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ƱřƺƴƗ� �ƶŰƠƇ��

 i

ƹ�ƪƯŚƨţ��ƦǀţŚưŤƀǀſ�šřźƄů�ƾŤƀƿŻ�ƕƺƴţ��
� ƁŹřżĭ ŶƿŶū�ƹŵ ƶƳƺĭ Żř Ĩſƺſ�ŚƷƽ ŞƣǀƶƬ Harpalini Bonelli, 1810 (Coleoptera: Carabidae) ƽřźŝ�ƱƺƟ�Ʊřźƿř�������������������������������������������Î 

� ƁŹřżĭ ƹŵ ƶƳƺĭ ŶƿŶū Żř Ĩſƺſ�ŚƷƽ ŞƣǀƶƬ Bembidiini (Coleoptera:Carabidae) ƽřźŝ�ƱƺƟ�Ʊřźƿř��������������������������������������������������������������������ç 

� ŶƿŶū�ƶƳƺĭ�Ƃƃ�ƾƟźƘƯ �ƵŶǀƟźǀſ�žĮƯ(Diptera: Syrphidae)�Ʊřźƿř�ƱŚŤƀģƺƬŝ�ƶƤƐƴƯ�ƱƺƟ�ƽřźŝ����������������������������������������������������������������������è 

� ƾƯƺƏźųźſ�ƂƴƧřźě�ƹ�ƾƳŚŝżǀƯ�ƶƴƯřŵ��ƾƿŚſŚƴƃ�ŚƷƽ��ƵŵřƺƳŚųźƿŻ(Col.: Curculionidae)�Lixinae��Żř�ŶƿŶū�ƶƳƺĭ�Ʀƿ�ƁŹřżĭ�ƹ�Ʊřźƿř�ƖţřźƯ
Ʊřźƿř���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������Ñ��

� ƶƳƺĭ�ƕƺƴţ��ƱŚƯŵŚě�ƽř(Hexapoda: Collembola)����������ƲǀºƯřŹ�ƾºƘǀŞƏ�ƖŝŚºƴƯ�ƹ�ƽŻŹƹŚºƄĩ�ƵŚĮºƄƳřŵ�Źŵ�šƹŚºƠŤƯ�ŢƿźƿŶºƯ�Śºŝ�ƮŤƀǀſƺĩř�ƹŵ�Źŵ
ƱŚŤſŻƺų��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������ê��

� ƮƸƯ�ƾƫƺĪƬƯ�ƾƿŚſŚƴƃ�ƶƳƺĭ�Ʋƿźţ�ƭźĩ�ƽŚƷ��ƶºƣƺƏ�ƽŚƷ���źºŝ(Lepidoptera: Noctuidae)������ƽŵ�ƁƹŹ�Żř�ƵŵŚƠŤºſř�Śºŝ�Ʊǈǀºĭ�ƱŚŤºſř�Źŵ��Ʊř��ƽř
ĬƴƿŶĩŹŚŝ�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������ë��

� ƫƹřǀƲ�ƁŹřżĭ�ŹƺŞƳŻ�Acrisis suomii Tobias, 1983 (Hymenoptera: Braconidae: Rhyssalinae)�Ʊřźƿř�Żř�������������������������������������������������������ì��
� ƽźſƺſ�ƁŹřżĭ�Ʋǀƫƹř��ƽŻŹŚƛ�ƽŚƷ(Blattodea)�Ʊřźƿř�Żř�������������������������������������������������������������������������������������������������������������������������������������������í��
� ƱƺƟ�ƶģŹƺƯ�ƽŚƷ�ŹŚǀưƷ�ƶŤƃ�ŚƷ�Źŵ�ƱŚŤſř�ƱŚŤƀƬĭ����������������������������������������������������������������������������������������������������������������������������������������������������������Ö��
� ������������Ʊřźºƿř��ũƺºſŚƿ�źƸºƃ�ƾƳƺĪºƀƯ�ƲĩŚºƯř�Źŵ�ƾƳŚºưƫō�ƽźºſƺſ�ƽŶºƬǀƟ�Ɓƺºſ�ƽƹŹ�źºŝ�ƪºưƗ�ŢƗźºſ�źƔƳ�Żř�ƞƬŤŴƯ�Ţǀŝ�Ʃĥ�ƶſ�ƶƀƿŚƤƯ� �
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������æå��
� ƶƳƺĭ�šŚƟō�ƱƺƟ�ƾſŹźŝ��Ŷǀŝ�ƞƬŤŴƯ�ƽŚƷ(Salix spp.)�ũźƧ�Źŵ��������������������������������������������������������������������������������������������������������������������������������ææ��
� ƶƳƺĭ�šŚƟō�ƱƺƟ�ƾſŹźŝ����ƵŶě�źŝƺƴƇPopulus euphratica OliveƱŚƸƠƇř�ƱŚŤſř�Źŵ�������������������������������������������������������������������������������������������æç��
� ƶƳƺĭ�ƾƟźƘƯ��ƽŚƷ�ŹŸŝ��ƵŵřƺƳŚų�ŹřƺųBruchidae�Ʊƺĭ�Żř��ƽŚƷ(Astragalus)�ƾƫŚưƃ�ƱŚſřźų�ƖţřźƯ�������������������������������������������������������������������������ÎÐ��
� Ʋſ�ĨǀŤƀƳƺƟ�ƾſŹźŝ�ƽŚƷ �źƿŻ��ƵŵřƺƳŚųPhylinae (Hemiptera, Miridae)�ŹřƹżŞſ�Źŵ ƶƯƺů�ƹ�����������������������������������������������������������������������������æé��
� ĨŴǀƃ�ƱƺƟ�ƶƘƫŚƐƯ��ƽŚƷ(Insecta: Mantodea)�Ʊřźƿř��ƱŚŤſŵźĩ�ƱŚŤſř�śƺƴū����������������������������������������������������������������������������������������������������ÎÒ 

� �žƴū�ƾĭŶƴĩřźěEuxoa (Lepidoptera: Noctuidae)�Ʊřźƿř�ƽřźŝ�ŶƿŶū�ƶƳƺĭ�ƁŹřżĭ�ƹ�Ʊřźƿř�ƾƣźƃ�ƩŚưƃ�Źŵ�������������������������������������������������æë��
� ƽŚƷŹƺŞƳŻ�ƱƺƟ�ƾſŹźŝ�Chrysididae (Hymenoptera)��ŹŵŽŹŚƟ�ƱŚŤſřƱřźƿř�������������������������������������������������������������������������������������������������������æì��
� Sergentomyia clydei (Diptera: Psychodidae)�Ʊřźƿř�ƾƣźƃ�śƺƴū�Źŵ�ĨƫƺƯŹŚƯ�ŻƺǀƳŚưƄǀƫ�ƪƣŚƳ������������������������������������������������������������������ÎÕ��
� �ƵŵřƺƳŚų�ƽŚƷŹƺŞƳŻ�Żř�ƶƳƺĭ�Ƃƃ�ŶƿŶū�ƁŹřżĭ CrabronidaeƱřźƿř�Żř���������������������������������������������������������������������������������������������������������������������æî��
� ƳŹŚƟ�ŻŚǀƯ�ŵŹƺƯ�Ʀƿ�ƁŹřżĭ�ƹŹǇ�Ǝſƺţ�ƵŶƃ�ŵŚŬƿř�ƾƳŚƀƳř�ƩŚƿĦ���žºĮƯ(Diptera: Oestridae)�Oestrus ovis�����ƱŚŤºſř��żºƿźŞţ�ƱŚŤºſźƸƃ�Źŵ

ƾƣźƃ�ƱŚŬƿŚŝŹŷō���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������ÏÍ��
� ƶƳƺĭ�ƕƺƴţ�ƥŻƹŶƄƠƧ�ƽř�žĮƯ�ƹ�ŚƷ�Ʊřźƿř�ƭŶƴĭ�ƕŹřżƯ�Źŵ�ŶǀƟźǀſ�ƽŚƷ�������������������������������������������������������������������������������������������������������������������çæ��
� Ƴō�ƕƺƴţƾŤ�ĥƾƳ�Śų�ƶƄěƾƧ��ƽŚƷPhlebotomuspapatasi�ŹŵżĩźƯ�řźƿƱř������������������������������������������������������������������������������������������������������������������çç 

� śźƤƗ�ƾƿŚſŚƴƃ�ƽřźŝ�ƽźŤŝƺĪƿźţ�ƽƺĮƫř�Żř�ƵŵŚƠŤſř��ƵŵřƺƳŚų�ƽŚƷButhidae�(Scorpionida)��������������������������������������������������������������������������������ÏÐ��
� ƱƺƯŻō ƩŶƯ�ƾƫŵŚƘţ�ƦƯ�ŹƺţŹō�Ƶŵřŵ�ƶƿŚě�źŝ�ƱƺƀƬƿƹ�ŢůŚƀƯ�ƽŚƷ��źƿřżū�Źŵ�ƶƳƺĭ�ŽŹŚƟ�ŪǀƬų�ƾƳřźƿř�����������������������������������������������������������������ÏÑ 

� ŢſřŹ�ƱƺƟ�ƩŚŝ�Ʊřźƿř��ƱŚŤƀƬĭ�ƾƬƯ�ƥŹŚě�ƽŚƷŶƴƳŚƯ����������������������������������������������������������������������������������������������������������������������������������������������������çê��
� ƶƬưƨţ�ƦŴǀƃ�ƱƺƟ�źŝ�ƽř�Ʊřźƿř�ƽŚƷ���������������������������������������������������������������������������������������������������������������������������������������������������������������������������ÏÓ 

� ƶƴĩ�ƁŹřżĭ�ƲǀŤƀŴƳ� Triophtydeus lebruni (Acari: Triophtydeidae)Ʊřźƿř�Żř�����������������������������������������������������������������������������������������������ÏÔ��
� ƶƴĩ�ƱƺƟ�ƶƘƫŚƐƯ��ƾƳřƺǀů�ƽŚƷ�ƹƱō�ŢǀƘưū�ƾƬƈƟ�ƖƿŻƺţ�Ţưƀƣ�ƽƹŹ�ŚƷ��ƽŚƷ�ƞƬŤŴƯƴƯ�Źŵ�ƶƳŚƷƺĩ�Ĩƿ�źŤƃ�ƱŶŝƐ����Ʈºƣ�ƱŚŤºſř�ƶƬǀºƀƯ�ƶºƤ��

Ʊřźƿř������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������çí��
� �ƁŹřżĭ�Ʋǀƫƹř��ƶºƴĩPetalomium fimbrisetum (Acari :Neopygmephoridae)�����ƶºģŹƺƯ�Śºŝ�ƎŞţźºƯLasius sp. (Hym.: Formicidae)��Żř

Ʊřźƿř������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������çî 

� ƶģŹƺƯ�ƶŤƃ�Śŝ�ŢƀƿżưƷ�ƽŚƷ���ũŚĩ�ƱŚŤųŹŵ�ƽŚƷPinus mugoŹŵ�� ŶƸƄƯ�ƱŚŤſźƸƃ�żŞſ�ƽŚƌƟ��������������������������������������������������������������������������ÐÍ��
� �ħźŬƳŻ�ƶƳƺĭ�Ƃƃ�ƁŹřżĭ�ƲǀŤƀŴƳ(Hemiptera: Auchenorryncha: Cicadellidae)�Ʊřźƿř�ƱƺƟ�ƽřźŝ����������������������������������������������������������ÐÎ��
� ĭ�ƁŹřżĭ�Ʋǀƫƹř�ƶƳƺChrysis maidaquensis Strumia, 2014 (Hymenoptera: Chrysididae)�Ʊřźƿř�Żř������������������������������������������������������������èç 

� �ŶƴƣŹŶƴƜģ�ŹřƺŴĭźŝ�ƶƳřƹźě�ƾƘǀŞƏ�ƱŚƴưƃŵ�ƾƿŚſŚƴƃSpodoptera exigua��������������������������������������������������������������������������������������������������������������èè��

šǇŚƤƯ�ŢſźƸƟ 
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 ii

� źƿǈƯ�ƱŚŤſźƸƃ�Źŵ�ƽŶƬū�ŻƺǀƳŚưƄǀƫ�ƲǀƬƣŚƳ�ƾſŹźŝ��������������������������������������������������������������������������������������������������������������������������������������������������ÐÑ��
� Ʋǀƫƹř ƁŹřżĭ�Żř�ƶƳƺĭ��Astata affinis (Hym.: Crabronidae)�Źŵ�Ʊřźƿř������������������������������������������������������������������������������������������������������������������ÐÒ��
� ƶƬǀŞƣ�ƦǀƯƺƳƺƀƧŚţ�ƶƘƫŚƐƯ��Eucosmini (Lepidoptera: Tortricidae: Olethreutinae)�Ʊřźƿř�Źŵ������������������������������������������������������������������������ÐÓ��
� īźŝ�ŹƺŞƳŻ�ƕƺƣƹ�Żř�ƁŹřżĭ�Ʋǀƫƹř���ƭŶƴĭ�ŹřƺųDolerus puncticollis (Tenthredinidae; Hymenoptera)�ƱŚƜƯ�ƶƤƐƴƯ�Źŵ�ƺū�ƹ�ƭŶƴĭ�ƽƹŹ��

�ƞƬŤŴƯ�ƭŚƣŹř�ƽƹŹ�Ʊō�Ʈĩřźţ�ƶƀƿŚƤƯ�ƹ���������������������������������������������������������������������������������������������������������������������������������������������������������������������èì��
� ſŚƴƃ�ƵŵřƺƳŚų�ƱŚƄƟř�Ƶŵźĭ�ƽŚƷŹƺŞƳŻ�ƾƿŚAndrenidae (Hymenoptera: Apoidea)����ƶºƳƺĭ�ƹŵ�ŶºƿŶū�ƁŹřżĭ�Śŝ�ƵřźưƷ��ƱŚĭźĭ�ƱŚŤſźƸƃ�Źŵ

Ʊřźƿř�ƽřźŝ�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������èí 

� �žƴū�Żř�žƴūźƿŻ�ƹŵ�ŶƿŶū�ƁŹřżĭAndrena (Hymenoptera: Andrenidae)�Ʊřźƿř�Żř��������������������������������������������������������������������������������������èî��
� �ƁŹřżĭ�Ʋǀƫƹř(Hymymenoptera: Ichneumonidae: Poemeniinae) Poemenia notate�Ʊřźƿř�Żř�������������������������������������������������������������������éå��
� ƱŚŝżǀƯ�ƵřźưƷ�ƪƯŚĪţ������ƽźŤĩŚºŝ�ƾƫƺºĪƬƯ�ƽŚºƷ�ƾºĭĦƿƹ�ƹ�ŢƀƿżưƷ�������ƱŚºƿźŤģ�ƽŹřƺºƳ�Ʋºſ�Źŵ�ŢºƀƿżưƷ�ƽŚºƷ Graphosoma lineatum 

(Hemiptera: Pentatomidae)����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������éæ��
� �ƦƄĜƃ�ƁŹřżĭ�ƲǀƫƹřIcerya aegyptiaca (Hemiptera: Coccoidea: Monophlebidae)�Ʊřźƿř�Źŵ������������������������������������������������������������������éç 

� �ƵŵřƺƳŚų�ƾƫŚưūř�ƾſŹźŝCossidae (Lepidoptera: Cossoidea)�Ʊřźƿř�Źŵ���������������������������������������������������������������������������������������������������������������ÑÐ��
� �ƵŵřƺƳŚų�Ʋſ�ƶƳƺĭ�ƶſ�Żř�ƁŹřżĭ�ƲǀƫƹřReduviidae�Ʊřźƿř�Źŵ����������������������������������������������������������������������������������������������������������������������������������éé��
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� ŢŴƿŹ�ƶƀƿŚƤƯ��ŢǀƘưū�ƹŵ�ƾŬƴſTrichogramma brassicae (Hym.: Trichogrammatidae)�ƱŚŤſř�Źŵ�����Ǝƿřźºƃ�Źŵ�ƱŚŤºƀƬĭ�ƹ�ŻźºŞƫř�ƽŚƷ
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ƶŞƴě�Ʊřźƿř�żǀų����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������ëé��
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� ƆųŚƃ�ƹ�ƾƘŝŚţ�Ƃƴĩřƹ�ƕƺƳ�ƾſŹźŝ�Ʋſ�ƽźĭŹŚĪƃ�ƽŚƷMacrolophus pygmaeus (Rambur) �Żř�ƶƿŸƜţ�Śŝ�Ephestia kuehniella (Zeller)�
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� ����Ʋºſ�ƽźĭŹŚĪºƃ�ŢºǀƟźƓ�ƹ�ƾƘŝŚºţ�Ƃƴĩřƹ�źŝ�ƲǀŤĪƯŚŝř�ƵŶƴƄĩźƿŻ�ŢƔƬƛ�źǀŧŚţMacrolophus pygmaeus (Rambur) ����ƮºŴţ�Żř�ƶºƿŸƜţ�Śºŝ� �
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� Ʋſ�ƽźĭŹŚĪƃ�ŢǀƟźƓ�ƹ�ƾƘŝŚţ�Ƃƴĩřƹ�źŝ�ŽƺƠƿźƿŚěźƬĩ�ƵŶƴƄĩźƿŻ�ŢƔƬƛ�źǀŧŚţMacrolophus pygmaeus (Rambur)�����ƮºŴţ�Żř�ƶºƿŸƜţ�Śºŝ
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� Ʋſ�ƽźĭŹŚĪƃ�űźƳ�ƹ�ƾƘŝŚţ�Ƃƴĩřƹ�źŝ�ŶƿźěƺƬĩřŶǀưƿř�šřźǀŧŚţMacrolophus pygmaeus (Hem.: Miridae) �ƮŴţ�ƽƹŹ��ƽŚƷTuta absoluta 
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� �ŹŚǀų�ƮƣŹ�ƶſ�źǀŧŐţƶƳŚŴƬĭ�ř�ƶŝ�ƭƹŚƤƯ�ƽTetranychus turkestani (Acari: Tetranychidae)����Ʋºſ�ƽźĭŹŚĪºƃ�ƽƹŹOrius albidipennis 
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� ���ƶŤºƃ�ƶºƄě�ƾƿřŹŚºƧ���ŹřƺºųAphidoletes aphidimyza �����ŶºǀŗƺŤƿŻřŹŚě�ŹƺºŞƳŻ�Śºŝ�ƢºǀƠƬţ�Źŵ��Aphidius colemani������żǀƫŚºū�ƶŤºƃ�ƩźºŤƴƧ�ƽřźºŝ� �
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� �ƱƹŹŵ�ƽźĭŹŚĪººƃ�šŶººƃ�ƾŝŚººƿŻŹř�ƶŤººſŹ���ƞººƬŤŴƯ�ƪººůřźƯ�Ʋǀººŝ�ƽřƾŤººƀƿŻ ���żŞººſ�ƽŹƺŤƫŚººŝChrysoperla carnea�ħŻƹŶººƄƠĩ�ƹ� �
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� ƶŤƃ�ƽŚƷŶǀƟźǀſ�Ƃƴĩřƹ�ƮŴţ�ƪŰƯ�ŢǀƠǀĩ�ƶŝ�ŢŞƀƳ�Źřƺų�ƽżƿŹ�����������������������������������������������������������������������������������������������������������������������������ÖÎ��
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� ƩŶƯ�Żř�ƵŵŚƠŤſř���ƆųŚºƃ�ŵŹƹōźºŝ�ƹ�ƺưƳ�ƹ�ŶƃŹ�űźƳ�ƾƴǀŝ�Ƃǀě�ƽřźŝ�ƾƐųźǀƛ�ƽŚƷ��ƽŚºƷ ��Ʋºſ�ƾƿŚºƯŵNabis (Tropiconabis)capsiformi 
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� �ƭŚƣŹř�źǀŧŚţ�ŹŚǀųƂƴĪưƷźŝ�ƽƹŹ�Ʋǀŝ�ƽŚƷ��ƶºƳƺĭ��ƽřAphidoletes aphidimyza (Dip., Cecidomyiidae)�ƹ�Aphidius colemani (Hym., 
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� �Ůǀūźţ��żǀƫŚū�ƶŤƃAphis gossypii Glover�ƹ��ŶǀŗƺŤƿŻřŹŚě�ŹƺŞƳŻAphidius colemani Viereck�ƾƷŵŵƺĩ�ŹŚǀų�ƱŚƷŚǀĭ�ƶŝ�ŢŞƀƳ�Śŝ�ƵŶƃ��ƽŚƷ
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� ƁƹŹ�ƾŝŚƿŻŹř��źĭŹŚƨƃ�ƶƴƧ�ƽŻŚſŚƷŹ�ƽŚƷPhytoseiulus persimilis A. H.�ƹŵ�ƲţŹŚţ�ƶƴƧ�ƩźŤƴƧŹŵ�ƶĪƫ�šƺţ�ƽř�ƶƳŚŴƬĭ�ƾĮƳźƟ�ƽř�������������������ÖÓ��
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(Acari: Tetranychidae)�Tetranychus urticae Koch���������������������������������������������������������������������������������������������������������������������������������������æåé 
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� �šřźǀǀƜţƃǀưǀŚƿ�ƾ�ŹŵŢƟŚŝ��ƽŚƷƵŶǀě�ƾƴǀſ�ƽŚƷŹƺŞƳŻ�Ǝſƺţ�ƍƺƬŝ�ƱŚŤųŹŵ�ƞƬŤŴƯ����������������������������������������������������������������������������������������������ÎÍÔ��
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� �źĭŹŚƨƃ�ƶƴƧ�ƾƘŝŚţ�ƂƴƧřƹ (Acari: Phytoseiidae)�Typhlodromus bagdasarjani�ƹŵ�ƲţŹŚţ�ƶƴƧ�ƮŴţ�ƶŝ�ŢŞƀƳ�ƶƨƫ�šƺţ�ƽƹŹ�ƽř�ƾĮƳźƟ� �
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� �ƾſŹźŝźĭŹŚĪƃ�ƶƴĩ�ŢǀƘưū�ŶƃŹ�ƪǀƀƳŚŤěNeoseiulus californicus (Acari: Phytoseiidae) �ƞƬŤŴƯ�ƵŚǀĭ�ŢƠƷ�Ƶŵźĭ�ƽƹŹ����������������������ÎÎÍ��
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� ƾĭŶƳŻ�ƩƹŶū�ƽŚƷźŤƯřŹŚě�źĭŹŚĪƃ�ƶƴĩ Neoseiulus californicus (Acari: Phytoseiidae) ��ƶºĪƫƹŵ�ƲţŹŚºţ�ƶƴĩ�ƽƹŹ����ƭŶºƗ�ƹ�Źƺºƌů�Źŵ�ƽř
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� ���ŶºǀƿƺŤƿŻřŹŚě�ŹƺºŞƳŻ�ƾƘŝŚţ�Ƃƴĩřƹ�ƹ�ƾƴſ�ƶƬůźƯ�ŮǀūźţAphidiusmatricariae (Hym.:Braconidae)��ƶŤºƃ�ƽƹŹAphis gossypii (Hem.: 

Aphididae)���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������ææè��
� �ŶǀƿƺŤƿŻřŹŚě�ƽŚƷŹƺŞƳŻ�ŢŝŚƣŹ�ƱřżǀƯ�ƾſŹźŝAphidius matricariae��ƹPraon volucre�(Hym.: Braconidae)���Ʈĩřźºţ�ƹ�ƪºůřźƯ�ƽƹŹ���ƽŚºƷ

ƶŤƃ�ƞƬŤŴƯ(Hem.: Aphididae) �Aphis gossypii�����������������������������������������������������������������������������������������������������������������������������������������������ÎÎÑ��
� ƶŬƴſřźƟ�źŝ�řżƬĩ�ƞƬŤŴƯ�ƭŚƣŹř�źǀŧŐţ���ƮƬĩ�ƾƯƺƯ�ƶŤƃ�ƾĭŶƳŻ�ƩƹŶū�ƽŚƷ Brevicoryne brassicae (Hemiptera: Aphididae)��������������������ÎÎÒ 
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� �ġŹŚƣ�ƾƿřżƿŹŚưǀŝIsaria farinosa���ƶºƐƤƳŹŚƸģ�Ĩºſƺſ�ƪƯŚĩ�šřźƄů�ƹ�ƹŹǇ�ƽƹŹ��šŚºŝƺŞů�ƽřCallosobruchus maculates (F.) (Col.: 
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� ����Ŝºƃ�ƾĭŶºƳŻ�ƩƹŶºū�ƽŚºƷźŤƯřŹŚě�ƶƀƿŚƤƯ���ƵźºěTuta absoluta (Lepidoptera: Gelechiidae)����ƶºūƺĭ�ƮºƣŹ�ƶºſ�ƽƹŹ����Ǝƿřźºƃ�Źŵ�ƾºĮƳźƟ
ƾƷŚĮƄƿŚƯŻō����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������ÎÏÍ��

� �ƽźĭŹŚĪƃ�ƱřżǀƯAmblyseius swirskii Athias-Henriot (Acari: Phytoseiidae)��ƶƴĩ�Żř�ƶƿŸƜţ�ŚŝTetranychus urticae Koch (Acari: 

Tetranychidae)�Şƴě�ĨƬƀƗ�ƹ�ƶGennadius (Hem: Aleyrodidae)�Bemisia tabaci������������������������������������������������������������������������������������ÎÏÎ 

� �ƾŝŚººƿŻŹř��źĭŹŚĪººƃ�ƶººƴĩ�ƾĭŶººƳŻ�ƩƹŶººū�ƽŚººƷźŤƯřŹŚěAmblyseius swirskii Athias-Henriot (Acari: Phytoseiidae)�Żř�ƶººƿŸƜţ�Śººŝ� �
(Acari: Tetranychidae)�Tetranychus urticae Koch�ƴě�ĨƬƀƗ�ƹƶŞ��Bemisia tabaci Gennadius (Hem: Aleyrodidae)��������������������æçç 

� ƶƣŚſ�ƭźƧ�ƾƟřźĭƺƯŵ���ŪƳźŝ�ŹřƺųChilo suppressalisƾƷŚĮƄƿŚƯŻō�Ǝƿřźƃ�Źŵ�ŪƳźŝ�ƮƣŹ�ƹŵ�ƽƹŹ������������������������������������������������������������������������æçè��
� �ƭŚƣŹř�źǀŧŚţƞƬŤŴƯ�ŢƀƿŻ�ƽƹŹ�ƪƠƬƟ�ƶŤƃ�ƽŹƹŹŚŝ�ƹ�ƾſŚƴƃ����ƺƬƷ�żŞſMyzus persicae (Hem.: Aphididae)������������������������������������������������æçé 

� ƵźººƄů�źººŧř�ƾººſŹźŝ�ġŹŚººƣ�ƾººƄĩ��ƽŚººƷLecanicillium longisporum�ƹ�Lecanicillium lecanii��ĨººƄĜƃ�ƽƹŹ�źººŝŵƺººƫōŵŹō�šŚººŞĩźƯ�� �
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� ��Ŝºƃ�ĨºǀƟřźĭƺƯŵ�ƽŚƷ�ƶŬƴſřźƟ�źŝ�ƵźǀƠƃ�šŶƯ�ƵŚţƺĩ�ƾƿŚƯźĭ�Ƃƴţ�źǀŧŐţ���ŢºƄě�Ƶźºě���ƾºſŚưƫřPlutella xylostella (L.) (Lepidoptera: 

Plutellidae)��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������æçë��
� ���Żř�ƾºųźŝ�ƾºſŹźŝ�ƾºĭĦƿƹ�����ŶºǀƿƺŤƿŻřŹŚě�ŹƺºŞƳŻ�ƾŤºƀƿŻ�ƽŚºƷ�Praon volucre (Hym.: Braconidae)��ƶŤºƃ�ƽƹŹAcyrthosiphon pisum 
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� ƽŚƷźŤƯřŹŚě�ŶƃŹ�ŢǀƘưū�ƹ�ƩƹŶū��ƾĭŶƳŻƶūƺĭ�Ŷǀŝ��ƾĮƳźƟTuta absoluta (Meyrick) (Lep.: Gelechiidae) ��ƶūƺĭ�ƮƣŹ�ƹŵ�ƽƹŹ�Źŵ�ƾĮƳźƟ�
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� �źŝ��ƺū�ƞƬŤŴƯ�ƭŚƣŹř�źǀŧŐţƆųŚƃ�ƽŚƷ�ƶƿŸƜţ���ƭŶƴĭ�ƶŞưƫ�ƽřTrogoderma granarium (Everts) (Coleoptera: Dermestidae)����������������æçî��
� ŚƤƯƶƀƿ�ŚƷźŤƯřŹŚěƽ�ŻƾŤƀƿ��źĭŹŚĪƃ�ƶƴĩTyphlodromus bagdasarjani (Acari: Phytoseiidae)�ŸƜţ�Śŝƶƿ�ĭ�Ƶŵźĭ�ŻřƱŚƷŚǀ�ƞƬŤŴƯ������������æèå 

� ƾĭĦƿƹ�ƾųźŝ��ŹƺŞƳŻ�ƾŤƀƿŻ�ƽŚƷChouioia cunea Yang��ƮºƄƿźŝř�ƵźǀƠƃ�ƾƘưŬţ�ŶǀŗƺŤƿŻřŹŚě����ƽżǀƿŚºě�ƝŚºŝ�Hyphantria cunea Drury�Źŵ��
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� žĮƯ�ŢǀƘưū�šŚƳŚſƺƳ��ƵƺǀƯ�ƽŚƷ(Dip.: Tephritidae)�ƙŚŝ�ŵ�ƶŞƳř�ƽŚƷƱŚŤƀģƺƬŝ�Źŵ�źǀƸĩ�ƾĪƿĥƺƫƺĩřƹźĭō�ƶƤƐƴƯ�Ź���������������������������������������ÎÐÏ 

� �ĨƄĜƃ�ƽĥƺƫƺǀŝKermes quercus (Linnaeus) (Hem.: Coccoidea: Kermesidae)�ƪĮƴū�ƾƘǀŞƏ�Ǝƿřźƃ�Źŵ�ƵŚƄƳŚƯźĩ�ƝřźƏř�ƍƺƬŝ�ƽŚƷ� �
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� ƶƴĩ�ƽźĭŹŚĪƃ�űźƳ�ƹ�ƾſŚƴƃ�ŢƀƿŻGaeolaelaps aculeifer (Acari: Laelapidae) �ġŹŚƣ�ƶƄě�Żř�ƶƿŸƜţ�Śŝ�Lycoriella auripila��Ǝƿřźƃ�Źŵ
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� ŢƳŚŤĪƟŹƺſ�źǀŧŚţ�ƾſŹźŝ��ƽźŤĩŚŝ�ƾŤƀƿŻ�ƽŚƷBacillus subtilis UTB1��ŢƳŚţƺƯ�ƹM419�������ŹřƺºŴĭźŝ�ƶºƳřƹźě�ƶºǀƬƗ�ŚºƯŚĭ�ƾŝŚţƺţźě�Żř�ƪƇŚů

��šŚŞĩźƯPapilio demoleus L. (Lep: Papilionidae)����������������������������������������������������������������������������������������������������������������������������������������ÎÐÒ��
� ƶŬƴſřźƟ�ŵŹƹōźŝ�ƶƣŚſ�ƾĭŶƳŻ�ƩƹŶū�ƽŚƷ��Źřƺų�źƨƄǀƳ�ƹ�šŹŷSesamia cretica Lederer ��������ƹŵ�ƾĭŶºƳŻ�ƩƹŶºū�ƶºƿżŬţ�ƁƹŹ�ƽźǀĭŹŚºƨŝ�Śºŝ
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� �ŲſŚěOoencyrtus telenomicida (Hym., Encyrtidae)��ƱŚŝżǀƯ�Ʋǀƴū�ŶƃŹ�ƱřżǀƯ�ƶŝEurygaster integriceps�������������������������������������������æèì��
� ƮƿĥŹ�źǀŧŐţ�ƾſŹźŝ��ƶƣŚºſ�ƭźĩ�ƾĭźǀƠƃ�ƶƬůźƯ�ƽƹŹ�ƾƗƺƴƈƯ�ƹ�ƾƘǀŞƏ�ƾƿřŸƛ�ƽŚƷ���Źřƺºų��šŹŷSesamia cretica Lederer���Śºŝ�ƶºƀƿŚƤƯ�Źŵ��
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� ƾĭĦƿƹ�źŝ�ŚǀųŚŞƫƹ�źŧř�ƾſŹźŝ��ĨƿĥƺƫƺƟŹƺƯ�ƽŚƷTrichogramma brassicae (Hym.: Trichorammatidae)����������������������������������������������������ÎÐÖ��
� Ƶŵƺţ�ƹ�ŚƌƟ�źǀŧŚţ��ƵŶƳŻ��ƵŚǀĭ��ƵŚǀĭ�Źřƺų���ŹƺŞƳŻ�ƾŤƀƿŻ�ŹƺŤĩŚƟ�ƲƿŶƴģ�źŝ�ŶǀŗƺŤƿŻřŹŚěCotesia vestalis��ŹŵƵƺŞƳř�ƁŹƹźě�Ǝƿřźƃ���������������������������æéå 
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� ƵŹŚƯō�ƶƀƿŚƤƯ��źĭŹŚƨƃ�ƶƴƧ�ƾĭŶƳŻ�ƩƹŶū�ƽŚƷNeoseiulus californicus (McGregor)�Żř�ƶƿŸƜţ�Śŝ ƹŵ�ƲţŹŚţ�ƶƴƧ�ƶƨƫ�ƪĭ�ƾŝźƛ�žĜƿźţ�ƹ�ƽř� �
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� Ƶŵźĭ�Śŝ�ƶƿŸƜţ�źǀŧŚţ�ƾĭĦƿƹ�źŝ�ƞƬŤŴƯ�ƾƷŚǀĭ�ƽŚƷ��ƶƴĩ�ƾŤƀƿŻ�ƽŚƷNeoseiulus barkeri (Hughes) (Acari: Phytoseiidae)���������������������ÎÑÏ��
� Ƶŵźĭ�Śŝ�ƶƿŸƜţ�źǀŧŚţ��ƽźĭŹŚƨƃ�ƱřżǀƯ�źŝ�ƾƷŚǀĭ�ƽŚƷNeoseiulus californicus (McGregor) (Acari: Phytoseiidae)���������������������������������æéè 

� ��ƾŝǈĭ�Ĩƴſ�ƾƿŚƌƟ�Ƃƴĩřźě�ƹ�ŢǀƘưū�šŚƳŚſƺƳStephanitis pyri (Hem., Tingidae)ƵŚƄƳŚƯźĩ�ƶƤƐƴƯ�Źŵ�ƹŵźĭ�ƱŚŤųŹŵ�ƽƹŹ�����������������æéé��
� ƮƧřźţ�ƾſŹźŝ��źĭŹŚƨƃ�ƶƴƧ�ƞƬŤŴƯ�ƽŚƷNeoseiulus californicus �ƹŵ�ƲţŹŚţ�ƶƴƧ�Żř�Ʊō�ƽźĭŹŚƨƃ�ƱřżǀƯ�ƽƹŹ�ƶƨƫ�ƽř���������������������������������æéê 

� �Źřƺų�ƶƬǀě�ƭźĩ�ƪƯŚĩ�šřźƄů�ŢǀǀƘưū�šřźǀǀƜţ�ƾſŹźŝHelicoverpa armigera (Hübner) (Lepidoptera: Noctuidae)��Śºǀŝƺƫ�ƕŹřżºƯ�Źŵ��� �
������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������æéë��
� ��Ţºƃřŵźŝ�űźƳHabrobracon hebetor Say(Hym.:Braconidae)��ƁŹƹźºě���ƽƹŹ�ƶºŤƟŚƿGalleria mellonella�ƹ�Ephestia kuehniella��Źŵ
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� Ŝƃ�ƾƷŚĭō�Ƃǀě���ƺƫō�ƵƺǀƯ�ƵźěGrapholita funebrana (Lep.: Tortricidae)��ƶƳřŻƹŹ�źŧŒƯ�ƽŚƯźĭ�Żř�ƵŵŚƠŤſř�Śŝ���������������������������������������������æéí��
� �ŶǀƿƺŤƿŻřŹŚě�ŹƺŞƳŻ�ƽŹƹŹŚŝ�ƹ�ƱŚŝżǀƯ�Żř�ƶƿŸƜţ�ƱřżǀƯEretmocerus delhiensis Mani��ƶƳŚŴƬĭ�ĨƫŚŝŶǀƠſ�ƽƹŹTrialeurodes vaporariorum 

Westwood����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������ÎÑÖ��
� ��żǀƫŚū�ƶŤƃ�ŢǀƘưū�ŶƃŹ�ƽŚƷźŤƯřŹŚěAphis gossypii�ŹŚǀų�ĚǀţƺƳĥ�ŢƄƷ�ƽƹŹ��Cucumis�������������������������������������������������������������������������������æêå 

� �ƺưƳ�ƹ�ŶƃŹCoboldia fuscipes (Diptera: Scatopsidae)�ƶưĩŵ�ƾĩřŹƺų�ġŹŚƣ�ƽƹŹ�ƞƬŤŴƯ�ƽŚƷŚƯŵ�Źŵ�ƾƘǀŞƏ�ŢƄĩ�ƎǀŰƯ�Źŵ�ƽř������������ÎÒÎ 

� �ŹƺºŞƳŻ�ƾƬŨƯŶǀƫƺţ�ƹ�ƾĭŶƳŻ�ƩƹŶū�ƽŚƷźŤƯřŹŚě�ƾųźŝBracon hebetor (Hym.: Braconidae) ��Ƶźºǀųŷ�Żř�žºě�������Ǝƿřźºƃ�Źŵ�ŚƯźºſ�Źŵ�ƽŻŚºſ
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� �ŢŞƀƳ�ƭŶƴĭ�ƮƣŹ�ƹŵ�Źŵ�ƾƿŚƤƫř�ŢƯƹŚƤƯ�ƾſŹźŝƶŝ�ƶŤƃ���ƭŶƴĭ�żŞſSitobion avenae (Fabricius) (Hemi.: Aphididae)������������������������������ÎÒÐ 

� ŢǀƘưū�śŚŴŤƳř��ƾƯƺŝ�ŹƺŞƳŻŚƯřźĭƺĪƿźţ�Trichogramma spp. ��ƽřźŝ�ƶūƺĭ�Ŷǀŝ�Ĩƿĥƺƫƺǀŝ�ƩźŤƴĩ��ƾºĮƳźƟ�� (Meyrick)�Tuta absoluta�Źŵ��
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� ƺƫƺǀŝ�ƹ�ƾƫō��ƾƿŚǀưǀƃ�ƽŚƷŵƺĩ�źǀŧŚţĥ�Ĩƿźŝ�ƶŬƴſřźƟ�ƽŚƷ ��ƺºƬƷ�żŞſ�ƶŤƃ�ƾĭŶƳŻ�ƩƹŶūMyzus persicae (Sulzer) (Hemi.: Aphididae)��
�ƽƹŹƟƪƠƬ ��ƶưƫŵCapsicum annuum L.����������������������������������������������������������������������������������������������������������������������������������������������������������������æêê 

� ƶūƺĭ�ŻƺƴǀƯ�ƽŵŚƈŤƣř�ƱŚƿŻ�ŮƐſ�ƲǀǀƘţ���ƾĮƳźƟ(Lepidoptera:Gelechiidae)�Tuta absoluta (Meyrick ,1917)ƶƗŹżƯ�Ǝƿřźƃ�Źŵ����Źŵ�ƽř
śōƹŶƳŚǀƯ�ƱŚŤſźƸƃ����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������ÎÒÓ 

� Ŝǀſō��ŹƺŞƳŻ�ƚƫŚŝ�šřźƄů�ƽźƿŸěCotesia vestalis�ƵźƄů�Ŷƴģ�źŝřźŝ�Źŵ�ƺƳŚƳ�ƹ�ƾŤƀƿŻ��ƾƿŚǀưǀƃ�Ƃĩ������������������������������������������������������������������æêì 

� ƶſ�ƾƿřŸƛ�ŭƺƐſ�ƪŝŚƤŤƯ�šřźŧř�����ƱŚºŝżǀƯ�ŹŚºŤƟŹ�źºŝ�ƶºƳŚĭ����žºĮƯ�ƾŝŚºƿPales murina Mes.��Ŝºƃ�ŶºǀƿƺŤƿŻřŹŚě�����īźºŝ�Ƶźºě����ƽŹřƺºƳ�ƹŵ�Źřƺºų� �
 Streblote siva (Lefebvre)������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������ÎÒÕ��

� ǀƯ�Źŵ�ƁŹƹźě�źŧř�ƱŚºŝż����ƆųŚºƃ�ƽƹŹ�ƞºƬŤŴƯ�ƽŚºƷ����Źŵ�ƾĪƿĥƺºƫƺƟźƯ�ƽŚºƷƘưūǀ�ºƀƴŬŤǀŻřŹŚěŹƺŞƳżƿƺŤǀƿŶ�Lysiphlebus fabarum (Hym., 

Braconidae)������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������æêî��
� Ŝƃ�ƾƿŚƯŵ�ŻŚǀƳ�ƹ�ƺưƳ�ƹ�ŶƃŹ�ƽŚƯŵ�ƲǀƿŚě�ƶƳŚŤſō�ŵŹƹōźŝ�īźŝ�Ƶźě�ƹŵ�Źřƺų���ƽŹřƺƳStreblote siva (Lefebvre)���������������������������������������������������æëå 

� �ƕŹřżƯ�ƶƄƿŹ�šŚƟō�ŢǀƘưū�ƾƬƈƟ�šřźǀǀƜţ�ƾſŹźŝƱŚŤſźƫ�ƱŚŤſř�źŤƄƫř�ƱŚŤſźƸƃ�ŹŶƴƜģ������������������������������������������������������������������������������������ÎÓÎ��
� �ƾŤƀƿŻ�ƾƿřŹŚĩ�ƽŶƯōŹŚĩŚƳ��ƱŚƿźŤģ�ƽŹřƺƳ�ƲſGraphosoma lineatum�źŧř�Źŵ��ŢƀƿżưƷ�ƽźŤĩŚŝ�ŢǀƘưū�ƂƷŚĩ����������������������������������������ÎÓÏ��
� �ƶƿŚě�źŝ�ƾƃƹŹ�ƶƘſƺţ�ƹ�ƾůřźƏTetra ARMS-PCR��ŢǀƘƣƺƯ�ƾƫƺĪƫƺƯ�ƂƿŚě�ŢƸūA296S���ŢºƯƹŚƤƯ�ƆǀŴƄţ�ŹƺƔƴưŝ�ƾƀƴƠŤſř�ƪƟƺƳō�Źŵ

�źŧŒƯ�ƭƺưſ�ƶŝƵŶƳźǀĭ�ƽƹŹźŝGABA ����������������������������������������������������������������������������������������������������������������������������������������������������������������������ÎÓÐ 

� Ŝƃ�ƾĭŶƳŻ�ƩƹŶū�ƶūƺĭ�īźŝ�ŻƺƴǀƯ�Ƶźě��ƮƣŹ�Żř�ƶƿŸƜţ�Śŝ�ƾĮƳźƟSuper H�ƵŚĮƄƿŚƯŻō�Ǝƿźƃ�ŹŶǀĮƳźƟ�ƶūƺĭ�ƵŚǀĭ����������������������������������������������æëé��
� ƾŝŚƿŻŹř�Ŷǀſř�źŧř�ĨǀƳƺưſŚū�Ŷǀſř�ƹ�ĨǀƬǀƀǀƫŚſ��ƶūƺĭ�ƮƣŹ�ƶſ�ƾƿŚƤƫř�ŢƯƹŚƤƯ�ƱřżǀƯ�źŝ�ƶūƺĭ�Ŷǀŝ�ƶŝ�ƾĮƳźƟ��ƾĮƳźƟ�Tuta absoluta�����������æëê��
� ƶƳƺưƳ�ƶƫŚŞƳŵ�ƽŹřŵźŝ����šŚºŞƧźƯ�ƾƿŚǀſō�ƪǀƀě�ƚƫŚŝ�šřźƄů�ƽřźŝ�ŢŝŚŧ�Ţƣŵ�Śŝ�ƽřDiaphorina citri (Hemiptera: Liviidae)�ƙŚºŝ�Źŵ�����ƽŚºƷ

ƱŚŤſř�šŚŞƧźƯ�ƱŚĭżƯźƷ�ƹ�ƱŚƯźƧ�ƽŚƷ�������������������������������������������������������������������������������������������������������������������������������������������������������������������æëë��
��

Ʈſ�šřźƄů�ƽĥƺƫƺǀƟ�ƹ�ƾſŚƴƃ��
� ƶƴǀƸŝ�Ŝƃ�ƶǀƬƗ�ŽƺƠƿźěźƬĩ�Ʈſ�ƝźƈƯ�ƽŻŚſ�ƭƺƯ�Ƶźě��īŹżŝ�ŹřƺųGalleria mellonella ŲſŚě�ŮƐſ�ƁƹŹ�Śŝ�����������������������������������������������æëì��
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� ƵźƄů�ŢǀƫŚƘƟ�ƽƹŹ�źŝ�ƱƹŹƺƀĩƺƴƟƺƬƟ�źŧř�ƾſŹźŝ�ƶŤƀƷ�ƾƸūƹŶƴģ�Žƹźƿƹ�ƾƄĩ��ƽřHelicoverpa armigera������������������������������������������������æëí��
� ŹŚƸģ�Ĩſƺſ�ƪƯŚĩ�šřźƄů�ƽƹŹ�ƾƷŚǀĭ�žƳŚſř�ƕƺƳ�ƶſ�ƾĭŶƴƄĩ�šřźŧř�ƾſŹźŝ�ƶƐƤƳ���šŚŝƺŞů�ƽřCallosobruchus maculatus (F.)������æëî��
� �ƕƺƳ�ƶſ�źŧř�ƾſŹźŝ�ġŹŚƣ�ƾƿřŻŹƺĜſř�ƹ�ŶƃŹ�ƱřżǀƯ�ƽƹŹ�ƾƷŚǀĭ�žƳŚſřBeauveria bassiana (Bals.) Vuill.���ƍǈŤºųř�ŢǀƬŝŚƣ�ƾŝŚƿŻŹř�ŢƸū

Ʊō�ŚƷ����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������ÎÔÍ��
� �źĪººƄǀƳ�ŵŹŻ�ƶººƴĩ�ƶººǀƬƗ�ƾƿŚǀưǀººƃ�ƵŻŹŚººŞƯ�ƾŝŚººƿŻŹřOligonychus sacchari (McGregor) ƹ�� ƶººƴĩ�ħŻƹŶººƄƠĩ�ƽƹŹ�Ʊō�źǀŧŚººţ�Źřƺººų� �

Stethorus gilvifrons (Mulsant)�Źŵ��ƶƗŹżƯ�Ǝƿřźƃ�ƽř�����������������������������������������������������������������������������������������������������������������������������������������æìæ��
� źŝ�ƶƳřŵ�ƕƺƳ�źŧř�ƶǀƬƗ�ŚĪǀƬǀſ�šřŹŷƺƳŚƳ�Ţǀưſ�ƂǀƄĩ�Ĩſƺſ�ƪƯŚĩ�šřźƄůRhyzopertha dominica �ŵŹō�ƶƄĜƃ�ƹ��Tribolium confusum� �
������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������æìç��
� ƶƗŹżƯ�ƾŝŚƿŻŹř�ƽř�ƵźƄů�ƶƬǀě�ƭźƧ�ƽƹŹ�ƱƹźƴƟƺƫ�ŶƿŶū�ƂƧ���ŵƺŴƳ�ŹřƺųHeliothis viriplaca����������������������������������������������������������������������������ÎÔÐ��
� ƵźƄů�źǀŧŚţ�ƲƿƹŹŚĩ�Ƃĩ �êè���SC����ƶŞƴě�ƵŻƺƣ�ƭźĩ�ƽƹŹHelicoverpa armigera (Hub.)ƱŚŤƀƬĭ�ƱŚŤſ�ř�ƶŞƴě�ƕŹřżƯ�Źŵ��������������������������ÎÔÑ��
� ƆųŚƃ�ƶƿŸƜţ�ƽŚƷ�ƮƿżƳō�ŢǀƫŚƘƟ�ƹ�ƽř�Ŝƃ�ƾƃŹřƺĭ�ƽŚƷ�Ţſƺě�Ƶźě�����ƶŤºƀě�ƵƺºǀƯ�Źřƺºų�Arimania comaroffi (Ragonot) (Lepidoptera: 

Pyralidae)��ƶŤƀě�ƮƣŹ�Ūƴě�ƽƹŹ������������������������������������������������������������������������������������������������������������������������������������������������������������������������������æìê��
� ƵźƄů�ƾƿřŹŚƧ��Ʋŝ�ƺƬƟ�ƂƧ�ŶǀƯŚƿŵ�ƾƯƺƧŚţWG20% ��ƵƺǀƯ�ƭźƧ�ƩźŤƴƧ�Źŵ�ƶūƺĭ�Źřƺų�ƽƺƋŹ�ƱŚſřźų�ƱŚŤſř�Źŵ�ƾĮƳźƟ���������������������������������æìë��
� ƵźƄů�ƾƿōŹŚƧ�ƾſŹźŝ��ŶƿŻƺƴƟƺƯźĩ�ƂƧ��ĨƿźţŚƯSC 5��ƵƺǀƯ�ƭźƧ�ƩźŤƴƧ�Źŵ�ƾĮƳźƟ�ƶūƺĭ�Źřƺų�������������������������������������������������������������������������ÎÔÔ��
� ƶƴƧ�ƞƬŤŴƯ�ƽŚƷŻŵ�ƶƘƫŚƐƯ�����ƹŵ�ƲţŹŚºţ�ƶºƴƧ�ŢºǀƘưū�ƩźºŤƴƧ�Źŵ�ŢƿŚƯƺƿŚŝ�ŶƿŶū�ƂƧ��ƶºƐƤƳ��ƽřTetranychus urticae Koch ��šǇƺºƈŰƯ��

ƽƺƋŹ�ƱŚſřźų�ƱŚŤſř�Źŵ�ƽżǀƫŚū�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������ÎÔÕ��
� ��ƱŚŰƿŹ�ƵŚǀĭ�žƳŚſř�ƾƴǀųŶţ�źŧřOcimum basilicum L. (Fam.: Labiateae)�����ŪƳźºŝ�ƶºƄĜƃ�ƚƫŚºŝ�šřźƄů�ƽƹŹ��Sitophilus oryzae L. 

(Fam.: Curculionidae)ƾƷŚĮƄƿŚƯŻō�Ǝƿřźƃ�Źŵ����������������������������������������������������������������������������������������������������������������������������������������������������æìî��
� ��źººƿŻ�źººŧř�ƹ�Ţǀưººſ�ƵŶƴººƄĩ���ƵźººƄů�ŹŚººƸģ�ƾººĭ��źººŝ�Ƃººĩ�ƶººŞƴū�ƽƹŹ����Ŝººƃ�ƾĪƿĥƺººƫƺǀŝ�ƹ�ƾĪƿĥƺººƫƺƿżǀƟ�ƽŚººƷ���ƽŶººƴƷ�Ƶźººě� �

Plodia interpunctella Hub. (Pyralididae: Lepidoptera)�������������������������������������������������������������������������������������������������������������������������������æíå 

� �ƁƹŹ�ƶŝ�Ʊō�ƾƃƺƯŚų�ƹ�ƭŶƴĭ�Ʋſ�Źŵ�ŻŚŘţƹźě�ƲǀŘŤƀǀſ�ƾƫƺĪƫƺƯ�ƾƿŚſŚƴƃRNAi����������������������������������������������������������������������������������������������ÎÕÎ��
� ƵźƄů�źŧř�ħŚų�ƾƄĩ��ƚƫŚŝ�šřźƄů�ƽƹŹ�ƾƳřźƿř�ƶƯƺţŚƿŵ�ƽŚƷ Sitophilus oryzae (Col.: Curculionidae)������������������������������������������������������æíç��
� ƵźƄů�ƹŵ�źŧř�ƾſŹźŝ�ŚƠƫō�ƮƿżƳō�ŢǀƫŚƘƟ�ƽƹŹ�ƲƿźŤƯŚŤƫŵ�ƹ�ƱƺƴƿŻŚƿŵ�Ƃĩ���ƭŶƴĭ�Ʋſ�ƪƯŚĩ�šřźƄů�ƽŶƘƯ�ŻǈǀƯō�����������������������������������������������æíè��
� Ƃĩ�ƵźƄů�ƂƴĪưƷźŝ��ƮƿżƳō��ƭŶƴĭ�Ʋſ�ƪƯŚĩ�šřźƄů�Źŵ�ƽŶƘƯ�ŻŚĜǀƫ�Śŝ�ŽƺƠƿźǀěźƬĩ�ƹ�ƲƿźŤƯźĜǀſ�������������������������������������������������������������æíé��
� ƵźƄů�ƹŵ�Ţǀưſ ��ŵŹō�ƶƄĜƃ�ƪƯŚĩ�šřźƄů�ƽƹŹ�ƲƿźŤƯźĜǀſ�ƹ�ŽƺƠƿźǀěźƬĩ�ƂĩTribolium confusum (Col.: Tenebrionidae)��������������æíê 

� �ƭŶƴĭ�Ʋſ�Źŵ�ŻǇƹŹŶǀƷ�ƲţƺƬĭ�Ʊĥ�ƾƃƺƯŚųEurygaster integriceps Puton (Hemiptera: Scutelleridae) ���ƁƹŹ�ƶŝRNAi��������������������æíë��
� ƱŚŝżǀƯ�źŧř��Ʋſ�Źŵ�ŚƷŻŚŘţƹźě�ƾųźŝ�ƱŚǀŝ�źŝ�ƞƬŤŴƯ�ƽŚƷ�ƭŶƴĭ�Eurygaster integriceps Puton (Hemiptera: Scutelleridae)��������������������æíì��
� ƭŶƴĭ�Ʋſ�Źŵ�ƲǀƀĜƿźţ�Ʊĥ�ƱŚǀŝ�ƹ�ƾƿŚſŚƴƃ�������������������������������������������������������������������������������������������������������������������������������������������������������������æíí 

� ƶƿŸƜţ�ƵŵŚƯ�ƱřƺƴƗ�ƶŝ�Ʋǀƫƹźě�ƶƴǀƯō�Ŷǀſř�źŧř���ƪƀƗŹƺŞƳŻ�ƽźǀƃ�ŵŶƛ�ŶƃŹ�ƽƹŹ�ƽř(Hymenoptera:�Apis mellifera Apidae)����������������������ÎÕÖ��
� �ŚƯźſ�ƒƟŚŰƯ�šŚŞǀĩźţ�ƾƬě�ƹ�ŚƷŶƴƣ�Ʃř�ƷŚ��ƱŚŤƀƯŻ�ŢǀƘưū�Źŵ���Ŷƴƣ�ŹŶƴƜģ�Ŷǀŝ�ƱřŹŸĭScrobipalpa ocellatella (Boyd)�������������������������������æîå��
� ƵźƄů�ƾųźŝ�źǀŧŚţ�ƾſŹźŝ�Ƃĩ����ƩŚºĭ�ƶºƄě�ƩźºŤƴĩ�Źŵ�ƾƿŚǀưǀƃ�ƹ�ƾĪƿĥƺƫƺǀŝ�ƽŚƷ����ƶºŞƳř�īźºŝ�ƽřŻ Procontarinia matteiana Kieffer & 

Cecconi (Dip.: Cecidomyiidae)��������������������������������������������������������������������������������������������������������������������������������������������������������������������������æîæ��
� ���ŽƺƠƿźƿŚºěźƬĩ�ƾſŚưţ�Ţǀưſ�ŽƺºƠưƿźě����ƽƹŹ�ŵŚºſƺƴǀĜſř�ƹ�ƱƺǀţǇŚºƯ��ƪºǀŤƯCallosobruchus maculatus (Fabricius) (Coleoptera: 

Bruchidae)��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������æîç��
� ����ƶºƐƤƳŹŚƸģ�Ʀºſƺſ�ƾŤºƀƿŻ�ƪºůřźƯ�ƽƹŹ�ŚƯŚĭ�ƶƘƃř�ƽŚƷŻŵ�źǀŧŚţ�ƾŝŚƿŻŹř���šŚºŝƺŞů�ƽřCallosobruchus maculatus (F) (Coleoptera: 

Bruchidae)��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������æîè��
� ŻŹřƿŝŚ�ƾŚƯŻōƿƷŚĮƄ�ƾŢǀưſ�ƄůƵź�Ƃĩ�ŚƷ�ƽźěƿưǀśŹŚĪ�ƹ�řƿưǀźěƺƬĩřŶƿŶ�ƹŹ�ƽƶŤƃ�ƫŚūǀż��Aphis gossypii Glover���������������������������������������ÎÖÑ 
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šǈƛ�ƞƬŤŴƯ�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������çèç��
� ��ƽŶưƳ�ƾƀƿŶŞƫ�ƵŚǀĭ�žƳŚſř�šŚŞǀĩźţ�ƾſŹźŝAjuga chamaecistus�ƶƳřŶƳŵ�ƶƄĜƃ�ƽƹŹ�Ʊō�ƾƄĩ�ƵźƄů�šřźŧř�ƹ����ŪƳźºŝ�ŹřŵOryzaephilus 

surinamensis (Col: Silvanidae)��������������������������������������������������������������������������������������������������������������������������������������������������������������������������çèè��
� ƾƯŚŤſř�ƾƿřŹŚĩ���ƭŶƴĭ�ƶŞưƫ�ƽƹŹ�ƵŶƃ�ƶƫƺƀĜĩƺƳŚƳ�ŶƿźěTrogoderma granarium (Col.: Dermestidae)ƾƷŚĮƄƿŚƯŻō�Ǝƿřźƃ�Źŵ������������������çèé��
� ſ�ƪƯŚĩ�šřźƄů�ƽƹŹ�ƾƷŚǀĭ�žƳŚſř�ƕƺƳ�ƶſ�ƾƀƠƴţ�Ţǀưſ�źŧř�ƾſŹźŝƶƳřŶƳŵ�Ĩſƺ���ŪƳźºŝ�ŹřŵOryzaephilus surinamensis (L.) (Col., 

Silvanidae)���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������çèê��
� �źŧř�ƾſŹźŝƾĭŶƳŹřŵŻŚŝ�ƵŹŚƈƗ�ŽƹŵƺųƺƐſř�ƱŚƷŚǀĭ�ƽŚƷ��Lavandula officinalis L.�Żƺū�ƹ�ƽŶƴƷMyristica fragrans�����ƶºƄĜƃ�ƽƹŹ�źºŝ

ŵŹō�Herbst. (Col: Tenebrionidae) �Tribolium castaneum����������������������������������������������������������������������������������������������������������������������������çèë��
� ƾººſŹźŝ ƤƯƶººƀƿŚ�ƽř ƾƿřŹŚººƧ ƶººưƘƏ�ƽŚººƷ ƾưººſ ƽƹŚººů šŚººŞǀƧźţ ƱŶººŞǀƫƺƯ ƹ ƲŤººƀĮƴţ źººŝ ƽƹŹ ƶººƳŚƿŹƺƯ�ƽŚººƷ� �

 (Termitidae: Microcerotermes diversus)�ƹ�M. gabrialis�Źŵ�ƱŚŤſŻƺų�żŞſ�ƽŚƌƟ����������������������������������������������������������������������������������ÏÐÔ 

� ƵźƄů�Ŷƴģ�źǀŧŚţ�ƾŝŚƿŻŹř���Ŝºƃ�Ʃƹř�ƪºƀƳ�ƾƘǀŞƏ�ƱŚƴưƃŵ�Żř�ŢƿŚưů�ƹ�šŹŚƀų�ƩźŤƴƧ�Źŵ�ƂƧ���ƶºƃƺų�Ƶźºě����ŹƺºĮƳř�ŹřƺºųLobesia botrana  
(Den. & Schiff.)�ƱŚŤƀƧŚţ�Źŵ�ƶǀƯƹŹř�ƽŚƷ��������������������������������������������������������������������������������������������������������������������������������������������������������������ÏÐÕ��

� �ƵŹŚºƈƗ�ƾƴǀųŶţ�źŧř���ƽŚºƷL.Datura stramonium ��L. Matricaria chamomilla��.LMentha piperita �ƹ�.LTrachyspermum ammi �
�ƽƹŹCallosobruchus maculatus (Coleoptera: Bruchidae)���������������������������������������������������������������������������������������������������������������������������çèî 

� �ƾſŹźŝ�Ʋſ�ƹŹǇ�ŢǀſŚƀůƭƺſ�Ĩſƺſ�ƪƯŚĩ�ƵźƄů�ƹ��ƹŹŚºƳ�ŹřƺŴĭźŝ�ƱXanthegaleroca luteola (Col: Chrysomelidae)�����Ŝºǀĩźţ�ƶºŝ
�ƭŚƀĩƺŤƯŚǀţ�řŹŚŤĩō��ƾƷŚĮƄƿŚƯŻō�Ǝƿřźƃ�Źŵ��������������������������������������������������������������������������������������������������������������������������������������������������������������çéå��

� ƾƿŚǀưǀƃ�źǀƛ�ƽŚƷ�ƁƹŹ�ƾƿōŹŚĩ�ƾſŹźŝ ��ŚƯźų�ħźŬƳŻ�ƩźŤƴĩOmmatissus lybicus De Bergevin��Źŵ ƩƹřŶŤƯ�ƾƿŚǀưǀƃ�ƩźŤƴĩ�Śŝ�ƶƀƿŚƤƯ� �
������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������çéæ��
� ƆƫŚų�Ŝǀſ�ƹŵřźƬĩ�Ĩſƺſ�ƾƃŹřƺĭ�ŻŚŘţƹźě�ƵŶƴƴĩŹŚƸƯ�ƽŻŚſ���ƾƴǀƯŻLeptinotarsa decemlineata SayƱřŵźĮŝŚŤƟō�Żř����������������������������������çéç 

� ƶƘƫŚƐƯ�ƮƿżƳō����������żǀƫŚºū�ƶŤºƃ�Ǝºſřƹ�Ŷºů�ƮºƀǀƫƺŝŚŤƯ�ƹ�ƾºƃŹřƺĭ�ƽŚºƷAphis gossypii Glover (Hemi.: Aphididae)���ƞºƬŤŴƯ�ŭƺƐºſ�Źŵ��
ƾƯŹƹ�ŢſƺĜưĩ������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������ÏÑÐ��

� řŹŚĩƾƿ�ƵźƄů�Ŷƴģ�Ƃĩ��ŝ�ƩźŤƴĩ�Źŵ�ƾƿŚǀưǀƃ�ƹ�ĨƿĥƺƫƺǀŝǀƶƗŹżƯ�Źŵ�ƮƬĩ�Ŷ����������������������������������������������������������������������������������������������������������ÏÑÑ 

� ƾĭŶƳŹřŵŻŚŝ�źŧř�ƾſŹźŝ�ƵŹŚƈƗ��ŚƷ�ƽƱŚƷŚǀĭ����ƺºưǀƫ�ƞºƬƗ�Cymbopogon citratus��ƹ�ƪºƷ��Elettaria cardamomum��ƽƹŹ�źºŝ���ŵŹō�ƶºƄĜƃ��
Herbst. (Col.: Tenebrionidae)�Tribolium castaneum����������������������������������������������������������������������������������������������������������������������������������çéê��

� �������ƶºŴƬţ�ƾƫƺƳŚºŤƯ�ƵŹŚºƈƗ�ƾºƃŹřƺĭ�źºŧřAcroptilon repens����ƆųŚºƃ�ƹ�źºǀƯ�ƹ�īźºƯ�źºŝ�����ƶºƿŸƜţ�ƽŚºƷ���īźºŝ�Ĩºſƺſ�ƽř�����ƱƹŹŚºƳ�Źřƺºų 

Xanthogaleruca luteola Muller (Col.: Chrysomelidae)�������������������������������������������������������������������������������������������������������������������������������ÏÑÓ��
� ƾƯŹƹ�ƞƬŤŴƯ�ŭƺƐſ�źǀŧŚţ��źŝ�ŢſƺĜưĩƮƿżƳō�Ǝſřƹ�Ŷů�ƮƀǀƫƺŝŚŤƯ�ƹ�ƾƃŹřƺĭ�ƽŚƷ����ħŻƹŶºƄƠĩHippodamia variegata (Goeze) (Col.: 

Coccinellidae)źĭŹŚĪƃ�� ƮƸƯ ƶŤƃ żǀƫŚū�Aphis gossypii Glover ��������������������������������������������������������������������������������������������������������������������çéì 

� ���ƵŹŚºƈƗ�ƾºſŚưţ�Ţǀưºſ�ƾſŹźŝ�������ƽŹŚºŞƳř�ŢºƟō�ƽƹŹ�ƾºƿƹŹřŵ�ƵŚºǀĭ�Ŷºƴģ�ƽŚºƷCallosobruchus maculatus (Fabricius) (Coleoptera: 

Chrysomelidae)�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������çéí 
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� šřźƄů�ƽƹŹ�ƾƿƹŹřŵ�ƵŚǀĭ�ƶſ�žƳŚſř�ƾĭŶƳŹřŵŻŚŝ�ŢǀƇŚų�ƶƐƤƳ�ŹŚƸģ�Ĩſƺſ�ƪƯŚĩ�šŚŝƺŞů�ƽř�Callosobruchus maculates�������������������ÏÑÖ��
� �ƵŹŚƈƗ�ƾƃŹřƺĭ�źŧřCalotropis procera�ƆųŚƃ�ƹ�źǀƯ�ƹ�īźƯ�źŝ�ƶƿŸƜţ�ƽŚƷ��īźºŝ�Ĩſƺſ�ƽř����ƱƹŹŚºƳ�Źřƺºų Xanthogaleruca luteola 

Muller (Col.: Chrysomelidae)���������������������������������������������������������������������������������������������������������������������������������������������������������������������������çêå��
� ŵĦƧ�ŢǀſŚƀů�ƾſŹźŝ�ƭ�ƵźƄů�ƶŝ�ŢŞƀƳ�ƭǈƿř�ƱŚŤſř�ƥŚƳźƐų�ƽŚƷ�ƂƧ��ƽŵŚƸƴƄǀě�ƾƿŚǀưǀƃ�ƽŚƷWHO��������������������������������������������������������ÏÒÎ 

� �żǀƫŚū�ƶŤƃ�Źŵ�šŚŤſř�ƪǀŤƠƳ�ŚŤŝ�ƹ�šŚŤſř�ƪǀŤƠƳ�ŚƠƫō�ƽřźŤƀŝƺſ�ƹŵ�Śŝ�ŻřźŤſř�ƮƿżƳō�ĨǀưŤƿŹ�ƵĦƿƹ�ŢǀƫŚƘƟ�ƾſŹźŝ�Aphis gossypii�������������������çêç��
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ƁŹřżĭ ŶūƿŶ�ƹŵ ƶƳƺĭ Żř Ĩſƺſ�ŚƷƽ Şƣǀ�ƶºƬ Harpalini Bonelli, 1810 (Coleoptera: Carabidae) �řźºŝƽ��ƱƺºƟ�
řƿƱřź 
��

ŶƸƯŶưŰƯƽ�ŹǇŚſƽ�ƱŚūźƯ�ƹ�ſǀŶƽ��
�ƵŶĪƄƳřŵŻƿŢƀ�ſŚƴƃƾ�řŻŹŚŞţ�ŜƐƣ�żĩźƯ�ƹƾƿ�ŵźě��ƵŶƳŻ�šřŵƺūƺƯƿř��ƱřźƸţ��ƱřźƸţ�ƵŚĮƄƳřŵ��ƭƺƬƗ�žƿ��Ʊřź mseyyedi@ut.ac.irƹSalari.mehdi@ut.ac.ir��

��
ŞƣǀƶƬ Harpalini Bonelli, 1810 (Coleoptera: Carabidae) Ʒƹźĭƾ�ƕƺƴŤƯ�Ĩſƺſ�Żř�ŚƷƽ�ħŚų�Żƽ�Śŝ�ƶĩ�ŶƴŤƀƷ�ŝǀ�Żř�ƂÏÑÍ��Źŵ�ƹ�žƴū�ŵƹŶůÏÍÍÍ�
ƶƳƺĭ�ƯŚưţ�Źŵƾ�ƟřźƜū�ƢƏŚƴƯǀŚƾƿ ƿƯ�ŢƟŚƾ�ŶƳƺƃ��Śţ��ěǀř�Żř�ƂƿƤŰţ�ƲǀƹŹ�źŝ��Ƣƽ�Ĩſƺſ�ƱƺƟ�ŚƷƽ�ħŚų�Żƽ�řƿƶƘƫŚƐƯ�ƶƤƐƴƯ�Ʋ��ƘƯŚūƾ�ŵƺŝ�ƶŤƟźĮƳ�šŹƺƇ���ƩŚſ�ŹŵÎÐÖÐ�

Ĩſƺſ�ƱƺƟ�ŚƷƽ�řƿŞƣ�ƲǀŹŵ�ƶƬ�ſŹźŝ�ƱŚƤƫŚƏ�ƱŚŤſźƸƃƾ�Ŷƃ��ƶƳƺưƳ�ŚƷ�Śŝ�ƵŵŚƠŤſř�Żř�ƁƹŹ�ŚƷƽ�ƞƬŤŴƯ�Żř�Şƣǀƪ�Ɩưū�Źƹōƽ�Śŝ��Ţſŵ�ƶƬţ��ŚºƷƽ�ƯŻǀ�ºƴƾ�ƹ��ƶºƬţ��ŚºƷƽ��ŹƺºƳƽ�
Ɩưū�Źƹōƽ�ŵźĭƿŶ��ř�Źŵƿ�ƶƘƫŚƐƯ�ƲŢƄƷ�ƶƳƺĭ ŚſŚƴƃƾƿ�Ŷƃ.�ŚſŚƴƃ�Żř�ŶƘŝƾƿ��źŤĩŵWrase�Ʊō�Őţ�řŹ�ŚƷǀƿŵźĩ�Ŷ��řƿƶƳƺưƳ�Ʋ�Żř�ŶƴţŹŚŞƗ�ŚƷ���

Acinopus (Acinopus) laevigatus Menetries, 1832; Anisodactylus (Anisodactylus) binotatus* (Fabricius, 1787); Dixus eremita 
(Dejean, 1825); D. semicylindricus (Piochard de La Brulerie, 1872); Harpalus (Pseudoophonus) rufipes (DeGeer, 1774); 
Ophonus (Ophonus) ardosiacus (Lutshnik, 1922)*; Stenolophus (Stenolophus) abdominalis Gene, 1836; S. (Stenolophus) 
mixtus (Herbst, 1784). 

ƶƳƺĭ�ƹŵ�řƽ��ƵŹŚŤſ�ŢƯǈƗ�Śŝ�ƶĩ�*��řźŝ��ƵŶƃ�ƆŴƄƯƽ�ř�ƱƺƟƿŶū�ƱřźƿŶƴŤƀƷ�Ŷ���
 
Two new records of Harpalini Bonelli,�1810 (Coleoptera: Carabidae) for Iran 
 
Salari, M. and M.�Seiedy 
School of Biology and Center of Excellence in Phylogeny of living organisms, College of Science, University of Tehran, 
Tehran, Iran, Salari.mehdi@ut.ac.ir, mseyyedi@ut.ac.ir 
 

The tribe Harpalini (Coleoptera: Carabidae) is a diverse group of carabid beetles, including over 240 genera and 
approximately 2000 species distributed in all biogeographic regions.  Befor this study, no faunestic studies on ground beetles 
of this region were carried out.During 2013-2014, a faunistic survey of carabid beetles was carried out in Taleghan. 
Specimens were collected using hands, pitfalls and light traps. Eight species were identified. After identification they 
confirmed by Dr. Wrase. They are listed as followings: 
Acinopus (Acinopus) laevigatus Menetries, 1832; Anisodactylus (Anisodactylus) binotatus* (Fabricius, 1787); Dixus eremita 
(Dejean, 1825); D. semicylindricus (Piochard de La Brulerie, 1872); Harpalus (Pseudoophonus) rufipes (DeGeer, 1774); 
Ophonus (Ophonus) ardosiacus (Lutshnik, 1922)*; Stenolophus (Stenolophus) abdominalis Gene, 1836; S. (Stenolophus) 
mixtus (Herbst, 1784). 
The two species marked with asterisk (*) are new records for Iran. 
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ƁŹřżĭ ƹŵ ƶƳƺĭ ŶūƿŶ Żř Ĩſƺſ�ŚƷƽ ŞƣǀƶƬ Bembidiini (Coleoptera:Carabidae) řźŝƽ�ƱƺƟ�řƿƱřź 
��

ƀƳřǀƶ ĪƬƯƾ�ƹ�ƱŚūźƯ ſǀŶƽ��
ƵŶĪƄƳřŵ�ŻƿŢƀ�ſŚƴƃƾ�ƹ�żĩźƯ�ŜƐƣ�řŻŹŚŞţƾƿ�šřŵƺūƺƯ��ƵŶƳŻ�ŵźěƿž��ƭƺƬƗ�ƵŚĮƄƳřŵ��ƱřźƸţ��ƱřźƸţ�řƿƱřź��mseyyedi@ut.ac.ir��ƹe_maleki@ut.ac.ir 

��
ƵŵřƺƳŚų Carabidae Śŝ ŝǀƂ Żř ÑÍÍÍÍ ƶƳƺĭ ƿĪƾ Żř źŤĭŹżŝƿƲ ƵŵřƺƳŚų�ŚƷƽ śŚƣ�ƱǇŚŝ Źŵ źſřźſ ƱŚƸū Ţſř .ŚƌƗřƽ řƿƲ ƵŵřƺƳŚų ģŹŚĪƃǀźſ�ƱŚƿƘƾ�ƹ�ŶƴŤƀƷ Żř 

ƱŚƴưƃŵ ŞƏ�ƮƸƯǀƘƾ šŚƟō Ư�śƺƀŰƯƾ�ŶƳŵźĭ .īŹżŝ�źţƿƲ žƴū ŞƣǀƶƬ Bembidiini žƴū Bembidion ��ŚŝŵƹŶů ÎÏÍÍ ƶƳƺĭ Ưƾ�ŶƃŚŝ�� ƶƳƺưƳ�Źŵ�Źřŵźŝƽ�ŚƷƾƿ�Źŵ�ƶĩ 

ƩŚſ ÎÐÖÐ Żř ƢƏŚƴƯ ƞƬŤŴƯ �ƱŚŤſźƸƃ��ŢƟźĭ�ƭŚŬƳř�ƱŚƤƫŚƏÎÑ��ƶƳƺĭŞƣ�Żř�žƴū�ƹŵ�ƶŝ�ƢƬƘŤƯǀƶƬ�Bembidiini�Ɩưū�Źƹōƽ�ŚſŚƴƃ�ƹƾƿ��Ŷƃ.�ƶƳƺưƳ��ƁƹŹ�Śºŝ�ŚƷ��ŚºƷƽ�
Şƣ�Żř�ƞƬŤŴƯǀƖưū�ƪ�ƹŹōƽ�ƫřŵƺĭ�ƶƬţ��Ţſŵ�Śŝƾ�ŹƺƳ�ƶƬţ�ƹƽ�Ɩưū�Źƹōƽ�ŵźĭƿŶ���ƶƳƺĭ�ŢſźƸƟ�Ż�ŭźƃ�ƶŝ�ŚƷƿŢſř�ź��ƹŵ ƶƳƺĭ �ƁŹřżºĭ�ŶƳř�ƵŶƃ�ƆŴƄƯ�ƵŹŚŤſ�Śŝ�ƶĩ Ŷū�ºƿ�Ŷ

řźŝƽ�řƿƯ�Ʊřźƾ�ŶƴƃŚŝ��ƶƳƺĭ�řƽ��ƶĩŚţ�ƵŶƃ�ƆŴƄƯ�ƵŹŚŤſ�ƹŵ�Śŝ�ſō�Żř�ƱƺƴĩǀŢſř�ƵŶƄƳ�ƁŹřżĭ�Ś��ƶƳƺĭ�ƶưƷ�ŚƷƽ�ŚſŚƴƃƾƿ�Śţ�ƶŝ�ƵŶƃǀƿ�źŤĩŵ�ŶToledano��ř�ŹƺƄĩƿƫŚŤ�ºǀŚ��
ſŹǀŶƳŶ���

��
B. (Bembidionetolitzkya) gotschii* Chaudoir, 1846, B. (Bembidionetolitzkya) relictum Abfelbeck, 1904, B. (Emphanes) 
azurescens Dalla Torre, 1877, B. (Emphanes) latiplaga Chaudoir, 1850, B. (Emphanes) tenellum Erichson, 1837, B. (Nepha) 
hauserianum  Netolitzky, 1918, B. (Nepha) laevipenne J. Muller, 1918, B. (Nepha) tetragrammum tetragrammum Chaudoir, 
1846, B. (Ocydromus) siculum zagrosense Morvan, 1973, B. (Ocyturanes) praeustum praeustum** Dejean, 1831, B. 
(Ocyturanes) subcylindricum kyros Netolitzky, 1931, B. (Peryphus) cruciatum quadriflammeum Reitter, 1889, B. 
(Princidium) punctulatum bracteonoides Reitter, 1908, Tachyura (Tachyura) diabrachys �Kolenati, 1845)� 
 
Two new records of Bembidiini (Coleoptera:Carabidae) of Iran 
 
Maleki, E. and M. Seiedy  
School of Biology and Center of Excellence in Phylogeny of living organisms, College of Science, University of Tehran, 
Tehran, Iran, e_maleki@ut.ac.ir, mseyyedi@ut.ac.ir 
 

Carabid family with more than 40000 species is one of the largest families of Coleoptera in world wide. Carabid beetles 
are fast predator and  used as one of the most important natural enemies for pest control. Bembidion with 1200 species is the 
largest genus of Bembidiini. During sampling from different areas in Taleghan city in 2014, fourteen species belong to two 
genera of tribe Bembidiini were collected and identified. . Specimens were collected by hand, pitfall and light traps.  They are 
listed as follows. The new records are ,arked with asterisk(s). The species with two asterisks were not recorded of Asia. All 
identified species�were confirmed by Dr. Toledano (Italy). 
 
B. (Bembidionetolitzkya) gotschii* Chaudoir, 1846, B. (Bembidionetolitzkya) relictum Abfelbeck, 1904, B. (Emphanes) 
azurescens Dalla Torre, 1877, B. (Emphanes) latiplaga Chaudoir, 1850, B. (Emphanes) tenellum Erichson, 1837, B. (Nepha) 
hauserianum  Netolitzky, 1918, B. (Nepha) laevipenne J. Muller, 1918, B. (Nepha) tetragrammum tetragrammum Chaudoir, 
1846, B. (Ocydromus) siculum zagrosense Morvan, 1973, B. (Ocyturanes) praeustum praeustum** Dejean, 1831, B. 
(Ocyturanes) subcylindricum kyros Netolitzky, 1931, B. (Peryphus) cruciatum quadriflammeum Reitter, 1889, B. 
(Princidium) punctulatum bracteonoides Reitter, 1908, Tachyura (Tachyura) diabrachys �Kolenati, 1845)� 
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ƟźƘƯƾ�Ŷū�ƶƳƺĭ�ƂƃƿŶ ſ�žĮƯǀƟźǀ�ƵŶ(Diptera: Syrphidae)�řźŝƽ�ř�ƱŚŤƀģƺƬŝ�ƶƤƐƴƯ�ƱƺƟƿƱřź 
��

ŶưŰƯ�ŵƺƷ�ƭźĩřƿƳŚƾ��ũƺƴƟ�ŞĩǀƗ�źǀƷŻƹŶƾ��ŜůŚƇ�ƶưŬƳ�ƹ�ƱƹŹ�ƱŚƐƬſ�ƵŵřŻ��
ĭ�ƵƹźĭǀĪƃżĜƷŚƾ�ƵŚĮƄƳřŵ���ƪŝřŻEyidozehi@gmail.com� 

��
ſŹźŝ�ƹ�ƶƘƫŚƐƯ�ŹƺƔƴƯ�ƶŝƾ�žĮƯ�ƱƺƟ�ŚƷƽ�ſ�ƵŵřƺƳŚųǀƟźǀ�ƵŶ(Syrphidae)�ř�ƱŚŤƀģƺƬŝ�ƶƤƐƴƯ�Źŵƿ�źƸƯ�Żř�Ʊřźæèîç��ƱŚŝō�Śţæèîè�ƶƳƺưƳ�Źřŵźŝƽ��Źƺţ�Żř�ƵŵŚƠŤſř�Śŝ

ƵźƄů�ĭǀźƽƠƃ�ƹ�ƹŹǇ�ƵŶƷŚƄƯ��ǀř�ƵźƿƲ�ƴƬƧ�Źŵ�šřźƄůƾ�ƶŤƃ��ŚƷƿůřƺƳ�Żř�ŵŹŻ�šŹŚƧ�ƹ�ŹřƺƳ�ŜƈƳ�ƹ�īźŝ�ŮƐſ�Źŵ�Śƾ�ř�ƞƬŤŴƯƿř�ƪƯŚƃ�ƶƤƐƴƯ�ƲƿŹŚƸŝŚģ��ƁŚų��źƸƄƳřź���
ŵƺƷ��ƱřƹřźſƿƳ�ƹ�ƱŚŤƠţ��ƱŚǀŶƃ�ƭŚŬƳř�źƸƄƨ��ŝ�ŻřǀƶƳƺĭ�Ʋ�ŚƷƽ�Ɩưū�Źƹōƽ�Ż�ƹŵ�ƶŝ�ƢƬƘŤƯ�ƶƳƺĭ�Ƃƃ�ƵŶƃƿřźŝ�žƴū�ŹŚƸģ�ƹ�ƵŵřƺƳŚų�źƽ�Ŷū�ƱŚŤƀģƺƬŝ�ƶƤƐƴƯ�ƱƺƟƿƀƷ�Ŷ�ŶƴŤ
ŷ�ŭźƃ�ƶŝ�ƶĩƿƯ�ƪƾ�ŶƴƃŚŝ�� 

 
Subfamily Syrphinae: Paragus bicolor (Fabricius, 1794), Episyrphus balteatus (Degeer, 1776), Melanostoma melinum 
(Linnaeus, 1758); Subfamily Eristalinae: Eristalinus sepulcharis (Linnaeus, 1758), Eristalinus aeneus (Scopoli, 1763), 
Helophilus pendulus (Linnaeus, 1758) 

 
Six new records of hover flies (Diptera: Syrphidae) for Iranian Baluchestan region  
 
Hoodiani Fanooj, A. M., K. Eydozehi, S. Ravan and N. Sahebzadeh 
Department, University of Zabol, Eyidozehi@gmail.com 
 

A faunistic Study of syrphid flies (Diptera: Syrphidae) of Iranian Baluchestan during 2013-2014. We assembled a 
collection of adult hover flies by using insect net, mounting tapes and yellow cards or directly searching through the aphid 
colonies for syrphid larvae and pupae. Our collecting sites were located on the outskirts of the cities of Iranshahr, Khash, 
Chabahar, Saravan, Hodian, Taphtan and Nikshahr. We identified six species belonging in four genera and two subfamilies. 
All the species are new to Iranian Baluchestan. The species are as follows:  
 
Subfamily Syrphinae: Paragus bicolor (Fabricius, 1794), Episyrphus balteatus (De Geer, 1776), Melanostoma mellinum 
(Linnaeus, 1758); Subfamily Milesiinae: Eristalinus sepulchralis (Linnaeus, 1758), Eristalinus aeneus (Scopoli, 1763), 
Helophilus pendulus (Linnaeus, 1758) 
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ŚſŚƴƃƾƿƯ�ƶƴƯřŵ��ǀƳŚŝżƾ�ƯƺƏźųźſ�ƂƴƧřźě�ƹƾ�ŚƷƽ�Żƿ�ƵŵřƺƳŚųź(Col.: Curculionidae)�Lixinae�ř�ƖţřźƯƿ�Ʊřź
�ƁŹřżĭ�ƹƿŶū�ƶƳƺĭ�Ʀƿř�Żř�ŶƿƱřź��

��
ŹƿƯǈƛ�ƶƳŚŰƾ�ƭřƺƣ�ŵŚŝōÎſ��ǀŶ�ƷřźŝřǀƣŵŚƇ�ƮƾÎưů��ǀ�ŶƿŶƴƯŹŚÎůƹ��ǀƴƯ�ŚƋŹŶǀźƽÎƬƗ��ƾ�ŹƺěŶưŰƯÏ�ºƬƗ��ƾ��ŹŚºĮƳŹŻÐƬƗ���ºǀź��Ƣºů�ŚºƋ��ŽŚƴºƃÑ��

ƱřźĭŹŻ�ŚƋŹŶưŰƯÒƬƗ�ŵƹƹřŵ��ǀƬƤƾ�ƵŵřŻÓě�ƶưƏŚƟ��ǀŻƹźƽÔƬƗ��ƾ�ůǈƇƾ�ƳŚƧŵŹřƾÕ�ƨŤƫƺĭ�ŢƳƺƫ�ƹǀƲÖ��
Î��ƤŰţ�ƶƀſƺƯǀƪĮƴū�šŚƤ�ŹƺƄƧ�ƖţřźƯ�ƹ�ŚƷ��r.gholami@alumni.ut.ac.ir��Ï��ƤŰţ�żƧźƯǀŻŹƹŚƄƧ�šŚƤƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ��Ʈƣ�ƱŚŤſřÐ��ƤŰţ�żƧźƯǀŻŹƹŚƄƧ�šŚƤƽ�

ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ƹżƣ�ƱŚŤſřƿ��ƲÑ��ƤŰţ�żƧźƯǀŻŹƹŚƄƧ�šŚƤƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ƱŚƸƠƇř�ƱŚŤſř��Ò��ƤŰţ�żƧźƯǀŻŹƹŚƄƧ�šŚƤƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ŚŝŹŷō�ƱŚŤſřƿŝźƛ�ƱŚŬƾ��Ó��żƧźƯ
ƤŰţǀŻŹƹŚƄƧ�šŚƤƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ŝŵŹř�ƱŚŤſřǀƪ��Ô��ƤŰţ�żƧźƯǀŻŹƹŚƄƧ�šŚƤƽ��ƖŝŚƴƯ�ƹŞƏǀƘƾ�ƱŚŤſźƫ�ƱŚŤſř��Õ��ƤŰţ�żƧźƯǀŻŹƹŚƄƧ�šŚƤƽ��ŞƏ�ƖŝŚºƴƯ�ƹǀ�ºƘƾ���ƱŚŤºſř
ĪƸĩǀƺƬƿƺŝ�ƹ�ƶƿ�ŶưůřźÖ��ŻŹƹŚƄƧ�ƵŶƨƄƳřŵ��ƥźţŚţō�ƵŚĮƄƳřŵƽĭ�Ƶƹźĭ��ǀƨƃżě�ƵŚƾƧźţ��ƭƹŹŻŹř��ǀ�ƶ��
��

Żƿ�ƵŵřƺƳŚųźLixinae�ŝ�Śŝǀ�Żř�ƂÎÏÍÍ�ƶŤųŚƴƃ�ƶƳƺĭ�Ƴŵ�Źŵ�ƵŶƃǀ�ŵƹŶů�ƹ�ŚÔÍÍ��ƶŤųŚƴºƃ�ƶƳƺĭ���ŤƧŹŚŘƫŚě�ƶºƤƐƴƯ�Źŵ�ƵŶºƃ�ºǀ�Ʀƿ�ºƨƾ��īŹżºŝ�Żř��źºţƿŻ�Ʋƿ�ƵŵřƺƳŚºųź��ŚºƷƽ�
ƯƺƏźųźſƾ�ƭ�śƺƀŰƯ�ŚƷƽ�ŵŵźĭ��ř�ŹŵƿſŹźŝ�Ʋƾ�ƶƧ�Źŵ�ƩŚſ�ŚƷƽ�ÎÐÖÎ��ÎÐÕÕ�ƭŚŬƳř����ŶºƃÎÓ���ƯƺƏźųźºſ�ƶºƳƺĭƾ������Şƣ�ƶºſ�ƶºŝ�ƢºƬƘŤƯǀ�ƶºƬLixini) �Cleonini �ƹ 

(Rhinocyllini ŚſŚƴƃ�žƴū�ŢƠƷ�ƹƾƿ�ŵźĭƿŶ��ƯƺƏźųźſƾ�ŚƷƽ�ŚſŚƴƃƾƿ�ƹŹ�Żř�ƵŶƃƽ�ÎÐ�ī�ƶƳƺĭƽƵřƽ�ƢƬƘŤƯ�ƵŵřƺƳŚų�ƶŝ�ŚƷƽ�Compositae��Leguminosae��
Campanulaceae��Cruciferae��Umbelliferae�ƹ�Zygophyllaceae�ƱŚŤſř�Żř�ƹ�ŚƷƽ�ƮƣŚŝŹŷō��ƿƱŚŬ�ŝźƛƾŝŵŹř��ƱŚƸƠƇř��ǀĪƸĩ��ƱŚŤſźƫ��ƪǀƺƬƿƺŝ�ƹ�ƶƿƹ�Ŷưůřź�

ƹżƣƿƖưū�Ʋ�Źƹōƽ�ŶƃŶƳ��ƿƳ�ƶƳƺĭ�Ʀǀřźŝ�żƽ�ƫƹřǀƲ�ř�Żř�ŹŚŝƿƯ�ƁŹřżĭ�Ʊřźƾ��ŢƯǈƗ�Śŝ�ƶƧ�ŵƺƃ���Ţſř�ƵŶƃ�ƆŴƄƯ��ƯŚſřƾ�ƶƳƺĭ�ŚƷƽ��ŚºſŚƴƃ�ƾºƿ����Ż�ŭźºƃ�ƶºŝ�ƵŶºƃƽ�Ź
ƭƽ�ŶƴƃŚŝ� 

 
1- Bangasternus planifrons (Brulle, 1832) 9- Larinus remissus Faust, 1889 
2- Cleonis pigra (Scopoli, 1763) 10- Larinus sturnus (Schaller, 1783) 
3- Larinus arabicus Capiomont, 1874 11- Lixus albomarginatus Boheman, 1842 
4- Larinus fucatus Faust, 1891 12- Lixus obesus Petri, 1904 
5- Larinus grisescens Gyllenhal, 1835 13- Lixus subfarinosus Desbrochers, 1893* 
6- Larinus hedenborgi Boheman, 1845 14- Microlarinus rhinocylloides Hochhuth, 1847 
7- Larinus latus (Herbst, 1784) 15- Nefis brevirostris (Hochhuth, 1851) 
8- Larinus modestus Gyllenhal, 1835 16- Rhinocyllus conicus (Frölich, 1792) 
 
Identification, host rates and distribution of subfamily Lixinae (Col.: Curculionidae) in 
rangelands of Iran 
 
Gholami Ghavam Abad, R.1, S. E. Sadeghi1, H. Yarmand1, V. R. Moniri1, A. Mohammadpour2, A. Zarnegar3, A. R. 
Haghshenas4, M. R. Zargaran5, D. Aligholizadeh6, F. Piruzi7, A. Salahi Ardekani8 and L. Gultekin9 

1.Research Institute of Forests and Rangelands, Tehran, Iran, r.gholami@alumni.ut.ac.ir 2.Agricultural and Natural 
Resources Research Center of Qom, 3.Agricultural and Natural Resources Research Center of Qazvin, 4.Agricultural and 
Natural Resources Research Center of Isfahan, 5.Agricultural and Natural Resources Research Center of West Azarbaijan, 
6.Agricultural and Natural Resources Research Center of Ardabil, 7.Agricultural and Natural Resources Research Center of 
Lorestan, 8.Agricultural and Natural Resources Research Center of Kohkiluyeh and Boyer Ahmad, 9.Atatürk University, 
Faculty of Agriculture, Department of Plant Protection, 25240 Erzurum, Turkey 
 

The subfamily Lixinae (Coleoptera: Curculionidae) with more than 1200 species is one of the largest subfamilies of 
weevils.�The species are distributed worldwide and approximately 700 species are known from the Palaearctic region. During 
2009-2012, sixteen weevil species were collected on 13 host plant species belonging to Compositae, Leguminosae, 
Campanulaceae, Cruciferae, Umbelliferae and Zygophyllaceae families. They were collected from Qom, West Azarbaijan,�
Isfahan, Ardabil, Lorestan, Kohgiluyeh and Boyer Ahmad and Ghazvin� The collected species belong to seven genera of 
Lixini, Cleonini and Rhinocyllini. One species marked with asterisk is recorded for the first time from Iran. The species are 
listed as followings: 
 
1- Bangasternus planifrons (Brulle, 1832) 9- Larinus remissus Faust, 1889 
2- Cleonis pigra (Scopoli, 1763) 10- Larinus sturnus (Schaller, 1783) 
3- Larinus arabicus Capiomont, 1874 11- Lixus albomarginatus Boheman, 1842 
4- Larinus fucatus Faust, 1891 12- Lixus obesus Petri, 1904 
5- Larinus grisescens Gyllenhal, 1835 13- Lixus subfarinosus Desbrochers, 1893* 
6- Larinus hedenborgi Boheman, 1845 14- Microlarinus rhinocylloides Hochhuth, 1847 
7- Larinus latus (Herbst, 1784) 15- Nefis brevirostris (Hochhuth, 1851) 
8- Larinus modestus Gyllenhal, 1835 16- Rhinocyllus conicus (Frölich, 1792) 
 
� � 
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ƶƳƺĭ� ƕƺƴţ�řƽ�� ƱŚƯŵŚě(Hexapoda: Collembola)�ſƺĩř� ƹŵ� ŹŵǀŶƯ� Śŝ� ƮŤƀƿźƿ�ƵŚĮƄƳřŵ� Źŵ�šƹŚƠŤƯ�Ţ
ŻŹƹŚƄĩƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ƯřŹǀƱŚŤſŻƺų�Ʋ��

��
ƫǀƳŚƌƯŹ�ǈƾæ�ŶưŰƯ�ƹ�ƘſǀơŶƈƯ�Ŷç��
æ���ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽŻŹƹŚƄĩ�ƵŚĮƄƳřŵ��ƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ƯřŹǀ��ƱŚŤſŻƺų�Ʋdanaus_lp@yahoo.com�ç��ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽ��

Ƹƃ�ƵŚĮƄƳřŵǀŻřƺƷř�Ʊřźưģ�Ŷ 

��
ŻŹř�ŹƺƔƴƯ�ƶŝƿŝŚƾ�ſƺĩř�źŧřǀƮŤƀ�ŚƷƽ�Ż�ƕƺƴţ�ƹ�ƱƺƟ�źŝ�ƞƬŤŴƯƿŤƀƾ�Ż�ƹŵ��ƱŚƯŵŚěƿŶƯ�Śŝ�Ĩģƺĩ�ƵŚĮŤƀƿźƿŶƣ�ƱŚŤƀƬŴƳ�Ĩŝ�ƪƯŚƃ�šƹŚƠŤƯ�Ţƿưƾ�ŝ�ŢƯŶƣ�Śŝǀ�Żř�Ƃëå�

�ƭŶƴĭ�ƶƗŹżƯ�Ĩŝ�ƹ�ƩŚſŻŹƹŚƄĩ�ƵŚĮƄƳřŵ�ƶƏƺŰƯ�Źŵƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ƯřŹǀŵźĭ�śŚŴŤƳř�ƱŚŤſŹƺų�ƲƿƶƳƺưƳ�ƹ�Ŷ�Źřŵźŝƽ�ř�ħŚų�ŻřƿƏ�ƶƳŚƷŚƯ�ƹ�ŜţźƯ�šŹƺƇ�ƶŝ�ƢƏŚƴƯ�Ʋƾ�
�ƩŚſ�ƹŵ�ƗřŹŻƾ�æèíî�� Śţæèîå�ŢƟźĭ�šŹƺƇ� �ƶƳƺưƳ� ŹŚŝ�źƷ�Źŵ�Źřŵźŝƽ�ƶƤƐƴƯ�źƷ�Żř��è��ƢưƗ� Śţ�ħŚų�ŮƐſ�Żř�ƶƳƺưƳæê�ŤƳŚſƾ�źŤƯƽ�ŚƯŻō�ƶŝ� ƹ�ƶŤƃřŵźŝƿƄ�ƹ�ƪƤŤƴƯ�ƵŚĮ

ƣ�Żř�ƵŵŚƠŤſř�Śŝ�ŵƺūƺƯ�ƱŚƯŵŚěǀƫźŝ�ƞǀŻŚſ�řŶū�żƽ��ŶƳŶƃ���ƕƺưŬƯ�Źŵííê��ƶŝ�ƢƬƘŤƯ�ƭŵŚěæé�ƱŚŤƀƬŴƳ�Żř�ƶƳƺĭ���ƎƤƟ�ƹî�Ʊō�Żř�ƶƳƺĭ�Ɩưū�ƭŶƴĭ�ƶƗŹżƯ�Żř�ŚƷ�Źƹōƽ�ŶƳŶƃ��
ŻŹřƿŝŚƾ�ƶƳƺĭ� ƕƺƴţ�řƽ�� ƱŚŤƀƬŴƳ� Źŵ� ƕƺƴţ� ƶĩ� ŵřŵ� ƱŚƄƳ� ƱƺƳŚƃ� ƕƺƴţ�ƆųŚƃ� Żř� ƵŵŚƠŤſř� Śŝ�åæ�åtêí�ç� �ƴƘƯ� ŹƺƏ� ƶŝƾ�Źřŵƽ��p < 0.05� �ŝǀ�ƶƗŹżƯ� Źŵ� ƕƺƴţ� Żř� źŤƄ
�åæ�åtæë�ç��Ưƾ�ŶƃŚŝ��řƿŚŤƳ�ƲƿƬƗ�ŵřŵ�ƱŚƄƳ�Ūƾ�ŵżƳ�ƮƛŹƿĪƾ�řƿŹ�ŵźų�ƹŵ�ƲƿƬưƗ��ƮƷ�ƶŝ�ƵŚĮŤƀǀŻŹƹŚƄĩ�ƞƬŤŴƯ�šŚƽ�Ɯţ�ŦƗŚŝ�ƶƗŹżƯ�ŹŵǀǀŰƯ��Źŵ�źǀř�ƹ�Ǝ�ƱŚŝŚěŶƴŝ�źŝ�źŧ

ħŚų�Ĩģƺĩ�ƺŰƳ�ƶŝ�ƵŶƃƽ�ƶƳƺĭ�ƕƺƴţ�ƹ�ŵřŶƘţ�ƶĩ�řƽ�Ʈĩ�ƭŶƴĭ�ƶƗŹżƯ�Źŵ�ƱŚƯřŵŚě�ŵƺŝ�ƱŚŤƀƬŴƳ�Żř�źţ���
 

Species diversity of Springtails (Hexapoda: Collembola) at two different managed ecosystems in 
Khuzestan Ramin Agriculture and Natural Resources University 
 
Ramezani, L.1 and M. S. Mossadegh2 
1.Department of Plant Protection, Faculty of Agriculture, Khuzestan Ramin Agriculture and Natural Resources University, 
Khuzestan, Iran, danaus_lp@yahoo.com 2.Department of Plant Protection, Faculty of Agriculture, Shahid Chamran 
University of Ahwaz, Khuzestan, Iran 
 

In order to assess the effect of different ecosystems on Collembolan fauna and species diversity and richness, two 
different managed microhabitat (an old date palm garden and a wheat field) in Khuzestan Ramin University campus were 
selected and soil samples were collected monthly during 2010-2011. In each sampling occasion three samples were collected 
from the surface to the depth of 15 cm of soil in each of the sampling sites. Samples were transferred to the laboratory and 
Collembolan specimens were extracted using Berlese-Tullgrun extractor. A total of 885 collembolan specimens including 14 
species were collected which all of them were collected from the date palm garden while just nine species were collected 
from a crop field. Analysis of species diversity by use of Shannon-Wienner index showed that species diversity and 
individual abundance at the date palm (2.58±0.01) was significatly higher (p < 0.05) than thecrop field (2.16±0.01). Hence 
we suggest that different agricultural practices change physical environment and influence microarthropod movement, so 
collembolan biodiversity was lower in the wheat field. 
 
 
 
� � 

mailto:����
mailto:danaus_lp@yahoo.com


Ʋǀŝ�ƵźĮƴƧ�Ʋǀƫƹř��ƾƬƬưƫřƵźƄů��Ʊřźƿř�ƾſŚƴƃ�î�ì�ŹƺƿźƸƃ�ÎÐîé� �Ó��

��

6 1st Iranian International Congress of Entomology, 29�31 August 2015 

 

ŚſŚƴƃƾƿ�ƫƺĪƬƯƾ�ƮƸƯ�źţƿƶƳƺĭ�Ʋ�ŚƷƽ�ƭźĩ�ŚƷƽ�ƶƣƺƏ��źŝ(Lepidoptera: Noctuidae)�ĭ�ƱŚŤſř�Źŵǀ�ƵŵŚƠŤſř�Śŝ�Ʊǈ
ŵ�ƁƹŹ�Żřƽ��Ʊř��řƽ�ŶĩŹŚŝƿ�Ĭƴ��

��
ƀů�ŚƋŹǀƴƾ� 

ĭ�ƵŚĮƄƳřŵǀŻŹƹŚƄĩ�ƭƺƬƗ�ƵŶĪƄƳřŵ��Ʊǈƽĭ�Ƶƹźĭ��ǀĪƃżĜƷŚƾ��Rhosseini@guilan.ac.ir��R_hosseini@yahoo.com��
��

ƀŝǀŹŚƽ ƶƳƺĭ�Żř�ŚƷƽ�ƭźĩ�ŚƷƽ�ƶƣƺƏ�ƀŝ�šŚƟō�Żř�źŝǀŻŹƹŚƄĩ�šǇƺƈŰƯ�ƮƸƯ�ŹŚƽ�Ư�ŹŚưƃ�ƶŝƾ�ŶƳƹŹ��řƿŹ�Żř�šŚƟō�Ʋƿīźŝ�ƹ�ƶƄ�ŚƷƽ�ĭǀƯ�ƱŚƷŚǀŸƜţ�ŵƺų�ƱŚŝżƿƯ�ƶƾ�Ŷƴƴĩ��
ƌƘŝ�Źŵƾ�ƶƳƺĭ�Żř�ƠŴƯ�ħŚų�Źŵ�ŻƹŹ�ƩƺƏ�Źŵ�ŚƷƹŹǇ��ŚƷƾ�Ŝƃ�ƹ�ƵŶƃ�Ư�Żř�ŚƷǀŸƜţ�ŵƺų�ƱŚŝżƿƯ�ƶƾ�Ŷƴƴĩ��Ư�Źŵǀƭźĩ�ƱŚ�ŚƷƽ�ƶƣƺƏ�ƶƳƺĭ��źŝ�ŚƷƽ��žƴūAgrotis��ƢƏŚƴƯ�Źŵ
ƟřźƜūǀŚƾƿ�ƠƬŤŴƯƾ�ƿƯ�ŢƟŚƾ�ŝ�ƹ�ŶƳƺƃǀƂ�Ż�źţƿƵŚĮŤƀ�ŚƷƽ�Ư�řŹ�ŻŚŝƾ�ŶƳŶƴƀě��ŚſŚƴƃƾƿ�řƿŤƴſ�ŹƺƏ�ƶŝ�šŚƟō�Ʋƾ�ŝ�ƶſƹǀĥƺƫƺƟźƯ�šŚƟǈŤųř�ƶƬƿĪƾ�ŝǀ����ƵŵŚºƯ�ƚƫŚºŝ�šřźºƄů�Ʋ

Ư�šŹƺƇƾ�ĭǀŵź��ſƹ�ƵŻřŶƳř�źŝ�ƢŞƐƴƯ�ƶĩ�ŚſŹƺŝ�ŶƴƬŝ�ƵŶŗřŻ�ƩŚŨƯ�ƱřƺƴƗ�ƶŝǀƹ�Żř�Ţſř�źƳ�ŵřźƟř�ŚĪƿĭĦƾ�ŚƷƽ�ŴƄţǀƈƾ�ƶƳƺĭ�ŚƷƽ�ţƹźĭō�žƴūǀŢſř�ž��ř�ŻřƿŚſŚƴƃ�ƹŹ�Ʋƾƿ�
ƶƳƺưƳ�ŚƷƽ�ŵ�ƶƯŶƇ��ƚƫŚŝŚƳƿƶƳƺĭ�ƹ��ƵŶ�ŚƷƽ�ŞƃǀźƯř�ƮƷ�ƶŝ�ƶƽ�ƀŝǀŢſř�ƪĪƄƯ�ŹŚ��ƀŝǀŹŚƽ�ŝ�šŚƘƫŚƐƯ�ŻřǀĥƺƫƺƿĪƾ�ĥƺƫƺĩř�ƹƿĪƾ�ŚſŚƴƃ�ƶŝ�ƶŤƀŝřƹƾƿ�ƣŵǀř�ƢƿƶƳƺĭ�Ʋ��Ţſř�ŚƷ
ưƷ�ƶŝǀƫŵ�Ʋǀƴģ�ƪǀţŚƘƫŚƐƯ�Ʋƾ�Ŷƃ�ŶƷřƺų�ƪĪƄƯ�ŹŚģŵ��ř�Źŵƿ�ƁƹŹ�Żř�ƶƘƫŚƐƯ�ƲDNA Barcoding�řźŝƽ�ŚſŚƴƃƾƿ�ƮƸƯ�źţƿƱřƹřźƟ�ƹ�Ʋ�źţƿƶƳƺĭ�Ʋ�ŚƷƽ�ƶƣƺƏ��źŝƿŢƟŚ��ƵŶƃ

��ºĭ�ƱŚŤºſř�Źŵǀ�ƪƯŚºƃ�Ʊǈ�Agrotis ipsilon (Hufnagel, 1766) �Agrotis exclamationis (Linnaeus, 1758)��Agrotis munda (Walker, 

1857)�Peridroma saucia (Hübner, 1808) ��ƹXestia c-nigrum (Linnaeus, 1758)�Ŷƃ�ƵŵŚƠŤſř��Ťưƀƣƾ�ſ�Ʊĥ�ŻřǀƭƹźĩƺŤ��ºƀĩřǀŻ�ŻřŶƿ��Ŷºůřƹź�ºƿ�Ĩ
(COI)�ƯǀŹŶƴĩƺŤƿŚƾƿ�ƶƳƺĭ�ƫřƺţ�ŚƷƾ�ƿŝŚƾ�ŵźĭƿŶ��ŚƤƯƿŢưƀƣ�ƶƀ�ŚƷƽ�ŨĪţǀź�ſ�Ʊĥ�ƵŶƃǀƭƹźĩƺŤ�ƀĩřǀŚſŚƴƃ�ƶŝ�ŹŵŚƣ�řŹ�ŚƯ�ŻřŶƾƿ�ƶƳƺĭ�ŚƷƽ�ŵƺưƳ�ŹƺĩŸƯ��ŚŤƳƿ�źƋŚů�ƶƘƫŚƐƯ�Ū

ſ�źĮƳŚƄƳ�Żř�ƵŵŚƠŤſř�ƶĩ�ŵƺưƳ�ŢŝŚŧǀƭƹźĩƺŤ�ƀĩřǀ�ƱřƺƴƗ�ƶŝ�ŻřŶƿŹřżŝř��ŶĩŹŚŝ�Ĩƽ�ŰƇ�ƹ�ŵŚưŤƗř�ƪŝŚƣǀŚſŚƴƃ�Źŵ�Ůƾƿ�ƶƳƺĭ�ŚƷƽ�ƶƣƺƏ�ſŹźŝ�ŵŹƺƯ�źŝƾ�Ţſř����
 

A molecular approach to identify the important cutworm species (Lepidoptera: Noctuidae) in 
Guilan province using DNA Barcoding 
 
Hosseini, R. 
Department of Plant Protection, Faculty of Agricultural Sciences, University of Guilan. Rasht, Iran, Rhosseini@guilan.ac.ir, 
R_Hosseini@yahoo.com 
 

Many species of cutworms are important pests of agricultural crops. They feed on roots and foliage of their host plants. 
Some of the larvae spend the day inside the�soil and consume leaves at night. Among cutworms, Agrotis spp.�inhabit various 
geographical regions and prefer open habitats. These insects are traditionally identified based on adult females� 
morphological characters. For example a very long appendix bursae fitted with the vesica of the male, is a unique feature 
among Agrotis species.  Hence identification of immature stages, damaged specimens, and morphologically similar species 
are difficult. This hampers progress toward biological or ecological studies on these pests. Here, DNA Barcoding�approach 
was presented to identify the most important and abundant cutworm species found in Guilan province including; Agrotis 
ipsilon (Hufnagel, 1766), Agrotis exclamationis (Linnaeus, 1758), Agrotis munda�(Walker, 1857), Peridroma saucia Hübner, 
1808) and Xestia c-nigrum (Linnaeus, 1758). A part of mitochondrial COI was sequenced for cutworm species. We were able 
to identify all species by comparison of the amplified fragment sequences. The results proved, using COI markers as species 
identifiers Barcode to be a reliable and accurate tool to identify selected cutworm species. 
� � 
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ƫƹřǀƲ�ƁŹřżĭ�ŹƺŞƳŻ�Acrisis suomii Tobias, 1983 (Hymenoptera: Braconidae: Rhyssalinae)�ř�ŻřƿƱřź��
 
ưſǀƳŚƷřźƟ�řźƾæƹçƬƗ��ƾ�ŞƫŚƏ�źƜƇřƾ�ç�ƹ�ƳŚƄųŹ�ƱŚƀůřƾè��
æ��ƤŰţ�ƶƀſŒƯǀƪĮƴū�šŚƤ��ƱřźƸţ��ŹƺƄĩ�ƖţřźƯ�ƹ�ŚƷs.farahani@rifr-ac.ir �ç���ƵźºƄů�Ƶƹźĭ��ºſŚƴƃƾ��ŻŹƹŚºƄƧƽ�ŝźţ�ƵŚĮºƄƳřŵ���ºǀ��ƱřźºƸţ��ŽŹŶºƯ�Ţ��è����Ƶƹźºĭ
ĭǀƵŚ�ƨƃżěƾŻŹƹŚƄƧ�ƵŶƨƄƳřŵ��ƽƪŝřŻ��ƪŝřŻ�ƵŚĮƄƳřŵ����
��

ŞƣǀƶƬAcrisidini Hellén, 1957 ��žƴū�ƹŵ�ƪƯŚƃAcrisis Foerster, 1862��ƹProacrisis Tobias, 1983�Ưƾ�ŝ�ƶĩ�ŶƃŚŝǀĥƺƫƺƽ�ŝǀƶƳƺĭ�źŤƄ�ŚƷƽ�řƿ�Ʋ
ŞƣǀŢſř�ƶŤųŚƴƃŚƳ�ƶƬ���ƶģźĭřŵřŶƘţƽ�Żř�ƶƳƺĭ�ŚƷ�ƱřƺƴƗ�ƶŝ�ŻřŹŚěƿƺŤǀƿŵřźƠƳř�Ŷƽ�ūŹŚųƾ��ƱǇŚŝƹŵ�ƹ�ƱŚƃƺĜƫŚŝ�ŢŴſ�ƹŹǇƵŶƃ�ƁŹřżĭ�ŶƳř��ř�Źŵ�ŵƺūƺƯ�žƴū�ƹŵƿŞƣ�ƲǀřŹřŵ��ƶƬƽ�
æè�Ƴŵ�Źŵ�ƶƳƺĭǀ�Ś�î��žƴū�Żř�ƶƳƺĭAcrisis� �ƹé��žƴū�Żř�ƶƳƺĭProacrisis� Ưƾ��ƶĩ�ŶƃŚŝæå�Ʊō�Żř�ƶƳƺĭ�ŚƷ�ŤĩŹŚŘƫŚě�ƶƤƐƴƯ�Źŵǀ�ĨŹŚƄŤƳř�ŹřŵƳŶ��ƶƳƺưƳ��Źřŵźŝƽ���ƩŚºſ�Źŵ

æèíî�ƫŚƯ�ƶƬţ�Żř�ƵŵŚƠŤſř�Śŝǀĭ�ƱŚŤſř�Żř�żǀƱǈ��ůŹ��źſŵƹŹǀƮ�ŵŚŝō���ƮĩŹř�çí�åé�æèíî��ƹåì�åë�æèíî��ƋŚƣ�ƹƾ��ħŚģ�æí�åê�æèíî���ƭŚŬƳř�Ŷƃ���ºŝ�Źŵǀ�ƶºƳƺưƳ�Ʋ��ŚºƷƽ�
Ɩưū�Źƹōƽ��ƶƳƺĭ�ƵŶƃA. suomii�řźŝƽ�ƫƹřǀƲ�ř�Żř�ŹŚŝƿƯ�ƁŹřżĭ�Ʊřźƾ�ŵƺƃ��ƶƳƺưƳ�ƵźƄů�ƵŻƺƯ�Źŵ�ŚƷ�ŽŚƴƃƽ�ŝźţ�ƵŚĮƄƳřŵǀƶĮƳ�ŽŹŶƯ�Ţ�Źřŵƽ�Ưƾ�ŵƺƃ��ěǀř�Żř�ƂƿƤŰţ�Ʋǀ�Ƣ
�ƎƤƟƿĨ��ƶƳƺĭ(Acrisis brevicornis Hellen, 1957)�ř�Żřƿ�ƶƳƺĭ�ƹ�ŵƺŝ�ƵŶƃ�ƁŹřżĭ�ƱřźA. suomii�Ưƹŵǀ�žƴū�Żř�ƶƳƺĭ�ƲAcrisis�ř�Żř�ƶĩ�Ţſřƿ�ƁŹřżĭ�Ʊřź

Ưƾ�ŵƺƃ��řƿŢſř�ƵŶƃ�ƁŹřżĭ�ŶƳǈƴƟ�ŹƺƄĩ�Żř�ƎƤƟ�ľǈŞƣ�ƶƳƺĭ�Ʋ��ĥƺƫƺƟźƯ�šŚƈŴƄƯƿŻ�ŭźƃ�ƶŝ�ŹƺƧŸƯ�ƶƳƺĭ�ƮƸƯ�ĨƿŢſř�ź� ƫƹř�ƩƺƏ��ƱŶŝ�ƩƺƏ�ƵŻřŶƳř�ƶŝ�ĨųŚƃ�ƩƺƏǀ�Ʋ
�ĨųŚƃ�ƭƺƫĥǈƟ�Ŷƴŝè��ƉźƗ�źŝřźŝƘƋ�ƍŚƤƳ�Śŝ�ƭƺţƺƳƹżƯ��ƱōǀƩŚŝ��ƞ�ŶƃŹ�ŚƷ�ƿ�ƩŚŞĭŹ��ƶŤƟŚr�Ťſř�Ǝſƹ�Żřǀ�ƩŚŞĭŹ��ƵŶƃ�ũŹŚų�ŚưĮSR1+3-SR���ŚºƸŤƳř�Ţưºƀƣ�Źŵƾƿ�ƛ�ºǀź�

ţƹźƬĪſřǀ�Ƶż�ƆƣŚƳ�Śě�ơŚſ��ƽ�ƛ�ŜƤƗǀŴƋ�źǀŹŚŝ��ƮƿĨ�Śě�ƱřŹ�Żř�źţƽ�źƤţ��ŜƤƗƿƮƷ�ľŚŞ�ŵŹŻ�ƮĪƃ�ƵŶƗŚƣ��ĬƳŹ�ĬƳŹ���
��

First record of Acrisis suomii Tobias, 1983 (Hymenoptera: Braconidae: Rhyssalinae) from Iran 
 
Farahani, S.1&2, A. A. Talebi2 and E. Rakhshani3  
1.Research Institute of Forests and Rangeland, Tehran, Iran, s.farahani@rifr-ac.ir 2.Department of Agricultural 
Entomology, Faculty of Agriculture, Tarbiat Modares University, P.O. Box: 14115-336, Tehran, Iran, 3.Department of Plant 
Protection, College of Agriculture, University of Zabol, Iran 
 

The tribe Acrisidini Hellén, 1957 includes two genera, Acrisis Foerster, 1862 and Proacrisis Tobias, 1983, which biology 
of the most species this tribe is unknown. However, some species have been reported as solitary ectoparasitoids of larvae of 
Coleoptera and Diptera. These two genera together include 13 species in the world (Acrisis with 9 species and Proacrisis 
with 4 species), 10 of which occur in the Western Palaearctic region. Material for this study was collected using Malaise traps 
from Guilan province (Roodsar, Rahim Abad: Orkom (19.vii.2010 and 29.viii.2010) and Ghazichak (09.viii.2010)) during 
2010. Among the collected specimens, A. suomii is recorded for the first time from Iran. Specimens are deposited in the 
insect collection of the Department of Entomology, Tarbiat Modares University.  Prior to this study, only one species (Acrisis 
brevicornis Hellen, 1957) has been recorded from Iran and A. suomii is second species of the genus Acrisis in Iran. The 
newly recorded species was previously reported from Finland. Morphological taxonomic characters of this species are as 
follows: length of antennae as long as body, 1st flagellar segment 3.0 times its width; mesonotum with weak granulose 
sculpture; wings well developed, vein r of fore wing originating from middle of pterostigma; vein SR1+3-SR incomplete 
apically; hind tibia not thickened, thinner than hind femora, more or less same color; basal of metasoma yellowish. 
 
 

��
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ƫƹřǀźſƺſ�ƁŹřżĭ�Ʋƽ�ŚƷƽ�ŻŹŚƛƽ�(Blattodea)�ř�ŻřƿƱřź��
��

ƯŚƸţ�šřŵŚƀƫř�ƶŧŶŰƯƾ��ƹƣŵŚƇ�źŝŚƇƾ��
ƃ�ƵŚĮƄƳřŵǀŻ�ƂŴŝ��ƭƺƬƗ�ƵŶĪƄƳřŵ��Żřźƿ�ŢƀſŚƴƃƾŚƯŻō��ƿƵźƄů�ƵŚĮƄ�ſŚƴƃƾ��mtahami@shirazu.ac.ir��ssadeghi@shirazu.ac.ir 

 
Ə�Źŵƾ�ƳƺƟ�šŚƘƫŚƐƯƾ�ŚƷŹŚƛƽ�řƿƱřź��Ƙưū�ƹŵǀźſƺſ�Ţƽ�ƹ�śƺƴū�Źŵ�Ɩƣřƹ�ŹŚƛ�ƹŵ�Żř�śƺƴū�ř�śźƛƿ�ƱřźŚſŚƴƃ�ƹ�ƵŶƷŚƄƯƾƿ�Ŷƃ��ƶƳƺưƳ ŝ�ŚƷǀƩŚſ�Ʋ�ŚƷƽ�çåææ��Śţ

çåæê�ůřƺƳ�Żřƾ��ƱĥƹŶƳř�ůŚƳǀŵƹŹƹ�ƶƽ�ŹŚƛ��ŚƷřŹŚě�ƹƿ�ƱĥƺĜ�ůŚƳǀ�ƶŹŚţƿŹŚƛ�ƲƃƹŹ�ƹ�Ĩ���Ţſŵ�ƹ�žƴě�Śŝ�Ɩưū�Źƹōƽ�ŵźĭƿŶ����ƶĩ�ŵźĩ�ƆŴƄƯ�šŚƘƫŚƐƯƘưūǀŢ���ƢƬƘŤƯ��ƶŝ��ŹŚƛ
�ơźƟ�ŵƹŹ����Ɩƣřƹ�ū�Źŵǀ�ŢƟź�ř�śƺƴūƿƱřź���ƶƳƺĭ�Polyphaga cf. aegyptica���ƵŵřƺƳŚųPolyphagidae��Ƙưū�ƹǀƶŝ�ƍƺŝźƯ�Ţ��ŹŚƛ��ƩŚºĩŚĭ��Źŵ�ŵżƳƿ�ºĪƾ���ƱřŹŚºƀĤĭ
��śƺƴūśźƛ�řƿƱřź����ƶŝ�ƢƬƘŤƯƶƳƺĭ�Shelfordella cf. monochroma���ƵŵřƺƳŚųBlattidae��Ưƾ�ŶƃŚŝ��ŚſŚƴƃƾƿ�ưƬƗ�ƱƺŤƯ�Ĩưĩ�Śŝ�ŚƷƾ��źºŞŤƘƯ��šŹƺºƇ��ƹ�ŢºƟźĭ�

žĜſ� Ǝſƺţ�źŤĩŵ�Dragan Chobanov��ř�ƆƈŴŤƯƿ�Źŵ�ƶŤſřŹ�ƲƯŵŚĩōƾ�ƱŚŤſŹŚƜƬŝ�ƭƺƬƗ��Śţǀƿŵźĭ�ŶƿŶ���ƶģ�źĭƘưūǀŚƷ�Ţƽ�ŹƺĩŸƯ�ƲŤƳō�ƩƺƏ�źƔƳ�Żř�Žƺĩźſ�ƹ�ŚƷ��ŚƷ
ƶƳƺưƳ�Śŝ�ŚƷƽ�ěřƾ��Ʊĥ�ŰƯ�Żř�ũŹŚųǀŹŚƛ�Ǝ��Ư�ƱŚƄƳ�ŻŹŚŝ�šƹŚƠţƾ��ƱŚƴĤưƷ�ŚƯř�ŶƴƷŵƇŚƈŤųř�šŚƠƇƾ�ŻŹŚƛƿƱŚ�Ƙƣřƹƾ��ŢŝƺƬĭƹźţ���ř�źŝŚƴŝ�ƹ�ŶƳř�ƵŵźĪƳ�Ŝƀĩ�řŹƿ�Ţſƹŵ�ŹŚƛ�Ʋ

�ƟƺƬĭƹźţǀƪ��Ư�śƺƀŰƯƾ�ŶƳƺƃ��řƿƫƹř�ƁŹřżĭ�Ʋǀ�ƲƟźƘƯ�Żř�ŵŹƺƯƾ�źſƺſ�ƽ�ŚƷƽ��ŻŹŚƛƽ��ř�ŹŵƿƱřź�Ưƾ�ŶƃŚŝ.��
 
The first record of cave populations of cockroach (Blattodea) from Iran 
 
Sadat Tahami, M. and S. Sadeghi 

Entomology lab, Biology Department, College of Science, Shiraz University, Iran, mtahami@shirazu.ac.ir, 
ssadeghi@shirazu.ac.ir 
 

During faunistic surveys of caves of Iran, two populations of Blattodea were found from two caves, located in south and 
south-west of Iran. The specimens were collected by forceps and hand from endogean (entrance) and parahypogean (middle) 
zones between 2011 and 2015. Studies revealed that the population from �Rud Fargh Cave� in Jiroft, south of Iran, belongs to 
Polyphaga cf. aegyptica (family Polyphagidae) and the population from �Gakal Cave�, near Gachsaran, south-west of Iran, is 
Shelfordella cf. monochroma (family Blattidae). Identifications were carried out using reliable literatures and were confirmed 
by an international specialist, Dr Dragan Chobanov (Bulgarian Academy of Sciences). Although, the two populations 
exhibited differences in length of antennae and cerci comparing to epigean conspecifics, they have not obtained true 
troglomorphic characters yet, therefore, we consider them here as troglophiles. This is the first record of cockroach species 
from caves of Iran. 

