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Ê»Â��y���Àm�ÉZÅ�Larinus� �Y�ª^��Ã�Ìe� ½ZÅZÌ³�Asteraceae� �{� Á� Ã{�¯� ÄË~¤e���ÅZ¯
�½ZÅZÌ³�¾ËY���Âe�Ã|��|Ì·Âe��~]�{Y| e��iÂ»|Àf�Å���ªÌ¬ve�¾ËY��{Ä¿Â³��Àm�ÉZÅLarinus��Z]

Ä¿Â¼¿É�Y{�]�º�À»�ÉZÅZ]�Ì»�ÃZÌ³�Ä¿Â³����ÉÁ���Y�Ã�Ìe��Y�½AsteraceaeµZ��Ê���ÉZÅ�����
�Á�����¼m�|¿|��É�ÁM��Ä¿Â³�d¨Å�Àm��Y��Larinus�¹Z¿�Ä]�ÉZÅL. affinis,L. nidificans �,

L. onopordi,�L. syriacus � ,L. grisescens � ,L. liliputanus ��ÁLarinus sp.��½ZÅZÌ³�ÉÁ���Y
½Z]�Ì»��¼m�Ä ·Z�»�{�Â»É�ÁM|¿|����Â¿Z���ÂÀe��yZ��½Ä¿Â³�ÉY�]�ÉZÅLarinus�ÉÁ��Ä��
ÃZÌ³��½Z]�Ì»Echinops aucheri�,E. longipenicillatus�Á�Cousinis stocksii���ËZ��Z]�Ä�ËZ¬»��{

½ZÅZÌ³�½Z]�Ì»�{�Â»�Ä ·Z�»��f¼¯�{Â]��ÃÁÔ���]��,½M�yZ��dÅZ^��\Ì¯�e�Ä¿Â³ÉY�ZfÌ�Ë�Â»-�½�ÂÅ�
¾Ì]�½Z]�Ì»�½ZÅZÌ³��Y�®Ë��Å�E. aucheri�,E. longipenicillatus,�C. stocksii��½ZÅZÌ³��ËZ���Ì¿�Á

� ¾Ì]� Ä ·Z�»� {�Â»� ½Z]�Ì»���� Ze����{Â]� �Ì¤f»�� �Ä¿Â³� \Ì¯�e� Ä¯� {Y{� ½Z�¿� lËZf¿�ÉZÅ
� Ê»Â��y��Larinus�¾Ì]���½Z]�Ì»� ÃZÌ³�Ä ·Z�»� {�Â»�|Àf�Ì¿� ¾´¼Å�� �� ,Ä¯Y�q�¾Ë�f�Ì]

�Ê¿YÁY�§Ê»Â��y���ÉZÅL.  �,L. nidificans�Á�Larinus sp.��\Ìe�e�Ä]Ì³�ÉÁ�//ÅZ/½Z]�Ì»�/�½Z
E. aucheri�,E. longipenicillatus��ÁC. stocksii�|��Ã|ÅZ�»��Ê»�,¾ËY�]ZÀ]�¼m�½YÂe�{�¯�É|À]

Ê»Â��y��� Ä¯�ÉZÅL. affinis� ,L. nidificans�Á�Larinus sp.��Ä]�\Ìe�e�{�]�Z¯�¶Ì�¿Zfa��{�
µ�fÀ¯�½ZÅZÌ³�½Z]�Ì»�E. aucheri�,E. longipenicillatus��ÁC. stocksii�|¿�Y{�½Z»�¯�Ä¬�À»��{�Y���  

  
É|Ì¸¯�ÉZÅ�YÁ�Ä¿Â³��ÂÀe��yZ��Ä¿Â³�dÅZ^���yZ��,ÉY,ÉYLarinus ��,½Z]�Ì»�½ZÅZÌ³�,  
����������������������½Z»�¯  

  
Ä»|¬»  

[Zf§M� Ã�Ìe� ½ZÅZÌ³�½Y{�³�� ZÅ�Asteraceae��ÉY�Y{� ,
Ä¿Â³�¦¸�� ½YÂÀ�� Ä]� Ä¯� |Àf�Å� Ê�ÂÀf»� ÉZÅ����Å� ÉZÅ

»� Á� ��Y�»Ê»� s��»� �eY�|À�Z]� �Ä¿Â³� Ä¸¼m� �Y��¾ËY� ÉZÅ
�Àm�Ä]�|Àf�Å�s��»���Å�¦¸��½YÂÀ��Ä]�Ä¯�Ã�ÌeÉZÅ�

Onopordun� ,Centaurea�Á�Echinops�|¿�Y{� ª¸ e�
�Nasirzadeh et al., 2005�-Briese et al., 1990����ÉY�]

� Ä¿Â³� µZj»Centaurea solstitialis L.Ã�Zf��¶³� ZË��ÉY
¦¸��{��»��{�ºÆ»���Å�Ê»��eY�»�Á���Y���|�Z]�Groppe 

et el., 1990�˭Sheley et al., 1998�˭Ditomaso, 2005���
Ä¿Â³��Á�ZÅ�Æ¿�ÄÌ�Zu�,�ËZ]�Ê�Y�Y��{�Ã�Ìe�¾ËY�¦¸fz»�ÉZÅ

Ä¿Zy{Á��Ã{Zm� �ZÀ¯� ,ZÅ��É��ÁZ�¯� Ê�Y�Y� Á� �eY�»� ,ZÅ
Ê»� ¦¸fz»�� |ÀËÁ��Dewey, 1991� ���¾ËY� {ZË�� º¯Y�e

¦¸��� �eY�»� Á� ��Y�»� �{� ��Å� ÉZÅ�{�°¸¼���ÅZ¯�\^�
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��  �����������Ä¸n»ÃZÌ³��¿Y{��Ê°��a�½Y�ËY�Ã�Á{��Ã�Z¼��,���,���� 

Ê»��eY�»� Á���Y�»��|¿Â��Sindle, 1991� ���{�]�Z¯� Äq�³Y
¦¸���¯��º¯Y�e� �ÅZ¯� �{� É�iÂ»� Á� ºÆ»� �¬¿� ZÅ
¦¸����{� ÊËZÌ¼Ì�� µ�fÀ¯� µZu� ¾ËY� Z]� ,|¿�Y{� ��Å� ÉZÅ

Ê»�d�Ë���Ìv»�Ê³{Â·M�h�Z]� �Ì�Á�sÂ���{Â��Y~·�,�
¦¸�� ¾ËY� µ�fÀ¯� ÉY�]�ÄÌ�Âe� �Ì�Á� t��� �{� ��Å� ÉZÅ

Ê»Â��Ä¯�{Â�¦¸��µ�fÀ¯ÂÌ]�¶»Y�Ä¬�À»��Å��{���Å�ÉZÅ
¨u� ZÆ¿M� �Y� Á� Ã|�� ÊËZ�ZÀ�Z�d� dËZ¼u� Á���{Â�

�Sobhian & Fornasari, 1994� ���Ä°ÀËY� Ä]� ÄmÂe� Z]
�Ã�Ìe�½ZÅZÌ³AsteraceaeÊ»��Ìj°e��~]���Âe���Y~·�,|¿Â�

�½ZÅZÌ³�¾ËY�[Â¸�»�µ�fÀ¯ÂÌ]�¶»YÂ���Y��YÂy�~]�cY��u
|Àf�Å��Sobhian & Fornasari, 1994� ����Y� Ã{Z¨f�Y

¦¸�� µ�fÀ¯� ÉY�]� µ�fÀ¯ÂÌ]� ¶»YÂ����Á�� ��Å� ÉZÅ
¦¸�� ¥��»� Ä]� d^�¿� Ê^�ZÀ»� ¾Ë�´ËZm�¯d�Y� ZÅ�

�Coombs et al., 2004���  
¿Â³///ÄÅ//Àm� ÉZ///� �Larinus (Coleoptera: 

Curculionidae)y� ½ZÅZÌ³� ÉÁ�� �f�Ì]�///Ìe� �Y{�Z//�Ã�
[Zf§M� |¿�Y{�dÌ·Z §� ½Y{�³�Nasirzadeh et al., 2005�-

Coombs et al., 2004� ��Ê»Â��y���¾ËY���Y�ÄË~¤e� Z]� ZÅ
Ä¿Y{�Àm� ½ZÅZÌ³� ª^�� ½Á�{� Â¼¿Á|��� µZu� �{� ÉZÅ�

EchinopsÊ»� ZÆ¿M� �Ìj°e� �Y� É�Ì³Â¸m� h�Z]���|¿Â�
�Karimpour, 2008�-Gultekin, 2008��  

Ê»Â��y�����Àm�ÉZÅLarinus��Y��Ì]�����Ä¿Â³�
»Z�� Y�/Ê»�¶� Z^Ë�¬e� Ä¯� |¿Â����Â³��ª�ZÀ»� �{�½M� Ä¿

|¿�Y{� �À¯Y�a� ®Ìf¯�MÓZaÁ���{� Ä¿Y�fË|»� Ä¬�À»� �{�
� {Á|u���Ê»� d§ZË� �Àm� ¾ËY� �Y� Ä¿Â³��{Â�

�Terminassian, 1967� -Alonso-Zarazaga & Lyal, 

2002� ��½Â§�Ê»Â��y���� ÉZÅLarinus�ÄÌ�Á�� �{�
�Legalove, 2010�ZÌ·ZfËY� ,��Colonnelli & Osella, 

2009�� Ê¿Z»Á�� ,�Gusa & Blaga, 2006�]��� ,½Zf��
�Pesic et al., 2005��ÄÌ¯�e�,�Gultekin, 2010���½Y�ËY�Á
�Modarres Awal, 2002-�Modarres Awal & 

