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Abstract 
Learning new cues in all branches of biological organisms, ranging from unicellular organisms to 
mammals, occurs in different ways. In spite of their small size and short life span, insects have an 
extraordinary ability to learn, memorize and use environmental cues associated with the hosts and 
their food sources. Having the ability to learn and recalling the cues associated with the presence of 
prey / host is a key factor that increases the performance and foraging capacity of biocontrol agents 
including the ichneumonid parasitoid wasp Venturia canescens which is one of the most important 
parasitoids of the family Pyralidae in the world. In this research the learning ability of V. canescens in 
presence of peppermint and lemon odors was investigated by Y- Olfactometer. Results showed that 
the wasp had no significant preference towards peppermint or lemon, but after conditioning the 
female wasp, a meaningful difference was observed between her response to the conditioned odor 
(peppermint) and unconditioned odors (lemon). Her memory's lasting period continued for 27 hours 
after conditioning in the absence of the learned cues. Recognizing the learning ability and memory 
retention of the biocontrol agent V. canescens helps improve the efficiency of its application in 
biological control programs. 
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   Fig. 1. Innate responses by Venturia canescens to tested odors 
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Fig. 2.  Recorded responses by Venturia canescens to tested odors, peppermint (CS) and 
lemon (US), after conditioning 
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Ä¿Z�¿� dÌ¼ÅY� ¾Ì]�� {Â�� ¶WZ«� cÁZ¨e� ,ZÅ�Meineres et al., 2003; Kruidhof et al., 2012,�³�Z°]� ,É�Ì�

Associative Learning��Y�Za���ÂeZÅ|ÌWÂfË�����j¯Y|u�Ä]�h�Z]½|Ì�Y�Z¯ÊË��³Ânf�mÉ�½M�»�ZÅÊ�{Â���Smid 

et al., 2007� ���Z�Y�]�lËZf¿�d�|]�Ã|»M��z�»�|Ë{�³�Ä¯��Â^¿��canescens�V.��Y�«�]� Ä]� �{Z«É��Z]��Z^e�Y
»��Â�u½Z]�Ì�|m�Ä¿Z�¿�Á|Ë�|m�ÄeZ�¿�Ä]�d^�¿�Á�Ã{Â]|Ë�»��Â�u�Z]��^e�»½Z]�Ì�d^j»�x�Za��|Å{��Y¾Ë�Z¿YÂeÊË�

»��{Z«�Y��Ã{Z»��Â^¿�Ê�{�Z��^���{�Zed Ì�»�Z]�{�Ây�]��Y�| ],½Z]�Ì�Ä¿Z�¿�ZÅÉ�»�^e��»��Â�m�Z]½Z]�Ì�Â]�|À¿Z»É�
³ÃZÌ�»,½Z]�Ì�½Â»�§�ZÅÉ��ÀmÊ�»�½Z]�Ìv»��{� Y��Ì�Y�Ä]�ÄmÂe�Z]�Á�Äf§�³Y�§¾Ë�Ä¿Z�¿�»�ZÅ½Z]�Ì��c|»��{� Y��{Ây
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lËZf¿����Zu�ªÌ¬ve�½Z�¿�{Y{�¹YÁ{�Ä�§Zu�ÉZÅ�Â^¿��®e�Ê�ÀmÉY��canescens�V.�� �Y� | ]®Ë��Ä^e�»
���Ê�É�Z�����d�Z��µÂ��|Ì�¯��� Z»Y�Z�Y�]�cZ ·Z�»�,Ê¸^«�¹YÁ{�Ä�§Zu�ÉZÅ�Â^¿��Ê�ÀmÁ{ÉY��¾ËY�Ä¿Â³�
���d�Z��| ]��Y�Ê����É�Z��Ä»Y{Y�Ê»|]ZË�Á�Y¾Ë�Ä�§Zu�Ê»|¿YÂe��{�x�Za�Ä]�dÌ¨Ì¯��Y{ZaÉZÅ�ÄmYÂ»�Ã|���{�

µÔy�Ä]�ne�ZË�Ã|ÌrÌa�Ê³�ÉZÅ�Ê�Ìv»��ËY�§Y�|]ZË�(Theil et al., 2013)� ��{�cY��u�¦¸fz»��Ì¿�¹YÁ{�Ä�§Zu�
| ]��Y�®Ë�Z]��Ä]�ne�Ä¿Z�¿�ZÅ�Ê»|¿YÂe�Ê¿ÓÂ��|�Z]� �Â]� Ä�§ZuÊËZË�� �Â^¿�� �{bicolor (Hym.: Braconidae)�

Pholetesor�|ÌWÂfË�Y�Za�Á�Ó�Phyllonorycter spp.�Ze�����Á���{�[ZÌ£�Ä»Y{Y� Ä]�ne�|ÅYÂy�d§ZË�� �
�Dutton et al., 2000����{�Â^¿��P. luctuosa  

