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ABSTRACT 
Pales murina Mes. (Tachinidae) which is parasitoid of Jujube Lappet moth, Streblote siva (Lefebvre) (Lasiocampidae) in 
south of Iran, deposits numerous small eggs (microtype) on the foliages of their caterpillar hosts. Parasitization is 
successful when the S. siva larva swallow the eggs. To increase parasitization some factors are involved: choosing 
suitable plants, laying their eggs near the hosts, ingesting eggs by caterpillar host. The behavioral responses of P. murina 
were investigated to odors from its host and hosts plants infested with the fly�s host, S. siva, in an olfactometer and wind 
tunnel. It was studied to determine the factors which effect on orientation, searching and host-finding. In this way, they 
can be detected more readily than volatile cues emitted from herbivores, Semiochemicals infested plants (Conocarpus 
erectus and Calotropis procera) and frass. Results of olfactometer showed a significantly higher rate of landing of P. 
murina on caterpillar infested Conocarpus erectus than on rest (÷2=12.019, P=0.007, df=3). Also differences were 
detected between treatments fresh frass with the rests (÷2=9.940, P=.019, df=3). Results of bioassay of wind tunnel 
showed that there was significant difference between caterpillar infested and mechanically wounded C. erectus 
(÷2=14.40, df=1, P=0.000), caterpillar infested C. erectus vs. C. procera (÷2=18.667, df=1, P=0.000) and fresh frass vs. 
sand (÷2=4.90, df=1, P=0.027). The results show that P. murina exploits a different host- finding strategy to make use of 
specific semiochemicals coming from suitable plant�herbivore interaction as odors and fresh frass of host in order to 
increase their parasitization.  
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�´» Mes. (Dip., Tachinidae) Pales murina 

Ä]�½YÂÀ��¬�À»� �{�|ÌËÂfË�Y�Za�®ËÈ��É{Y| e�ÉÁ���Æ�Â]
Ä¿Â³� �Y µZ]� ÉZÅ � ½Y�Y|°·ÂaÄ¸¼m�Y \� Ç�a�±�] �Á{� �YÂy
É�YÂ¿Streblote siva (Lefebvre) (Lep., 

Lasiocampidae), � �{�Y{� dÌ·Z §ºze��´»� ÉZÅP. 

murina��xË�¨e�½Z]�Ì»�Á�Ó�½|]��{�½|��Ã|Ì ¸]��Y��a
Ê»���Y� ,{Á�Á� �Y� �a� |ÌËÂfË�Y�Za� �´»� Á�Ó� Á� {Â�
d§Z]�Ê»� ÄË~¤e� Ê]�q� ÉZÅ��Ã|�� ÄfË�Y�Za� Á�Ó� �|ËZ¼¿

¸Ìa� ¶Ì°�e� Ze� {Ây� |��� Ä]� ½Z]�Ì»È��Ä»Y{Y� Ê¼�Ë�]Y
Ê»�ÌËÂfË�Y�Za��´»�Á�Ó�,½Z»��¾ËY��{�Á�|Å{�|Ä]�d����

� Á�Ó� ½|]� �Y� ÄË~¤e� ¾¼�� Á� Ã{Â¼¿� Â¼¿� Á� |��\� Ç�a�
±�] É�YÂ¿� Á{� �YÂy��¶Ì°�e� Á� k�Zy� ½M� �Y� ,Ä¸Ìa� ¶yY{

Ê»� ¹ÂË�ZaÂa�|Å{ )Farrar et al. 2007 .(·Z §Ì¸´¿Y� dÊ�
YË�| ]�Ä]�¹�ZÆq�¾��ÉZÅÁ�Ó�ÉÁ�� 0ÓÂ¼ »�|ÌËÂfË�Y�Za�¾

\���a�Ç±�]���´»�Á�Ó��d�Y�É�YÂ¿�Á{��YÂyP. murina�
½Z]�Ì»�Ä¸Ìa��Y�k�Zy��{�,{�YÂ»��{�Á�½M�Ê°Ë{�¿��{É��ºÅ

�Ìa� ½|]� ¶yY{�|�� ¦¸e� Ã�Ì¨�� Ç»Ì�Ä]� ¶Ë|^e� ,½Z]�
Ê»�¹ÂË�ZaÂa�{Â� .»��Å�½|]�¶yY{� �YÌ�½Z]�Ë�d¨Å� Ze�®

�k�Zy�|ÌËÂfË�Y�Za��´»�Á�Ó�{|�»Ê {Â� )Farrar et al. 

2007.( 

\� Ç�a�±�] É�YÂ¿� Á{� �YÂy�,S. siva,����Zu�µZu��{
Ë°Ê��½Zfy�{�ºÆ»�cZ§M� �Y�Âa�Z¯ÂÀ4¯� ,Conocarpus 

erectus L. (Combretaceae)�,�½Zfy�{�,�ZÀ4¯Ziziphus 

spp. (Rhamnaceae) �Z¯M� ÁÌ� ,ZAcacia ampliceps 

Maslin (Fabaceae)� ,½Zf�Y� �{ �½Zf��Ây� ,�Æ�Â]� ÉZÅ
)Esfandiari et al. 2013(�� ½Z³�»�Å� Ád�YY� Á�Ó� �Ë�¾

±�]� �Y� Ã��u ZÅÉ�YË�{� ¾~¤e� ½ZfyË�¾¼�� Á� Ã{�¯� Ä
YË|�� c�Z�y� {ZnË±�]� Ä]� | »Â¼�� ¦ ��\mÂ»� ,ZÅÊ�

|�� �ÅZ¯� Á� dy�{Ë·Âe� |Ì|�ÃÂÌ»�� ½Zfy�{� �{��ZÀ4¯
»Ê � {Â�)Farrar et al. 2008(� Ã��u� ¾ËY� �Äf�~³�{�

�É{Z�f«Y�c�Z�y¶]Z«�ÆmÂe��Y��a� Z»Y� ,d�Y� Äf�Y|¿�Ê
{�f�³� d�¯� Ç� ÊeY{�YÁ� dy�{�Âa�Z¯ÂÀ4¯��¾¯Z»Y� �{

½Zf�Y� Êf À�� Á� É�Æ� �Á� ½Zf��Ây� ,�Æ�Â]� ÉZÅ
� ,½Z³�»�ÅÄ]�c|��� Á� Ã{Â¼¿� ½ZÌ¤�Ä]�½YÂÀ���É|Ë|Æe

½Zf�Y�¾ËY��^��ÉZ�§�ÉY�]�É|m �,ZÅÄ]�ÁËÃ����Æ�Â]�½Zf�Y
d�Y�Ã|��s��» )Farrar and Golestaneh 2011(.  

�½ZÅZÌ³Ä]�x�Za��{ ÃZÌ³�cY��u � ,�YÂy·Â]Zf»Ì®�ZÅÉ�
ËÂ¿Zi�È��ZyÄ]�½YÂÀ��Ê»�|Ì·Âe�½Â»ÂÀÌ� ¿Z�¿�Ä¯�|ÀÀ¯�È

� d�Y� |ÌËÂfË�Y�Za� ÉY�]� ½Z]�Ì»� �Â�u� {YÂ»� ¾ËY� Á�ÉÁ�
� ZÅ|ÌËÂfË�Y�Za� �Zf§�iPeÌ�Y~³���� d�YTurling and 

Wackers 2004, Dicke and Baldwin 2010( .�\¸£Y
�� |ÌËÂfË�Y�Za� ÉZÅ�Â^¿�Fukushima et al. 2002 (�Á

�´»��Y�É{Y| e �ÉZÅ{YÂ¿Zy�ÇTachinidae �º�ÌfË�Y�Za�Ä¯
Ä]�c�Â� ��|¿�Y{�ºÌ¬f�»Ichiki et al. 2008, Hanyu et 

al. 2011��Y���dÆm�{YÂ»�¾ËY»Ì½Z]� Ë]Z�ÊÊ»�Ã�Æ] ��|¿�]�Z]
,µZu�¾ËY���¬¿��ÂÀÅ�¾ËY·Â]Zf»Ì®�ZÅ���Zf§��ÉÁ���Y�Êy�]

�´» � ÉZÅ{YÂ¿Zy� ÇTachinidae��º�ÌfË�Y�Za� Ä¯
£Ì¬f�»�Ìº Z] ºze �®qÂ¯)Microtype�,|¿�Y{��¿ÄfyZÀ�Z 

�Ã|¿Z»d�Y )Ichiki et al. 2012.(  
½Z]�Ì»� ÉY�]� ZÅ|ÌËÂfË�Y�Za �¦¸fz»� cZ^Ì¯�e� �Y� Ê]ZË

Ê»� Ã{Z¨f�Y�Ê§{Z�e�Á�ºÌ¬f�»�cZ¯�u� ,ÊËZÌ¼Ì� ��|ÀÀ¯
½Â»Á�ËZ¯��ËY�§Y �Êy�]��{�ÃZ´f�Ë��Á��Ìv»�®Ë��{�ZÅ

½Z]�Ì»� ÉY�]� Y�� |ÌËÂfË�Y�Za� ÊËY�Z¯� {�YÂ»���f�Ì]� Ê]ZË
Ê» � Ä]� Z»Y�³Â°Ë�e� ÉZÅ�Â^¿�� µZj»� ÉY�]� �|À¯Ç�Z���

� ½|]� ÊËZÌ¼Ì�\� Ç�a�� ÉZÅ�Â^¿�� Á� ½Z]�Ì»�|ÌËÂfË�Y�Za
� Ç{YÂ¿Zy� Ä]� ª¸ f»Braconidae �Z��� Ä]� Ç�Á�Ó� ½|]

