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ºÅ�Á��ZÆq�¾���yYÁY�½Z]�Ì»�ÄÀÌÆ]�d^�¿�{�ÁM�]�ÉY�]�¾ÌÀq��d^�¿�,¶´¿Y�ÉZÅ��������������������������Ä�a�µZ�vf�Y�|��{��Zv·��Y

|¿|��Ä�ËZ¬»�ºÅZ]� Ã{Â·M�¢·Z]�ÉZÅ� �Ã�Y|¿Y�É�Z�ZÅ��\�ZÀ»�½Z»��¾ÌÌ e��Â�À»�Ä]�¶»Z¯�cY��u��Y� ZÅ{ÂeZ¼¿�kÁ�y�½Z»��¾Ì´¿ZÌ»�É�Ì³
|���Z�a�µÂ��Á�{Y| e�,Ê�Àm�d^�¿�,Ê¨Ì¯�µ�fÀ¯�ÉY�]¶´¿Y|Àf§�³��Y�«�Ä�ËZ¬»�{�Â»�Á�Ä^�Zv»��Ì¿�¶»Z¯�cY��u��Y�Ã|��k�Zy�ÉZÅ����{

�d^�¿����� Ã{Â·M�¾Ì¤·Z]�|��{��j¯Y|u�Á�|¿|��¶Ë|^e� Ã{Â·M�¾Ì¤·Z]�Ä]� �ZÆq�¾���yYÁY�ÉZÅÁ�Ó� ZÆÀe�����{Â]�¾Ì¤·Z]�¶¯��Y�|��{��
�d^�¿�����Ã{Â·M�d^�¿�½YÂÀ��Ä]�|��[Zzf¿Y��m�»�É�Z�����P=���{�¾Ì´¿ZÌ»Ã{Â·M��Y�Ê¿Z»��Ã�Á�cY��u��Y�ZÅ{ÂeZ¼¿�kÁ�y�Ze�É�Z�
�,¶»Z¯���ц����Ä]��Á�|»M�d�{���Z]��]Y�]�¶»Z¯�cY��u��Y�Ã|��k�Zy�ÉZÅ{ÂeZ¼¿��{�¶¯�Ä]�Ã{Z»�{Y�§Y�d^�¿�����ÊÀ »�cÁZ¨e�Á�{Â]

�d�Y|¿�{ÂmÁ�ZÅÁ�Ó�Á�¶»Z¯�cY��u��Y�¶�Zu�ÉZÅ{ÂeZ¼¿�µÂ��¾Ì]�É�Y{)���(P=���¾fyZ��Ã{Â·M��ZÆq�¾���yYÁY�ÉZÅÁ�Ó�É{Y� ¿̈Y
d^�¿� Z]�Ã{Â·M�É�Z�������{�Ä¿Â´]MÃ{Â·M��Y��a��Á��d¨Å��¿�¾Ì¤·Z]�É�Z�ZÅ��Á�{ÂeZ¼¿�½ÂÌ�¿Zb�Â���Y�ÉY�Á�Ê¸¼��É�Z°ÅY��,É�Z�
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Abstract 
Biological Control of mosquito vectors with insect parasitic nematodes is of importance in Integrated 
Mosquito Management (IMM) due to its benign nature. The mosquito parasitic mermithid 
Strelkovimermis spiculatus normally parasitizes larval stages of Culex pipiens and rarely do adults of 
Culex get infected by this nematode in wild. This infrequent phenomenon is assumed as the way of 
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nematode dispersal. We hypothized that infected mosquito adults can be obtained through laboratory 
manipulations. Parasite: host ratio and host stage were two main parameters to consider. To determine 
the optimal larval instar and parasite:host ratio, late third, early fourth, late fourth instar larvae and 
5:1, 10:1, 20:1, 40:1 ratios were compared and the percentage of infected adult mosquitoes obtained 
recorded. Average nematode emergence time was measured to to estimate the proper release time of 
the mosquitoes in larval habitats. The sex ratio, number and length of postparasites emerged from 
adults were also calculated and compared in quality control process. Only late fourth instars infected 
adult host at 5:1 with a maximum proportion of infected adults of 17.39%. The ratio of 10:1 was 
chosen as standard infection ratio (P=0.87). The average duration between infection and nematode 
emergence was 7.37�0.51 (days). The proportion of females to total emerged nematodes from adults 
was 0.4:1 which is an acceptable ratio for nematodes� colonization in water bodies. There was no 
statistical difference between the length of nematodes emerged from mosquito adults and larvae 
(P=0.14). Infecting late fourth instars individually at 10:1 infection ratio in an aliquot of nematode 
suspension and release of infected males seven days post-infection is a feasible strategy for 
application of this nematode in wild.  
Keywords: insect parasitic nematodes, Culex pipiens, control, autodissemination approach, 
Strelkovimermis spiculatus 
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Ä�a��Y�É�ZÌ�]�dÌ¼ÅY�Ã{YÂ¿Zy�ÉZÅCulicidae�É�YÂz¿Ây��Zf§���{��¬§��¬¿��{�Ä°¸]�d�Ì¿�½Z�ZÆ¿M�Ä]
�³�Z¼Ì]�¶»YÂ��¾Ì¸«Z¿�½YÂÀ��½Y�Â¿Zm���Á�ËÁ� ,ZÅMÁ�ÂeÁ�a�Á� ZÅ{ÂeZ¼¿ZÅ� �d�Y�Ê»Â¼��d»Ô����¿�Ä�¬¿� �Y��

Ä¿Â³��Y�Ê°ËÊ´¿Zy�Ê·Â¼ »�Ä�a� ,Ã{YÂ¿Zy�¾ËY� Ä]�ª¸ f»�ÉZÅ Culex pipiens Linnaeus �Ä¯�d�YÉ�Z¼Ì]�¶«Z¿
Ê·Á�d¨Ë��\e��Á�ËÁ�Á��ÂË�ÔÌ§�,dË�ÀÀ»�,ÊÀaY��Á�ÊWÂ·�dÀ��dÌ·Z¨�¿M�,Ê]�£�¶Ì¿��Á�ËÁ�|À¿Z»�Ê¿Z�¿Y�ÉZÅ�

(Rift Valley Fever Virus)�� d�Y(Vinogradova, 2000)� � ¶«Y|u��É�Z¼Ì]� �Y� Ä¿ÓZ�� �¨¿� ½ÂÌ¸Ì»ZÅ�Ä¯� ÊË
Ä]�Ä¸Ì�Á�Ä�aZÅ�Ê»�¶¬fÀ»,|¿Â��� ZÌ¿{� �{Ê»|¿�Ì»�Á�Ä�a�µ�fÀ¯�Â�Â»��Y�Ê°Ë�ZÅ�¿Y�d»Ô��ºÆ»�ÉZÅZ½�ZÅ���{

d�Ì]� ½�«�º°ËÁ�d�Y� �Ã��u�¯Ã�� ,ÉÂ«� ÉZÅ©ÔeZ]� Ê�¯[Y{�»� ,ZÅÉ�Âe� Á� ZÅ��Y� Ê� ]� �{� Êf�Z¨u� ÉZÅ
�ª�ZÀ»ÃY�Z�³�Ã{Â]�Z]�Z»Y�|¿Y{ÂmÁ�¾ËY{Y��,Ác{Z��Á�|·ÁÄË~¤e�ÉZÅÄ�a�ÉYd�°��½Z¯Z¼¯�ZÅÄÀË�³�Á��Ë~aZ¿�ÉZÅ
�µ�fÀ¯ZÆ¿M�d�Y�{Á|v»�(Anonymous, 2013)��¾ËY�Z]��Ä¯Ã��u�{�]�Z¯��¯�{�cZ»Z]�Z¯�Á�Ã�¨�§�,|ÌWÁ�e�ËZa�ÉZÅ�

É�Z¼Ì]� ½ZÌ¤�� ¹Z´ÀÅZÅ,�Ã�Y|¿Y� Ze� Y�� Ä·Z�»�Ê»� �¨e�»� ÉY�{�]�Z¯� ¾ËY� Z»Y� {�Z��ÃÁÔ���É�Y|ËZa� Á� ÓZ]� ÄÀË�Å� �]
Ä]�,dyYÂÀ°Ë�Ì£Y���Zyi½ZË��cY��¿Y��]��Z]ZZÆ¿��Ìv»�Ád�Ë���Z���{�{�½Z�Ã|��Yd�����

É�f¯Z]� �Y� ÄËÂ�� ¾Ë|ÀqÉZÅBerliner �Bacillus thuringiensis,Meyer & Neide �Lysinibacillus 

sphaericus�ÁClostridium bifermentans Weinberg & Seguin �e|¼��Ä¯�|¿�Y{�{ÂmÁ0Z��Ê³|À�¯�½ÓZ]Á{�ÉY�]
|¿�Y{��Z»Y�dÌ¬§Â»�{�]�Z¯��Ì»MÉ�f¯Z]�ZÅÄ�a�ºÆ»��Àm�Ä��ÄÌ¸��ZÅCulex�,Anopheles��ÁAedes�e|¼�0Z��ª�ZÀ»�Ä]

Ä�a� Ä¯� ZÌ¿{� Ä·|f »d�Y� {Á|v»� ,|Àf�Å� Ã|ÀÅ{�Y�M� �¬§� ZÅ� �v]� ¶]Z«� {�YÂ»h�� Ê¿Z]�Ì»� ÄÀ»Y{� �´Ë{{Á|v»��Á
�É�Y|ËZaZ¿ZÆ¿M��|Àf�Å�ZÅÁ�Ó�ÄË~¤e�ª�ZÀ»��{(Porter et al., 1993)� �Ã{Z¨f�Y Ã{�ÁM�§��YÉ�f¯Z]��Z�Y�]�ÉZÅ�ZÅ

ºÅ�¾ÌÀq�Ê¿Y�´¿�{� Y�� ÊËZÅÄ¿Â³� {ZnËY� {�Â»]� ¹ÁZ¬»� ÉZÅÄ�{�Y{� µZ^¿{�Ä¯� É�Â�� Ä]��d»ÁZ¬»� ÉÓZ]� sÂ���ºÅ
��Y�³�� d�Y� Ã|�(Silva-Filha et al., 2014)� �Ä�a� Êf�Ë�� µ�fÀ¯� �{� �´Ë{� {�^ÅY��É�f¯Z]� �Y� Ã{Z¨f�Y� ZÅ

d�Ë�¼Å,�Wolbachia�d�Y� �{ÂmÁ�¾ËY� Z]¶«Z¿� �Y�É�ZÌ�]� ,Ä¿Â³�Á�Ê°��a���¿� �Y�ºÆ»�ÉZÅ�Y�ºÆ»�ÉZÅ����¿
Ã{Â·M�¶]Z«�É��ÁZ�¯�ZË�|Àf�Ì¿�É�Z�ÄËÂ��Z]��Y�ÊËZÅ Wolbachia�Ê»�Ã{Â·M|¿Â��`ÌeÂÀ§�Ä¯�ÉY�]�[Â¸�»�ÉZÅ

Ê¼¿� {ZnËY� Y�� d§M� ZË� É�Z¼Ì]� µ�fÀ¯�|ÀÀ¯(Hughes et al., 2014) � ��®Ë� �Ë��� Ä �Âe� Ä]� �ZÌ¿� cÔ°�»� ¾ËY
Ä�a�µ�fÀ¯�ÉY�]�¾Ë�´ËZmÊ»�Äf�m�]�Y��ZÅ�{�Z�����
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�{�Ä�a� Ê Ì^�� ½ZÀ¼�{� ¾Ì]ÉZÅ�� ,¶«Z¿� Ã{YÂ¿Zy� ÉZÅ{ÂeZ¼¿Mermithidae��Ây� ¶»YÂ�ÄÌeM|Àf�Å� ÉY��
0Z»Â¼��ÉZÅ{ÂeZ¼¿�Ê¸Ì»�|��Ze�Ã{��Y�ZÆ¿M�µÂ��Ä¯�|Àf�Å�Ê§Z¨��|Ì¨��Á�®Ë�Z]�,¶ËÂ��¶´¿Y�Á�d�Y�cÁZ¨f»��f»

|Àf�Å�½ZËZa|À]� ÄyZ�� ��ÉZÅ|ÌfÌ»�»�¶´¿YÄ�a�ZÅ�Zne�Ä �Âe�ÄËZ���{�¾f§�³��Y�«�º£�Ì¸�É�Ã��u��Êf�Ë���¯
�ÊÀf^»�]��É�f¯Z]var. israelensis�B. thuringiensis� ,� �{É{�YÂ»��Á�� Ä¯�� µ�fÀ¯®Ë�Â·ÂÌ]�� ÊvÌ¬¸e���¿� |»

Ê»�Z¨ËY��¬¿�,d�Y�|ÀÀ¯(Shamseldean et al., 2007)��½Z¬¬v»�ËÁ�Ê³�ÊÀ¼ËY�,{�]�Z¯�d·ÂÆ��|À¿Z»�Ê]Â¸�»�ÉZÅ
�,Ê¿Z]�Ì»���ze�,Êf�Ë�d�{��É�Z¯d�Ë��ÊÅZ´�ËZ»�M�,Ê�ZÀ���ÊËZ¿YÂe�Á�Ã|¿���Ìv»��{�ÃÂ^¿Y�|Ì·Âe�,Ê³|À�¯

°e�ÉY�]�ÊeY}jÊ¿ÓÂ�� �Ì�Ìv»� �{�c|»� Y��d�Ë�� ZÅ|ÌfÌ»�»�ÉY�]Ã{�¼��]|¿Y��ºÅ�¾ÌÀq���Y�É{ZË�� {Y| e�ÉY�]
]�Ì»Z½ZÅÄ¿Â³� ¶»Z�� ¥|Å�Ì£� É� �Y� ÊËZÅChironomidae� ,Chaoboridae,Ephydridae ,Zygoptera �,