��
 
� � 
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ƱƺƟ�ƶģŹƺƯ�ŚƷƽ�ưƷǀŹŚ�ƶŤƃ�ŚƷ�Źŵ�ƱŚŤſř�ƱŚŤƀƬĭ��
��

řŹƺŞƇ�ƯǀřŻź�ŶưŰƯƽ��ŞŤŬƯƾ�ƀůǀƴƾ��ƀůǀƲ�ƣŵŚƇƾ��ŵřƺū�źĩƿưƾ��
Ƶƹźĭ�ĭǀƵŚ�Īƃżěƾ��ƵŶĪƄƳřŵ�ŻŹƹŚƄĩƽ��ƵŚĮƄƳřŵ�ſƹŵźƟƾ��ŶƸƄƯ�řƿƱřź��
��

ƀŝǀŹŚƽ�Żř�šřźƄů�ƍŚŞţŹř�ưƷǀŹŚƽ�řŹ�Śŝ�ƳŚĭŹřǀƮƀ�ŚƷƽ�ŵƿźĮ�ƪĪƃ�Ưƾ�ŶƴƷŵ�Śţ�Żř�ƖŝŚƴƯ�ŰƯǀƐƾ�źŤƸŝ�ƵźƸŝ�ŶƳŵźĭ�ŶƴƯ��ƿĪƾ�Żř�ƩŚŨƯ�ŚƷƽ�ưƷǀŹŚƽ��ƍŚŞţŹř�ŶƴƯŵƺſ�ƯǀƱŚ�
ƶŤƃ�ŚƷ�ƹ�ƶģŹƺƯ�ŚƷ�Ưƾ�ŶƃŚŝ��Źƺƌů�ƶģŹƺƯ�ŚƷ�ƖƳŚƯ�źĭŹŚĪƃƽ�ƱŚƴưƃŵ�ŞƏǀƘƾ�Źŵ�ƴƬĩƾ�ƶŤƃ�ŚƷ�Ưƾ�ŵŵźĭ��Żř�řƿƲ�ƹŹ�ŚſŚƴƃƾƿ��ƶƳƺĭ�ŚƷƽ�ƶģŹƺƯ�ŚƷƽ�ưƷǀŹŚ�ƶŤƃ�ŚƷ�ƭřŶƣř�źŧƺƯƽ�
Źŵ�ŚŤſřŹƽ�řżƟřƿƂ�řŹŚĩƾƿ�ƶƯŚƳźŝ�ŚƷƽ�ƩźŤƴĩ�ŝǀĥƺƫƺƿĨ�Ʊō�ŚƷ�ƶŝ�ŹŚưƃ�Ưƾ�ōƿŶ��ƶŝ�ŹƺƔƴƯ�ŚſŚƴƃƾƿ�ƶģŹƺƯ�ŚƷƽ�ưƷǀŹŚ�ƶŤƃ�ƶƳƺưƳ�Źřŵźŝƽ�Źŵ�ƂŴŝ�ŚƷƾƿ�Żř�ƱŚŤſř�ƱŚŤƀƬĭ��ơō�

�ǈƣ�Ɛųǀ�ŵŚŝōź��Ŷƴƫŵ�ƬƗƾ��ŵŚŝō�ƮƃŚƷ�ŵŚŝō��Żř�ŹŚƸŝ�ÎÐÖÏ�Śţ�ƱŚŤƀŝŚţ�ÎÐÖÐ�ƭŚŬƳř�ŵźĭƿŶ�ƹ�ƶƳƺưƳ�ŚƷ�žě�Żř�Ɩưū�Źƹōƽ�ƶŝ�ŚƯŻōƿƵŚĮƄ�ƵźƄů�ſŚƴƃƾ�ƵŚĮƄƳřŵ�ſƹŵźƟƾ��ŶƸºƄƯ�
ƪƤŤƴƯ�ƹ�ŚſŚƴƃƾƿ�Ŷƃ��ŚſŚƴƃƾƿ�ƶģŹƺƯ��Ǝſƺţ�ŚƷKadri kiran��ƹMostafa sharaf�ţźţ�ƶŝǀŚƷŹƺƄĩ�Żř�Ŝƽ�ĩźţǀŗŚţ�ƱŚŤƀŝźƗ�ƹ�ƶǀŵźĭ�Ŷ�ºƿŶ��Źŵ��ƕƺºưŬƯ�ÎÎ��ƶºƳƺưƳ�
ƶģŹƺƯ�ƢƬƘŤƯ�ƶŝ�Ï�Żƿź�ƵŵřƺƳŚų�ƎŞţźƯ�Śŝ�ÎÏ�ƶƳƺĭ�ƶŤƃ�ƢƬƘŤƯ�ƶŝ�ƹŵ�Żƿź��ƵŵřƺƳŚų� Aphidinae�ƹLachninae��ƹŹƽ�ĭǀŝƺƫ��ƶƳřƹŶƴƷ��ƹŶĩ��šŹŷ��ƶŞƴě�ƱŚƷŚǀƴěřĥ�ƶŝ��ƺƫō��Śƾ� 

Ɩưū�Ĩƃźţ��Žƹźų�ũŚţ��ƩŚƤţźě�Źƹōƽ�ŵźĭƿŶ�ƶĩ�ÎÍ�ƶƳƺưƳ�Źŵ�Ŷů�ƶƳƺĭ�ƹ�ƿĨ�ƶƳƺưƳ�Źŵ�Ŷů�žƴū�ŚſŚƴƃƾƿ�Ŷƃ��Żř�řƿƲ�Ưǀ�ƱŚ�ƶƳƺĭ�ŚƷƽ�ƶģŹƺƯ Plagiolepis  taurica 

Santschi ƹ�Crematogaste subdentata Mayr�ŝǀźŤƄƿƲ�ƍŚŞţŹř�ưƷǀŹŚƽ�Śŝ�ƶŤƃ�ŚƷ�řŹ�ŶƴŤƃřŵ��ƶŝ��ƵƹǈƗ�ƯŚưţƾ�ƶƳƺĭ�ŚƷƽ�ƶģŹƺƯ�ƶŝ��ŚƴŨŤºſř Tetramoeium 

caespitum Linnaeus ƹ Formica persica Seifert & Schultz řźŝƽ�ƫƹřǀƲ�ŹŚŝ�Żř�řƿƲ�ƱŚŤſř�ƁŹřżĭ�Ưƾ�ŶƳƺƃ�����
��
Żƿź�ƵŵřƺƳŚųMyrmicinea ��

�æ Cardiocondyla sp., Crematogaster subdentata Mayr, Pheidole pallidula Nylander, Pheidole teneriffana Forel,�
Tetramorium caespitum Linnaeus, Tetramorium chefketi Forel  

��
ŻƿƵŵřƺƳŚųź Formicinae ��

�ç Formica clara Forel, Formica persica Seifert & Schultz, Lasius brunneus Latreille, Lasius tursicus Santchi, Plagiolepis 

taurica Santschi 
 
Fauna of mutualistic ants associated with aphids in Golestan province 
 
Mirzamohamadi, S., M. Hosseini, H. Sadeghi and J. Karimi 
Department of Plant Protection, College of Agriculture, Ferdowsi University of Mashhad, Iran 
 

Many insects develop mutualistic relationship with other organism to exploit optimal usage of environmental resources. 
An example of mutualism is benefit relationship between ants and aphids. Presence of ants prevents the predation of natural 
enemies in aphid colonies. Therefore, knowing the fauna of mutualistic ants associated with aphids is an influent action to 
increase efficacy of aphid biological control programs. To determine the mutualistic association between ants and aphids in 
Golestan province (Aqqala, Khatirabad, Daland, Aliabad, Hashemabad), samplings were carried out from April 2013 to 
August 2014 and then all of the specimens were transferred and identified at insect collection of Ferdowsi university of 
Mashhad. The identification of specimens was confirmed by Kadri kiran and Mostafa sharaf from Turkey and south Arabia, 
respectively. A total of 11 ant specimen belonging to 2 subfamilies (Myrmicinae and Formicinae) associated with 12 aphid 
species belonging to 2 subfamilies (Aphidinae and Lachninae) were collected on cotton ,corn, squash, watermelon, bean, 
plum, Japanese quince, orange, cocks comb and monk�s rhubarb plants  which 10 and 1 specimens  were identified at species 
and genus levels, respectively. The most frequent mutualistic ant species were Crematogaster subdentata Mayr and 
Plagiolepis taurica Santschi. Also, except Formica persica Seifert & Schultz and Tetramorium caespitum Linnaeus, all the 
ant species were reported for the first time from Golestan province. 
 
Subfamily Myrmicinae  
1-Cardiocondyla sp., Crematogaster subdentata Mayr, Pheidole pallidula Nylander, Pheidole teneriffana Forel, 
Tetramorium caespitum Linnaeus, Tetramorium chefketi Forel 
 
Subfamily Formicinae 
2-Formica clara Forel, Formica persica Seifert & Schultz, Lasius brunneus Latreille, Lasiua tursicus Santschi, plagiolepis 
taurica Santschi 
 
� � 
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ŚƤƯƿŝ�Ʃĥ�ƶſ�ƶƀǀƹŹ�źŝ�ƪưƗ�ŢƗźſ�źƔƳ�Żř�ƞƬŤŴƯ�Ţƽ�Ɵ�ƁƺſǀŶƬƽ�źſƺſƽ��ƳŚºưƫōƾ���ƳƺĪºƀƯ�ƲĩŚºƯř�Źŵƾ���źƸºƃ
ƿř��ũƺſŚƿƱřź��
��

ƀŰƯǈƛǀĩźƸƃ�Ʋƾæ�ƟŚů�ƹǀƔƾ�ŹƺƳ�ŶŰƯç���
æ��Īƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ��ŢƃřŶƸŝ�ƵŶĪƄƳřŵƾ�ƿ�ũƺſŚ�Shahraki.gh@gmail.com�ç��żƫŚƯ�řźţƺě�ƵŚĮƄƳřŵƽ��
��

ŶƯ�ƁƹŹ�ŽŚſřƿźƿƠƬţ�ƵŻŹŚŞƯ�ŢǀƤƾ��šŚƟō(IPM)�ƹŹ�źŝƽ�źſƺſƽ��ŚƷ�ŚƴŞƯ�źŝƽ�ƶƯŚƳźŝ�ŚƷƽ�ƃŻƺƯōƾŚƗŹ��ƿŤƃřŶƸŝ�ƩƺƇř�Ţƾ����ŢºŞƣřźƯ��šŹŚºƔƳ���ƶºưƘƏ�ƹ��ºĭŸŹřƽ�
Ưƾ�ŶƃŚŝ��ƟƹźƘƯ�ƶƫĥ�ƶưƘƏ�ƶſƾHydramethylnon 2%, Fipronil 0.05%) �ƹ(Imidicloporid 2.15%  ƬƗ�ƵŻŹŚŞƯ�Źŵ�ŚţŶưƗ�ƶĩǀźſƺſ�ƶƽ��Ƶŵƺŝ�ƶūƺţ�ŵŹƺƯ�ŚƷ

ţƹŚƠŤƯ�ƪưƗ�ƵƺŰƳ�ƹƾ�Ư�ƱŚƄƳ�ŵƺų�Żř�řŹƾ�ƴƷŵ�Ŷ ŻŹř�ŵŹƺƯƿŝŚƾ�ŚƯŻōƿƷŚĮƄƾ�ƹŹ�źŝƽ�źſƺſƽ�ƳŚưƫōƾ�ŶƴŤƟźĭ�Źřźƣ��źſƺſ�ƶưƷƽ�ŚƷƽ�ƟǀŶƬƽ�ŚƯŻō�ŵŹƺƯƿŚƷ�ƵŚĮŝřƺų�Żř�Ƃƽ�
ƺŬƄƳřŵƾƿ��źƸƃ�ŮƐſƿũƺſŚ��Ɩưū�Źƹōƽ�ŶƳŵƺŝ�ƵŶƃ��ÎÍ�źſƺſƽ�ŶƃŹ�ƶƬůźƯ�źƷ�Żřƽ��īŹżŝ�ƞưƳ�ƹ�Ĩģƺĩ�ƞưƳ�ƵŵŚƯ��źƳ�ƪƯŚƃ��ƮƷ�ƹ�řżŬƯ�ƁŹƹźě�ƝƹźƓ�Źŵ��Źřźƣ�ƵŻřŶƳř

ŶƳŶƃ�Ƶŵřŵ���Ư�ƹ�īźƯǀ�źƷ�źÎÏ��ŢƗŚſƿ�ŹŚŝ�Ĩ�ƶưƘƏ�ƉźƘƯ�Źŵ�Żř�ŶƘŝ�ŚƷ�ƽ�ưſƾ�Źřźƣ�ƵŻřŶƳř��Ʊŵřŵ�ĭǀźƽ�Ưƾ�Ŷƃ��ŚŤƳƿ�Żř�ŶƘŝ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŪÒ�Î�ƶưƘƏ�ƶưƷ�ŻƹŹ��ŚƷÎÍÍ��
Ư�ƹ�īźƯǀŶƳŵřŵ�ƱŚƄƳ�ź��ŵƺūƹŚŝƽ�ř�ƶĩƿưǀźěƺƬĩ�řŶƿų�ŶǀƬƾ�źſƿźŤƷŚţƺĩ�Źŵ�ƹ�Ɩƿ�ƱŚƯŻ�Ʋhr)�(LT50=13.3�źſƺſƽ�ŝŻř�řŹ�ŚƷǀƟ��ŵźŝ�ƲǀƳƹźĜǀ�ƪ(LT50=32.5 hr)�ŝ�ƹ�ƶ
Ʒ�ƅƺƈųǀŤƯřŹŶǀƱƺƴƬ(LT50=61.6 hr) �ţźţ�ƶŝǀŜ�ŝ�ƱŚƯŻ�šŶƯ�ŹŵǀźŤƄƽ��źſƺſƽ�ŚƷƽ�ŶƴŤƄĩ�řŹ�ƶŤƟźĭ�Źřźƣ�ƉźƘƯ�Źŵ��řźŝŚƴŝƿŚŤƳ�ƲƿŚţ�Ūǀƿ�ºƯ�Ŷƾ�����Ɲǈųźºŝ�ƶºĩ�Ŷºƴĩ

řƿưǀźěƺƬĩřŶƿźſ�ƶŤſŵ�Źŵ�ƶĩ�ŶƿƖ�Śū�ŚƷźŧǇřƽ�Ưƾ�ĭǀƷ��ŵźǀŤƯřŹŶǀ�ƶŝ�ƱƺƴƬōƯřŹƾ�ŧŚţǀƯ�ƱŚƄƳ�řŹ�ŵƺų�źƾ�ŶƷŵ��řƿŧŚţ�ƲǀŹŶţ�ƹ�ƭřŹō�źƿŬƾ�ƷǀŤƯřŹŶǀřźŝ�Ʊō�ŵźŝŹŚĩ�Źŵ�ƱƺƴƬƽ��ƶƯŚƳźŝ
IPM�ƀŝǀŹƹźƋ�ŹŚƽ�Ż�ŢſřƿřżƟř�řźƿƀƳŚŤě�ƂǀƯ�ƹ�īźƯ�ƪǀƺƳŚŧ�źƿŤƳ�Źŵ�ƶǀƤƟř�ƩŚƤŤƳř�ƶŬƾ�źƏ�Żř�ƹ�ƵŶƴƄĩ�ŻŵƿƣŚŝ�Ƣƾ�ƵŶƳŚƯ�ƭƺưſ�řżƟřƿƯ�ƂǀŹ�ƹ�ŶŝŚƿĭŵƺƫō�Ĩƀƾ��ƶŝ�řŸƛ

źſƺſ�ƶƃǇƽ�Ư�ƂƷŚĩƾ�ƿƴĤưƷ�ƹ�ŶŝŚǀƲ��ƩŚưŤůřŹŚŤƟŹ�ŢƯƹŚƤƯƽ��řŹƹ�Ƶŵřŵ�ƂƷŚĩ��Ʊō�ŚƴưƋƀƳŚŤěǀŸū�ƪřŝǀŢ�řźŝƽ�ŸƜţƿŝ�ƶǀźŤƄƽ�Ƥŝ�ƶŝ�ŢŞƀƳǀƶ�ŝ�ƩĥǀŢ��ŵŹřŵ�ŚƷ��Źŵ�ƶĩ
ƤŰţǀŢſř�ƵŶƃ�ŢŝŚŧ�ƞƬŤŴƯ�šŚƤ� 

 
Comparison of Three Gel Baits for speed of action on field strain of German Cockroach in 
Housing (Yasuj, Iran)  
 
Shahraki, Gh. H.1 and H. Mohd Noor2 
1.Yasuj University of Medical Sciences Corresponding Author, Shahraki.gh@gmail.com 2.Putra University, Malaysia 
 

The strategy of IPM approach on cockroach is based on: monitoring, sanitation, educational programs, and baiting. Three 
most popular gel baits which have been introduced against cockroaches and showed different bait actions (Hydramethylnon 
2%, Fipronil 0.05% and Imidicloporid 2.15%) were evaluated in laboratory for their toxicity against the German cockroach.  
All the tested German cockroaches (field strain) were collected from housing in Yasuj city, Iran. Ten German cockroach for 
each developmental stage were placed in separate labeled glass rearing jars of the same size.  Mortality was observed at 12-h 
intervals after exposed to baits. There were three replicates for each study. All gel baits produced 100% mortality for baited 
cockroaches within 1-5 days. However, imidacloprid killed cockroaches more rapidly (LT50=13.3hr) than fipronil (LT50=32.5 
hr) and hydramethylnon (LT50=61.6 hr) respectively. The results confirmed nomination rapid, quick and slow action for the 
three baits. Comparison between the baits showed that slow action bait is more compatible with IPM purpose, due to� being 
most effective in 3 or more days�after application; increased potential for secondary mortality through horizontal transmission 
of lethal dose and also via residue; decreased risk of food contamination�by dead cockroaches; reduced the chance of 
behavioral resistance, and it had higher feeding stimulation potential than the other�baits which substantiated by some studies. 
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ſŹźŝƾ�ƶƳƺĭ�šŚƟō�ƱƺƟ�ŚƷƽ�ŝ�ƞƬŤŴƯǀ�Ŷ(Salix spp.)�ũźƧ�Źŵ��
��

źƸƯƽ�śŚŝ�ŵřźƯ�Ż�ŹŚŤſ�ƹƿƫŚƴƾ 
ƤŰţ�ƶƀſŒƯǀƪĮƴū�šŚƤ���ŹƺƄƧ�ƖţřźƯ�ƹ�ŚƷbabmorad@gmail.com��

��
Əƾ�ƩŚſ�ŚƷƽ�îè�æèîåƶƳƺĭ�šŚƟō�ƱƺƟ���ŚƷƽ�ŝǀř�Źŵ�ŶƿƤŰţ�ƵŚĮŤƀǀ�ũźƧ�ŻźŞƫř�šŚƤŢƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ��ř�Źŵƿř�ƲƿƵŚĮŤƀ�éê��ƶŝ�ƢƬƘŤƯ�žƳŚƳƹƹźěæë�Ưƺŝ�ƶƳƺĭƾ��ƹ

ƛǀź��Ưƺŝƾ�ŝǀƀƨƬƧ�ŭźƏ�ŜƫŚƣ�Źŵ�ŶǀŚě�ƱƺƿŹŵŚƯ�ƶƽ��ƩŚſ�Źŵæèíë�ŵźĭ�ŢƄƧƿŢſř�ƵŶ��ƶƳƺưƳ�Źřŵźŝƽ�ŚěŶƴŝ�ŻřƿƹŹ�ŢƟō�ƱŚƽ�ƶƳƺĭ�ŚƷƽ�ŝ�ƞƬŤŴƯǀřƹř�Żř��ŶƿŵŹƹźƟ�ƪƿ�Ʋ��Śţ�ƵŚƯ
�źƷ�ƶƬƇŚƟ�ƶŝ�ƱŚŝō�Ǝſřƹřæê��ŻƹŹƿƦ�ŢƟźĭ�šŹƺƇ��ŹŚŝ��ř�ŹŵƿſŹźŝ�Ʋƾ�ƁƹŹ�Żř�ŚƷƽ�Ɩưū�Źƹōƽ�ƤŤƀƯǀƮ�ŚěŶƴŝƿƹŹ�Żř�ƱŚƽ�ĭǀƯ�ƵŚǀĭŹŚƨŝ��ƱŚŝżǀźƽ�Śƴƃř�ƶƬţƿƖưū��ŹŶ�Źƹōƽ�

ƶųŚƃ�ŚƷƽ�ŝ�ƵŵƺƫōǀŶ��ƁŹƹźě�ƹ�ƚƫŚŝŚƳ�ƪůřźƯƹŹ�šřźƄůƽ�ƩŚƸƳ�ŚƷƽ�ƳřŶƬĭƾ�řźƃ�ŹŵƿŚƯŻō�Ǝƿ�ƵŚĮƄŶƃ�ƵŵŚƠŤſř��ř�ŹŵƿſŹźŝ�Ʋƾ�èè�ŚěŶƴŝ�Żř�ƶƳƺĭƿ�ƶŝ�ƢƬƘŤƯ�ŢƟō�ƱŚî��ƹ�ƶŤſřŹ
çæ�ƹŹ�Żř�ƵŵřƺƳŚųƽ�ƶƳƺĭ�ŚƷƽ�ŝǀƖưū�Ŷ�Źƹōƽ�ŚſŚƴƃ�ŵŹƺƯ�ƹƾƿ�ŶƴŤƟźĭ�Źřźƣ��ř�ŹŵƿſŹźŝ�ƲƾƶƳƺĭ���ŚƷƽ��źŤƧŵ�Ǝſƺţ�ƶŤƃNicolas Perez Hidalgo��ƱƺŘƫ�ƵŚĮƄƳřŵ�Żř
ƳŚĜſřǀƦƄĜƃ��Ś�ŚƷƽ�ƭźƳ��źŤƧŵ�Ǝſƺţ�ƲţPelizari Giusoppina�ř�řƹƹŵŚě�ƵŚĮƄƳřŵ�ŻřƿƫŚŤǀƦƄĜƃ��Ś�ŚƷƽ�Śƣō�Ǝſƺţ�ŹřŵźĜſƽ��źŤƧŵjean-Francois Germain��ŹƺƄƧ�Żř

ƶƴƧ�ƹ�ƶƀƳřźƟ�Śƣō�Ǝſƺţ�ŚƷƽ�ƬƗ�źŤƧŵƾ�ŹƺŞƇ�ŚƋŹƽ�ŻŹƹŚƄƧ�ƵŶƨƄƳřŵ�Żřƽ�ŚſŚƴƃ�ũźƧƾƿ�ŶƳŶƃ��ƶƳƺĭ�ƮƸƯ�šŚƟō�ŚƷƽ�ŝǀř�Źŵ�ŶƿƀƨƬƧ�Ʋǀ�ŵřŶƘţ�Ʊƺé��Śŝ�ƶƧ�Ƶŵƺŝ�ƶƳƺĭ
ŢƯǈƗ*�ƵŶƃ�ƆŴƄƯ�ŶƳř��ŷ�šŚƟōƿřźŝ��ƪƽ�ƫƹřǀƨƠţ�ƶŝ�ŹŚŝ�ƲǀƶƳƺĭ�Ʀ�ŚƷ žƳŚƳƹƹźě�ƹ�ŚƷƽ�ŝǀ�ŻźŞƫř�ƱŚŤſř�Żř�ŶƯ�ƁŹřżĭƾ�ŶƳŵźĭ���

Pontania vesicator Bremi-Wolf Monosteira unicostata (Mulsant & Rey.)* Chaitophorous nigritus Hille Ris 
Lambers 
Phyllocnitis sp.   Salicicola kermanensis (Lindinger)  Chaitophorous sp. 
Lthicolletis sp.    Planococcus citri (Risso)   Aphis craecivora Koch  
Nycteola asiatica (Krulikovsky) Diaspidiotus armenicus (Borchsenius)  Pterocomma pilosum Buckton  
Cerura vinula L.   Diaspidiotus sp.    Cavariella aegepodii (Scopoli) 
Cenopalpus sp.   Pulvinaria betulae L.   Tuberolachnus salignus Gmelim* 
Gypsonoma sp.   Pulvinaria populeti Borchsenius  Apodiphus amygdali Germar 
Harpyia syra leucotera Stichel Eulecanium tilliae L.,   Thrips sp. 
Amorpha populi L.   Tetranychus urticae Koch   Melanophila picta Pallas* 
Melasoma populi L.  Eriophes triradiatus (Nalepa)*  Dasineura salicis (Schrank)  
Anacridium aegyptium L.  Eriophes sp.    Capnodis miliaris Klug 
 
Investigation of pests fauna associated with Salix spp. In Karaj 
 
Babmorad, M. and S. Zeinali 
Research Institute of Forests and Rangelands Tehran, Iran, babmorad@gmail.com  
 

During 2011 - 2014, the harmful insects fauna associated with Salix spp.�were studied in Alborz Research Center of 
Karaj. In Salix Collection design, 45 provenances belonging to 16 native and exotic species of salix were planted in 2007. 
The pests fauna of willow species were evaluated at 15 day intervals starting in late March to early November. Field 
samplings were collected by using Schneider trap, hand picking, collecting of infected tree branches, as well as rearing 
immature instars of the pests on seedlings in controlled conditions. In this study, 33 pest species belonging to 21 families of 9 
orders, were collected and identified. Among them, 4 species (marked by an asterisk) were known as key pests. In this 
survey, the aphids, soft scales, armored scales and mites were identified by Nicolas Perez Hidalgo (Leon University of 
Spanish), Pelizari Giusoppina (Padova University of Italy), jean-Francois Germain (Laboratoire de la Sante des Vegetaux of 
France) and Ali Reza Saboori (Tehran University, Iran) respectively. The following pests are reported for the first time on 
species and provenances of willow in Alborz Province.  
Pontania vesicator Bremi-Wolf Monosteira unicostata (Mulsant. & Rey.)* Chaitophorous nigritus Hille Ris 
Lambers 
Phyllocnitis sp.   Salicicola kermanensis (Lindinger)  Chaitophorous sp. 
Lthicolletis sp.    Planococcus citri (Risso)   Aphis craecivora Koch  
Nycteola asiatica (Krulikovsky) Diaspidiotus armenicus (Borchsenius)  Pterocomma pilosum Buckton  
Cerura vinula L.   Diaspidiotus sp.    Cavariella aegepodii (Scopoli) 
Cenopalpus sp.   Pulvinaria betulae L.   Tuberolachnus salignus Gmelim* 
Gypsonoma sp.   Pulvinaria populeti Borchsenius  Apodiphus amygdali Germar 
Harpyia syra leucotera Stichel Eulecanium tilliae L.,   Thrips sp. 
Amorpha populi L.   Tetranychus urticae Koch   Melanophila picta Pallas* 
Melasoma populi L.  Eriophes triradiatus (Nalepa)*  Dasineura salicis (Schrank)  
Anacridium aegyptium L.  Eriophes sp.    Capnodis miliaris Klug 
� � 
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ſŹźŝƾ�ƶƳƺĭ�šŚƟō�ƱƺƟ��ƵŶě�źŝƺƴƇ��Populus euphratica Olive��ƱŚƸƠƇř�ƱŚŤſř�Źŵ��
��

źƸƯƽ�ŵřźƯ�śŚŝæźƧ�ŵřƺū��ƿƮ�ƳŚƸƠƇř�ƵŵřŻƾçſ�Ŷưůř��ǀƸƫř�ƞƾç�Ż�ŹŚŤſ�ƹƿƫŚƴƾæ��
æ���ƤŰţ�ƶƀſŒƯǀ��ŹƺƄƧ�ƖţřźƯ�ƹ�ŚƸƬĮƴū�šŚƤgmail.com�babmorad@�ç��ƤŰţ�żƧźƯǀŻŹƹŚƄƧ�šŚƤƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ƱŚƸƠƇř�ƱŚŤſř��
��

Əƾ�ƩŚſ�ŚƷƽ�îå�æèíìř�ƶſ�Źŵ�ƵŶě�šŚƟō�ƱƺƟ��ƿƘţ� ƵŚĮŤƀǀǀƲ�ƹŹ�Źŵ�ƵŶƃƿƵŚĮƄ�ŚƷƽ�ŞƏǀƘƾ�ƱŚƸƠƇř�ƱŚŤſř�ŢƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ��ř� ŹŵƿſŹźŝ�Ʋƾ�çç��Żř�ƶƳƺĭ
ŚěŶƴŝƿƶŝ�ƢƬƘŤƯ�ŢƟō�ƱŚ�ë�� ƹ� ƶŤſřŹæí�ƹŹ� Żř� ƵŵřƺƳŚųƽ�Ɩưū� ƵŶě�ƱŚŤųŹŵ�Źƹōƽ�ŚſŚƴƃ�ŵŹƺƯ� ƹƾƿ�ŢƟźĭ� Źřźƣ� �ř� ŹŵƿſŹźŝ�Ʋƾ�ƶƳƺĭ�ŚƷƽ�ƀěǀ�źŤƧŵ�Ǝſƺţ�ƪDaniel 

Burckhardt�ŹŚţ� ƵŻƺƯ� ŻřƿŞƏ�ŲǀƘƾ�ŗƺſǀ� �žƶƳƺĭ�ŚƷƽ�źŤƧŵ� Ǝſƺţ� ƶŤƃ�Nicolas Perez Hidalgo�ƳŚĜſř� ƱƺŘƫ� ƵŚĮƄƳřŵ� ŻřǀƦƄĜƃ� �Ś�ŚƷƽ�ƭźƳ��źŤƧŵ� Ǝſƺţ� Ʋţ
Pelizari Giusoppina�ř�řƹƹŵŚě�ƵŚĮƄƳřŵ�ŻřƿƫŚŤǀƦƄĜƃ��Ś�ŚƷƽ�Śƣō�Ǝſƺţ�ŹřŵźĜſƽ��źŤƧŵjean-Francois Germain�Śƣō�Ǝſƺţ�ƶƴƧ�ƶƳƺĭ��ƶƀƳřźƟ�ŹƺƄƧ�Żřƽ��źŤƧŵ

ƬƗƾ�ŹƺŞƇ�ŚƋŹƽ�ŻŹƹŚƄƧ�ƵŶƨƄƳřŵ�Żřƽ�ŹƺƯ�ƶƳƺĭ�ƹ�ũźƧƿŚƣō�Ǝſƺţ�ƶƳŚƽ�ůŹ�źŤƧŵǀƛ�ƮǀƤŰţ�ƶƀſƺƯ�Żř�źƟŹƺǀĭ�šŚƤǀƵŚ�ƨƃżěƾ�ſŚƴƃ�ŹƺƄƧŚƾƿ�ŶƳŶƃ���ƵŶě�ƶƳƺĭ�ƮƸƯ�šŚƟō
�ŵřŶƘţ�ƱŚƸƠƇř�ƱŚŤſřî��Ƶŵƺŝ�ƶƳƺĭ�ŢƯǈƗ�Śŝ*��ŝ�Źŵ�ƶƧǀƱō�Ʋ��ŚƷí��ƶƳƺĭ��ŢƯǈƗ�Śŝ®�ƶŝ���ƹŹ�ƶſ�Źŵ�ƥźŤƄƯ�ŢƟō�ƱřƺƴƗƿƵŚĮƄ��ŶƳŵƺŝ�ƶƘƫŚƐƯ�ŵŹƺƯ��ŵřŶƘţƽ�ř�Żřƿ�šŚƟō�Ʋ

Ư�ŚŝǀƳŚŝżƾ�Ƴ�ƵŶěǀřźŝ�żƽ�ƫƹřǀƯ�ƁŹřżĭ�ƱŚƸƠƇř�ƱŚŤſř�Żř�ŹŚŝ�Ʋƾ�ŶƳŵźĭ��ƯŚſřƾ�řƿ�Ʋŷ�Źŵ�šŚƟōƿƵŶƃ�ƵŵŹƹō�ƪ�ŶƳř���
Gypsonoma euphraticana Aims. *®, Gypsonoma sp., Lithocolletis sp., Phyllocnistis sp., Smerinthus kindermanii Led., 
Cerura vinula L., Egeirotrioza intermedia Baeva*®, Syntomoza unicolor (Loginova & Parfentiev)* ®, Chaitophorus 
euphraticus Hodjat*®, Pterocomma populeum (Kalt.), Tuberolachnus salignus (Gmelin), Salicicola kermanensis Lndgr.* ®, 
Diaspidiotus slavonicus (Green) * ®, Pulvinaria sp., Coccus hesperidum (Linnaeus), Eulecanium tilliae (Linnaeus, 1758), 
Monosteira unicostata (Muls. & Rey) * ®, Apodiphus amygdali Germar, Tetranychus urticae Groupe*®, Capnodis miliaris 
Klug, Cicadatra ochreata Melichar*, Amitermes vilis (Hagen)  

 
Investigation of pests fauna associated with Euphrates poplar in Esfahan province  
 
Babmorad, M.1, J. Karimzadeh Esfahani2, A. Seifollahi2 and S. Zeinali1 
1.Research Institute of Forests and Rangelands Tehran, Iran, babmorad@rifr-ac.ir 2.Agriculture and Natural Resources 
Research Center of Esfahan Province 
 

In the period 2008 - 2011, the harmfull insects fauna associated with Euphrates poplar, Populus euphratica Olive, were 
studied in three selected sites of natural stands of Esfahan province. In this study, 22 pest species belonging to 18 families of 
6 orders, were collected and identified. The psyllids, Aphids, Soft scales, Armored scales, Mite and Termite were identified 
by Daniel Burckhardt (from Natural History Museum of Switzerland), Nicolas Perez Hidalgo (from Leon University of 
Spanish), Pelizari Giusoppina (from Padova University of Italy), jean-Francois Germain (from Laboratoire de la Sante des 
Vegetaux of France), Ali Reza Saboori and Rahim ghayourfar respectively. The number of 9 pest species were importance in 
Esfahan province (marked by a), among them, 8 species (marked by a ®) were common between three selected areas. Also, 
a number of Euphrates poplar pests are collected for the first time in some mentioned localities. The scientific names are 
followed: 

 
Gypsonoma euphraticana Aims. *®, Gypsonoma sp., Lithocolletis sp., Phyllocnistis sp., Smerinthus kindermanii Led., 
Cerura vinula L., Egeirotrioza intermedia Baeva*®, Syntomoza unicolor (Loginova & Parfentiev) * ®, Chaitophorus 
euphraticus Hodjat*®, Pterocomma populeum (Kalt.), Tuberolachnus salignus (Gmelin), Salicicola kermanensis Lndgr. * ®, 
Diaspidiotus slavonicus (Green) * ®, Pulvinaria sp., Coccus hesperidum (Linnaeus), Eulecanium tilliae (Linnaeus, 1758), 
Monosteira unicostata (Muls. & Rey) * ®, Apodiphus amygdali Germar, Tetranychus urticae Groupe*®, Capnodis miliaris 
Klug, Cicadatra ochreata Melichar*, Amitermes vilis (Hagen)  
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ƟźƘƯƾ�ƶƳƺĭ�ŚƷƽ��ŹŸŝ��ƵŵřƺƳŚų�ŹřƺųBruchidae�Ʊƺĭ�Żř�ŚƷƽ�(Astragalus)�ƫŚưƃ�ƱŚſřźų�ƖţřźƯƾ��
��
ſǀƬƗ�Ŷƾ�źŤƳǈƧ�źƜƇřƽ�ƹ�ſǀ�ŶƷřźŝřǀƮ�ƣŵŚƇƾ� 

ƤŰţ�ƶƀſƺƯǀƪĮƴū�šŚƤ��ƹ�ŚƷŹƺƄƧ�ƖţřźƯ��kalantary28@yahoo.com��
��

Ʊƺĭ�ŚƷƽ�řƿ�ƶĩ�Ʊřź�Żř�ŞƏ�ŶƴưƃŻŹř�ƖŝŚƴƯǀƘƾ�ŶŬţƿŶ�ưƸƯ�ƝřŶƷř�ŢƸū�Źŵ�ƵŶƳƺƃƾ�ƬƘţ�ƱƺģǀŚſźƟ�ƩźŤƴĩ��ƭřŵ�ƞƿſ�ƩźŤƴƧ��ƥŚų�ƂǀŸƜţ��ƪƿƵźƠſ�ƶ�ŚƷƽ�ŻƿƯŻźǀƴƾ��ƹ
ƴĤưƷǀů�ƒƠů�ƲǀƯ�ŹŚưƄŝ�Ƃůƹ�šŚƾ�ŶƳƹŹ���Żř�ƪƯřƺƗŵŶƘŤƯƽ�Şƣ�Żřǀřźģ�ƪƽ�ŝƾ�ƹŹƿƂţō��ƶ�ŻƺſƽƫŚƀĪƄų��ƾ�ŹŸŝ�šŚƟō�šŹŚƀų�ƹ�ŵ�ƶƯŶƇ�Źřƺųƿ�ƵŶŹŵ�ŤƳǀŹƹōŵřŻ�ƶŬƽ��ƹ
Ʊō�ŌŚƤŝ��ŚƷ�ŶƸţ�ŵŹƺƯƿŚƸƳ�Źŵ�ƹ�ƵŶƃ�Ɩƣřƹ�ŶƿƱō�ƉřźƤƳř�ŜŞſ�Ţſř�ƲĪưƯ�Ţ�ŵŵźĭ�ƖţřźƯ�Źŵ�ŚƷ���ŚſŚƴƃ�ŭźƏ�řŸƫƾƿ�Ʊƺĭ�ŹřƺųŹŸŝ�šŚƟō�ŚƷƽ�ƫŚưƃ�ƱŚſřźų�ƱŚŤſřƾ��ƢƏŚƴƯ�Źŵ

ŚƸƳ�Źŵ�ƹ�ŢƟźĭ�šŹƺƇ�ƱŚŤſř�ƞƬŤŴƯƿ�ƶŝ�źŬƴƯ�ŢƟźƘƯƾ�ŢƟō�ŹŚƸģ����ƵŵřƺƳŚºų�Żř�Źřƺºų�ŹŸºŝ�Chrysomelidae, Bruchinae)��(Coleoptera���ƭŚºƳ�Śºŝ��ŚºƷƽ��ºưƬƗƾ�
Bruchidus virgata��lukjanovistsci�B.��astragali�B.��ƹtragacanthae�B.�ŵźĭƿŶ�ƶƳƺĭ�ŚƷƽ�ŚſŚƴƃƾƿ�ƪŝƺƫŵ�źŤĩŵ�Ǝſƺţ�ƵŶƃ��(Delobel�ŹŚţ�ƵŻƺƯ�Żřƿ�Ų

ŞƏǀƘƾ�Śţ�ŵŹƺƯ�ƶƀƳřźƟǀƿ�Źřźƣ�ŶŢƟźĭ���ŹŸŝ�Źřƺų�Bruchidus virgata�Ʊƺĭ�Źŵ�ŚƷƽ���Astragalus citrus��A. macraplantus�A. citrinus ��ƹA. curvipes��
ŹŸŝ��Źřƺųlukjanovistsci�B.�Ʊƺĭ�Źŵ�ŚƷƽ��� A. giganthirostratus�ƹ�A. sumbari��ŹŸŝ��ŹřƺųB. astragali �Ʊƺĭ�Źŵ�ŚƷƽ�A. iranicus��A. commxitus��ƹ

A. incanei�ŹŸŝ�ƹ��Źřƺųtragacanthae�B.�Ʊƺĭ�Źŵ��A. citrinus�řƿƯ�šŹŚƀų�ŵŚŬƾ�ŚưƳƿŶƴ��ŝ�řŹ�ƱŚŤƀƯŻ�ŹƺĩŸƯ�šřźƄů�ƶŻ�Źŵ�ƪƯŚĩ�ƵźƄů�šŹƺƇƿƶţƺŝ�ź�ŚƷ����ƝŚĪƃ
ƯŻǀŻ�ƹ�Ʋƿ�ħŚų�ź�źĜſƽ��řƹř�Źŵ�ƵŵƺưƳƿŚƷŻƹŹ�Źŵ�ŹŚƸŝ�ƪƽ�ƪĭ�ƮſƺƯ�Śŝ�ƝŵŚƈƯ�řŵƹŶů�ƹ�ƭźĭ�Ʒŵƾ�Ʊƺĭ�īźŝ�Żř�ƹ�ƵŶƃ�źƷŚƓ�ŚƷ�ƃ�ƹ�ŚƷƶųŚ�ŚƷƽ�ƐƫǀƴĤưƷ�ƹ�ƞǀƪĭ�Ʋ�ŚƷƽ�

ŸƜţ�ƱƺĭƿŢƠū�Żř�žě��ƹ�ƵŵƺưƳ�ƶ�ĭǀźƽ�ƮŴţ�ŚƷƽ�ŝ�řŹ�ŵƺųŵřźƠƳř�ŢƫŚů�ƶƽ�ƹŹ�źŝƽ�ƳǀƭŚ�ŚƷƽ�Ư�Źřźƣ�Ʊƺĭ�Ʊřƺūƾ��ŶƴƷŵ�źƠţ�Żř�žěƿƮŴţ�Ų�ŚƷƹŹǇ�ŚƷƽ����ƶºŝ�ƹ�źƷŚºƓ�Ʊřƺū
Ƴ�ƪųřŵǀưų�ŢƫŚů�ƶŝ�ƶĩ�Ʊƺĭ�ƶƳřŵ�Żř�ƹ�ŷƺƠƳ�ƭŚǀźƽ�Ƴ�ƹǀưų�ƶưǀźƽ�ƬƇř�šŹŚƀų�Ɩƣřƹ�Źŵ�ƹ�Ţſřƾ�Ư�ƵźƄůƾ�ŸƜţ�ŶƃŚŝƿƯ�ƶƾ�ŚưƳƿŶƴ��ƹŹǇ�ƵŹƹŵƽ��řŵƹŶůÒÍ�ó�ÑÍ��ƶŝ�ŻƹŹ
Ư�ƩƺƏƾ�ŶƯŚŬƳř��Ƴ�ƹ�ƶƳřŵ�ƱŚưƷ�ƪųřŵ�Źŵ�ƹŹǇ�žĜſǀŶŞţ�ƭŚƿƠƃ�ƶŝ�ƪǀŶŞţ�žĜſ�ƹ�ƵźƿƯ�ƪƯŚĩ�ƵźƄů�ƶŝ�ƪƾ�ŶƳŵźĭ��ƱŚŤƀƯŻ�ƳřŹŸĭƾ�ŝ�ƶ�šŹƺƇ��ƹ��ƶŤƟźĭ�šŹƺƇ�ƪƯŚĩ�ƵźƄů

ƫŚƘƟǀƱō�Ţ��Żř�ŚƷ��ƩŚſƯ�ƕƹźƃ�řŵŶŬƯ�ŶƘŝƾ�ŵŵźĭ��ſŹźŝ�Źŵƾ�ƯǀƶƳƺĭ�ŹƹŸŝ�Źŵ�ŹřƺųŹŸŝ�šŚƟō�šŹŚƀų�Ʊřż�ŚƷƽ�ŝ�šŹŚƀų�ƶƴƯřŵ�ƱŚŤſř�ƞƬŤŴƯ�ƢƏŚƴƯ�Źŵ�Ʊƺĭ�ƞƬŤŴƯǀ��ƶſ�Ʋ
�ŚţÓÍ�ƹŹ�ŶƇŹŵƿŵźĭ�ŢƿŶ����

 
The Introduction of seed eating species Bruchidae Family from Astragalus spp. at North 
Khorasan province 
 
Kalantary, S.A.A. and S. E. Sadeghi 
Research expert of Research Institute of forests & rangeland, Tehran, Iran, kalantary28@yahoo.com  

 
Astragalus of iran are important species for important aims as nutrition, livestock, soil erosion control, flood control, 

aquifer recharge and wildlife conservation. Several factors such as grazing, fire, drought and pests damage to astragalus, and 
threat their reproduction and survival of them.Therefore this research was carried in different areas of North Khorasan 
province and led to the introduction of four species(Coleoptera� Chrysomelidae, Bruchinae) including: 1- Bruchidus virgata�
that damages to Astragalus citrus,�A. macraplantus,�A. citrinus,�A. curvipes, A. macraplantus 2- B. lukjanovistsci�damages to 
A. giganthirostratus and A� sumbari�3� B. astragali damages to A. iranicus, A. commxitus and A. incani and finally 4� B. 

tragacanthae damages to A. citrinus .These species was approved by Dr. Delobel from Museum of Natural History of France. 
This pests are spending  the winter as adult under shrubs, ground and underground and in early spring, approximately 
coincides with the flowering season  appeared and feed from the leaves , tender shoots and flowers Then after mating they 
put  eggs as single on  young Astragalus seed pods. After hatching, young larvae penetrate the pods seed and feed from semi 
dough and dough seeds. Larval period is from 40-50 days. Larvaes insid of seed pods become into pupae and then appear 
adult insects. Adult insects spend the winter, and again start its activities next year. In study amount of damage seeds of 
different species in different regions of the province range of damage observed between 3 until 60%. 
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ſŹźŝƾ�ŤƀƳƺƟǀƲſ�Ĩ�ŚƷƽ �Żƿź��ƵŵřƺƳŚųPhylinae (Hemiptera, Miridae)�ŹřƹżŞſ�Źŵ �ƶƯƺů�ƹ��
 

ŶƳƺƬƯ�ƪƌƠƫřƺŝřƽ��ƀů�ŚƋŹǀƴƾ�ƹ�ƬūǀūŚů�ƪƾ�ƵŵřŻ 
ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽĭ�ƵŚĮƄƳřŵ��ǀŢƃŹ��Ʊǈ��rhosseini@guilan.ac.ir��

 
ſŹźŝ�ƹ�šŚƘƫŚƐƯ�Źŵƾ�ŚƷƽ�ƭŚŬƳř�ƹŹ�ƵŶƃƽ��ƵŵřƺƳŚųMiridae��ƩŚſ�Źŵæèîé�æèîè�ŹřƹżŞſ�ƱŚŤſźƸƃ�Źŵ �ƺƋŹ�ƱŚſřźų�ƱŚŤſřƽ��Ż�Żřƿ�ƵŵřƺƳŚų�źPhylinae��ææ�

�ƶŝ�ƢƬƘŤƯ�ƶƳƺĭî�Ɩưū�žƴū�Źƹōƽ�ŚſŚƴƃ�ƹƾƿ�ŶƳŶƃ���Ʋſ�ŚƷƽ�Ư�ƵŵřƺƳŚųǀźƿſƹ�ƶŝ�ƵŶǀƵźƄů�Źƺţ�ƶƬ�ĭǀźƽ�ŹƺƳ�ƶƬţ��ƽ�Ĝſō�ƹǀƟŵŚƈţ�šŹƺƇ�ƶŝ�Źƺţřźƾ�ƹŹ�Żřƽ�ƶţƺŝ��ŚƷ �ƱŚŤųŹŵ
ƞƬƗ�ƹ�ŚƷƽ�Ɩưū�ƞƬŤŴƯ�ŻźƷ�Źƹōƽ�ŶƳŶƃ� ŚſŚƴƃ�Źŵƾƿ�ƶƳƺĭ�ĥƺƫƺƟŹƺƯ�šŚƈŴƄƯ�Żř�ŚƷƿĪƾ�ƴĤưƷ�ƹǀƳĥ�ƲǀƫŚŤǀŚƽ�Ŷƃ�ƵŵŚƠŤſř�źƳ�ŵřźƟř��źŝřƽ�ĪƠţǀŚſŚƴƃ�ƹ�Ĩƾƿ�ƶƳƺĭ��Żř�ŚƷ

ƬĩǀŶ�ŚƷƽ�ŚſŚƴƃƾƿ�ŵƺūƺƯ� (Wagner & Weber, 1964; Wagner, 1971; 1974)�ŵźĭ�ƵŵŚƠŤſřƿ�Ŷƹ�ŚƸƳ�ŹŵƿƶƳƺưƳ�Śŝ�Ţ�ŚƷƽ�Śţ�ºǀƿŶ����ºƀĪƬĩ�Źŵ�ŵƺºūƺƯ�ƵŶºƃǀ�Ʊƺ
ĭ�ƵŚĮƄƳřŵ�Źŵ�šřźƄůǀ�Ʊǈ@ŹŚţ�ƵŻƺƯƿŞƏ�ŲǀƘƾ�ĭ�ƵŚĮƄƳřŵǀƱǈ�>Ŷƃ�Ƶŵřŵ�ŢƤŝŚƐƯ��ƶƳƺưƳ�ŹŚţ�ƵŻƺƯ�Źŵ�ŚƷƿŞƏ�ŲǀƘƾ�ĭ�ƵŚĮƄƳřŵǀƶĮƳ�Ʊǈ�Źřŵƽ�Ưƾ�ŶƳƺƃ���

ƶƳƺĭ�ŚƷƽ�Ɩưū�Źƹōƽ�Żř�ŶƴţŹŚŞƗ�ƵŶƃ���
1- Aphaenophyes�richteri richteri (Wagner, 1957) (Phylinae, Phylini) 
2- Auchenocrepis�alboscutellata�Puton. 1874 (Phylinae, Phylini) 
3- Camptotylidea�suturalis (Reuter, 1903) (Phylinae, Phylini) 
4- Camptotylidea�albovittata (Reuter, 1903) (Phylinae, Phylini) 
5- Campylomma�diversicorne Reuter, 1878 (Phylinae, Phylini) 
6- Psallopsis�basalis Reuter, 1904 (Phylinae, Phylini) 
7- Atomophora�pentheus Linnavuori, 1971�(Phylinae, Phylini) 
8- Atomophora�atripes Linnavuori, 1997�(Phylinae, Phylini) 
9- Camptotylus�meyeri�Frey-Gessner, 1863�(Phylinae, Phylini) 
10- Oncotylus�vitticeps Reuter, 1879�(Phylinae, Phylini) 
11- Tuponia�persica Wagner, 1957�(Phylinae, Phylini) 

 
A faunal study on the mirid bugs of�Sabzevar and its counties (Hemiptera: Miridae: 
Phylinae) 
 
Malvandi, A., R. Hosseini and J. Hajizadeh 
Department of Plant Protection, Faculty of Agricultural Sciences, University of Guilan, Rasht, Iran, rhosseini@guilan.ac.ir 
 

In a faunal study on mirid bugs of Sabzevar�(Khorasan Razavi Province) and its counties during the years 2014-2015, 11 
species belonging to nine genera of subfamily Phylinae were collected and identified. The plant bugs were randomly 
collected by sweeping net, light trap and aspirator on different shrubs, trees and weeds. External morphological characters 
and male genetalia were used for identification. Identification was done by using relevant taxonomic keys (Wagner and 
Weber, 1964; Wagner, 1971; 1974�, and then compared with type species available in the Natural History Museum of the 
University of Guilan. 
The species are listed as follows: 
 
1- Aphaenophyes richteri  richteri (Wagner, 1957) (Phylinae, Phylini) 
2- Auchenocrepis alboscutellata Puton. 1874 (Phylinae, Phylini) 
3- Camptotylidea suturalis (Reuter, 1903) (Phylinae, Phylini) 
4- Camptotylidea albovittata (Reuter, 1903)(Phylinae, Phylini) 
5- Campylomma diversicorne Reuter, 1878 (Phylinae, Phylini) 
6- Psallopsis basalis Reuter, 1904 (Phylinae, Phylini) 
7- Atomophora pentheus Linnavuori, 1971 (Phylinae, Phylini) 
8- Atomophora atripes Linnavuori, 1997 (Phylinae, Phylini) 
9- Camptotylus meyeri Frey-Gessner, 1863 (Phylinae, Phylini) 
10- Oncotylus vitticeps Reuter, 1879 (Phylinae, Phylini) 
11- Tuponia persica Wagner, 1957 (Phylinae, Phylini) 
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ƘƫŚƐƯƶ�ƃ�ƱƺƟǀĨŴ�ŚƷƽ�(Insecta: Mantodea)�ř��ƱŚŤſŵźĩ�ƱŚŤſř�śƺƴūƿƱřź 
��
ĥřƿƳŚůƹŹ�ƲƾÎŚƃŚě�űźƷŚƃ��ƾƿ�ŵřŹÎ�ƹ�ĪƬƯ�ƱŚưƤƫƾÏ��
Î��Ƹƃ�ƵŚĮƄƳřŵ��ƱřźƸţǀŤƄƸŝ�ŶƾŻ�ƭƺƬƗ�ƵŶĪƄƳřŵ��ƿŤƀƾ�Ƶƹźĭ��ſŚƴƃŹƺƳŚūƾ��sp2191@gmail.com�Ï���Ƶƹźĭ��ƭƺƬƗ�ƵŶĪƄƳřŵ��ƱŚŤſŵźĩ�ƵŚĮƄƳřŵ��ũŶƴƴſ��ƱŚŤſŵźĩ

Ż�ƭƺƬƗƿŤƀƾ��loghman.maleki@gmail.com��
��

ƃǀĨŴ�ŝ�Śŝ�ŚƷǀ�Żř�ƂÏÒÍÍ�ŚěŶƴŝ�ƶųŚƃ�ƶŝ�ƢƬƘŤƯ�ƶƳƺĭƿ�ƶŤſřŹ�ƹ�ƱŚMantodea�Ưƾ�ŶƴƃŚŝ��řƿ�ƶŤſřŹ�Ʋ�ĭźŝǀŶƳźƵ�ÎÒ��ƹ�ƵŵřƺƳŚųÑÐÑ�ŝ�ƶĩ�Ƶŵƺŝ�žƴūǀ�źŤƄƱō��ƢƬƘŤƯ�ŚƷ
�ƵŵřƺƳŚų�ƶŝMantidae�Ưƾ�ŶƴƃŚŝ��ſŹźŝ�źƋŚů�ƶƘƫŚƐƯ�Żř�ƝŶƷƾ�ƃ�ƱƺƟǀĨŴ�ŚƷƽ�Ư�ƱŚŤſŵźĩ�ƱŚŤſř�śƺƴūƾ�ŶƃŚŝ��ƶƳƺưƳ�Źřŵźŝƽ�ƶŝ���Ťºſŵ�šŹƺºƇƾ��ºƿ�ƶºŝ�Ś���ºſƹǀƬƶ���Źƺºţ

ƵźƄů�ĭǀźƽ�ƫƺưƘƯƾ�ř�ƶƳ�Żřƿ�ƱŚŤƀŝŚţ�ƹ�ŹŚƸŝ�ƩƺƈƟ�Źŵ�ƵŚĮŤƀÎÐÖÐ�ŢƟźĭ�ƭŚŬƳř��ŝǀ�Żř�ƂÔÍ�ƱŚŤſźƸƃ�Żř�ƶƳƺưƳ�ŚƷƽ�ƴƴſƯŚĩ��ũŶǀźƯ�ƹ�Ƶƹźƣ��ƱřŹŚƿ��ƱŚŤºſŵźĩ�ƱŚŤſř�Ʊřƺ
Ɩưū�Źƹōƽ�Ŷƃ���šŚƈŴƄƯƟřźƜūǀŚƾƿ�Ż�šŚƗǈƏř�ƹ�ƪŰƯƿƵŚĮŤƀ�Ŷƃ�ŢŞŧ�ŚƷ��ƶƳƺưƳ�ŚƷƽ�Ɩưū�Źƹōƽ�ƶŝ�ƵŶƃ��ſƹǀţř�šŚŤſř�ƩƺƬŰƯ�ƶƬ�ºǀ��ƶŤºƄĩ�ƪ�ƶºƫŚţř�ƹ��ŶƳŶºƃ�����ƶºŝ�žĜºſ
ŚƯŻōƿŝ�ƵŚĮƄǀſƺǀţŚưŤƀǀƸƃ�ƵŚĮƄƳřŵ�ĨǀŤƄƸŝ�Ŷƾ�Ƭĩ�Ĩưĩ�ƶŝ�ƹ�ŶƳŶƃ�ƪƤŤƴƯǀŶ�ŚƷƽ�ŚſŚƴƃƾƿ�Şƣ�Żř�źŞŤƘƯǀƬĩ�ƪǀŚſŚƴƃ�Ŷƾƿ��ƶƤƐƴƯƿŶƯ�ƹŹƺƿ��ŚºſŚƴƃ�ŵŹƺºƯ�ƶƳřźŤƾƿ���Źřźºƣ

ŶƴŤƟźĭ��ƵŵřƺƳŚų�ƹŵ�ƶŝ�ƢƬƘŤƯ�ƶƳƺưƳ�Empusidae��ƹMantidae�ŶƳŵƺŝ��ƶƳƺưƳ�ŚƷƽ�ŚſŚƴƃƾƿ��ƵŶƃšŹŚŞƗ�ŶƳř��ŻřBolivaria brachyptera��Iris oratoria��Mantis 

religiosa��Empusa fasciata�ƹ�Ameles persa��ƶƳƺưƳ�ŚƷƿŚſŚƴƄƾƿ�řźŝ�ƵŶƃƽ�ƫƹřǀƲ�Ư�ƁŹřżĭ�ƱŚŤſŵźĩ�ƱŚŤſř�Żř�ŹŚŝƾ�ŶƳƺƃ���
 
The mantis fauna (Insecta:Mantodea) of Southern part of Kordestan province, Iran 
 
Rohani, A.1, Sh. Pashaee Rad1 and L. Maleki2 

1.Department of Zoology, Faculty of Biological Sciences, ShahidBeheshti University, Tehran, Iran, sp2191@gmail.com, 
2.Department of Biological Sciences, Faculty of Science, University of Kurdistan, Sanandaj, Iran 
 

Praying mantis with more than 2500 species, belong to the phylum Arthropoda and order Mantodea. This order includes 
15 families and 434 genera; majority belongs to the Mantidae. The aim of the present research is studying of the mantis from 
Kordestan Province. Sampling was carried out manually or by ordinary insectsweeping net in nine stations, during the spring 
and summer of 2014. More than 70 specimens were collected in Sanandaj, Kamyaran, Qorveh, and Marivan. Geographical 
and habitat information were recorded. Specimens were killed by ethyl-acetate solution. Then they were identified with 
available identification keys.Two families in the region recorded including Empusidae and Mantidae.Within the Empusidae, 
one species was identified Empusa faciata. In the Mantidae four species were identified Ameles persa, Bolivaria 
brachyptera, Iris oratoria and Mantis religiosa. These species are firstly recorded from Kordestan province. 
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ĭŶƴĩřźěƾ��žƴūEuxoa (Lepidoptera: Noctuidae)�ƣźƃ�ƩŚưƃ�Źŵƾ�řƿŶū�ƶƳƺĭ�ƁŹřżĭ�ƹ�Ʊřźƿřźŝ�Ŷƽ�řƿƱřź��
��

ŶƸƯ�ŶưŰƯƽ�ŝŹǀƶƘæĽř�ŻŚƴƸƯ���ŵŹƹƽç�Ɨ�ƹǀƀƾ�ƶƬŞūç��
æ��ĭ�ƵƹźĭǀƵŚ�Īƃżěƾ��ŻŹƹŚƄĩ�ƵŶĪƄƳřŵƽŝ�ƵŚĮƄƳřŵ��ǀŝ��Ŷƴūźǀř��ŶƴūźƿƱřź��ç��ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽƷŚĮƄƳřŵ�ŵŚƸū�ƁŻƺƯō�żĩźƯ��ƾ����ƱŚºſřźų��źưºƃŚĩ

ƺƋŹƽř��ƿƱřź��
��

žƴūEuxoa Hübner, [1821] �źŤĭŹżŝƿŻ�žƴū�ƲƿƵŵřƺƳŚųźNoctuinae �ŝ�Źŵ��ƶƳƺĭ�ŵřŶƘţ�ƑŚŰƫ�ŻřǀŜƃ�Ʋ�Ƶźě�ŚƷƽ�ŗƺŤĩƺƳ�ƵŵřƺƳŚųǀƯ�ƵŶƾ�ŶƃŚŝ���ƱƺƴĩŚţêé��ƶƳƺĭ
ř�Żřƿř�ƞƬŤŴƯ�ƍŚƤƳ�Żř�žƴū�ƲƿŢſř�ƵŶƃ�ƁŹřżĭ�Ʊřź���ƶŝ�ƍƺŝźƯ�šŚƗǈƏřƟřźƜū�ƂƴĩřźěǀŚƾƿ�ƶƳƺĭ�ŚƷƽ�řƿ�Ʋžƴū��ŹŵůŚƳǀ�ƶƣźƃ�ƩŚưƃƾ�řƿŢſř�ƵŶƃ�ŦŰŝ�ƹ�ƶŗřŹř�Ʊřź��

��ƱƺƴĩŚºţæè��ř�Żř�ƶºƳƺĭ�ºƿ���ƶºƳƺĭ�ƪƯŚºƃ�žƴºū�Ʋ��ŚºƷƽ�E. aquilina Denis & Schiffermuller, 1775��E. clauda Püngeler, 1906��E. agricola 

Boisduval, 1829��E. cos Hübner, 1824�E. difficillima Draudt, 1937�E. fallax (Eversmann, 1854) �E. foeda Lederer, 1855 ��E. 

homicida Staudinger, 1900��E. mustelina Christoph, 1877�E. perierga Brandt, 1938 �E. sayvana Varga & Ronkay 1998 �E. 

shahabbasi Gyulai & Varga 2002 �ƹ�E. sigmata Kozhanchikov, 1928��ƹé�ŻƿƪƯŚƃ�ƶƳƺĭźE. aneucta binaloudica Brandt, 1941 �E. 

basigramma hyrcana Corti, 1932 ��E. homicida schahkuhensis Bartel, 1907 ��ƹE. perierga dolomedes Boursin, 1940�ůŚƳ�Źŵ�ºǀ�ƶ
ƣźƃ�ƩŚưƃƾ�řƿƵŶƃ�ƁŹřżĭ�Ʊřź�ŶƳř��ř�ŹŵƿƯ�Ʋǀ�ƱŚ�ƶƳƺĭ�E. agricola Boisduval, 1829�ŝǀźŤƄƿĭŶƴƧřźě�Ʋƾ�ř�Źŵ�řŹƿƯ�řŹřŵ�ƶƤƐƴƯ�Ʋƾ��ŶºƃŚŝ������šŚºƘƫŚƐƯ�ŽŚºſř�źºŝ

ƭŚŬƳř���ƶŤƟźĭŻƿƀŝ�ƵŚĮŤƀǀŹŚƽ�ƶƳƺĭ�Żř�ŚƷƽ�řƿůŚƳ�Źŵ�žƴū�Ʋǀƣźƃ�ƩŚưƃ�ƶƾ�řƿ�Ʊřź�ƶŝ�ŚƸƴţ�ƶŤƃŹŝ�ƵƺĩǀŵƺƫŚƴ�řŹřŵ�ƶĩƽ�ĭ�ƕƺƴţǀƷŚƾ�ŻƿŵŚƽ��Ţſř�Ư�ŵƹŶŰƯƾ�ŵƺƃ��ř�Źŵƿ�Ʋ
��ƶƘƫŚƐƯƶƳƺĭE. acuminifera (Eversmann, 1854) �Ŷū�ƶƳƺĭ�ƱřƺƴƗ�ƶŝƿřźŝ�Ŷƽ�ř�ƱƺƟƿ�ƁŹřżĭ�ƱřźƯƾ�ŵƺƃ�ŝ�šŚƗǈƏř�ƹǀƯƺƳƺƾ��Ƃƴĩřźě�ƹř�Źŵ�Ʊōƿ�ƱŚƸū�ƹ�Ʊřź

�ƶŝƷưƹŚƈţ�ƵřźƿƵŵŚƯ�ƹ�źƳ�ƪƯŚĩ�šřźƄů�ź��ƳĥǀƫŚŤǀŚƽ�Ʊō��ŚƷ�ƹŻƿř�ƵŚĮŤƀƿƺƋŹ�ƱŚſřźų�ƱŚŤſř�Źŵ�ƶƳƺĭ�ƲƽƃŚů��ǀ�źưƃŚĩ�źƸƃ�ƶ�ƶŗřŹřƯƾ�ŵŵźĭ���
��

Distribution of the genus Euxoa (Lepidoptera: Noctuidae) in the North-East of Iran, 
with a new record for the country 
 
Rabieh, M. M.1, M. Allahverdi2 and I. jabaleh2 

1Department of Plant Protection, College of Agriculture, University of Birjand, Birjand, Iran, 2.Department of Plant 
Protection, Faculty of Agriculture, Institute of Higher Education Jahad Daneshgahi Khorasan Razavi, Kashmar, Khorasan 
Razavi, Iran 
 

The genus Euxoa Hübner, [1821] is regarded as the most highly evolved of the subfamily Noctuinae and contains by far 
the largest number of species of the subfamily in Europe and the Palearctic region. 54 species of this genus has been 
previously reported from Iran. Geographical distribution of the genus Euxoa (Lepidoptera: Noctuidae) in the North-East of 
Iran are given and discussed. Thirteen species including E. aquilina Denis & Schiffermuller, 1775, E. clauda Püngeler, 1906, 
E. agricola Boisduval, 1829, E. cos Hübner, 1824, E. difficillima Draudt, 1937,�E. fallax (Eversmann, 1854), E. foeda 
Lederer, 1855, E. homicida Staudinger, 1900, E. mustelina Christoph, 1877, E. perierga Brandt, 1938, E. sayvana Varga & 
Ronkay 1998, E. shahabbasi Gyulai & Varga 2002, E. sigmata Kozhanchikov, 1928, and four subspecies,�E. aneucta 
binaloudica Brandt, 1941, E. basigramma hyrcana Corti, 1932, E. homicida schahkuhensis Bartel, 1907 and E. perierga 
dolomedes Boursin, 1940 of the genus Euxoa are reported from the North-East of Iran, so far. E. agricola Boisduval, 1829 is 
the most widespread species of the genus in the North-East of Iran. The habitat of many Euxoa species in the North-East of 
Iran is restricted to the Binaloud mountains, where, there is a large variety of plant species. E. acuminifera (Eversmann, 
1854) is reported as a new record for the fauna of Iran. For the newly reported species, illustrations of adult male and female 
and their genitalia as well as notes on the species bionomy and distribution are presented. 
 
� � 



Ʋǀŝ�ƵźĮƴƧ�Ʋǀƫƹř��ƾƬƬưƫřƵźƄů��Ʊřźƿř�ƾſŚƴƃ�î�ì�ŹƺƿźƸƃ�ÎÐîé� �ÎÔ��

��

17 1st Iranian International Congress of Entomology, 29�31 August 2015 

 

ſŹźŝƾ�ŚƷŹƺŞƳŻ�ƱƺƟƽ�Chrysididae (Hymenoptera)��ŹŵŽŹŚƟ�ƱŚŤſřř��ƿƱřź��
 
ŶůƿƬſƺţ�Ŧƾ�ŬƯ�ƹǀŭǈƟ�Ŷ�ƵŵřŻ��

Ưǈſř�ŵřŻō�ƵŚĮƄƳřŵƾ�ƵźƄů�Ƶƹźĭ��ƭźƸū�Ŷůřƹ�ſŚƴƃƾř��ƭźƸū��ƿ��Ʊřźnarsis1043@gmail.com��
��

ƺƟ�ƱƵŵřƺƳŚų�Chrysididae (Hymenoptera)��ŹŵƤƏŚƴƯƾ��ŻřŽŹŚƟ�ƱŚŤſř��ƃ��ƭźƸū�ƪƯŚƃǀŻřźħźŤƠĩ����ƫřŵǀƲ��ƹƱĥŹř�Ţƃŵ���ŹŵƩŚſ��ÎÐÖÐ�ƶƘƫŚƐƯ�ŵŹƺƯ��Źřźƣ
ŢƟźĭ��ƶƳƺưƳ��Źřŵźŝƽ�ƶŝ��ſƹǀƶƬ�ƫŚƯ�ƶƬţǀŶƃ�ƭŚŬƳř�ż��ƶƳƺưƳ�ŚƷ�ĪƠţ�Żř�žěǀŚſŚƴƃ�ƹ�Ĩƾƿ�ƫƹřǀřźŝ�ƶƽ�ŗŚţǀř�ŹƺƄĩ�ƶŝ�ŶƿƫŚŤǀ�ŹƺƀƟƹźě�Ǝſƺţ�ƹ�ƩŚſŹř�Ś F. SturmiaŚſŚƴƃƾƿ�
ŶƳŶƃ��ŚŤƳ�ŽŚſř�źŝƿř�Żř�ƪƇŚů�ŪƿƤŰţ�Ʋǀ�ƢÎÓ��ƶŝ�ƢƬƘŤƯ�ƶƳƺĭÓ�Ż�Żř�žƴūƿƵŵřƺƳŚųź Chrysidinae ŚſŚƴƃƾƿ�Ư�Źŵ�ƶĩ�Ŷƃǀ�ƱŚƱō�ŚƷ�ê�řźŝ�ƶƳƺĭƽ�ƫƹřǀř�Żř�ŹŚŝ�ƲƿƱřź�

�ƁŹřżĭƯƾ�ŶƳƺƃ��ŢƯǈƗ�Śŝ�ƶĩ�*��ƆŴƄƯ�ƵŶƃ�ŶƳř��ƶƳƺưƳ�ŚƷ�Źŵ�ƀƨƬƧǀƱƺ�ƵźƄů�ſŚƴƃƾ�ƵŚĮƄƳřŵ�ŵřŻō�Ưǈſřƾ�Ŷůřƹ�ƭźƸū�ƶĮƳ�Źřŵƽ�Ưƾ�ŶƳƺƃ���� 

1. Chrysidea pumila (Klug, 1845) 9. Chrysis viridissima Klug, 1845 

2. Chrysis coa Invrea, 1939 10. Hedychridium aheneum (Dahlbom 1854) 

3. Chrysis frivaldszkyi sparsepunctata Du Buysson, 1891 11. Hedychridium biskranum Lisenmaier, 1999* 

4. Chrysis maculicornis Klug, 1845 12. Hedychridium monochroum Du Buysson, 1888 

5. Chrysis maidaquensis Strumia, 2014* 13. Hedychridium subaheneum Linsenmaier, 1959* 

6. Chrysis majidi Strumia, 2015 14. Hedychrum longicolle Abeille de Pernin, 1877 

7. Chrysis nilensis Linsenmaier, 1959* 15. Philoctetes deflexus Abeille de Pernin, 1878* 

8. Chrysis palliditarsis Spinolia, 1838 16. Pseudomalus turkestanicus  (Mocsáry, 1889) 

 
A faunistic study of Chrysididae (Hymenoptera) in Fars province, Iran 
 
Tavasoli, H. and M. Fallahzadeh 
Department of Entomology, Jahrom branch, Islamic Azad University, Jahrom, Iran, narsis1043@gmail.com 
 

In order to identify the fauna of family Chrysididae (Hymenoptera), a survey was carried out in different locations of Fars 
Province (i.e. Jahrom, Shiraz, Kaftarak, Dasht e Arzhan and Dalin) during year 2014. Samples were collected using Malaise 
trap. The specimens were identified at genus level based on morphological characters mentioned in different taxonomic keys 
and were sent to Prof. F. Sturmia from Italy for identification. A total of 16 species and 6 genera belonging to Chrysidinae 
were determined. Among them 5 species, which are marked with an asterisk (*) are new records for Iran. The voucher 
specimens are deposited in Department of Entomology, Jahrom Branch, Islamic Azad University, Jahrom, Iran. 

1. Chrysidea pumila (Klug, 1845) 9. Chrysis viridissima Klug, 1845 

2. Chrysis coa Invrea, 1939 10. Hedychridium aheneum (Dahlbom 1854) 

3. Chrysis frivaldszkyi sparsepunctata Du Buysson, 1891 11. Hedychridium biskranum Lisenmaier, 1999* 

4. Chrysis maculicornis Klug, 1845 12. Hedychridium monochroum Du Buysson, 1888 

5. Chrysis maidaquensis Strumia, 2014* 13. Hedychridium subaheneum Linsenmaier, 1959* 

6. Chrysis majidi Strumia, 2015 14. Hedychrum longicolle Abeille de Pernin, 1877 

7. Chrysis nilensis Linsenmaier, 1959* 15. Philoctetes deflexus Abeille de Pernin, 1878* 

8. Chrysis palliditarsis Spinolia, 1838 16. Pseudomalus turkestanicus  (Mocsáry, 1889) 
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Sergentomyia clydei (Diptera: Psychodidae)�ƫ�ƪƣŚƳǀƳŚưƄǀƣźƃ�śƺƴū�Źŵ�ĨƫƺƯŹŚƯ�Żƺƾ�řƿƱřź��
��
ưůǀŨƧ�Ŷǀźƽ���

ƵźƄů�Ƶƹźĭ�ſŚƴƃƾ�Īƃżěƾ�ƬƣŚƳ�Śŝ�ƵŻŹŚŞƯ�ƹǀƲ����ŢƃřŶƸŝ�ƵŶƨƄƳřŵ����ƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵƾ�Ŷƴūƽ�ŻřƺƷř�ŹƺěŚƃ��
��

ƫ�ƹŹƺſǀƳŚưƄǀŻ�Śƿƀƴūźƾ�ƫ�ŻřǀƳŚưƄǀřźŝ�ƶƧ�Ţſř�Śƽ�ƫ�ƱřƺƴƗ�ƶŝ�ƹ�ƵŵƺŞƳ�ƱĥƺţŚě�ƱŚƀƳřǀƳŚưƄǀƯ�ƝƹźƘƯ�ƦƫƺƯŹŚƯ�Żƺƾ�ŶƃŚŝ��ř�ƪƣŚƳƿƧŚų�ƶƄě�ŚƷ�ƪĮƳř�Ƶƹźĭ�Ʋƾ�ŚƷƽ�
ƯƺŤƳřĥźſǀŸƜţ�ƱŚĭŶƳżų�Żř�ƶƧ�Ƶŵƺŝ�ŚƿƯ�ƶƾ�ŶƴƴƧ��ŸƜţƿƧŚų�ƶƄě�Żř�ƱŚĭŶƳżų�ƶƾ�ŚƷƽ�Ʊō�ƩŚƤŤƳř�ŦƗŚŝ�Ƶŵƺƫō�Ư�ŚƷƾ�ŵƺƃ��ř�Żř�ƝŶƷƿƘţ�ƶƘƫŚƐƯ�ƲǀǀƘƋƹ�ƲǀƬƣŚƳ�Ţƾ�ƫǀƳŚưƄǀŚƽ�

ƯƺŤƳřĥźſ�Źŵ�ƵŶƳżųǀǈĩ�ŚƿŶƽƘţ��ǀǀƯ�Ʋǀĭŵƺƫō�Ʊřżƾ�ŞƏǀƘƾ�ŤſŚƯƹźěǀţƺĮƾƘţ��ǀǀƜţ�ƲǀǀƷŚƯ�šřźǀĭŵƺƫō�ƶƳŚƾ�ŞƏǀƘƾ��ŤºſŚƯƹźěǀţƺĮƾ�Ƙţ�ƹ�ǀºǀƜţ�Ʋ�ºǀǀ�ƴºſ�šřźƾ��ƘºƋƹ�ƹǀ�Ţ
Ɵǀżƿĥƺƫƺƿ�Źŵ�ƵŚƯ�Ŝƀů�źŝ�Ʊō�Ʀŵƺŝ�ŹŚƸŝŚģ�ƱŚŤſźƸƃ��ř�ŹŵƿƯƺŤƳřĥźſ�ƶƳƺĭ�ƶƘƫŚƐƯ�ƲǀǈƧ�ŚƿŶƽ�ſƹ�ƶŝǀŢƄƷ�šŶƯ�ƶŝ�ƱŚŞƀģ�ƶƬţ�ƶƬ�ƴƬƧ�ƪųŶƯ�Żř�ƵŚƯƾ�ŚƷƽ�Ƈ�ƱŚĭŶƳƺūǀ�Ŷ
Ưƾ�ŶƳŶƃ��ſƹ�ƶŝǀźƄţ�ƶƬƿƧŚų�ƶƄě�Ůƾ�ŚƷƽ�Ɵ�ƭźſ�Źŵ�ƵŵŚƯǀżƿĥƺƫƺƽ�Ż�Źŵƿŝ�ƵŚĮŤſŵ�źǀƘƋƹ��źƫƺƧƺƴǀĭŵƺƫō�Ţƾ�ŤſŚƯƹźěǀţƺĮƾƘƋƹ��ǀưƨƃ�Ţƾ��Ƨźţ�ƹǀƴſ�Ŝƾ�Ʊō�Ƙţ�ŚƷǀǀ�Ʋ
Ưƾ�Ŷƃ��ľŚƗƺưŬƯ��ÑÔÒ�ƯƺŤƳřĥźſǀǈƧ�ŚƿŶƽ�ƶƳǇ�Żř�ƶƧ�ŚƷƽ�Ƈ�ƱŚĭŶƳƺūǀźƄţ��ŶƳŵƺŝ�ƵŶƃ�Ŷƿĭŵƺƫō�Ůƾ�ŶƯō�ƪưƗ�ƶŝ���ƎſƺŤƯ�ŹƺƏ�ƶŝ�Ò�ƯƺŤƳřĥźſ�ŶƇŹŵǀǈƧ�ŚƿŶƽ�ŚƷƽ�źƄţƿŮ��

ŤſŚƯƹźě�ƭźƟ�ƶŝ�ƵŶƃǀƬƧ�Źŵ�ƶƧ�ŶƳŵƺŝ�Ƶŵƺƫō�ƪĮƳř�šƺĮǀĭŵƺƫō��ŵŹřƺƯ�ƶƾ�Ţſř�Ƶŵƺŝ�ƵŶƘƯ�ƶŝ�źƈŰƴƯ��ŝǀźŤƄƿĭŵƺƫō�ŶƇŹŵ�Ʋƾ�ƧŚų�ƶƄě�Źŵƾ�ŚƷƾƿ�ŵƿřŹřŵ�ƶƧ�Ŷƃ�ƵŶƽ�ƘƋƹǀ�Ţ
ƟǀżƿĥƺƫƺƿƳ�ƦǀŶƳŵƺŝ�ŹřŵŹŚŝ�Ʈ��Ƴ�Źŵǀŝ�ŵřŵźƯ�ƭƹŵ�ƶưǀźŤƄƿƲ��Ưǀĭŵƺƫō�Ʊřżƾ�ƯƺŤƳřĥźſǀǈƧ�ŚƿŶƽ�ŤſŚƯ�ƹźě�ƶŝǀŶƃ�ƵŶƷŚƄƯ�šƺĮ��ſŹźŝƾ�ưƋ�ŵŶƛǀƯƺŤƳřĥźſ�ƶưǀǈƧ�ŚƿŶƽ�ŚƷƽ�

źƄţƿŮ�Ƙưū�źŨƧřŶů�ƶƧ�ŵřŵ�ƱŚƄƳ�ƵŶƃǀŽƹŹŚě�Ţ�Ƴ�Źŵ�ŚƷǀŵƺŝ�źƸƯ�Ʃƹř�ƶư��ŝǀźŤƄƿƘưū�ƲǀƯƺŤƳřĥźſ�ŢǀǈƧ�ŚƿŶƽ�ŚƷƽ�Ƴ�ƹ�ŹřŵŹŚŝǀ�ŹřŵŹŚŝ�Ʈ�Ƴ�Źŵǀ��Ŷºƃ�ƶºƔůǈƯ�źƸƯ�Ʃƹř�ƶư��
�ƴĤưƷǀźƄţ�ƵŵźŞƯŚƳ�ŵřŶƘţ�Żř�ƲƿŮ�řźŨĩř��ƵŶƃ��řŹřŵƽ�ƘƋƹǀưĪƃ�Ţƾ�ƫŚųƾ�ŶƳŵƺŝ��řƿųźŝ�ƶƘƫŚƐƯ�Ʋƾ�ƶŞƴū�ŚƷƽ�ŝǀĥƺƫƺƽ�ƬƣŚƳǀƫ�ƲǀƳŚưƄǀŵƺưƳ�ƆŴƄƯ�řŹ�ĨƫƺƯŹŚƯ�Żƺ���ƩŚưŤůř
řƿƶĪƴ�ųźŝƾ�ƶƳƺĭ�ŚƷƽ�ƯƺŤƳřĥźſǀŝ�ƪƣŚƳ��ŚǀŹŚưƽ�ƤŰţ�ƶƯŻǇ�ŶƴƃŚŝ�ƱŚƀƳř�ƶŝǀŝ�šŚƤǀźŤƄƽ�Ưƾ�ŶƃŚŝ�����

 
Sergentomyia clydei (Diptera: Psychodidae), a vector of lizard leishmaniasis in 
southeastern Iran  
 
Kassiri, H.  

Department of Medical Entomology and Vector Control, School of Health, Ahvaz Jundishapur University of Medical 
Sciences, Ahvaz, Iran 
 

Sergentomyia spp. are the natural vectors of Sauroleishmania species of lizards.This essay was intended to deepen our 
understanding about the biology of Sergentomyia clydei by determining the rate of promastigote  infection and its monthly 
variation, gonotrophic cycle and age variation  in the vicinity of the Persian Gulf port city of Chabahar. A plethora of sticky 
traps, (papers 10×15 cm covered by castor oil), were placed at the entrances of rodent burrows to collect sand flies over an 
eight-month period. A total of 475 specimens of S. clydei were collected. The sand flies were transferred into 96% ethanol 
and later dissected in normal saline to examine their guts for natural promastigote infection. Some female specimens were 
dissected for their age determination. On average, 5% of S. clydei specimens were infected with natural promastigote. The 
highest infection rate was observed in semi-gravid females during the first week of August (9%). The maximum population 
of gravid and semi-gravid sand flies (53.9%) as well as the highest parous rate was recorded in the last week of September. 
Most of the collected sand flies were found to be unfed. The possible controversy about the transmission of diseases by 
Sergentomyia species to human requires further investigation 
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Ŷū�ƁŹřżĭƿŚƷŹƺŞƳŻ�Żř�ƶƳƺĭ�Ƃƃ�Ŷƽ��ƵŵřƺƳŚų Crabronidaeř�ŻřƿƱřź��
��

ŗŚƋŹ�ƵźƸƃƾ�ŬƯ�ƹǀŭǈƟ�Ŷ��ƵŵřŻ 

Ưǈſř�ŵřŻō�ƵŚĮƄƳřŵƾ�ƵźƄů�Ƶƹźĭ��ƭźƸū�Ŷůřƹ�ſŚƴƃƾř��ƭźƸū��ƿ��Ʊřźrezaei.shohreh91@yahoo.com��
 

ƵŵřƺƳŚų Crabronidae ƿĪƾ�źŤĭŹżŝ�ŻřƿƲ ŚƷ�ƵŵřƺƳŚųƽ�ƩŚŝ�ƶŤſřŹ�ŗŚƄƛǀ�ƱŚ(Hymenoptera, Apoidea)�Ţſř ƶƳƺĭ�ŜƬƛř�ƶĩ�ŚƷƽ�Śſ�źĭŹŚĪƃ�Ʊōƿ�ƹ�šřźƄů�ź
�ŚěŶƴŝƿŞƏ�ƩźŤƴĩ�Źŵ�ƹ�Ƶŵƺŝ�ƱŚǀƘƾ�ưƸƯ�ƂƤƳ�šŚƟōƾ�ŶƳŹřŵ�ƵŶƸƗ�źŝ� ƶŝ ŹƺƔƴƯ ŚſŚƴƃƾƿ ƱƺƟ řƿƵŵřƺƳŚų�Ʋ� ƶƘƫŚƐƯ�řƽ Źŵ ƩŚſ�æèîè�Źŵ�ƃǀ�Żřź�ƫřŵǀ�Ʋ�Ţƃŵ�ƱĥŹř�ƹ�ħźŤƠĩ�

Żř ƱŚŤſř�ŽŹŚƟ ƭŚŬƳř Ŷƃ��ƶƳƺưƳ�Źřŵźŝƽ ƶŝ ſƹǀƶƬ ƶƬţ ƫŚƯǀż�ƭŚŬƳř Ŷƃ��ƶƳƺưƳ�ŚƷ žě Żř ŴƄţǀƆ ƫƹřǀƶ ƹ ĪƠţǀĨ řźŝƽ ŚţǀƿŶ ƶŝ ŹƺƄĩ ƱŚŤſŹŚƜƬŝ ƩŚſŹř ŵźĭƿŶ ƹ Ǝſƺţ Śƣōƽ 
źŤĩŵ�Toshko Ljubomirov�ŚſŚƴƃƾƿ ŶƳŶƃ� Źŵ �ƕƺưŬƯêæ�ƶƳƺĭ ƢƬƘŤƯ ƶŝ�çé�žƴū ŚſŚƴƃƾƿ ŵźĭƿ�Ŷ�ƶĩ Żř�řƿƲ ŵřŶƘţ��ë�ƶƳƺĭ�Żƿřźŝ�źƽ�ƫƹřǀƲ�ŹŚŝ Żř řƿƱřź ��ƁŹřżºĭ

Ưƾ�ŶƳƺƃ��ƶƳƺưƳ�ŚƷ�Źŵ�ƀƨƬƧǀƱƺ�ƵźƄů�ſŚƴƃƾ�ƵŚĮƄƳřŵ�ŵřŻō�Ưǈſřƾ�Ŷůřƹ�ƭźƸū�ƶĮƳ�Źřŵƽ�Ưƾ�ŶƳƺƃ��ţźţ�ƶŝ�ƶƳƺĭ�źƷ�ŵŹƺƯ�ŹŵǀŜ��ƶƳƺưƳ�ŵřŶƘţ�ŚƷƽ�Ɩưū�Źƹōƽ��ƶŝ�ƪŰƯ��ƵŶƃ
ĪƠţǀŹŚţ�ƹ�ƶƤƐƴƯ�ĨƿƖưū�Ų�Źƹōƽ�Ż�ŹŵƿŢſř�ƵŶƃ�ƶŗřŹř�ź���

��
Bembix pallida Radoszkowski, 1877: 1 ♀, Fars province, Dasht e Arzhan, 8.viii.2014 
Larropsis europaea (Mercet, 1910): 1 ♂, Fars province, Dasht e Arzhan, 11.vi.2014 
Liris nigricans nigricans (Walker, 1871): 1 ♀, Fars province, Kaftarak, 20.viii.2014 
Tachysphex argentatus Gussakovskij, 1952:  1 ♀, Fars province, Shiraz, 13.v.2014; 1 ♀, 11.vii.2014, same data  
Tachysphex psammobius (Kohl, 1880): 1 ♀, Fars province, Dasht e Arzhan, 15.vii.2014 
Tachysphex sericeus (F. Smith, 1856): 1 ♀, Fars province, Dasht e Arzhan, 10.vi.2014; 1 ♂, 22.8.2014, same data 
 
New records of six crabronid wasps (Hymenoptera: Crabronidae) from Iran 
 
Rezaei, Sh. and M. Fallahzadeh 
Department of Entomology, Jahrom branch, Islamic Azad University, Jahrom, Iran, rezaei.shohreh91@yahoo.com 

 
Crabronidae is a family in the order Hymenoptera (Apoidea) with majority of species that preying on multiple orders of 

insects and other arthropods�and play an important role in natural control of pests.�During 2014 a faunistic survey was carried 
out to collect and identify crabronid wasps in different locations (i.e. Shiraz, Dalin, Dasht e Arzhan and Kaftarak) in Fars 
province, Iran. Samples were collected using Malaise trap. A total of 51 species belonging to 24 genera were identified. Of 
these, six following species are new records for Iran. Identification was confirmed by Dr. Toshko Ljubomirov from Bulgaria. 
The voucher specimens are deposited in Department of Entomology, Jahrom Branch, Islamic Azad University, Jahrom, Iran. 
Material examined of each species is presented as follows: number of examined specimens, province, city, date of collection. 

 
Bembix pallida Radoszkowski, 1877: 1 ♀, Fars province, Dasht e Arzhan, 8.viii.2014 
Larropsis europaea (Mercet, 1910): 1 ♂, Fars province, Dasht e Arzhan, 11.vi.2014 
Liris nigricans nigricans (Walker, 1871): 1 ♀, Fars province, Kaftarak, 20.viii.2014 
Tachysphex argentatus Gussakovskij, 1952:  1 ♀, Fars province, Shiraz, 13.v.2014; 1 ♀, 11.vii.2014, same data 
Tachysphex psammobius (Kohl, 1880): 1 ♀, Fars province, Dasht e Arzhan, 15.vii.2014 
Tachysphex sericeus (F. Smith, 1856): 1 ♀, Fars province, Dasht e Arzhan, 10.vi.2014; 1 ♂, 22.8.2014, same data 
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�ƁŹřżĭƿƯ�ŵŹƺƯ�ƦǀƳŹŚƟ�ŻŚ�ĦƿƳŚƀƳř�ƩŚƾ�řƿ��žºĮƯ�ƹŹǇ�Ǝſƺţ�ƵŶƃ�ŵŚŬ(Diptera: Oestridae)�Oestrus ovis��Źŵ
źŞţ�ƱŚŤſźƸƃƿŚŝŹŷō�ƱŚŤſř��żƿƱŚŬ�ƣźƃƾ��

��
ţǀţźƌů�ŹƺưǀƱŚÎƬƗ��ƾ�Ƥţƾ�ƵŵřŻÏŚģ�ŶưŰƯ��ƿĤƾÐŶƯ��ƿſŚŞƗ�ƶƴƾÎ�ƵřƺŴŤƫƹŵ�ƶƳŚƀƟř�ƹÎ�����
Î��ƪĮƳř�Ƶƹźĭ�ſŚƴƃƾ�ƨƃżě�ƵŶƨƄƳřŵ��ƾ���ƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵƾ�źŞţƿ��żhazratiant@tbzmed.ac.ir�Ï��ƤŰţ�żƧźƯǀŝ�ƹ�ƪſ�šŚƠǀŹŚưƽ�ŚƷƽ�Źƿƺƽ����ƭƺºƬƗ�ƵŚĮºƄƳřŵ��

ƨƃżěƾ�źŞţƿ��żÐ��ŝ�ƵƹźĭǀŹŚưƽ�ŚƷƽ�ƳƺƠƗƾ�ƀƯźĭ�ƹǀźƽ�ƨƃżě�ƵŶƨƄƳřŵ��ƾ�ƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ��ƾ�źŞţƿż 

��
ƯǀŻŚ�(Myasis)�ŢƟŚŝ�ŢƳƺƠƗ�ƭřŶƳř�ƹ�ŚƷ�ŚƷƽ�ůǀ�šŚƳřƺƿ�Śŝ�ƱŚƀƳř�ŚŢſř�žĮƯ�ƹŹǇ��ř�ƝŶƷƿ�ƁŹřżĭ�ƶƫŚƤƯ�ƲƿƯ�ŵŹƺƯ�ƦǀĦƳŹŚƟ�ŻŚƿř�ƩŚƿžĮƯ�ƹŹǇ�Ǝſƺţ�ƵŶƃ�ŵŚŬ� �

Oestrus ovis��Ţººſř��ŝǀ�ŹŚººư�ººƿ�ŵźººƯ�ƦÒÒ��ŵŚººŤƘƯ�ƶƫŚººſ�����ŚººƷ�ŚŤººſƹŹ�ƲƧŚººſ�ƹ�ƪººƷřƽ��ƷŚººƃ�ƝřźººƏřǀ�ĥŶƴ���ŚŝŹŷō�ƱŚŤººſřƿ�ººŝźƛ�ƱŚººŬƾ�����ƶƤŝŚººſ�Śººŝ� 
COPD)�(chronic obstructive pulmonary disease�ŶƄţ�ŢƬƗ�ƶŝ�ƶƧƿĮƴţ�Ŷƾ�ŝ�ƶŝ�ŵƺŞƸŝ�ƭŶƗ�ƹ�žƠƳǀ�ŚƋŹ�ƭŚƯř�ƱŚŤſŹŚư�ƕ��źŞţƿŵƺŝ�ƵŶƃ�ƭřżƗř�ż��ƫŵ�ƶŝ�ºǀ�ƪ

ŵƿƀƠƴţ�ŽźŤƀƾ��ƶŝ�ƹ�ƶŝƺŤƳřMV�(Mechanical Ventlator)�ŵƺŝ�ƵŶƃ�ƪƇƹ��źƯƿŹ�ƩƹŶƳ�ƶƤŝŚſ�Ɗƿƺƽ��Źŵ�ƹ�ƶŤƃřŵCT�ƿŹ�ƵźƠů�Ʀƿƺƽ�ŵƺŝ�ƵŶƃ�ƁŹřżĭ���ƭŚĮƴƷ
�ƲŤƃřŸĭNasogastric tube�ŹŵŚƧ��ICU�ŝ�ƱŚƷŵ�Żř�ƹŹǇ�ũƹźų�ƶūƺŤƯǀŶƳŵƺŝ�ƵŶƃ�ŹŚư��ŴƄţǀŚƯŻō�ƆƿƷŚĮƄƾ�ŚƯŻō�ŹŵƿƵźƄů�ƵŚĮƄ�ſŚƴƃƾ�ƨƃżě�ƵŶƨƄƳřŵƾ��ŵřŵ�ƱŚƄƳ
ř�ƹŹǇ�ƶƧƿŵŚŬ�Ư�ƵŶƴƴƧǀĦƳŹŚƟ�ŻŚƿ�ƩŚOerus ovis�ƫƹř�ƶƧ�ƵŵƺŝǀŚŝŹŷō�ƱŚŤſř�Źŵ�ŵƺų�ƕƺƳ�Żř�ƁŹřżĭ�Ʋƿŝźƛ�ƱŚŬƾ�Ţſř����

 
Human pharyngeal myiasis caused by sheep botfly, Oestrus ovis (Diptera: Oestridae) Larva, in 
Tabriz Eastern Azarbaijan , Iran: Case Report 
 
Hazratian, T.1, A. Taghizadieh2, M. Chaichi3, M. Abbasi1 and A. Dolatkhah1 
1.Departement of Parasitology, School of Medicine , Tabriz University of Medical Sciences, Tabriz , Iran, 
hazratiant@tbzmed.ac.ir 2.Tuberculosis & Lung Disease Research Center, Tabriz University of Medical Sciences, Tabriz, 
Iran, 3.Departement of Infectious and Tropicaldisease, School of Medicine, Tabriz University of Medical Sciences, Tabriz , 
Iran 
 

This paper is intended to present a case of pharyngeal myiasis caused by Oestrus ovis (Diptera: Oestridae) larva. A 55-
years old addicted man with a history of Chronic Obstructive Pulmonary Disease (COPD) was hospitalized at Emam Reza 
Hospital of Tabriz, Iran, due to respiratory stricture. The patient was from a village close to the city of Shahindej in the 
northwestern province of west Azarbaijan. He was intubated with mechanical ventilator (MV) for his respiratory distress. He 
had pulmonary nodule background as well. The CT scan reveals a cavity in his lung. During the nasogastric intubation, the 
egression of a larvae from the patient,s mouth was observed by ICU staff. The maggot was sent to the entomology lab of the 
school of medicine and identified as Oestrus ovis (Diptera : Oestridae ). This is the first report of pharyngeal myiasis from the 
province of west Azarbaijan. 
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ƶƳƺĭ�ƕƺƴţ�řƽ�ƥŻƹŶƄƠƧ�žĮƯ�ƹ�ŚƷ�ŚƷƽ�ſǀƟźǀř�ƭŶƴĭ�ƕŹřżƯ�Źŵ�Ŷƿ�Ʊřź��
ſǀ�Ʋƀů�ŶƄƨƬƯƾÎ��ƪĭ�ŚƋźƯǈƛ��ŶưŰƯƽÎ��ƬƗƾ�ƺūƿƵŶƴÏƬƗ��ǀƢů�ŚƋź�ŽŚƴƃÐ��Ŷƫř�ŭǈƇƿźĮƳŚưƧ�Ʋé��ě�ŶưůřǀŵŚƷźƽÒ�ƹ�ƗŚưſřǀƬƗ�ƪǀƵŵřżÓ 
æ��ƤŰţ�ƶƀſƺƯǀĭ�šŚƤǀƵŚ�Īƃżěƾ�ƤŰţ�żĩřźƯ��ŹƺƄĩǀŻŹƹŚƄĩ�ƁŻƺƯō�ƹ�šŚƤƽ�ç��ƺƋŹ�ƱŚſřźųƽ�è���ƱŚƸƠƇřé��ƱŚŤſŵźĩ ê���ƹ�ƱŚŤſźƫë��ƤŰţ�ƱŚƯŻŚſǀšŚƤ��ƁŻƺƯō�

ƹźţ�ƹƿŪ�ŻŹƹŚƄƧƽ�ŚŝŹŷōƿŝźƛ�ƱŚŬƾ 

ĦţřźŤſř�šǇƺƈŰƯ�Żř�ƭŶƴĭƿř�Ʀ�ºƿ�Ʊřź�Ţºſř���ƶºƳƺĭ��ŚºƷƽ�Diuraphis noxia (Mordvilko)��Metopolophium dirhodum (Walker)��Sitobion 

avenae (Fabricius)�ƹ�Schizaphis graminum (Rondani)�ųř�ƩŚſ�Ŷƴģ�ŹŵǀŶƴŤƀƷ�ƮƸƯ�ź���ŹƺƄƧ�ƶƫŶŤƘƯ�ƢƏŚƴƯ�ŹŵƘưū�ũƹřǀŢ�ƶŤƃ�ŚƷƽ�Źŵ�ƭŶƴĭ�Ƴǀ�Ʃƹř�ƶư
ƵŚƯŵřŵźų�ŵƺŝƫŚůŹŵ��ƾ��Źŵ�ƶƧƳ�ƢƏŚƴƯǀ�ƶưƀƯźĭǀźƽ�Ƴ�ŹŵǀŵŹƹźƟ�Ʃƹř�ƶưƿŵƺŝ�Ʋ��ƷŚĭōƾ�Żř��ƕƺƴţƠƯ�šřźƄůǀŶ�řźŝƽ�Żř�ŢƓŚƠů�Ʊō���ŹƹźºƋ�ŚºƷƽ��Ţºſř�����ŹƺƧŸºƯ�ƢƏŚºƴƯ�Źŵ

ƥŻƹŶƄƠƧ�ŚƷƽ�ŷƿŶƳŵƺŝ�ƩŚƘƟ�ƪ�: 
Coccinella septempunctata�(Linnaeus, 1758),�Hippodamia varigeata (Goeze, 1777), Coccinella undecimpunctata (Linnaeus, 
1758), Adalia bipunctata (Linnaeus, 1758), Scymnus apetzi (Mulsant, 1846), Brumus octosignatus (Gebler, 1830), 
Hyperaspis�femorata (Motschulsky, 1837), Scymnus flavicollis Redtenbacher 1843, Exochomus nigromaculatus (Goeze, 
1777), Exochomus pubscens Kuster, 1848, Propylea quatuordecimpunctata (Linnaeus, 1758), Psyllobora vigintiduopunctata 
(Linnaeus, 1758). 

řŶŤŝř��ƶƫŶŤƘƯ�ƢƏŚƴƯ�Źŵƽ�ƥŹƹŶƄƠƧ�ƪƈƟC. septempunctata �ƫƹ��Ŷƃ�źƷŚƓƾ�ŵŹř�ŻřƿƶƳƺĭ�ŢƄƸŞ��H. variegata�ƫŚƘƟǀ�ŵźĩ�ŢŹŵ�ƹ ���źŨƧřŶºů�ŵřŵźºųƘưū�ºǀ�řŹ�Ţ
Ţƃřŵ��ųř�ƶƳƺĭǀ�ƱŚŤſŵźƧ�Źŵ�źÓÍ�Ƙưū�ŶƇŹŵǀƥŻƹŶƄƠƧ�Ţ�ŵřŵ�ƅŚƈŤųř�řŹ�ŚƷ��ƫƹƾ�ŵ�ƢƏŚƴƯ�ŹŵƿƪŝřŻ�ŶƴƳŚƯ�źĮ��ƥŻƹŶƄƠƧ�ƱŚŤſźƫ�ƹŢƠƷ�ƶƐƤƳ�řƽ��Śŝìå��ŶƇŹŵŝǀźŤƄƿ�Ʋ
ƳřƹřźƟƾ�Ţƃřŵ��žĮƯ�ŚƷƽ�ſǀƟźǀ�ŶƳǀŹŚĭŻŚſ�żƽ�Ż�Źŵ�ƵŵźŤƀĭ�ƂƴƧřźě�ƹƿƭƺŝ�Ţƀ�ŚƷƽ�ŻŹƹŚƄƧƽ��ƹ�ŶƳŹřŵŝŚ�ŶěƿźĭŹŚƨƃ�ƵŶƽ�Śſ�ŻřƿŞƏ�ƱŚƴưƃŵ�źǀƘƾ��ƶŤºƃ��ŚºƷƽ���ƭŶºƴĭ
ŶƴŤƀƷ��ƶƳƺĭ�ŚƷƽ�ŷƿŚſŚƴƃ�ƪƾƿ�ŶƳŶƃ�� 

Eupeodes corollae (Fabricius, 1794), Eupeodes�luniger (Meigen, 1822), Eupeodes�nuba Wiedemann, 1830, Episyrphus�
balteatus (De Geer, 1776), Sphaerophoria�turkmenica Bankowska, 1964, Sphaerophoria scripta, (Linnaeus, 1758), 
Sphaerophoria reupelli Wiedmann, Melanostoma mellinum�(Linnaeus, 1758), Chrysotoxum �bactrianum�Violovitsh, 1973, 
Syrphus�ribesii�Linnaeus, 1758, Ischiodon aegypticus (Wiedemann 1830), Scaeva�pyrastri (Linnaeus, 1758). 

ƶƳƺĭ�ƶƫŶŤƘƯ�ƢƏŚƴƯ�Źŵ�ŚƷƽ� E. corollaeƹ� E. balteatus�ţźţ�ƶŝǀŜ�ƳřƹřźƟ�Śŝƾ�ŞƀƳƾ��ŵƹŶůê�éå��ƹÏÕ�ŶƇŹŵ��ŻřƘưūǀŶƳŵƺŝ�ŹřŵŹƺųźŝ�ŜƫŚƛ�Ţ��ųźŝ�Źŵ�ƶŤŞƫřƾ�ƢƏŚƴƯ 

Ƴ�ƪŝřŻ�ƹ�ƱŚŤſŵźĩ�ƱƺĤưƷǀţźţ�ƶŝ�żǀ�Ŝ�ƶƳƺĭE. nuba�Śŝ�ëê�éì��ƹ�ŶƇŹŵ�ƶƳƺĭS. scripta��ƮƧřźţ�ŚŝÓ�ÑÍ�źţǇŚŝ�ŶƇŹŵƿƘưū�ƲǀŢ�řŹ�ŵƺŝ�řŹřŵŶƳ���Źŵ�ƶƫŶŤƘƯ�ƢƏŚƴƯ�Źŵ
řƹřƿŵŹř�ƪƿŢƄƸŞ�žĮƯ�ŚƷƽ�ſǀƟźǀƱŚŤƀƯŻ�Ŷ�ƱřŹŸĭ�Źŵ�ƹ�ƵŶƃ�źƷŚƓ�ƴƬƧƾ�ƶŤƃ��ŚƷƮŴţ�Źƿżƽ��ƹ�ŶƳŵźƧŵŹř�ƭƺſ�ƶƷŵ�ŹŵƿƘưū�ŢƄƸŞǀ�źŨƧřŶů�ƶŝ�ŚƷƹŹǇ�ŢſŹǀŶ��ƹř�Źŵř�ºƿƪ�

Ƙưū�ŵřŵźųǀ�ƵŶƃ�źƷŚƓ�ƚƫŚŝ�šřźƄů�Ţ�Ʃƹř�ƪƀƳ�Żř�ũƹř�ƶŝſŹǀŶ��Śŝ�žĜſ�ƹſŹǀĭ�ƱŶǀƯ�ƵŚǀ�ƱŚŝż�ƭŶƴĭ��ƶŤƃ�ƂƷŚƧƹ�Ƙưū��ŚƷǀſ�ŢǀƟźǀŚƷŶ�ŢƗźſ�ƶŝ��ƂƷŚƧƿŢƟŚ����řŸºƫ
ĮŤƀŞưƷƾ�ƴƘƯ�ŢŞŨƯƾ�Źřŵƽ�ŝǀžĮƯ�Ʋ�ŚƷƽ�ſǀƟźǀƶŤƃ�ƹ�Ŷ�ŚƷ Əƾ�Ŷƃ�ƵŶƷŚƄƯ�ƶƘƫŚƐƯ�ƩŚſ�ƹŵ�(P<0.01)��řźŝŚƴŝƿ�ƲƶŤƃ�ƩźŤƴƧ�ŚƷƽ���ƫŚƘƟ�ƹ�Źƺºƌů�ƭżƬŤºƀƯ�ƭŶƴĭ�ºǀ�Ţ
ƶƗƺưŬƯ�ŞƏ�ƱŚƴưƃŵǀƘƾ�Ʊō�ŚƷ�Ưƾ��ƹ�ŶƃŚŝưƷǀƪƯřƺƗ�Ʋ�Ŷƃ�ŜūƺƯƵ�ŶƳř�ƶŤƃ�Śţ��śƺƀŰƯ�ƭƹŵ�ƶūŹŵ�ŢƟō�ŚƷŶƳƺƃ����

Diversity of lady beetles and hover flies in the wheat fields in Iran  
 

Malkeshi, S. H.1, G. R. Gholmohammadi1, A. Joyandeh2, A.R. Haghshenas3, S. Kamangar4, A. Pirhadi5 and E. 
Alizadeh6 
1.Iranian Research Institute for Plant Protection, Research and Education center of Agricultural, Malkeshi@iripp.ir 
2.Khorasan Razavi, 3.Esfehan,4.Kurdistan, 5.Lorastan, 6.West Azarbaijan, Agricultural Research, Education & Extension 
Organization, Tehran, Iran 

The wheat is one of the strategic crops in Iran. The species of Metopolophium dirhodum (Walker), Sitobion avenae 
(Fabricius,), Diuraphis noxia (Mordvilko), Schizaphis graminum (Rondani) are very important in several years. In temperate 
areas of population peak of aphids was on June, Nevertheless in subtropical this peak was on April.�In temperate and 
subtropical areas the identified coccinellids were: Coccinella  septempunctata�(Linnaeus, 1758),�Hippodamia varigeata 
(Goeze, 1777), Coccinella�undecimpunctata (Linnaeus, 1758), Adalia bipunctata (Linnaeus, 1758), Scymnus apetzi (Mulsant, 
1846), Brumus�octosignatus (Gebler, 1830), Hyperaspis�femorata (Motschulsky, 1837), Scymnus�flavicollis Redtenbacher 
1843, Exochomus�nigromaculatus (Goeze, 1777), Exochomus pubscens Kuster, 1848, Propylea�quatuordecimpunctata 
(Linnaeus, 1758), Psyllobora�vigintiduopunctata (Linnaeus, 1758). In temperate areas, C. septempunctata appears in wheat 
fields at first spring. H. variegata was appeared on May and their abundance increased on June. The abundance of H. 
variegata was 60% in Kurdistan province. In Zabol and Lorestan, the abundance of C. septempunctata was 70%. The hover 
flies have high compatibility in agroecosystem and more distribution, each one are important predators of aphids. Hover flies 
species were recognized in temperate and subtropical provinces: Eupeodes�corollae (Fabricius, 1794), Eupeodes�luniger 
(Meigen, 1822), Eupeodes nuba Wiedemann, 1830, Episyrphus balteatus (De Geer, 1776), Sphaerophoria�turkmenica 
Bankowska, 1964 , Sphaerophoria scripta (Linnaeus, 1758), Sphaerophoria reupelli Wiedmann, Melanostoma�mellinum�
(Linnaeus, 1758), Chrysotoxum bactrianum�Violovitsh, 1973, Syrphus�ribesii�Linnaeus, 1758, Ischiodon aegypticus 
(Wiedemann 1830), Scaeva �pyrastri (Linnaeus, 1758). The species of E. corollae, and E. balteatus, were dominant species 
with 40.5% and 28%, population density respectively, Nevertheless in areas some such as: Kurdistan and Zabol the species of 
E. nuba and S. scripta were dominant with 47.65% and 40.6% respectively. In temperate areas syrphids adults appeared on 
late April and laid eggs in aphid colonies. The larva population increased to a maximum level on May. At the end of May, 
adult syrphid population of the first generation grew up to high level and decreased rapidly as well as aphids� population at 
ripening of host plant. Significant positive correlation was observed between hover flies and wheat aphid population during 
two studied years (P<0.01). Therefore, the wheat aphid density control requires the presence and activity of their natural 
enemies and these agents have lead to aphids were as second-class pests of wheat fields.  

mailto:Malkeshi@iripp.ir


Ʋǀŝ�ƵźĮƴƧ�Ʋǀƫƹř��ƾƬƬưƫřƵźƄů��Ʊřźƿř�ƾſŚƴƃ�î�ì�ŹƺƿźƸƃ�ÎÐîé� �ÏÏ��

��

22 1st Iranian International Congress of Entomology, 29�31 August 2015 

 

Ƴō�ƕƺƴţŤƾ�ĥƳƾ�Śų�ƶƄěƧƾ�ŚƷƽ�Phlebotomus papatasi�ŹŵżĩźƯ�řƿźƱř 
ƈƳǀƀů�ƶŞǀƴƾ�ǈĩƺſřƹƾƿæ�çŵƺưŰƯ�ŚƋŹ�Ŷưůř��ƽèƬƗ��ƾ�ƀƯŚųƾ�Źƺěé��ŚƋŹ�ŶưŰƯ��ƿŝƺƤƘƾ�ŵŚƃŹřƽæƹŚƸưĩ�ƱŵŚƃ��ƽêū��ǀǈŗƹżƴƫřƹ�Žƺƀê��
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Antigenic variations of Phlebotomus papatasi saliva in central Iran 
 

Hosseini-Vasoukolaei, N. 1,2,A. R. Mahmoudi3, A. Khamesipour4, M. R. Yaghoobi-Ershadi1, Sh. Kamhawi5, J. G. 
Valenzuela5, M. H. Arandian6, H. Mirhendi7, Sh. Emami3, R. Jafari6, Z. Saeidi1, F. Idali8, M. Jeddi-Tehrani3 and A. A. 
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Zoonotic cutaneous leishmaniasis (ZCL) is an endemic disease in many rural areas of Iran. In Esfahan Province, in 
central Iran which is a hyperendemic focus of ZCL, Phlebotomus papatasiand Rhombomys opimus are the main vector and 
reservoir, respectively.Sand fly saliva helps parasite establishment and induce immune responses in vertebrate hosts. In the 
current study, we investigated the modulation of P. papatasi salivary gland antigen expression by seasonal and biological 
factors. Sand flies were collected during 2012-2013 from Esfahan Province and were grouped according to physiological 
stages such as unfed, fed, semi-gravid, gravid, parous, nulliparous, infected or non-infected with Leishmania major and also 
based on the season in which they were collected. Saliva protein concentration was determined using the BCA protein assay 
kit. Salivary gland antigens (SGAs) were analyzed using SDS-PAGE and the antibody response against SGAs in R. opimus 
was determined by ELISA and Western blot. The highest protein content was found in the salivary glands of unfed sand flies. 
The saliva content was higher in parous compared to nulliparous; in summer compared to spring; and in Leishmania-infected 
compared to non-infected flies. The salivary gland lysate (SGL) electrophoretic pattern variations were observed among sand 
flies with various physiological stages particularly from 4-9 protein bands of 14-70 kDa. The SGL of unfed and gravid flies 
had extra protein bands compared to fed and semi-gravid sand flies. There was missing protein bands in SGL of parous 
compared to nulliparous; and in summer compared to spring collected flies. Rhombomys opimus serum reacted strongly with 
an antigenic band of around 28 kDa in the SGL of all sand fly groups. This study shows that certain biological and 
environmental characteristics of wild populations of vector sand flies affect the protein content and antigenicity of saliva. 
This might have an important implication in the design of vector-based vaccines. 
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Trichobothrial pattern to identify of Buthidae (Scorpionida) 
 
Jahanifard, E.1, M. Sharififard1, Sh. Navidpour2, B. Masihipour3 and E. Alizadeh1 
1.Department of Medical Entomology�and Vector Control, School of Public Health, Ahvaz Jundishapur University of 
Medical Sciences, Ahvaz, Iran, Jahanifard-e@ajums.ac.ir 2.Razi Vaccine and Serum Research Institute, Karaj, Iran, 3.Razi 
Vaccine and Serum Research Institute, Ahvaz, Iran 
 

Scorpions are the most important health problems which their identification is required due to the great variety and their 
importance in the construction of anti-venom. Nowadays, sensitive hair called trichobothrium used in the scorpion 
classification. Trichobothria which are situated on pedipalp, are very important in taxonomy in regards to position and 
number. In this study, scorpions were collected from different areas of Khuzestan province and they were identified by 
reliable keys. Photographs were prepared from different part of pedipalp. Then, the pictures were studied in all collected 
samples to determine trichobotrial pattern and for each species was drawn schematic model. In the survey of Buthidae 
trichobothrial pattern, this family has shown orthobothriotaxy type A.  Based on trichobothrial pattern on pedipalp (femur, 
patella, manus and fixed finger), buthid scorpions were divided into 3 groups. Group1: Apistobuthus, Mesobuthus, 
Androctonus, Odontobuthus, Compsobuthus, Hottentotta Group2: Razianus. Group 3: The genera Vachoniolus. Orthochirus. 
Apistobuthus,�Mesobuthus,�Androctonus, Odontobuthus, Orthochirus and Compsobuthus, et and est trichobothria of fixed 
finger are between dt and db trichobothria . In Razianus, db trichobothry is parallel with est trichobothrium and et is between 
db and dt trichobothria. In the fixed finger of Hottentotta khoozestanus, dt and db trichobothria are above et. In contrast, in H. 
zagrosensis,�H. schach and H. saulcyi db trichobothrium of fixed finger is between et and est trichobothria. It has been 
observed differences in number and size of d2 trichobothrium in femur dorsal part of Orthochirus. Some samples had d2 
trichobothrium which was called petite and others did not have any trichobothrium. With regard to trichobothria position of 
the patella dorsal part toward dorsomedian carinae (DMc), it was determined that d3 trichobothrium was internal (between 
dorsointernal and dorsomedian carinae) in all genus of scorpion and only d4 trichobothrium was observed external (between 
dorsomedian and dorsoexternal carinae).  The key for identification of Buthidae based on trichobothrial pattern is the main 
result of this new study in Iran. 
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On testing the MacArthur-Wilson Equilibrium Model with species/area data in Iranian Persian 
Gulf islands 
 
Mofidi-Neyestanak, M. 
Insect Taxonomy Research Department (ITRD) & Hayk Mirzayans Insect Museum (HMIM), Iranian Research Institute of 
Plant Protection (IRIPP), Agricultural Research, Education and Extension Organization (AREEO), Tehran, Iran, 
mofidi@iripp.ir 
 

The concept of natural selection and understanding of other biological phenomena are principally indebted to the study of 
fauna and flora of islands. They often contain biological communities relatively simpler to study than the mainland. If an 
organism is found in an island, it is probably an element of the island faunal combination, while this is not true for mainland. 
According to the MacArthur-Wilson Equilibrium Model, majority of the faunal and floristic elements of islands are similar to 
their continental biota; however, the limited number of species in islands is because of different rules rather than their 
mainland; i.e. the species that immigrate to islands contrasted with the ones vanished and couldn�t establish there. Thus, both 
the distances from the continent and also the area of the islands have a key role upon their biodiversity. Thus, fauna and flora 
of islands are estimated to be much vulnerable. According to this theory, it is expected to observe more diverse biota in the 
larger islands, vice versa. In the present study, the species richness and equilibrium of the orthopteroids of 18 Iranian Persian 
Gulf islands were computed based on their area and distance from the Iran Plateau in a logarithmic scale. The specimens 
collected via general sweeping insect net and light trap. As a result, 57 species belonging to the insect orders of Orthoptera, 
Mantodea, Blattodea, and Dermaptera were collected and morphologically identified; of which, two species of short-horned 
grasshoppers, Pyrgomorpha conica (Olivier, 1791) and Chrotogonus trachypterus (Blanchard, 1836) showed the highest 
presentment frequency (0.175). In computing the �species-area effect� and �species-distance effect�, the vast islands of 
Gheshm and Farvar (=Faror) (with area of 1491 Km2 and 138 Km2, respectively, both with a distance of 20 Km from the 
mainland) depicted the highest diversity, as expected. Nevertheless, the islands of Khark and Tonb-e-Bozorg (with average 
area of 15 Km2 and average distance of 30 Km from the Plateau) along with very small islands, such as Gorm and Abbasak 
(with average area of 8 Km2) showed the lowest diversity. In view of the fact that the yielded logarithmic curves for some 
islands such as Khark and Tonb-e-Bozorg do not follow the equilibrium hypothesis, some concerns such as increasing the 
rate of extinction is plausible to be influent as side effect of human activities and also neglecting to conserve the natural 
environment. Accordingly, more environmental protection and fortification are suggested in the Persian Gulf, both for 
inhabited and uninhabited island ecosystems. 
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ŶƄƳ�ƭŚŬƳř� 

ORTHOPTERA: Tettigoniidae: Phaneropterinae: Barbistini: Isoimon riabovi Uvarov; Polysarcus elbursianus (Uvarov); Poecilimon 
stshelkanovtzevi Tarbinsky. Bradyporinae: Bradyporini: Bradyporus (Callimenus) latipes Stål. Conocephalinae: Conocephalini: 
Conocephalus (Xiphidion) fuscus (F.). Saginae: Sagini: Saga ephippigera Fischer von Waldheim. Tettigoniinae: Tettigoniini: Tettigonia 
viridissima L.; T. caudata (Chop.). Pholidopterini: Uvarovistia zebra Uv. Platycleidini: Platycleis escalerai Bol.; P. intermedia Serv.; 
Decorana capitata (Uv.); Tesellana veyseli (Koçak, 1984); Sporadiona sporadarum (Werner, 1933); Decticus albifrons (F.); D. annaelisae 
Ramme; Medecticus assimilis (Fieb.).�Myrmecophilidae: Myrmecophilinae: Myrmecophilini: Myrmecophilus sp. Gryllidae: Gryllini: Gryllus 
campestris L.; G. bimaculatus (DeGeer); Acheta domesticus (L.) Oecanthidae: Oecanthinae: Oecanthini: Oecanthus turanicus Uvarov. 
Pamphagidae: Akicerinae: Iranotmethis cyanipennis cyanipes B.Bienko. Pyrgomorphidae: Pyrgomorphinae: Chrotogonini: Chrotogonus 
turanicus* Kuthy. Acrididae: Egnatiinae: Egnatiini: Egnatioides sphaerifer B.Bienko. Calliptaminae: Calliptamini: Calliptamus italicus (L.); 
C. barbarus (Costa); C. coelesyriensis Giglio-Tos. Cyrtacanthacridinae: Cyrtacanthacridini: Anacridium aegyptium (L.). Catantopinae: 
Eyprepocnemidini: Heteracris littoralis (Ramb.); H. pterosticha (F.-W.). Conophymini: Conophyma pazukii Mirzayans. Acridinae: Acridini: 
Acrida oxycephala (Pall.). Truxalinae: Truxalini: Truxalis sp. Oedipodinae: Locustini: Oedaleus decorus (Germ.); Pyrgodera armata F.-W. 
Acrotylini: Acrotylus insubricus (Scop.). Oedipodini: Oedipoda miniata (Pall.); Oe. coerulescens (L.); Oe. schochi Sauss. Sphingonotini: 
Sphingonotus savignyi (Sauss.). Epacromiini: Aiolopus thalassinus F.�Gomphocerinae: Gomphocerini: Chorthippus brunneus Thunb.; Ch. 
macrocerus (F.-W.). Dociostaurini: Dociostaurus (Stauronotulus) hauensteini (I.Bol.); D. (Notostaurus) sp.; Eremippus sp.; Kazakia* 
tarbinski* B.Bienko; Ramburiellini: Ramburiella (Palaeocesa) turcomana (F.-W.). Arcypterini: Arcyptera (Pararcyptera) microptera 
elbursiana Bey-Bienko; Stenobothrini: Stenobothrus (S.) miramae* Dirsh; Chrysochraontini: Euchorthippus transcaucasicus* Tarb. 
MANTODEA: Mantidae: Oxyothespinae: Oxyothespini: Oxyothespis persica Bolivar. Mantinae: Mantini: Mantis religiosa L. Rivetinini: 
Rivetina fasciata (Thunb.). Empusidae: Empusinae: Empusini: Empusa sp. BLATTARIA: Corydiidae*: Corydiinae*: Hemelytroblatta* 
afghana* (Bei-Bienko)� Ectobiidae: Ectobiinae: Phyllodrymica polita Krauss. PHASMIDA: Diapheromeridae: Pachymorphinae: Gratidiini: 
Clonaria predtetshenskyi (Bey-Bienko). DERMAPTERA: Forficulidae: Forficulinae: Forficula auricularia. Anechurinae: Anechura 
bipunctata* (F.). Labiduridae: Labidurinae: Labidura riparia (Pall.). 

The orthopteroid insect fauna in the Golestan National Park, Iran 
Mofidi-Neyestanak, M. 
Insect Taxonomy Research Department (ITRD) & Hayk Mirzayans Insect Museum (HMIM), Iranian Research Institute of 
Plant Protection (IRIPP), Agricultural Research, Education and Extension Organization (AREEO), Tehran, Iran� 
mofidi@iripp.ir 

The Golestan National Park (GNP) is the largest and oldest protected area in Iran, located within Northeast. 
Reidentification of exceeding to 2500 orthopteroid specimens previously collected in GNP and preserved in HMIM resulted 
to 59 species and subspecies belonging to 58 genera and subgenera out of 33 tribes, 27 subfamilies, 14 families and five 
orders of Orthoptera, Mantodea, Blattodea, Phasmida, and Dermaptera. Of which, one family, one subfamily, two genera and 
six species shown with an asterisk are new records for Iran insect fauna. The morphological identification conducted through 
valuable taxonomic keys. Some specimens left as �sp� because of inadequate sampling or being nymph: 
 

ORTHOPTERA: Tettigoniidae: Phaneropterinae: Barbistini: Isoimon riabovi Uvarov; Polysarcus elbursianus (Uvarov); Poecilimon 
stshelkanovtzevi Tarbinsky. Bradyporinae: Bradyporini: Bradyporus (Callimenus) latipes Stål. Conocephalinae: Conocephalini: 
Conocephalus (Xiphidion) fuscus (F.). Saginae: Sagini: Saga ephippigera Fischer von Waldheim. Tettigoniinae: Tettigoniini: Tettigonia 
viridissima L.; T. caudata (Chop.). Pholidopterini: Uvarovistia zebra Uv. Platycleidini: Platycleis escalerai Bol.; P. intermedia Serv.; 
Decorana capitata (Uv.); Tesellana veyseli (Koçak, 1984); Sporadiona sporadarum (Werner, 1933); Decticus albifrons (F.); D. annaelisae 
Ramme; Medecticus assimilis (Fieb.).�Myrmecophilidae: Myrmecophilinae: Myrmecophilini: Myrmecophilus sp. Gryllidae: Gryllini: Gryllus 
campestris L.; G. bimaculatus (DeGeer); Acheta domesticus (L.) Oecanthidae: Oecanthinae: Oecanthini: Oecanthus turanicus Uvarov. 
Pamphagidae: Akicerinae: Iranotmethis cyanipennis cyanipes B.Bienko. Pyrgomorphidae: Pyrgomorphinae: Chrotogonini: Chrotogonus 
turanicus* Kuthy. Acrididae: Egnatiinae: Egnatiini: Egnatioides sphaerifer B.Bienko. Calliptaminae: Calliptamini: Calliptamus italicus (L.); 
C. barbarus (Costa); C. coelesyriensis Giglio-Tos. Cyrtacanthacridinae: Cyrtacanthacridini: Anacridium aegyptium (L.). Catantopinae: 
Eyprepocnemidini: Heteracris littoralis (Ramb.); H. pterosticha (F.-W.). Conophymini: Conophyma pazukii Mirzayans. Acridinae: Acridini: 
Acrida oxycephala (Pall.). Truxalinae: Truxalini: Truxalis sp. Oedipodinae: Locustini: Oedaleus decorus (Germ.); Pyrgodera armata F.-W. 
Acrotylini: Acrotylus insubricus (Scop.). Oedipodini: Oedipoda miniata (Pall.); Oe. coerulescens (L.); Oe. schochi Sauss. Sphingonotini: 
Sphingonotus savignyi (Sauss.). Epacromiini: Aiolopus thalassinus F.�Gomphocerinae: Gomphocerini: Chorthippus brunneus Thunb.; Ch. 
macrocerus (F.-W.). Dociostaurini: Dociostaurus (Stauronotulus) hauensteini (I.Bol.); D. (Notostaurus) sp.; Eremippus sp.; Kazakia* 
tarbinski* B.Bienko; Ramburiellini: Ramburiella (Palaeocesa) turcomana (F.-W.). Arcypterini: Arcyptera (Pararcyptera) microptera 
elbursiana Bey-Bienko; Stenobothrini: Stenobothrus (S.) miramae* Dirsh; Chrysochraontini: Euchorthippus transcaucasicus* Tarb. 
MANTODEA: Mantidae: Oxyothespinae: Oxyothespini: Oxyothespis persica Bolivar. Mantinae: Mantini: Mantis religiosa L. Rivetinini: 
Rivetina fasciata (Thunb.). Empusidae: Empusinae: Empusini: Empusa sp. BLATTARIA: Corydiidae*: Corydiinae*: Hemelytroblatta* 
afghana* (Bei-Bienko)� Ectobiidae: Ectobiinae: Phyllodrymica polita Krauss. PHASMIDA: Diapheromeridae: Pachymorphinae: Gratidiini: 
Clonaria predtetshenskyi (Bey-Bienko). DERMAPTERA: Forficulidae: Forficulinae: Forficula auricularia. Anechurinae: Anechura 
bipunctata* (F.). Labiduridae: Labidurinae: Labidura riparia (Pall.). 
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ƶƬưƨţ�řƽ�ƃ�ƱƺƟ�źŝǀƦŴ�ŚƷƽ�řƿƱřź 
��

ƠƯ�ƲƀŰƯǀŶƽ�ƳǀƦƳŚŤƀ 

ƤŰţ�ƱŚƯŻŚſ��ƦŬƴƫƹ��ƱřźƸţǀƹźţ�ƹ�ƁŻƺƯō��šŚƤƿŻŹƹŚƄƧ�ŪƽƤŰţ�ŠƀſƺƯ��ǀĭ�šŚƤǀƵŚ�ƨƃżěƾ�ƤŰţ�ƂŴŝ��ŹƺƄƧǀƵŵŹ�šŚƤ�Ŷƴŝƽ���šřźƄůmofidi@iripp.ir��
��

ƶŝ�ŹƺƔƴƯ�ƘţǀǀƱƺƟ�Ʋ�ƃǀĨŴ�ŚƷƽ�řƿŝ�ƱřźǀƂ�Żř�ÏÑÍÍ�Żř�ƶƳƺưƳ�ƢƏŚƴƯ�ƞƬŤŴƯ�řƿƏ��Ʊřźƾ�ųř�ƩŚſ�ƵŵǀƖưū�ź�Źƹōƽ�Ƶŵřŵ�Śŝ�ƹ�ŚƷƽ��ƪƨºƃ��ºſŚƴƃƾ��ŚºſŚƴƃƾƿ��ŶƳŶºƃ��
ƴĤưƷǀƃ�ƲǀƦŴ�ŚƷƽ�Ɩưū�ľǈŞƣ�Źƹōƽ��ƹŹřŶƸĮƳƽ�Ŷƃ�şŻƺƯŚƷ�šřźƄů�şƿƯ�ƦǀřŻźƿƤŰţ�ŠƀſƺƯ�Źŵ�žƳŚǀĭ�šŚƤǀƵŚ�Īƃżěƾ�ſŹźŝ�ŹƺƄƧƾƔƴţ��ǀŹƹźƯ�ƹ�ŵŶŬƯ�Ʈ �ŚºſŚƴƃƾƿ�
ŶƳŶƃ��ŤƳǀľŚŤŬ�ÑÐ�Ż�ƹ�ƶƳƺĭƿ�Żř�ƶƳƺĭźÎÕ�žƴū�ƢƬƘŤƯ�ƶŝ�Ƃƃ�ƵŵřƺƳŚų�ƹ�Ƶŵ�ŻƿƵŵřƺƳŚųź�ŚſŚƴƃƾƿ�ƹ�ƘţǀǀƲ�ƭŚƳ�ƹ�Ŷƃ�ŚƤƯƿ��šŚƀžƨƗ�ŚƷ��ſźţǀƮ�ŚƷƽ�ƬƇřƾ�ƹ�ƬƧǀŚſŚƴƃ�Ŷƾƿ�

řƿřŹō�Ʋƿƶ��Ƹţ�ƶƳƺĭźƷ�ƂƴƧřźě�ŠƄƤƳ�Śŝ�ƵřźưƷ�ŚƷǀŵźĭ�ƶƿŶ��ƯŚưţƾ�ƶƳƺưƳ�ŚƷ�šřźƄů�şŻƺƯ�Źŵ�ŚƷƿƯ�ƦǀřŻźƿŹřŶƸĮƳ�žƳŚƽ�ưŗřŵƾ�Ưƾ�ŶƳƺƃ��Ư�ŻřǀƶƳƺĭ�ƱŚ�ŚƷƽ�ƟźƘƯƾ���ƵŶƃƿ�Ʀ
�žƴū�Żř�ƶƳƺĭEremiaphila�Ƴ�ƹǀ�żƿ�ƹ�žƴū�ƦƿŻ�Żř�ƶƳƺĭ�Ʀƿ�şŵřƺƳŚųźAmelinae�řźŝƽ�ƳŵǀŚƽ�Ŷū�ƮƬƗƿŴƄţ�ŶǀƇƺţ�ƶƧ�Ŷƃ�Ƶŵřŵ�ƆǀưƬƗ�ƞƾ�Ʊō��ƭŚŬƳř�ƩŚů�Źŵ�ŚƷ

Ţſř��ŵřƺƳŚų�ƹŵ�Ʊō�źŝ�ƵƹǈƗŻ�ƹŵ��ƵƿŞƣ�ƹŵ��ƵŵřƺƳŚųźǀƵŹŚŤſ�ŠƳƺĭ�ƹŵ�ƹ�žƴū�ƹŵ��ƶƬ�Źřŵ�Żƿřźŝ�źƽ�šřźƄů�ƱƺƟ�řƿƱřź�Ŷū�ƁŹřżĭƿśƺƀŰƯ�Ŷ�Ưƾ�ŶƳƺƃ���
EMPUSIDAE: [EMPUSINAE]: Empusa pennata (Thunberg), E. pennicornis Pallas, E. fasciata Brullé. 