Ê»�½Z�¿��À¯YÁ�½Z]�Ì» ��|ÀÅ{Altieri 1982, Gardner 

and van Lenteren 1986�Ä]� �{Z«� ZÅ|ÌËÂfË�Y�Za� ��
\Ì¯�e� ÊËZ�ZÀ� Y6�§� ÉZÅ���½ZÅZÌ³� �Y� Ã|�� |�Z�f»

ºze�Á�|Àf�Å�Ã|Ë{�c�Z�y �Á�Ó�c�ÁZn»��{�Y��{Ây�ÉZÅ
��Y�«�½Z]�Ì» »Ê |ÀÅ{ )Pichersky 2004�Ä¿Â³�®Ë�\¸m���

� |ÌËÂfË�Y�Za� |ÌÀÌ¯Ze� �´»� Á�ÓDiprion hercyniae 

(Htg.) ¾�»�½ZÅZÌ³�ÉÂ]�Ä] ,���u�Ä¯�{Y{�½Z�¿Ç��½Z]�Ì»
¾�»� ½ZÅZÌ³� ,½M� |ÌËÂfË�Y�Za� Á � Y�� �eÊ»� tÌm�e �|ÀÅ{
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)Pichersky 2004.( Ê´f�]� º�ÌfË�Y�Za� dÌ¬§Â»�Ä] 

� \�ZÀ»� ½Z]�Ì»� ÃZÌ³� [Zzf¿Y�ÉZÅÁ�Ó� Êf�Ë�� ¶uY�»�
� �{Â�� ¶»Z¯� ÃZÌ³� ½M� ÉÁ�� ½Z]�Ì»ºze� dÆm �É�Ë�

|ÌËÂfË�Y�Za� �Y� ¾f�m� É�Á{� ,ºze��Ë��ÃZÌ³� ÉÁ�� É
�ÃZÌ³�½M�ÉÁ��½Z]�Ì»�ÉZÅÁ�Ó�Êf�Ë��¶uY�»��\�ZÀ»Z¿

� ,�{Â�¿� ¶»Z¯� �Y�«½Z]�Ì»� ®Ë{�¿� ºze� ½{Y{�� Á�Ã|Ì ¸]
½Z]�Ì»�Á�Ó���Âe�ºze�½|���{�Y{ �¾ËY��Y�¥|ÅÄ ·Z�», 

ÃZÌ³�ÊËY~£�sÂ���cY�iY�Ê���] )iPeÌ���ÈËÂ¿Zi�cZ^Ì¯�e
� ,�\�ZÀ»Z¿� Á� \�ZÀ»� ÃZÌ³� Ê°Ì·Â]Zf»³ÌÃZ��YÂy )�Y ��¿�
��ÄË~¤e�Á��Â§|»� ,½|]�ÉÂ]�,É�Y|Ë{½Z]�Ì»��Zf§���] �Ê]ZË

�Ì»�Á�|ÌËÂfË�Y�Za��´»�d�Y�,½M�dÌ¬§Â»�½Y  
  

�Á�{YÂ»�Á��ZÅ  
\����Á�a��aÇ�±�] É�YÂ¿�Á{��YÂy 

� �ÌËZa�¶ËYÁY� �{���� Äf�{�ZÅÉ��ºze\� Ç�a�±�] ��YÂy
É�YÂ¿� Á{ )S. siva(��½Zfy�{�ÉÁ��ZÌ�Z¯M� Á��Âa�Z¯ÂÀ4¯

� ÊËZÌ§Y�¤m� cZ�fz»� ¾Ì]� �{� �Æ�Â]� �Æ�� �{N ʺ�� ʹ��˚����ÁE ʺ�� ʹ��˚����ZeN ʺ�� ʹ��˚����ÁE ʺ�� ʹ��˚�� �¼m��ÁMÉ�Z»�M�Ä]� ÁË|��Ã{Y{�µZ¬f¿Y� ÃZ´��Å� � 
ºze � ®Ë� �Y� Ã{Z¨f�Y� Z]º¸«�Â»É�� ¦Ë��Á�É�±�]�ZÅÉ�

� dy�{� ZÌ�Z¯M� ½Á�{� ¥Á���faÉ � ��«� Z]�d�Å
f¿Z�Ê�� ¦¯� �{� Ä¯� �f»½M�ZÅ�§Z�� ~£Z¯Ê � [Â��»��Y�«

d�Y{� Á�¶¬fÀ»� ,� �{�µ�fÀ¯��ËY��� Z]�|���®«ZeY�¶yY{
� Ã|�Z»{�É �±���m�{� Ä,�ÂÌ�¸��� d]Â��^�¿Ê 

�±�� � |��{�Á{� Á� Ã�Â¿É ���ZÀ�Á��d�Z�ÊË�� Á���
�Ze� d�Z�Ë°Ê(�É�Y|Æ´¿ � �|�� ¥Á��� ��Á�aÄ]��Â��

�,�ZÌ¿�c�Â���{�Á�Ê���]�Ä¿Y�Á�±�] ZÅÉ�fyY��{�Ã�ZeÌ��Z
��Y�«�ZÅÁ�Ó�d§�³���|��¶Ì°�e�¾��ºÅ�ÃÁ�³�ÁZÅÁ�Ó�É

�¹Â��¾���Y�¾��ºÅ� ÃÁ�³���Á�a�¥Á���½Á�{�| ]�Ä]
Ä¿YÂf�Y��YÉ ��¥Z¨��Ê°Ìf�Ôa�¶°��«� Ä] �� ��Z¨e�Y� Á

���f¿Z�Ê��f»É�ËZ»�M�¹Zn¿Y�dÆm�, � ZÅÃ{Y{��Y�«  |���Á
Äq�Za�É�Âe��Y�Ã{Z¨f�Y�Z]�½M�ÉÁ� �ÉY�����Ã|¿Z�Âa��»

�|�  
  

|ÌËÂfË�Y�Za�cY��u���Á�a 

{Z»�Á��¿�cY��uÇ P. murina Ã�Ì¨���Y |��ÄfË�Y�Za�ÉZÅ�Ç
\� Ç�a�±�] �Ze�ÃZ»�Æ»��Y�É�YÂ¿�Á{��YÂy�ÃZ»�}M������{ 
� �Æ��¼m� �Æ�Â] �´»� �|�� É�ÁM |ÌËÂfË�Y�Za� ÉZÅ P. 

murina����Á�a�¥Á����{�,½Z]�Ì»�½|]��Y�kÁ�y��Y��a
Ä¿YÂf�Y � ��«� Ä]� ¥Z¨�� Ê°Ìf�Ôa� ÉY���� �Z¨e�Y� Á���
Êf¿Z� ��Á�a� É�f» dÆm� �|�� Ã{Y{ »PeÌ¾ Á{� ,ÄËÂÆe 

Ä]� wY�Â� ��« � Ä�f¿Z�Ê �f»�¿|]� ¥��� Á{� �{È��¥Á��
� Á� ÄÌ^ e]Ä��ÁÌ¸È q�ZaÈ �ÂeÉ ��� Ã|¿Z�Âa� �» ��|�

Ä]��Â�À»��Á{�½Y�~³Ç�ºze��Y�¶^« �{Á|u�Ä¯�É�Ë�����Ze
���Ê»��Á����|�Z]Farrar et al. 2010�{Y| e�,�����d¨m

�¨«��{�d¨m��Å�Á�[Zzf¿Y�Ã{Z»�Á��¿��´» ���Á�a�ÉZÅ
�¯} Ã|� Ä]��Â��� �|�� Ã{Y{� �Y�«� Ä¿Z³Y|m�ÄË~¤e� ÉY�]

{Z»� Á� �¿� cY��uÇ��É~£Z¯� ÉZÅ�YÂ¿� ,|ÌËÂfË�Y�Za� �´»
�¶yY{� �{� �|��{� Ã{�� Ã|�� ªÌ«�� ¶��� Ä]� Äf�£M

�¨« �|��Äf�Y~³���Á�a�ÉZÅ  
Ã{Z»M �ZÅ�Z¼Ìe��Ê�ËZ»�M�{YÂ»�É�Z� 

Ä]��Â�À»�ÌÆeÈ��c�Z�y�� ZÅÁ�Ó� ��Âe� c�Z�y� Z]� ±�]
� ÄyZ��®Ë� ,�Êf�Ë����� Ze���Êf¿Z� ��Y�±�]� Z]� É�f»

� ½Zfy�{�Âa�Z¯ÂÀ4¯�� Ärfy�{� Á�^f�>Y©� ,Calotropis 

procera (Ait.) R. Br. (Asclepiadaceae)�,�¾·�Y�®Ë��{
� �ËZ»����Ê¸Ì» �ÉÁZu�Ä¯�É�fÌ·���Ê¸Ì» �,{Â]�[M� �fÌ·

c�Z�y�{ZnËY�ÉY�]��b���|��Ã{Y{��Y�«�,�{|��Ã{�{Y| e
� �yM�¾�� Á�Ó\� ±�]� Ç�a É�YÂ¿� Á{� �YÂy�±�]�ÉÁ� �ZÅ

��Y��a�Á�|��Äf�Y~³����Â§|»�Á�ZÅÁ�Ó�,d�Z�½M�ZÅ��Z]
±�]�Z]�ÄyZ��ZÆÀe�Á�Ã{�¯�k�Zy�¥����Y�¦Ë�����] �ÉZÅ

��d§�³� �Y�«� Ã{Z¨f�Y� {�Â»��ËZ»�M� ÉY�]� Ã|Ë{� c�Z�y
ÌÆe�ÉY�]È�� ,Ê°Ì¿Z°»�c�Z�y� Z]�±�]�����Y�¶^«� Ä¬Ì«{

