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Abstract 
This study was intended to investigate the diversity of parasitoid wasps of the family Braconidae in 
different habitats dominated by the plant species Medicago sativa L., Mentha pulegium L., Sophora 
alopecuroides L. and Rubus sp. About 563 braconid specimens of four subfamilies, Macrocentrinae, 
Alysiinae, Braconinae and Rogadinae were collected between May and December 2014. Alfalfa (450 
individuals) and pennyroyal (28 individuals) had the highest and the lowest collected specimens 
respectively. The similarity index of Morisita-Horn showed that sophora and alfalfa had the highest 
similarity in terms of collected genera. The higher density of alfalfa lowered the value of biodiversity 
(0.566) while the highest diversity occurred in sophora (339/1). CCA analysis showed that the 
differences in dispersion of the genera were due to differences of habitats� The Jackknife index 
suggested higher number of expected genera than collected ones� 
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Ã{YÂ¿Zy�Braconidae��Â·ÂÌ]�µ�fÀ¯�¶»YÂ��¾Ë�f¼Æ»��YË�®M¾Ì»��Á��eY�»��{�cZ§��Z¼��Ä]�É��ÁZ�¯�ÉZÅ
Ê»�Á�¿|��Quicke, 2015��Ã{YÂ¿Zy�¾ËY�,�Z]������Á��Àm��������{�Ã|��¦Ì�Âe�Ä¿Â³����Ë��Ã{YÂ¿Zy��Y�Ê°Ë

� Ä¯�d�Y� ½ZÌWZ�£� µZ]� Äf�Y�� ÉZ��Y� ¾Ë�f¼Æ»� Á� ¾Ë�f³��]����Ë��®Ìf¯�ZX·Za� [�£� Ä¬�À»� �Y� ½M� �Y� Ã{YÂ¿Zy
Ã|����Y�³�Y|¿�Yu et al.,2012)�����Z�Y��]Ã|��¹Zn¿Y�cZ ·Z�»,�{Y| e�É{Á|v»��ZÌ�]��Ã{YÂ¿Zy�¾ËY�ÉZ��Y��Y

ÃZÌ³��YÂy��|Àf�ÅfË�Y�Za�Y�Z��Y��f�Ì]�Z»Y�|ÌWÂ�¶Ì°�eÃ{Y{��Ê Ì^��½ZÀ¼�{�¾Ë�f³��]�Á�m�Y��ZÆ¿M�Ä¸X�»�¾Ì¼Å�Ä¯
Ä¸¼m� �Y�ÊeZ§M� �Ä¿YÁ�a� ,½ÓZ]Á{� ,½Z�Âb·Z]�dz��Ê»� �Y�«� ½ÓZ]�Âm� Á� ZÅ�|Å{�(Shaw & Huddleston, 1991; 

Wharton et al., 1997)���Ã{Y{�½Z�¿��Ì¿�½Y�ËY��{�cZ ·Z�»Ã{YÂ¿Zy�¾ËY�cZ§M�µ�fÀ¯��Â�À»�Ä]�¾Ì»��Á��eY�»��{��ÉZÅ
�É��ÁZ�¯¿�Y{�{�]�Z¯�|�Navaei et al., 2002���ÃZÌ³�cY��u�dÌ ¼m�µ�fÀ¯��{�|ÌWÂfË�Y�Za�ÉZÅ�Â^¿���¬¿���YÂy

��]�Ê¸Ì·{�ºÌ¬f�»�c�Â��Ä]�cY��u�dÌ ¼m��ÌÌ¤e�Á�ºÌ¬f�»�Ì£�c�Â��Ä]�½ZÅZÌ³�ÉZ¬]��{��ÌÌ¤e�ÄnÌf¿��{�Á
Ê»�ZÅ�Â^¿��¾ËY�É�Â·Â¯Y�ÉÓZ]�dÌ¼ÅY|�Z]��2014 ,.et alGarí-Falcó����

½Z�¿Y�d�{� Ä]� Ã|�� {ZnËY� ÊfÌ ¼m� Á�É�ZfyZ��cY�Ì¤e��Ìv»� �{� ZÅZÅ¦¸fz»�É��cY��y� {ZnËY�h�Z]
ºf�Ì�Â¯Y�½Y�Y|¿Zm��ÂÀe��{�Ê¼Æ»Ê»�Ê Ì^��ÉZÅ�{Â���Idris & Hasmawati, 2002����¶Ì·{�Ä]��Z�Y�¾Ì¼Å��]

½Z]�Ì»�Á� ZÅ�Â^¿��¾ËY�½ZÌ»�¶]Z¬f»��]YÁ���]�½Z��� ZÅ�Â^¿��¾ËY��ÂÀe�Ê�Ê»�¾ÌÌ e�ÉY�]�Ê�yZ��½YÂÀ��Ä]�|¿YÂe
�cZ»|��¾ÌÀr¼Å�Á�Ê¿Z�¿Y�\Ë�ze�½Y�Ì»MÀ»��{�ÊËYÂÅ�Á�[ª�Z�{Â��Ã{Z¨f�Y��Matthews, 1974; Falcó-Garí 

, 2014.et al����Á�º¯Y�e�ÉÁ���]�Ä¯�|Àf�Å�¦¸fz»��»YÂm�ÉZÅ�ÂÀ�ÂÌ]��]��iÂ»�¶»YÂ��½YÂÀ��Ä]�\Ë�ze�Á�Ä �Âe
Ä¿Â³��ÂÀeÊ»��Y~³�iY�ÉY|À�Z]��Ê»�Ä¬�À»��{�{Y�§Y�¥~u�ªË����Y��ÂÀe��ÅZ¯�\mÂ»�\Ë�ze�ÓÂ¼ »�Z»Y�{{�³

��Y�{�Y{�{ÂmÁ�Ã|��\Ë�ze��ÄÌuZ¿��{��ÂÀe�{ZnËY�½Z°»Y� ,\Ë�ze��Y�Ê·{Z f»�t����{�Á��Zy�Ê�ËY���dve
Ê»�Ã�Ì£�Á�É�Z��ÃY��,É�Z�|��ªË����Y�d Ì^��\Ë�ze��Y�¶�Zu�ÊËZÌ§Y�¤m�ÉYÁ�¿Y�|À¿Z»�É{�YÂ»�Ä¸¼m�|¿YÂe

Ä¿Â³�h�Z]��{{�³�ÊËY�(Connell, 1975)�,Ä¿Â³��ÂÀe��ÅZ¯��´Ë{�¥����Y�dÌ·Z §�ÄnÌf¿��{�Ä¯�ÉY�Ä]�Ê¿Z�¿Y�ÉZÅ
Ê»�ÄÌ·ÁY�|Ì·Âe��ÅZ¯�h�Z]�,|ËM�Ê»�{ÂmÁ�{Â�ZÀ£��ÅZ¯�Ä¯�d�Y�ÊÀ »�½Y|]�¾ËY�,É�Ä¿Â³�d]Z«���ÅZ¯�ZË�Á�ÉY

m�{Y�§Y�¾Ì]��{��]ZÀ»�d��{�ºÌ�¬e�¹|��Ä]��nÀ»�Ä »Zm��{�Ä »Z�|��|ÅYÂy(Mitchell et al., 2002)����
d�Y� ÄmYÂ»�É{ZË��cÔ°�»� Z]�Êf�Ë�� �ÂÀe�Ê���]�ÉY�]�\�ZÀ»�Ê°Ì»Â¿Â�¯Ze�t���[Zzf¿Y����ÅZ¯