[BLEPHARODINAE] Blepharopsis mendica (Fabricius)� EREMIAPHILIDAE: [EREMIAPHILIDINAE]: Eremiaphila 

persica persica Werner, E. persica sjostedti Saussure, E. arabica Saussure; Eremiaphila sp. IRIDOPTERYGIDAE*: 
[NILOMANTINAE*]: Nilomantis* floweri* Werner� MANTIDAE: [MANTINAE]: Mantis religiosa (L.); Sphodromantis 

viridis Forskål; Hierodula transcaucasica Brunner von Wattenwyl. [MIOMANTINAE]: Microthespis evansi Uvarov, M. 
dmitriewi Werner; Bolivaria brachyptera Pallas; Rivetina baetica Rambur, R. fasciata Thunberg, R. inermis Uvarov, R. 
syriaca Saussure. [AMELINAE]: Elaea marchali Reich & Fairmaire; Armene pusilla Eversmann; Ameles decolor 
Charpentier, A. spallanzania (Rossi), A. picteti Saussure, A. persa Bolivar. [OXYOTHESPINAE]: Severinia nigrofasciata 

(Kaltenbach); Oxyothespis persica Bolivar� TARACHODIDAE: [TARACHODINAE]: Iris oratoria L., I. polystictica 

Fischer-Waldheim, I. caeca Uvarov, I. pitcheri Kaltenbach, I. splendida Uvarov, I. nana Uvarov; Iris sp� TOXODERIDAE*: 

[TOXODERINAE*]: Pareuthyphlebs* palmonii* (Uvarov); Aethalochroa ashmoliana (Westwood). 
ųźŝƾ�ƶƳƺưƳ�Żř��ŢƸū�ƶŝ�ŚƷƮĩ�Ʊŵƺŝ��ƶƳƺưƳ�ŵřŶƘţƿſźŤſŵ�ƭŶƗ�Śƾ�ŴƄţ�žƴū�ŮƐſ�Śţ�ƚƫŚŝ�šřźƄů�ƶŝǀ�ƆŶƳŶƃ�Ƶŵřŵ���ƶºƳƺĭ��ŚºƷƽ�Iris persa Uvarov��Rivetina 

caucasica (Saussure)��R. dolichoptera (Schulthess)��R. excellens La Greca & Lombardo��R. iranica (La Greca & Lombardo)��
Eremiaphila genei Lefebvre��ƹLobothespis vignai La Greca & Lombardo�ř�Żř�ľǈŞƣ�ƶƧƿ�Źŵ�ŵƺŝ�ƵŶƃ�ƁŹřżĭ�ƱřźƂƷƹĦě�ƶŝ�źƋŚů�Ƴ�ŢſŵǀŶƯŚ� 

 

Complementary data on the mantis fauna of Iran 
 
Mofidi-Neyestanak, M. 
Insect Taxonomy Research Department (ITRD) & Hayk Mirzayans Insect Museum (HMIM), Iranian Research Institute of 
Plant Protection (IRIPP), Agricultural Research, Education and Extension Organization (AREEO), Tehran, Iran, 
mofidi@iripp.ir 
 

To explore the mantids and locate the fauna of these insect predators in Iran, exceeding to 2400 specimens collected and 
identified through morphological characteristics. Also, the entire mantids already deposited at HMIM were reidentified. As a 
result, 43 species and subspecies belonging to 18 genera out of 6 families and 10 subfamilies enlisted along to their original 
figures, recorded maps, simplified identification keys, and any obtainable existent taxonomic information. The whole 
collection will be kept permanently at HMIM. Out of which, one species of the genus Eremiaphila, and one genus and one 
species within the Amelinae are nominated as new taxa for science, getting described currently. Besides, two families, two 
subfamilies, two tribes, two genera and two species are new reports for Iran insect fauna, indicated by an asterisk: 
EMPUSIDAE: [EMPUSINAE]: Empusa pennata (Thunberg), E. pennicornis Pallas, E. fasciata Brullé. 
[BLEPHARODINAE] Blepharopsis mendica (Fabricius)� EREMIAPHILIDAE: [EREMIAPHILIDINAE]: Eremiaphila 

persica persica Werner, E. persica sjostedti Saussure, E. arabica Saussure; Eremiaphila sp nova. IRIDOPTERYGIDAE*: 
[NILOMANTINAE*]: Nilomantis* floweri* Werner� MANTIDAE: [MANTINAE]: Mantis religiosa (L.); Sphodromantis 

viridis Forskål; Hierodula transcaucasica Brunner von Wattenwyl. [MIOMANTINAE]: Microthespis evansi Uvarov, M. 
dmitriewi Werner; Bolivaria brachyptera Pallas; Rivetina baetica Rambur, R. fasciata Thunberg, R. inermis Uvarov, R. 
syriaca Saussure. [AMELINAE]: Elaea marchali Reich & Fairmaire; Armene pusilla Eversmann; Ameles decolor 
Charpentier, A. spallanzania (Rossi), A. picteti Saussure, A. persa Bolivar. [OXYOTHESPINAE]: Severinia nigrofasciata 
(Kaltenbach); Oxyothespis persica Bolivar� TARACHODIDAE: [TARACHODINAE]: Iris oratoria L., I. polystictica 

Fischer-Waldheim, I. caeca Uvarov, I. pitcheri Kaltenbach, I. splendida Uvarov, I. nana Uvarov; Iris sp� TOXODERIDAE*: 

[TOXODERINAE*]: Pareuthyphlebs* palmonii* (Uvarov); Aethalochroa ashmoliana (Westwood). 
A few specimens were identified as "sp" because of inadequate sampling or being nymph. Moreover, some previously 
reported mantids from Iran, i.e. Iris persa Uvarov, Rivetina caucasica (Saussure), R. dolichoptera (Schulthess), R. excellens 
La Greca & Lombardo, R. iranica (La Greca & Lombardo), Eremiaphila genei Lefebvre, and Lobothespis vignai La Greca & 
Lombardo were not obtained in the present study. 
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ŤƀŴƳǀƶƴĩ�ƁŹřżĭ�Ʋ� Triophtydeus lebruni (Acari: Triophtydeidae)ř�ŻřƿƱřź��
��
źƯƿƯŚƯř�śŹŵ�ƮǀƶÎưů��ǀūŚů�ŚƋŹŶƾ�źŞƴƣÎƳŚŬƳŚų�ŶưŰƯ��ƾÏŹŶƳō�ƹƽ�ƯŻŚĩǀĪſźƾÐ��

Î��Ƶƹźĭ ƵźƄů�ſŚƴƃƾ� ƵŶƨƄƳřŵ ŻŹƹŚƄƧƽ� ƵŚĮƄƳřŵ ŝźţǀŢ �ŽŹŶƯ ơƹŶƴƇ Ťƀěƾ�ÐÐÓ�ÎÑÎÎÒř��ƱřźƸţ��ƿƱřź�� maemamieh@yahoo.comÏ��Ƶƹźĭ ĭǀƵŚ�ƨƃżěƾ� 
ƵŶƨƄƳřŵ ŻŹƹŚƄƧƽ� ƵŚĮƄƳřŵ ƬƗƺŝƾ ſǀŚƴ �ƱřŶưƷ �ƱřŶưƷ řƿƱřź�Ð��ĥƺƫƺƟźƯ�Ƶƹźĭƽ�ŹƺƳŚūƽŝ�ƵŶĪƄƳřŵ��ǀĥƺƫƺƽƯ�ƭřŵō�ƵŚĮƄƳřŵ��ǀĪƀǀƺƿƱŚŤƀƸƫ��ƱŚƳŻƺě��Ģ���

��
�ƵŵřƺƳŚų Triophtydeidae�ƵŵřƺƳŚųǇŚŝ�ŻřTydeoidea��Īģƺĩ�Ƶƹźĭ�ƪƯŚƃƾ�ƶƴĩ�Żř�ŝ�ŵŹƺƯ�Źŵ�ŵƺūƺƯ�ƶƘƫŚƐƯ�ŚƸƴţ�ƶĩ�ŢſŚƷǀĥƺƫƺƽ�Ʊō�ŝ�ŚƷǀŸƜţ�źĮƳŚƿř�ƶƿƶƴĩ�Ʋ��Żř�ŚƷ

ĨƄĜƃ�ĨƬƀƗ�ƶƴĩ�ƮŴţ�ƹ�ŚƷ�ŚƷƽ�Ţſř�ƲţŹŚţ����Źŵƿƶƴĩ��ƵŚƄƳŚƯźĩ�ƱŚŤſř�Źŵ�ƂƷƹĦě�Ĩ�Triophtydeus lebruni (André, 1980)�ŹŚţ�ŹŵƿŲ�ÎÖ��ŵřŵźƯÎÐÖÏ���Żř
�źƤƴſ�ƱŚŤſźƸƃ�ƣźƃƾޤ�ÐÒޡ�ÑÔ�ƫŚưƃ�ƹƾޤ�ÑÓޡ�ÐÑ��Ɩưū�Źƹōƽ�Ŷƃ��řƿīźŝ�ŢƄě�Żř�ƶƴĩ�Ʋ�ŚƷƽ�ĭǀƤŤƀƯ�ƵŶƷŚƄƯ�Ĩưĩ�ƶŝ�ŽǈǀŻ�ƮƿźŤſř�źƿƺ�ƯǀŻŚſřŶū�ęƺĪſƹźĪƽ�ŵźĭƿŶ��

řƿŤƀŴƳ�Ʋǀř�ƁŹřżĭ�Ʋƿř�Żř�ƶƴĩ�ƲƿŢſř�Ʊřź��ƶƴĩ�ŚƷƽ��žƴūTriophtydeus�řŹřŵƽ��ƶſ�ƹ�ƺƯ�ŢƠū�ŢƄƷƿěř�ŸƠƴƯ�ŢƠū�ŹŚƸģ�ŚǀŚƯƹŻƺŤƀƾƿ��ƿ�ĨƿţŚěƺǀŶƽ��ƶſƶųŚƃ�
ƹŹƽ�ƹŹ�ƺƯ�ƹŵ�ƹ�ĚƫŚě�ƶŬƴěƽ�ƺƳřŻƽ�Śěƽ�ŶƴŤƀƷ�ŵƺų�ƭŹŚƸģ���ƶƴĩT. lebruni�ƶŝ�ſƹǀř�ƶƬƿƇƺƈų�ƲǀŚſ�Żř�šŚƿƶƳƺĭ�ź�ŚƷƽ�řƿƯ�řŶū�žƴū�Ʋƾ�ŵƺƃ����ƺºƯ�ŢºƠū�Ūƴěƽ�

ƀƴū�ƝřźƏřƾŚƷƺƯ��ƽ�ƀŝ�ƩřźŤſƹŹǀŵżƳ�ŹŚƿŵżƳ�ƹ�ƮƷ�Ĩƿ�Ʊŵƺŝ�źŤĪim��ƶŝe1��ƶŝ�ŢŞƀƳd1��ŝ�šŚƘƫŚƐƯǀƯŻ�Źŵ�źŤƄǀŸƜţ�ƶƴƿř�ƶƿƶƳƺĭ�ƕƺƴţ�ƹ�ƶƴĩ�Ʋ�ŚƷƽ��ƞƬŤŴƯ�ƍŚƤƳ�Źŵ�Ʊō
Ư�ŹƺƄĩƾ�ƲƃƹŹ�ƶŝ�źŬƴƯ�ŶƳřƺţ�ĥƺƫƺĩř�ƂƤƳ�ƱŶƃƿĪƾ�ſƺĩř�Źŵ�ƱōǀƮŤƀ�ŚƷƽ�ŻŹƹŚƄĩƽ�ŵƺƃ���

��
First report of Triophtydeus lebruni (Acari: Triophtydeidae) from Iran 

 
Darbemamieh, M.1, H. Hajiqanbar 1, M. Khanjani2 and A. Kaêmierski3 

1.Department of Entomology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran, maemamieh@yahoo.com 
2.Department of Plant Protection, College of Agriculture, Bu Ali-Sina University, Hamedan, Iran 3.Department of Animal 
Morphology, Faculty of Biology, Adam Mickiewicz University, Poznan, Poland 
 

The Triophtydeidae is a small family of the superfamily Tydeoidea that the only biological study on one of the species 
shows they feed on honeydew from scale insects and prey on the eggs of spider mites. In a survey carried out in Kermanshah 
province, Triophtydeus lebruni (André, 1980)�was collected from Songhor (34ޤ46 ޡ N, 47ޤ35 ޡ E) on August 10, 2013. It was 
collected from cherry leaves with method of leaf monitoring under stereomicroscope. This is the first record of this mite from 
Iran. The genus Triophtydeus is characterized by having eight pairs of setae and 3-4 pairs of slit-like pores on opisthosoma, 
two setae on genu IV and a triple eupathidium on palp tarsus. The T. lebruni differs from other species of this genus in 
having the following characters: five pairs of aggenital setae, rostral setae close to each other, and im more close to e1 than 
d1.  More studies on nourishing behavior as well as biology and diversity of this mite in different parts of the country are 
needed to improve our knowledge about its ecological role in agricultural ecosystems.  
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ƶƴĩ�ƱƺƟ�ƶƘƫŚƐƯ�ŚƷƽ�ůǀƳřƺƾ��ƹŻƺţƿƬƈƟ�Ɩƾ�ƘưūǀƱō�Ţ�ƹŹ�ŚƷƽ�Ţưƀƣ�ŚƷƽ��ƞƬŤŴƯ�źŤƃ�ƱŶŝƿ�ƴƯ�Źŵ�ƶºƳŚƷƺĩ�ĨƐ��ƶºƤ
ƀƯǀƮƣ�ƱŚŤſř�ƶƬř��ƿƱřź��
��

ƋźƯǀ�ƶŹǇŚſŚěƽæ��ŝŚŝŹř�ŵƺƘƀƯƾç��ŚƃŚě�űźƷŚƃƾƿ�ŵřŹæ��ƹŶŞƗ�ŶưŰƯ�ƽŻŹŵƺĭƽè��
æ��ŝ�ƂŴŝǀƺ�ſǀţŚưŤƀǀŹƺƳŚū�ĨƽŻ�ƭƺƬƗ�ƵŶĪƄƳřŵ���ƿŤƀƾ�Ƹƃ�ƵŚĮƄƳřŵǀŤƄƸŝ�Ŷƾ��ç��ƤŰţ�ƂŴŝǀſŚƴƃŹƺƳŚū�šŚƤƾ�ŻŹƹŚƄĩƽƤŰţ��ƶƀſƺƯ��ǀĭ�šŚƤǀƵŚ�Īƃżěƾ���ŹƺƄƧè��

ƤŰţ�ƶƀſƺƯǀƭźſ�ƹ�ƲƀƧřƹ�šŚƤ�ŻŚſƽ�ŻřŹƽ���
��

Źŵ�ƯǀŶƴŝ�ƱŚ�ŚěƿŻřŹŚě�ƺŤĩř�ƱŚƿŝ�ŦƗŚŝ�ƶƧ�ŢǀŹŚưƽ�ƹŹƽ��źŤƃƿƯ�ƶƳŚƷƺƧ�Ʀƾ�ƶƳƺĭ��ŶƳƺƃ�ŚƷƽ�ƶƴĩ�ŚƷƽ�ůǀƳřƺƾ�ŝ�ƩŚƤŤƳř�ŹŵǀŹŚưƽ�ŚƷƽ�ŚƳřƺţ�ƂƷŚƧ�ƹ�ŹŚŞĭźƯƾƿ�ƫƺţǀ�Ŷ
ŝźŴƯ�ƂƤƳ�ŚƷźŤƃ�ƪŨƯƾ�ŝ�ƶřźƃ�Źŵ�ƅƺƈųƿŶƳŹřŵ�ĬƄųƹ�ƭźĭ�Ǝ��ƶƘƫŚƐƯ�řƽ��ƵŹŚŝŹŵ�ƶƴĩ�ƱƺƟ�ŚƷƽ�ůǀƳřƺƾŻƺţ��ƿƘưū�ƖǀƹŹ�Ţƽ�Ţưƀƣ�ŚƷƽ�Żƿ�Ʊŵźĭ�ź��ƱřŹ�ƶƫŚƄƧ��ƭŵ��

źŤƃ��Ɓƺĭ�ŢƄě�ƹ�Ʈƨƃ�ŚƷƽ�ƱŚƄƳ�ƵŵŚƯ�ƹ�źƳ�ƶƳƺưƳ�Śŝ�ƹ�Źřŵ�Źřŵźŝƽ��Żř�ƶƳŚƷŚƯ�ŵŹƹźƟƿ�ƩŚſ�ŶƴƠſř�Śţ�ƲæèîçƀƯ�ƶƤƐƴƯ�ŹŵǀƮƣ�ƱŚŤſř�ƶƬ��ſŹ�ƭŚŬƳř�ƶŝǀŶ���ŚƗƺưŬƯæçëê��ƶƳƺưƳ
ů�ƶƴƧǀƳřƺƾ�Ɩưū�Źƹōƽ�ţźţ�ƶŝ�ƶƧǀ�Ŝêè�éç���ƹéì�êì���Ʊō�ƹŹ�Żř�ŚƷƽ�ŚƷźŤƃ�ƱŶŝƽ�ƶƳƺưƳ�ƵŵŚƯ�ƹ�źƳ�Źřŵźŝƽ�ŵźĭƿŶƳŶ��ŚſŚƴƃƾƿ�Ʊō�ƟźƘƯ�ƶŝ�źŬƴƯ�ƵŵŚƯ�ƶƴƧ�ŽŚſřźŝ�ŚƷƾ�

�ƶƳƺĭ�ƶſHyalomma dromedarii��Hyalomma schulzei�ƹHyalomma marginatum �Ŷƃ��ƘưūǀŻ�ƵƺŞƳř�Ţƿ�ƶƴƧ�ŵŚH. schulzei�ƫƹřǀƲ�ř�Żř�ŹŚŝƿ�ƶƤƐƴƯ�Ʋ
Ɩưū�Źƹōƽ�Ư�ƁŹřżĭ�ƹƾ�ŵƺƃ��ŻƺţƿƘưū�ƖǀƶƴƧ�Ţ�ƵŚƯ�Źŵ�ŚƷ�ŚƷƽ�ƶƳƺưƳ�Źřŵźŝƽ�ŝ�ƹ�šƹŚƠŤƯǀźŤƄƿ�ŵřŶƘţ�Ʋçêé�ŵ�Źŵ�ƶƴƧ�ƱřŶƤƟ�ƹ�ŵřŵźų�Źŵ�ƶƴƧƽ�ƹŹ�ƵŚƯƽ�ŵźĭ�ŢŞŧ�ŚƷźŤƃƿŶ��

�Ư�ŹŵǀŢưƀƣ�ƱŚ�ŚƷƽ�ŝ�ƱŶŝ�ƞƬŤŴƯǀźŤƄƿ�ƶƴƧ�ŵřŶƘţ�Ʋë�î�Ż�Źŵ�ƶƴƧƿŶƃ�ƵŶƷŚƄƯ�ŚƷźŤƃ�Ɓƺĭ�ŢƄě�Źŵ�ƶƴƧ�ŵƺŞƳ�ƹ�ƭŵ�ź��żŬţƿŹŚƯō�ƶƽ�Ƶŵřŵ��ŚºƷƽ�Ƙưū�ºǀ���ƶºƐŝřŹ�ƶºƴƧ�Ţ
ƴƘƯƾ�Źřŵƽ��ŮƐſŹŵƿŝ�ŶƇŹŵ�ƦǀƶƳƺưƳ�ƪŰƯ�ƹ�ƪƇřƺƟ�Ʋ�Źřŵźŝƽ�ŚƷźŤƃ�ƹ�ƱŶŝ�Żřƽ�ƵŵŚƯ�ƹ�źƳ�ŵřŵ�ƱŚƄƳ��ƛ�ƶŝǀ�ƫŚƘƟ���Ɓƺºĭ�ŢƄě�Żř�ź�ºǀ�ƶºƴƧ�Ţ��ŚºƷƽ�ů�ºǀƳřƺƾ���ŜºƬƛř�Źŵ

Ţưƀƣ�ŚƷƽ�ƵŚƯ�Źŵ�ŚƷźŤƃ�ƱŶŝ�ŚƷƽ�Ŷƃ�ƶƔůǈƯ�ƩŚſ�ƭźĭ��ƫŚƘƟ�ƵŹƹŵǀů�ƶƴƧ�ŢǀƳřƺƾ�Hyalomma dromedarii�ƹŹƽ�ƳǇƺƏ�ŚƷźŤƃ�ƱŶŝƾ�ŵƺŝ�źţ��ř�ºƿ�Ʋ�ŚºŤƳƿ��ƱŚºƄƳ�Ū
Ưƾ�ě�ƵŻŹŚŞƯ�ƭŚŬƳř�ŶƷŵǀĮƄǀƏ�Ţſř�źŤƸŝ�ƶƳřźƾ�ƵŚƯ�ŚƷƽ�ƫř�ŶƴƠſřƾ�ŵŹƹźƟƿŵƺƃ�ƭŚŬƳř�Ʋ����

 
Study of tick fauna and their seasonal incidence on Camelus dromedaries in Masileh region, 
Qom province, Iran 
 
Pasalary, M.1, M. Arbabi2, S. Pashei1 and M. Abdighodarzi3 

1.Department of Biosystematic, College of Sciences, Sheid Behashti University, 2.Agric Acarology Lab., Agric. Res. Zoology, 
Dept., IRIPP. Tehran, 3.Razi Vaccine and Serum Res. Inst., Karaj 

 
Among camel ectoparasitic arthropod borne diseases, tick species under hot and dry conditions play major role in 

reducing reproduction abilities and transmitting fatal diseases. Camel tick fauna and their distribution on the body parts 
(under tail, neck, belly, and thigh and behind ear) investigated monthly through sampling on selected male and female camels 
(Camelus dromedaries) during late April 2012 until late March 2013 in Masileh region of Qom province. All ticks stages 
collected and identified according to female population. Out of 1265 ticks collected from various camel body parts, 42.53% 
and 57.47%, removed from determined males and females camel, respectively. Identifications based on females revealed 
Hyalomma dromedarii, H. schulzei, H. marginatum. The H. schulzei on C. dromedaries in huge number recorded for the first 
time from central part of Iran. Tick incidence found varied at monthly interval and Max. (254 ticks) Min. (zero tick) recorded 
during months of June and January, respectively. The highest and lowest number of tick observed 9.6 ticks and zero under 
tail and behind the ear. Statistical analysis showed a significant correlation (p<0.001) between sampling intervals, sexes, site 
of camel bodies tick collected. Out of five camel bodies� sites, regularly tick collected from four body parts.  Period activities 
of H. dromedarii under tail, belly, thigh and neck of both camel sexes found longer than H. schulzei and H. marginatum. 
Present finding suggested that any protection from camel tick infestation should undertake before March-April in Masileh 
region.  
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ƫƹřǀ�ƁŹřżĭ�Ʋ��ƶºƴĩPetalomium fimbrisetum (Acari :Neopygmephoridae)�����ƶºģŹƺƯ�Śºŝ�ƎŞţźºƯLasius sp. 

(Hym.: Formicidae)��ŻřřƿƱřź 
��

ſŚŞƗ�ƶưƏŚƟƾ�ƭŶƤƯưů��ǀūŚů�ŚƋŹŶƾ�źŞƴƣŵŚŝōźƸƯ�ŶưŰƯ��ƽ�ƹ�ƬƗǀƹǈţŚĩ�ƱŚŰ��
ƵźƄů�Ƶƹźĭ�ſŚƴƃƾŻŹƹŚƄĩ�ƵŶĪƄƴƳřŵ��ƽ��ŝźţ�ƵŚĮƄƳřŵǀŽŹŶƯ�Ţ��ƱřźƸţ��f.abbasi@modares.ac.ir��

��
ƀŝǀŹŚƽ�ƶƴĩ�Żř�ŚƷƽ��ƵŵřƺƳŚų Neopygmephoridae (Acari: Heterostigmata)ġŹŚƣ�ŚěŶƴŝ�Żř�ƹ�Ƶŵƺŝ�Źřƺųƿřźŝ�šřźƄů�ƅƺƈų�ƶŝ�ƞƬŤŴƯ�ƱŚƽ����ƶºŝ�ƩŚºƤŤƳř

ŚſƿƱŚĪƯ�ź�Ư�ƵŵŚƠŤſř�ŚƷƾ�Ŷƴƴĩ��ř�Żřƿƶƴĩ�ƵŵřƺƳŚų�Ʋ�ŚƷƽ��žƴūPetalomium��ŵƹŶůéå�Ƈƺţ�ƶƳƺĭǀƱō�źŨĩř�ƶĩ�ŶƳŹřŵ�ƵŶƃ�ƞ��źƟŚƀƯ�šŹƺƇ�ƶŝ�ŚƷ�ţŹƺƟǀĨ��ƶģŹƺƯ�Śŝ�ŚƷƽ�
�ƞƬŤŴƯ(Hymenoptera: Formicidae)�ŵƿƯ�ƵŶƾ�ŶƳƺƃ��ſŹźŝƾ�ƶƴĩ�ƱƺƟ�ŚƷƽ�ŤſřƹźŤƷ�šŹƺƷƺĩǀƩŚŝ�Śŝ�ƎŞţźƯ�ŚưĮ�ŚƄƛǀƿƏ�ƱřŹŶƳŻŚƯ�ƱŚŤſř�śźƛ�Źŵ�ƱŚƾ���ƱŚŤºƀŝŚţ
æèîç�ě�ƶŝ�źŬƴƯǀřŶ�Ʊŵźĩ�ƶƴĩ�Petalomium fimbrisetum Ebermann & Rack, 1982�ƶģŹƺƯ�Śŝ�ƎŞţźƯ�ŚƷƽ�ƩŚŝ��žƴū�ŹřŵLasius�Ŷƃ���ƶºƳƺĭ�ŹƺŝżƯ�ƶƴĩ�řƽ�
Ŷūƿřźŝ�Ŷƽ�ƶƴĩ�ƱƺƟ�ŚƷƽ�řƿƯ�śƺƀŰƯ�Ʊřźƾ�ŵƺƃ��řƿŚţ�ƶƳƺĭ�Ʋ�źţř�Żř�Ʊƺƴĩƿřźĩƹř�ƹ�ƱŚŤſŹŚŬƯ��Ƃƿƫƹř�ƹ�Ţſř�ƵŶƃ�ƁŹřżĭ�Ʋǀ�žƴū�Żř�ƶƳƺĭ�ƲPetalomium��Źŵ�ƶĩ�Ţſř
řźƃƿŚƯŻō�ƎƿƷŚĮƄƾ�Ţſř�ƵŶƃ�Ƶŵřŵ�ƁŹƹźě� ƹ�ŻřƿĭĦƾ�ŚƷƽ�řźŝ�ƮƸƯƽ�ŚſŚƴƃƾƿ�řƿƯ�ƶƳƺĭ�Ʋƾ�ŚƸŤƳř�ƶŝ�Ʊřƺţƽ�ƺƯƽ� dřŹřŵ�ƶĩƽ�ŚƷŹŚųƽ�ŵźĩ�ƵŹŚƃř�Ţſř�ŶƴƬŝ��ƹƿĭĦƾ�ŵƿ�źĮ
ŚƷƺƯƽ�ps1��ƹps2�źƤţ�ƹ�ƝŚƇƿľŚŞ�ƹŚƀƯƽ�ŶƴƬŝ�ŮƋřƹ�ŹƺƏ�ƶŝ�ƶĩ�ŶƳř��Żř�źţps3�ŶƴŤƀƷ����

 
First record of Petalomium fimbrisetum (Acari: Neopygmephoridae) associated with ants Lasius 
sp. (Hym.: Formicidae) from Iran 
 
Abbasi-Moqadam, F., H. Hajiqanbar., M. Mehrabadi and A. Katlav 
Department of Entomology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran, f.abbasi@modares.ac.ir 
 

Many species of the family Neopygmephoridae (Acari: Heterostigmata) are fungivorous and exploit different arthropods, 
particularly insects, to carry them from one place to another. The mite genus Petalomium includes about 40 described 
species, most of which are associated with different ants (Hymenoptera: Formicidae). Mite fauna investigation of the cohort 
Heterostigmata associated with Hymenoptera in Western Mazandaran province (Northern Iran), during summer 2013 led to 
find Petalomium fimbrisetum Ebermann & Rack, 1982 associated with alate ant Lasius sp. (Hym.: Formicidae). This is the 
first record of this species from Iran. This species was recorded from Austria, Hungary and Ukraine and is first species of the 
genus Petalomium that reared in the laboratory conditions. The most important characters of the species are as follow: setae d 
at the top with a tuft long leaflet; setae ps1 and ps2 subequal and smooth, both clearly longer than ps3. 
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ƶģŹƺƯ�ŚƷƽ�żưƷƿƶŤƃ�Śŝ�Ţƀ�ŚƷƽ�ũŚĩ�ƱŚŤųŹŵ��Pinus mugo��Źŵ ŚƌƟƽ�ŶƸƄƯ�ƱŚŤſźƸƃ�żŞſ��
��
Ưǀƺƴ ůǀŹŶƽ�ŤƫǀŹŚŞƽƀŰƯǈƛ��ǀũƹźƯ�Ʋ�ƹ�ƀůǀƣŵŚƇ�Ʋƾ�ƤƯŚƳƾ��

ĭ�ƵƹźĭǀƵŚ�Īƃżěƾ�ſƹŵźƟ�ƵŚĮƄƳřŵƾ��ŶƸƄƯ�Minooheidari1@gmail.com� 

��
ƶƐŝřŹ�żưƷƿŤƀƾ�ŝǀƶģŹƺƯ�Ʋ��ŚƷ�ƹ�ƶŤƃ��ŚƷ�ŝ�ƶƫŵǀƪ�ŧŐţǀź�ƶģŹƺƯ�ŚƷ�źŝ�ƱŚƴưƃŵ�ŞƏǀƘƾ�ƶŤƃ�ŚƷ�ƹ�Źŵ�ŤƳǀƶŬ�ƂƷŚĩ�źŧř�ŚƷźĭŹŚĪƃ�ƹ�ƪĮƳř�ŚƷ�ƹ�ƪƯřƺƗ�Ưǀ�ºŝƹźĪƾ���ƶºƬưū�Żř

ġŹŚƣ�ƹŹ�ŚƷƽ�ƶŤƃ��ŚƷ�Źŵ�ƩźŤƴĩ�ŝǀĥƺƫƺƿĨ�řƿƲ�ŧŐţ�šŚƟōǀź�ƶŝ�řżſƾƿ�ŵŹřŵ��ŚſŚƴƃƾƿ�ƶƳƺĭ�ŚƷƽ�ƶģŹƺƯ��ŚƷƽ�żưƷƿŢƀ�Śŝ�ƶŤƃ��Ə�ƹ�ŚƷǀƠƾ�Ż�ŻřƿƵŚĮŤƀ�ŚƷƽ�Ʊō��ŚƷ�Ưƾ�ŶƳřƺţ�źŬƴƯ�
ƶŝ�ħŹŵ�źŤƸŝƽ�Żř�ŶƳƹŹ�ŝ�ƩźŤƴĩǀĥƺƫƺƿĨ ƶŤƃ��ŚƷ ŵŵźĭ.�Əƾ�ř�ƭŚŬƳřƿ�ƲưƸŝ�Żř��ƶƘƫŚƐƯ�ƲÖÏ��ƲưƸŝ�ŚţÖÐ�ƂŴŝ�Źŵ�ŚƷƾƿ�ŚƌƟ�Żřƽ�źƸƃ�żŞſƽ�ƶƳƺưƳ�ŶƸƄƯ��Źřŵźºŝƽ��ŚºƷƽ�

ŹŚƯōƽ�Ŷƃ�ƭŚŬƳř��ƬƗƾ�ƮƛŹ�ƵŶƷŚƄƯ�ƕřƺƳř�ŵŶƘŤƯƽ�Żř�ŹƺŞƳŻ�ŚƷƽ�ŻřŹŚěƿƺŤǀƿħŻƹŶƄƠĩ�ƹ�Ŷ�ŚƷƽ�źĭŹŚĪƃ�Źŵ�řƿƵŚĮŤƀ�ŚƷƽ�ƶƳƺưƳ�Źřŵźŝƽƶĩ���Żř�ƮƸƯ�źţƿƲ�ƱŚƴưƃŵ�ŞƏǀƘƾ�ƶŤƃ�ŚƷ�
Ư�ŹŚưƃ�ƶŝƾ�ōƿ�Ŷƴ�ŵƺūƹ�ƶģŹƺƯ�ŚƷ�ƿĪƾ�Żř�ƪƯřƺƗ�ƬƇřƾ�ƒƠů�ƘưūǀŢ�ǇŚŝƽ�ƶŤƃ�ŚƷ�Źŵ�řƿƲ�ƶƘƫŚƐƯ�Źŵ�źƔƳ�ƶŤƟźĭ�Ŷƃ��ŶŝƿƶģŹƺƯ�ŹƺƔƴƯ�Ʋ�ŚƷƾƿ�ƫŚƘƟ�ƩŚů�Źŵ�ƶĩǀŝ�ŢǀƴƬĩ�Ʋƾ�

ƶŤƃ�ŚƷƽ� Cinara pini �ƹpalaestinesis�C.�ƹŹƽ�ũŚĩ�ƱŚŤųŹŵ��Turra�Pinus mugo��Ťưƀƣ�ƵřźưƷ�ƶŝ�ŶƳŵƺŝƾ�ƶųŚƃ�Żř�ŚƷƽ�Ư�ŢųŹŵǀ��ŢºƸū�ƹ�ŶƳŶƃ�řŶū�ƱŚŝż
ŚſŚƴƃƾƿ�ŚƯŻō�ƶŝƿƤŰţ�ƵŚĮƄǀţŚƤƾ�ƵźƄů��ſŚƴƃƾ�ŶƳŶƃ�ƪƤŤƴƯ���ƕƺưŬƯ�ŹŵÎÎ��ƶŝ�ƢƬƘŤƯ�ƶģŹƺƯ�ƶƳƺĭÕ��ƹ�žƴūÐ�Żƿź�Ż�ŭźƃ�ƶŝ�ƵŵřƺƳŚųƿ�Ɩưū�ź�Źƹōƽ�ŚſŚƴƃ�ƹƾƿ��Żř�ƶĩ�ŶƳŶƃ

řƿŝ�ƲǀƶƳƺĭ�ƹŵ�Ʋ�ƶƧ�ƵŶƃ�ƆŴƄƯ�ƵŹŚŤſ�ŢƯǈƗ�Śŝ�ŶƳř��řźŝƽ�ƺƋŹ�ƱŚſřźų�ƱƺƟƽ�ŶūƿƯ�Ŷƾ�ŶƴƃŚŝ���
Crematogaster subdentata Mayr, 1877, Cardiocondyla shalbergi Forel, 1913*, Pheidole pallidula Nylander, 1849, Tapinoma 
erraticum Latreille, 1798, Lepisiota nigra Dalla Torre, 1893, Lasius paralienus Seifert, 1992*, Lasius alienus Foerster, 1850, 
Formica cunicularia Latreille, 1798, Cataglyphis aenescens Nylander, 1849, Cataglyphis nodus Brulle, 1833, Cataglyphis 
emeryi Karavaiev, 1911 

ŚŤƳƿŪ ��źƋŚů ƫƹřǀƲ ƿƶŤƟŚ��ŚƷ Źŵ ƅƺƈų ƶƐŝřŹ żưƷƿŤƀƾ ƯǀƶģŹƺƯ�ƱŚ�ŚƷ ƹ ƶŤƃ�ŚƷƽ�ƇŚƈŤųřƾ��ũŚĩ�ƱŚŤųŹŵP. mugo���ŚºƌƟ�ƮºƸƯ�ƪƯřƺƗ�Żř�ƶĩƽ���źƸºƃ�żŞºſƽ�
Ưƾ�ƫƹř�ƹ�ŶƴƃŚŝǀżưƷ�ƵŶƷŚƄƯ�ƁŹřżĭ�ƲƿŤƀƾ�ƶģŹƺƯ�ŚƷƽ� C. sahlbergi�ƹ C. emeryiř�Źŵ�ŚƷ�ƶŤƃ�ŚŝƿƯ�ŹŚưƃ�ƶŝ��Ʊřźƾ�ōƿŶ� ƶģŹƺƯ�ŚƷ�ƶŤƃ�ƹ�ŚƷƽ�Ɩưū��Źƹōƽ��ƶŝ�ƵŶƃ
ţźţǀźŤĩŵ�Ǝſƺţ�ŜNihat Aktac �ĩźţ�ŹƺƄĩ�Żřǀ�źŤĩŵ�ƹ�ƶ Susan HalbertźƯō�ŹƺƄĩ�ŻřƿŚſŚƴƃ�ŚĪƾƿ�Śţ�ƹǀƿ��ŶƳŶƃ�ŶŹŵ�ƶĩ ƀĪƬĩǀƱƺ �šřźºƄů �Ƶƹźºĭ ĭ�ºǀƵŚ��Īºƃżěƾ 

ƵŚĮƄƳřŵ ſƹŵźƟƾ�ŶƸƄƯ ƶĮƳ�Źřŵƽ�Ưƾ�ŶƳƺƃ� ��
 
Mutualistic ants associated with Pinus mugo aphids in urban green spaces of Mashhad 
 
Heidari Latibari, M., Gh. Moravvej and H. Sadeghi Nameghi 
Plant Protection Department of Ferdowsi University of Mashhad 
 

Mutualistic relationships between aphids and ants play an important role on biological control of the aphid pests; as of the 
ants against natural enemies of aphids, causes reduction in efficiency of predators, parasitoids and even microbial agents like 
Fungi. Identifying of the ants in mutualistic relationship with aphids and range of their habitats can lead to a better 
understanding of the biological control of aphids� In this study, Through the statistical samplings were conducted in some 
parts of the urban green spaces of Mashhad during February 2014 to February 2015. Despite the observation of multiple 
parasitoid wasps and predator ladybirds as the most important natural enemies of aphids in the The sampling stations, ants 
were considered as one of main causes that kept high aphid population, in this study. The ant specimens feeding on 
honeydew of Cinara pini and C.palaestinesis were collected from live aphids on Pinus mugo Turra and transferred to the 
research entomological laboratory for determination together with some branches of the host plant. A total of 11 ant species 
belonging to 8 genera and 3 subfamilies were collected and identified� as below, of which 2 species marked with asterisk are 
newly reported for the Khorasan-e Razavi fauna. 
Crematogaster subdentata Mayr, 1877, Cardiocondyla shalbergi Forel, 1913*, Pheidole pallidula Nylander, 1849, Tapinoma 
erraticum Latreille, 1798, Lepisiota nigra Dalla Torre, 1893, Lasius paralienus Seifert, 1992*, Lasius alienus Foerster, 1850, 
Formica cunicularia Latreille, 1798, Cataglyphis aenescens Nylander, 1849, Cataglyphis nodus Brulle, 1833, Cataglyphis 
emeryi Karavaiev, 1911. 

This is the first study on the mutualistic relationship between ants and Pinus mugo aphids which are one of the most 
important agents in urban green spaces and first report of observation of symbiosis of C.sahlbergi and C.emeryi with aphids 
in Iran. The collected ants and aphids were identified and confirmed respectively by Dr. Nihat Aktac from Turkey and 
Dr.Susan Halbert from USA. The specimens were deposited at the Insect Collection of Mashhad Plant Protection 
Department, Ferdowsi University of Mashhad, Iran. 
 
� � 
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ŤƀŴƳǀ�ħźŬƳŻ�ƶƳƺĭ�Ƃƃ�ƁŹřżĭ�Ʋ(Hemiptera: Auchenorryncha: Cicadellidae)�řźŝƽ�ř�ƱƺƟƿƱřź��
��

řŹ�ŹƺěŹŚĩŚě�ŵřŻźƟƿƴƾÎƬƗ��ƾ�ũřźſ�źƜƇřÎ�ŹŷƺƳ�ŜſŚƯŚū�ƹƽÏ��
Î��ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽƸƃ�ƵŚĮƄƳřŵ��ǀŻřƺƷř�Ʊřźưģ�Ŷ��pakarpour@ut.ac.ir�Ï��ĭ�ƵƹźĭǀƵŚ�Īƃżěƾŵźě��ƿŻŹƹŚƄĩ�žƽ�ŞƏ�ƖŝŚƴƯ�ƹǀ�ºƘƾ��ƵŚĮºƄƳřŵ��

ƱřźƸţ��
��

�ƵŵřƺƳŚųCicadellidae�īŹżŝ�źţƿ�ƵŵřƺƳŚų�ƲAuchenorrhyncha�ŝ�ƵŶƳŹřŵźŝ�Źŵ�ƹǀ�Żř�ƂÏÍ�Ƈƺţ�ƶƳƺĭ�ŹřżƷǀƞ�Ư�ƵŶƃƾ�ŶƃŚŝ��ƯŚưţƾ�ř�ŵřźƟřƿ��ºƃ�Żř�ƵŵřƺƳŚºų�Ʋǀ�Ƶź
ţŚŞƳƾ�ŸƜţƿƯ�ƶƾ�ųźŝ��Ŷƴƴĩƾ�Ʊō�Żř�ŻŹƹŚƄĩ�ƮƸƯ�šŚƟō�ƹżū�ŚƷƽ�řŹřŵ�ƹ�Ƶŵƺŝƽ�ưƷřǀŵŚƈŤƣř�Ţƽ�ǇŚŝƾƿ�ŶƴŤƀƷ��ŝ�ŻƹźƯř�ƶŝ�Śţǀ�Ƃſ�Żřǀř�Żř�ħźŬƳŻ�ƶƳƺĭ�Ŷƈƿ�Źŵ�ƵŵřƺƳŚų�Ʋ
řƿŢſř�ƵŶƃ�ƁŹřżĭ�Ʊřź��ſŹźŝ�ŹƺƔƴƯ�ƶŝ�źƋŚů�ƂƷƹĦě�Źŵƾ�ŤƀƳƺƟǀŚſŚƴƃ��Ĩƾƿ�ƟźƘƯ�ƹƾ��ƵŵřƺƳŚų�ŵřźƟřCicadellidaeƶƳƺưƳ���Źřŵźŝƽ�ŚƷƽ�ŵŶƘŤƯƽ�ŝƺƴū�ƱŚŤſř�ƹŵ�Źŵƾ�

ŝ�ƱŚƯźĩ�ƹ�ƱŚŤſŻƺų�ƪƯŚƃ�ŹƺƄĩǀƩŚſ�Ʋ�ŚƷƽ�ÎÐÖÏ��ŚţÎÐÖÑ�Ŷƃ�ƭŚŬƳř��ƶƳƺưƳ�Źřŵźŝƽ�ř�ƞƬŤŴƯ�ƢƏŚƴƯ�ŻřƿƱŚŤſř�Ʋ�ƵźƄů�Źƺţ�Żř�ƵŵŚƠŤſř�Śŝ�ƹ�ŚƷ�ĭǀźƽŹƺƳ�ƶƬţ��ƽ���ƶºƬţ�ƹ
ǇŚƯƿŸě�ƭŚŬƳř�żƿŢƟź��ƶƳƺưƳ�ŚƷƽ�Ɩưū�Źƹōƽ�ƹ�ŽŚſř�źŝ�ƵŶƃƿĭĦƾ�ŚƷƽ�ĥƺƫƺƟŹƺƯƿūŹŚų�Ĩƾ�ƭřŶƳř�ƹ�ŚƷƽ�ƀƴūƾ�Ƭĩ�Żř�ƵŵŚƠŤſř�Śŝ�ƹ�ºǀŚƷŶƽ���ºƇƺţ�ƹ�źºŞŤƘƯǀƞ��ŚºƷƽ��ƬºƇřƾ�

ŚſŚƴƃƾƿ�ŶƳŶƃ��ŤƳ�Źŵǀř�ƶŬƿ�Ƃƃ��ƂƷƹĦě�Ʋř�Żř�ħźŬƳŻ�ƶƳƺĭƿřźŝ�ƵŵřƺƳŚų�Ʋƽ�ƫƹřǀƲ�ř�Żř�ŹŚŝƿƯ�ƁŹřżĭ�Ʊřźƾ�ŶƳƺƃ��ŚſŚƴƃ�ŢŰƇƾƿ�ƶƳƺưƳ�ŚƯ�źŤĩŵ�Ǝſƺţ�ŚƷƿƹ�ƪĪƿ�ƱƺƀƬ
�ƬƯ�ƵŻƺƯƾ�ŵŹŚĩ��żƫƹƿźŝ��ƞƿƳŚŤǀŚ��ƴĤưƷ�ƹǀū�źŤĩŵ�ƲǀŚƴƷřŻ�żưƿ�źƀ�ř�ƵŚĮƄƳřŵƿƬǀƺƴƿŚĜƯŚƃ�ŚƳŚŝŹƹř�Źŵ�żƿř��ƲƿźƯō�ƵŶŰŤƯ�šǇŚƿŚĪ��Śţ�ŵŹƺƯǀƿŢƟźĭ�Źřźƣ�Ŷ��řƿ�Ʋ��ƁŹřżºĭ�Ƃƃ

ŶūƿŻř�ŶƴţŹŚŞƗ�Ŷ����
Subfamily Deltocephalinae Dallas, 1870 
Tribe Athysanini van Duzee, 1892 
Euscelidius schenckii (Kirschbaum, 1868) 
Euscelis distinguendus (Kirschbaum, 1858) 
Hardya (Hardya) melanopsis (Hardy, J., 1850) 
Platymetopius (Platymetopius) syrinx Abdul-Nour, 2001 
Tribe Paralimnini Distant, 1908  
Psammotettix dubius Ossiannilsson, 1974 
Subfamily Typhlocybinae Kirschbaum, 1868 
Tribe Typhlocybini Kirschbaum, 1868 
Eupteryx (Eupteryx) alticola Ribaut, 1936  
 
First report of six species of leafhoppers (Hemiptera: Auchenorrhyncha: Cicadellidae) in 
Iranian fauna 
 
Pakarpour Rayeni, F.1, A. A. Seraj1 and J. Nozari2 

1.Department of Plant Protection, Faculty of Agriculture, Shahid Chamran University of Ahvaz, pakarpour@ut.ac.ir 
2.Department of Plant Protection, College of Agriculture and Natural Resources, University of Tehran, Karaj   
 

Cicadellidae (leafhoppers) is the largest family of Auchenorrhyncha with more than 20,000 valid species worldwide. All 
species feed by sucking the sap of vascular plants and several of them are important agricultural pests. Till now, more than 
300 species of leafhopper of this family have been reported in Iran. A faunistic survey was conducted in Khouzestan and 
Kerman provinces during 2013-2015 in order to progress knowledge of this group in the south of Iran. Specimens were 
collected from different localities in these provinces by using sweep net, light trap and Malaise trap. The specimens were 
determined based on external morphology and genital characters by using reliable keys and some original descriptions. 
Among the collected species 6 are reported from Iran for the first time. All identified specimens were confirmed by Dr. 
Michael R. Wilson (National Museum of Wales, Cardiff, UK) and Dr. James N. Zahniser (University of Illinois at 
Urbana/Champaign, USA). The newly recorded species are as follow: 

 
Subfamily Deltocephalinae Dallas, 1870 
Tribe Athysanini van Duzee, 1892 
Euscelidius schenckii (Kirschbaum, 1868) 
Euscelis distinguendus (Kirschbaum, 1858) 
Hardya (Hardya) melanopsis (Hardy, J., 1850) 
Platymetopius (Platymetopius) syrinx Abdul-Nour, 2001 
Tribe Paralimnini Distant, 1908  
Psammotettix dubius Ossiannilsson, 1974 
Subfamily Typhlocybinae Kirschbaum, 1868 
Tribe Typhlocybini Kirschbaum, 1868 
Eupteryx (Eupteryx) alticola Ribaut, 1936 
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ƫƹřǀ�ƶƳƺĭ�ƁŹřżĭ�ƲChrysis maidaquensis Strumia, 2014 (Hymenoptera: Chrysididae)�ř�ŻřƿƱřź 
��

ŵŚƷźƟ�ŻƹźƟřƬƗ��ƾ�ŞƫŚƏ�źƜƇřƾ��ƿŰŤƟ�śƺƤƘƾ�Źƺě�ƹ�ưůǀūŚů�ŚƋŹŶƾ�źŞƴƣ��
ƵźƄů�Ƶƹźĭ�ſŚƴƃƾ�ŻŹƹŚƄƧƽŻŹƹŚƄƧ�ƵŶƨƄƳřŵ��ƽŝźţ�ƵŚĮƄƳřŵ��ǀ�ŢƱřźƸţ��ŽŹŶƯ��Afroozfarhad@gmail.com 

��
ŚƷŹƺŞƳŻƽ��ƶŤųŚƟ(Hymenoptera: Chrysidoidae)�ŻřŹŚěƿŗƺŤǀ�ŶƿŻřŹŚěƺŤĜƬĩ�ŚƿŚſ�ŢƿĨŝƺģ��ŚƷŹƺŞƳŻ�ź�ƶƳřƹźě�ƹ�ŚƷŶƴƳŚƯ�ƳŚƸū�Ƃƴĩřźě�ŵƺūƹ�Śŝ�ƹ�Ƶŵƺŝ�ŚƷƾŝ��ǀźŤƄƿ�Ʋ

ůŚƳ�Źŵ�řŹ�ƕƺƴţǀŤĩŹŚŘƫŚě�ƶǀƯ�ƱŚƄƳ�Ĩƾ�ŶƴƷŵ��ſŹźŝ�ŹƺƔƴƯ�ƶŝƾ�ŹƺŞƳŻ�ƱƺƟ�ŚƷƽ�řƿř�Źŵ�ƵŵřƺƳŚų�ƲƿƏ��Ʊřźƾ�ƶƳƺưƳ�Źřŵźŝƽ�ŚƷƽ�ƭŚŬƳř���ƱŚŤºſř�Żř�ƵŶºƃ��ŚºƷƽ��ƫŚưºƃƾ���ºĭǀ��Ʊǈ
ƹżƣ�ƹ�ŻźŞƫř��ƱřŹŶƳŻŚƯƿƲ��ŝƺƴū�ƹƾ��ŽŹŚƟ�ƹ�ƱŚĭżƯźƷ��Ə�ŹƺƄĩƾ�ŚƷ�ƩŚſƽ�îç�íí�ƫŚƯ�ƶƬţ�Żř�ƵŵŚƠŤſř�Śŝ�ƹǀƵźƄů�Źƺţ�ƹ�ż�ĭǀźƽƶƳƺĭ���ŚƷƽ�Chrysis acceptabilis 

Radoszkowski, 1891��C. annulata du Buysson, 1887��C. concolor Linsenmaier, 1968��C. dentipes Radoszkowski, 1887��C. 

ignita (Linnaeus, 1758)��C. maidaquensis Strumia 2014��ƹC. orienticola Linsenmaier , 1994�ŚſŚƴƃƾƿ�ŗŚţ�ŵŹƺƯ�ƹǀƈƈŴŤƯ�Ŷǀř�Ʋƿ�Ƶƹźĭ�Ʋ
�ƶƳƺĭ�ƶĩ��ŶƴŤƟźĭ�ŹřźƣC. maidaquensis�řźŝƽ�řƫƹǀƲ�ř�Żř�ŹŚŝƿƯ�ƁŹřżĭ�Ʊřźƾ�ŵƺƃ��řƿ�ƱŚĭżƯźƷ�ƱŚŤſř�Żř�ƶƳƺĭ�Ʋ�ƱřŵƹŹ�ƱŚŤſźƸƃ��Ɩưū�Źƹōƽ�����Żř�ƎºƤƟ�ƱƺƴĩŚºţ�ƹ�Ŷºƃ

ŝźƗ�ƵŶŰŤƯ�šřŹŚƯřƾ�Ţſř�ƵŶƃ�ƁŹřżĭ��ƮƸƯ�źţƿƹ�ƲƿĭĦƾ�ŚƷƽ�ĥƺƫƺƟŹƺƯƿƣřźŤƟř�Ĩƾ�řƿŻř�Ţſř�šŹŚŞƗ�ƶƳƺĭ�Ʋ��ƃŚůǀŞƤƗ�ƶƾ�řŹřŵ�ƮĪƃ�ƭƺſ�ƭƺĭźţƽ�ƿŹŚŝ�ŹřƺƳ�Ĩƿ�ƝŚƠƃ�Ĩ
�ƶſ�ƹƯ�ƶƳřŶƳŵ��ƶƳřŶƳŵǀƳŚƾ�ƀŝǀƶƳřŶƳŵ�Żř�źŤĭŹżŝ�ŹŚ�ŚƷƽ�ŹŚƴĩƽ�żºƳźŝ�ŽŚĪƘƳř�Śŝ�żŞſ�ĬƳŹ�ƶŝ�ƶƳƺưƳ�ƱŶŝ��ƽ��ºųźŝ�Źŵƾ��Ţưºƀƣ��ŚºƷ���ƶºƳƺưƳ��ŚºƷƽ��Ɩºưū�Źƹōƽ����ƵŻƺºƯ�Źŵ�ƵŶºƃ
ƵźƄů�ſŚƴƃƾ�ƵźƄů�Ƶƹźĭ�ſŚƴƃƾŝźţ�ƵŚĮƄƳřŵ��ǀƶĮƳ�ŽŹŶƯ�Ţ�Źřŵƽ�Ưƾ�ŶƳƺƃ�� 

��
First record of Chrysis maidaquensis Strumia, 2014 (Hymenoptera: Chrysididae)�from Iran 
 
Farhad, A., A. A. Talebi, Y. Fathipour and H. R. Hajiqanbar 
Department of Entomology, College of Agriculture, Tarbiat Modares University, Tehran, Afroozfarhad@gmail.com 
 

The Cuckoo wasps (Hymenoptera: Chrysididae), are parasitoid or cleptoparasite of other wasps, Phasmatodea, and 
Lepidoptera. They occurred in all zoogeographical regions, with highest diversity in the Palaearctic region. A faunistic 
survey of the family Chrysididae�was carried out in Northern provinces (Guilan, Mazandaran, Alborz and Qazvin) and 
Southern provinces (Hormozgan and Fars) of Iran during 2010-2013�using malaise traps and nets. Chrysis acceptabilis 
Radoszkowski, 1891, C. annulata du Buysson, 1887, C. concolor Linsenmaier, 1968, C. dentipes Radoszkowski, 1887, C. 
ignita (Linnaeus, 1758), C. maidaquensis Strumia, 2014�and C. orienticola Linsenmaier, 1994 are identified and then 
confirmed by specialists. C. maidaquensis is recorded for the first time from Iran. The newly recorded species was collected 
from Hormozgan province (Roodan city), this species has only been reported from United Arab Emirates. The diagnostic 
morphological characteristics of C. maidaquensis are as follows:  posterior margin of third abdominal tergum with a narrow 
translucent strip and three teeth, the middle one more prominent than lateral ones; body green with bronzy reflection in some 
parts.� All the materials were deposit in the insect collection of the Department of Entomology, Tarbiat Modares University. 
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Natural enemies of sugar beet armyworm, Spodoptera exigua (Lep.: Noctuidae) 
 
Darsouei, R. and J. Karimi 
Department of Plant Protection, Faculty of Agriculture, Ferdowsi University of Mashhad, Mashhad, Iran, 
r.darsoue@gmail.com 
 

During 2014-2015, a survey was done for identification natural enemies of sugar beet armyworm, Spodoptera exigua 
larva. Different larval stages were collected from beet fields in Mashhad and Chenaran and kept in laboratory condition.In 
current study several species of parasitoids and pathogens were identified. For virus identification DNA was extracted with 
phenol-chloroform method then were amplified lef8 and Polyhedrin genes. The reconstructed phylogenetic trees inferring 
from two loci condfirmed which both isolates of virus were Spodoptera exiguae Multiple Nucleopolyhedrosis Virus 
(SeMNPV), specific virus of S. exigua. Another agent was a species of entomopathogenic fungus which collected from fifth 
instar larvae of S. exigua. Another agent was a species of entomopathogenic fungus which collected from fifth instar larvae 
of S. exigua. After purification of fungi, DNA was extacted with CTAB method. Another agent was a species of 
entomopathogenic fungus which collected from fifth instar larvae of S. exigua. The fungus was identified with Nblast and 
phylogenetic analysis of ITS gene and characterized as Beauveria varroae. Already B. varroae has been reported from 
Varroidae and Curculionidae family. Thus, this is a new host report for B. varroae out of Acari and coleopterans. Also, this 
fungus is new record for Iranian mycobiota. A remained group of natural enemies, some species/ strains of entomophatogenic 
bacteria that isolated from the cadavers of S. exigua larva, are last part of an ongoing project to characterize soon. Additional 
of pathogens, in this study five species of parasitic wasps and two species of flies were collected. These species were 
identified by using morphological characters and were sent for specialist taxonomist for confirmation. Then DNA was 
extracted and COI gene amplified. Obtained sequences were blasted in GenBank (NCBI). The results of blast included: 
Meterorus rubens and Microplitis sp. (Braconidae, endoparasitoids of larva), Sinophorus nr. Xanthostomus and Anomalon sp. 
(Ichneumonidae, endoparasitoids of pupa), one species of Eluphidae family (ectoparasitoid of larva). Two species of 
Tachinidae family were identified as endoparasitoids of pupa.�In among identified agents two isolates of virus were very 
important because they had high abundance�and virulence. 
� � 

mailto:
mailto:r.darsoue@gmail.com


Ʋǀŝ�ƵźĮƴƧ�Ʋǀƫƹř��ƾƬƬưƫřƵźƄů��Ʊřźƿř�ƾſŚƴƃ�î�ì�ŹƺƿźƸƃ�ÎÐîé� �ÐÑ��

��

34 1st Iranian International Congress of Entomology, 29�31 August 2015 

 

ſŹźŝƾ�ƬƣŚƳǀƫ�ƲǀƳŚưƄǀŶƬū�Żƺƽ�ǈƯ�ƱŚŤſźƸƃ�Źŵƿź��
��

ƋŚƤƫřƺŝř�ŶưůřƾÎźƣŚŝ�źŞĩř��ƽÏ�ŹƺƳ�ƹƿźŞƷŹ�ŚƴƿƱŚÐƹÎ��
Î��Īƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵƾ�ƸƃǀŤƄƸŝ�Ŷƾ��Ï��Īƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵƾ���ƱřźƸţÐ��ƤŰţ�żĩźƯǀŝ�šŚƤǀĥƺƫƺƽ�ƫƺƬſƾ�ƫƺĪƬƯ�ƹƾ�Īƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵƾ�ƸƃǀŤƄƸŝ�Ŷƾ 

��
ƫǀƳŚưƄǀŻƺ ĉŶƬūƽ ƿŚ ƦƫŚſ ƿƨƾ Żř ŝǀŹŚưƽ�ŚƷƽ ƬĮƳřƾ ŚƃƿƖ Źŵ ƢƏŚƴƯ ƀƯźĭǀźƽ ƹ Ƴǀƶư ƀƯźĭǀźƽ ƱŚƸū ƹ řƿƱřź Ƶŵƺŝ ƶƧ Ǝſƺţ ƪĮƳř�ŚƷƽ Ʀţ�ƿƶŤųŚ�řƽ Żř žƴū 

ƫǀƳŚưƄǀŚ řƿŵŚŬ Ưƾ�ŵƺƃ��ŻƺƳƺŗŻ�ƲŤƟźĭ�źƔƳ�Źŵ�Śŝ�Ʊŵƺŝ�ƫǀƳŚưƄǀŻƺř��ƿƤŰţ�ƲǀſŹźŝ�ŹƺƔƴƯ�ƶŝ�Ƣƾ�ƫŚưŤůř�ƱǈƣŚƳƾ�ƫǀƳŚưƄǀ�ŻƺŶƬūƽ��ŹŵǈƯ�ƱŚŤſźƸƃƿ�źƏƾ�ƩŚſ��ŚºƷƽ�ÖÑ�
ÎÐÖÐ�Śŝ�ƘţǀǀƲ�ƹ�ƱƺƟ�ĩŚų�ƶƄě�ŹƺƟƹƾ��ŚƷƭŚƯř�ƶƤƐƴƯ�ŹŚƸģ�Źŵ��ĽřŶŞƗ�ƵŵřŻ�ƭźů�źƠƘū��ŵŚŝō�ſ�ƹ��ŵŚŝōǀźưĩ�ƵŚ�ŢƟźĭ�ƭŚŬƳř� řźŝƽ�ƘţǀǀƫŚƘƟ�ƲǀĩŚų�ƶƄě�Ţƾ�ŚƷƽ��Źŵ�ƱŚŤſźƸƃ

ě�Żř�ƢƏŚƴƯǀƘţ�ƂǀǀƲ�Ƈ�ƵŶƃǀĩŚų�ƶƄě�Ŷƾ�ƳŚƯŻ�ƪƇřƺƟ�Źŵ�ŚƷƾ��ƆŴƄƯ��źƷÎÒ��ŻƹŹƿŹŚŝ�Ĩ��ŢƟźĭ�šŹƺƇ��ƶƳƺưƳ�Źřŵźŝƽ�Ƴ�ŻřǀƳ�Śţ�ƵŚƯŵřŵźų�Ʃƹř�ƶưǀƱŚŝō�Ʃƹř�ƶư��ƵŚƯ���ƱŚƯŻ
ŚěƿƫŚƘƟ�ƱŚǀĩŚų�ƶƄě�Ţƾ�ŚƷ��ŵźĭ�ƭŚŬƳřƿŶ��ƇǀĩŚų�ƶƄě�Ŷƾ��ƵŵŚƠŤſř�Śŝ�ŚƷƁƹŹ�Żř�ŚƷƽ�ƶƬţ�ƩƹřŶŤƯ�ŚƷƽ�ƳřŹƺƳ�ƹ�ƱŚŞƀģƾƖưū���Źƹōƽ�Ƙţ�ƹǀǀƺƷ�ƲƿŶƳŶƃ�Ţ��ř�ŹŵƿſŹźŝ�Ʋƾ��Żř

�ƪĩÒÕÎ��ŵŶƗĩŚų�ƶƄěƾ�ƇǀŶ�ƵŶƃ���Ƃƃ��Żř�ƶƳƺĭ�ƹ�ŽƺƯƺţƺŞƬƟ�žƴūƿƯƺŤƳřĥ�źſ�žƴū�Żř�ƶƳƺĭ�ĨǀŚſŚƴƃ�ŶƳŵƺŝ�Śƾƿ�ŶƳŶƃ��Ư�ŻřǀƶƳƺĭ�ƱŚ�ŚƷƽ�ƿ��ƵŶºƃ�ŢƟŚ��ŽƺºƯƺţƺŞƬƟ
ŤƳřĥźſƾ�ūŹŚų�ƲĩŚƯř�ŜƫŚƛ�ƶƳƺĭƾ�Ƭųřŵ�ƹƾ��ƱŚĭŶƳƺū�ƶƳǇ�ŵƺŝ��ŹƺƐŝƽ�ƶƳƺĭ�ƪƯŚƃ�ƶĩ�ŚƷƽ���ŽƺƯƺţƺŞƬƟ�ŤƳřĥźſƾ��ÔÏ�ÒÖ�ŶƇŹŵ��ĩŚų�ƶƄě�ƪĩ�Żřƾ�ŚƷƽ�ƇǀŶ�ř�Żř�ƵŶƃƿ�Ʋ

ĪƄţ�řŹ�ƶƤƐƴƯǀƯ�ƪƾ�ŵřŵ��ţźţ�ƶŝ�ƹǀŜ�ŽƺƯƺţƺŞƬƟ�ſŚţŚěŚěƾ��ÑÏ�ÐÑ�ŶƇŹŵ��ŽƺºƯƺţƺŞƬƟ����ŹƹĥŚºƯ��ÒÕ�Ï��ŶºƇŹŵ�����ŽƺºƯƺţƺŞƬƟ��ĩǇŶºƳŚĩƾ��ÓÕ�Í��ŶºƇŹŵ����ŽƺºƯƺţƺŞƬƟ�
ŻŚĩƺĩƿŽƺĪ��ÕÓ�Í�ŶƇŹŵ���ŽƺƯƺţƺŞƬƟ�ƳƹŹŻŚĩƾ�ÐÑ�Í�ŶƇŹŵ���žƴūŻř�ƯƺŤƳřĥźſǀŚ) ƯƺŤƳřĥźſǀ�ŚÓÕ �Í��ƹ�ŶƇŹŵ�ŚţŚŤƳŵÕÓ�Í�ŶƇŹŵ��ŶƳŵƺŝ��ř�Ţſř�źĩŷ�ƶŝ�ƭŻǇƿ�ƶƘƫŚƐƯ�Ʋ

řźŝƽ�ƫƹřǀǈƯ�ƱŚŤſźƸƃ�Źŵ�ŹŚŝ�ƲƿŢſř�ƶŤƟźĭ�ƭŚŬƳř�ź��ŚŤƳ�ƶŝ�ƶūƺţ�Śŝƿŝ�Ū�ƶŤƳřĥźſ�ŽƺƯƺţƺŞƬƟ�ƵŶƯō�Ţſŵƾ�ſŚţŚěŚě�ŽƺƯƺţƺŞƬƟ�ƹƾ�Ưƾ�ƫ�ƪƣŚƳ�ŶƴƳřƺţǀ�ƳŚưºƄǀ�ŶºƬū�Żƺƽ��Źŵ
ǈƯ�ƱŚŤſźƸƃƿŶƴƃŚŝ�ź��ƫŚƘƟǀ�ŢƬƈƟƾ��ŽƺƯƺţƺŞƬƟŤƳřĥźſƾ�ſŚţŚěŚě�ƹƾ�ƫŚưŤůř�ƱǈƣŚƳ�Żř�ƶĩƾ�ƫǀƳŚưƄǀ�ŻƺŶƬūƽ�ř�ŹŵƿƯ�Ʊřźƾ�ƃŚŝƴ�Źŵ�ŶǈƯƿź�ŵřŵźų�ƭƹŵ�ƶƷŵ�Żř��Śţ�ƹ�ƕƹźƃ�ƵŚƯ

�ƩƹřźƸƯ�řŹřŵ�ƹ�Ţſř�ƶŤƃřŵ�ƶƯřŵř�ƵŚƯƽ�ƿƫŚƘƟ�ũƹř�Ĩǀ�Źŵ�ŢźƸƃƿŹƺ�ƵŚƯ�ŵƺŝ� 
 
Study of vectors of cutaneous leishmaniasis in the Iranian city of Malayer 
 
Abolghazi, A.1, A. Bagheri2�and�N. Rahbaria�3&1� 
1.Department of Parasitology and Mycology, School of Public Health, Shahid Beheshti University of Medical Sciences, 
Tehran, Iran, 2.Department of Parasitology and Mycology, School of Public Health, Tehran University of Medical Sciences, 
Tehran, Iran, 3.Department of Cellular and Molecular, School of Public Health, Shahid Behsehti University of Medical 
Sciences, Tehran, Iran 
 

Cutaneous leishmaniasis is one of the common parasitic infections in tropical and subtropical regions of the world 
including Iran, which is caused by parasites of the genus Leishmania. This study was conducted identify the potential vectors 
of  leishmaniasis and their abundance in the villages of Emamzadeh Abdollah, Haramabad, Jafarabad and Syah-kamar of the 
city of Malayer between 2014 and 2015. We collected the sand flies from early June to the middle-of October, at 15-day 
intervals, using E.G sticky traps and light traps. A total of 581 sand flies were collected and the species Phlebotomus sergenti 
was the dominant species (rodent burrows). As the P.Sergenti (59.72%), P. papatasi (34.42 %), P. major (2.58%), P. 
kandelaki (0.68%), P. caucaicus (0.68%), P. kazeruni (0.34%) and  Sergentomyia dentata (0.86%) were identified. We 
believe that P. sergenti and P. papatasi are the vectors of cutaneous leishmaniasis in the city of Malayer where their. Seasonal 
peak of activity occurs in September. 
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ƫƹřǀƲ ƁŹřżĭ�Żř�ƶƳƺĭ��Astata affinis (Hym.: Crabronidae)�Źŵ�řƿƱřź��
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ƤŰţǀĭ�šŚƤǀƵŚ�ĪƃżěƾƤŰţ�żĩźƯ��ǀŻŹƹŚƄĩ�šŚƤƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�żĩźƯ�ƱŚŤſřƽ���

��
ƩŚŝ�ŚƄƛƿǀ�ƱŚ(Hymenoptera)�ƿĪƾ�īŹżŝ�Żř�źţƿƶŤſřŹ�Ʋ�ŚƷƽ�ŝ�Śŝ�šřźƄůǀ�Żř�ƂÎÎÒÍÍÍ�ƶƳƺĭ��ƽ�Ƈƺţǀ�ƵŶƃ�ƞŢſř��ŚƷŹƺŞƳŻƽ�ƵŵřƺƳŚų���Sphecidae��ŚŝÖÓÕÖ�

ƶƳƺĭ��ƶŤųŚƴƃ�ƵŵřƺƳŚų�ƶƬưū�Żř�ƱŚƸū�ŮƐſ�Źŵ�ƵŶƃ��ŚƷƽ�ƩŚŝ�ƮƸƯ�ƹ�īŹżŝ�ŚƄƛƿǀ�ƱŚŢſř��ƶĩ�ŜƬƛřƶƳƺĭ�ŚƷƽ��ƱōŚſ�źĭŹŚĪƃƿŚěŶƴŝ�źƿ�ƶºƳƺĭ�ƹ�Ƶŵƺŝ�ƱŚ��ŚºƷƽ���Źŵ�Ʊō�ƞºƬŤŴƯ
ŞƏ�ƩźŤƴĩǀƘƾ��šŚƟōưƸƯ�ƂƤƳƾ�ƶŝ�ŶƳŹřŵ�ƵŶƸƗ��ſŹźŝ�Źŵƾ�ŹƺŞƳŻ�ƱƺƟ�ŚƷƽ�ƵŵřƺƳŚų�Sphecidae�ưų�ƱŚŤſźƸƃ�ŹŵǀƲƏ��ƾ�ƶƳƺưƳ�Źřŵźŝƽ�ŚƷƽ�ŵřŶƘţ�ƕƺưŬƯ�Źŵ��ŵŶƘŤƯÓÍÍ�

�ƶƳƺưƳŹŵ�ƩŚſ�ŚƷƽ�ÎÐÕÖ��ƹÎÐÖÍ�Ɩưū�Źƹōƽ�Ŷƃ��ƶƘƫŚƐƯ��ƶƳƺĭ�ƶƳƺĭ�ƶƧ�ŵřŵ�ƱŚƄƳ�ŚƷ�Astata affinis Vander Linden, 1829�ƁŹřżĭ�ŶūƿŶƽ�řźŝƽ�ř�ƱƺƟ�ºƿ�Ʊřź
Ưƾ�ŶƃŚŝ��řƿř�Żř�ƶƳƺưƳ�Ʋƿ�ƵŚĮŤƀƱŻŹƺų��ƟřźƜū�ƩƺƏǀŚƾƿ�ÝÐÕÎʾÒÑsÑÖ�ƟřźƜū�ƉźƗ��ǀŚƾƿ�ÝÓÖÎʾÏÕsÐÐ��ƕŚƠţŹř�ƹÏÎÐÕ�Źŵ�ŮƐſ�Żř�źŤƯƿŚ��ºưų�ƱŚŤſźƸƃ�Źŵ�Ɩƣřƹ��ǀ�Ʋ�Źŵ
ŹŚţƿ�ŲÏÔ�Ð�ÎÐÖÍ�Ɩưū�Źƹōƽ��źŤƧŵ�Ǝſƺţ�ƹSchmid-Egger�Śţ�ŵŹƺƯ�ƱŚưƫō�ŻřǀƿŢƟźĭ�Źřźƣ�Ŷ��ř�ƱŶŝ�ƩƺƏƿƶƳƺĭ�Ʋ�ÎÑ�ƯǀƬƾ���ºſ�ǈƯŚºĩ�ƱŶŝ��źŤƯǀ���ĬºƳŹ�ƵŚ����ƺºƬū�ƩŚºŝ

ƵƺƸƣ�řƽ�ŚƸŤƳř�ƹ�ĬƳŹƽ�ƩŚŝ�řŹřŵ�ŚƷƽ�ƵƺƸƣ�ƶƫŚƷ�řƽ�ţǀŚƷ�ĨųŚƃ�ƹ�ŚƷŚě��Ƶźƽ�ſǀƯ�ĬƳŹ�ƵŚƾ�ŶƴƃŚŝ��ř�Żřƿě�žƴū�Ʋǀř�Żř�Ƃƿř�Źŵ�Ʋƿ�ƱřźƶƳƺĭ�ŚƷƽ�Astata kashmirensis 

Nurse, 1909��ƹAstata boops (Schrank), 1781�ƵŶƃ�ƁŹřżĭ�ŶƳř���
� 
First report of Astata affinis (Hym.: Crabronidae) from Iran 
 
Hadi, F.1, E. Ebrahimi2, S. Modaress-najaf abadi3 and Sh. Goldasteh1 
1.Department of Entomology, Arak branch, Islamic Azad University of Arak, Arak, Iran, f_hadi58@yahoo.com 2.Department 
of Insect taxonomy research, Iranian research institute of plant protection, Tehran, Iran, 3.Agricultural and natural 
resources center of Markazi province, Iran  
 

Hymenoptera is one of the large insect orders with more than 115000 described species. The family Sphecidae 
(sensulato) comprises 9689 described species worldwide and includes predators of other arthropods. Different species of this 
family play an important role in natural control of pests. In a survey on fauna of sphecid wasps in Khomein (Markazi 
province), a total of 600 specimens were collected during 2010 - 2011. The study of specimens showed that Astata affinis 
Vander Linden, 1829 is a new record for the fauna of Iran. This species, was collected from Khorzen (49º54ʾ 381½ longitude, 
33° 28ʾ691½ latitude and 2138  meters above the sea level) located in khomein, in 17.June. 2011. The identification was 
confirmed by Dr. Schmid-Egger from Berlin, Germany. The body length is 14 mm, the color of body is completely black; 
lower surface of scape and legs are black; apex of forewing has shades of brown. The previous records of this genus in Iran 
include: Astata boops (Schrank), 1781 and Astata kashmirensis Nurse, 1909. 
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ƯƺƳƺƀƧŚţ�ƶƘƫŚƐƯǀŞƣ�ƦǀƶƬ��Eucosmini (Lepidoptera: Tortricidae: Olethreutinae)��ŹŵřƿƱřź��
��

ƫŚƗ�ƲƬƷƾ�ƵŚƴěÎ��ƹƿųřƺǀŽřŹżĭŚŝ�ƲÏ��
Î��ƤŰţ�ƶƀſŒƯǀĭ�šŚƤǀƵŚ�ƨƃżěƾ�ƤŰţ�ƱŚƯŻŚſ��ŹƺƄƧǀƹźţ�ƹ�ƁŻƺƯō��šŚƤƿ�ŻŹƹŚºƄƧ�Ūƽ�ř��ƱřźºƸţ���ºƿ��Ʊřźalipanah@iripp.ir��halipanah@gmail.com�Ï��

Ż�ƕƺƴţ�ƶƀſŒƯƿŤƀƾ�ŝ�ƹǀĥƺƫƺƽ�ƳřƹŚƧ�ƪƯŚƨţǀƀƴƫřƹ�ƵŚĮƄƳřŵ��ƪǀŤƀě�ơƹŶƴƇ��Śƾ�ÏÏÍÕÒ��ÑÓÍÔÎƀƴƫřƹ��ǀƳŚĜſř��ŚǀŚ��
��

ŞƣǀƶƬ��Eucosmini�ŝ�Śŝǀ�Żř�ƂÎÍÍÍ�ƶŤųŚƴƃ�ƶƳƺĭ��Żř�ƵŶƃÎÏÒ�źŤĭŹżŝ��žƴūƿŞƣ�ƲǀƶƬ��ŻƿƵŵřƺƳŚųź��Olethreutinae�ƵŵřƺƳŚų�Żř��Tortricidae�Ư�śƺƀŰƯƾ��ƶƧ�ŵƺƃ
ŝǀƂ�ƶƳƺĭ�źţ�ŚƷƽ�ƶƤƐƴƯ�Źŵ�Ʊō��ŤƧŹǇƺƷǀŝ�ƹ�ŶƳŹřŵ�ŹŚƄŤƳř�ƦǀƳ�Żř�Ƃǀưƾ�ƶƳƺĭ�Żř�ŚƷƽ�ƶŤųŚƴƃ�ƶƤƐƴƯ�Źŵ�ƵŶƃ��ŤƧŹŚŘƳǀ�ƦƿƯ�ŢƟŚƾ�ŶƳƺƃ��ŚƷƹŹǇƽ�ř�ƶŝ�ƢƬƘŤƯƿŞƣ�Ʋǀ�ľǇƺưƘƯ�ƶƬ
ěǀƵŶƴƳŚĤ���īźŝƿƵŶƴƴţ�Ś��ƱƺƀƧŚţ�Źŵ�ŚƯř��ŶƴŤƀƷ�ŹŚţ�ŚƷƽ�ơŚƤŤƃř�ƿƶŤƟŚ�Ź�Źŵ�ŚƷƹŹǇ�źţƿƶƄ�ƶƣŚſ��ŚƷ�Ư�ƹ�ŚƷǀƵƺ�ŚƷƽ�ĭǀř�ƱŚƷŚƿƯ�űřŹƺſ�ŵŚŬƾ�ŶƴƴƧ��ř�Żř�ƱƺƴƧŚţƿŞƣ�Ʋǀ�ƶƬÑÔ��Żř�ƶƳƺĭ

ÎÏ��Źŵ�žƴūřƿŢſř�ƵŶƃ�ƶŤųŚƴƃ�Ʊřź��ř�ŹŵƿƶƳƺưƳ��ƶƘƫŚƐƯ�Ʋ�ŚƷƽ�Eucosmini�ƵŻƺƯ�Źŵ�ŵƺūƺƯ��ŚƷ�šřźƄůƿƯ�ƦǀřŻźƿƏ�ƶƧ�žƳŚƾ�ÔÍ�Ţưƀƣ�Żř�ƶŤƃŸĭ�ƩŚſ�ŚƷƽ��ƞƬŤŴƯ
řƿƖưū�Ʊřź�Źƹōƽ�ƶĮƳ�ƵŻƺƯ�Źŵ�ƹ�Źřŵƽ�ƵŶƃ�ſŹźŝ�ŵŹƺƯ��ŶƳřƾ�ţŚƗǈƏř��ŢƟźĭ�Źřźƣƾ�ƶƳƺĭ�ŵŹƺƯ�Źŵ�ƱƺƴƧŚţ�ƶƧ�ŚƷƽ�ř�ƶŝ�ƢƬƘŤƯƿŞƣ�Ʋǀř�Źŵ�ƶƬƿ�ŹŚƄŤƳř�ƱřźƿŹƹōŵźĭ�Ţſř�ƶŤƟŚƽ��ƹ

Ŷū�šŚƗǈƏřƿĭŶƴƧřźě�ŵŹƺƯ�Źŵ�Ŷƾ�ƶƳƺĭ�ŚƷƽ�řƿƳřźƾ�Ţſř�ƵŶƃ�ƶŗřŹř���ƕƺưŬƯ�ŹŵÏÓ�ŚſŚƴƃ�ŵŹƺƯ�ƶƳƺĭƾƿ�ř�Żř�ƶƧ�ŢƟźĭ�ŹřźƣƿƯ�ƲǀƶƳƺĭ�Ƶŵ�ƱŚ��Epinotia immundana 

(Fischer V. Roeslerstamm, 1839)� E. abbreviana (Fabricius, 1794)��Pelochrista aureliana Popescu-Gorj, 1984��P. dagestana 

Obraztsov, 1949�P. labyrinthicana (Christoph, 1872)��P. obscura Kuznetzov, 1978��Eucosma campoliliana ([Denis & 

Schiffermüller], 1775)��Epiblema similanum ([Denis & Schiffermüller], 1775)�E. foenella (Linnaeus, 1758) ��ƹRhyacionia 

buoliana ([Denis & Schiffermüller], 1775])řźŝ��ƽ�ƫƹřǀƲ�ř�Żř�ŹŚŝƿƯ�ƁŹřżĭ�Ʊřźƾ�ŶƳƺƃ��ř�ƶŝƿţźţ�ƲǀƶƳƺĭ�ŵřŶƘţ��Ŝ�ŚƷƽ�řƿŞƣ�Ʋǀř�Źŵ�ƶƬƿ�ƱřźÒÔ���Żř�ƶºƳƺĭÎÏ�
Ư�žƴūƾ�ŶƃŚŝ� 

 
Taxonomic study of the tribe Eucosmini (Lepidoptera: Tortricidae: Olethreutinae) in Iran 
 
Alipanah, H.1 and J. Baixeras2 

1.Insect Taxonomy Research Department, Iranian Research Institute of Plant Protection (IRIPP), Agricultural Research 
Education and Extension Organization (AREEO), Tehran, Iran, alipanah@iripp.ir, halipanah@gmail.com 2.Cavanilles 
Institute of Biodiversity and Evolutionary Biology, University of Valencia, P.O. Box 22085, 46071-Valencia, Spain. 

 
The tribe Eucosmini with more than 1,000 known species in 125 genera is the second largest tribe of Olethreutinae in 

Tortricidae which is distributed mostly in the Holarctic region, and over half of the known species occur in the Nearctic 
region. Their larvae of are usually leaf-rollers or webbers and those of the more derived taxa are borers in roots, stemms and 
fruits. Fourty-seven species of the Eucosmini from 12 genera are at present known from Iran. In this study, the Ecosomini 
material collected from different parts of Iran during the last 70 years and preserved in the Hayk Mirzayans Insect Museum 
were examined; previous knowledge dealing with this tribe were summarized and new data on the distribution of the Iranian 
species were provided. A total of 26 species were identified which among them ten species namely, Epinotia immundana 
(Fischer V. Roeslerstamm, 1839), E. abbreviana (Fabricius, 1794), Pelochrista aureliana Popescu-Gorj, 1984, P. dagestana 
Obraztsov, 1949, P. labyrinthicana (Christoph, 1872),�P. obscura Kuznetzov, 1978, Eucosma campoliliana ([Denis & 
Schiffermüller], 1775), Epiblema similanum ([Denis & Schiffermüller], 1775), E. foenella (Linnaeus, 1758) and Rhyacionia 
buoliana ([Denis & Schiffermüller], 1775]) are newly reported from Iran. Consequently, this tribe is represented in Iran by 
12 genera and 57 species.  
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ƫƹřǀ�īźºŝ�ŹƺŞƳŻ�ƕƺƣƹ�Żř�ƁŹřżĭ�Ʋ�����ƭŶºƴĭ�ŹřƺºųDolerus puncticollis (Tenthredinidae; Hymenoptera)ƹŹ��ƽ�
ŚƤƯ�ƹ�ƱŚƜƯ�ƶƤƐƴƯ�Źŵ�ƺū�ƹ�ƭŶƴĭƿƹŹ�Ʊō�Ʈĩřźţ�ƶƀƽ��ƞƬŤŴƯ�ƭŚƣŹř��

��
Ʒřźŝř�ƶƫǇǀưƾæƪĭ�ŹŵŚƳ���ų�ƵŵřŻŶưŰƯǀƱŚŝŚæƹźě��ƿźƃ�żƿƠƾ�ŻƿƵƺæŵ�ƱŚŝźƣ��ƿƵŶ�ŻŚŝæƀů�ǀƬƘƠƐƫ�Ʋƾ�ƵŵřŻç��ƿƃŹ�śƺƤƘǀŶƽæ�ƹ�ƫ�ħƹƹ�ĬƳŚūƾè��

æ��ĭ�ƂŴŝǀƵŚ�ĪƃżěƾƤŰţ�żĩźƯ��ǀŻŹƹŚƄĩ�šŚƤƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ŝŵŹř�ƱŚŤſřǀ��ƱŚƜƯ��ƪEbrahimi.laleh@gmail.com�ç��ĭ�ƂŴŝǀƵŚ��Īºƃżěƾ�ƤŰţ�żºĩźƯ��ǀ��šŚºƤ
ŻŹƹŚƄĩƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ŚŝŹŷō�ƱŚŤſřƿƣźƃ�ƱŚŬƾźŞţ��ƿż��è��Ż�ƭƺƬƗ�ƂŴŝƿŤƀƾ�ƵŚĮƄƳřŵ��ƿŝƺƴū�Ƶźĩ��ƭŚƴĮƳƺŘƾ��

��
ƀŝ�šǇƺƈŰƯ�Żř�ƺū�ƹ�ƭŶƴĭǀŹƺƄĩ�ƮƸƯ�ŹŚ Ưƾ�Śě�ƹ�ŶƴƃŚŝƿƱō�šŚƟō�Ƃ�ưƷř�Żř�ŚƷǀǇŚŝ�Ţƾƿ�Ţſř�ŹřŵŹƺųźŝ��ŝŻŚŝ�Źŵǀƴƾ�ŚƷƽ�ƭŚŬƳř��ƱŚƜƯ�ƶƤƐƴƯ�ƺū�ƹ��ƭŶƴĭ�ƕŹřżƯ�Żř�ƵŶƃ

�ŝŵŹř�ƱŚŤſřǀƪ��ƵŚƯ�Źŵ�ŚƷƽ�ŵŹƹźƟƿ�Ʋ��ŵŹřƿ�ƩŚſ�ŵřŵźų�ƹ�ŢƄƸŞæèîé�ŚƷƹŹǇƾƿ�ƫŚƘƟ�ƶĩǀīźŝ�Ţ�Źřƺųƽ�ƹŹƽ��Ɩºưū��ŶƴŤƃřŵ�ƺū�ƹ�ƭŶƴĭ�ƞƬŤŴƯ�ƭŚƣŹř�Źƹōƽ����ƶºŝ�ŢŞºƀƳ�ƹ
ŚſŚƴƃƾƿ�Ŷƃ�ƭřŶƣř�Ʊō��Ĩţ�ƶŝ�ƶūƺţ�Śŝ�ƶƳŚƠſŚŤƯ�ƬƀƳƾ�ř�ƱŵƺŝƿƖưū�ƱŚĪƯř��ƵźƄů�Ʋ�Źƹōƽ�ŵźĮƳ�ƮƷřźƟ�ƚƫŚŝ�ƶƬůźƯƿŶ��Ƴ�ŵŚƘŝř�ƶŝ�šřŹŵřƺĩ�Żř�ƵŵŚƠŤſř�Śŝǀř�Ʈĩřźţ��ƖŝźƯ�źŤƯ�Ʈƿ�Ʋ

�Źŵ�ŚƷƹŹǇæè��Źŵ�ƵŶƃ�ŢƄĩ�ƺū�ƹ�ƭŶƴĭ�ƞƬŤŴƯ�ƮƣŹƿƤŰţ�ƶƗŹżƯ�ĨǀţŚƤƾ�ƤŰţ�żĩźƯ�ŹŵǀŻŹƹŚƄĩ�šŚƤƽ�ŵźĭ�ŵŹƹōźŝ��ƱŚƜƯƿŶ��Ƭĩ�ƹ�ŵƺūƺƯ�ƖŝŚƴƯ�Żř�ƵŵŚƠŤſř�ŚŝǀŚſŚƴƃ�Ŷƾƿ�
ƶƳƺĭ��šřźƄů�ƚƫŚŝŚƳ�ƪůřźƯ�Dolerus puncticollis (Tenthredinidae; Hymenoptera)�ŚſŚƴƃƾƿ�Ŷƃ��ŚŤƳƿŚƤƯ�ŪƿƯ�ƶƀǀĮƳŚǀ�źţǇŚŝ�Ʈĩřźţ�ƵŶƴƷŵ�ƱŚƄƳ��Ʈĩřźţ�Ʋ

ƹŹ�ŢƟōƽ�ŚƤƯ�Źŵ�ƭŶƴĭ�ƭŚƣŹřƿ�ŵƺŝ�ƺū�ƭŚƣŹř�Śŝ�ƶƀ��ƩŚưŤůř�ŮƐſ�Źŵê�ŶƇŹŵ���ŚƤƯƿƯ�ƶƀǀĮƳŚǀ�śŚŤƟō�ƮƣŹ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŢƟō�Ʈĩřźţ�Ʋ��ƭŶºƴĭ����Śºŝí�è�����ƖºŝźƯ�źºŤƯ�Źŵ�ƹŹǇ
ŝǀźŤƄƿƮƣŹ�ƹ�Ʈĩřźţ�Ʋ�ŚƷƽ��ƭźų�ƹ�řźŰƇ�ƺū��ţźţ�ƶŝǀŚŝ�Ŝ�êé�å��ƹéå�å��źŤưĩ�ƖŝźƯ�źŤƯ�Źŵ�ƹŹǇƿ�Ţƃřŵ�řŹ�Ʈĩřźţ�Ʋ��ƩŚưŤůř�ŮƐſ�Źŵê�ŶƇŹŵ�����

 
Occurrence of wheat sawfly, Dolerus puncticollis (Tenthredinidae; Hymenoptera) on wheat and 
barley in Moghan and comparing its density on different cultivars 
 
Ebrahimi, L.1, N. Golmohammad Zadeh Khiaban1, P. Sharifi Ziveh1, G. Didehbaz1, H. Lotfalizadeh2, Y. Rashidi1 and 
J.W. Lee3 
1.Department of Plant Protection, Research Center of Agriculture and Natural Resources of Ardebil province, Moghan, Iran, 
Ebrahimi.laleh@gmail.com 2.Department of Plant Protection, Research Center of Agriculture and Natural Resources of 
West Azarbaijan province, Tabriz, Iran, 3.Department of Life Sciences,Yeungnam University, South Korea  
 

Wheat and barley are very important products in Iran and scouting of their pests is necessary. In filed monitoring during 
April, May and June, 2015, hymenopteran larvae with leaf-feeding activity were observed in the wheat and barley fields in 
Moghan (Ardebil province, Iran). Unfortunately the insect is univoltine and adult stage was not found. Using a quadrate (0.5 
m2) the density of the larvae was estimated in 13 varieties of wheat and barley cultivated in an experimental field in 
Agricultural Research Center of Moghan. Regarding to the identification keys based on immature stages, Dolerus 
puncticollis (Tenthredinidae; Hymenoptera) was identified. Statistical analysis revealed that in average, wheat cultivars had 
more density than barley cultivars (P<0.05). The results showed that Aftab cultivar (wheat) with 3.8 larvae per m2, had the 
higher density, while Sahra and Khorram cultivars (with 0.54 and 0.40 larvae per square, respectively) had the lowest density 
than all other cultivars (P<0.05).  
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ŚſŚƴƃƾƿ�ŚƷŹƺŞƳŻƽ��ƵŵřƺƳŚų�ƱŚƄƟř�ƵŵźĭAndrenidae (Hymenoptera: Apoidea)���ƵřźºưƷ��ƱŚĭźĭ�ƱŚŤſźƸƃ�Źŵ
Ŷū�ƁŹřżĭ�Śŝƿřźŝ�ƶƳƺĭ�ƹŵ�Ŷƽ�řƿƱřź 

��
ƶƫř�řŹƺƠƇ�ŵŹƹƽŶƳ�Ŷưůř��ƿưƾ�ƹ�ƬƗƾ�ŹŚƄƟřƽ��

ĭ�ƵƹźĭǀĪƃżĜƷŚƾƫƺţ�ƵŶĪƄƳřŵ��ǀĭ�ŶǀƷŚƾŻŹƹŚƄĩ�ƭƺƬƗ�ƵŚĮƄƳřŵ��ƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ��ƱŚĭźĭ�Safoora.Allahverdi@gmail.com��
��

ŚƷŹƺŞƳŻƽ��ƵŵřƺƳŚųAndrenidae�ưƸƯ�ƂƤƳƾ�Ƶŵźĭ�Źŵ�ƳŚƄƟřƾ�ųźŝƾ�ĭǀĭ�ŚƇƺƈų�ƱŚƷŚǀţ�ƱŚƷŚǀƵź�Brassicaceae��Rosaceae��ƹApiaceae�ŶƳŹřŵ����ƵŵřƺƳŚºų
Andrenidae�ƵŹŚƣ�ƶưƷ�Źŵ�ƫřźŤſř�żū�ƶŝ�ŚƷǀƴĤưƷ�ƹ�ŚǀƀƯźĭ�ƶƤƐƴƯ�żū�ƶŝ�Ʋǀźƽ�ſōǀ�ŚƿƯ�ŢƟŚƾ�ŶƳƺƃ���ƵŵřƺƳŚųAndrenidae�řŹřŵƽ�Ż�ŹŚƸģƿƯ�ƵŵřƺƳŚųźƾ���Źŵ�ƶºĩ�ŶƃŚŝ

ůŚƳǀŤĩŹŚŘƫŚě�ƶǀŻ�ƹŵ�ŚƸƴţ�Ĩƿ�ƵŵřƺƳŚųźAndreninae��ƹPanurginae�ƿƯ�ŢƟŚƾ�ŵƺƃ��Əƾ�ſŹźŝƾ�ŚƷƽ�ŤƀƳƺƟǀƩŚſ�Źŵ�Ĩ�ŚƷƽ�æèîè��ƹæèîéŚƷŹƺŞƳŻ��ƽ��Ƶŵźºĭ���ƱŚºƄƟř
�ƵŵřƺƳŚųAndrenidae�ƵźƄů�Źƺţ�Śŝ�ƶĩ�ƱŚĭźĭ�ƱŚŤſźƸƃ�Źŵ�ĭǀźƽ�Ɩưū�Źƹōƽ�ŚſŚƴƃ�ŵŹƺƯ�ŶƳŵƺŝ�ƵŶƃƾƿ�ŶƴŤƟźĭ�Źřźƣ���ľŚƘưūæå��žƴū�Żř�ƶƳƺĭAndrena�ƹ�ì�Żƿ�žƴūź

Ɩưū�Źƹōƽ�ŚſŚƴƃ�ƹƾƿ�ŵźĭƿŚƷ�ƶƳƺĭ�Ŷƾƿ��ƵŹŚŤſ�ŢƯǈƗ�Śŝ�ƶĩ��ƆŴƄƯ��řźŝ�ŶƳř�ƵŶƃƽ�ƫƹřǀř�Żř�ŹŚŝ�Ʋƿ�Ʊřź�Ư�ƁŹřżĭƾ�ŶƳƺƃ����
��

1-Andrena (Melandrena) albopunctata(Rossi), 2-Andrena (Nobandrena) flavobila (Warncke)*, 3-Andrena (Melanapis) 
fuscosa (Erichson), 4- Andrena (Campylogaster)lateralis (Morawitz), 5-Andrena (Holandrena) labialis (Kirby), 6-Andrena 
(Melandrena) morio (Brullé), 7-Andrena (Melandrena) nitida (Müller), 8-Andrena (Plastandrena) spectabilis (Fabricius), 9-
Andrena (Simandrena) transitoria (Morawitz), 10-Andrena (Melandrena) vaga (Panzer)* 

��
Identification of bees family Andrenidae (Hymenoptera: Apoidea) in Gorgan County, with two 
new species records for Iran 
 
Allahverdi, S., A. Nadimi and A. Afshari 

Department of Plant Protection, Faculty of Plant Production, Gorgan University of Agricultural Sciences and Natural 
Resources, Gorgan, Iran, Safoora.Allahverdi@gmail.com* 
 

Family Andrenidae has important role in pollination of some flower plants especially Rosaceae, Brassicaceae and 
Apiaceae families.The andrenid bees colonize all continents except Australia and they are also almost absent from the 
tropical Asian region. The Andrenidae are divided into four subfamilies, two of them (Andreninae and Panurginae) widely 
distributed in the Palearctic region. During faunisticsurvey on bees family Andrenidae in Gorgan County from 2014 to 2015, 
specimens were collected by netting and then identified. A total of 10 species belonging to 7 subgenera were collected and 
identified. The species marked with an asterisk (*) are new records for the fauna Iran. 
 
1-Andrena (Melandrena) albopunctata (Rossi), 2-Andrena (Nobandrena) flavobila (Warncke)*, 3-Andrena (Melanapis) 
fuscosa (Erichson), 4- Andrena (Campylogaster) lateralis (Morawitz), 5-Andrena (Holandrena) labialis (Kirby), 6-Andrena 
(Melandrena) morio (Brullé), 7-Andrena (Melandrena) nitida (Müller), 8-Andrena (Plastandrena) spectabilis (Fabricius), 9-
Andrena (Simandrena) transitoria (Morawitz), 10-Andrena (Melandrena) vaga (Panzer)* 
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Ŷū�ƁŹřżĭƿŻ�ƹŵ�Ŷƿžƴū�Żř�žƴūź�Andrena (Hymenoptera: Andrenidae)�ř�ŻřƿƱřź��
��

ƶƫř�řŹƺƠƇ�ŵŹƹƽŶƳ�Ŷưůř��ƿưƾ�ƹ�ƬƗƾ�ŹŚƄƟřƽ��
ĭ�ƵƹźĭǀƵŚ�Īƃżěƾƫƺţ�ƵŶĪƄƳřŵ��ǀĭ�ŶǀƷŚƾŻŹƹŚƄĩ�ƭƺƬƗ�ƵŚĮƄƳřŵ��ƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ƱŚĭźĭ�Safoora.Allahverdi@gmail.com ��

��

ŚƷŹƺŞƳŻƽ�ƮƸƯ�ƱŚƄƟř�Ƶŵźĭ�źţƿƵŵźĭ�ƪƯŚƗ�Ʋ�ƳŚƄƟřƾ�ĭǀƪĭ�ƱŚƷŚ�ƶŝ�Źřŵ�Ư�ŹŚưƃƾ�ōƿŶƴ��ŚƷŹƺŞƳŻƽ�Ƶŵźĭ����ƵŵřƺƳŚºų�ƱŚºƄƟřAndrenidae�řŹřŵƽ��ºŝǀ�Żř�Ƃçîåå���ƶºƳƺĭ
ƇƺţǀƳŵ�Źŵ�ƵŶƃ�ƞǀŢſř�Ś��ƶƳƺĭ�ƶưƷ�ŚƷƽ�řƿĭŶƳŻ�ƵŵřƺƳŚų�Ʋƾ�ŵřźƠƳřƽ��ħŚų�ľŚƇƺƈų��ħŚų�Źŵ��ƹ�ŶƳŹřŵ�ŚƷƽ�ƴƃƾ�ŻŚſ�ƶƳǇƽ�Ưƾ�Ŷƴƴĩ��řƿ�ŚƷŹƺŞƳŻ�Ʋ�źƏ�Żř�ŜƬƛřƿ�ƲŤƃřŵ�Ƣ

Ż�ŻŹŵ�ƹŵƿĪųŚƃźƾ��ŻŹŵƽ�Ż�Żř�ƶĩƿěř�ŻŹŵ�Śţ�ĨųŚƃ�ƵźƠů�źǀƄĩ�ƩŚƯƺŤƀǀŢſř�ƵŶƃ�ƵŶ����Śſ�ŻřƿŚƷŹƺŞƳŻ�źƽ�Ƶŵźĭ�ŚưŤƯ�ƱŚƄƟřƿƯ�żƾ�ŶƳƺƃ����žƴūAndrena�ƲŤƟźĭ�źŝ�Źŵ�Śŝ��
�ŵƹŶůçååå�īŹżŝ��ƶƳƺĭ�źţƿŚƷŹƺŞƳŻ�žƴū�Ʋƽ�Ƶŵźĭ�Ư�ƱŚƄƟřƾ�ŶƃŚŝ��Əƾ�ƶƳƺưƳ�ĭǀźƽ�ŚƷƾƿ�ƩŚſ�Źŵ�ƶĩ�ŚƷƽ�æèîè��ƹæèîé��ƵźƄů�Źƺţ�Żř�ƵŵŚƠŤſř�Śŝ�ĭǀźƽ�ƹŹƽ�ĭǀ��ƱŚºƷŚ
ƪĭ�ƗřŹŻ�Źřŵƾ�ƛ�ƹǀƗřŹŻ�źƾ�Ż�ƹŵ��ŢƟźĭ�šŹƺƇ�ƱŚĭźĭ�ƱŚŤſźƸƃ�ƞƬŤŴƯ�ƢƏŚƴƯƿŶū�žƴūźƿ�ŶAndrena (Parandrena)��ƹAndrena (Lepidandrena)�řźŝƽ�

ř�ƱƺƟƿŚſŚƴƃ�ŵŹƺƯ�Ʊřźƾƿ�ř��ƶĩ�ŢƟźĭ�ŹřźƣƿŻ�Ʋƿžƴūź�Ƴŵ�Źŵ�ŚƷǀţźţ�ƶŝ�ƭřŶĩ�źƷ�Śǀ�ƪƯŚƃ�Ŝæè��ƹæí�Ư�ƶƳƺĭƾ�ŶƳƺƃ��Ƈƺƈų�ƶƬưū�Żřǀ�šŚĥƺƫƺƟŹƺƯ�ƮƸƯƿř�ĨƿŻ�Ʋƿ�žƴūź
Ư�ŚƷƾ�Ż�ŵŹřƺƯ�ƶŝ�Ʊřƺţƿŵźĩ�ƵŹŚƃř�ź���

Parandrena��ǈĩƿƄŴŝ�Ʊŵƺŝ�ŵŹŻ��ĬƳŹŵŹŻ�ŽƺŘĜƾ�ůŚƳ�ŻřǀƺƏ��ŹǇƺĩř�řŹŚě�ƶƿſřŵ�ƹ�ƪƾ�ƵŹřƹŹō�Ʊŵƺŝ�ŚƷƽ�ŚſƺƬĭ�ƲŤƃřŵ�ƹ�ǇŚŝƽ�ƵŚţƺĩ���
Lepidandrena��Ƭųřŵ�ŮƐſƾ�Śě�ƱřŹƽ�řŹřŵ�ŜƤƗƽ�ŵŹƿƠƾ�řŹřŵ��ŹŚų�Żřƽ�ƿŹŚĩ�Ĩƿ�Śƴƿ�ŚĭŶƯōźŝƾ�ƺƣƽ�Ƭųřŵ�ŮƐſ�Źŵƾ�Śě�ƱřŹƽ�ŚƷƺƯ�Śŝ�ƵřźưƷ�ŜƤƗƽ�ƮĩřźŤƯ�ƹ�źŝŻ� 
Ż�ƵřźưƷ�ƶŝ�ƶƳƺĭ�ƹŵƿžƴūź�ŚƷƿŻ�ŭźƃ�ƶŝ�ƱŚƄƿ�źřźŝƽ�ƫƹřǀř�Żř�ŹŚŝ�ƲƿƯ�ƁŹřżĭ�Ʊřźƾ�ŶƳƺƃ���

 
1- Andrena (Lepidandrena) curvungula (Thomson) 
2- Andrena (Parandrena) sericata (Imhoff)  

 
Two new subgenera recoerds of the genus Andrena (Hymenoptera: Andrenidae) from Iran 
 
Allahverdi, S., A. Nadimi and A. Afshari 

Department of Plant Protection, Faculty of Plant Production, Gorgan University of Agricultural Sciences and Natural 
Resources, Gorgan, Iran, Safoora.Allahverdi@gmail.com*. 
 

The bees are the most important pollinating factor for pollination of flower plants.The Andrenidae is a large family of 
over 2900 described species, are solitary, ground-nesting bees. These bees have two subantennal sutures extending from each 
antennal socket down to the epistomal suture. The bees of the genus Andrena with about 2000 species, is the largest genus 
among bee genera. During several sampling by sweep net from various cultivated and non-cultivated flowering plants at 
different localities in Gorgan County from 2014 to 2015, we identified two new records of subgenera including Andrena 
(Parandrena) and Andrena (Lepidandrena) for Iranian bee fauna so that these two subgenra are consisting 13 and 18 species 
in the world, respectively. Some of morphological taxonomic characters of these subgenera are as follows: 
Parandrena: clypeus yellow, paraocular area seldom yellow, mandibles long and sickle-shaped and glossa short. 
Lepidandrena: innerside of hind femur with a row of thorn-like projection and also with strong carina and dense bristles. 
Two new records species and subgenera for Iranian bee fauna are presented as follows: 
 
1- Andrena (Lepidandrena) curvungula (Thomson) 
2- Andrena (Parandrena) sericata (Imhoff)  
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ƫƹřǀ�ƁŹřżĭ�Ʋ(Hymymenoptera: Ichneumonidae: Poemeniinae) Poemenia notate�ř�Żřƿ�Ʊřź��
��

Ưř�ŽŚŞƗǀźƽæƬƗ��ƾ�ŞƫŚƏ�źƜƇřƾæ�ƱŚƀůř��ƳŚƄųŹƾç ưů�ƹǀūŚů�ŚƋŹŶƾ�źŞƴƣæ���
ƵźƄů�Ƶƹźĭ�ſŚƴƃƾ�ŻŹƹŚƄĩƽŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽŝźţ�ƵŚĮƄƳřŵ��ǀ��ƱřźƸţ��ŽŹŶƯ�Ţabas.amiri@modares.ac.ir�ç���ƵźºƄů�Ƶƹźĭ��ºſŚƴƃƾ��ŻŹƹŚºƄĩƽ��ƵŶĪºƄƳřŵ��

ŻŹƹŚƄĩƽƪŝřŻ�ƵŚĮƄƳřŵ�� 

��
�ƵŵřƺƳŚųIchneumonidae��Śŝèî�ŻƿźŤĭŹżŝ�ƵŵřƺƳŚųźƿ���ŗŚºƄƛ�ƩŚºŝ�ƶŤºſřŹ�Źŵ�ƵŵřƺƳŚų�Ʋǀ�Ţºſř�ƱŚ��ƤŰţ�Źŵ�ºǀ�źºƋŚů�Ƣ��ƶºƳƺưƳ��Źřŵźºŝƽ�����ƫŚºƯ�ƶºƬţ�Żř�ƵŵŚƠŤºſř�Śºŝǀż��Źŵ

ƩŚſ�ŚƷƽæèîå��ŚţæèîçƱŚŤſř�Źŵ�ŚƷƽ��ƱŚĭżƯźƷ�ƹ�ŽŹŚƟŶƃ�ƭŚŬƳř��ŝ�ŹŵǀƶƳƺưƳ�Ʋ�ŚƷƽ�Źƹō�Ɩưūƽ�ŻřŹŚě�ŹƺŞƳŻ��ƵŶƃƿŗƺŤǀ�Ŷ1859) (Holmgren,Poemenia notate ��
Ż�ŻřƿƵŵřƺƳŚųźPoemeniinae ŝ�Źŵ��ǀƶƳƺưƳ�Ʋ�ŚƷƽ�ĩřŻ�ƶƤƐƴƯǀ�Ʋ�ƱŚĭżƯźƷ�ƱŚŤſř��ŚſŚƴƃƾƿ�řźŝ�ƹƽ�ƫƹřǀř�Żř�ŹŚŝ�ƲƿƯ�ƁŹřżĭ�Ʊřźƾ��ŵƺºƃ��Żƿ��ƵŵřƺƳŚºųźPoemeniinae�

Şƣ�ƶſ�Żř�ƪĪƄŤƯǀ��ƶƬææ��ƹ�žƴūíí�Ƈƺţ�ƶƳƺĭǀƯ�ƵŶƃ�ƞƾ�ŶƃŚŝ��ŚƌƗřƽ�řƿŻ�Ʋƿř�ƵŵřƺƳŚųźƿŶƿŝƺǀŻřŹŚě�ƹ�ŢƳƺƿŗƺŤǀūŹŚų�Ŷƾ����ŹřƺºŴŝƺģ�šřźºƄů�ºƯƾ��ŶƴºƃŚŝ��ƹƿ�ºĭĦƾ��ŚºƷƽ�
ĥƺƫƺƟźƯƿƣřźŤƟř�Ĩƾ�ƶƳƺĭ�notata P.�Żř�ŶƴţŹŚŞƗ��ǇŚŝ�ƵŹřƹŹōƽ�řŹřŵƽ�Śě�ƶƳřŶƳŵ�ƶĩ�ƶƳřŶƳŵ�ƹŵǀƿƴƾ��ŢſǇŚŝ�ƶƳřŶƳŵ�Żř�źţŶƴƬŝ�Ƭĩ�ƉźƗǀ�Ƶŵƺŝ�Ʊō�ƩƺƏ�źŝřźŝ�ƹŵ�ŽƺŘĜ�řŹřŵƽ�
ŚƷŹŚųƽ�ƵŶƴĩřźě�Ĩģƺĩ�ƹ�ƹŹƽ�Śě�ơŚſƽ��ƹ�ƺƬūŵƺūƹ�ƭŶƗ��ƩŚŞĭŹ3r-m�ƺƬū�ƩŚŝ�Źŵ��řƿřŹřŵ�ƶƳƺĭ�Ʋƽ�ſƹ�ŹŚƄŤƳřǀ�ƶƤƐƴƯ�Źŵ�ƖHolarctic�ŻřŹŚě�ƹ�ƵŵƺŝƿŗƺŤ�ºǀ��ƶºƳƺĭ�ƹŵ�Ŷ
�ŹƺŞƳŻPassaloecus eremite���ƹPassaloecus corniger��ƵŵřƺƳŚų�ŻřSphecidae�Ưƾ�ŶƃŚŝ��ƶƳƺưƳ�ƀĪƬĩ�Źŵ�ŚƷǀƵźƄů�Ƶƹźĭ�Ʊƺ�ſŚƴƃƾ�ŻŹƹŚƄĩƽ�ŝźţ�ƵŚĮƄƳřŵǀ�Ţ

ƶĮƳ�ŽŹŶƯ�Źřŵƽ�Ưƾ�ŶƳƺƃ���
��

First report of Poemenia notate (Hymymenoptera: Ichneumonidae: Poemeniinae)�from Iran 
 
Amiri, A.1, A. A. Talebi1, E. Rakhshani2 and H. Hajiqanbar1 
1.Department of Entomology, Faculty of Agriculture, Tarbiat Modares University, Tehran, abas.amiri@modares.ac.ir 
2.Department of Entomology, Faculty of Agriculture, Zabol University 
 

The family Ichneumonidae with 39 subfamilies is the largest family of the order Hymenoptera. In this research, the 
specimens were collected from Fars and Hormozgan provinces during 2011 to 2013, using Malaise traps. Among the 
collected species, Poemenia notate (Holmgren, 1859) from the subfamily Poemeniinae, among the samples of Zakin region 
(Hormozgan Province) was identified and for the first time recorded from Iran. Poemeniinae includes 3 tribes, 11 genera and 
88 described species. Members of this subfamily are idiobiont ectoparasitoids of the immature stages of wood-boring insects. 
The morphological diagnostic characteristics of P. notata are as follow: mandible with two apical teeth, the lower teeth is 
longer than upper, clypeus about twice as wide as its height, fore tibia with scattered small spines and the absence of 3r-m 
vein in front wings. This species is a common and widespread in Holarctic region. It is considered as parasitoid of two 
sphecid wasp species Passaloecus eremite and Passaloecus corniger. The specimens are deposited in the Collection of 
Department of Entomology, Tarbiat Modares University. 
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Ư�ƵřźưƷ�ƪƯŚĪţǀƱŚŝż��żưƷƿƹ�ƹ�ŢƀƿĭĦƾ�ŚƷƽ�ƫƺĪƬƯƾ�źŤĩŚŝƽ�ŚƷƽ�żưƷƿŹřƺƳ�Ʋſ�Źŵ�Ţƀƽ�źŤģƿ�ƱŚ Graphosoma 

lineatum (Hemiptera: Pentatomidae)��
 
ƘƳǀƯźĩ�ƶưƾ�ŹƺěŵŚŝōźƸƯ�ŶưŰƯ��ƽ�ƹ�ƿŰŤƟ�śƺƤƘƾ�Źƺě��

ƵźƄů�Ƶƹźĭ�ſŚƴƃƾ�ŻŹƹŚƄĩƽŝźţ�ƵŚĮƄƳřŵ��ǀř��ƱřźƸţ��ŽŹŶƯ�ŢƿƱřź��
��

Ż�ŵřŶƘţƿŵŚƽ�Ʋſ�Żř�řŹřŵ�ŚƷƽ�żưƷƿŢƀ�ŚƷƽ�źŤĩŚŝƿŚƾƿ�ƫƺƬſ�Ʊƹźŝƾ�Ưƾ�ĩ�Źŵ�ƶĩ�ŶƴƃŚŝǀƶƀ�ŚƷƾƿ�ŚƌƟ�Żř�řŶū�ƹ�ŹƺƈŰƯ�ǈƯŚĩƽ�Ƭųřŵƾ�Ư�ƵŶƘƯ�ƝřźƏř�Źŵ�ƵŶƘƯǀƳŚƾ��Źřźƣ
ŶƳŹřŵ��řƿżưƷ�ƲƿŢƀ�ŵƺưƗ�šŹƺƇ�ƶŝ�ŚƷƽ�Ư�ƪƤŤƴƯ�ŶƘŝ�ƪƀƳ�ƶŝƾ�ŶƳƺƃ��ƤŰţǀŻ�ŵřŶƘţ�ƶĩ�Ţſř�Ƶŵźĩ�ŢŝŚŧ�šŚƤƿŵŚƽ�ř�ŻřƿżưƷ�ƲƿŢƀ�řżƟř�Źŵ�ŚƷƿŹŚĭŻŚſ�Ƃƽ�Ư�ƵźƄůǀ�ƱŚŝż

ŶƳŹřŵ�ƂƤƳ��ř�ŹŵƿſŹźŝ�ƶŝ�ƂƷƹĦě�Ʋƾ�ƹƿĭĦƾ�ŚƷƽ ƫƺĪƬƯƾ�Ɵ�ƹǀŤƳĥƺƬǀĪƾ�źŤĩŚŝƽ�ŚƷƽ�ƱƹŹŵ�żưƷƿŹřƺƳ�Ʋſ�Źŵ�Ţƀƽ�źŤģƿƱŚ��Linnaeus.�Graphosoma lineatum��
Ŷƃ�ƶŤųřŵźě��řźŝƽ�ŚſŚƴƃƾƿ�Śţ�ƹǀƿżưƷ�Źƺƌů�ŶƿƯ�ƵŶƘƯ�Źŵ�ŢƀǀƳŚƾ�řƿ�ũřźŴŤſř��Ʋſ�Ʋ DNA�ŻřƯ�ƵŶƘƯ�ƭŹŚƸģ�ƂŴŝǀƳŚƾ�ĭŹƺě�ƞƬŤŴƯ�ƪůřźƯ�ƹ�ƚƫŚŝ�ƵźƄůƾ��šŹƺƇ

ŸěƿŢƟź��žĜſPCR �řźě�Żř�ƵŵŚƠŤſř�ŚŝƿŚƷźưƽ�Ʊĥ�ƶŝ�ƍƺŝźƯ�ŚƷƽ�16srRNA��ƹgroEL�Ŷƃ�ƭŚŬƳř��Ʊĥ 16srRNA Ʊĥ�ƶƬưū�Żř�ŚƷƽ�ƛǀź�Ŷĩ��ŢºƔƟŚŰƯ�ƹ�ƵŶƳƺƃ���ƵŶºƃ
Ưƾ�ŚſŚƴƃ�ǇƺưƘƯ�ƹ�ŶƃŚŝƾƿ�żưƷƿŢƀ�Śě�źŝ�ŚƷƿř�ƶƿƯ�šŹƺƇ�Ʊĥ�Ʋƾ�ĭǀŵź���ƱĥgroEL�řźŝƽ�Śţǀƿŝ�ŶǀŚū�źŤƄƿƟ�ƵŚĮǀŤƳĥƺƬǀĪƾ�żưƷƿŶƃ�ƵŵŚƠŤſř�Ţƀ��ƭŚŬƳřPCR �Ƙţ�ƹǀǀ�Ʋ

ƫřƺţƾ�Ʊĥ�ŚƷƽ�żưƷ�Źƺƌů�źƔƳ�ŵŹƺƯƿƯ�ƵŶƘƯ�ƭŹŚƸģ�ƂŴŝ�Źŵ�řŹ�ŢƀǀƳŚƾ�řƿƴĤưƷ�ƹ�ŵźĩ�šŚŞŧř�Ʋſ�Ʋǀř�ƶĩ�Ŷƃ�ƆŴƄƯ�ƲƿźŤĩŚŝ�Ʋƽ�ŚƷƽ�żưƷƿ����Ƶƹźºĭ�ƶºŝ�ƢºƬƘŤƯ�Ţƀ
Gammaproteobacteria�ƀŝ�ŢƷŚŞƃ�ƹ�ŶƴŤƀƷǀŹŚƽ�źŤĩŚŝ�Śŝƽ�ŚƷƽ��žƴūPantoea�ŵŹřŵ.�Ư�šřŶƷŚƄƯǀƳƹźŤĪƫř�ęƺĪſƹźĪƾ�ŹƺƳ�ƹƽ�ĩ�ƶĩ�ŵřŵ�ƱŚƄƳǀƶƀ�ŚƷƽ��ǈƯŚĩ

Ư�ƵŶƘƯ�ƭŹŚƸģ�ƂŴŝ�ƝřźƏř�Źŵ�ŹƺƈŰƯǀƳŚƾ�ƹŚů�ƶĩ�ƶŤƃřŵ�Źƺƌůƽ�ƀŝ�ŵřŶƘţǀŻ�ŹŚƿŵŚƽ�źŤĩŚŝƽ�ƯǀƶƬ�řƽ�ŵ�Śŝ�ƪĪƃƿƫƺƬſ�ƵŹřƺƾ�ƬŰţǀƯ�ƶŤƟŹ�ƪƾ��ũřźŴŤſř�ŶƴƃŚŝDNA��Żř
ř�Źƺƌů�ƮŴţƿżưƷ�ƲƿŚţ�ƹ�Ƶŵźĩ�šŚŞŧř�Ʊō�Źŵ�řŹ�ŢƀǀƿŶƽ�ŵƺưƗ�ƩŚƤŤƳřźŝƽ�żưƷƿƪƀƳ�ƶŝ�Ţƀ��ŵƺŝ�ŶƘŝ��ƫŚƳōǀż�ŚƷƽ�ƟǀƳĥƺƬƾ�ƭźƳ�Żř�ƵŵŚƠŤſř�Śŝ��ŹřżƟřMEGA6��ƹŵ�ŽŚſřźŝ�ƹ

�ƩŶƯmaximum likelihood��ƹneighbor-joining�Ŷƃ�ƭŚŬƳř��řƿƫŚƳō�Ʋǀ���ř�ƶºĩ�ŵřŵ�ƱŚºƄƳ�ŚºƷż�ºƿżưƷ�Ʋƿ���Śºſ�Śºŝ�ƹ�ŢºƀƿżưƷ�źƿ�Ţºƀ��ŚºƷƽ���Ʋºſ�Źŵ�ŵƺºūƺƯ��ŚºƷƽ�
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Ŷƃ�ƮſŹ��ƫŚƳōǀż�ŚƷƽco-evolutionary �ŚƴŞƯ�źŝƽ�ŢųŹŵ�ŚƷƽ�ƟǀƳĥƺƬƾ�Ư�ƵŶƃ�ƮſŹǀżưƷ�ƹ�ƱŚŝżƿ�ƩŶƯ�Śŝ�Ţƀneighbor-joining�ƭźƳ�Żř�ƵŵŚƠŤſř�Śŝ�ƹ��ŹřżƟřTreeMap�
Ŷƃ�ƭŚŬƳř��ŚŤƳƿƯ�ƵřźưƷ�ƪƯŚĪţ�ƩŚưŤůř�ƪƇŚů�ŪǀżưƷ�Śŝ�ƱŚŝżƿƏ�Źŵ�řŹ�Ţƀƾ�ĩŚţ�ƹ�ŵźĩ�ƆŴƄƯ�ƱŚƯŻǀŶƽ�ŵƺưƗ�ƩŚƤŤƳř�źŝƽ�żưƷƿƯ�Ţƀƾ��ŶºƃŚŝ����Ư�ƵřźºưƷ�ƪºƯŚĪţ�ºǀ�ƱŚ

ƯǀƱŚŝż�żưƷƿƴĤưƷ�ƹ�ŢƀǀŵƺưƗ�ƩŚƤŤƳř�Ʋƽ�ƪƀƳ�ƶŝ�Ʊō�ŚƷƽ�ƳǇƺƏ�ƍŚŞţŹř�Żř�ƱŚƄƳ�ŶƘŝƾ�ř�šŶƯƿƲ�Ə�Źŵ�ƹŵƾ�ŵŹřŵ�ƪƯŚĪţ�ƱŚƯŻ��ƶƳƺĭ�řŻƾƿ�Ư�ƵřźưƷǀƯ�ƱŚǀżưƷ�ƱŚŝżƿ�Ţƀ
Ưƾ�ƱŚƄƳ�ŶƳřƺţ�ưƷř�ƵŶƴƷŵǀř�ŢƿźŤĩŚŝ�Ʋƽ�ĭŶƳŻ�Źŵƾ�ƯǀŶƃŚŝ�ƱŚŝż��Ư�ƵźƄů��ƉƺƗ�Źŵǀźĩ�ƱŚŝżƿřźŝ�ŵƺų�ƱŶŝ�Źŵ�řŹ�ŚƷ�ŢĜƽ�řƿżưƷ�Ʋƿ�ƪƀƳ�ƶŝ�řŹ�Ʊō�ƹ�Ţſř�ƵŵŹƹō�ŵƺūƺŝ�Ţƀ

Ư�ƪƤŤƴƯ�ŶƘŝƾ�Ŷƴĩ���
 
Host-symbiont co-speciation and molecular characterization of gut symbiotic bacteria in Striped 
Shield Bug, Graphosoma lineatum (Hemiptera: Pentatomidae) 
 
Karamipour, N., M. Mehrabadi and Y. Fathipour 
Department of Entomology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran 
 

Many true bugs harbor extracellularly bacterial symbiont in their midgut crypts, which are completely separated from the 
midgut main tract. These endosymbionts are vertically transmitted through host generations, due to increasing of their host 
fitness. This study investigates molecular characterization and phylogeny of bacterial endosymbionts in striped shield bug, 
Graphosoma lineatum Linnaeus.�(Hemiptera: Pentatomidae). For symbiont detection, DNA was extracted from fourth midgut 
region of adults and different nymphal stages. In addition to universal primer of 16srRNA conserved gene, groEL protein 
coding gene was used for further confirmation of the result of phylogenetic placement and detection of symbiotic bacteria. 
Our results showed that this bacterium is consistently present in the V4 midgut region of G. lineatum. Light microscopy and 
Transmission electron microscopy observations revealed that a large number of rod-shape bacterial cells are harbored in the 
crypts of V4 midgut region which are morphologically uniform with reduced cell wall. Crypts were enclosed from gut lumen 
thereby maintaining the symbiont in the isolated cryptic cavities. DNA extraction from the eggs showed presence of 
symbiont on the egg surface that revealed vertical transmission of symbiont through host generation. Phylogenetic analysis 
was performed based on 16srRNA and groEL genes. The maximum likelihood and neighbor�joining were inferred using 
MEGA6 software.�This result showed that G. lineatum endosymbiont belongs to distinct lineages of the 
Gammaproteobacteria and is closely related to caeca associated symbiont found in other stinkbug families such as 
Scutelleridae. Co-evolutionary analysis was also performed based on the host and symbiont neighbor-joining trees and the 
history of host-symbiont association was investigated using TreeMap program. Moreover, it revealed host�symbiont co-
divergence and also confirmed vertical transmission of symbiont to offsprings. Host-symbiont co-speciation and vertical 
transmission indicate stable and close host-symbiont associations over evolutionary time. Together, our results suggest that 
the bacterial endosymbionts have co-evolved with the host insect and might play important biological functions in the host 
insects. In turn, the insect host has developed crypts to accommodate the symbionts and ensure their vertical transmission to 
progeny. 
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ƫƹřǀ�ƦƄĜƃ�ƁŹřżĭ�ƲIcerya aegyptiaca (Hemiptera: Coccoidea: Monophlebidae)�ř�ŹŵƿƱřź 
��

ƭŶƤƯ�ƶƯƺƈƘƯÎŶƸƯ��ƽ�ŶƴƠſřƿŹŚƽç�ƬƯ�ƹǀƹźƀų�ƶŰƽè��
æ��ƤŰţ�ƂººŴŝǀƵŵŹ�šŚººƤ�ŝŶººƴƽ�ƤŰţ�ƶººƀſƺƯ��šřźººƄůǀĭ�šŚººƤººǀƵŚ�Īººƃżěƾ�Ťººƀě�ơƹŶƴººƇ��ŹƺººƄĩƾ�æéêé�ƱřźººƸţ��æîèîêř��ººƿƱřź��moghadam@iripp.ir��

moghaddamm2002@yahoo.com�ç� ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽƸƃ�ƵŚĮƄƳřŵ��ǀŻřƺƷř��Ʊřźưģ�Ŷ��è� ƤŰţ�żĩźƯǀŻŹƹŚƄĩ�šŚƤƽ���ƱŚŤƀģƺƬŝ�ƁŻƺƯō�ƹ
ř��ŹŚƸŝŚģƿƱřź��

��
�žƴū�ƦƄĜƃIcerya��ƪƯŚƃÐÒ�Ţſř�ƱŚƸū�Źŵ�ƶƳƺĭ ��ƶƧƦƄĜƃ�ƭŚƳ�ŢŰţ�ŚƷƽ�ţƺƬƟƾ�ţƺƬƟ�źƷŚƓ�źƏŚų�ƶŝƾ�Ƨ�ƪƨƃǀƯ�ƶŤųŚƴƃ�ƮŴţ�ƶƀƾ�ŵƺƃ��ƫƹřǀ�ƶŤųŚƴƃ�ƶƳƺĭ�Ʋ

ř�Żř�ƵŶƃƿř�Źŵ�žƴū�Ʋƿ�ƱřźMaskell I. purchasi�ŢſřƶƳƺĭ�� Douglas aegyptiaca Icerya �ŝǀźŤƄƿ�ƲĭŵźŤƀĭƾ�ƳŚƸūƾ�ĭ�ƹǀƯ�ƱŚƷŚǀŝ�ƱŚŝżǀŹŚưƄƽ�ŵŹřŵ��řƿ�Ʋ
řźŝ�ƶƳƺĭƽ�ƫƹřǀř�Żř�ŹŚŝ�ƲƿƯ�ƁŹřżĭ�Ʊřźƾ�ŵƺƃ���ƶƳƺĭI. aegyptiaca�ƹ�Ŷƃ�ƁŹřżĭ�źƈƯ�Żř�řŶŤŝř�ř�ŻřƿƲ��ƭŚƳ�ŢŰţ�ƹŹEgyptian Icerya�Ư�ƶŤųŚƴƃƾ�ŵƺƃ���ƮūŚƸƯ�ƦƄĜƃ