�ËZ»�M�¹Zn¿Y d�Ë��ÉZÅ ÊnÀ�,��ÄyZ���Y�±�]��Å�ÉÁ�
wY�Â��p¿Za�ÃZ´f�{��Y�Ã{Z¨f�Y�Z] ���«�Ä]�ÊËZÅ� »Ì¸Ê �f»�

Y�Ã{�¯�{ZnËÄ]��Â�É��Ä]��¬§�Ä¯����t���¶¯��Y�|��{
��ËZ»�M�ÉY�]� Y��½M�Á�{Â��{�YÁ�Ê°Ì¿Z°»�c�Z�y�±�]

ÄyZ�� �d§�³� �Y�«� Ã{Z¨f�Y� {�Â» � ÉZÅ���� Ze���
Êf¿Z� �½Zfy�{��Y�½Z]�Ì»�Á�Ó�½Á|]�±�]�Z]�ÃY�¼Å�É�f»

�Ä ·Z�»�{�Â»Ä]�½YÂÀ��Ä¿Â¼¿ �|��Ã|Ìq�º·Z��½ZÅZÌ³�ÉZÅ
|��Ã|Ë�]�ÉZÆf¿Y�ÁÇ ��ËZ»�¾·�Y��{�ÄyZ�����Ê¸Ì» �É�f»

�ÉÁZu� Ä¯���Ê¸Ì» �{�Â»� Á� |�� Ã{Y{� �Y�«� ,{Â]�[M� �fÌ·
�¼m�ÉY�]��d§�³��Y�«��ËZ»�M �Á�Ó��Â§|»�É�ÁM\� �Ç�a

±�] ,É�YÂ¿� Á{��YÂy �{Y| e����ÉÁ��ÄÀ��³� Á�Ó�{|���
yZ�È ���Êf¿Z� Ä¿YÂf�Y� ��Á�a� ¥��� �{� É�f» �Ä]� ÉY
���«�����Z¨e�Y�Á���Êf¿Z� ��Y��a�Á�|��Ã{Y{��Y�«�É�f»

�d�~³��� Ze���¥���Äe�~£Z¯� Z]�cY��u��Â§|»�d�Z�



���  �Y�§���½Y�Z°¼Å�Á½Z]�Ì»��Zf§���]�ÊËY~£�sÂ���cY�iY ��´»�Ê]ZËPales murina Mes.�|ÌËÂfË�Y�Za�,... 

�¼m��ÁMÉ��¾ÌÀr¼Å� �d§�³� �Y�«� Ã{Z¨f�Y� {�Â»� Á
Ä�Z» � ÉZÅeÌÃ��²¿� � [Â��»Ä]��Y|¿YÇ��¶uYÂ�� �Y� �Â§|»
¸yÌl���Z§��¼m � ��«� Z]� É�fa�¥��� ½Á�{� Á�É�ÁM���

Êf¿Z� � É�f»� Á� |�� Ã{Y{� �Y�«��d§�³� �Y�«��ËZ»�M� {�Â»
e�{Y| ����Á�Ó�{|�À��³��yM�¾��È\� Ç�a�±�] �Á{��YÂy

�½Á�{�É�YÂ¿�¥����Ë{�É�fa���Êf¿Z� � �f»�Ã{Y{� �Y�«
� Á� |�Ä]�½YÂÀ��� �Z°�M� Á�Ó��d§�³� �Y�«� Ã{Z¨f�Y� {�Â»

�{Y| e�¾ÌÀr¼Å�����yM�¾��Á�Ó�{|��ÉZÅ~£Z¯�¶yY{
�Ä������Á�d�Å�µÂ��Ä]�Ã|��Ä·Â·f¿Z�Ê �f»��Ã{Y{��Y�«

�Á�|�Ä]�½YÂÀ���Ó�Á�Ê¨z»��|��Äf§�³���¿��{�¥Á���¹Z¼e
ÃÂÆ«� ~£Z¯� Z]��ËZ»�M� {�Â»���Á�a� Á�¾·�Y �Ã|Ì¿Z�Âa�ÉY

�¶yY{�[M�Ze�|�½M�ZÅ��{Â�¿�|ÌËÂfË�Y�Za�\¸m�h�Z]  
�Á� ½Z]�Ì»� ÃZ´f�Ë�� Ä]� É�Zf§�� x�Za� Ê���]� ÉY�]

½Z]�Ì» � �´»� Ê]ZËP. murina,�� |ÌËÂfË�Y�Za\� �Ç�a
±�] É�YÂ¿� Á{� �YÂy� ,�ËZ»�M� �Y � ÉZÅd�Ë� �Z]� ÊnÀ�

ÊËZËÂ]�ÃZ´f�{��Y�Ã{Z¨f�Y �¶°���lÀ���ÃZ´f�{�Á��¦·Y�,
�¶°���YÂÅ�¶¿Âe��|��Ã{Z¨f�Y��[�,  

  
� �Zf§��Ê���]»Ì½Z]� Ë]Z�ÊP. murina���Y� Ã{Z¨f�Y� Z]
ÊËZËÂ]�ÃZ´f�{ lÀ�  

�´»� x�Za��ËZ»�M� ¾ËY� �{ �Ä]� d^�¿� |ÌËÂfË�Y�Za� ÉZÅ
ÊËZËÂ]� ÃZ´f�{� �Y� Ã{Z¨f�Y� Z]� ¦¸fz»� ÉZÅ�Z¼Ìe�lÀ� 

)Olfactometer� �|��Ê���]�Á�Z]��ZÆq�Z]����Y� YÂÅ�½ZË�m
� |Ì·Âe� �^À»� ½ZË�mYÂÅ� ,ºÌ�Àe�¶]Z«� É�{Á|u�d���� Z]

�/��� Ze�/��ÄÌ¿Zi� �]� �f»�� ÉÁ�� �Y� �Â^�� �Y� �a�Ì¯È�
Äq�Za � µZ£�� �{Âa� ÉÁZu� ÉY� {Y| e� ªË��� �Y� �ZÆq·Â·�È

�Ê°Ìf�Ôa� Á�¥Z¨�ºÅ�Ã�Y|¿Y � ��«� Ä]�/���µÂ�� Á����
Êf¿Z� � �f»�¶°����� ,¦·YD( �ÉÁZu�Ê¿Â»Y�Ìa�¥Á��� Ä]

�¶¬fÀ»�ZÅ�Z¼Ìe»Ê {Â��ÉÁ���Y��Â^���Y��a� YÂÅ�½ZË�m� �
� ZÅ�Z¼ÌeÄ·Â·�ªË��� �Y ZÅ�¶°����]Y��É��� ,¦·YC�{�YÁ� �

�É�¯�»�¥���ÉÁZu�´» �Zn¿M��Y�Á�Ã|��|ÌËÂfË�Y�Za�ÉZÅ
� YÂÅ� ½ZË�m� ¾ËY·Â·� ��ÂeÈ�� ��«� Ä]� Ê°Ìf�Ôa�/��

Êf¿Z� �É�f»�¶°�����,¦·YE (�k�Zy»Ê {{�³.  
� ¥��� ®Ë� Á� �Z¼Ìe� Ä�� �ËZ»�M� �Å� �{�Ê¿Â»Y�Ìa

)Ê�Ìv»(��Ê·ZyÄ]�½YÂÀ����{�Á�|��[Zzf¿Y�|ÅZ��ÃZ´f�{
Â]ÊËZË �ÉÁ�� �Y� {Z]�d¯�u�Ä¯�|�� Ã{Y{� �Y�«�É�Â��lÀ�

�Ê�Ìv»�¥Á���Ê¿Â»Y�Ìa�ZË�¥���d¼��Ä]�ZÅ�Z¼Ìe�ÉÁZu
�´»� ÉÁZu� É�¯�» � �|�Z]� ½ZË�m� �{� ZÅ�Â¼n»�{��Á{

{� Z]� Ä¿Z³Y|m��ËZ»�M��Y�°e� �Å� �{� Á� |�� ¹Zn¿Y� �Y�°e� Ã
�{Y| eÃ{��Ã{Z»��´»Ä]�c�Â����Y�«�Ã{Z¨f�Y�{�Â»�Ê§{Z�e
��d§�³  
�a � �Y�Z�ZÅ�É��´» �É�¯�»� ¥��� ¶yY{� �{� ZÅ

Â]�ÃZ´f�{ÊËZË �c|»�Ä]�YÂÅ�½ZË�m�,lÀ������Y�«�]�Ä¬Ì«{
|���Á�a��Y ����´»�{Y| e�,½M��Y�Ä¬Ì«{ �Ã|��{�YÁ�ÉZÅ

� Ê�Ìv»� ¥��� �Å� �{� �ZÅ�Z¼Ìe�|�� d^i� Á� ��Z¼���
� �b�� �Y� ZÅ�Z¼Ìe� ÃZ´f�{Â]ÊËZË � k�Zy� lÀ�� Ã{Â¼¿�Á

�Z]�Y��ÃZ´f�{�¥Á���|��{�Ã{�µÁY��[M�¹Z¼e�Á�Ã{�¯��Ì¼e
��Y�Ã�Ì£�Á�cY��u�ÉZÅÂ]��iY�Á�cÓÂ�§�¶»Z��Ê§Z�Y�{YÂ»

]Zm�Á�½|¿Zy�q�Z]�,d�Z���ZÆq��Y��a�Á�|��Ã{�]�¾Ì]Ä-
�Ê�Ìv»�¥Á���½{�¯� ZmÄ]��Â�À»�ÉZ�y� �Y�É�Ì³Â¸m 