ÄÀË�Å��ÊËZ�ZÀ���Y�½ZÀÌ¼�Y�¹|��¾ÌÀr¼Å�Á�Ä¿Â³��Y�Ê¬§YÂe�{�Â»�Á�ªÌ«{�¦Ë� e�{Â^¿�,d«Á��{�ÊËÂm�Ä§���Á�ZÅ
Ä¿Â³�d��{cY�Ì¤e�¶Ì·{�Ä]�{ÂmÂ»�ÉZÅ���Y�Ã{Z¨f�Y�Ä]�¶ËZ¼f»�Y��½Z¬¬v»�,cY��u�¾Ì]��{��Â�y�Ä]�Ê°Ìf¿�

Ã{�¯�Ä¿Â³��Y��eÓZ]�sÂ���d�Y�(Ejtehadi et al., 2009)����
�Äf�Y��|ÌWÂfË�Y�Za�ÉZÅ�Â^¿��Êf�Ë���ÂÀe�Z]��Z^e�Y��{�É�ZÌ�]�cZ ·Z�»Hymenoptera��Ã|��¹Zn¿Y�ZÌ¿{��{

d�Y���½Zf�¸´¿Y��{�Ä¸¼m��Y�Fraser et al., 2007��ZÌ¿Zb�Y�,(Jimenez- Peydro & Peris- Felipo, 2011, 2014;)�
½Y�ËY�Á��Lotfalizadeh et al., 2016�.��yZ��,�Ìv»�cY�ÌÌ¤e�ÊeZ»|¬»�Ê���]��Â�À»�Ä]���Zu��ÅÁ�a��{��ÉZÅ

� Ã{YÂ¿Zy� |ÌWÂfË�Y�Za� ÉZÅ�Â^¿��®Ë�Â·Â¯Y� Á�Êf�Ë�� �ÂÀeBraconidae���Âa� Z]� �Z^e�Y� �{���Ä¬�À»� ÊÅZÌ³� ÉZÅ
|��Ä^�Zv»�o�Ì����

��

��
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½Zf�Y�µ|f »�Á�Ê¿Zf�ÅÂ¯�ª�ZÀ»��Y�Ê°Ë�o�Ì��½Zf�Å{��ÊËZÌ§Y�¤m�dÌ «Â»�Z]30°11′N 57°34′E�d�Y�,
�É�Ä¸�Z§��{�Á�½Zf�Y�Ê«���d¼�«��{�Ä¯���½Z»�¯��Æ��É�f»Â¸Ì¯��{Y|Æ���ËÂ¯�c�ÁZn»��{d�Y�Ã|���«YÁ��

ÃÂ¯� Ä¸�¸�� {ÂmÁ�d¸�� Ä]� �ËÂ¯�d�{� �Y� ½Zf�Y� Ê]�£�d¼�«� ½|�� Y|m� ¶Ì·{� Ä]� Ä¬�À»� ¾ËY�� ÉZÅ�Á� ½Zf¨m
o�Ì��cZ�Z¨e�Y�Ê»� ½Zf�Y� ª�ZÀ»� �´Ë{� Ä]� d^�¿� cÁZ¨f»� Ê°Ë�Â·Â¯Y� dÌ �Á� ÉY�Y{|�Z]��¾ÌÀr¼Å��{ÂmÁ

Y{�Ä¿Zy{Á�ËÊ¼,��ÊÅZÌ³���ÂaÊ�Y���Á�Ê Ì^��¡Z]�{ÂmÁ�Á�{ÂmÂ]�h�Z]�ÃÂÌ»�ÉZÅM�½|»Ä¬�À»����¿��Y��ÂÀf»�ÉY
d�Y�Ã|��É�Â¿Zm�Á�ÊÅZÌ³���

ÊÅZÌ³���Âa��ZÆq�,Ê¿Y|Ì»�Ê���]�Á�cZ ·Z�»��Y��aMedicago sativa L.��Än¿ÂË��,Mentha pulegium 

L.��Ä¿Âa�,Rubus sp.��®�¼e��ÁSophora alopecuroides L.��x¸e½ZÌ]���¼m� �Â�À»� Ä]�ÉZÅ�Â^¿�� É�ÁM
�o�Ì��Ä¬�À»��{�|ÌËÂfË�Y�Za|��[Zzf¿Y��,Ä¬�À»�¶»Z¯�½{Y{���Âa�Á�½ZÅZÌ³�¾ËY�Ê³|À¯Y�a�Ä]�ÄmÂe�Z]����Ä]�Ä�¬¿

Ä¿Â¼¿�¾Ìu��{�d]Â��� Á� Z»{� Ä]��Â]�»�cZ�Ô�Y� Á�¾ÌÌ e�Ê§{Z�e�c�Â��|Ë{�³�d^i�É�Y{�]� �Ä¿Â¼¿�É�Y{�]
�µZ���}M�Ze�d�Æ^Ë{�Y���YÁY��Y�Êf�{��Âe�É�Ä¸Ì�Â]�����¬v»�®Ë���Âe�½ZÌ»��{�Äf¨Å�®Ë�c�Â��Ä]�¹Zn¿Y�ª

|���Ä¿Â¼¿��Æ���Y��Ìa�º�À»�c�Â��Ä]�É�Y{�]��d�Z���Y��Z]�®Ë�d�Z��®Ë��Å�������Æ���Y�| ]�Á��®Ë��Å
�d�Z���Y��Z]�®Ë�d�Z���������Ä]�Á�ºÌ¬f�»��y�®Ë��{�Ê¿���Âe� ,Z�y��ÅZ¯��Â�À»�Ä]�Á�Äf§�³�c�Â�

�Ê³Y�´Ë��c�Â��Rasekh-Adel et al., 2012��Ä¿Â¼¿�¶v»�d¼��®Ë��Y�É�Y{�]�¹Z¼e�Á�¹Zn¿Y�¶]Z¬»�d¼��Ä]
Ä¿Â¼¿��Y�Ä¸u�»��Å��{��Z¬¿�¼m�Ä]�¹Y|«Y�d]Â¿�Á{��{�¶«Y|u�É�Y{�]�½ZÅZÌ³�ÉÁ���Y�|ÌWÂfË�Y�Za�ÉZÅ�Â^¿��É�ÁM

|��¦¸fz»���
Ã{Y{�¼m�ÉZÅ�yZ�� Á�d^i� Ã|��É�ÁMÉZÅ�Y�§Y� ¹�¿� ��Âe� É�Â·Â¯Y� Á�Êf�Ë�� �ÂÀe� ÉZÅPRIMER 

software 6.1.5�Á�PAST software 3.12 (PAleontological Statistics)�|Ë{�³�Ä^�Zv»(Clarke & Gorley, 

2006 ; Hammer et al., 2011)� ��yZ��¾ËY� Ä¸¼m� �Y�� ,ZÅ��yZ�Ä]Z�e�ZfÌ�Ë�Â»���½�ÂÅMorisita-Horn)��
Ä¯�d�Y ��Âa�dÅZ^�� ½Y�Ì»��Â^¿�� Z]� �Z^e�Y� �{� Y��´Ë|°Ë� Ä]� ÊÅZÌ³� ÉZÅ�¼m� |ÌWÂfË�Y�Za� ÉZÅ�Ã|�� É�ÁM
� Ä^�Zv»Ê»�¾ÌÀr¼Å� ,|À¯�É�]� �yZ��� �Ìe�¯�Bray-Curtis��Êa� ÉY�]�Ä�]Y�� Ä]� ½{�]�½ZÌ»� É��Àm�ÉZÅ

|ÌWÂfË�Y�Za� ÉZÅ�Â^¿���¼mÃ|�� É�ÁM���Âa� �Y�|�� Ä^�Zv»� ÊÅZÌ³� ÉZÅ�(Clarke & Warwick, 2001; 