I. aegyptiaca�ſƹ�ƂƴƧřźěǀƘƾ�ƟřźƜū�ƢƏŚƴƯ�ŹŵǀŚƽ�Australasian��Afrotropical��Oriental���ƹPalaearctic�ř�ƹ�ŵŹřŵƿŚƷŻźƯ�Żř�ǇŚưŤůř�ƦƄĜƃ�Ʋƽ��śƺƴū
ƣźƃƾ�ř�ƶŝƿŢſř�ƵŶƃ�ŵŹřƹ�Ʊřź��Əǀř�šŹŚƀų�ƶƬƇřƹ�šŚƃŹřżĭ�ƢƿƹŹ�ƶŞƳř�źŝ�ƵƹǈƗ�ƶƳƺĭ�Ʋƽ�ĭǀƀƯźĭ�ƱŚƷŚǀźƽ�ŵƿŢſř�Ƶŵƺŝ�ƶƔůǈƯ�ƪŝŚƣ�ƶƤƐƴƯ�Źŵ�źĮ���
ƶƳƺưƳ�ŚƷƽ�ƶƘƫŚƐƯ�ŵŹƺƯ� Ñ��ſ�ƱŚŤºſř��ƚƫŚŝ�ƵŵŚƯǀ��ƱŚŤºƀ��ƹŹ��ŹŚºƸŝŚģ��ƱŚŤºƀģƺƬŝ�ƹƽ�ĭ�ºǀƯ�ƵŚǀ��ƱŚºŝżMangifera indica (Anacardiaceae)��13. Dec., 2013��

N25˚34´57.8½ E60˚05½59.5½Ɩưū���Źƹōƽ�ƭ�ƵŶƴƴĩ��ƹźƀųƽ���
ƇƺƈųǀŴƄţ�šŚǀƈƾ:�żƯźƣ�ƵŵŚƯ�ƵźƄů�ƱŶŝ�ŬƳŹŚƳƾƦųŚƃ���ſ�ŚƷŚě�ƹ�ŚƷǀƭƺƯ�Śŝ�ƱŶŝ�ƹ��ƵŚ�ŚƷƽ�Ơſǀƃƺě�ŶǀƃŚů��Ţſř�ƵŶƃ�ƵŶǀƃƺě�ƱŶŝ�ƶǀƵŶ�ƶŤƃŹ�Śŝ�ŚƷƽ�ƀƧřƹƾ���ŶºƴƬŝ

ƠſǀƧ�ƶŝ�ƶƧ��ĬƳŹ�ŶǀƯ�řŹ�šƺƬƟ�źƷŚƓ�ƮŴţ�ƶƀƾ�ŶƷŵ���I. aegyptiaca�řŹřŵƽ�ƀƠƴţ�ƶƳŻƹŹ�ŢƠū�ƹŵƾ�ưƨƃƾƫŚů�Źŵ��ƾ��ƶƧI. purchasi���ºƀƠƴţ�ƶºƳŻƹŹ�ŢƠū�ƶſ�Śŝƾ�
ưƨƃƾ�Ţſř� 

 
First record of Icerya aegyptiaca (Hemiptera: Coccoidea: Monophlebidae) from Iran 
 
Moghaddam, M.1, M. Esfandiari2 and M. Khosravi3 

1.Insect Taxonomy Research Department, Iranian Institute Research of Plant Protection, P.O. Box 1454, Tehran 19395, 
IRAN, moghadam@iripp.ir, moghaddamm2002@yahoo.com 2.Department of Plant Protection, College of Agriculture, 
Shahid Chamran University of Ahvaz, Ahvaz, IRAN, 3. Balouchestan Agricultural Research and Education Center, 
Chabahar, IRAN  
 

The genus Icerya includes about 35 species in the world that are commonly known as fluted scales because of the fluted 
appearance of the ovisac. The first known species in Iran is I. purchasi Maskell. The species I. aegyptiaca has the most 
distribution in the world and also with numerous host plants. At present this species is recorded for the first time from Iran. It 
is commonly known as Egyptian Icerya, because of it is original description from Egypt. I. aegyptiaca is so common and so 
widely distributed in Afrotropical, Australasian, Oriental and Palaearctic, and probably is imported from the south-east 
borders. According of reports, this monophlebid scale is caused considerable damage on Mangifera indica (Anacardiaceae) 
and tropical fruit trees in Chahbahar.  
Material examined: 4 adult females, Sistan & Balouchestan Province, Chahbahar, on Mangifera indica (Anacardiaceae), 13. 
Dec., 2013, N25˚34´57.8½ E60˚05½59.5½, Collector. M. Khosravi.  
Diagnostic characters: Body of adult female in life orange-red, antennae and legs black, covered in white was, the margin 
with a fringe of elongate waxy processes, covering the ovisac to give a fluted appearance. I. aegyptiaca have 2 pairs 
abdominal spiracles, while I. purchasi with 3 pairs abdominal spiracles. 
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ſŹźŝƾ�ƫŚưūřƾ��ƵŵřƺƳŚųCossidae (Lepidoptera: Cossoidea)�ř�ŹŵƿƱřź��
��

ƫŚƗ�ƲƬƷƾ�ƵŚƴěÎ�ƹ��ƲƯƹŹƿƞƫƺƧŚÏ���
Î��ƤŰţ�ƶƀſŒƯǀĭ�šŚƤǀƵŚ�ƨƃżěƾ�ƤŰţ�ƱŚƯŻŚſ��ŹƺƄƧǀƹźţ�ƹ�ƁŻƺƯō��šŚƤƿŻŹƹŚƄƧ�Ūƽř��ƱřźƸţ��ƿƱřź��alipanah@iripp.ir�Ï��ř�ƵŚĮƄƳřŵƿŚŤƫō�ŢƫŚƾƿĭ�ƙŚŝ��ǀƵŚ�ſŚƴƃƾ�

ſ�śƺƴūǀźŞƽƴƫ��ǀ�ŚƴÓÎ��ÓÒÓÍÑÖ�RF��ſƹŹ��ƩƺŗŚƳŹŚŝǀƶ 

��
ƵŵřƺƳŚų��Cossidae�ŝ�Śŝǀ�Żř�Ƃîìå�ƶƳƺĭ��ƶŤųŚƴƃ��ƵŶƃ��Żřæêæ���žƴūƿƨƾ�ƵŵřƺƳŚų�ŢƠƷ�Żř��ƵŵřƺƳŚųǇŚŝ��Cossoidea�ƶƳƺĭ�ƹ�ƵŶƃ�śƺƀŰƯ�ŚƷƽ��ƭŚưţ�Źŵ�Ʊō�ƶŝ�ƢƬƘŤƯ

ůřƺƳƾ�ƳŵǀŶƳŹřŵ�ŹŚƄŤƳř�Ś��řƿųźŝ�ƵŵřƺƳŚų�Ʋƾ��ŻřƮƸƯ�źţƿƲ�ŻŹƹŚƄƧ�šŚƟōƽ�Śū�ŵƺų�Źŵ�řŹƽ�ŝ�ƹ�ƵŵřŵǀŚƌƗř�źŤƄƽ��Ʊō�ƶŝ�ŚƴŨŤſřƽ�ŻƿƵŵřƺƳŚųź��Ratardinae��Ŝƃ�ƩŚƘƟ�ŶƳř��ƫƹřǀ�Ʋ
ř�ƁŹřżĭƿƵŵřƺƳŚų�Ʋ�ř�Żřƿ�ƩŚſ�ƶŝ�Ʊřźæíìë�ƯŻŚŝƾ�ŵŵźĭ��ƩŚſ�Ʊō�Źŵ�ƶƧChristoph�ƶƳƺĭ��Cossus cossus L.�ŵźƧ�ƁŹřżĭ�ŵƹźƷŚƃ�ƶƤƐƴƯ�Żř�řŹ� ��ŵƹŶů�źƋŚů�ƩŚů�Źŵ

ìí��ƹ�ƶƳƺĭæê�Żƿ�Żř�ƶƳƺĭźçë�ř�Żř�žƴūƿŢſř�ƵŶƃ�ƁŹřżĭ�Ʊřź��ƤŰţ�ŹŵǀƶƳƺưƳ��źƋŚů�Ƣ�ŚƷƽ�ř�ƶŝ�ƢƬƘŤƯƿƏ�ƶƧ�ƵŵřƺƳŚų�Ʋƾ�ŝǀ�Żř�Ƃìå�Żř�ƶŤƃŸĭ�ƩŚſ�Ţưƀƣ�ŚƷƽ��ƞƬŤŴƯ
řƿƖưū�Ʊřź�Źƹōƽ�ƶƗƺưŬƯ�Źŵ�ƹ�ƽ�ƩŚŝ�Ʀƫƺě�ƵŻƺƯ�ƱřŹřŵ��ŚƷ�šřźƄůƿƯ�ƦǀřŻźƿƶĮƳ�žƳŚ�Źřŵƽ�Ưƾ���ŶƳƺƃŵŹƺƯ�ſŹźŝƾ���ƹ�ŢºƟźĭ�Źřźƣëæ���ƹ�ƶºƳƺĭæê�Żƿ��Żř�ƶºƳƺĭźçè���žƴºū

ŚſŚƴƃƾƿ�ř�Żř�ƶƧ�ŶƳŶƃƿƯ�ƲǀƶƳƺĭ�ƶƳ��ƱŚ��Kotchevnik durelli Yakovlev, 2004��ƱŚŤſř��ŚºƷƽ�ŚŝŹŷōƿ��ƣźºƃ�ƱŚºŬƾ��ºŝźƛ�ƹƾ���Deserticossus campicola 

(Eversmann, 1854)��ŚŝŹŷō�ƱŚŤſřƿƣźƃ�ƱŚŬƾ���Cossulus mollis (Christoph, 1887)��ƱŚŤſř�ŚƷƽ��ƫŚưºƃ�ƱŚſřźųƾ��ƺºƋŹ�ƹƽ���Dyspessa artemis 

Yakovlev, 2008��ƱŚŤſř�ŚƷƽ�ƱŚƸƠƇř�ƹ�ŽŹŚƟ��ƱŚŤſźƫ��ƱŚŤſŵźƧ��ƱŚŤſŻƺų���D. blonda Yakovlev, 2008��ƱŚŤſř�ŚƷƽ�ŚŝŹŷōƿ��ºŝźƛ�ƱŚºŬƾ��ŽŹŚºƟ�ƹ���D. 

stroehlei Yakovlev, 2008��ŚŝŹŷō�ƱŚŤſřƿŝźƛ�ƱŚŬƾ���D. tsvetaevi Yakovlev, 2008��ƱŚŤſř�ŚƷƽ�ƵŚƄƳŚƯźƧ�ƹ�ƱŚŤſźƫ���D. wiltshirei Daniel, 1938�
�ƱŚŤſř�ŚƷƽ�ĮƸƧ��ƱŚŤſźƫ��ƱŚŤſŵźƧ��ƵŚƄƳŚƯźƧǀƺƬƿƺŝ�ƹ�ƶƿżƧźƯ��Ŷưůřźƽ�ƱŚƸƠƇř�ƹ���ƹPhragmataecia turkmenbashi Yakovlev, 2008���ƱŚŤºƀƬĭ�ƱŚŤſř���

řźŝƽ�ƫƹřǀƲ�ř�Żř�ŹŚŝƿƯ�ƁŹřżĭ�Ʊřźƾ�ŶƳƺƃ��ƶŝ�řƿƲ�ţźţǀŜƶƳƺĭ�ƲŤƟźĭ�źƔƳ�Źŵ�Śŝ���žƴū�ƹ�ŚƷ�ŚƷƾƿ�ř�Żř�ľǈŞƣ�ƶƧƿƶƳƺĭ�ƪƧ�ŵřŶƘţ��ƵŶƃ�ƁŹřżĭ�Ʊřź�ŚƷƽ�řƿř�Źŵ�ƵŵřƺƳŚų�Ʋƿ�ƶŝ�Ʊřźíì�
�Żř�ƶƳƺĭçë�Ư�žƴūƾ�ƺŝ�ƶƳƺĭ�Ūƴě�ƶƧ�ŶſŹƯƾ�řƿŶƴŤƀƷ�Ʊřź����

��
A synopsis of the family Cossidae (Lepidoptera: Cossoidea) of Iran 
 
Alipanah, H.1 and R. Yakovlev2 

1.Iranian Research Institute of Plant Protection (IRIPP), Agricultural Research, Education and Extension Organization 
(AREEO), Tehran, Iran, alipanah@iripp.ir 2.Altai State University, South Siberian Botanical Garden, Lenina 61, RF-
656049, Barnaul, Russia 
 

The Cossidae, with up to 970 known species out of 151 genera, considered as one of the seven families of the Cossoidea, 
distributed all around the world. This family includes some of the most important agricultural pests. Most of its members 
(except the Ratardinae) are nocturnal. The first record of the family from Iran goes back to 1876, when Cossus cossus L. was 
reported by Christoph from Shahrud. Presently, as far as 78 species and 15 subspecies out of 26 genera are known from Iran. 
In the present study, the Iranian Cossidae material collected within the last 70 years preserved in the Lepidoptera collection 
of the Hayk Mirzayans Insect Museum were examined. As a result, 61 species and 15 subspecies in 23 genera were 
identified; of which, nine species viz., Kotchevnik durelli Yakovlev, 2004 (Azarbaijan-e Sharghi and Gharbi Provinces), 
Deserticossus campicola (Eversmann, 1854) (Azarbaijan-e Sharghi Province), Cossulus mollis (Christoph, 1887) (Khorasan-
e Shomali and Razavi Provinces), Dyspessa artemis Yakovlev, 2008 (Khuzestan, Kordestan, Lorestan, Fars and Esfahan 
Provinces), D. blonda Yakovlev, 2008 (Azarbaijan-e Gharbi and Fars Provinces), D. stroehlei Yakovlev, 2008 (Azarbaijan-e 
Gharbi Province), D. tsvetaevi Yakovlev, 2008 (Lorestan and Kermanshah Provinces), D. wiltshirei Daniel, 1938 
(Kermanshah, Kordestan, Lorestan, Kohgiluyeh va Boyerahmad, Markazi and Esfahan Provinces,), Phragmataecia 
turkmenbashi Yakovlev, 2008 (Golestan Province) are newly reported from Iran. Therefore, the total number of species 
reported from Iran reaches to 87 species belonging to 26 genera; out of which, five are endemic species. 
� � 
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ƫƹřǀ�ƵŵřƺƳŚų�Ʋſ�ƶƳƺĭ�ƶſ�Żř�ƁŹřżĭ�ƲReduviidae�ř�ŹŵƿƱřź��
��

źƨƃ�űźƷŚƯƽ�ƷŵĦƯƾæƬƗ��ǀŻřźƟřźſ�ŵřźưƽç�ĥ�ƹƿŹŚĮŤſŹ�Žƺƴæ��
æ��ƵźƄů�Ƶƹźĭ�ſŚƴƃƾƯǈſř�ŵřŻō�ƵŚĮƄƳřŵ��ƾř��ƱŚƴưſ��ŹŚƀƯźĭ�Ŷůřƹ��ƿ��Ʊřźç��ƂŴŝ�ƤŰţǀƵŵŹ�šŚƤ�Ŷƴŝƽ�ƶƀſƺƯ��šřźƄů��ƤŰţǀĭ�šŚƤǀƵŚ�ƨƃżěƾ�ř��ŹƺƄƧƿƱřź 

��
ƵŵřƺƳŚų��Reduviidae�ƯƹŵǀƲſ�īŹżŝ�ƵŵřƺƳŚų�Ʋ�ŚƷƽ�ŻƿƶŤſřŹź�ƽ�Heteroptera��Śŝçê�ŻƿƯ�ƵŵřƺƳŚųźƾ�ŶƴƃŚŝ��źŨƧřƿƲſ�Ţ�ŚƷƽ�řƿŚſ�źĭŹŚƨƃ�ƵŵřƺƳŚų�ƲƿŚěŶƴŝ�źƿ��ƱŚ
ŚěŹřżƷ�ƶƬưūŻřƿƶģŹƺƯ��ƱŚ�ŹƺƯ��ŚƷƿšƺŞƨƴƗ�ƹ�ƶƳŚ��ŚƷųźŝ�ƹ�ŶƴŤƀƷƾ�ƵźƸƯ�Ʊƺų�Żř�ŸƜţ�ƱřŹřŵƿƯ�ƶƾ�ŶƴƴƧ��ſŹźŝ�Źŵƾ�ƯƺƳƺƀƧŚţǀƶƳƺưƳ�Ʀ�ŚƷƽ�ř�Żř�ŵƺūƺƯƿ�ƵŻƺƯ�Źŵ�ƵŵřƺƳŚų�Ʋ
ŚƷ�šřźƄůƿƯ�ƦǀřŻźƿƶƳƺĭ�ƶſ��žƳŚ��ŶūƿŻ�ƹŵ�Żř�ŶƿƵŵřƺƳŚųź��Reduviinae��ƹStenipodinae�řźŝƽ�Ʋſ�ƱƺƟ�ŚƷƽ�řƿŚſŚƴƃ�Ʊřźƾƿ�ŶƳŶƃ��ŻƿƵŵřƺƳŚųź��Reduviinae�ŝ�ƶ

�ƶƐſřƹƩƺƬſ�ŚƷƽ�ŵƿƳ�Źŵ�ƩŚĪƀǀƮ�ƶſ�ƶŬƴě��ƁƺĜƫŚŝ�Ŷƴŝƽ�ŵƺūƹ�ƹFossula sponogiosa �ŚƷŚě�Źŵƽ�ƺƬūƾƿ�Ư�ƹǀƳŚƾ�Ư�ƶŤųŚƴƃƾ�ŶƳƺƃ��ƶƳƺĭ�źŨƧř�ŚƷƽ�řƿŻ�Ʋƿ�ƵŵřƺƳŚųź
Śſ� ƹ� šřźƄů� źĭŹŚĪƃ� ƹ� ŶƴƫŚƘƟ� ŜƃƿŚěŶƴŝ� źƿƯ� ƱŚƾ�ŶƴƃŚŝ� �ƶƳƺĭ��Holotrichius rotundatus Stål, 1874�Ż� ŻřƿƵŵřƺƳŚųź��Reduviinae��ƹŵ� ƹ

ƶƳƺĭ�Oncocephalus trichocnemis Horváth, 1911 �� ƹOncocephalus asiranus Miller, 1954�Ż� ŻřƿƵŵřƺƳŚųź��Stenopodinae�řźŝƽ�ƫƹřǀ�Żř� ŹŚŝ�Ʋ
řƿƯ�ƁŹřżĭ�Ʊřźƾ�ŶƳƺƃ� ƶƳƺĭ�ŚƷƽ�Żƿ�ƵŵřƺƳŚų�źStenopodinae��řŹřŵƽ��Ūƴě�ƩƺƬſƿƘƬƋ�Ƃƃ�Śƾ�ůŚƳ�ŹŵǀŹƺĩ�ƶƿƳ�ƭƺǀ�ƮŚŝřƹŹō�ƹ�ŶƴŤƀƷ�ƁƺĜƫŚƷ�ƵŹƽ�ŵ�ŭƺƋƹ�ƶŝ�ǇŚŝƿ�ƵŶ
Ưƾ�ŶƳƺƃ��ŚƷŶƴŝƽ�ŶěƿŚƷźƯƺƫĥǈƟ�ƹ�ƪƀƽ�Ż�Źŵ�ƹ�ƵŶƃ�Ʈų�źſ�ŜƤƗ�Ţưſ�ƶŝ�ĨųŚƃƿƯ�Źřźƣ�ęŚĪſř�Ŷƴŝ�źƾ�ĭǀŶƳź��ƶƳƺĭ�ŚƷƽ�řƿŻ�ƲƿƹŹ�ƹ�īźŝ�ħŚƃŚų�Źŵ�ŜƬƛř�ƵŵřƺƳŚųźƽ�

�ħŚųƿƯ�ŢƟŚƾ�ŶƳƺƃ��ŚſŚƴƃƾƿ�ƶƳƺưƳ�Śţ�ŵŹƺƯ�ŚƷǀƿĩŹ�ƵŻƺƯ�Żř�ŢƫƺƯ�ŹƺƀƟƹźě�Ŷǀ�ƶƀƳřźƟ�ŹƺƄĩ�ƲŢƟźĭ�Źřźƣ���
 

Three new records of assassin bugs (Hem.: Reduviidae) from Iran 
 
Shokry Mozhdehi, M.1, A. Sarafrazi2 and J. Rastegar1 
1.Department of Entomology, Garmsar Branch, Islamic Azad University, Semnan, Iran, 2.Insect Taxonomy Research 
Department, Iranian Research Institute of Plant Protection, Tehran, Iran 
 

Reduviidae (Assassin bugs) containing 25 subfamilies is the second largest family of the hemipteran suborder 
Heteroptera (True bugs). The great majority of the bugs prey on other arthropods� including, millipedes, termites, ants and 
spiders, in addition to vertebrate blood feeding.�In a taxonomic survey of Reduviids deposited in the Hayk Mirzayan Insect 
Museum, three new species belong to two subfamilies Reduviinae and Stenopodinae were identified. Reduviines are 
identified by of a discal cell in hemelytron, 3-segmented tarsi and also presence of fossula spongiosa on fore and middle legs. 
Most species of this subfamily are nocturnal and predators on insects and other arthropods. The species Holotrichius 
rotundatus Stål, 1874 from subfamily Reduviinae and two species of Oncocephalus trichocnemis Horváth, 1911 and 
Oncocephalus asiranus Miller, 1954� from Stenopodinae� are new records for Iran. Stenopodinae are characterized by a 
pentagonal or hexagonal cell in the corium, prominent mandibular plates and the pedicel and falgellomeres of the antennae 
are often folded backwards under the scape. These are mostly found in leaf litters or soil. The identification was confirmed by 
Prof. Moulet from Museum Requien, France. 
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Ŷū�ƁŹřżĭƿƬưŴƯ�ŹƺŞƳŻ�ƶƳƺĭ�ƶſ�Ŷƾ�(Hymenoptera: Apidae)�ř�ŻřƿƱřź��
��

ƬƗǀŵźƠƴƯ�ŚƋźÎŻŹŵƺĭ�ƵŹŚƸŝ��ƽÏ�ě�ƹǀŢƳƺưſřŹ�źÐ��

Î��ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽ�ŞƏ�ƖŝŚƴƯ�ƵŶĪƄƷƹĦě�ƹǀƘƾ�ŰƯ�ƹǀŻ�Ǝƿ�ƵŚĮƄƳřŵ��Ţƀƿ��ũƺſŚalirezamonfared1@yahoo.com�Ï��ĭ�ƵƹźĭǀƵŚ�Īƃżěƾ��
ŻŹƹŚƄĩ�ƵŶĪƄƳřŵƽ�ƵŚĮƄƳřŵ��ƿ��ũƺſŚÐ��ŚƯŻōƿſŚƴƃŹƺƳŚū�ƵŚĮƄƾĦƬŝ��žƳŚƯ��žƳŚƯ�ƵŚĮƄƳřŵ��ƿĨ.��

 

ŚƷŹƺŞƳŻƽ�ƬưŴƯƾ Żř žƴūBombus �ƵŵřƺƳŚų�ƶŝ�ƢƬƘŤƯ���Apidae���ƵŵřƺƳŚųǇŚŝ�ƹ ApoideaŶƴŤƀƷ��Ƴŵ�ŹŵǀŚţ�Ś���ƱƺƴĩÏÒÍ�ř�Żř�ƶƳƺĭƿŚſŚƴƃ�ŚƷŹƺŞƳŻ�Ʋƾƿ�Ţſř�ƵŶƃ��
řƿƲ ŚƷŹƺŞƳŻ Źŵ ƢƏŚƴƯ �ƞƬŤŴƯƳŵǀƳŚŤƀƷƺĩ�ƢƏŚƴƯ�ƶƬưū�Żř�Śƾ�řƿĭŶƳŻ�Ʊřźƾ Ưƾ�Ŷƴƴĩ ƹ ƶŝ ƱřƺƴƗ Ƶŵźĭ�ƱŚƄƟř�ŚƷƽ ƮƸƯ ĭǀƱŚƷŚ Źŵ řźƃƿŞƏ�ƎǀƘƾ ƹ �ƶºƳŚŴƬĭ�řƽ��ƶŤųŚƴºƃ 

Ưƾ�ŶƳƺƃ��Ə�Źŵƾ�ųř�ƩŚſ�ƵŵǀƜţ�źǀǀţřźƾ�ſ�ŹŵǀŶƴŝ�ƵŵŹ�ƮŤƀƽ�řƿŢſř�ƵŵŚŤƟř�ơŚƠţř�ŚƷŹƺŞƳŻ�Ʋ��Ż�ŵřŶƘţ�ƶƬưū�Żřƿžƴūź�ŚƷƽ�řƿ�ƶŝ�ŚƷŹƺŞƳŻ�ƲÎÒ�ŻƿŶƘţ�žƴūźƿ�ƹ�Ţſř�ƵŶƃ�ƪ
ųźŝƾ�ƶƳƺĭ��ƱřƺƴƗ�ŢŰţ�ƹ�ƵŶƃ�ƶŤųŚƴƃ�ƝŵřźŤƯ�ŚƷƿƟźƘƯ�ƶƳƺĭ�Ĩƾ�ƵŶƃ�ŶƳř��Ə�Źŵƾ�ƩŚſ�ŚƷƽ�ÎÐÕÕ��ŚţÎÐÖÑ�Źřŵźŝ�ƶƳƺưƳ�Śŝƽ�ŚƷƽ�ƫŚſǀř�ƞƬŤŴƯ�ƢƏŚƴƯ�Żř�ƶƳŚƿ�ƢƏŚƴƯ�Ʊřź
ŝǀźŤƄƽ�ĭŶƳŻ�ƪŰƯ�Żřƾ�řƿř�Źŵ�ŚƷŹƺŞƳŻ�ƲƿŶƃ�ƆŴƄƯ�Ʊřź��řƿƱŚŤſř�Żř�ƢƏŚƴƯ�Ʋ�ŚƷƽ�ĮƸĩǀƺƬƿƺŝƹ�ƶƿ�Ŷưůřź�ſ��ƱŚĩŚĩƾ�ŢŴſ��ŽŹŚƟ���ĜſǀŢƀŝźſ�ƹ�ƱřŶ��ƩŚŰƯ�ŹŚƸģ��

ŤŴŝǀŹŚƽ��ƃ�ƶưƄģǀƬƗ�Ųǀů�ŚŝŚŝ��ƱŚŴǀƱŚſŹŚƟ��ŹŶ�ƯƹŹř��ǀ�ƶ�ſǀŚƳřƺƬ��ŵƺŝ��ƴĤưƷǀř�Źŵ�ƲƿŹřŵźŝ�ƶƳƺưƳ�Ʋƽ�ƀŝ�ŚƷǀŹŚƽ�ŢſŚĩ�Żř�ŚƷƽ�ƶƳƺĭ�ƶŝ�ƍƺŝźƯ�ŚƷƽ�Ƴ�ƞƬŤŴƯǀưĪţ�żǀ�ƪ
ř�ƱŚƄƟř�Ƶŵźĭ�šřźƄů�ƵŻƺƯ�Źŵ�Ʊƺƴĩř�ƶĩ�Ŷƃƿĩ�ƵŶĪƄƳřŵ�Źŵ�ƱřźŻŹƹŚƄƽ��ƵŚĮƄƳřŵƿŹřŶƸĮƳ�ũƺſŚƽ�Ưƾ�ŶƳƺƃ��ƶƳƺưƳ�ŚƷƽ�ƁŹřżĭ�ŚƷƽ�Ŷūƿě�Ǝſƺţ�Ŷǀ�ŢƳƺưſřŹ�ź�Pierre 

Rasmont��ŚƯŻō�ŹŵƿſŚƴƃ�ŹƺƳŚū�ƵŚĮƄƾ��žƳŚƯ�ƵŚĮƄƳřŵ�Mons��ĦƬŝƿŐţ�ĨǀƿŚƸƳ�Ŷƾƿ�ŵźĭƿŶ���ŚºƷ�ƁŹřżĭƽ�Ŷū�ºƿ�ƪƯŚºƃ�Ŷ B. (Melanobombus) sichelii ��B. 

(Psithyrus) rupestris�ƹ�B. (Thoracobombus) velox�ŶƳŵƺŝ���Ʃƹř�ƶƳƺĭB. (Ml.) sichelii��ƱŚŤſř�Żř�ŚƷƽ��ƱřźƸţ�ŵƿżƿƲ��ƱŚŤƀƬĭ������Ƶƺºĩ�ƵŚºƃ��ƱŚºĭźĭ���
ŝŵŹřǀ�ƪ�Ɨźſ��ŽŹřƺƫō��ƱǈŞſǀŗƺƯ��Ʋǀƪ��ƹżƣ�ƹƿ�Ʋ�ǈĩ�ƮƬƘƯƿħŹƹ��ƶ��Ɩưū�Źƹōƽ�Ŷƃ���ƭƹŵ�ƶƳƺĭB. (Ps.) rupestris��ƱŚŤſř�Żř��ƹżƣƿ�Ʋ�ǈĩ�ƮƬƘƯ�ºƿħŹƹ��ƶ����ƶºƳƺĭ�ƹ

��ƭƺſB. (Th.) velox��ƱŚŤſř�Żř�ŚƷƽ��ŻźŞƫř�ř��Ʋŝźưĩ��ŽƺƫŚģ�ƵŵŚūƿŚĪƬ�ƹżƣ��ƿ�Ʋ�ǈĩ�ƮƬƘƯƿħŹƹ��ƶ��Źƹō�Ɩưūƽ�ŶƳŶƃ���źųō�Śŝ�ƢŝŚƐƯƿ���Źŵ�ƶºŤƟźĭ�ƭŚºŬƳř�šŚůǈƇř�Ʋ
ƵŵŹ�Ŷƴŝƽ�řƿƲ���Źƺƌů�ƱƺƴĩŚţ��ŚƷŹƺŞƳŻÐÑ��Żř�ƶƳƺĭÎÎ�ŻƿŚƷŹƺŞƳŻ�Żř�žƴūźƽ�ƬưŴƯƾ�ř�ŹŵƿŐţ�ƱřźǀƿƯ�Ŷƾ�ŵŵźĭ��ŚƸƳ�ŢſźƸƟƾƿ�řƿŻ�ŭźƃ�ƶŝ�ŚƷŹƺŞƳŻ�Ʋƿ�Ţºſř�ź����ƶºƳƺĭB. 

(Mendacibombus) handlirschianus�ƶƳƺĭ�Żř�ƶĩ�ŚƷƽ�ř�ƩŚưƃ�Żř�ľŚƟźƇ�ƹ�Ƶŵƺŝ�ŹŵŚƳƿ�ƩŚſ�Źŵ�ƹ�ƱřźÎÖÐÕ�ƶƳƺưƳ�Źŵ�ŵƺŝ�ƵŶƃ�ƁŹřżĭ�Źřŵźŝƽ�ŚƷƽ�ųřǀ�ƢƏŚƴƯ�Żř�ź
ŗƺƯǀƃ��ŽŹřƺƫō��ƪǀſŹŵ�Ʊřƹźƾ�Ƶƺĩ�ƶƴƯřŵ�ƹ�ŚƷƽ�źƀĩƽ�ŝŵŹř�ƱŚŤſř�ŹŵǀƖưū�ƪ�Źƹōƽ�ŵźĭƿŶ���

Bombus �� Bombus) terrestris, B. ��� Bombus) lucorum�, B. �� Bombus) Cryptarum,�B. (Cullumanobombus) cullumanus, B. (Kallobombus) soroeensis, B. 
(Megabombus) argillaceus, B. (Megabombus) hortorum, B. (Megabombus) portchinsky, B. (Melanobombus) incertus, B. (Melanobombus) alagesianus 
(keriensis), B. (Melanobombus) sichelii (new record), B. (Mendacibombus) handlirschianus, B. (Psithyrus) bohemicus, B. (Psithyrus) maxillosus, B. 
(Psithyrus) quadricolor, B. (Psithyrus) sylvestris, B. (Psithyrus) vestalis, B. (Psithyrus) rupestris (new record), B. (Pyrobombus) haematurus, B. 
(Sibiricobombus) niveatus, B. (Sibiricobombus) sulfureus, B. (Subterraneobombus) fragrans, B. (Subterraneobombus) subterraneus, B. 
(Subterraneobombus) melanurus, B. (Thoracobombus) humilis, B. (Thoracobombus) pascuorum, B. (Thoracobombus) ruderarius, B. 
(Thoracobombus) sylvarum, B. (Thoracobombus) zonatus , B. (Thoracobombus) persicus, B. (Thoracobombus) laesus, B. (Thoracobombus) 
armeniacus, B. (Thoracobombus) mesomelas, B. (Thoracobombus) velox (new record). 

Three new records of Bumblebee species (Hymenoptera: Apidae) from Iran 
Monfared, A.1, B. Goodarzi2 and P. Rasmont3 
1.Dept. of Plant protection, Faculty of Agriculture�& Environmental and Natural Resources Researches Institute of Yasouj 
University, Yasouj Iran,�alirezamonfared1@yahoo.com 2.Dept. of Plant Protection, Faculty of Agriculture, Yasouj 
University, Yasouj, Iran, 3.Université de Mons, Laboratoire de zoologie, place du parc 20, B-7000 Mons (Belgium) 
 

Bumblebees (genus Bombus) belong to family Apidae�and superfamily Apoidea. The world bumblebee fauna consists of 
approximately 250 known species. These bees live in different parts of the world such�as mountainous parts of Iran and they 
are known as important pollinators of natural and greenhouse plants. During lately decade, there have been some 
modifications in classification of these bees such as justifying in number of subgenera to 15 subgenera and some species 
names known as synonyms and called as one species name. During years 2008 to 2015 by sampling from various regions of 
Iran, more localities of living area of these bees determined. These regions were in provinces of Kohgiluyeh & Boyer Ahmad 
(Kakan, Sisakht), Fars (Sepidan, Sarbast), Chaharmahal & Bakhtiari (Cheshmeh Shaykhalikhan, Baba Haidar, Farsan) and 
West Azarbaydjan (Urmia, Silvana). Also in these samplings most of casts of various species were completed which now 
deposited in Iranian Pollinator Insects Museum, in faculty of Agriculture of Yasouj University. Confirmations of species of 
new records for Iranian bumblebees carried out by Pierre Rasmont in Laboratory of Zoology of Mons University, Belgium. 
New records were B. (Melanobombus) sichelii�ˬB. (Psithyrus) rupestris�and�B. (Thoracobombus) velox. The first species, B. 
(Ml.) sichelli, was collected from Tehran (Dizin), Golestan (Gorgan, Shah kuh), Ardabil (Sabalan, Alvares, Sarein, Moeil), 
Ghazvin (Moalem kellayeh, Verk). The second species, B. (Ps.) rupestris, was collected from Ghazvin (Moalem kellayeh, 
Verk), and the third one, B. (Th.) velox, collected from Alborz (Chalous road, Kamarbon, Ileka), Ghazvin (Moalem kellayeh, 
Verk). According to the last changing in taxonomy of bumblebees by now existence of 34 species and 11 subgenera in Iran 
are confirmed. Final list of these bees is as bellows. Furthermore, specimens of B. (Mendacibombus) handlirschianus which 
is a rare species and only had been recorded from north of Iran by Skorikov in 1938 were collected from Ardabil Province 
(Moeil, Alvares, Shirvandarrehci, and Kasra mountains). 
 Bombus �� Bombus) terrestris, B. ��� Bombus) lucorum�, B. �� Bombus) Cryptarum,�B. (Cullumanobombus) cullumanus, B. (Kallobombus) soroeensis, B. 
(Megabombus) argillaceus, B. (Megabombus) hortorum, B. (Megabombus) portchinsky, B. (Melanobombus) incertus, B. (Melanobombus) alagesianus 
(keriensis), B. (Melanobombus) sichelii (new record), B. (Mendacibombus) handlirschianus, B. (Psithyrus) bohemicus, B. (Psithyrus) maxillosus, B. 
(Psithyrus) quadricolor, B. (Psithyrus) sylvestris, B. (Psithyrus) vestalis, B. (Psithyrus) rupestris (new record), B. (Pyrobombus) haematurus, B. 
(Sibiricobombus) niveatus, B. (Sibiricobombus) sulfureus, B. (Subterraneobombus) fragrans, B. (Subterraneobombus) subterraneus, B. 
(Subterraneobombus) melanurus, B. (Thoracobombus) humilis, B. (Thoracobombus) pascuorum, B. (Thoracobombus) ruderarius, B. 
(Thoracobombus) sylvarum, B. (Thoracobombus) zonatus , B. (Thoracobombus) persicus, B. (Thoracobombus) laesus, B. (Thoracobombus) 
armeniacus, B. (Thoracobombus) mesomelas, B. (Thoracobombus) velox (new record). 
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ſŹźŝƾ�Ɯţǀǀ�šřź�ƪĪƃ�Źŵ�ƩŚŝŚƷŹƺŞƳŻ�Żř�ƶƳƺĭ�Ūƴěƽ�)(Hymenoptera: Megachilidae Latreille�Megachile��Żř
ŽŹŚƟ�ƱŚŤſř��

��
ŻźƯǈƟ�ƭřźƸƃƽÎŞů�ŵřżƸŝ��ǀŜ�ŹƺěÎƘſ�ŶưŰƯ��ǀơŶƈƯ�ŶÎ�ƬƗ�ƹǀŵźƠƴƯ�ŚƋźÏ��

Î���ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽƸƃ�ƵŚĮƄƳřŵ��ǀ�ŻřƺƷř�Ʊřźưģ�ŶÏ���ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽ�ƵŚĮƄƳřŵ��ƿũƺſŚ��
��

ř�ŹŵƿƜţ�ƶƘƫŚƐƯ�Ʋǀǀžƴū�Źŵ�ƩŚŝ�ƪĪƃ�šřź�Latreille�Megachile�Ź�Żř�ƵŵŚƠŤſř�Śŝ�ŽŹŚƟ�ƱŚŤſř�ŹŵƿŢŴ�Ŭƴſƾ�ſŶƴƷƾ�ſŹźŝƾ�Ŷƃ���Żř�ƵŵŚƠŤſř�ŚŝÎÒ����ħŹŚƯŶƴƫ
Ƶŵřŵ�ŚƷƽ�řźŝ�ƩŚŝ�ƪĪƃ�ƶŝ�ƍƺŝźƯƽ�ŚƤƯƿƶƀ��ƶƳƺĭ�Ūƴě�Megachile farinosaSmith, 1853���ŵřŶƘţÎÍ���Megachile albisecta(Klug, 1817)���ŵřŶƘţÎÖ��� �

Megachile minutissima Radoszkowski, 1876��� ŵřŶƘţÎÎ�� �Megachile leachella Curtis, 1828��� ŵřŶƘţÎÎ��ƹMegachile picicornis 

Morawitz, 1853���� ŵřŶƘţÎÓ� ��Ŷƃ� ƮƷřźƟ� �ŚƷ� Ƶŵřŵƽ�ƬŰţ� Żř�žě� ƪƇŚůǀ� Żř� ƵŵŚƠŤſř� Śŝ� �ŢſřźƧƹźě� ƪżŬţƿƜŤưƸǀŚƷźƽ�ƳƺƳŚĩǀĨ��CVA��żŬţƿŴƄţ� ƖŝŚţ� ƶǀ�Ɔ
�DFA��ƹżŬţƿƶ�ƶƃƺų�řƽ���ƁƹŹUPGMA��ſŹźŝƾ�ŶƳŶƃ�ŚŤƳ�ŽŚſř�źŝƿ�Żř�ƵŶƯō�ŢſŶŝ�ŪŚƷ�Ţƀţƽ�żŬţƿƜŤƯ�Ŷƴģ�ƶǀ�Ƶź�MANOVA�ƴƘƯ�šƹŚƠţƾ�Źřŵƽ�ŝǀ�ƪƨƃ�Ʋ

ƩŚŝ�ƶƳƺĭ�ŚƷ�Ŷƃ�ƵŶƷŚƄƯ��ÍÍÎ�Í�P��ŚŤƳƿżŬţ�Ţƀţ�Ūƿ�ƶƿƜŤƯ�Ĩǀ�Ƶź�ANOVA��ƴƘƯ�šƹŚƠţƾ��ƵŻřŶƳř�Źŵ�Źřŵƽ�ŝ�ƩŚŝ�ƎſƺŤƯǀ�ŵřŶƳ�ƱŚƄƳ�ŚƷ�ƶƳƺĭ�Ʋ�ÍÍÎ�Í�P���żŬţƿ�ƶ
ƜŤƯǀŚƷźƽ�ƳƺƳŚĩǀƹŹ�źŝ�Ĩƽ�ŚƷ�ƶƳƺĭ�ŵřźƟř��ƩŚŝ�ƪĪƃƽ�ŚƷ�Ƶƹźĭ�Źŵ�řŹ�ƞƬŤŴƯƽ�ŵřŵ�Źřźƣ�řżŬƯ��żŬţƿř�ƶƃƺų�ƶƽ�ŚƷ�ƶƳƺĭƽ�M. albisecta��ƹM. picicornis��Źŵ�řŹ
ƿƶƳƺĭ�ƹ�ƶųŚƃ�Ĩ�ŚƷƽ�M. leachella�ƹ�ƶƳƺĭM. minutissima��Źŵ�řŹƿƫŚů�Źŵ�ŵřŵ�Źřźƣ�ƶųŚƃ�Ĩƾ��ƶƳƺĭM. farinose�ŢƟźĭ�Źřźƣ�řżŬƯ�ƶųŚƃ�Źŵ��ŚŤƳ�ŽŚſř�źŝƿ�Ū
řƿƯ�ƶƘƫŚƐƯ�Ʋƾ�Ƈƺƈų�Żř�ƵŵŚƠŤſř�ƶĩ�ŵƺưƳ�ƵŹŚƃř�ƱřƺţǀƯ�ƩŚŝ�šŚƾ�řźŝ�ŶƳřƺţƽ�Śưţƿŝ�żǀ�ƲƶƳƺĭ�ŚƷƽ�Megachile�ŵƹŹ�ŹŚĪŝ���

 
Wing shape variationsstudy in five species of Megachile Latreille (Hymenoptera: Megachilidae) 
from Fars province 
 
Falamarzi, Sh.1, B. Habibpour1, M. S. Mossadegh1 and A. Monfared2 
1.Department of Plant Protection, College of Agriculture, ShahidChamran University of Ahvaz, 2.Department of Plant 
Protection, Faculty of Agriculture, Yasouj University 
 

In this study, wing shape changes in the genus MegachileLatreille collected from Fars province, Iran were investigated 
using geometric morphometrics. 15 landmarks generated shape data for comparison of five species (Megachile 
farinosaSmith, 1853 (n=10),Megachile albisecta(Klug, 1817) (n=19), Megachile minutissima Radoszkowski (n=11), 1876, 
Megachile leachella Curtis (n=11), 1828 and Megachile picicornisMorawitz, 1853 (n=16)).Landmark data after generalized 
procrustes analysis were analyzed using CVA, DFA and Cluster Analysis (UPGMA). The results of MANOVA showed 
significant differences of the shape of wing among the species (P<0.001).According to ANOVA, no significant difference in 
wing centroid size was found among species (P<0.001). The canonical variate analysis for the wing shape showed that 
individuals clustered into distinct groups in the morphospace according to each species.The UPGMA cluster analyses 
clustered M. albisectawith M. picicornis and M. leachellawith M. minutissimain the same branch, while M. farinosaoccupied 
a separate clade. According to the results of this studyit could be stated that the use of wing traits could be utilized for 
Megachile species discrimination. 
� � 
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ħŻƹŶƄƠĩ�ƶƘƫŚƐƯ�ŚƷƽ�ƹŹƽ�ŚƌƟ�Źŵ�ƹźſ�ƹ�ũŚĩ�ƱŚŤųŹŵƽ�źƸƃ�żŞſƽ��ŶƸºƄƯ�ƱŚŤſźƸƃ����ºƟźƘƯ�ƵřźºưƷ�ƶºŝƾ���ƶºƳƺĭ
ŜƫŚƛ��

��
ƯǀůƺƴǀŹŶƽ�ŤƫǀŹŚŞƽƀŰƯǈƛ��ǀũƹźƯ�Ʋ�ƹ�ƀůǀƣŵŚƇ�Ʋƾ�ƤƯŚƳƾ��

ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽſƹŵźƟ�ƵŚĮƄƳřŵ��ƾ��ŶƸƄƯ�Minooheidari1@gmail.com��
��

ƱƺƟ ŻƹŶƄƠĩ�ħ��ŚƷƽ ƱŚŤųŹŵ ũŚĩ ƹ ƹźſ ƱŚŤſźƸƃ ŶƸƄƯ Źŵ ƩŚſ��ŚƷƽ�ÎÐÖÐ�ƹÎÐÖÑ�ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ���ŵřŶƘţÖ�ħŻƹŶƄƠĩ�ƶƳƺĭ ƢƬƘŤƯ ƶŝ Ó žƴū ŚſŚƴƃƾƿ 

Ŷƃ� ƶƳƺưƳ�Ƭĩ�Ĩưĩ�ƶŝ�ŚƷǀŶ�ŚƷƽ źŞŤƘƯ ƵŵŚƠŤſř�Śŝ�ƹ Żř šŚƈŴƄƯ źƷŚƓƽ ƹ źƄţƿŮ ƳĥǀƫŚŤǀŚƽ šřźƄů ŚſŚƴƃƾƿ ŶƳŶƃ��ŚſŚƴƃƾƿ�Śţ�ƶŝ�ŚƷǀƿźŤĩŵ�ŶGuy Hanley ��ƵŚĮƄƳřŵŻř
Minot State�źƯō�ŹƺƄĩƿſŹ�ŚĪǀŶ��ƳřƹřźƟ�ƶƘƫŚƐƯƾ�ƘưūǀƶƳƺĭ�Ţ��ŢƠƷ�ħŻƹŶƄƠĩ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŚƷ�ƶƐƤƳ�řƽ�Cocciniella septempunctata ��ƳřƹřźƟ�ƲŤƃřŵ�ŚŝƾÑÐ��

ƹŹƽ��ƹ�ũŚĩ�ƱŚŤųŹŵÔ�ÑÎ��ƹŹƽ�źţǇŚŝ�ƹźſ�ƱŚŤųŹŵƿƘưū�Ʈĩřźţ�Ʋǀ�Ţſ�ƆųŚƃ�ƲŤƟźĭ�źƔƳ�Źŵ�Śŝ�ƹ�Ţƃřŵ�řŹǀ�Ŷºƃ�ƶŤųŚƴƃ�ŜƫŚƛ�ƶƳƺĭ�ƱřƺƴƗ�ƶŝ�ƱƺƀĜư����ŚºƷ�ƶºƳƺưƳƽ�
ŚſŚƴƃƾƿ Ż�ŭźƃ�ƶŝ�ƵŶƃƿŹŵ�ź ƀĪƬĩǀƱƺ šřźƄů Ƶƹźĭ ĭǀĪƃżě�ƵŚƾ ƵŚĮƄƳřŵ ſƹŵźƟƾ�ŶƸƄƯ ƶĮƳ��Źřŵƽ Ưƾ�ŶƳƺƃ���

��
Coccinella septempunctata Linnaeus,1758, Parexochomus nigromaculatus Goeze, 1777, Clitostethus arcuatus Rossi, 1794, 
Oenopia oncina Olivier, 1808, Chilocorus bipustulatus Linnaeus 1758, Adalia tetraspolita Hope, 1831, Oenopia conglobata 
Linnaeus, 1758, Hippodamia variagata Goeze, 1777, Coccinella undecimpunctata Linnaeus, 1758. 
 
Study of the Ladybirds (Col: Coccinellidae) on pine and cypress trees of the urban green space 
of Mashhad district with the introduction of dominant species 
 
Heidari Latibari, M.1, Gh. Moravvej and H. Sadeghi Nameghi 
Dept. of Plant Protection, Faculty of Agriculture, Ferdowsi University of Mashhad, Mashhad, Iran, 
Minooheidari1@gmail.com 
 

Ladybird fauna of the pine and cypress trees in Mashhad district was studied during 2014 and 2015. Nine species 
belonging to 6 genera were detected. The specimens were identified using the available keys and morphological features of 
body and genitalia, Identification of species were confirmed by Dr Guy Hanley from university of Minot State, USA. The 
results of population density showed that the seven spot ladybird, Cocciniella septempunctata with the frequency of 43% on 
pine trees and 41.7% on cypress trees had the highest abundance and Considering Simpson index, regarded as dominant 
species. The identified species are deposited at Insect Collection, Dept. of Plant Protection of Ferdowsi University of 
Mashhad. The species areas below: 

 
Coccinella septempunctata Linnaeus, 1758, Exochomus nigromaculatus Goeze, 1777, Clitostethus arcuatus Rossi, 1794, 
Oenopia oncina Olivier, 1808, Chilocorus bipustulatus Linnaeus 1758, Adalia tetraspolita Hope, 1831, Oenopia conglobata 
Linnaeus, 1758, Hippodamia variagata Goeze, 1777, Coccinella undecimpunctata Linnaeus, 1758. 
� � 
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ƟźƘƯƾLatridius perminutus (Coleoptera, Latridiidae) �řźŝƽ�ƫƹřǀƲ�ř�Żř�ŹŚŝƿƹŹ�Żř�Ʊřźƽ����ŹŚŞĪºƄų�šǇƺºƈŰƯ
ƵŶƃ�ŹŚŞƳř��

��
ƷǀƵŵřŻźƇŚƳ�řƺÎƶĩƹŹ�ĬƳŚĮƠƫƹ��Ï�ƹ�źƟƿƃŵŹř�ŚŞǀźÐ��
Î��ƤŰţ�ƂŴŝǀŶƴŝ�ƵŵŹ�šŚƤƽ�ƤŰţ�ƶƀſƺƯ��šřźƄůǀĭ�šŚƤǀƵŚ�Īƃżěƾ�ř��ƱřźƸţ��ŹƺƄĩƿƱřź��h_naserzadeh@yahoo.com��Ï��ųǀźƴŝř�ƱƺƟ�ƱŚŝŚ���ƵŹŚưƃ��űŚŝ�Ʋƃř

ÒÓÒÓÔƹ�įƹƺƳ��ƿ�Ŷ�ƱŚưƫō��wolfgang@wruecker.de��Ð��ƤŰţ�ƂŴŝǀ��ºſŚƴƃŹƺƳŚū�šŚºƤƾ��ŻŹƹŚºƄƧƽ�ƤŰţ�ƶºƀſƺƯ��ǀ�ĭ�šŚºƤ�ºǀƵŚ��Īºƃżěƾ���ř��ƱřźºƸţ��ŹƺºƄĩ�ºƿƱřź��
f.ardeshir@yahoo.com��

��
ƶƳƺưƳ��Źŵ�ŚƷƿƵĥƹźě�Ĩ��ƤŰţǀţŚƤƾ�ƹŹƽ�ƶƴĩ�ƱƺƟ�ŚƷƽ�ŚŝŹŷō�ŹŚŞĪƄųƿŝźƛ�ƱŚŬƾƺų�ƱŚŤſźƸƃ��ƽ�Ɩưū�Źƹōƽ�ŶƳŶƃ��řźŝ�ƶƳƺĭ�ƹ�žƴūƽ��ºƫƹřǀ�ř�Żř�ŹŚºŝ�Ʋ�ºƿ��ƁŹřżºĭ�Ʊřź

Ưƾ�ŶƳƺƃ��ƂƴĩřźěLatridius preminutus Johnson, 1977 �Śţ��ŻŚƤƠƣ�ƢƏŚƴƯ�Źŵ�Ʊƺƴĩ��ƫřǀŢŝřż�Ʃƺě�ĩźţ�ƹ�ƱŚŤƀƳŚƜƟř��ǀŢſř�ƵŶƃ�ƭǈƗř�ƶ��ƶƳƺĭ��ŚºƷƽ��ŵŶºƘŤƯƽ��Żř
ƵŵřƺƳŚų�ƽ�Latridiidae�ƹŹ�Żřƽ�ŹŚŞƳř�šǇƺƈŰƯƽ�Ţſř�ƵŶƃ�ƁŹřżĭ��řƿ�šřźƄů�Ʋ�ŻřġŹŚƣ�ŸƜţ�ŚƷƿƯ�ƶƾ�ŝ�ƹ�Ŷƴƴĩƶ�ƤŤƀƯ�šŹƺƇǀř�ƶŝ�ƮƿǇƺƈŰƯ�Ʋſō�šǀưƳ�Ŝƾ�ŶƴƳŚſŹ���Żř
�žƴūLatridius Herbst, 1793�ſǀŤĩŹŚŘƫŚě�Żř�ƶƳƺĭ�ƵŵżǀŢſř�ƵŶƃ�ƁŹřżĭ�Ĩ��ƶƳƺĭ�ƽ�Latridius minutes Linnaeus, 1767�ƱřƹřźƟ�źţƿřŹ�ƹ�ƲƿŪ�źţƿ�Żř�ƶƳƺĭ�Ʋ

řƿŹŚŞƳř�šǇƺƈŰƯ�Źŵ�ƶĩ�Ţſř�Ƶƹźĭ�Ʋƽ�ŵƿƵŶ�Ưƾ�ŵƺƃ��řƿƀŝ�ƶƳƺĭ�ƲǀŞƃ�ŹŚǀ�ƶŝ�ƶL. perminutus�źƏ�Żř�ƹ�Ţſřƿƹ�ƢƿĭĦƾ�ŚƷƽ�ŹƿŤŴƾ�ƬſŚƴţ�ƭřŶƳřƾ�ūŹŚųƾ�ưţ�ƪŝŚƣ�źƳǀ�ż
Ţſř���

 
Latridius perminutus (Coleoptera., Latridiidae), new for Iran on stored nuts  
 
Nasserzadeh, H.1, W. H. Rücker2 and F. Ardeshir3 
1.Insect Taxonomy Research Department, Iranian Research Institute of Plant Protection, Tehran, Iran, 
h_naserzadeh@yahoo.com 2.Von-Ebner-Eschenbach-Strasse 12. Neuwied D-56567. Germany, wolfgang@wruecker.de 
3.Agricultural Zoology Research Department, Iranian Research Institute of Plant Protection, Tehran, Iran, 
f.ardeshir@yahoo.com 
 

The specimens were collected in 2011�during a study on the fauna of mites of stored nuts in Azarbaijan e Gharbi 
province, Khoi city. Both genus and species are recorded for the first time of Iran. Latridius preminutus Johnson, 1977 is 
distributed in Caucasus, Afghanistan and Turkey. Several species of Latridiidae are recorded in stored product. They feed on 
fungi and cause no direct damage to the product. Thirteen species of Latridius Herbst, 1793 are recorded from Palaearctic 
region. Latridius minutes Linnaeus, 1767 is the most common species of Latridiidae associated with stored product. This 
species is very similar to L. perminutus and can be distinguished by aedeagus morphological features. 
� � 
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ƟźƘƯƾ�ŚƷŹƺŞƳŻƽ�ŻřŹŚěƿƺŤǀƿ�ƵŵřƺƳŚųǇŚŝ�ŶChalcidoidea�ƹŹƽ�Ŝƃ�ƶƃƺų�Ƶźě���ŹƺĮƳř�ŹřƺųLobesia botrana (Lep.: 

tortricidae)ƱŚŤƀƧŚţ�Żř���ŚƷƽ�ƯƹŹřǀƶ��
��

ƬƘƯǈƛƾ�ŢƧƺƃ�ƵŵřŻźŞƧřÎƬƗźƠƇ�ƲƀůŶưŰƯ��ǀƵŵřżÎƀů��ǀƭŶƣř�źºŞŬƳŹ�ƲÏ�ƯŹō�ƭřźƸƃ�ƹǀƵŶÎ��

Î��ĭ�ƵƹźĭǀƵŚ�ƨƃżěƾ�ŻŹƹŚƄƧ�ƵŶƨƄƳřŵƽ�ƯƹŹř�ƵŚĮƄƳřŵǀ��ƶÏ��ƤŰţ�ƶƀſƺƯǀĭ�šŚƤǀƵŚ�ƨƃżěƾ�ƤŰţ�ƱŚƯŻŚſ��ŹƺƄƧǀƹźţ�ƹ�ƁŻƺƯō�šŚƤƿŻŹƹŚƄƧ�Ūƽř��ƱřźƸţ��ƿƱřź��
��

Ŝƃ�ƶƃƺų�Ƶźě���ŹƺĮƳř�ŹřƺųLobesia botrana (Denis & Schiffermüller, 1775) (Lepidoptera: Tortricidae)��ƱŚŤƀƧŚţ�ƮƸƯ�ŢƟō���Śºŝ�ƹ�Ţſř�ŚƷ
ŶƜţƿĥƺƫƺƴƟ�ƞƬŤŴƯ�ƪůřźƯ�Żř�ƶƿĭ�ƦǀƶƳřƺū�ƪƯŚƃ�ƵŚ��ŚƷƽ�ƶŞů��ƪĭ�ŚƷƽ�ŽŹŚƳ�ƵŹƺƛ��ſŹ�ƹǀƴĤưƷ�ƹ�ƵŶǀř�Ʋƿ�řźºƃ�ŵŚŬƿ��řźºŝ�ŶƗŚºƀƯ�Ǝƽ�����ºſƺě�ƪºƯŚƗ�ġŹŚºƣ�ƶƘºſƺţǀĭŶƾ�

źŤƀƧŚųƽ�ŵŚƈŤƣř�šŹŚƀų�ƹ�ŵźƨƬưƗ�ƂƷŚƧ�ŦƗŚŝƽ�Ưƾ�ŵƺƃ��ŝ�ƩźŤƴƧǀĥƺƫƺƿ�ƱřƺƴƗ�ƶŝ�Ʀƿƨƾ�ŶƯ�ƶƯŚƳźŝ�ƱŚƧŹř�ŻřƿźƿƠƬţ�ŢǀƤƾƯř�ƁƹŹ��ǀƄŴŝŶƾ��ŢƟō�šŹŚƀų�ƂƷŚƧ�Źŵ
Ưƾ�ŶƃŚŝ��ſŹźŝƾ�Ɩưū�ƝŶƷ�Śŝ�źƋŚů�Źƹōƽ�Śƴƃ�ƹŚſƾƿ�ŻřŹŚěƿƺŤǀƿŶ�ŚƷƽ�Ż�ƪůřźƯƿŤƀƾ�ƶƃƺų�ƭźƧ����ŚºƷŹƺŞƳŻ�ƶºŝ�ƢºƬƘŤƯ�ŹƺĮƳř�Źřƺųƽ���ƵŵřƺƳŚºųǇŚŝChalcidoidea���ºƏƾ�

ƩŚſ�ŚƷƽ�ÖÐ�ÎÐÖÏ�ŚƸƳŚŤƀƧŚţŹŵƽ�ƯƹŹřǀŶƃ�ƭŚŬƳř�ƶ��ŻřŹŚě�ŹƺŞƳŻ�ƶƳƺĭ�ŢƠƷƿƺŤǀƿƵŵřƺƳŚų�Żř�Ŷ�ŚƷƽ�Pteromalidae���Chalcididae�ƹTrichogrammatidae �ƹŹ�źŝƽ�
Ż�ƞƬŤŴƯ�ƪůřźƯƿŤƀƾ�Ŝƃ��ƶºƃƺų�Ƶźě�����Ŷºƃ�Ƶŵřŵ�ƁŹƹźºě�ŹƺºĮƳř�Źřƺºų���ƶºƳƺĭ��ŚºƷƽ�Coelopisthia pachycer Masi�Brachymeria minuta (Linnaeus) ��

Hockeria unicolor Walker��Pteromalus puparum (L.)��� Trichogramma ingricum SorokinƹTrichogramma embryophagum 

(Hartig) �ŚſŚƴƃƾƿ��ƹ�ŶƳŶƃƿƳ�ƶƳƺĭ�Ʀǀ�żƫŵ�ƶŝǀƬƧ�Śŝ�ƢŝŚƐţ�ƭŶƗ�ƪǀŚƷŶƽ�ŚſŚƴƃƾƿ��šŹƺƇ�ƶŝCoelopisthia sp.�ƣŚŝƾ�ŶƳŚƯ���ŻřŹŚě�ŹƺºŞƳŻƿƺŤ�ºǀƿŶCoelopisthia 

pachycera  �Ŷū�ƁŹřżĭ�ƱřƺƴƗ�ƶŝƿŶƽ�řźŝƽ�ř�šřźƄů�ƱƺƟƿř�ƹ�Ŷƃ�ƶŤųŚƴƃ�Ʊřźƿƫƹř�ƲǀƯ�Żř�ƁŹřżĭ�ƲǀƳŚŝżƾ L. botrana řźŝƽ�ƶƳƺĭ��ŚºƷƽ�C. pachycera��B. 

minuta��ƹH. unicolor�Ƴŵ�ŹŵǀƯ�Śƾ�ŶƃŚŝ��ŻřŹŚě�ƱƺƴƧ�ŚţƿƺŤǀƿŚƷŶƽ�ƵŵřƺƳŚų�ŚƷƽ���Pteromalidae��ƹ�Chalcididae�ƶƃƺų�ƭźƧ�ř�Źŵ�ŹƺĮƳř�Źřƺųƿ�Źřźƣ�ƶūƺţ�ŵŹƺƯ�Ʊřź
ř�źŝ��ƶŤƟźĮƳƿ��ŽŚſř�ƲƿƶŤƟŚ�ŚƷƽ�Ư�źƋŚůƾ�ŶƯ�Źŵ�ŶƳřƺţƿźƿƠƬţ�ŢǀƤƾ�ƱŚŤƀƧŚţ�Źŵ�ŢƟōƠƯ�ŚƷǀŵƺƃ�Ɩƣřƹ�Ŷ����

 
Introduction parasitoid wasps belonging to the superfamily Chalcidoidea on grape berry moth, 
Lobesia botrana (Lep.: tortricidae) from Urmia vineyards  
 
Akbarzadeh Shoukat, Gh.1, M. H. Safaralizadeh1, H. Ranjbar Aghdam2 and Sh. Aramideh1  
1.Departmenyt of Entomology, Agricultural Faculty, Urmia University, 2.Iranian Research Institute of Plant Protection, 
Agricultural Research Education and Extension Organization (AREEO), Tehran, Iran 
 

The European grapevine moth, Lobesia botrana (Denis & Schiffermüller) (Lepidoptera: Tortricidae), is a major pest of 
vineyards and causes economic damage by feeding on inflorescences, unripe and ripening  berries during three generations as 
well by facilitating development of  secondary infections by fungi, especially the grey mould. Biological control is a 
promising control method and considered as one of the basics of the integrated pest management programs. The present study 
aimed to gathering and identifying data on species composition of Chalcidioidea superfamily parasitoids of Lobesia botrana. 
This study was carried out in untreated vineyards or vineyards with low pressure of insecticide in Orumieh during 2013-
2014. Seven parasitoid wasp species belonging to the families Pteromalidae, �Chalcididae� and Trichogrammatidae�were 
reared on different life stages of grape berry moth. The species Coelopisthia pachycer Masi, Brachymeria minuta (Linnaeus), 
Hockeria unicolor Walker, Pteromalus puparum (L.), Trichogramma ingricum Sorokin and Trichogramma embryophagum 
(Hartig) were identified and  another one remain unidentified Coelopisthia sp..The parasitoid wasp Coelopisthia pachycera 
was known as a new for fauna of Iran. Lobesia botrana was found for the first time to serve as a host for Coelopisthia 
pachycera,�Brachymeria minuta and Hockeria unicolor. Until now, the parasitoids of the grape berry moth belonging to the 
families Pteromalidae and �Chalcididae�has not been studied in Iran. Therefore, this information should be helpful in the 
development of biological control program to manage the pest in vineyards. 
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ſŹźŝƾ�ŚƷŹƺŞƳŻƽ�ŻřŹŚěƿƺŤǀƿ�ƵŵřƺƳŚųǇŚŝ�ŶIchneumonoidea�ƹŹƽ�Ŝƃ�����ŹƺºĮƳř�Źřƺºų�ƶƃƺų�ƵźěLobesia botrana 

(Lep.: Tortricidae)ƱŚŤƀƧŚţ�Źŵ���ŚƷƽ�ƯƹŹřǀƶ��
��

ƬƘƯǈƛƾ�ŢƧƺƃ�ƵŵřŻźŞƧřÎƬƗźƠƇ�ƲƀůŶưŰƯ��ǀƵŵřżÎƀů��ǀƭŶƣř�źºŞŬƳŹ�ƲÏ�ƯŹō�ƭřźƸƃ�ƹǀƵŶÎ��

Î��ĭ�ƵƹźĭǀƵŚ�ƨƃżěƾ�ŻŹƹŚƄƧ�ƵŶƨƄƳřŵƽ�ƯƹŹř�ƵŚĮƄƳřŵǀ��ƶÏ��ƤŰţ�ƶƀſƺƯǀĭ�šŚƤǀƵŚ�ƨƃżěƾ�ƤŰţ�ƱŚƯŻŚſ��ŹƺƄƧǀƹźţ�ƹ�ƁŻƺƯō�šŚƤƿŻŹƹŚƄƧ�Ūƽř��ƱřźƸţ��ƿƱřź��
��

Ŝƃ�ƶƃƺų�Ƶźě��ŹƺĮƳř�ŹřƺųLobesia botrana Denis & Schiffermüller (Lep., Tortricidae) �ƮƸƯ�źţƿŚƸƳŚŤƀƧŚţ�ŢƟō�Ʋƽ�ŚŝŹŷō�ƱŚŤſřƿŝźƛ�ƱŚŬƾ��Ƶŵƺŝ
źƏ�Żř�ƹƿŸƜţ�ƢƿƤŤƀƯ�ƶǀƶƳřƺū�Żř�Ʈ�ŚƷƽ�ƶŞů��ƪĭ�ŚƷƽ�ſŹ�ƹ�ŽŹŚƳǀƮƷ�ƹ�ŹƺĮƳř�ƵŶ�ƴģǀřźƃ�ƱŵźƧ�ŶƗŚƀƯ�Ʋƿřźŝ�Ǝƽ�ġŹŚƣ�ƶƘſƺţ�ŚƷƽ�ſƺě�ƪƯŚƗǀĭŶƾ���ř�ŦºƗŚŝ�ƶºŞůƿ��ŵŚºŬ

ŵŚƈŤƣř�šŹŚƀųƽ�Ưƾ�ŵƺƃ��ŚƷŹƺŞƳŻƽ�ŻřŹŚěƿƺŤǀƿ�ƵŵřƺƳŚųǇŚŝ�ŶIchneumonidea�ŚƳřƺţ�Żřƾƿ�ǇŚŝƾƿ�ŝ�ƩźŤƴƧ�Źŵǀĥƺƫƺƿř�ƹ�Ʀřźūƽ�ƶƯŚƳźŝ�ŚƷƽ�ŶƯƿźƿƠƬţ�ŢǀƤƾ��ŹřŵŹƺųźŝ�šŚƟō
Ưƾ�ŶƴƃŚŝ��ř�Żř�ƝŶƷƿƤŰţ�ƲǀŻřŹŚě�ƶƘƫŚƐƯ��ƢƿƺŤǀƿŚƷŶƽ�řƿƹŹ�Źŵ�ƵŵřƺƳŚųǇŚŝ�Ʋƽ�ƹŹǇ�ƪůřźƯƽ�Ơƃ�ƹǀĭźƾ�Ŝƃ�ƶƃƺų�Ƶźě�ŵƺŝ�ŹƺĮƳř�Źřƺų��řƿſŹźŝ�Ʋƾ��ŚƸƫŚºſ�Źŵƽ�ÎÐÖÐ��

ÎÐÖÏ�ŹřŶƧŚţ�ƮƸƯ�ƶƤƐƴƯ�ƶſ�ŹƺĮƳř�šŚƛŚŝ�Źŵƽ�ƯƹŹřǀŶƃ�ƭŚŬƳř�ƶ���ƵŵřƺƳŚų�ŻřIchneumonidae�ƶƳƺĭ�ŚƷƽ�Itoplectis tunetana��Pimpla flavicoxis��Pimpla 

contemplatorŻřŹŚě�ƱřƺƴƗ�ƶŝ��ƿƺŤǀƿƠƃ�ŶǀƶƳƺĭ�ƹ�Ƶź�ŚƷƽ�Enytus apostata��Pristomerus vulnerator�ŻřŹŚě�ƱřƺƴƗ�ƶŝƿƺŤǀƿŚſŚƴƃ�ƹŹǇ�Ŷƾƿ�ŵ�ƶƳƺĭ�ƹŵ�ƹ�Ŷƃƿ�źĮ
ƫŵ�ƶŝ�ƱōǀŝŚƐţ�ƭŶƗ�ƪ�ƬƧ�Śºŝ�Ƣ�ºǀŚƷŶƽ��ŚºſŚƴƃƾƿ����šŹƺºƇ�ƶºŝTemelucha sp.��ƹDiadegma sp.��ƣŚºŝƾ��ŶºƳŚƯ���ƶºƳƺĭ��ŚºƷƽ�Ascogaster quadridentata���ƹ

Lytopylus rufipes��ƵŵřƺƳŚų�ŻřBraconidae�ƳǀŻřŹŚě�ƱřƺƴƗ�ƶŝ�żƿƺŤǀƿƶƃƺų�ƹŹǇ�Ŷ�Ŷƃ�ŢŞŧ�ŹƺĮƳř�Źřƺų��řƿƫƹř�ƲǀƯ��Żř�ƁŹřżĭ�ƲǀƳŚŝżƾL. botrana �řźŝƽ�ƶƳƺĭ�ŚƷƽ�
P. contemplator��ƹL. rufipes�Ƴŵ�ŹŵǀƶƳƺĭ�ƹ�Ś�ŚƷƽ�P. flavicoxis�ƹA. quadridentata�řźŝƽ�ŚƷ�ƱŚŤƀƧŚţƽ�řƿŢſř�Ʊřź��ƯǀŻřŹŚě�ƎſƺŤƯ�ƱřżƿŤǀ�ƶſ�Źŵ�ƹŹǇ�Ʈƀ

ƫřƺŤƯ�ƪƀƳƾ�řƿţźţ�ƶŝ�ŢƟō�Ʋǀ�ŜÎÐ���Ô�Ô���ƹÓ�Ð��Ư�ƹǀŻřŹŚě�ƱřżƿŤǀƠƃ�Ʈƀǀţźţ�ƶŝ�Ƶźǀ�ŜÐ�ÎÓ���Ö�ÎÏ���ƹÔ�ÎÒ��Ŷƃ�ŵŹƹōźŝ���
 
Study on the parasitoid wasps belonging to the superfamily, Ichneumonoidea on grape berry 
moth, Lobesia botrana (Lep.: Tortricidaer), in Urmia vineyards  
 
Akbarzadeh Shoukat, Gh.1, M. Safaralizadeh1, H. Ranjbar Aghdam2 and Sh. Aramideh1   
1.Departmenyt of Entomology, Agricultural Faculty, Urmia University, 2.Iranian Research Institute of Plant Protection, 
Agricultural Research Education and Extension Organization (AREEO), Tehran, Iran 
 

The European grapevine moth, Lobesia botrana (Denis & Schiffermüller) (Lepidoptera: Tortricidae) is a major pest of  
West Azerbaigan provience vineyards and causes economic damage by feeding on inflorescences, unripe and ripening  
berries during three generations as well by facilitating development of  secondary infections by fungi. Prasitioid wasps of the 
Ichneumonidea� superfamily have a high potential of biological pest control and performance of the integrated pest 
management programs. This study was carried out in three main grape producing districts of Orumieh 2013-2014. Five 
species including Itoplectis tunetana, Pimpla flavicoxis, Enytus apostate, Pristomerus vulnerator belonging to family 
Ichneumonidae and two species of Ascogaster quadridentata�� and Lytopylus rufipes belonging to Braconidae were Identified 
and two others Temelucha sp. and Diadegma sp. remain unidentied. Lobesia botrana was found for the first time to serve as a 
host for P. contemplator and L. rufipes throughout the world and P. flavicoxis and A. quadridentata in Iranian vineyards. 
Mean parasitism rate in three successive generations were estimated 13%, 7.7% and 3.6% for larvae and 16.3, 12.9, and 15.7 
for pupae, respectively.  
 

� � 
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ƫĈƹřǀŻřŹŚě�ƶƴĩ�ƁŹřżĭ�Ʋƿ�ŢEutarsopolipus abdominis (Acari: Podapolipdae)�ſō�ŻřǀŚ��
��
ƬƗǀƹǈţŚĩ�ƱŚŰ��ưůǀūŚů�ŚƋŹŶƾ�źŞƴƣ�ƹ�ƬƗƾ�ŞƫŚƏ�źƜƇřƾ��

ƵźƄů�Ƶƹźĭ�ſŚƴƃƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽŝźţ�ƵŚĮƄƳřŵ��ǀř��ƱřźƸţ��ŽŹŶƯ�Ţƿ��Ʊřźalihan.katlav@modares.ac.ir 
��

ƶƴĩ�ŚƷƽ�ƵŵřƺƳŚų Podapolipidae Ewing, 1922 (Acari: Heterostigmata) ŻřŹŚěƿŹŚŞūř�Ţƽ�ƇŚƈŤųř�ƹƾ�Ƭųřŵƾ�ūŹŚų�ƹƾ��šřźƄů�Żř�ƞƬŤŴƯ�ƶŤſřŹ�Ūƴě
Ưƾ�ŶƴƃŚŝ��źſƺſƽ�ƩŚŝ��ƱǇŚŝŹƺūŚƳ��ŚƷ�ŚƄƛǀƿŢſřŹ��ƱŚ�ƹ�ƶŝ�ƹ�ƱǇŚŝƿƱŚƃƺĜƫŚŝ�ŢŴſ�ƵĦ��řƿƶƴĩ�Ʋ��ƪƯŚƃ�ŚƷÐÏ�ŝ�ƹ�žƴūǀ�Żř�ƂÏÓÍ�Ư�ƶƳƺĭƾ�Ư�Źŵ�ƶĩ�ŶƴƃŚŝǀƱō�ƱŚ��ŹŚƸģ�ŚƷ

�ŵƹŶů�ƹ�žƴūÖÔ�ƇŚƈŤųř�šŹƺƇ�ƶŝ�ƶƳƺĭƾ���ŢŴºſ�Śºŝ�ƍŚŞţŹř�Źŵ���ƵŵřƺƳŚºų�ƱŚºƃƺĜƫŚŝ Carabidae (Insecta: Coleoptera) �ºƯƾ��ŶƴºƃŚŝ��ÓÔ���ºƇƺţ�ƶºƳƺĭǀ��ƵŶºƃ�ƞ
žƴūEutarsopolipus Berlese, 1913 ��ŹŵÎÑ�ƶƳƺĭ�Ƶƹźĭ�řƽ�Ŷƴŝ�ƶƤŞƏƽ�Ưƾ ŶƳƺƃ��ƶƳƺĭ�Ƶƹźĭ�řƽ�mysus��Śŝæî�Ƈƺţ�ƶƳƺĭǀƞ�Ư�Źŵ�ƵŶƃǀīŹżŝ�ƱŚ�źţƿŚƷ�Ƶƹźĭ�Ʋƽ�

řƿ��ŵŹřŵ�Źřźºƣ�žƴºū�Ʋ���ƶºƳƺĭ��ŚºƷƽ�ř�ºƿ���ŻřŹŚě�ƱřƺºƴƗ�ƶºŝ�Ƶƹźºĭ�Ʋ�ºƿ�Ĩºſƺſ�Ţ�ŚºƷƽ�ŝřŹŚĩ�ºǀ�žƴºū�Ŷ��ŚºƷƽ�Poecilus��Chlaenius��Pterostichus��Scarites��ƹ 

DiplocheilaƯ�ŭźƐƯƾ�ŶƴƃŚŝ��Ə�Źŵƾ�Źřŵźŝ�ƶƳƺưƳƽ�ŚƷƿƾ�ųźŝ�Źŵƾ�ůřƺƳ�Żřƾ�ŝźƛƾ��ƱřŹŶƳŻŚƯ�ƱŚŤſř�ř�ƩŚưƃƿƱřź���ƩŚſ�Źŵ�ƶĩæèîç���ŢƟźĭ�šŹƺƇæå���ƚƫŚŝ�ƵŵŚƯæå��źƳ
�ƹçå�ƹŹǇ�ƵŵŚƯƽ�Ż�ŻřƿƩŚŝ�ź��Ĩſƺſ�ƁƺěAgonum sp. (Col., Carabidae)�ŝ�ƶŶƯō�Ţſŵ��řƿř�ƶĩ�ŵźĩ�ƆŴƄƯ�ƶƘƫŚƐƯ�Ʋƿřźŝ�ƶƳƺĭ�Ʋƽ�ƶƴĩ�ƱƺƟ�ŚƷƽ�ſōǀƃŹřżĭ�Śƾ�
ŶūƿƯ�śƺƀŰƯ�Ŷƾ�ŵƺƃ��ƹŹǇ�ƵŵŚƯ�ƹ�źƳƽ�řƿřźŝ�ƶƳƺĭ�Ʋƽ�ŤƀŴƳǀƲ�Ư�ƁŹřżĭ�ƱŚƸū�Źŵ�ŹŚŝƾ�ŶƳƺƃ��Ĩſƺſ��ƵƹǈƘŝ�ŚƷƽ�ŝřŹŚĩǀ�žƴū�ŶAgonum Bonelli, 1810�řźŝƽ�

ŤƀŴƳǀƲ�Ư�ƱřƺƴƗ�ƶŝ�ŹŚŝǀƶƳƺĭ�Ƶƹźĭ�ƱŚŝż�řƽ�mysus�Ư�ƁŹřżĭƾ�ŶƳƺƃ����
��

First record of the mite Eutarsopolipus abdominis (Acari: Podapolipdae) from Asia 
 
Katlav, A., H. Hajiqanbar and A. A. Talebi 
Department of Entomology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran, alihan.katlav@modares.ac.ir 
 

Mites in the family Podapolipidae Ewing, 1922 (Acari: Heterostigmata) are obligate and highly specialized ecto- and 
endoparasites of five orders of insects: Blattodea, Heteroptera, Hymenoptera, Orthoptera and especially Coleoptera. These 
mites includes 32 genera and more than 260 species, among which four genera and about 97 species are exclusively restricted 
to the beetles of the family Carabidae (Insecta: Coleoptera). The 67 species of the genus Eutarsopolipus Berlese, 1913 are 
classified in 14 species groups.  The largest groups of the genus is myzus species group with 19 described species. 
Representatives of this group have been documented as subelytral parasites of the carabid genera Poecilus, Chlaenius, 
Pterostichus, Scarites and Diplocheila. Following some samplings conducted in the western parts of the Mazandaran 
Province (Northern Iran) in 2013, more than 10 adult females, 10 males and 20 larval females of the species Eutarsopolipus 
abdominis Regenfuss, 1966 were obtained from beneath elytra of Agonum sp. (Col., Carabidae). This study revealed this 
species to be a new record for mite fauna of Asia. Males and larval female of this species are recorded for the first time. 
Moreover, the carabids of the genus Agonum Bonelli, 1810 are recorded for the first time as hosts of the mysus species group. 
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ŚſŚƴƃƾƿ�ŹƺŞƳŻ�ŚƷƽ�Ƶŵźĭ�ƱŚƄƟř�Şƣǀ�ƶƬ Anthophorini (Hymenoptera: Apoidea, Apidae)�ƱŚĭźĭ�ƱŚŤſźƸƃ�Żř��
��
ţřǀƵŚƤƳźƠƯ�Ĩƃżě�ƶæŶƳ�Ŷưůř��ƿưƾæƬƗ��ƾ�ŹŚƄƟřƽæ�ƹ�ƬƗǀŵźƠƴƯ�ŚƋźç���
æ��ĭ�ƵƹźĭǀƵŚ�Īƃżěƾƫƺţ�ƵŶĪƄƳřŵ��ǀĭ�ŶǀƷŚƾŻŹƹŚƄĩ�ƭƺƬƗ�ƵŚĮƄƳřŵ��ƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ����ƱŚºĭźĭatiye_pezeshk@yahoo.com�ç���ĭ�Ƶƹźºĭ�ºǀƵŚ��Īºƃżěƾ��ƵŶĪºƄƳřŵ��

ŻŹƹŚƄĩƽ�ƵŚĮƄƳřŵ��ƿũƺſŚ��
��
ŞƣǀƶƬAnthophorini �ŝ�ƹ�žƴū�ŢƠƷ�Ʊŵƺŝ�řŹřŵ�Śŝǀ�Żř�Ƃìêë���ƶƳƺĭƿĪƾ�īŹżŝ�Żř źţƿŞƣ�ƲǀƶƬ�ŚƷ�ƽ�ŚƷŹƺŞƳŻƽ�Ƶŵźĭ��Źŵ�ƱŚƄƟřƳŵǀƯ�Śƾ�ŶƃŚŝ��ſŹźŝ�Źŵƾ�ŚƷƾƿ��ƶŝ�ƶĩ

Ɩưū�ŹƺƔƴƯ�Źƹōƽ�ŚſŚƴƃ�ƹƾƿ�ŚƷŹƺŞƳŻƽ�Ƶŵźĭ ƩŚſ�Źŵ�ƱŚĭźĭ�ƱŚŤſźƸƃ�ƱŚƄƟř ŚƷƽ�æèîè��Śţæèîé�ŵřŶƘţ��Ŷƃ�ƭŚŬƳř�íê��ƶƳƺưƳ�ƢƬƘŤƯ�ƶŝ�ŞƣǀƶƬ��Anthophorini�Żř�ƹŹƽ�
ĭǀƱŚƷŚ�ƪĭ�Źřŵ�ƘţźƯƾ��ƗřŹŻƾ�ƹ�ƱŚŤųŹŵ�ƯǀƵƺ�Ɩưū Źƹōƽ�ŵźĭƿŶ��ř�ŹŵƿƲ�ƂƷƹĦě�Żř�ƶƳƺĭ�ƶƳ�ƹŵ�žƴū�Amegilla��ƿƶƳƺĭ�Ĩ��ƹ�Anthophora���ƶºƳƺĭ�ŢƄƷ��ř�Żř�ºƿ�Ʋ
Şƣǀ�ƶƬƖưū��Źƹōƽ�ŵźĭƿŶ��ƶƳƺĭ�ŚƷƽ��žƴūAmegilla�ƫŵ�ƶŝǀƫƹŹō�ƲŤƃřŶƳ�ƪǀŤůřŹ�ƶŝ�ƭƺƾ�ƶƳƺĭ�Żř ŚƷƽ��žƴūAnthophora�ĪƠţǀƯ�Ĩƾ�ŶƳƺƃ��žƴū�Anthophora�Śŝ�
ŝǀ�Żř�Ƃéåí��ƶƳƺĭ��ƶŝ�ƢƬƘŤƯæé�Żƿ�ƞƬŤŴƯ�žƴūźƿĪƾ�īŹżŝ�Żř źţƿžƴū�Ʋ ŚƷƽ��ƵŵřƺƳŚųApidae�Ƴŵ�źſřźſ�ŹŵǀƯ�Śƾ ŶƃŚŝ��Źŵ�řƿƲ�ƷƹĦě�ƂƿŻ�Ĩƿ����ƭŚºƳ�Śºŝ�žƴºū�ź

Anthophora (Anthophora)��Ƃƃ�ƹ�ƶƳƺĭ�Żř�žƴū�Anthophora�Ż�Ūƴě�ƶŝ�ƢƬƘŤƯƿƞƬŤŴƯ�žƴū�ź��řźŝƽ�ƫƹřǀƲ�ŹŚŝ�ř�ŻřƿƱřź�ƁŹřżĭ�Ưƾ�ŵƺƃ��ƶƳƺĭ�ŢſźƸƟ�ŚƷƽ�
ŚſŚƴƃƾƿ�Ż�ŭźƃ�ƶŝ�ƵŶƃƿŢſř�ź����ƁŹřżĭ�ŚƷƽ�Ŷūƿřźŝ�Ŷƽ�ř�ƱƺƟƿƵŶƃ�ƆŴƄƯ�ƵŹŚŤſ�ŢƯǈƗ�Śŝ�Ʊřź ŶƳř�����

��
�Amegilla (Amegilla) quadrifasciata (Villers), Anthophora (Anthophora) plumipes* (Pallas), Anthophora (Lophanthophora) 
agama (Radoszkowski), Anthophora (Lophanthophora) hispanica* (Fabricius), Anthophora (Lophanthophora) robusta 
(Klug), Anthophora (Paramegilla) dubia (Eversmann), Anthophora (Paramegilla) perezii* (Morawit) �� Anthophora 

(Pyganthophora) aestivalis* (Devales), Anthophora (Pyganthophora) romandii* (Lepeletier). 
 

Identification of bees of the tribe Anthophorini (Hymenoptera: Apoidea, Apidae) from Gorgan 
County 
 
Pezeshk Mafranghah, A.1, A. Nadimi1, A. Afshari1 and A. R. Monfared2 
1.Department of Plant Protection, Faculty of Plant Production, Gorgan University of Agricultural Sciences and Natural 
Resources, Gorgan, Iran, atiye_pezeshk@yahoo.com 2.Department of Plant Protection, Faculty of Agriculture, Yasouj 
University, Yasouj, Iran 
 

The tribe Anthophorini, with 7 genera and 756 species, is one of the largests tribe of bees in the world. A survey of the 
bee fauna was performed in Gorgan County during 2014 ��  2015.�A total of 85 specimens of the tribe Anthophorini were 
collected from cultivated, fruit plants, and non-cultivated vegetations. In this study, nine species of the genera Amegilla (1 
species) and Anthophora (8 species) were identified. Species of Amegila can easily distinguish from Anthophora by lack of 
arolia. Genus Anthophora with more than 408 species, belonging to 14 different subgenera, is one of the largest genera in the 
family Apidae throughout the world. One subgenus Anthophora (Anthophora) and six species of the genus Anthophora 
belonging to five different subgenera are reported for the first time from Iran. The list of identified species is as follow. The 
newly recorded species from Iran are marked with (an asterisk): 
 
Amegilla (Amegilla) quadrifasciata (Villers), Anthophora (Anthophora) plumipes* (Pallas), Anthophora (Lophanthophora) 
agama (Radoszkowski), Anthophora (Lophanthophora) hispanica* (Fabricius), Anthophora (Lophanthophora) robusta 
(Klug), Anthophora (Paramegilla) dubia (Eversmann), Anthophora (Paramegilla) perezii* (Morawit), Anthophora 
(Pyganthophora) aestivalis* (Devales) Anthophora (Pyganthophora) romandii* (Lepeletier). 
 
� � 
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ŤƀŴƳǀ�ƶƴĩ�ƁŹřżĭ�ƲImparipes (Sporichneuthes) intermedius (Acari: Scutacaridae)�ř�ŻřƿƱřź��
��
ůƹǀůŹ�Ŷǀưƾ�ŵřĦƳưů��ǀŶ�ūŚů�ŚƋŹƾ�ƬƗ�ƹ�źŞƴƣƾ�ŞƫŚƏ�źƜƇřƾ��

ſŚƴƃ�ƵźƄů�Ƶƹźĭƾ���ŻŹƹŚºƄĩ�ƵŶĪºƄƳřŵƽ��ŝźţ�ƵŚĮºƄƳřŵ�ºǀŢ���ř��ƱřźºƸţ��ŽŹŶºƯ�ºƿƱřź��V.rahiminejad@modares.ac.ir��hajiqanbar@modares.ac.ir�ƹ�
talebia@modares.ac.ir��

��
ſŹźŝƾ�ƶƴĩ�ƱƺƟ�ŚƷƽ�ŤſřƹźŤƷ�šŹƺƷƺĩǀŚưĮƿƬĮƴū�ƢƏŚƴƯ�Źŵ�ƱŚƾ�Ə�ƱŚŤƀƬĭ�ƱŚŤſřƾ��ƱŚŤƀŝŚţæèîè��ƶŝ�źŬƴƯ�ºƿ�ƶºƴĩ�ƲŤƟŚImparipes (Sporichneuthes) 

intermedius Paoli, 1911 (Acari: Heterostigmata: Scutacaridae)�ƃ�ƪººųřŵ�Źŵ�ŹŵǀƺººŤŰƯ�ƶººƄƽ��ĨººſƺſOnthophagus sp. (Col.: 

Scarabaeidae)�ŵźĭƿŶ��ěǀř�Żř�ƂƿƬĮƴū�ħŚƃŚų�ƹ�ħŚų�ƪųřŵ�Żř�ŹƺŝżƯ�ƶƴĩ��Ʋƾ�ŚƷŹƺƄĩ�Żřƽ�řƿƫŚŤǀřźĩƹř�ƹ�ŚƿŢſř�ƵŶƃ�ƁŹřżĭ�Ʋ��ƶƴĩ�ŚƷƽ��žƴūImparipes��ľŚţŶưƗ
ġŹŚƣ�ŵƺŝ�Źřƺųƀŝ�ŶƴƳŚưƷ�ƹ�ƵǀŹŚƽ�ƶƴĩ�Żř�ŚƷƽ�ŤſřƹźŤƷ�šŹƺƷƺĩǀŚưĮƿŹřźƣźŝ�Śŝ�ƱŚƽ�źƠƀưƷ�ƶƐŝřŹƽ�(Phoresy)�Ư�Ƃƴĩřźě�šřźƄů�Śŝƾ�ƿŶƴŝŚ��řƿ�ŤºƀŴƳ�Ʋǀ��Żř�ƁŹřżºĭ�Ʋ
ƶƴĩ�ŚƷƽ�Żƿ�žƴū�źImparipes (Sporichneuthes)�řźŝƽ�ř�ƱƺƟƿƯ�Ʊřźƾ�ƴĤưƷ�ƹ��ŶƃŚŝǀźƠƀưƷ�ƶƐŝřŹ�ŵƺūƹ�Ʋƽ�řźŝƽ�řƿ�Ʋřźŝ�ƶƴĩƽ�ŤƀŴƳǀƲ��ŹŚŝƯ�ƁŹřżĭƾ�ŵƺƃ���

 
First report of Imparipes (Sporichneuthes) intermedius (Acari: Scutacaridae) from Iran 
 
Rahiminejad, V., H. Hajiqanbar and A. A. Talebi 
Department of Entomology, Faculty of Agriculture, Tarbiat Modares University,Tehran, Iran, V.rahiminejad@modares.ac.ir, 
hajiqanbar@modares.ac.ir, talebia@modares.ac.ir 
 

Mite fauna investigation of the cohort Heterostigmata in forests of Golestan province (Northern Iran) during summer 
2014 led to find the mite Imparipes (Sporichneuthes) intermedius Paoli, 1911 (Acari: Heterostigmata: Scutacaridae) in the 
bottom of a vial containing alcohol and beetles of the Onthophagus sp. (Col.: Scarabaeidae). Until now this mite has been 
collected from forest soil and litter in Italy and Ukraine. Imparipes mites are mostly fungivorous and like most mites of the 
cohort Heterostigmata are distributed by making phoretic relationship with insects� This is the first record of subgenus 
Imparipes (Sporichneuthes) for mite's fauna of Iran, and also the first record of phoresy for the species. 
� � 
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�ƁŹřżĭƿŶū�ƶƳƺĭ�Ʀƿ�ƥźŬƳŻ�Ŷ(Hemiptera: Auchenorrhyncha: Delphacidae)�řźŝƽ�ř�ƱƺƟƿƱřź��
��
ƃǀŤƫƹŵŚưƾÎƬƗ��ƾ�ŹƹźƸƯÎ�źƟ�ƹƿźƠƔƯ�ŚŞƿƱŚÏ��
æ�ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽ��Ƹºƃ�ƵŚĮºƄƳřŵ��ǀƳŶƯŶƾ�ŚŝŹŷōƿ��ƱŚºŬ�shimadolati24@yahoo.com�Ï���ƵŵŹ�ƂºŴŝ��Ŷºƴŝƽ���ƤŰţ�ƶºƀſƺƯ��šřźºƄůǀ��šŚºƤ
ĭǀƵŚ�Īƃżěƾ�řƿ��ƱřźƤŰţ�ƱŚƯŻŚſǀŻŹƹŚƄƧ�ũƹźţ�ƹ�ƁŻƺƯō��šŚƤƽ��ƱřźƸţ��
��

ƥźŬƳŻ�ŚƷƽ�ƵŵřƺƳŚų��DelphacidaeřŹřŵ�Śŝ���ŝ�ƱŵƺŝǀŻř�Ƃ�ÏÍÍÍ�ƶƳƺĭ�ƽ�ƶŤųŚƴƃ�ƵŶƃ��ƿƨƾ�īŹżŝ�Żř�źţƿƵŵřƺƳŚų�Ʋ��ŚºƷƽ��ƵźºŬƳŻ���ƥźºŬƳŻ�ƹ�ŚºƷ���ŚºƷ (Suborder, 

Auchenorrhyncha)�ƨƄţ�řŹǀƯ�ƪƾ�ŶƴƷŵ��ƥźŬƳŻ�ƱƺƟ�ŚƷƽ�řƿƏ�ƵŵřƺƳŚų�Ʋƾ�ƩŚſ�ŚƷƽÎÐÖÍ��ƹÎÐÖÏ�ƶƤƐƴƯ�Źŵ��ūǀſŹźŝ�ŵŹƺƯ�ƱŚƯźĩ�ƱŚŤſř�ŢƟźƾ�ŢƟźĭ�Źřźƣ��ƶƤƐƴƯ�
ūǀřƺƷ�ƹ�śō�ƑŚŰƫ�ƶŝ�ŢƟźƾƿ�Ƭƣř�ƶſ�ƪƯŚƃǀŢſř�ĨƄų�ƹ�ƭźĭ�ƹ�ƩŶŤƘƯ��ŵźſ�Ʈ��ř�ŹŵƿƤŰţ�ƲǀƶƳƺĭ��Ƣ�Terthron albovittatum (Matsumura, 1900) ��Żřřƿ�Ʋ

ƵŵřƺƳŚų� �ŻřƀƯźĭ�ƶƤƐƴƯǀźƽ�ūǀŢƟź�� ŹŚſƹŵƽ��ÎÕ�Î�ÎÐÖÏ��ÓÑÒ��źŤƯ�Ò�ÍÒÔÒÔÍÓ: �ƣźƃƾ��Î�ÏÕÏÓÍÔ:�ƫŚưƃƾ��Ɩưū�Źƹōƽ��Ŷºƃ�����ƵŚĮŤºſŵ�ƎºſƺţD-Vac�ƹŹ�Żřƽ�
ĭǀƱŚƷŚ�ƠƬƗƾ�Ɩưū�Źƹōƽ�Ŷƃ��řƿŵřŶƘţ�ƹ�ŶƴƷ�Żř�ƱƺƴƧŚţ�ƶƳƺĭ�Ʋƽ�ŚƷŹƺƄƧ�Żřƽ��ƵŶƃ�ƁŹřżĭ�Źƹŵ�ơźƃ�ƮƷ�ƹ�Ţſř ƴģǀŝ�ƮƸƯ�ƪƣŚƳ�ƱřƺƴƗ�ƶŝ�ƲǀŹŚưƽ�ƹƿ�ŽƹźŹřƺƳƽ�ŪƳźŝ 

(RSV) ƹ�ƹƿĮƫƺţƺĩ�Žƹźƾ�ſ�īŹǀŪƳźŝ�ƵŚ (RBSDV) ŤĩŹŚŘƫŚě�ơźƃ�Źŵǀ�ƵŶƃ�źƧŷ�Ĩ�Ţſř��řƿƪƨƃ�źƔƳ�Żř�ƶƳƺĭ�Ʋ�ſŚƴƃƾ�ƵƺƸƣ�ĬƳŹ�ƶŝ řƽ�ţǀ�Śŝ�ƵźƿƮĩŵŹŻ�ŹřƺƳ�Ʀ 

Ư�Ţưƀƣ�Źŵ�ĬƳŹǀƳŚƾ��ŤƄěƾ�ŚƸŤƳř�Śţ�źſ�ơźƟ�Żř�ƶƧ�Ţſřƽ��ƶƘſƺţ�ƭƺţƺƳƹżƯƿŢſř�ƶŤƟŚ.�ŚſŚƴƃƾƿ�ŚƸƳƾƿ�řƿƲ�źě�Ǝſƺţ�ƶƳƺĭ�ƵŚĮƄƳřŵ�Żř�ŢƬţŹŚŝ�ŹƺƀƟƹDelaware��ŹƺƄĩ
źƯōƿŚĪ�Śţ�ŵŹƺƯǀƿŢƟźĭ�Źřźƣ�Ŷ� 

��
A new record for the fauna of planthopper of Iran (Hemiptera: Auchenorrhyncha: Delphacidae)  
 
Dolati, S. H.1, A. Mehrvar1 and F. Mozaffarian2 

1.Department of Plant Protection, Faculty of Agriculture, Azarbaijan Shahid Madani University, shimadolati24@yahoo.com 

2.Insect Taxonomy Research Department, Iranian Research Institute of Plant Protection, Agricultural Research Education 
and Extension Organization, Tehran, Iran 
 

Planthoppers of the family Delphacidae with more than 2000 known species is one of the largest families of the suborder 
Auchenorrhyncha. Planthoppers fauna of  this family was studied in Jiroft region in Kerman province during 2012 - 2013 
Jiroft region includes three climate conditions; cold, mild and hot-arid. In the is study, a delphacid species, Terthron 
albovittatum (Matsumura, 1900) was collected from the hot-arid vegetation of Jiroft region, (Dosari port, 7.IV.2013, 645 m, 
575706.5 E, 282607.1 N.) by a D-Vac apparatus. The species has been recorded from India and some countries in Far East , 
It has also, been mentionedas a main vector of Rice Stripe Virus (RSV) and Rice Black Streaked Dwarf Virus (RBSDV) 
diseases in East Palearctic. This species is dark brown, with a pale yellow stripe on its medio-dorsal region, developed from 
vertex to mesonotum. The identification of the species was confirmed by Prof. Bartlett, University of Delaware, USA. 
� � 
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ŝǀŹŚưƽ�ſŚƴƃƾ�Ƙţ�ƹǀǀƲ�ƹ�ƪƣŚƳ�ŜƫŚƛ�ƶƳƺĭ�ƪĮƳř�ŝǀŹŚưƽ�ƦƫŚſ�ƶŝ�ƁƹŹ�PCR-RFLP�Źŵ�źƸƃ�ƱŚƯźĩ��
��

źƠƔƯ�ƶƯƺƈƘƯƽæƘſ�ŶưŰƯ��ǀřŵ�ŶƿźæŚƣō�ŽŚŞƗ��ƾƿ�ŹŚƄƟřç��ưůǀǇƺƯ�ŚƋŹ�ŶƾƿçƯ��ǀŚƄƯ�ƺƴƿŴƾè�ƹ�źƯƿĪů�Ʈǀưƾ�ŹŚěƿżƽç��
æ��ŝźţ�ƵŚĮƄƳřŵǀĪƃżě�ƭƺƬƗ�ƵŶĪƄƳřŵ��ŽŹŶƯ�ŢƾſŚƴƃ�ƪĮƳř�Ƶƹźĭ��ƾ�ƵźƄů�ƹ�ſŚƴƃƾ�Īƃżěƾ�ç��Īƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵƾ�Ƶƹźĭ��ƱŚƯźĩ��ƪºĮƳř��ºſŚƴƃƾ�ƹ��ƵźºƄů��ºſŚƴƃƾ�

Īƃżěƾ�è��Īƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵƾ�ŤƃřŶƸŝ�ŢƳƹŚƘƯ�ƵŻƺů��ƱŚƯźĩƾ 

��
ƴĪţǀĨ�ŚƷƽ�ƫƺĪƫƺƯƾ�ƴŤŞƯƾ�źŝPCR�Śŝ�ſŚƀůǀŢ�ƹ�ƇŚƈŤųřǀŢ�ǇŚŝ�ŶƳŹŵŚƣ�ŵřŶƘţ�Ʈĩ�ƪĮƳř�Źŵ�ƱŶŝ�ƬƣŚƳǀŴƄţ�ƲǀƆ�ŶƴƷŵ��ƱŚŤſźƸƃ�Źŵ�ƱŚƯźĩ�śƺƴū�ƣźƃƾ��ŹƺƄĩ

ƿĪƾ�Żř�ƮƸƯ�źţƿƲ�ƱƺƳŚĩ�ŚƷƽ�ŝǀŹŚưƽ�ĨƫŚſ�Źŵ�ƱŚŤſř�ƱŚƯźĩ�Ƶŵƺŝ�Ţſř���ƶƘƫŚƐƯ�źƋŚů ŝ�ƶŹƺƔƴƯ�ƘţǀǀƲ�ƬƣŚƳǀƲ�ŝǀŹŚưƽ�Źŵ�řƿƲ�ƱƺƳŚĩ�řźūř�ŵźĭ�ºƿŶ� ��ºƇƺţ�ƶºƘƫŚƐƯ�ŹŵǀƠƾ�
ƘƐƤƯƾ��ƩŚſ�Źŵæèîè�ƶƄě�ĩŚųƾ�ŚƷ ƇǀŶ ƹ Śŝ ƵŵŚƠŤſř Żř ƬĩǀŚƷŶƽ ŴƄţǀƈƾ�ƪƨƃ�ſŚƴƃƾ ŚſŚƴƃƾƿ�ŶƳŶƃ���ũřźŴŤſř�DNA�Ɓƹźŝ�Řţƹźěǀ�ŻŚƴk�ŨĪţ�ƹǀź�ƂŴŝ�ƜŤƯǀź�Ưǀƴƾ�

ſǀŚƸƬĩźƽ�ĩǀ�ŢſǈěƺŤƴƳ�ƪĮƳřǀƴĪţ�Żř�ƵŵŚƠŤſř�Śŝ��żǀ�ĨNested-PCR�Ÿě�šŹƺƇƿƹ�ƶŤƟź�ŚƷŶƳŚŝƽ�ƶƬƇŚů�Śŝ�ŚƤƯƿƶƀ�Śŝ�ŚƷ�ƶƳƺưƳƽ�ŵŹřŶƳŚŤſř�ŚſŚƴƃƾƿ��ŶƳŶºƃ���ºſŹźŝƾ�
ūźţǀŹřƺŴƳƺų�Ůƽ�ůŚƳ�Żř�ƵŵŚƠŤſř�Śŝǀƶ�ƯƺƳĥƾ�ſǀƭƹźĩƺŤ�B�ƭƺƳĥ�ƯǀŹŶƴĩƺŤƽmtDNA��ƴĪţ�Żř�ƵŵŚƠŤſř�ŚŝǀĨ PCR-RFLPŢƟźĭ�ƭŚŬƳř� �ŎƗƺưŬƯæåìê��ƶƄě�ŵŶƗĩŚųƾ�

�ƶƳƺĭ�ŻřPhlebotomus�ƇǀƘţ�ƹ�ŶǀǀƺƷ�Ʋƿŵźĭ�ŢƿŶ���ƶƳƺĭ�ƹŵP. sergenti�ƹ�papatasi�.�P�ţźţ�ƶŝǀ�Ŝèç�îé�ƹëí�ê�Ƈ�ŶƇŹŵǀŚƷ�ƶƳƺĭ�Ŷƽ�ŶƳŵƺŝ�ŜƫŚƛ���ĭŵƺºƫōƾ�
ƫǀƳŚưƄǀŚƾƿ��ƶƳƺĭ�Żř�ƶƳƺưƳ�ƹŵ�ŹŵP. sergenti��ë�èŶƇŹŵ��ƪĮƳř�ƶƳƺĭ�ƹ�ƵŶƷŚƄƯ Leishmania tropica�ƘţǀǀƲ ŵźĭƿŶ. ��ūźºţǀŮ �ŹřƺºŴƳƺųƽ ř�ºƿƲ �ƶºƳƺĭ Żř �ƱŚºƀƳř 

í�éæŵƺŝ�ŶƇŹŵ� ƶƘƫŚƐƯ źƋŚů ƫƹřǀƲ ƶƘƫŚƐƯ ƘţǀǀƲ ƬƣŚƳǀƲ ŝǀŹŚưƽ ƫǀƳŚưƄǀŻƺ Ťſƺěƾ ƶŝ ƁƹŹ ƫƺĪƫƺƯƾ ƱŚƯźĩ�ƱŚŤſźƸƃ�Źŵ ŵƺŝ ƶĩ ƱŚƄƳ ŵřŵ�ƕƺƳ ŝǀŹŚưƽ Źŵ řƿƲ ƱƺƳŚĩ Żř 

ƕƺƳ źƸƃƽ ƿŚĨƄų ƹ Śŝ ƪƯŚƗ Leishmania tropica Ţſř��řźŝƿƲ ŽŚſř ƶƳƺĭ ƶƄě ĩŚųƾ P. sergenti�ƶŝ ƱřƺƴƗ ƪƣŚƳ ŝǀŹŚưƽ Źŵ řƿƲ ƱƺƳŚĩ ƟźƘƯƾ Ưƾ�ŶƳƺƃ.��
 

Pathology and determination of parasite species using PCR-RFLP in Kerman 
 
Mozaferi, M., M. Dayer, A. Aghaei Afshar, H. Mollaei, M. Mashayekhi and M. Hakimi  
1.Moddares University, School of Medicine, Department of Medical Parasitology and Entomology, 2.Kerman University of 
Medical Sciences, Department of Medical Parasitology and Entomology, 3.Kerman University of Medical sciences, Health 
affairs 
 

Molecular techniques based on PCR with high sensitivity and specificity can detect the number of parasites in the vectors' 
body. The city of Kerman located in the southeast of Iran, is one of the main foci of Leishmaniasis disease in   Kerman 
province. This study was carried out in order to determine the vectors of disease in this area. This is a cross-sectional 
study that was done in 2014 and sandflies were caught and identified, DNA was extracted using proteinase K and 
amplification of K-DNA done using Nested-PCR technique, The result was identified with standard samples; to determine 
the host preference PCR _RFLP were employed. Altogether, a total of 1075 sand flies were collected and identified, 2 species 
including p. sergenti and P. papatasi were dominant 94/32% and 5/68 respectively. 3/6% P.sergenti sand flies were found 
naturally infected with L.tropica. 41/8% of blood meals were positive to human blood. This is the first report that is based on 
the determination of vectors CL by PCR method in Kerman district that showed that�the type of disease in this foci was ACL 
with L. tropica agent. According to this study P. sergenti is the main vector of ACL in this region.  
� � 
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ƫŚƳōǀƟ�żǀƳĥƺƬƾ�������ƶŤºƀě�żŞºſ�Ʋºſ�ƵřźºưƷ�ƪƯŚĪţ�ƹBrachynema germari (Hem.: Pentatomidae)�ƹ�żưƷƿ��Ţºƀ
źŤĩŚŝƿŚƾƿ��Ʊō 

��
ƋźƯǀƫƺĪƄĩ�ƶƾ��ƿŰŤƟ�śƺƤƘƾ�ŵŚŝōźƸƯ�ŶưŰƯ�ƹ�Źƺěƽ��

ƵźƄů�Ƶƹźĭ�ſŚƴƃƾ�ŻŹƹŚƄĩƽŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽŝźţ�ƵŚĮƄƳřŵ��ǀ��ƱřźƸţ��ŽŹŶƯ�Ţmarzieh.kashkouli@modares.ac.ir 

��
ƶŤƀě�żŞſ�Ʋſ��Brachynema germari Kolenati (Hemiptera: Pentatomidae)��ř�ƶŝ�ƶūƺţ�Śŝƿĩ�šŹŚƀų�ŵŚŬǀƠƾ�ưĩ�ƹƾưƷř��ǀŵŚƈŤƣř�Ţƽ�ǇŚŝƾƿ�Źŵ��

ƙŚŝ�ŚƷƽ�ŵŹřŵ�ƶŤƀě��ŸƜţƿř�ƶƿř�ŦƗŚŝ�ƵźƄů�ƲƿġŹŚƣ�ƩŚƤŤƳř��ƶŤƀě�żƜƯ�ŻƹźĪƳ�ŵŚŬ�Peglion (Saccharomycetales: Saccharomycetaceae)�Nematospora 

coryli�Ź�ƹƿƯ�ƁżǀƵƺ�Ư�ŚƷƾ�ŵƺƃ��ƤŰţǀƶŝ�šŚƤ�Ż�ħŹŵ�ŹƺƔƴƯƿŢƀ�ſŚƴƃƾ�ě�ƹǀŶƯ�ŹŚĪƷřŹ�Ʊŵźĩ�řŶƿźƿřźŝ�Ţƽ�řƿżưƷ�ŚƯř��Ţſř�ƶŤƟźĭ�ƭŚŬƳř�ŢƟō�ƲƿŤƀƾ�żưƷ�ŚŝƿŢƀ�ŚƷƽ�
ƶŝ�ƁŹřƺĭ�ƵŚĮŤſŵ�ƶŞƴū�ƱřƺƴƗ�řƽ�Ż�ŻřƿŢƀ�ſŚƴƃƾ�řƿſŹźŝ�ƱƺƴĩŚţ�ƵźƄů�Ʋƾ�Ţſř�ƵŶƄƳ��ř�ŹŵƿƘƣƺƯ�ƶƘƫŚƐƯ�ƲǀƟ�ŢǀŤƳĥƺƬǀżưƷ�ƹ�ƶŤƀě�żŞſ�Ʋſ�ĨƿźŤĩŚŝ�Ţƀ�ºƿŚƾƿ��Ʊō

ƘţǀǀŢſř�ƵŶƃ�Ʋ��ƮƷ�ƴģǀƯ�ƵřźưƷ�ƪƯŚĪţ��ƲǀƱŚŝż�żưƷƿŻŹř�ŵŹƺƯ�ŢƀƿŝŚƾ�Ţſř�ƶŤƟźĭ�Źřźƣ��ƜƫŚŝǀ�ƲB. germari�ƙŚŝ�Żř�ŚƷƽ�����Ɩºưū�ƱŚºƯźĩ�ƱŚŤºſř�ƶŤºƀě�Źƹōƽ�ŵźĭ�ºƿŶ��
�ũřźŴŤſřDNA��Ţưƀƣ�ŻřV4Ư�ƵŶƘƯǀƳŚƾ��ƵźƄů�ŝ�ŹŵǀŹřźĪţ�Ţƀ��ĩ�ƹ�ŢƟźĭ�šŹƺƇǀƠǀ�ŢDNA�ſŹźŝƾ�ŵźĭƿŶ��řźě�ŢƠū�ƶſ�Żř�ƵŵŚƠŤſř�Śŝ�Ʊō�Żř�žěƿƯƺưƗ�źưƾGro-

F1�Gro-R1��16SA1�16SB1�ƹ�LCO1490�HCO2198�ţźţ�ƶŝǀƱĥ�Ŝ�ŚƷƽ�groEL��ƹ16SrRNA�źŤĩŚŝƽ�żưƷƿ�ƹ�ŢƀCOI�ŨĪţ�ƵźƄů�ºǀ�ƫřƺºţ�ƹ�źƾ��ºƿŝŚƾ�
ŵźĭƿŶ��ŵźưƷƿƞ�ŻŚſƽ�ƫřƺţƾ�ŚƷƽ�řźŝ�ƵŶƯō�Ţſŵ�ƶŝƽ�Ʊĥ�ƶſ��groEL��ƹ16SrRNA��ƹCOI�ƭźƳ�Żř�ƵŵŚƠŤſř�Śŝ�ŹřżƟřClustal W��ƹ�ƭƹżƫ�šŹƺƇ�Źŵ��ƹƿřźƿƂ�ŚƷƽ�Ťſŵƾ 

ŢųŹŵ�Ʊō�Żř�žě�ƹ�ŢƟźĭ�ƭŚŬƳř�ŚƷƽ�ƟǀŤƳĥƺƬǀƭźƳ�Żř�ƵŵŚƠŤſř�Śŝ�Ĩ��ŹřżƟřMega6�ŵźĭ�ƮſŹƿŶ���Żř�ƵŵŚƠŤſř�Śŝ�ƵřźưƷ�ƪƯŚĪţƪĮƴţ�ƭřźĭ�Tanglegram� ŝǀ�ŢºųŹŵ�Ʋ��ŚºƷƽ�
ƟǀƳĥƺƬƾ�żưƷƿƯ�ƹ�ŢƀǀſŹźŝ�ŵŹƺƯ�ƱŚŝżƾ�ŢƟźĭ�Źřźƣ��ŚŤƳƿř�ƶĩ�ŵřŵ�ƱŚƄƳ�ŪƿźŤĩŚŝ�Ʋƽ�żưƷƿƶŝ�Ţƀ�ưŗřŵ�ŹƺƏƾ��ƳĥƺŤƳřǀĨ���Ţưƀƣ�ŹŵV4Ư�ƵŶƘƯǀƳŚƾ��ŵŹřŵ�ŵƺºūƹ�ƵźƄů��
ŚŤƳƿƱĥ�Ţſǈŝ�Żř�ƪƇŚů�Ū�ŚƷƽ�16SrRNA��ƹgroEL�ƶŝ�ţźţǀ�ƶŝŚƄţ�ƵŶƴƷŵ�ƱŚƄƳ�Ŝîí��ƹíå�ŶƇŹŵƽ�źŤĩŚŝ�žƴū�ŚŝƿŚƾƿ�Pantoea�ƺų�ƵŶƴƷŵ�ƱŚƄƳ�ƶĩ�ŵƺŝƿŶƳƹŚƄƽ�
ŵżƳƿźŤĩŚŝ�Ĩƽ�żưƷƿř�Śŝ�ŢƀƿƯ�žƴū�Ʋƾ�ŶƃŚŝ��ƫŚƳō�ŽŚſřźŝǀƟ�żǀƳĥƺƬƾ�Ʊĥ�ŚƷƽ�16SrRNA�ƹ�groEL��żưƷƿ�ŢƀB. germari�ŵżƳ�šřźƄů�ŚŝƿżưƷ�ƶĩ�Ĩƿ�ƱŚƄŤƀ

�ƶŝ�ƢƬƘŤƯGammaproteobacteria�Źŵ��ŵƺŝ�ƿ�ƶųŚƃ�Ĩ��ŵƹŶů�ęźŤſř�šƺŝîå���ŢƟźĭ�Źřźƣ.�ƪĮƴţ�ŝ�ƭřźĭǀŢųŹŵ�Ʋ�ŚƷƽ�Ɵǀ�ƳĥƺºƬƾ��ƱĥCOI��ƹƱĥ��ŚºƷƽ�źŤĩŚŝ�ºƿŚƾƿ�
ƱŚƄƳ�ƮƷ�ƵŶƴƷŵ�ŝŚƘƄƳřƾ�ŝǀƯ�ƲǀżưƷ�ƹ�ƱŚŝżƿŵƺŝ�Ţƀ�ƶĩ��Ʋſ�ƵřźưƷ�ƪƯŚĪţB. germari�ƹ�źŤĩŚŝƽ�żưƷƿƯ�ƱŚƄƳ�řŹ�ƂŤƀƾ�ŵřŵ��ŵƺưƗ�ƩŚƤŤƳřƽřƺŤŰƯ��ƽ�ǇŚŝƽ�ŻŚŝƽ�A-

T�ƫřƺţ�Źŵƾ�Ƴĥƾ��èè�êí��řźŝƽ��ƱĥgroEL��ưŗřŵ�Źƺƌů�ƹƾ�żưƷƿźŤĩŚŝ�ŢƀƿŚƾƿ�ŵżƳ�ƍŚŞţŹř�ƵŶƴƷŵ�ƱŚƄƳƿƵźƄů�Ĩ�Ưǀŵƺŝ�ƱŚŝż� 
 
Phylogenetic and coevolutionary analysis of the pistachio green stink bug, Brachynema germari 
(Hem.: Pentatomidae) and its bacterial symbiont 
 
Kashkouli, M., Y. Fathipour and M. Mehrabadi 
Department of Entomology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran 
 

The pistachio green stink bug, Brachynema germari (Hem.: Pentatomidae), has great importance to pistachio orchards 
due to its quantitative and qualitative damages. It feeds on pistachios causing kernel necrosis, transmission of the fungal 
pathogen Nematospora coryli Peglion (Saccharomycetales: Saccharomycetaceae)�and falling of fruits. Researches are being 
conducted to understand its biology and to find management solutions, but its symbiotic relationship with gut symbionts , as 
one aspect of its biology, is not understood. In this study, phylogenetic position of the pistachio green stink bug, B. germari  
and its bacterial symbiont were determined. Besides, host-symbiont coevolutionary events were also analyzed.   B. germari 
adults were collected from pistachio orchards located in Kerman province. DNA from the V4 section of the midgut (20 
replications) was extracted and its quality was analyzed. Using three general primer pairs, Gro-R1-Gro-F1, 16SB1-16SA1, 
and LCO1490�HCO2198, bacterial groEL and 16SrRNA and insect COI genes were amplified and sequenced, respectively. 
Three gene sequences, groEL, 16SrRNA and COI, were aligned by Clustal W software and edited manually (if any) followed 
by phylogenetic trees reconstruction by using Mega6 software. Coevolution was studied by using tanglegram between host 
and symbiont phylogenic trees. Results showed that, this symbiont is consistently (ontogenic) present in the V4 midgut region 
of B. germari. Blast results of 16SrRNA and groEl genes showed 98 and 80% similarity with bacterium genus Pantoe, 
respectively showed close relation of the symbiont with this genus. Based on 16SrRNA and groEL phylogenetic analysis, B. 
germari symbiont was placed in a clade (bootstrap value~ 90%) with other relative insects whose gut symbionts belong to 
Gammaproteobacteria. Network tanglegram between phylogenic trees of COI and a network tree of bacterial genes showed 
codivergence history between host and symbiont that supports coevolution of B. germari and its bacterial symbiont. Vertical 
transmission, highly A-T bias content in sequences (58.33% for groEl)�and consistent presence of the bacterial symbiont 
supports close relation of the insect-symbiont.  
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growing countries using AFLP markers 
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Genetic structure of insect populations could be influenced by isolation, geographical distances, physical barriers and 
ecology. Date palm hopper, Ommatissus lybicus de Bergevin (Hemiptera: Tropiduchidae), is a key pest of date palm in the 
Middle East. In order to investigate the genetic structure of date palm hopper, we sampled 12 populations from the main date 
palm growing regions of Iran, Pakistan, Oman and Egypt. For this, AFLP markers were used and five primer combinations 
generated 63 polymorphic markers, which resulted in clear-cut resolution among populations. Analysis of molecular variance 
(AMOVA) using Arlequin version 3.5.1.2�revealed 5.88% variation within and 94.12% among populations.Pair-wise genetic 
distances among populations were estimated according to Nei and Li�s index (1979). Phylogeny analysis and bootstrap test 
with 1000 replication performed using Vegan package in R version 3.1.0. Phylogeny test revealed three significantly 
diverged populations as Abu Musa, Jiroft and Egypt(UPGMA; bootstrap value = 78), among which Abu Musa was highly 
diverged from the other two. Bam and Bushehr were distinctly grouped in one clade(UPGMA; bootstrap value = 52)and the 
rest of populations resided in the third clade(UPGMA; bootstrap value = 52).No significant correlation was seen between 
geographic and genetic distances of populations. Taken all together the date palm hopper populations diverge under selection 
pressure as a result of ecological constraints and farm management practices beside their geographic distances. Moreover, 
low genetic drift among the populations due to lack of inter-population immigration resulted in no correlation between 
genetic and geographic distances of populations even in close distances. 
  

mailto:���
mailto:nabibagheri@yahoo.com


Ʋǀŝ�ƵźĮƴƧ�Ʋǀƫƹř��ƾƬƬưƫřƵźƄů��Ʊřźƿř�ƾſŚƴƃ�î�ì�ŹƺƿźƸƃ�ÎÐîé� �ÒÕ��

��

58 1st Iranian International Congress of Entomology, 29�31 August 2015 

 

ŤƳĥ�ƕƺƴţǀĪƾřŶū��ƾƿ�ƫƺţǀƬŨƯ�Ŷƾ�ĥƺƫƺĩř�ƶƘƫŚƐƯ�ƹƿĪƾ�ƘưūǀŢ�ŚƷƽ���ŚƯźų�ƵźŬƳŻOmmatissus lybicus deBergevin��
��

ŞƴƫřŶŞƗƾ�źƣŚŝƽ�Î���ƿŰŤƟ�śƺƤƘƾ�ŹƺěÎ�ŬƯ��ǀźƨƀƗ�Ŷƽ�ſǀƺƷŚƾƿÏ�ƹ�Ż�ŵŚƃźƸƯƿƲ�ŶŝŚƘƫřƿƴƾÐ��
Î��ƵźƄů�Ƶƹźĭ�ſŚƴƃƾ�ŻŹƹŚƄĩƽŝźţ�ƵŚĮƄƳřŵ��ǀ��ŽŹŶƯ�Ţřƿ��Ʊřźnabibagheri@yahoo.com�Ï��ƤŰţ�ƂŴŝǀĭ�šŚƤǀĪƃżě�ƵŚƾƤŰţ�żĩźƯ��ǀŻŹƹŚƄĩ�šŚƤƽ��ƖŝŚƴƯ�ƹ
ŞƏǀƘƾ�ř��ƱŚĭżƯźƷƿ�ƱřźÐ��ƤŰţ�ƂŴŝǀƯƺƳĥ�šŚƤǀƤŰţ�ƵŶĪƄƷƹĦě��žĪǀŝ�šŚƤǀĥƺƫƺƴĪţƺƽ�ŻŹƹŚƄĩƽ�řƿƱřź 

��
ŻŚƯźų�ƵźŬƳ��Ommatissus lybicus de Bergevin ��ƿĪƾ�źţ�ƮƸƯ�ŻřƿƯŹƹŚų�ƶƤƐƴƯ�Źŵ�ŚƯźų�šŚƟō�ƲǀƯ�ƶƳŚƾ�ŶƃŚŝ��ŚƷ�ƶƯŚƳźŝ�ŵƺūƹƽ�ŶƯƿźƿŤƾ��ƩźŤƴĩ�ƹ�ƕƺƴŤƯ

ƃǀưǀŗŚƾ�Ŷƃƿř�Ŷƿř�ŢƟō�ƲƿƋźƟ�ƲǀŻ�ŵřŶƘţ�ƶĩ�Ƶŵřŵ�ƪĪƃ�řŹ�ƶƿŵŚƽ�ƘưūǀźţŚěƺƫō�Ţƿř�Żř�ĨƿŶƃŚŝ�ƶŤƟźĭ�ƪĪƃ�ƞƬŤŴƯ�ƢƏŚƴƯ�Źŵ�ƵźƄů�Ʋ���ŹŵřƿƤŰţ�ƲǀŤƳĥ�ƕƺƴţ��ƢǀĪƾ��ƹ
ŤƳĥ�ŹŚŤųŚſǀĪƾ�ƘưūǀŢ�ŚƷƽ�ſ�Ʊĥ�Żř�ƵŵŚƠŤſř�Śŝ�ŚƯźų�ƵźŬƳŻǀƀĩř�ƭƹźĩƺŤǀ�ŻřŶƿ�Ĩ(COI)��Ʊĥ�ƹÏÕ�ŵ�Źō�Žřƽ�ř�Ʊřƽ��28S rDNA��ŢƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ��ƴĤưƷǀ�Ʋ

ſŹźŝ�ŹƺƔƴƯ�ƶŝƾ�řŶūƾƿ�ƫƺţǀƬŨƯ�Ŷƾ�ƠŴƯ�ƶƳƺĭ�ŵƺūƹ�ƩŚưŤůř�ƹƾ��ƿŚƯŻō�Ĩƿƣǈţ�Ƃƾ�ŝ�ƹ�ƱƹŹŵǀƘưū�ƲǀŤƾ�ƹŹƽ�Ƙưū�ŹŚƸģǀřźĭřƹ�Ţƽ�řƿ��ƱƹŶºŝ�ƱƺƯŻō�Żř�ƵŵŚƠŤſř�Śŝ�Ʊřź
ŢƟźĭ�ƭŚŬƳř�śŚŴŤƳř��ŚŤƳƿżŬţ�Ūƿƶ�ŹřƹƿƫƺĪƫƺƯ�žƳŚƾ��AMOVA��Ʊĥ�COI�Źŵ�ƭźƳ��ŹřżƟřArlequinƘưū�ƶĩ�ŵřŵ�ƱŚƄƳǀŚƷ�Ţƽ�řŹřŵ�ƶƘƫŚƐƯ�ŵŹƺƯƽ�ŚƷ�šƹŚƠţƽ�ƴƘƯƾ�

ŝ�ƹ�ƱƹŹŵ�ŹřŵǀƘưū�ƲǀŤƾ�ŶƴŤƀƷ���ƕƺƴţ�ƵŶưƗ�ƂŴŝ�ÍÒ��ÓÒ�ŤƳĥ�ƕƺƴţ�ŶƇŹŵǀĪƾ��ŤƳĥ�ƕƺƴţ�ƶŝ�ƍƺŝźƯǀĪƾ�ŝǀƘưū�ƲǀŤƾ�ŵƺŝ���ŹřżƟř�ƭźƳ�Żř�ƵŵŚƠŤſř�Śŝ�ƵƹǈƗ�ƶŝTCS��ŵƺūƹ
ſǀţƺƬěŚƷ�ƵŵżǀƯ�Źŵ�řżŬƯ�ĚǀƘưū�ƱŚǀŚƷ�Ţƽ�ŵźĭ�ƆŴƄƯ�ƶƘƫŚƐƯ�ŵŹƺƯƿŶ��ƘưūǀŚƷ�Ţƽ�ū�ƹ�ƱŚưƗǀţƺƬěŚƷ�ŹŚƸģ�Śŝ�ƭřŶĩ�źƷ�ŢƟźǀřŹřŵ�Ěƽ�ŝǀźŤƄƿ�ƕƺƴţ�ƲƘưū�ƱƹŹŵǀŤƾ�

ŶƳŵƺŝ��ſŹźŝƾ�ƫřƺţƾ��ƱĥÏÕ�ŵ�Źō�Žřƽ�ř�ƱřƽƘưū�ƶưƷ��ǀŚƷ�Ţƽ��Źŵ�řŹ�ƶƘƫŚƐƯ�ŵŹƺƯƿŵřŵ�Źřźƣ�Ƶƹźĭ�Ĩ��ƣǈţƾ�ŝǀƘưū�ƲǀŤƾ�ƯŚưţ�Źŵƾ�ţǀŚƷŹŚưƽ��ƶŝ�źŬƴƯ�ƶƘƫŚƐƯ�ŵŹƺƯ
ŹřŸĮưŴţƽ�ř�Źŵƿţ�Ʋǀƫƹ�Ŷƃ�ŚƷŹŚưƾ�ŵřŶƘţ�Źŵƽ�Ʒ�ŚƷ�ŹřźĪţ�ŻřǀƬƯŚĩ�ƵźƄů�ƶƳƺĭ�Ģƾ�ƫƺţǀŶƄƳ�Ŷ���ƹ�ƮŴţ�ŵřŶƘţźƠţ�ŶƇŹŵƿƣǈţ�ƹŵ�Źŵ�ƮŴţ�Ųƾ�Abu Musa × Tezerj��ƹ