Hossinpour, 2010� �d�Y� Ã|�� Ä ·Z�»� ��½Y�ËY� �{
Ä¿Â³��ÂÀe�ÄÀÌ»���{�Ê¯|¿Y�cZ¬Ì¬veÊ»Â��y���ÉY��ÉZÅ

�Àm�Larinus¦¸�� ÉÁ��� Ã�Ìe� ��Å� ÉZÅAsteraceae�
|��¹Zn¿Yd�Y�Ã��Ê»Â��y����j¯Y�Ä¯�Zn¿M��Y��Àm�ÉZÅ�
Larinus�¾ËY�Y~·�,|¿�Y{��¬¿�Ã�Ìe�¾ËY�½ZÅZÌ³�µ�fÀ¯��{�

Ä¿Â³� �ÂÀe� Ä ·Z�»� ¥|Å� Z]� ªÌ¬veÊ»Â��y��� ÉY�ÉZÅ
Larinus�Ã�Ìe�¦¸fz»�½Z]�Ì»�½ZÅZÌ³�ÉÁ��Asteraceae�

�µ�fÀ¯�dË�Ë|»� �{� Ä¸�Zu� lËZf¿� �Y� ½YÂf]� Ze� |�� ¹Zn¿Y
¦¸��Ã�Ìe�¾ËY���Å�ÉZÅºÌ¼�e�Ä¿ZÅZ³M�½Z»�¯�Ä¬�À»��{-

{�¯�É�Ì³��  
��  

�Á��Á�{YÂ»ZÅ  
Ä¿Â¼¿�{Y| e�¾ÌÌ e  

� �{� Á{� �Å� µZ�Ä ·Z�»� {�Â»Ä¿Â¼¿� |uYÁ� �Y��®Ë�É�Y{�]
� Ã�Ìe� ½Z]�Ì»� ÃZÌ³� ª^�Asteraceae�¾Ì¼ze� dÆm�

�ÃZ´�ËÁ�� �ZÆq� �{� Ê»Â��y��� Ä¿Â³� �Å� Ê^�¿� Ê¿YÁY�§
tf§� Á��^y� ,[Zf�{� ,{��Å{�ª�ZÀ»�¶»Z��{Z]M�� �Y��]YÂe

d§Z]� ½Zf��Æ�� �|�� Ã{Z¨f�Y� �Ä¿Â¼¿É�Y{�]��Y� ÄÌ·ÁY�ÉZÅ
Ê»Â��y��� dÌ·Z §� ½Z»��ÃZ´ÅZÀa� �Y� Ã|�� k�Zy� ÉZÅ

� ½Z]�Ì»� ½ZÅZÌ³� ÉÁ�� Ê¿Zf�»�¾Ë{�Á�§� ¶ËYÁY� �Y�Ze� ÃZ»
d�Æ^Ë{�Y� �yYÁY� ÃZ»Ä¿Â¼¿�®Ë� Y|f]Y� ,|Ë{�³� �Z£M�É�Y{�]
�{Y| e�Z]�ÄÌ·ÁY���¹Zn¿Y�ÃZ´�ËÁ���Å��{�Ä¿Â¼¿�|���b���

Ã{Y{��Y�Ã{Z¨f�Y�Z]�Ê^�¿�cY�ÌÌ¤e�Ã�Z»M�Ã|»M�d�{�Ä]�ÉZÅ
�Y� Ä�]Y��100*)/( xSERV |Ë{�³� Ä^�Zv»�� ���{

� Ä�]Y�� ¾ËYSEÃ{Y{� {�Y|¿Zf�Y� ¥Y�v¿Y���Y� ¶�Zu� ÉZÅ
Ä¿Â¼¿�Á�É�Y{�]xÃ{Y{�¾Ì´¿ZÌ»�Ä¿Â¼¿�ÉZÅd�Y�É�Y{�]��

µÂ^«� ¶]Z«� �Y|¬»RV����Ä°Ìe�Â�� �{� Á� d�Y� |��{�
��Y|¬»RV��Y��f�Ì]���Y��Ä¿Â¼¿�{Y| e�|ËZ]�|�Z]�|��{�

�{Y{��ËY�§Y�Southwood & Henderson, 2000��  
 e///¼¿� {Y|//¿Â/]� ¹�Ó� Ä///¨f�Y� Z///§� �Y� Ã{Z//»�///�µÂ
22 )/(*)/96.1( xSDN |Ë{�³� Ä^�Zv»� ���{

� Ä�]Y�� ¾ËYN¼¿� {Y| e�À»� Ä¿Â//� ,\�ZS��ZÌ »� ¥Y�v¿Y�
Ã{Y{Ä¿Â¼¿��Y�¶�Zu�ÉZÅ�,ÄÌ·ÁY�É�Y{�]xÃ{Y{�¾Ì´¿ZÌ»� -

Ä¿Â¼¿� ÉZÅ� Á� ÄÌ·ÁY� É�Y{�]���Ê»� µÁ|m� {|����|�Z]
�Hsu et al., 2001���D�Ä¯�Ã{Â]��ËZ»�M�d«{�t����Ì¿�

�µÂ¼ »� �Â�� Ä]� ½M� �Y|¬»���Ê»� Äf§�³� ��¿� �{��{Â�
�Southwood & Henderson, 2000��  

Ä¿Â³� Ê^�¿� Ê¿YÁY�§� |��{� ¾ÌÌ e�Å//ÉZÀm�/��
LARINUS��ÁÄ¿Â³��ÂÀe��yZ�ÉY�  

]///ÅZ�»� Z///Ì·ÁY� Ã|///�� �ÅZ�� ¶»Z¯� cY��u� ¾//�Ã|
Ê»Â��y��� �Àm� ÉZÅLarinus�Ê¿Zf�»�� ÃZ´ÅZÀa� �Y�

Ä¿Â¼¿É�Y{�]�Ä]�½Z]�Ì»� ÃZÌ³�Ä¿Â³�����Y�¹Y|¯��Å��Y� ZÅ
¹Z¿� ÉZÅEchinops longipenicillatus Mozaff. & 

Ghahr.� ,E. lalesarensis Bornm� ,E. aucheri Boiss�,
Carthamus oxyachantha M. Bies.� ,Cousinis 



  �Êvf§½Y�Z°¼Å�Á��Ä¿Â³��ÂÀe�ÉYÊ»Â��y���Àm�ÉZÅ���  �� 

stocksii Winkler� Á�Onopordun leptolepis Dc.���Ä]
Ä¿Â³�¾Ë�f¼Æ»� ½YÂÀ�� Ã�Ìe� ÊÅZÌ³� ÉZÅAsteraceae��{�

d§Z]�½Zf��Æ�����^y�,[Zf�{�,{��Å{�ÃZ´�ËÁ���ZÆq��{
tf§�Á�{Z]M�½Zf��Æ��¾ËY��]YÂe��Y��|���Z£M���ÃZ´�ËÁ���Å

�� Äf§�³� ��¿� �{� �Y�°e� ®Ë� ½YÂÀ�� Ä]///uYÁ� Á� |//�|
Ä¿Â¼¿zf¿Y� ½Z]�Ì»� ÃZÌ³� ª^�� ®Ë� É�Y{�]///|�� [Z��
Ä¿Â¼¿É�Y{�]��Å� �{� Á� |¿|�� ¹Zn¿Y� Ê´f¨Å�c�Â�� Ä]� ZÅ

Ä¿Â¼¿�d]Â¿�{Y| e�É�Y{�]���½ZÅZÌ³��Y�¹Y|¯��Å��Y�ª^��
�]�½Z]�Ì»|��Ê���  

Ä¿Â³� �Y� ¹Y|¯� �Å� {Y| e��� ÉZÅLarinusª^�� �{��ÉZÅ
�¼m�� Ã|��É�ÁM��½Âr¼Å�ÊeZ�z�»�½{�¯�d�Y{{ZË� Z]

Ä¿Â¼¿� xË�Ze� ,½Z]�Ì»� ÃZÌ³� ¹Z¿�É|��� Ä¸u�»� Á� É�Y{�]
ª^���|¿|����Z¼���Ä¿Â¼¿É�Y{�]�ÃZ»�ÂË�Æ���yYÁY�Ze�ZÅ

d§ZË�Ä»Y{Y�  
¯}�Ä]�¹�Ó�//ª^��Ä¯�d�Y��M�½Z]�Ì»�½ZÅZÌ³�ÉZÅ�Ã{Â·

Ê»Â��y��� ¾ËY� ¢·Z]Z¿� ¶uY�»� Ä]�½{�¯� d�Y{{ZË� Z]� ZÅ
�É|��� Ä¸u�»� Á� ½Z]�Ì»� ÃZÌ³� ¹Z¿� ½Âr¼Å� ÊeZ�z�»

ª^��|¿|��¶¬fÀ»�ÃZ´�ËZ»�M�Ä]�Ê°Ìf�Ôa�¥Á���½Á�{�
� ÉZ»{� �{� |��� ®«ZeY� �{� Á���� � Äm�{�ÂÌ�¸��,

�Ê^�¿�d]Â�������½Z»��Ze�Ê Ì^��É�Â¿�Ã�Á{�Á�|��{�
�É�Y|Æ´¿�¶»Z¯�cY��u� �ÂÆ�|¿|�� ���Y� ¹Y|¯� �Å� {Y| e

Ä¿Â³�� ÉZÅLarinusª^�� �Å� �{� Ã|�� �ÅZ�� Ã�Ze��ÃZÌ³�
Ì»/�Y{{ZË� ½Z]�/|Ë{�³� d� �¾ËY�¯/Å� ÉY�]� �Z/��Y� ®Ë� �

µZ��ÉZÅ����Á������|���Y�°e�� �Ã{Y{� �Y��Ä¸�Zu�ÉZÅ
� Ä^�Zv»� ÉY�]����Ê^�¿� Ê¿YÁY�§� |��{���Y� ¹Y|¯� �Å

Ä¿Â³�ÉZÅ�Larinus�,���� ��yZ���ÂÀe�½Â¿Z���H� ��Á
�yZ��ÊfyYÂÀ°Ë�� ½Â¿Z��E� �ÉY�]��Å�¹Y|¯��Y��½ZÅZÌ³

�Á�,½Z]�Ì»����Ä¿Â³�\Ì¯�e�dÅZ^���yZ�ZfÌ�Ë�Â»�ÉY-
�½�ÂÅ�CMH��|Ë{�³�Ã{Z¨f�Y�½Z]�Ì»�½ZÅZÌ³�¾Ì]��{�  

�Ä¿Â³� �ÂÀe� Ä^�Zv»� ÉY�]� ½Â¿Z�� �ÂÀe� �yZ�� �Y�ÉY
Ê»Â��y����Àm�ÉZÅLarinus�½Z]�Ì»� ÃZÌ³� �Å� ÉÁ��
|��Ã{Z¨f�Y� �¾ËY�Ä^�Zv»� �{�Ê¸�Y�¶»Z��Á{��Y��yZ��

Ä¿Â³� �Y� ¹Y|¯� �Å� Ê¿YÁY�§� Á� Ä¿Â³� {Y| e��Àm� ÉZÅ
Larinus�Ã{Z¨f�Y�½Z]�Ì»�ÃZÌ³��Å�ÉÁ��|�����yZ��¾ËY

�|��Ä^�Zv»��Ë��µÂ»�§��Z�Y��]�Magurran, 2004��  
H = -∑piln pi  

� Ä�]Y�� ¾ËY� �{H� Á� ½Â¿Z�� �ÂÀe��yZ��pi�d^�¿�
�Ä¿Â³�{�Ä¯�d�Y�É{Y�§Yi�¹Y��ni/N��Y{�{ÂmÁ|¿�� ��Äq��Å

Ê»� ½Z�¿� |�Z]� �f¼¯��yZ��¾ËY� �Y|¬»�{Y| e� Ä¯� |Å{
Ä¿Â³� ÉZÅLarinus�Á� d�Y� �f¼¯� ½Z]�Ì»� ÃZÌ³� ÉÁ��

Ä¿Â³��Y�Ê°Ë�Ê¿YÁY�§Ä¿Â³��ËZ��Z]�Ä�ËZ¬»��{�ZÅ�Ê¸Ìy�ZÅ
d�Y��f�Ì]�  

�|�Z]� �f�Ì]� �yZ�� ¾ËY� �Y|¬»� Äq� �Å� ¶]Z¬»� �{�
Ê»�½Z�¿Ä¿Â³� {Y| e� Ä¯�|Å{��Àm�ÉZÅLarinus�ÉÁ��

Ì³�Z^Ë�¬e� ZÆ¿M� Ê^�¿� Ê¿YÁY�§� Á� d�Y� �f�Ì]� ½Z]�Ì»� ÃZ
d�Y� dyYÂÀ°Ë���ÉY�]� ½Â¿Z�� ÊfyYÂÀ°Ë� �yZ�� �Y

Ä¿Â³� ÊfyYÂÀ°Ë� Ä^�Zv»��Àm� Ê»Â��y��� ÉZÅ
Larinus|�� Ã{Z¨f�Y� ½Z]�Ì»� ÃZÌ³� �Å� ÉÁ��� ���yZ�

�{Y| e� Á�½Â¿Z���ÂÀe��yZ���Y�Ê ]Ze�½Â¿Z��ÊfyYÂÀ°Ë
Ê»�Ä¿Â³|�Z]����µÂ»�§��Z�Y��]��yZ��¾ËY�Ä^�Zv»��Ë

�|��Magurran, 2004��  
E = H/lnS  

� Ä�]Y�� ¾ËY� �{E� ,½Â¿Z�� ÊfyYÂÀ°Ë� �yZ��H�
� Á�½Â¿Z���ÂÀe��yZ�SÊ»�Ä¿Â¼¿� �{�Ä¿Â³� {Y| e�|�Z]��

Ä¿Â³��ÂÀe�Äq��Å�Ä°Ë�Â��Ä]�Ê^�¿�Ê¿YÁY�§� Á��f�Ì]�ÉY
��ËY�§Y� ÊfyYÂÀ°Ë� �yZ�� ,|�Z]� dyYÂÀ°Ë� Z^Ë�¬e� ZÆ¿M

Ê»|]ZË��Â³� \Ì¯�e� dÅZ^���yZ�� �YÄ¿ZfÌ�Ë�Â»� ÉY-
Ä¿Â³� \Ì¯�e� dÅZ^�� �Y|¬»� Ä^�Zv»� ÉY�]� ½�ÂÅ�ÉZÅ

Larinus�|��Ã{Z¨f�Y�Ä ·Z�»�{�Â»�½Z]�Ì»�½ZÅZÌ³�¾Ì]��
Ä¿Â³� \Ì¯�e� dÅZ^���yZ�ZfÌ�Ë�Â»� ÉY -�¾Ì]� ½�ÂÅ�

�Ä^�Zv»��Ë��µÂ»�§��Z�Y��]�Ä ·Z�»�{�Â»�½Z]�Ì»�½ZÅZÌ³
�|��Magurran, 2004��  

CMH�= 2 ∑ (ai bi)/(da+db)*(Na*Nb) 

� Ä�]Y�� ¾ËY� �{Na� ÃZÌ³� �{� {Y�§Y� ¶¯� {Y| e�A� ,Nb�
� ÃZÌ³� �{� {Y�§Y� ¶¯� {Y| eB� ,ai� Ä¿Â³{Y�§Y� {Y| e�i��{� ¹Y�

� ÃZÌ³A� ,bi�� Ä¿Â³� {Y�§Y� {Y| ei� ÃZÌ³� �{� ¹Y�B� ,da = ∑ 

ai
2/Na

2�Á���db = ∑bi
2/Nb

2�Ê»|À�Z]��  
Ä¿Â³�\Ì¯�e�dÅZ^���yZ�ZfÌ�Ë�Â»�ÉY-�¾Ì]�½�ÂÅ

d�Y��Ì¤f»�®Ë� Ze� �¨�� �|�Ã|ÀÅ{�½Z�¿��¨��{�{Â^¿�É
Ä¿Â³�\Ì¯�e�dÅZ^�Ê»Â��y���ÉY�ÃZÌ³�Ä¿Â³�Á{�¾Ì]�ZÅ

Ê»�½Z�¿�®Ë�{|��Á�d�Y�½Z]�Ì»Ä¿Â³�\Ì¯�e�Ä¯�|Å{�ÉY
Ê»Â��y���¾´¼Å� Ô»Z¯� ½Z]�Ì»� ÃZÌ³� Ä¿Â³� Á{� ¾Ì]� ZÅ

d�Y� ��{|���Y��yZ��¾ËY��Y|¬»�Äq��Å��´Ë{�c�Z^��Ä]
®Ë{�¿� ®Ë� {|�� Ä]� �¨�Ê»� �e¯�e� dÅZ^�� ,{Â��\Ì

Ä¿Â³Ê»Â��y���ÉY��f�Ì]�½Z]�Ì»� ÃZÌ³� Ä¿Â³� Á{�¾Ì]� ZÅ
Ê»{Â���  



��  �����������Ä¸n»ÃZÌ³��¿Y{��Ê°��a�½Y�ËY�Ã�Á{��Ã�Z¼��,���,���� 

É�Z»M�ÄË�ne  
Ä¿Â³� ÉY�]� ½Â¿Z�� ÊfyYÂÀ°Ë� Á� �ÂÀe� �yZ��ÉZÅ

��Àm� Ê»Â��y��Larinus��{� ½Z]�Ì»� ÃZÌ³� �Å� ÉÁ��
� ÃZ´�ËÁ�� �ZÆq��Y�°e� ½YÂÀ�� Ä]� �¹�¿� �Y� Ã{Z¨f�Y� Z]��Y�§Y

Excel|¿|�� Ä^�Zv»�� �Ã{Y{��b�·Z«� �{� Ä¸�Zu�ÉZÅ�\
��¿ZË�YÁ� ÄË�ne� �Y�°e� �ZÆq� �{�Ê§{Z�e�Ô»Z¯� ÄËZa�s��

|¿|���Ã{Y{�¾Ì´¿ZÌ»�¾Ì]�cZ§ÔfyY�yZ��¾ËY�ÉZÅ��{�ZÅ
�t����{�Ê¯Âe�½Â»�M��Y�Ã{Z¨f�Y� Z]�½Z]�Ì»�½ZÅZÌ³�¾Ì]

|¿|�� Ä^�Zv»�|��{�lÀa�µZ¼fuY� ��cZ§ÔfyY� ,¾ÌÀr¼Å
Ã{Y{�¾Ì´¿ZÌ»�¾Ì]�yZ��¾ËY�ÉZÅ�µZ��Á{��{�ZÅ�����

�Á����Á����Y�Ã{Z¨f�Y�Z]�Ä ·Z�»�{�Â»�½Z]�Ì»�ÃZÌ³��Å�É
� ½Â»�Mt�|¿|�� Ä�ËZ¬»� |��{� lÀa� µZ¼fuY� t��� �{�

�SAS, 1999� ��^�Zv»� ÉY�]//�� Ä///�dÅZ^�� �yZ
ZfÌ�Ë�Â» -Ä¿Â³�ÉY�]�½�ÂÅ�Ê»Â��y���ÉZÅ�½ZÅZÌ³�¾Ì]�

¹�¿� �Y� ½Z]�Ì»� �Y�§YEstimateS Win 8.20�|�� Ã{Z¨f�Y�
�Colwell, 2006��  

  
�lËZf¿  

ÁY�§Ä¿Â³� Ê^�¿� Ê¿Y�� �Àm� ÉZÅLarinus�½ZÅZÌ³� ÉÁ��
¦¸fz»�½Z]�Ì»  

�Ê»Â��y��� Ä¿Â³�d¨Å� {Y| e� Ä ·Z�»�¾ËY� �{��Àm� �Y
Larinus�¹Z¿�Ä]�ÉZÅL. nidificans Guibourt, 1858�,L. 

affinis Fremuth, 1987� ,L. onopordi (Fabricius, 

1787)� ,L. liliputanus Faust, 1890� ,L. syriacus 

Gyllenhal, 1835� ,L. grisescens Gyllenhal, 1835�Á�
Larinus sp.�Ä ·Z�»�{�Â»�½Z]�Ì»�ÃZÌ³�Ä¿Â³����ÉÁ���Y�

�¼m�½Z»�¯�½Zf�Y��eY�»��{�|��É�ÁM� ��Ê»Â��y��L. 

affinis� ½Z]�Ì»� ÃZÌ³� ÉÁ��E. aucheri��µZ�� Á{� �Å� �{
�Ê¿YÁY�§�|��{�¾Ë�f�Ì]�Ä ·Z�»�{�Â»����Á���|��{���

d�Y{� Y�� �¿Â³� Ê¿YÁY�§� |��{Ä� ÉZÅL. grisescens� ,L. 

nidificans�Á�L. onopordi�Ê¸Ìy�½Z]�Ì»�ÃZÌ³�¾ËY�ÉÁ��
Ä¿Â³� Á� {Â]� º¯� ÉZÅL. syriacus� ,Larinus sp.�� ÁL. 

liliputanus�|¿|�¿�Ã|ÅZ�»�½Z]�Ì»�ÃZÌ³�¾ËY�ÉÁ����¶°�
����  

�Ê»Â��y���Ê¿YÁY�§�|��{L. grisescens�ÃZÌ³�ÉÁ��
�½Z]�Ì»E. lalesarensis]�Ä�ËZ¬»��{�Ä¿Â³��ËZ��Z��f�Ì]�ZÅ

{Â]��Ä¿Â³�¾ÌÀr¼ÅÅ//�ÉZL. nidificans�,�L. onopordi�,
L. syriacus� Á�L. liliputanus��f¼¯� Ê¿YÁY�§� |��{� Z]�

Ä¿Â³� ,Ê·Á�|¿|��Ã|ÅZ�»�½Z]�Ì»�ÃZÌ³�¾ËY�ÉÁ��ÉZÅL. 

affinis�� ÁLarinus sp.�Ã|ÅZ�»� ½Z]�Ì»� ÃZÌ³� ¾ËY� ÉÁ��
� |¿|�¿�� ¶°��� ��� Ê»Â��y��� Ê¿YÁY�§� |��{L. 

nidificans�½Z]�Ì»� ÃZÌ³�ÉÁ��E. longipenicillatus��{�
Ä¿Â³��ËZ��Z]�Ä�ËZ¬»{Â]��f�Ì]�ZÅ��  

Ä¿Â³�ÉZÅL. grisescens�,�L. onopordi,�L. syriacus�
� ÁL. liliputanus�ÃZÌ³�¾ËY�ÉÁ�� �f¼¯�Ê¿YÁY�§� |��{� Z]�

Ä¿Â³� ,Ê·Á� |¿|�� Ã|ÅZ�»� ½Z]�Ì»� ÉZÅL. affinis��Á
Larinis sp.³�¾ËY�ÉÁ���|¿|�¿�Ã|ÅZ�»�½Z]�Ì»�ÃZÌ��¶°�

�����//y�/»Â��//�ÊLarinus sp.Ì³�ÉÁ��//]�Ì»�ÃZ//�½Z
C. stocksiid�Y{� Y�� Ê¿YÁY�§� |��{� ¾Ë�f�Ì]�� ���ËZ�

Ä¿Â³� ÉZÅLarinus�Ê¸Ìy�Ê¿YÁY�§� |��{� ÃZÌ³� ¾ËY� ÉÁ��
�|Àf�Y{�º¯��¶°����  

�Ê»Â��y���Ä¿Â³�Á{�Ê¿YÁY�§�|��{�L. grisescens�
� ÁL. syriacus�]�Ì»� ÃZÌ³�ÉÁ�� ½ZC. oxyachantha���{
¬»/�ËZ///Ä�Z]�¿Â³//ÄÅ//ÉZ�L. nidificans� ,L. onopordi,�

L. affinis�Á�L.liliputanusÊÀ »��Â��Ä]��{Â]��f�Ì]�É�Y{
� Ä¿Â³� ,Ê·ÁLarinus sp.�Ã|ÅZ�»�½Z]�Ì»� ÃZÌ³�¾ËY�ÉÁ��

�|Ë{�´¿��¶°�����  
�Ê»Â��y���Ä¿Â³�Á{�Ê¿YÁY�§�|��{L. grisescens��Á

L. nidificansÃZÌ³� ÉÁ��� ½Z]�Ì»�O. leptolepis��{�
Ä¿Â³�Z]�Ä�ËZ¬»�ÉZÅL. syriacus�Á�L. onopordi���Â��Ä]

ÊÀ »Ä¿Â³�,Ê·Á�{Â]��f�Ì]�É�Y{�ÉZÅL. affinis�,Larinus 

sp.Á��L.liliputanus�Ã|ÅZ�»� ½Z]�Ì»� ÃZÌ³� ¾ËY� ÉÁ��
�|¿|�¿��¶°����  

½Â¿Z��ÊfyYÂÀ°Ë�Á��ÂÀe��yZ�  
� ¾Ì´¿ZÌ»� Ä�ËZ¬»�� ÉÁ�� ½Â¿Z�� �ÂÀe��yZ��Ä¿Â³��
��{�½Z]�Ì»�ÃZÌ³�µÁ|m��{�Ä ·Z�»�{�Â»�µZ��Á{��ÄËY�Y�

d�Y� Ã|����ÃZÌ³� Ä¿Â³���� ÉÁ�� ½Â¿Z�� �ÂÀe��yZ�
� µZ�� �{� ½Z]�Ì»��������� Á��df=� ,�����F=�,

������P=��Á�µZ���{����������Á��df=�,����F=�,
������P=� �ÊÀ »� ¥ÔfyY{Y{� ½Z�¿� Y�� É�Y{� ��¾ËY� Ä]

�Ä¯�c�Â���ÂÀe��yZ�Â¿Z�½��½Z]�Ì»�ÃZÌ³�Á{�ÉÁ�E. 

aucheri�Á�C. stocksii�½Z]�Ì»�½ZÅZÌ³��ËZ��Z]�Ä�ËZ¬»��{�
�µZ��Á{��Å��{�Ä ·Z�»�{�Â»ÊÀ »��Â��Ä]{Â]��f¼¯�É�Y{��

� �ÂÀe��yZ�½Â¿Z����Å�ÉÁ�� Ä ·Z�»� {�Â»� µZ�� Á{� �{
� ½Z]�Ì»� ÃZÌ³� Ä¿Â³� ��� �Y� ¹Y|¯� ¶»Z�E. aucheri�

��df=� ,����t=� ,����P=�� ,E. lalesarensis���df=�,



  �Êvf§½Y�Z°¼Å�Á��Ä¿Â³��ÂÀe�ÉYÊ»Â��y���Àm�ÉZÅ���  �� 

���t =,�����P =�� ,E. longipenicillatus����df=�,
����t=� ,����P=�� ,C. stocksii���df = � ,���t = �,
����P =��,C. oxyachantha���df = �,���t=�,����

P=� �� ÁO. leptolepis���df = � ,���t=� ,����P=��
ÊÀ »�¥ÔfyY�d�Y|¿�É�Y{��µÁ|m����  

  

§�|
��
{���

����
Ê^

�¿
�Ê
¿YÁY
�

  

����
����
�

Ê^
�¿
�Ê
¿YÁY
�§�
|�

�{
  

�¶°�� -Ä¿Â³�Ê¿YÁY�§�|��{���Àm�Ê»Â��y���ÉZÅLarinus�
�½Z]�Ì»�ÃZÌ³�ÉÁ�Echinops aucheri  

¶°��� -Ä¿Â³�Ê¿YÁY�§�|��{���Àm�Ê»Â��y���ÉZÅLarinus�
�½Z]�Ì»�ÃZÌ³�ÉÁ�Echinops lalesarensis  

Ê^
�¿
�Ê
¿YÁY
�§�
|�

�{�
�����

  

�§�
|�

�{�
�����

�
Ê^

�¿
�Ê
¿YÁY

  

¶°��� -Ä¿Â³�Ê¿YÁY�§�|��{���Àm�Ê»Â��y���ÉZÅLarinus�
�½Z]�Ì»�ÃZÌ³�ÉÁ�Echinops longipenicillatus  

¶°��� -Ä¿Â³�Ê¿YÁY�§�|��{���Àm�Ê»Â��y���ÉZÅLarinus�
�½Z]�Ì»�ÃZÌ³�ÉÁ�Cousinis stocksii  

Ê^
�¿
�Ê
¿YÁY
�§�
|�

�{�
�����

��
  Ê^

�¿
�Ê
¿YÁY
�§�
|�

�{�
�����

���
  

�¶°�� -{�Ä¿Â³�Ê¿YÁY�§�|����Àm�Ê»Â��y���ÉZÅLarinus�
�½Z]�Ì»�ÃZÌ³�ÉÁ�Carthamus oxyachantha  

�¶°��-Ä¿Â³�Ê¿YÁY�§�|��{���Àm�Ê»Â��y���ÉZÅLarinus�
�½Z]�Ì»�ÃZÌ³�ÉÁ�Onopordun leptolepis  

  
�¾Ì´¿ZÌ»�Ä�ËZ¬»����ÉÁ��½Â¿Z��ÊfyYÂÀ°Ë��yZ�
��{�½Z]�Ì»�ÃZÌ³�Ä¿Â³|m��{�Ä ·Z�»�{�Â»�µZ��Á{�µÁ��

d�Y� Ã|�� ÄËY�Y������ ÉÁ�� ½Â¿Z�� ÊfyYÂÀ°Ë� �yZ�
�µZ���{�½Z]�Ì»�ÃZÌ³�Ä¿Â³���������Á��df=� ,�����

F=�,�����P=��ÁµZ���{�����������Á��df=�,�����
F=� ,������P=� �ÊÀ »�¥ÔfyY{Y{�½Z�¿� Y��É�Y{����{

� µZ������ÃZÌ³� Á{� ÉÁ�� ½Â¿Z�� ÊfyYÂÀ°Ë� �yZ��
�½Z]�Ì»E. aucheri�Á�C. stocksiiZ]�Ä�ËZ¬»��{�ÃZÌ³��E. 