É�Ì³Â�� ,��ËZ»�M�|�� �Y�°e ��Z¼Ìe� Ä�� Z]� µÁY��ËZ»�M
º·Z��±�]����Âa�Z¯ÂÀ4¯C. erectus(� ,�±�]�Âa�Z¯ÂÀ4¯ 

Êf�Ë�� c�Z�y� Z]� ,� ±�]�� ©�^f�>YC. procera(��Z]
��|�� ¹Zn¿Y� Ê·Zy�¥��� ¶»Z�� |ÅZ�� Á� Êf�Ë�� c�Z�y

� ±�]� �Z¼Ìe� ¶»Z�� ¹Á{� �ËZ»�M� �Âa�Z¯ÂÀ4¯»|�� Z]È�
Ê°Ì¿Z°»º·Z��±�]� , ©�^f�>Y,��Ze� �Â§|»Ç�� Á�Ó\� �Ç�a

±�] É�YÂ¿�Á{��YÂy��¹Zn¿Y�|ÅZ��Á�|Ë{�³  
�neËÄ�¸veÁÌ¶�� É�Z»MÊËZËÂ] lÀ�� Y|f]Y� ���{� ÉY�]

Ã{Y{�µZ»�¿��Ë�Âe� �Y�d��{ ���Y�]�ÊËÂ°Ì¿�½Â»�M� �Y� ,ZÅ
�¥Á�³Â¼·Â¯�É�f»Y�Za� �Ì£�½Â»�M��Z�Y� �]���¦¿�Ì¼�Y

)Kolmogorov-Smirnov Z( Ã{Y{� �|�� Ã{Z¨f�Y �ÉZÅ
� ,¶�Zu�ÉZ¯� �]�»� É�f»Y�Za� �Ì£� ½Â»�M� �Y� Ã{Z¨f�Y� Z]

)Chi-Square�½Â»�M�ÊmÁ��Ä�ËZ¬»��|��¹Zn¿Y��U��¾»��
��ÊÀfËÁMann-Whitney U-testÄ]����cÁZ¨e�¾ÌÌ e��Â�À»

½Z]�Ì»� \¸m� ½Y�Ì»� �{ �t��� �|�� ¹Zn¿Y� ¦¸fz»� ÉZÅ
ÊÀ » � É�f»Y�Za� �Ì£� ½Â»�M� Á{� �Å� ÉY�]� É�Y{��/��

Ã{Y{� ¹Z¼e� �|��[Zzf¿Y � ÉZÅÄ] d�{���Y� Ã{Z¨f�Y� Z]� Ã|»M
¹�¿��Y�§Y SPSS v.16��{�Â»�neËÄ�¸veÁÌ¶��d§�³��Y�« 

  
½Z]�Ì»� �Zf§�� Ê���] �Z]� |ÌËÂfË�Y�Za� �´»� Ê]ZË

YÂÅ�¶¿Âe�ÃZ´f�{��Y�Ã{Z¨f�Y  
�´»� �À¯YÁ {Z»� ÉZÅÇ��ÉZÅ�Z¼Ìe� Ä]� �YÁ�a� µZu� �{

Ä]�¦¸fz»��YÂÅ�¶¿Âe� ÃZ´f�{� �Y� Ã{Z¨f�Y� Z]�ÊmÁ��c�Â�
�¾ËY� �{� Ã{Z¨f�Y� {�Â»� ÉYÂÅ� ¶¿Âe� ÃZ´f�{� �|�� Ê]ZË��Y

��Âe�Ã|��ÊuY���ÃZ´f�{��Z�Y��]�ªÌ¬ve��Á�Ê°ÌrËY
� ÂÀËZ¯� Á� ½Y�Z°¼Å� ¶°��� cY�ÌÌ¤e� Ê¯|¿Y� Z]�,�]� �[�Ä



  �Ç�Á{�,ÊÅZÌ³�ÉZÆË�Z¼Ì]�Á�cZ§M�®Ë�Â·ÂÌ]�µ�fÀ¯��Ç�Z¼��,��,½Zf�»��Á��ÌËZa ����  ��� 

Ä¿YÂf�Y�ºÌ¿�¶°� ��Z ��Ä]�ÉY����µÂ��Á��� Êf¿Z� ��f»
Ê¸Ì»�Á{�d»Zz��Á ��f»|��ÄfyZ� )Ichiki et al. 2008, 

Ichiki et al. 2011, Kainoh 2011(.   
�¶¿Âe�ÃZ´f�{�¦¯�t����{�YÂÅ��Y�¶^«�,�YÁ�a��Ì�»��{

�ÉY�]� [Âq� Á� ²À�� ¶Ì^«� �Y� Ê ¿YÂ»� ZÅ�Z¼Ìe� ½Z»|Ìq
��Y� YÂÅ� ½ZË�m� �|�� Ã{Y{� �Y�«� �YÁ�a� �Ì�»� ½{Â]� Ê Ì^�

�Á{��Y�`¼a�®Ë�ªË��Êf¿Z��Ä����«�Ä]�wY�Â� ��Y�Á��f»
�d����Z]�,d�Y{��Y�«�½M��{�ZÅ�Z¼Ìe�Ä¯�Ê ¸��/����f»

ÄÌ¿Zi� �] )Ichiki et al. 2008, Ichiki et al. 2011, 

Kainoh 2011 (�Y�«�]�¶¿Âe�¶yY{��{ �É{Á�Á�ÉYÂÅ�Á�|�
�®Ë� �{� �«YÁ� ÄËÂÆe� ÃZ´f�{�®Ë� ��Âe� �´Ë{� d¼�� �Y

Ä�Ì��®«ZeY Y|Å��Ìv»��Y�k�Zy�Ä]�ÉY�|��dË �{�YÁ�ÉY�]
�Ã{Z»�|ÌËÂfË�Y�Za��´»��Å�½{�¯Ä]�f�{�ªË����Y�¶¿Âe�ÃZ´

Ä�Ì�� ®«ZeY� ®Ë � {Z ]Y� Z]� Ê^ °»� ÉY��×��×���
Êf¿Z� ·Â·� ®Ë� Z]� ®«ZeY� ¾ËY� �|�� Ã{Z¨f�Y� �f»È��¥Z¨�

���«�Ä]�Ê°Ìf�Ôa��Êf¿Z� �¶�Á�ÃZ´f�{�ÉZÆf¿Y�Ä]��f»
��u� �Å� Ä¯� Êe�Â�� �{� �|�Ç��Ã{�d�~³� �Y��a� Ã{Z»

�ZË� Á� |�¿� {�YÁ� YÂÅ� ¶¿Âe� Ä]�®«ZeY� ¾ËY� ªË��� �Y� Ä¬Ì«{
���¿� {�Â»� �Z¼Ìe�d¼�� Ä]� Z»Y� |�� YÂÅ� ¶¿Âe� {�YÁ� Ä°ÀËY

°¿�d¯�u{��,�¾Ë�´ËZm�|Ë|m��´»�®Ë� Z]� Y���´»�½M
®Ë��Y��a��Ì¿��Z¼Ìe��Å��|��Ä¿Â¼¿�Z]�Ã{Z¨f�Y��Z] �Ã�Ze�ÉZÅ

�|��¾Ë�´ËZm  
  

�ËZ»�M ��{�Ã|��ÊuY���ÉZÅYÂÅ�¶¿Âe�ÃZ´f�{  
��ËZ»�M��º·Z��±�]� ��Âa�Z¯ÂÀ4¯��º·Z��±�]�¶]Z¬»��{
©�^f�>Y�´»��³Y� � �ÉZÅP. murina�±�]�Ä] �Á�º·Z��ÉZÅ

½Z]�Ì»�¦Ì ��{�^ÅY��®Ë�,|¿Â��\¸m�Ã|Ë|¿�Ä»|� �Ê]ZË
�|��|ÅYÂy�[Â�v»  

��ËZ»�M�±�]� � �ÉZÅ�Âa�Z¯ÂÀ4¯���{�Êf�Ë��c�Z�y� Z]
Ê°Ì¿Z°»�c�Z�y�¶]Z¬»  

��ËZ»�M� :±�] �ÉZÅ©�^f�>Y��¶]Z¬»��{�Êf�Ë��c�Z�y�Z]
±�]� �Ê°Ì¿Z°»� c�Z�y � Á�Ó� Ä]� Ã{Â·M� ÉZÅ\� �Ç�a

±�] É�YÂ¿�Á{��YÂy�ËÂ¿Zi�®Ì·Â]Zf»�{YÂ»�½|��{Y�M�h�Z]È�
»|���Â¿�®Ë�d¬Ì¬u��{�Ä¯�Ã|��ÃZÌ³È��[Â�v»�Êf�Ë�

»Ê {Â�Ê»� Á�Ó� �Â�u� ½Á|]� ±�]� É�´Ë{� � �Ä¯� |�Z]
Ä]��ÁÌ¸È�Á�|��Ã{Y{���]�Ê°Ì¿Z°»���Â¿�®Ë�d¬Ì¬u��{

»|�È�Ê»� [Â�v»� Ê°Ì¿Z°» �{{�³��½|�� \¸m
Ä]�|ÌËÂfË�Y�Za �Z]�±�]�d¼�È»|����ÅZ¯�h�Z]�Ê°Ì¿Z°»

�º�ÌfË�Y�Za�ÊËY�Z¯»Ê {Â�.  
��ËZ»�M�±�]� � �ÉZÅ�Âa�Z¯ÂÀ4¯���{�Êf�Ë��c�Z�y� Z]