Bam × TezerjƴƘƯ�ŹƺƏ�ƶŝƾ�Źřŵƽ�ƣǈţ�Żř�źŤưĩƾ�Ƙưū�ƱƹŹŵǀŤƾ�Ƙưū�ŹŵǀŚƷ�Ţƽ�ƿŵƺŝ�ƵŶƃ�ŵŚ��řƿŚŤƳ�ƲƿƯ�Ūƾ�ř�ƶƳŚƄƳ�ŶƳřƺţƽ�řźĭřƹ�Żřƾƿ�Ŷƃƿųźŝ�Ŷƾ�Ƙưū�Żřǀ�Źŵ�ŚƷ�Ţ
řƿřŶŤŝř�ƪůřźƯ�ƕƹźƃ�ľǇŚưŤůř�ƹ�ƵźƄů�Ʋƾƿ�ĪƄţǀ�ŶƃŚŝ�Ʊō�Źŵ�ƶƳƺĭ�ƪ��ŚŤƳƿŪ�ſŹźŝƾ��ŵƺūƹźŤƧŚŝƽ�żưƷƿƬųřŵ�Ţƀƾ�Wolbachia�ƘưūŹŵǀŚƸŤƽ�ĩŚů�ƶƘƫŚƐƯŵŹƺƯƾ�Żř��ŵƺūƹ
řƿƲ�źŤĩŚŝƽ�Ƙưū�ƹŵ�ŹŵǀŢ�ŚƯźų�ƵźŬƳŻƽ�ŵƺŝ�ƭźƸū�ƹ�źƸƃƺŝ���

 
Genetic diversity, reproductive isolation and ecological study of date palm hopper, Ommatissus 
lybicus de Bergevin, populations 
 
Bagheri, A.1, Y. Fathipour 1, M. Askari Seyahooei2 and M. Zeinolabedini3 

1.Department of Entomology, Faculty of Agriculture, Tarbiat Modares University, P.O. Box 14115-336, Tehran, Iran, 
nabibagheri@yahoo.com 2.Department of Plant Protection, Agricultural and Natural Resources Research Center of 
Hormozgan.,Bandar Abbas, Iran ,P.O.Box, 79145-1577, askarisey@gmail.com 3.Department of Genomics, Agricultural 
Biotechnology Research Institute of Iran (ABRII), Karaj, Iran, mzeinolabedini@abrii.ac.ir 
 

Date palm hopper, Ommatissus lybicus de Bergevin, is a key pest of date palm in the Middle East. Presence of numerous 
allopatric populations of the insect is an indication of being experienced to various selection imposed by environmental 
factors. In this study, genetic diversity and genetic structure of allopatric populations of date palm hopper were investigated 
by cytochrome oxidase subunit I (COI) and 28S rDNA genes. To investigate the reproductive isolation and presence of 
cryptic species complex, crossing experiment was implemented on four Iranian allopatric populations of date palm hopper. 
Analysis of molecular variance (AMOVA) for COI gene using Arlequin software revealed significant variation among and 
within populations. The main genetic variation (65.08, P<0.01) was observed among the populations. In addition, thirteen 
haplotypes were identified for the individual�s sequenced using TCS software. Oman and Jiroft with four haplotypes showed 
the most within population variation, respectively. The 28S rDNA sequences from different populations were identical. Inter-
crosses study of the entire populations led to fecundity in no-choice mating trials while in some replicates of the inter-cross 
treatments no adult insect were produced. The mean number of fecundity and egg hatchability in the two Abu Musa × Tezerj 
and Bam × Tezerj inter-crosses (except for Bam♂ × Tezerj♀) were significantly lower in compare with their respective intra-
cross treatments. These results can be indicative of the presence of incipient species. PCR detection of Wolbachia 
endosymbiont only revealed Wolbachia infection in two populations (Bushehr and Jahrom). 
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ŚƤƯƿŹ�ƶƀƿŢŴ��Ŭƴºſƾ�Ƙưū�ƹŵ�ºǀ�ŢTrichogramma brassicae (Hym.: Trichogrammatidae)��ƱŚŤºſř�Źŵ��ŚºƷƽ�
řźƃ�Źŵ�ƱŚŤƀƬĭ�ƹ�ŻźŞƫřƿŚƯŻō�ƎƿƷŚĮƄƾ��

��
ŗƺĪƷŚƃ�ĨƬƯ�ƶƳŚưŧƾſŹŚƟ�ƶưƏŚƟ��ƾůŹ��ǀ�ƮƸƫřŶŞƗƾ�ŭŚŞƈƯ�ƹ�ŹŷƺƳ�ŜſŚƯŚūƽ���

ĭ�ƵƹźĭǀƵŚ�Īƃżěƾ�ſŶƴƸƯ�ƹ�ƭƺƬƗ�ƵŶĪƄƳřŵƾ�ŻŹƹŚƄĩƽŵźě��ƿŻŹƹŚƄĩ�žƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ũźĩ��ƱřźƸţ�ƵŚĮƄƳřŵ��
��

ŻřŹŚě�ŹƺŞƳŻƿŗƺŤǀ�Ŷ Trichogramma brassicae westwood �ƿĪƾ�ƮƸƯ�Żř�źţƿƶƳƺĭ�Ʋ�ŚƷƾƿ�ƶŝ�ƶĩ�Ţſř�ƶƯŚƳźŝ�Źŵ�ƢƟƺƯ�ŹƺƏ�ŚƷƽ�ŝ�ƩźŤƴĩǀĥƺƫƺƿƶŝ�Ĩ�Ư�ŹŚĩƾ�ŵƹŹ��
ƷŚĭōƾ�Ɯţ�ŻřǀǀƘưū�šřźǀŢ�ŚƷƽ�řƿƯ�ŹƺŞƳŻ�Ʋƾ�Ƹŝ�Źŵ�ŶƳřƺţǀƶƴ�ŻŚſƽ�ŵźŞƷřŹ�ƹ�ƵƺŞƳř�ƁŹƹźě��ŚƷƽ�ŶƃŚŝ�źŧŒƯ�šŚƟō�ƩźŤƴĩ��ř�Żř�ƝŶƷƿſŹźŝ�ƶƘƫŚƐƯ�Ʋƾ�ƜţǀǀĥƺƫƺƟŹƺƯ�šřź�ºƿ�Ĩ
ƘưūǀŢ�ŚƷƽ�ŚƷŹƺŞƳŻƽ��ƁŹƹźěƿŹŚŤĪƀƳř�Źŵ�ƶŤƟŚƿƬƣř�Śŝ�ŻźŞƫř�ƹ�ƱŚŤƀƬĭ�ƱŚŤſř�ƹŵ�Źŵ�ƭƺǀƹŵ�ƶŝ�šƹŚƠŤƯ�Ʈ�Ź�ƁƹŹƿŢŴ�Ŭƴſƾ�Ťƴſƾ�ſŶƴƷ�ƹƾ�Ưƾ�ŶƃŚŝ��ÎÓ��Żř�ƚƫŚŝ�ƵŵŚƯ�ŹƺŞƳŻ

Ƙưū�źƷǀƟŵŚƈţ�šŹƺƇ�ƶŝ�Ţƾ�ŻŚſřŶūƽ�řźŝ�ƹƽ�ĭƺƬūǀźƽ�ƃŚƳ�šǈĪƄƯ�Żřƾ�ƺƬū�ƩŚŝ�Żř��ƱŹŚƤţ�ƭŶƗ�Żřƽ���ƵŵŚºƯ�ŢºſřŹ�Ţưſ��ŚºƷƽ���ǈºſř�ƚƫŚºŝƿƸţ�Ŷ�ºǀƶ���Ŷºƃ���ƁƹŹ�Źŵ
ŹƿŢŴ�Ŭƴſƾ�Ťƴſƾ�ÎÏ��ƩƺƏ�ƪƯŚƃ�ŢƠƇ(A)ŰƯ��ǀ�ƎB)���ƩŚŝ�ƉźƗ�ƹ(C)ƺƏ���ƩŚŞĭŹ�Ʃ�(stigmal v.�D)�ŚƸŤƳř�ƶƬƇŚƟ��ƽ�ƫƹř�Żř�ƩŚŞĭŹǀŹ�Ʋƿ���ƺºƬū�ƶºŞƫ�ĨºƄƾƿ�

ƩŚŝ(E) ŢŞƀƳ���ŚƷƽ�ƉźƗ�ƶŝ�ƩƺƏ(F) ŰƯ��ǀ�ƩƺƏ�ƶŝ�Ǝ�(G�ƩŚŞĭŹ�ƩƺƏ�ƶŝ�ƩŚŝ�ƩƺƏ���H�ŰƯ��ǀƩŚŝ�ƉźƗ�ƶŝ�ƎI) �ŚƸŤƳř�ƶƬƇŚƟ�ƶŝ�ƩŚŝ�ƉźƗ��ƽ���ºƫƹř�Żř�ƩŚºŞĭŹǀ�Ʋ
ŹƿƺƬū�ƶŞƫ�ĨƄƾƿ�ƩŚŝJ) �ƤƟř�ƶƬƇŚƟ��ƾ�ŝǀŚƸŤƳř�Ʋƽ�ŚƸŤƳř�Śţ�ƩŚŞĭŹƽ��ƩŚŝ(K)�ƤƟř�ƶƬƇŚƟ�ƶŝ�ƩŚŝ�ƩƺƏ�ŢŞƀƳ�ƹƾ�ŝǀŚƸŤƳř�Ʋƽ�ŚƸŤƳř�Śţ�ƩŚŞĭŹƽ�ƩŚŝL) ���Ŷºƃ�śŚŴŤƳř���Źŵ

Ź�ƁƹŹƿŢŴ�Ŭƴſƾ�ſŶƴƷƾ�ħŹŚƯŶƴƫ�ƪƇřƺƟ�šŚƘŝźƯ�ƕƺưŬƯ�ũřźŴŤſř�ŢƸū�ħŹŚƯŶƴƫ�ŢƄƷ��ŚƷ�(Centroid size�ƜŤƯ�ƱřƺƴƗ�ƶŝǀƶŤƟźĭ�źƔƳ�Źŵ�ƩŚŝ�ƵŻřŶƳř�ź�Ŷƃ��ƹŚƈţƿ�ź
ƩŚŝ�Ťſř�Śŝ�ŚƷŝŹƹŵ�Żř�ƵŵŚƠǀƯ�ƶŝ�ƪƈŤƯ�Ʋǀ�ęƺĪſƹźĪ�ccd sony��ƭźƳ�Żř�ƵŵŚƠŤſř�Śŝ�ƹ��ŹřżƟřDinolite 2�Ƹţǀƶ�Ŷƃ��ƜŤƯ�ũřźŴŤſř�ŢƸūǀŚƷźƽ�ŹƿŢŴ��Ŭƴºſƾ�ƭźºƳ�Żř�����ŹřżºƟř

Digimizer 4.1.1.0�ƤƯ�ƹ�ƵŵŚƠŤſřǀ�ŽŚpixel�śŚŴŤƳř�Ŷƃ��ħŹŚƯŶƴƫ�ƶŝ�ŚƷ�ſƹǀƭźƳ�ƶƬ�ŹřżƟřtpsDig2 v2.16 �Ƶŵřŵ�ƶŝ�ŚƷƽ�ưĩƾ�ŶŞţƿ�ƪŶƳŶƃ���ƕƺưŬƯ�ƶŞſŚŰƯ�ŹƺƔƴƯ�ƶŝ
ħŹŚƯŶƴƫ�ƪƇřƺƟ�šŚƘŝźƯ�ƭźƳ�Żř�ŚƷ�ŹřżƟřtpsRelw v1.49 �ŚƸƳ�Źŵ�ƹ�Ŷƃ�ƵŵŚƠŤſřƿƵŵřŵ�Ţ�ƶŝ�ŚƷ�ſƹǀƭźƳ�ƶƬ��ŹřżƟř SPSS V.19�ƫŚƳōǀŶƳŶƃ�ż��ŚŤƳƿƫŚƳō�ŪǀżŬţ�żƿŹřƹ�ƶƿ�Ŷƴģ�žƳŚ

ƜŤƯǀƵź�Śě�źŝƿƜŤƯ�ƕƺưŬƯ�ƶǀŚƷźƽ�ŹƿŢŴ�Ŭƴſƾ�ƴƘƯ�ƝǈŤųř��ƩŚŝƾ�Źřŵƽ�ŝ�řŹǀ�ƲƩŚŝ�ŚƷƽ�Ƙưū�ƹŵǀ�ŵřŵ�ƱŚƄƳ�ŻźŞƫř�ƹ�ƱŚŤƀƬĭ�ƱŚŤſř�Ţ�Wilks' Lambda: 0.002, F: 

863.950, df1: 12, df2: 19, Sig: 0.0002����ƱƺƯŻō�ŽŚſřźŝT�šŚƠƇ��C��E��ƹLƘưū�Źŵ��ǀƴƘƯ�ŹƺƏ�ƶŝ�ŻźŞƫř�ƱŚŤſř�Ţƾ�Źřŵƽ�īŹżŝ�Ƙưū�Żř�źţǀ�ƱŚŤƀƬĭ�ƱŚŤſř�Ţ
ƫŚůŹŵ��Ţſřƾ��šŚƠƇ�Źŵ�ƶĩG��H��I��ƹJ�Ƙưūǀſř�ŢƴƘƯŹƺƏ�ƶŝ�ƱŚŤƀƬĭ�ƱŚŤƾ�Źřŵƽ�īŹżŝ�Ţſř�źţ���ƱƺƯŻōT�Śě�źŝƿƜŤƯ�ƶǀħŹŚƯŶƴƫ�ƪƇřƺƟ�šŚƘŝźƯ�ƕƺưŬƯ�ź��ƱŚºƄƳ�ŚƷ��ŵřŵ

Ƙưū�ƩŚŝ�ƵŻřŶƳřǀ�ƱŚŤƀƬĭ�ƱŚŤſř�Ţ�mean: 651.7��īŹżŝ��ŻźŞƫř�ƱŚŤſř�Żř�źţ�mean: 613.3��Ưƾ��ŶƃŚŝ�T: 2.447, df: 30, Sig: 0.020���ŚŤƳƿƤŰţ�Żř�ƪƇŚů�Ū�ºǀ�Ƣ
ƱŚƄƳ�Ƙưū�ŵřŵǀŢ�ŚƷƽ�T. brassicae�ŹŚŤĪƀƳř�Źŵƿƭƺ�ŚƷƽ�řŹřŵ�Ţſř�ƲĪưƯ�ŹƺƄĩ�ƞƬŤŴƯƽ�ř�ƹ�ŶƴƃŚŝ�ƵŻřŶƳř�ƕƺƴţƿƯ�ƮƸƯ�Ʋƾ�ƶƯŚƳźŝ�Źŵ�ŶƳřƺţ�ŚƷƽ�ŝ�ƩźŤƴĩǀĥƺƫƺƿ�ŵŹƺƯ�Ĩ

Źřźƣ�ƶūƺţ�ĭǀŵź���
 
Morphometric comparisons of two populations of Trichogramma brassicae (Hym.: 
Trichogrammatidae) from Alborz and Golestan provinces In laboratory conditions 
 
Malek Shahkouyi, S., F. Farsi, R. Abdolahi Mesbah and J. Nozari  
Department of Plant Protection, Faculty of Agriculture and Natural Resources, University of Tehran, Karaj 
 

Parasitoid wasps Trichogramma brassicae westwood is one of the most important species used successfully in biocontrol 
programs. Awareness of variations of this wasp population may be effective in optimizing the mass rearing and strategies of 
pests control. The purpose of this study was to evaluate the morphological variations of wasps based on morphometric and 
Geometric morphometric methods, reared in Alborz and Golestan provinces insectariums with different climate. Randomly, 
16 adult female wasps separated from each population and to avoid any question arising from asymmetry, slides prepared 
from right forewings of adult females. In morphometric method, 12 traits include wing length (A), perimeter (B), width (C), 
vein length (stigmal v.) (D), distance between end of the vein and the first wing front edge hairs (E), ratios of the wing length 
to width (F), perimeter to wing length (G), wing length to the vein length (H), perimeter to wing width (I), wing width to 
distance between end of vein and the first wing front edge hairs (J), the horizontal distance between end of vein and wing 
(K), ratio of wing length to the horizontal distance between end of wing and vein (L) was selected. In Geometric 
morphometric method, to extract the sum of squared distances of landmarks (centroid size), eight landmarks were cosidered 
as variable of wing size. Wing images were prepared with the camera, attached to the microscope (ccd sony) and using the 
software Dinolite 2. Software Digimizer 4.1.1.0 in pixel scale selected to extract morphometric variables. Landmarks 
transformed to quantitative data with software tpsDig2 v2.16. The software tpsRelw v1.49 used to calculate the sum of 
squared distances of the landmarks and total data analyzed with software SPSS V.19. The results of multivariate analysis of 
variance based on sum of wing morphometric variables showed significant differences between the two populations, 
Golestan and Alborz province (Wilks' Lambda: 0.002, F: 863.950, df1: 12, df2: 19, Sig: 0.0002). Based on T-test, traits 
include C, E and L were significantly larger in Alborz population whereas G, H,I and J traits, were significantly larger in 
Golestan population. According to T-test based on variable sum of squared distances of landmarks, wing size of Golestan 
population (mean: 651.7) is larger than Alborz population (mean: 613.3) (T: 2.447, df: 30, Sig: 0.020). The results of this 
research showed that populations of T. brassicae may have size variety in different insectariums of the country and this could 
be considered in biological control programs. 
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Ŷū�ƁŹřżĭƿ�Ŷƿƶƴĩ�Żř�ƶƳƺĭ�ƹŵ�ƹ�žƴū�Ĩ�ŚƷƽ�Ťěƾ�ŗƺĩǀ�Ŷ(Acari: Oribatida)řźŝ��ƽ�ƶƴĩ�ƱƺƟ�ŚƷƽ�řƿ�Ʊřź ��ƱŚŤºſř�Żř
ĭǀ�Ʊǈ��
��

ƺƌţźƯ�ƮƴŞƃƽæƬū��ǀūŚů�ƪƾ�ƵŵřŻæ ƬƗŶưŰƯ�ƹƾ�Ưźĩřƾç���
æ��ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƭƺƬƗ�ƵŶĪƄƳřŵ��ƽĭ�ƵŚĮƄƳřŵ��ǀř��ŢƃŹ��Ʊǈ�ºƿ��Ʊřźshmortazavi@msc.guilan.ac.ir��hajizadeh@guilan.ac.ir�ç����ƂºŴŝ
ĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĮƄƳřŵ��ƽƃ�ƵŚĮƄƳřŵ��ǀƃ��Żřźǀř��Żřźƿ��Ʊřźakrami@shirazu.ac.ir 

��
ƶƴĩ�ƱƺƟ�ŚƷƽ�ƱŚƸƳ�ŤſřǀŚưĮƽ�řŶŤŝřƾƿ�Źŵ ųźŝƾ�ĭ�ƱŚŤſř�ƢƏŚƴƯ�Żřǀ�Ʊǈ�řƿƱřź���Əƾ��ƩŚſæèîç��ŵŹƺƯſŹźŝƾ�ŢƟźĭ�Źřźƣ���ƶºƳƺưƳ��ŚºƷƽ�����ƞºƬŤŴƯ�ƢƏŚºƴƯ�Żř�ħŚºų

Ɩưū�Źƹōƽ�Ŷƃ��ƶƴĩ�ƣ�Żř�ƵŵŚƠŤſř�Śŝ�ŚƷǀ�žĜſ��ŶƳŶƃ�ƝŚƠƃ�ƪƴƟƺŤĩǇ�ƩƺƬŰƯ�Źŵ�ƹ�ũřźŴŤſř�żƫźŝ�ƞŰƯ�ŹŵǀƺƷ�ƎƿŻř�ź�Ʊō�ǈſř�ŚƷƿƯ�ŶǀěƺĪſƹźĪƾ�Ƹţ�ºǀ�ºƃ�ƶŶ���ºƏƾ�ř�ºƿ�Ʋ
ſŹźŝƾ��ƿ��žƴū�ĨMesotritia Forsslund, 1963���ƶƳƺĭ�ƹŵ�ƹMesotritia nuda, (Berlese, 1887)��ƹAcrotritia pirovaci Niedbala, 2006���Żř
ƶƴĩ�ŚƷƽ�Ťěƾ�ŗƺĩǀřźŝ��Ŷƽ�ŤƀŴƳǀř�ŹƺƄĩ�Żř�ŹŚŝ�ƲƿƖưū�Ʊřź�Źƹōƽ�ŚſŚƴƃ�ƹƾƿ�ŶƳŶƃ���

 
New record of one genus and two species of ptyctimous mites (Acari: Oribatida), for Iran mite 
fauna, from Guilan province 
 
Mortazavi, Sh.1,�J. Hajizadeh1 and M. A. Akrami2  
1.Department of Plant Protection, Faculy of Agricultural Sciences, University of Guilan, Rasht, Iran, 
shmortazavi@msc.guilan.ac.ir, hajizadeh@guilan.ac.ir 2.Department of Plant Protection, College of Agriculture, Shiraz 
University, Shiraz, Iran, akrami@shirazu.ac.ir 
 

During 2013, fauna of macropyline cryptostigmatic mites�were studied in some areas of Guilan Province (Iran). Soil 
samples were taken from different places. Mites were extracted by Berlese funnel, cleared in lactophenol and mounted in 
Hoyer�s medium on microscopic slides. In this survey, one genus, Mesotritia Forsslund, 1963, and two species, Mesotritia 
nuda (Berlese, 1887) and Acrotritia pirovaci Niedbala, 2006, of ptyctimous mites, were collected and identified for the first 
time from Iran. 
� � 
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ŤƀƳƺƟ�ƶƘƫŚƐƯǀ�ƵŵřƺƳŚų�ĨApionidae (Coleoptera: Curculionoidae)��ƱŚƤƫŚƏ�ƱŚŤſźƸƃ�Źŵ���ŻźºŞƫř�ƱŚŤºſř� ��ƶºŝ
ƟźƘƯ�ƵřźưƷƾ�Ŷū�ƁŹřżĭ�ƶſƿřźŝ�Ŷƽ�řƿƱřź��

��
ƗŚƴƇ�ƱŚƀůřƾ�ſ�ƱŚūźƯ�ƹǀŶƽ��

�ƵŶĪƄƳřŵŻƿŢƀ�ſŚƴƃƾ řŻŹŚŞţ�ŜƐƣ�żĩźƯ�ƹƾƿ�ŵźě���ƵŶƳŻ�šřŵƺūƺƯƿ�žƱřźƸţ�ƵŚĮƄƳřŵ��ƭƺƬƗ��mseyyedi@ut.ac.ir��ehsansanai@ut.ac.ir��
 

ŚƌƗřƽ��ƵŵřƺƳŚųApionidae Schoenherr, 1823 (Coleptera: Curculionoidae)�ƯƺƏźųźſƾ�ŚƷƽ�Īģƺĩƾ�ĨųŚƃ�Śŝ�ŚƷƾƿ��ŢſřŹ�ưųǀƵŶƄƳ�ƵŶ��ŶƴŤƀƷ��
ŝ�ƱƺƴĩŚţǀ�Żř�Ƃëåå��Żř�ƶƳƺĭApionidae�ŤĩŹŚŘƫŚě�ƶƤƐƴƯ�ŹŵǀƵŶƃ�ƁŹřżĭ�Ĩ��Źŵ��ƶƷŵ�ƹŵ�ƩƺƏƽ�ųřǀ�ŵƹŶů�źìå��ƶƳƺĭApionidae�ř�Żřƿ�Ţºſř�ƵŶƃ�ƁŹřżĭ�Ʊřź����ƶºŝ

ŚſŚƴƃ�ŹƺƔƴƯƾƿ��ƵŵřƺƳŚų�ǇŚŝ�ƱƺƟCurcuolionoidae�ƺƳƿř�ƱŚĭŶƴƀƿƤŰţ�ƲǀŵŶƘŤƯ�šŚƘƫŚƐƯ��Ƣƽ�ƱŚŤſř�Źŵ�řŹ�ŚƷƽ�ƫŚưƃƾ�řƿ�ƩŚºſ�Źŵ�ƹ�ŶƳŵřŵ�ƭŚŬƳř�Ʊřź��ŚºƷƽ�æèîè�
æèîéƶƳƺĭ���ŚƷƽ�Apionidae��ƱŚƤƫŚƏ�ƱŚŤſźƸƃ�Źŵ�ŻźŞƫř�ƱŚŤſř���ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ��řƺƷ�ƹ�śō�Śŝ�ƱŚƤƫŚƏƾƿ�ŝƺƴū�ƶƴƯřŵ�Źŵ�ƩŶŤƘƯƾ�Ţſř�Ɩƣřƹ�ŻźŞƫř�Ƶƺĩ�ƶŤƃŹ��
ƶƳƺưƳ�ŹřŻ�Ʋưģ�Żř�ŚƷ�ƶŝ�ŚƷ�ſƹǀƶƬ�ƽ�Źƺţ�ƁƹŹ�Ɩưū�ƱŵŻ�Źƹōƽ�ŶƳŶƃ���ŵřŶƘţæê��Żř�ƶƳƺĭæå�ŚſŚƴƃ�žƴūƾƿ�ŶƳŶƃ��ŚƷ�ƶƳƺĭƽ�ŚſŚƴƃƾƿ�ſƹ�ƶŝ��ƵŶƃǀŴŤƯ�ƶƬ�ƩŹŚĩ��ƶƏƺŝźƯ�Ɔƈ

Śţ�ƱŚŤƀƸƫ�ŹƺƄĩ�Żř��ƱƺƃǀƿŶƳŶƃ�Ŷ���Ż�ŵřŶƘţ�ƶŝ�ƶūƺţ�ŚŝƿƶƳƺĭ�ŵŚ�ƶƤƐƴƯ�Źŵ�ŚƷ�ƽ�ŝ�šŚƘƫŚƐƯ��ƶƘƫŚƐƯ�ŵŹƺƯ�ŵƹŶŰƯǀř�ƱƺƟ�ŵŹƺƯ�Źŵ�źţ�ƖƯŚū�ƹ�źŤƄƿƳřźƾ��ƵŵřƺƳŚųApionidae�
ƇƺţǀƯ�ƶƾ�ŵƺƃ��ŚƷ�ƶƳƺĭƽ�ŚſŚƴƃƾƿ�Ż�Źŵ�ƵŶƃƿŢſř�ƵŶƃ�ŢſźƸƟ�ź��Ŷū�ƵŶƃ�ƁŹřżĭ�ƶƳƺĭ�ƶſƿř�Żř�Ŷƿź�ŢƯǈƗ�Śŝ�Ʊř�*��Ţſř�ƵŶƃ�ƆŴƄƯ���
��

Apion frumentarium (Linnaeus, 1758) 
Protapion trifolii (Linnaeus, 1768) 
Protapion filirostre (Kirby, 1808) 
Protapion laevicolle (Kirby, 1811)* 
Protapion varipes (Germar, 1817) 
Ceratapion scalptum caviceps (Desbrochers des Loges, 
1870) 
Ceratapion basicorne (Illiger, 1807) 
Hemitrichapion pavidum (Germar, 1817)* 

Hemitrichapion reflexum (Gyllenhal, 1833) 
Holotrichapion pullum (Gyllenhal, 1833) 
Oxystoma ochropus (Germar, 1818) 
Pseudoprotapion elegantulum (Germar, 1818)* 
Pseudoprotapion astragali astragali (Paykull, 1800) 
Rhopalapion longirostre (Olivier, 1807) 
Isochnopterapion loti (Kirby, 1808) 
 

 
Faunistic study of the family Apionidae (Coleoptera: Curculionoidae) in Taleghan City (Alborz 
Province) with introducing three new records for Iran 
 
Sanaei, E. and M. Seiedy 
School of Biology and Center of Excellence in Phylogeny of living organisms, College of Science, University of Tehran, 
ehsansanai@ut.ac.ir, mseyyedi@ut.ac.ir 
 

The members of the Family Apionidae Schoenherr, 1823 (Coleoptera: Curculionoidae) are the tiny weevils with 
orthocerous (not geniculated) antenna. More than 600 species of Apionidae are recorded of the Palearctic region. During last 
two decades, near 70 species of Apionidae were recorded from Iran. In order to identify the fauna of the superfamily 
Curculionoidae, the authors conducted several faunistic researches in Northern Provinces of Iran�and during 2014-2015, the 
Apionidae species in Taleghan city (Alborz Province) were studied. Taleghan with temperate climate is located in the 
Southern slope of Alborz Mountantain. The specimens collected by net from the grasslands. Fifteen species from 10 genera 
were identified. Determined species were confirmed by related specialist, Karel Schön from Poland. Considering the high 
number of collected species in small region, more comprehensive studies on Iranian fauna of this family are recommended. 
The determined species are listed below. Three new reported species for Iran are marked by (*). 

 
Apion frumentarium (Linnaeus, 1758) 
Protapion trifolii (Linnaeus, 1768) 
Protapion filirostre (Kirby, 1808) 
Protapion laevicolle (Kirby, 1811)* 
Protapion varipes (Germar, 1817) 
Ceratapion scalptum caviceps (Desbrochers des Loges, 
1870) 
Ceratapion basicorne (Illiger, 1807) 
Hemitrichapion pavidum (Germar, 1817)* 

Hemitrichapion reflexum (Gyllenhal, 1833) 
Holotrichapion pullum (Gyllenhal, 1833) 
Oxystoma ochropus (Germar, 1818) 
Pseudoprotapion elegantulum (Germar, 1818)* 
Pseudoprotapion astragali astragali (Paykull, 1800) 
Rhopalapion longirostre (Olivier, 1807) 
Isochnopterapion loti (Kirby, 1808) 
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ŚƷŹŚŤƟŹ�ƶƘƫŚƐƯƽ�ŢƠū�ƿŝŚƾ�ƶƳřƺū�ƶƳřƹźě���ƍƺƬŝ�ŹřƺųTortrix viridana (Lepidoptera: Tortricidae) 
��
źƯƿƴƀů�ƮŬƗ�Ʈƾæ�źĪƀƗ�Ʋƀů�ƹƽç 

æ��ĭ�ƵƹźĭǀƵŚ�Īƃżěƾ�ŻŹƹŚƄĩ�ƵŶĪƄƳřŵƽ��ŵƹźƷŚƃ�ƵŚĮƄƳřŵshahroodm@gmail.com �ç��ƤŰţ�ƶƀſƺƯǀĭ�šŚƤǀƵŚ�Īƃżěƾ�ŹƺƄĩ 

��
ƍƺƬŝ�Źřƺų�ƶƳřƺū�ƶƳřƹźě��Tortrix viridana (L.)��ƿĪƾ�Ĩţ�šŚƟō�Żř�ƪĮƴū�Źŵ�ƶĩ�Ţſř�ƍƺƬŝ�Źřƺų�ŚƷƽ�ƱŚŤſř�ƍƺƬŝ�ŚƷƽ�ƩŚưƃ ƹ�ƶŝ�ŹƺƄĩ�śźƛ�ƹ�śźƛ�ºƿ�Źŵ�ƵĦ

ƩŚſ�ŚƷƽ�ųřǀšŹŚƀų�ź�Ţſř�Ƶŵƺŝ�řŻ��řźƃ�ŹŵƿƜƏ�ƎǀŸƜţ�ƵŚĭ��ƱŚƿǇŚŝ�ƶƽ�ŚƷƹŹǇƽ�řƿīźŝ�Żř�ŢƟō�Ʋ�ƶƳřƺū�ƹ�ŚƷ�ŝ�ƶŝ�źŬƴƯ��ŚƷƾ��ºĭźŝƾ�����ºƯ�ƍƺºƬŝ�ƱŚºŤųŹŵ�ƪºƯŚĩƾ��ŵƺºƃ���Żř
ƁƹŹ�ŚƷƽ�ř�ƩźŤƴĩ�ƮƸƯƿƶƬţ�Żř�ƵŵŚƠŤſř�ƵźƄů�Ʋ�ŚƷƽ�ƀƴū�ƱƺƯƹźƟƾ�Ţſř��ōŹŚĩ�Źŵ�źŧƺƯ�ƪƯřƺƗƾƿ�řƿƶƬţ�Ʋ��ƱƺƯƹźƟ�ŢƔƬƛ�ƹ�ƶƬţ�ŜƈƳ�ƕŚƠţŹř��ƶƬţ�ĬƳŹ��ƶƬţ�ƪĪƃ�ƪƯŚƃ�ŚƷ
Ţſř��Ź��ơƺƟ�ƪƯřƺƗ�źŝ�ƵƹǈƗŚƷŹŚŤƟƽ�ŢƠū�ĭǀźƽ�Ƴ�ƵźƄůǀƤƟƺƯ�Źŵ�żǀƶƬţ�ŵźŝŹŚĩ�Ţ�ŚƷƽ�ƳƺƯƹźƟƾ�ŻŹŚŝ�ƂƤƳƽ�ŵŹřŵ��ƤŰţ�ŹŵǀŢƠū�ƵŹƹŵ�ƩƺƏ��źƋŚů�Ƣ�ĭ�ºǀźƽ���šŚºƘƟŵ�ƹ
ŢƠū�ĭǀźƽ�ƶƳřƹźě�ŚƷƽ�ŢƠū�ƹ�ƵźĩŚŝ�ƵŵŚƯ�ƹ�źƳ�ĭǀźƽ�ƶƳřƺū�ƶƳřƹźě�Ƶŵźĩ�ŻŹř�ŵŹƺƯ�ƍƺƬŝ�ŹřƺųƿŝŚƾ�ŢƟźĭ�Źřźƣ��ř�ƶŝƿţźţ�ƲǀƵŵŚƯ�ƹ�źƳ�ƶĩ�Ŝ�ŚƷƽ�ŢƠū�ĭǀźƽ���ƵŵźĪƳƿĨ��ŹŚŝƹŵ��ŹŚŝ
ƶſ�ƹ�ĮŤƠū�ŹŚŝǀźƽ��Ƶŵźĩ��ƭřŶĩ�źƷæå�ŹřźĪţ��ŢƠū�ŹŚŤƟŹ�ƹ�ŶƳŶƃ�Ƶŵřŵ�Źřźƣ�ŢƠū�ŢƠū�ƪĪƃ�ƶŝ�ƶƳŚĭřŶū�ƁŹƹźě�ƝƹźƓ�Źŵ�ĭǀźƽ�Ʊō��šŶƯ�Źŵ�ŚƷçé�Ŷƃ�ŢŞŧ�ŢƗŚſ��ŚŤƳƿ�Ū

ƵŵŚƯ�ƹ�ŚƷźƳ�ƶĩ�ŵřŵ�ƱŚƄƳ�ūźţ�ŚƷǀŰƾ�řźŝƽ�ŢƠū�ƹ�śŚŴŤƳř�ĭǀźƽ�ŢƠū�Śŝ�ŚƷƽ�ưƳ�ƱŚƄƳ�ƵźĩŚŝƾ�ŶƴƷŵ��ŵ�šŹŚŞƗ�ƶŝƿŢƠū�źƳ�źĮ�ĭǀźƽ�ƵŵŚƯ�Śŝ�ƵŵźĪƳ�ŚƷƽ�ĮŤƠūǀźƽ���ƹ�ƵŵźºĪƳ
ŢƠū�ĭǀźƽ�ĮŤƠū�Ƶŵźĩǀźƽ�Ưƾ�Ŷƴĩ��ƵŵŚƯ�Ƴ�ŚƷǀŢƠū�źƳ�ƹŵ�źƷ�ż�ĭǀźƽ�ĮŤƠū�ƹ�Ƶŵźĩǀźƽ�Ư�řŹ�ƵŵźĪƳƾ�ŸěƿŶƳź��ŢƠū�ƵŹƹŵ�ƩƺƏ�ĭǀźƽ��Żřƿ�Śţ�Ĩæë�Ŷƃ�ƵŶƷŚƄƯ�ŢƗŚſ���Ŷƴģ�źƷ
ŝ�ƶĩǀƂ�źţƿŢƠū�ƵŹƹŵ�ƩƺƏ�Ʋ�ĭǀźƽ�ƶƳřƹźě��ŚƷê�åtê�æ�ŵƺŝ�ŢƗŚſ��Ƈƺƈų�ħŹŵǀŹŚŤƟŹ�šŚƽ�ƶƳřƹźě�ŢƠū�ƱŚƯŻ�ƕƹźƃ�ŶƴƳŚƯ�ŚƷ�ĭǀźƽ�ŞƏ�Źŵǀ����Źŵ��Ʊō�šŶºƯ�ƩƺºƏ�ƹ�ŢºƘ

ƣŵ�ƱŚƯŻ�śŚŴŤƳřǀƶƬţ�ŜƈƳ�Ƣ�ŚƷƽ�ƳƺƯƹźƟƾ�ưƷř�żŗŚůǀŢſř�Ţ��ř�ƶĤƳŚƴģƿŤſŹŵ�ƶŝ�ƱŚƯŻ�Ʋƾ�ěǀƂ�ŝǀƴƾ�ƶƳřƹźě��ŵƺƄƳ�ƶŤƟźĭ�źƔƳ�Źŵ�ƹ�ƷŚţƺĩ�šŶƯ�Źŵ�ŚƷƾ�����ŹƺºƸƓ�Żř�žºě
ŢƠū�ĭǀźƽ�Ư�ƭŚŬƳř�řŹƾ�ŵř�ƶŝ�ƶŝ�ƶūƺţ�Śŝ�ƹ�ŶƴƷƿƲ�ŢƠū�ƶŝ�ŹŵŚƣ�ƶĩ�ĭǀźƽ�ŚƷƽ�Ư�ŵŶƘŤƯƾ�ľǈưƗ��ŶƴƃŚŝ�ƶƬţ�Żř�ƵŵŚƠŤſř�ŚƷƽ�ƳƺƯƹźƟƾ�Ƙưū�ƩźŤƴĩ�ŹŵǀƱō�Ţ�ŝ�ŚƷƾ�ŤƳǀ�ŶƷřƺų�ƶŬ
ŵƺŝ� 
��

Study on mating behavior of Tortrix viridana (Lepidoptera: Tortricidae) 
 
Ajamhassani, M.1 and H. Askary2 

1.Plant Protection Department, Faculty of Agriculture, University of Shahrood, shahroodm@gmail.com 2.Iranian Research 
Institute of Plant Protection 
 

Tortrix viridana (L.) is a monophagous pest of Quercus sp. causing damages in Quercus forests in northwestern and 
western provinces of Iran particularly in recent years. In outbreak condition, sometimes feeding of larvae on leaves and 
shoots, lead to defoliation of trees. Use of pheromone traps is one of the important methods for controlling the pest. Trap 
shape, trap color, trap height and the dose of pheromone are effective in efficiency of traps. Indeed, mating behavior plays an 
important role on the application of pheromone traps. In this research, mating period and the numbers of mating of virgin and 
mated males and females were studied. A couple of virgin male and female and also once, twice and three times mated 
individuals were placed in rearing dishes and their mating behavior was registered during 24 hours. Results showed that the 
males and the females do not have any preference for mating with virgin individuals. On the other words, virgin males mate 
with both virgin and mated females. Females accept both virgin and mated males too. Mating period prolonged for 1up 16 
hours. However maximum of mating period was 1.5 ± 0.5 hours. Behavioral studies such as the time of mating in the field 
and its duration is important for pheromone-based control of the pest. If these cases are not carefully studied, females may 
mate very soon just after emergence. The use of mass trapping may be also unsuitable if the adults mate several times. 
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ſŹźŝƾ�ŧŐţǀƴſ�ŢƯƹŚƤƯ�źƾ�ŚƷƹŹǇƽ�Helicoverpa armigera (Hübner)�řŶū�ƶŝ�ŢŞƀƳ�ºƿƶ��ŚºƷƽ��ƹ�ƞºƬŤŴƯ�ºƿ�Žƹź
ƸūƹŶƴģƾ�ƶŤƀƷ�řƽ�(HearNPV)���

��
ƬƗƾ�ŹƹźƸƯ��

ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽƸƃ�ƵŚĮƄƳřŵ��ǀŶ�ƳŶƯƾ�ŚŝŹŷōƿ�ƱŚŬ�ac.mehrvar@azaruniv.ac.ir��
��

ŚƯŻōƿƄƾ�ſŹźŝ�ŹƺƔƴƯ�ƶŝƾ�ƯǀŞƀƳ�ŢƯƹŚƤƯ�Ʊřżƾ�ŚƷƹŹǇƽ���ƶŞƴě�ƵŻƺƛ�ƭźĩHelicoverpa armigera��ƹ�ƶŝ�ŢŞƀƳƿƸūƹŶƴģ�Žƹźƾ��ƶŤºƀƷ�řƽ�(HearNPV)��
řżƟř�Śŝ�ƭŚĮưƷƿƹŹǇ�Ʋſ�Ƃƽ�ƴĤưƷ�ƹǀƹ�ƍǈŤųř�ƭŚĮƴƷ�Ʋƿ�Śŝ�ŽƹźƿŶƄţ�ƪƯŚƗ�ĨƿƫŚƘƟ�ƵŶƴƴĩŶǀŻ�ŢƿŤƀƾ�ƹƿ�Žƹź�ţǀ�ƩŚěƺƴF-3543��ŶƯō�ƪưƗ�ƶŝ��řźŝƽ�řƿ�ºſŹźŝ�Ʋƾ�
řŶū�ƹŵ�ŵřŶƘţƿƯƺŝ�ƶƾ�ƹ�ŻřƿŽƹź�HearSNPV�Ɩưū�Źƹōƽ�ŚŝŹŷō�ƱŚŤſř�Żř�ƵŶƃƿƱŚŬ�ƣźƃƾ�Əƾ��ƩŚſæèíî��EAZ-I��ƹEAZ-II���ƵřźưƷ�ƶŝƿřŶū�Ĩƿƛ�ƶ�ºǀź��Ưƺºŝƾ���ƶºŝ

�ŵŹřŶƳŚŤſř�ƱřƺƴƗ�STD��ŻŹř�ŵŹƺƯƿŝŚƾ�ŶƴŤƟźĭ�Źřźƣ��ŚŤƳƿřżƟř�Śŝ�ƵřźưƷ�ƶĩ�ŶƳŵřŵ�ƱŚƄƳ�ŪƿƹŹǇ�Ʋſ�Ƃƽ�ƯǀŚƷƹŹǇ�ŢƯƹŚƤƯ�Ʊřżƽ�řƿřŶū�ƶŝ�ŢŞƀƳ�ŢƟō�Ʋƿƶ��ŚºƷƽ���ƞºƬŤŴƯ
ƹƿřżƟř�ŽƹźƿƯ�Ƃƾ�ƿŶŝŚ��ţ�ƶưƷ�ŹŵǀřżƟř�Śŝ�ŚƷŹŚưƿƹŹǇ�Ʋſ�Ƃƽ�Ư�ŻřǀſŚƀů�ƱřżǀƴƘƯ�ŹƺƏ�ƶŝ�ŚƷƹŹǇ�Ţƾ�Źřŵƽ��ƶŤſŚĩ�Ŷƃ���źºŤưĩƿ��ŹřŶºƤƯ�ƲLC50��OB/mlæåç�íç�æ��

řŶū�ƶŝ�ƍƺŝźƯƿ�ƶSTD�ŵźŝŹŚĩƽ�ƬƗǀŚƷƹŹǇ�ƶƽ�ř�Ʊřƺū�ƭƹŵ�Ʋſƿţ�Śŝ�ƍǈŤųř�Źŵ�ŢƟō�Ʋǀŝ�ƹ�ŶƯō�Ţſŵ�ƶŝ�ƩŚěƺƴǀźŤƄƿ�ŹřŶƤƯ�ƲLC50��OB/mlæåë�éè�æ�����ƶºŝ�ƍƺºŝźƯ
řŶūƿ�ƶEAZ-II�ƹ�ŵźŝŹŚĩ�ŹŵƿŚƸƴţ�ƶŝ�Žƹźƾƿ�ƬƗǀŚƷƹŹǇ�ƶƽ�ŵƺŝ�ƮŬƴě�Ʋſ��źŤưĩƿŵŚƤƯ�Ʋƿ�źLC50�ƹ�ŵźŝŹŚĩ�ŢƫŚů�ƹŵ�źƷ�ŹŵƿŚƸƴţ�ƶŝ�Žƹźƾƿ��ƹƿţ�Śŝ�ƍǈŤųř�Źŵ�Śǀ��ƩŚºěƺƴ

�ƶŝ�ƍƺŝźƯřŶūƿƛ�ƶǀź�Ưƺŝƾ�ƹƿ�Žƹź(STD)�ŝ�ƹ�ƵŵƺŝǀźŤƄƿř�ŹřŶƤƯ�ƲƿřŶū�ƶŝ�ƍƺŝźƯ�ƆųŚƃ�ƲƿƯƺŝ�ƶƾ�(EAZ-II)�ŵƺŝ��ƴĤưƷǀƬĩ�Źŵ�Ʋǀ�ƴºſ�ƶǀƹŹǇ�Ʋƽ��ŵŚºƤƯƿ�źLC50�
ƹ�ƍǈŤųř�Żř�ƪƇŚůƿţ�Śŝ�Žƹźǀƹ�ŵźŝŹŚĩ�Żř�źŤưĩ�ƩŚěƺƴƿŚƸƴţ�ƶŝ�Žƹźƾƿ�ŵƺŝ��ƯǀřżƟř�ƱřżƿƹŹǇ�ŢƯƹŚƤƯ�Ƃƽ��ƹŹǇ�ƭƹŵ�Ʋºſ�ƶŝ�ŢŞƀƳ�ƮŬƴě�Ʋſ�Źŵƽ�ŵ���ŵźŝŹŚºĩ�šŹƺºƇ�Ź

ƹƿŚƸƴţ�ƶŝ�Žƹźƾƿ�ţ�Śŝ�ƍǈŤųř�Źŵ�ƹǀţźţ�ƶŝ�ƩŚěƺƴǀ�ƩŵŚƘƯ�Ŝìé�ëèç��ƹ�źŝřźŝìí�æéè�řŶū�Śŝ�źŝřźŝƿ�ƶEAZ-II�ŶƯō�Ţſŵ�ƶŝ�� 

 
Impacts of age-dependently resistance of Helicoverpa armigera (Hübner) larvae to different 
geographic isolates of nucleopolyhedroviruses (HearNPV) 
 
Mehrvar, A. 
Department of Plant Protection, Faculty of Agriculture, Azarbaijan Shahid Madani University-5375171379, East-
Azarbaijan, Tabriz, Iran, ac.mehrvar@azaruniv.ac.ir 
 

A study conducted to evaluate age-dependently resistance of Helicoverpa armigera larvae to different geographic 
nucleopolyhedrovirus (HearNPV) isolates as alone and in combination with a viral biological activity synergist (Tinopal F-
3543). Two native virus isolates (EAZ-I and EAZ-II) collected from East-Azarbaijan province during the year 2010 and a 
non-native isolate were evaluated as standard (STD). Results showed that the larval resistance to the virus isolates increased 
as the larval age enhanced. In all the treatments, as a larval instar increased, the susceptibility of the larvae was significantly 
reduced. The least amount of LC50 value (1.82×102 OB/ml) was related to STD isolate against the early second instars larvae 
when combined with Tinopal, and however, the highest LC50 value (1.43×106 OB/ml) was calculated for EAZ-II isolate 
against the fifth instars larvae when applied as alone. The least and the highest amounts of LC50 values were achieved by 
STD and EAZ-II isolates applied as alone or in combination with Tinopal, respectively. Also, LC50 values calculated for 
virus combination with Tinopal were lower than that of the virus alone in all the larval instars. Age-dependent larval 
resistance in the fifth instars larvae compared to the second instars were calculated 632.74 and 143.78 times for EAZ-II 
isolate when the virus used as alone and in combination with Tinopal, respectively. 
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ſŹźŝƾ��Ż�ƕƺºƴţƿ�Ťºƀƾ��ƫƺºĪƫƺƯ�ƹƾ�řŶū�ºƿƶ��ŚºƷƽ��ƹ�ƞºƬŤŴƯ�ºƿ�ƸūƹŶºƴģ�Žƹźƾ��ƶŤºƀƷ�řƽHelicoverpa armigera �
Ɩưū�Źƹōƽ�ƶŞƴě�ƵŶưƗ�ƢƏŚƴƯ�Żř�ƵŶƃ�ųǀř�żƿƱřź��

��
ƬƗƾ�ŹƹźƸƯ��

ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽƸƃ�ƵŚĮƄƳřŵ��ǀŶ�ƳŶƯƾ�ŚŝŹŷōƿ��ƱŚŬac.mehrvar@azaruniv.ac.ir��
��

ř�ŹŵƿƶŞƴě�ƵŶưƗ�ƢƏŚƴƯ�Źŵ�ŵƺūƺƯ�ƶŞƴě�ƕŹřżƯ�ƂƷƹĦě�Ʋ�ųǀƃ�źƔƳ�Żř�ŹƺƄƧ�żǀƹ�ƶŝ�ƕƺƿƸūƹŶƴģ�Žƹźƾ��ƶŤºƀƷ�řƽ����ƶºŞƴě�ƵŻƺºƛ�ƭźºƧ�Helicoverpa armigera 

Nucleopolyhedrovirus��ſŹźŝ�ŵŹƺƯƾ��ŵřŶƘţ�ƹ�ŶƴŤƟźĭ�ŹřźƣÎÍÎ�řŶūƿř�Żř�ƶƿƹ�Ʋ�ºƿ��ŹřŸºĭŶƧ�ƲưºƋ�Žƹźƽ�Ɩºưū���Źƹōƽ�ŚƯŻō�Źŵ�ƹƿ��ĥƺƫƺţŚºě�ƵŚĮºƄƽ����Ƶƹźºĭ�šřźºƄů
ĭǀƨƃżĜƷŚƾ�ŻŹƹŚƄƧ�ƵŶƨƄƳřŵƽ�Ƹƃ�ƵŚĮƄƳřŵǀƳŶƯ�Ŷƾ�ŚŝŹŷōƿŹřŶƸĮƳ�ƱŚŬƽ�ŵźĭƿŶƳŶ���ŵřŶƘţÖÑ�řŶūƿƹ�Żř�ƶƿ�ŽƹźHearNPV�ſŹźŝ�ŵŹƺƯƾ�ŚƷƽ�ƫƺƨƫƺƯƾ�Ɵ�ƹǀƳĥƺƬƾ���Źřźºƣ

ŬƳŻ�ƂƴƧřƹ�ƭŚŬƳř�Żř�žě�ƹ�ŶƴŤƟźĭǀƵź�řƽ�Ƭěƾ�ůŚƳ�ŻřźƯǀƳĥ�ƶƾ�25k FP�Ƶŵřŵ��Śŝ�ŚƷƭźƳ��ŹřżƟřMEGA4�żŬţ�ŵŹƺƯƿƬŰţ�ƹ�ƶǀƟ�ŢųŹŵ�ƹ�ŢƟźĭ�Źřźƣ�ƪǀ�ŤƳĥƺºƬǀƨƾ�Ʊō����Śºŝ�ŚºƷ
ƭźƳ�ŚƷŹřżƟřƽ�Neighbor Joining�Minimum Evolution Tree-Bootstrap��ƹMaximum Parsimony��ŻŚºſŻŚŝƽ�ŵźĭ�ºƿŶ��ŚƸƳ�Źŵ�ºƿ�Ţîé�řŶū�ºƿř�Żř�ƶ�ºƿ�Ʋ
ƹƿ�Źŵ�Žƹźî�źŤſř�Ƶƹźĭƿƴƾ��MP1��ŚţMP9��ƀƤţǀƮ�Ŷƴŝƽ�ƭŚƳ�ƹ�ŹřŸĭƽ�ŶƳŶƃ��řŶūƿƶ�ŚƷƽ��źƷ�Żř�ŜŴŤƴƯƿƵƹźĭ�Żř�Ʀ�ŚƷƽ�ƶƳ�źŤſř�ƶƳŚĭƿƴƾ�ƹ�ºƿ�ŽƹźHearNPV���ŵŹƺºƯ

ŚƯŻōƿŻ�šŚƄƿŢƀ�Ŭƴſƾ�ƬƗǀŚƷƹŹǇ�ƶƽ��ƭƹŵ�Ʋſ�ƱřƺūH. armigera�Ư�Śţ�ŶƴŤƟźĭ�ŹřźƣǀƫŚƘƟ�ƱřżǀŻ�ŢƿŤƀƾ��LC50��ƹLT50���źƷƿ�Żř�ƦřŶūƿƶ�ŚƷƽ�źŤſř�ŜŴŤƴƯƿƲ��ŚƷ
Ƙţǀǀŵŵźĭ�Ʋ��ŝ�ŹŵǀřŶū�Ʋƿƶ�ŚƷƽ�ſŹźŝ�ŵŹƺƯ�ŜŴŤƴƯƾ��řŶūƿ�ƶMZN-2�źŤſř�Ƶƹźĭ�ƶŝ�ƍƺŝźƯƿƴƾ�MP8�Ɩưū�Źƹōƽ�ŵŚƤƯ�Śŝ�ƱřŹŶƳŻŚƯ�ƱŚŤſř�źƸƄƸŝ�ƶƤƐƴƯ�Żř�ƵŶƃƿ�źLC50�

�ƩŵŚƘƯOB/mlæåè�îì�æ��ƹLT50��ƩŵŚƘƯí�æåè�ĭōźƷŻ�ƱřƺƴƗ�ƶŝ�ŢƗŚſǀƲ�źţƿřŶū�ƲƿŚſŚƴƃ�ƶƾƿ�ŵźĭƿŶ�řŶū�ƹƿƶ�ŚƷƽ�GLS-12�����źŤºſř�Ƶƹźºĭ�ƶºŝ�ƍƺºŝźƯƿƴƾ�MP5�
�Ɩưū�Źƹōƽ�Ư�Śŝ�ƱŚŤƀƬĭ�ƱŚŤſř�źƸƃŵřŻō�ƶƤƐƴƯ�Żř�ƵŶƃǀ�ƱřżLC50��ƩŵŚƘƯOB/mlæåè�ëé�è��ƹLT50��ƩŵŚƘƯé�æåì�ŢƗŚſ���ƹEAZ-8�źŤſř�Ƶƹźĭ�ƶŝ�ƍƺŝźƯƿƴƾ�MP2�
�Ɩưū�Źƹōƽ�źƟōřŶų�ƶƤƐƴƯ�Żř�ƵŶƃƿŚŝŹŷō�ƱŚŤſř�Źŵ�ƲƿƱŚŬ�ƣźƃƾ�Ư�Śŝǀ�ƱřżLC50��ƩŵŚƘƯOB/mlæåè�éí�é��ƹLT50��ƩŵŚƘƯê�æåì�ŢƗŚſ��Śū�ŹŵƿƵŚĮ�ŚƷƽ��ŶºƘŝƽ���Źřźºƣ

ŶƴŤƟźĭ����
 

Biological and molecular diversity of different geographic isolates of Helicoverpa armigera 
nucleopolyhedroviruses collected from major cotton-growing regions of Iran 
 
Mehrvar, A. 
Department of Plant Protection, Faculty of Agriculture, Azarbaijan Shahid Madani University-5375171379, East-
Azarbaijan, Tabriz, Iran, ac.mehrvar@azaruniv.ac.ir 
 

In the study, major cotton-growing regions of Iran, have been surveyed in terms of Helicoverpa armigera 
nucleopolyhedrovirus (HearNPV) incidence. One hundred and one isolates were collected and therefore were stored in insect 
pathology laboratory, Department of Plant Protection, Azarbaijan Shahid Madani University, East-Azarbaijan, Iran. 
Molecular and phylogenetic studies of 94 isolates of HearNPV have been conducted after PCR reaction of 25K FP gene 
region, and the data were analyzed by MEGA4 software and their phylogenetic trees were reconstructed by Neighbor 
Joining, Minimum Evolution Tree-Bootstrap, and Maximum Parsimony methods. Finally, 94 isolates of the virus classified 
in 9 strain groups and each were assigned Selected isolates from each strain group of HearNPV have been bioassayed against 
early 2nd instars larvae of H. armigera to calculate the biological activity (LC50 and LT50 values) of selected isolates. Among 
the selected and evaluated isolates, MZN-2 isolate from MP8 strain group, collected from Mazandaran province with LC50 
value of 1.97×103 OB/ml and LT50 value of 103.8 h, introduced as the most active and virulent isolate, and GLS-12 isolate 
belonging to MP5 strain group (Collected from Golestan province) and EAZ-8 isolate from MP2 strain group (from East-
Azarbaijan province) were placed in the next positions. 
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ŧŚţǀ�źƮŴţ�ŚƷƽ�ŝǀ��šǈƛ�ŶSitotroga cerealella��ţǀŹŚư�ƵŶƃ�Śŝ�ĩźţǀ�šŚŞ��Ʋºſ�ƹŹǇ�ƞƴƫƺưƷ�ƹ�ŪƳźŝ�īźŝ�ƹ�ŹŸŝ�ƵŹŚƈƗ
�ƶƣŚºſ�ƭŹŚƸģ���ŪƳźºŝ�Źřƺºų����ŻřŹŚě�űźºƳ�źºŝƿŤǀ����ƵŵŚºƯ�źºưƗ�ƩƺºƏ�ƹ�Ʈºƀ��ŚºƷƽ�Trichogramma brassicae (Hym.: 

Trichogrammatidae)��
��

Ƥů�ƶưƏŚƟƾ�ƛŚŞƬĭƾÎſ��ǀƀůŶǀŻŚƀƳřŶƬĭ�ƲÏƠƐƫ�ŵƺưŰƯ��ƾÎ�ƹ�ƱřŹŚƐƗ�ŚƋŹŶưŰƯè��

Î��ĭ�ƵƹźĭǀƵŚ�Īƃżěƾ��ŵźěƿŹƺŝř�žƿƱŚŰ����ƱřźƸţ�ƵŚĮƄƳřŵfaezehhaghi@yahoo.com�Ï��ĭ�ƵƹźĭǀƵŚ�Īƃżěƾ��ŵźěƿŻŹƹŚƄĩ�žƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾƱřźƸţ�ƵŚĮƄƳřŵ����Ð��
ƤŰţ�ƶƀſƺƯǀĭ�šŚƤǀƵŚ�Īƃżěƾ��ŹƺƄĩ 

 
ŚƷŹƺŞƳŻƽ�ŻřŹŚěƿŗƺŤǀźţ�ƮŴţ�ŶƿƬƗ�źŝ�ŚƯřźĭƺĪǀ�ŹƺƏ�ƶŝ�ƞƬŤŴƯ�šŚƟō�ƮŴţ�ƶƯ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ƵŵźŤƀĭƾ�ĭǀŶƳź���ƱƺƴĩŚţŻ�šŚƘƫŚƐƯƿŵŚƽ��Śŝ�ƍŚŞţŹř�ŹŵưƷřǀ��ŵźŝŹŚºĩ�Ţ

ĩźţǀŚƤƫř�šŚŞ�ƮŴţ�ƵŶƴƴĩ�ŹřŸĭƽ�ūŹŚų�ŮƐſ�Źŵƾ�ƮŴţ��Ţſř�ƶŤƟźĭ�šŹƺƇ�šŚƟō��Ż�šŚƗǈƏřƿŵŚƽ������ºƯ�ƱŚºƄƳ�ƶºĩ�Ţºſř�Ţºſŵ�Źŵƾ����źĭƺŬŤºƀū�ŹŚºŤƟŹ�ŶºƷŵƽ��ŚºƷŹƺŞƳŻƽ�
źţƿŚƯřźĭƺĪƽ�ŻřŹŚě�űźƳ�Ʊō�ŜƣŚƘŤƯ�ƹ�ƵŵŚƯƿŤǀưſ�Ǝſƺţ��ƮƀǀưĩƺǀƩŚĪ�ŚƷƽ�Ƴ�ƹ�šŚƟō�ƱƺĭŚƳƺĭǀĭ�żǀŸƜţ�ŵŹƺƯ�ƞƬŤŴƯ�ƱŚƷŚƿƱō�ƶ�ŶƄţ�ŚƷƿƯ�Ŷƾ�ŵŵźĭ���ºưƷ�ƶŝǀ��Źŵ��ŹƺºƔƴƯ�Ʋ

ſŹźŝƾ���źƋŚůTrichogramma brassicae�Ɩưū�Źƹōƽ�řźƃ�Źŵ�ŪƳźŝ�ƕŹřżƯ�Żř�ƵŶƃƿŚƯŻř�ƎƿƹŹ�ƵŚĮƄƽ�ƮŴţ�ŚƷƽ�ŝǀ��šǈƛ�ŶSitotroga cerealellaƶŤƄƛō����Śŝ�ƵŶƃ
�ƹ�ŹŸŝ�ƵŹŚƈƗƭŹŚƸģ�Ʋſ�ƹŹǇ�ƞƴƫƺưƷ�ƹ�ŪƳźŝ�īźŝ�Chillo suppressallis�ŻřŹŚě�űźƳ�ƹ�źưƗ�ƩƺƏ�Śţ�Ŷƃ�Ƶŵřŵ�ƁŹƹźěƿŤǀƱō�Ʈƀ�ŻŹř�ŚƷƿŝŚƾ�ŵƺƃ��ƮŴţ�ŚƷƽ�çé��ƶŤƗŚſS. 

cerealella�ƳŚŧ�Ƶŵ�šŶƯ�ƶŝǀĩźţ�Żř�ƭřŶĩ�źƷ�ƱƹŹŵ�ƶǀ�ŵřŶƘţ�ƶŝ��ƱŶƃ�ĨƄų�Żř�žě�ƹ�ŶƳŶƃ�Ƶŵřŵ�Źřźƣ�ŹƺĩŸƯ�šŚŞèå�Şƀģ�ŵŶƗǀƹŹ�ƵŶƽ�ƿ�ĨšŹŚĩ��ƱƹŹŵ�ƭřŶĩźƷƿ�ƶƫƺƫ�Ĩ
Ťųř�Źŵǀ�ŹŚƿŶƳŶƃ�Ƶŵřŵ�Źřźƣ�ŹƺŞƳŻ�Ĩ��šŹŚĩ�ŚƷƽ�Śū�ƶƳřŻƹŹ�ƮŴţƿżĮƿƯ�Ʋƾ�ŶƳŶƃ��řƿ�ƲŚƯŻōƿƟŵŚƈţ�ǈƯŚĩ�ŜƫŚƣ�Źŵ�Ƃƾ��ŚŝÐÍ���řźºƃ�Źŵ�ƹ�ŹřźºĪţƿŚƯŻō�Ǝƿ�ƷŚĮºƄƾ��ŚºƯŵ�Źŵƽ�

Csætçê�ŢŝƺƏŹ��êtëå�ŹƺƳ�ƵŹƹŵ�ƹ�ŶƇŹŵƽ�æé�æå��Ŝƃ�ƶŝ�ŻƹŹ�Ÿě�šŹƺƇƿŢƟź��ƮŴţ��ŶƷŚƃ�ƱřƺƴƗ�ƶŝ�ŚƷƽ�ţǀŹŚư����ŢºƟźĭ�Źřźºƣ�ƵŵŚƠŤºſř�ŵŹƺƯ�ƵŶƄƳ���ŚºŤƳƿ��ƝǈŤºųř��Ū
ƴƘƯƾ�Źřŵƽ��ŮƐſ�Źŵ�řŹåê�å�ŝǀţ�ƲǀŚƷŹŚưƽ��ƱŚƄƳ�ƞƬŤŴƯ�ŵřŵ��Ʈĩ�źţƿŝ�ƹ�ƲǀƂ�źţƿŻřŹŚě�űźƳ�ƲƿŤǀţ�ƶŝ�ƢƬƘŤƯ�Ʈƀǀ��ƭŹŚºƸģ�Ʋſ�ƹŹǇ�ƞƴƫƺưƷ�ƹ�ŪƳźŝ�īźŝ�ƵŹŚƈƗ�ŹŚưC. 

suppressallis��ţźţ�ƶŝǀ�ŜÎÏ�ÎÔ��ƹÍÖ�ÎÍ�ƮŴţ��ŵƺŝ��ƴĤưƷǀŝ�ƲǀƂ�źţƿƮĩ�ƹ�Ʋ�źţƿ��źưƗ�šŶƯ�Ʋêé�åtê�æå��ƹêí�åtæç�ë�řźŝ�ŻƹŹƽ�ţǀ����ƹ�ŪƳźºŝ�īźºŝ�ƵŹŚºƈƗ�ŹŚư
�ƭŹŚƸģ�Ʋſ�ƹŹǇ�ƞƴƫƺưƷC. suppressallis�ƵŻřŶƳř�ĭǀźƽ�Ŷƃ��ř�źŝƿƯ�ŽŚſř�Ʋƾ�ƴģ�ƱřƺţǀŤƳ�ƲǀƶŬ�ĭǀźƽ�ƹŚů�ŪƳźŝ�īźŝ�ƵŹŚƈƗ�ƶĩ�ŵźĩƽ�ĩźţǀźŧƺƯ�šŚŞƽ�řźŝƽ��ŜƬūT. 

brassicae�řźŝ�ƹƽ�ƮŴţ�Źƿżƽ�ŝǀƂ�ř�źţƿŢſř�ŹƺŞƳŻ�Ʋ���
 
The impact of the angoumois grain moth, Sitotroga cerealella eggs, treated with extract of seed 
and leaf of rice and hemolymph of the fourth instar larvae of Chillo suppressallis on the 
parasitism rate and females longevity of Trichogramma brassicae (Hym.: Trichogrammatidae) 
 
Haghi Golbaghi, F.1, S. H. Goldansaz2, M. Lotfi1 and M. R. Attaran3 

1.Department of Plant Protection, College of Aburaihan, University of Tehran, Tehran, Iran, faezehhaghi@yahoo.com 
2.Department of Plant Protection, College of Agriculture and Natural resources, University of Tehran, Tehran, Iran, 
3.Iranian Research Institute of Plant Protection, Tehran, Iran 
 

Egg parasitoids, Trichogramma wasps, are used against insect pest eggs, widely. Until now, many studies have been 
conducted about the importance of applying some compounds on the egg surface, which increase egg laying. Obtained 
information shows that searching behavior of Trichogramma female wasps and following, parasitism rate, will be enhanced 
by diverse semiochemicals of pests and also chemicals of the plants feeding by these pests. In the current study, at the 
Laboratory condition, Trichogramma brassicae collected from the rice fields, reared on the Sitotroga cerealella eggs treated 
with extract of seed and leaf of rice and hemolymph of the fourth instar of Chillo suppressallis. Thus, longevity and 
parasitism rate of the wasp were evaluated. 24 hour eggs of S. cerealella were overwhelmed into the every these compounds 
during 10 seconds. After drying, every 30 eggs were put on a card and each card placed into a glass tube with one wasp. 
These cards were changed every day. This experiment was done according to the Template Completely Randomized Design 
by 30 replicate, at 25±1 ◦C, 60±5% RH and photoperiod of 14: 10 light: dark. Untreated eggs were used as control. Obtained 
results showed significant difference among treatments in level of <0.05. The maximum and minimum rate of parasitism was 
related to the rice leaf extract (17/12 eggs), and hemolymph (10/09 eggs) of the fourth instar larvae of C. suppressallis 
respectively. Also, maximum and minimum longevity was 10/5±0/54 and 6/12±0/58 days for rice leaf extract and 
hemolymph of the fourth instar larvae of C. suppressallis, respectively. According to these results, rice leaf extract contains 
effective compounds for attracting T. brassicae and causes its more fertility. 
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Ư�ƁŹřżĭǀƳŚŝżƾ��ŹřŵźĜſ(Hemiptera: Diaspididae)�Mercetaspis halli�����źĭŹŚĪºƃ�ħŻƹŶºƄƠĩ�ƶºƳƺĭ�Ūƴě�Ǝſƺţ
ƹŹƽ�Ư�ƱŚŤųŹŵǀƵƺ 
��

ĩ�ƶưŬƳǀŹƺĜƳŚæ
��ŝǀưţŚů�ƱĦƾæ��ſǀŞů�ŶǀŜ�ƂŴŝŹƺƳ�Ľřç�ƹ��ƭĈŶƤƯ�ƶƯƺƈƘƯè ��

æ��ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽƯǈſř�ŵřŻō�ƵŚĮƄƳřŵ��ƾ�ř��ƱŚƸƠƇř��ƱŚƸƠƇř�ŶůřƹƿƱřź��Kianpoor_n@yahoo.com�ç��ƤŰţ�żĩźƯǀŻŹƹŚƄĩ�šŚƤƽ��ƖŝŚƴƯ�ƹ
ŞƏǀƘƾ�ŤŴŝ�ƹ�ƩŚŰƯŹŚƸģ�ƱŚŤſřǀŹŚƽŵźĩźƸƃ����è��ƤŰţ�ƶƀſŒƯǀĭ�šŚƤǀĪƃżĜƷŚƾ�ƱřźƸţ��ŹƺƄĩ��
��

ĨƄĜƃ�ŚƷƽ�ŻƿƱŚ�Ư�ƱŚŤųŹŵ�Źƹōǀſŵźſ�Ƶƺǀźƽ�řƿŝ�Ʊřźǀ�ƵŵřƺƳŚų�ƶŝ�ƢƬƘŤƯ�źŤƄDiaspididae�Ưƾ�ŶƴƃŚŝ���ŹřŵźĜſ(Green)� Mercetaspis halli�ƿĪƾ���šŚºƟō�Żř
ƙŚŝ�ƮƸƯ�ŚƷƽ�Ưǀſŵźſ�ƢƏŚƴƯ�Ƶƺǀźƽ�ƹŹ�ƶĩ�Ţſřƽ�Ư�ƱŚŤųŹŵǀ�ƵŵřƺƳŚų�ƵƺRosaceae�ƺŝƿŸƜţ�ƺƬƷ�ƹ�ƭřŵŚŝ�ƵĦƿƯ�ƶƾ�Ŷƴĩ��ƳŚŤƿ�ŪšŚƘƫŚƐƯ�ŻƿſŚƴƃ�Ţƀƾ��ŹřŵźĜſM. halli�
ƙŚŝ�Źŵ�ŚƷƽ�ƯǀŤŴŝ�ƹ�ƩŚŰƯŹŚƸģ�ƱŚŤſř�ƵƺǀŹŚƽ Ż�ŭźƃ�ƶŝ�źĭŹŚĪƃ�ħŻƹŶƄƠĩ�ƶƳƺĭ�Ūƴě�ŵřŵ�ƱŚƄƳƿ�ź�Żřřƿ�Ʋ�ŹřŵźĜſŸƜţƿ�ºƯ�ƶƾ�����Ư�ƱřƺºƴƗ�ƶºŝ�ƶºĩ�Ŷºƴƴĩǀ�Ŷū�ƱŚºŝż�ºƿř�Ŷ�ºƿ�Ʋ

ħŻƹŶƄƠĩ�ř�Żř�ŚƷƿƯ�ƁŹřżĭ�Ʊřźƾ�ŵŵźĭ����
��

1- Coccinella septempunctata Linnaeus. 
2- Adalia bipunctata (Linnaeus). 
3- Stethorus gilvifronse (Mulsant) 
4- Pharoscymnus pharoides (Marseul) 
5- Scymniscus biflammulatus (Motschulsky) � 

řƿƝŚĪƃ�Źŵ�ŚƷźĭŹŚĪƃ�Ʋ�ŚƷƾƿ�ƹŹ�ľǇƺưƘƯ�ƶĩƽ�ƶųŚƃ�ƹ�ƶƴţ�ŚƷƽ�ř�ƺƬƷ�ƹ�ƭřŵŚŝ�ƱŚŤųŹŵƿŞſŚƴƯ�ƪŰƯ�ƹ�ƵŶƃ�ŵŚŬƾ�řźŝƽ�ŻƿƯ�ŹřŵźĜſ�ƵŚĮŤƀƾ�ŶƳŹřŵ�Źƺƌů�ŶƃŚŝ��Ŷū�ƶūƺţƽ��ƶŝ
ŞƏ�ƱŚƴưƃŵǀƘƾ�ŞſŚƴƯ�ŹŚĪƷřŹ�ƶƤƐƴƯ�Źŵƾ�Ƙưū�ƂƷŚĩ�ŢƸū�Źŵǀř�ŢƿƯ�ŹŚưƃ�ƶŝ�ŢƟō�Ʋƾ�ŵƹŹ��ſŹźŝ�Śŝƾ�ŚƷƽ�ŝǀƯŻ�Źŵ�źŤƄǀŗřŹŚĩ�ƶƴƾ��řƿ�ƲŚƷźĭŹŚĪƃ�Ưƾ�ƶƯŚƳźŝ�Źŵ�Ʊřƺţ�ŚƷƽ�

ŶƯƿźƿŤƾ�ŵƺưƳ�ƵŵŚƠŤſř�Ʊō�Żř�ŚƷŹřŵźĜſ�ƩźŤƴĩ���
 
A report of Armored scale,�Mercetaspis halli (Hemiptera: Diaspididae) as a Host of five 
predatory Ladybird species, on Fruit trees 
 
Kianpour, N.1, B. Hatami1, S. H. Nourbakhsh2 and M. Moghaddam3 

1.Department of Plant Protection, Faculty of Agricultural and Natural Resources,  Islamic Azad University, Isfahan 
(Khorasgan) Branch, Isfahan, Iran, Kianpoor_n@yahoo.com 2.Agricultural and Natural Resources Research Center, 
Chaharmahal and Bakhtiari, Province, Iran, 3.Iranian Research Institute of Plant Protection, Tehran, Iran. 
 

In cold regions of Iran most of the scales of fruit orchards belong to the family Diaspididae. Armored scale, Mercetaspis 
halli (Green) is one of the most important pests of fruit orchards in Chaharmahal and Bakhtiari Province which feeds on 
different species of Rosaceae especially peach and almond. The result of field studies on biology of armored scale M. halli in 
orchards of Chaharmahal and Bakhtiari Province showed that five speices of predatory ladybird feed on scale. This is a new 
record of M. halli as a host of these predatory species in Iran. 
 
1- Coccinella septempunctata Linnaeus.                      2- Adalia bipunctata (Linnaeus). 
3- Stethorus gilvifronse (Mulsant)                               4- Pharoscymnus pharoides (Marseul) 
5- Scymniscus biflammulatus (Motschulsky) � 
 
These predatory�species present on cracks of trunks and branches of peach and almond trees which are a suitable site for 
these coccinellids as well as for armored scale. Serious attention to natural enemies is a safe and an appropriate method for 
reducing the scale insects population in the region� To control the armored scale, further investigations on the efficiency of 

this predatory species are needed.  
 
� � 
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ŚſŚƴƃƾƿ�ĥƺƫƺƟŹƺƯƿĪƾ��ƫƺºĪƫƺƯ�ƹƾ���ġŹŚºƣVerticillium epiphytum�ŻŹř�ƹ�ºƿŝŚƾ�ŝǀ�ŹŚºưƽ�řŻ�ƾºƿ�ƹŹ�Ʊōƽ��ƶŤºƃ��ŚºƷƽ� �
Sipha maydis��ƹMetopolophium dirhodum�řźƃ�Źŵƿ�ƎŚƯŻōƿƷŚĮƄƾ��

��
řŶƟ�řŹƺƠƇƾƿ�ƲƏƹ��ƀŰƯǈƛǀźĩ�ŵřƺū�ƹ�ũƹźƯ�Ʋƿưƾ��

ĭ�ƵƹźĭǀĪƃżĜƷŚƾ��ŻŹƹŚƄĩ�ƵŶĪƄƳřŵƽ��ſƹŵźƟ�ƵŚĮƄƳřŵƾ�ř��ŶƸƄƯƿ�Ʊřź�Fadayivatan@gmail.com��
 

ƶƷŵ�Źŵ�ŚƷƽ�ųřǀŝ�ƩźŤƴĩ�źǀĥƺƫƺƿġŹŚƣ�Żř�ƵŵŚƠŤſř�Śŝ�Ĩ�ŚƷƽ�ŝǀŚū�ƱřƺƴƗ�ƶŝ��šřźƄů�źĭŹŚưƿżĮƿ�ƲƿŢƟō�ƪưĪƯ�Ś�Ƃĩ�ŚƷƽ�ƃǀưǀŚƾƿ�řźŝƽ�ƶŤƃ�ƩźŤƴĩ��ƶƘſƺţ�ŚƷƿ��ƶºŤƟŚ
Ţſř��ƤŰţ�ŹŵǀřŶū�źƋŚů�ƢƿģŹŚƣ�ƶƾ�ƶƳƺưƳ�Żř�ƶĩ�ŚƷƽ�źţƿě�žĜǀ��ŻŚThrips tabaci��Ɩưū�ŶƸƄƯ�Źŵ�Ƶŵƺƫō�Źƹōƽ�Ƈƺƈų�ŽŚſř�źŝ��ŵƺŝ�ƵŶƃǀĥƺƫƺƟŹƺƯ�šŚƿĪƾ�ƫƺĪƫƺƯ�ƹƾ�

�ƶƳƺĭ�ƱřƺƴƗ�ƶŝVerticillium epiphytum�ŚſŚƴƃƾƿ�ŝ�ƹ�ŶƃǀŹŚưƿřżƾƿ�ƹŹ�Ʊōƽ�ƶŤƃ�Żř�ƶƳƺĭ�ƹŵ�ŚƷƽ���šǈƛSipha maydis��ƹMetopolophium dirhodum�
řźƃ�ŹŵƿŚƯŻō�ƎƿƷŚĮƄƾ�ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ��řŶūƿƶ�ƆƫŚų�Żř�ŶƘŝ�ġŹŚƣ�ŻŚſƽ��ƹŹƽ�ŰƯǀƎ�PDA�ŚƯŵ�Śŝ�ŹƺţŚŝƺĪƳř�Źŵ�ƹ�ŢƄĩƽ�ÏÕ�ŤƳŚſ�ƶūŹŵƾ�ŵřźĭ�řźƃ�ƹƿƎ�ŹŚţƿĪƾ�
ƶĮƳ�Źřŵƽ�Ŷƃ��řŻŹƺĜſř�Żř�žěƾƿ��ŝō�Żř�ƵŵŚƠŤſř�Śŝƾ�ǈſř�Ʊō�Żř�ƶŞƴěƿŶ�ƯǀěƺĪſƹźĪƾ�Ƹţǀ�ƹ�ƶƹ�ŽŚſř�źŝƿĭĦƾ�ŚƷƽ�ĥƺƫƺƟŹƺƯƿĨ�Ƭĩ�Żř�ƵŵŚƠŤſř�Śŝ�ƹǀŶ��ŚºſŚƴƃƾƿ�Humber�

ŚſŚƴƃƾƿ�Ŷƃ��ƫƺĪƫƺƯ�ƶƘƫŚƐƯƾ�ƹŹƽ�ůŚƳǀƶ�Ƴĥƾ�ITS�řźě�Żř�ƵŵŚƠŤſř�ŚŝƿŚƷźưƽ�ITS1��ƹITS4�Ŷƃ�ƭŚŬƳř��ŵźưƷ�ƶƘƐƣ�ƩƺƏƿƞ��ƵŶƃÒÔÒ��ŢƠū�����ƵŹŚưºƃ�Śºŝ�ƶºĩ�ŵƺºŝ�ŻŚŝ
ſźŤſŵƾ�KF548667�ŵźĭ�ŢŞŧ�Ʊĥ�ĨƳŚŝ�ŹŵƿŶ��ŚƤƯƿƶƀ�ƫřƺţƾ�ƶŝ�Ţſŵ�Śſ�Śŝ�ƵŶƯōƿź�ƫřƺţƾ�ŚƷƽ�ƭźƳ�Żř�ƵŵŚƠŤſř�Śŝ�Ʊĥ�ĨƳŚŝ�Źŵ�ŵƺūƺƯ�ƺŬŤƀū�ŹřżƟřƽ�Blast�ŢƷŚŞƃ��ÖÕ��

�řŹŚŝ�ƶƳƺĭCephalosporium curtipes var. uredinicola (AJ292405.1)��ŵřŵ�ƱŚƄƳř�ƶĩƿƲ�ųř�ƶƳƺĭǀľřź��ƭŚƳ�ŢŰţV. epiphytum�ƶƤŞƏ�Ŷƴŝƽ��Ţºſř�ƵŶƃ��
ƴĤưƷǀ�ƲưƬƗ�ƭŚƳƾ�ŝ�ġŹŚƣ�ƶƳƺĭǀźĭŹŚư�ƤŰţ�ƂŴŝ�Żř�ƕŹřŻ�ƩƺſŹ�źŤĩŵ�ƎſƺţǀƴŤſŹ�šŚƤƾ�ƤŰţ�ƶƀſƺƯ��ŚƷǀĭ�šŚƤǀƵŚ�ƨƃżěƾ�ţ�ŵŹƺƯ�ŹƺƄĩŐǀƿŶ�ŢƟźĭ�Źřźƣ��ŚŤƳƿř�Ūƿ�ƶƘƫŚƐƯ�Ʋ

�ġŹŚƣ�ƶĩ�ŵřŵ�ƱŚƄƳV. epiphytum�źƐƣ�ŶƃŹƽ��ƶƴĭźě�ç�í�ŤƳŚſƾ��Żř�žě�źŤƯçæ�ŻƹŹ�řŻŹƺĜſř��ƾƿ��æåì�ê�ë�ƴĩǀŶƽ�Ư�źŝǀƬƾ�ƫǀ�Żř�žě�źŤçæ�ŻƹŹ��ƶƳřƺū�ŶƇŹŵ�ƹ�ƳŻƾ��îí�
�Żř�žě�ŶƇŹŵçé�ŢƗŚſ��ǇŚŝ�ŚŤŞƀƳƾƿ�ŵŹřŵ��Ưǀ�ƱřżLC50��ƹŹ�ġŹŚºƣƽ��ƶŤºƃ��ŚºƷƽ�S. maydis�ƹ�M. dirhodum��ţźţ�ƶºŝ�ºǀ�ŜÎÍÓ�Î�ÎÒ��ƹÎÍÓ�Ö�ÓÎ�ƴĩ�ºǀŶƽ���źºŝ

ƯǀƬƾ�ƩƽŶƯō�ŢſŶŝ�źţ���ƶŤƃS. maydis�ŚƤƯ�Źŵƿ�ƶŤƃ�Śŝ�ƶƀM. dirhodum�ſŚƀůǀŝ�ŢǀźŤƄƽ��ƶŝŝ�ġŹŚƣǀŢƃřŵ�źĭŹŚư��ŹƹŹŚŝƽ��šřźƄůƶŤƃ�ƪƯŚĩ�ţ�źŧř�Źŵ�ŚƷǀ��Śºŝ�ŹŚư
ƶƘƫŚƐƯ�ŵŹƺƯ�ġŹŚƣ�ƴƘƯ�ŹƺƏ�ƶŝƾ��ƂƷŚĩ�ŹřŵƿŢƟŚ��ƤŰţ�ŹŵǀŚƯŻō�źƋŚů�ƢƿŻ�šŚƄƿŢƀ�Ŭƴſƾ�ƹŹƽ�ĭǀŶƃ�ƭŚŬƳř�ƪƯŚĩ�ƵŚ� řƿƲ�ƫƹř�ƶƘƫŚƐƯǀƲ�ſŹźŝƾ�ŝǀŹŚưƽ�řŻƾƿ�řƿƲ���ġŹŚºƣ

ƹŹƽ�ƶŤƃ�ŚƷ�Ưƾ�ŶƃŚŝ��ŚŤƳƿř�ŪƿƤŰţ�ƲǀƺƯ�Ƣƿ�ŶŢſř�Ʊō�ƶĩ�ŝ�ġŹŚƣǀźĭŹŚư�V. epiphytum�ƀƳŚŤěǀƶƯŚƳźŝ�Źŵ�ŵźŝŹŚĩ�ƪ�ŚƷƽ�ŝ�ƩźŤƴĩǀĥƺƫƺƿřŸƫ�ŵŹřŵ�řŹ�šŚƟō�Ĩ�ƤŰţ�ƭŚŬƳřǀ�šŚƤ
ƯŻ�Źŵ�ƭŻǇǀſŹźŝ�ƶƴƾ�ŝǀŹŚưƽ�řŻƾƿ�ƹŹ�Ʊōƽ�Śſƿ�ƹ�šřźƄů�źōŹŚĩƾƿ�řƿŝ�Ʋǀřźƃ�Źŵ�źĭŹŚưƿ�ƶƗŹżƯ�ƹ�ƶƳŚŴƬĭ�ƎƇƺţǀƯ�ƶƾ�ŵŵźĭ���

 
Morphological and molecular identification of the fungus Verticillium epiphytum and evaluation 
of its pathogenicity on Sipha maydis and Metopolophium dirhodum in laboratory conditions 
 
Fadayivatan, S., Gh. Moravvej and J. Karimi 

Department of Plant Protection, Faculty of Agriculture, Ferdowsi University of Mashhad, Iran, Fadayivatan@gmail.com 
 

In the last decades, biological control, particularly the use of entomopathogenic fungi has regarded as an emerging 
strategy to control aphids. In the present study the fungus isolated from the infected specimens of onion thrips, Thrips tabaci, 
in Mashhad, was identified as Verticillium epiphytum based on morphological and molecular characteristics and its 
pathogenicity was evaluated against the cereal aphids, Sipha maydis and Metopolophium dirhodum in laboratory conditions. 
After purification, the fungal isolate, was cultured on PDA and incubated at 28°C and darkness. After sporulation, 
microscopic slides of the fungus were prepared using blue cotton. Identification was made based on morphological features 
and Humber�s key. Molecular study was performed on the ITS gene region using ITS1�and ITS4 primers. The length of the 
aligned fragment was 575 bp which was recorded as the accession number KF548667 in the gene bank. Comparison of the 
obtained sequence with other sequences in the gene bank using nBlast software revealed 98% similarity to the isolate 
designated as Cephalosporium curtipes var. uredinicola (AJ292405.1), which has been recently verified as Verticillium 
epiphytum. The scientific name of the fungus was confirmed by Dr. R. Zare, Department of Botany, Plant Pests and Diseases 
Research Institute of Iran. The results showed that the radial growth (8.20 cm after 21 days), sporulation (6.5×107 conidia ml-

1 after 21 days) and germination percent (98 percent after 24 h) of the fungus V. epiphytum were rather high. The LC50 value 
of the fungus was obtained as 15.1×106 and 61.9×106 conidia ml-1  for S. maydis and M. dirhodum, respectively. The aphid S. 
maydis was more susceptible to the entomopathogenic fungus than M. dirhodum. Fecundity of S. maydis and M. dirhodum 
decreased significantly due to fungus treatments. In the present study, the bioassays were performed on whole plants. This is 
the first study to demonstrate the pathogenicity of the fungus V. epiphytum against aphids. The results of present study 
suggested that V. epiphytum might be regarded as a potential candidate in the biological control programs of aphids. Further 
researches emphasizing on greenhouse and field trials are recommended. 
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ŚƷźŤƯřŹŚě�ƶƘƫŚƐƯƽ�ŶƃŹƽ�ƘưūǀƯ�Ţǀƶūƺĭ�Żƺƴ�ĮƳźƟƾ��Tuta absoluta (Lep:Gelechiidae)ƹŹ��ƽ�ĭǀ��ƵŵřƺƳŚºų�ƱŚƷŚ
ƳŚŬƯŵŚŝǀřźƃ�Źŵ�ƱŚƿŚƯŻō�ƎƿƷŚĮƄƾ��

��
ƷřźŝřǀƫƺƯŚţ�Ʈƾ�ƟźƏƾÎƬƗ��ƾ�źƜƇř�ũřźſÏƬƗ�ƹƾ�ŜūŹ�Źƺě�Ð 

Î��ƵźƄů�ƂŴŝ�ſŚƴƃƾŻŹƹŚƄĩ�ƵŚĮƄƳřŵ��ƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ƯřŹǀ��ƱŚŤſŻƺų�Ʋebrahim.tamoli@gmail.com�Ï��ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽ���ƵŚĮƄƳřŵ
Ƹƃǀ��ŻřƺƷř�Ʊřźưģ�ŶÐ��ĭ�ƵƹźĭǀƵŚ�Īƃżěƾ�ŻŹƹŚƄĩ�ƵŚĮƄƳřŵƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ƯřŹǀƱŚŤſŻƺų�Ʋ��
��

Ưǀƶūƺĭ�Żƺƴ�ĮƳźƟƾ��Tuta absoluta��ƿĪƾ�Ƭĩ�šŚƟō�ŻřǀŶƽ�ĭǀƳŚŬƯŵŚŝ�ƵŵřƺƳŚų�ƱŚƷŚǀƳŵ�Źŵ�ƱŚǀŢſŚ��řƿŤƟō��ƵźƄů�Ʋƾ�ŸƜţ�Śŝ�ŚƷƹŹǇƹ�Ţſř�ŹřƺųŵƹŶŰƯƿƄƳřŹŚě�Żř�ƶǀ�Ʈ
Ư�ƹ�ƶƣŚſ��īźŝǀ�ƵƺƱřźŞū�šŹŚƀų�ŸěŚƳƿźƽ�ĭ�ƶŝǀƯ�ƵŚǀƯ�ŵŹřƹ�ƱŚŝżƾ�Ŷƴƴĩ��ŝ�ƶƫŵǀưƷř�ƪǀơƺƟ�Ţ�ř�Źŵ�ŢƟō�ƵŵŚƘƫřƿŚŤſřŹ�Źŵ�ƹ�Ʊřźƽ�řźūřƽ�ŶƯ�ƢƟƺƯ�ƶƯŚƳźŝƿźƿƠƬţ�ŢǀƤƾ���ŢƟō

ŚƷźŤƯřŹŚěƽ�ŶƃŹƽ�ƹŹ�ƵźƄůƽ�Ñ�ĭǀƳŚŬƯŵŚŝ�ƵŵřƺƳŚų�Żř�ƵŚǀ�ƱŚ�ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ��řźŝƽ�řƿŚƯŻō�Ʋƿĭ�Żř��Ƃǀƶūƺĭ�ƵŚ�ĮƳźƟƾ�(CH Falat)ſ��ǀŜ�ƯŻǀƴƾ�(Marfona)��
ƪƠƬƟ�(Demaz)�ƱŚŬƯŵŚŝ�ƹ�(Roand darioun-623)�Ŷƃ�ƵŵŚƠŤſř��ƘưūǀƄůƹ�Ţƾ�řźŝ�ƵźƄůƽ�Ï�ƹŹ�ƪƀƳƽ�ĭǀ�řźºƃ�Źŵ�ŹƺĩŸƯ�ƱŚƷŚƿ�ŚºƯŵ�Ǝƾƿ�°CÎtÏÒ���ŢºŝƺƏŹ�
ŞƀƳƾ�ÒtÓÍ�ŹƺƳ�ƵŹƹŵ�ƹ�ŶƇŹŵƽ�ÎÓ�Õ�ŝ�ŢƗŚſ�ƶŶƳŶƃ�Ƶŵřŵ�ƁŹƹźě�ŹƺţŚŝƺĪƳř�Źŵ�ƶƳŚĭřŶū�ŹƺƏ���ŚƯŻōƿƮŴţ�Śŝ�Ƃ�ŚƷƽ��ƶƯřŵř�ƚƫŚŝ�šřźƄů�ŹƺƸƓ�Śţ�ƹ�ŻŚƛō�ƭƺſ�ƪƀƳƿŢƟŚ��
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ŚŤſřŹƽ�ŶƯƿźƿƠƬţ�ŢǀƤƾ�ƶƳŚŴƬĭ�ƹ�ƕŹřżƯ�Źŵ�ŢƟō�ŚƷƽ�řƿŵźĩ�ƵŵŚƠŤſř�Ʊřź���
 
Study on population growth parameters of tomato leaf miner, Tuta absoluta (Lep.:Gelechiidae), 
fed on Solanaceae plants in laboratory condition 
 
Tamoli Torfi, E.1, A. A. Seraj2 and A. Rajabpour3  

1.Laboratory of Entomology, Ramin Agticultural and Natutal Resources University, ebrahim.tamoli@gmail.com 
2.Department of Plant Protection, Faculty of Agriculture, Shahid Chamran University, 3.Department of Plant Protection, 
Ramin Agticultural and Natutal Resources University. 
 

Tomato leaf miner,Tuta absoluta is one of the key pests of plants belong to Solanaceae family in the world. The insect, is 
an oligophagous pest and its larva cause damage on the host plants by feeding on leaf, stem and fruit of them. Because of the 
extreme importance of the pest in Iran and for implemention of IPM program, population growth parameters of the insect on 
four host plants belong to Solanaceae family were investigated. Tomato (cultivar CH Falat), potatoe (cultivar Marfona), 
pepper (cultivar Demaz) and eggplant (cultivar Roand darioun-623 were used in the experiments). Collected wild populations 
of the insect were separately reared for two generations on the host plants in temperature 25±1°, RH60± 5% and 
photoperiodof 16: 8 h in incubator. Trials was performed by eggs of 3rd generation. The experiments had 5 replications.. Also 
life table parameters were estimated by the Cary method. Trials were done in completely randomized design. Accordingly, 
the rm, R0, DT and T, for tomato, eggplant and potatoes were 0.10, 0.06 and 0.07 (days-1), 17.09, 8.54 and 10.05 (offspring), 
6.89, 10/65 and 9.81 (days) and 28.24, 32.97 and 32.67 (days). However, this pest did not complete its life cycle on pepper 
plants. Therefore, results of the study can be used in the integrated management of the pest in fields and greenhouses of Iran. 
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ƈŴţ�ƱŚƯŻǀƆ�Ƶŵřŵ Ư�ƶĪƫ�ƶŝ�ƵŶƃǀƳŚŝżƾ��ŹƺŞƳŻ�ŹŵTrichogramma brassicae Bezdenko�ŻřŹŚěƿƺŤ�ºǀƿ��ƮºŴţ�Ŷ��ƭźºĩ
��ƶŞƴě�ƵŻƺƛHelicoverpa armigera Hubner��

��
ƷŚƳǀƒƗřƹ�Ŷæř�ŵřżƸƃ��ƿƳřźƾ�Źƺěç�ƹ�Ưǀź�ƬūǀŻŚŬů�ƪƽç��
æ��ĭ�ƵƹźĭǀƵŚ�Īƃżěƾ�ŻŹƹŚƄĩ�ƵŶĪƄƳřŵƽ�Ƹƃ�ƵŚĮƄƳřŵǀƳŶƯ�Ŷƾ�ŚŝŹŷōƿ��ƱŚŬnaheedvaez@gmail.com�ç��ĭ�ƵƹźĭǀƵŚ�Īƃżěƾ�ŻŹƹŚƄĩ�ƵŶĪƄƳřŵƽ�źŞţ�ƵŚĮƄƳřŵƿż��
��

�ƱřŹƺŞƳŻTrichogrammatidae�ƶŝ�ƵŵźŤƀĭ�ŹƺƏ�řƽ�ƶƯŚƳźŝ�Źŵ�ŚƷƽ�ŝ�ƩźŤƴĩǀĥƺƫƺƿƯ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�Ĩƾ�ĭǀŶƳź��ř�ŹŵƿſŹźŝ�Ʋƾ�ƳŚƯŻ�ƶūŵƺŝƾ�ƈŴţǀƵŵřŵ�Ɔ��ƵŶƃ
ŚƷŹŚŤƟŹ�ƶŝƽ�ƶƫƺƫ�ŹƺŞƳŻ�ƞƬŤŴƯ�ŚƷƽ�ŚƯŻōƿƹŚů�Ƃƽ�ÐÍ�ƶŞƴě�ƵŻƺƣ�ƭźĩ�ƮŴţ��Helicoverpa armigera��ƤŤƀƯ�šřŶƷŚƄƯ�ŚŝǀŶƃ�ŢŞŧ�Ʈ��ŚƯŻō�ƶƫƺƫ�źƷ�Źŵƿ�Żř�Ƃ�ºƿ�Ĩ
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ƯǀĮƳŚǀ�Ʋèè�ëtåæ�æêí�ƣŵǀźĜſ�ƶƤƽ�ƶŝ�Ʊō�Żř�žě��ŵźĩ�ţźţ�ºǀ��Ư�Śºŝ��Ţºĩźů��Ŝ�ºǀĮƳŚǀ��Ʋìí�êtæ�æèçưţ��ǀ�ŹŚºĩżƽ��íí�åtëî�æé�ŢºƠū���ĭ�ºǀźƽ��æé�åtè�ŸƜţ�ƹ�ºƿ��ƶ
æê�åtêê�ç�ƣŵǀƶŝ�řŹ�ƶƤ�ŶƳŵřŵ�ƅŚƈŤųř�ŵƺų��ƯǀĮƳŚǀźĜſ�ƱŚƯŻ�ƪĩ�Ʋƽ�ŻřŹŚě�ŢƸū�ƵŶƃƿŤǀ�Ʈƀ�ìè�åtëè�æè�ƣŵǀř�Źŵ�ƶĩ�ŵƺŝ�ƶƤƿ�šŶƯ�Ʋèì�åtåí�é�Ư�ƮŴţ�ŵŶƗǀ�ƱŚŝż
ŻřŹŚěƿŵźĭ�ƶŤƿŶ��ƯǀĮƳŚǀƳŚƯŻ�Ʋƾ�ŚƷŹŚŤƟŹ�ƝźƇ�ŹƺŞƳŻ�ƶĩƽ�ĨųŚƃ�ƳŻƾƮŴţ�ƱŵźĩƹźƟ���ŹƿƯ�ƮŴţ�Źŵ�żǀ��ŢºƯǈƗ�ƹ�ƱŚºŝż��ŹřŸºĭƽ����ƶºŝ�ŵźºĩ�ƝźºƇ�Ʊō�ţźţ�ºǀ��Ŝçí�ætê�çè��
éî�åtê�ì��ƹêè�åtèí�ê�ƣŵǀŶƃ�ƶŞſŚŰƯ�ƶƤ��ŚŤƳƿƯ�ƱŚƄƳ�Ūƾ�ŝ�ƶĩ�ŶƷŵǀƂ�źţƿƏ�ŹƺŞƳŻ�Ţƣƹ�Ʋƾ�ŚƷŹŚŤƟŹƾƿ�ŻřŹŚě�ƶŝ�źŬƴƯ�ƶĩƿŤǀĨųŚƃ�ƝźƇ��Ţſř�ƵŶƃ�Ʈƀ�ƳŻƾ��ƵŶƃ

Ţſř��żŬţƿſźĭŹ�ƶǀƳƺƾ�ƝźƇ�ƱŚƯŻ�řźŝ�ƵŶƃƽ�ŚƷŹŚŤƟŹƽ�ƫƹř�Żř�ƞƬŤŴƯǀŢſŵ�Ʋ�ƿŝŚƾ�Śě�ŚţƿƜţ�ƶĩ�ŵřŵ�ƱŚƄƳ�Ʊō�ƱŚǀǀƯŚưţ�šřźƾ�ŚƷŹŚŤƟŹƽ�ƴƘƯ�ƱŚƯŻ�Śŝ�ƶƘƫŚƐƯ�ŵŹƺƯƾ�ŵƺŞƳ�Źřŵ����
��

Patch Time allocation of Trichogramma brassicae Bezdenko egg parasitoid of Helicoverpa 
armigera Hubner  
 
Vaez, N.1, Sh. Iranipour2 and M. J. Hejazi2 
1.Department of Plant Protection, Faculty of Agriculture, Azarbaijan Shahid Madani University, naheedvaez@gmail.com 
2.Department of Plant Protection, Faculty of Agriculture, University of Tabriz 
 

Trichogrammatid species are widely used in biological control programs. In this study time budget of Trichogramma 
brassicae Bezdenko allocated to different behaviors was recorded by direct observations on vials containing 30 cotton 
bollworm eggs. A couple of female and male (<24 h) of T. brassicae per vial was used in five replicates. Honey solution 
(20%) was used to feed parasitoid. In this study, the time budget of parasitoid was divided into seven components involving 
movement, resting, feeding, mating, grooming, searching and handling and observed for six hours by direct observation 
under a stereomicroscope. The results showed that T. brassicae allocated 86.21% of its time for non host-associated (NHA) 
behaviors like feeding, movement, resting, mating and grooming. The mean time spent for above behaviors took 310.36±5.02 
minutes of which158.01±6.33 minutes allocated just to rest, followed by 132.1±5.78, 14.69±0.88, 3.0±0.14 and 2.55±0.15 
minutes for movement, grooming, mating and feeding respectively. Average total time allocated to parasitism was 
13.63±0.73 minutes in which 4.08±0.37 host eggs were handled. The mean time allocated for, drumming, piercing and host 
marking were 23.5±1.28, 7.5±0.49 and 5.38±0.53 minutes respectively. Regression analysis of time allocated to different 
activities over time revealed no trend through time in any behavior. 
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ŻŹřƿŝŚƾ�ŧŚţǀŹŚţ�źƿƶƣŚſ�šŹŚƀų�Źŵ�ŢƃŚĩ�Ų��ƱřŹřƺºų �Lepidoptera: Noctuidae��Sesamia spp.�ƹŹƽ����ƮºƣŹ�Ūƴºě
ŹŚŬţƽ�ƳǀźĪƄ��

��
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ƁŹŚưƃ�Ƴ�ƭŚƣŹř�ƭŚưţ�Źŵ�ƵŶƃǀŹŚţ�Źŵ�źĪƄƿŲ�ŚƷƽ�Ƴ�ƞƬŤŴƯ�ƭŚƣŹř�Źŵ�ŢƃŚĩ�ƞƬŤŴƯǀŹƺƏ�ƶŝ�Ţƃřŵ�ŵƺūƹ�źĪƄƽ�ŹŚţ�Źŵ�ƶĩƿŢƃŚĩ�ŵƹŻ�Ų�Ưǀŝ�šŹŚƀų�ƱřżǀƂ�Ţſř�źţ��řƿ�Ʋ

ƤŰţǀŝ�ƢǀƯ�ƱŚƾ�Ƴ�ƕŹřżƯ�ŶƴĩǀźĪƄƽ�ŵřŵźƯ�Ǝſřƹř�Źŵ�ƶĩ�ƳǇƺƏ�ƱŚƯŻ�ŶƳƺƃ�ŢƄĩ�ƵŚƯƾ�źţƽ���ƶƣŚºſ�šŹŚºƀų�ƉźƘƯ�Źŵ��Ƴ�ƱřŹřƺºųǀ���ŶºƳŹřŵ�Źřźºƣ�źĪºƄ���ŹŚºţƿ���ŢºƃŚĩ�ŵƹŻ�Ų
ƘưūǀŢ�ŚƷƽ�ƶƣŚſ�źųō�ƪƀƳ�řżƟř�řŹ�ƱřŹřƺųƿřżƟř�ƶŝ�źŬƴƯ�ƶĩ�Ƶŵřŵ�ƂƿƘưū�ƂǀŢ�ŚƷƽ�ƱŚŤƀƯŻ��ƹ�ƱřŹŸĭšŹŚƀų�ŚƷƽ�ŶƘŝƽ�Ưƾ�ŵƺƃ��Ƴ�ƕŹřżƯ�ŹŵǀŚū��źĪƄƾƿ�ǇŚŝ�Ʈĩřźţ�ƶĩƾƿ�

ƶƣŚſ�Żř�Ư�ŢƄĩ�ŽŚƀů�ƭŚƣŹř�ƹ�ŵŹřŵ�ŵƺūƹ�ƱřŹřƺųƾ�Ɣƴţ��ŶƳƺƃǀŹŚţ�ƮƿƯ�ŢƃŚĩ�Ųƾ�Ƙưū�ƂƷŚĩ�ƶŝ�ŶƳřƺţǀƶƣŚſ�Ţ�Ŷƴĩ�Ĩưĩ�ƱřŹřƺų���
��

Impact of planting date on Sesamia spp. (Lepidoptera: Noctuidae) stalk borers� damage on five 
sugarcane varieties  
 
Nikpay, A.1, M. Ziaee2 and P. Sharafizadeh1 
1.Department of Plant Protection, Sugarcane & By-products Development Company, Salman Farsi Unit, Ahwaz, Iran, 
amin_nikpay@yahoo.com 2.Department of Plant Protection, College of Agriculture, Shahid Chamran University, Ahvaz, 
Iran 
 

Sugarcane is grown extensively throughout the world including more than 100 thousand hectares in Khuzestan province, 
Iran. This crop is attacked by a variety of arthropod pests and among them lepidopteran stalk-borers are the most destructive 
in many sugars producing countries. The stalk borers in Iranian sugarcane fields are belong to genus Sesamia, and they are 
capable of causing economic losses to commercial varieties and affect the sugar industry by both direct and indirect crop 
damages. Management of stalk-boring lepidoptera in sugarcane is a multi-tactic and several control options are used around 
the world. One of these options is cultural practices and planting date can affect sugarcane borers� infestation in autumn. 
Field trials were conducted to determine the effects of sugarcane planting date on infestations of stalk borers. Experiments 
were conducted with five sugarcane varieties CP69-1062, IRC99-01, CP57-614, CP48-103 and SP70-1143 and two planting 
date, late August and late September on three successive years 2012-2014. All varieties were planted under standard 
cultivation system at Salman Farsi Agro industry, Ahwaz, Iran. The trials were set up as a randomized complete block with 
five replications. Each experimental plot (block) consisted of five rows, 15 m long and 1.8 m inter-row spaces (108-m2). 
After 90 days from first planting date, 100 shoots were randomly sampled from the central rows of each experimental plot for 
damage assessments. Damage was recorded as �Dead-Heart� and collected larvae from each plot were recorded. The results 
showed that there were significant differences on planting date and stalk borers infestation on each sugarcane variety in three 
different years. Results of this research indicated that sugarcane fields planted in mid August provide an extended period of 
plant availability to Sesamia infestations. Early planting date increases autumn Sesamia populations, having potential for 
rising overwintering populations and later economic damage. In sugarcane fields where Sesamia is in high density and 
susceptible varieties are cultivated, optimization of planting date may help reduce borers� population build-up. 
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ſŹźŝƾ�ƘŝŚţ�Ƃƴĩřƹ�ƕƺƳƾ��ƆųŚºƃ�ƹ��ŚºƷƽ��źĭŹŚĪºƃƽ��ƲºſMacrolophus pygmaeus (Rambur) ��ŸƜţ�Śºŝ�ºƿŻř�ƶ� �
Ephestia kuehniella (Zeller)��ƹTuta absoluta (Meyrick)��

��
řƿźƃ�ƱŚưƿƠǀ��ƱŚ�šŹŶƣůŚŞƇ�ƶƫřƾ�ŝŚƃƺų�ŵřƺū�ƹƾ��

ĭ�ƵƹźĭǀĪƃżĜƷŚƾŵźě��ƿŻŹƹŚƄĩ�žƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ř��ũźĩ��ƱřźƸţ�ƵŚĮƄƳřŵƿ��Ʊřźsabahi@ut.ac.ir��
��

řŹŚĩƾƿ�ƿŞƏ�Ʋưƃŵ�ĨǀƘƾ�ŝ�ƩźŤƴĩ�ƶƯŚƳźŝ�ŹŵǀĥƺƫƺƿƘŝŚţ�Ƃƴĩřƹ�ƕƺƳ�ƮƸƯ�ƆųŚƃ�ƶſ�Śŝ�ĨƾŢſŵ�ƱŚƯŻ�ƹ�ƶƬưů�űźƳ���ƿŝŚƾ�ŵŹřŵ�ƍŚŞţŹř�Ʊō���ƵŻƹźºƯř���źĭŹŚĪºƃ�Ʋºſ� �
Macrolophus pygmaeus�ſƹ�ŹƺƏ�ƶŝǀƶƯŚƳźŝ�Źŵ�Ɩ��ŚºƷƽ��ŶºƯƿźƿƠƬţ�Ţǀ�ºƤƾ���ƶºƳŚŴƬĭ�Źŵ�šŚºƟō��ŚºƷƽ��ƶºūƺĭ��ºĮƳźƟƾ���ºƯ�ƵŵŚƠŤºſřƾ��ŵƺºƃ��M. pygmaeus��ŚºƳřƺţƾƿ�

ƯřǀƵŶƴƴĩŹřƹŶ�řƽ�Ư�ƩźŤƴĩ�Źŵǀƶūƺĭ�Żƺƴ�ĮƳźƟƾ�řźƃ�ŹŵƿƳ��ƶƗŹżƯ�Ǝǀƶư�ƶƗŹżƯ�řƽ�ƶƳŚŴƬĭ�ƹ�řƽ�Ţſř�Ƶŵřŵ�ƱŚƄƳ�ŵƺų�Żř��ƘŝŚţ�Ƃƴĩřƹ�ƕƺƳ��źƋŚů�ƶƘƫŚƐƯ�Źŵƾ�ŚƷźŤƯřŹŚě�ƹƽ��Ʊō
�Ʋſ�ŹŵM. pygmaeus�ŸƜţ�Śŝƿ�ƵźƄů�ƹŵ�ƮŴţ�źŝ�ƶTuta absoluta��ƹEphestia kuehniella�ſŹźŝƾ�ŵźĭƿŢſř�ƵŶ��ƘŝŚţ�Ƃƴĩřƹ�ƶƘƫŚƐƯƾ��Ʈĩřźţ�Żř�ƵŵŚƠŤſř�Śŝ�ŚƷƽ�

Ư�ƮŴţ�Żř�šƹŚƠŤƯǀƱŚŝż��ƪƯŚƃ�ŚƷÎ��Ï��Ð��Ñ��Ò��Õ��ÎÍ��ÎÒ��ÏÍ��ƹÐÍ�ƮŴţ��řźƃ�ŹŵƿŚƯŻō�ƎƿƷŚĮƄƾ��ŚƯŵƽ�°C�ÒtÏÒŞƀƳ�ŢŝƺƏŹ��ƾ�ÎÍtÓÍ�ŹƺƳ�ƵŹƹŵ�ƹ�ŶƇŹŵƽ�ÎÓ�Õ��
ŹŚţƿĪƾ�ŚƴƃƹŹƾƿ��ŢƟźĭ�ƭŚŬƳř��ŚŤƳƿƘŝŚţ�Ƃƴĩřƹ�ƶĩ�ŵřŵ�ƱŚƄƳ�Ūƾ����ŸƜţ�Śºŝ�źĭŹŚĪºƃ�Ʋºſ�ºƿ������ŵƺºŝ�ƭƹŵ�ƕƺºƳ�Żř�ŹŚĪºƃ�ƶºƳƺĭ�ƹŵ�źºƷ�ƮºŴţ�Żř�ƶ�����ƬƗ�źĭŹŚĪºƃ�ƶºƬưů�űźºƳ�ºǀƶ� �

E. kuehniella��ƹT. absoluta�ţźţ�ƶŝǀ�Ŝåîæí�å��ƹççêæ�å�ŵƺŝ�ŢƗŚſ�źŝ��ƫŚů�Źŵƾ�Ţſŵ�ƱŚƯŻ�ƶĩ�ƿŝŚƾ�M. pygmaeus�ŸƜţ�Śŝƿ��ƮºŴţ�Żř�ƶE. kuehniella�ƹ� �
T. absoluta�ţźţ�ƶŝǀ�Ŝíëîê�æ��ƹìéæê�ç�ŵƺŝ�ŢƗŚſ��ŚŤƳ�ƶŝ�ƶūƺţ�Śŝƿ�ƵŶƯō�Ţſŵ�ƶŝ�Ū�M. pygmaeus�ŸƜţƿŝ�ƶǀƂ�źţƽ�ƮŴţ�Żř�ŚƷƽ�Ŝƃ�ŚƤƯ�Źŵ�ŵŹō�ƵźěƿƯ�Śŝ�ƶƀǀ�Żƺƴ

ƶūƺĭ�ĮƳźƟƾ�Ţſř�ƶŤƃřŵ��ŵŚƤƯƿ�źDa��ƹDTh�ưƏř�ƶƴƯřŵ�ƹǀƱō�ƱŚƴ�Ƴ�ŚƷǀţźţ�ƶŝ�żǀ�Ŝæèçë�å��çåëê�å��åêíí�å���ƹíëìê�å��åëèî�æ�ëìææ�å���ŵźĭ�ƶŞºſŚŰƯ�ºƿ��ƶºĩ�Ŷ
ƱŚƄƳ�ƴƘƯ�ƝǈŤųř�ƵŶƴƷŵƾ�ŝ�ŹřŵǀŚƷźŤƯřŹŚě�Ʋƽ�źĭŹŚĪƃƽ�ƹŹ�Ʋſƽ�Ư�ŹƺĩŸƯ�ƶưƘƏ�ƹŵƾ�ŶƴƃŚŝ����
��

Investigation on functional response type and predatory indices of Macrolophus pygmaeus 
(Rambur) feeding on Ephestia kuehniella (Zeller) and T. absoluta (Meyrick) 
 
Sharifian, I., Q. Sabahi and J. Khoshabi  
Department of Plant Protection, Faculty of Agriculture and Natural Resources, University of Tehran, Karaj, Iran, 
sabahi@ut.ac.ir 
 

Efficacy of a natural enemy in biological control program is related to three major indices including functional response 
type, attack rate and handling time. Predatory bug Macrolophus pygmaeus is widely used in IPM programs at tomato 
greenhouses these days. M. pygmaeus showed promising potential as biological control agent in tomato leafminer in the field, 
semi-field and greenhouse conditions. In the current study functional response type and predatory parameters of M. pygmaeus 
were investigated fed on Tuta absoluta and Ephestia kuehniella eggs. Functional response study (using different densities 
including 1, 2, 3, 4, 5, 8, 10, 15, 20 and 30 prey eggs) was performed in the laboratory conditions (25±5 °C, 60±10 % R.H. 
and 16:8 photoperiod). The results showed that predatory bug had type II functional response feeding on the two prey eggs. 
Predator attack rate against E. kuehniella and T. absoluta eggs were 0.0918 and 0.2251 h-1, respectively. Whilst, M. 
pygmaeus handling time were 1.8695 and 2.7415 h fed on E. kuehniella and T. absoluta eggs, respectively. M. pygmaeus 
showed higher feeding on E. kuehniella eggs than the T. absoluta eggs. Da and DTh values and their confidence intervals were 
0.1326 (0.0588-0.2065) and 0.8675 (0.6711-1.0639) that showed significant difference in predatory parameters of the bug on 
two mentioned prey species.  
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ŧŚţǀŻ�ŢƔƬƛ�źƿŤĪƯŚŝř�ƵŶƴƄĩźǀƘŝŚţ�Ƃƴĩřƹ�źŝ�Ʋƾ�ƟźƓ�ƹǀĭŹŚĪƃ�Ţźƽ�ƲſMacrolophus pygmaeus (Rambur) �
ŸƜţ�Śŝƿ�ƮŴţ�Żř�ƶTuta absoluta (Meyrick)��

��
řƿźƃ�ƱŚưƿƠǀ��ƱŚšŹŶƣ�ůŚŞƇ�ƶƫřƾ�ƬƗ�ƹǀƳřŶƴŝ�ŚƋźƾ��

ĭ�ƵƹźĭǀƵŚ�Īƃżěƾŵźě��ƿŻŹƹŚƄĩ�žƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ř��ũźĩ��ƱřźƸţ�ƵŚĮƄƳřŵƿ��Ʊřźsabahi@ut.ac.ir��
��

īźƯ�źŝ�ƵƹǈƗ�ƹ�ƯǀŹƹōŵřŻ�ƂƷŚĩ�ƹ�źƽ��źưƗ�ƩƺƏ��ŹƹŹŚŝ�űźƳƽ�ƛ�ƹǀŹřźƣ��Ƶź��ƉźƘƯ�Źŵ�ƲŤƟźĭƿưſ�ƵŵŚƯ�Ĩƾ�Ưƾ�ƃŚƳ�ŜƣřƺƗ�ŶƳřƺţƾ�ŚƷŻŵ�Żřƽ�Żƿ�ƱƺĤưƷ�ƵŶƴƄĩź
řżƟř��ƶƬưů�űźƳ�ƂƷŚĩƿŢſŵ�ƱŚƯŻ�Ƃ�ƿŝŚƾ�Ɯţ�ƹǀǀƘŝŚţ�Ƃƴĩřƹ�ƕƺƳ�źƾ��Źŵ�řŹƿř�źĭŹŚĪƃ�ĨƿŶƴĩ�ŵŚŬ��Macrolophus pygmaeus�ƿ�ƬƗ�ŶºƯōŹŚĩ�źĭŹŚĪƃ�Ĩ�ºǀ��šŚºƟō�ƶ

ƠƬŤŴƯƾ�ƶūƺĭ�Żř�ĮƳźƟƾ�ƶĩ�Ţſř�ƬŝŚƣǀŸƜţ�ŢƿƯ�Żř�ƶǀƶūƺĭ�Żƺƴ�ĮƳźƟƾ�Ƴ�řŹǀŢſř�řŹřŵ�ż��ŞƳŚū�šřźŧřƾ�ŤĪƯŚŝřǀ�ƱřƺƴƗ�ƶŝ�ƲƿƵźƄů�Ĩ����ƘŝŚºţ�Ƃƴºĩřƹ�ƕƺºƳ�źŝ�ƩƹřŶŤƯ�Ƃĩƾ��ƹ
ŚƷźŤƯřŹŚěƽ�źĭŹŚĪƃƽ��ƲſM. pygmaeus�ŸƜţ�Śŝƿ�ƮŴţ�Żř�ƶTuta absoluta�ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ��ŚƯŻō�ƶưƷƿ��řźºƃ�Źŵ�šŚºƄƿŚƯŻō�Ǝƿ��ƵŚĮºƄ��ŚºƯŵƽ�°C�ÒtÏÒ��

ŞƀƳ�ŢŝƺƏŹƾ�ÎÍtÓÍ�ŹƺƳ�ƵŹƹŵ�ƹ�ŶƇŹŵƽ�ÎÓ�ÕŹŚţ��ƿĪƾ�ŚƴƃƹŹƾƿ��ŢƟźĭ�ƭŚŬƳř��Ż�Żŵƿ�ƵŶƴƄĩź(LC30)�ŤĪƯŚŝřǀ�ƱŚƯŻ�Źŵ�ƲÏÑ�ƣŚŝ�šŹƺƇ�ƶŝ�ƹ�ŢƗŚſƾ��ŵŹƺƯ�ĨƄų�ƵŶƳŚƯ
ŢƟźĭ�Źřźƣ�ƵŵŚƠŤſř��ŤĪƯŚŝřǀ�ƱřƺƴƗ�ƶŝ�Ʋƿĩźţ�Ĩǀưſ�Śŝ�ŜǀƬƗ�ǇŚŝ�Ţ�ºǀ�ƶM. pygmaeus�ŻŹř�ºƿŝŚƾ�ŵźĭ�ºƿŶ��mg a.i./L�ÎÕ�ÓÍLC30=������ƘŝŚºţ�Ƃƴºĩřƹ�ƶºƘƫŚƐƯ�Źŵƾ�

Ʈĩřźţ�ŚƷƽ�Ư�ƮŴţ�Żř�šƹŚƠŤƯǀ�ƱŚŝż�Î��Ï��Ð��Ñ��Ò��Õ��ÎÍ��ÎÒ��ÏÍ��ƹÐÍ�ƮŴţ��ƹŹƽ�ŚƸŤƳř�ƶĤĭźŝ�ƶſƾƿ�ŢƟźĭ�Źřźƣ��ƘŝŚţ�Ƃƴĩřƹƾ�ě�źĭŹŚĪƃ�Ʋſǀţ�Żř�žě�ƹ�Ƃǀ��Śºŝ�ŹŚư
LC30�ŵƺŝ�ƭƹŵ�ƕƺƳ�Żř��Ż�ŻŵƿŤĪƯŚŝř�ƵŶƴƄĩźǀƴƘƯ�ŹƺƏ�ƶŝ�Ʋƾ�Źřŵƽ�ţ�Źŵ�řŹ�źĭŹŚĪƃ�ƶƬưů�űźƳǀ�ŹŚư�ÍÖÖÕ�Í�ŢƗŚſ�źŝ���ŶƷŚƃ�ƶŝ�ŢŞƀƳ�ÏÏÒÎ�Í�ŢƗŚſ�źŝ���Źŵ�ŵřŵ�ƂƷŚĩ

ƫŚůƾ�řżƟř�ƶĩƿŢſŵ�ƱŚƯŻ�Ƃ�ƿŝŚƾ�ţ�Źŵǀ�ŹŚư�ÔÖÕÓ�Ï�ŢƗŚſ���ŶƷŚƃ�ƶŝ�ŢŞƀƳ�ÔÑÎÒ�Ï�ŢƗŚſ��ƴƘƯƾ�Źřŵƽ�ŵƺŞƳ���
 
Effect of sublethal concentration of abamectin on functional response and predatory capacity of 
Macrolophus pygmaeus (Hem.: Miridae) on eggs of Tuta absoluta (Lep.: Gelechiidae)  
 
Sharifian, I., Q. Sabahi and A. R. Bandani 
Department of Plant Protection, Faculty of Agriculture and Natural Resources, University of Tehran, Karaj, Iran, 
sabahi@ut.ac.ir 
 

In addition to death and reduced fecundity, life span, fertility rates, etc. exposure to a toxicant may result in simultaneous 
manifestation of multiple sublethal effects such as reduced attack rate, enhanced handling time and altering in predator 
functional response type. Macrolophus pygmaeus is an efficient predator of different tomato pests with feeding ability on 
tomato leafminer moth.  Side effects of abamectin as a conventional pesticide were investigated on functional response type 
and predatory parameters of M. pygmaeus, fed on Tuta absoluta eggs. All experiments were performed in laboratory 
conditions (25±2 °C, 65±10 %RH and light: dark photoperiod of 16:8 h). Sublethal concentration (LC30) of insecticide was 
evaluated in 24 h, using dried residues. Abamectin was evaluated as highly toxic compound against M. pygmaeus adults 
(LC30=60.18 mg a.i./L). Different densities (1, 2, 3, 4, 5, 8, 10, 15, 20 and 30) of prey eggs were located on three apical 
leaflets of tomato, in functional response study. Functional response of predatory bug was type II before and after treatment 
with LC30 of abamectin.However, abamectin sublethal concentration significantly reduced the predator attack rate in 
treatment (0.0998 h-1) in comparison with control (0.2251 h-1), while increase in handling time in treatment(2.7986 h)� in 
compare with control (2.7415 h) was not significant. 
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ſŹźŝƾ�Ưǀĭŵƺƫō�Ʊřżƾ�īŹƹŵ�ŚƷƽ�ŞŨţǀŢ�Ƙưū�ƶŝ�ƶŞƴě�ƵŶƃǀƶŞƴě�ƵŻƺƣ�ƭźĩ�Ţ��
��
Ƥţƾ�ƹŹŵƿƴŬƯ�Ƃƾ�ĮƳŻ�ŚƋŹŶưŰƯ�ƹƾ��

ƤŰţ�ƶƀſƺƯǀƱŚĭźĭ��ŹƺƄĩ�ƶŞƴě�šŚƤ 

��
�šǇƺƈŰƯ�Żř�ƶŞƴěĦţřźŤſř�ƹ�ƮƸƯƿřŹřŵ�ŹƺƄƧ�Ʀƽ�ŵŚů�šǈƨƄƯƽ�ƯŻ�ŹŵǀŚţ�ƶƧ�Ţſř�šŚƟō�ƶƴ�ƇŚų�ƮƣŹ�ƱƺƴƧƾ�ƟźƘƯ�šŚƟō�ƶŝ�ƪưŰŤƯ�ƱřƺƴƗ�ƶŝƾ�ŶƄƳ���ƵŻƺºƣ�ƭźƧ��

ƮƸƯ�Żř�ƶŞƴě�źţƿƳŵ�ƍŚƤƳ�źŨƧř�Źŵ�ƹ�ŹƺƄƧ�Źŵ�ƶŞƴě�šŚƟō�ƲǀŦƗŚŝ�ƶĩ�Ţſř�Ś��ŵŚƈŤƣř�šŹŚƀųƽ�Ư�ƶŞƴě�ƩƺƈŰƯ�ƶŝƾ�ŵƺƃ��ŚƯŻōƿƄƾ�ƥƺƬŝ�ŭźƏ�ŜƫŚƣ�Źŵ�ŚƷƽ�ƟŵŚƈţ�ƪƯŚƧƾ��Śŝ
ÎÐ�ŞŨţ�īŹƹŵǀ�ƵŶƃ�Ţ��īŹƹŵ�ŚƷƽ�ŵřĦƳ�ƶŝ�ƂŴŝ�Źŵ�ŵƺūƺƯƽ��ƶƀſƺƯƤŰţǀ�šŚƤŻřŶƴţŹŚŞƗ�ƶŞƴě���ÎÓ�ÕÑ���ÎÎÐ��ÎÎÑ�Ï���ÎÖ�ÕÑ���ÎÍÍ���ÎÍÑ��Ð�ÕÑ���Ó�ÕÑ���ÎÍ�ÕÑ���ÎÍÏ���
ÎÍÕ���ÎÍÓ��ƪůŚſ�ƮƣŹ�ƹ��ƹÐ�ŚƯŻō�šźƧ�źƷ�ƹ�ŹřźƨţƿƄƾ�řŹřŵƽ�Ó��ŢƄƧ�ƎųÕ�źŤƯƽ���ƺĮƫř�Śŝƽ��ŢƄƧÕÍ���ÏÍ���ƩŚſ�Źŵîç�ƹîè�ř�ŹŵƿƮƃŚƷ�ƵŚĮŤƀ��ƱŚĭźĭ�ŵŚŝō��ŢºƄĩ
ŵźĭƿŶ���ſŹźŝ�ŢƸūƾ�ƜţǀǀƘưū�šřźǀŶƃŹ�ƞƬŤŴƯ�ƪůřźƯ�Ţƽ�ƶƳƺưƳ�ƶŞƴě�ƵŻƺƣ�ƭźƧ�Źřŵźŝƽ�ĮŤƠƷ�ƮƔƴƯ�šŹƺƈŝ�ŚƷƾ�ŝ�ƹ�ƶľǈƯŚƧ�ŹƺƏ�ƟŵŚƈţƾ��ŻřÒ�šźƧ�Ǝſƹ�ƶţƺŝ���ƹ�śŚŴŤƳř

�ƹ�ŢŞŧ�ƅƺƈŴƯ�ƩƹřŶū�Źŵ�ŢƟō�ƞƬŤŴƯ�ƪůřźƯƿŵźĭ�ŢƃřŵŵŚƿŶ��żŬţƿŹřƹ�ƶƿƹŵ�ŜĩźƯ�žƳŚ�ŵźĪƬưƗ�ƑŚŰƫ�Żř�ƶĩ�ŵřŵ�ƱŚƄƳ�ƶƫŚſ�Ư��ǀŝ�Ɓƹ�Ʊřż�ƶţ�Źŵ�ƵŶƯō�ŢſŵǀŚƷŹŚưƽ�
�īŹƹŵç�ææé���íé�æî��ƹæåç�ţźţ�ƶŝǀ�Śŝ�Ŝîæí���íæì��ƹíèì�ĩǀŹŚŤĪƷ�Źŵ�ƭźĭƺƬ�řŹřŵƽ�ŝǀƂ�źţƿ�Ƶƹźĭ�Źŵ�ŵźĪƬưƗ�Ʋa���ƹab��Ư�źºƔƳ�Żř�ƹ�ŶƴŤƟźĭ�Źřźƣ�ºǀŵƹŻ�Ʊřż��ºſŹƾ��Źŵ

ţǀŚƷŹŚưƽ��īŹƹŵíé�æî���æåé��ƹíé�è�ţźţ�ƶŝǀ�Śŝ�Ŝçè�îé���éì�îç��ƹèë�îæ�řŹřŵ�ŶƇŹŵƽ�ŝǀƂ�źţƿƲ��ſŹŵƹŻƾ���Ƶƹźĭ�Źŵ�ƹa�ŶƴŤƟźĭ�Źřźƣ��Ư�ƑŚŰƫ�Żř�ºǀ�ĭŵƺºƫō�Ʊřżƾ���ƶºŝ
Ƙưūǀţ�Źŵ�ƶŞƴě�ƵŻƺƣ�ƭźĩ�ŢǀŚƷŹŚưƽ��īŹƹŵíé�ë���æåç���ææè���ƹíé�è�ţźţ�ƶŝǀ�Ŝèëè�å���èëç�å���èèå�å��ƹçéè�å�řŹřŵƽ�Ʈĩ�źţƿĭŵƺƫō�Ʈĩřźţ�Ʋƾ��ƶţƺŝ�Źŵ�ŢƟō�ƶŝ��Ƶƹźĭ�Źŵ
bc���ƹc��Ƶŵřŵ�ƱŚƄƳ�ŵƺų�Żř�ŶƳř��řźŝŚƴŝƿīŹƹŵ�Ʋ�ŚƷƽ�ŞŨţǀŢ��ƵŶƃíë�ë��ƹæåç�řŹřŵƽ�ſŹŵƹŻ�ƹ�ǇŚŝ�ŵźĪƬưƗƾ�Ʈĩ�ƹ�ŜſŚƴƯ�źţƿĭŵƺƫō�Ʋƾ�řźŝ�ƵŻƺƣ�ƭźĩ�ƶŝƽ��ƶƤƐƴƯ�Źŵ�ŢƄĩ

Ư�ŜſŚƴƯ�ƱŚŤƀƬĭ�ƱŚŤſřƾ�ŶƴƃŚŝ���
��

Evaluation of bollworm infestation rate in fixed crosses of cotton 
 
Darvish Mojeni, T. and M. Zangi 
Cotton Research Institute of Iran, Gorgan 
 

Cotton is as important and strategic crops with serious problems of pests, so far any varieties has not introduced tolerant 
to pests. Cotton bollworm, Helicoverpa armigera, a major pest of cotton in Iran and world which cause economic damage to 
cotton crop. An experiment was conducted  as randomized complete block with three replications and 13 hybrids(16-84, 113, 
114-2, 19-84, 100, 104, 3-84, 6-84, 1084, 102, 108, 106 and sahel variety) immobilized in each plot with 6 line including 8-
meter by cropping pattern 80×20� on 2013-2014. .In order to investigation changes in different growth stages of the cotton 
bollworm samples were regularly collected weekly from 5 plants per plot and middle stages of the pest was also recorded in 
special tables. Composited analysis showed that treatments of, 114-2, 19-84 and 102had the highest yield at the rates of 918, 
817 and 837kg/ha respectively in 5 % level. I view of hybrids treatments of 19-84, 104 and 3-84 had the highest earliness 
percentage at the rate of, 94.23, 92.42 and 91.36, respectively. The infection rate of bollworm treatments hybrids 6-84, 102, 
113 and 3-84 by 0.363, 0.363, 0.330 and 0.243, had the lowest density of plant pest infestation.  
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ųźŝƾ�ƹƿĭĦƾ�ŚƷƽ�ŻƿŤƀƾ��ƶŞƴě�żŞſ�ħźŬƳŻAsymmetrasca decedens (Paoli)�ƶŞƴě�ƕŹřżƯ�Źŵ�ƱŚŤƀƬĭ�ƱŚŤſř��
��
Ƥţƾ�ƹŹŵƿƴŬƯ�Ƃƾ��

ŘƷ�ƺƌƗǀưƬƗ�Ţƾ�ƤŰţ�ƶƀſƺƯǀŹƺƄĩ�ƶŞƴě�šŚƤ��ƱŚĭźĭ��
��

ħźŬƳŻ��ŚƷƿĪƾ�Ư�śƺƀŰƯ�ƶŞƴě�ƶƬưū�Żř�ƱŚŤƀƬĭ�ƱŚŤſř�ƕŹřżƯ�ƵŶƴĪƯ�ƮƸƯ�šŚƟō�Żřƾ�ŶƳƺƃ���řƿƤŰţ�ƲǀƏ�Ƣƾ�ƩŚſ�ŚƷƽ�æèíë��æèíê�Ŷƃ�ƭŚŬƳř�ƱŚŤƀƬĭ�ƱŚŤſř�ŵ��ŚŤƳƿ�Ū
ŝ�ƶƯ�ƱŚƄƳ�ƵŶƯō�Ţſŵƾ�ŵřŶƘţ�ƶĩ�ŶƷŵ�ŹŚƸģ��ƶŞƴě�ƕŹřżƯ�Źŵ�żŞſ�ħźŬƳŻ�ƶƳƺĭŚŝ�ƭŚƳ�ŚƷƽ�ưƬƗƾ�Żƿź����

1- Asymmetrasca decedens (Paoli, 1932)  
2- Psammotettix alienus (Dahlbom, 1851)  
3- Emposca decipiens Paoli, 1930 
4- Jacobiasca lybica (Bergevin&Zanon, 1922)  

��
ƫŚƘƟǀƯ�Ţƾ�Ŷƴƴĩ��ƶƳƺĭ�ƶĩA. decdens�Ƙţ�ŜƫŚƛ�ƶƳƺĭ�ƱřƺƴƗ�ƶŝǀǀŢſř�ƵŶƃ�Ʋ��ƫŚƘƟǀƕŹřżƯ�Źŵ�ŢƟō�Ţ�ƗřŹŻ�ƪƈƟ�źųřƹř�Śţ�ƶĤƴƛ�ŹƺƸƓ�ƶƬůźƯ�Żř�ƶŞƴěƾ�ŸƜţ�Śŝƿƃ�Żř�ƶǀ�Ƶź
ĭǀƷŚƾ�ƯǀŞƄų�ŦƗŚŝ�ƱŚŝżƾ�īźŝ�ƱŶƃ�īźŞĭŹ�ƹ�ŚƷ�ĩƹźģ�ƹ�ŚƷǀƵŶ�Ʊō�ƱŶƃ�ŚƷ�ƵŶƃ�Ż�Ʈĩřźţ�Źŵ�ƹƿīźŝ�ŢƟō�ŵŚ�ƃŚů�Źŵ�ŚƷǀƳřƺƛŹř�ƶƾ�Ư�ĬƳŹƾ�ŶƳƺƃ��ƫŚƘƟ�ũƹřǀŢ�řƿ�šřźƄů�Ʋ

Ƴ�Żřǀ�ƶưƩƹř�ţǀ�Śţ�ƵŚƯźƳǀźƸƃ�Ʃƹř�ƶưƿŹƺƯ�ƶŞƴě�ƕŹřżƯ�Źŵ�ƵŚƯƾ�ŶƃŚŝ��ŞƏ�ƱŚƴưƃŵǀƘƾ���Żř�ŢºƟō�ƮºƸƯ��Ʋºſ��ŚºƷƽ��ŹŚĪºƃƽ� Orius minutes (L.)��O. niger (Wolf)�
ƹNabis capsiformis (Ger.) �ŗŚſŚƴƃƾ�ƵŶƃ�ŸƜţ�Śŝ�ƶĩŶƳřƿƵŹƺě�Żř�ƶ�ŚƷƽ�ưƸƯ�ƂƤƳ�ŢƟōƾ�Ƙưū�ƂƷŚĩ�ŹŵǀŶƳŹřŵ�Ʊō�Ţ���ųźŝƾ�ƹƿĭĦƾ�ŚƷƽ�ŻƿŤƀƾ����řźºƃ�Źŵ�ŢºƟōƿ�Ǝ

ŚƯŵƽ�æt��çé��ŤƳŚſ�ƶūŹŵƾ�ŞƀƳ�ŢŝƺƏŹ�ƹ�ŵřźĭƾ��ê��tìê�ŶƇŹŵ�řźƃ�ŹŵƿƩźŤƴĩ�Ǝ�ſŹźŝ�ƵŶƃƾ�Ŷƃ��ŚưƳ�ƹ�ƺƄƳ�ƵŹƹŵ�ƩƺƏƽ��ŢƟōçê��Śţèê�ŻƹŹ���ƴū�ƵŹƹŵ�ƩƺƏǀƴƾ��Ʊōì��Śţî�
ĭŹƺě�ƵŹƹŵ�ƩƺƏ�ƹ�ŻƹŹƾ�æå��Śţæê��ƪƯŚĩ�ƵźƄů�ƵŹƹŵ�ƩƺƏ�ƹ�ŻƹŹí��Śţææ�Ư�ŻƹŹƾ�ŶƃŚŝ��řƿƲ��ŢƟōê��Śţë�ŵŹřŵ�ƶŞƴě�ƕŹřżƯ�Źŵ�ƪƀƳ��ƯǀƱŚŝż�ŚƷƽ�ƗřŹŻ�ƪƈƟ�Źŵ�ŢƟō�ƮƸƯƾ�

Żř�ŶƴţŹŚŞƗ���ƶŞƴě�ǈƣŚŝ�����ƺſƿĭ�ƹ�řżƬĩ�ƹ�ŚǀƫŚū�ƱŚƷŚǀżƽ�ƔƳǀų�źǀŹŚ�ƶūƺĭ�ƹ�ƹŶĩ���ĮƳźƟƾ�Ư�ƹǀƱŚŝż�ŚƷƽ�ũŚţ�Ʊō�ŻźƷ�Źƿżƽ�ũŚţ���Žƹźų�ƴě��ǀƶưƬſ�ƹ�ħź�Ƶźţ���ƱŚŤƀƯŻ�ƳŹřŸĭƾ��ŢƟō
ŝ�ƶŻ�Źŵ�ƪƯŚĩ�ƵźƄů�šŹƺƇƿź�ƞƬƗ�ŚƷƽ�źĜſ�ŻźƷƽ�Ưƾ�ŵƺƃ���
��

Some biological characteristics of cotton green leaf hopper, Asymmetrasca decedens (Paoli) in 
cotton fields of Golestan province. 
 