����Ä]�ne�Ä¯�Ã{Z»�{Y�§Y�|��{�ÄÆmYÂ»�Z]�Ze�|¿�Y{�Y��½Z]�Ì»�ÃY�¼Å�Ä]�¶Ì¿YÁ�ÉÂ]��Ê�����Y��a��Á��É�Z�
� �Y��a� Ã{Z»� {Y�§Y� �Y�Ê¼Ì¿� Á���� ½Z�¿��À¯YÁ�¶Ì¿YÁ�ÉÂ]� Ä]� �Á��|¿{Y{�Dutton et al., 2000����Ä�§Zu�¹YÁ{

� µZ¼fuY��ËY�§Y� Á��Ìv»� �{� {ÂmÂ»� �f�Ì]� ½|¿Z»� Ê«Z]�h�Z]� Ê¿ÓÂ�� {�Ây�]Ä¿Z�¿� Z]��Z]� �^e�»�Ê�Ìv»�ÉZÅ

¶°�����½Z»��Ê�Â»Y�§��t0� �{�ÁM�]�Ã|���a��Y�Ê����É�Z���Â^¿��V. canescens,��y�ÃZÌ��²¿��½Z�¿�Ã|ÀÅ{
x�Za�ÉZÅ�,d^j»��y�Ä�¬¿�¾Ìq����¬À»�½Z�¿�Ã|ÀÅ{�x�Za�ÉZÅ�Ê¨À»�Á��y���¬À»�½Z�¿�Ã|ÀÅ{�x�Za�ÉZÅ�ÊjÀy�Ê»�|�Z]� 

Fig. 3� Calculated time forgot after conditioning parasitoid wasp V.canescens. The dotted line 

indicates positive responses, the gray line negative responses, and the dot-dashed line the neutral 
responses over time. 
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³Â¸m�Á�Ê§{Z�e�ÉZÅÂnf�m��ÅZ¯�Á�ÊËY�Z¯�¾f§���eÓZ]�h�Z]�dËZÆ¿� �{�Ä¯� {Â��Ê»�½Z]�Ì»� �Â�uÌ��Y�É�
{Â��Ê»�É��¿Y� Á� ½Z»��¥��� �c|»�½Z»��Ä�§Zu�|ÌWÂfË�Y�Za��{� ºÆ»�ÉZÅ�f»Y�Za� �Y�Ê°Ë� ½YÂÀ�� Ä]�|¿YÂe�Ê»�

Ê]ZË��Y�¶Ì�¿Zfa��¶»YÂ��¾ËY�ÊËY�Z¯�Á{�Ì³��Y�«���¿�|»�®Ë�Â·ÂÌ]�µ�fÀ¯��� 

É�Ì³{ZË�Ê»�|¿YÂe�ÊËY�Z¯�|ÌWÂfË�Y�Za�Y��Z]�|Àq�Ä]�ne�¶^«��Y�É�Z�ZÅ���ËY�§Y�|Å{�Ä¯�¾ËY��»Y��{�ÄÀÌ»��
ºÌ�Àe�dÌ ¼m�½Z]�Ì»�ÉZÅ�ZÅ|ÌWÂfË�Y�Za�ºÆ»�d�Y��Hatings & godfray, 1999; Meiners et al., 2003; 

Stireman, 2002����Y�Ê§���É�Ì³{ZË�h�Z]�ªÌ^�e��fÆ]��Â^¿�|ÌWÂfË�Y�Za�ÉZÅ�d^�¿�Ä]��ËY���Ê�Ìv»�Ê»�{Â��� �
�van Baaren & Boivin, 1998���º�Ì¿Z°»�É�Ì³{ZË�ÃZ´ËZm�Ê¼Æ»�Y���{�É�ÂXe��j¯Y|u�É�´�ÁZ¯�ZÅ|ÌWÂfË�Y�Za�
]�Ä{Ây��Z�fyY�Ã{Y{�d�Y�Y�q�Ä¯�cY�ÌÌ¤e�,É�Zf§��ÉÁ���Á��ÉZÅ�½Z]�Ì»�Ê]ZË�{ÂmÂ»�Ê»�ÌiZe�{�Y~³��{ÂmÁ�

ÄË��¿�ÉZÅ�É�Ì³{ZË�ÉZÅ�Zf§��cY�ÌÌ¤e�Ê´¿Â´q��fÆ]�­�{�h�Z]�½Z]�Ì»�Ê]ZË��{� ZÅ�Zf§��¾ËY� �Y�Ê�Z¿�cY�iY� Á�
�À¯Y�a�É{�§�Á��É�³Ânf�m�¾ÌÀr¼ÅÊËY~£��]ZÀ»� |À¿Z»�¦¸fz»��]ZÀ»�Ê»�{Â�� ��van Baaren & Boivin, 

1998� ��É�Ì³{ZË�Ê»�|¿YÂe�ÉÂnf�m�Ê§{Z�e�Y��¶Ë|^e�Ä]�ÉÂnf�m�|À¼§|Å�|À¯�Ä¯�¾ËY�Ä]�Ä]Â¿�{Ây�h�Z]�
�ËY�§Y�w�¿�{�Ây�]�Z]�½Z]�Ì»�Ê»�{Â��Muller et al., 2006; Dutton et al., 2000� ���Â«Á�Ã|Ë|a�É�Ì³{ZË�

Ê»�|¿YÂe�|À¿Z»�®Ë��Ì�»�½ZÌ»��]�¶¼��|À¯�Ä¯��nÀ»�Ä]�¾f§ZË��]ZÀ»�\�ZÀ»��f�Ì]�Z]�¥���½Z»���f¼¯�{Â���
Ä¿Z�¿�ÉZÅ�Äf§�³Y�§�Ã|��h�Z]�dËY|Å�ÉZÅ�Â^¿��Ã{Z»�Ä]�d¼��½Z]�Ì»�Ê»|¿Â��Ä¯�¾ËY��»Y��nÀ»�Ä]��ËY�§Y�w�¿�
ºze�É�Y~³�Á�ÓZ]�¾f§��dÌ¬§Â»�Ê¸j»|Ì·Âe �{Z»�|ÅYÂy�|Ë{�³�Turlings et al., 1993� ��Ânf�mÉ��Ä]�|À¼§|Å
�Y�Za|ÌWÂfË�»�®¼¯Ê�|À¯�� Ze»½Z]�Ì�Y��ÊËZÅ�¯� Z]dÌ¨Ì�� �eÓZ]� Á��¿Y�¥��� Z]É�� ½Z»�� ÁY|Ìa� �f¼¯��{�Â»� Á� Ã{�¯
Ã�Æ]��Y{�]É�|Å{��Y�«� �Ê«Z]�½|¿Z»��Àm�Ã{Z»��{�pa�½Z]�Ì»�Ê´f�]�Ä]�¶»YÂ��Ê¨¸fz»�{�Y{��ÉZÅ�Â^¿��Ã{Z»�Z]�

Ã{Z¨f�Y��Y�Ä¿Z�¿�ÉZÅ�¦¸fz»�Ê�Ìv»�½Z»��½|¿Z»�{Ây�Y���{�pa�ºÌ�Àe�Ê»�|ÀÀ¯� �
�Theil & Hoffmeister, 2009� ��Ä]�ne�{�Ây�]��Â^¿�� |ÌWÂfË�Y�Za� ÉZÅZ]�pa�ÉZÅ��,[Â¸�»�h�Z]��ÌÌ¤e�½Z»��

Ã�Æ]�É�Y{�]��Y�pa�Ê»�{Â��Á�ÉZÅ�Â^¿��Ã{Z»�¶ËZ¼e�Ä]�¥���½Z»��É�f�Ì]��{�¾ËY�pa�ZÅ�|¿�Y{��Wajnberg et 

al.,1999��� 

� �fÆ]� dyZÀ�º�Ì¿Z°»� �Y�¯� c�|«� ½|¿Z��� �j¯Y|u� Ä]� ÉY�]� É�Ì³{ZË� ÉZÅ�Á� ZÅ�³�Z°�� É�´�ÁZ
ZÅ|ÌËÂfË�Y�Za�Ê»�½Z]�Ì»��Zf§��dËY|Å��{� Y��Z»�|¿YÂe��¶»Z��Ê]ZË�µ�fÀ¯�{�Â»�d§M�½{Y{��Y�«�¥|Å���{�®Ë�Â·ÂÌ]

|À¯�®¼¯���¿��Ê»�Ã|���¯}�{�YÂ»�Ä]�ÄmÂe�Z]��®Ë�Ä�§Zu�¹YÁ{��Â�À¼ÌÅ�Á�É�Ì³{ZË�ÊËZ¿YÂe�½YÂe�|ÌËÂfË�Y�Za�Y�
½M�dÌ¨Ì¯�¾ÌÌ e�ÉZÅ�f»Y�Za��´Ë{��ZÀ¯��{��¾ËY�Ä¯�Y�q�d§�³���¿��{�ZÅ�É�Z°¿Y�¶]Z«��Ì£�Á�ºÆ»��¬¿�Ê³�ËÁ�Á{

�Y�ºÌ�fË�Y�Za�,É�³Ânf�m�dÌ¬§Â»��ËY�§Y��{��|¿�Y{��Ìv»�ÊÀÌ]��Ìa�¶]Z«��Ì£���ËY���Z]�É�Ë~a�ª§Á�Á�ª§Â»���

��

´�Zb��É�Y��
�¾ËY��ÅÁ�a�Z]�Ã{Z¨f�Y��Y�cZ¿Z°»Y�Ê�ÅÁ�a�ÃÁ�³�Ê°��bÅZÌ³�Ã|°�¿Y{�É��ÁZ�¯�k�¯��ÃZ´�¿Y{�½Y�Æe�Á�

Z]�Ã{Z¨f�Y��Y�dËZ¼uÉZÅ�Ê·Z»�\�«�Ê¼¸��µ�fÀ¯�®Ë�Â·ÂÌ]�cZ§M�Á�É�Z¼Ì]ZÅ�Á�¾ÌÀr¼Å�Ä��Â»�Ê�ÅÁ�a�
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c|�Z�»���Zz]�½Z�ËZÅ��{��Ì·Z¿M�Ã{Y{ZÅ�Á�cY��¿�½Z�|À¼���Y�É�Y�´�Zb��Ê»{{�³����
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