Anisoptera� ,Corixidae� ,Dytiscidae� ,Copepoda�� �{� Á� d�Ì¿� Ã|À�¯ZÆ¿M�Ê¼¿� |��|À¯� �� ÃÂ^¿Y� |Ì·Âe�¾ËY
� ZÅ{ÂeZ¼¿½Z°»Y� Á� µÂ¼ »� {�^ÅY��®Ë� |ÀÅ� Á� ¾Ìq�|À¿Z»� ÊËZÅ�Â�¯� �{Ä�a� µ�fÀ¯� ÉY�]� �Ë~a�d�Y� ¶«Z¿� ÉZÅ

(Platzer 2007)� �Ä�a�¶´¿Y�ÉZÅ|ÌfÌ»�»� ZÅ� ÄÌ¸�ÉZ��Y�Ã{YÂ¿Zy�Ë��Culicinae�ÃZ´f�Ë�� �YÂ¿Y� �{� ÁÄ�a�ÉZÅ�ZÅ
Ê¼WY{� Á�d«Â»� Ê]M� ½�Zz»� ¶»Z��Ã|�� ½Â»�M|¿Y� �É�Z�ZÅ�� ÉZÅ|ÌfÌ»�»� ÉY�]� É{ZË�� ª§Â»� ÉZÅ� ¶´¿YÄ�a�ZÅ

Ã|����Y�³�,d�Y�Ä]��Ì¿�d Ì^���{�|»M�Z¯Z¿�É�Z�ZÅ��Äq�³Yd�Y�Ã|��Ã|Ë{�c�|¿��,Ê��Y�³��{Wiedemann �
Anopheles albimanus��ÁAnopheles punctipennis Say���ÅZ¯�Z]���ZÅÁ�Ó�{Y| e��{�É�]Y�]�Ä]dÌ¬§Â»��Â�

|��µ�fÀ¯�É�Ì»Md�Y�Ã�(Petersen et al., 1978)��Ä�a�µ�fÀ¯�ÉY�]�±��]��ZÌ¬»��{�ª§Â»��Ôe�¾Ì·ÁY�¾ËY�Z]�ZÅ
{Â]�¶´¿Y�®Ëd�Y�Ã����Y��Ì]�����Y�º�ÌfË�Y�Za�|��{É�Z�ZÅ��Ä¿Â³Nickle �Strelkovimermis peterseni��| ]

��Y���µZ�|����Y�³�(Peterson & Willis, 1974)���µ�fÀ¯�cZÌ¸¼���{ Anopheles spp��{½Zf�Y�Á���Z§�ÉZÅ
�,½Zf�qÂ¸]�Á�½Zf�Ì��Y�¬f�Y�R. culicivorax�Y�����Y�³�Y�¬f�Y�¾ËY�Ê·Á�|��dÌ ¼m��ÌqZ¿��ÅZ¯�Ä�a�ZÅ�Y���{

d�Y{�Êa(Zaim et al., 1988) ���
,ZÅ|ÌfÌ»�»�½ZÌ»��{ Strelkovimermis spiculatus Poinar & Camino Ä]�dÌ§���,�Ì�Á�Ê¿Z]�Ì»�ÄÀ»Y{�Ä��YÁ
�Z]�ÊÅZ´�ËZ»�M���Á�a C. pipiens pipiensÊ°�y�Ä]�¶¼ve�Á,��µ�fÀ¯�ÉY�]�Y��Ê]Ây�ÄÌeM�Êf�Ë�Ê»�½Z�¿�|Å{

(Platzer, 2007)� �Ê³{Â·M�ÉÓZ]�sÂ���Ä]�É�f�Ì]�¶¼ve�Ä¿Â³�¾ËY½ÂË�Á�Ê·M�ÉZÅ�ÄÌ¬]� Ä]�d^�¿�µÂ¸v»�ÉZÅ
� ZÅ|ÌfÌ»�»{�Y{�(Camino & Garcia, 1991)�Ä]� É�Z�{�YÁ� ÉY�]� ¾ËY�]ZÀ]� ÁÄ�a� µ�fÀ¯� ¶»Z�� ½YÂÀ���{� ZÅ
ÃZ´f�Ë��{�Â»� ÉZÅÄ�a� Ä¸¼ud�Y� ��¿|»� ZÅ� �Ä¿Â³� Ä¼ÅÉZÅ�Ä�aZÅÉY�Y{� É�dÌ¼ÅY�Ê°��a��|À¿Z»

Anopheles,Aedes ,Culex ��ÁToxorhynchites�dÌ�Z�u�Ä]�Ê^�¿�S. spiculatus�|¿�Y{� ��¾ËY{ÂeZ¼¿��Ä�a�¶´¿Y
�Ê´¿Zy�µÂ¼ »C. pipiens�d�Y��0Z»Â¼��|ÌfÌ»�»�¾ËY�Ê³|¿��Äy�q��¹Á{�¾��Á�Ó�Z]��Ìa�¶´¿Y��Â��Ê»��Z£M�{

Ê»�Ä¸¼u�Ä�a�Á�Ó�¹Á{�¾��Ä]�Ä¯|À¯� ���Y�| ]�,½Z]�Ì»�½Á�{�Â¼¿�Á�|��{ÂeZ¼¿�Z�a�c�Â��Ä]¶´¿Y���¾��Á�Ó
¹Â����Ä�a�¹�ZÆq�¾��Á�Ó��YÊ»�k�Zy{Â�����f�Ì]�¶»Z°e»|Ì·Âe�Á�¢·Z]�Ä¸u�»�Ä]j��{�Á�½Z]�Ì»��Y�k�Zy��{�¶
�Ìv»Ê»�¹Zn¿Y�½M�d�Ë��{�Ì³(Poinar & Otieno, 1974)���Ê¸´¿Y�Ê³|¿��Ê Ì^��Äy�q��{�Ä�a�ÉZÅÁ�Ó��¬§

|Àf�Å��Ì³�{�|ÌfÌ»�»�¾ËY���
¶»Z¯�cY��u� º�ÌfË�Y�Za� �Y� Ê¼¯�ZÌ�]� {�YÂ»�Ä�a�ZÅ|ÌfÌ»�»� Z]ÊË�� ZÆ¿M� ½|�� ¢·Z]� Ä¯�{� 0Ze|¼���ZÅÁ�Ó

Ê»�c�Â��� {�Ì³ZÀ�d�Y� Ã|�� Äfy� �Ä]Ê»� µZj»� ½YÂÀ�¶»Z¯� cY��u� �{� Ê³{Â·M� ¾ÌËZa� {Y|y�� ½YÂeLudlow �
Aedes sierrensis�|ÌfÌ»�»���ÂePoinar & Sanders �Octomyomermis troglodytis�(Washburn et al., 1986)�

�¼m�ZËÃZ³�É�ÁM¶»Z¯�cY��u�ÃZ³Lynch �Culex dolosus��Z]�ÄfË�Y�ZaS. spiculatus �(García et al., 1994)��Y�
{�¯��¯}��Ê Ì^��º�ÌfË�Y�Za� Ä ·Z�»��{Macquart �Aedes (Ochlerotatus) albifasciatus����ÂeS. spiculatus�

� Á{�¾Ì]� ÄfË�Y�Za�¾Ì¤·Z]� |��{� Ä¯� |�� Ã|ÅZ�»dÌ ¼m���Y� Ä�ËZ¬»� {�Â»���� Ze����{Â]� �Ì¤f»� |��{d�Y� Ã�



���������������������������������������������������ÊmZu�É{�ÂÆ¸·Y��Âa�½Y�Z°¼Å�Á��µ�fÀ¯�Ä�a Culex pipiens {ÂeZ¼¿�Z] ��

 

 

(Campos & Sy, 2003)��Ä�a¢·Z]�ÉZÅ C. pipiens Ä]�Ã{Â·M��Ä¿Â³S. spiculatus���Ì¿Ä]c�|¿��Ã|ÅZ�»�d Ì^���{
�Ä¯�{Â��Ê»¶WÓ{��Â�u��¾ËY��Y�¾ÌËZa�|��{Ã{Â·M�¾Ì¤·Z]��Ê¸»Z°e���¿��Y�ÂÀÅ�ÄfyZÀ��0Ô»Z¯�d�Ì¿�Ã|�����Â�e

Ê»Ä�a� �YÁ�a� ÊËZ¿YÂe� {Â�� ®Ë� �Y� ZÅ{ÂeZ¼¿� µZ¬f¿Y� dÌ¸]Z«� Á� ¢·Z]� ÉZÅ�´Ë{� Ê]M� ½�z»� Ä]� Ê]M� ½�z»,�� �
� Á� |�Z]� ZÅ{ÂeZ¼¿� �À¯Y�a� Á� ÊËZn]Zm� ÉY�]� ÊÅY�Ä]|�Z]� ¶´¿Y� Ê¸»Z°e� ��Z�� Ê�Â¿��� �

Ê»� ��¿� Ä]Ä�a� �Y� ¶´¿Y� {ÂeZ¼¿� Ä¯� |��¢·Z]� ÉZÅ Ä]Ê»� Ã{Z¨f�Y� Ã|ÀÀ¯� ¶¼u� Á� ¶«Z¿� ½YÂÀ�|À¯� �
(Haji Allahverdipour, unpublished data)� �� Ã|Ë|a� ¾ËY�{Z¿,�� �ÅÁ�a� ¹Zn¿Y� ÉY�]� ÄÌ·ÁY� �v»� ��Zu{Â]��

Ì¿��z�»�Ä¯�d��ZËM¶»Z¯�cY��u��{�ZÅ|ÌfÌ»�»��Â�u�Ä�a,�|����{�Ê¿Z»���ÌyZe�Ä]�Êz�Za�Á��Â¼¿ZÆ¿M��Á�Ä]
��À¯Y�a�Á���f�³�{Â�ZÆ¿M�Y¾ËY�ZË�d��d�Y�ÉÁ�Ó��eÓZ]�¾ÌÀ���{�Ê³{Â·M�cZ ^e�Ä¯-���Y�Ê°Ë�µZu�Å��{�Ê·Á

ºÆ»�{Z ]Y�¾Ë�eZÅ|ÌfÌ»�»���Âe�¶»Z¯�cY��u�º�ÌfË�Y�Za,��½�Zz»�Ä]�|ÌfÌ»�»��À¯Y�a��{�¢·Z]�Ä�a�ÃÂ¬·Z]�ÊËZ¿YÂe
ÃZ´f�Ë�� Ä]� c�mZÆ»� Ä¯� d�Y� �´Ë{� Ê]M½Z°»Y� Y�� |Ë|m� ÉZÅÊ»� �Ë~a{�Z���ºÅ�¾ÌÀq�� d]Zi|�Ã�d�Y��Ä¯

ÄfË�Y�Za�½|��Ä�a�¢·Z]� Ã{Z»�ÉZÅAe. albifasciatus�Z]�S. spiculatus�ÊÀ »� �ÌiZe� Z¬]� �{�É�Y{��¼��µÂ�� �½M�ZÅ�
{�Y|¿�(Di Battista et al., 2015)��Ä]Ã{Y{� ½Z�¿� ÃÁÔ��Ã|��d�Y�Ä�a� Ä¯�Ä]�É�f�Ì]��ËY�³� ÄfË�Y�Za� ¢·Z]�ÉZÅ

�|¿�Y{�[M��{�ZÅ{ÂeZ¼¿�É�Z�ZÅ��ÉY�]�[M�ÉÂ��Ã|¿�a�½Ây�Ze�É�YÂz¿Ây��,��{�ZÆ¿M��Y�Ã{Z¨f�Y�ÉY�]�ÊfË�»�Ä¯
�µ�fÀ¯®Ë�Â·ÂÌ]�Ä�a�Ä]�ZÅÊ»�[Z�u�|ËM(Haji Allahverdipour, unpublished data)���
Ë°Ê��Y�ÃÂÌ�ZÅÉ�� µ�fÀ¯]Ì�Â·ÂË®�cZ§M,�{Ây�É�Z�f¿Y (Autodissemination) d�Y� �� ,ÃÂÌ��¾ËY� �{��Y

� Ã{Â·M� ½Z]�Ì»�cY��u�³�Z¼Ì]� Ä]ZÅ�Ä]�Â�À»��Z�f¿Y� Á��Ë�Âe��³�Z¼Ì]�¶´¿Y� ZË�Ê»� Ã{Z¨f�Y{Â��(Keller et al., 

1997)� Ä�a�µZ�vf�Y��Ä]�Ã{Â·M�¢·Z]�ÉZÅ{ÂeZ¼¿��Ä¯ÊËZ¿YÂe���À¯Y�a�Á��YÁ�a{ÂeZ¼¿��{� Y��ZÅ{Á|v»�Ê]M�½�Zz»�
 »�Ä�a�ÃZ´f�Ë�Ä�a�ÉZÅ�Ä¿Â³��´Ë{�ZË�Ê´¿Zy�Ê·Â¼�ZÅ�Y�|À�Z]�Äf�Y{Y�¥|Å�,�d�Y�ªÌ¬ve�¾ËY�É�Âv»�Á�Ê¸�

Ê»�Ä¯�¾¼ËY�Á�|Ë|m�É�Z°ÅY��|¿YÂeÄ�a�µ�fÀ¯�ÉY�]|�Z]� ZÅ��ZÀ»�¶°eÁ�a�®Ë�½{�ÁM�d�|]�Z]�|Ì·Âe�ÉY�]�\�
Ä�a��Y�Ê§Z¯�{Y| e�Ä]�Ã{Â·M�¢·Z]�ÉZÅ{ÂeZ¼¿��É�Z�ZÅ��ÁZÆ¿M�ÃZ´f�Ë��c�ÁZn»��{Ê»�ÉÁ�Ó�ÉZÅ�½YÂe|ÌfÌ»�»�ZÅ

�É�Z�ZÅ��{�^ÅY��\·Z«��{�Y�ÊvÌ¬¸e�Ä�a�µ�fÀ¯�ÉY�]��ZÅÄ]{�]��Z¯���
��

�Á��Á�{YÂ»ZÅ��
��

��Á�a�½Z]�Ì»�Ä�a�Culex pipiens pipiens��
�¼m�ÉY�]ºze�cZnf�{�É�ÁM��d Ì^���{��Y[}ZmZÅÉ�eºzÉ�Y~³(Gaugler et al., 2017) �Ã{Z¨f�Y�|��

Á��Y��a�xË�¨e�ºze�Ä¿Â³�Ë��,�eÓZ]�¾ÌÀ��ÉZÅÁ�Ó�kÁ�y�Á�ZÅC. pipiens pipiens�|��|ÌËZe��ZÅÁ�Ó��{�ÊÀÌ�
�c�Y�u�Äm�{��{��¸¯�|«Z§�[M�ÉÁZu�Ê]Z ·�ÉZÅCÛ�����d]Â���Á���ÊËZÀ�Á�� Ã�Á{�Á�|��{�(L:D)������

µÂ¿Y�³�Z]�Á�É�Y|Æ´¿|¿|��ÄË~¤e��¼z»�Ã�Z���ÉZÅ��Ã�Ì¨�¤·Z]��Â�z»��¨«��{�[M�¥Á���Ä]�ZÅ�½YÂm�¾Ì
�°��µÂ¸v»�ÉÁZu�|Àf§ZË�µZ¬f¿Y��¾f§�³�dÆm��,�f�Ì]�ºze�cZnf�{�Z]�¾�»�¾Ì¤·Z]��Z]�®Ë�Äf¨Å�Á{��Å�½Ây

�¾Ìq�|¸]Ã|¿��|¿|��ÄË~¤e�d�Y�Ä¿Â³�¾ËY�tm�»�½Z]�Ì»�Ä¯���
��

��Á�a�¶´¿Y�{ÂeZ¼¿�Strelkovimermis spiculatus��
�]{ÂeZ¼¿� ¾ËY� |Ì·Âe� ÉY�� Ä¯� Ã|¿�� ½Z]�Ì»� �YÁ�Ó� Ã{YÂ¿Zy� ÉZÅCulicidae�|Àf�Å,�� Ã{Z¨f�Y|�� ��Ä]� Y|f]Y
Ä^ m�ºze�ÉÁZu�Ä�Z»�ÉZÅ�Ä§Z�Y�Ã�Ì¿ÂË{�[M�{ÂeZ¼¿�ÉZÅ»Ê|��ºze�Ze|¿Â��xË�¨e�ZÅ����������[M�| ]�d�Z�
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¾�� ÉÁ�ZÅ�d�Y{�]�� Á�Ìa�¶´¿Y��d�¸£� Á���Z¼�� Ê¼�qÁ{� É�Â¿� _Â°�Á�°Ì»� Z]� Ã{�¯� �ÂÆ�� Ã�Ze� ÉZÅ
��z�»�{ÂeZ¼¿�½ÂÌ�¿Zb�Â�»Ê�{�³Ë|��Á{�¾��ÉZÅÁ�Ó¹�Ä�aC. pipiens �Ã{Â·M�d^�¿�Z]�É�Z�������{ÂeZ¼¿�Ä�

Ä]Ä�a�Á�Ó��Å�ÉY�Y��Ä¿Z^��®Ë�c|»�Ä]��Á�¶´¿Y��Ìa��� »��{Ê»��Y�«�ZÅ|Àf§�³���Â�f���[M�Z]�ZÅÁ�Ó�| ]
Ê»�ÄË~¤e��¼z»�Ã�Z���Á�ÊÅZ»�ÉY~£��Â¸z»�Z]�Á�|¿|���Ê»��ZÆq�¾��Ä]�ZÅÁ�Ó�Êf«Á�|¿|Ì���É�Z�Y|m�ÉY�]

Z�a¶´¿Y,Ä�a� ÉZÅÁ�Ó� �Y� ZÅ�ÊÀÌ�� Ä]�»�ÉZÅ� �Y{Ê»� Ã{Y{� µZ¬f¿Y|¿|�� �Z�a� Êf«Á¶´¿Y�¶Ì°�e� Á� Ã|�� ¢·Z]� ZÅ
Ä^ m�Ä]�|¿{Y{� Y��|À¿Z»�¥Ô¯�ÉZÅ�ZfyZ��¶¬fÀ»�Ä�Z»�ÉZÅÊ»��|¿|�ºze�Ze��Á�É�Y~³Ã�Á{������Y��´Ë{�Ê³|¿�

{Â��Äf§�³���¾ËY�]ZÀ]Ã�Á{��Ä¼eZy�½M�¹�ZÆq�¾��Á�Ó�Ä]�Á��Z£M�Ä�a�¹Á{�¾��Á�Ó��Y�{ÂeZ¼¿�¾ËY�Ê¸´¿Y�Ê³|¿�
Ê»d�Ì¿�¶Ìy{�½M��{�¢·Z]�Ä�a�Á�|]ZË���¾ËY�¹Zn¿Y�ÉY�]�Z»YÄ�a�|Ì·Âe�Ä]��ZÌ¿��ÅÁ�a�Ä¿Â³�¾ËY�Ä]�Ã{Â·M�¢·Z]�ÉZÅ

{Â]�{ÂeZ¼¿��Y���,\Ìe�e�¾Ë|]Ä�a�|Ì·Âe�¶°eÁ�a�Ä]�Ã{Â·M�¢·Z]�ÉZÅ{ÂeZ¼¿��Á{��{¶�§���¦·Y�Ê¸¯���¾��Á�Ä¸u�»
�\�ZÀ»½Z]�Ì»�[�É�Z��Ã{Â·M�ÉY�]���d^�¿�ÄÀÌÆ]Â·M�É�Z��Ã{�½Z]�Ì»��¶´¿Y��|��¦Ë� e����

��
¦·Y���\�ZÀ»�¾��Á�Ä¸u�»É�Z��Ã{Â·M�ÉY�]�½Z]�Ì»��

���§��Ìa���Zu�Ä ·Z�»¾f§ZË�ÃY��ÉY�]�Ä¯�{Â]�¾ËY�{ÂeZ¼¿Ä�a�¶»Z¯�Ã��u�Ä]�ZÅÃ{Â·M�d�Y�¹�Ó�,��É�Z�
�Ê Ì^��¾��Ä]�d^�¿�É�eÓZ]�ÉÁ�Ó�¾ÌÀ���Y�Ê³{Â·M�¹Á{�¾���{�Ì³�c�Â����ÉÁ�Ó�Ä¸u�»�Ä���Â�À»�¾Ë|]