Darvish Mojeni, T. 
Cotton Research Institute of Iran, Gorgan 
 

Leaf hoppers are important pests of crops including cotton. This research was carried out during 2007- 2008 to identify 
the main leaf hopper species collected in the cotton fields of Golestan province and  to study some biological characteristics 
of dominant ones. The specimen were collected and brought to the laboratory. The results revealed that following the species 
had the highest population in cotton fields: 

 
1- Asymmetrasca decedens (Paoli,1932) 
2- Psammotettix alienus (Dahlbom,1851) 
3- Emposca decipiens Paoli,1930 
4- Jacobiasca lybica (Bergevin & Zanon, 1922) 
 
A. decedens was determined as dominant species. The peak of activity this insect was late  in June to late in August in the 
cotton feilds. The natural enemies of this pest were bugs including; Nabis capsiformis(Ger.), Orius niger (Wolf.) and O. 
minutes (L.). The biological characteristics of A. decedens was stuied in the laboratory condition (24 ±1 °C. and 75 ± 5 % 
R.H) 25 � 35 days with egg incubation period of 7 � 9 days and nymphal duration of 10 � 15 days. The longevity of adults 
was 8- 11 days. This pest had 5-6 generation per year and over wintered as adult under weeds. The main important cultivated 
host plants of this pest are cotton, potato, faba bean, rapeseed, soybean and cucurbit and its wild hosts are  black night shade, 
pigweed, mallow and goose weed.  
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ŝ�ŶţŚưƳǀšřźƄů�źĭŹŚư�źŤĩŚŝ�ƹƽ�ŚƷƽ�żưƷƿŢƀ�Ʊō�ƘŞƴƯƾ���ŜſŚƴƯřźŝƽ�ŶƯƿźƿƩźŤƴĩ�Ţ�šŚƟō�ŻŹƹŚƄĩ�ƂŴŝ�Źŵƽ��
��
ſǀſ�řƺǀźĩŚƴƯřŹřƺƿƱŚƴƄÎ��ƹƳŚŬƳŚų�ŶưŰƯƾÏ��
Î��ŝ�ƵƹźºººĭǀĥƺºººƫƺƴĪţƺƽ�ºººſŶƴƸƯ�ƹƾ�ŤƳĥºººǀŝ�ƵŶĪºººƄƳřŵ��ĨǀĥƺºººƫƺƴĪţƺƽţřŹŚƸŝ�ƵŚĮºººƄƳřŵ��ºººǀŶƽ�źţ��ƱŚºººſƿºººĤƾ�ƫŚºººěƾƯŚţ�ƱŚŤºººſř��ºººǀƪ����ŶºººƴƷ��ƹŵŚºººƳ

sivaramakrishnan123@yahoo.comÏ��ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽƬƗƺŝ�ƵŚĮƄƳřŵ��ƾ�ſǀŚƴ 
��

ŚƷŶţŚưƳƽ�ŝǀ�šřźƄů�źĭŹŚư(EPNs)�Ŷū�ƖŞƴƯ�ƱřƺƴƗ�ƶŝƿřźŝ�Ŷƽ�ŶƯƿźƿŻŹƹŚƄĩ�ƂŴŝ�Źŵ�šŚƟō�ƩźŤƴĩ�Ţƽ�Ư�źƔƳ�Źŵƾ�ĭǀŶƳź��ưƷ�ƶŝǀƫŵ�ƲǀřŶŤŝř�Żř��ƪƽ�ŚſŚƴƃƾƿ��ƶūƺţ
ŻƿŵŚƽ�ƹŹƽ�řŸƛ�źŤƀŝƾƿ�ŚƳřƺţ��ƁŹƹźěƾƿ�ƫƺţǀƬŨƯ�Ŷƾ�ŰƯ�ƪưŰţ�ƹǀƐƾřźŝ��ƽ�ŨĪţ�ƹ�ƶƘſƺţǀƱō�ź�Ŷū�ƪƀƳ�ƱřƺƴƗ�ƶŝ�ŚƷƿŶƽ�ŢƟō�Żř�Ƃĩ�ŚƷƽ�ŝǀĥƺƫƺƿŢſř�ƵŶƃ�Ĩ��ř�Żřƿ�ƹźƴ

Ʊō�Ƃƴĩřźě�Śţ�Ŷƃ�Ɓǈţ�ŻŹƹŚƄĩ�ƞƬŤŴƯ�ƕŹřżƯ�Źŵ�ŚƷƽ�ƫŚƃ�ƪƯŚƃǀƳ�ƕŹřżƯ�ƹ�ŻƺƯ�šŚƛŚŝ��ŚƷŹřżǀƭřŵŚŝ�ƹ�źĪƄ�ƯŻǀƴƾ�ŚƷźƸƃƽ�ſƺƯ��ƮƫŚſǀźƽřŹƺţƹŶƴƫǇŚƯ�ƹ�ŹƹŹŚĩ��ƾƿ��śƺƴū
ƯŚţ�ƱŚŤſřǀƪ�ŚſŚƴƃ�ŵŹƺƯ�ƹŵŚƳƾƿ�ĭ�Źřźƣǀŵź��ř�ŹŵƿƭƺƯ�ƭźĩ�Żř�ƶƘƫŚƐƯ�Ʋ�řźŝ�ƶưƘƏ�ƩŶƯ�ƱřƺƴƗ�ƶŝ�Źřƺųƽ�ƶŝ�ƭřŵ�ŚƷŶţŚưƳ�ƲŤųřŶƳřƽ�ŝǀ�šřźƄů�źĭŹŚư(EPNs)����ħŚºų�ƪºųřŵ

ŵźĭ�ƵŵŚƠŤſřƿŶ��ŚƷŶţŚưƳƽ�ŝǀ�šřźƄů�źĭŹŚư(EPNs)�Ɩưū�Źƹōƽ��ƵŶƃƇƺƈų�Żř�ƵŵŚƠŤſř�ŚŝǀźŤƯƺƟŹƺƯ�šŚƿƫƺĪƫƺƯ�ƹ�Ĩƾ(18S rDNA) �ŚſŚƴƃ�ŵŹƺƯƾƿ�ŶƴŤƟźĭ�Źřźƣ���Źŵ
řƿƶƳƺĭ�ƶƘƫŚƐƯ�Ʋ�ŚƷƽ��Steinernema siamkayai (GAV - 04)� S. glaseri (ATR - 21)��ƹHeterorhabditis indica (VPI-91)�ŚƷŶţŚưƳ�ƱřƺƴƗ�ƶŝƽ�

�šřźƄů�ƪĮƳř(EPNs)�ŚſŚƴƃƾƿ�ŶƳŶƃ��ŝ�ƶ��ƵƹǈƗźŤĩŚŝƽ�ŚƷƽ�żưƷƿ��ţźţ�ƶºŝ�Ţºƀ�ºǀ�ŜXenorhabdus stockiae�Żř�GAV-04��X. poinarii �ŻřATR -21��ƹ�
Photorhabdus luminescens��ŻřVPI-91�ŝ�ƶŶƯō�Ţſŵ��ſŹźŝƾ�ŚƷƽ�ĥƺƫƺĩřƿŚƯŵ�ƶƴƯřŵ�Ĩƾƿ�ƹŹƽS. siamkayai �ƹ�īźƯ�ƶĩ�ŵřŵ�ƱŚƄƳ�ƯǀŚƯŵ�Źŵ�źƽ��Żř�źŤưĩæê�

�Żř�źţǇŚŝ�ƹê�èì�ƶūŹŵ�ƀƬſǀ�ơŚƠţř�ŽƺƯƾ�ŝ�ƹ�ŶŤƟřǀźŤƄƿ�ũŚŤƳ�Ʋ�ƱřŶƳŻźƟ��ŚƯŵ�ƪƇřƺƟ�Źŵƾƿ�çå��Śţèê�ƀƬſ�ƶūŹŵǀŶƃ�ƵŶƷŚƄƯ�Žƺ� ŝ�ƶƯřŵř�ŹŵǀŹŚư�ƿřżƾƿ�źŤĩŚŝƿŚƾƿ�ƬƗǀ�ƶ
ƭƺƯ�ƭźĩ�ƹŹǇ�ŻŹř�ŵŹƺƯ�ŹřƺųƿŝŚƾ�ŢƟźĭ�Źřźƣ��ŚƯŵƽ�źŤĩŚŝ�ŶƃŹƽ�żưƷƿ�ŢƀS. siamkayai��Żřæê��Śţéæ�ƀƬſ�ƶūŹŵǀŵƺŝ�Žƺ���ŶţŚưƳS. siamkayai�Ư�źƔƳ�ƶŝƾ��ŶſŹ�Źŵ

Ư�ƶŝ�ħŚų�ŮƐſǀŸƜţ�Ʊō�Żř�ƹ�ƪƈŤƯ�ħźŰŤƯ�ƱŚŝżƿƯ�ƶƾ�ŚưƳƿƫƹ�Ŷƾ�ƘƋ�ŲſŚěǀƠƾ�ě�ŹŵǀřŶ�Ư�ƱŵźĩǀŸƜţ�ƹ�ħźŰŤƯ�ƱŚŝżƿŻ�Źŵ�Ʊō�Żř�ƶƿŢƃřŵ�ħŚų�ŮƐſ�ź�������ƩŚºů�źºƷ�ƶºŝ
żŬţƿƬŰţ�ƹ�ƶǀƯ�ƪǀƱŚŝż�ƿŝŚƾ�S. siamkaya�ƘƋ�ŲſŚěǀƠƾ��ƶŝƿƯ�ƲŤƟŚǀƱŚŝż�ŚƷƽ�Ż�ŹřźƟƿǇ�źƿŵřŵ�ƱŚƄƳ�ħŚų�ŮƐſ�ƶ���īźƯ�ƕƺưŬƯ�ŹŵƯ�ƹǀƸūƺţ�ƪŝŚƣ�źƾ�ƹŹƽ�ŚƷƹŹǇƽ�

ƭƺƯ�ƭźĩ��ŶţŚưƳ�źŧř�Źŵ�ŹřƺųEPNs�Ư�Ʊō�řŸƫ�Ŷƃ�ƵŶƷŚƄƯƾ�Śū�ŶƳřƺţƿżĮƿŞſŚƴƯ�ƹ�ƵƺƤƫŚŝ�Ʋƾ�řźŝƽ�ƵźƄů�źƐų�Śŝ�ƶƬŝŚƤƯ�Ƃĩ�ŚƷƽ�ƃǀưǀŚƾƿ�ŵƺƃ�ƶŤƟźĭ�źƔƳ�Źŵ���
 
Entomopathogenic nematode and its symbiotic bacteria as a suitable resource for insect pest 
management in agriculture sector 
 
Sivaramakrishnan, S.1 and M. Khanjani2 
1.Department of Biotechnology and Genetic Engineering, School of Biotechnology, Bharathidasan University, 
Tiruchirappalli, Tamilnadu, India, sivaramakrishnan123@yahoo.com 2.Department of Plant Protection, College of 
Agriculture Bu-Ali Sina University, Hamedan, Iran 

 
Entomopathogenic nematodes (EPNs) are represented as new potential for insect pest management in agriculture sector.  

Since its inception EPNs have given much attention to the traits for augment virulence, reproductive capacity and 
environmental tolerance for development as new generation biopesticides. Hence an attempt was made to identify EPNs 
distribution in different agriculture crop lands (Paddy, Banana, Sugarcane and Groundnut) of South Tamilnadu (Salem, 
Musiri, Karur and Mayiladuthurai). EPNs were trapped from soil through insect baiting technique using Galleria mellonella 
L. as model host. Further, recovered EPNs were confirmed through morphometrics and molecular characterization (18S 
rDNA) their identity as Steinernema siamkayai (GAV - 04), S. glaseri (ATR - 21) and Heterorhabditis indica (VPI - 91). 
Moreover, the symbiotic bacteria of recovered EPNs were identified as Xenorhabdus stockiae from GAV-04, X. poinarii 
from ATR -21, and Photorhabdus luminescens from VPI-91. In the ecological characterization of S. siamkayai showed larval 
mortality were occurred between below 15 and above 37.5o C and offspring production was attained between 20 and 35o C. 
Further bacterial pathogenecity was assessed against Galleria larvae.  The growth temperature of the symbiotic bacteria of S. 
siamkayai was ranged from 15 to 41o C. Foraging behavior of S. siamkayai seems to be an ambusher in attachment to a 
mobile host in soil surface and poor response in finding sedentary hosts below the soil surface. However, analysis of host 
searching behavior of the S. siamkayai showed a weak response to volatile host cues resulting in poor host finding behavior 
below the soil surface.  In the overall notable larval mortality was observed observations from EPNs, therefore it can be 
consider as a potential alternative avenue to hazardous chemical insecticides. 
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ŧŚţǀŻ�ŢƔƬƛ�źƿŚěźƬĩ�ƵŶƴƄĩźƿźƿ���ƘŝŚºţ�Ƃƴºĩřƹ�źºŝ�ŽƺƠƾ�ƟźƓ�ƹ�ºǀ�źĭŹŚĪºƃ�Ţƽ��ƲºſMacrolophus pygmaeus 

(Rambur)�ŸƜţ�Śŝƿ�ƮŴţ�Żř�ƶTuta absoluta (Meyrick)��
��
řƿƱŚư�źƃƿƠǀ��ƱŚšŹŶƣ�ůŚŞƇ�ƶƫřƾ�ƬƗ�ƹǀƳřŶƴŝ�ŚƋźƾ��

ĭ�ƵƹźĭǀƵŚ�Īƃżěƾŵźě��ƿŻŹƹŚƄĩ�žƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ř��ũźĩ��ƱřźƸţ�ƵŚĮƄƳřŵƿƱřź��sabahi@ut.ac.ir��
��

īźƯ�źŝ�ƵƹǈƗ�ƹ�ƯǀŹƹōŵřŻ�ƂƷŚĩ�ƹ�źƽŹƹŹŚŝ�űźƳ��źưƗ�ƩƺƏ��ƽ�ƛ�ƹǀ�ƉźƘƯ�Źŵ�ƲŤƟźĭ�Źřźƣ��Ƶźƿưſ�ƵŵŚƯ�Ĩƾ�Ưƾ�ƃŚƳ�ŜƣřƺƗ�ŶƳřƺţƾ�ŚƷŻŵ�Żřƽ�Żƿ�ƱƺĤưƷ�ƵŶƴƄĩź
řżƟř��ƶƬưů�űźƳ�ƂƷŚĩƿŢſŵ�ƱŚƯŻ�Ƃ�ƿŝŚƾ�Ɯţ�ƹǀǀƘŝŚţ�Ƃƴĩřƹ�ƕƺƳ�źƾ��Źŵ�řŹƿř�źĭŹŚĪƃ�ĨƿŶƴĩ�ŵŚŬ��Macrolophus pygmaeus�ƿ�Ʋſ�ĨZoophytophagous��Żř

�ƵŵřƺƳŚųMiridae�ƬŝŚƣ�ƶĩ�ŢſřǀŸƜţ�Ţƿƶūƺĭ�ƞƬŤŴƯ�šŚƟō�Żř�ƶ�ĮƳźƟƾ�Ư�ƶƬưū�ŻřǀŵŹřŵ�řŹ�Żƺƴ��ŞƳŚū�šřźŧř��źƋŚů�ƶƘƫŚƐƯ�Źŵƾ�ŚěźƬĩƿźƿ�ƱřƺƴƗ�ƶŝ�ŽƺƠƿƵźƄů�Ĩ�Ə�Ƃĩǀ�ƞ
ſƹǀƘŝŚţ�Ƃƴĩřƹ�ƕƺƳ�źŝ�Ɩƾ�ƆųŚƃ�ƹ�ŚƷƽ�źĭŹŚĪƃƽ��ƲſM. pygmaeus�ŸƜţ�Śŝƿ�ƮŴţ�Żř�ƶTuta absoluta�ƯſŹźŝ�ŵŹƺƾ�ŢƟźĭ�Źřźƣ���ŚƯŻō�ƶºưƷƿ��řźºƃ�Źŵ�šŚºƄƿ�Ǝ
ŚƯŻōƿ�ƵŚĮƄ�ŚƯŵƽ�°C�ÒtÏÒŞƀƳ�ŢŝƺƏŹ��ƾ�ÎÍtÓÍ�ŹƺƳ�ƵŹƹŵ�ƹ�ŶƇŹŵƽ�ÎÓ�ÕŹŚţ��ƿĪƾ�ŚƴƃƹŹƾƿ��ŢƟźĭ�ƭŚŬƳř��Ż�Żŵƿ�ƵŶƴƄĩź(LC30)�ŚěźƬĩƿźƿ�ƱŚƯŻ�Źŵ�ŽƺƠÏÑ��ƹ�ŢƗŚſ

ƣŚŝ�šŹƺƇ�ƶŝƾ�ŢƟźĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ĨƄų�ƵŶƳŚƯ��ŚěźƬĩƿźƿ�ƱřƺƴƗ�ƶŝ�ŽƺƠƿ�Ĩĩźţǀ��ưºſ�Śºŝ�Ŝǀ�ƬƗ�ǇŚºŝ�Ţ�ºǀ�ƶM. pygmaeus�ŻŹř�ºƿŝŚƾ�ŵźĭ�ºƿŶ��mg a.i./L�ÎÒ 

�ÏÐLC30=���ƘŝŚţ�Ƃƴĩřƹ�ƶƘƫŚƐƯ�Źŵƾ�Ʈĩřźţ�ŚƷƽ�Ư�ƮŴţ�Żř�šƹŚƠŤƯǀ�ƱŚŝż�Î��Ï��Ð��Ñ��Ò��Õ��ÎÍ��ÎÒ��ÏÍ��ƹÐÍ�ƮŴţ��ƹŹƽ�ŚƸŤƳř�ƶĤĭźŝ�ƶſƾƿ�ŢƟźĭ�Źřźƣ��ƘŝŚţ�Ƃƴĩřƹƾ�
ě�źĭŹŚĪƃ�Ʋſǀţ�Żř�žě�ƹ�Ƃǀ�Śŝ�ŹŚưLC30�ŚěźƬĩƿźƿŵƺŝ�ƭƹŵ�ƕƺƳ�Żř�ŽƺƠ��Ż�ŻŵƿŚěźƬĩ�ƵŶƴƄĩźƿźƿƴƘƯ�ŹƺƏ�ƶŝ�ŽƺƠƾ�Źřŵƽ���ţ�Źŵ�řŹ�źĭŹŚĪºƃ�ƶºƬưů�űźƳǀ��ŹŚºư�ÍÕÐÏ�Í���źºŝ

ŢƗŚſ���ŶƷŚƃ�ƶŝ�ŢŞƀƳ�ÏÏÒÎ�Í�ŢƗŚſ�źŝ��ƴĤưƷ�ŵřŵ�ƂƷŚĩǀřżƟř�ƲƿƴƘƯ�Ƃƾ�Ţſŵ�ƱŚƯŻ�Źŵ�Źřŵ�ƿŝŚƾ�ţ�Źŵ�źĭŹŚĪƃ�Ʋſǀ�ŹŚư�ÏÐÖÕ�Ñ�ŢƗŚſ���ŶƷŚƃ�ƶŝ�ŢŞƀƳ�ÔÑÎÒ�Ï�
ŢƗŚſ��Ƴǀ�ƵŶƷŚƄƯ�żŶƃ���

� 
Side effect of chlorpyrifos on functional response and predatory parameters of Macrolophus 
pygmaeus (Hem.: Miridae) fed on eggs of Tuta absoluta (Lep.: Gelechiidae) 
 
Sharifian, I., Q. Sabahi and A. R. Bandani 
Department of Plant Protection, Faculty of Agriculture and Natural Resources, University of Tehran, Karaj, Iran, 
sabahi@ut.ac.ir 
 

In addition to death and reduced fecundity, life span, fertility rates, etc. exposure to a toxicant may result in simultaneous 
manifestation of multiple sublethal effects such as reduced attack rate, enhanced handling time and altering in predator 
functional response type. Macrolophus pygmaeus is a zoophytophagous mirid bug having predatory capacity on different 
tomato pests including tomato leafminer moth.  In the current study, side effects of chlorpyrifos as a broad spectrum 
insecticide were investigated on functional response type and predatory indices of M. pygmaeus, feeding on Tuta absoluta 
eggs. All experiments were performed in laboratory conditions (25±2 °C, 65±10 %RH and a light: dark photoperiod of 16:8 
h). Sublethal concentration (LC30) of insecticide was evaluated in 24 h, using dried residues. Chlorpyrifos was evaluated as 
highly toxic compound against M. pygmaeus adults (LC30=23.15 mg a.i./L). Different densities (1, 2, 3, 4, 5, 8, 10, 15, 20 and 
30) of prey eggs were located on three apical leaflets of tomato, in functional response study. Functional response of 
predatory bug was type II before and after treatment with LC30 of chlorpyrifos. However, chlorpyrifos sublethal 
concentration significantly reduced the predator attack rate in treatment (0.0832 h-1) in comparison with control (0.2251 h-1), 
also significant increase was observed in predator handling time in treatment (4.2398 h)�in compare with control (2.7415 h). 
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ŧŚţǀř�šřźƿưǀźěƺƬĩřŶƿƘŝŚţ�Ƃƴĩřƹ�źŝ�Ŷƾ�źĭŹŚĪƃ�űźƳ�ƹƽ�ƲſMacrolophus pygmaeus (Hem.: Miridae) �ƹŹƽ�
ƮŴţ�ŚƷƽ�Tuta absoluta (Lep.: Gelechiidae)��

��
řƿźƃ�ƱŚưƿƠǀ��ƱŚšŹŶƣ�ůŚŞƇ�ƶƫřƾ�ƬƗ�ƹǀƳřŶƴŝ�ŚƋźƾ��

ĭ�ƵƹźĭǀƵŚ�Īƃżěƾŵźě��ƿŻŹƹŚƄĩ�žƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ř��ũźĩ��ƱřźƸţ�ƵŚĮƄƳřŵƿ��Ʊřźsabahi@ut.ac.ir��
 

Macrolophus pygmaeus�ƿƶƳŚŴƬĭ�šŚƟō�Źƺųźě�ŹŚĪƃ�Ĩ�řƽ�ƬŝŚƣ�ŚŝǀŸƜţ�ŢƿƯ�Żř�ƶǀƶūƺĭ�Żƺƴ�ĮƳźƟƾ�Ţſř���ŞƳŚºū�šřźŧř��źƋŚů�ƶƘƫŚƐƯ�Źŵƾ�řƿưǀźěƺƬĩřŶ�ºƿ��ƶºŝ��Ŷ
�ƱřƺƴƗƿƵźƄů�Ĩ�Ż�ƝźƈƯ�Śŝ�ƂĩƿƶƳŚŴƬĭ�Źŵ�ŵŚ�ƘŝŚţ�Ƃƴĩřƹ�ƕƺƳ�źŝ��ŚƷƾ�ƆųŚƃ�ƹ�ŚƷƽ�źĭŹŚĪƃƽ��ƲſM. pygmaeus��ŸƜţ�Śºŝ�ºƿ��ƮºŴţ�Żř�ƶTuta absoluta���ŵŹƺºƯ
ſŹźŝƾ�ŢƟźĭ�Źřźƣ��ŚƯŻō�ƶưƷƿřźƃ�Źŵ�šŚƄƿŚƯŻō�Ǝƿ�ƵŚĮƄ�ŚƯŵƽ�°C�ÒtÏÒŞƀƳ�ŢŝƺƏŹ��ƾ�ÎÍtÓÍ�ŹƺƳ�ƵŹƹŵ�ƹ�ŶƇŹŵƽ�ÎÓ�ÕŹŚţ��ƿĪƾ�ŚƴƃƹŹƾƿ��ŢƟźĭ�ƭŚŬƳř��Ż�Żŵƿ�ƵŶƴƄĩź

(LC30)�řƿưǀźěƺƬĩřŶƿſƹ�ƶŝ�ƶĩ�ŶǀŚƯŻō�ƶƬƿŻ�šŚƄƿŢƀ�Ŭƴſƾ�ŵźĭ�ƶŞſŚŰƯƿ�Ŷ�mg a.i./L�ÍÎ�ÑÐLC30=���ƱŚƯŻ�ŹŵÏÑ�ƣŚŝ�šŹƺƇ�ƶŝ�ƹ�ŢƗŚſƾ�ƹŹ�ĨƄų�ƵŶƳŚƯƽ�ĭǀ�ƵŚ
ƶūƺĭ�ĮƳźƟƾ�ŢƟźĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ��ƘŝŚţ�Ƃƴĩřƹ�ƶƘƫŚƐƯ�Źŵƾ�Ʈĩřźţ�ŚƷƽ�Ư�ƮŴţ�Żř�šƹŚƠŤƯǀ�ƱŚŝż�Î��Ï��Ð��Ñ��Ò��Õ��ÎÍ��ÎÒ��ÏÍ��ƹÐÍ�ƮŴţ��ƹŹƽ�ŚƸŤƳř�ƶĤĭźŝ�ƶſƾƿ�

ŢƟźĭ�Źřźƣ��ŵŚƤƯƿŰƯ�źƶŞſŚ�řźŝ�ƵŶƃƽ�Ɛų�ƂŴŝƾ�ƴŰƴƯƾ�(N0)�ƘŝŚţ�Ƃƴĩřƹƾ���ºě�ƶºĩ�ŵřŵ�ƱŚƄƳ�źĭŹŚĪƃ�Ʋſǀ�Ƃ�ÎÐÔÓ�Í����ţ�Żř�žºě�ƹǀ��ŹŚºư�ÎÔÎÎ�Í�����ŚºŝLC30�
řƿưǀźěƺƬĩřŶƿƘŝŚţ�Ƃƴĩřƹ��Ŷƾ�ŵƺŝ�ƭƹŵ�ƕƺƳ�Żř�źĭŹŚĪƃ�Ʋſ��ƴĤưƷǀưƏř�ŵƹŶů�ƲǀŚƷźŤƯřŹŚě�ƱŚƴƽ�Da��ƹDTh�ƳǀŻ�Żŵ�ƶĩ�ŵřŵ�ƱŚƄƳ�żƿŤĪƯŚŝř�ƵŶƴƄĩźǀƴƘƯ�ŹƺƏ�ƶŝ�Ʋƾ�Źřŵƽ��űźƳ

�źĭŹŚĪƃ�ƶƬưů�ƂƷŚĩ�řŹ�ÍÔÍÔ�Í��ó�ÏÎÏÖ�Í���řżƟř�ŦƗŚŝ�ƹƿŢſŵ�ƱŚƯŻ�Ƃ�ƿŝŚƾ��ÒÖÐÎ�Í�ó�ÍÎÓÒ�Í��ƵŶƃ�Ʊō�Ţſř���
 
Effects of imidacloprid on functional response and predation rate of Macrolophus pygmaeus 
(Hem.: Miridae) on eggs of Tuta absoluta (Lep.: Gelechiidae)  
 
Sharifian, I., Q. Sabahi and A. R. Bandani 
Department of Plant Protection, Faculty of Agriculture and Natural Resources, University of Tehran, Karaj, Iran, 
sabahi@ut.ac.ir 
 

Macrolophus pygmaeus is a voracious predator of greenhouse pests with ability of feeding on tomato leafminer.  In the 
current study, side effects of imidacloprid, as the widely used insecticide in the greenhouses, were investigated on functional 
response type and predatory parameters of M. pygmaeus, fed on Tuta absoluta eggs. All experiments were performed in 
laboratory conditions (25±2 °C, 65±10 %RH and a light: dark photoperiod of 16:8 h). Sublethal concentration of 
imidacloprid in 24 h that was calculated after bioassay tests (LC30=43.01 mg a.i./L), using dried residues on tomato leaflets. 
In functional response study, different densities (1, 2, 3, 4, 5, 8, 10, 15, 20 and 30) of prey eggs were located on three apical 
leaflets of tomato. Estimated values for the linear part of the functional response curve (N0) of predatory bug showed that 
before (-0.1376) and after treatment (-0.1711) with LC30 of imidacloprid, the predator functional response was type II. Also 
confidence limits of Da and DTh parameters showed that imidacloprid significantly reduced the attack rate (-0.2129 � -0.0707) 
and increased handling time (0.0165 � 0.5931) of predator.  
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ƹŹ�ƶưƘƏ�ƵŻřŶƳř�źŧřƽ�ŵŶƗ�Ƃƴĩřƹƽ��ħŻƹŶƄƠĩNephus arcuatus Kapur�ŸƜţ�Śŝ�ºƿ�����śƺºƴū�ŵƺºƫōŵŹō�ĨºƄĜƃ�Żř�ƶ
Nipaecoccus viridis Newstead���

��
ƫǀƳŚƌƯŹ�ǈƾ�ƯŚƛźƋ�řŹŚſ�ƹƾ��

ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽŻŹƹŚƄĩ�ƵŚĮƄƳřŵ��ƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ƯřŹǀƱŚŤſŻƺų�Ʋ�danaus_lp@yahoo.com ��
��

ĨƄĜƃ�ħŻƹŶƄƠĩ�Źřƺų��Nephus arcuatus Kapur��ƿĪƾ�ƮƸƯ�Żř�źţƿŞƏ�ƱŚƴưƃŵ�ƲǀƘƾ�ĨƄĜƃ�ŚƷƽ�śƺƴū�ŵƺƫōŵŹō�ĨƄĜƃ�ƶƬưūŻř�ŵƺƫōŵŹō� Nipaecoccus 

viridis Newstead�Ư�ƱŚŤſŻƺų�ƱŚŤſř�Źŵƾ�ŶƃŚŝ��ř�ŹŵƿƤŰţ�ƲǀƹŹ�ƶưƘƏ�ƵŻřŶƳř�źŧř�Ƣƽ�ŵŶƗ�Ƃƴĩřƹƽ��ħŻƹŶƄƠĩ�ƚƫŚŝ�ƵŵŚƯN. arcuatus�Ʈĩřźţ�ƶŝ�ŢŞƀƳ�ŚƷƽ��ƞƬŤŴƯ
�śƺƴū�ŵƺƫōŵŹō�ĨƄĜƃ�šƹŚƠŤƯ�ƵŻřŶƳř�ŹŚƸģ�ŶƃŹ�ƶƬůźƯ�ŹŚƸģƽ�ƺě�ƪƯŚƃ�šƹŚƠŤƯƵŹ�ŚƷƽ��ƲſƿĨƄĜƃ�ƚƫŚŝ�ƵŵŚƯ�ƹ�ƶſ��ƹŵ��Ĩ��řźƃ�ŹŵƿŚƯŻō�ƎƿƷŚĮƄƾ�Ə�Źŵƾ�ÏÑ��ŢƗŚſ

ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ��Ʈĩřźţ�ŚƷ�ƽ��ƪƯŚƃ�ƶưƘƏÏ��Ñ��Õ��ÎÓ��ÒÍ��ÔÍ��ÖÍ��ÎÎÍ��ƹÎÐÍ��Ʋſ�ƵŹƺěƿ��ĨÏ��Ñ��Ó��ÎÍ��ÏÍ��ÐÍ��ÑÍ��ƹÒÍ����ƹŵ�Ʋſ�ƵŹƺěÏ��Ñ��Ó��Ö��ÎÒ��
ÏÎ��ƹÏÔ��ƹ�ƶſ�Ʋſ�ƵŹƺěÎ��Ð��Ò��Ô��ƹÖ�Ŷƃ�ƶŤƟźĭ�źƔƳŹŵ�ĨƄĜƃ�ƚƫŚŝ�ƵŵŚƯ��ŚŤƳƿřŵ�ƱŚƄƳ�ŪřżƟř�Śŝ�ŵƿŵŶƗ�Ƃƴĩřƹ�ƶưƘƏ�Ʈĩřźţ�Ƃƽ��ºƿ�Ś�ƶºŝ���šŹŚºŞƗ��ŵƿ����ƮºŴţ�ŵřŶºƘţ�źºĮ

ƶŤƃřŸĭ��ƵŶƃ�ħŻƹŶƄƠĩ�ƚƫŚŝ�ƵŵŚƯ�Ǝſƺţ�N. arcuatus��ƶưƘƏ�ŹŚƸģ�źƷ�ŹŵƶŗřŹř�ƵŶƃ�řżƟřƿ�ƂƿŢƟŚ��ŚƤƯƿŹŚƯō�ƶƀƽ��ƮŴţ�ŹřŶƤƯƫƺţǀ��Źŵ�ħŻƹŶºƄƠĩ�ƚƫŚŝ�ƵŵŚƯ�Ǝſƺţ�ƵŶƃŶ
ŝǀŤƄźƿ�ƶưƘƏ�ŹŚƸģ�Ʈĩřźţ�ƲƶŗřŹř�ƵŶƃ�ƵŵŚƯ��ŵřŵ�ƱŚƄƳ�ŝ�ŚƷǀźŤƄƿŸƜţ�Śŝ�řŹ�ƮŴţ�Ʋƿ�ƶưƘƏ�Żř�ƶĨģƺĩ�źţ�Ʋſ�ƵŹƺě��ƿ�Ĩ�Ï�ÎtÒ�Õ��N1ÎÐÍ��źŤưĩ�ƹƿ�ƝǈŤųř�ƱƹŶŝ�řŹ�ƮŴţ�Ʋ

ƴƘƯƾ�ŸƜţ�Śŝ�ŹřŵƿƶưƘƏ�Żř�ƶ�ŚƷƽ�īŹżŝ�źţ��ƹŵ�Ʋſ�ƵŹƺě�ƪƯŚƃ�Ô�ÍtÏ�Ò�� N2ÒÍ��ƶſ�Ʋſ�ƵŹƺě���Õ�ÍtÖ�Ò��N3ÏÔ���ƵŵŚƯ�ƹ�ƚƫŚŝ�Ô�ÍtÔ�Ñ�A Ö��ƫƺţ�ĨƄĜƃǀƯ�Ŷƾ���Ŷºƴƴĩ
�ÍÍÍÎ�ÍP<���ŚŤƳ�ŽŚſř�źŝƿŝ�Ū�ƶŵŶƗ�Ƃƴĩřƹ�ƵŶƯō�ŢſŵƽN. arcuatus�ŧŚţ�ŢŰţǀŶƃŹ�ƶƬůźƯ�ƵŻřŶƳř�źƽ�Ţſř�ĨƄĜƃ��Ưřǀř�Ţſř�ŶƿŚŤƳ�Ʋƿ�ŪƯřǀř�Żř�ƵŵŚƠŤſř�ƂŴŝŶƿ�Ʋ

ŝ�ƩźŤƴĩ�Źŵ�źĭŹŚĪƃǀĥƺƫƺƿĪƾ��śƺƴū�ŵƺƫōŵŹō�ĨƄĜƃƶŝ�ƹƿřŶŤŝř�Źŵ�ƵĦƽ�ĭŵƺƫōƾ��Ʋſ�ƵŹƺě�Śŝƿ�Źŵ�ĨƄĜƃ�Ĩƿŝ�ƩźŤƴĩ�ƶƯŚƳźŝ�ĨǀĥƺƫƺƿƤƬţ�ĨǀŰƾ�ŶƃŚŝ���
 
Effects of prey size on numerical response of Nephus arcuatus Kapur in response to Nipaecoccus 
viridis (Newstead) 
 
Ramezani, L. and S. Zarghami 
Department of Plant Protection, Faculty of Agriculture, Khuzestan Ramin Agriculture and Natural Resources University, 
Khuzestan, Iran, danaus_lp@yahoo.com 
 

The coccidophagous coccinellid, Nephus arcuatus Kapur is one of the most important predator of mealybugs such as 
Nipaecoccus viridis (Newstead), in Khuzestan province. This study examined the effects of prey size on numerical reponses 
of N. arcuatus�at different densities of four different sizes of N. viridis (four different stages including: the 1st, 2nd and 3rd 
instar nymphs and adult females of N. viridis)  in laboratory during 24h.The densities of 2, 4, 8, 16, 50, 70, 90, 110 and 130 
of 1stinstar nymphs, 2, 4, 6, 10, 20, 30, 40 and 50 of 2nd instar nymphs, 2, 4, 6, 9, 15, 21 27 of 3rd instar nymphs and 1, 3, 5, 7, 
9 of adult females of prey were considered as prey. The results indicated that the numerical response, in terms of the eggs laid 
per female, were increased with increasing prey density in all four prey. Comparisons of means eggs laid by females at 
highest densities of each preys indicated that females laid the highest eggs when exposed to small prey, 1st instar nymph 
(130N1: 8.5� 1.2) and lowest eggs on 2nd instar (50N2: 5.2�0.7), 3rd instar numphs (27N3: 5.9�0.8) and as well as adult 
females (9A:4.7�0.7) without significant differences (P<0.0001). These findings showed that the numerical response of N. 
arcuatus is affected by different prey size or stage of N. viridis; we hope that this report hold good promises for a use of this 
predator to the control of N. viridis especially in early infestation with first instar nymph in innoculative biocontrol. 
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Ƙţǀǀ�űźƳ�ƲźĭŹŚĪƃƽ�Ư�ƹǀƮŴţ�Ʊřż�ŹřŸĭƽ�Nabis pseudoferus Remane�ŸƜţ�ŚŝƿŜƃ�Ʃƹř�Ʋſ�ƹŹǇ�ƹ�ƮŴţ�Żř�ƶ���Ƶźºě
Ưǀƶūƺĭ�Żƺƴ�ĮƳźƟƾ��Tuta absoluta Meyrick��
��
ƏǀƹŶƸƯ�šřŵŚƀƫř�ƶŞƽ�ƹ�ƀůǀŵŶƯ�Ʋƽ��

ŻŹƹŚƄĩ�ƵŶĪƄƳřŵƽƬƗƺŝ�ƵŚĮƄƳřŵ��ƾ�ſǀ��ƱřŶưƷ��Śƴtaiebe_mahdavi@yahoo.com��madadiho@gmail.com 

��
źĭŹŚĪƃ�űźƳƽ��ƿĪƾ�Ŷě�ŻřƿƵŶ�ŚƷƾƿ�ſŹźŝ�Źŵ�ƶĩ�Ţſřƾ�řŹŚĩƾƿ��ƱŚƴưƃŵ�śŚŴŤƳř�ƹƏŞǀƘƾŚŝ��ƿ���ĭ�Źřźºƣ�ƶºūƺţ�ŵŹƺºƯ�Ŷ�ºǀŵź�����źĭŹŚĪºƃ�ƲºſNabis pseudoferus 

Remane��ƿĪƾ�Ŝƃ�ƮƸƯ�ƱřźĭŹŚĪƃ�Żř�Ư�Ƶźěǀƶūƺĭ�Żƺƴ�ĮƳźƟƾ��Tuta absoluta Meyrick��Ưƾ�ŶƃŚŝ��ř�ŹŵƿƤŰţ�ƲǀźĭŹŚĪƃ�űźƳ��Ƣƽ�ƴſǀ����ƮŬƴºě�ƹ�ƭŹŚºƸģ��ƭƺºſ�Ʋ
ĭŹƺěƾ��ƵŵŚƯ�ƹ�źƳ�ƪƯŚĩ�šřźƄů�ƹN. pseudoferus�ŸƜţ�Śŝƿ�Ʃƹř�Ʋſ�ƹŹǇ�ƹ�ƮŴţ�Żř�ƶT. absoluta��ŜƫŚƣ�ŹŵƏ�ǈƯŚĩ�ŭźƟŵŚƈţƾ�ŚƯŻō�Źŵƿřźƃ�Śŝ��ƵŚĮƄƿƎ�ŚƯŵƾƿ�ætçê�

ƀƬſ�ƶūŹŵǀŹ��ŽƺƏŞƀƳ�Ţŝƺƾ�æå��tëå�ŹƺƳ�ƵŹƹŵ�ƹ�ŶƇŹŵƽ�æë�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹí�ŹŚţ�ŢƗŚſƿĪƾſŹźŝ��ƾ�Ŷƃ��ŚŤƳƿƯ��ƶĩ�ŵřŵ�ƱŚƄƳ�ŪǀĮƳŚǀŸƜţ�Ʋƿ�ƴºſ�Źŵ�ƶƳřŻƹŹ�ƶǀ�Ʋ
ĭŹƺě�ƮŬƴě�ƹ�ƭŹŚƸģ��ƭƺſƾ�ŸƜţ�Śŝ�ƵŵŚƯ�ƹ�źƳ�ƪƯŚĩ�šřźƄů�ƹƿ�ƮŴţ�Żř�ƶT. absoluta�ţźţ�ƶŝǀ�Ŝë�èê��ë�êÎ��ì�ëÎ��ç�ìå��ƹæê�ëè�Ŝƃ�ƮŴţ�Ư�Ƶźěǀƶūƺĭ�Żƺƴ�ĮƳźƟƾ��ƹ

źĭŹŚĪƃ�ƪĩ�űźƳƽ�Ƴǀţźţ�ƶŝ�żǀ�Ŝîê�ææì��ë�ççÎ��è�èíÎ��ç�îíè��ƹéê�çêæå�Ŷƃ�ƶŞſŚŰƯ��ƯǀĮƳŚǀŸƜţ�Ʋƿřźŝ�ƶƳřŻƹŹ�ƶƽ�Ż�ƪůřźƯ�ƱŚưƷƿŤƀƾ�ŸƜţ�Śŝ�źĭŹŚĪƃ�Ʋſƿ�Żř�ƶ
�Ʃƹř�Ʋſ�ƹŹǇT. absoluta�ţźţ�ƶŝǀ�Ŝì�çè��í�çì��ë�êî��ì�èì��ƹì�ëç�ƴĤưƷ�ƹǀźĭŹŚĪƃ�űźƳ�Ʋƽ�ţźţ�ƶŝ�ƪĩǀ�Ŝíê�ìë��åê�ææë��íê�èåé��åê�ìéî�ƹ�íê�ççæì�

Ŷƃ�ŵŹƹōźŝ.�ƫŵ�ƶŝ�ƵŵŚƯ�šřźƄůǀƳ�ƹ�źŤĭŹżŝ�ƶŨū�ƪǀĥźƳř�ƝźƇ�ƶŝ�ŻŚƽ�ŝǀřźŝ�źŤƄƽ�ƮŴţ�ŹřŸĭƽ�ŝǀźŤƄƿƯ�ƲǀŸƜţ�ƱřżƿŶƳŹřŵ�řŹ�ƶ��ƯǀƮŴţ�Ʊřż��ŹřŸºĭƽ�����Ʋºſ�ƵŵŚºƯ�šřźºƄů�Źŵ
Ƴ�źĭŹŚĪƃǀŸƜţ�Śŝ�żƿƶ�Ŝƃ�Ʃƹř�Ʋſ�ƹŹǇ�ƹ�ƮŴţ�Żř�Ư�Ƶźěǀƶūƺĭ�Żƺƴ�ĮƳźƟƾ�ţźţ�ƶŝǀ�Ŝé�êé��ƹíê�æçì�řŻř�ƶŝƽ�ƴƘƯ�ƝǈŤųř�ƶĩ��Ŷƃ�ƶŞſŚŰƯ�ƵŵŚƯ�ŵźƟ�źƷƾ�Źřŵƽ���ŮƐºſ�Źŵ
�ƩŚưŤůřÎ��ŵřŵ�ƱŚƄƳ���

��
Determination predation and oviposition rate of Nabis pseudoferus Remanefed on egg and 1st 
instar larvae of Tuta absoluta Meyrick 
 
Mahdavi, T. and H. Madadi 

Bu-Ali Sina University, Hamedan, Iran, taiebe_mahdavi@yahoo.com, madadiho@gmail.com 
 

Predation rate is one the phenomena that should be considered whenever the efficiency of natural enemies has been 
studied. NabispseudoferusRemane is one of the important predators of TutaabsolutaMeyrick. In this study, predation rate of 
N. pseudoferus by feeding on egg and 1st instar larvae of T. absoluta have been determined under climate controlled 
conditions (25 ± 1 0C, 60 ± 10% relative humidity and photoperiod of 16L: 8D hours).The results indicated that the mean 
daily feeding rate of 3rd, 4th and 5th instar nymphs, males and females of N. pseudoferus on T. absoluta egg was 35.6, 51.6, 
61.7, 70.2 and 63.15 and total predation rate of the same stages were 117.95, 221.6, 381.3, 983.2 and 2510.45 respectively. 
The mean daily feeding rate of the same stages by feeding on the 1st instar larvae of T. absolutawere 23.7, 27.8, 59.6, 37.7 
and 62.7.While, the total predation rate were recorded as 76.85, 116.05, 304.85, 749.05 and 2217.85 respectively. It has been 
suggested that due to larger size and greater energy requirements to produce eggs, females have the highest feeding rate. 
Oviposition rate of N. pseudoferusby feeding from egg and 1st instar larvaetomato leaf miner was 54.4and 127.85 eggs per 
female, differed significantly at 1% level. 
 

��
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ſ�ƂƤƳǀƴǀźĮƿ�ƕƺƣƹ�Źŵ�ƲƿŚƌƟ�Ĩƽ�ŹŚƗƽ�ŞƏ�Ʋưƃŵ�ŻřǀƘƾ�řźŝƽ�ƶŤƃ�ƫřǀĥŚƟƺĮBrevicoryne brassicae Linnaeus 

(Hom.: Aphidae)��
��
ƬƗǀƯř�ŚƋźǀźƽ�ƯŚūƾÎƀů��ǀƣŵŚƇ�ƲƾÎƀƳřźƟ��ǀĭ�žǀšźŞƬÏƀŰƯǈƛ��ǀũƹźƯ�ƲÎ�ƹ�Ƶŵƺſō�ŶưůřÐ��
Î��řƿ�ŶƸƄƯ��Ʊřź�ſƹŵźƟ�ƵŚĮƄƳřŵƾ�ŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ŶƸƄƯƽĭ�Ƶƹźĭ��ǀƵŚ�Īƃżěƾ��alirezaamirijami@gmail.com�Ï��ţŚƳ��ƱŚŤƀƬĮƳřǀţŚƳ�ƵŚĮƄƳřŵ��ƭŚƸĮƴǀ��ƭŚƸĮƴ

ŞƏ�ƭƺƬƗ�ƵŶĪƄƳřŵǀƘƾ��Ð��řƿſƹŵźƟ�ƵŚĮƄƳřŵ�ŶƸƄƯ��Ʊřźƾ�ƃ�Ƶƹźĭ��ƭƺƬƗ�ƵŶĪƄƳřŵ��ŶƸƄƯǀưƾ��
 

ƫƺŝŚŤƯǀŢ�ŚƷƽ�ƺƳŚŧƿĭ�ƶǀƷŚƾ�Ưƾ�ƮƷźŝ�ŶƴƳřƺţ�Ƃƴĩ�ŚƷƽ�ŹŚĪƃ�ŝ�řŹ�źĭŹŚĪƃ�ƶƜţ�ƶƐſřƹǀǀƯ�ƶƴƯřŵ�Źŵ�źǀƳŚŝżƾ�ŧŎţ�ŢŰţ�źĭŹŚĪƃǀƷŚĭ�ƹ�źƾ��ƮƷřźºƟ���ƵŶºƳŹƹō�ºƿ��ƵŚºĮƷŚƴě�Ĩ
ĥƺƫƺĩřƿĪƾ�řźŝƽ��ŹŚĪƃ�ƶưƘƏ��ŶƴƃŚŝ��ĭǀ�ƵŵřƺƳŚų�ƱŚƷŚ  Brassicaceaeƹ ƇŚƈŤųř�šŚƟōƾ�Ʊō�Ư�ŚƷƾ�ŝ�ŶƴƳřƺţ�ƶřźŝ�ƩŶƯ�ƱřƺƴƗƽ�ưƸƟǀƶƐſřƹ�šřźŧř�ƂƤƳ�ƱŶ�řƽ�ƃǀưǀŚƾƿ�

ĥŹ�ƶƴƯřŵ�ƵŶƴƴĩ�ŵƹŶŰƯƿưƾ�ŞƏ�ƱŚƴưƃŵǀƘƾ��ƕƺƣƹ�ŚŞƣŚƘŤƯ�ƹƿŚƌƟ�Ĩƽ�ŹŚƗƽ�ŞƏ�Ʋưƃŵ�ŻřǀƘƾ�řźŝƽ�ƇŚƈŤųř�šŚƟōƾ�ĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯǀŶƳź��ſŹźŝ�ŹƺĩŸƯ�ƶƘƫŚƐƯ�ƝŶƷƾ�
ƵŻřŶƳř�ƹ�ĭǀźƽ�Ƭě�źĭŹŚĪƃ�ŵźĪƬưƗƾ��ĥŚƟEpisyrphus balteatus De Geer (Diptera: Syrphidae)�ŸƜţƿƶ�ĭ�Śŝ�ƵŶƃǀƵŚ�Źřƺų�ƫřřǀĥŚƟƺĮ�Brevicoryne brassicae 

L. (Homoptera: Aphididae)�ƁŹƹźě�ƿƹŹ�ƶŤƟŚƽ�ſřźŝ�ƞƬŤŴƯ�ƶƳƺĭ�ƹŵǀŚĪ��ſ�ƩŵźųǀƵŚ��Brassica nigra��ŝ�ƶ�ƱřƺƴƗƿ��ºƄůƹ�ƶºƳƺĭ�Ĩƾ����ǇŚºŝ�ŭƺƐºſ�Śºŝƾƿ��Żř
ŻƺĩƺƬĭƿƫƺƴǀ�źƔƳ�ŵŹƺƯ�Ţ�ſǀƴǀźĮƿƲ��řżƬĩ�ƹ��Brassica napus��ŝ�ƶ�ƱřƺƴƗƿƬƷř�ƶƳƺĭ�Ĩƾ�ſ�ŶƣŚƟ�ƵŶƃǀƴǀźĮƿŵƺŝ�Ʋ��ƮŴţ�ƱŚŰūŹ�ƹ�ŵźĪƬưƗ�Źƿżƽ����ŵźºĪƬưƗ�ƹ�źĭŹŚĪºƃ
�ƶưƘƏ�ūĭŶƳŻ�ƩƹŶƾ��ƵŻřŶƳř�ĭǀźƽ�ŵźĭƿŶ��ſǀƴǀźĮƿƶƳƺưƳ�Źŵ�Ʋ�ŚƷƽ�ĭǀ�ƶŤƃ�ƹ�ƵŚ�ƱŶŝ�ƪĩ��Ư�ƹŵ�źƷ�Śŝ�ƶƐŝřŹ�Źŵǀĭ�ƱŚŝżǀƷŚƾ�ƟřźĭƺţŚƯƹźĩ�ƁƹŹ�ƶŝƾ�ŚƯƿ�ōŹŚºĩ�Śŝ�Ɩƾƿ���ǇŚºŝ

Ƙţǀǀŵźĭ�ŹřŶƤƯ�ƲƿŶ��ƯƺƯ�ƶŤƃƾ�ƹŹƽ�ſ�Ʃŵźų�ƶŝ�ŢŞƀƳ�řżƬĩǀźŤƸŝ�ŵźĪƬưƗ�ƵŚƽ�ŵřŵ�ƱŚƄƳ��ƹŹ�źĭŹŚĪƃ�ŵźĪƬưƗƽ�řƿƳŚƯŻ�ƶŤƃ�Ʋƾ��ƶĩƹŹƽ��ƁŹƹźě�řżƬĩƿ�ŜţřźƯ�ƶŝ�ŵƺŝ�ƶŤƟŚ
ƳŚƯŻ�Żř�źŤƸŝƾ�ưƷ�ƶĩ�ŵƺŝǀƹŹ�ƶŤƃ�Ʋƽ�ſ�Ʃŵźųǀ�ƁŹƹźě�ƵŚƿŵƺŝ�ƶŤƟŚ��ƵŵŚƯ�ŚƷƽ�ƯƺƯ�ƶŤƃ�ƶŝ�źĭŹŚĪƃ�ƲŤƀŝōƾ�ƹŹƽ��řżƬĩƿƮŴţ�ƱŚŰūŹ�Ĩ�Źƿżƽ�Ƭĩƾ�źţǇŚŝƽ���ƶºŝ�ŢŞƀƳ
ſ�ƩŵźųǀŶƴŤƃřŵ�ƵŚ��ŚƳřƺţƾƿ�ƶŤƃ�ƹŹ�ŚƷƽ�ƯǀƱŚŝż�ŚƷƽ�ĭǀƷŚƾ�ƺŤŰƯ�Śŝƽ�ŻƺĩƺƬĭƿƫƺƴǀŤƾ�Śě�Źŵ�ǇŚŝǀƿƲ�ōŹŚĩ�ƱŵŹƹōƾƿ�ŚƷźĭŹŚĪƃƽ�Ƭěƾ�ř�źŝ�ƱŚƃĥŚƟƿƯ�ŢƫǇŵ�ƶŤĪƳ�Ʋƾ��ƶĩ�Ŷƴĩ

ſ�Ʃŵźų�ŻźƷ�ƞƬƗǀ�Ţſř�ƲĪưƯ�ƵŚƿŚƌƟ�Ĩƽ�ŹŚƗƽ�ŞƏ�Ʋưƃŵ�ŻřǀƘƾ�řźŝƽ�ƯƺƯ�ƶŤƃƾ�ŚƷźĭŹŚĪƃ�źŝřźŝ�Źŵƿř�Ƃƿř�ƹ�ŵŚŬƿƯ�ƶƫŚƀƯ�Ʋƾ�ŝ�ƩźŤƴĩ�ŦŰŝ�Źŵ�ŶƳřƺţǀĥƺƫƺƿ�Źŵ�Ĩ
ſǀƮŤƀ�ŚƷƽ�ŻŹƹŚƄĩƽ�ƠƯǀŚƃ�ƹ�ŶƿŶƃŚŝ�ƶūƺţ�ƱŚ��ƿƶŤƟŚ�ŚƷƽ�ƋźƟ�Żř�ŹƺĩŸƯ�ƶƘƫŚƐƯǀŚƌƟ�ƶƽ�ŹŚƗƽ�ŞƏ�Ʋưƃŵ�ŻřǀƘƾ�(EFS)�ŤƄěǀƳŚŞƾ�Ưƾ�Ŷƴĩ���

 
The role of sinigrin in occurrence an enemy-free space for the specialist aphid Brevicoryne 
brassicae Linnaeus (Hom.: Aphidae) 
 
Amiri-Jami, A.1, H. Sadeghi1, F. Gilbert2, Gh. H. Moravvej1 and A. Asoodeh3  
1.Department of Plant Protection, Faculty of Agriculture, Ferdowsi University of Mashhad, Mashhad, Iran, 
alirezaamirijami@gmail.com 2.School of Life Sciences, Nottingham University, Nottingham NG7 2RD, U.K., 3.Department 
of Chemistry, Faculty of Science, Ferdowsi University of Mashhad, Mashhad, Iran 
 

Plant secondary metabolites can govern prey-predator interactions by altering the diet breath of predators and sometimes 
provide an ecological refuge to prey. Brassicaceae plants and their specialist pests can be used as a model system for 
understanding the role of chemically mediated effects restricting the diet breath of natural enemies, and consequently the 
occurrence of enemy-free space for the specialist pest. Our objectives was to test the performance of the generalist predator 
Episyrphus balteatus De Geer (Diptera: Syrphidae) fed on the specialist herbivore Brevicoryne brassicae L. (Homoptera: 
Aphididae) reared on two different brassica species: black mustard, Brassica nigra, a wild species with high levels of 
sinigrin, and canola, Brassica napus, a cultivated species without sinigrin. The preference and performance of the predator 
and performance (life table parameters) of the prey were measured. Sinigrin was quantified by HPLC in both leaf samples 
and total aphid bodies reared on the two host-plants. The cabbage aphid performed better on canola than on black mustard. 
The performance of the predator on this aphid when reared on canola was clearly better than when reared on black mustard. 
Females had a higher overall preference for cabbage aphids reared on canola than on black mustard. The ability of aphids 
reared on plants with high glucosinolate content in reducing the performance of its generalist predator indicates that 
weedy B. nigra may provide enemy-free space for the cabbage aphid from its predator, a concept that has useful application 
in the context of biological control for agricultural systems.Our findings support the enemy-free space (EFS) hypothesis. 
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��ºƳ�ƩŶºƯ�Żř�ƵŵŚƠŤſřǀĥƺƫƺƧř�Ģ�ºƿ�řźºŝ�Ʀƽ��ºěǀƂ�ŝǀ�ºƴƾ��ĭŶºƴƧřźěƾ�ƟřźƜū�ºǀŚƾƿ�Phlebotomus papatasi (Diptera: 

Psychodidae)�ř�żƧźƯ�ŹŵƿƱřź��
��

ƬƗŶưůřƾ�Ơƴůƾ�ŶŬŝæŶŝŚƗ�ƶưƏŚƟ��ƽ�ƶƳŚŤſōæƹç�ƹ��ŚƋŹŶưŰƯƿŝƺƤƘƾ�ŵŚƃŹřƽæ��
æ��ƵźƄů�Ƶƹźĭ�ſŚƴƃƾ�ƨƃżěƾ�ƬƣŚƳ�Śŝ�ƵŻŹŚŞƯ�ƹǀ��ŢƃřŶƸŝ�ƵŶƨƄƳřŵ��Ʋƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵƾ�ř��ƱřźƸţƿ��Ʊřźç��ŤƃřŶƸŝ�ŢƳƹŚƘƯƾ�ƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵƾ�ř��ƮƣƿƱřź 

��
ƫǀƳŚưƄǀŶƬū�Żƺƽ�ƮƸƯ�źţƿŝ�ƲǀŹŚưƽ�ƬƣŚƳ�Ǝſƺţ�ƶƬƤŤƴƯǀř�Źŵ�ƲƿŢſř�Ʊřź���Ʈƣ�ƱŚŤſřƿƨƾ�ƮƸƯ�Żř�źţƿř�ƩŚƤŤƳř�źƔƳ�Żř�ŹƺƄƧ�ƢƏŚƴƯ�Ʋƿŝ�ƲǀŹŚưƽ�Ư�ŹŚưƃ�ƶŝƾ��ƶƧ�řźģ��ŵƹŹ
ƱƺƳŚƧ�ŚƷƽ�ŵŶƘŤƯƽ�ŝ�ŻřǀŹŚưƽ�Ƙưū�ƹ�ŵŹřŵ�ŵƺūƹ�Ʊō�ŹŵǀŻ�ŢƿŵŚƽ�Śſ�ŻřƿƳ�ƹ�ŹƺƄƧ�ƢƏŚƴƯ�źǀŚſ�Żř�żƿƯ�šźƟŚƀƯ�Ʊō�ƶŝ�ŚƷŹƺƄƧ�źƾ�ŶƴƴƧ��ř�ƝŶƷƿƘţ�ƶƘƫŚƐƯ�ƲǀǀźŤƸŝ�Ʋƿ�Ʋ

ƳǀĢ�ŚƷƽ�ĥƺƫƺƧřƿřźŝ�Ʀƽ�ƧŚų�ƶƄěƾ�ŽƺƯƺţƺŞƬƟ�ſŚţŚěŚěƾ�ƬƇř�ƪƣŚƳ�ƱřƺƴƗ�ƶŝƾ�ƫǀƳŚưƄǀŶƬū�Żƺƽ�ŵƺŝ�Ʈƣ�ƱŚŤſř�Źŵ��Ŷŝƿ�ƧŚºų�ƶƄě�ŹƺƔƴƯ�Ʋƾ����ƷŚƯ�šŹƺºƇ�ƶºŝ�ŚºƷǀ��Żř�ƶºƳŚ
ŵŹƹźƟƿ�Ʋæèîç�ŵŹƹźƟ�Śţƿ�Ʋæèîè��Źŵçç�Ƈ�ƱŚŤſř�ƶƐƤƳǀŶƳŶƃ�Ŷ��ř�śŚŴŤƳřƿƬƣř�ƕƺƴţ�ŽŚſř�źŝ�ƢƏŚƴƯ�Ʋǀưƾ��ŢºƟźĭ�šŹƺƇ�Ʈƣ�ƱŚŤſř���ƭźºƳ�Żř���ŹřżºƟřArcGIS���ƩŶºƯ�ƹ

MaxEnt��řźŝƽ�ƫƺţǀĭŶƴƧřźě�ƶƄƤƳ�Ŷƾ�řƿƧŚų�ƶƄě�Ʋƾ�ě�ƹǀƂ�ŝǀƴƾ�ƳǀĢ�ŚƷƽ�ĥƺƫƺƧřƿŶƃ�ƵŵŚƠŤſř�ŜſŚƴƯ�Ʀ��ƜŤƯ�ƵŵŻƺƳǀƬƣř�źǀưƾ�ƜŤƯ�ƶſ�ƹǀƟřźĭƺěƺţ�źƾ�řźŝƽ��ŵŹƺƯ�ƩŶƯ
ŶƴŤƟźĭ�Źřźƣ�ƵŵŚƠŤſř���ƕƺưŬƯ�Źŵêèíî�ƧŚų�ƶƄěƾ��ƶŝ�ƢƬƘŤƯæç�Ƈ�ƶƳƺĭǀƘţ�ƹ�ŶǀǀƺƷ�ƲƿŶƳŶƃ�Ţ��ƫŚƳōǀŚƳ�Ĩū�żƿƜŤƯ�ŵřŵ�ƱŚƄƳ�ƞǀŰƯ�źǀƐƾ�ŝ�ƶƧǀźŤƄƿ�ƩŶƯ�Źŵ�řŹ�ŹŚŞŤƗř�Ʋ
Ư�Ţƃřŵ�ŢƴƀƨƯǀĮƳŚǀƷŚƯ�ƲǀŚƶƳ�ŚƯŵƽ�ŝǀƄǀŚƸƴƯ�ƶƴƽ�ŚƯŵƽ�ưĩǀŵƺŝ�ƶƴ��ŤƳǀř�ƶŬƿ�ƲſŹźŝƾ�ĭŹżŝ�ƂŴŝ�ŵźƧ�ƆŴƄƯƾ�ƮƧ�ƢƏŚƴƯ�Żř�ĭ�źŝ�Źŵ�ƱŚŤſř�ƕŚƠţŹřǀƳ�ƵŶƳźǀĢ��ŚºƷƽ�

ĥƺƫƺƧřƿřźŝ�ŜſŚƴƯ�Ʀƽ�ſŚţŚěŚě�ŽƺƯƺţƺŞƬƟƾ�řźŝŚƴŝ�ƹ�Ţſřƿŝ�ƩŚƤŤƳř�ƩŚưŤůř�ƲǀŹŚưƽ�Ʊō�Źŵ�ŝ�ŚƷǀŚſ�Żř�ƂƿŢſř�ƢƏŚƴƯ�ź��ƿƶŤƟŚ�ŚƷƽ�řƿƤŰţ�ƲǀƯ�řŹ�Ƣƾ�ƶƤŞƏ�Źŵ�Ʊřƺţ�Ŷƴŝƽ�
ƫ�ƩŚƤŤƳř�ƩŚưŤůřǀƳŚưƄǀŶƬū�Żƺƽ�ſř�Źŵŵřŵ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�Ʈƣ�ƱŚŤ���

��
An ecological niche model study to predict the geographical distribution of Phlebotomus papatasi 
(Diptera: Psychodidae) in central Iran 
 
Hanafi-Bojd, A. A.1, F. Abedi Astaneh1&2 and M. R. Yaghoobi-Ershadi1 
1.Department of Medical Entomology & Vector Control, School of Public Health, Tehran University of Medical Sciences, 
Tehran, Iran, 2.Deputy for Health, Qom University of Medical Sciences, Qom, Iran 
 

Cutaneous leishmaniasis (CL) is the most important vector-borne disease in Iran. Qom province is a very important area 
in the case of CL transmission and epidemics, because of high traffic population from other parts of the country, or even 
other countries, as well as existence of confirmed foci of the disease. The aim of this study was to determine the best 
ecological niches for Phlebotomus papatasi, the main vector of CL, in Qom province. Sand flies were collected monthly 
during April 2013 to April 2014, at 22 urban/rural collection sites. Site selection was constrained based on climate variability 
of Qom province. Nineteen climatology and 3 topography variables were used for modeling. ArcGIS and MaxEnt were used 
to map and predict the appropriate ecological niches for sand flies. Totally, 5,389 sand flies were collected and 12 species 
were identified. Jackknife analysis showed the environmental variable with the highest gain in MaxEnt model was the 
monthly mean of max temp-min temp. A large part of the lowland areas provides good ecological niches for P. papatasi and 
therefore higher transmission potential. These findings can be used in stratification of potential for CL transmission in Qom 
province. 
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ŝ�ƩźŤƴƧǀĥƺƫƺƿĮģƺƳ�ƶƬůźƯ�Ʀƾ�Hyalomma marginatum (Acari: Ixodidae)�ƁŹƹźě�ƿƶŤƟŚ�Źŵ�ŚƯŻōƿƵŚĮƄ��Ǝºſƺţ�
ġŹŚƣ�ƱĥƺţŚěƺƯƺŤƳř�Metarhizium anisopliae�Źŵ�řźƃƿƎ�ŚƯŻōƿƷŚĮƄƾ��

��
Ź�ǈƸƃƿŻřƺÎě�ŵřŵřŶų��ǀƬƗźƾ�ųǀŵŚŝōźƽÏźƧ�ŚƋźƯǈƛ��ƿưƾÎŶŞƗ�ŶưŰƯ��ƽ�ŻŹŵƺĭƽÎŶưůř�ŹŵŚƳ��ƽÏ��ŶưŤƘƯ�ŚƋźƯǈƛƽÎŞů��ǀŜ�Śě�ƶƫřƿŹŚĪƽ�Î�ƹ�

ůƹǀƈƳ�ŶǀźƽÎ��
Î��ƤŰţ�ƶƀſƺƯǀƭźſ�ƹ�ƲƀƧřƹ�šŚƤ�ŻŚſƽ�ŻřŹƽř��ũźƧ��ƿ��ƱřźÏ���ƵŶƨƄƳřŵƨƃżĜƯřŵƾř��ŵźƧźƸƃ��ŵźƧźƸƃ�ƵŚĮƄƳřŵ��ƿƱřź 

��
ƶƴĩ�ŚƷ�ƪĮƳř�ŚƷƽ�ưƸƯƾ�řźŝƽ�ƱŚƀƳř�ƹ�ůǀšŚƳřƺ�ŶƴŤƀƷ��ƶƴĩ�ŚƷƽ�žƴū�ƷǀŚƯƺƫŚ�(Hyalomma)�Źŵ�ŝǀźŤƄ�ƱŚŤſř�ŚƷ��ƹŹŵ�źŨĩř�ƩƺƈƟ�ƩŚſ�ƫŚƘƟǀŢ�ŶƳŹřŵ��řƿƲ�ƶƴĩ�ŚƷ�Źŵ�

řƿƱřź�ƩŚƤŤƳř�Ĩţ�ƿƶŤųŚ�ŚƷƽ�ŝǀŹŚưƽ�řŻ�ŶƴƳŚƯ�ƕřƺƳř�ţǀźƬƿŚ�(Theileria)�ƹ�żŝŚŝƿŚ�(Babesia)�řŹ�Źŵ�ƹŚĭ�ƹ�ŶƴƠſƺĭ�ƵŶƸƗźŝ�ŶƳŹřŵ��Śŝ��ƶŝ�ƶūƺţŢƯƹŚƤƯ��ƶºŝ��ºƌƘŝƾ�Żř��ƭƺưºſ�
ƃǀưǀŚƾƿ�Śưţƿƪ�ƳŚƸūƾ�ƶŝ�ƵŵŚƠŤſř�Żř�ŵřƺƯ��ƮƫŚºſ�Źŵ��ºŰƯǀƎ�Żƿ�Ţºƀ��ƶºŤƟŹ��Ţºſř��ř�ºƿƲ�ƤŰţ�ºǀƢ��ƶºŝ��ŹƺºƔƴƯ��ºſŹźŝƾ��šřźºŧř��ŹŚºƸģ��ƺºſƿƶ��ģŹŚºƣƾ��ŹŚºŤƯƿżƿƭƺ�ƳōǀƬěƹż�ºǀƶ� �

 Metarhizium anisopliae��M 14��IRAN 437 C���DEMI 001��ƹIRAN 715 C��ƶººŝ�ƱřƺººƴƗ�ƩźººŤƴĩ�ŝǀĥƺƫƺ�ºƿĨ�ƶººƴĩ�ŚººƷƽ�ƷǀŚººƯƺƫŚ�ĥŚƯƿƭƺţŚººƴ�� �
Hyalomma marginatum��ƭŚŬƳř�Ŷƃ��ƶŝ�ŹƺƔƴƯ�ƭŚŬƳř�ŚƯŻōƿƂ�ƶŝ�ƪĪƃ�ŵŹřŶƳŚŤſř�řŶŤŝř�ƶƴĩ�ŚƷƽ�Ʒǀ�ŚºƯƺƫŚ�ƽ��Ʊƺºų��ƵŵŹƺºų�Żř�ƹŹƽ�Ưǀ�ƱŚºŝż��Ɩºưū�Źƹōƽ�ƹ��žĜºſ�Źŵ�

ŚƯŻōƿƵŚĮƄ�ƁŹƹźě�Ƶŵřŵ�Ŷƃ žě�Żř�Əƾ�ƶƬůźƯ�ƹŹǇƽ�ŵřŶƘţ�ÑÒÍ�ŵŶƗ�Żř�ƶƬůźƯ�ĮģƺƳƾ�ƶƴĩ�ŚƷƽ�ƁŹƹźě�ƿƶŤƟŚ�ŚƯŻōƿƵŚĮƄ�Źŵ�ÎÒ�Ƶƹźĭ�Ƶŵ�Śţƾƿ�ƪƯŚƃ�Ƶƹźĭ��ŚºƷƽ�ţǀ�ŹŚºư�ƹ�
ƩźŤƴĩ�Śŝ�Ð�ŹŚŝ�ŹřźĪţ�ŵŹƺƯ�ŚƯŻōƿƂ�Źřźƣ�ŶƴŤƟźĭ��ƶƴĩ�ŚƷ�Źŵ�ƀƳŚĜſƺſǀƱƺ�ģŹŚƣƾ�ƶƏƺŝźƯ�ƹŚůƽ��ƶſ�ŢƔƬƛ�ƞƬŤŴƯ�ÎÍÔ��Ñ�Ï��ÎÍÖ��Ñ�Ï�ƹ�ÎÍÎÎ��Ñ�Ï�ƴĩǀŶƿƺƭ�Źŵ��źºƷ�

ƯǀƬƾ�ƫǀźŤ�ƶƏƺƛ�Źƹ�ƵŶƃ�ƹ�ƶŝ�šŶƯ�ÏÍ�ŻƹŹ�ŵŹƺƯ�ŻŹřƿŝŚƾ�Źřźƣ�ŶƴŤƟźĭ��ŚŤƳƿŪ�ƶƬƇŚů�ƱŚƄƳ�ŵřŵ�ƺſƿƶ�ŚƷƽ�ģŹŚƣƾ�ŚƯŻōƿƂ�ƵŶƃ�šŶů�ţƹŚƠŤƯƾ�ƱŚƄƳ�ŶƳŵřŵ��ƺſƿƶ��ŹŚºŤƯƿżƿƭƺ�
ƳōǀƬěƹżǀƶ�M14�ŝǀźŤƄƿƲ�šŶů�řŹřŵ��ŵƺŝ�žě�Żř�Ʊō�ų�ƝǈŤųř�ŚŝǀƬƾ��ƮĩDEMI 001�žĜſ IRAN 715 C�ƹIRAN 437 C �Źřźƣ�ŶƴŤƟźĭ��ŝǀƵƹźĭ�Ʋ�ŚƷƽ�ţǀ�ƹ�ŹŚư

ƴƘƯ�ƝǈŤųř�ƩźŤƴĩƾ�ŵ�ŹřŵƿŶƃ�ƵŶ.�řƿƲ�ƤŰţǀƢ�ƹ�ſŹźŝƾ�šřźŧř�ŹŚƸģ�ƺſƿƶ�ģŹŚƣƾ�ŹŚŤƯƿżƿƭƺ�ƳōǀƬěƹżǀƶ�ƶŝ�ƱřƺƴƗ�ƩźŤƴĩ�ŝǀĥƺƫƺƿĨ�ƶģƺƳ�ŚƷƽ�ƶƴĩ�ƷǀŚƯƺƫŚ�ĥŚƯƿƭƺţŚƴ �řźºŝƽ�
ƫƹřǀƲ�ŹŚŝ�ƭŚŬƳř�ƵŶƃ�Ţſř���ƺſƿƶ�ŚƷƽ�ģŹŚƣƾ�ƶĩ�šŶů�ŝǀźŤƄƽ�ŶƳŹřŵ�řŹ�Ưƾ�Ʊřƺţ�žě�Żř�ŚţǀƿŶ�ŚŤƳƿŪ�Źŵ�šŚƘƫŚƐƯ�ưĪţǀƬƾ�ƹ�řźƃƿƎ�řźŰƇ�ƶŝ�ƱřƺƴƗ��ƪºƯřƺƗ��ŶºƋ��ƶºƴĩ�řƽ�

ŹŚŬţƽ�ƶŝ�ƫƺţǀŶ�ƵƺŞƳř�ƳŚſŹǀŶ�ƹ�Źŵ�ƪƇřƺƟ�ƵŵŚƠŤſř�Żř�ƭƺưſ�ƃǀưǀŚƾƿ�ŵŹƺƯ�ƵŵŚƠŤſř�Źřźƣ�ŵřŵ����
 
Biological control of Nymphal stage of Hyalomma marginatum (Acari: Ixodidae) by 
entomopathogenic fungi Metarhizium anisopliae isolates under laboratory condition 
 
Rivaz, Sh.1, Kh. Pirali Kheyrabadi2, Gh. Karimi1, M. Abdigoudarzi1, N. Ahmadi2, Gh. Motamedi1, H. Payekari1 and 
V. Nasiri1 

1.Razi Vaccine and Serum Research Institute, Karaj, Iran, 2.Shahrekord University, Faculaty of Veterinary Medicine, 
Shahrekord, Iran 
 

Ticks (Acari: Ixodidae) are important external parasites of human and animals. Ticks are actively seen in all provinces 
and in all seasons of the year. Hyalomma spp. is vectors of different protozoa to cattle and sheep. Chemical control method 
has been used for ticks, then there is the matter of resistant tick strains and there is tendency for better and clean environment 
all over the world. This study was planned to use the effect of four different strains of Metarhizium anisopliae (DEMI 001, 
M14, Iran 437C and Iran 715C) of nymph stage of Hyalomma marginatum. First female engorged Hyalomma marginatum 
ticks have been collected from host; female ticks have been kept in standard conditions. 450 specimens (Nymph stage) were 
taken after passing larval stage. These specimens were divided to fifteen groups with three times repealed groups). Ticks 
have been suspended in three different concentrations of conidial spores (2.4 x 107, 2.4 x 109 and 2.4 x 1011 conidia/ml

). Control 
specimens were suspended in (distillated water). Specimens were regarded under inspection up to twenty days after the 
beginning of the experiment. Finally detached Nymphs were take and regarded for vitality and molting for 20 days. Different 
virulence was observed related to different fungal strains. The result revealed that M14 strain was the most virulent strain 
then DEMI 001, Iran 715C and Iran 437C. There was a significant difference between data from treatment and control 
groups. This is the first study on Metarhizium anisopliae as biological control agent against Nymph stage of Hyalomma 
marginatum. The most effective (virulent) strains could be selected for further study in complementary and field experiments. 
They could be commercially produced and used in control of ticks in parallel of safe acaricides or integrated control.  
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Effect of density and type trichome of six greenhouse cucumber cultivars on the antixenotic 
resistance to strawberry spider mite, Tetranychus turkestani (Acari: Tetranychidae) 

 
Mohammadi, S.1, A. A. Seraj1 and A. Rajabpour2 

1.Department of Plant Protection, Faculty of Agriculture, Shahid Chamran University, Ahvaz, Iran, 
smentomology@gmail.com, seraj.a@scu.ac.ir 2.Plant Protection Department, Ramin Agriculture and Natural Resources, 
University of Khouzestan, Ahvaz, Iran, a_rajabpour2000@yahoo.com 

 
Strawberry spider mite, Tetranychus turkestani Ugarov & Nikolskii, is one of the important pests of greenhouse 

cucumber. In this study, antixenotic resistance of six greenhouse cucumber cultivars (Hedie, Puia, Negin, Khasib, new Milad 
and old Milad) to strawberry spider mite and the effect of density and type of leaf trichomes on the resistance was studied by 
choice tests. All experiments were performed in a walk-in growth chamber at 25±1 °C, RH 50±5%, L: D= 16:8 hours. Choice 
test carried out with life disc bioassay and the number of mite females and oviposition on the each disc were recorded after 
24, 48 and 72 hours. Moreover, the densities of trichome in three zones around the mid rib underside of the leaves of each 
cultivar were counted. In the choice test, the average number of mite females at 24, 48 and 72 hours were highest on Puia 
cultivar (8.25, 8.00 and 7.92 mites per leaf disc, respectively) and lowest on Negin cultivar (1.25, 1.25 and 1.23 mites per leaf 
disc, respectively). Two trichome types, lance like and glandular trichomes were found on the cultivar leaves. The highest 
short lance like trichome density was at new Milad (484.00 trichome/mm2) and Puia (424.00 trichome/mm2) cultivars and the 
lowest found on the old Milad cultivar (84.00 trichome/mm2). The highest long lance like and glandular trichomes were 
observed in Puia cultivar (236.00 lance like trichome/�mm2 and 19.00 glandular trichome/ mm2). No glandular trichome was 
found on old Milad cultivar. Results showed that there is a positive and significant correlation between the average trichome 
density underside of leaves and average number of strawberry spider mite females. It seems that the increasing of the 
trichome density underside of the leaf lead to attract more number of strawberry spider mite females, which is apparent in 
Puia cultivar. Since the attracting of mite in choice test was higher to Puia cultivar and lower to new Milad cultivar, it seems 
that the existence of the higher long lances like and glandular trichome density underside of Puia cultivar leaf was effected to 
arrest of strawberry spider mite. In conclusion, cluster analysis indicated that among tested cultivras the highest antixenotic 
resistance was in Negin cultivar (with a medium density of all three type trichome underside of leaves) and medium 
antixenotic resistance in new Milad cultivar (with a medium long lances like and glandular trichome density) and Puia 
cultivar might have antixenotic sensibility (with higher density of all three type trichome underside of leaf).  
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Epidemiological study of cases of tick borreliosis in Kurdistan province, Iran 
 
Kassiri, H. and M. Karimi 
Department of Medical Entomology and Vector Control, School of Health, Ahvaz Jundishapur University of Medical 
Sciences, Ahvaz, Iran 
 

Tick-borne relapsing fever is an acute febrile illness and an endemic disease in some parts of Iran, where is mainly 
caused by Borrelia persica and transmitted by the tick species Ornithodoros tholozani. In the course of this study, form 2005 
through 2006, we selected about 41 relapsing fever detected cases in Kurdistan Province and recorded their epidemiological 
data. For screening the patients in accordance with national protocol, we diagnosed cases based on clinical symptoms plus the 
presence of B. persica in blood smears that had been stained with Geimsa. Positive cases were treated after being identified. 
We also designed and completed questionnaires for all patients whose data were later entered into SPSS for getting 
descriptive and analytic indicators. The most prevalent clinical manifestations were fever, chill and headache. Laboratory 
tests for patients confirmed the presence of B. persica in their blood smears. The majority of the cases (39%) ranged from 10 
to 19 years old. Students and housewives made up about 39% and 31.7% of all recorded cases, respectively. Almost 95% of 
cases were living in rural areas and 70% were dwelling in poor housing shared with livestock. Due to its high infection rate 
and economic impacts, appropriate measures have to be taken to lessen the sufferings of the people who live in affected 
areas.  
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ƵźƄů�Ƶƹźĭ�ſŚƴƃƾ�Īƃżěƾ�ƬƣŚƳ�Śŝ�ƵŻŹŚŞƯ�ƹǀŢƃřŶƸŝ�ƵŶĪƄƳřŵ���Ʋ���Īƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵƾ�Ŷƴūƽ�ŻřƺƷř�ŹƺěŚƃ��
��
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Epidemiological and demographic aspects of acute  cutaneous leishmaniasis in Shushtar, 
southwestern Iran 
 
Kassiri, H. and P. Farajifard  

Department of Medical Entomology and Vector Control, School of Health, Ahvaz Jundishapur University of Medical 
Sciences, Ahvaz, Iran 
 

Cutaneous Leishmaniasis (CL) is an important health challenge in Iran and tropical regions. We conducted a descriptive 
and cross sectional study on the epidemiology, laboratory diagnosis and clinical manifestation of CL in the southwestern city 
of Shushtar. Patients were diagnosed based on their ulcer clinical manifestations with CL using laboratory method between 
2008 and 2010. The surface of a clean slide was pressed on to the scraped part of the lesions and moved along to produce a 
smear on the slide. The patients� housing condition, type and location of lesion, age, sex, number of ulcers and the travel 
history to the endemic areas were recorded. The Parasite was identified as Leishmania major for the existence of a large 
vacuole in the cytoplasm. Out of  206 patients who were referred to the central laboratory,  64 cases (31.1%) were females. 
The findings suggest that the rate of incidence of CL was 29/6% (61 cases) and 38/8% (80 cases)  in fall and winter, 
respectively. Sixty-eight cases (33%) had ulcers on hands and 120 patients (58.3%) had only one ulcer. The majority of 
patients (164 cases, 79.6%) were from rural areas, where  appear to be one of the endemic foci of zoonotic cutaneous 
leishmaniasis caused by Leishmania major. With respect to the increasing prevalence of CL on the outskirts of in Shushtar, 
health care observers are recommended to take preventive measures to lower the cases of CL in the area. 
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ŧŐţǀų�ƮƣŹ�ƶſ�źǀ�ŹŚƶƳŚŴƬĭ�řƽ��ƶŝ�ƭƹŚƤƯTetranychus turkestani (Acari: Tetranychidae)�ƹŹƽ�źĭŹŚĪƃƽ��Ʋºſ�
Orius albidipennis (Hemiptera: Anthocoridae) 

��
ưſǀŶưŰƯ�ƶƽÎƬƗ��ƾ�ũřźſ�źƜƇřÎ�ƬƗ�ƹƾ�ŜūŹ�ŹƺěÏ��

Î��ĭ�ƵƹźĭǀƵŚ�Īƃżěƾ��ŻŹƹŚƄĩ�ƵŶĪƄƳřŵƽƸƃ�ƵŚĮƄƳřŵ��ǀ��ŻřƺƷř�Ʊřźưģ�Ŷsmentomology@gmail.com��seraj_a@scu.ac.ir�Ï��ĭ�ƵƹźĭǀƵŚ�Īƃżěƾ��ƵŚĮºƄƳřŵ��
ŻŹƹŚƄƧƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ƯřŹǀ��ƱŚŤſŻƺų�Ʋa_ rajabpour2000@yahoo.com��
��

ŵŚƤƯ�ƶƳǇŚſƿŻ�źƿŵŚƽ�ƃ�ƭƺưſ�ŻřǀưǀŚƾƿ�ƬƗ�źŝǀƶƴƧ�ƶ�ƲţŹŚţ�ƳŚŤƀĩźţƾ��Tetranychus turkestani Ugarov & Nikolskii��ƶƳŚŴƬĭ�Źŵ�ŚƷƽ�ų�ŢƄĩǀ�ƵŵŚƠŤſř�ŹŚ
Ưƾ�ŵƺƃ��ƠƬţ�ƵŵŚƠŤſřǀƤƾ�ųźŝ�Żřƾ�ƁƹŹ�ŚƷƽ��šŚƟō�ƩźŤƴĩ�ŹŚĭŻŚſ�Ư�ŢƯƹŚƤƯ�ŶƴƳŚƯǀĭ�ƱŚŝżǀƷŚƾ��ŵźŝŹŚĩ�ƹ �źĭŹŚĪººƃ�ƲſOrius albidipennis (Reuter)��Ưƾ��ŶƳřƺţ

ƶŝ�źŬƴƯ�ƃ�ƭƺưſ�ƝźƈƯ�ƂƷŚĩǀưǀŚƾƿ�ƶƳŚŴƬĭ�Źŵ ŵŵźĭ�ŚƷ� ř�ŹŵƿŧŐţ�ƂƷƹĦě�Ʋǀų�ƮƣŹ�ƶſ�ŢƯƹŚƤƯ�źǀƶƳŚŴƬĭ�ŹŚ řƽ��ƯǀŶƣ�ŵǈƿĮƳ�ƹ�Ʈǀ�Ʋ�ƭƹŚƤƯ�ľŚŤŞƀƳ��ƺě�ƹƿ�Ś�Ƴ�ľŚŤŞƀƳǀ�ƶư
ƭƹŚƤƯ��ƳŚŤƀĩźţ�ƲţŹŚţ�ƶƴĩ�ƶŝ�ŢŞƀƳƾƘŝŚţ�Ƃƴĩřƹ�źŝ��ƾ�ſŹźŝ�ŹƺĩŸƯ�źĭŹŚĪƃƾ�Ŷƃ��ƶƴĩ�ŚƷƽ�Ʈĩřźţ�Źŵ�ƵŵŚƯ�ŚƷƽ�Ï��Ò��ÎÍ��ÏÍ��ÒÍ��ÔÍ��ƹÖÍ��šŶƯ�ƶŝ�ƹ�ŵŶƗÕ��ŢƗŚſ

ƹŹƽ�ŵƿĨƀ�ŚƷƽ�ĭźŝƾ��źĭŹŚĪƃ�ƵŵŚƯ�Ʋſ�ƉźƘƯ�ŹŵO. albidipennis�ŶƴŤƟźĭ�Źřźƣ��řƿ�Ʋ�ŚƯŻōƿřźƃ�Źŵ�ƂƿŚƯŵ�Ǝƾƿ�ÎtÏÕ�ƀƬſ�ƶūŹŵǀŞƀƳ�ŢŝƺƏŹ��Žƺƾ�ÒtÓÍ��ŶƇŹŵ
ƳŚƯŻ�ƵŻŚŝ�ƹƾÎÓ�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹÕ�ŹŚţ�ŢƗŚſƿĪƾ�ƯŹĥ�ŹŵǀŶƃ�ƭŚŬƳř�ŹƺţŚƴ��ƗŚſ�źƷ�Ţƿŵ�ŹŚŝ�ĨƿĨƀ�ŚƷƽ�ĭźŝƾ��ƮŴţ�ƹ�ƵŶƃ�Ĩģ�ŚƷƽ�ŶƳŶƃ�ƝŸů�ƶƴĩ��ŚŤƳƿŪ ſźĭŹǀƱƺ 

ŤƀūƺƫǀƦ ƱŚƄƳ ŵřŵ ƶƧ ƘŝŚţ�ƂƴƧřƹƾ�řƿƲ��ƹŹ�źĭŹŚĪƃƽ�ƶƴĩ�ŚƷƽ�ƁŹƹźě�ƵŵŚƯ�ƿƹŹ�ƶŤƟŚƽ�ƺě�ƭŚƣŹřƿĮƳ�ƹ�ŚǀƹŹ�ƹ�ƭƺſ�ƕƺƳ�Śŝ�Ʋƽ�ƯǀŶƣ�ŵǈƿŵƺŝ�ƢŞƐƴƯ�ƭƹŵ�ƕƺƳ�Śŝ�Ʈ���űźƳ
źĭƺŬŤƀūƽ��a��ƹŹ�źĭŹŚĪƃ�Ʋſƽ�ų�ƮƣŹǀƯ�ŹŚǀŶƣ�ŵǈƿ�ƮÍÓÖ�Í��ŢƗŚſ�źŝ��ŵƺŝ��ƴĤưƷǀźĭƺŬŤƀū�ŢŝŚŧ�Ʋƽ��b��řƿƹŹ�źĭŹŚĪƃ�Ʋƽ�ƶƴĩ�ŚƷƽ�ŸƜţ�ƵŵŚƯƿƶ�ų�ƭŚƣŹř�Żř�Ƶŵźĩǀ�ŹŚ

ƺěƿĮƳ�ƹ�Śǀ�Śŝ�źŝřźŝ�ŜŞţźţ�ƶŝ�ƲÍÐÖ�Í��ƹÐÓÓ�Í�ŶƯō�ŢſŶŝ��Ţſŵ�ƱŚƯŻ�ƿŝŚƾ�ƹŹ�ƶưƘƏ�ƶŝ�źĭŹŚĪƃƽ�Ư�ƮƣŹ�ƶſǀĭ�ƱŚŝżǀƷŚƾ�ţźţ�ƶŝǀ�ŜÍÎÓ�Í��ÖÔÏ�Í��ƹÍÕÒ�Î���ŢƗŚºſ
ƶŞſŚŰƯ�Ŷƃ��řźŝŚƴŝƿƯ�źƔƳ�ƶŝ�Ʋƾ�Ţſŵ�ƱŚƯŻ�ƶĩ�ŶſŹ�ƿŝŚƾ��źĭŹŚĪƃO. albidipennis�ƳŚŤƀĩźţ�ƲţŹŚţ�ƶƴĩ�ƶŝƾ�ƹŹ�ƵŵŚƯƽ�Ƴ�ƮƣŹǀƺě�ƭƹŚƤƯ�ƶưƿŝ�Śŝ�ŚǀźŤƄƿ�Źŵ�ħźĩ�Ʈĩřźţ�Ʋ
Ż�ŮƐſƿźƿŝ��īźŝ�ƲǀŢſř�Ƶŵƺŝ�źŤƄ��řƿƲ Ƶŵřŵ�ŚƷ Ưƾ�ŶƳřƺţ Ƈƺţ�ŢƸū�Źŵǀƞ ƂƴƨưƷźŝ ŰƐſ�ƶſƾ ŝǀƲ ĭǀƵŚ� ŹŚƨƃ � źĭŹŚƨƃ ƹ ƶƘſƺţ ĦţřźŤſřƽ�ŚƷƽ ƩźŤƴƧ ƠƬţǀƤƾ��ƶƴĩ

ƳŚŤƀĩźţ�ƲţŹŚţƾ�ŶƳƹŹ�ŹŚĩ�ƶŝ�ŚƷ�ƶƳŚŴƬĭ�Źŵ� ��
 
The effect of three resistant greenhouse cucumber cultivars to Tetranychus turkestani (Acari: 
Tetranychidae) on predatory of Orius albidipennis (Hemiptera: Anthocoridae) 
 

Mohammadi, S.1, A. A. Seraj1 and A. Rajabpour2 

1.Department of Plant Protection, Faculty of Agriculture, Shahid Chamran University, Ahvaz, Iran, 
smentomology@gmail.com, seraj.a@scu.ac.ir 2.Plant Protection Department, Ramin Agriculture  and Natural Resources 
University of Khouzestan, Ahvaz, Iran, a_rajabpour2000@yahoo.com 
 

Annually, large amounts of chemical acaricides were used against the�strawberry spider mite, Tetranychus turkestani 
Ugarov & Nikolskii, in the greenhouse cucumber cultivation. Integration of some of the compatible methods to control of the 
pest (for example host plant resistance and augmentative release of the predators bug, Orius albidipennis Reuter) could 
reduce the application of the chemical pesticides in the greenhouses. In this study, the effect of three cucumber greenhouse 
cultivars having different levels of resistance to strawberry spider mite (old Milad and Negin (more resistant) and Puia (semi-
resistant) on the functional response of the predator was investigated. Mite females in the 2, 5, 10, 20, 50, 70 and 90 densities 
were exposed to O. albidipennis females at 8 h on the leaf discs. This test was carried out in germinator at 25±1 °C, RH 
50±5%, and photoperiod L: D= 16:8 h. The leaf discs were checked each hour and removed mite eggs. The results of logistic 
regression revealed that the type functional response of this predator on reared female mite on cultivars Puia and Negin 
corresponded to type III and on cultivar old Milad to type II. Attack rate (a) of predatory bug on cultivar old Milad was 0.069 
h-1. Moreover, attack coefficient (b) of this predator on female mites fed on the Puia and Negin cultivars were 0.039 and 
0.366 h, respectively. Predators handling time (Th) to pray on three host plant cultivars were calculated 0.016, 0.972 and 
1.085, respectively. Therefore, it seems that the O. albidipennis handling time to female strawberry mite on semi-resistant 
cultivar Puia, with the highest trichome density on the leaf surface, was higher. This information could explain the tritrophic 
interactions between plants-pray- predator and could be used to develop strawberry spider mite integrated control strategies 
in the greenhouse.  
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ſŹźŝƾ�żưƷ�źŧřƿŤƀƾ�ƶŤƃ�řźƃ�Źŵ�ƶŞƴě�ŵźĪƬưƗ�źŝ�ƶģŹƺƯƿƶƗŹżƯ�Ǝ�řƽ 
��

Ư�řŹƺŞƇǀŶưŰƯ�řŻźƽŞŤŬƯ��ƾ�ƀůǀƴƾƀů��ǀƣŵŚƇ�Ʋƾ�źĩ�ŵřƺū�ƹƿưƾ 
ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽſƹŵźƟ�ƵŚĮƄƳřŵ��ƾ�ř��ŶƸƄƯƿƱřź��

��
żưƷƿŤƀƾ�ƶŤƃ���ƂƷŚĩ�ƶŝ�źŬƴƯ�Ţſř�ƲĪưƯ�ƶģŹƺƯƿřżƟř�Śƿĭ�ŵźĪƬưƗ�Ƃǀŵƺƃ�ƵŚ��řƿżƷ�ƶŝ�źƯř�ƲƿŞƀƳ�ƶƴƾ�ĭ�Żř�ƪƇŚů�šŹŚƀųǀƵŚ�Źřƺųƽ�ŞƀƳ�ŵƺſ�ƪŝŚƤƯ�Źŵ�ƶŤƃƾ�

Śſ�Źƺƌů�Żř�ƶģŹƺƯ�ŢƘƳŚưƯ�Żř�ƪƇŚůƿĭ�źǀ�ƱřŹřƺŴƷŚ�ƛǀƶŤƃ�ź��ƹ�ĮŤƀŝ�Ʊō�ƶŝ�ƶŤƀŝřƹ�šŹŚƀųƾ�ŵŹřŵ��ſŹźŝ�ŹƺƔƴƯ�ƶŝƾ�żưƷ�źŧřƿ�Ťºƀƾ����ƶºŞƴě�ƶŤºƃAphis gossypii 

Glover�ƶģŹƺƯ�ƹ�Lasius brunneus Latreille�ŶƴƯŵƺſ�Źŵƽ�ĭǀƩŚſ�Źŵ��ƶŞƴě�ƵŚ�æèîè�ƶƗŹżƯ�ƶƘƫŚƐƯ�řƽ�ƹŹ�ƶģŹƺƯ�Źƺƌů�ƭŶƗ�ƹ�Źƺƌů�Śŝƽ�ĭǀř�Źŵ�ƶŞƴě�ƵŚƿ�ƵŚĮŤƀ
ƤŰţǀţŚƤƾ�Ŷƃ�ƭŚŬƳř�ƱŚŤƀƬĭ�ƱŚŤſř�ƶŞƴě���ƱƺƯŻō�ƩƺƏ�Źŵ�ƵŚƯ�ƶſ��ƷƺŞƳř�ƶŤƠƷ�źƷƾ�ƘưūǀŢ�ŚƷƽ��ħŻƹŶƄƠĩ��ƶģŹƺƯ�ƹ�ƶŤƃì�ƶƐƤƳ�řƽ�Coccinella septempunctata 

(Linnaeus) ���ƶŞƴě�ƵŻƺƛ�ƭźĩ�ƹHelicoverpa armigera (Hubner)Śě�Źŵ�ƹ��ƿĭ�ŵźĪƬưƗ�ƱŚǀƵŻřŶƳř�ƶŞƴě�ƵŚ�ĭǀźƽ�ŵźĭƿŶ��żŬţƿƬŰţ�ƹ�ƶǀ�ƷƺºŞƳř�ƪƾ�Ƙưū�ºǀŢ��ŚºƷƽ�
ĭ�ŵźĪƬưƗ�ƹ�šřźƄůǀţźţ�ƶŝ�ƵŚǀƱƺƯŻō�Śŝ�Ŝ�ŚƷƽ�one-way repeated measure ANOVA��ƹnon-pair t-student���Ŷºƃ�ƭŚºŬƳř�ƶģŹƺƯ�Źƺƌů�ƭŶƗ�ƹ�Źƺƌů�Źŵ��

ŚŤƳƿ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŪƶģŹƺƯ�Źƺƌů řżƟř�ŦƗŚŝƿƴƘƯ�Ƃƾ�Źřŵƽ�Ƙưū�Źŵǀ�Ŷƃ��ƶŤƃ�Ţ�åæ�å ��P� çé�ìF1,65 = ��ħŻƹŶƄƠĩ�Źƺƌů�Żř�ŢƘƳŚưƯ�Śŝ�ƶģŹƺƯ�ŚƯř��ì�ƶƐƤƳ�řƽ��ƭźĩ�ƹ
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Evaluation of the effect of ant-aphid mutualism on cotton plant yield in the field condition  
 
Mirzamohamadi, S., M. Hosseini, H. Sadeghi and J. Karimi 
Department of Plant Protection, College of Agriculture, Ferdowsi University of Mashhad, Iran 
 

Ant-aphid mutualism may increase or decrease plant yield� This depends on the relative cost of damage by ant-tended 
aphids versus the relative benefit of ant suppression of other (non-aphid) herbivores and associated yield losses. To evaluate 
the effect of mutualism between cotton aphid Aphis gossypii Glover and Lasius brunneus Latreille on productivity of cotton 
plant, a field experiment with the presence or absence of ants was conducted in cotton research center of Golestan province in 
2014. During the test (three months), the numbers of cotton aphid and visiting ants, Coccinella septempunctata (Linnaeus) 
and Helicoverpa armigera (Hubner) on each plant were weekly counted and the yield of cotton plants was finally measured. 
Statistical analyses for abundance of insects and yield of plant were performed using one-way repeated measure ANOVA and 
non-pair t-student�in the presence or absence of ants, respectively� Our results indicated that ant presence resulted significant 
increased in abundance of cotton aphid (F 1, 65 = 7.24, P < 0.01), whereas ant with suppression in presence of C. 
septempunctata and�H. armigera significantly reduced the abundance of them (F 1,65 = 3.61 ,P < 0.01) and (F 1,65 = 2.90 ,P < 
0.01). Despite increase in abundance of cotton aphid, cotton yield significantly enhanced in the presence of ants (t1,44 = 5.51 
,P < 0.01). This finding could be caused by the effect of ant presence in reduction of H. armigera abundance and associated 
yield losses on cotton plant. In general, the results of current study showed that indirect benefit of ant-aphid mutualism 
influence cotton plants by the suppression of H. armigera damage. Since this pest causes serious damage on cotton plant, 
attention to the increasing role of ant predation is economically useful. 
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ŹŚƧřƾƿ�ƶŤƃ�ƶƄě��ŹřƺųAphidoletes aphidimyza ƠƬţ�Źŵ��ǀŻřŹŚě�ŹƺŞƳŻ�Śŝ�ƢƿŗƺŤǀ�ŶAphidius colemani�řźŝƽ���ƩźºŤƴƧ
ƫŚū�ƶŤƃǀ��żAphis gossypii��ƶƳŚŴƬĭ�Źŵ�ŚƷƽ�ųǀŹŚŬţ�ŹŚƽ 
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A study on the efficiency of Aphidoletes aphidimyza and Aphidius colemani for controlling Aphis 
gossypii on commercial grenhouse cucumber 
 
Malkeshi, S� H�, S� Shahrokhi and H. Nori 
Iranian Research Institute of Plant Protection, Agricultural Research Education and Extension Organization, Tehran, Iran, 
malkeshi@iripp.ir 
 

Aphids are one of the most important pests causing damage to greenhouse vegetable crops. In this study, the efficiency of 
the aphidmidge, Aphidoletes aphidimyza and the aphid parasitoid, Aphidius colemani was investigated on biocontrol of 
cotton aphid, Aphis gossypii on greenhouses cucumber. Pupal stages of A. aphidimyza and A. colemani were released on and 
greenhouse cucumber in Pishva (9000 m2) and Jvadabad (4000 m2), Varamin, in 2010 and 2011. Therefore, natural enemies 
were released at four times 10, 11, 12, and 17 weeks after transplanting cucumber seedlings. Release rates of the midge and 
the parasitoid were 1.2 and 1.7 /m2 in Pishva and 0.75 and 2.5 /m2 in Jvadabad greenhouses, respectively. Sampling of the 
aphid and natural enemy populations was carried out before and every seven days after releasing. The midgePredator was 
established in aphid colonies and controlled the pest. In the course of experiments up to five predator larvae were counted in 
each aphid colony. Smilarly, parasitism percentage also reached about 80% and 90% with increasing parasitoid population in 
the second generation in 2010 and 2011, respectively. In 2010 and 2011 years the average number of aphids in greenhous 
Pishva  on each plant before and after the release was 63.3  and 8.35 Aphid /plant, respectively. Results revealed that the 
released natural enemies reduced the aphid population significantly in greenhouses (P<0.001). 
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Ŷƃ�Ƶŵřŵ�ŢŞƀƳ�źĭŹŚĪƃ�ƶƳƺĭ�ƹ�ƵŻřŶƳř�Źŵ�šƹŚƠţ��ƶŤƃ��ƴĤưƷǀƮĩřźţ�Ʋ�ŚƷƽ�ǇŚŝƽ�řżƟř�ŜūƺƯ�ƶŤƃƿŚƤŝ�Ƃƽ�ƱƹŹŵ�ŹŚĪƃ���Ŷºƃ�ƶŤºſŹ���ŚºŤƳƿ����Ʈĩřźºţ�źºŧř�źºƋŚů�ƂƷƹĦºě�Ū�
�ƶŤſŹ�ũŹŚųŹŚĪƃ�ſ�ƶŤƃǀǈƣŚŝ�ƵŚ��źĭŹŚĪƃ�šŶƃ�ƂƷŚĩ�Źŵƽ�ƱƹŹŵ�ƶŤſŹ�řƽ�ŝ�řŹǀ�ƲC. carnea��ƹH. variegata�Śţǀƿŵźĩ�Ŷ���

 
The assessment of intraguild predation intensity between Chrysoperla carnea and Hippodamia 
variegata on various densities of the black bean aphid 
 
Zarei, M.1, H. Madadi1 and A. A. Zamani2 
1.Department of Plant Protection, Bu- Ali Sina University, Hamedan, zarei.ma68@gmail.com 2.Department of Plant 
Protection, College of Agriculture, Razi University, Kermanshah 
 

Intraguild predation (IGP) occurs when two predator species compete for the shared prey and one of them feeds upon its 
competitor. The occurrence of this phenomenon among aphidophagous species can seriously threaten the efficiency of 
biological control. Several factors including exteraguild prey density (target pest) affect the intensity of the phenomenon. In 
this research, the effect of various densities (0,50, 150 and 400) of the black bean aphid, Aphis fabae Scopoli, as exteraguild 
prey, on intensity of intraguild predation were evaluated. The selected treatments, respectively were the 2nd and 3rd larvae of 
the green lacewing, Chrysoperla carnea Stephen, of the 3rd, 4th larvae and females of Hippodamia variegata Goeze in the 
presence of density of the black bean aphid above. The experiments were carried out on the two-dimensional (simple boxes) 
and microcosm (semi-natural) set-ups. The colonies were kept and experiments were carried on under the laboratory 
conditions (25±1°C, 60±10% R.H. and a photoperiod of 16L: 8D h). Each treatment was replicated ten times. After 24 hours, 
the number of killed aphids were recorded at each predators combinations. In the both simple and microcosm scales, the IGP 
was highest in the absence of the extraguild prey and in the combination of the 3rd larvae of C. carnea and 3rd larvae of H. 
variegata (80 and 50% of all iterations, respectively). Higher density of extraguild prey reduced IGP intensity and the lowest 
intensity was recorded at density of 400 black bean aphids at both set-ups(10% of all iterations) . The results showed that in 
the absences of extraguild prey, the IGP is asymmetrical and its outcome in favor of C. carnea except in combinations 
including second instar lacewing larvae plus 4th instar and females of H. variegata. Asymmetry was reduced in the presence 
of aphid. The differences in the obtained results could be attributed to the presence of black bean aphid, size difference and 
predator species. Higher aphid densities increased intraguild prey survival too. The results of this study, confirmed the effect 
of extraguild prey density in reducing intensity of IGP between C. carnea and H. variegata. 
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ſŹźŝƾ�ŝǀĥƺƫƺƽ�ŶƯ�ƹƿźƿŶưŰƯ�ƪĭ�ŹřƺŴŝƺģ�Ĩſƺſ�Ţƽ�ƱŚƯźĩ�ƱŚŤſř�Źŵ��
��

ŵŚƷƽ�ŶƷŻƽÎƳ�ƢƤŰƯ�źƠƘū��ǀŹƺŝŚƄƽÏ�ƹ�ƷřźŝřǀƷřźŝř�ƮǀưƾÏ��
Î��ƤŰţ�żĩźƯǀŻŹƹŚƄĩ�šŚƤƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ���ƱŚƯźĩ�ƱŚŤſřÏ��ƤŰţ�ƶƀſƺƯǀĭ�šŚƤǀƵŚ�Īƃżěƾ�ŹƺƄĩ��
��

ŶưŰƯ�ƪĭ�ŢƄƧ�ƱƹżƟřŻƹŹ�ƶƘſƺţƽ��Rosa damascena Mill.��ƹ�ƶŝ�ŹƺƄĩ�ƞƬŤŴƯ�ƢƏŚƴƯ�ŹŵƿŹŚĭŻŚſ�ƱƺƷźƯ�ƱŚƯźĩ�ƱŚŤſř�Źŵ�ƵĦƽŹŚŝŵźŝ��ƽƮĩ���żƷƿƶƴ��ƹ�Ʊŵƺŝ
Źƹōŵƺſƽ�ĮưƄģǀƯ�Ʊō�źƾ�ŶƃŚŝ��ųźŝ�ƁźŤƀĭ�ƩŚŞƳŵ�ƶŝƾ�śƺģ�šŚƟō�Żř��Ĩſƺſ�ŚƇƺƈų�ŹřƺųAgrilus�ƵŵřƺƳŚų�Żř�Buprestidae�ưƷř�ƹǀƳŚĭŹř�ŢǀĨ�ř�Ʊŵƺŝƿ�ƩƺƈŰƯ�Ʋ

ř��šřŹŵŚƇ�ƑŚŰƫ�ŻřƿƤŰţ�ƲǀƘţ�ŢƸū�Ƣǀǀŝ�Ʋǀĥƺƫƺƽ�ŶƯ�ƵƺŰƳ�ƹƿźƿř�ŢƿƶƫǇ�ƶƤƐƴƯ�Źŵ�ŢƟō�Ʋ�Ŷƃ�řźūř�ƩŚſ�ƶſ�šŶƯ�ƶŝ�ƱŚƯźĩ�ƱŚŤſř�ŹřŻ��řƿśƺģ�ŢƟō�Ʋ��ƵƺŰƳ�ŢƬƗ�ƶŝ�Źřƺų
ŸƜţƿžĪƗ�ƹ�ŚƷƹŹǇ�ƶ�ĭ�ƪưƘƫřǀř�ŦƗŚŝ��ƵŚƿƹŹ�Źŵ�ƩŚĭ�ŵŚŬƽ�ƶƣŚſ�ŚƷƽ�ŶưŰƯ�ƪĭƽ�Ưƾ�ƺƃŵ��řƿƩŚĭ�Ʋ�ř�šŹŚƀų�ħǈƯ�ƱřƺƴƗ�ƶŝ�ŚƷƿŶƃ�śŚŴŤƳř�ŢƟō�Ʋ��ſŹźŝ�ŢƸūƾ�ŚƷƽ�
ŝǀĥƺƫƺƿŵřŶƘţ�Ĩƽ�ƶųŚƃ�Żř�žƠƣ�Źŵ�ŚƷ�ŚƷƽ�řźƃ�Źŵ�ƁŹƹźěƿŚƯŻō�ƎƿƷŚĮƄƾ�ƶĮƳ�Źřŵƽ�ŶƳŶƃ��ŞƏ�ŹŵǀƳ�ŢƘǀŵřŶƘţ�żƽ�ƶţƺŝ�Żř�ŚƷƽ�Źƺţ�Śŝ�Ƶŵƺƫōƽ�ƳŚƃƺěǀ�ŹƺƸƓ�ƱŚƯŻ�Śţ�ŶƳŶƃ�ƵŶ

ŸƜţ�ƵƺŰƳ�ƹ�ƪƯŚĩ�šřźƄůƿƱō�ƶ�Ƙţ�ŚƷǀǀ�Ʋŵƺƃ��ŶƯ�ŢƸūƿźƿŚƯŻō�ŭźƏ�ŢƟō�ŢƿƄƾ�ħƺƬŝ�ŜƫŚƣŹŵ�ŚƷƽ�ƟŵŚƈţ�ƪƯŚĩƾ�ŚƷŹƹŵ�Śŝƽ�ŝōǀŹŚƽ�ÎÑ��ƹÏÕ�Ŷƃ�ƶŤƟźĭ�źƔƳ�Źŵ�ŻƹŹ��
ħƺƬŝ�ŵřŶƘţ��ŚƷÑ�ŚƯŻō�šźĩ�źƷ�ŢůŚƀƯ�ƹƿƄƾ�ÒÍ�ŵƺŝ�źŤƯ��řŶŤŝř�Źŵƽ�ƶţƺŝ�ƁŹŚưƃ�ƲưƋ�ƪƈƟ�ŚƷƽ�řŹřŵƽ�ţ�źƷ�Źŵ�ƩŚĭ�ƪĩ�ŵřŶƘţ��ħƺƬŝ�źƷ�Źŵ�ƩŚĭǀ�Ŷºƃ�ƁŹŚưƃ�ŹŚư��
ųō�Źŵ�žĜſƳ�ƪƈƟ�źǀƩŚĭ�ŵřŶƘţ�ż�ƶţƺŝ�ŵřŶƘţ�ƹ�ŚƷ�ŚƷƽ�ţ�Źŵ�ƵŵƺƫōǀŚƷŹŚưƽ�ŹřżƟř�ƭźƳ�Śŝ�ƹ�ƁŹŚưƃ�ƞƬŤŴƯ�SPSS(V.17)�żŬţƿŹŚƯō�ƶƽ�Ŷƃ�ƭŚŬƳř��Śě�Źŵƿ�Źŵ�ƭƹŵ�ƩŚſ�ƱŚÐ�

ř�ħƺƬŝƿŚƯŻō�Ʋƿƶţƺŝ�ƪƯŚĩ�ŽźƷ�Ƃ�Ư�ƹ�Ŷƃ�řźūř�ŚƷǀĭŵƺƫō�Ʊřżƾ�ħƺƬŝ�Źŵ�ŚƷƽ�ŽźƷ�Ƙţ�ƭƺſ�ƩŚſ�Źŵ�ƵŶƃǀǀŶƃ�Ʋ��ŚŤƳƿř�ŪƿſŹźŝ�Ʋƾ�ŝō�Źƹŵ�Źŵ�ƶƧ�ŵřŵ�ƱŚƄƳǀŹŚƽ�ÎÑ��ƵŻƹŹ
źŤưĩƿŶū�ƩŚĭ�ŵřŶƘţ�ƲƿƹŹ�źŝ�Ŷƽ�ƶƣŚſ�ŚƷƽ�ĪƄţ�ƪĭǀƯ�ƪƾ�ŵƺƃ���ŽźƷř�ŜŞſ�ƶƳŚŤƀƯŻƿƴƘƯ�šƹŚƠţ�ŵŚŬƾ�Źřŵƽ�ŝǀħƺƬŝ�Ʋ�ŚƷƽ�ŽźƷ�ŽźƷ�ħƺƬŝ�Śŝ�ƵŶƃ�ř�Źŵ�ƵŶƄƳƿ�Źƹŵ�ƹŵ�Ʋ

ŝōǀŹŚƽ�ƩŚĭ�ŶƇŹŵ�ƑŚŰƫ�Żř�ŚƷƽ�Ŷūƿ�Ŷƃ�Ŷ(df=3, Ms= 126.281, sig=0.0)��ţǀŝō�ŹŚưǀŹŚƽ�ÎÑ�Ư�ƶŝ�ƵŻƹŹǀ�Ʊřż2.590± 0.113�ƢƟƺƯ�ŶƇŹŵ�źţƿţ�ƲǀƂƷŚĩ�Źŵ�ŹŚư�
ĭŵƺƫōƾ�ř�ƶŝ�ƶţƺŝƿŵƺŝ�ŢƟō�Ʋ��Ż�šŚƘƫŚƐƯƿŢƀ�ſŚƴƃƾ�Ƴǀř�ƪƯŚĩ�šřźƄů�ƶĩ�ŵƺưƳ�ƆŴƄƯ�żƿřƹř�Żř�ŢƟō�Ʋƿŵřŵźų�ƪ�ŝ�ƵŚƯ�ƶŹŶţƿŞƏ�Źŵ�ŪǀŸƜţ�ƲưƋ�ƹ�ƵŶƃ�źƷŚƓ�ŢƘ�ºƿ�Żř�ƶ
ƪĭ�ŚƷƽ�ŶưŰƯƽ�ƞƬƗ�īźŝ�ƹ�ŚƷƽ��ŚƇƺƈų�ŚƷŹřżƬĭ�ŹŚƴĩ�ŻźƷHyoscyamus sp.��ƹ Centaurea sp.�ƮŴţ�ƶŝ�ƭřŶƣř�Źƿżƽ�ƹŹƽ���ŶºưŰƯ�ƪºĭ�ƶƣŚſƽ���Źŵ�ŚºƇƺƈŴƯ
ůřƺƳƾ�ŞƄųƾ�Ư�ƵŶƃƾ�ŚưƳƿŶƴ���Ż�ƶŝ�řŹ�ŵƺų�ƮŴţ�Żř�ũƹźų�Żř�žě�ŚƷƹŹǇƿůŚƳ�ƹ�Ţſƺě�źǀŞƯŚĩ�ƶǀƳŚſŹ�ƭƺǀř�Żř�ƹ�ƵŶƿůŚƳ�ƲǀŸƜţ�ƶƿƯ�ƶƾ�ŶƴƴƧ��ƱŚŤƀƯŻ�ƳřŹŸĭƾ�ř�ºƿ��ºŝ�ŢºƟō�Ʋ�ƶ

šŹƺƇ�ƩŚĭ�ƱƹŹŵ�ƹŹǇ�Ƙţ�ŚƷǀǀŶƃ�Ʋ���
 
Study on biology and management of rose stem girdler in Kerman province 
 
Zohdi, H.1, J. Mojaghegh2 and E. Ebrahimi2 

1.Plant Protection Research Department, Kerman Agricultural and Natural Resources Research Center, 2.Iranian Research 
Institute of Plant Protections 
 

