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Abstract 
Pistachio hull borer, Arimania comaroffi (Rogonot) (Lep: Pyralidae) is an insect pest which has turn 
into an outbreak in some pistachio orchards of Rafsanjan. In order to study feeding indices and total 
proteolytic enzymatic activity, larvae of A. comaroffi were reared on fruits of five pistachio varieties 
including, Ahmadaghai, Akbari, Ohadi, Kaleghochi and Momtaz at 25±2ºC, 45±5% RH and 16:8 
(L:D) h. In each experimental container, one larva at the same initial weight was located on one fruit 
of each pistachio variety. Every 24 h, fruits were changed and larval weight gain, weight of skin of 
pistachio's fruit and weigh of larval feces were recorded. The total protein of fruits skin of different 
pistachio varieties was evaluated as well. Based on the results, the lowest amounts of conversion 
efficiency of ingested food and conversion efficiency of digested food were in larvae reared on fruit 
of Ohadi variety and the lowest proteolytic activity was in larvae fed on fruits of Ohadi and Akbari 
varieties. The highest feeding indices and protease activity were in larvae fed on Momtaz. The lowest 
protein content of pistachio fruits skin was on Ohadi and Akbari, and the highest content was on 
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Momtaz. There was a positive correlation between protein content of tested varieties and protease 
activity of larvae. According to the result of cluster analysis, Ohadi, Ahmadaghai, and Akbari 
varieties had a negative significant effect on feeding efficiency of A. comaroffi larvae as compared 
with the other varieties.  
Key words: Arimania comaroffi, protein, pistachio fruit's skin, cluster analysis. 
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Ã�Y|¿Y�½Z°»Y� Á�|¿�Ì³��Y�«� Ã{Z¨f�Y� {�Â»��ËZ»�M�½ZËZa� Ze½M�®�y�½�Á�É�Ì³�½�Á�Ä^�Zv»�dÆm� ,Y~·� {Â^¿� ZÅ
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�{Y| e�Ê§{Z�e��Â��Ä]�®�y���Ä�Â£��Y��a�Á�k�Zy���Á�a�ÊÀ¸¯��Y�Á�Ó�µÂ¿ZeY��{�½{Â¼¿��Á���Äm�{,�
Ä�Ì��É�fa�¶yY{� ZÅÁ�ÓY{� �Y�«�ÉY{|�� Ã|¿��ÉZ»{� �{� ½ÁM�¶yY{� �{�®�y�½�Á�dÌ^je�½Z»�� Ze� Á����Äm�{
|¿|��Ã{Y{��Y�«��ÂÌ�¸������Á�a�ÉZÅÁ�Ó�®�y�½�Á�¾ÌÌ e�ÉY�]�ÉÁ�Ó�Ã{Âe�d�Ë��d]Â����ÅZ¯�|��{

|�� Ä^�Zv»� Äf�a� º«�� �Å� ÃÂÌ»�ÉÁ�� Äf§ZË� �ºÅ��d]Â����ÅZ¯� ½Y�Ì»�¾ÌÌ e�ÉY�]�¾ÌÀqÃÂÌ»�Ê Ì^�,Äf�a�ÉZÅ
�{Y| e����¾ÌÌ e��ËZ»�M�Ä]Z�»��ËY����{�Á�Ê�ËZ»�M�¥Á���Ä]Z�»�¥Á���¶yY{�®Ì°¨e�Ä]�º«���Å��Y�Äf�a�ÃÂÌ»

�yZ�ÄË~¤e�ÉZÅ|¿|��Ã{Y{��Y�«�ÉY��ÃÂÌ»�½�Á��ÅZ¯�Á�ÉÁ�Ó�½�Á��ÅZ¯�|��{�dËZÆ¿��{��½�Á��Y�Äf�a�ÉZÅ
� |����¯� Ã|�� Ã{�Ây�ÉY~£�®�y�Mansouri et al., 2013�-Hemati et al., 2012� ���yZ�ÄË~¤e�ÉZÅÉY� �

A. comaroffi��ÉÁ�µÂ»�§��Y�Ã{Z¨f�Y�Z]�Äf�a�¦¸fz»�¹Z«�YÃ|��ÄWY�Y�ÉZÅ���Âe��1968��Waldbauer��Ä^�Zv»
|�|¿����

�Consumption Index�CI = E/A,�,¥��»��yZ��Approximate Digestibility��AD =E-F/E,���yZ�
,Y~£�Ê³|¿Â��º�Å�Ê^Ë�¬e�Efficiency of Conversion of Ingested Food� ECI =P/E,��¶Ë|^e�ÊÅ{�Z]��yZ�

�ÉY~£�,Ã|��Ã|Ì ¸]Efficiency of Conversion of Digested Food�ECD =P/E-F�ÉY~£�¶Ë|^e�ÊÅ{�Z]��yZ��,
�,Ã|��º�ÅRelative Consumption Rate�RCR = E/A.T,�Ê^�¿�¥��»�w�¿,�Relative Growth Rate�RGR = 

P/A.TÊ^�¿� |��� w�¿� ,,�E� �Ã|�� Ã{�Ây� ÉY~£� ½�Á��Ê¸Ì»¹�³�,�A� �Ã�Á{� µÂ�� �{� ZÅÁ�Ó� ½�Á� ¾Ì´¿ZÌ»�
�Ê¸Ì»�¹�³�� ,F� �Ã|�� |Ì·Âe� cÓÂ�§� ½�Á��Ê¸Ì»¹�³�� ,P� �ZÅÁ�Ó� ½�Á� �ËY�§Y��Ê¸Ì»¹�³��Á� �
T��Ã�Á{��Y~£�¥��»�Ê¿Z»���Á�����
��

�Ä ·Z�»�ÉÁ��Äf§ZË���Á�a�ÉZÅÁ�Ó�¶¯�É�ZXeÁ�a�dÌ·Z §Äf�a�¦¸fz»�¹Z«�Y�ÃÂÌ»�d�Âa��
�{Y| e����Ê^Ë�¬e�½�Á�Z]�Á�Ó�{|����Ê¸Ì»�c|»�Ä]�Ä ·Z�»�{�Â»�Äf�a�¹Z«�Y�®Ë��Å�d�Âa�ÉÁ��d§M�¹�³

���Ê]� xË�cZ �«� ÉÁ���b�� Á� Ã{Y{���Á�a�d�Z��tË��e�_Â°�Á�°Ì»ÂË�f�Y� �Ë��d«{� Ä]� Á� Ã|���u
|¿|���Ã{Á��Ã|��Â�f���{�����¬»�[M�Z]�ZÅÁ�Ó�Ê¿ZÌ»�ÉZÅd§Z]��Y�Á|��É�Z�¯Za�|ËY��Ê]�q�ÉZÅ��Ã{Á��ÉZÅ

Ê¸Ì»�®Ë� �{� º«�� �Å� �Y� Ã{�¯� ÄË~¤e� ÉZÅÁ�Ó� Ä]� �Â]�»� Ê¿ZÌ»� [ÂÌeÁ�°Ì»�®Ë� �{� {��� ��¬»� [M� �fÌ·�
��
Ê¸Ì»��Â¸z»�,�ËZ¿�Â¼Å��Y��a�Á�Ã|��Ã{Y{��Y�«�É�fÌ·Äm�{��ZÆq�ÉZ»{��{�¶�Zu�¾´¼Å�ÉZÅ�Z]��ÂÌ�¸��É

d���g)   (������� c|»� Ä]���|�� �ÂÌ¨Ë�f¿Z�� Ä¬Ì«{|¿� �¾Ì�¿Á���dÌ·Z §� �nÀ�� �Â�À»� Ä]� ¶�Zu� ÉZÅ
Ã{Á��®ÌfÌ·ÂXeÁ�ad§�³��Y�«�Ã{Z¨f�Y�{�Â»�d§M�Á�Ó�Ê¿ZÌ»�É��¾Ì�¿Á��¼m�¶�Zu�ÉZÅ�½Z»��Ze�Á�Ã|��É�ÁM

�ËZ»�M� ¹Zn¿YdÌ·Z §� �nÀ�� ÉZÅ� ÉZ»{� �{� É�ZXeÁ�a� ÉZÅ�����Ä´¿� ��Ë�§� �{� �ÂÌ�¸�� Äm�{�|�� É�Y{
�Mansouri et al., 2013�-Naseri et al., 2010�-Hosseininaveh et al., 2007� ���ËZ»�M�ÉY�]�Ä]��Â]�»�ÉZÅ

ÄfË|Ì�Y� ¾ÌÌ e�dÌ·Z §� ÉY�]� ÄÀÌÆ]cZ¨�§� ¶»Z�� �§Z]� Á{� Ê¼Ë�¿M� ÉZÅ���ºË|��cY�Â]������Âa� Z]� �ÓÂ»� Ê¸Ì»
ÄÀ»Y{ÄfË|Ì�Y� �Y� �Ì�Á� ÉY� ÊËZÌ¸«� ÉZÅ�ÄfË|Ì�Y� ÉZÅ��� Ze��� �cZÀÌ�¯Â�� Á��Ô³¾Ì�Ë���½ZeY� ÂÀÌ·� Â§�Â»� ,