±�]�¶]Z¬» �ÉZÅ©�^f�>Y��Ä]� ÄmÂe� Z]� �Êf�Ë��c�Z�y� Z]
�Ä°ÀËY�Á{Ç�Êf�Ë��¶uY�»�Â¼¿�Á�|�� \� ±�]�Ç�a ��YÂy

É�YÂ¿� Á{�� ÉÁ��Âa�Z¯ÂÀ4¯�� ¶»Z¯»Ê {Â���ÉÁ�� Z»Y
©�^f�>Y ¹Z¼eZ¿ »Ê |¿Z»-�Z¬]� ÉY�]� \�ZÀ»� {�^ÅY�� Y~·É�

� ,|ÌËÂfË�Y�Zaºze��Ë�É�� ±�]� ÉÁ��Âa�Z¯ÂÀ4¯ Ä]�½YÂÀ��
�\�ZÀ»�½Z]�Ì»�ÃZÌ³�Ä]�d^�¿©�^f�>Y�Ê» �|�Z]  

��ËZ»�M�� Á�Ó� �\� ±�]� Ç�a É�YÂ¿� Á{� �YÂy )S. siva( 
Ä]�c�Â����ËZ»�M�¾ËY� �Ê¨z»�ÉZÅÁ�Ó�¶]Z¬»� �{� �Z°�M

�Á�ÊËZ�ZÀ��c�|«»Ì½Z]� Ë]ZÊ���u�ªË����Y�|ÌËÂfË�Y�Za
�ÊËZÀÌ]�Á�Ó�½|]�ÊËZËÂ]�Á�|��|ÅYÂy�Ã|ÌnÀ� 

��ËZ»�M��Ze��Â§|»� �Ç�� �yM�¾��Á�Ó\���aÇ ±�]��YÂy�
Ä�Z»� ¶]Z¬»� �{� É�YÂ¿� Á{ �Ä]Z�»� �Ì¼e� Á� [Â��»� ÉZÅ

��Â§|»��Á�Ó��Â§|»�cZ^Ì¯�e�Êy�]�¾f�Y{�¶Ì·{�Ä]�Á�Ó
�\¸m� h�Z]� d�Y� ¾°¼»� ,½Z]�Ì»� ÃZÌ³� ÊËZÌ¼Ì�

|ÌËÂfË�Y�Za P. murina��{Â� Ä�Z» �Z]� [Â��»� ÉZÅ
�Â§|»�ÄÌ^��É�ÅZ� �h�Z]�d�Y�¾°¼»�É�Y|Ë{� ��¿� �Y

�\¸m½M�ZÅ��{Â�   
{Z»��´»�®Ë�,�ËZ»�M��Å�ÉY�]Ç�{Z»MÇ�ºze ��Y�É�Ë�

Ä�Ì��®«ZeY�ªË�� ¿Âe� ÃZ´f�{�{�YÁ�ÉY�Ä]� �|Ë{�³� YÂÅ�¶
� ,YÂÅ� ¶¿Âe� ¶yY{� �{� �´»� �Å����ÉY�]� ½Z»�� Ä¬Ì«{

�°���|��Ã{Y{�Ânf�m ��Y��a��´»��Å�¶¼ ·Y��,��,��,
���,���,����Á����{Á�Á��Y��a�Ä¬Ì«{Ä]�f�{�Ê���]�ÃZ´

� d�~³� �Y��a� �|��d^i� Á����¶¿Âe� �Y��´»� ,Ä¬Ì«{
ËÂÆe� �Y� �a� Á� |�� k�ZyÈ��,d�Z��®Ë� c|»� Ä]� ¶¿Âe

�{�É| ]��ËZ»�M��ËZ»�M��|��¹Zn¿Y�YÂÅ�¶¿Âe �Ê���{�ZÅ
Ã{Y{�Á�¹Zn¿Y�Ê·YÂf»��Á��lÀa �,�ËZ»�M�¾ËY��{��|��d^i�ZÅ
�Êf¨m��ËZ»�M� �Å�ÉY�]����Á�|��Äf§�³���¿� �{� �Y�°e

�Â¼n»�{�� �Zf§�����¶¿Âe� ÃZ´f�{�¶yY{� �{� Ã{Z»��´»
�|Ë{�³�Ê]ZË��Y�YÂÅ   

  
�neËÄ�¸veÁÌ¶�YÂÅ�¶¿Âe�É�Z»M  

��Z]� |ÌËÂfË�Y�Za��´»�\¸m� ÉY�]� ZÅ�Z¼Ìe� ½{Â]� \�ZÀ»
� ½Â»�MNo-Choice�� �d§�³� �Y�«� Ê���]� {�Â»�ËZ¬»È�

Ã{Y{�É�Z»M �É�f»Y�Za��Ì£�½Â»�M��Y�Ã{Z¨f�Y�Z]�,¶�Zu�ÉZÅ
��ÉZ¯��]�»Chi-square�|��¹Zn¿Y��  

  



���  �Y�§���½Y�Z°¼Å�Á½Z]�Ì»��Zf§���]�ÊËY~£�sÂ���cY�iY���´»�Ê]ZËPales murina Mes.�|ÌËÂfË�Y�Za�,��� 

lËZf¿ 

�ËZ»�M� lËZf¿�½Z]�Ì»� ÉZÅ���Y� Ã{Z¨f�Y� Z]� Ê]ZË
�ÃZ´f�{ÊËZËÂ]�lÀ� 

�]�ÊËZËÂ]�µÁY��ËZ»�M�lËZf¿��Z�Y�ÊÀ »�cÁZ¨e�,lÀ����Y{
�´»� d¯�u� ¾Ì]� |��{� lÀa� µZ¼fuY� t��� �{��ÉZÅ

Ä]�|ÌËÂfË�Y�Za���Z¼Ìe�d¼��Âa�Z¯ÂÀ4¯��Z]�c�Z�y�Êf�Ë�

� Á� ZÅ�Z¼Ìe� �ËZ�|�� Ã|ÅZ�»��÷
2=12.019, P= 0.007, 

df= 3��Ê·Zu�{��,Êf�Ë��c�Z�y�Z]�©�^f�>Y��Z¼Ìe�¾Ì]�Ä¯
ÊÀ »�¥ÔfyY�|ÅZ��Á��Âa�Z¯ÂÀ4¯�º·Z��±�]��Ã|Ë{�É�Y{

��|�¿Mann-Whitney U=47.000, P= 0.796���µÁ|m�
���  

  

�¶°����ÊËZËÂ]�ÃZ´f�{��¦·Y���lÀ�A�,É�¯�»�¥����B�,Ê¿Â»Y�Ìa�¥Á����CÄ·Â·���ZÅ��,É�¯�»�¥���Á�Ê¿Â»Y�Ìa�¥Á���¾Ì]��]Y��ÉD��
Ä·Â·���µÂ��Ä]�Ã�Y|¿Y�®Ë�Ä]�Ê´¼Å�Ä¯�Ê¿Â»Y�Ìa�¥Á���Ä]�YÂÅ�|Ì·Âe��^À»��Y�YÂÅ�½ZË�m�µZ¬f¿Y�ÉZÅ�������«�Á���f¿Z�Ê��f»��,d�YE��

yZ���YÂÅ�¶¿Âe�ÃZ´f�{��[�,�É�¯�»�¥����Y�YÂÅ�kÁ�y�¶v»�ËZ»�M�dÆm�-�½Z³|¿�Z´¿���Âe�Ã|��Äf�d�Ë��ÉZÅ�ZÅ|ÌËÂfË�Y�Za�ÊnÀ� 
Figure 1� I: The olfactometer (A: Central container, B: Surrounded containers, C: Connecting pipes between central 

container and surround containers, D: Steady air flow pipes of centrifugal blower into the surround containers which are 
DOO�WKH�VDPH�OHQJWK����FP�DQG�GLDPHWHU�����FP��(��7KH�DLU�RXWOHW�YDOYH���,,��:LQG�WXQQHO��PDGH�E\�WKH�DXWKRUV���WR�

bioassay testing of parasitoids 
  

�µÁ|m���Ä^e��È�ËZ¬»��½Â»�M�ÉYU��¾»���´»�\¸m�ÉY�]�ÊÀfËÁ��Ç{Z»�ÉZÅPales murina��ÃZ´f�{��{�¦¸fz»�ÉZÅ�Z¼Ìe�Ä]
ÊËZËÂ]��µÁY��ËZ»�M��lÀ�  

Table 1� Mann-Whitney U signed rank test for female adult Pales murina attraction in a four-arm 
olfactometer (In the first test) 

Mean Rank P>0.05* N Treatments 
7.05 0.273 10 Intact leaf of C. erectus 

13.95 0.718 10 Infested leaf of C. erectus 
(Mann-Whitney U= 15.500, P= 0.007)  

10.8 0.308 10 Infested leaf of C. procera 
10.2 0.110 10 Control 

(Mann-Whitney U= 47.000, P= 0.796) 
  

lËZf¿��ËZ»�M�¹Á{�ÊËZËÂ]�lÀ��½Z�¿�{Y{�Ä¯��´»��|ÌËÂfË�Y�Za
ÊÀ »�¥ÔfyY�Z]�Ä]�É�Y{��Z¼Ìe��ÉZÅÁ�Ó��Â§|»\���aÇ�±�]���YÂy