Greenacre & Primicerio, 2013)� �Ã{Y{�� �Y�§Y� ¹�¿� {�YÁ�ª¸�»�Ê¿YÁY�§�c�Â��Ä]� ZÅ��¼ËY�a�½Z�°Ë�ÉY�]�Á�|�
�½�Á�½{Â]�Á�Àm��´Ë{�Ä]�d^�¿��Àm��Å�ª¸�»�Ê¿YÁY�§��ÌiZe�½Y�Ì»��ÅZ¯Ã{Y{�ÉY�]�ºnÀa�Ä�Ë��ZÅ�Ä^�Zv»�ZÅ

|Ë{�³(Kindt & Coe, 2005)���
�Ì·Z¿M�¶Ì¼°e��Â�À»�Ä]�ZÅÁ�Êa�Ä]�½{�]�Ê³�ËÁ�¾Ì]� ZËM�Ä¯�Ä¸X�»�¾ËY�Àm�Á�Ê�Ìv»�ÉZÅ�¼m�ÉZÅ�É�ÁM

Ä�]Y��Ã|���{ÂmÁ�ÉYºÌ¬f�»�½ZË{Y�³�Á�Ä§���Á{��yZ��,{�Y{�CCA(Canonical Correspondence Analysis)�
�Ä^�Zv»�|��Ter Braak, 1986�� 

½M� �]� ÃÁÔ���Ìv»� ½{�¯��z�»�ÉY�]�� ÉY�]�[Â¸�»� Á���f�Y� �a� ÉZÅ�Â�u��Àm�yZ�� ZÅ�ÉZÅ� �
� �ÂÀe� Êf�Ë�¶»Z�� �½Â¿Z�� ,¦·Z³�Z»� ,½Â�b¼Ì����ÀËYÁ�� Ä^�Zv»� �Ë�� cÓ{Z »� É� Ä¸Ì�Â]� Ê³|À¯Y�a� Á|�� �

(Ejtehadi et al., 2009) 
Ä¿Â³�ÉZÀ£� ÉY�¦·Z³�Z»�Margalef�:�Ä¿Â³�¶¯� {Y| e��Z�Y� �]��yZ��¾ËY�Ä¿Â¼¿� �{� {ÂmÂ»� {Y�§Y� ÁZÅ

ÄnÌf¿�Ê»�É�Ì³|À¯���
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S���Àm�{Y| eÃ|��Ã|ÅZ�»�ÉZÅ��
N��Ä¿Â¼¿��{�{Y�§Y�¶¯�{Y| e��

��
Ä¿Â³��ÂÀe��yZ�ÉY�½Â¿Z������ÀËYÁ�Shannon-Wiener���Ã|ÀÅ{�½Z�¿�Äm�{�¾Ì´¿ZÌ»��Y�ÊÀÌ¼ze�É��¹|��É

Ä�Â¼n»��Y�Ê§{Z�e��Â��Ä]�Ä¯�d�Y�{�§�®Ë�ª¸ e�ÊËÂ´�Ìa��{�½ZÀÌ¼�Y��Z]�ÉYs��Á�Ä¿Â³N ��Ã|��[Zzf¿Y�{�§
d�Y���
��

��ൌ െ����ሺ��ሻ 
��

½Â�b¼Ì���yZ���d�Y�ºf�Ì�Â¯Y��{�dÌ^·Z£�{ÂmÁ�¹|��ZË�Á�{ÂmÁ�Ã|ÀÅ{�½Z�¿��yZ��¾ËY� 

��
ͳ െ � ൌ ͳ െ ʹ

ሺ୮୧ሻ
 

�� ൌ ��
�  

���É�Ä¿Â³�{Y| e�Z]��]Y�]i��ÁN�Ä¿Â¼¿��{�{Y�§Y�¶¯�{Y| e 

��
��

� Â¸Ìa� ÊfyYÂÀ°Ë��yZ���� ��� �Y|¬»� Á� ÊfyYÂÀ°Ë� ¶«Y|u� ÉY�]� �¨�� �Y|¬»� �Y��yZ�� ¾ËY����j¯Y|u� ÉY�]
d�Y��Ì¤f»�ÊfyYÂÀ°Ë���

�� / Ln (S) �� � 
���½Â¿Z���yZ���Y|¬»���ÁY�ÀË��
��

lËZf¿��
��

Ä¿Â¼¿� Ã�Á{�Ê�� �{� {Y| e�É�Y{�]�����ÉÁ�� �Y� Ä¿Â¼¿�ZÆq�� ÃZÌ³Rubus sp., Sophora alopecuroides �
,Mentha pulegium ,Medicago sativa��¼m��É�ÁM|����Ë�� �Y� ½ZÌ»� ¾ËY� �{� Ã{YÂ¿ZyMacrocentrinae��Àm�

Macrocentrus Curtis, 1833�� Z]��� Ä¿Â¼¿(Macrocentrussp.1-sp.2) ,��Ë�� Ã{YÂ¿ZyRogadinae �
�ÀmAleiodes Wesmael, 1838�� Z]���Ä¿Â¼¿(Aleiodessp.1- sp.25) Ã{YÂ¿Zy�Ë�� ,Braconinae �
�Àm�ÉZÅHabrobracon Ashmead, 1895 ;Atanycolus Foerster, 1862; Bracon Fabricius, 1804 �Z]����
�Ä¿Â¼¿�Atanycolus sp.1-sp.2 , Habrobracon sp.1 , Braconsp.1-sp.46�Á��Ë��Ã{YÂ¿ZyAlysiinae��Àm�ÉZÅ

Aspilota Förster, 1862; Chorebus Haliday, 1833; Dacnusa Haliday, 1833; Dinotrema Förster, 1862; 

Orthostigma Ratzeburg, 1844;�Z]�����Ä¿Â¼¿��Dacnusa sp.1,Chorebussp.1-sp4, Aspilota sp.1, 

Orthostigma sp.1-sp.46, Dinotrema sp.1-sp.7���¼m|��É�ÁM���
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�]� �{�Ä¿Â¼¿� {Y| e�Ê��¼m�ÉZÅ½ZÅZÌ³�ÉÁ���Y� Ã|��É�ÁMÄn¿ÂË� ,��Medicago sativa���¾Ë�f�Ì]�ÉY�Y{
º¯Y�e��Â^¿��¼m�|ÌWÂfË�Y�Za�ÉZÅ�Z]�Ã|��É�ÁM����Á�Ä¿Â¼¿�e�¾Ë�f¼¯�¼m�ÉZÅ�Â^¿�¼¯Y��Ã|��É�ÁM�Ä]��Â]�»

x¸e�ÊÅZÌ³���Âa�½ZÌ](Sophora alopecuroides)�Z]�����¼m�Ä¿Â¼¿�Ã|��É�ÁM�{Â]�µÁ|m�����
�¾ÌÀr¼Å¶°����Ê»� ½Z�¿Ä¿Â¼¿� |��{�¾Ë�f�Ì]� Ä¯� |Å{��¼m�ÉZÅx¸e� ½ZÅZÌ³�ÉÁ�� �Y� Ã|��É�ÁM�,½ZÌ]

��Àm�Ä]�ª¸ f»� Ä¿Âa� Á� Än¿ÂËChorebus�Ê»�|�Z]��Ä]�ª¸ f»� Ä¿Â¼¿� |��{�¾Ë�f�Ì]�®�¼e� ÃZÌ³� {�Â»� �{�Ê·Á
��ÀmOrthostigma�{Â]� �Ê·Zu� �{� ¾ËY�Y�Àm� Ä¯�d��ÉZÅOrthostigma,Chorebus �� ÁBracon�� �Å� �{��

�Àm�Á�Ã|��Ã|ÅZ�»�ÊÅZÌ³���Âa��ÉZÅHabrobracon�Á�Atanycolus���Àm�Á�®�¼e�ÃZÌ³��YDacnusa��ZÆÀe
�¼m� Än¿ÂË� ÃZÌ³� ÉÁ�� �Y� É�ÁM|����yZ��¼m� |ÌWÂfË�Y�Za� ÉZÅ�Â^¿�� Êf�Ë�� �ÂÀe� ÉZÅ�ÉY�]� Ã|�� É�ÁM

��Âa�|��Ä^�Zv»�Ä¬�À»�ÊÅZÌ³�ÉZÅ��µÁ|m�����½ZÅZÌ³�Ä]�ª¸ f»��ÂÀe�¾Ë�f�Ì]�Ã|»M�d�{�Ä]�lËZf¿��Z�Y��]
x¸eÊ»�®�¼e�Á�½ZÌ]� {Y| e�Ä¯�|�Z]���¼m�ÊÅZÌ³���Âa�Á{��Å��Y��Àm��{Y| e��Â¼n»�¾Ì]�Á�|Ë{�³�É�ÁM

¼m�{Y�§Y��Àm�{Y�§Y�º¯Y�e�¾Ì]�Z»Y�d�Y|¿�{ÂmÁ�É{ZË��cÁZ¨e�Ã|��É�ÁM���Âa��Â¿�Á{�ÉÁ���]�{ÂmÂ»�ÉZÅ
��Àm�Ä]��Â]�»�½ZÌ]�x¸e�ÃZÌ³�ÉÁ��º¯Y�e�¾Ë�f�Ì]�Ä¯�É�Â��Ä]�{�Y{�{ÂmÁ�cÁZ¨e�ÊÅZÌ³Chorebus��������

��Àm�Ä]��Â]�»�®�¼e�ÃZÌ³�ÉÁ���]�º¯Y�e�¾Ë�f�Ì]�ÁOrthostigma��������{Â]��f¼¯��»YÂm�¾Ì]��{��ÂÀe�¾Ë�
��Y|¬»�Z]�Än¿ÂË�ÃZÌ³�Ä]�ª¸ f»�ÊÅZÌ³����Ä^�Zv»�¾ÌÀr¼Å�,|�Z]�Ê»�Ã|ÀÅ{�½Z�¿�Â¸Ìa�Ê³|À¯Y�a��yZ��É��É

{Â]�Än¿ÂË�ÊÅZÌ³�Ä »Zm��{�ÊfyYÂÀ°Ë�¾Ë�f¼¯� ���yZ�®mZ¿Ë¦�Ä¯�Ä]��Â�À»�¼zeÌ¾�ZÀ£É�Ä¿Â³�YÉ�Ä^�Zv»�
Ã|��d�Y�½Z�¿�»Ê|Å{�Ä¯�{Y| e��ÀmZÅÉ�{�Â»��Z�f¿Y�]Ì�f���Y�{Y| e��ÀmZÅÉ��¼m��ÁMÉ�Ã|��d�Y��]YÉ�

Ä¿Â¼¿��{�µZj»�Y{�]É��¹Zn¿YÃ|��Ä »Zm��Y�É�³ÌÅZÊ��{Y| e�Ä¿Âa�ZÆq��Àm��¼m�ÁMÉ�|��Ä¯��yZ��®mZ¿Ë¦�
�Z�f¿Y�{Y| e{�Y{�����Àm��{�YË¾���Âa�³ÌÅZÊ�{ÂmÁ�Äf�Y{�|�Z]���

��
µÁ|m����{Y| e�|ÌWÂfË�Y�Za�ÉZÅ�Â^¿���Ã{YÂ¿ZyBraconidae��¼m�Ã|��É�ÁM��Ä¬�À»��{�ÊÅZÌ³���Âa��ZÆq��Y

½Z»�¯�½Zf�Y�o�Ì�� 

Table 1. Specimen number of Parasitoid Wasps of the family Braconidae collected on four 
vegetation in the Sirch District, Kerman province. 
 

Plant 

Family  
Sophora 

alopecuroides 

Rubus sp. Medicago  

sativa 

Mentha 

pulegium 

Alysiinae 32 29 407 19 

Braconinae 6 12 23 8 

Rogadinae 4 1 19 1 

Macrocentrinae 1 0 1 0 

Total 43 42 450 28 
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Ë�Â·Â¯Y�dÅZ^��½Y�Ì»Ê°���Âa��Y�®Ë��Å��Â^¿��Z]�Ä�]Y���{�ÊÅZÌ³�ÉZÅ�yZ��Ä¸Ì�Â]�|ÌWÂfË�Y�Za�ÉZÅ�

Zf�Ë�Â»�Ä]Z�e���¿�ÂÅ§�³�Y�«�Ê���]�{�Â¼�d�µÁ|m�������Âa�¾Ì]��{�dÅZ^��¾Ë�f�Ì]��Ä]�ª¸ f»�ÊÅZÌ³�ÉZÅ
x¸e���Âa� Á{� Än¿ÂË� Á� ½ZÌ]{Â]��������� Ä]� Y��dÅZ^�� ¾Ë�f¼¯�®�¼e� ÊÅZÌ³���Âa� �´Ë{�¥��� �Y� ,��

�½Z�¿��´Ë{�ÊÅZÌ³���ÂaY{{��¶°������
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¶°�����º¯Y�e�Àm�ÉZÅ�|ÌWÂfË�Y�Za�ÉZÅ�Â^¿� �|��{���ÉÁ���]�½Zf�Y�o�Ì��Ä¬�À»��{�ÊÅZÌ³���Âa��ZÆq
½Z»�¯� 

Fig. 1. Density of the genera of parasitoid wasps (percent) on four vegetation in the Sirch 
District, Kerman province. 
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��yZ���Y�Ã{Z¨f�Y�Z]�¾ÌÀr¼ÅÄ]Z�e�É�]����Ìe�¯��Àm�½ZÌ»��]YÁ��Ê���]�Ä]�¹Y|«Y�¼m�ÉZÅ�Ã|��É�ÁM

|Ë{�³��¶°����Ä�Ây��Y{Â¼¿�Y|f]Y��{�dÅZ^���Y|¬»�Z]�ÉY����|��{ÄyZ���{�,|��Äf�°��ÄyZ��Á{�Ä]���d¼�
��Àm�d�Y�Aspilota�dÅZ^�� Z]��|��{��Àm��´Ë{��Y|Ë{�³� Y|m� ZÅ� ��¾Ì]� �{�dÅZ^��¾Ë�f�Ì]�¾Ì]�¾ËY� �{

m�ÀZÅ�¼m�É�Ã|��É�ÁM��Àm�Ä]�ª¸ f»��ÉZÅOrthostigma��ÁBracon���Y|¬»�Z]���{Â]�|��{���
� ¶°����®Ì°¨e� �Â�À»� Ä]� Ä¯� º¯Y�e� Á� �Â�u�ÀmÊ»� ½Z�¿� |�� ºÌ��e� ÃZ»� �Å� �{� ZÅ��j¯Y� Ä¯� |Å{

�Àm��ÉZÅ�¼m�É�ÁM��Ã|�{Y{�y�Ä]��Â]�»����Z]��Ìe���Àm��ÂÀe�Á�º¯Y�e�¾Ë�f¼¯�Á��Àm�ÃZ»�}M�Ä]��Â]�»�ZÅ
d�Y����Ì·Z¿MCCA��Àm�½ZÌ»��]YÁ��Ê���]� �Â�À»�Ä]��Âa�Á� ZÅ�ÊÅZÌ³�ÉZÅ�yZ��Z]�Ä^�Zv»�Ê�Ìv»�ÉZÅ

