2), and late November (infestation 3, harvest time) as random sampling from different

plantsin 2015 in Aqda. First three infestation data were pooled in the forth as infestation 1. Numbers
on bars are standard errors of means.
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Fig. 3. Carob moth infestation in triple stage evaluation in late September (infestation 1), |ate October
(infestation 2), and late November (infestation 3, harvest time) as random sampling from different
plants in 2015 in Mehriz. First three infestation data were pooled in the forth as infestation
1. Numbers on bars are standard errors of means.

S s Sl ol s Y WG Ol Sl s cpl 3 el Cos 4 e

2> skl 5 sy Al e nl 53 s SLL > Dol 2l OF w5 4 5 U eSS oS e

J,w;u,{4{\)4;ggw\wﬁ@w;mmg;é@ﬁjuwuQ,L..}u:ﬁtswlu.&;ium

Slallae ol amled o J S50 3T (3Ll OL3 prlams (oS n) 3 pommie 5 333 Slidod )5

Sl Sy sk 3 SIT 2, 003 o1l Ol Sl (sl S S adlaie 5 4yl PO L

AU 3bls (355 53 bur 5 5 5l0 Sl i W55 GGl s e ol pl 5 LSl e 5528
S Ol - By s ol i 8 s e S 5 bady e Olgn B AL e 58

65l

Cﬁwb") ‘(_g\w ‘_;J'JJL;:S o.\g.i.hj‘;i C,w:ff.: 56‘4:.....& U}"ﬁ E) rjl& am)}? ;,.3) C.,.wl;h) )‘
SoasliS sl Olosle csly Ul Cs 5 i Sales 058 Lo 5 el Gl Lias s
J9s 4o olubal Jb cislre 555 Okl (g0l 5 Co pie o Ol SULS Lés il o5 Ol

el oKl WAL VAT L sl 5 Il slacylas




50 VWA, YV Ol lido i a4l

References

Al lzzi, M. A. J. Al Maliky, S. K. & Khalaf, M. Z. (1993) Effects of gamma irradiation
on inherited sterlity of pomegranate fruit moth, Ectomyel ois ceratoniae Zeller. Insect
science and its application 14, 675 — 679.

Dhouibi, M.H. & Abderahmane, C.T. (1998) The effect of sub sterilizing doses of
gamma radiation on the pupae of the carob moth Ectomyedois ceratoniae
(Lepidoptera: Pyrralidae) Proceedings of Final research co-ordination meeting on
evaluation of Lepidoptera population suppression by radiation induced sterility
Penang (Malaysia) 28 May — 2 Jun 1998. Joint FAO/IAEA Division of Nuclear
Techniquesin Food and Agriculture, Vienna (Austria).

Jafari, R. (1996) Study of possibility of galleria monella control using sterile insect
technique by gamma ray. Thesis for Master of Science in Entomology. Plant
protection department. I1sfahan University of Technology.

Kashkuli, A., & Eghtedar, E. (1976). Biology and ecology of Specterobates ceratoniae
(Lepidoptera, Pyralidae) in the Fars province. Entomol Phytopathol Appl Plant Pests
DisResInst.

Klassen, W. & Curtis, C.F. (2005) History of the sterile insect technique. In Serile Insect
Technique (pp. 3-36). Springer Netherlands.

Knipling, E. F. (1970) Suppression of pest Lepidoptera by releasing partially sterile males:
atheoretical appraisal. Bioscience 20, 463 — 470.

Lindquist, A. W. (1955) The use of gamma radiation for the control or eradication of the
screwworm. Journal of Economic Entomol ogy 48, 467—-469.

Mediouni, J. & Dhouibi, M. H. (2007) Mass-rearing and field performance of irradiated
carob moth, Ectomyelois ceratoniae in Tunisia. M.J.B. Vreysen, A.S. Robinson & J.
Hendrich (eds.). Area-Wide Control of Insect Pest, 265 — 273. 1AEA.

Nichals, J.D. (1992) Capture-recapture modes. BioScience, 42, 94 — 102.

Omidpour A. (2006) Laboratory evaluation of suitable strelizing dose of gamma ray in
carob moth. Thesisfor Master of Science in Entomology. Plant protection department.
University of Tehran

Soofbaf, M., G. Nouri, S. H. Goldansaz, & R. Asghari-Zakaria. (2007) Effects of age
and temperature on calling behavior of carob moth, Ectomyelois ceratoniae, Zell.
(Lepidoptera: Pyralidae) under laboratory conditions. Pakistan journal of biological
sciences: PIBSL7, 2976 — 2979.

Soufbaf M. (2006) Pheromone release behavior of the carob moth under Iaboratory and
field conditions. Thesis for Master of Science in Entomology. Plant protection
department. University of Mohaghegh Ardabili.

Soufbaf M. & Zolfagharie HR. (2016) Applied contral of carob moth using ionizing rays.
Final project report. IOAE.

Soufbaf M, Zolfagharie HR, Babaei M, Fathollahi H, Kalantarian N, Salehi B,
Tabatabaei SZ & Yousefi M. (2015) Evduation of sterile insect technique using
nuclear technology against carob moth. 4the National Confrence of Nuclear
Technology Application in Agricultural and Natural Resources Sciences. 19-20 May
2015, Karg).

Whitley, E. & Ball, J. (2002) Statistics review 4. sample size calculations. Critical Care 6,
335-341.

Zodlfagharieh HR, Farazmand H, Vafag Shoushtari R, Babaii M & Tabatabaii SZ.
(2010) Application of Nuclear Technique for Practical Controlling of Ectomyelois
Ceratoniae Zdler (Lepidoptera: Pyralidag). Journal of Nuclear Science and
Technology, 53, 30 — 35. (In Persian)