Á{�É�YÂ¿�d^�¿�Ä]�Ì¬]È�|��\¸m�ZÅ�Z¼Ìe��÷2=9.940, P= 0.019, 

df= 3��|Àq�Å�Ä¯�¾Ì]�Ì¬]È�ZÅ�Z¼Ìe�¶»Z��±�]�º·Z��©�^f�>Y�,



  �Ç�Á{�,ÊÅZÌ³�ÉZÆË�Z¼Ì]�Á�cZ§M�®Ë�Â·ÂÌ]�µ�fÀ¯��Ç�Z¼��,��,½Zf�»��Á��ÌËZa ����  ��� 

±�] Z] c�Z�y Ê°Ì¿Z°» �Âa�Z¯ÂÀ4¯ Á |ÅZ� ¥ÔfyY ÊÀ » É�Y{ {Y|¿�½Z�¿ µÁ|m� �.(  

�µÁ|m�.�Ä^e��È�ËZ¬» �½Â»�M�ÉYU�¾»-��´»�\¸m�ÉY�]�ÊÀfËÁ �Ç{Z»�ÉZÅPales murina��ÃZ´f�{��{�¦¸fz»�ÉZÅ�Z¼Ìe�Ä]
ÊËZËÂ] �¹Á{��ËZ»�M��lÀ�  

Table 2. Mann-Whitney U signed rank test for female adult Pales murina attraction in a four-arm 
olfactometer (In the second test) 

Mean Rank P>0.05* N Treatments 
13.90 0.162 10 Fresh Frass 
7.10 0.131 10 Control 

(Mann-Whitney U= 16.000, P= 0.006) 
11.40 0.308 10 Intact leaf of C. procera 
9.60 0.131 10 Control 

(Mann-Whitney U= 41.000, P= 0.450)  
  

��ËZ/»�M�lËZf¿ ��½Z/]�Ì»�ÉZ/Å �����Y�Ã{Z¨f/�Y�Z/]�Ê]Z/Ë
YÂÅ�¶¿Âe�ÃZ´f�{ 

ÊÀ »�¥ÔfyY ��´»��À¯YÁ�{Y| e� �{�É�Y{P. murina�
� º·Z��±�]� ÉÂfv»� YÂÅ� ¶¿Âe� �{�Âa�Z¯ÂÀ4¯��¶]Z¬»� �{

� º·Z�� ±�]©�^f�>Y Ád�Y|¿� {Âm )÷
2=0.529, df=1, 

P=0.467ÊÀ »�¥ÔfyY� �� �±�]�¾Ì]�É�Y{�Âa�Z¯ÂÀ4¯��Z]
�±�]�Á�Êf�Ë��c�Z�y�Âa�Z¯ÂÀ4¯��Ê°Ì¿Z°»�c�Z�y�Z]

��d�Y{�{ÂmÁ÷
2=14.40, df=1, P=0.000.( �Ê·Zu��{�¾ËY

ÊÀ »� ¥ÔfyY� Ä¯� d�Y � ±�]� ÉÁ�� É�Y{©�^f�>Y��Z]
� ±�]� ¶]Z¬»� �{� Êf�Ë�� c�Z�y©�^f�>Y��c�Z�y� Z]

�� |�¿� Ã|Ë{� Ê°Ì¿Z°»÷
2=0.286, df=1, P=0.593���

�´» � ±�]� ¾ÌÀr¼Å� |ÌËÂfË�Y�Za� ÉZÅ�Âa�Z¯ÂÀ4¯��Z]
�±�]� Ä]� Y�� Êf�Ë�� c�Z�y©�^f�>Y��Êf�Ë�� c�Z�y� Z]

�� {Y{� tÌm�e÷
2=18.667, df=1, P=0.000�Á�Ó� ¾Ì]� ��

Ó� Á� �Z°�MÊÀ »� ¥ÔfyY� ½ZÆÀa� Á� d�Y|¿� {ÂmÁ�É�Y{ 

)÷
2=0.250, df=1, P=0.617Êe�Â��{� ����À¯YÁ� Ä¯

�[Â��»� Ä�Z»� ¶]Z¬»� �{� �Â§|»� Ä]� |ÌËÂfË�Y�Za� �´»
ÊÀ »�¥ÔfyY ��d�Y{�É�Y{÷

2=4.90, df=1, P=0.027��
�¶°���.(  

  

Wind Tunnel Paired Choices
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�¶°� 0�.��|ÌËÂfË�Y�Za��´»��À¯YÁPales murina��ËZ»�M�Ä]�d^�¿ �,YÂÅ�¶¿Âe��{�ZÅ�Z¼Ìe�Êf¨m�[Zzf¿Y�ÉZÅ��º·Z��±�]��

,�¾�Á���©�^f�>Y�º·Z��±�]��]Y�]��{��Ã�Ìe���Âa�Z¯ÂÀ4¯ ��Ê°Ì¿Z°»�c�Z�y��]Y�]��{��Ã�Ìe��Êf�Ë��c�Z�y�Z]��Âa�Z¯ÂÀ4¯�±�]��
�,�¾�Á����,�¾�Á���Ê°Ì¿Z°»�c�Z�y�¶]Z¬»��{��Ã�Ìe��Êf�Ë��c�Z�y�Z]�©�^f�>Y�±�]�����Ã�Ìe��Êf�Ë��c�Z�y�Z]��Âa�Z¯ÂÀ4¯�±�]��

�,�¾�Á���Êf�Ë��c�Z�y�Z]�©�^f�>Y�±�]��]Y�]��{�\���¾�Á���Ê¨z»�Á�Ó��]Y�]��{��Ã�Ìe���Z°�M�Á�Ó����aÇ�±�]��,É�YÂ¿�Á{��YÂy���
\��Á�Ó��Â§|»��aÇ�±�] �Z»��]Y�]��{��Ã�Ìe��É�YÂ¿�Á{��YÂyÈ����¾�Á����Â§|»�ÄÌ^�a��Áb �ËZ¬»�ÉY�]È�»M�,É�Z÷2, p < 0.05.(  

Figure 2. Flight response of Pales murina to Pair Tests in the wind tunnel, 1: Intact Leaf C. erectus (dark) vs. 
Intact Leaf C. procera (light), 2: Caterpillar Infested C. erectus (dark) vs. Mechanical Wound C. erectus 
(light), 3: Caterpillar Infested C. procera (dark) vs. Mechanical Wound C. procera (light), 4: Caterpillar 
Infested C. erectus (dark) vs. Caterpillar Infested C. procera (light), 5: Reveal Larvae S. siva (dark) vs. 
Hidden Larvae S. siva (light), 6: Fresh Frass of  S. siva (dark) vs. Sand (light). (a and b for ÷2, P < 0.05) 
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���  �Y�§���½Y�Z°¼Å�Á½Z]�Ì»��Zf§���]�ÊËY~£�sÂ���cY�iY ��´»�Ê]ZËPales murina Mes.�|ÌËÂfË�Y�Za�,... 

P. murinaÄ]�, �Á�Ó��Y�Ã|��|�Z�f»�ÉZÅÂ]�d¼�\� Ç�a�
±�] Ä]� É�YÂ¿� Á{� �YÂy��|�¿� [~m� {Ây� ½Z]�Ì»� ½YÂÀ� 

�,Ä¿Â³� ¾ËY� ¥Ôy�]� Ä¯� Ã{Y{� ½Z�¿� ¾Ì¬¬v»� �´Ë{� lËZf¿
�cZ^Ì¯�e�Á�{YÂ»�º¯��ZÌ�]��Y|¬»�ZÆÀe�Y6�§ Á�Ó����ÉÁ� 

Lymantria dispar (L.) �½ZÀ¼�{���Âe� Ä¯�d�Y� ¹�Ó
��{Â��ÊËZ�ZÀ��½M�Ê Ì^�McCormick et al. 2014(- 

� Z»YP. murina �Á�Ó�½|]�ÉÂ]� Ä]�d^�¿�Ê�Zy��À¯YÁ
�{Y|¿�½Z�¿�½Z]�Ì»���»YÂm�ÃZ´f�Ë��d�Y�¾°¼»�Ê§����Y

� Ê¸´ÀmÄ]��Â���Zn¿M� �{� ZÅ|ÌËÂfË�Y�Za� �Â�u�h�Z]� Ê¸¯
|�Z]��Ä¯�ÃZÌ³�Á{��Å�½Zfy�{�º·Z��±�]�ªÌ¬ve�¾ËY��{

� ÊÀ Ë� Ä ·Z�»� {�Â»©�^f�>Y�� Á�Âa�Z¯ÂÀ4¯��Á� [~m� �{
ºze �|ÌËÂfË�Y�Za�É�Ë��iR»�� �{Â^¿cY�iY ÃZÌ³ �YÂy�½Y�ÉÁ�

�½|��{Y�M�Á�|Ì·Âe�h�Z]��Y��½Zfy�{�cZ^Ì¯�e�Y6�§ Ã|��
Ê»��³�Z°��cY��u�Ê¿YÂyY�§�h�Z]�cZ^Ì¯�e�¾ËY�Á �{Â�

)Gossner et al. 2014.(  
�Ã|ÌÀÌ¯Ze��´»�Ä¿Â³�Á{Pales pavida (Meigen) �Á

Zenillia dolosa (Meigen)��½Z]�Ì»� Ä]� Ã{Â·M� ½ZÅZÌ³
°Ì¿Z°»� c�Z�y� Z]� ½ZÅZÌ³� �Y� �fÆ]� Y�� {Ây��Ìz�e� Ê

Ê» �� |ÀÅ{Ichiki et al. 2012 .(� �´»Cyzenis 

albicans (Fallen)�ºze� �Zf§�� Ä¯ ÄÌ^�� ½M� É�Ë�P. 

murina����Âe�Êf�Ë��c�Z�y�Z]��Â¸]�½Zfy�{�Ä]�,d�Y
\� Ç�a�,Ä¿Zf�»�Operophtera brumata (L.)�\¸m� ,
Ê» ��|¿Â�Roland et. al. 1995.(  