�|Ë{�³��¶°�����Ê»�½Z�¿��Y{Â¼¿Ä�]Y��Z»{�Á�d]Â���½Y�Ì»�¾Ì]�Ä¯�|Å{��Á��ÂÀe��yZ��½Y�Ì»�¾Ì]�Á�Ê¨À»�É
�¶»Z��¾Ë�f¼Æ»�Á�d]Â���Än¿ÂË��]��iÂ»�Ê�Ìv»�¶»Z��¾Ë�f¼Æ»�¾ËY��]�ÃÁÔ��,{�Y{�{ÂmÁ�Êf^j»�Ä�]Y��Ê³|À¯Y�a

Ê»�Z»{�®�¼e�ÃZÌ³��]��iÂ»|�Z]���
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� ¶°����� ½ZÌ»� dÅZ^���Âa�ÊÅZÌ³� ÉZÅ�� Ê���]� {�Â»�|ÌËÂfË�Y�Za� ÉZÅ�Â ¿̂�� º¯Y�e� �Z�Y� �]
�¼m�Ã|��É�ÁM� 

Fig. 2.� Similarity between studied vegetation according to density of the 
parasitoid wasps. 
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�µZ��Ê���{�Ä¯�Ä ·Z�»�¾ËY��{������{Y| e�|��¹Zn¿Y�����¼m�Ä¿Â¼¿�É�ÁM�Zf^�¿�{Y| e�¾ËY�Äf^·Y�,|Ë{�³
Ê»�Ä¯�d�Y�Ã|��Ã|ÅZ�»�Äf§�³�¹Zn¿Y�Ã{YÂ¿Zy�¾ËY�ÉÁ���]�Ä¯��Ì¿�Ê¸^«�cZ ·Z�»��{�Ä¿Â¼¿�º¯��{Y| e�¶Ì·{�Ä]�|¿YÂe

½Z]�Ì»�º¯�|�Z]�½ZÅZÌ³�ÉÁ���]�É�Â¿Zm�ÉZÅ�Jimenez- Peydro & Peris- Felipo, 2011� ���yZ���ÂÀe�ÉZÅ
¯Z§� Ä¸¼m� �Y�®Ë�Â·Â¯Y� Á�Êf�Ë�Ä¿Â³��À¯Y�a� Á��ÂÀe�cY�ÌÌ¤e� Á�Ê�Ìv»��ËY���¾ÌÌ e� �{� ºÆ»�ÉZÅ�Âf�ÉZÅ

Ê»� É�Â¿Zm�¦¸fz»|À�Z]� �� ��Zu� Ä ·Z�»� �{�yZ��� �ÂÀe� ÉZÅ� Êf�Ë�ÉY�]��Ã{YÂ¿Zy� |ÌËÂfË�Y�Za� ÉZÅ�Â^¿�
Barconidae�� Z]��Z^e�Y� �{ÊÅZÌ³�Ä »Zm��ZÆq�� |Ë{�³�Ä^�Zv»�µÁ|m�� �Ä¯�É�Â�� Ä]�Ä »Zm�É��ÊÅZÌ³�Än¿ÂË

¾Ë�f¼¯��ÂÀe������ ��Àm� ¾Ì]� �{� {Y�§Y� Ê³|À¯Y�a� ¾Ë�f¼¯� ÁZÅ�Y��� �Y|¬»� Z]���{Â]Y�Y{� ��Ä^�Zv»� ¾ÌÀr¼Å
�{Y{�½Z�¿�Y��ÊÅZÌ³��Ä »Zm�¾ËY��{�ÓZ]�dÌ^·Z£�{ÂmÁ�½Â�b¼Ì���yZ�����������Àm�Ä]��Â]�»�dÌ^·Z£�¾ËY

Chorebus�Ê»��Ä¯�|�Z]����Â^¿��¶¯�º¯Y�e��Y�|��{�¼m�|ÌWÂfË�Y�Za�ÉZÅ��É�ÁM�ÊÅZÌ³���Âa�¾ËY�ÉÁ���Y�Ã|�
Ê»��]� �{� Y�� {�Ì³�¶°��� ���ÃZÌ³�ÊËY~£�Ã�Ìy}�Á��]ZÀ»�½Y�Ì»�½ZÅZÌ³�ÉÁ���]� ZÅ�Â^¿��º¯Y�e��]��iÂ»�¶»YÂ���Y

Ê»�|�Z]����Z�Y�¾Ì¼Å��]�Än¿ÂË�ÃZÌ³�¦Ì��Ê¨¸��½ZÅZÌ³��ËZ��Z]�Ä�ËZ¬»��{�ÊÀÌXeÁ�a��Z�����]ZÀ»�¾f�Y{�¶Ì·{�Ä]
ÃZÌ³�½ZËZa|À]� �Y�Ê Ì�Á��YÂy��d�Y� Ã{�¯�\¸m�{Ây�Ä]� Y�(Mirab-balou & Radjabi, 2013)��Ä¸X�»�¾Ì¼Å�Ä¯

{Y| e�Ä]�|ÌWÂfË�Y�Za�ÉZÅ�Â^¿��Ê¿YÁY�§��ËY�§Y�\^������½ZÅZÌ³��´Ë{�Ä]�d^�¿�ÊÅZÌ³���Âa�¾ËY�ÉÁ��{�§
�d�Y�Ã|��¶°������Â^¿��Ê³|¿��Ê¸¯��Â��Ä]Ã�Á{�Á{�Ä]�|ÌWÂfË�Y�Za�ÉZÅ�Ã��u�Á�Á�Ó�É��ºÌ�¬e�¢·Z]�ÉÊ»��,{Â�

Á�ÓÊ»�ÄË~¤e�{�Y{��Y�«�½Z��ZÀ¯�Ä¯�Êf§M��Ã��u�Á�Ó��Y�ºze��Y�kÁ�y��Y��a�ZÅÁ�Ó�¾ËY�Á�|ÀÀ¯�¡Â¸]��Y��a�ZÅ
Ê»�ÄË~¤e�½ZÅZÌ³�t����]�{ÂmÂ»�[M�Á�®¸���,¶³�|Æ���Y�Ê»�ÊËY~£�{YÂ»���¿��Y�ÊÀ£�½ZÅZÌ³��a�|ÀÀ¯��|À¿YÂe

�Â^¿��Ê¿YÁY�§�h�Z]�ºÌ¬f�»��Ì£�c�Â��Ä]�|¿Â��½ZÅZÌ³�ÉÁ���]�|ÌWÂfË�Y�Za�ÉZÅ�Quicke, 2015�� ��cZ¬Ì¬ve
�Ë�� Z]� �Z^e�Y� �{� Ã|�� ¹Zn¿Y� Ã{YÂ¿ZyAlysiinae�¶´Àm� �{ZÌ¿Zb�Y� ÉZÅ�Ã|ÀÅ{� ½Z�¿���Àm� º¯Y�e� ½{Â]� ÓZ]� É

Chorebus�É�Â��Ä]�d�Y��Àm�Ä¯�ÉZÅDinoterma��ÁChorebus��Ä]�d^�¿�º¯Y�e�¾Ë�f�Ì]�ÉY�Y{�\Ìe�e�Ä]
�Àm��´Ë{Ê»� Ã{YÂ¿Zy�¾ËY�ÉZÅ�|À�Z]�(Peris-Felipo & Jiménez-Peydró, 2011)� ��|��½ZÌ]� Ä¯��Â��½Z¼Å� Z»Y