�|Ì�Y�®Ì¿Â¨·Â����ÄÀ»Y{���Âa�Z]��ÓÂ»�Ê¸Ì»ÄfË|Ì�Y��Y�Ã{�f�³�ÉY�É|Ì�Y�Á�ÊËZÌ¸«�ÉZÅ��ÄfË|Ì�Y���Ze������{
|�� Äf§�³� ��¿� �Ã�Z��� ¶¯� É�ZXeÁ�a�dÌ·Z §��nÀ�� ÉY�]�Ã{Á��� Á�Ó� Ê¿ZÌ»A. comaroffi�ÄfË|Ì�Y� �{�ÉZÅ

�¦¸fz»�ÄfË|Ì�Y�É���Ze�����]Â���Y�Á��Z]�Á�¾ÌW�Z¯Á�M�ÊÀÌXeÁ�a�ÉY�f��2001�Elpidina et al.�|��Ã{Z¨f�Y��
�É�ZXeÁ�a�Ê¼Ë�¿M�dÌ·Z §�½Y�Ì»�¾ÌÌ e�dÆm�¹Y|¯��Å�[~m�ZÅ�Ä¿Â¼¿��YkÂ»�µÂ���{������f»Â¿Z¿���Y�Ã{Z¨f�Y�Z]

|�� Ã{Z¨f�Y� �f»Âf§Á�f°b�Y� ��ËZ»�M� �Y� ®Ë� �Å|�� ¹Zn¿Y� �Y�°e� Ä�� �{� |ÅZ�� Á� �Z¼Ìe� Ä]� �Â]�»� ÉZÅ� �
�Mansouri et al., 2013�����
��
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Ã�Y|¿Y��Äf�a�¦¸fz»�¹Z«�Y�ÃÂÌ»�¶¯�¾ÌXeÁ�a�É�Ì³��
Ä]��e�d§Z]�¹�³�®Ë��Â�À»�¾ËY��ÊËÁ��d�Âa���º«���Å�ÃÂÌ»��Y�®Ë��{�ZÅ�Ê¸Ì»�Ä��ÉÂfv»�ÊÀÌq�½Á���§Z]��fÌ·
�cZ¨�§���ÓÂ»�Ê¸Ì»��]Z�ÄfË|Ì�Y��
��|��Ã|ÌWZ���¶�Zu�Ã�Z����c|»�Ä]����Ä¬Ì«{�{�µZrzË��Â¨Ë�f¿Z���Y{���{

g�������ÉZ»{�Á���Äm�{��ÂÌ�¸�d§�³��Y�«��Á��µÂ¸v»��YË|Ë{�³� Ã{Z¨f�Y�¾ÌXeÁ�a��nÀ��ÉY�]�Ê� ��ÉY�]
��Á���Y�¾ÌXeÁ�a� �Y|¬»��nÀ��1976��Bradford�|��Ã{Z¨f�Y� �Ä]�¾ËY�Ä·Â·� Ä]� �Â�À»�ZÅ�� �Y|¬»��ËZ»�M�É�
��

Ê¸Ì»�Ê¸Ì»�lÀa�Á�ÊÀÌXeÁ�a�Ã�Z����fÌ·�� »��fÌ·�¥{�Â§{Y�]��|���°e�Á�Z Ë���Á�Ã{Á�§Y� ���Y��a{Ã��[~m�Ä¬Ì«{
� ZÆ¿M�� ÃZ´f�{� Z]�� kÂ»� µÂ�� �{� �f»Âf§Á�f°b�Y����|�� Ã|¿YÂy� �f»Â¿Z¿��ÊÀvÀ»� �Y� Ã{Z¨f�Y� Z]� ¾ÌXeÁ�a�d�¸£� Á

�|Ë{�³�Ä^�Zv»��e�½�Á�¹�³��]�¹�³�Ê¸Ì»�\�u��]�Á�Ä^�Zv»�ÉÁZ³�¾»Â^·M�{�Y|¿Zf�YÃ�Y|¿Y�¾ËY�Á��Å�ÉY�]�É�Ì³
��|��¹Zn¿Y��Y�°e�Ä���{�º«(Nadernejad et al., 2013)���
��

É�Z»M�ÄË�ne��
Ã{Y{�ÉZÅ�yZ�ÄË~¤e�ÉZÅ�Ê¼Ë�¿M�dÌ·Z §�Á�ÉY��Y�Ã{Z¨f�Y�Z]�ÄË�ne��Á�®Ë��¿ZË�YÁ�Ä§���(One�way 

ANOVA�¹�¿� Z]� �Y�§YSPSS�� Äz�¿���� ÄË�ne|¿|�� �ºÅÃÁ�³� �Â�À»� Ä]� ¾ÌÀq� É|À]�Ä�Ây� ÄË�neÉY� ��¹Z«�Y
�¦¸fz»ÄËZa��]�Äf�a,ÃÂÌ»�¶¯�¾ÌXeÁ�a�,��yZ�ÄË~¤e�ÉZÅ��Á�Ó�Ê¼Ë�¿M�dÌ·Z §�Á�ÉYA.comaroffi�¹�¿��Y��Y�§Y

SPSS�|��Ã{Z¨f�Y���Á�Ó�É�ZXeÁ�a�dÌ·Z §�½Y�Ì»�Á�Äf�a�¹Z«�Y�ÃÂÌ»�d�Âa�¾ÌXeÁ�a�½Y�Ì»�¾Ì]�Ê´f�^¼Å�¾ÌÀr¼Å
��Á�� Ä]�d§MPearson�d§�³� �Y�«�Ê]ZË��Y� {�Â»��¾Ì´¿ZÌ»� Ä�ËZ¬»�ÉY�]�½Â»�M� �Y� �Ì¿� ZÅLSD�t��� �{��lÀa

|��{�|�� Ã{Z¨f�Y�� � Rahimi Namin et al., 2014-Naseri et al., 2014 �-Mansouri et al., 2013- 

Hemati et al., 2012�-Nasri et al., 2010a,b����
��

�lËZf¿��

��yZ�ÄË~¤e�ÉZÅ�Á�Ó�¦¸fz»�ÉYA. comaroffi��ÃÂÌ»�d�Âa�ÉÁ�Äf�a�¦¸fz»�¹Z«�Y��
Ã{Y{� ÄË�ne�lËZf¿�yZ�� Ä]��Â]�»�ÉZÅÄË~¤¿�ÉZÅÊÀ »�cÁZ¨e� Ä¯� {Y{� ½Z�¿�ÉY�yZ��¾Ì]�É�Y{�ÉZÅ

ÄË~¤e� ¦¸fz»� ÉYÉZÅÁ�ÓA. comaroffi ���Á�a�{�Y{� {ÂmÁ� Äf�a� º«�� lÀa� Äf�a� ÃÂÌ»� d�Âa� ÉÁ�� Äf§ZË� �
�����
�, P≤��
�=��Á� CI: F�-,���
�, P=��
��=��Á�AD: F�-����
�, P ≤��
��=��Á�ECD: F-� �

����
�, P≤��
��=��Á�ECI: F�-���
� , P=��
��=��Á�RGR: F�-����
�, P≤��
��=��Á�RCR: F� ���lËZf¿
�yZ��Ä^�Zv»ÄË~¤e�ÉZÅÉZÅÁ�Ó�ÉYA. comaroffi ��µÁ|m��{��d�Y�Ã|���z�»���Ì]��yZ���Y|¬»�¾Ë�e

� Á� ¥��»� ¾Ë�f�Ì]º�Å� Ê^Ë�¬e��yZ�� �{� Ê³|¿Â��Á�a� ÉZÅÁ�Ó� �Zf¼»� º«�� ÃÂÌ»� d�Âa� ÉÁ�� Äf§ZË�Á
�É|uÁY�º«��ÉÁ��¥��»��yZ���Y|¬»�¾Ë�f¼¯|»M�d�{�Ä]���¾Ë�f�Ì]�Á�¾Ë�f¼¯¬»�Ë{Z��yZ�ÉZÅ��ÊÅ{�Z]

�Ã|��Ã{�Ây�ÉY~£|��Ã|ÅZ�»��Zf¼»�Á�É|uÁY�º«��ÉÁ����º«��ÉÁ��Ê^�¿�|���w�¿�Á�Ê^�¿�¥��»�w�¿��Ë{Z¬»
Ä]�ÊËZ«M|¼uYÊÀ »��Â��É�Y{{Â]�¹Z«�Y��ËZ��ÉÁ���Ë{Z¬»�¾ËY��Y��f¼¯����µÁ|m�����

��
¶¯�®ÌfÌ·ÂXeÁ�a�dÌ·Z § 

Ã�Z���¶¯�®ÌfÌ·ÂXeÁ�a�dÌ·Z §Á�Ó�Ê¿ZÌ»�Ã{Á��ÉZÅÉZÅ�A. comaroffi�ÃÂÌ»�Z]�Ã|��ÄË~¤e�{�Â»�¹Z«�Y�ÉZÅ
� Y�f�]Â��½YÂÀ�� Ä]� ¾ÌW�Z¯Á�M� �Y� Ã{Z¨f�Y� Z]��ËZ»�M�� ÄfË|Ì�Y��� �ÊÀ »�¥ÔfyY� �´Ë|°Ë� Z]É�Y{�{Y{� ½Z�¿� Y��
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�����
�, P≤��
���=��Á�(F���¶°������Z]�Ã|��ÄË~¤e�ÉZÅÁ�Ó�Ê¿ZÌ»�Ã{Á��Ã�Z����{�Ê°Ì·ÂXeÁ�a�dÌ·Z §��Ë{Z¬»
ÊÀ »��Â��Ä]�É|uÁY�,É�^¯Y�¹Z«�Y�ÃÂÌ»�d�Âa�Ó��ËZ���Y��f¼¯�É�Y{Á�{�Â»�ÉZÅ{Â]��ËZ»�M���Ì]�dÌ·Z §�¾Ë�e
�d�Âa�ÉÁ��Ã{�¯�ÄË~¤e�ÉZÅÁ�Ó��{�É�ZXeÁ�a��Zf¼»�º«��ÃÂÌ»�U/mg����
�����
���|��Ã|ÅZ�»���¶°�������

��
�µÁ|m����yZ�ÄË~¤e�ÉZÅ�ÉY�¾Ì´¿ZÌ»�{�Y|¿Zf�Y�ÉZ�y��\��ÉZÅÁ�Ód�Âa�Ã�a�ÃÂÌ»�d�Âa�ÉÁ��Äf�a� ÃÂÌ»��YÂy

Äf�a�º«��lÀa��
Table. 1. Feeding indices (Mean±SE) of A. comaroffi larvae on skin of fruit of five pistachio varieties  

Pistachio 
varieties CI �̃� AD �̃� ECI �̃� ECD RCR 

(mg/mg/d) 
RGR 

(mg/mg/d) 

Ahmad Aghaei 3.5±0.09 c 69.89±1.14 bc 21.06±0.78 c 27.76±1.14 c 0.10±0.004 d 0.51±0.016 d 

Akbari 3.47±0.11 c 68.87±0.33 c 23.41±0.9 b 29.92±0.85 b 0.11±0.004 c 0.53±0.01 c 

Ohadi 3.17±0.06 d 67.27±1.83 c 19.36±0.77 d 24.96±0.7 d 0.11±.0003 c 0.53±0.015 c 

Kalehghochi 3.72±0.07 b 71.80±1.38 b 25.42±0.63 b 28.51±0.41 b 0.12±.004 b 0.56±0.012 b 

Momtaz 4.18±0.09 a 75.01±0.93 a 29.10±0.91 a 32.87±0.69 a 0.13±0.005 a 0.58±0.017 a 

ÊÀ »�¥ÔfyY�{ÂmÁ�Ã|ÀÅ{�½Z�¿�½Âf���Å��{�Ä]Z�»��Ì£�¥Á�u¾Ì´¿ZÌ»�¾Ì]�Ä�ËZ¬»��{��Y{Ê»�ZÅ�|À�Z]��½Â»�M��Z�Y��]
LSD�|��{�lÀa�µZ¼fuY�t����{�����

The means followed by different letters in the same column are significantly different  
(P < 0.05, LSD). 
 