�¦¸fz»|¿|��[Zzf¿Y�ZÅ�Z¼Ìe�½YÂÀ��Ä]�Ä�a���
�� �Ä��¾���yYÁY 

�� �ZÆq�¾��¶ËYÁY 

�� �ZÆq�¾���yYÁY 

�ÉY�]��Y�°e�Ä���Z¼Ìe��Å�{��|��Äf§�³���¿�Á����É�Z��Ã{Â·M�d^�¿�Ä]��Y�°e��Å��{�Á�Ó�����½Z]�Ì»��¶´¿Y���Ä]
� ,{ÂeZ¼¿���Á�a�d¼�«��{� Ã|���¯}� ÃÂÌ��½Z¼Å|¿|�� Ã{Â·M���c�Y�u�Äm�{��{� ZÅÁ�ÓCÛ�����d]Â���Á���

|¿|��É�Y|Æ´¿�|��{��Ì¤·Z]�|��{�z�»��Z¼Ìe��Å�ÉY�]�ÄfË�Y�Za�¾��|� 

��
[���É�Z��Ã{Â·M�d^�¿�½Z]�Ì»��¶´¿Y��ÄÀÌÆ]��

Y|f]Y�ÉZÅ�Z¼Ìe�Z]�É�Z��Ã{Â·M�d^�¿�ÊeZ»|¬»��ËZ»�M��������������������������ÉÁ���¾���yM�ÉZÅÁ�Ó
d§�³�¹Zn¿Y��ZÆq��]���Z¼�Ã�Ì¨��Á�ZÅÁ�Ó�Á�ÄfË�Y�Za�¾Ì¤·Z�Ã{�»�ÉZÅ�Y�Ze�µZ�vf��³�¹Zn¿Y�¾Ì¤·Z]�Ä¼Åd§��Ze

��{�ËZ»�MÉZÅ�| ]É��¾Ë�fÆ]�d^�¿½Z]�Ì»��¶´¿Y��z�»Â�{���
�s���\·Z«� �{�½Â»�M�Ê§{Z�e� 0Ô»Z¯�¾Ì´¿ZÌ»� Ä�ËZ¬»�Á��Z¼Ìe� Á{\zfÀ»������Á������� Z]½Â»�M�t�� Á��{

�½ZÀÌ¼�Y�t�����d§�³�¹Zn¿Y�|��{���
�����®Ë�½Á�{�¹Y|¯�Å�É{Y�¨¿Y�c�Â��Ä]�Á�Ó�½ZnÀ§�®qÂ¯®Ë�¥��»��Z]�ÉÁZuÄ¿Â´]MÉY�(aliquot)�

��Y|¿|��Ã{Â·M�{ÂeZ¼¿�½ÂÌ�¿Zb�Â���½ZnÀ§�ZÅÊÀÌ��½Á�{��Y�É�Ì³Â¸m��Â�À»�Ä]��¯Á��|mYÁ�Á�[M�ÉÁZu�ÉZÅ
�c�Y�u�Äm�{��{�[M��Ìz^eCÛ�����Ê^�¿�d]Â���Á���|��{�|Àf§�³��Y�«���Â�f���[M�Z]�ZÅÁ�Ó�Ä¼Å�| ]��Á�
[M�ÉÁZu�¥���®Ë�Ä]�Á�|Àf§ZË�µZ¬f¿Y��¼z»�Ã�Z���Ê¼¯�Á��Ã�Ì¨���ZÅ��Â��Ä]�Ä¿Y�Á��Ä¿Z³Y|m�Ä]�|Àq�¥Á��

Äf�]�{�Ê°ÅZq�Ä]�½|��¶Ë|^e�Ze�Á�¶¬fÀ»�¶»Z¯�cY��u���ËZa�ZÅ{ÂeZ¼¿�kÁ�y�Á|¿|���e�k�Zy�ÉZÅ{ÂeZ¼¿�{Y| 
dÌ�Àm�Á�Ã|���µÂ��ÁZÆ¿M�eZ¼¿�Ê¨Ì¯�Ê���]�dÆm��z�»�¾Ì¤·Z]��Y�Ã|��k�Zy�ÉZÅ{Â|����
�¹Z¼e��{©Â§�[M��Y��ËZ»�M�¶uY�»�·Zy) �(Synergy® water purification system, EMD Millipore�

|��Ã{Z¨f�Y��¸¯�|«Z§�Á�Ã�Ì¿ÂË{���
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�d^�¿��{� Ä¯� {Y{� ½Z�¿�ÉÁ�Ó�¦¸fz»�¶uY�»� Ä�ËZ¬»����� �ZÆq�¾�� �yYÁY�ÉZÅÁ�Ó� ZÆÀeC. pipiens 

pipiens�� Ã{Â·M�¾Ì¤·Z]� Ä]�¶Ë|^e� Ä]� �{Z«�µZ¬f¿Y� Á|Àf�Å�¶»Z¯�cY��u�Ä]�Ê³{Â·M��¶°����� ��Ä°ÀËY� Ä]� ÄmÂe�Z]
�ZÆq�¾��¶ËYÁY� Á� Ä��¾�� �yYÁY�ÉZÅ�Z¼Ìe� �{� Ã{Â·M�¾Ì¤·Z]� µZ�vf�Y�¾Ì´¿ZÌ»,�Ä]� �¨�|»M�d�{,��Ä]�É�ZÌ¿

Ã{Y{��¿ZË�YÁ�ÄË�ne{Â^¿�ZÅ��¹Zn¿Y�ÉY�]��ZÆq�¾���yYÁY�ÉZÅÁ�Ó�Á�ËZ»�M�ÉZÅ�|¿|��[Zzf¿Y�É| ]� 

�Ã{Â·M�¾Ì¤·Z]�|��{�¾Ì´¿ZÌ»��¶°�����ÉZÅ�d^�¿��{����,������,�������Á������\Ìe�e�Ä]����,���,���
�Á���{Â]���ËZ»�M�lËZf¿�pÌÅ�Ä¯�{Y{�½Z�¿�ÊeZ»|¬»�ÉZÅd^�¿��Y�¹Y|¯Ã{Â·M�ÉZÅ��\�¯�ÉY�]�¾ÌËZa�Á�ÓZ]�É�Z�

d^�¿�¾ËY�]ZÀ]�Á�|Àf�Ì¿�\�ZÀ»�Ã{Â·M�¾Ì¤·Z]�¶»Z��Ê¿ZÌ»�ÉZÅ������Á�����|¿|��[Zzf¿Y��f�Ì]�Ê]ZË��Y�ÉY�]��
�d^�¿�Á{�Ä�ËZ¬»������Á�����Z]��½Â»�Mt�ÊÀ »�¥ÔfyY�Á{�¾ËY�Ä¯�{Y{�½Z�¿�|¿�Y|¿�Ê³{Â·M�w�¿��Zv·��Y�É�Y{

����P=��Ê»�Á�d^�¿�½YÂe�����Ã{Â·M�d^�¿�½YÂÀ��Ä]�Y��d§�³���¿�{��m�»�É�Z���¶°������|��{��j¯Y|u
Ä]� Ã{Â·M� ¾Ì¤·Z]�M� d�{� Ã|»�����Ã{Â·M� Ä]� �ZÌ¿� �´¿ZËZ¼¿� Ä¯� {Â]� ¾Ì¤·Z]� ¶¯� �Y� |��{��Y� É{ZË�� {Y| e� É�Z�

Ä]��yM�¾��ÉZÅÁ�Ód�Y�É�Z�ZÅ���Â�À»���
��

��
� ¶°������ ¢·Z]� Ä�a� µZ�vf�Y� |��{� ¾Ì´¿ZÌ»Culex pipiens pipiens�� Ä]� Ã{Â·MY¶´¿� �

Strelkovimermis spiculatus��d^�¿��{�ÉÁ�Ó�¦¸fz»�Ä¸u�»�Ä��É�Z��Ã{Â·M�¹Z´ÀÅ���� 

Fig. 1. The average of obtained Culex pipiens pipiens mosquito adults 
infected by Strelkovimermis spiculatus regarding infection of three different 
larval instars at 3:1 ratio  

��
��{�ZÅ{ÂeZ¼¿�{Y| e�¾Ì´¿ZÌ»� ,¶»Z¯�cY��u�����Á���d�¸£�ÉY�]�\Ìe�e�Ä]�{|��ÉZÅ������Á�����Ä]

�ÉÁZ�»�ZÅÁ�Ó�ÉY�]��Ë{Z¬»�¾ËY�Á�|»M�d�{����Á����{Â]�{|���Ä�a��Y�Ã|��k�Zy�ÉZÅ{ÂeZ¼¿�{Y| e�¢·Z]�ÉZÅ
ÄÀ»Y{�¾Ì]�ÉY���Ze���d�Y{���
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Ä�a�Z]�cZ¯�u��Z§{Ê��]Ì�Z�|�Ë|�Á��³Ë����Ë��Ã�ZmY�{�¿Ë®�½|��ZÅ{ÂeZ¼¿�Y��{Y|¿�Á�Z]�eZ]��Ê�º°v»�
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¿Ã��u�¾¼n¿Y�Ä»Z��,½Y�ËY�Ê�ZÀ�������
���������ÎÐÎ��
 

 

�Y{É��Ìa�¶´¿YZÅ��Y�Ã{Â·M�Z�É�ZÅÁ�ÓÉ�À�Ì¾�fz��Ä]��Â]�»��¬§�Ä�a��eÓZ]Ê��Á£Ì¶]Z«�}Â¨¿É�eÂ¯ÌµÂ°��ZÆ¿M
¿Ìd���Ó�Ä°¸]ZÅÁÉ�À�Ì¾�ÓZ]�ZÅ�Zf§�É��Z§{Ê�Â«É�eÉ�¿Ì��|¿�Y{��Y�]ZÀ]Ë�Â�v»�¾�¾fyZ���Á�Ó�{�Ë®�Ã��«�

®qÂ¯�[M�Ä¯�cZ¯�u�Á�Ó�Ä�a�Y��{Á|v»�|À¯�}Â¨¿��Ìa�¶´¿YZÅ�Y��Æ�eÌ¶�»Ê{�Z�� �ºÅ�¾ÌÀq�Ã{Â·M�Z��É
�Á�Ä¿Z³Y|mÉ{Y�¨¿Y��ZÅÁ�Ó�Y�É{Á|v»�{Y| e�Z]��Ìa�¶´¿YÃ{Â·M�¶]Z¬»��{�ZÅ�Z�Äf�{�É��{�ZÆ¿M�Ê ¼m����Ê¸Ì»

��fÌ·�,½ÂÌ�¿Zb�Â�¾ËY��]�ÃÁÔ��Ê»��ÅZ¯�Y��ZÅ{ÂeZ¼¿�}Â¨¿�Z]�Ä¸]Z¬»��{�Á�Ó�Ê�Z§{�cZ¯�u�Ä¯��Y��¿Z»�Ä°¸]�|Å{
É�Y~³�Z](overload) �Ê»�ZÅÁ�Ó��{�ZÅ{ÂeZ¼¿�|u��Y��Ì]d�Y�É�Á���Á�Ó�ÉZ¬]�ÉY�]�Ä¯�{Â����

Ã{Â·M� �Y� Ê¿Z»�� Ã�Á{� ¾Ì´¿ZÌ»�,¶»Z¯� cY��u� �Y� ZÅ{ÂeZ¼¿� kÁ�y� Ze� �ZÆq� ¾�� �yM� ÉZÅÁ�Ó� É�Z�
�������� �

SD) � (Mean�Ä]��Á�|»M�d�{�� 
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Ä ·Z�»ZÅ �Àm�ÉÁ�Ó�¦¸fz»�¾ÌÀ��Ä¯�d�Y�½M��´¿ZËZ¼¿Culex �Ä¸¼m��Y�dÌ¸]Z«��ZÆq�Á�Ä��¾ÌÀ��Ã{Â·M�
½|��Z]��|¿�Y{�Y��ZÅ|ÌfÌ»�»(Achinelly & Camino, 2005; Gajanana et al., 1978)�Ê¼¿�µYÂ��¾ËY�Ä]�Êz�Za�Z»Y

Ê»�ÃY��¶»Z¯�Ã��u�Ä¸u�»�Ä]�Ã{Â·M�ÉZÅÁ�Ó�ZËM�Ä¯�|ÀÅ{��ZÆq�¾���yM�|��d]Zi���Zu�Ä ·Z�»��{�.Ä¿�ZË�|À]ZË

¶°������ Ä�aCulex pipiens pipiens�
Ã{Â·M�Ä]�{ÂeZ¼¿�Strelkovimermis 

spiculatus� 
Fig. 2. Culex pipiens pipiens 
mosquito infected by the nematode 
Strelkovimermis spiculatus  
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Ã{Â·M�ÉY�]�Ê^�ZÀ»�½Z»��ÉÁ�Ó�¾��¶ËYÁY�ZË�Ä��¾��ÉZÅÁ�Ó�Ê·Á�d�Y�Ã{Â·M�¶»Z¯�cY��u�\�¯�ÉY�]�É�Z�
�d^�¿��{��ZÆq����¶»Z¯�Ã��u�Ä]�¶Ë|^e�Ê¼¿Ê»�¾Ì]��Y�Ê³�Ì¨��ZË�ÉÁ�Ó�Ä¸u�»��{�Á�|¿Â�|¿Á���½Z¼Å��Ä¿Â³

Ã{Â·M� Ä ·Z�»� �{� Ä¯� �ZÆq� ¾�� ÉZÅÁ�Ó� É�Z�C. pipiens�� Z]R. culicivorax��º�ÌfË�Y�Za� Ã|ÅZ�»� µZ¼fuY� ,
¾�»�ÉZÅÁ�Ó�ÉY�]�¶»Z¯�cY��u��e���d�Âa��Y��a��Á�É�Y|¿Y��½YÂm�ÉZÅÁ�Ó�ÉY�]�Z»Y�d�Y{�{ÂmÁ��e���

Á�d�Âa��Y��a��É�Y|¿Y��|�¿�Ã|ÅZ�»�¶»Z¯�cY��u�º�ÌfË�Y�Za�,& Maeda, 1980)�(Kurihara���
Ê»���¿�Ä]�Ìa�{Y| e��{�Ê·{Z e�Ê�Â¿�Ä¯�|���¶´¿YÄ]�ÉY�]�¹�Ó�ÉZÅÄ�a�½{�ÁM�d�{�¹�Ó�Ã{Â·M�¢·Z]�ÉZÅ