��  �����������Ä¸n»ÃZÌ³��¿Y{��Ê°��a�½Y�ËY�Ã�Á{��Ã�Z¼��,���,���� 

longipenicillatusÊÀ »� �Â�� Ä]�{Â]� �f¼¯� É�Y{��
¾ÌÀr¼Å,ÉÁ�� �yZ�� ¾ËY� �Y|¬»�ÃZÌ³��E. 

longipenicillatus��Ä]�½Z]�Ì»�½ZÅZÌ³��ËZ��Z]�Ä�ËZ¬»��{
ÊÀ »��Â�{Â]��f¼¯�É�Y{��  

�µZ���{�����ÃZÌ³�ÉÁ��½Â¿Z��ÊfyYÂÀ°Ë��yZ��
� ½Z]�Ì»E. aucheri� Á�C. stocksii�ÊÀ »� �Â�� Ä]�É�Y{

{Â]� Ä ·Z�»� {�Â»� ½ZÅZÌ³� �ËZ�� �Y� �f¼¯����yZ�
�ÊfyYÂÀ°Ë½Â¿Z���¹Y|¯��Å�ÉÁ��Ä ·Z�»�{�Â»�µZ��Á{��{
¿Â³� lÀa� �YÌ³� ÄÌ»� ÃZ//]�//½Z��/»Z//¶E. aucheri �

��df=,�����t=�,���P=�,�E. lalesarensis����df =�,

����t =� ,����P =�� ,C. stocksii�� �df =� ,���t=�,
����P=�� ,C. oxyachantha���df=� ,���t=� ,����
P=� �� ÁO. leptolepis���df=� ,����t=� ,���P=��

ÊÀ »� ¥ÔfyYd�Y|¿� É�Y{� �Ä°Ìe�Â��{� ,��yZ�
� ½Z]�Ì»� ÃZÌ³� ÉÁ�� ½Â¿Z�� ÊfyYÂÀ°ËE. 

longipenicillatus� µZ�� �{�����ÊÀ »� �Â�� Ä]��É�Y{
�µZ���Y� �f�Ì]�����{Â]���df=� ,����t=� ,����P=��

��µÁ|m���  
  

  
�µÁ|m�-�½Â¿Z���ÂÀe��yZ��¾Ì´¿ZÌ»�Ä�ËZ¬»�Ê»Â��y����Àm�ÉZÅLarinus�µZ���{�½Z]�Ì»�ÃZÌ³�Ä¿Â³����ÉÁ�ÉZÅ������Á�

����  
µZ�  E. aucheri  E. 

lalesarensis  
E. 

longipenicillatus  C. stocksii  C. 
oxyachantha  O. leptolepis  

����  �B�a���t���  �A�a���t���  �A�a���t���  �B�a���t���  �A�a���t���  �A�a��t���  
����  �B�a���t���  �A�a���t���  �A�a���t���  �B�a���t���  �A�a���t���  �A�a���t���  

Ã|ÀÅ{�½Z�¿�®qÂ¯�Ä]Z�»Z¿�¥Á�uÊÀ »�¥ÔfyY�{ÂmÁ�É�½Â»�M��Y�Ã{Z¨f�Y�Z]�½Âf���Å��{��Y{t�Ê»|�Z]�  
Ã|ÀÅ{�½Z�¿�±��]�Ä]Z�»Z¿�¥Á�uÊÀ »�¥ÔfyY�{ÂmÁ�É|��{�lÀa�µZ¼fuY�t����{�¦Ë{���Å��{��Y{�Ê¯Âe�½Â»�M��Y�Ã{Z¨f�Y�Z]Ê»�|�Z]��  

  
�µÁ|m�-�½Â¿Z��ÊfyYÂÀ°Ë��yZ��¾Ì´¿ZÌ»�Ä�ËZ¬»�Ê»Â��y����Àm�ÉZÅLarinus�µZ���{�½Z]�Ì»�ÃZÌ³�Ä¿Â³����ÉÁ�ÉZÅ������

�Á����  
µZ�  E. aucheri  E. 

lalesarensis  
E. 

longipenicillatus  C. stocksii  C. 
oxyachantha  O. leptolepis  

����  �C�a���t���  �A�a���t���  �B�b���t���  �C�a���t��  �A�a����t��  �A�a���t���  
����  �B�a���t���  �A�a���t���  �A�a���t���  �B�a���t���  �A�a���t���  �A�a���t���  

Ã|ÀÅ{�½Z�¿�®qÂ¯�Ä]Z�»Z¿�¥Á�uÉÊÀ »�¥ÔfyY�{ÂmÁ��½Â»�M��Y�Ã{Z¨f�Y�Z]�½Âf���Å��{��Y{t�Ê»|�Z]�  
Ã|ÀÅ{�½Z�¿�±��]�Ä]Z�»Z¿�¥Á�uÊÀ »�¥ÔfyY�{ÂmÁ�É¦Ë{���Å��{��Y{|��{�lÀa�µZ¼fuY�t����{��Ê¯Âe�½Â»�M��Y�Ã{Z¨f�Y�Z]Ê»�|�Z]���  

  
�dÅZ^���yZ�\Ì¯�eÄ¿Â³�ZfÌ�Ë�Â»�ÉY-�ÉY�]� ½�ÂÅ

Ä¿Â³�ÉZÅLarinus�¾Ì]��{��Ä¿Â³���½Z]�Ì»�ÃZÌ³�  
ZfÌ�Ë�Â»�dÅZ^���yZ� -�ÉY�]�½�ÂÅ��\Ì¯�eÄ¿Â³�ÉZÅ

Larinus�¾Ì]��{��Ä¿Â³����½Z]�Ì»�ÃZÌ³�Ä ·Z�»�{�Â»��{
� µZ������ µÁ|m� �{���d�Y� Ã|�� ÄËY�Y� ��¾ËY� �Y|¬»
�yZ��½Z]�Ì»�ÃZÌ³�¾Ì]�E. aucheri��ËZ���Y�¹Y|¯��Å�Á�
Ä¿Â³� ½Z]�Ì»� ½ZÅZÌ³� ÉZÅ� Ä ·Z�»� {�Â»� Á�ÃZÌ³� ¾Ì]� �Ì¿

�½Z]�Ì»C. stocksiiÄ¿Â³��ËZ���Y�¹Y|¯��Å�Á��½ZÅZÌ³�ÉZÅ
� {Â]� ¾ÌËZa� Ê¸Ìy� ½Z]�Ì»�� �Y� �f¼¯����¬»�� �Y|�yZ��

^�ÅZÌ]�dÌ³�¾ÅZÌ»� ½Z]�///� ½ZE. longipenicillatus�,�
E. lalesarensis,�E. longipenicillatus,�C. oxyachantha,�

E. longipenicillatus�Á�O. leptolepis��d·Zu� �Y� �f¼¯
���Âf»��¾Ì]����Ze������{Â]���Ä°Ìe�Â��{�¾ËY��Y|¬»

�/yZ//Ì]��/Ì³�¾/ÅZ/½Z]�Ì»�//� ½ZE. lalesarensis�,�
C. oxyachantha�,�E. lalesarensis�,�O. leptolepis�,�
C. oxyachantha�Á�O. leptolepis�d·Zu� �Y� �f�Ì]�

� ��Âf»�� ¾Ì]���� Ze����� �{Â]��� µÁ|m������yZ�
ZfÌ�Ë�Â»� dÅZ^� -� ÉY�]� ½�ÂÅ�� \Ì¯�eÄ¿Â³�ÉZÅ

Larinus�¾Ì]��{��Ä¿Â³����½Z]�Ì»�ÃZÌ³�Ä ·Z�»�{�Â»��{
� µZ������ µÁ|m� �{��d�Y� Ã|�� ÄËY�Y�� �¾ËY� �Y|¬»�

�½Z]�Ì»�ÃZÌ³�¾Ì]��yZ�E. aucheri��ËZ���Y�¹Y|¯��Å�Á�
Ä¿Â³� ½Z]�Ì»� ½ZÅZÌ³� ÉZÅ� Ä ·Z�»� {�Â»Ì³� ¾Ì]� �Ì¿� Á�ÃZ

�½Z]�Ì»C. stocksiiÄ¿Â³��ËZ���Y�¹Y|¯��Å�Á��½ZÅZÌ³�ÉZÅ
�{Â]�¾ÌËZa�Ê¸Ìy�½Z]�Ì»���Y��f¼¯�����  

