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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 
against the carob moth in two isolated regions in Yazd province (Aqda and Mehriz). The mass rearing 
of the pest was performed in clean rooms on artificial diet under environmental conditions, 29±1 ºC 
and 75±5 %RH applying 165 Gy gamma ray as sterilizing doze. The sterile insects were released 
periodically in Aqda orchards (45 hectares) and in Chah Sheida (12 hectares) in Mehriz between 
March and November 2015. The infestation rate of carob moth in Aqda 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. 
Key words: Carob moth, sterile insect technique, Gamma irradiation 
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Materials Weight (g) 

Wheat bran 600 

Sucrose 120 

Yeast 23 

Erythromycin 6.7 

Methyl paraben 6.7 

Salt mixture 20 

Glycerin 150 ml 

Distilled water 250 ml 

��
dÌ ¼m�¾Ì¼ze��

Ä¸e��{��Z°��¾Ì·ÁY�d^i��Y��a��Á���Y�Ã{Z¨f�Y�Z]�ZÅcapture-recapture�²¿���Y�Ã{Z¨f�Y�Z]��\�ZÀ»�É�{Âa
Ên¿�Z¿��ÊÅZÌ³�Ê·Â¼ »�Ê¯Y�Ây�²¿��®Ë� �É��¿Y�Ê¸¸¼·Y�¾Ì]��¿Y�M�¾Ì¬¬v»���Âe� Ã{Z¨f�Y� {�Â»�Äf�ÅÉY�

�ÄÌ·ÁY�dÌ ¼m�¾Ì¼ze�Ä]�d^�¿��Zf�Ìa��¹Y|«Y�|Ë{�³��\¸m��Y�Ã{Z¨f�Y�Z]�Ê·YÂf»�\��Á{��{��Â�À»�¾Ë|]�Ê³|ÀÀ¯
Ã{Z»Êf�{��ÂeY�Ìb�M��Y�Ã{Z¨f�Y�Z]�Á�Ê��Á�a�Ã�¯Z]�ÉZÅ��Z°��¡Z]��{�{ÂmÂ»�Ê�uÁ�ÉZÅ�¿�|Ë{�³� ��®Ë{�¿�Z]

�Ã{Z»�Ä]�ZÅ�¿�½|��dy�{�ÉÁ��Ã|��\�¿�®�¨«��{��¬f�»�¹Y|«Y��ÂeY�Ìb�M��Y�Ã{Z¨f�Y�Z]�Ê°Ë�Ze�Ã�Á{�Ê���{
{Y| e�Á�Ã{Â¼¿�ZÅ�¿�½|Ì°»�Ä]�����Ze����½YÂÀ��Ä]��¿�ÄnÀ�Y�§�m���{�µ|»�¾·Â°ÀÌ·|���Z°�����{�ÄÌ·ÁY�Ä¿Â¼¿�¾ËY

�ÉÁ��²¿�� �Y�Ê^�ZÀ»� ½Y�Ì»� Ze� |�� Ã|¿Zy�q�Ê»Y�M� Ä]�²¿��ÉÁZu�±��]��ËZ»�M� Ä·Â·�®Ë�¶yY{®yZ���Á
µZ]�ÄÌ�Zu�ÉZÅ{�Ì³��Y�«�cY��u��²¿���Y��a�Ä¸�Z§Ô]cY��u�É�Ì»M�½M�,�¿ZÅ�n»�É�Z�ZÅ��¡Z]��Ìv»��{�0Y{|

|Ë{�³|¿��Ä¸e�\�¿�Z]�¹Á{�\���{Ã{Z»�ÉÁZu�ÉZÅ°��Ä]�¹Y|«Y�|Ë|m�Ã�¯Z]�ÉZÅ�¡Z]�Ê�uÁ��¿�cY��u�{|n»��Z
|Ë{�³�� ½M� �{� Ä¯� ¾·Â°ÀÌ·��yZ���Z�Y� �]� ÁN�� ,ÊÀÌ¼ze�dÌ ¼m� ½Y�Ì»m���cY��u� {Y| e�Á� ÄÌ·ÁY� �Z°
²¿��� ,Ã|��É�Ì»Mn��Á�Ã|��{|n»��Z°��cY��u�¶¯�{Y| er�²¿��cY��u�{Y| e�{|n»��Z°���{� Ã|��É�Ì»M
Ê»|��Ã{��¾Ì¼ze�Ê�uÁ�ÉZÅ�¿�dÌ ¼m�|�Z]��Nicols 1992����

r

nm
N


  

 

� µÁ|m����{�Â»� �Z¿Y� ÃZ³Â¸³� ¹�¯� Ê�ÂÀ�»� Ã�Ìm� \Ì¯�e
ÃÂ^¿Y���Á�a��{�Ã{Z¨f�Y���Ã�Ìm�¹�³Â¸Ì¯�®Ë�ÉY�Y�Ä]��Ë{Z¬»

Ê»|�Z]� 

Table 1. Composition of carob moth artificial 
diet used in mass rearing. Quantities per 1 kg of 
diet. 
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�Zf°Å��d�Y�Ã|��Ã{Y{�½Z�¿�²¿���»�«�Ã�ËY{�Z]��Z¿Y�ÃZ³Â¸³�¹�¯��Á�Z]Z¿�cY��u�É�Z�ZÅ��Ä»Z¿�]��{�¥|Å�ª�ZÀ»���Z]��ËÁZ�e

�¹�¿��Y�Ã{Z¨f�Y��Y�§YGoogle Earth��Äz�¿7.1.5.1557���
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 
 

 
Target 
population/Paramet
er Estimate 

m n r 
Male abundance estimate  

(Aqda, Mehriz) 

First releasing 
number (Aqda) 

and (Mehriz) 

 
Overwintering moth 
(Aqda, Mehriz) 
 

50,20 
(Aqda, 
Mehriz) 

40,9 
(Aqda, 
Mehriz) 

8,4 
(Aqda, 
Mehriz) 

(250±58.9),(45±10.6)  
(Aqda, Mehriz) 

(10000♂♀=20×pop
ulation 

size),(3500♂♀=38×
population size) 

 
First generation  
(Aqda, Mehriz) 
 

200,70 
(Aqda, 
Mehriz) 

165,45 
(Aqda, 
Mehriz) 

25,12 
(Aqda, 
Mehriz) 

(1320±211.6),(262±51.4) 
(Aqda, Mehriz) 

(12000♂♀=9×popul
ation 

size),(6000♂=23×po
pulation size) 

 
m, n, and r are Lincoln model parameters used for population estimation using capture � recapture 

metho 
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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 
plants in 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), late 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. 
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