Ä]� -d�YÄ¿Â³�Ìa�¾ÌËZa�{Y| e��� »�{�Ä�a�ÉZÅÁ�Ó��³Y�Ä¯�ÉY��¶´¿Y��d^�¿������}Â¨¿�µZ¼fuY� ,|¿�Ì´]��Y�«
�Ä�a�Á�Ó�Ä]�ZÆ¿M�Ê³{Â·M��Êe�Â���{�Á�{Â]�|ÅYÂy�º¯��Ìa�ÉÓZ]�{Y| e��� »��{�Ä¯��¶´¿Y��d^�¿��������Y�«

{Â]�|ÅYÂy��f¼¯�¢·Z]�Ä¸u�»�Ä]�ZÆ¿M�µZ¬f¿Y�µZ¼fuY�|¿�Ì´]��Ä ·Z�»��{ÄÀÌÆ]�ÉÁ��ÉY�ÊÅZ´�ËZ»�M�|Ì·Âe�É�Z�S. 

spiculatus�Ä]Z�ZÅ���Â�À»Ä�a�Ä¿�Á�ZÅ{ÂeZ¼¿�{Ây�É��d^�¿�,{ÂeZ¼¿�Ä]�Ã{Â·M�ÉZÅ������Ìa��Ä�a�Á�Ó��{�¶´¿Y
Z�a�µÂ�v»�¾Ë�f�Ì]Z�a�{Y| e�¾Ë�f�Ì]� ,¶´¿YÄ]�¶´¿YÄ]�º�ÌfË�Y�Za�Ê¿YÁY�§�¾Ë�f�Ì]�Á�Á�Ó��Å�ÉY�Y�|»M�d�{

Z»Y |��Ã|ÅZ�»�É�eÓZ]�ÊËY��¿� �d^�¿� 0Z^«Z f»¾ÌËZa�ÉZÅ� �e��¾Ì]����� Ze���� ��]�ÓZ]�ÊËY��¿�¶°�»� �]� Ä^¸£�ÉY
�|��ÄÌ�Âe(Achinelly & Micieli, 2011)�Ã{Â·M�½Z°»Y�½Âq�{Â^¿� Y�mY�¶]Z«� ,ªÌ¬ve�¾ËY�¥|Å�Ä]�¶Ì¿�ÉY�]�Ä¯

d^�¿�¾ËY��{�¶»Z¯�cY��u�Ä]�Ê³{Â·M�µZ¬f¿Y�Á��ZÆq�¾��ÉZÅÁ�Ó�É�Z�d�Y|¿�{ÂmÁ�¾ÌËZa�ÉZÅ��¾ÌËZa�{Y| e
]�d^�¿�¶»Z¯�cY��u��{�ZÅ|ÌfÌ»�»��e¾ÌËZa�t����{�Ä�a�ÉZ¬]��ËY�§Y�Ä]�ZÅÁ�Ó�ÄÊ»�Ã{Y{�d^�¿�º�ÌfË�Y�Za��e

� {Â�(Di Battista et al., 2015)� �Ä]� lËZf¿��{� ZÅ{ÂeZ¼¿� {Y| e� ¾Ì´¿ZÌ»� Z]� �Z^e�Y� �{� ªÌ¬ve� ¾ËY� �Y� Ã|»M�d�{
d�Y�\¸�»�¾Ì¼Å�|¯Â»��Ì¿�ZÅÁ�Ó�Á�¶»Z¯�cY��u���

��
�¶°������¢·Z]�Ä�a�µZ�vf�Y�¾Ì´¿ZÌ»�Ä�ËZ¬»Culex pipiens pipiens��Á�Ã|���ÅZ�

�¶´¿Y�Ä]�Ã{Â·MStrelkovimermis spiculatus�Ã{Â·M�d^�¿�Á{��{¦¸fz»�É�Z� 

Fig.  3. Mean comparison for obtained Culex pipiens pipiens mosquito 
adults emerged and infected by Strelkovimermis spiculatus in two 
different infection ratios 
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��Ì¤f»�Äf¨Å�Ä��Ze�®Ë�¾Ì]�{ÂeZ¼¿�d�Y(Blackmore 1994)�Â��Ä]�-�,µZj»��Ê¸´¿Y�Ä�]Y��ÉY�]R. culicivorax��Á
��ZÆq�¾��ÉZÅÁ�ÓC. pipiens��¾Ì]���Ze����Á����Y�³��d�Y�Ã|�(Kurihara & Maeda, 1980)����

Ê»�½Z�¿���Zu�Ä ·Z�»�¾fyZ�� Ã{Â·M� Ä¯� |Å{YÁY�ÉZÅÁ�Ó�É{Y�¨¿Y� �ZÆq�¾���yC. pipiens pipiens��Z]
d^�¿�Ã{Â·M��É�Z�������{�Ä¿Â´]MÉY���Y�{ÂeZ¼¿�½ÂÌ�¿Zb�Â�S. spiculatus,��¾Ì¤·Z]�|Ì·Âe�ÉY�]�\�ZÀ»�É�Z°ÅY�
��¿»�Ä]�{ÂeZ¼¿�Ä]�Ã{Â·MÀd�Y�d Ì^���{�ZÆ¿M�É�Z�ZÅ���Â����Ä�a��¿�{Y�§Y�ÄmÁ�pÌÅ�Ä]�µZ¬f¿Y�Á�½{���Ì¿�Ä]��{Z«

É�Z¼Ì]0Ô»Z¯�Ê�Á��d Ì^���{�ZÆ¿M�É�Z�ZÅ��¾ËY�]ZÀ]�,|Àf�Ì¿�ZÅ�Ê]�Á�¾¼ËYd�Y���y��Z�a¶´¿Yk�Zy�ÉZÅ�Ã|�
¾Ì¤·Z]��Y,�¶]Z«�|���Á�Ê�Àm�d^�¿�¶Ì¼°e�Ä]��{Z«�Á�Äf�Y{�Ê·Â^«Ã�Á{Ã{Â·M�Á�É| ]�Ê³|¿��ÉZÅ�ZÅÁ�Ó�É�Z�
|Àf�Å��ºÅ�¾ÌÀq�½Z»���¶»Z¯�cY��u��Y�ZÅ{ÂeZ¼¿�¾Ì·ÁY�kÁ�y�Ä¯�Z]��]Y�]�ÊÀÌ´¿ZÌ»�����Á��Ã{Â·M��Y��aÉ�Z��
�ZÅÁ�Ó{�Y{,�{Â��Äf§�³���¿��{�Ã{Â·M�¾Ì¤·Z]�{�]�Z¯��{�|ËZ]��Ê»�{ZÆÀ�ÌaÄ�a��YÁ�a�c�|«�{�ÁM�]��Â�À»�Ä]�{Â�

{ÂeZ¼¿�Ä]�Ã{Â·M�ÉZÅ,�d�Ë�ÊnÀ��ÊÅZ´�ËZ»�M�ÉZÅ�Á�{�Ì³�¹Zn¿YÄ ·Z�»�ÉZÅ��Ã|¿��Ã{�ÁM�§�¾ËY�ÊËM�Z¯�Ê]ZË��Y
ÃZ´f�Ë���{{Â��Ê»�ÄÌ�Âe�ÉÁ�Ó�ÉZÅ���
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