�Àm�¾Ì]��{�{Y�§Y�Ê³|À¯Y�a�¼m�ÉZÅ�½|»M�{ÂmÂ]�h�Z]�Á�Ã{Â^¿�ÉÁZ�»�c�Â��Ä]��ÅÁ�a�¾ËY��{�Ã|��É�ÁM
Ä »Zm�{ZnËY�ÄnÌf¿��{�Á��ÂÀe�Ê^�¿��ÅZ¯�Á�ÓZ]�dÌ^·Z£���´Ë{�Ä]�d^�¿�½�Â¼Å�ÉY�Ã|��Ä¬�À»�ÊÅZÌ³��»YÂm

d�Y���ZË�cZ¨¸e�½|»M�{ÂmÂ]��{�ºÆ»�¶»YÂ���Y�Ê°Ë�µÂ�v»�d�Y{�]�Ä¯�d�Y�Ã{Y{�½Z�¿�Ã|��¹Zn¿Y�cZ¬Ì¬ve
Ê»�Än¿ÂË�cZ§M�Ê Ì^��½ZÀ¼�{�c�mZÆ»�Êfu|�Z]�(Rakhshani et al., 2009)���ÊÅZÌ³�Ä »Zm�¾ËY�Ä¯�ÊËZn¿M��Y

Ê»� �Y�«�\Ë�ze� {�Â»�d�Y{�]�d¸��Ä]� µZ��µÂ�� �{�Ä¿Â³��Y�Ê¯|¿Y� {Y| e� {�Ì³�Y��cY�ÌÌ¤e�¶¼ve�ÊËZ¿YÂe� ZÅ
Ä¿Â³�Á�|¿�Y{Ê»�¶¼ve�Y��cY�Ì¤e�¾ËY�Ä¯�ÊËZÅ��]�ÃÁÔ��,{Â]�|ÀÅYÂy��Y{�Ây�]�Ä »Zm��{�ÊËÓZ]�dÌ^·Z£��Y�|ÀÀ¯

Ê»� ½ZËZa|À]���f�{� �{��]ZÀ»��ÅZ¯�\mÂ»� Ä »Zm�¾ËY� �Y�Ê�z]�É�]�Z¯� �ÌÌ¤e�¾ËY�{Ây�Ä¸X�»�¾ËY� Ä¯� {Â�
Y�\mÂ»�º¯��ÂÀe�Z]�Ê·YÂe�¾ÌËZa�Ä¸u�»��{�Y��Ä »Zm�Á�Ã|��Êf�Ë���ÂÀe��ÅZ¯�Á�ÊËY~£��]ZÀ»�����]�d]Z«��{ZnË
Ê»�Ä´¿��{�Y{(Ejtehadi et al., 2009)���
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µÁ|m�����yZ���ÂÀe�ÉZÅ�|ÌWÂfË�Y�Za�ÉZÅ�Â^¿��Êf�Ë���¼m��ÉÁ�� �Y� Ã|��É�ÁM� �ZÆq���ÂaÅZÌ³Ê��Ä¬�À»� �{
½Z»�¯�½Zf�Y�o�Ì����

S���{Y| e�Àm�ZÅ�,N��,{Y�§Y�{Y| e d���yZ��¦·Z³�Z»�,����yZ��Â¸Ìa�Ê³|À¯Y�a�,������yZ�½Â¿Z�����,�ÀËYÁ1-D��
½Â�b¼Ì���yZ�,H���yZ��¾WÂ¸Ë�^�ÂÀe 

Table 2. Values of biodiversity indices of parasitoid wasps collected on four vegetation in the 
Sirch District, Kerman province� 
S: number of genera, N: number of individuals, d: Margalef index, �: Pielou's evenness index, ��: 
Shannon-Wiener index, 1-D: Simpson index, H: Brillouin index 

 

H��1-D��Jack 

knife��J′��H′��dH′ʝ��N��S��Plants 

1�339 0�734 6�25 0�789 1�536 1�595 43 7 Sophoraalopecuroides 

1�268 0�717 9�41 0�749 1�549 1�605 42 7 Rubus sp. 

0�566 0�251 11�33 0�303 0�590 0�982 450 7 Medicago sativa 

0�886 0�579 13 0�747 1�036 0�900 28 4 Menthapulegium 
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ºf�Ì�Â¯Y�� ZÅÃZ»�Ê��µÂ�§�Á� ZÅ�¦¸fz»�Ê¿Â³�³{��Zq{Ì¤e�Ä¸¼m��Y�Ê¨¸fz»�cÓÂve�Á� ZÅÌÃ�Á{���ÉZÅ
Ê»�d]Â���Á�Z»{�,É�Â¿�Ê°Ë�Â·ÂË�Ì§�cÓZu�|¿�{Z«�Ä¿ZÅZ»�Êfu�Á�Ê¸�§�cY�Ì¤e�¾ËY�,|¿Â��Ã|¿��cY{ÂmÂ»�Y�

¤eÌ��Ì³��ÌiZe� ZÆ¿M�É�Â·ÂÀ§�ÉÁ���]�Á� Ã{Y{~�Z]� �YÀ|�(Ardakani, 2009)���Àm�cÁZ¨f»�É�Â·ÂÀ§�¶Ì·{�Ä]�ÉZÅ
�Â^¿��Àm�¾ËY��Â�u�Ä]��Â]�»��Y{Â¼¿�,|ÌWÂfË�Y�Za�ÉZÅ�|��º���ÃZ»�®Ì°¨e�Ä]�ZÅ�¶°������½Z�¿��Y{Â¼¿�¾ËY

�Ìe�Ä¯�|Å{�Ê»Y�Za�ÉZÅ��Â^¿���YÂ¿Y�É�ÁM��¼m�ÉY�]�½Z»��¾Ë�fÆ]�ÃZ»�¾ÌÀr¼Å�Á�d�Y�o�Ì��Ä¬�À»��{�|ÌWÂfË�
�}M� �{�Ä¬�À»�¾ËY� �{�ÊËYÂÅ�Á�[M�dz���ËY���Ä]� ÄmÂe� Z]� Z»{�Ê^�¿��ÅZ¯�¶Ì·{�Ä]� ÃZ»� C°������Â^¿�� ZÆÀe

��Àm�|ÌWÂfË�Y�ZaChorebus��¼m�ÃZ»�¾ËY��{|��É�ÁM�����
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¶°�����Ä�Ây��Ì·Z¿M�Ä]��Â]�»�ÉY��À¯Y�a��Àm���Â¿��Z�Y��]�|ÌËÂfË�Y�Za�ÉZÅ�Â^¿��¦¸fz»�ÉZÅ���Âa
ÊÅZÌ³� 

Fig. 3. Cluster analysis of the distribution of different genera of parasitoid wasps 
according to the type of plant. 
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��Àm�ÉY�]�ºÆ»�Ê�Ìv»�¶»YÂ���Y�Ê°Ë�d]Â��Chorebus�Ê»�Än¿ÂË�ÃZÌ³�¾ÌÀr¼Å�Á��Ì·Z¿M� ,|�Z]CCA�
�¶°�����Â^¿��ÉÓZ]�º¯Y�e�ÉÁ���]�Z»{��ÌiZe�Ä¯�{Y{�½Z�¿�¼m�|ÌWÂfË�Y�Za�ÉZÅ�Ä]�Än¿ÂË�ÃZÌ³�ÉÁ���Y�Ã|��É�ÁM

��Àm��Â�yChorebus�d�Y�Ã{Â]�º¯� ���Y�Ê°Ë�½YÂÀ��Ä]�Äf��{�YÂ»��f�Ì]��{�Ä¯�d�Y�½M�Ä¸X�»�¾ËY�d¸�
Ê»�[Â�v»�Än¿ÂË�ÃZÌ³�cZ§M�¾Ë�f³��]�{Â�(Summers, 1976; Grigorov, 1982)�½Z�¿�Ã|��¹Zn¿Y�cZ ·Z�»�Á�,