Increasing culture of damask rose, (Rosa damascena Mill., in different regions of the country, particularly in Kerman 
province is because, this plants are low demand, profitability and compatible. Agrilus sp has outbreak in recently years. 
Biology and management this pest was studied in this research. Some of infected branches were transferred to the laboratory 
to determined larval stages that located in the galles. Number of branches were kept in breeding cages under laboratory 
conditions for determined time of appearance of adult insects. For management this pest, the experiments were done in a 
randomized block design with two treatments (irrigation period 14 and 28 days) and in four blocks. At the end of the season, 
the number of galls and the number of infected plants was counting in different treatments. Statistical analysis was done by 
software SPSS (V.17). At the end of the second year, the pruning plant was done in 3 blocks. Contamination was detected in 
this block in the third year. Result showed that irrigation period (14 days) and pruning plant was effect in control of this pest. 
It also revealed complete pruning in winter irrigation 14 days had the lowest percentage of infected plants. Biological studies 
also identified that the adults of this pest in early June in nature, gradually emerged and feed from the flowers and weeds. 
Spawning was done on stem rose. After hatching, the larvae move under the bark and cambium area and feeding of this 
region. Overwintering of this pest was detected as larvae in the galls. 
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ſ�ƂƴĩřƹǀƟźǀŚƷŶƽ�ƶŤƃ�ĩ�ƶŝ�ŢŞƀƳ�ŹřƺųǀƠǀƮŴţ�ƪŰƯ�Ţ�Źƿżƽ��
��
ƬƗǀƯř�ŚƋźǀźƽ�ƯŚūƾÎƀů��ǀƣŵŚƇ�ƲƾÎƀƳřźƟ��ǀĭ�žǀšźŞƬÏƀŰƯǈƛ��ǀũƹźƯ�ƲÎ�ƹ�Ƶŵƺſō�ŶưůřÐ��
Î��řƿſƹŵźƟ�ƵŚĮƄƳřŵ�ŶƸƄƯ��Ʊřźƾ�ŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ŶƸƄƯƽƵƹźĭ���ĭǀƵŚ�Īƃżěƾ��alirezaamirijami@gmail.com�Ï��ţŚƳ��ƱŚŤƀƬĮƳřǀţŚƳ�ƵŚĮƄƳřŵ��ƭŚƸĮƴǀ���ƭŚºƸĮƴ

ŞƏ�ƭƺƬƗ�ƵŶĪƄƳřŵǀƘƾ��Ð��řƿſƹŵźƟ�ƵŚĮƄƳřŵ�ŶƸƄƯ��Ʊřźƾ�ƃ�Ƶƹźĭ��ƭƺƬƗ�ƵŶĪƄƳřŵ��ŶƸƄƯǀưƾ��
��

ƮŴţ�ƪŰƯ�śŚŴŤƳř�Źƿżƽ�ƶŤƃ�šřźƄů�Ǝſƺţ�ƫŶŝ�Źřƺųǀźŝ�ƪ�ƮƷ�Ƃƴĩ�ŚƷƽ�ŝǀĭ�ƲǀƵŚ�ƶŤƃ�ŞƏ�ƲưƃŵǀƘƾ�ōźƟƿě�ŶƴǀĤǀƵŶ�řƽ�Ưƾ�ŶƃŚŝ��ưƈţǀƮ��ƵŵŚƯ�ŚƷƽ�ƮŴţ��ƶƐŝřŹ�Źŵ�ŹřŸĭ
ƮŴţ�ƪŰƯ�śŚŴŤƳř�Śŝ�Źƿżƽ�ţřźƄů�Śŝ�ƶƐŝřŹ�Źŵƾ�Ʊō�ũŚŤƳ�ƶĩ�ŚƳřƺţ�ŚƷƾƿ�ŚŬŝŚūƾƿ�źţŵƹŶŰƯƽ�ƶŤƃ�šřźƄů�ŜƬƛř�ŶƴƳŚƯ�ŶƳŹřŵ�ưƷř�Żř��Źřƺųǀŝ�ŢǀźŤƄƽ���ºƯ�ŹřŵŹƺºųźŝƾ��ŶºƃŚŝ��
ƮŴţ�ƪŰƯ�śŚŴŤƳř�Źƿżƽ�ſ�ƎſƺţǀƟźǀŚƷŶƽ�ƶŤƃ�Ŷƴģ�Ǝſƺţ�ŹřƺųƿƗ�ƲŶƯ�ƪƯŚƿźƿřŶƷ�ƹ�ŢƿƯ�Ţƾ�ŵƺƃ��ƹŹ�źƋŚů�ƶƘƫŚƐƯ�Źŵƽ�Ƃƴĩřƹ�ŚƷƽ�ƮŴţ�Ź�ºƿżƽ���ºſ�ƶºƳƺĭ�ƹŵǀƟźǀ�Ŷ

ƶŤƃ�Ƭě�Źřƺųƾ��ĥŚƟ(Eupeodes luniger Meigen)�ƹDe Geer �Episyrphus balteatus�ĩźţ�ƶŝ�ŢŞƀƳǀƶŤƃ�šŚŞ�ĭǀƯ�ƵŚǀřƺŤŰƯ�Śŝ�ƱŚŝżƽ�ƀĩƺţǀ�Ʋ�ſǀƴǀźĮƿƲ��
ƣŹ�ƶƳƺĭ�Źƺƌů�ƹ�šƹŚƠŤƯǀƱƹŹŵ�Ŝ�ƶŤſŹ�řƽ��ŝ�ƹ�ƱƹŹŵ�ŢŝŚƣŹǀƶƳƺĭ�Ʋ�řƽ��Ŷƃ�żĩźưţ����ſǀƴǀźĮƿƶƳƺưƳ�Źŵ�Ʋ�ŚƷƽ�ĭǀƶŤƃ�ƹ�ƵŚ�ŚƷƽ��ƱŶŝ�ƪĩ���ƁŹƹźěƿƹŹ�ƶŤƟŚƽ�ƯǀƱŚŝż�ŚƷƽ�

ĭǀƷŚƾ��ƶƏƺŝźƯ�ſ�ƩŵźųǀřżƬĩ�ƹ�ƵŚ��ƟřźĭƺţŚƯƹźĩ�ƁƹŹ�ƶŝƾ�ŚƯƿōŹŚĩ�Śŝ�Ɩƾƿ�Ƙţ�ǇŚŝǀǀŵźĭ�ŹřŶƤƯ�ƲƿŶ��Ƃƴĩřƹ�ŚƷƽ�ƮŴţ�ƱŚŰūŹ�Źƿżƽ�ſǀƟźǀřźƃ�Źŵ�ŚƷŶƿŚƯŻō�ƎƿƷŚĮƄƾ�ƹźŝƽ�
ƵŵŚƯ�ŚƷƽ�ƮƷ�Ŷƃ�ƭŚŬƳř�Ʋſ���ƮŴţ�Ƃƴĩřƹ�Źƿżƽ�E. luniger�ƴƘƯ�šŹƺƇ�ƶŝƾ�Źřŵƽ�ŝ�ƶſƹǀƣŹ�Źƺƌů�ƶƬǀŜ�ŚƷƽ�ƱƹŹŵ�ƶŤſŹ�řƽ�ƴĤưƷ�ƹǀ�ƺºŤŰƯ�Ʋƽ��ºſǀƴǀźĮƿƴƾ�ĭǀ��ƱŚºƷŚ
ƯǀŧŎţ�ŢŰţ��ƱŚŝżǀŢƟźĭ�Źřźƣ�ź �ƶƴƯřŵ�Ŷƴģ�ƱƺƯŻō�ŽŚſřźŝ�řƽ�ƴƘƯ�ŮƐſ�Źŵ�ƲĪƳřŵƾ�Źřŵƽ�Ò�ŶƇŹŵ���ƴĤưƷǀƵŵŚƯ�Ʋ�ŚƷƽ�E. balteatus�ƶŤƃ�ŚƷƽ�ƺŤŰƯ�Śŝƽ�ſǀƴǀźĮƿ�Ʋ
ŚěǀƿƲ�řźŝ�řŹ�źţƽ�ƮŴţ�Źƿżƽ�ūźţǀŝ�ŶƇŹŵ�ƹ�ŮǀźŤƄƽ�ƮŴţ�Żř�ŚƷƽ�ƹŹ�řŹ�ŵƺųƽ�řƿƯ�ƲǀƱŚŝż�Ư�Źřźƣ�ŚƷƾ��ŶƳŵřŵ��ƱƺƯŻō�ŽŚſřźŝt�ƵŶƃ�ŢƠū���ƿƶŤƟŚ�ŚƷƽ�řƿ�ƹ�ƮƸƟ�ƶŝ�ƂƷƹĦě�Ʋ

ƱƺƳŚƣ�ƪƯřƺƗ�źŤƸŝ�ŢųŚƴƃ�Ƃƴĩřƹ�Śŝ�ƶƐŝřŹ�Źŵ�ŹřŸĭ�ŚƷƽ�ƮŴţ�Źƿżƽ�ŚƷźĭŹŚĪƃƽ�ƶŤƃ�Ư�Ĩưĩ�Źřƺųƾ�Ŷƴĩ���
 
Responses of aphidophagous syrphids toward oviposition site quality 
 
Amiri-Jami, A.1, H. Sadeghi1, F. Gilbert2, Gh. Moravvej1 and A. Asoodeh3 
1.Department of Plant Protection, Faculty of Agriculture, Ferdowsi University of Mashhad, Mashhad, Iran, 
alirezaamirijami@gmail.com 2.School of Life Sciences, Nottingham University, Nottingham NG7 2RD, U.K, 3.Department of 
Chemistry, Faculty of Science, Ferdowsi University of Mashhad, Mashhad, Iran 
 

The oviposition site selection by aphidophagous insects is complex because of tritrophic interactions among host plant, 
aphid and natural enemies. Decision making for oviposition by females regarding oviposition site is more important for the 
insects by limited dispersal ability, such as most aphidophagus insects. Several factors are known to affect the find suitable 
oviposition site by aphidophagous syrphids. In this study we focused on the oviposition responses of two generalist 
aphidophagous syrphids (Eupeodes luniger Meigen and Episyrphus balteatus De Geer) towards host plant-aphid 
combinations differing in sinigrin content and the presence of intra- and inter-specific competitors. Sinigrin was quantified by 
HPLC in both leaf samples and total aphid bodies reared on the given host plants (black mustard and canola). Oviposition 
responses were determined in the laboratory using females of known age.The oviposition response of E. luniger was 
influenced significantly by the presence of intraguild competitors and also by the sinigrin content of host plants (according to 
Duncan�s multiple range test at á = 0.05) . Likewise, the overall proportion of eggs laid by female E. balteatus was greater on 
aphids with relatively low levels of sinigrin (according to paired t-test). Our findings help in understanding the factors 
governing the oviposition responses of aphidophagous predators. 
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ƳřƹřźƟƾ�ŘŞĪſř�ŢěƺĩŹŚſƾ�ŚŤſƹŹ�ƶƤƐƴƯ�ƶſ�Źŵƾƿ�ĮƸĩ�ƱŚŤſźƸƃǀƺƬƿƶ ��
��

ƱřƺŴŤſŵ�ŶƯŚůæŚƴƯ���źƃƿƠƾ�ŵźƟæ��ƭŚƸƫř�ƳŚƸūƾ�ŵźƟæ��ƗŚưſřǀƪ�ƬƗǀƵŵřżæ�ƹ�ŵŚƷźƟ�ŹŶƠƇƽç��
æ��Ƶƹźĭ�ƵźƄů�ſŚƴƃƾ�Īƃżěƾ�ƹ�ƵŻŹŚŞƯ�Śŝ�ƬƣŚƳǀƲ���ƵŶĪƄƳřŵ��ŢƃřŶƸŝ�ƵŚĮƄƳřŵ�ƭƺƬƗ�Īƃżěƾ�Ŷƴūƽ��ŹƺěŚƃ�ŻřƺƷř���Jahanifard-e@ajums.ac.ir�ç�ŢƳƹŚƘƯ�ŤƃřŶƸŝƾ�
ƹ�żĩźƯ�ŢƃřŶƸŝ�ƱŚŤſř��ƱŚŤſŻƺų�ƵŚĮƄƳřŵ�ƭƺƬƗ�Īƃżěƾ�Ŷƴūƽ��ŹƺěŚƃ�ŻřƺƷř��
��

�ƩŚĭƿŝ�ĨǀŹŚưƽ�Ťſƺě�ƮƸƯƾ�Ŷƃ�ƁŹŚų�ŚŝƿƯ�Ŷƾ�ŚěŶƴŝ�Źƺƌů�Ʊō�ŢƬƗ�ƶĩ�ŶƃŚŝƾƿ�ƭŚƳ�ƶŝ�Sarcoptes sacbiei�Ư�ƱŚƀƳř�Ţſƺě�ƪųřŵ�Źŵƾ�ŶƃŚŝ��řƿŝ�ƲǀŹŚưƽ��Źŵ
ŝ�ƱŚƸū�ƶƹƿůřƺƳ�Źŵ�ƵĦƾ�Śƃ�Ʊō�śƺƏźƯ�ƹ�ƭźĭƿŢſř�Ɩ���ƱřƺƴƗ�ƶŝ�ƩŚĭƿŤƃřŶƸŝ�ƮƸƯ�ƪƌƘƯ�Ĩƾ�ƀŝ�ŹŵǀŹŚƽ�ř�ƍŚƤƳ�ŻřƿƳ�Ʊřźǀ�ºƯ�ŭźƐƯ�żƾ��ŶºƃŚŝ��ř�ºƿ���šŹƺºƇ�ƶºƘƫŚƐƯ�Ʋ

ƇƺţǀƠƾ��ƘƐƤƯƾ��ƩŚſ�ŹŚƸŝ�Źŵæèîé�ŢƟźĭ�ƭŚŬƳř��ŶŝƿƴƯ�ƲƶƯŚƴƄſźě�ŹƺƔ�ƵźƄů�ŽŚƴƃŹŚĩ�Ǝſƺţ�ŚƷ�ſŚƴƃƾ�ſŹźŝ�šŹƺƇ�ƶŝƾ��Śŝ�ƶŞůŚƈƯ�ƹ�ƶƳŚų�ƶŝ�ƶƳŚųæèî��Źŵ�ŹřƺƳŚų
è��ŚŤſƹŹƽ�ĮƸĩ�ƱŚŤſźƸƃ�ĨƷƺĩƹŵ�ƹ�ƩřŶƴĩ��ŚſŹƺĩǀƺƬƿưĪţ�ƶǀŵźĭ�ƪƿŶ��Ưǀĭŵƺƫō�Ʊřżƾ�ř�Źŵƿ�Ʋè���ŚŤſƹŹê�æè���ŵźĭ�ƶŞſŚŰƯƿŝ�ƶĩ�ŶǀźŤƄƿ�ºƃ�Ʋǀ�ŚŤºſƹŹ�Źŵ�Ʊō�ƕƺƽ�

Ư�ƶŝ�ŚſŹƺĩǀ�Ʊřżé�æë���ŵƺŝ��î�ëæ���ŝ�ƶĩ�ŶƳŶƃ�ǈŤŞƯ�ƩŚĭ�ƶŝ�ƱŚŤƀƯŻ�ƪƈƟ�Źŵ�ŵřźƟřǀźŤƄƿƯ�Ʋǀĭŵƺƫō�Ʊřżƾ��ƶƴţ�Źŵ�èè���Ŷƃ�ƵŶƷŚƄƯ��ŝ�Źŵǀŝ�Ʋǀĭŵƺƫō�ŶƇŹŵ�ƱřŹŚưƾ�
ţźŤŝ�ƱŚƳŻ�ƹ�ƱřŵźƯǀ��Ŝì�êê����ƹè�éé���ŵƺŝ��ƴĤưƷǀ�Ʋì�çé���ŝǀƴſ�Ƶƹźĭ�Źŵ�ƱřŹŚưƾ�èî�èå�ŶƴŤƃřŵ�Źřźƣ�ƩŚſ�ƈŰţ�ŮƐſǀ�šǈè�éé���řŶŤŝř�ŚƸƳōƾƿ�ŝŵƺ�ì�êê����ŵřźƟř

ŝ�ƶŝ�Ƶŵƺƫō�ŵźƟ�Śŝ�ŽŚưţ�źŧř�ŹŵǀŹŚưƽ��Źŵ�ƹ�ŶƳŶƃ�ǈŤŞƯí�çê����Ŷƃ�ƵŶƷŚƄƯ�ƩŚĭ�Źřŵ�ƶƳŚų�ƱŚƳŻ�Żř��ř�Źŵƿ�ƶƘƫŚƐƯ�Ʋí�çë���ŶƳŵƺŝ�ŽŚưţ�Źŵ�ƭřŵ�Śŝ�ƶƳřŻƹŹ�ŵŹřƺƯ��ŚŤƳƿř�Ūƿ�Ʋ
�ƶĩ�ŵřŵ�ƱŚƄƳ�ƶƘƫŚƐƯæ�ëî���řŹřŵ�ŵřźƟřƽ�ưƳ�ƵŵŚƠŤſř�ŹŚĩ�ŽŚŞƫ�Żř�ƩŚĭƾ�ŶƳŵźĩ���Źŵí�íí��ƯƺŤě�ŵŹřƺƽ��ƶƴƸĩƿŝ�ƶĩ�ƶƴƸĩ�ƁźƟ�Ś�ƶ�ƱřƺƴƗƿĭŵƺƫō�ƮƸƯ�ƖŞƴƯ�Ĩƾ��ƁŹřżĭ
ƶĮƳ�ƶƳŚų�Źŵ��Ţſř�ƵŶƃ�Źřŵƽ�Ưƾ�ŶƳŵźĩ��ƶĩ�Ţſř�źĩŷ�ƶŝ�ƭŻǇèç��řŹřŵ�ŵřźƟř�Żřƽ�ŝ�ƶŝ�ƩŚĭǀŹŚưƿŚƸƽ�ŵƿŝ�ƶƬưū�Żř�źĮǀŹŚưƽ�ŵƿƳ�ŢŝŚǀŶƳŵƺŝ�ǈŤŞƯ�ż��řƿƃźĮƳ�ƶƘƫŚƐƯ�Ʋƾ��Źŵ�řŹ

ƃ�Śŝ�ƍŚŞţŹřǀ�ƢƏŚƴƯ�ŮƐſ�Źŵ�ƩŚĭ�ƕƺŚŤſƹŹƾƿ�ĮƸĩ�ƱŚŤſźƸƃǀƺƬƿƫƺŘƀƯ�ƶŝ�ƶǀŤƃřŶƸŝ�Ʋƾ�Ưƾ�ƃ�ƶŝ�ƶūƺţ�Śŝ�Śţ�ŶƷŵǀǇŚŝ�ŚŤŞƀƳ�ƕƺƽ�řƿŝ�ƲǀŹŚưƽ �ƵŶƃ�Ɩƣřƹ�ŢƬƠƛ�ŵŹƺƯ�ƶĩ
řźŝƽ��ěǀĮƄǀźƽ�ŚưƳ�ƭřŶƣř�Ʊō�ƩźŤƴĩ�ƹƿŶƴ���
��

Frequency of Sarcoptes sacbiei in three villages of Kohgiloyeh County�� 
 
Dastkhan, H.1, M. Sharififard1, E. Jahanifard1, E. Alizadeh1 and F. Safdari2 
1.Department of Medical Entomology and Vector Control, School of Public Health, Ahvaz Jundishapur University of 
Medical Sciences, Ahvaz, Iran, Jahanifard-e@ajums.ac.ir 2.Health Center of Khuzestan Province, Ahvaz Jundishapur 
University of Medical Sciences, Ahvaz, Iran 
 

Scabies is an important skin disease with severe itching is due the presence of an arthropod called Sarcoptes sacbiei 
inside human skin. The disease is common in the world, especially in hot and humid regions. Scabies is also an important 
health problem in many parts of Iran. This descriptive cross-sectional study� was done in 2015. Therefore the questionnaire 
was completed by an entomologist in house to house method and interview with 139 households in three villages, Korsa, 
Kandal and Dokohak, of Kohgiloyeh County. The infection rate is calculated 13.5% in three villages that most prevalence of 
scabies was in Korsa village with 16.4%. In winter 61.9% of persons had scabies that most infection rate was observed in the 
trunk (33%).The infection rate in men and women were 55.7% and 44.3%, respectively. Also, 24.7% of person with scabies 
were in the age group of 30-39. Education level of 44.3% of them was elementary. The way of being illness in 55.7% was 
contact with patients. The infection rate of housewives was 25.8%.In this survey, daily contact with livestock was reported 
26.8%. The results of this study showed that 69.1% of scabies diseases were used work cloth. Old blanket or carpet that was 
important source of infection was used by 88.8% of illness. It should be noted that 32% of people with other diseases such as 
diabetes were also infected with scabies. This study showed new attitude to health authorities in related to scabies prevalence 
in the rural areas of Kohgiloyeh County for preventing and controlling disease in regard to relatively high prevalence of this 
neglected disease.  

��
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ƩŶººƯ�Żř�ƵŵŚƠŤººſř�ŚººƷƽ�ƛǀººƐųźƾ�řźººŝƽ�ººěǀŝ�Ƃǀººƴƾ�ƆųŚººƃ�ŵŹƹōźººŝ�ƹ�ƺººưƳ�ƹ�ŶººƃŹ�űźººƳ�ŚººƷƽ ŚººƯŵƾƿ�Ʋººſ� �
Nabis (Tropiconabis)capsiformi Geramer, 1838 (Hemiptera : Nabidae) 

��
ƀƳǀů�ƮǀŹŶƽæ��śŚŝŹř�ŽŚŞƗç�ƹ�źūŚƷ�ĩŚěǀŹŚƽç��

ƵźƄů�Ƶƹźĭ�ſŚƴƃƾƯǈſř�ŵřŻō�ƵŚĮƄƳřŵ��ƾ�ƱŚŤƀĩŚţ��ƱŚŤƀĩŚţ�Ŷůřƹ��řƿƱřź��
��

ŧŚţǀź ƹŹ�ŚƯŵƽ�ŶƃŹ�ƹ��Ʋſ�ƚƫŚŝŚƳ�ƪůřźƯ�ƺưƳ�źĭŹŚĪƃNabis capsiformis (Heteroptera : Nabidae)�ŚƯŵ�Ƃƃ�Źŵƽ��ŢŝŚŧÎÕ��ÏÏ� ÏÑ��ÏÕ��ÐÎ��ƹÐÐ ƶūŹŵ��
ƀƬſǀŞƀƳ�ŢŝƺƏŹ��Žƺƾ�êtëê�ŹƺƳ�ƵŹƹŵ�ƹ�ŶƇŹŵƽ�ÎÓ���Õ ŢƗŚſ ŚƴƃƹŹƾƿ��ŹŚţƿĪƾ�ƹŹ�ŶƃŹ�ĨƣŚţř�ƱƹŹŵƽ�ĮƳźƟ�ŵƺŴƳ�żŞſ�ƶŤƃƾ�ſŹźŝƾ�Ŷƃ��ŻŹřƿŝŚƾ��Śŝ�ŚƯŵ�źƷ�Źŵ�ŚƷ
ƠŤſřŚ�Żř�ƵŵÑÍ�ŢƟźĭ�šŹƺƇ�ŵźƟ��řźŝƽ�ƇƺţǀŚƷŚƯŵ�Źŵ�ƺưƳ�ƹ�ŶƃŹ�ŶƳƹŹ�ƞƽ Ƙţ��ƞƬŤŴƯǀǀŚě�ƶƳŚŤſō�ƲǀƿǇŚŝ�ƹ�Ʋƽ�ŚƯŵƽ��ŶƃŹ��ƹ�ŚƯŵ�ƹ�ƺưƳƽ�Ƹŝǀ�ŶƃŹ�ƶƴ��ƹ��Żř�ŹƺĩŸƯ�Ʋſ�ƺưƳ
Ö�ƛ�ƩŶƯǀƐųźƾ�Ɛų�ƩŶƯ�ƹŵ�ƹƾ�Ŷƃ�ƵŵŚƠŤſř��ƩŶƯ�ŚƷƽ�ſƹ�ƶŝ�ƵŵŚƠŤſř�ŵŹƺƯǀƆųŚƃ�ƶƬ�ŚƷƽ ŹŚƯōƽ�ƆųŚƃ�ŹŚƴĩ�Źŵ�ŚƷƽ�ŻƿŤƀƾ�ŻŹř�ŵŹƺƯƿŝŚƾ�ŶƴŤƟźĭ�Źřźƣ���ƭŚưţ�ŶƃŹ�ƱŚƯŻ

ĭŶƳŻ�ƪůřźƯƾ�ŚƯŵ�ƶƴƯřŵ�Źŵ�źĭŹŚĪƃ�Ʋſƾƿ�æí��Śţçí�ƀƬſ�ƶūŹŵǀřżƟř�Śŝ�ŽƺƿŚƯŵ�Źŵ�ƹ�ƂƷŚĩ�ŚƯŵ�Ƃƽ�èæ�ƀƬſ�ƶūŹŵǀřżƟř�ŽƺƿŚƯŵ�Źŵ�ƹ�Ƃƽ�èèƀƬſ�ƶūŹŵǀ�ŹŵŚƣ�Žƺ
ŵƺŞƳ�ŶƃŹ�ƶŝ���ƩƺƏřźŝ�ƺưƳƹ�ŶƃŹ�ƵŹƹŵƽ�ţźţ�ƶŝ�źĭŹŚĪƃ�Ʋſ�ƚƫŚŝŚƳ�ƪůřźƯǀřźŝ�Ŝƽ�ƴſ�ƕƺưŬƯ��ƮŴţǀĭŹƺě�Ʋƾ����ŚºƯŵ�Źŵ�ƪºƯŚĩ�ƵźºƄů�Śţ�ƮŴţ�ƹƽ�æí���ºƀƬſ�ƶºūŹŵǀ�Žƺ

�îé�æî��ëé�çíƹêí�éíŻƹŹ��ŚƯŵ�Źŵ��ƽ�çí�ƀƬſ�ƶūŹŵǀ�Žƺ�íè�ê���èé�æé�ƹæí�çåŻƹŹ��ŚƯŵ�ƹƽ�èæƀƬſ�ƶūŹŵǀ�Žƺ�èè�é��êê�æî��íí�çè�ŻƹŹ��Ƙţǀǀ�Ŷºƃ�Ʋ���ƶƳŚŤºſō�
ŚƯŵƾƿ�ŚěǀƿſźĭŹ�ƩŶƯ�Żř�ƵŵŚƠŤſř�Śŝ�ƺưƳƹ�ŶƃŹ�ƲǀƐų�Ʊƺƾ��ƁƹŹ�ƹ�ƵŵŚſIkemoto-Takai�ţźţ�ƶŝǀřźŝ�Ŝƽ�ƴſ�ƕƺưŬƯ��ƮŴţǀĭŹƺě�Ʋƾ���ƪºƯŚĩ�ƵźƄů�Śţ�ƮŴţƹ�îæ�æê��
îì�ì�ƹéç�ææ����ìé�æé��êê�æå�ƹåì�æç��ƀƬſ�ƶūŹŵǀţŹřźů�ŢŝŚŧ�ƹ�Žƺƾ�ţźţ�ƶŝǀ�Ŝ�êéæ�ëî��åæ�çéç�ƹçê�èéå����èé�íæ��ç�ççëƹèæè��Ź�Żƹ�Ŷƃ�ŵŹƹōźŝ�ƶūŹŵ��ŝŻřǀ�Ʋ
ƩŶƯ�ŚƷƽ�ƛǀƐųźƾ�ſŹźŝ�ŵŹƺƯƾ�ƩŶƯ�ŚƷƽ�Lamb���Hilbert & Logan��Logan-6� Stinner�ƹLactin�ŚƳřƺţƾƿ�Ƶŵřŵ�Źŵ�ƁŻřźŝ���ºƫƹ�ŶƴŤºƃřŵ�řŹ�ŚƷƾ���ƩŶºƯLamb�
řŹřŵƽ�ŝǀźŤƄƿ�ŹřŶƤƯ�ƲR2

adj�źŤưĩƿ�ŹřŶƤƯ�ƲAIC��BIC��RSS��ƹ AICCŵƺŝ��řƿŚƯŵ�ƩŶƯ�Ʋƽ�ŤěřǀŚƯŵ�ƹ�Ʈưƽ�řźŝ�řŹ�ƵŶƴƄĩ�źŨĩřŶůƽ��ƮŴţ�èéƹèì��řźŝƽ�ƴſ�ƕƺưŬƯǀ�Ʋ
ĭŹƺěƾ��èåƹìê�èì��řźŝ�ƹƽ��ƪƯŚĩ�ƵźƄů�Śţ�ƮŴţ�èæƹèê��ƀƬſ�ƶūŹŵǀưŴţ�řŹ�ŽƺǀŵŻ�Ʋ�� 
��

Using non-linear models to predict the developmental rate and temperature characteristics of 
Nabis capsiformis (Heteroptera: Nabidae) 
 

Heydari, N.1, A. Arbab2 and H. Pakyari3 
Department of Entomology, Takestan Branch, Islamic Azad University, Takestan, Iran 
 

The effect of temperature on the N. capsiformis preimaginal development were studied at six constant temperatures (18, 
22, 24, 28, 31 and 33 ˚C), relative humidity 65±5% and photoperiod of 16L:8D h on Acyrthosiphon pysum (Harris) in growth 
chamber. Assessments were conducted at each temperature whit 40 specimens. Two linear and nine nonlinear models used to 
model preimaginal development were tested to describe the relationship between temperature and developmental rate. The 
development times of all life stages were inversely related to temperature ranging from 18-28˚C. Developmental period for 
the egg, total development, and egg-adult were 19.94, 28.64, 48.58 days at 18˚C, 5.83, 14.34, 20.18 days at 28˚C, and 4.33, 
19.55, 23.88 days at 31˚C, respectively. Linear regression and Ikemoto- Takai linear models were estimated the 
developmental threshold of the egg, total development, and egg-adult (15.91, 7.97, 11.42)�(14.74, 10.55, 12.07˚C), 
respectively.�Thermal constants also estimated for these stages (69.541, 242.01, 340.251) and (81.34, 226.2, 313 degree-
days), respectively. The Lamb, Hilbert & Logan, Logan-6, Stinner and Lactin models were acceptable for fit to data but the 
Lamb model fitted the data of egg to adult development best according to the criteria adopted for the model evaluation (R2

adj, 
AIC,BIC, RSS, AICC). This model predicted optimum temperature development and upper threshold temperature 31˚C and 
35˚C respectively.  
 
� � 
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ŧŚººţǀ�ƭŚººƣŹř�źųººǀ�ŹŚƹŹƽ�ƂƴĪưƷźººŝ�ŚººƷƽ�ººŝǀƲ�ƶººƳƺĭ�řƽ�Aphidoletes aphidimyza (Dip., Cecidomyiidae)�ƹ�
Aphidius colemani (Hym., Braconidae) 

 
ƫǀƤŤƯ�ǈƾ�ƳǀŚæŶƸƯ��ƽ�Ʋƀů�ŹƺěæŗřźŞū��ǀƺŬƯŻŹ�ƪæ��ƗŚưſřǀƴưģ�ƪƾç�ŞŤŬƯ�ƹƾ�ƀůǀƴƾè���
æ��ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƭƺƬƗ�ƵŶĪƄƳřŵ��ƽŝŵŹř�ƢƤŰƯ�ƵŚĮƄƳřŵ��ǀƬƾ��mottaghinia.l@uma.ac.ir�ç��ƳŚŞƛŚŝ�ƭƺƬƗ�ƵƹźĭƾŻŹƹŚƄĩ�ƭƺƬƗ�ƵŶĪƄƳřŵ��ƽ��ƵŚĮºƄƳřŵ��

ŝŵŹř�ƢƤŰƯǀƬƾ��è��ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽſƹŵźƟ�ƵŚĮƄƳřŵ��ƾ�ŶƸƄƯ��
 

źĭŹŚĪƃƽ�ƱƹŹŵ�ƶŤſŹ�řƽ�(IGP)�ƿĪƾ�ƂƴĪưƷźŝ�Żř�ŚƷƽ�řŹƿŝ�Źŵ�ŪǀŞƏ�ƱŚƴưƃŵ�ƲǀƘƾ�Ưƾ�ŧŚţ�ŢŰţ�Ţſř�ƲĪưƯ�ƶĩ�ŶƃŚŝǀ�ƞƬŤŴƯ�ƭŚƣŹř�źƿĭ�ĨǀƯ�ƵŚǀĭ�Źřźƣ�ƱŚŝżǀŵź��
ř�ŹŵƿƤŰţ�ƲǀŧŚţ�Ƣǀų�ƮƣŹ�ƹŵ�źǀƶƳŚŴƬĭ�ŹŚ�řƽ��ƀųǀźĩ�ƹ�ŜƿƮ���ŹŵźĭŹŚĪƃƽ�ƱƹŹŵ�ƶŤſŹ�řƽ��ºŝǀ��ƶºƄě�ƲAphidoletes aphidimyza Rondani��ŻřŹŚě�ŹƺºŞƳŻ�ƹƿŗƺŤ�ºǀ�Ŷ

Aphidius colemani Viereck�ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ��ƿĭ�Ĩǀ�ƪųřŵ�ƮƣŹ�źƷ�Żř�ƵŚƿŤſǈě�žƠƣ�ĨǀĪƾ��ŵŚƘŝř�ƶŝ�ƝŚƠƃì���æé���çé�ŤƳŚſƾ��ŶƃŹ�ĨƣŚţř�Źŵ�źŤƯ�Źŵ
ŚƯŵƽ�Ï�±�ÏÒ�ƀƬſ�ƶūŹŵǀŞƀƳ�ŢŝƺƏŹ��Žƺƾ�Ò�±�ÓÒ�ŹƺƳ�ƵŹƹŵ�ƹ�ŶƇŹŵƽ�ÎÓ�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹÕ�ŹŚţ�ŢƗŚſƿĪƾ�Ŷƃ�Ƶŵřŵ�Źřźƣ��řƿĭ�Ʋǀ�Źŵ�ƱŚƷŚæå�ƶŤƃ�Śŝ�ŹřźĪţ�ŚƷƽ�
ƯƺƯǀŚƾƿŻřŹŚě��ƿ�ƶŤƿ�ƮƫŚſ�Ś��ƭřŶĩ�źƷ�Żřèå�ŵŶƗ��ƫŚū�ƶŤƃǀ�ż�Aphis gossypii Glover�ƹ ƿĩźţ�ŚǀŞƾ�ƶŤƃ�Żř�ŚƷƽ�ŻřŹŚěƿ�ƮƫŚſ�ƹ�ƶŤ��ƭřŶĩ�źƷ�Żřèå�ŵŶƗ��ŶƳŶƃ�Ƶŵƺƫō���žĜſ
ƿ�šŶƯ�ƶŝ�ƶƄě�ƹŹǇ�Ĩçé�ŻŚſŚƷŹ�žƠƣ�źƷ�ƪųřŵ�ŢƗŚſƽ�ŵźĭƿŶ��ŚŤƳƿźĭŹŚĪƃ�ƶĩ�ŵřŵ�ƱŚƄƳ�Ūƽ�ƱƹŹŵ�ƶŤſŹ�řƽ�ŝǀ�ƲA. aphidimyza��ƹA. colemani�ŵƺŝ�ƱŹŚƤŤƯŚƳ��

Ťƣƹƾ��źƷ�Śŝ�źĭŹŚĪƃƿƶŤƃ�Żř�Ĩ�ŚƷƽ��ƮƫŚſƿŻřŹŚě�ŚƿŚƸƴţ�ƶŝ�ƶŤƾƿ�ƹŹƽ�Ư�ƮƣŹ�źƷƀų�ƮƣŹ�Źŵ�Ŷƃ�ƶūřƺǀ�ŵřŶƘţ�Ŝéç�å�t�ç�í�źĩ�ƮƣŹ�Źŵ�ƹ�ƮƫŚſ�ƶŤƃƿ�Ʈéç�å�t�çå�ë��ƶŤƃ
ƴƘƯ�ŹƺƏ�ƶŝ�ƶĩ�ŶƳŶƃ�ƶŤƄĩ�ƮƫŚſƾ�Źřŵƽ�ŝǀƂ�ƶŤƃ�Żř�ƵŶƃ�ƶŤƄĩ�ŵřŶƘţ�Żř�źţ�ŚƷƽ�ŻřŹŚěƿŵƺŝ�ƶŤ��ĩźţ�ƱƺƯŻō�ŹŵǀŞƾƀų�ƮƣŹ�Źŵ��ǀŝ�ƝǈŤųř�ŜǀƶŤƃ�ŵřŶƘţ�Ʋ�ŚƷƽ�ŻřŹŚě�ƹ�ƮƫŚſƿƶŤ 

ƶŤƄĩ��ƶƄě�ƹŹǇ�Ǝſƺţ�ƵŶƃƴƘƯƾ�źĩ�ƮƣŹ�Źŵ�ŚƯř��ŵƺŞƳ�ŹřŵƿƴƘƯ�ŹƺƏ�ƶŝ�Ʈƾ�Źřŵƽ�ŝ�ŵřŶƘţǀƂ�źţƽ�ƶŤƃ�Żř�ŚƷƽ�ŻřŹŚě�ƶŝ�ŢŞƀƳ�ƮƫŚſƿŶƃ�ƶŤƄĩ��ƶŤ��ūźţ�ƆųŚƃǀƬƴƯ�Ůƾ�řźŝƽ�
ƶŤƃ�ŚƷƽ�ŻřŹŚěƿƀų�ƮƣŹ�Źŵ�ƶŤǀ�Ŝêê�å�źĩ�ƮƣŹ�Źŵ�ƹƿ�Ʈéç�å�ŵƺŝ��ƷǀǈƗ�ƕƺƳ�Ģƿưƾ�źĭŹŚĪƃ�Żřƽ�ƹŹƽ�ƶŤƃ�ŚƷƽ�ƯƺƯǀŚƾƿ�ŶƄƳ�ƵŶƷŚƄƯ�ƵŶƃ���

 
Effect of cucumber cultivars on interspecific interactions between Aphidoletes aphidimyza 
(Diptera: Cecidomyiidae) and Aphidius colemani (Hymenoptera: Braconidae) 
 
Mottaghinia, L.1, M. Hassanpour1, J. Razmjou1, E. Chamani2 and M. Hosseini3 

1.Department of Plant Protection, Faculty of Agricultural Science, University of Mohaghegh Ardabili, 
mottaghinia.l@uma.ac.ir 2.Department of Horticultural Science, Faculty of Agricultural Science, University of Mohaghegh 
Ardabili, 3.Department of Plant Protection, Faculty of Agriculture, Ferdowsi University of Mashhad  
 

Intraguild predation (IGP) is a common interaction among natural enemies, which may be influenced by different 
cultivars of a host plant. In this study, the effect of two greenhouse cucumber cultivars (Khasib and Karim) on IGP between 
the predatory gall midge Aphidoletes aphidimyza Rondani, and the aphid parasitoid, Aphidius colemani Viereck was 
investigated. A single cucumber plant of each cultivar was placed inside clear plastic cages (24�×�14�×�7 cm) in a controlled 
environment room at 25�±�2°C, 65�±�5% RH and a 16L: 8D photoperiod. The plants in 10 replicates were infested by 
mummified, parasitized or healthy aphids (30 individuals of each) of melon aphid, Aphis gossypii Glover and a combination 
of parasitized and healthy (30 individuals of each) aphids. Then, a predatory gall midge larva was released into each cage for 
24 hours. The results revealed that the IGP between A. aphidimyza and A. colemani was asymmetrical. When predator 
provided with healthy or parasitized aphids alone on plants, the predator consumed 8.20�±�0.42 healthy aphids on Khasib, and 
6.20�±�0.42 healthy aphids on Karim, which were significantly higher than consumed parasitized aphids. In combination test, 
differences between consumed parasitized and healthy aphids on Khasib were not significant. However, on Karim 
significantly higher numbers of healthy aphids were consumed than the parasitized ones. Manly�s preference index for 
parasitized aphids was 0.55 on Khasib and 0.42 on Karim. No sign of predation was found on mummified aphids.  
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ūźţǀ�ŮƫŚū�ƶŤƃǀ��żAphis gossypii Glover�ƹ�ŻřŹŚě�ŹƺŞƳŻƿŗƺŤ�ºǀ�ŶAphidius colemani Viereck��ĭ�ƶºŝǀ�ų�ƱŚºƷŚ�ºǀ�ŹŚ
Ʒŵŵƺĩƾ�ŢŞƀƳ�Śŝ�ƵŶƃ�ŚƷƽ�ƯŹƹ�ƞƬŤŴƯƾ��ŢſƺĜưĩ��
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ƫǀƤŤƯ�ǈƾ�ƳǀŚŗřźŞū��ǀŶƸƯ�ƹ�ƺŬƯŻŹ�ƪƽ�Ʋƀů�Źƺě��

ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƭƺƬƗ�ƵŶĪƄƳřŵ��ƽŝŵŹř�ƢƤŰƯ�ƵŚĮƄƳřŵ��ǀƬƾ��mottaghinia.l@uma.ac.ir 

 
řźŝƽ�ŧŚţ�ƶƘƫŚƐƯǀĥŹ�źƿřŸƛ�Ʈƾƿ�ĭǀƯ�ƵŚǀƹŹ�ƱŚŝżƽ�ūźţǀƫŚū�ƶŤƃ�Ůǀ��żAphis gossypii Glover�ŻřŹŚě�ŹƺŞƳŻ�ƹƿŗƺŤǀ�ŶAphidius colemani Viereckų�ŹƹŸŝ��ǀ�ŹŚ

�źĩ�ƮƣŹƿƮ��ƱřŶƬĭ�Źŵ�ŚƷƾƿ�ƹŚůƽ�ŢŞƀƳ�ŚƷƽ�ƯŹƹ�ƞƬŤŴƯƾ�ŢſƺĜưĩ��ħŚų��æåå�å��îå�æå��íå�çå��ƹìå�èå�ŶƇŹŵ��ŶƳŶƃ�ƶŤƃŚĩ��řźŝƽ�ſŹźŝƾ�ūźţǀƶŤƃ�Ů�ŚƷƽ�ƩŚŝ��ƶŝ�Źřŵ
ĭǀƷŵŵƺĩ�ƱŚƷŚƾ�ŢŞƀƳ�Śŝ�ƵŶƃ�ŚƷƽ�ƯŹƹ�ƞƬŤŴƯƾ���ŢſƺĜưĩƿĭ�ĨǀƵŚ���źƷ�Żřƿţ�Żř�ĨǀŚƷŹŚưƽ�ŚƯŻōƿƄƾ��ĭ�ŹŚƸģ�ƕƺưŬƯ�ŹŵǀƵŚ��žƠƣ�ƪųřŵ�Źŵ�ŚƷƽ�ŤſǈěǀĪƾ��ƝŚƠƃ��ƶŝ

�źƐƣçê��ƕŚƠţŹř�ƹèê�ŤƳŚſƾ�źŤƯ��Ŷƃ�Ƶŵřŵ�Źřźƣ���ŵřŶƘţçå�ŻŚſŚƷŹ�žƠƣ�źƷ�ƪųřŵ�ƶŝ�ŹřŶƫŚŝ�ƶŤƃ�ŵŶƗƽ�Ŷƃ���Żř�žěçé�ƶŤƃ�ŵřŶƘţ��ŢƗŚſ�ŚƷƽ�ŜƬū��ƹŹ�ƵŶºƃƽ�ţǀ�ŚºƷŹŚưƽ�
ŵźĭ�ŢŞŧ�ƹ�ƁŹŚưƃ�ƞƬŤŴƯƿŶ��řźŝƽ�ſŹźŝƾ�ŧŚţǀţ�źǀŚƷŹŚưƽ�ŚƯŻōƿƄƾ�ƹŹƽ�ūźţǀƮŴţ�Ů�ŹřŸĭƽ�ŻřŹŚě�ŹƺŞƳŻƿŗƺŤǀĭ��ŶǀŚƵŹƺě�ƶŝ�Ƶŵƺƫō�ƱŚƷ�ŚƷƽ�žƠƣ�Źŵ�ƶŤƃ�ƭƹŵ�Ʋſ�ŚƷƽ��źĩŷ

ŶƴŤƟźĭ�Źřźƣ�ƵŶƃ���ŵřŶƘţæå�ŻřŹŚě�ŹƺŞƳŻ�ŢƠūƿŗƺŤǀŻŚſŚƷŹ�žƠƣ�źƷ�ƪųřŵ�ƶŝ�ƵŵŚƯ�ƹ�źƳ�Ŷƽ��Żř�žě�ƹ�Ŷƃçé��žºƠƣ�ƪųřŵ�Żř�ŚƷŹƺŞƳŻ��ŢƗŚſ���ĭ�ƹ�ƝŸºů�ŚºƷǀ��ƹŚºů�ƱŚºƷŚƽ�
ƶŤƃ�ŚƷƽ�ŻřŹŚěƿŹřŶƸĮƳ�řżŬƯ�ŹƺƏ�ƶŝ�ƶŤƽ�ŶƳŶƃ��ƯǀŻřŹŚě�ƱřżƿŤǀ�ŹƺŞƳŻ�ƮƀŻřŹŚěƿŗƺŤǀĪƄţ�Żř�žě�ŶǀƶŤƃ�ƪ�ŚƷƽ�ƯƺƯǀŚƾƿ�ƘţǀǀŶƃ�ŢŞŧ�ƹ�Ʋ��ŚƯŻō�ƹŵ�źƷƿ�ƭŚŬƳř�ŹřźĪţ�ŹŚƸģ�Źŵ�Ƃ
Ŷƃ��ƯǀĮƳŚǀƶŤƃ�ŵřŶƘţ�Ʋ�ŚƷƽ�ƩŚŝ�ƹŹ�ƵŶƃ�ŜƬū�Źřŵƽ�ţǀŝ�ŚƷŹŚưǀ�Ʋíå�æ t çê�é��Śţæí�æ t ìê�ê����ºƴƘƯ�šƹŚºƠţ�ƶºĩ�ŵƺŝ�ƱŚſƺƳ�Źŵ�ŵŶƗƾ�Źřŵƽ��ºŝǀţ�Ʋǀ�ŚºƷŹŚưƽ���ƞºƬŤŴƯ
ƯŹƹƾ�ūźţ�źƔƳ�Żř�ŢſƺĜưĩǀ�ŮŢƃřŶƳ�ŵƺūƹ�ƶŤƃ��ƯǀĮƳŚǀŻřŹŚě�ŹƺŞƳŻ�Ǝſƺţ�ƵŶƃ�ƶŤƃřŸĭ�ƮŴţ�ŵřŶƘţ�ƲƿŗƺŤǀţ�Źŵ�ŶǀŚƷŹŚưƽ�ƯŹƹ�ƞƬŤŴƯƾŝ�ŢſƺĜưĩǀ�Ʋèæ�æ t çê�ê��Śţíç�è 
t ìê�æê�ƴƘƯ�šƹŚƠţ�ƶĩ�ŵƺŝ�ŵŶƗƾ�Źřŵƽ�ŝǀţ�ƲǀŚƷŹŚưƽ�ūźţ�źƔƳ�Żř�ƞƬŤŴƯǀŻřŹŚě�ŹƺŞƳŻ�ŮƿŗƺŤǀŶƃ�ƵŶƷŚƄƯ�Ŷ��ŝǀƂ�źţƿƮĩ�ƹ�Ʋ�źţƿ�ƶŝ�ŹƺŞƳŻ�ƮŴţ�ŵřŶƘţ�Ʋţźţǀţ�Źŵ�ŜǀŚƷŹŚưƽ�

ìå�èå��ƹæåå�å�ŶƯō�Ţſŵ�ƶŝ�ŶƇŹŵ��ŚŤƳƿř�ŪƿƤŰţ�Ʋǀ�ŵźŝŹŚĩ�ƶĩ�ŵřŵ�ƱŚƄƳ�ƢŢŞƀƳ�ŚƷƽ���ºƯŹƹ�ƞºƬŤŴƯƾ��ĭ�Źŵ�ŢºſƺĜưĩ�ºǀų�ƵŚ�ºǀ�ºƯ�ŹŚƾ���ūźºţ�ŶºƳřƺţǀ�ŻřŹŚě�ŹƺºŞƳŻ�ŮƿŗƺŤ�ºǀŶ� �
A. colemani�ŧŚţ�ŢŰţ�řŹǀŶƷŵ�Źřźƣ�ź���

 
Preference of the melon aphid, Aphis gossypii Glover and the parasitoid wasp Aphidius colemani 
Viereck to cucumber plants amended with different ratios of vermicompost 
 
Mottaghinia, L., J. Razmjou and M. Hassanpour 

Department of Plant Protection, Faculty of Agricultural Science, University of Mohaghegh Ardabili, 
mottaghinia.l@uma.ac.ir 
 

In order to study the effect of nutritional regime of host plant on preference of the melon aphid, Aphis gossypii Glover 
and the parasitoid wasp Aphidius colemani Viereck, seeds of cucumber (cv. Karim) were sown in pots�filled with different 
vermicompost: soil ratios (0:100, 10:90, 20:80 and 30:70 %). To study the preference of winged aphids to plants amended 
with different vermicompost ratios, one plant of each treatment (totally four plants) was placed in the clear plastic cages (25 
cm diameter of and 35 cm height). Twenty winged aphids were released into each cage for 24 hours. Then, numbers of 
attracted aphids were counted on different treatments. In order to investigate the effect of tested treatments on oviposition 
preference of the parastoid wasp, plants infested with 2nd instar nymphs of the melon aphid were placed inside the above 
mentioned cages. Ten paired parasitoid wasps were introduced into the cages for 24 hours. After that, the wasps were 
excluded from the cages and the plants with parasitized aphids were separately kept. Parasitism rate was determined after 
mummy formation. Both of the experiments were replicated four times. Mean number of attracted winged aphids to the tested 
treatments were ranged from 4.25 ± 1.80 to 5.75 ± 1.18, which there were no significant differences among vermicompost 
treatments for aphid preference. Average numbers of eggs laid by the parasitoid wasp on different vermicompost treatments 
were varied from 5.25 ± 1.31 to 15.75 ± 3.82, which significant differences were observed among treatments for parasitoid 
preference. The highest and lowest numbers of the wasp�s eggs were obtained at 30:70 and 0:100 %, respectively. Results of 
this study showed that using different vermicompost ratios in cucumber can affect the preference of A. colemani. 
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ŻŹř�ºƿŝŚƾ�ƁƹŹ��ŚºƷƽ��ŻŚºſŚƷŹƽ����źĭŹŚƨºƃ�ƶºƴƧPhytoseiulus persimilis A. H.����ƹŵ�ƲţŹŚºţ�ƶºƴƧ�ƩźºŤƴƧŹŵ��ƶºĪƫ�řƽ�
šƺţ�ĮƳźƟƾ�ƶƳŚŴƬĭ�řƽ��
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ĭŹŚƨŝǀźƽ�ƶƴƧ�ƂƧ�ƹŵ�ƲţŹŚţ�ƶƴƧ�Śŝ�ƵŻŹŚŞƯ�Źŵ�ŚƷ�ƶĪƫ�řƽ��Tetranychus urticae��šƺţ�ĮƳźƟƾ�ƶƳŚŴƬĭ�Źŵ�ř�ƲưƋ��ƿƣŚŝ�ŵŚŬƾ��Ʈſ�ƵŶƳŚƯ�Ƙưū�Źŵ�ŢƯƹŚƤƯ�Żƹźŝ�ƹǀ�Ţ

ƶƴƧ�ŚƷƽ�řżƟř�ŜūƺƯ��ƲţŹŚţƿżƷ�Ƃƿƶƴ�ŚƷƽ�ƫƺţǀšƺţ�Ŷ�ĮƳźƟƾ�ƳǀƯ�żƾ�ŵƺƃ��ř�ŹŵƿſŹźŝ�Ʋƾ��źĭŹŚƨƃ�ƶƴƧ�Żř Phytoseiulus persimilisŚƷŹ�ƁƹŹ�ŹŚƸģ�Źŵ�ŻŚſƽ�ƬƗǀ�ƶƴƧ�ƶ
ƹŹ�ƹ�ƲţŹŚţƽ�ƹŚĭ�ƮƣŹƿšƺţ�ŚŤ�ĮƳźƟƾ�ƶƳŚŴƬĭ�řƽ�Ŷƃ�ƵŵŚƠŤſř��ŢŞƀƳ�Żř�ŚƷƽ�ƿ�ƶƴƧ�Ʀ�ƶŝ�źĭŹŚƨƃÒ��ƹÎÍ��ƲţŹŚţ�ƶƴƧ��ŻŚſŚƷŹ�ƹƽ��ŵřŶƘţÒ��ƹÐÍ�ţźţ�ƶŝ�źĭŹŚƨƃ�ƶƴĩǀƹŹ�Ŝƽ�

ƶţƺŝ�ƖŝźƯ�źŤƯ�ŮƐſ�Źŵ�ƹ�ƶţƺŝ�źƷ�ŚƷƽ�šƺţ�ĮƳźƟƾ�ƶƳŚŴƬĭ�ƥźƸƃ�Źŵ�řƽ�Ŷƃ�ƵŵŚƠŤſř�ŵźĮŤƄƷ��ŻŚſŚƷŹ�ƱŚƯŻƽ�Ư�ƵŶƷŚƄƯ�Śŝ�źĭŹŚƨƃ�ƶƴƧǀĮƳŚǀ�Żř�źŤưƧ�ƲÒ��Źŵ�ƲţŹŚţ�ƶƴƧ
Ż�ŮƐſƿźƿšƺţ�īźŝ�Ʋ�ĮƳźƟƾ�ŢƟźĭ�šŹƺƇ��ƶƳƺưƳ�Śŝ�źĭŹŚƨƃ�ŵźƨƬưƗ�Źřŵźŝƽ�ƟŵŚƈţƾ��ŵřŶƘţÎÍÍ�ţ�źƷ�Żř�īźŝǀ�ƪƇřƺƟ�Źŵ�ƹ�ŹŚưÔ��ƱŚƨƯř�ƶŤƠƷ�ŹŚƸģ�šŶƯ�ƶŝ�ƹ�ƭŚŬƳř�ŻƹŹ
ſŹźŝƾ�ƿŢƟŚ��ŚŤƳƿŻŚſŚƷŹ�ŢŞƀƳ�Ūƽ�ƿ�ƶŝ�źĭŹŚƨƃ�ƶƴƧ�ƦÒ��Żř�ŶƘŝ�ƶưƘƏ�ƶƴƧƿƘưū�ŵřŵ�ƱŚƄƳ�ƵŚƯ�ƦǀƯ�Żř�ƲţŹŚţ�ƶƴƧ�ŢǀĮƳŚǀ�ƲÏ�Ð�Ư�ƶŝ�ƶƴƧǀĮƳŚǀ�ƲÎ�ÎÔ�ŮƐſ�Źŵ�ƶƴƧ�

řżƟř�īźŝƿ�Ƃƿ�ƎƤƟ�ƹ�ŢƟŚÑ�īźŝ�ƶƳƺưƳ�ŶƇŹŵ�ƹŚů�ŚƷƽ�ŶƳŵƺŝ�źĭŹŚƨƃ�ƶƴƧ��ŚŤƳƿŻŚſŚƷŹ�Ūƽ�ÐÍ�šƺţ�ŢƄƧ�ƖŝźƯźŤƯ�źƷ�Źŵ�źĭŹŚƨƃ�ƶƴƧ�ĮƳźƟƾ�Ư�ŚŝǀĮƳŚǀ�ƲÓ�Ò��ƲţŹŚţ�ƶƴƧ
Ż�ŮƐſ�Źŵƿźƿšƺţ�īźŝ�Ʋ�ĮƳźƟƾ��Żř�ŶƘŝ�ŵřŵ�ƱŚƄƳƿưƧ�ŢƀƳřƺţ�ƎƤƟ�ƵŚƯ�Ʀƾ�řżƟř�Żřƿŝ�Ƃǀ�źŤƄ�Ó�Ö��ƘưūǀĭƺƬū�Ţǀźƽ�ƫƹ�ŶƴƧƾ�ř�řŹ�ƭŻǇ�ƩźŤƴƧƿŵźƨƳ�ŵŚŬ���ƮƧřźţ�ŵƺūƹ

ŚƷŻźěƽ�ŻƿŻ�ŮƐſ�Źŵ�ŵŚƿźƿƹŚĭ�ƮƣŹ�ƲƿŤſŵ�Żř�ƖƳŚƯ�ŚŤǀŝŚƾ�ƯŚưţ�Źŵ�ƶưƘƏ�ƶƴƧƾ�ƁƹŹ�ŚƷƽ�ŚƷŹ�ŻŚſƽ�Ŷƃ�ƶƔůǈƯ�źĭŹŚƨƃ�ƶƴƧ��ƳŚƯżưƷƾ�źţ�šŹŚƀųƿžĜ�Thrips tabaci�
ƹŹƽ�ƪĭ�ŚƷƽ�šƺţ�ĮƳźƟƾ�ŧŚţ�Źŵ�ƵŶƳŹřŵŻŚŝ�ƪƬƗ�Żř�źƐų�źě�ƭƺưſ�Żř�ƵŵŚƠŤſř�ƹǀŝ�źǀĥƺƫƺƿř�ƦƿƳ�źĭŹŚƨƃ�ƶƴƧ�Ʋǀŵƺŝ�ż����

 
Evaluation Phytoseiulus persimilis A. H. in different releasing methods in control of greenhouse 
strawberry infested by Tetranychus urticae  
 
Arbabi, M. 
Agric. Res. Zoology, Dept., Iranian Res. Inst. of Plant Protection  

 
Acaricidal applications in control of greenhouse strawberry infested by Tetranychus urticae, causes an increase residual, 

mite pest resistance and cost of plant protection in strawberry production.  An investigation was carried out to evaluate four 
releasing Phytoseiulus persimilis methods in control of strawberry Gaviota variety infested by two spotted spider mite. 
Predatory mite released in ratios one to 5 and 10 spider mites, 5 and 30 predators on a single strawberry plant and one square 
meter of strawberry planted in greenhouses. Predator released when mite pest density was below mean of 5 mobile mite 
stages on lower side of strawberry leaf, respectively. The effects predator's released done with random collection of 100 
leaves from each treatments at weekly interval which and was possible to extend for a month. Results of releasing one 
predatory mite to 5 spider mites showed that only 4% of leaves possess predatory mite while mean of spider mite from 3.2 
mites reached increased to 17.1 mites/after a month. Results of 30 predators/square meter showed an increase of 5.6 spider 
mites reached to 9.39 mites /leaf after one month of predator released. All predatory releasing methods found to be 
ineffective on strawberry spider mite due to high trichomes densities on lower side of Gaviota leaves which prevent prey to 
be in touch of predator. Moreover, Thrips tabaci damages on flowering stage at the time and side effects of hazardous 
pesticide application on insect pest, was found to be major barriers to predatory mite for enhancing biological control of 
spider mite.  
� � 

mailto:marbabi18@yahoo.com���


Ʋǀŝ�ƵźĮƴƧ�Ʋǀƫƹř��ƾƬƬưƫřƵźƄů��Ʊřźƿř�ƾſŚƴƃ�î�ì�ŹƺƿźƸƃ�ÎÐîé� �ÖÔ��

��

97 1st Iranian International Congress of Entomology, 29�31 August 2015 

 

Ż�šřźººŧřƿĭŶƴººƄƧźƾ�řƿưǀźěƺƬƧřŶººƿě�ƹ�ŶǀźƿưǀƹŹ�śŹŚººƨƽ�ƶŬƴººſřźƟ�ŚººƷƽ�Ƙưū�ŶººƃŹººǀŻřŹŚě�ŹƺººŞƳŻ�ŢƿŗƺŤººǀŶ� �
Aphidius matricariae Haliday (Hym.: Braconidae)�řźƃ�ŹŵƿŚƯŻō�ƎƿƷŚĮƄƾ 

��
Ưř�řŶƳǀƴƾ�ƮūæĤƧ�ƱŚůźƟ��ǀƬƾçŲſřŹ�ƁŹō��ç�ſƺƯ�ƹƾ�źŝŚƇè��

æ��Śě�ƭƺƬƗ�ƵƹźĭƿŤƘƴƇ�ƵŚĮƄƳřŵ��ƶƾ�Ŷƴūƽ�ŹƺěŚƃ ƩƺƟŻŵ��aminijam@jsu.ac.ir�ç��ĭ�ƵƹźĭǀƵŚ�ƨƃżěƾŻŹƹŚƄƧ�ƵŶƨƄƳřŵ��ƽƸƃ�ƵŚĮƄƳřŵ��ǀŻřƺƷř�Ʊřźưģ�Ŷ��è���Ƶƹźĭ
ĭǀƵŚ�ƨƃżěƾŻŹƹŚƄƧ�ƵŶƨƄƳřŵ��ƽƶƛřźƯ�ƵŚĮƄƳřŵ�� 

��
řźŧřš�ŻƿĭŶƴƄƧźƾ�řƿưǀźěƺƬĩřŶƿě�ƹ�ŶǀźƿưǀśŹŚĪ�ƹŹƽ�ƶŬƴſřźƟ�ŚƷƽ�ĭŶƳŻ�ƩƹŶūƾ�ŻřŹŚě�ŹƺŞƳŻƿŗƺŤǀ�ŶAphidius matricariae Haliday�Ʈſ�Żř�ƵŵŚƠŤſř�Śŝ�ſŚƴƃƾ�
ƟřźĭƺƯŵǀƣŚŝ�Śŝ�ŽŚưţ�ƁƹŹ�ƹ�Ʀƾ��ƵŶƳŚƯŢƔƬƛ�ŚƷƽ�è�å��ƹç�é�ěƾ�ěƾ��ƭř�LC25��ƶƳřƺŤſř�Źŵ�ŚƷƽ�ƃǀƶƄ�řƽ�ƶŝ��źƐƣÒ�Ï��ƕŚƠţŹř�ƹÎÍ�ŤƳŚſƾ�źŤƯ��ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ��

ŚƯŻōƿƂ��Śŝ�ŶƃŹ�ơŚţř�Źŵ�ŚƷŚƯŵƽ�ætçê�ƀƬſ�ƶūŹŵǀŞƀƳ�ŢŝƺƏŹ��Žƺƾ�êtëê�ŹƺƳ�ƵŹƹŵ�ƹ�ŶƇŹŵƽ�æë�í��ŢƗŚſ�ŹŚţƿĪƾ�ŚƴƃƹŹƾƿ��Ŷƃ�ƭŚŬƳř��řźŝƽ�ţ�źƷǀ��ŹŚưÏÒ��Żř�ŢƠū
ŚƷŹƺŞƳŻƽ�ţ�Żř�ƵŶƳŚƯ�ƵŶƳŻǀŢƟō�ŹŚư�ƶŝ��ƂƧ�ƟŵŚƈţ�ŹƺƏƾ�ŹƹŹŚŝ�ƹ�śŚŴŤƳřƽ�řźŝ�źưƗ�źųō�Śţ�ŚƸƳōƽ�Ŷƃ�ŢŞŧ�ŹƺŞƳŻ�źƷ��ĪƄţǀĭŶƳŻ�ƩƹŶū�ƪƾ�ƶŬƴſřźƟ�ƶŞſŚŰƯ�ƹ��ŚºƷƽ��Ʊō

źĩ�ƁƹŹ�ƢŞƏƽ�Ŷƃ�ƭŚŬƳř��řźŝƽ�Źřƹ�ƶŞſŚŰƯƿ�žƳŚrm�ŵ�ƹƿ�źĮƶŬƴſřźƟ�ŚƷƽ�ĭŶƳŻ�ƩƹŶūƾ�ƴĪţ�ŻřǀĨū�Ĩ�ŚƳƿŶƃ�ƵŵŚƠŤſř�ƞ��ţ�Źŵǀř�ŹŚưƿưǀźěƺƬĩřŶƿƯ��ŶǀĮƳŚǀ��źưƗ�ƩƺƏ�Ʋ
ƶŤƃ�ŵřŶƘţ�ŚƷƽ�ƯƺƯǀŚƾƿ�ĭŶƳŻ�ƵŹƹŵ�ƪĩ�Źŵ�ƵŶƃƾ�ŚƷźŤƯřŹŚě�ƹƽ�ƘưūǀŤƾ�ŻřŹŚě�ŹƺŞƳŻ�ƪƯŚĩ�šřźƄůƿŗƺŤǀ�ŶA. matricariae�Şƣ�Żřǀ�ƪrm��R0��Tc��ƹë�ƶŝ�ƴƘƯ�ŹƺƏƾ�Źřŵƽ�
ţ�ƶŝ�ŢŞƀƳǀŚƷŹŚưƽ�ě�ƹ�ŶƷŚƃǀźƿưǀŵƺŝ�źŤưĩ�śŹŚĪ��ƯǀƱřż�ţřŷ�űźƳƾ�řżƟřƿƘưū�ƂǀŢ��rm��ƫƺţ�ƆƫŚų�űźƳ�ƹǀŶ�ƪŨƯ��R0��ţ�ŹŵǀŚƷŹŚưƽ�ř��ŶƷŚƃƿưǀźěƺƬĩřŶƿě�ƹ�Ŷǀźƿưǀ�śŹŚĪ

ƶŝ�ţźţǀ�ŜÍÍÐ�ÍtÐÎÐ�Í��ÍÍÑ�ÍtÏÒÎ�Í��ƹÍÎ�ÍtÐÍÏ�Í��ƹ�ŻƹŹ�źŝÓÑ�ÏtÓÖ�ÒÒ��ÏÕ�ÎtÓÔ�ÎÖ��ƹÍÐ�ÐtÒÍ�ÑÓ�ƶŝ�ƵŵŚƯ�ũŚŤƳ�řŻřƽ��ŵƺºŝ�ƵŵŚƯ�źƷ��Ư�ºǀĮƳŚǀ��ŢŞºƀƳ�Ʋ
ƀƴūƾ�ţřźƄů�ũŚŤƳƾ�ř�ƉźƘƯ�Źŵ�ƶĩƿưǀźěƺƬĩřŶƿƫƺţ�Ţưſ�ƶŝ�ŶƳŵƺŝ�ƶŤƟźĭ�Źřźƣ�Ŷǀŝ�źƳ�ŶǀŚưţ�źŤƄƿ�ƪƿŢƟŚ��ŚŤƳƿ��ě�ƶºĩ�ŵřŵ�ƱŚºƄƳ�Ūǀźƿưǀ����źºŤưĩ�Ōƺºſ�šřźºŧř�śŹŚºĪƽ�ƹŹƽ�

ƶŬƴſřźƟ�ŚƷƽ�Ƙưū�ŶƃŹǀŻřŹŚě�ŹƺŞƳŻ�ŢƿŗƺŤǀ�ŶA. matricariae�řŵŵŹ����
��

Sublethal effects of imidacloprid and pirimicarb on population growth parameters of Aphidius 
matricariae Haliday (Hym.: Braconidae) 
 
Amini Jam, N.1, F. Kocheili2, A. Rasekh2 and M. Saber3 
1.Department of Basic Sciences, Jundi-Shapour university of Technology, Dezful, Iran, aminijam@jsu.ac.ir 2.Department of 
Plant Protection, Faculty of Agriculture, Shahid Chamran University, Ahvaz, Iran, 3.Department of Plant Protection, 
Faculty of Agriculture, University of Maragheh, Maragheh, Iran 
 

Sublethal effects of imidacloprid and pirimicarb were investigated on the life table parameters of, Aphidius matricariae 
(Haliday) using demographic toxicology. Contact residue method with LC25 (0.3 and 4.2 ppm, respectively) of the mentioned 
insecticides in the glass tube (length: 10 cm; diameter: 2.5 cm) was used. Experiments were carried out in a growth chamber 
at 25±1 0C, 65±5% R.H. and a photoperiod of 16:8 (L:D) h. For each treatment, 25 pairs of survived wasps were randomly 
selected and their fertility was recorded at their life span. Construction of life table and calculation of its parameters was 
conducted using Carey procedure. The Jackknife technique was used to calculate the variance of the rm and other life table 
parameter estimates. Imidacloprid significantly decreased mean adult longevity, number of mummified aphids during life 
span and the life history parameters of treated adults including rm, R0, Tc and  ë. The intrinsic rate of increase (rm) and net 
reproductive rate (R0) values for control, imidacloprid and pirimicarb were 0.313±0.003, 0.251±0.004 and 0.302±0.01 /day 
and 55.69±2.64, 19.67±1.28 and 46.50±3.03 female offspring/female, respectively. Sex ratio of A. matricariae offspring was 
significantly affected by imidacloprid and favored to males. The results indicated that pirimicarb had less harmful on 
population growth parameters of A. matricariae.  
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Aphidius matricariae Haliday (Hym.: Braconidae)�řźƃ�ŹŵƿŚƯŻō�ƎƿƷŚĮƄƾ 
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æ� Ƶƹźĭ Śě�ƭƺƬƗƿŤƘƴƇ�ƵŚĮƄƳřŵ��ƶƾ�Ŷƴūƽ�ŹƺěŚƃ ƩƺƟŻŵ��aminijam@jsu.ac.ir�ç-�ĭ�ƵƹźĭǀƵŚ�ƨƃżěƾŻŹƹŚƄƧ�ƵŶƨƄƳřŵ��ƽƸƃ�ƵŚĮƄƳřŵ��ǀŻřƺƷř�Ʊřźưģ�Ŷ��è���Ƶƹźĭ
ĭǀƵŚ�ƨƃżěƾŻŹƹŚƄƧ�ƵŶƨƄƳřŵ��ƽƶƛřźƯ�ƵŚĮƄƳřŵ�� 
��

ŢƟō�ŵźŝŹŚĩ�Ƃĩ�řźŝ�ŚƷƽ�źĮƃƹŚĩ�ŹŚŤƟŹ�Ţſř�ƲĪưƯ��ŢƟō�ƩźŤƴĩƽ�ŞƏ�ƱŚƴưƃŵǀƘƾ�ě�Źŵ�ƹƾ�řŹŚĩ�Ʊōƾƿ�Ʊō��ŧŚºţ�ŢŰţ�řŹ�ŚƷǀ��ŶºƷŵ�Źřźºƣ�ź�����řŸºƫ�Ż�šřźºŧřƿ�ĭŶƴºƄĩźƾ�
ƵźƄů�Ƃĩ�ŚƷƽ�řƿưǀźěƺƬĩřŶƿě�ƹ�ŶǀźƿưǀƹŹ�śŹŚĪƽ�źĮƃƹŚĩ�ŹŚŤƟŹƽ�ŻřŹŚě�ŹƺŞƳŻƿŗƺŤǀ�ŶAphidius matricariae Haliday��Śŝ�ŶƃŹ�ơŚţř�ŹŵŚƯŵƽ�ætçê�ƀƬſ�ƶūŹŵǀ��Žƺ

ŞƀƳ�ŢŝƺƏŹƾ�êtëê�ŹƺƳ�ƵŹƹŵ�ƹ�ŶƇŹŵƽ�æë�í��ŢƗŚſ�ŹŚţƿĪƾ�ŚƴƃƹŹƾƿ��ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ��ŚƷŹƺŞƳŻƽ�ŻřŹŚěƿŗƺŤǀŶ���źưƗ!ÑÕ�ŢƗŚſ��ƶŝ��šŶƯÏÑ��ŢƗŚſƶŝ�ţźţǀ�Ŝ
ƣŚŝ�ƉźƘƯ�Źŵƾ��ƵŶƳŚƯŢƔƬƛ�ŚƷƽ�è�å��ƹç�é�ěƾ�ěƾ��ƭř�LC25��ţźţ�ƶŝǀřźŝ�Ŝƽ�ƵźƄů�Ƃĩ�ŚƷƽ�řƿưǀźěƺƬĩřŶƿě�ƹ�ŶǀźƿưǀśŹŚĪ�ƶƳřƺŤſř�Źŵ�ŚƷƽ�ƃǀƶƄ�řƽ�ƶŝ��źƐƣÒ�Ï��ƕŚƠţŹř�ƹ

ÎÍ�ŤƳŚſƾ�ŶƴŤƟźĭ�Źřźƣ��źŤƯ��ţ�źƷ�Źŵǀ�Żř��ŹŚưÏÍ�ŻřŹŚě�ŹƺŞƳŻƿŗƺŤǀŢƠū�ƵŵŚƯ�Ŷ�ĭǀźƽ��źŨĩřŶů�ƵŵźĩÐ�ƶƸūřƺƯ�ƶŝźŬţ�ƶƧ�ƵŻƹŹƽ��ƶŤƃ�ŚŝAphis gossypii Glover�ĭ�ƹǀ�ƵŚ
ųǀƳ�řŹ�ŹŚǀŶƴŤƃřŶƳ�żŶƃ�ƵŵŚƠŤſř����řźŝƽ�ŚƤƯƿţ�šřźŧř�ƶƀǀƱƺƯŻō�Żř�ŚƷŹŚư�ŚƷƽ�źŤƯřŹŚěŚƳƽ�ƩŚĪſƹźĩ��ƫřƹǀźƟ�ƹ�žƿ�ƶƯŚƳźŝ�ƹ�ƲƯŶSPSS�Ŷƃ�ƵŵŚƠŤſř.�ƵźƄůƂĩźŧř�ŚƷƽ�ƹŹƽ�

ƶĪƫ�Źŵ�ŚƷŹƺŞƳŻ�Źƺƌů�ƱŚƯŻ�šŶƯ�ƹ�ƮĪƃ�Ʊŵźĩ�Ʈų�ƱŚƯŻ�šŶƯ��ŢůřźŤſř�ƱŚƯŻ�šŶƯ�ƹ�šŚƘƟŵ�ŚƷƽ�Ưǀ�ŶƴŤƃřŶƳ�ƱŚŝż�ÍÒ�Í�!P�ƫƹ��ƾ�Ÿě�ƱŚƯŻ�šŶƯƿƫƹř�Ɓźǀ�Źŵ�ƶŤƃ�Ʋ
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Sublethal effects of two insecticides on patch residence time and foraging behaviour of Aphidius 
matricariae (Haliday) (Hymenoptera: Braconidae) under laboratory conditions 
 
Amini Jam, N.1, F. Kocheili2, A. Rasekh2 and M. Saber3 
1.Department of Basic Sciences, Jundi-Shapour university of Technology, Dezful, Iran, aminijam@jsu.ac.ir 2.Department of 
Plant Protection, Faculty of Agriculture, Shahid Chamran University, Ahvaz, Iran, 3.Department of Plant Protection, 
Faculty of Agriculture, University of Maragheh, Maragheh, Iran 
 

Application of pesticides to pest�s control may affect the foraging behaviour  as well as efficiency of natural enemy. So, 
sublethal effects of imidacloprid and pirimicarb on foraging behaviour of Aphidius matricariae Haliday were investigated in 
a growth chamber at 25±1 0C, 65±5% R.H. and a photoperiod of 16:8 (L:D) h.The parasitoid wasps (< 48 h. old) were 
exposed to concentrations residues of 0.3 and 4.2 ppm (LC25) of imidacloprid and pirimicarb, respectively in glass tubes 
(length: 10 cm; diameter: 2.5 cm) for 24h.. For each treatment, 20 mated females (< 72 h old) that had no experience of 
encounter with Aphis gossypii Glover and cucumber plant were used. Non parametric Kruskal-Wallis and Friedman tests and 
SPSS software were used for comparing of treatments effects. Both insecticides had no effect on number and time of resting, 
abdominal bending time and patch residence time (P>0.05), but the females of imidacloprid and pirimicarb treatments 
accepted the patch in a significantly longer period, 69.7±6.9 and 48.6±8 second, respectively, than control with value of 
27.8±4.7 second. In control and pirimicarb treatments, searching time (183.5±14.1 and 116.4±9.5 second, respectively) and 
its numbers (14.65±1.1 and 7.8±0.9, respectively) were more than imidacloprid treatment with values of 179.9±18.8 second 
and 13±1.9, respectively. Probing time and its numbers were significantly lower in populations treated with insecticides than 
control (P=0.03, df=2, H=7.4 and P=0.002, df=2, H=12.8, respectively).  In imidacloprid treatment, the average number of 
behaviour events, 26.2±2.5, and mummified aphids, 0.95±0.2, were significantly lower than control treatment with values of 
41.9±3.1 and 3.6±0.4, respectively. Furthermore, no significant difference was observed in the number of mummified aphids 
in pirimicarb and control treatments. 
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Effects of two insecticides on orientation behaviour of Aphidius matricariae (Haliday), a 
parasitoid of Aphis gossypii Glover  
 
Amini Jam, N.1, F. Kocheili2, A. Rasekh2 and M. Saber3 
1.Department of Basic Sciences, Jundi-Shapour university of Technology, Dezful, Iran, aminijam@jsu.ac.ir 2.Department of 
Plant Protection, Faculty of Agriculture, Shahid Chamran University, Ahvaz, Iran, 3.Department of Plant Protection, 
Faculty of Agriculture, University of Maragheh, Maragheh, Iran 
 

Imidacolprid and pirimicarb are conventional insecticides used for controlling melon aphid, Aphis gossypii Glover on 
field and coverd crops in Iran. However, the pest is attacked by a numbrer of predators and parasitoids which Aphidius 
matricariae Haliday is of ecological importance. It is bielived that there might be unintentional exposure of A. matricariae to 
a.m chemicals while applied to conrol aphids which are suspected to cause behavioral changes in the parasitoid. Therefore, 
effects of imidacloprid and pirimicarb were investigated on orientation behaviour of A. matricariae under laboratory 
conditions at 25±1 0C, 65±5% R.H. and a photoperiod of 16:8 (L:D) h. Mated females (<48 h old) were exposed to 
concentrations of 0.3 and 4.2 ppm (LC25) of imidacloprid and pirimicarb, respectively, and distilled water applied as control 
in glass tubes (length: 10 cm; diameter: 2.5 cm) for 24 h. For each experiment, 20 treated survived wasps (<72 h. old) that 
had no experience of encounter with melon aphid and cucumber plant were used and their orientation behavior was 
investigated using olfactometer device. Data were analysed with Chi-square test using SPSS software. Results of the 
olfactory responses demonstrated that the parasitoids had a significant preference to volatiles of leaves contained aphids and 
their honeydew in imidacloprid, pirimicarb and control treatments (P<0.05) compared to leaves without them. Responses of 
the parasitoids to volatiles of leaves without aphids and contained honeydew vs leaves without aphids and honeydew showed 
that they were significantly attracted to volatiles of leaves without aphids and contained honeydew of aphids in control 
compared to that in insecticides treatments (P<0.05). In control and pesticides treatments, the parasitoids significantly 
avoided leaves contained aphids treated with LC25 of either insecticides and were attracted to leaves untreated with 
insecticides but harbouring aphids (P<0.05). Finally, in all of the tests, access times to treatments by parasitoid wasps 
exposed to imidacloprid were significantly higher comapred with those of other treatments (P<0.05).   
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Ǉř�ƱƺƯŻōƿřżƽ�ƛǀź�ƤŤƀƯǀŤƳō�Żř�ƵŵŚƠŤſř�Śŝ�ƹ�Ʈƾ�ŵŚŝƽ�ŚƷƽ�Əǀţƺě�ƵŵźŤƀĭ�ƞƾ�ƹƿŽƹź��ŚƷ�ĩǀţƺě�Ƶƹźĭ�ƱƺƯŻō�Ţƾŝ��ǀŗƺſ��ŚŝŹƺǀž��ſŹźŝƾ�ŶƳŶƃ���ƮƷ�ƶŤƃ��ƱŚƯŻ�ŚƷƽ��ŵƺūƺƯ

ř�ŹŵƿƳ�ƕŹřżƯ�ƲǀƖưū�ż�Źƹōƽ�ŚſŚƴƃ�ƹƾƿ�ŶƳŶƃ��ŚŤƳ�ƢŞƏƿǇř�Ūƿ�ƶƗŹżƯ�Ƃƃ�Źŵ��řż�ÏÑ����ƹÎÑ��ƶƳƺưƳ�Ó�ÎÏ���ĭŵƺƫōƾ�ţƺě�ƶŝƾ�ƹƿŚſŚƴƃ�Žƹźƾƿ�ŵźĭƿŶ��ŝǀźŤƄƿ�ºƃ�Ʋǀ�ƕƺ
ĭŵƺƫōƾ�ţƺě�ƶŝƾ�ƹƿ�Žƹź�Í�ÒÍ���Ťƃō�ƶƤƐƴƯ�ŹŵǀŚſ�ƶŝ�ŢŞƀƳ�ƶĩ�ŵƺŝ�ƱŚƿżĩźƯ�ƱŚŤſř�ƢƏŚƴƯ�źƽ�ưų�ƹ�ƁźƠţ��ħřŹř��ŶƳŻŚƃ�ƪƯŚƃǀţźţ�ƶŝ��Ʋǀ�Śŝ�ŜÑ�ÑÑ��Î�ÏÐ��Ô�ÎÓ��ƹ

Ï�Ï�ĭŵƺƫō�ŶƇŹŵƾŝ��ǀŵƺŝ�źŤƄ��ƶŤƃ�ŚƷƽ�Aphis fabae��Aphis craccivora��ƹAcyrthosiphon pisum�ŝƺƫ�ƕŹřżƯ�ŹŵǀŚſŚƴƃ�Śƾƿ�Śƃ�ƶĩ�ŶƳŶƃƿƖ�źţƿ��ƶŤƃ�ƶƳƺĭ�Ʋ
A. fabae�ŶƘŝ�ƹ�Żř�Ʊō�A. craccivora�ŵƺŝ��ƴĤưƷǀ�ƲA. fabae�ƹŹ�ľŚŞƫŚƛƽ�ŝƺƫǀƶŤƃ�ƹ��Ś�ŚƷƽ�A. pisum��ƹA. craccivora�ƹŹƽ�ƞƬƗ�ŚƷƽ��ƪųřŵ�ŻźƷƿƃŚů�Śǀ�ƶ
ƹŹ�ƕŹřżƯƽ�ųźŝƾ�ĭǀţƺě�ƶŝ�Ƶŵƺƫō�ƱŚƷŚƾ�ƹƿƖưū�ƹ�ƵŶƷŚƄƯ�Žƹź�Źƹōƽ�ŶƳŶƃ��ƬŝŚƣ�ƶŝ�ƶūƺţ�Śŝǀŝ�ƩŚƤŤƳř�ŢǀŹŚưƽ��ŚºƷƽ�ƹƿ�ºſƹźƾ��ºƃŚƳƾ��ţƺºě�Żřƾ�ƹ�ºƿŽƹź���ř�Źƺºƌů��ŚºƷ�ºƿ�Ʋ

ƶŤƃ�ƯŚƷƾ�ưƸƯ�ƂƤƳ�ŶƳřƺţƾ�ěř�ŹŵǀƯŶƾ�řƿŝ�ƲǀŹŚưƽ�ŚƷƽ�ƹƿſƹźƾ�żĩźƯ�ƱŚŤſř�šŚŝƺŞů�ƕŹřżƯ�Źŵƽ�řƿŶƴĩ�ŚƠ���
 

An investigation on the infection of bean fields to potyviruses and their insect vectors in Markazi 
province 
 
Hashemi, S. Sh.1, H. Valouzi2, A. Golnaraghi3 and A. Sarafrazi4 
1.Department of Entomology, Science and Research Branch, Islamic Azad University (IAU), Tehran, 
shahrzad68_h@yahoo.com, 2.Department of Plant Pathology, Science and Research Branch, Islamic Azad University (IAU), 
Tehran, 3.Department of Plant Protection, Science and Research Branch, Islamic Azad University (IAU), Tehran, 4. Insect 
Taxonomy Research Department Iranian Research Institute of Plant Protection (IRIPP), Tehran 
 

Potyviruses are one the important viruses which besides their insect vectors significantly impact legumes production 
around the world. During two consecutive seasons, summer and autumn of 2013, a sampling was carried out in 25 bean fields 
for their infection to potyviruses and aphids. A total of 211 leaf samples of beans and weeds showing some viral-like 
symptoms such as mosaic mottle, leaf deformation and vein-banding were collected. The leaf samples were tested for virus 
infection through indirect ELISA using suspected virus antibody. According to the ELISA test, infections to potyviruses were 
detected in 24% of the bean fields and 12% of leaf samples. The bean fields in Ashtian had the highest rate (50%) of 
infection to potyviruses followed by those in Shazan, Arak, Tafresh and Khomein with an infection rate of 44.4%, 23.15, 
16.7% and 2.2% respectively. Three aphid species,Aphis fabae, Acyrthosiphon pisum, and  A. craccivora were identified, 
which the latter was more prevalent species in bean fields followed by A. fabae. Aphis fabae was mostly found on infected 
bean plants while the two others were dominantly on weed within and around the fields. With respect to the ability to 
transmit viral disease, the aphids can play an important role in their epidemics in the Markazi province. 
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ƺĮƫřƽ�Ƭƣř�Ƃƴĩřźěǀưƾ�ƶŤƃ�ŚƷƽ�ţƺě�ƪƣŚƳƾ�ƹƿŽƹź�ŚƷƽ�ř�Źŵ�šŚŝƺŞůƿ�Ʊřź��
��
ſǀưƃŚƷ�ŵřŻźƸƃ�ƵŶƾÎƬƗ��ǀŻřźƟřźſ�ŵřźưƽÏŮƬƇ�ƶƳŚưſ���ƺūƽ�ŵźƟÎ��ƹźƯƿźƀƟř�ƮƿƱŚÏ���
Î���ƵŚĮƄƳřŵƯǈſř�ŵřŻōƾƤŰţ�ƹ�ƭƺƬƗ�Ŷůřƹ��ǀſŚƴƃ�ƵźƄů�Ƶƹźĭ��ƱřźƸţ�šŚƤƾř��ƱřźƸţ��ƿ��ƱřźSh.hashemi3@yahoo.com�Ï��ƤŰţ�ƶƀſƺƯǀĭ�šŚƤǀĪƃżĜƷŚƾ���ŹƺƄĩ

ƤŰţ�ƂŴŝǀƵŵŹ�šŚƤ�Ŷƴŝƽ�ř��ƱřźƸţ��šřźƄůƿƱřź 

 
ţƺěƾ�ƹƿŽƹź�ƮƸƯ�ƶƬưū�Żř�ŚƷ�źţƿƹ�ƲƿŽƹź�ŚƷƽ�Ƶŵƺƫō�Ư�ŹŚưƃ�ƶŝ�šŚŝƺŞů�ƵŶƴƴĩƾ�ōƿŶƴ��ƶƳƺĭ�ŚƷƽ��ƞƬŤŴƯƶŤƃ�ř�źŝ�ƵƹǈƗ�ŚƷƿŵŚŬ�ſōǀŜ�źƏ�Żřƿ�ƢŸƜţƿƤŤƀƯ�ƶǀƮ��ƪƣŚƳ�řƿ�Ʋ
ŝ�ƪƯřƺƗǀŹŚưƽ�řŻƽ�ĭǀƷŚƾ�ŶƴŤƀƷ��Ƭƣř�ƍŚŞţŹř�ŢųŚƴƃ�ŹƺƔƴƯ�ƶŝǀưƾ�řƿƹ�ƲƿŽƹź�ƶŤƃ�Śŝ�ŚƷ�ŚƷƽ��ŜƫŚƣ�Źŵ�Ʊō�ƪƣŚƳƿ�ŢƄƷ�Ƃƴĩřźě�ƩŶƯ�ŢƀŴƳ�ƶƬůźƯ�Źŵ�Ʊǈĩ�Ƶĥƹźě�Ĩ

�����ƪƯŚºƃ�ƪºƣŚƳ�ƶŤºƃ�ƶºƳƺĭ(C.L.Koch,1854)�Aphis craccivora�A. nerii (Boyer de Fonscolombe,1841) �A. fabae (Scopoli, 1763) � 
(Glover,1877)�A. gossypii�Acyrthosiphon pisum (Harris,1776) �Myzus persicae (Sulzer,1776) ��M. certus (Walker,1849)�ƹ�

Brachycaudus helichrysi (Kaltenbach,1843)�Ƭƣř��ŹŵǀƮ�ŚƷƽ�ŻŹƹŚƄĩƽ�řƿƱřź��řźŝƽ�ƫƹřǀƲ�ƜŤƯ�ŢƄƷ�Żř�ƵŵŚƠŤſř�Śŝ�ŹŚŝǀŻ�źƿƬƣř�Ţƀǀưƾ�ƭźƳ�ƹ�ŚƷŹřżƟřƽ�ſǀ�ƮŤƀ
ƟřźƜū�šŚƗǈƏřǀŚƾƿ�(GIS)��ƹMaxent�ƹŹƽ�ÐÕÔ��Żř�ƶƳƺưƳÐÓÍ�ſŹźŝ�ŵŹƺƯ�ŹƺƄĩ�ƶƤƐƴƯƾ�ŢƟźĭ�Źřźƣ��ƟřźƜū�šŚƗǈƏřǀŚƾƿ�ƶƳƺưƳ�ƍŚƤƳ�Źřŵźŝƽ�ƭźƳ�Źŵ�ƵŶƃ�ſ�ŹřżƟřǀ�ƮŤƀ
ƟřźƜū�šŚƗǈƏřǀŚƾƿ�Ƭƣř�Ƃƴĩřźě�ƶƄƤƳ�ƹ�ŵŹřƹǀưƾ�ƶƳƺĭ�ſźţ�ŚƷǀŶƃ�Ʈ��ƭźƳ�Żř�ƵŵŚƠŤſř�Śŝ��ŹřżƟřMaxent�ƶƄƤƳ�ơƺƟ�šŚƗǈƏř�ƹ�ŚƷƽ�ƬƘƟ�Ƃƴĩřźě�ƩŶƯƾƀƳŚŤě��ǀ�ƹ�Ƃƴĩřźě�ƪ

ŻƿƵŚĮŤƀ�ŚƷƽ�řźŝ�ŜſŚƴƯƽ�ƶƳƺĭ�Źƺƌů�ŶƯō�Ţſŵ�ƶŝ�ŚƷ��ƬŰţǀĨū�ƪ�ŚƳƿřźŝ�ƞƽ�ƘţǀǀƯ�ƲǀƜŤƯ�ŢĩŹŚƄƯ�ƱřżǀŢƟźĭ�ƭŚŬƳř�Ƃƴĩřźě�ƩŶƯ�Źŵ�ŚƷź��ŚŤƳƿ�ƢƏŚƴƯ��ƶĩ�ŵřŵ�ƱŚƄƳ�Ū
żĩźƯƽ���ƱŚŤſřƿſ�ƩŚưƃ�ƹ�ƱŚƴưſ�śƺƴū��ƱŚƸƠƇř�ơźƃ�ƩŚưƃ��ƱŚƯźĩ�ƩŚưƃ��ŵżǀƱŚŤƀ��ř�śźƛ�ƩŚưƃ�ƹ�ƩŚưƃ�ƹ�ŜſŚƴƯŚƳ�ƢƏŚƴƯƿřźƃ�Śŝ�ƱřźƿƬƣř�Ǝǀưƾ�Ƴǀ��ĨºƄų�ƶư

ŜſŚƴƯ�źţƿřźŝ�ƢƏŚƴƯ�Ʋƽ�ƶƳƺĭ�Źƺƌů�Ţſř�ŚƷ� ŽŚſř�źŝ��ŚŤƳƿ�Żř�ƪƇŚů�Ū ōźŝƿŶƴ ƩŶƯ�ƮƸƯ��ŚƷ�źţƿŚƷŹƺŤĩŚƟ�Ʋƽ�ŻƿŤƀƾ�Ƭƣřǀưƾ�źŧƺƯ Źŵ Ƃƴĩřźě řƿƲ ƶƳƺĭ�ŚƷ ƜŤƯǀ�ŚºƷźƽ���
Ư�ƶƴƯřŵǀĮƳŚǀŚƯŵ�Ʋƽ��ƶƳŚƷŚƯ�bio2�Ư��ǀĮƳŚǀŚƯŵ�Ʋƽ��ƶƳǇŚſ(bio1)ĭŶƳŹŚŝ��ƾ��ƶƳǇŚſ(bio12)�źŤƯźĭ�Źŵ�ŚƯŵ�źŨĩřŶůƿƲ���ƵŚƯ�bio5�ţźţ�ƶŝ���ºǀ����Śºŝ�Ŝ�Ò�ÏÖ���Ö�ÎÖ��

�ÎÐ��Ó�Ò���Ƙţ�ŢĩŹŚƄƯǀǀŶƳŶƃ�Ʋ���ŹƺŤĩŚƟ�ƶŝ�ƶūƺţ�ŚŝAUC�ǇŚŝƽ�Õ�Í�ƩŶƯ ŻŚſƽ ěǀƂ ŝǀƴƾ Ƃƴĩřźě ƟřźƜūǀŚƾƿ �ŹřżƟř�ƭźƳ�Żř�ƵŵŚƠŤſř�Śŝ�ŚƷ�ƶƳƺĭMaxent �ŽŚſřźŝ 

ƜŤƯǀŚƷźƽ�ŰƯǀƐƾ�ěǀŝ�Ƃǀƴƾ�ŞſŚƴƯƾ�ƶƳƺĭ�Ƃƴĩřźě�Żř�ŵřŵ�Ţſŵ�ƶŝ�ŚƷ���
 
Climatic distribution patterns of aphids transmitting legums potyviruses in Iran 
 
Hashemi, S. Sh.1, A. Sarafrazi2, S. Solhjouy-Fard1 and M. Afsarian2 

1.Department of Entomology, Science and Research Branch, Islamic Azad University (IAU), Tehran, 
shahrzad68_h@yahoo.com 2.Insect Taxonomy Research Department, Iranian Research Institute of Plant Protection (IRIPP), 
Tehran 
 

Potyvirids are the most important viruses contaminating legums. �Several aphid species transmit these pathogenic viruses, 
besides direct damaging of their host plants through feeding. To find out the relationship between climate potyviruses vectors 
in the form of a large project in the first phase distribution model includes of eight aphid species including Aphis craccivora 
(C.L.Koch,1854), A. nerii (Boyer de Fonscolombe,1841), A. fabae (Scopoli, 1763), A.gossypii (Glover,1877), Acyrthosiphon 
pisum (Harris,1776), Myzus persicae (Sulzer,1776), M. certus (Walker,1849), Brachycaudus helichrysi (Kaltenbach,1843) 
was carried out. The presence records of 378 specimens from 360 localities of Iran besides eight climatic predictors were 
entered in modeling analysis using Geographical Information System and Maxent software. The current and future 
distribution maps and the suitable habitats were determined based on the geographical coordinates of the samples besides 
climatic layers. The jacknife test was carried out to determine the contribution rate of the climatic variables in distribution 
modeling. Results showed the central regions including Yazd, North Kerman, North East Isfahan, South Semnan and North 
Sistan-Balouchestan provinces as unsuitable areas for the eight species. North and North-West Iran with semi-arid climate 
were the most suitable. Among the climatic variables the mean monthly temperature (bio2) , the mean annual temperature 
(bio1), the annual precipitation (bio12), the maximum temperature in the warmest period (bio5), showed contributions of 
29.5%, 19.9%,13%,5.6% in distribution models of the aphids respectively. The Area Under Curve (AUC) index was more 
than 0.80 implying that the Maxent software could successfully map the distribution patterns of the aphids. 
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żưƷ�ƂƤƳƿŢƀ�ŚƷƽ�Ƙưū�ŶƃŹ�Źŵ�ƁŹřƺĭ�ƵŚĮŤſŵǀŹƹŹŚŝ�ƹ�Ţƽ����ƶŤºƀě�żŞſ�ƲſBrachynema germari (Hem.: 

Pentatomidae)��
��

ƋźƯǀƫƺĪƄĩ�ƶƾ��ƿŰŤƟ�śƺƤƘƾ�ŵŚŝōźƸƯ�ŶưŰƯ�ƹ�Źƺěƽ��
ƵźƄů�Ƶƹźĭ�ſŚƴƃƾ�ŻŹƹŚƄĩƽŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽŝźţ�ƵŚĮƄƳřŵ��ǀ��ƱřźƸţ��ŽŹŶƯ�Ţmarzieh.kashkouli@modares.ac.ir��

��
żưƷƿŤƀƾ�ŵżƳ�ƍŚŞţŹř�ƱřƺƴƗ�ƶŝƿŝ�ĨǀƶƳƺĭ�ŵřźƟř�Ʋ�ŚƷƽ�Ư�ƹ�šřźƄů�ƶƬưū�Żř�ƞƬŤŴƯǀƳŚĭŹřƹźĪǀƮƀ�źƘţ�ŚƷƿƯ�ƞƾ�ŵƺƃ��ř�ŹŵƿźŤĩŚŝ�ƂƤƳ�ƶƘƫŚƐƯ�Ʋƽ��ŚºƷƽ�żưƷƿ�Ţºƀ��

ŚƷźŤƯřŹŚě�źŝ�ƁŹřƺĭ�ƵŚĮŤſŵƽ�ƟřźĭƺƯŵǀ��ŢºƠū�ŵřŶºƘţ��Ĩ�ĭ�ºǀźƽ�ƹ�ƹƿ�ºĭĦƾ��ŚºƷƽ��ŵźºƟƽ�����ƶŤºƀě�żŞºſ�Ʋºſ�Brachynema germari Kolenati (Hemiptera: 

Pentatomidae)��ſŹźŝƾ�Ŷƃ��ƴƬĩƾ�ŚƯŻōƿƷŚĮƄƾ�B. germari�ƜƫŚŝ�ŚŝǀƖưū�Ʋ�Źƹōƽ�ƙŚŝ�Żř�ƵŶƃ�ŚƷƽ�ř�ƱŚƯźĩ�ƱŚŤſř�ƶŤƀěƿŵźĭ�ŵŚŬƿřźƃ�Źŵ�ƹ�ŶƿŚƯŻō�ƎƿƷŚĮƄƾ�25±1 

°C�ŹƺƳ�ƵŹƹŵ�ƹƽ�æë�ŢƗŚſ�ŚƴƃƹŹƾƿ�ƹ��í�ŢƗŚſ�ŹŚţƿĪƾ�ƹŹƽ�żƜƯ�ƶŤƀě�ƹ�ĭǀƵŚ��ŹřŵŹŚųŹƺºƃ��Salsola kali���ƁŹƹźºě�Ƶŵřŵ��Ŷºƃ���ŚºƷźŤƯřŹŚěƽ��ƩƹŶºū��ĭŶºƳŻƾ���ŵřŶºƘţ�
ŢƠū�ĭǀźƽ�ƹ�ƹƿĭĦƾ�ŚƷƽ�ŵźƟƽ�ƜƫŚŝǀŞƏ�ƲǀƘƾB. Germari��ƴĤưƷ�ƹ�ƭƺƏźų��ƶģźĜſ��ĨųŚƃ��źſ��ƱŶŝ�ƉźƗ�ƹ�ƩƺƏǀƱŶŝ�ƱŻƹ�Ʋ��ŵřźƟř�Śŝƽ�ƶŤſŵ�Żř�ƶĩ�ŚƷƽ���ƮºŴţ
źŤſřƿ�ƵŶƃ�ƪ�ţǀ�ƩƺƳŚţř�Śŝ�ŹŚưîë��Ʒ�ƹǀźƬĩƺĜƿ�ŢŶſƿ�Ʈæç��źƐƤƯ�śō�Śŝ�ƺƄŤƀƃ�ƹ��źƠţƿ�ŶƳŵƺŝ�ƵŶƃ�Ų�żưƷ�ƱƹŶŝƿŢƀ��ŚºƷ��ŚƤƯƿ��Ŷºƃ�ƶºƀ����ºůřźƏ�Śºŝƾ��ŚºƯŻōƿƫƹř�Ƃ�ºǀ��ƶ
ƳǇƺƏƾ�źţƿţ�šŶƯ�ƲǀƮŴţ�ŹŚư��ŵƺƄƳ�ƮŴţ�ƶŤſŵ�Żř�ŚƸƳō�ƱŶƃřŶū�ƶŝ�ƶŝ�źŬƴƯ�ƶĩ�ŚƷ�ƣŵ�ŢƠƷǀřźŝ�ƶƤƽ�ƷǀźƬĩƺĜƿŶſ�ŢƿƮ�ŵźĭ�śŚŴŤƳř��ƿŶ��ŵŹƿŝŚƾ�źŤĩŚŝƽ żưƷƿ�źƷ�Źŵ�Ţƀ
ţ�ƹŵǀſř�Śŝ�ŹŚư�ũřźŴŤDNA��Ţưƀƣ�ŻřV4Ư�ƵŶƘƯǀƳŚƾ�řźě�ŢƠū�ƹŵ�Żř�ƵŵŚƠŤſř�ƹƿźưGro-F1�Gro-R1�ƹ�16SA1�16SB1��ţźţ�ƶºŝ�ºǀ�řźºŝ�Ŝƽ�Ʊĥ��ŚºƷƽ�groEL��ƹ

16SrRNA�ŻŹř�ŵŹƺƯƿŝŚƾ�ŢƟźĭ�Źřźƣ��ŚŤƳƿƳƺƠƗŶƋ�ƶĩ�ŵřŵ�ƱŚƄƳ�Ūƾ�ŰƐſƾ�ƶŤſŵ�ŚƷƽ�źŤĩŚŝ�ƝŸů�ŦƗŚŝ�ƮŴţƽ�żưƷƿ�Ţưƀƣ�Źŵ�ŢƀV4Ư�ƵŶƘƯǀƳŚƾ�Ưƾ�ŵŵźĭ���ŚºŤƳƿ�Ū
�ƵřƺĭƴƃƹŹƾ�ĭƺƬū�Śŝ�ƶĩ�ŵƺŝǀźƽ�ŵƺưƗ�ƩŚƤŤƳř�Żřƽ�żưƷƿŢƀ�ŚƷƽ�ĭŶƳŻ�ƞƬŤŴƯ�ƪůřźƯ�ƩƺƏ��ƁŹřƺĭ�ƵŚĮŤſŵƾ�ŹƹŹŚŝ�ƹƽ��ƲſB.germari�ƶŝ�ƠƴƯ�ŹƺƏƾ�ŧŚţ�ŢŰţǀ�Źřźƣ�ź

Ţſř�ƶŤƟźĭ��ƫƺţ�ƆƫŚų�űźƳǀ�ƪŨƯŶ�R0��ţřŷ�űźƳ�ƹƾ� (r) ƷŚƴŤƯ�ƹƾ�řżƟřƿƘưū�Ƃǀ�Ţ (ë)řŹřŵ�šřźƄůƽ�żưƷƿţźţ�ƶŝ�ŢƀǀŜ3.588����ƮŴţ0.0121��ƹ�ŻƹŹ�źŝ1.0121��źŝ
żưƷ�ƝŸů�ƶĩ�ŵƺŝ�ŻƹŹƿř�ŢƀƿŵŚƤƯ�ƲƿƴƘƯ�ŹƺƏ�ƶŝ�řŹ�źƾ�Źřŵƽ�ţźţ�ƶŝǀ�ƶŝ�Ŝ0.667���ƮŴţ-0.0029��ƹ�ŻƹŹ�źŝ0.9971�ŵřŵ�ƂƷŚĩ�ŻƹŹ�źŝ���ƱŚƯŻ�ƎſƺŤƯƿ�ƪƀƳ�Ĩ (T)�Źŵ

żưƷ�ƱƹŶŝ�šřźƄůƿ�Śŝ�Ţƀ157.312��ƪŝŚƤƯ�Źŵ104.276�ŝ��ƩźŤƴĩ�šřźƄů�Źŵ�ŻƹŹǀƂ�ŵƺŝ�źţ��ŢƠū�ŵřŶƘţ�ĭǀźƽ�żưƷ�ƱƹŶŝ�šřźƄů�Źŵ�ƵŵŚƯƿŚŝ�Ţƀ �å�îêç��ƪŝŚƤƯ�Źŵ
2.781 �Ʈĩ��ƩźŤƴĩ�šřźƄů�Źŵ�ƵŵŚƯ�źŝ�ŵƺŝ�źţ��Ư�Źŵǀƹ�ƱŚƿĭĦƾ�ŚƷƽ�ŵźƟƽƵŵŚƯ�ƹ�ŚƷźƳ�ƱŶŝ�ƱŻƹ���ŚƷƽ�żưƷ�ƱƹŶŝƿƴƘƯ�ŹƺƏ�ƶŝ�Ţƀƾ�Źřŵƽ��ţźţ�ƶºŝ�ºǀ�Ʈºĩ�Ŝ����ƹ�ŚºƷźƳ�Żř�źºţ

ƵŵŚƯ�ŚƷƽ�ŵƺŝ�ƩźŤƴĩ��ŚŤƳ��ƕƺưŬƯ�ŹŵƿżưƷ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŪƿŢƀ�ŚƷƽ�źŤĩŚŝƿŚƾƿ�ưƸƯ�ƂƤƳƾ�ŝ�Źŵǀĥƺƫƺƽ�ŻŚŝ�ƶŤƀě�żŞſ�Ʋſƽ�Ưƾ�ř�ƝŸů�ƶĩ�ŶƴƴĩƿżưƷ�ƲƿŢƀ����ƵźºƄů�ŚºƷ
Ưǀƶŝ�řŹ�ƱŚŝż�ƠƴƯ�ŹƺƏƾ�ŧŚţ�ŢŰţǀƯ�Źřźƣ�źƾ�ŶƷŵ��ĮŤƀŝřƹ�ƶŝ�ƶūƺţŚŝƾ�ǇŚŝƽ�B. germari�żưƷ�ƶŝƿŢƀ�ŚƷƿưĪţ�šŚƘƫŚƐƯ��ƂǀƬƾ�Ưƾ�ŤĩŚţ�ƶŝ�źŬƴƯ�ŶƳřƺţǀĨ�ŚƷƽ�ŶƯƿźƿŤƾ�

Śě�źŝƿżưƷ�ƶƿŤƀƾ�řźŝƽ�řƿ�Ʋŵŵźĭ�ƵźƄů� 
 

Contribution of gut symbionts to population growth and fecundity of the pistachio green stink 
bug, Brachynema germari (Hem.: Pentatomidae) 
 
Kashkouli, M., Y. Fathipour and M. Mehrabadi 
Department of Entomology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran, 
marzieh.kashkouli@modares.ac.ir 
 

Symbiosis is a close relationship among members of different species, such as the associations between insects and 
microorganisms. In this study, the role of gut symbiotic bacteria on the demographic parameters, mating frequency, and 
individual characters of pistachio green stink bug, Brachynema germari Kolenati (Hemiptera: Pentatomidae) was 
investigated. A laboratory colony of B. germari was established with adults collected from pistachio orchards of Kerman 
province and reared on pistachio nuts and Salsola kali in the laboratory at 25±1 °C under a 16:8 L:D photoperiod. The life 
table parameters, mating frequency and adult individual characters of wild-type B. germari (length and width of body, head, 
antenna, scutellum, proboscis and also body weight) were compared with individuals hatched from surface sterilized 
(treatment with ethanol 96% and sodium hypochlorite 12% and washing with dilution water) egg masses (aposymbiont). To 
determine the�longest soaking time�allowed before the eggs began to dissociate from their egg�mass (seven minutes for 
sodium hypochlorite), we conducted a�preliminary experiment. Bacterial symbiont detections for both treatments were 
evaluated by extraction DNA from the V4 section of the midgut and using two primer pairs, Gro-R1-Gro-F1 and 16SB1-
16SA1amplifing groEL and 16SrRNA genes, respectively. Our results showed that egg mass surface sterilization eliminates 
the bacterium symbiont�from the V4 section of the midgut. The results provided direct evidence that duration of different life 
stages and fecundity of B. germari negatively impacted by prevention of the gut symbionts vertical transmission. The net 
reproductive rate (R0) and the intrinsic (r) and finite (ë) rates of increase of insects harboring symbiont were 3.588 egg, 
0.0121 day-1, and 1.0121day-1, respectively that symbiont elimination reduced these values significantly into 0.667 egg, -
0.0029day-1, 0.9971 day-1, respectively. Mean generation time (T) was significantly more in the aposymbiont insects with 
157.312 versus 104.276 days in control insects. The female mating frequency was significantly lower in aposymbionts with 
2.781 versus 0.952 per female in control insects. Among individual characters, body weights of aposymbiont females and 
males were significantly lower than control females and males, respectively. Taken together, the results demonstrated that the 
bacterial symbionts play an important role in B. germari biology, as elimination of these symbionts negatively affected the 
insect host. Given the highly dependence of B. germari to its symbionts, further investigations may lead to symbiosis-based 
management tactics for this insect. 
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ŚƷźŤƯřŹŚěƽ��ĭŶºƳŻ�ƩƹŶūƾ�Ưǀ���ºĮƳźƟ�ƶºūƺĭ�Żƺºƴƾ��Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae)�Źŵ��
řźƃƿŚƯŻō�ƎƿƷŚĮƄƾ�ƹŹƽ�ĭǀƪƯŚĩ�ƵŚ��

��
ưŤſŹ�ƶƸƫřƾæŞů��ǀſŚŞƗ�Ŝƾ�Źƺěç�ƀů�ƹǀƸƬƫř�ƲǀŹŚƽè��

æ��ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽ��ƬƗƺŝ�ƵŚĮƄƳřŵƾ�ſǀř��ƱřŶưƷ��Śƴƿ�Ʊřź�Elahe_20030r@yahoo.com�ç��ĭ�ƵƹźĭǀƵŚ�Īƃżěƾ��ŻŹƹŚºƄĩ�ƭƺºƬƗ�ƵŶĪƄƳřŵ��ƽ��
ř��ƱřźƸţ��ŶƷŚƃ�ƵŚĮƄƳřŵƿ��Ʊřźè��ĭ�ƵƹźĭǀƵŚ�Īƃżěƾŵźě��ƿŻŹƹŚƄĩ�žƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ř��ũźĩ��ƱřźƸţ�ƵŚĮƄƳřŵƿƱřź��

 
ƯǀĮƳźƟ�ƶūƺĭ�Żƺƴƾ�Ưƺŝƾ�źƯōƿŚĪƽ�ŝƺƴūƾ�ƿĪƾ�źţ�śźŴƯ�Żřƿ�ƲĮƳźƟ�ƶūƺĭ�šŚƟōƾ�Ưƾ�ŶƃŚŝ��řƿŚƷ�ƶƳŚŴƬĭ�ƹ�ƕŹřżƯ�Źŵ�ŢƟō�Ʋƽ�ĮƳźƟ�ƶūƺĭƾ�ƫŚƘƟǀ�Ʊō�Żř�ƹ�ƶŤƃřŵ�Ţ

ŸƜţƿƯ�ƶƾ�ŚưƳƿŶ��ř�ŹŵƿƤŰţ�ƲǀŚƷźŤƯřŹŚě�Ƣƽ�ĭŶƳŻ�ƩƹŶūƾ�ƯǀĮƳźƟ�ƶūƺĭ�Żƺƴƾ�ŸƜţ�Śŝƿĭ�Żř�ƶǀĮƳźƟ�ƶūƺĭ�ƪƯŚĩ�ƵŚƾ��ƺţŚĪƫŚƟ�ƮƣŹ��ŚƯŻō�ƍřźƃ�ŹŵƿƷŚĮƄƾ�ŚƯŵ�Źŵƽ�°CÎ ± 
ÏÒŞƀƳ�ŢŝƺƏŹ��ƾ��Ò ± ÓÍ�ŹƺƳ�ƵŹƹŵ�ƹƽ�(L:D)�æë�í�ſŹźŝƾ�ŵźĭƿŶ��ŚƷ�Ƶŵřŵƽ��ŹřżƟř�ƭźƳ�Ǝſƺţ�ƵŶƯō�Ţſŵ�ƶŝTWOSEX�żŬţƿƬŰţ�ƹ�ƶǀŶƃ�ƪ��ŚŤƳ�ŽŚſř�źŝƿř�Ūƿ�Ʋ
ƤŰţǀţřŷ�űźƳ�Ƣƾ�řżƟřƿƘưū�ƂǀŢ�(rm)ƷŚƴŤƯ�űźƳ��ƾ�řżƟřƿƘưū�Ƃǀ�Ţ(ë)ƫƺţ�ƆƫŚų�űźƳ��ǀ�ƪŨƯ�Ŷ(R0)�ƱŚƯŻ�ƎſƺŤƯ��ƿ�ƪƀƳ�Ĩ(T)�ƫƺţ�ƆƫŚųŚƳ�űźƳ�ƹǀ�ƪŨƯ�Ŷ(GRR)�

ţźţ�ƶŝǀ�Ŝååì�å�±�åîæ�å���ŻƹŹ�źŝååí�å�±�åîê�æ���ŻƹŹ�źŝèéë�è�±�ìèè�æê����ũŚŤƳçíî�å�±�åíí�èå��ƹ�ŻƹŹæèè�ê�±�íê�çë�ŵƺŝ�ƮŴţ���źºƠţ�ƵŹƹŵ�ƩƺƏƿ��ƮºŴţ�Ų
åìî�å�±�ëé�é�ƹŹǇ�ƵŹƹŵ�ƩƺƏ��ŻƹŹƽ�æê�å�±�ëé�æç�Ơƃ�ƵŹƹŵ�ƩƺƏ�ŻƹŹǀĭźƾ�æêî�å�±�íé�î��ƚƫŚŝ�ƵźƄů�źưƗ�ƩƺƏ�ƹ�ŻƹŹêìê�å�±�éî�æå�Ŷƃ�ƶŞſŚŰƯ����
��

Life table parameter of tomato leaf miner, Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae) 
on the whole plant under laboratory conditions  
 
Rostami, E.1, H. Abbasipour2 and H. Allahyari3 
1.Department of Plant Protection, Faculty of Agriculture, Bu-Ali Sina University, Hamedan, Iran, 
Elahe_20030r@yahoo.com 2.Department of Plant Protection, Faculty of Agricultural Sciences, Shahed University, Tehran, 
Iran, Habbasipour@gmail.com 3.Department of Plant Protection Faculty of College of Agriculture & Natural Resources, 
University of Tehran, Karaj, Iran.allahyar@ut.ac.ir 
 

Tomato leaf miner, Tuta absoluta (Meyrick), is a devastating pest of tomato plants originating from South America� This 
pest lives inside the farm and greenhouses of tomato. In this research, life table parameters of tomato leaf miner were 
evaluated in laboratory condition under 25 ± 1°C, 60 ± 5% RH and a 16:8 hrs (L:D) photoperiods on the plant leaves (Falkato 
cultivar). The collected data were analyzed by using the TWOSEX software 2015.0606 version., the intrinsic rate of increase 
(rm), the finite rate of increase (ë), net reproductive rate (R0), mean generation time (T) and the gross reproduction rate (GRR) 
were 0.091 ± 0.007 day-1, 1.095 ± 0.008 day-1, 15.733 ± 3.346 offspring, 30.088 ± 0.289 day and 26.85 ± 5.133 egg, 
respectively. Duration of egg incubation, larval, pupa and adult stage of T. absoluta were 4.64�± 0.079, 12.64�± 0.15, 9.84�± 
0.159�and 10.49 ± 0.575�days respectively.  
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ŧŚţǀź�ƶƴĩ�źĭŹŚĪƃAmblyseius swirskii (Acari: Phytoseiidae) �Źŵ�ųŚţǀź�Źŵ�ƮŴţ�ŹřŸĭƽ�ƭźƟ��ŚºƷƽ��żŞºſ�ƹ��żºƯźƣ�
ƶƴĩ�ƲţŹŚţ��(Acari: Tetranychidae)�Tetranychus urticae Koch� 

��
ĜſǀƵŶ�źĪƀƗƿƶ�ƿŵżƽ��ƵŵřŻō�ŶƷřŻƽ�ŚĜƬĭƿƳŚĮƾ��ƬƗǀŚƋź�ŹƺŞƇƽ�ƹ�ƶŤƃźƟ�Ưźĩƾ�ƳŚŝŹŶŝƾ��
Ƶƹźĭ�ĭǀƵŚ�Īƃżěƾ���ƵŶĪºƄƳřŵ��ƭƺºƬƗ�ƹ �ºſŶƴƸƯƾ��ŻŹƹŚºƄĩƽ���ŵźºěƿž��ŻŹƹŚºƄĩƽ ƹ �ƖŝŚºƴƯ�ŞƏǀ�ºƘƾŵ���ƵŚĮºƄƳř���ƱřźºƸţ ��ũźºĩ�ř�ºƿƱřź��sepidehaskarieh@ut.ac.ir��

zahedig@ut.ac.ir��saboori@ut.ac.ir��fkaramii@ut.ac.ir���
��

šřŵƺūƺƯ�Śŝ�ƵźƸŝ�ĭǀźƽ�Żř�ŹŚĩƹŻŚſ��ŢŞƣřźƯ�ŶƫřƹƿƲ��ƯǀƱřż�źƐų�źĭŹŚĪƃƽ�řŹ�řźŝƽ�ƱřŶƳŻźƟ ƱŚƃ�ƶŝ�ƪƣřŶů�Ưƾ�ŶƴƳŚſŹ��ƺŬŤƀū�řźŝƽ�ěǀřŶ�Ʊŵźĩ�ƱŚĪƯ�ŚƷƽ�ƲƯř�řźŝƽ�
ƮŴţ�ŹřŸĭƽ��ƳǀŶƴƯŻŚ�ƝźƇ�ĥźƳřƽ�ŻƿŵŚƽ�Ţſř�ƹ�ƷŚĭƾ�ơŚƠţř�Ưƾ�ŶŤƟř�ƶĩ�ŵźƟ�ƵŵŚƯ�ūźţǀŮ�Ưƾ�ŶƷŵ�ƶŝ�ŹƺƏ�ŢƣƺƯ�ƮŴţ�ŚƷ�řŹ�Źŵ�ƱŶŝ�ƶĮƳ�ƶŤƃřŵ�ƹ�Źŵ��ƱŚºƯŻ��ŜºſŚƴƯ��źºţƽ�
ƮŴţ�ŹřŸĭƽ�řŹ�ƶƯřŵř�ŶƷŵ��Źŵ�ƴģǀƲ�ŤƫŚůƾ�Ưƾ�Ʊřƺţ�ŢƠĭ�ƶĩ�źĭŹŚĪƃ��ƿŚ�źƷ�ƪƯŚƗ�ħŚƳźƐų�ŵƿźĮ��ŦƗŚŝ�ŚƤƫřƽ�ŶěƿƵŶ�Ʒźěǀż�Żř�ƮŴţ��ŹřŸºĭƽ(egg retention)�Źŵ��ŹŚĪºƃ�

�ƵŵŚƯ�ƮŴţ�ŹřŸĭ��ƵŶƃ�Ţſř��ƶƴĩ��źĭŹŚĪƃ�Amblyseius swiriskii Athis- Henriot (Acari: Phytoseidae)�Źŵ�řźƃƿƎ�ƩźŤƴĩ�ƵŶƃ��êtçê�ƶūŹŵ�ƀƬſǀŽƺ �æë�
ŢƗŚſ�ŚƴƃƹŹƾƿ��í�ŢƗŚſ�ŹŚţƿĪƾ�ƹ�êtëê�ŶƇŹŵ�ŢŝƺƏŹ�ŞƀƳƾ��ƴƬƧƾ�ƶƴƧ�ƲţŹŚţ�Tetranychus urticae ��ƹŹƽ�ĭǀƱŚƷŚ�ŝƺƫǀŚ�Źŵ�řźƃƿƎ�ƩźŤƴĩ�ƵŶƃ��ŹƺƳ�ƪƯŚƧ��ĚƯǇ�

ŶſƿƮ����ŚƯŵƽ�êtçê�ƶūŹŵ�ƀƬſǀŽƺ�ƹ�ŢŝƺƏŹ�ŞƀƳƾ�æåtëê�ŶƇŹŵ��ƁŹƹźě�Ƶŵřŵ�ŶƳŶƃ��ţǀŹŚư ƹ ŶƷŚƃ�ƶŝ�šŹƺƇ�ĨŤƄţ��źºŤěƽ�ë��ŤƳŚºſƾ��źºŤƯƽ��ƹŚºůƽ��īźºŝ�ŝƺƫ�ºǀŚ�
ê�ç�ê�ç��ŮƐſ�ŻƿźƿƲ�īźŝ�ƶŝ�Ţưſ�ǇŚŝ��ƹ�ƶŞƴě�ƕŚŞƃř�Żř�śō�Ƹţǀƶ�ŶƳŶƃ���Źŵ�řƿƲ�ƱƺƯŻō�ÎÍ�ƮƷ�ƚƫŚŝ�ƲţŹŚţ�ƵŵŚƯ�ƶƴĩ��ƵřźưƷ�ƶŝ�ƲſÏ�źŤě�ƱƹŹŵ�źĭŹŚĪƃ�ƚƫŚŝ�ƵŵŚƯ�ƶƴĩƽ�

�šŶƯ�ƶŝ�ƲţŹŚţ�ƶƴĩ�ƹ�ŶƳŶƃ�Ƶŵřŵ�ŹřźƣÏÑ�ƤŤƀƯ�ŹƺƏ�ƶŝ�ŢƗŚſǀƮŴţ�ƝŸů�Żř�žě��ŶƴŤƟźĭ�Źřźƣ�źĭŹŚĪƃ�ƉźƘƯ�Źŵ�Ʈ�ŚƷƽ�ƶƴĩ�ŚƷƽ��ƩƺƏ�Źŵ�ƶĩ�ƲţŹŚţÏÑ��ƶŤƃřŸĭ�ŢƗŚſ
ƶƴĩ�Źƺƌů�Źŵ�ŵƺŝ�ƵŶƃ�ŚƷƽ�ƶƴĩ�Śţ�Ŷƃ�Ƶŵřŵ�ƵŻŚūř�źĭŹŚĪƃ�ŚƷƽ�ƴţŹŚţƾ��šŶƯ�ƶŝ�ŶƳŵƺŝ�ƵŶƳŚƯ�ƵŶƳŻ�ƶĩÒ�ƮŴţ�ŢƗŚſ�ŹřŸĭƽ�ƮŴţ�źƷ�ƲŤƃřŸĭ�ƱŚƯŻ�ƹ�ŶƴƷŵ�ƭŚŬƳř��Ŷƃ�ŢŞŧ��
ƮŴţ�ŻƹŹ�ƶſ�Żř�žě�źƠţ�ŚƷƿźƠţ�ƱŚƯŻ��ŶƳŶƃ�ŲƿƳ�ƮŴţ�źƷ�Ųǀƴū�ƺưƳ�ƹ�ŶƃŹ�ƵŹƹŵ�ƹ�ŢŞŧ�żǀƴƾ�ƮŴţ�źƷ�Ŷƃ�ƶŞſŚŰƯ��řƿƲ�ƱƺƯŻō�Źŵ�çå�ŹřźĪţ�ƹ�Śŝ�źƷ�ƿĨ�Żř�ƭźƟ�ŚƷƽ��ƶºƴĩ�

ƲţŹŚţ�ƶŝ�šŹƺƇ�ƶƳŚĭřŶū�ƭŚŬƳř�ŶƴŤƟźĭ��ƵŹƹŵ�ŶƃŹ�ƹ�ƺưƳ�ƴūǀƴƾ�ƮŴţ�ŹŚĪƃ�Źŵ�ƹŵ�ŢƫŚů�ŵƺūƹ�ƹ�ƭŶƗ�ŵƺūƹ�źĭŹŚĪƃ�ƶŞſŚŰƯ�Ŷƃ��ŚŤƳƿŪ ƱŚƄƳ ŵřŵ ƶĩ�ƳŚƯŻƾ���żŞºſ�ƭźƟ�ƶĩ
ƤŤƀƯ�ŹƺƏ�ƶŝ�ƲţŹŚţ�ƶƴĩǀ�źĭŹŚĪƃ�ƶƴĩ�źŝřźŝ�Źŵ�ƮA. swirskii �ƮŴţ�ŢƟźĭ�Źřźƣ����ŢºƃřŶƳ�ƶºĮƳ�ƱŶŝ�Źŵ�řŹ�ŚƷ�íì�çtíì�ìê(�P>0.05)���źºƠţ�ƵŹƹŵ�ŚºƯř��ƿ�ƮºŴţ�Ų��ŚºƷƽ�

ƶŤƃřŸĭ��ƲţŹŚţ�ƶƴĩ�żƯźƣ�ƭźƟ�Ǝſƺţ�ƵŶƃƳŚƯŻƾ�ƤŤƀƯ�ŹƺƏ�ƶŝ�ƶĩǀŢƟźĭ�Źřźƣ�źĭŹŚĪƃ�ƶƴĩ�Źƺƌů�Źŵ�Ʈ���æê�ætëë�ìé�ƮŴţ�ƶŝ�ŢŞƀƳ���ŚƷƽ�ƶƴĩ�Ǝſƺţ�ƵŶƃ�ƶŤƃřŸĭ�ŚƷƽ�
ƴţŹŚţƾ�ƴƘƯ�ŹƺƏ�ƶŝ�ŶƳŵƺŞƳ�źĭŹŚĪƃ�Źƺƌů�Źŵ�ƶĩƾ�Źřŵƽ��ŵƺŝ�źŤưĩ�íç�åtìì�ìí(�P< 0.05)���Ư�źƔƳ�ƶŝƾ�ř�Źƺƌů�ƭƹřŶţ�ŶſŹƿřźŝ�źĭŹŚĪƃ�ƶƴĩ�ƶƳƺĭ�Ʋƽ�Ŷě�ŻƹźŝƿųŚţ�ƵŶǀ�ź

ƮŴţ�Źŵ�ŹřŸĭƽ�ŹƹźƋ�żƯźƣ�ƭźƟ�Źŵƽ�Ţſř��ř�ƶŝ�ƶūƺţ�Śŝƿř�Źŵ�ƂƷƹĦě�ƶĪƴƿƯŻ�Ʋǀƶƴĩ�Źŵ�ƶƴ�ŚƷƽ�ƫƹř�ƲţŹŚţǀƲ Ư�ƭŚŬƳř�ƶĩ�Ţſř�ŹŚŝƾ Śſ�ŵŹƺƯ�Źŵ�ƹ�ŵƺƃƿƶƴĩ�ź ƀŝ�ƮƷ�ŚƷǀ�ŹŚ
ưĩ�šŚƗǈƏř�ƹ�ƵŶƃ�ƭŚŬƳř�ŹŚĩ�Ʈĩƾ�ŵŹřŵ�ŵƺūƹ� 

 
Different forms of Tetranychus urticae Koch (Acari: Tetranychidae) and their plasticity in 
retaining eggs in the presence of predatory mites Amblyseius swirskii (Acari: Phytoseiidae) 
 
Askarieh Yazdi, S., A. Zahedi Golpayegani, A. Saboori and F. Karami Badrbani 
Department of Plant Protection, Faculty of Agricultural Science and Engineering, College of Agriculture and Natural 
resources, University of Tehran, Karaj, Iran, sepidehaskarieh@ut.ac.ir, zahedig@ut.ac.ir, saboori@ut.ac.ir, 
fkarami@ut.ac.ir 
 

Organisms would reduce the predation risk of their offspring through Parental care. Searching safe ovipositing sites, 
females should spent lots of energy so that sometimes they prefer to keep the eggs inside body and deposit them in a more 
appropriate time. In such situations, the predator (or any other risky factor) might induced the egg retention phenomena in 
prey (the ovipositing female). We used females of two (green and red) forms of Tetranychus urticae to study whether they 
could retain eggs inside their body when encountered the predatory mites,, Amblyseius swirskii Athias-Henriot (Acari: 
Phytoseiidae) were reared under controlled conditions (25±5°C, 16:8 (L:D) hours photoperiod and 65±5% RH.). Spider mites 
were reared on bean pots under controlled conditions (25±5°C, complete photoperiod (sodium lamp) and 65±10% RH). The 
treatment and control Petri dishes (6 cm) were consisted of 2.5×2.5cm2 detached bean leaf (put upside down) on water 
saturated cotton wool� Ten same-aged spider mite females and two�same-aged predator females were added into the treatment 
dish and ten same-aged spider mite females were added into the Control for 24 hours.�After 24 hours�the survived spider 
mites�oviposited in the presence of two predatory mites. The spider mite ovipositing behavior was monitored for five hours. 
The eggs were hatched within three days. The experiment was replicated 20 times with each of the spider mite form. The egg 
incubation time were compared between the treatment (predator presence) and Control (predator absence). The results 
showed when T. urticae green form females oviposited on patches in the presence of predator (75/87±2.87), their eggs did 
not hatch significantly earlier than those laid by females exposed to no predators (78/77±0.82) (P> 0.05), whereas when T. 
urticae red form females oviposited on patches in the presence of predator A. swirskii, the females retained the eggs  in their 
body (74/66±1/15) (P< 0.05). Retaining eggs inside the body for decreasing the risk of predators for prey eggs has little been 
studied. To our knowledge, the present research is the first studies on the probable ability of a tetranychid prey to retain eggs 
in the presence of predators. 
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ōƿƫř�ŚǀĥŚƟƺĮƽ�ĭ�šřźƄů�ŹŵǀƵŚ�ƹźţ�ŦƗŚŝ�ŹřƺųƿřŸƛ�ƆƈŴţ�Ūƾƿ�řŸƛ�ŮƐſ�Źŵƾƿ�Ư�źţǇŚŝƾ��ŵŵźĭ��
��
ƬƗǀƯř�ŚƋźǀźƽ�ƯŚūƾÎƀů��ǀƣŵŚƇ�ƲƾÎƀƳřźƟ��ǀĭ�žǀšźŞƬÏ��ƀŰƯǈƛǀũƹźƯ�ƲÎ�ƹ�Ƶŵƺſō�ŶưůřÐ��
Î��řƿſƹŵźƟ�ƵŚĮƄƳřŵ�ŶƸƄƯ��Ʊřźƾ�ŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ŶƸƄƯƽĭ�Ƶƹźĭ��ǀƵŚ�Īƃżěƾ��alirezaamirijami@gmail.com�Ï��ţŚƳ��ƱŚŤƀƬĮƳřǀţŚƳ�ƵŚĮƄƳřŵ��ƭŚƸĮƴǀ���ƭŚºƸĮƴ

ŞƏ�ƭƺƬƗ�ƵŶĪƄƳřŵǀƘƾ��Ð��řƿſƹŵźƟ�ƵŚĮƄƳřŵ�ŶƸƄƯ��Ʊřźƾ�ƃ�Ƶƹźĭ��ƭƺƬƗ�ƵŶĪƄƳřŵ��ŶƸƄƯǀưƾ��
 

�šřźŧřƶƐſřƹ�řƽ�ĭǀƷŚƾ�ưƸƯ�ƂƤƳ�ƵŹřƺưƷƾ�ƮƷźŝ�Źŵ�ŹŚĪƃ�Ƃƴĩ��ƶŤƃřŵ�źĭŹŚĪƃ�ŶƳř��ƀŝǀŹŚƽ�ĭ�Żřǀƛ�ƱŚƷŚǀƬƷř�źƾ�ƹŚůƽ�ǇŚŝ�ŭƺƐſƾƿ�ĩźţ�Żřǀ��ƗŚºƟŵ�šŚºŞƾ��ƺƳŚºŧƽ�
ŚŤưƷ�ƶŝ�ŢŞƀƳƿƬƷř�ƱŚƾ�Ư�ƱŚƃŵƺų�ƵŶƃƾ�ĭ�ƹ�ŶƴƃŚŝǀƵŚ�řŹřŵ�ƱřŹřƺųƽ�ĥŹƿřŸƛ�Ʈƾƿ�ƇŚƈŤųřƾ�ř�Żř�ŶƳŹŵŚƣ�ŜƬƛřƿĩźţ�Ʋǀưſ�šŚŞƾ�ƵźƸŝ�Źřŵźŝƽ����ƱŚƴưºƃŵ�źºŝřźŝ�Źŵ�řŹ�ŵƺų�ƹ

ŞƏǀƘƾ�ƸŬţ�ƹ�ŮƬƀƯǀŚưƳ�żƿŶƴ��ĭ�ƝǈųźŝǀƵŚ�řŹřŵ�ƱřŹřƺųƽ�ĥŹƿřŸƛ�Ʈƾƿ�ƇŚƈŤųřƾ�ĭ��ǀƵŚ�řŹřŵ�ƱřŹřƺųƽ�ĥŹƿřŸƛ�Ʈƾƿ�ƯƺưƗƾ��ŶƣŚƟ�ºƿ�ŹŚĭŻŚºſ�Ĩƽ���ƬƯŚºĪţ�ƅŚºųƾ���ŢºƸū
Ʈſ�řŵŻƾƿ�źƸŝ�ƹ�Ƶ�Źřŵźŝƽ�ƫƺŝŚŤƯ�ŻřǀŢ�ŚƷƽ�ƺƳŚŧƽ�ĭǀƯ�ƱŚƷŚǀưƳ�ŚŞƣŚƘŤƯ�ƹ�Ƶŵƺŝ�ƱŚƄƳŚŝżƾ�Żř�ŶƴƳřƺţ�řƿĩźţ�Ʋǀřźŝ�šŚŞƽ�ŞƏ�ƱŚƴưƃŵ�Śŝ�ƶƬŝŚƤƯǀƘƾ�ŶƳźŞŝ�ŵƺſ���źŧř�źƋŚů�ƶƘƫŚƐƯ�Źŵ

�ƪƯŚƃ��ƞƬŤŴƯ�ƶưƘƏ�ƕƺƳ�ƹŵƿĭ�ƶƳƺĭ�ĨǀƵŚ��ƫř�Źřƺºųǀ�ĥŚºƟƺĮBrevicoryne brassicae L. (Hem.: Aphididae) ��ŵ�ƶºƳƺĭ�ƹƿ��ºƬě�źºĮƾ���ĥŚºƟMyzus persicae 

Sulzer. (Hem.: Aphididae)�ƹźŝƽ�ƶŤƃ�ŵźĪƬưƗ�Ƭě�Źřƺųƾ��ĥŚƟEpisyrphus balteatus De Geer (Dip.: Syrphidae)�ŚƯŻō�ŵŹƺƯƿŢƟźĭ�Źřźƣ�Ƃ���źºƷ��ƹŵ
ƹŹ�ƶŤƃƽ�ĭǀƯ�ƵŚǀſ�Ʃŵźų�ƱŚŝżǀƵŚ��Brassica nigraŝ���ƶ�ƱřƺƴƗƿĭ�ƶƳƺĭ�Ĩǀƛ�ƵŚǀƬƷř�źƾ�ǇŚŝ�ŭƺƐſ�Śŝƾƿ�ſ�ŻřǀƴǀźĮƿŸƜţ�ƲƿƯ�ƶƾ�ŶƳŵƺưƳ���ºſǀƴǀźĮƿ�ƶºƳƺưƳ�Źŵ�Ʋ��ŚºƷƽ�

ĭǀƷŚƾ�Ƴ�ƹǀƶŤƃ�ƱŶŝ�ż�ŚƷƽ�ƁŹƹźě�ƿ�ƶŤƟŚƹŹƽ�ſ�ƩŵźųǀƟřźĭƺţŚƯƹźĩ�ƁƹŹ�ƶŝ�ƵŚƾ�ŚƯƿōŹŚĩ�Śŝ�Ɩƾƿ�Ƙţ�ǇŚŝǀǀŵźĭ�ŹřŶƤƯ�ƲƿŶ��ōŹŚĩƾƿ�ŵźƟƽ�ƳŚƯŻ�źĭŹŚĪƃƾ�Ƭě�ƶưƘƏ�Żř�ƶĩƾ��ĥŚƟ
ŸƜţƿƯ�ƶƾ�ŹŚĪƃō�ŻźƏ�ƶŝ�ŵźƧƽ�Ťƣƹ�Żř�źŤƸŝƾ�ņƹ�ƶưƘƏ�Żř�ƶĩ�ŵƺŝƿƵĦ�ŸƜţ�ŹřƺųƿƯ�ƶƾ�ŵƺưƳ��ƴĤưƷǀƵŵŚƯ�Ʋ�ŚƷƽ�ƮŴţ�ƱŚŰūŹ�źĭŹŚĪƃ�Źƿżƽ�źţǇŚŝƽ�ƹŹ�řŹƽ�ě�ƶŤƃƬƾ��ŭƺƐſ�Śŝ�ĥŚƟ

Śě�ŚŤŞƀƳǀƿſ�ƲǀƴǀźĮƿŚƤƯ�Źŵ�Ʋƿƫř�ƶŤƃ�Śŝ�ƶƀǀǇŚŝ�ŭƺƐſ�Śŝ�ĥŚƟƺĮƾƿ�ƀĩƺţ�Żřǀ�ƱŚƄƳ�ŹƺĩŸƯ�Ʋ�ŶƳŵřŵ��ƿƶŤƟŚ�ŚƷƽ�řƿŚƯŻō�ƲƿƯ�ƱŚƄƳ�Ƃƾ�ĭ�šřźƄů�ƶĩ�ŶƷŵǀƵŚ��ƫř�Źřƺºųǀ��ĥŚºƟƺĮ
ĭ�Żř�Ʈſ�śŚƀŤĩř�ƶƐſřƺŝ�Ţſř�ƲĪưƯǀƯ�ƱŚƷŚǀƗƺƳ�ƱŚƄƳŚŝżƾ�řŸƛ�ƆƈŴţƾƿ�řŸƛ�źţǇŚŝ�ŮƐſ�Źŵ�řŹƾƿ��ƭƺſ�ŮƐſ��ƺſ�ƶŝƽ�ĭǀƵŚ�Ƭě�ƱřŹřƺųƾ�ŚƤƫř�ĥŚƟ��Ŷƴƴĩ����

 
Does oligophagy in herbivores promote diet specialization at the higher trophic level? 
 