¬»///�Y|��//yZ//��^�//ÅZ///d�Ì]///¾�Ì³//ÅZ//½Z�

Ì»///]�/////½Z�E. longipenicillatus�,�E. lalesarensis�,�



  �Êvf§½Y�Z°¼Å�Á��Ä¿Â³��ÂÀe�ÉYÊ»Â��y���Àm�ÉZÅ���  �� 

E. longipenicillatus�,�C. oxyachantha,�E. 

longipenicillatus�,�O. leptolepis�,�E. lalesarensis�,�
C. oxyachantha�,�E. lalesarensis�,�O. leptolepis�,�

C. oxyachantha�Á�O. leptolepis�d·Zu� �Y� �f�Ì]�
���Âf»�����Ze������{Â]���µÁ|m���  

�  
µÁ|m��-�ZfÌ�Ë�Â»�dÅZ^���yZ�-�ÉY�]�½�ÂÅ��\Ì¯�eÄ¿Â³ÉZÅÊ»Â��y�����Àm�ÉZÅLarinus¾Ì]��{��µZ���{�½Z]�Ì»�½ZÅZÌ³�

����  
ÊÅZÌ³�Ä¿Â³  E. 

aucheri  
E. lalesarensis  E. longipenicillatus  C. 

stocksii  
C. oxyachantha  
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hv]  

ÅZÌ³// ·Z�»�{�Â»�Ä¬�À»��{�Ê e�»�½Z//Ä¿Â³�¶»Z��Ä-

�Àm� Ä]� ª¸ f»� ÉZÅ� ÉZÅAgropyron,�Bromus,�
Secale,�Stipa,�Kochia,�Meliotus,�Trigonella,�

Astragalus,�Onobrychis,�Artemisia,�Dactylis,�
Festuca,�Andropogon,�Onopordun,�Carthamus,�

Cousinis�Á�Echinops�|¿{Â]� �Ã�Ìe�½ZÅZÌ³�Astreaceae�
�Àm�¶»Z�ÉZÅ�Onopordun,�Carthamus,�Cousinis�

Á�EchinopsËZa�º¯Y�e��{�Ä¿Â³��ÂÀe��{�¾Ì��{�{ÂmÂ»�ÉY
|Àf�Å�ºÆ»�Ä¬�À»�ÊÅZÌ³���Âa���¶Ì�¿Zfa�½ZÅZÌ³�¾ËY

�{ZË���Ìj°e�¶Ì·{�Ä]�Ä¬�À»��{�Y��Ê³{Â·M�t�����f�³
Ä¿Â³��ËZ�� Z]�d]Z«���Ì¿� Á��~]���Âe�{ÂmÂ»�ÊÅZÌ³�ÉZÅ
� |¿�Y{� Ä¬�À»� ÊÅZÌ³� ��Âa� �{�Briese, 2000���

»YÂ���Y�dËZ¼u�Á��¨u�¹|��c�Â���{�,¾ËY�]ZÀ]�µ�fÀ¯�¶
¦¸��¾ËY� Ê Ì^�� Ã|ÀÀ¯µZ��Ê�� ��Å�ÉZÅ�Ê·YÂf»�ÉZÅ

¦¸��¾ËY�Ä]�Ê³{Â·M�t�����f�³�Ä¬�À»� �{� ��Å�ÉZÅ
Ä¿Â³� ¾Ì]� Ê Ì^�� µ{Z e� Á� d§ZË� |ÅYÂy�ÊÅZÌ³� ÉZÅ

�{�Ây� |ÅYÂy� ºÆ]� Ä¬�À»� ÊÅZÌ³� ��Âa� �{� {ÂmÂ»
�Coombs et al.,  2004� ���µ�fÀ¯� Ä°ÀËY� Ä]� ÄmÂe� Z]

h�Z]� �Ì�Á�sÂ��� �{�ÊËZÌ¼Ì��d�Ë���Ìv»�Ê³{Â·M�
Ê»�¦¸��µ�fÀ¯�ÉY�]� Y~·� ,{Â���Ì�Á�t����{� ��Å�ÉZÅ

Ê»� ÄÌ�Âe�Ä¬�À»� �Å� �{� µ�fÀ¯ÂÌ]� ¶»YÂ�� Ä¯� {Â�
�dËZ¼u�Á�d�Z¨u� ZÆ¿M� �Y� Á� Ã|��ÊËZ�ZÀ��{Â�� ��Ä¯Y�q
¦¸��µ�fÀ¯ÂÌ]�¶»YÂ���Y�dËZ¼u�Á�d�Z¨u��®Ë���Å�ÉZÅ

¦¸�� dË�Ë|»� �{� [Â¸�»� �Á���ÉZf�Y�� �{� ��Å� ÉZÅ
Z e� É�Y�«�]Ä¿Â³� �ÂÀe� ¾Ì]� Ê Ì^�� µ{��{� {ÂmÂ»� ÉZÅ

Ê»� Ä¬�À»� ÊÅZÌ³� ��Âa� |�Z]�Sobhian and 

Fornasari, 1994��  
���Zu�ªÌ¬ve�lËZf¿�µZ��Á{��{Ä¯�{Y{�½Z�¿¾Ì]��{��

Ê»Â��y��� �Àm� ÉZÅLarinus�Ä¿Â³�L. affinis�
�¾Ë�f�Ì]�Ê¿YÁY�§����Á���|��{���Y��ÉÁ��½Z]�Ì»�ÃZÌ³�

Echinops aucheri� ,� Ê»Â��y��L. nidificans�
�¾Ë�f�Ì]�Ê¿YÁY�§����Á���|��{���Y��ÉÁ��½Z]�Ì»�ÃZÌ³�

E. longipenicillatus�� Á� Ê»Â��y��Larinus sp.�
� ¾Ë�f�Ì]� Ê¿YÁY�§���� Á����|��{�� �Y�� ÉÁ���ÃZÌ³

½Z]�Ì»�Cousinis stocksii�|Àf�Y{�Ê»Â��y����ÉZÅL. 

affinis,�L. nidificans�Á�Larinus sp.�Ä¿Y{��Y�ÄË~¤e� Z]-

�½Z]�Ì»� ½ZÅZÌ³� ª^�� ½Á�{� Â¼¿Á|��� µZu� �{� ÉZÅ
Ê»�½Z�{Ây�Ê¿YÁY�§� Á�dÌ ¼m��ËY�§Y� Á� Ã{�^»Z¿�|À¿YÂe

|À�Z]�Äf�Y{�Ê¼Æ»��¬¿�ZÆ¿M�µ�fÀ¯��{��  
��y���¶»Z¯�cY��u//»Â//ÊÅ//ÉZL. onopordi �,

L. nidificans,L. grisescens ��Á�L. syriacus��Ê¿YÁY�§
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¼¯/////Ê¸��ÉÁ��//¦Å//Å�ÉZ///���E. lalesarensis��,
C. oxyachantha� Á�O. leptolepis�|Àf�Y{� ��ÄnÌf¿�¾ËY

Ê»� ½Z�¿� Ä¿Â³� Ä�� ¾ËY� Ä¯� |Å{� ½Z]�Ì»� ÃZÌ³�ÉY�]
Ä¿Â³� �Y� ¹Y|°rÌÅÊ»Â��y��� ÉZÅ� �Àm�Larinus�

Ê¼¿�[Â¸�»|À�Z]��,¾ËY�]ZÀ]�É�f�Ì]�cZ¬Ì¬ve�d�Y�¹�Ó�
�¦¸��Ä¿Â³�Ä��¾ËY�µ�fÀ¯ÂÌ]�¶»YÂ��ÊËZ�ZÀ���Â�y��{

Â�� ¹Zn¿Y� ½Z»�¯� Ä¬�À»� �{� ��Å{��Gultekin�(2010)�

Ä¿Â³� Ä¯� {�¯� ��Y�³�� �Àm� ÉZÅLarinus�d¼�«� �{�
ÄË~¤e�dÌ·Z §�½Z]�Ì»�½ZÅZÌ³�ª^��Ä°Ìe�Â���{�|¿�Y{�ÉY

Ä¿Â³���Àm� ÉZÅLixus�µZ�eY� ¶v»� Á� Ä�Ë�� ,Ä«Z�� �{�
Ê»�ÄË~¤e�Ä«Z��Ä]�±�]|ÀÀ¯���Ê¼¯�cZ¬Ì¬ve�½Y�ËY��{��{

Ä¿Â³� �ÂÀe��Â�y� ÉZÅLarinus�½Z]�Ì»� ½ZÅZÌ³� ÉÁ��
n¿Yd�Y� Ã|�� ¹Z� �� ,µZj»� ÉY�]Fremuth�(1987)�

�Ê»Â��y��L. affinis��Ä¬�À»��Y�Ä¿Â¼¿�®e�c�Â��Ä]�Y�
Ä¼�q�ÊeZ�Ô�Y� ½ÂÀ¯Ze� Á� {�¯� ��Y�³� ½Y�ËY� �Zm��
Ã�Z]�{�¾ËY� ½Z]�Ì»� ÃZÌ³� Á� É�Â·ÂÌ]� ,�À¯Y�a� É

d�Y� Ã|�¿� ��Y�³� Ê»Â��y��� �� Ê»Â��y��L. 

nidificans�,½Z�Y�y�,|Àm�Ì]�ª�ZÀ»��Y�½Y�ËY��{�Á�¹ÔËY�
� d�Y� Ã|�� ��Y�³� ½Y�Æe�Modarres Awal, 2002�-