��´»� Ä¯� {Y{�½Z�¿�ªÌ¬ve�¾ËY�lËZf¿P. murina�
�\�ZÀ»� ÃZÌ³�Âa�Z¯ÂÀ4¯ )�Êf�Ë��¶uY�»Ç��u �½Z]�Ì»

�¶»Z¯�ÃZÌ³�¾ËY�ÉÁ�»Ê {Â� (�Êf�Ë��c�Z�y�Z]�Y��d^�¿
�\�ZÀ»Z¿� ÃZÌ³�Ä]©�^f�>Y )�Êf�Ë��¶uY�»Ç��u��½Z]�Ì»

�¦¸e� Á� Ã|�¿�¶»Z¯� ÃZÌ³�¾ËY�ÉÁ�»Ê |¿Â� (�c�Z�y� Z]
Ä¿Â³� �{Y{�tÌm�e�Êf�Ë� �|ÌËÂfË�Y�Za��´»�ÉZÅDrino 

bohemica Mesn.�� ÁBessa harveyi (Tns.) ��Y{YÂ¿Zy�Ç
�Ã|ÌÀÌ¯Ze��u�Ä]Ç�Ê»�[~m�,½Z]�Ì» |¿Â� )Martin et 

al. 1990.(  
�h�Z]� Ã|�� |�Z�f»� ÊÅZÌ³� cZ^Ì¯�e� d�Y� ¾°¼»
�cZ^Ì¯�e� Ä¯� �½Â¼Ìf¿M� �¬¿�� {{�³� |ÌËÂfË�Y�Za� É�Á{

rfy�{� ±�]È ©�^f�>Y�� �d�Y{� Ê³�ËÁ� ¾ÌÀq½Zfy�{ 
�nÀ»�d§M���Âe�Ã|Ë{�c�Z�y��Y���Ä]�Z�ZÅ��É�{Á|u

�� \Ì¯�e ¶»Z� ¾a�eÂ¿Â» � ,ZÅ¾a�e ZÅ, � cZ^Ì¯�e�Y6�§ 
�^��±�]��Á�� »�cZ^Ì¯�e {�|�Ä¯�Ê·Zu�� �Y� ZaÁ�Y�ÊË

� cZ^Ì¯�e�Y6�§ ±�]¾Ë�¯Z»�m� Á� Zf]� ¾Ì¸Ì§ÂË�Z¯� , �Y�� É{
��|¿{�¯�{Y�MTurlings and Tumlinson 1992(.  
��´»P. murina��Ze��Â§|»�Ä]Ç���À¯YÁ��Ì¿�Ã��u

ÄvËY�� d¼�� Ä]� Á� {Y{� ½Z�¿� d^j» �,Ã|�� |�Z�f»� ÉZÅ
�´»� �|��\¸m � |ÌËÂfË�Y�Za�ÉZÅLeschenaultia exul 

(Townsend) � ÁPatelloa pachypyga (Aldrich and 

Webber)�{YÂ¿Zy��YÇ���u�cÓÂ�§�Ä]�Ã|ÌÀÌ¯ZeÇ��½Z]�Ì»
½Z]�Ì»�Ä]�d^�¿ �½Z�¿��À¯YÁ�½Z]�Ì»�ÃZÌ³�Á�Ã��u�ÉZÅ

� {Y{)Mondor and Roland 1997��{� Ä¯�Êe�Â�� �{� ��
Ä¿Â³�Êy�] �|ÌËÂfË�Y�Za�ÉZÅ��Y�|¿Y��Y|¬»�Z]�Ê�Zy�{YÂ»

½Z]�Ì»�Á�[~m�ÉY�]�½M��Â§|»�Á�½Z]�Ì»�Á�Ó �dËZ¨¯�Ê]ZË
Ê» ��|À¯Gossner et al. 2014.(  

� lËZf¿� �Z�Y� �]Ä]�d�{���Y� |ÌËÂfË�Y�Za� ¾ËY� Ã|»M
� Á�Ó� ÉÂ]� dÌ]Y~m� Á� ÊËZÀÌ]� �u� ªË��Ä]�ZÆÀe�Ä]� ÊË

|�¿�\¸m�½Z]�Ì»�-ÄvËY��¾ËY�]ZÀ] �½ZÅZÌ³��Y�Äf�Zy�]�ÉZÅ
»Ê |¿YÂe��¶»YÂ���Y�Ê°Ë�iR»�|ÌËÂfË�Y�Za�\¸m��{ ��|�Z]�ZÅ

�Êy�]� Ä¯� d�Y� Ã|»M� �Ì¿� cZ¬Ì¬ve� �Y� Êy�]� �{
�Ä¸¼u� cY��u� �Y� Ã{YÂ¿Zy� ¾Ë|Àq� Ä]� Ä¯� ZÅ|ÌËÂfË�Y�Za

Ê» � ,|ÀÀ¯¼ÅÈ�½Z]�Ì» � ÉZÅ½M�ZÅ��ÊÅZÌ³� Ä¿Â³� ®Ë� �Y
Ê»�ÄË~¤e ��|À¯Pichersky 2004�lËZf¿�Z]�Äf§ZË�¾ËY�Ä¯��

� cÁZ¨f»� ªÌ¬ve� ¾ËYÊ»�� �|�Z]È¿Â³ P. murina Ä]��Â��
� Á{� �Y� Ä¿Â³� Á{� Ä]� Ã|¼�{YÂ¿Zy� ¦¸fz»� ÇNoctuidae 

)Farrar et al. 2007�Á��Lasiocampidae�½Z]�Ì»�Z]��ÉZÅ
Ê»�Ä¸¼u�ÊÅZÌ³�cÁZ¨f»���Z�Y�¾ËY��]��|À¯¿Â³È��ÊÅZÌ³

Ê»�Y�§�Y��d§M�Ê Ì^��½ZÀ¼�{�,½Z]�Ì» �µZu�¾ËY�Z]��|¿YÂy
�Y�Êy�]��{��|�Z�f»�{YÂ»��]�ÃÁÔ��Ä¯�Ã|��d]Zi�cZ ·Z�»

�Ã��u�É|���¦¸fz»�¶uY�»�½|]� Ã�Z��� ,ÃZÌ³� �Y� Ã|�
�|ÌËÂfË�Y�Za�\¸m��{��Ì¿�½Z]�Ì»�iR»�Ê» ��|À�Z]Gross 

1975, Altieri 1982, Godfrag 1994.(  
�¿��ÅÁ�a�¾ËY½Z �±�]�Ä¯�{Y{�Ã|Ë{�c�Z�y�ÉZÅ �ÉY

�Ä¯Ä]��Â���,{Â]��Z¼e��{�ZÅÁ�Ó�Ã�YÁ�M�Á�©Y�]�Z]�ºÌ¬f�»
�¾ËY� �{�¯�\¸m� {Ây� Ä]� �f�Ì]� Y�� |ÌËÂfË�Y�ZaËÄf§Z�ZÅ��Z]

� cZ¬Ì¬ve�Y6�§�½Z]�Ì»� ÉÁ�� ½Y�Z°¼Å� Á�� �´»� Ê]ZËP. 

murina��|ÌËÂfË�Y�Za±�]��YÂy�4¯��ZÀThiacidas postica 

Walker���{�Y{�d¬]Z�»��Ì¿Farrar et al. 2010 .(�Ã{Z¨f�Y
�½Z]�Ì»� Á�Ó� �YÄ]�c�Â���¶yY{� �{� Á�Ó� Á� �Z°�M�¨v»È�

� |ÌËÂfË�Y�Za� ¾ËY� Ä¯� {Y{� ½Z�¿� ,É~£Z¯��¿�Y��,É�Y|Ë{
� Á� {�Y|¿� º�ÌfË�Y�Za� �{� ÊËY�Z¯Ä¿�ZÆÀe�� Y�� Á�Ó�Y ��¿�



  �Ç�Á{�,ÊÅZÌ³�ÉZÆË�Z¼Ì]�Á�cZ§M�®Ë�Â·ÂÌ]�µ�fÀ¯��Ç�Z¼��,��,½Zf�»��Á��ÌËZa ����  ��� 

�Ä°¸]�{Y|¿��Ìz�e�É�Y|Ë{�Y ��¿��{Ây�½Z]�Ì»��Ì¿�ÊËZËÂ]
�{� Y����´¿ZÌ]� �Ì¿� É�´Ë{�cZ¬Ì¬ve� �{�°¿� ÊËZ�ZÀ�� Á

� �{� ZÅÁ�Ó� �Y� É�ZÌ�]� Ä¯� d�Y� ÄnÌf¿� ¾Ì¼ÅZ�ÈË��ÄÀe
��¼m�½Zfy�{»Ê |¿Â���Á�ÊËZ�ZÀ��|ÌËÂfË�Y�Za���Âe� Á

� Ê]ZË{�¼¿Ê |¿Â� )Mondor and Roland 1997(�-
��{� Ê¼Æ»� ¶»Z�� ªÌ¬ve� ¾ËY� �{� É�Y|Ë{��u� ¾ËY�]ZÀ]

�½Z]�Ì»��Ìz�e¼¿Ê |¿YÂe�|�Z]  
Y�®Ë�Ê¸¯�Á�Ê»Â¼��ÉÂ´·»Ì½Z]� Ë]ZÊ���{�Är¿M�ÄÌ^�
��´»P. murina »Ê |�Z]���Y�Ê¸Ìy��{Ä¿Â³�ZÅÉ��Äf�Y�

µZ]WZ�£Ì½Z )Hymenoptera� Ã|Ë{� �»Ê {Â��ZÅ�Â^¿�� �
Ä]��Â���ÃZÌ³�Á�½Z]�Ì»�Ä]�Ã|¼��Á�\·Z£¹OÂe��\¸m»Ê {Â��

��Â§|»�Ä]�¾ÌÀr¼Å� Á��uÇ��½Z]�Ì»�½|]�ÉZÅÂ]� Á�d§M
Ê»�½Z�¿��À¯YÁ��Ì¿ �µZj»�ÉY�]� �|ÀÅ{Aphidius ervi 

Haliday��Ä]f�È���{Âz¿Acyrthosiphon pisum (L.)�Á��
Ê»�\¸m� Äf��½Z]�Ì»� ÃZÌ³ {Â� �Á� Â]� Ä]�½M�µZ^¿{� Ä]� Á

Y�ËvÈ��½Z�¿��À¯YÁ��Ì¿�Ã|Ë{�c�Z�y�¶^«��Y�Ä¯�Ê¿ZÅZÌ³
»Ê |Å{ )Du et al. 1996.(  

�|ÌËÂfË�Y�Za��Â^¿�Mesopolobus incultus (Walker) 

(Hym., Pteromalidae) ��{� �ÂÀf»� Á� Ã|ÌrÌa�É{�^ÅY�
�Z]�Ä�]Y�»Ì½Z]� Ë]Z�Ê�Ê»Â��y��Mecinus pascuorum 

(Gyllenhal) � ½Z�¿»Ê |Å{ .� Y|f]YÊ»Â��y�� �Ã{Z»
��Âe ÉÂ] ¶³ �½Z]�Ì»� ÃZÌ³Plantago lanceolata L.�
�\¸m»Ê {Â��� ÁÄ]�,Ä]Z�»� �Â� �Â^¿� � |ÌËÂfË�Y�Za��Âe 
ÉÂ] �½|]{Ây�½Z]�Ì» �½Z]�Ì»�ÃZÌ³�Á¹OÂe��½Z�¿��À¯YÁ
»Ê |Å{ Êfu ¾ËY�Ä¯�Ê¿Z»���{ �Ê»Â��y��Z] ÉÂ] �Ì£ 

½Z]�Ì» �{ dÌ �Á�®Ë ½Á|] [Zzf¿Y ��\Ì¯�e��Ì¿� {Â
�dÌ�Zy�|ÌËÂfË�Y�Za�ÉY�]\¸m�³|ÀÀ¯�{�Y{�Ê)Schke et 

al. 2014(.  
�½ZÅZÌ³� �Y�¾f�m�É�Á{� Á�ÊËZ�ZÀ�� Z]� |ÌËÂfË�Y�Za

Z¬]�,\�ZÀ»Z¿É���f�Ì]�Y��{Ây»Ê |À¯ .��Y�Êy�]ÉZÅ�Â^¿� 
� |ÌËÂfË�Y�Za� ½Z]�Ì»� ÉÂ]Ä]�c�Â� �·Zy �Ä]� d^�¿� Y�

�tÌm�e� ½Z]�Ì»� �Ì£� ÃZÌ³� Á� ½Z]�Ì»� ÉÂ]� �Y� Ê^Ì¯�e
»Ê |ÀÅ{ )Zhang and Schlyter 2004(�Ä°ÀËY� Äf^·Y� �

� �´»P. murina�� \Ì¯�eY�ËÄv�ZÅÉ�� Á�Ó\���aÇ 
±�]��YÂy É�YÂ¿�Á{ �ÊÀ Ë�½M�\�ZÀ»Z¿�½Z]�Ì»�Á©�^f�>Y 

�Ä¯�{Â]�½Z]�Ì»�¾ËY�Ê¼��cZ^Ì¯�e�¶Ì·{�Ä]�{Y|¿�tÌm�e�Y�
�¶Ì¼°e��Y��¿Z»�Á{Ç�Â¼¿�Á�|����ZÅÁ�Ó�|�  

� ÉZÅ�Zf§�� �{»Ì½Z]� Ë]ZÊ��cY�iY� Á� ZÅ|ÌËÂfË�Y�Za

� ÃZÌ³� ºf�Ì�� ¶]Z¬f»��� ½Z]�Ì»���ÉY�]� Ê Ì^�� ¾¼�{
� dÌ ¼m� º�Ì»ZÀË{� Á� �À¯Y�a� ,Ê¿YÁY�§� ¾ÌÌ e½M�ZÅ�

Y�mY�¶]Z¬f»�cY�iY�¾f�¿Y{� �{�Y{�{�]�Z¯É n¿�Ì�Ç��ÊËY~£
ÉY�] ÉZÅ|ÀËM�§ ºf�Ì�Â¯Y |Àf�Å�ºÆ» )Gladbach et 

al. 2011.(  
�ÂÀe ÊÅZÌ³�� �{°^�È�ÊËY~£�� h�Z]�ËY�§Y ��Â�u
¾¼�{ Ê Ì^� � Áf¿�{ÌÄn � Ê°Ë�Â·Â¯Y� µ{Z e»Ê {{�³ 

)Tylianakis and Romo 2010 .(½Z]�Ì» ��{� Ê]ZË
�´»�ZÅ�ÄÌ^��Ã|ÌÀÌ¯Ze�ÉP. murina, »Ê |¿YÂe �ªË����Y

�®Ì·Â]Zf»�{YÂ»Â¿Zi�ÈË�cY��u���Âe�ÄË~¤e��iY��{�½ZÅZÌ³
½Z]�Ì»,�{Â��¶�Zu .�Ä°ÀËY�Ä]�ÄmÂe�Z]È¿Â³ P. pavida���Y

� cZ^Ì¯�e�Y6�§�ÊËZ¬·Y HIPVs (Herbivore-Induced 

Plant Volatiles) Ä]�½YÂÀ���Ã{Z¨f�Y�½YÂyY�§�Á�Z¼ÀÅY��®Ë
»Ê |À¯ (Ichiki, et al. 2012) � d�Y� ¾°¼»È¿Â³ P. 

murina��\Ì¯�e�Ä]�ÄmÂe� Z]� �Ì¿HIPVs��½Z]�Ì»�Ä]� ÃZÌ³
� Z]� Ä¸]Z¬»� �{� �|Å{� ½Z�¿� �À¯YÁ³ÌÃZ��YÂy�½ZÅZÌ³� ,É

� cZ^Ì¯�e�Y6�§ ÁË�Ç�]� Ã|�� ÄfyZÀ�� Ä� cZ^Ì¯�e� ¹Z¿�Y6�§�
� É�Z�ZÅ�� ÊËZ¬·Y»Ê |ÀÀ¯��h�Z]� cZ^Ì¯�e� ¾ËY� Ä¯

�d¼��Ä]� |ÌËÂfË�Y�Za�Ê¿YÂyY�§³ÌÃZ��YÂy »Ê {Â�. �Êy�]
Ä¿Â³�ZÅÉ�|À¿Z»� |ÌËÂfË�Y�Za Z. Dolosa,���Y� Ã{Z¨f�Y� Z]

cZ^Ì¯�e �Y6�§��^�� ±�] GLVs (Green Leaf 

Volatiles), � ¶v»ºze��Ë�É�� ¾ÌÌ e� Y�� {Ây»Ê |À¯ 
)Chamberlain et al. 2006�cZ^Ì¯�e� ���Y6�§��^��±�],�

��Y��a�ÃZÌ³�Ä¯�|Àf�Å�Ê»Â¼��cZ^Ì¯�eÈ»|���Ê°Ì¿Z°»
�Z�ZÅ�� É»Ê |À¯�� h�Z]� Á¿YÂyY�§�Ê Ì^�� ½ZÀ¼�{� Ê

»Ê {{�³.��� �^��±�]� �Y6�§�cZ^Ì¯�eGLVs��´»�ÉÁ�� �
P. murina��Z]�½ZÅZÌ³�Ä]��À¯YÁ�¹|��Ä]�ÄmÂe�Z]È»|��
�,Ê°Ì¿Z°»]Ê iPeÌ���d�Y  
Z»�MË��ZÅÉ�� Äf§�³� ¹Zn¿YÄ]��Â���Ä¯� {Y{� ½Z�¿� Ê¸¯

�|ÌËÂfË�Y�Za��´»P. murina��Ê¬�À»� Á� Ã|ÌrÌa�{�^ÅY�
�Z]�Ä�]Y���{»Ì½Z]� Ë]Z�|ÌËÂfË�Y�Za�¾ËY��{�Y{�Z¬]��ËY�§Y�Á�Ê

�Â§|»�ÉÂ]��Y�Ã{Z¨f�Y�Z]��Ze½Z]�Ì»�Ç �ÁY�ËÄv�ZÅ�¶�Zu�É
� �iY� �]�\�ZÀ»� ÃZÌ³�Ê°Ì·Â]Zf»� ÄËÂ¿Zi�cZ^Ì¯�e� �Y~¤eÈË�

� ¶v»� ,½Z]�Ì»� Á�Óºze��Ë�É��Y�� ½Z]�Ì»� Á�Ó�®Ë{�¿� �{
� Y|Ìa»Ê |À¯,½Z]�Ì»� Á�Ó� ½|]�ÉÂ]� Ä]� |ÌËÂfË�Y�Za� ¾ËY� � 
|ÅZ�»Ç�� ½Z]�Ì»� Á�Ó� ,ÊËZÀÌ]� ªË��� �Y� cZ^Ì¯�eÂ¿ZiÈË�

\�ZÀ»Z¿�½ZÅZÌ³�ÉÁ��Ê°Ì·Â]Zf»��cZ^Ì¯�e�Á�½Z]�Ì»�ÉY�]
GLVs��\¸m¼¿Ê {Â�.  
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