Äf��dÌ ¼m�º¯Y�e��ÌÌ¤e��{�Z»{�ÉÓZ]�dÌ¼ÅY�Ã|ÀÅ{Ê»�Än¿ÂË�ÃZÌ³��{�ZÅ�\mÂ»�Z»{��ËY�§Y�Ä¯�ÉÂv¿�Ä]�|�Z]
Äf�� dÌ ¼m� �ÅZ¯ZÅ��Â^¿�� º¯Y�e� �ÅZ¯� \mÂ»� ºÌ¬f�»� �Ì£� c�Â�� Ä]� Á�Ë�� |ÌWÂfË�Y�Za� ÉZÅ�Ã{YÂ¿Zy

Aphidiinae�Ã|���d�Y(Rakhshani et al., 2009)����Àm�|��½ZÌ]�Ä¯��Â��½Z¼ÅChorebus��Y��º¯Y�e�¾Ë�f�Ì]
��Ì·Z¿M� Á�{�Y{�Än¿ÂË�ÃZÌ³�ÉÁ���]CCA��dÌ¼ÅY�ÉY�Y{�|ÌWÂfË�Y�Za� �Â^¿��Á�ÃZÌ³�¾ËY�ÉY�]�d]Â���Ä¯� {Y{�½Z�¿

Ê»�|�Z]�Ê»��Àm�¾ËY�ÉÁ���]�d]Â����ÌiZe��«YÁ��{e�ªË����Y�ºÌ¬f�»�c�Â��Ä]�|¿YÂe�Ä¯�|�Z]��Â^¿���]�ÃZÌ³��ÌiZ
�Ã|��µ�fÀ¯�ÉZÅ|ÀËY�§�ªË����Y�Á�ÃZ´�ËZ»�M��{��Â^¿��Á�ÃZÌ³�ÉY�]�[Â¸�»�d]Â���½Y�Ì»�¾ÌÌ e�c�Â��½M��{
Äf��º¯Y�e��ÌÌ¤e�ªË����Y��Â^¿��ÉÁ���]�d]Â���Á�Z»{��ÌiZe�|��½ZÌ]�Ä¯��Â��½Z¼Å�Z»Y�,{Â]�|ÅYÂy��Ë~a�½Z°»Y��ZÅ

Ê»|�Z]� 

��
µÁ|m������yZ�Zf�Ë�Â»��½�ÂÅ��ÉY�]�ÊÅZÌ³���Âa�ZÆq½Z»�¯�½Zf�Y�o�Ì��Ä¬�À»��{ 

Table�3. Values of Morisita-Horn index for the four vegetation in the Sirch District, 
Kerman province 

��
x¸e�ÃZÌ³�Ä]�ª¸ f»�ÊÅZÌ³��»YÂm�½ZÌ»��{��ÂÀe�¾Ë�f�Ì]Ê»�®�¼e�Á�½ZÌ]�Ä¯�Ä¸X�»�¾ËY�Ä]�ÄmÂe�Z]�Äf^·Y�|�Z]

�Àm�{Y| e��¼m�ÉZÅ�ÊÅZÌ³�Ä »Zm�Á{��Å�ÉÁ���Y� Ã|��É�ÁM���¼m�{Y�§Y� {Y| e�Á� Ã{Â]� {|��ºÅ� Ã|��É�ÁM
Ê¼¿�|¿�Y|¿��´Ë|°Ë��Y�É{ZË��cÁZ¨e�ÄnÌf¿�½YÂe��Z»Y� ,{�ÁM�d�{�Ä]��»YÂm�¾Ì]��{� Y���ÂÀe�¾Ë�f�Ì]��Y�Ê �«�É

��yZ�®mÄ¿Â³�ÉZÀ£�Z]��Z^e�Y��{�Ä¯�¦ËZ¿�Â^¿��ÉY�Ìa�|��Ä^�Zv»�|ÌWÂfË�Y�Za�ÉZÅ�Ê»�ÊÀÌ]�{Y| e�Ä¯�|À¯
�ÀmÊ»�Ä¬�À»�®�¼e�ÊÅZÌ³�Ä »Zm��{�{ÂmÂ»�ÉZÅ�Ze�|¿YÂe���|��]��Àm���ÉY�Y{�®�¼e�ÃZÌ³��´Ë{�¥����Y

�Y{Â¼¿��{�Ê]Ây�Ä]�Ä¯�Ä¸X�»�¾ËY�,{Â]�Ä¬�À»�½ZÅZÌ³��´Ë{�Ä]�dÅZ^��¾Ë�f¼¯���½{Â^eÁZ¨f»��´¿ZÌ]�Ã|��Ã{Y{�½Z�¿
Ê³�ËÁ�Ä¯�d�Y�ÊÅZÌ³�®�¼e� ÃZÌ³� Y�Ë�� ,d�Y� ÃZÌ³�¾ËY� |����ËY���½{Â]�cÁZ¨f»� Ä¸¼m� �Y�Ê°Ë�Â·Â¯Y�ÉZÅ

���{��f�Ì]Ê»�|���½Zfy�{��Ë�½Z¼Å�Á�|À¯���Y{Â¼¿��{�Ä¯�Ä¿Â³��Ê»�Ã|Ë{��Ä¯�d�Y�Ê¼Æ»�Ê¸»YÂ���Y�Ê°Ë�Z»{�{Â�
Ê»��Y~³��iY�ÃZÌ³�¾ËY�É�Â·ÂÀ§��]�|�Z](Diskin et al., 2012)����

x¸e�Á�Än¿ÂË�ÊÅZÌ³���Âa��´Ë{�¥����Y�¾Ë�f�Ì]�ÉY�Y{�|ÌËÂfË�Y�Za�ÉZÅ�Â^¿���ÂÀe���¿� �Y� Ä¬�À»�½ZÌ]
,|¿{Â]�dÅZ^����Y{Â¼¿��Zf�Ë�Â»�Ä]Z�e��yZ��Ä¸Ì�Á�Ä]�Ä¯���Ê»�½Z�¿�Y��dÌ «YÁ�¾ËY�Ã|��ºÌ��e�½�ÂÅ�,|Å{

�µÁ|m��{�Ä¯��Â��½Z¼Å�Z»Y��x¸e�ÃZÌ³�{Â��Ê»�Ã|Ë{{�Y{�Y���ÂÀe�¾Ë�f¼¯�Än¿ÂË�ÃZÌ³�Á��ÂÀe�¾Ë�f�Ì]�½ZÌ]����]

Plants 
Sophora  

alopecuroides 
Rubussp. 

Medicago  

sativa 

Rubus sp. 84�431 
  

Medicago  

sativa 
90�731 82�494 

 

Mentha  

pulegium 
83�627 82�835 90�432 
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��Y{Â¼¿��Z�YCCA��¶°����Y���½{Â]�cÁZ¨f»�d¸��Ä]�|¿YÂe�Ê»��ÂÀe�¥ÔfyY�¾ËY�Á{�¾ËY�ÉY�]�Ê�Ìv»��Ë
�Â^¿��Á�ÊÅZÌ³���Âa�¼m�ÉZÅ��Àm�Ä¯�É�Â��Ä]�|�Z]�ZÆ¿M�ÉÁ���Y�Ã|��É�ÁMChorebus���d]Â����ËY����{

x¸e�ÃZÌ³�{��Àm�¾ËY�º¯Y�e�½Y�Ì»�Ä¯�Êe�Â���{�d�Y{�Än¿ÂË�ÃZÌ³�ÉÁ���]�Y��º¯Y�e�¾Ë�f�Ì]�,ÓZ]�Á�¾ÌËZa�½ZÌ]
Ê»�ÊÅZÌ³���Âa�¾ËY�ÉY�]�ÊËÓZ]�dÌ¼ÅY�ÉY�Y{�Z»{��Âf¯Z§�|�Z]����

®m��yZ��Ä^�Zv»�Àm�{Y| e��{�É{ZË���ZÌ�]�¥ÔfyY�Ä¯�{Y{�½Z�¿�¦ËZ¿�¼m�ÉZÅ�{Y| e�Á�Ã|��É�ÁM
�Àm�,{�Y{� {ÂmÁ�Ä¿Âa�ÊÅZÌ³�Ä »Zm��{� {ÂmÂ»�ÉZÅ�� {Y| e� �Â�u��yZ��¾ËY����¶]Z¬»� �{� Y���Àm�ZÆq�
��Àm�¼m�É�ÁM�,d�Y� Ã{��¾Ì¼ze� Ã|��Zy� �{� Ä¿Âa� ÃZÌ³� |��� Y�Ë��,[Â��»�ÊÀ��Á�Ê��� �Ìz¸�Zu�ÉZÅ

ÊËY~£��]ZÀ»� ½Y�Ì»� ��¿� �Y�ÊÀ£�Ê�Ìv»�Ê»� {ÂmÂ]� Y�� {�ÁM(Fadhel & Boussaid, 2004)Ê»���¿� Ä]� ,��Ä¯� |��
�Â^¿�� �ÂÀe� �ÅZ¯� ¶»YÂ�� �Y� Ê°Ë� Ä¿ZÌ·Z����Z]� ½Y�Ì»� �ÅZ¯� ÉÁ�� �]� |ÌWÂfË�Y�Za� ÉZÅ�Y�Ë�� |�Z]� ÃZÌ³� ¾ËY

Ê»�½Z�¿�cZ¬Ì¬ve��f�Y�Ä¯�|Å{ºË�¿M�Á�ZÅ�¾ÌXeÁ�a�½Y�Ì»��ÅZ¯�Z]�Ê¼Ì¬f�»�Ä�]Y��[M�Ä]��Â]�»�ÉZÅ��{�ZÅ
� {�Y{� Ä¿Âa� ÃZÌ³(Hassanpour & Khavari-Nejad, 2012)����Âf»� Ä]� �Â]�»�cZ�Ô�Y� Ä¯�d�Y�Ê·Zu� �{� ¾ËY

��ÅZ¯�Ã|ÀÅ{�½Z�¿�o�Ì��É�Ä¬�À»��{�Ä¿ZÌ·Z����Z]�Ä¯�É�Â��Ä]�d�Y�Ã{Â]��ÌyY�½ZÌ·Z��Ê���{���Z]�½Y�Ì»
µZ���{� ½Y�Z]���Z]���Âf»���� ½Y�Ì»������ µZ�� �{� �Y|¬»�¾ËY� Z»Y� {Â]� �f»�Ê¸Ì»����Y|¬»� Ä]������f»�Ê¸Ì»

�d§ZË��ÅZ¯�Kerman Meteorological Organization, 2016�����

��
��¶°����Àm��À¯Y�a��Y{Â¼¿�ÃZ»��{�|ÌWÂfË�Y�Za�ÉZÅ�Â^¿��ÉZÅ�¦¸fz»�ÉZÅ�½Z»�¯�½Zf�Y�o�Ì��Ä¬�À»��{� 

Fig. 4.�Scatter plot of the genera of parasitoid wasps on different months in the Sirch District, 
Kerman province. 

��
]Ä�� Ä]� d]Â��� �Âf¯Z§� Ä¯� {Y{� ½Z�¿� ��Zu� Ä ·Z�»� Ê¸¯� �Â��Â^¿�� �ÂÀe� ÉY�]� ¶»Z�� ¾Ë�fÆ]� ½YÂÀ��Á� ZÅ

��Àm�Ê¿YÁYÁ�§Chorebus���ÂÀe�Á��À¯Y�a�ÉY�]���Âa�¾Ë�fÆ]�ÊÅZÌ³���Âa���¿��Y�Á�{Â]�Än¿ÂË�ÃZÌ³�ÉÁ���]
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Ê»� Ã{YÂ¿Zy� ¾ËYÄ¿Â³� �ÂÀe� Á� º¯Y�e� ½�f�Ì]� Ä¯� {�¯� Ã�Z�Y� Än¿ÂË� ÃZÌ³� Ä]� ½YÂe�ÊÅZÌ³���Âa� ¾ËY� ÉÁ�� �Y� ZÅ
�¼m��,Z»{��a�,|Ë{�³�É�ÁMÄ¿Â³��ÂÀe�Á��À¯Y�a��{�ÊËY��]�ºÆ��ÊÅZÌ³���Âa��Â¿�Á�d]Â���ÉZÅ�Â^¿��ÉY

Ê»� ��À]� É�Â�� Ä]� |¿�Y{� |ÌËÂfË�Y�ZaÄ¿Â³��À¯Y�a� �]� Ê�Ìv»� ¶»YÂ��dÌ¼ÅY� Ä]� ÄmÂe� Z]� |��¾ËY� ,ZÅ��{�Â»
�Â^¿��¾ËY�{�Â»��{�Ê°Ë�Â·Â¯Y�cZ�Ô�Y��ËY�§Y�h�Z]�Y�Ë��|¿�Y{�Ây�]�ÊËÓZ]�dÌ¼ÅY��Y�cZ ·Z�»Ê»�ZÅ��Y�,{Â�

Ê»�|ÌWÂfË�Y�Za�ÉZÅ�Â^¿���ÂÀe�Á�Ê¿Â§�\Ì¯�e�ÄÀÌ»���{�ÊeZ»|¬»�cZ ·Z�»��´Ë{�¥���Ä»Z¿�]��{�Ã|ÀËM��{�|¿YÂe��

{�Ì³��Y�«�Ã{Z¨f�Y�{�Â»�d�Ë���Ìv»�cY�ÌÌ¤e�Ê���]�¾ÌÀr¼Å�Á�cZ§M�®Ë�Â·ÂÌ]�µ�fÀ¯�ÉZÅ� 
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�¶°������Y{Â¼¿CCA��Àm�Á��Ìv»�½ZÌ»��]YÁ��Ä]��Â]�»��¼m�|ÌËÂfË�Y�Za�ÉZÅ�Â^¿��ÉZÅ��,o�Ì��Ä¬�À»��{�Ã|��É�ÁM
½Zf�Y.�Ê�Ìv»�ÉZÅ�Ì¤f»�½Z»�¯�½Z°Ìa�ZÅ���HU���,d]Â��T���,Z»{H��½Â¿Z���ÂÀe��yZ����,�ÀËYÁJ���Ê³|À¯Y�a��yZ�
Â¸Ìa� �½ZÅZÌ³� �Med��� ,Än¿ÂËMent��� ,Ä¿ÂaSoph��� ,½ZÌ]� x¸eRu��®�¼e� �|ÌWÂfË�Y�Za� ÉZÅ�Â^¿�� �Cho�Chorebus�,
Da�Dacnusa� ,Ale�Aleiodes� ,Br�Bracon� ,Di�Dinoterma� ,Ma�Macrocentrus� ,Or�Orthostigma�,
As�Aspilota�,At�Atanycolus�,Ha�Habrobracon���

Fig. 5. CCA graph reflecting relationship between environment and the genera of parasitoid wasps  
collected in the Sirch district, Kerman province. Environmental variants (arrows): HU= Humidity, 
T= Temperature, H= Shannon-Wiener index, J= pielou's evenness index. Plants: Med= Medicago  
sativa, Ment= Menthapulegium, Soph= Sophoraalopecuroides, Ru= Rubus sp. Parasitoid wasps: 
Cho�Chorebus� ,Da�Dacnusa� ,Ale�Aleiodes� ,Br�Bracon� ,Di�Dinoterma� ,Ma�Macrocentrus� ,
Or�Orthostigma�,As�Aspilota�,At�Atanycolus�,Ha�Habrobracon. 
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