Modarres Awal & Hossinpour, 2010� ��Modarres 

Awal & Hossinpour�(2010)��Á�Ê]ÂÀm�½Z�Y�y� �{
y��� Ä¿Â³� Ä�� ÉÂ��� ½Z�Y�y/��//»Â/Ê��Y��Àm�

LarinusÄ]�¹Z¿�ÉZÅL. latus� ,L. melificus Jekel� Á�L. 

sericatus Boheman�Y��¼m�|¿{�¯� ��Y�³� Á� É�ÁM��
Karimpour (2008)�� Ê»Â��y��� Ä¯� {�¯���Y�³L. 

latus� ��Å�¦¸��µ�fÀ¯� �{�Onopordun sp.��Ä¬�À»� �{
{�Y{�Ê¼Æ»��¬¿�ÄÌ»Á�Y��  

Ä¿Â³� ÉY�]� ½Â¿Z�� ÊfyYÂÀ°Ë� Á� �ÂÀe� �yZ��ÉZÅ
Ê»Â��y���Larinus��ÉÁ�Ä��½Z]�Ì»�ÃZÌ³�E. aucheri,�
C. stocksii�� ÁE. longipenicillatus���ËZ��Z]�Ä�ËZ¬»��{

½Z]�Ì»� ½ZÅZÌ³{Â]� �f¼¯� Ä ·Z�»� {�Â»�� ��Ä¯� Zn¿M� �Y
�Á{�Ä]�½Â¿Z��ÊfyYÂÀ°Ë�Á��ÂÀe��yZ�¶»Z��Ä¿Â³�{Y| e�

Ä¿Â³��Y�¹Y|¯��Å�Ê¿YÁY�§�Á�¶Ì·{�,¾ËY�]ZÀ]�{�Y{�Ê´f�]�ZÅ
� ÉÁ�� ½Â¿Z�� ÊfyYÂÀ°Ë� Á� �ÂÀe� �yZ�� �ÅZ¯�ÃZÌ³

½Z]�Ì»�E. aucheri�Z]��Ê¿YÁY�§�� �f�Ì]///»Â��y�///�Ê
L. affinis�-� ÉÁ��½Z]�Ì»� ÃZÌ³�C. stocksii�Z]�Ê¿YÁY�§�

� Ê»Â��y��� �f�Ì]Larinus sp.�� Á�ÃZÌ³� ÉÁ�
Ì»///]�///� ½ZE. longipenicillatus�� Z]� Ê¿YÁY�§��f�Ì]

»Â��y��//� ÊL. nidificans��Z^e�Y� �{Ê»��Z]À|��
�,¾ÌÀr¼ÅZfÌ�Ë�Â»�dÅZ^���yZ� -�ÉY�]�½�ÂÅ�\Ì¯�e�

Ä¿Â³ÉZÅ�Àm��LarinusÌ]�//�¾ÅZÌ³///»�½ZÌ//]�///½Z�
E. aucheri,�C. stocksii�� ÁE. longipenicillatus�Á���Ì¿

Ä¿Â³�¾ËY�¾Ì]� Z]�ÊÅZÌ³�ÉZÅÄ¿Â³� �ËZ�� �Y� ¹Y|¯� �Å�ÉZÅ
½Z]�Ì»�½ZÅZÌ³{Â]�¾ÌËZa�Ê¸Ìy�Ä ·Z�»�{�Â»����ÄnÌf¿�¾ËY

Ê»� ½Z�¿Ä¿Â³� Ê¿YÁY�§� Á� {Y| e� Ä¯� |Å{ÉZÅ�Àm��
Larinus� ÉÁ��� ½Z]�Ì»� ½ZÅZÌ³� ¾ËY� �Y� ®Ë� �Å�dÅZ^�
�Ê¸Ìy�Ä]�É�f¼¯�Ê¿YÁY�§�Á�{Y| eÄ¿Â³�ÉZÅLarinus�ÉÁ��
��ËZ�½Z]�Ì»�½ZÅZÌ³{�Y{����,Ä¯Y�q�Ê»Â��y��L. affinis�

� Ê¿YÁY�§� Z]ÓZ]� ÉÁ��½Z]�Ì»� ÃZÌ³�E. aucheri�,�
� Ê»Â��y��Larinus sp.� Ê¿YÁY�§� Z]� �ÓZ]� ÉÁ���ÃZÌ³

½Z]�Ì»�C. stocksii�� Ê»Â��y��� ÁL. nidificans�Z]�
� Ê¿YÁY�§ÓZ]� ÉÁ��Ì³½Z]�Ì»� ÃZ�E. longipenicillatus�

ÄË~¤e� dÌ·Z §�Y{� ÉY¿|� �� ,¾ËY�]ZÀ]� ¾ËYÊ»Â��y���ZÅ
½Z]�Ì»�½ZÅZÌ³�µ�fÀ¯�¶Ì�¿Zfa��Ã{�^»Z¿�Ä¬�À»��eY�»��{

�½Z»�¯|¿�Y{�Y����,µZj»�ÉY�]��Z�Y��]�ºÌ¬f�»�cY|ÅZ�»
�Ä¯�|Ë{�³��z�»�Ä·Z¬»�½Z³|À�ËÂ¿���ÂeÂ��y��Ê»�

L. affinis���ÉÁ��Ê�Z�fyY��Â��Ä]��Å�¦¸�E. aucheri�
ÄË~¤e�dÌ·Z §ÉÁ�Ó�Ä¸u�»��{�Á�{�Y{�ÉYÄ¿Y{��Y���{�ÉZÅ

�ª^��½Á�{�Â¼¿Á|���µZu��Å�¦¸��¾ËY���{�Á�Ã{�¯�ÄË~¤e
��iÂ»� ��Å�¦¸��¾ËY���Âe� Ã|��|Ì·Âe� �~]� {Y| e��ÅZ¯

d�Y�  
� �Zv·� �Y� Ä ·Z�»� {�Â»� ½Z]�Ì»� ½ZÅZÌ³Ê³�ËÁ�ÉZÅ

dzË�� cÁZ¨e� �´Ë|°Ë� �Y� ÊËZÌ¼Ì�ÂÌ]� Á� Ê�ZÀ�|¿�Y{��
Ä¿Â³� cÁZ¨f»� ÊËY~£�dÌ¨Ì¯� ,¾ËY�]ZÀ]�{�Â»� ÊÅZÌ³� ÉZÅ
Ä¿Â³� Ze� |�� |ÅYÂy� \^�� Ä ·Z�»��Y� Ê¨¸fz»� ÉZÅ

Ê»Â��y��� �Àm� ÉZÅLarinus��¾ËY� �Y� ®Ë� �Å� ÉÁ�
¦¸�ÄË~¤e� dÌ·Z §� ��Å� ÉZÅ|À�Z]� Äf�Y{� ÉY� ��,¾ËY�]ZÀ]

Ä¿Â³� �ÂÀe��ËY�§Y�\^��d·Zu�¾ËYÊ»Â��y���ÉY�ÉZÅ
��ÀmLarinus���|ÅYÂy|����ÂÀe��ËY�§Y��´Ë{�c�Z^��Ä]
Ä¿Â³Ä¿Â³� �ÂÀe� �ËY�§Y� h�Z]� ÊÅZÌ³� ÉZÅ�cY��u� ÉY

|�� |ÅYÂy� �� ,µZj»� ÉY�]Southwood & Henderson�

(2000)�� |¿{�¯���Y�³Ê³�ËÁ� Ä¯�ÉZÅdzË��Á�Ê�ZÀ�
� cÁZ¨f»� ÊËZÌ¼Ì�ÂÌ]��ÂÀe� d�Y� ¾°¼»� ½Z]�Ì»� ½ZÅZÌ³

Ä¿Â³�Y��Á{��Å�ZË�Á�Ê Ì^��½ZÀ¼�{�,½Y�YÂzÅZÌ³�ÉY��ÌÌ¤e
|ÀÅ{� �µZ�� �{� �ÌyY� ÉZÅ��{� É{ZË�� cZ¬Ì¬ve� ZÌ¿{� �{

� ÄÀÌ»�� �ÂÀeÄ¿Â³ÉZÅ�Àm��Larinus��{� ZÆ¿M��¬¿� Á�



  �Êvf§½Y�Z°¼Å�Á��Ä¿Â³��ÂÀe�ÉYÊ»Â��y���Àm�ÉZÅ���  �� 

¦¸��µ�fÀ¯���Å�ÉZÅd�Y�Ã|��¹Zn¿Y���,µZj»�ÉY�]Ottai 

& Abdle-Moniem�(2006)��Ê»Â��y��L. latus�Y��
���Å�¦¸��µ�fÀ¯ÂÌ]�¶»Z��½YÂÀ��Ä]Silybum marianum 

(L.)|¿{�¯�Ê§� »��h�Z]�ÃZÌ³�¾ËY�ÉZÅ�~]��Y�ÄË~¤e�Z]�Ä¯�
Ê»� ��Å�¦¸��¾ËY�µ�fÀ¯�{Â�� �Gultekin et al. (2008)�

�Ê»Â��y���Ä¯�|¿{�¯���Y�³L. filiformis�ÄÌ¯�e� �{�
� ��Å� ¦¸�� µ�fÀ¯� �{Centaurea solstitialis L.���¬¿

{�Y{� Ê¼Æ»� �� Ê»Â��y��L. minutus Gyllenhal���{
µ�fÀ¯¦¸��ÉZÅ� ��Å�Cerastium diffusum Persoon��

Centaurea maculosa Lam.� ƹ�Cyphocleonusw 

achates (Fahraeus)�{�Y{�Ê¼Æ»��¬¿��Seastedt et al., 

2007� -Story et al., 2006 & 2010���L. curtus�Ä]�
�µ�fÀ¯ÂÌ]�¶»Z��½YÂÀ�C. solstitialisÓZËY� �{��Ã|vf»�c

d�Y� Ã|�� Ê§� »� Z°Ë�»M��Coombs et al.,  2004���
Â��y���Ê»L. latus���Àm�Ä]�ª¸ f»�½ZÅZÌ³�µ�fÀ¯��{