 

 
��
��
��
��
��
��
��
��

�¶°����¾Ì´¿ZÌ»���{�Y|¿Zf�Y�ÃZ^f�Y��Á�Ó�Ê¿ZÌ»�Ã{Á��Ã�Z���¶¯�®ÌfÌ·ÂXeÁ�a�dÌ·Z §ÉZÅ� �
�A. comaroffi�Äf�a�¦¸fz»�¹Z«�Y�ÃÂÌ»�d�Âa�Z]�Ã|��ÄË~¤e��

Fig. 1. Mean (±SE) total proteolytic activity of midgut extract from  
A. comaroffi larvae feeding on skin of fruit of five pistachio varieties  

��
»Ì½Y��XeÁ�aÌ¾�»�d�Âa�¶¯ÌÃÂ�Äf�a�º«��lÀa��

�»Ì½Y��XeÁ�aÌ¾�»� d�Âa� �{� ¶¯ÌÃÂ�Z»�M� {�Â»� Äf�a� ¦¸fz»� ¹Z«�YË��Y�Y{É�À »� ¥ÔfyYÊ�Y{�{Â]��
�����
�, P≤��
���=��Á�(F��É�Â��Ä]��Y��Y|¬»�¾ËY�Ä¯��
����
��Ê¸Ì»�º«��ÃÂÌ»�d�Âa��e�½�Á�¹�³��]�¹�³

�Ze��Zf¼»��
����
���{��º«�|uÁYÉ�Á���
����
��»Ì¸Ê¹�³��]�½�Á��e��{�d�Âa�»ÌÃÂ�º«����Ì¤f»�É�^¯Y�{Â]
��¶°����� 

 



Ã��u�¾¼n¿Y�Ä»Z¿��,½Y�ËY�Ê�ZÀ�������
������˼˻̀��

 

 

 
�¶°�����¾Ì´¿ZÌ»���ÃZ^f�Y{�Y|¿Zf�Y��Äf�a�º«��lÀa�ÃÂÌ»�d�Âa�¶¯�¾ÌXeÁ�a�½Y�Ì»��

Fig. 2. Mean (±SE) total protein in skin of fruit of five pistachio varieties 
 

�neËÄ�Ä�ÂyYÉ�¹Z«�Y�¦¸fz»�Äf�a��]�ZÀ^»É�,¦¸fz»� ¹Z«�Y� Äf�a� ÃÂÌ»� d�Âa� ¶¯� ¾ÌXeÁ�a�
�yZ��ÉZÅ�ÄË~¤eÉY�ECI��ÁECD�Á�Ó�Ê¿ZÌ»�Ã{Á��Ã�Z���É�ZXeÁ�a�dÌ·Z §�,A. comaroffi��

Ä�Ây�ÄË�ne��Y�¶�Zu�¹Y�³Á�|¿{��{Ã{Y{��Â¼n»�ÉY�yZ��Ä]��Â]�»�ÉZÅÄË~¤e�ÉZÅ�¶»Z��ºÆ»�ÉYECI�
� ÁECDºË�¿M� dÌ·Z §� ,ºÅ� Á�d§M� Á�Ó� Ê��YÂ³� ÉZÅ�{�Â»� Äf�a� º«�� lÀa� ÃÂÌ»�d�Âa� ¾ÌXeÁ�a� ½Y�Ì»� ¾ÌÀq

|»M�d�{�Ä]��ËZ»�MÃ�ÃÁ�³�Ë���{�É�^¯Y� Á�É|uÁY� ,ÊËZ«M|¼uY� ¹Z«�Y� ,A���Ë���{��Zf¼»�Á�ÊqÂ«�Ä¸¯� ¹Z«�Y� Á
� ÃÁ�³B�ÃÁ�³� |¿|��É|À]�� ¶°������ ¾ÌÀr¼ÅÊ´f�^¼Å�ÊÀ »�d^j»�Á� ÃÂÌ»�d�Âa� ¾ÌfWÁ�a� ½Y�Ì»� ¾Ì]� É�Y{

É�ZXeÁ�a�dÌ·Z §�Á�Ó��d�Y{�{ÂmÁ����
��P�,�
��r����
 

 
�¶°�����,ÃÂÌ»�d�Âa�¶¯�¾ÌXeÁ�a�½Y�Ì»�ÉZÀ^»��]�Äf�a�¦¸fz»�¹Z«�Y��f�Ô¯�ÄË�ne��Y�¶�Zu�¹Y�³Á�|¿{
�yZ�ÄË~¤e�ÉZÅ�ÉYECI� ,ECD�Ã{Á��®ÌfÌ·ÂXeÁ�a�dÌ·Z §� Á�ÉZÅÁ�Ó�Ê¿ZÌ»�ÉA. comaroffi����Á�a

�ÃÂÌ»�d�Âa�ÉÁ��Äf§ZËÄf�a�¦¸fz»�¹Z«�Y� 

Fig. 3. Dendrogram of cluster analysis of different pistachio varieties based on total 
protein in skin of fruit, feeding indices of ECI, ECD and midgut proteolytic activity of  
A. comaroffi larvae reared on skin of different pistachio varieties.  
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