Onopordun�� {�Y{� É�iÂ»� �¬¿�Briese, 2000���

Ê»���Zu�ªÌ¬ve�lËZf¿��Z�Y�]�¼m�½YÂe�Ä¯�{�¯�É|À]
»�¯�Ä¬�À»� �{//��½Z//»Â��y�//ÊÅ//�ÉZL. affinis��Á
L. nidificans�½Z]�Ì»�½ZÅZÌ³�µ�fÀ¯�¶Ì�¿Zfa�\Ìe�e�Ä]�

E. aucheri�Á�E. longipenicillatus��d�Y�¹�Ó�Á�|¿�Y{�Y�
Ê»Â��y���¾ËY�É�Â·Â¯YÂÌ]�ÄÀÌ»���{��f�Ì]�cZ¬Ì¬ve�ZÅ

�dË�Ë|»� �{� Ä¸�Zu� cZ�Ô�Y� �Y� ½YÂf]� Ze� {Â�� ¹Zn¿Y
�½Z»�¯�Ä¬�À»���Y�»� Á��eY�»� �{� Ã{�^»Z¿�½Z]�Ì»�½ZÅZÌ³

{�¯�Ã{Z¨f�Y�  
  

É�Y�´�Zb�  
kZe�Ì»��Â�À»�|Ì���f¯{�ÉZ«M�cZ¼u���Y�ÃÁ�³��Y�ÊÀË|·Y

d�Ë�ZÌ³�Ê�ZÀ��Ä]�½Z»�¯��ÀÅZ]�|ÌÆ��ÃZ´�¿Y{��{�ÊÅ
Ä¿Â³� ÊËZ�ZÀ�� ��Zy��f¯{� ÉZ«M� Á� ½Z]�Ì»� ½ZÅZÌ³� ÉZÅ

GultekinÄ¿Â³�ÊËZ�ZÀ�� ��Zy� Ä]� ÄÌ¯�e� �Â�¯� �Y��ÉZÅ
�Ê»Â��y��LarinusÊ»��°�e�Á��Ë|¬e�{{�³�  

REFERENCES 
1. Alonso-Zarazaga, M. $�� 	� /\DO�� &�+�&�� �������� $GGHQGD� DQG� FRUULJHQGD� WR�� D� world catalogue of 

families and genera of Curculionidae (Insecta: Coleoptera). Zootaxa, 63, 1-37. 
2. Briese, D. T. (2000). Impact of the Onopordun capitulum weevil Larinus latus on seed production by its 

host plant. Journal of Applied Ecology, 37, 238�246. 
3. Briese, D. T., Lane, D., Hyde-Wyatt, B., Crocker, H. J. & Diver, R.G. (1990). Distribution of thistles of 

the genus Onopordun in Asturalia. Plant Protection Quarterly, 5, 23-27. 
4. Colonnelli, E. & Osella, G. (2009). New data on some Curculionoidea (Coleoptera: Anthribidae, 

Apionidae, Curculionidae) from Sardinia. Zootaxa, 2318, 421-426. 
5. Colwell, R.K. (2006). EstimateS: Statistical estimation of species richness and shared species from 

samples. Version 8. 
6. Coombs, E. M., Clark, J.K., Piper, G.K. & Cofrancesco, J. A. F. (2004). Biological control of invasive 

plant in the United States. Oregon State University Press, Corvallis Oregon. 467 pp. 
7. Dewey, S.A. (1991). Weed thistle of the western United State. Noxious Range Weeds, West View Press, 

Boulder, Colorado. 422 pp. 
8. Ditomaso, J.M. (2005). Yellow starthistle Centaurea solstitialis L. invasive plant of range and wild land 

and their environmental, economic and societed impacts. Weed Science Society of America Lawrence, 
KS. 150 pp. 

9. Fremuth, J. (1987). Ergebnisse der tschecho slowakisch-iranische entomologischen expeditionen nach 
dem Iran 1970, 1973 and 1977 (Col.: Curculionidae: Cleoninae). Acta Entomologic Musei Nationalis 
Pragae, 42, 320-348.  

10. Groppe, K., Sobhian, R. & Kashefi, J. (1990). Field experiment to determine host specificity of Larinus 
curtus and Urophora sirunaseua, candidates for biological control of Centaurea solstitialis, and Larinus 
minutus, candidate for biological control of C. Maculosa and C. Difttusa. Journal of Applied 
Entomology, 110, 300-306. 

11. Gultekin, L. (2008). Taxonomic review of the stem- inhabiting trehala-constructing Larinus Dejean, 
1821 (Coleoptera: Curculionidae): new species, systematic and ecology. Zootaxa, 1714, 1-18. 

12. Gultekin, L. (2010). Taxonomic remarks on some genera of Lixini Schoenherr, 1823 (Coleoptera: 
Curculionidae). Zootaxa, 2411, 1-21. 

13. Gultekin, L., Cristofaro, M., Tronci, C. & Smith, L. (2008). Natural history studies for the preliminary 
evaluation of Larinus filiformis (Coleoptera: Curculionidae) as a prospective biological control agent of 
yellow star thistle. Environmental Entomology, 37, 1185-1190. 



��  �����������Ä¸n»ÃZÌ³��¿Y{��Ê°��a�½Y�ËY�Ã�Á{��Ã�Z¼��,���,���� 

14. Gusa, N.D. & Blaga, T. (2006). The population dynamic of the family Curculionidae (Insecta: 
Coleoptera) in the piatra craiului national park-Romania. IUFRO Proceedings of the Workshop, 
Gmunden/Austria. pp. 292-299. 

15. Hsu, J.C., Horng, S.B. & Wu, W.J. (2001). Spatial distribution and sampling of�Aulacaspis yabunikkei 
(Homoptera: Diaspididae) in camphor trees. Plant Protection, 43, 69-81. 

16. Karimpour, Y. (2008). Life history of the cotton thistles capitulum weevil, Larinus latus (Col.: 
Curculionidae) and its impact on seed production in Urmia region, Iran. Journal of  Entomological 
Society of Iran, 28, 35-50. (In Farsi). 

17. Legalove, A.A. (2010). Annotated checklist of species of superfamily Curculionoidea (Coleoptera) from 
Asia part of the Russia. Amurian Zoological, 2, 93-132. 

18. Magurran, A.E. (2004). Measuring biological diversity. Oxford, Blackwell Publishing. 254 pp. 
19. Modarres Awal, M. (2002). List of agricultural pests and their natural enemies in Iran. III. Ed, University 

of Ferdowsi Mashhad, 429 pp. (In Farsi). 
20. Modarres Awal, M. & Hossinpour, F. (2010). An investigation to the subfamily Lixinae from Khorasan 

Jonoubi and Razavi provinces of Iran (Coleoptera: Curculionidae). Munis Entomology and Zoology, 5, 
559-562. 

21. Nasirzadeh, A.A.R., Javidtash I. & Riasat M. (2005). Identification of Echinops species and study on 
some biological characteristics of Larinus vulpes Ouv. As manna producer in Fars plants. Iranian 
Journal of Medicinal and Aromatic Plants, 2, 335-346. (In Farsi). 

23. Ottai, M.E.S. & Abdle-Moniem, A.S.H. (2006). Genetic parameter variation among milkthistle Silybum 
marianum varietirs and varietal sensitivity to infestation with seed-head weevil, Larinus latus Herbst. 
International Journal of Agriculture and Biology, 6, 862-866. 

24. Pesic, S., Mladicevic, D. & Zivkovic, K. (2005). Weevils (Curculionidae) in the center for small grain 
Kragujevac collection. Kragujevac Journal Science, 27, 167-175. 

25. SAS Institute. (1999). SAS/Stat usera guide. SAS Institute, Cary, NC, USA. 
26. Seastedt, T.R., Knochel, D.G., Garmoe, M. & Shosky, S.A. (2007). Interactions and effects of multiple 

biological control insects on diffuse and spotted knapweed in the front range of Colorado. Biological 
Control, 42, 345-354.  

27. Sheley, R.L., Larson, L.L. & Jacobs, J.J. (1998). Yellow starthistle biology and management of noxious 
range land weeds. Organ state university press, Corvallis. pp. 408-416. 

28. Sindle, B.M. (1991). A review of the ecology and control of thistle in Astralia. Weed Research, 31, 189-
201. 

29. Sobhian, R. & Fornasari, L. (1994). Biology of Larinus curtus Hochhut (Coleoptera: Curculionidae) a 
eurpean weevil for biological control of yellow starthistle Centaurea solstitialis L. (Asteraceae), in the 
United States. Biological Control, pp. 328-335. 

30. Southwood, T.R.E. & Henderson, P.A. (2000). Ecological methods. Blackwell Sciences, Oxford. 575 pp. 
31. Story, J.M., Callan, N.W., Corn, J.G. & White, L.J. (2006). Decline of spotted knapweed density at two 

sites in western Montana with large populations of the introduced root weevil, Cyphocleonusw achates 
(Fahraeus). Biological Control, 38, 227-232. 

32. Story, J.M., Corn, J.G. & White, L.J. (2010). Compatibility of seed head biological control agents and 
moving for management of spotted knapweed. Environmental Entomology. 39, 164-168. 

33. Terminassian, M.E. (1967). Zhuki-dolgonosiki pods emejstra Cleoninae fauny SSR; tsveto zhilyi 
stebleedy (tribia Lixini). Nauka, Leningrad, 141 pp. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 