Amiri-Jami, A.1, H. Sadeghi1, F. Gilbert 2, Gh. Moravvej1 and A. Asoodeh3  
1.Department of Plant Protection, Faculty of Agriculture, Ferdowsi University of Mashhad, Mashhad, Iran, 
alirezaamirijami@gmail.com 2.School of Life Sciences, Nottingham University, Nottingham NG7 2RD, U.K, 3.Department of 
Chemistry, Faculty of Science, Ferdowsi University of Mashhad, Mashhad, Iran 
 

Plant mediated effects always have had an important role in prey-predator interaction. Many wild plants contain higher 
level of defense compound than their domesticated congeners and specialized herbivores can often utilize those toxins to 
compile their own chemical arsenal to escape enemies. Contrary to specialist herbivore, generalist herbivores don't have an 
evolved special adaptation to detoxify and sequester plant secondary metabolites and consequently can't benefit of those 
against their natural enemies. Objective of the present study was to investigate the effect of two different prey type, include 
specialist herbivore Brevicoryne brassicae L. (Hem.: Aphididae) and generalist one, Myzus persicae Sulzer .(Hem.: 
Aphididae) when fed on black mustard, Brassica nigra, a wild species with high levels of sinigrin, on the performance of the 
generalist aphidophagous Episyrphus balteatus De Geer (Dip.: Syrphidae). Sinigrin was quantified by HPLC in both leaf 
samples and total aphid bodies reared on the black mustard. The individual fitness of the predator on these aphids when fed 
on generalist prey was clearly better than when fed on specialist one. Also Females had a higher overall preference for the 
generalist aphid with relatively low levels of sinigrin than specialist one with high levels of the toxin. Our finding show that 
oligophagous herbivores may due to co-opt toxicity from their host plants induce an specialization at the higher trophic level 
toward polyphagous herbivores.  
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ŻŹřƿŝŚƾ�ƶƬţ�ŚƷƽ�ĮƳŹƾ�Ƙưū� Ʈĩřźţ� źŝ� ƵŶƴŞƀģǀƀě� Ţǀſō� ƪǀŗŚƾ�� �šŚŞƧźƯDiaphorina citri Kuwayama�Źŵ� �
ƱŚŤƀģƺƬŝ��

��
ƬƯǀƹźƀų�ƶŰƽÎ�ƹ�ƬƗƾ�ŶưŰƯƽ�ŹƺěÏ��

Î���ĭ�ƂŴŝǀƵŚ�ĪƃżěƾƤŰţ�żĩźƯ��ǀŻŹƹŚƄĩ�šŚƤƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ���ƱŚŤƀģƺƬŝÏ��ƵźƄů�ƂŴŝ�ſŚƴƃƾ�ŻŹƹŚƄĩƽƤŰţ�ƶƀſƺƯ��ǀĭ�šŚƤǀƵŚ�Īƃżěƾ�ŹƺƄĩ��
��

ƀěǀſō�ƪǀŚƾƿ�šŚŞƧźƯ��Kuwayama�Diaphorina citri� �ſƹ�ƂƴĩřźěǀƘƾ�ſō�śƺƴū�Źŵǀ�ƹ�ŵŹřŵ� Śƿƨƾ�ƮƸƯ�Żř�źţƿř�śƺƴū�Źŵ�šŚŞƧźƯ�šŚƟō�Ʋƿ�ŹŚưƃ�ƶŝ�Ʊřź
Ưƾ�ōƿŶ��řƿŝ�ƪƣŚƳ�ŢƟō�ƲǀŹŚưƽ�źŤĩŚŝƿŚƾƿ�źĭƿƴǀ�ĬƴƿƯ�ŚǀŢſř�šŚŞĩźƯ�żŞſ�Ƶƺ��řƿŝ�ƲǀŹŚưƽ�ŵƺŝŚƳ�ŦƗŚŝƽ�ŶƴģƿŢſř�ƵŶƃ�ƱŚŤƀģƺƬŝ�Źŵ�šŚŞĩźƯ�ƙŚŝ�Ʋ��ř�ŹŵƿŧŚţ�ƂƷƹĦě�Ʋǀ�ź

ƟřźƜū�ŢƸū��ĬƳŹǀŚƾƿƯ�Źŵ�ƶƬţ�ŜƈƳ�ƁƹŹ�ƹ�ƕŚƠţŹř��ǀƀě�ƪƯŚĩ�šřźƄů�ŜƬū�ƱřżǀƏ�ƪƾ�ſŹźŝ�ƩŚſ�ƶſƾ�Ŷƃ��ŗřŹŚĩ�Ʃƹř�ƩŚſ�Źŵƾ�ƶƬţ�ŚƷƾƿ�ĬƳŹ�Śŝ�ŚƷƽ�ŝō��ŵŹŻƾ�ƹ�żŞſ��
ŻŹř�ŵŹƺƯ�ŶƷŚƃ�ƱřƺƴƘŝ�ƝŚƠƃƿŝŚƾ�ŶƴŤƟźĭ�Źřźƣ� �ŧŐţ�ƭƹŵ�ƩŚſ�ŹŵǀƶƬţ�ŜƈƳ�ŢƸū�ƹ�ƕŚƠţŹř�ź�ŚƷƽ�żĭźŝ�ĬƳŹƿſŹźŝ�Ʃƹř�ƩŚſ�ƵŶƾ�ƁƹŹ�ƭƺſ�ƩŚſ�Źŵ�ƹ�Ŷƃ�ŚƷƽ��ƞƬŤŴƯ
ƤƟř�ŜƈƳ�ƪƯŚƃ�ƶƬţ�ŵźŝŹŚĩƾ�ŵƺưƗ�ƹƽƹŹ��ƽ�ŝ�ŹřƺƳ�ƹ�ŢųŹŵ�ƶƴţǀſŹźŝ�ƱŚŤųŹŵ�Ʋƾ�ŵźĭƿŶ��ŚŤƳƿƀě�ƪƯŚĩ�šřźƄů�ƶĩ�ŵřŵ�ƱŚƄƳ�ƵŶƯō�Ţſŵ�ƶŝ�Ūǀ�ŵŹŻ�ĬƳŹ�ƶŝ�šŚŞĩźƯ�ƪ

ŝǀŚſ�Żř�źŤƄƿĬƳŹ�ź�ƬĮƳř�ŵŹŻ�ĬƳŹ�ŶƳŶƃ�ŜƬū�ŚƷǀƀƾ�Ư�ŚŝǀĮƳŚǀ�ŹŚĪƃ�ƲÑÍ�ÎÕÍ��Źŵ�ƵźƄůƿ�ĨŚſ�ƶŝ�ŢŞƀƳ�ƶƬţƿĬƳŹ�ź�źţźŝ�ŚƷƽ�ř�ƲưƋ��ŢƃřŵƿŗřŹŚĩ�ƶĪƴƾ��ƕŚƠţŹř�Źŵ�ƶƬţ
Ò�Ï�źŤƯƽ�ƯŻ�ŮƐſ�ŻřǀƯ�Śŝ�śźƜƯ�ŢƸūŹŵ�ƹ�ƲǀĮƳŚǀ�ŹŚĪƃ�ƲÒÏ�ÎÔ�Śſ�Żř�źŤƸŝ�ƶƬţ�źƷ�Źŵ�ƵźƄůƿţ�źǀŵƺŝ�ŚƷŹŚư��ŚŤƳƿŵƺưƗ�ŜƈƳ�ŵřŵ�ƱŚƄƳ�ƭƺſ�ƩŚſ�Ūƽ�Ư�Śŝ�ŚƷ�ƶƬţǀĮƳŚǀ�Ʋ

�ŹŚĪƃÏÏ�źŤƸŝ�ƶƬţ�źƷ�Źŵ�ƵźƄůƿŤƳ�Ʋǀƶŝ�řŹ�ƶŬ�Ţƃřŵ�ƩŚŞƳŵ��Ƭĩ�ŹƺƏ�ƶŝƾ�ƶŝ�ĬƳŹ�ŵŹŻ�ƵŶƴŞƀģ�ƶƬţ�ŵźŝŹŚĩ�ŵƺưƗ�šŹƺƇƽ��ƕŚƠţŹř�ŹŵÒ�Ï�źŤƯƽ�řźŝ�śźƜƯ�Ţưſ�ƶŝ�ƹŹ�ƹƽ�
ƀě�ƩźŤƴĩǀƇƺţ�šŚŞĩźƯ�ƪǀƯ�ƶƾ�ŵƺƃ���

 
Evaluation of coloured sticky traps on Asian citrus psyllid, Diaphorina citri Kuwayama, 
population density in Baluchestan 
 
Khosravi, M.1 and A. Mohammadipour2 

1.Plant Protection Department, Agricultural and Natural Resources Research Center of Baluchestan, 2.Agricultural 
Entomology Department, Iranian Research Institute of Plant Protection 
 

The Asian citrus psyllid, Diaphorina citri Kuwayama, is widely distributed in southern Asia. It is an important pest of 
citrus in southern Iran as it is a vector of a serious citrus disease called greening disease or Huanglongbing. This disease is 
responsible for the destruction of several citrus orchards in Baluchestan. In This study, the effects of color, direction, height 
and orientation of sticky traps on psyllids capture, were evaluated during 3 years. In the first year different color traps 
including yellow, green, blue and transparent as control traps were studied. In the second experiment the effects of trap height 
and trap direction were investigated and in the third experiment, different trapping methods including horizontal and vertical 
traps attached on the trunk and stripped between trees were studied. Results showed that adults are attracted to yellow traps 
more than other colors. English yellow trap, with average of 180.40 insect on trap was better than other colors. Traps at 2.5 
meter height from the ground level and at westhern side captured 17.52 insects per trap and were better than other treatments. 
The results of the third experiment showed that the vertical traps with 22 captured insect per trap was the best method of trap 
application. The use of vertical yellow traps at 2.5 meters height from the ground level and at western side of the trees is 
recommended to control citrus psyllids. 
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Ɯţǀǀ�šřźƃǀưǀŚƿƾ��ŹŵŢƟŚŝ�ŚƷƽ�ŚƷŹƺŞƳŻ�Ǝſƺţ�ƍƺƬŝ�ƱŚŤųŹŵ�ƞƬŤŴƯƽ�ſǀƴƾ�ěǀƵŶ��
��

Śě�ƶƯƺƈƘƯƿŹřŶÎƘſ�ƲƀŰƯ��ǀŶƽÏ�ƹ�ƬƘſŚŞƗƾ�ƳŚƯŻƾÎ��
Î��ĭ�ƵƹźĭǀƵŚ�Īƃżěƾ��ŵźěƿŻŹƹŚƄĩ�žƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ��ŻřŹ�ƵŚĮƄƳřŵƽ�� Masoume.paydar@gmail.comÏ��šŚţŚŞƳ�ŭǈƇř�ƹ�ŢƗřŹŻ�Ƶƹźĭŵźě��ƿŻŹƹŚƄĩ�žƽ��ƹ

ŞƏ�ƖŝŚƴƯǀƘƾŻřŹ�ƵŚĮƄƳřŵ��ƽ��
��

ƋźƟ�ƶſǀƶ���ŚưůƿřŸƛ�ŢƾƿŚưů��ƿŞƏ�ƱŚƴưƃŵ�źŝřźŝ�Źŵ�ŢǀƘƾ�Ƭƣř�ŵźų�ƹǀřźŝ�Ʈƽ�řƿ�ŵŚŬĭ�Źŵ�ƩŚĭǀŝ�ƱŚƷŚǀŢſř�ƵŶƃ�ƱŚ��ŚƷŹƺŞƳŻƽ�ſƾ�Ƴƾ�ěǀŻřŹŚě�ƵŶƿŢ�ŚƷƾƿ��ƶĩ�ŶƴŤƀƷ
ŚƳřƺţ�ƶƐſřƹ�ƶŝƾƿ�ƜţǀǀĥƺƫƺƟŹƺƯ�źƽ�Ɵ�ƹǀżƿĥƺƫƺƽ�ŢƟŚŝ�ŚƷƽ�ĭǀƷŚƾ�ŝ�ƱŚƃŵƺų�ƖƠƳ�ƶŝ�ƶŝƺųƾ�ƵŶƃ�ƶŤųŚƴƃ�ŶƳř��řƿř�ŦƗŚŝ�šřźƄů�ƲƿŢƟŚŝ�Źŵ�ƩŚĭ�ŵŚŬ��ŚºƷƽ�Ưǀ���ŵƺºų�ƱŚºŝż

Ưƾ�ŶƳƺƃ��ſŹźŝ�ŹƺƔƴƯ�ƶŝƾ�ƋźƟǀŚưů�ƶƿŝ�Źŵ�ŢūŹŚų�ƱŚƴưƃŵ�źŝřźƾ�Ƴ�ƹǀƋźƟ�żǀŚưů�ƶƿřŸƛ�Ţƾƿ�řźŝ�ƩŚĭƽ�Ɯţ��ƵźƄůǀǀƫƺŝŚŤƯ�ŢƔƬƛ�źǀŢ�ŚƷƽ�ƠƬŤŴƯƾ�Ƴ�ŶƴƳŚƯǀ��ƪĩ�ƱĥƹźŤ
ƷƺŝźĩǀšřŹŶ�ŚƷƽ�Řţƹźě��ƩƺƬŰƯŚƳ�ƹ�ƩƺƬŰƯǀƟƹźƬĩ��ƩƺƬŰƯ�Ʋǀ�ƪa��ƹbŗƺƴţƹŹŚĩ��ǀĩźţ��ŶǀƬƴƟ�šŚŞƾ�ƮĩřźŤƯ�ƲƳŚţ�ƹ�ƪĩ�ƲƳŚţ��ƪĩ����īźºŝ�ŢºƟŚŝ�ƪƯŚƃ�ŢƟŚŝ�ƕƺƳ�ƶſ�ƵŶƳƺƃ

Ŷƃ�ƶŤƟźĭ�źƔƳ�Źŵ�ƩŚĭ�ŢƟŚŝ�ƹ�ƮƫŚſ�īźŝ�ŢƟŚŝ��ƵŵżƫŚĭ��ŢƟŚŝ�ŚƷƽ��ƶŝ�ƍƺŝźƯ�źƔƳ�ŵŹƺƯÏ��Ǝſƺţ�ƶĩ�ƩŚĭ�ƞƬŤŴƯ�ƕƺƳÏ���šƹŚºƠŤƯ�ƶºƳƺĭ�Neuroterus numismalis 

Geoffroy. (Hym.:��ƹCynips quercusfolii Linnaeus�Cynipidae)�řƿŹƹō�Ɩưū�ŶƳŵƺŝ�ƵŶƃ�ŵŚŬƽ�ŵźĭƿŶ��ŚƯŻōƿ�ľǈƯŚĩ�ŭźƏ�ŜƫŚƣ�Źŵ�ƂƟŵŚƈţƾ��ŚŝÑ��ŹřźĪţ
ůřźƏƾ�Ŷƃ��ŢƟŚŝ�ŚƷƽ�Ɯţ�źƔƳ�Żř�ŶƃŹ�ƪƈƟ�ƩƺƏ�Źŵ�ƵŵżƫŚĭ�ƹ�ƮƫŚſǀǀĩźţ�źǀƃ�šŚŞǀưǀŚƾƿ�ŚƤƯ�ŵŹƺƯ�ƵŶƃ�źĩŷƿŶƴŤƟźĭ�Źřźƣ�ƶƀ��ƹŚů�ľŚƯƺưƗ�ƩŚĭ�ŢƟŚŝƽ��ŵŚºƤƯƿ�ǇŚºŝ�źƾƿ��Żř
ĩźţǀƺƳŚŧ�šŚŞƿĭ�ƶǀƷŚƾ�ĩźţǀƫƺƴƟ�šŚŞƾƴƳŚţ��ƾ�ƵŶƳƺƃ�ƮĩřźŤƯ�ƲƳŚţ�ƹ�ƪĩ��ƩƺƏ�Źŵ�ƮƫŚſ�ŢƟŚŝ�ƶŝ�ŢŞƀƳ�ŵƺŝ�ŶƃŹ�ƪƈƟ���ƶƳƺĭ(C. quercusfolii)�ƹŚůƽ�ŵŚƤƯƿźţǇŚŝ�źƽ�

ĩźţ�ŻřǀƫƺƴƟ�šŚŞƾ�ƴƳŚţ�ƹ�ƪĩƾ�ƶƳƺĭ�ƶŝ�ŢŞƀƳ�ƪĩ��ŵƿźĮ� (N. numismalis)��ţŹƺºƇ�Źŵ�Ƶŵƺŝƾ�������ř�ƶºƳƺĭ�Źŵ�ƵŶƳƺºƃ�ƮĩřźºŤƯ�ƲƳŚºţ�ŢºƔƬƛ�ƶºĩƿ����Ǝºſƺţ�ƵŶºƃ�ŵŚºŬN. 

numismalis�ŝǀƶƳƺĭ�Żř�źŤƄ��ŵƿŵƺŝ�źĮ��ƴĤưƷǀƯ�ƲǀŢƟŚŝ�ƱŚ�ŚƷƽ�ſŹźŝ�ŵŹƺƯ�ƵŵżƫŚĭ�ƹ�ƮƫŚſƾ�ƴƘƯ�šƹŚƠţƾ�Źřŵƽ�Ư�ƑŚŰƫ�Żřǀĩźţ�Ʊřżǀƃ�šŚŞǀưǀŚƾƿ�Ŷƃ�ƵŶƷŚƄƯ�ƞƬŤŴƯ��
ƹŚů�ľŚƯƺưƗ�ƵŵżƫŚĭ�ŢƟŚŝƽ�Śě�ŮƐſǀƿƲ�źţƽ�Ƴ�ŻřǀƷƺŝźĩ��ƱĥƹźŤǀšřŹŶ�ŚƷƽ�ƟƹźƬĩ��ƩƺƬŰƯ�ŚƳ�ƹ�ƩƺƬŰƯǀ�ƪa��ƹb�ŗƺƴţƹŹŚĩ�ƹǀƳ�ƹ�Ŷǀŝ�ŮƐſ�żǀźŤƄƽ�Řţƹźě�Żřǀ�ŢŞƀƳ�ƩƺƬŰƯ�Ʋ

ŵƺŝ�ƮƫŚſ�ŢƟŚŝ�ƶŝ��ƴĤưƷǀƫƺŝŚŤƯ�ŢƔƬƛ�ŶƃŹ�ƪƈƟ�ƩƺƏ�Źŵ�ƲǀŢ�ŚƷƽ�ř�ƩŚĭ�ƕƺƳ�ƹŵ�ŢƟŚŝ�Źŵ�ƞƬŤŴƯƿřżƟř�ƵŶƃ�ŵŚŬƿ�ƂƿŢƟŚ��ƿƶŤƟŚ�ŚƷƽ�ŚƯŻō�Żř�ƪƇŚůƿ�ƶĩ�ŵřŵ�ƱŚƄƳ�Ƃ
ƯǀŢƟŚŝ�ƹ�ƵŵżƫŚĭ�ŢƟŚŝ�ƱŚ�ŚƷƽ�ě�ƍŚŞţŹř�Ʊō�ŹƹŚŬƯǀĤǀƵŶ�řƽ�ř�ƶĩ�ŵŹřŵ�ŵƺūƹƿƶƳƺĭ�Żř�źŧŐŤƯ�ƍŚŞţŹř�Ʋ��ř�ŹƺŞƳŻƿƵŶƴƴĩ�ŵŚŬ��Ƴ�ƹ�ƩŚĭǀƶƬůźƯ�ż��ŶƃŹƽ�Ư�ƩŚĭƾ�ŶƃŚŝ���

 
Chemical changes in the oak trees tissues by cynipid wasps 
 
Paydar, M.1, M. Saeidi and2 and A. A. Zamani1 

1.Department of Plant Protection, College of Agriculture and Natural Resources, University of Razi, Kermanshah, Iran, 
Masoume.paydar@gmail.com 2.Department of Agronomy and Plant Breeding, University of Razi, Kermanshah, Iran 
 

To date three methods have been developed for the adaptive nature of plant galls: nutrition, enemy avoidance and 
microenvironment. Cynipids are parasites that well known for their ability to alter host plant morphology and physiology, 
including the distribution of plant defense and nutrient compounds. A randomized completed block design with four 
replications was used for study of different metabolites concentration in cynipid galls,including: total nitrogen, soluble and 
insoluble carbohydrates, soluble proteins, chlorophyll a and b, carotenoids, total phenolic compounds, condensed tannin and 
total tannin. Galls that induced by two wasp species on oak were compared with galled and un-galled leaf tissues during 
growth season. Gall tissues generally had the higher concentrations of total phenolic, total tannin and condensed tannin than 
galled and un-galled leaf during growth season. one type of Cynipid gall include; C. quercusfolii Linnaeus had the higher 
concentration of total phenolic and total tannin than the other type of Cynipid gall include: Neuroterus numismalis Geoffroy. 
But the concentration of condensed tannin in species of Cynipid gall include: N. numismalis was the higher than C. 
quercusfolii gall. In term of metabolites, the results showed significant differences between galland un-galled leaf tissues. 
Gall tissues generally had the lower levels of nitrogen, soluble and insoluble carbohydrate, chlorophyll a, b and carotenoids 
and the higher soluble protein concentration than un-galled tissues. During growth season above mentioned metabolites 
concentration in twogall species significantly increased.These findings suggest that, generaly the relationships between leaf 
galled tissues and adjacent un-galled leaf tissues were complex and influenced by gall species and growth stage of galls. 
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řżƟřƿŚƳřƺţ�ƹ�Ʋſ�Ƃƾƿ�ƿĭŵŚǀźƽ�ƺŝƿŚƾƿ��ŹƺŞƳŻVenturia canescens 
��
ƿſŶƤƯ�ƲưſŚƾ��ƀůǀĩ�ƲǀƳŚƄƾ�ƳŚƷřźƟƾŹƺƃŚƗ�Ŷưůř��ƽ��ƴƄƬĭ�źŞĩřƾ�ƹ�ŹƺěƿƱƹźŝō�Ś��

ƵźƄů�ƂŴŝ�ſŚƴƃƾ�ĭ�ƵƹźĭǀƵŚ�Īƃżěƾ�ŵźěƿŻŹƹŚƄĩ�žƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ř��ũźĩ��ƱřźƸţ�ƵŚĮƄƳřŵƿ��ƱřźKishani@ut.ac.ir 

��
řżƟř�ŚŝƿƜƫŚŝ�Ʋſ�ƂǀƜţ�ƲǀǀţƹŚƠŤƯ�šřźƾ�ƘƋƹ�ŹŵǀƟ�ŢǀżƿŻƺƫƺƿĪƾ�ŚƷźŤƯřŹŚě�ƹƽ�ŻƿŤƀƾ�Ư�űŹ�ƵŶƳŻ�ŵƺūƺƯƾ�ŶƷŵ��řżƟř�ŵŹřƺƯ�źŨĩř�ŹŵƿƹŹ�Ʋſ�Ƃƽ�ƹƿĭĦƾ�ŚƷƽ�ŻƿŤƀƾ��ƹ

řŹŚĩƾƿ�řŹřŵ�ƵŶƳŻ�šřŵƺūƺƯƽ�ƠƴƯ�šřźŧřƾ�Ưƾ�řŹŚĩ�ƂƷŚĩ�ƶŝ�źŬƴƯ�ƹ�ŶƃŚŝƾƿ�Ŷƃ�ŶƷřƺų�šřŵƺūƺƯ���ƶƳƺĭcanescens�Venturia�ƀƴū�šŹƺƇ�ƶŝƾ�ƛ�ƹǀƀƴūźƾ�ƫƺţǀ�Ŷ
Ư�ƪŨƯƾ�ƀƴū�Ĩţ�šŹƺƇ�ƶŝ�ƖƣřƺƯ�ŜƫŚƛ�Źŵ�ƹ�Ŷƴĩƾ�ƫƺţǀƱō�ũŚŤƳ�ƭŚưţ�ƹ�Ƶŵźĩ�ƪŨƯ�Ŷ�Ư�ƵŵŚƯ�ŚƷƾ��Źŵ�źƳ�žƴū��ŶƴƃŚŝřƿƀŝ�ƶƳƺĭ�Ʋǀưĩ�ŹŚǀ���ƵŶƷŚºƄƯ�šŹŶºƳ�ƶŝ�ƹ�Ţſř�śŚ

Ưƾ�ŵƺƃ��řƿ�ƱřƺƴƗ�ƶŝ�ƶƳƺĭ�ƲƿĪƾ�ƮƸƯ�Żř�źţƿŻřŹŚě�ƲƿŗƺŤǀŚƷŶƽ��ƵŵřƺƳŚųPyrallidae�Ţſř�ƵŶƃ�ƶŤųŚƴƃ��řƿƤŰţ�Ʋǀ�řżºƟř�šřźŧř�ƶƘƫŚƐƯ�ŹƺƔƴƯ�ƶŝ�Ƣƿ��ƜƫŚºŝ�Ʋºſ�ƂǀƹŹ�Ʋƽ�
ŚƳřƺţƾƿ�ƿĭŵŚǀźƽ�řƿř�šƹŚƠţ�ƹ�ƶƳƺĭ�ƲƿŚƳřƺţ�Ʋƾƿ�ƴſ�ŹŵǀŶƃ�ƭŚŬƳř�ƚƫŚŝ�šřźƄů�ƞƬŤŴƯ�Ʋ��ŵřŶƘţ�èå��ŵŹō�Ƶźě�Ŝƃ�ƮŬƴě�Ʋſ�ƹŹǇ�ŵŶƗ��šŶƯ�ƶŝê��ƝƹźƓ�ƪųřŵ�Źŵ�ŢƗŚſ

ř�ƶƳřƺŤſřƽ��ŵŚƘŝř�ƶŝ�í���çå�ŤƳŚſƾ�Ťųř�Źŵ�źŤƯǀ�ŹŚçå�Ư�Śŝ�ŵŹƺųźŝ�ƶŝźŬţ�ƶĩ�ƵŵŚƯ�ƚƫŚŝ�ŹƺŞƳŻ�ŵŶƗǀĨƳŚţ�ƱƹŹŵ�ŶƴŤƃřŶƳ�řŹ�ƱŚŝż�ŚƷƽ�ƺŝƿŚƾƿ�ƺŝ�ƶĩƽ��Ʊō�ƪºųřŵ�ƶŝ�ƕŚƴƘƳ���ŚºƷ
Ưŵǀ�ƵŶ�Ưƾ��šŶƯ�ƶŝ�Ŷƃê�ŢƟźĭ�Źřźƣ�ŢƗŚſ���Żř�ŚƷŹƺŞƳŻ�Ʋſƿ�Śţ�Ĩæå�ŵƺŝ�ŻƹŹ��ŚŤƳ�ŽŚſřźŝƿŚƳřƺţ�ƵŶƃ�ƵŶƷŚƄƯ�Ūƾƿ�ƿĭŵŚǀźƽ�ƺŝƿŚƾƿ�ř�ŹŵƿřżƟř�Śŝ�ŚƷŹƺŞƳŻ�ƲƿƜƫŚŝ�Ʋſ�žǀ�Ʋ

�Ʋſ�Żř�ƹ�ŵŚƸƳ�ƂƷŚĩ�ƶŝ�ƹŹƿĭ�ƵŻƹŹ�Ĩƾ��Śţé�ŻƹŹĭƾ�ƯǀźŤưĩ�šŶƃ�Śŝ�ŚƷ�ŲſŚě�Ʊřżƽ��ƂƷŚĩƿƫŚů�Źŵ�ŢƟŚƾ��Żř�ŶƘŝ�ƶĩé�ĭŻƹŹƾ�ŲſŚě�ŚƷƽ�ƺŝƿŚƾƿ��ƂƷŚĩ�šŶƃ�ƶŝƿŢƟŚ��
ŚŤƳ�ŽŚſř�źŝƿŝ�Ū�ƶƴƘƯ�šƹŚƠţ�ƵŶƯō�Ţſŵƾ�Źřŵƽ�ŝǀŚƳřƺţ�Ʋƾƿ�ƿĭŵŚǀźƽ��Żř�ŶƘŝ�ŚƷŹƺŞƳŻé�ĭ�ƵŻƹŹƾ�ŢƃřŶƳ�ŵƺūƹ����

��
Ageing and olfactory learning ability of Venturia canescens 
 
Moghadasi, Y., H. Kishani Farahani, A. Ashouri, A. Golshani and P. Abroon 

Department of Plant Protection, Faculty of Agriculture, University of Tehran, Karaj, Iran, kishani@ut.ac.ir 
 

Several different physiological and biological differences occur in adults while they get ageing. In most cases ageing can 
affect efficacy of living organism negatively and lead to decrease organism performance. V. canescens reproduces in sexual 
and asexual way but in most cases it occurs in asexual system and all offspring will be female. Males are observed rarely. 
This species is considered as one the most important parasitoids of Pyralliade family. This survey was conducted to study 
ageing effect on learning ability and differences in this ability on different adults� age. Thirty larvae of the fifth instar of flour 
moth, Ephestia kuehniella, were introduced to boxes (20×8 cm) and 20 naïve one-day old adult wasps were introduced to 
these boxes and were maintained in odor tanks for five hours. Peppermint odor was pumped into the tanks, and then olfactory 
responses of wasps were tested in Y-shape olfactometer. According to our results olfactory learning ability decreased with 
adults ageing. The responses curve showed a decrease with a lesser extent from one-day old to the fourth day oldwhile it 
decreased extremely after the fourth day. According to obtained results no significant differences observed in learning ability 
of wasps after the fourth day old.  
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ƘŝŚţ�ƂƴƧřƹƾ��źĭŹŚƨƃ�ƶƴƧ (Acari: Phytoseiidae)�Typhlodromus bagdasarjani�����ƲţŹŚºţ�ƶºƴƧ�ƮºŴţ�ƶŝ�ŢŞƀƳ
ƹŵ�ƶƨƫ�řƽ�ƹŹƽ�šƺţ�ĮƳźƟƾ���
��
ƀƳǀƺƌţźƯ�ƶưƽ��ƿŰŤƟ�śƺƤƘƾ�ƬƗ�ƹ�Źƺěƾ�ŞƫŚƏ�źƜƇřƾ��

ƵźƄů�Ƶƹźĭ�ſŚƴƃƾ�ŻŹƹŚƄĩƽŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽŝźţ�ƵŚĮƄƳřŵ��ǀƱřźƸţ��ŽŹŶƯ�Ţ��n.mortazavi@modares.ac.ir��
��

ƹŵ�ƲţŹŚţ�ƶƴƧ�ƶƨƫ�řƽ���Tetranychus urticae Koch� ƿƨƾ�ƮƸƯ�Żř�źţƿř�ƶƳŚŴƬĭ�šǇƺƈŰƯ�šŚƟō�Ʋƽ��ƶŝƹƿƵĦ�šƺţ�ĮƳźƟƾ�Ưƾ�ŶƃŚŝ��Żř�ƮƸƯ�źţƿƲ�ƪƯřƺƗ��ƩźºŤƴĩ�
ŝǀĥƺƫƺƿĨ�ƶƴĩ�ŚƷƽ��ƲţŹŚţ�ƶƴĩ�ŚƷƽ�źĭŹŚĪƃ��ƵŵřƺƳŚų PhytoseiidaeƯƾ�ŶƃŚŝ����źĭŹŚƨºƃ�ƶƴƧWainstein & Arutunjan�Typhlodromus bagdasarjani���Żř

ř�ƶƬưūƿƯƺŝ�ƹ�ŚƷźĭŹŚƨƃ�Ʋƾ�řƿƯ�Ʊřźƾ�ŶƃŚŝ��Żř ƶƬưū ƘƯǀŚƷŹŚƽ ƮƸƯ řźŝƽ ŻŹřƿŝŚƾ řŹŚĩƾƿ ƿĨ Ʋưƃŵ ŞƏǀƘƾ� Ƃƴĩřƹ ƘŝŚţƾ Ʊō ŢŞƀƳ ƶŝ ƜţǀǀƮĩřźţ�šřź Ţſř�ŹŚĪƃ��źŝ řƿƲ 
ŽŚſř� Ƃƴĩřƹ ƘŝŚţƾ ƵŵŚƯ�ŚƷƽ ƚƫŚŝ ŹƹŹŚŝ ƶſ ƵŻƹŹ źĭŹŚĪƃ ƶŝ Ʈĩřźţ�ŚƷƽ ƞƬŤŴƯ ƮŴţ ƶƴĩ ƲţŹŚţ řźƃ�ŹŵƿŚƯŻō�ƎƿƷŚĮƄƾ�ŚƯŵ�Śŝƽ�ÎtÏÒ�ƀƬſ�ƶūŹŵǀŞƀƳ�ŢŝƺƏŹ��Žƺƾ�

ÒtÓê�ŹƺƳ�ƵŹƹŵ�ƹ�ŶƇŹŵƽ�ÎÓ�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹÕ�ŹŚţ�ŢƗŚſƿĪƾ �šŶƯ�Źŵçé�ŢƗŚſ�ƹŹƽ�ĭǀšƺţ�ƵŚ�ĮƳźƟƾ��ŚſƹźƯŚƧ�ƮƣŹ��ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ��Ʈĩřźţ�ŚƷƽ��ƵŵŚƠŤſř
�ƪƯŚƃ�ƵŶƃÏ��Ñ��Õ��ÎÓ��ÐÏ���ÓÑ��ƹÎÏÕ���Źŵ�ƭřŶƧ�źƷ�ƹ�ƮŴţÎÍ�ŵƺŝ�Źřźƨţ��ƘŝŚţ�Ƃƴĩřƹ�ƕƺƳƾ�ſƹ�ƶŝǀſźĭŹ�ƶƬǀŤƀŬƫ�ƱƺǀŚƷźŤƯřŹŚě�ƹ�Ĩƽ�����šŹŶºƣ�ƪƯŚºƃ�Ʊō�ƶºŝ�ƍƺŝźƯ
źĭƺŬŤƀūƽ�a)��Ţſŵ�ƱŚƯŻ�ƹ�ƿŝŚƾ�Ư�ƶŝǀ�ƱŚŝż�Th��ſźĭŹ�Żř�ƵŵŚƠŤſř�Śŝǀƛ�ƱƺǀƐųźƾ�ƩŶƯ�ƹ�ƹŹƿŚƯŚ�ŻźūřŹ�ƘţǀǀŶƃ�Ʋ��ŚţƿƘŝŚţ�Ƃƴĩřƹ�ŵřŵ�ƱŚƄƳ�ƪƇŚů�Ūƾ �źĭŹŚƨƃ�ƶƴƧT. 

bagdasarjani�ƹŹƽ�ƹŵ�ƲţŹŚţ�ƶƴƧ�ƮŴţ�ƶƨƫ�řƽ��Ţſř�ƭƹŵ�ƕƺƳ�Żř��ŹřŶƤƯa ��ƹTh��řƿţźţ�ƶŝ�źĭŹŚƨƃ�ƶƴƧ�Ʋǀ�ŜÍÏ�ÍtÍÕÕ�Í��ƹ�ŢƗŚſ�źŝÍÖÓ�Í�tÖÎ�Î  �ŵŹƹřźŝ�ŢƗŚſ
ŵźĭƿŶ��ŚŤƳƿźĭŹŚƨƃ�źŨƧřŶů�ƶƧ�ŵřŵ�ƱŚƄƳ�ƵŶƯō�Ţſŵ�ƶŝ�Ūƽ�ƹŹƽ�ƹŵ�ƲţŹŚţ�ƶƴƧ�ƮŴţ�ƶƐƤƳ�řƽ�êë�æç��Źŵ�ƮŴţçé�Ư�ŢƗŚſƾ�ŶƃŚŝ����

��
Functional response of Typhlodromus bagdasarjani (Acari� Phytoseiidae) on eggs of the two-
spotted spider mite on Strawberry 
 
Mortazavi, N., Y. Fathipour and A. A. Talebi 
Deparment of Entomology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran, n.mortazavi@modares.ac.ir 
 

The two-spotted spider mite, Tetranychus urticae�Koch, is a major pest on greenhouse vegetable crops, especially on 
strawberry. Phytoseiidae mites are most important biocontrol agents against spider mites. Typhlodromus bagdasarjani 
Wainstein & Arutunjan is one of these predators which is an indigenous species.�Functional response a predator to its prey 
densities is one of the important criteria for the estimation of a predator's effectiveness. In this research, functional response 
of three-day old mated female predators to different densities of the two-spotted spider mite eggs was determined under 
laboratory conditions at 25±1°C, 65±5% RH and a photoperiod of 16: 8 (Light: Dark) h in 24 hours on strawberry (Camarosa 
variety). The prey densities were 2, 4, 8, 16, 32, 64 and 128 eggs and the experiments were replicated 10 times for each host 
density. The type of the functional response was determined using the logistic regression and the related parameters, 
searching efficiency (a) and handling time (Th), were estimated using nonlinear regression and Royama-Rogers equation. The 
results showed that the T. bagdasarjani functional response on prey eggs was type II. Searching efficiency and handling time 
were 0.088±0.02 h-1 and 1.91±0.096 h, respectively. Furthermore, the maximum attack rate of the predator on Two-spotted 
spider mite was estimated to be 12.56 eggs per 24 h. 
 

��
��
��
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ſŹźŝƾ�ƀƳŚŤěǀ�ŶƃŹ�ƪƘưūǀźĭŹŚĪƃ�ƶƴĩ�ŢNeoseiulus californicus (Acari: Phytoseiidae) �ƹŹƽ��ŢƠƷ�Ƶŵźĭ
ĭǀƞƬŤŴƯ�ƵŚ��
��

ƠƐƈƯƾ�ƳŚƯŚƴųƾ��ƿŰŤƟ�śƺƤƘƾ���ŹƺěƬƗƾ�ŞƫŚƏ�źƜƇřƾ��ƹŵŚŝōźƸƯ�ŶưŰƯƽ 

ƵźƄů�Ƶƹźĭ�ſŚƴƃƾ�ŻŹƹŚƄĩƽŝźţ�ƵŚĮƄƳřŵ��ǀŤƀě�ơƹŶƴƇ��ŽŹŶƯ�Ţƾ�èèë�æéææê��ƱřźƸţm.khanamani@modares.ac.ir 

��
ĩǀƠǀ�Ţĭ�ƵŵźĭǀřŸƛ�ƖŞƴƯ�ƱřƺƴƗ�ƶŝ�ƞƬŤŴƯ�ƱŚƷŚƾƿ�ŚūƿżĮƿřźŝ�Ʋƽ��źĭŹŚĪƃ�ƶƴĩ�ƁŹƹźěNeoseiulus californicus McGregor��ƵŶƄƳ�ƶŤųŚƴƃ�źŧƺƯ�ŹƺƏ�ƶŝ
Ţſř��ř�Źŵ�řŸƫƿřŸƛ�ƁŻŹř�ƂƷƹĦě�Ʋƾƿ�ĭ�ŢƠƷ�ƵŵźĭǀŹŚƸŝ��šŹŷ��ŚƯźų��Ĩģźĩ��ƭřŵŚŝ�ƪƯŚƃ��ƞƬŤŴƯ�ƵŚ�śŚŤƟō��ŪƳŹŚƳ�řŶū�ƍƺƬŴƯ�Ƶŵźĭ�ƹ�Ʊřŵźĭ��Żř�ƵŶƃ�ƱŶŝ�Źŵ�ƪƀƗ�ŹƺŞƳŻ

ƀƳŚŤě�ƹ�ƁŹƹźěǀƘưū�ŶƃŹ�ƪǀ�źĭŹŚĪƃ�ƶƴĩ�ŢN. californicus�ŻŹř�ŵŹƺƯƿŝŚƾ�ŢƟźĭ�Źřźƣ��ŚƯŻō�ƭŚưţƿŚƯŵ�Śŝ�ŶƃŹ�ĨƣŚţř�Źŵ�šŚƄƽ�ÎtÏÒ�ƀƬſ�ƶūŹŵǀŞƀƳ�ŢŝƺƏŹ��Žƺƾ�
ÒtÓÍ�ŹƺƳ� ƵŹƹŵ� ƹ� ŶƇŹŵƽ�ÎÓ�ŚƴƃƹŹ�ŢƗŚſƾƿ�ƹ�Õ�ŹŚţ�ŢƗŚſƿĪƾ�Ŷƃ� ƭŚŬƳř��ƯǀĮƳŚǀŹřƹ� �ƲƿŚƐų� ƹ�žƳŚƽ�ŚƷźŤƯřŹŚě� ŵŹřŶƳŚŤſřƽ�Ƙưū� ŶƃŹǀ�ƁƹŹ� Żř� ƵŵŚƠŤſř� Śŝ�Ţ

šƺŝ�ưŴţ�ęźŤſřǀŶƃ�ƵŵŻ�Ʋ��ŚŤƳ�ŽŚſř�źŝƿ��ƵŶƯō�Ţſŵ�ƶŝ�ŪǀƿźŤƄƿƯ�ƹ�īźƯ�ƲǀƹŹ�ƙƺƬŝ�Żř�ƪŞƣ�źƽ��ŵƺŝ�Ĩģźĩ�Ƶŵźĭ�êå���ƫŚů�Źŵƾ�Ʒ�ƶĩǀƯ�ƹ�īźƯ�ƶƳƺĭ�Ģǀ�Żř�ƪŞƣ�ź
ƹŹ�ƙƺƬŝƽ�ŶƄƳ�ƵŶƷŚƄƯ�šŹŷ�ƹ�ƭřŵŚŝ�Ƶŵźĭ� źŝ�ƵƹǈƗ�řƿ��ƲƁŹƹźě�ŵřźƟř�ƿƹŹ�ƶŤƟŚƽ�Ʒ�Ĩģźĩ�ƵŵźĭǀŹƹŹŚŝ�ƶƳƺĭ�Ģƽ�Ʊō�ƭŚưţ�ƹ�ŶƴŤƃřŶƳ�źưŴţ�Żř�ƪŞƣ�ŚƷƿżƽ�ŶƳŵźƯ���šŹƺƷƺĩ
ƁŹƹźě�ƿƹŹ�ƶŤƟŚƽ�řŹřŵ�ƭřŵŚŝ�Ƶŵźĭƽ�ŝǀźŤƄƿţřŷ�űźƳ�Ʋƾ�řżƟřƿƘưū�Ƃǀ�Ţ�r���ÏÐÎ�Í�ŻƹŹ�źŝ��ƁŹƹźě�šŹƺƷƺĩ�ƹ�ƿƹŹ�ƶŤƟŚƽ�Ɩưū�ƍƺƬŴƯ�Ƶŵźĭ�Źƹōƽ��ƪƀƗ�ŹƺŞƳŻ�ƱŶŝ�Żř�ƵŶƃ

řŹřŵƽ�źŤưĩƿ�Ʋ�ŹřŶƤƯr��ŶƳŵƺŝ�ååê�å�ŻƹŹ�źŝ��Śě�ƑŚŰƫ�Żř�ŚƯźų�Ƶŵźĭ�ƹǀƿţřŷ�űźƳ�Ʊŵƺŝ�Ʋƾ�řżƟřƿƘưū�ƂǀŶƘŝ�ƶŞţźƯ�Źŵ�ƶƴĩ�Ţƽ��Ţƃřŵ�Źřźƣ�åæå�å�ŻƹŹ�źŝ����řźŝ�ƵƹǈƗƿ��Ʋ
ŝǀźŤƄƿźŤưĩ� ƹ�Ʋƿƫƺţ�ƆƫŚų�űźƳ� ŹřŶƤƯ�Ʋǀ�ƪŨƯ�Ŷ�R0� �ţźţ� ƶŝǀƹŹ�Ŝƽ�� ƭřŵŚŝ� Ƶŵźĭ�èî�èé� �ƮŴţ� �� ŚƯźų� ƹ�æî�æ��ƮŴţ� �ŶƯō�Ţſŵ� ƶŝ� �źŝ� ƵƹǈƗřƿƳǇƺƏ� �Ʋƾ�źţƿ�ƹ�Ʋ

ƵŚţƺĩ�źţƿ�ƩƺƏ�ƱŚƯŻ�šŶƯ�Ʋƿ�ƪƀƳ�Ĩ�T���źĭŹŚĪƃ�ƶƴĩN. californicus�ţźţ�ƶŝǀƹŹ�Ŝƽ��ƪƀƗ�ŹƺŞƳŻ�ƍƺƬŴƯ�Ƶŵźĭ�ÒÖ�ÐÕ�ŻƹŹ���ƭřŵŚŝ�Ƶŵźĭ�ƹ�ÏÑ�ÎÒ�ŻƹŹ���ƵŶƷŚƄƯ
ŵźĭƿŶ��ŚŤƳƿř�ŪƿŚƯŻō�ƲƿřŸƛ�ƁŻŹř�ƶĩ�ŵřŵ�ƱŚƄƳ�Ƃƾƿ�ĭ�Ƶŵźĭǀřźŝ�ƞƬŤŴƯ�ƱŚƷŚƽ�N. californicus�Ư�šƹŚƠŤƯƾ�ŶƃŚŝ��ƭřŵŚŝ�Ƶŵźĭ�ƹřźŝƽ��ƁŹƹźěN. californicus�

Ƥŝ�ƶŝ�ŢŞƀƳǀƵŵźĭ�ƶ�ŜſŚƴƯ�ŚƷ�Ţſř�źţ� 
 

Population growth potential of Neoseiulus californicus (Acari: Phytoseiidae) on seven different 
plant pollens 
 
Khanamani, M., Y. Fathipour, A. A. Talebi and M. Mehrabadi 
Department of Entomology, Faculty of Agriculture, Tarbiat Modares University, P. O. Box 14115-336, Tehran, Iran, 
m.khanamani@ modares.ac.ir 
 

Suitability of different plant pollen as alternative food source for rearing of the predatory mite Neoseiulus californicus 
McGregor is not known sufficiently. Therefore, in this study, the nutritional value of seven different plant pollens including 
almonds, castor bean, date palm, maize, bitter orange, sunflower and mixed pollen collected from honeybees body in rearing 
and population growth potential of N. californicus was determined. All experiments were performed in a climate room at 25 
± 1°C, 60 ± 5% RH and a photoperiod of 16:8 (L:D) h.�The means, variances, and standard errors of population growth 
parameters were estimated using the bootstrap resampling procedure. According to the obtained results, the highest preadult 
mortality was on castor bean pollen (50%), whereas there was no immature mortality on almonds and maize pollens. � In 
addition, the individuals reared on castor bean pollen had not any fecundity and all of them died before oviposition. The 
cohort reared on almonds pollen had the highest intrinsic rate of increase (r) value (0.231 day-1), and those on mixed pollen 
collected from honeybees body had the lowest r value (0.005 day-1) and after that the lowest intrinsic rate of increase was 
related to the date palm pollen (0.010 day-1). In addition, the highest and lowest values of the net reproductive rate (R0) were 
obtained on almonds (34.39 offspring/individual) and date palm (1.19 offspring/individual) pollens, respectively. In addition, 
the longest and shortest mean generation time (T) of N. californicus was obtained on honeybees mixed pollen (38.59 days) 
and almonds (15.24 days) pollens, respectively. However, our results revealed that the pollen from different plant species 
differ in their nutritional value to N. californicus, and almonds pollen is presumably more suitable diet for rearing of N. 
californicus than the other ones. 
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ƹƿĭĦƾ�ŚƷƽ�ŻƿŤƀƾ�(Acari: Phytoseiidae)�Typhlodromus bagdasarjani�ƹŹƽ�ƹŵ�ƲţŹŚţ�ƶƴƧ�ƶƨƫ�řƽ�� 
��
ƀƳǀƺƌţźƯ�ƶưƽ��ƿŰŤƟ�śƺƤƘƾ�ƬƗ�ƹ�Źƺěƾ�ŞƫŚƏ�źƜƇřƾ��

ƵźƄů�Ƶƹźĭ�ſŚƴƃƾ�ŻŹƹŚƄĩƽŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽŝźţ�ƵŚĮƄƳřŵ��ǀƱřźƸţ��ŽŹŶƯ�Ţ��n.mortazavi@modares.ac.ir��
��

ƹ�ƶƘƫŚƐƯƿĭĦƾ�ŚƷƽ�ŻƿŤƀƾ�ƶƴƧ�ŚƷƽ�ƹŹ�źĭŹŚƨƃƽ��ƲţŹŚţ�ƶƴƧ�ƹŵ�ƶƨƫ�řƽ��Tetranychus urticae Koch��ƹŹƽ��ƯǀƱŚŝż�ŚƷƽ��ƞƬŤŴƯĭǀƷŚƾ�ħǈƯ�Żř��ŚºƷƽ���ƮºƸƯ
řźŝƽ�ŞƏ�ƱŚƴưƃŵ�śŚŴŤƳřǀƘƾ�řźŝƽ��ƶƯŚƳźŝ�Źŵ�ŚƷ�Ʊō�Żř�ƵŵŚƠŤſř�ŚƷƽ�ŶƯƿźƿŢſř�šŚƟō�Ţ��ř�Źŵƿƹ��ƂƷƹĦě�ƲƿĭĦƾ�ŚƷƽ�ŻƿŤƀƾ��źĭŹŚƨƃ�ƶƴƧWainstein & Arutunjan�

Typhlodromus bagdasarjani�ƹŹƽ�ƹŵ�ƲţŹŚţ�ƶƴƧ�ƶƨƫ�řƽ řźƃ�ŹŵƿŚƯŻō�ƎƿƷŚĮƄƾ�ŚƯŵ�Śŝƽ�ÎtÏÒ�ƀƬſ�ƶūŹŵǀŞƀƳ�ŢŝƺƏŹ��Žƺƾ�ÒtÓÒ�ŹƺƳ�ƵŹƹŵ�ƹ�ŶƇŹŵƽ�ÎÓ�
ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹÕŹŚţ�ŢƗŚſƿĪƾ�ƹŹƽ��ĭǀšƺţ�ƵŚ�ĮƳźƟƾ��ŚſƹźƯŚƧ�ƮƣŹ��ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ��ŚŤƳ�ŽŚſř�źŝƿƯ�ƹ�īźƯ�ŶƇŹŵ��ƵŶƯō�Ţſŵ�ƶŝ�Ū�ºǀ�ºě�źǀ�ƙƺºƬŝ�Żř�Ƃ��ÏÒ�

Ƙţ�ŶƇŹŵǀǀŶƃ�Ʋ��ţźţ�ƶŝ�ƵŵŚƯ�ƹ�źƳ�šřźƄů�Źŵ�ƙƺƬŝ�Żř�ƪŞƣ�ƵŹƹŵ�ƩƺƏǀ�ŜÎÎ�ÍtÏÎ�Ô��ƹÎÒ�ÍtÒ�Ö�ŶƯō�Ţſŵ�ƶŝ�ŻƹŹ����ŚºƷźƳ�źưƗ�ƩƺƏ�ÏÓ�ÍtÏÕ�ÎÖ�ŻƹŹ���ƵŵŚºƯ�ƹ���ŚºƷ
�ÏÐ�ÍtÑ�ÐÖ�ŹŻƹ��ŹŚƯō�ƑŚŰƫ�Żřƽ�řŹřŵƽ�ƴƘƯ�ƝǈŤųřƾ��ŵƺŝ�Źřŵ�t-test, P<0.05���ě�ƵŹƹŵ�ƩƺƏǀƮŴţ�Żř�Ƃ�řŸĭŹƽ���ƮŴţ�ƵŹƹŵ�ŹřŸĭƽ�ƮŴţ�Żř�žě�ƹ��ŹřŸºĭƽ��ţźţ�ƶºŝ�ºǀ�Ŝ
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�źĭŹŚƨƃ�ƶƴƧ�ŵřŵT. bagdasarjani�Ưƾ�ŶƳřƺţ �ƱřƺƴƗ�ƶŝƿ�Źŵ�źŧƺƯ�źĭŹŚƨƃ�ĨŶƯƿźƿ�Ţƹŵ�ƶƴƧ�ƶƨƫ�řƽ�ƶƳŚŴƬĭ�Źŵ�ĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ŚƷǀŵź����
 
Biology of Typhlodromus bagdasarjani (Acari: Phytoseiidae) on the two-spotted spider mite  
 
Mortazavi, N., Y. Fathipour and A. A. Talebi 
Department of Entomology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran, n.mortazavi@modares.ac.ir 

 
Studying the biological characteristics of predatory mites on the two-spotted spider mite, Tetranychus urticae Koch, 

reared on different host plants is one of the most important criteria to select the natural enemies for using in integrated pest 
management (IPM) programs. In this research, the biological characteristics of Typhlodromus bagdasarjani Wainstein & 
Arutunjan on T. urticae�were investigated under laboratory conditions at 25±1°C, 65±5%  RH and a photoperiod of 16:8 
(Light: Dark) h on strawberry (Camarosa variety). According to the results, the preimaginal mortality was 25%, and 
developmental time of male and female were 7.21�0.11 and 9.5�0.15 days, respectively. The adult longevity of male 
(19.28�0.26 days) and female (39.4�0.23days) were significantly different (t-test, P<0.05). Pre-ovipositional, ovipositional 
and post-ovipostional periods were 2.11�0.09, 20.4�0.15 and 16.97±0.19 days, respectively, and the total fecundity per 
female was 28.57�0.34 eggs. The overall results showed that T. bagdasarjani may be used as an efficient predator for 
population management of T. urticae in greenhouses.  
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ŚƷźŤƯřŹŚěƽ�ĭŶƳŻ� ƩƹŶūƾ�źĭŹŚĪƃ� ƶƴĩ Neoseiulus californicus (Acari: Phytoseiidae) ƹŹƽ��ƲţŹŚţ� ƶƴĩ
ƶĪƫƹŵ�řƽ�řŸƛ�ƖŝŚƴƯ�ƱřƺƴƗ�ƶŝ�Ƶŵźĭ�Źƺƌů�ƭŶƗ�ƹ�Źƺƌů�Źŵƾƿ�ƪưĪƯ ��

 
ƠƐƈƯƾ�ƳŚƯŚƴųƾ��ƿŰŤƟ�śƺƤƘƾ���ŹƺěƬƗƾ�ŞƫŚƏ�źƜƇřƾ��ƹŵŚŝōźƸƯ�ŶưŰƯƽ 

ƵźƄů�Ƶƹźĭ�ſŚƴƃƾ�ŻŹƹŚƄĩƽŝźţ�ƵŚĮƄƳřŵ��ǀŤƀě�ơƹŶƴƇ��ŽŹŶƯ�Ţƾ�èèë�æéææê��ƱřźƸţm.khanamani@modares.ac.ir 
 

ŚƳřƺţƾƿ�řźŝ�ŚƷźĭŹŚĪƃƽ�ŸƜţƿƫƺţ�ƹ�ŶƃŹ��ƶǀƹŹ�ƪŨƯ�Ŷƽ�řŸƛƽ�ƛǀ�Ƶŵźĭ�ŶƴƳŚƯ�ŹŚĪƃ�źƿƹ�ĨƿĭĦƾ�řźŝ�śƺƬƐƯƽ�ŝ�ƪƯřƺƗǀĥƺƫƺƿƘưū�ŶƴƳřƺŤŝ�ƶĩ�Ţſř�Ĩǀ�ƱŚƯŻ�Źŵ�řŹ�ƱŚƄŤ
Ŷƴƴĩ�ƒƠů�ŹŚĪƃ�ŵƺŞưĩ��ř�ŹŵƿŚƷźŤƯřŹŚě���ƂƷƹĦě�Ʋƽ�ƟřźĭƺƯŵǀ�źĭŹŚĪƃ�ƶƴĩ�ĨNeoseiulus californicus McGregor�ƹŹƽ�ƶĪƫƹŵ�ƲţŹŚţ�ƶƴĩ�řƽ��ƭŶƗ�ƹ�Źƺƌů�Źŵ

�ƞƬŤŴƯ�Ƶŵźĭ�ƕƺƳ�ƶſ�Źƺƌů��ƹ�ŚƯźų��šŹŷ�ƱŶŝ�Żř�ƵŶƃ�řŶū�ƍƺƬŴƯƪƀƗ�ŹƺŞƳŻ��řŸƛ�ƖŝŚƴƯ�ƱřƺƴƗ�ƶŝƾƿ�ŻŹř�ŵŹƺƯ�ƪưĪƯƿŝŚƾ�ŢƟźĭ�Źřźƣ��ŚƯŻō�ƭŚưţƿƂ�Źŵ�ŚƷ�ŶƃŹ�ĨƣŚţř�Śŝ�
ŚƯŵƽ�ÎtÏÒ�ƶūŹŵ�ƀƬſǀ�Žƺ�ŢŝƺƏŹ�ŞƀƳƾ�ÒtÓÍ�ŶƇŹŵ�ƹ�ƵŹƹŵ�ŹƺƳƽ�ÎÓ�ŢƗŚſ�ŚƴƃƹŹƾƿ�ƹ�Õ�ŢƗŚſ�ŹŚţƿĪƾ�Ŷƃ�ƭŚŬƳř��Ƶŵřŵ�ŚƷƽ�ƶŝ�ŹƺŘţ�Żř�ƵŵŚƠŤſř�Śŝ�ƵŶƯō�Ţſŵƽ�

ĭŶƳŻ�ƩƹŶūƾ�ƴſƾ��ŶƃŹ�ƶƬůźƯƽ�ƀƴūƹŵƾ�żŬţƿŶƳŶƃ�ƶ��ŚŤƳ�ƶŝ�ƶūƺţ�ŚŝƿƴƘƯ�ŹƺƏ�ƶŝ�ŚƯźų�Ƶŵźĭ�Źƺƌů�Źŵ�ƚƫŚŝŚƳ�ƵŹƹŵ�ƩƺƏ��ƵŶƯō�Ţſŵ�ƶŝ�Ūƾ�Źřŵƽ�ƵŚţƺĩ�Śſ�Żř�źţƿƵŵźĭ�ź��ŚƷ
ƺŝ�ŵ�ìë�ì�ŻƹŹ���ƳŚƯŻƾ�řŸƛ�ƪưĪƯ�ƱřƺƴƗ�ƶŝ�šŹŷ�Ƶŵźĭ�ƶĩƾƿ�ƀƳŚŤě�Ŷƃ�ƵŵŚƠŤſřǀƫƺţ�ƪǀƬŨƯ�Ŷƾ�ƴƘƯ�ŹƺƏ�ƶŝƾ�Źřŵƽ��źţǇŚŝ�éí�èî�ƮŴţ��Ư�ƹ�īźƯ�ƹǀ�ŹƺƏ�ƶŝ�ƚƫŚŝŚƳ�ƵŹƹŵ�ź
ƴƘƯƾ�Źřŵƽ��ŵƺŝ�źŤưĩ�ŶƇŹŵ�źƠƇ���źŝ�ƵƹǈƗ�řƿŝ��ƲǀźŤƄƿƯ�ƹ�īźƯ�Ʋǀ�ŵƺŝ�ŚƯźų�Ƶŵźĭ�Źƺƌů�Źŵ�ƙƺƬŝ�Żř�ƪŞƣ�ź�íå�æè�ŶƇŹŵ���ţřŷ�űźƳƾ�řżƟřƿƘưū�Ƃǀ�Ţ�r���źĭŹŚĪƃ�ƶƴĩ

Ƶŵźĭ�Źƺƌů�Źŵ�ƴƘƯ�ŹƺƏ�ƶŝ�ŚƷƾ�Źřŵƽ�ŝǀŝ�ƹ�ŵƺŝ�ŚƷ�Ʊō�Źƺƌů�ƭŶƗ�Żř�źŤƄǀźŤƄƿţřŷ�űźƳ�ŹřŶƤƯ�Ʋƾ�řżƟřƿƘưū�ƂǀƹŹ�Ţƽ��ŵƺŝ�šŹŷ�Ƶŵźĭ�æéå�å�ŻƹŹ�źŝ�� �ţřŷ�űźƳƾ�řżƟřƿ�Ƃ
Ƙưūǀţźţ�ƶŝ�ƪƀƗ�ŹƺŞƳŻ�ƹ�ŚƯźų�Ƶŵźĭ�Źƺƌů�Źŵ�Ţǀ�Ŝæçæ�å��ƹæçè�å�Ź�źŝƵŵźĭ�Źƺƌů�ƭŶƗ�Źŵ�ƹ�Żƹ��ŚƷææë�å�ŵƺŝ�ŻƹŹ�źŝ��řźŝ�ƵƹǈƗƿŝ��ƲǀźŤƄƿƫƺţ�ƆƫŚų�űźƳ�Ʋǀ�ƪŨƯ�Ŷ

�R0��ƫƺţ�ƆƫŚųŚƳ�űźƳ�ƹǀ�ƪŨƯ�Ŷ�GRR���ƁŹƹźě�šŹƺƷƺĩ�ƶŝ�ƍƺŝźƯƿƹŹ�ƶŤƟŚƽ��ŵƺŝ�šŹŷ�Ƶŵźĭ�Źƺƌů�Źŵ�ƲţŹŚţ�ƶƴĩ��ţźţ�ƶŝǀ�Ŝìè�çì��ƹíç�èè�ƮŴţ���ŚŤƳƿ�ƂƷƹĦě�Ū
Ư�Ƶŵźĭ�ƶſ�źƷ�ƶĩ�ŵźĩ�ƲƃƹŹ�źƋŚůƾ�řŹŚĩ�ŶƴƳřƺţƾƿ��źĭŹŚĪƃ�ƶƴĩN. californicus�řżƟř�řŹƿřŹŚĩ�ƹ�ŶƴƷŵ�Ƃƾƿ�řƿŝ�šŹŷ�Ƶŵźĭ�Źƺƌů�Źŵ�źĭŹŚĪƃ�ƲǀŚſ�Żř�źŤƄƿƵŵźĭ�ź��ŚƷ

ŵƺŝ��ŚŤƳ� �źųō� Źŵƿř�ŪƿưƸƯ�šŚƗǈƏř�Ţſř�ƲĪưƯ�ƂƷƹĦě�Ʋƾ�řźŝƽ�ůřźƏƾ�ƿřźŝ�ƖƯŚū�ƶƯŚƳźŝ�Ĩƽ��źĭŹŚĪƃ�ƶƴĩ�Żř�ŢƓŚƠů N. californicus��ƲţŹŚţ�ƶƴĩ�ƩźŤƴĩ� Źŵ
ƶĪƫƹŵřƽ�Ŷƴĩ�ƮƷřźƟ���

��
Life table parameters of Neoseiulus californicus (Acari: Phytoseiidae) feeding on two-spotted 
spider mite in the presence or absence of pollen as a supplementary food source 
 
Khanamani, M., Y. Fathipour, A. A. Talebi and M. Mehrabadi 
Department of Entomology, Faculty of Agriculture, Tarbiat Modares University, P. O. Box 14115-336, Tehran, Iran, 
m.khanamani@ modares.ac.ir 
 

The ability of predators to feed, develop and reproduce on non-prey food such as pollen is a desirable trait for biological 
agents to maintain theirs population in the event of scarcity of prey. In this study, demographic parameters of Neoseiulus 
californicus McGregor were determined on the two-spotted spider mite in the presence or absence of three different pollens 
(maize, date palm, and mixed pollen collected from honeybees body) as a supplementary food source. All experiments were 
carried out under laboratory conditions at 25 ± 1°C, 60 ± 5% RH and a photoperiod of 16:8 (L:D) h�� The life history data 
were analyzed according to the age-stage, two-sex life table theory. According to the obtained results, the immature 
development time in the presence of date palm pollen was significantly shorter than that in the presence of other pollens 
tested (7.76 day). The reproductive potential was significantly higher (39.48 eggs)�and immature mortality was significantly 
lower (0.00 %) when maize pollen was used as a supplementary food source. In addition, the highest immature mortality was 
in the presence of date palm pollen (13.80 %). The intrinsic rate of increase (r) of N. californicus in the presence of pollens 
was significantly higher than that in the absence of them, and the highest value was on maize pollen (0.140 day-1). The 
intrinsic rate of increase in the presence of date palm and honeybees pollens was 0.121 and 0.123 day-1, respectively, whereas  
in the absence of pollens was 0.116 day-1. In addition, the highest values of the net reproductive rate (R0) and gross 
reproductive rate (GRR) were related to the cohort reared on the two-spotted spider mite in the presence of maize pollen 
(27.73 and 33.82 offspring, respectively). However, our results revealed that all three pollens can increase performance of N. 
californicus and this predator had higher performance in the presence of maize pollen compared with other pollens tested. 
Consequently, our findings may provide important information to design a comprehensive program for conservation of N. 
californicus to control of two-spotted spider mite. 
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ūźţǀƴſ�ƶƬůźƯ�Ůƾ��ƘŝŚºţ�Ƃƴĩřƹ�ƹƾ��ŻřŹŚě�ŹƺºŞƳŻƿƺŤ�ºǀƿ�ŶAphidius matricariae (Hym.:Braconidae)�ƹŹƽ���ƶŤºƃ
Aphis gossypii (Hem.: Aphididae)��

 
ƳƹŹŻŚţ�řźƷŻƾæƬƗ��ƾ�ŞƫŚƏ�źƜƇřƾæ��ƿŰŤƟ�śƺƤƘƾ�Źƺěæ�Ɲƺſ�ŵƺưŰƯ�ƹ�ƝŚŝç��

æ��ƵźƄů�Ƶƹźĭ�ſŚƴƃƾ�ŻŹƹŚƄĩƽŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽ�ƵŚĮƄƳřŵ��ŝźţǀř��ƱřźƸţ��ŽŹŶƯ�Ţƿ�Ʊřź�ztazerouni@yahoo.com�ç����ƶŤºƀƷ�ƱƺºƴƟ�ƹ�ƭƺƬƗ�ƵŚĮƄƷƹĦě řƽ��
ř��ũźĩƿƱřź��

��
ř�ŹŵƿƤŰţ�Ʋǀūźţ��Ƣǀƴſ�ƶƬůźƯ�Ůƾ�ƘŝŚţ�Ƃƴĩřƹ�ƹƾ��ŹƺŞƳŻAphidius matricariaeHaliday (Hymenoptera: Braconidae)��ƱřƺƴƗ�ƶŝƿĪƾ�ƮƸƯ�Żř�źţƿ�Ʋ

ŻřŹŚěƿƺŤǀƿŚƷŶƽ��ƶŤƃAphis gossypii Glover (Hemiptera: Aphididae)�ƹŹƽ�ĭǀų�ƵŚǀ�ŹŚ�ƱŚƐƬſ�źěƺſ�ƮƣŹ��ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ��ŚƯŻōƿŚƯŵ�Źŵ�Ƃƽ�ætçê�
ƀƬſ�ƶūŹŵǀŞƀƳ�ŢŝƺƏŹ��Žƺƾ�êtëå�ŹƺƳ�ƵŹƹŵ�ƹ�ŶƇŹŵƽ�æé��æå��ŢƗŚſ�ŚƴƃƹŹƾƿ��ŹŚţƿĪƾ����šŶƯ�ƶŝ�ƹçé�Ŷƃ�ƭŚŬƳŚŤƗŚſ��ūźţǀ��ƴºſ�ƶºƬůźƯ�Ůǀ���ƆųŚºƃ�Żř�ƵŵŚƠŤºſř�ŚŞ

ManlyƘţǀǀŶƃ�Ʋ��ƘŝŚţ�Ƃƴĩřƹ�ƕƺƳƾ�ſƹ�ƶŝǀſźĭŹ�ƶƬǀŤƀŬƫ�ƱƺǀŚƷźŤƯřŹŚě�ƹ�Ĩƽ�Ţſŵ�ƱŚƯŻ�ƹ�ƺŬŤƀū�šŹŶƣ�ƪƯŚƃ�Ʊō�ƶŝ�ƍƺŝźƯ�ƿŝŚƾ�Ư�ƶŝǀ�ƱŚŝż�Th�����Żř�ƵŵŚƠŤºſř�Śºŝ
ſźĭŹǀƛ�ƱƺǀƐųźƾ��ƩŶƯ�ƹRoyama-Rogers�ƘţǀǀŶƃ�Ʋ��ŚŤƳƿ�ŵřŵ�ƱŚƄƳ�Ū�ŹƺŞƳŻA. matriacriae�ŻřŹŚě�ƶŝ�ŹŵŚƣƿ�Ʊŵźĩ�ƶŤí�éç�ƴſ�ŶƇŹŵǀĭŹƺě�Ʋƾ�ŚƷ�ƶŤƃ�ƹƽ��ƚƫŚŝ

ŰƯ�Źŵ�ŵƺūƺƯǀŚƯŻō�Ǝƿŝ�ŚƯř��ŢſŚƄǀźŤƄƿūźţ�ƲǀƯ�ŮǀƳŚŝżƾ�ƹŹƽ��ƭƺſ�Ʋſ�ƵŹƺě�ç�æé����ƶŤƃA. gossypii�Ŷƃ�ƵŶƷŚƄƯ��ƴĤưƷǀūźţ�ƆųŚƃ�źŨĩřŶů�Ʋǀ�ŮManly�ƹŹƽ�
�Ŷƃ�ƶŞſŚŰƯ�ƭƺſ�Ʋſ�ƵŹƺě�èîí�å(�ƘŝŚţ�Ƃƴĩřƹƾ�ŹƺŞƳŻA. matriacriaeƮĩřźţ�ƶŝ�ŢŞƀƳ�ŚƷƽ��ƞƬŤŴƯ�ç��é��í��æë��èç�ƹ�ëé�ƶŤƃ�ƭƺſ�Ʋſ�ƵŹƺě�A. gossypii���ƶŝ

ŮūźƯ�Ʋſ�ƵŹƺě�ƱřƺƴƗ��ŵŚƤƯ�ƹ�Ţſř�ƭƺſ�ƕƺƳ�Żřƿ�źbŢſŵ�ƱŚƯŻ���ƿŝŚƾ��Th��ţźţ�ƶŝ�ƶƬưů�űźƳ�źŨĩřŶů�ƹǀŜååè�åtåæí�å���ŢƗŚſ�źŝåæè�åtëîî�å���ƹ�ŢƗŚºſèè�èé�
�šŶƯ�ŹŶƷŹƺěçé�ŶƯō�Ţſŵ�ƶŝ�ŢƗŚſ��ŚŤƳƿŚŬƿŻřŹŚě�ŹƺŞƳŻ�ƶĩŵřŶƳŚƄƴƄƷƹĦĜƴƿƺŤǀƿŶ�A. matriacriae�Ưƾ��ƱřƺƴƗ�ƶŝŶƳřƺţ�ºƿ��ƪºƯŚƗ�Ĩ�ƵƺƤƫŚºŝ��ŝ�ƩźºŤƴĩ�Źŵǀĥƺƫƺ�ºƿ�ƶŤºƃ�Ĩ� �

A. gossypii�ƹŹƽ�ĭǀų�ƵŚǀƶƳŚŴƬĭ�Źŵ�ŹŚĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ŚƷǀŵź���
 
Host stagepreference and functional response of aphid parasitoid, Aphidius matricariae (Hym.: 
Braconidae) on Aphis gossypii (Hem.: Aphididae)  
 
Tazerouni, Z.1, A. A. Talebi1, Y. Fathipour1 and M. Soufbaf2 
1.Deparment of Entomology, College of Agriculture, TarbiatModares University, Tehran, Iran, ztazerouni@yahoo.com 
2.Agricultural, Medical and Industrial Research School, Karaj, Iran 
 

In this research, the host stage preference and functional response of Aphidius matricariae Haliday (Hymenoptera: 
Braconidae) as one of the most important parasitoids of Aphis gossypii Glover (Hemiptera: Aphididae) were investigated on 
cucumber (Super sultan variety). The experiments were conductedat 25±1°C, 60±5% RH and a photoperiod of 14L: 10D h 
for 24 h.  Host stagepreference was evaluated using the Manly�s preference index. Type of functional response was 
determined by logistic regression and its parameters, b and handling time (Th) were estimated using the Royama-Rogers 
equations. Aphidius matricariae parasitized all nymphal instars and adults of the A. gossypii (42.8%) but strongly preferred 
3rd instar nymphs (14.2%) of cotton aphid. Also, the maximum Manly�s index by A. matricariae was obtained for the 3rd 
instar nymph (0.398). The results indicated that functional response of A. matricariae to different densities (2, 4, 8, 16, 32 
and 64) ofthe 3rdnymphal instar of A. gossypii (as preferred stage) was type III and value of b, handling time (Th) and 
maximum attack rate were calculated as 0.018t0.003 h-1, 0.699t0.013 h and 34.33 nymphs per 24 h, respectively. The results 
showed that the A. matricariae may be suggested as a good candidate for biological control of M. persicae in cucumber 
greenhouses. 
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ſŹźŝƾ�Ư�ºǀ��ŚºƷŹƺŞƳŻ�ŢºŝŚƣŹ�Ʊřżƽ�ŻřŹŚěƿƺŤ�ºǀƿ�ŶAphidius matricariae��ƹPraon volucre�(Hym.: Braconidae)�
ƹŹƽ�Ʈĩřźţ�ƹ�ƪůřźƯ�ŚƷƽ�ƶŤƃ�ƞƬŤŴƯ(Hem.: Aphididae) �Aphis gossypii��
��

ƳƹŹŻŚţ�řźƷŻƾÎƬƗ��ƾ�ŞƫŚƏ�źƜƇřƾÎ��ƿŰŤƟ�śƺƤƘƾ�ŹƺěÎ�Ɲƺſ�ŵƺưŰƯ�ƹ�ƝŚŝÏ��
Î��ƵźƄů�Ƶƹźĭ�ſŚƴƃƾ�ŻŹƹŚƄĩƽŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽŝźţ�ƵŚĮƄƳřŵ��ǀř��ƱřźƸţ��ŽŹŶƯ�Ţƿ��Ʊřźztazerouni@yahoo.com��Ï���ƶŤºƀƷ�ƱƺƴƟ�ƹ�ƭƺƬƗ�ƵŚĮƄƷƹĦě řƽ��

ř��ũźĩƿƱřź��
��

�ŢŝŚƣŹƿŶě�ĨƿřŹ�ƵŶƿŞƏ�Źŵ�ŪǀŻřŹŚě�ƪƯŚĩ�šřźƄů�ƹ�Ţſř�ŢƘƿƺŤǀƿřźŝ�ŚƷŶƽ�řŸƛ�ŵřƺƯ�źŨĩřŶů�Ŝƀĩƾƿ�ƫƺţ�ƹǀ�Śŝ�ũŚŤƳ�ŶƿŶĪƿƯ�ŢŝŚƣŹ�źĮƾ�Ŷƴƴĩ��ř�ŹŵƿƤŰţ�Ʋ�ºǀ��źºŧř�Ƣ
ŝ�ŢŝŚƣŹǀŻřŹŚě�ŹƺŞƳŻ�ƶƳƺĭ�ƹŵ�ƲƿƺŤǀƿŶAphidius matricariae Haliday ��ƹPraon volucre (Haliday)��Hym.: Braconidae��ƹŹƽ�ƴſǀ�ƲI��II��III��IV��ƹ

ŝ�ƚƫŚŝ�ƵŵŚƯ�ŵřźƟřƾ�ƶŤƃ�ƩŚŝ�(Hemiptera: Aphididae)�Aphis gossypii Glover�Ʈĩřźţ�Źŵ�ŚƷƽ�Ư�ƞƬŤŴƯǀ�ƱŚŝż�ÏÒ��ÒÍ��ƹÎÍÍ���Śŝ�ƹÎÍ�řźŝ�ŹřźĪţƽ��Ʈĩřźţ�źƷ
ſŹźŝƾ�Ŷƃ��ŚƯŻōƿƂ��šŶƯ�ƶŝ�ŚƷÏÑ�řźƃŹŵ�ŢƗŚſƿŚƯŵ�Ǝƾƿ�°C�ÎtÏÒŞƀƳ�ŢŝƺƏŹ��ƾ�ÒtÓÍ��ŹƺƳ�ƵŹƹŵ�ƹƽ�ÎÑ��ÎÍ��ŢƗŚſ�ŚƴƃƹŹƾƿ��ŹŚţƿĪƾ��Ŷƃ�ƭŚŬƳř��ŚŤƳ�ƢŞƏƿř�Ūƿ�Ʋ
ƤŰţǀźŨĩřŶů��Ƣ�ŻřŹŚě�ŶƇŹŵƿŤǀƶŤƃ�ƮƀA. gossypii��ŹƺŞƳŻ�ƎſƺţA. matricariae�Ʈĩřźţ�Źŵ�ŚƷƽ�ÏÒ��ÒÍ��ƹÎÍÍ�ţźţ�ƶŝǀ�ŜÐÐ�ÒtÒÏ���ÎÑ�ÐtÔÎ���ƹÍÕ�ÐtÒ�ÓÐ���ƹ
ƹŹƽ�Ư�ƶŤƃ�ƭƺſ�Ʋſ�ƵŹƺěǀŶƃ�ƵŶƷŚƄƯ�ƱŚŝż��ŻřŹŚě�ŶƇŹŵƿŤǀ�ƶŤƃ�ƮƀA. gossypii��ŹƺŞƳŻ�ƎſƺţP. volucre��Ʈĩřźºţ�Źŵ��ŚºƷƽ�ÏÒ��ÒÍ��ƹÎÍÍ�ƹŹƽ���Ʋºſ�ƵŹƺºě���ƭƺºſ
�ÏÔ�ÑtÏÓ���ÏÐ�ÑtÐÔ��ƹÒÏ�ÐtÒ�ÏÏ��ţźţ�ƶŝǀŜ��Ư�ƶŤƃ�ƭŹŚƸģ�ƹǀ�ƱŚŝż�ÐÐ�ÒtÏÕ���ÖÎ�ÍtÑÏ���ƹÎÔ�ÏtÒ�ÏÑ��ţźţ�ƶŝǀŜ��ŝǀźŤƄƿŵƺŝ�Ʋ�����ƶºƳƺĭ�ƹŵ�ƱŚºƯżưƷ�Źƺƌů

ŻřŹŚě�ŹƺŞƳŻƿƺŤǀƿ�ŶA. matricariae��ƹP. volucre�řŹŚĩ�źŝƾƿ�Ư�źŝ�ŚƷ�ƱōǀŻřŹŚě�ƱřżƿŤǀ�ƶŤƃ�ƮƀA. gossypii�ƠƴƯ�źŧřƾ�Ţƃřŵ��ŻřŹŚě�ŶƇŹŵƿŤǀƵŹƺě�Ʈƀ�ŚƷƽ�ƴſǀ��ƭƹŵ�Ʋ
ĭŹƺě�ƭŹŚƸģ�ƹ�ƭƺſƾ�ƶŤƃ�ŚƷƽ�A. gossypii�Ʈĩřźţ�ƭŚưţ�Źŵ�ŝ�ŚƷǀŚſ�Żř�źŤƄƿƴſ�źǀĭŹƺě�Ʋƾ�ŧŐţ�ŢŰţǀŝ�ŢŝŚƣŹ�źǀƶƳƺĭ�Ʋ�řƽ�ŚƷŹƺŞƳŻƽ�ŻřŹŚěƿƺŤǀƿ�ŶA. matricariae��ƹ� �

P. volucre�ŶƴŤƟźĭ�Źřźƣ��řŹŚĩƾƿ�ŻřŹŚě�ŹƺŞƳŻƿƺŤǀƿŶ A. matricariae�ŧŐţ�ŢŰţǀŝ�ŢŝŚƣŹ�źǀƶƳƺĭ�Ʋ�řƽ�Ʈĩřźţ�Źŵ�ŚƷƽ�ÏÒ��ÒÍ��ƹÎÍÍ�Ư�ƶŤƃǀƹŹ�ƱŚŝżƽ����ƭƹŵ�Ʋºſ�ƵŹƺºě
ÏÑ���ÎÓ���ƹÒ�ÎÖ���ţźţ�ƶŝǀƹŹ��Ŝƽ��ƭƺſ�Ʋſ�ƵŹƺěÐÓ���ÑÒ���ƹÒ�ÏÓ��ţźţ�ƶŝǀƹŹ�ƹ�Ŝƽ��ƭŹŚƸģ�Ʋſ�ƵŹƺěÏÏ���ÏÓ���ƹÒ�ÎÖ��ţźţ�ƶŝǀ���Żř�ƪºŞƣ�ƱŚºƯŻ�ƶŝ�ŢŞƀƳ�Ŝ

Ţƃřŵ�ƂƷŚĩ�ŢŝŚƣŹ��řŹŚě�ŶƇŹŵƿŤǀ�ƶŤƃ�ƮƀA. gossypii��ŻřŹŚě�ŹƺŞƳŻ�ƎſƺţƿƺŤǀƿ�ŶP. volucre�ŝ�ŢŝŚƣŹ�źŧř�ŹŵǀƶƳƺĭ�Ʋ�řƽ�ƹŹƽ�ƴſ�ƵŹƺěǀƯ�ƭŹŚƸģ�ƹ�ƭƺſ��ƭƹŵ�Ʋǀ�ƱŚŝż
�Ʈĩřźţ�ŹŵÏÒ�ţźţ�ƶŝǀ�ŜÎÏ���ÎÕ���ƹÏÏ��Ʈĩřźţ�Źŵ��ÒÍ�ţźţ�ƶŝǀ�ŜÕ���ÎÔ���ƹÏÍ���Ʈĩřźţ�Źŵ�ƹÎÍÍ�ţźţ�ƶŝǀ�ŜÐ���Ô���ƹÕ���ƂƷŚĩ�ŢŝŚƣŹ�Żř�ƪŞƣ�ƱŚƯŻ�ƶŝ�ŢŞƀƳƿŢƟŚ��

�źŝŚŤƳ�ŽŚſřƿƯ�źŝ�ŢŝŚƣŹ�źŧř�šŶƃ��ƪƇŚů�ŪǀŻřŹŚě�ƱřżƿŤǀ�ƶŤƃ�ƮƀA. gossypii�ǇŚŝ�Ʈĩřźţ�Źŵƽ�Ưǀ�ƱŚŝż��ƮĩřźţÎÍÍ��Ʈĩřźţ�ƶŝ�ŢŞƀƳ�ŚƷƽ�Śěǀƿŵƺŝ�źŤưĩ��Ʋ��ŚŤƳƿř�Ū�ºƿ�Ʋ
ƤŰţǀƠƯ�šŚƗǈƏř�ƢǀŶƽ�ưƷř�ŵŹƺƯ�ŹŵǀŻřŹŚě�ŢŝŚƣŹ�źŧř�ŢƿƺŤǀƿŚƷŶƽ�ƶŤƃ�Ư�ƶŗřŹř�ŚƷƾ�ř�ƶĩ�ŶƷŵƿƯ�šŚƗǈƏř�Ʋƾ��Źŵ�ŶƳřƺţřźūř�ƹ�ƶƘſƺţƽ�ƶƯŚƳźŝ�ŚƷƽ�ŶƯƿźƿŤƾ�ƶŤƃ�ƩźŤƴĩ��Źŵ�ŚƷ

ƶƳŚŴƬĭ�ưƷř�żŗŚů�ŚƷǀŶƃŚŝ�Ţ���
 
A study on the competition between Aphidius matricariae and Praon volucre (Hym.: Braconidae) 
exposed to different stages and densities of Aphis gossypii (Hem.: Aphididae) 
 
Tazerouni, Z.1, A. A. Talebi1, Y. Fathipour1 and M. Soufbaf2 
1.Department of Entomology, College of Agriculture, Tarbiat Modares University, Tehran, Iran, ztazerouni@yahoo.com 
2.Agricultural, Medical and Industrial Research School, Karaj, Iran 
 

Interference competition is a common phenomenon in nature that occurs among adult females of different species to gain 
highest food resource and highest reproduction. In this research, effect of interference competition between Aphidius 
matricariae Haliday and Praon volucre (Haliday) (Hymenoptera; Braconidae) were investigated on different densities (25, 
50 and 100) and stages (1st, 2nd, 3rd, 4th nymphal instars and wingless female adult) of Aphis gossypii Glover (Hemiptera: 
Aphididae). The experiment was replicated 10 times for each density. The experiments were carried out at 25±1°C, 60±5% 
RH and a photoperiod of 14L: 10D h for 24 h. The maximum parasitism percentage of A. gossypii by A. matricariae was 
observed on 3rd nymphal instar (52±5.33, 71±3.14 and 63.5±3.08%, respectively) at 25, 50 and 100 host densities. The 
highest mean parasitism percentage of A. gossypii by P. volucre was obtained on 3rd (26±4.27, 37±4.23 and 22.5±3.52%, 
respectively) and 4th nymphal instars (28±5.33, 42±0.91 and 24.5±2.17%, respectively) at 25, 50 and 100 host densities. 
Combination of A. matricariae and P. volucre on A. gossypii had negative effect on performance of these parasitoids. The 
parasitism percentage of 2nd, 3rd and 4th nymphal instars of A. gossypii by A. matricariae and P. volucre were affected by 
interference competition at each host density. The efficiency of A. matricariae on A. gossypii reduced on 2nd nymphal instar 
24%, 16% and 19.5%, respectively, on 3rd nymphal instar 36%, 45% and 26.5%, respectively and on 4th nymphal instar 22%, 
26% and 19.5%, respectively at 25, 50 and 100 host densities affected by interspecific competition. The interference 
competition reduced efficiency of P. volucre on 2nd, 3rd and 4th nymphal instar 12%, 18% and 22%, respectively at 25 host 
density, 8%, 17% and 20%, respectively at 50 host density and 3%, 7% and 8%, respectively at 100 host density. The results 
of this study showed that intense of competition at higher host densities (100 host densities) was lesser than at lower host 
densities. Our findings provide fundamental information about importance of interference competition between two aphid 
parasitoids and it can be valuable in development and implementation of management programs of A. gossypii in 
greenhouses.  
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ŧŐţǀƶŬƴſřźƟ�źŝ�řżƬĩ�ƞƬŤŴƯ�ƭŚƣŹř�ź�ŚƷƽ�ĭŶƳŻ�ƩƹŶūƾ��ƯƺºƯ�ƶŤƃƾ����ƮºƬĩ Brevicoryne brassicae (Hemiptera: 

Aphididae) 
��

Ưźĩ�ƶƴƯōƾ��ƿŰŤƟ�śƺƤƘƾ�ƬƗ�ƹ�Źƺěƾ�ŞƫŚƏ�źƜƇřƾ��
ƵźƄů�Ƶƹźĭ�ſŚƴƃƾ�ŻŹƹŚƄĩƽŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽŝźţ�ƵŚĮƄƳřŵ��ǀ��ŽŹŶƯ�Ţř��ƱřźƸţƿ�Ʊřź Ameneh.Karami@modares.ac.ir��

��
ƯƺƯ�ƶŤƃƾ�ƮƬĩ��Brevicoryne brassicae L.��ƿĪƾ�ƮƸƯ�Żř�źţƿĭ�šŚƟō�ƲǀƬģ�ƵŵřƺƳŚų�ƱŚƷŚǀŚĜǀƿ����Ţºſř�ƱŚºƸū�źºſřźſ�Źŵ�řżºƬĩ�ƶƬưū�Żř�ƱŚ��ř�Źŵ�ºƿ��ƂƷƹĦºě�Ʋ 

źŤƯřŹŚě�ŚƷƽ�ĭŶƳŻ�ƩƹŶūƾ�řƿƹŹ�ŢƟō�Ʋƽ��ƪƯŚƃ�řżƬĩ�ƮƣŹ�ƂƃLicord�Opera ��Sarigol�Talaye ��Karaj2��ƹKaraj3�řźƃ�ŹŵƿŚƯŻō�ƎƿƷŚĮƄƾ�ŚƯŵ�Śŝƽ�Î��tÏÒ�
ƀƬſ�ƶūŹŵǀŞƀƳ�ŢŝƺƏŹ��Žƺƾ�Ò��tÓÍ��ŹƺƳ�ƵŹƹŵ�ƹ�ŶƇŹŵƽ�ÎÓŚƴƃƹŹ�ŢƗŚſƾƿ��ƹÕ�ŹŚţ�ŢƗŚſƿĪƾ�ſŹźŝ�ŵŹƺƯƾ�Źřźƣ ŢƟźĭ��ŚƷźŤƯřŹŚěƽ�ĭŶƳŻ�ƩƹŶūƾ��ƁƹŹ�Żř�ƵŵŚƠŤſř�Śŝ
ĭŶƳŻ�ƩƹŶūƾ�ƴſƾ�ŶƃŹ�ƶƬůźƯƽƀƴū�ƹŵ��ƾ ĭŹŚĪŝ�Śŝǀźƽ�ƭźƳ�ŹřżƟřTWOSEX-MSChart �(Chi, 2015)�ŚƐų�ƹ�ƶŞſŚŰƯƽ�ř�ŵŹřŶƳŚŤſřƿ��Żř�ƵŵŚƠŤºſř�Śŝ�ŚƷźŤƯřŹŚě�Ʋ

ưŴţ�ęźŤſř�šƺŝ�ƁƹŹǀŶƃ�ƵŵŻ�Ʋ��źŝ�ŚŤƳ�ŽŚſřƿŪ ŝ��ƵŶƯō�Ţſŵ�ƶŝǀźŤƄƿźŤưĩ�ƹ�ƲƿƯ�ƹ�īźƯ�Ʋǀě�ƵŹƹŵ�źǀţźţ�ƶŝ�ƙƺƬŝ�Żř�Ƃǀ�ƁŹƹźě�šŹƺƷƺĩ�ƶŝ�ƍƺŝźƯ�Ŝƿ�ƹŹ�ƶºŤƟŚƽ�
�ƭŚƣŹřKaraj3��ÔÔ�ŶƇŹŵ��ƹ�Opera��ÐÏ�ŶƇŹŵ��ŵƺŝ��řźŝ�ƵƹǈƗƿ�Ʋ�ŝǀźŤƄƿŵŚƤƯ�Ʋƿƫƺţ�ƆƫŚų�űźƳ�źǀŶ �ƪŨƯ(R0)ţřŷ�űźƳ��ƾ�řżƟřƿƘưū�Ƃǀ�Ţ(r)�ƹ ƷŚƴŤƯ�űźƳƾ�řżƟřƿ�Ƃ
Ƙưūǀ�Ţ(ë)�ƹŹƽ��ƮƣŹOpera��ţźţ�ƶŝǀ�ŜÕÒ�Ñ�t�ÍÓ�ÑÍ�ƵŹƺě���ÍÎ�Í�tÐÐÎ�Í��ƹ�ŻƹŹ�źŝÍÏ�ÍtÐÖÏ�Î�ŻƹŹ�źŝ��źŤưĩ�ƹƿŵŚƤƯ�Ʋƿř�źƿƹŹ�ŚƷźŤƯřŹŚě�Ʋƽ��ƮƣŹKaraj3���ƶŝ
ţźţǀ�ŜÍÐ�ÎtÍÔ�Ð���ƵŹƺěÍÐ�ÍtÍÕÕ�Í��ƹ�ŻƹŹ�źŝÍÐ�ÍtÍÖÏ�Î�ŻƹŹ�źŝ��Ŷƃ�ŢŞŧ��ŝǀźŤƄƿƫƺţ�ƆƫŚųŚƳ�űźƳ�ƲǀŶ��ƪŨƯ(GRR)�ƹŹƽ�ƮƣŹOpera ��æì�ëë��ƵŹƺě��źŤưĩ�ƹƿ�Ʋ

ƹŹ�Ʊō�ŹřŶƤƯƽ��ƮƣŹTalaye��ÎÓ�ÎÕ�ƵŹƺě��ƵŶƷŚƄƯ ŵźĭƿŶ� ƳǇƺƏƾ�źţƿƵŚţƺĩ�ƹ�Ʋ�źţƿƯ�ƲǀĮƳŚǀ�ƱŚƯŻ�šŶƯ�ƲƿƪƀƳ�Ĩ(T) �ţźţ�ƶŝǀ�ŜƹŹƽ��ƭŚƣŹřSarigol��åç�æé�ŻƹŹ��ƹ 
Opera �ÎÑ�ÎÎ�ŻƹŹ��ƵŶƷŚƄƯ�Ŷƃ��ŚƤƯƿƶƀ�ŚƷźŤƯřŹŚěƽ�ŶƃŹ�ƘưūǀŢ�ƶŤƃ�B. brassicae �ƹŹƽ�ƭŚƣŹř�ƞƬŤŴƯ�řżƬĩ�ƱŚƄƳ�ŵřŵ�ƶĩ�ƭŚƣŹř�Opera�ƹ�Karaj3�ƶŝ�ţźţ�ºǀŜ�
ŽŚƀů�źţƿƲ�ƹ�ƭƹŚƤƯ�źţƿƲ�ƯǀƱŚŝż�ŢŞƀƳ�ŚƷ�ƶŝ�řƿƲ�ŢƟō�Ưƾ�ŶƴƃŚŝ� 

 
The effect of different canola cultivars on life table parameters of�Brevicoryne brassicae 
(Hemiptera: Aphididae) 
 
Karami, A., Y. Fathipour and A. A. Talebi 

Department of Entomology, Faculty�of Agriculture, Tarbiat Modares University, Tehran, Iran,�
Ameneh.Karami@modares.ac.ir 
 

The cabbage aphid, Brevicoryne brassicae L., is one of the most important pests of cruciferous plants such as canola 
worldwide. In this research, the effect of six different canola cultivars including Licord, Opera, Sarigol, Talaye,�Karaj2 and 
Karaj3 on life table parameters�of  B. brassicae was determined under laboratory conditions at 25 ± 1 °C, 60 ± 5%  RH and a 
photoperiod of 16: 8 (L: D) hours. The life table parameters were calculated using Age-Stage Two Sex Life Table Analysis-
MSChart software and standard errors of�this�parameters were estimated using the bootstrap�resampling procedure.�
According to the results, the highest and lowest immature mortality were related to the cohort reared on Karaj3 (77%) and 
Opera (32%) cultivars, respectively. In addition, the highest values of the net reproductive�rate (R0), the intrinsic rate of 
increase (r) and the finite rate of increase (ë) were recorded on Opera (40.06±4.85 offspring, 0.331±0.01 day-1 and 
1.392±0.02 day-1, respectively), whereas the lowest values of these parameters were recorded on Karaj3�(3.07±1.03 offspring, 
0.088±0.03 day-1 and 1.092±0.03 day-1, respectively). Furthermore, the�highest gross reproductive rate (GRR) was observed�
on Opera (66.17 offspring) and the�lowest value was on Talaye (18.16 offspring). The longest and shortest mean generation 
time (T) was observed on Sarigol (14.02 days) and Opera (11.14 days), respectively. Comparison of the population growth 
parameters of B. brassicae on different canola cultivars revealed that the Opera and Karaj3 cultivars were the more 
susceptible and resistant cultivars to this pest, respectively. 

��
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ŝǀŹŚưƿřżƾƿ�� ġŹŚƣIsaria farinosa�ƹŹƽ�ƶƐƤƳŹŚƸģ�Ĩſƺſ� ƪƯŚĩ� šřźƄů� ƹ� ƹŹǇ�řƽ�šŚŝƺŞůCallosobruchus 

maculates (F.) (Col.: Bruchidae)��
��
ōůřźū�ƵŵřŻƾÎſ��ǀƬƗŶƾ�ƺƠƇƽÎ�ŬƯ�ƹǀŵřĦƳŶưŰƯ�ŶÏ 

Î���ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽƯƹŹř�ƵŚĮƄƳřŵ��ǀƯƹŹř��ƶǀ�ƶÏ��ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾſŶƴƸƯ�ƹ�ƭƺƬƗ�ƵŶĪƄƳřŵ��ƾ�ŻŹƹŚƄĩƽŵźě��ƿŻŹƹŚƄĩ�žƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ��ƵŚĮƄƳřŵ
��ƱřźƸţazadehjarrahi@yahoo.com��

��
ġŹŚƣ�Isaria farinosa (Holmsk.) Fries (Sordariomycetes: Hypocreales)�Əǀŝ�ƞǀŹŚưƽ�řŻƾƿ�ſƹ�ľŚŤŞƀƳǀƘƾ�ƹŹƽ�ƶŤſřŹ�šŚƟō�ŚƷƽ��ƶƬưū�Żř�ƞƬŤŴƯ

ŢŴſ�ƩŚŝ�ŵŹřŵ�ƱŚƃƺě� �ř�Żřƿŝ�šŹŶƣ��ƹŹ�ƲǀŹŚưƿřżƽ�ǀƿřŶū�Ĩƿ�ŹƺĩŸƯ�ġŹŚƣ�Żř�ƶ�řŶū�ŚŝŹŷō� �ŵƹźŤƄƷ� �ƭŶƴĭ�Ʋſ�Żř� ƵŶƃƿƣźƃ�ƱŚŬƾó�ƭ�źŤĩŵ� �źŞţ� ƵŚĮƄƳřŵ� �ƺƬƳŻŹřƿż� �ƹŹƽ�
ƹŹǇ�ƪůřźƯƽ�ƶƐƤƳŹŚƸģ�Ĩſƺſ�ƪƯŚĩ�šřźƄů�ƹ�řƽ�šŚŝƺŞů��Callosobruchus maculatus(F.) (Cololeoptera: Bruchidae)��ŵźĭ�ƶƘƫŚƐƯƿŶ��Ƙţ�ŢƸūǀǀ�Ʋ

�ƵŶƴƄĩ�ŢƔƬƛÒÍ���ŶƇŹŵÐÍ��Ʋſ�ƹŹǇ�ŵŶƗÐ��ƪƯŚĩ�ƵźƄů�ƹ�Î��Ð�ƵŻƹŹ��ƶƐƤƳŹŚƸģ�Ĩſƺſ�řƽ��šŶƯ�ƶŝ�šŚŝƺŞůÎÍ�ƳŚŧǀŢƔƬƛ�Źŵ�ƶ�ŚƷƽ�ƀƳŚĜſƺſ�ƞƬŤŴƯǀģŹŚƣ�Ʊƺƾ�
�ÎÍÎÍ�ÎÍÒ�ƴĩǀŶƽ�Ư�źŝǀƬƾ�ƫǀźŤ��ƶƏƺƛ�ŶƳŶƃ�Źƹ��ŚƯŻōƿ�Źŵ�šŚƄÑ�Ư�ƹ�ŢƟźĭ�ƭŚŬƳř�ŹřźĪţǀƯ�ƹ�īźƯ�Ʊřżǀ�šŶƯ�ƶŝ�ƶƳřŻƹŹ�źÎÍ�ŵźĭ�ŢŞŧ�ŻƹŹƿŶ��řźŝƽ��ƵŶƴƄĩ�ƱŚƯŻ�ƶŞſŚŰƯ

ÒÍ�Żř�ŶƇŹŵ��ŢƔƬƛ�ŚƷƽ�ǇŚŝƽ�ƀƳŚĜſƺſǀģŹŚƣ�Ʊƺƾ��ÎÍÖ��ƹÎÍÎÍ�ƴĩǀŶƽ�Ư�źŝǀƬƾ�ƫǀźŤ���ƵŵŚƠŤſřŵźĭƿŶ��ŚŤƳƿżŬţ�Ūƿŝƹźě�ƶǀƵŵřŵ�Ţ�ƮƷ�ŽŚſř�źŝ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŚƷ�ƳŚƃƺěƾ��ŵƹŶů
ưƏřǀ�ƱŚƴÖÒ�ŵŚƤƯ�ŶƇŹŵƿ�źLC50��ƹLT50�Ż�ƶƬůźƯ�ƹŵ� ŹŵƿŤƀƾ�ƴƘƯ�šƹŚƠţ�ƶƘƫŚƐƯ�ŵŹƺƯƾ�Źřŵƽ�� ŚŝƿŶĪƿŶƴŤƃřŵ�źĮ��ŵŚƤƯƿ�źLC50��ƹLT50�řźŝƽ��ƪƯŚĩ�šřźƄů�ƹ�ƹŹǇ

ƶƐƤƳŹŚƸģ�Ĩſƺſ�řƽ�ţźţ�ƶŝ�šŚŝƺŞůǀ�Śŝ�źŝřźŝ�ŜÎÍÔ�ÍÍ�Î��ƹÎÍÕ�ÏÔ�Î�ƴĩǀŶƽ�Ư�źŝǀƬƾ�ƫǀ�ƹ�źŤÐÐ�Ò��ƹÒÓ�Ô�ŵƺŝ�ŻƹŹ��ŚŤƳƿřŶū�ƶĩ�ŵřŵ�ƱŚƄƳ�Ūƿ�ġŹŚƣ�Żř�ƶƘƫŚƐƯ�ŵŹƺƯ�ƶI. 

farinosa�Ưƾ�řżƀŝ�ƂƤƳ�ŶƳřƺţƾƿ�ŝ�ƩźŤƴĩ�ŹŵǀĥƺƫƺƿƶƐƤƳŹŚƸģ�Ĩſƺſ�Ĩ�řƽ�ƹ�ƶŝ�šŚŝƺŞůƿƹŹǇ�ƶƬůźƯ�Źŵ�ƵĦƽ�řƿŶƴĩ�ŚƠ���
 
Virulence of Isaria farinosa against larvae and adults of cowpea beetle, Callosobruchus 
maculatus (F.) (Col.: Bruchidae) 
 
Jarrahi, A.1, S. A. Safavi1 and M. Mohammadnezhad2 

1.Department of Plant Protection, Faculty of Agriculture, Urmia University, Urmia, Iran, azadehjarrahi@yahoo.com 
2.Department ofPlant Protection, Faculty ofAgricultural Sciences and Engineering, College of Agriculture & Natural 
Resources,University of Tehran, Karaj, Iran. 
 

The entomopathogenic fungus, Isaria farinosa (Holmsk.) Fries (Sordariomycetes: Hypocreales) have relatively wide host 
range from different orders of insect pests including Coleoptera. Therefore, virulence of one isolate (from: Eurygaster 
integriceps Puton (Hemiptera: Scutelleridae), Hashtrud-Iran- by Dr M. Arzanlu- University of Tabriz) of this fungus was 
studied against larval and adult stages of Callosobruchu smaculatus (F.) (Coleoptera: Bruchidae). To estimate the LC50 
values, 30 third instar larvae and adults (1-3 day-old) of C. maculatus were immersed at different conidial concentrations 
(105-1010 conidia/ml)for 10 seconds. The experiments were carried out with 3 replications and daily mortality was recorded 
for 10 days. The highest conidial concentration (109 and 1010 conidia/ml) were used to calculate the LT50 values.Probit 
analysis demonstrated no overlapping of 95% confidence limits of LC50 and LT50values therefore significant differences were 
observed among two biological stages. The corresponding LC50 values were 1.00×107 and 1.27×108 (conidia/ml) while the 
LT50 values were 5.33 and 7.56 days for larvae and adults, respectively. The results revealed that this isolate of I. farinosa 
can play an important role in the biological control of C. maculatus especially at larval stage. 
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ŻŹř�ºƿŝŚƾ��ŚƷźŤºƀŝƽ��ƗƺƴºƈƯƾ��ƮºŴţ�Ź�ºƿżƽ��řźºŝƽ�����źĭŹŚĪºƃ�Ʋºſ�ƵƺºŞƳř�ƁŹƹźºě�Orius albidipennis Reuter 

(Hemiptera: Anthocoridae)��
��

ŚƠƇ�ƱźŤƀƳƾƿ��ƹƬƗƾ�Źƺě�ŜūŹ��
ŻŹƹŚƄĩ�ƵŶĪƄƳřŵƽ��ŻŹƹŚƄĩ�ƵŚĮƄƳřŵƽ ƹ ŞƏ�ƖŝŚƴƯǀƘƾ�ƯřŹǀƲ��ŻřƺƷř�rajabpour@ramin.ac.ir �� nastisafa@yahoo.com��

��
źĭŹŚĪƃ�Ʋſ�Orius albidipennis�ƿĪƾ�ŝ�ƩźŤƴĩ�źŧƺƯ�ƪƯřƺƗ�Żřǀĥƺƫƺƿƀŝ�ĨǀŹŚƽ�ƶƳŚŴƬĭ�šŚƟō�Żř�řƽ�źţ�ŶƴƳŚƯƿžĜ�ƶƴĩ��ŚƷ�ŚƷƽ�Ơſ��ƲţŹŚţǀĨƫŚŝŶ�ƶŤƃ��ŚƷ��ƮŴţ��ŚƷ

Ʋſ�ŚƷƽ�ƛ�ƹ�ŶƯƺţŚŤƴěǀŢſř�Ƶź��ƁƹŹ�ŚƷƽ�ƫƺţǀƲſ�ƵƺŞƳř�Ŷ�ŚƷƽ�Orius�ŹŶţ�ƶŝƿƯ�ŵƺŞƸŝ�ƩŚů�Źŵ�Ūƾ�ƬƇř�ƝŶƷ�ƹ�ŶƃŚŝƾ�řƿƁƹŹ�Ʋ�żƷ�ƂƷŚĩ�ŚƷƿ�ƹ�ƶƴřżƟřƿƫƺţ�ƱŚƯŶƳřŹ�Ƃǀ�Ŷ
Ưƾ�ŶƃŚŝ��źưŴţ�źŤƀŝƿżƽ�ưƷř�ŜſŚƴƯǀƬĩ�ŢǀŶƽ�ƫƺţ�ŹŵǀƲſ�ƵƺŞƳř�Ŷ�ŚƷƽ�žƴū�źĭŹŚĪƃ��Orius��ŵŹřŵ��ŝƺƫ�ƝǈƛǀżŞſ�Ś��Phaseulus vulgaris L.���ƩƺưƘƯ�šŹƺƇ�ƶŝ
řźŝƽ�Ʋſ�ƵƺŞƳř�ƁŹƹźě�ŚƷƽ��žƴūOrius�ŹŚŤĪƀƳř�Źŵƿƭƺ�Ư�ƵŵŚƠŤſř�ŚƷƾ�ŵƺƃ��ř�Żř�ƵŵŚƠŤſřƿƝǈƛ�Ʋ��Śŝ�ŚƷųźŝƾ�ŵƹŶŰƯ�ƶƬưū�Żř�šǈĪƄƯƿƬƈƟ�Ţƾ�ſźŤſŵ�Źŵƾ���ŶºƃŹ�ƹ

ġŹŚƣ�ŚƷƽ�ƹŹ�ĨĜĩ�ŶƫƺƯƽ�Ʊō�řźƃ�Źŵ�ŚƷƿŞƀƳ�ŢŝƺƏŹ�Ǝƾ�ŻƿƯ�ŵŚƾ�ŶƃŚŝ��ř�Źŵƿųźŝ�Ʊŵƺŝ�ŜſŚƴƯ��ƶƘƫŚƐƯ�Ʋƾ�ŚƷźŤƀŝƽ�ƗƺƴƈƯƾ�Śě�źŝƿ�ƹ�ƭƺƯ�ƶƿƵźŝ�Ś�řźŝ�ƭƺƯƽ�źưŴţƿżƽ�
O. albidipennis�ŻŹř�ŵŹƺƯƿŝŚƾ�ŚƤƯ�ƹƿŝƺƫ�Ɲǈƛ�Śŝ�ƶƀǀ�Źřźƣ�ŚŢƟźĭ��ŚƷźŤƀŝƽ�ƗƺƴƈƯƾ�źưŴţƿżƽ�Śě�ƭƺƯƿţ�ƶſ�ƪƯŚƃ�ƶǀŚƸƴţ�ƶŝ�ƪƀƗ�ŹƺŞƳŻ�ƭƺƯ�Żř�ƶĩ�ŵƺŝ�ŹŚưƾƿ�ƭƺƯ��

��ƭƺƯ�ƹ�ƪƀƗ���ƪƀƗ��ŚƷźŤƀŝ�Ŷƃ�ƵŵŚƠŤſř�ƪĭ�Ƶŵźĭƽ�ƗƺƴƈƯƾ�źưŴţƿżƽ�Śě�ƭƺƯ�ƵźŝƿŚƸƴţ�ƶŝ�ƭƺƯ�Ƶźŝ��ƪƯŚƃ�ƶƾƿƵźŝ����ƭƺƯ���ƪƀƗ���ƭƺƯ�Ƶźŝ�ƹ�ŶŬƴĩ�ƲƛƹŹ���ƪƀƗ
���ŶŬƴĩ�ƲƛƹŹ��Ư�ƮŴţ�ƵŵŹŻŵƺŝ�ƙź��ŚƯŻōƿřŹřŵ�Ƃƽ�ÎÍ�řźƃ�Źŵ�ƹ�ŹřźĪţƿŚƯŵ�Ǝƾƿ�ÏÔtÎ�ŤƳŚſ�ƶūŹŵƾ�ŚƴƃƹŹ�ƵŹƹŵ�ƹ�ŵřźĭƾƿ��ŹŚţƿĪƾ�Õ�ÎÓ�ŢƟźĭ�ƭŚŬƳř�ŹƺţŚŝƺĪƳř�Źŵ��ƫŚƳōǀ�ż

ƟŵŚƈţ�ľǈƯŚĩ�ŭźƏ�ŜƫŚƣ�Źŵƾ�ŚŤƳ��Ŷƃ�ƭŚŬƳřƿŝ�ŵřŵ�ƱŚƄƳ�Ūǀţ�ƲǀŚƷŹŚưƽ�Ư��ƞƬŤŴƯǀƮŴţ�Ʊřż�Źƿżƽ��ƗƺƴƈƯ�źŤƀŝ�Źŵƾ�ƮŴţ�Źƿżƽ�Ƶźŝ�Żř�ƶĩ���ƭƺƯ�ƵŵŹŻ�ƹ�ŶŬƴĩ�ƲƛƹŹ��ƪƀƗ
ĪƄţ�ƙźƯ�ƮŴţǀ�ŵƺŝ�ƵŶƃ�ƪ�ƯǀĮƳŚǀƵŹƹŵ�źƷ�Źŵ�ƮŴţ�ŵŶƗ�ƹŵ�Ʋ�ŝ��ǀŚſ�Żř�źŤƄƿŚƷźŤƀŝ�źƽ�ƗƺƴƈƯƾ�ŚƯŻō�ŵŹƺƯƿƫƹ�ŵƺŝ�Ƃƾ�ƯǀźưŴţ�Ʊřżƿżƽ�ř�Źŵƿ���šŹƺºƇ�ƶºŝ�ƮƷ�źŤƀŝ�Ʋ

ƴƘƯƾ�ŝƺƫ�Ɲǈƛ�Żř�źŤưĩ�Źřŵǀ�Ś�Ư�ŚŝǀĮƳŚǀ�ƲÒÒ�Ó�ƵŹƹŵ�źƷ�Źŵ�ƮŴţ��ŵƺŝ��Ʒǀ�ĢƿĨ�Żř�ƮŴţ�ŚƷƽ�ƶŤƃřŸĭ�ŶƃƵ�źŝ�ƹŹƽ�źŤƀŝ�ƮŴţ�Źƿżƽ�ƗƺƴƈƯƾ�źƠţƿŲ�ŶƄƳ���ƴĤưƷǀ�ƩƺƏ�Ʋ
ř�Źŵ�ƵŵŚƯ�ƚƫŚŝ�šřźƄů�źưƗƿƗƺƴƈƯ�źŤƀŝ�Ʋƾ��ÖŻƹŹ��ŝǀŚſ�Żř�źŤƄƿŚƷźŤƀŝ�źƽ�ƗƺƴƈƯƾ�ŚƯŻō�ŵŹƺƯƿŝƺƫ�Ɲǈƛ�Żř�źŤưĩ�ŜţřźƯ�ƶŝ�ƹ�Ƃǀ�Ś�ÏÕ�ŻƹŹ��ŵƺŝ��ƀƳŚŤě�ƶŝ�ƶūƺţ�Śŝǀ�ƪ

řƿƮŴţ�źŤƀŝ�Ʋ�Źƿżƽ�Śě�ƭƺƯ�ƵźŝƿƤŰţ��ƶǀŝ�šŚƤǀźŤƄƽ�ƯŻ�Źŵǀř�ƶƴƿŚƷźŤƀŝ�Ʋƽ�ƗƺƴƈƯƾ�řżƟř�ŹƺƔƴƯ�ƶŝƿŝ�ƶģźƷ�ƂǀźưŴţ�źŤƄƿżƽ�ƮŴţ�ŚƷƽ�źƠţ�ƪŝŚƣƿř�źưƗ�ƩƺƏ�ƹ�Ųƿ�Ʋ
Ʋſ�ŚƷƽ�Śŝ�źĭŹŚĪƃƿĭ�šŹƺƇ�Ŷǀŵź���
��

Evaluation of some artificial oviposition substrates for mass rearing of Orius albidipennis Reuter 
(Hemiptera: Anthocoridae) 
 
Safaee, N. and A. Rajabpoor 
Department of Plant protection, Faculty of Agriculture, Ramin Agriculture and Natural Resource University, 
nastisafa@yahoo.com, rajabpour@ramin.ac.ir  
 

The predatory bug Orius albidipennis is an effective biological control agent against many greenhouse pests such as 
thrips, spider mites, whiteflies, aphids, eggs of pentatomids and etc Mass rearing methods for Orius continue to improve, 
with decrease cost and increasing efficiency of production as primary goals� A suitable ovipositional substrate is crucial for 
successful mass rearing of Orius predatory bugs. A green bean pod, Phaseulus vulgaris L., is used by commercial insectaries 
for mass rearing Orius spp. Use of the pods causes some problems such as its limited seasonal availability and mold growing 
on them in high humidity. In this study, some wax and Propolis based substrates for oviposition of O. albidipennis were 
compared with the green bean pods at 25 ± 1 ºC, 60 ± 5% RH, and 16:8 h (L: D) in the laboratory. The wax  and Propolis 
based substrates included three treatments that composite wax, wax + honey and wax + honey and flower pollen, and 
Propolis, Propolis + honey + sesame oil and Propolis + honey and egg yolk, respectively. Among the tested artificial 
substrates, oviposition in the artificial substrate that composite Propolis�honey� sesame oil and egg yolk (mean 2 eggs per 
period) was more than the other tested substrate. However, the number of eggs on this substrate was significantly lower than 
green bean pods (mean 6.55 eggs per period). However no eggs that oviposited in the artificial substrate were hatched. Also, 
longevity of female adult in the artificial substrate (9 days) was higher than the other artificial substrates and significantly 
lower than green bean pods (28days). With attention to potential of Propolis based oviposition substrates,further research 
should be done on the artificial substrate to enhance the predatory bug oviposition� and adult longevity. 
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ſŹźŝƾ�řŹŚĩƾƿ�ŚƷ�ƶƬţƽ�ĮƳŹƾ�źţ�ƩźŤƴĩ�Źŵ�ƵŶƴŞƀģƿ�šŚŞĩźƯ�žĜScirtothrips citri Moulton �ƱŚŤºƀƫŚƸƳ�Źŵ����ŚºƷƽ�
ƱŚƯźĩ�śƺƴū�šŚŞĩźƯ��

��
ưſǀźŞŬƳŹ�ƶæ�ƬƗ�ŶưŰƯ�ƹƾ�ƋǀŗŚƾ�ƳƺŝŶƯƾç��
æ��ƤŰţ�żĩźƯǀŻŹƹŚƄĩ�šŚƤƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ���ƱŚƯźĩ�ƱŚŤſř�śƺƴūs.ranjbar@areo.ir�ç��ƫƹ�ƵŚĮƄƳřŵƾ��źƈƗ�ŪƗ��ƱŚŬƴƀƟŹ��

��
ƿĪƾ��ƮƸƯ�šŚƟō�ŻřƱŚŤƀƫŚƸƳ�Źŵ�ŚƷƽ���ŹƺƄĩ�śƺƴū�šŚŞĩźƯźţƿ�šŚŞĩźƯ�žĜŢſř��řƿŸƜţ�Śŝ�ŢƟō�Ʋƿƃ�Żř�ƶǀĭ�ƵźǀƷŚƾ�Ư�ƹ�īźŝǀƬĪƃŶŝ�ŜūƺƯ��ƵƺƾƯźģ��ƾ���ƹ�ƱŶºƃ

řƿƶĭŹ�ŵŚŬ�ŚƷƽ�ƠſǀƹŹ�Ŷƽ�īźŝ�ƶĪƫ�ƹ�ŚƷ�ŚƷƽ�ƠſǀƹŹ�ĬƳŹ�Ŷƽ�ƯǀƯ�Ƶƺƾ�ŵƺƃ��ƤŰţǀźƏ�Żř�šŚŞĩźƯ�ƩƺƈŰƯ�ŢƯǈſ�ƒƠů�ŹƺƔƴƯ�ƶŝ�źƋŚů�Ƣƿ��ƂƷŚºĩ�Ƣ���ƭƺưºſ�ƝźºƈƯ
ƃǀưǀŚƾƿ�ŵźĭ�ƭŚŬƳřƿŶ��ŚƯŻō�Źŵƿţ�Ʃƹř�ƂǀŹŚư�ƶƬţ�ƪƯŚƃ�ŚƷ�ŚƷƽ�ţŹŚĩƾ�ĬƳŹ�Śŝ�ƵŶƴŞƀģ�ŚƷƽ�ŝōƾƳřƺƛŹř��żŞſ��ŵŹŻ��ƾ��ƝŚƠƃ�ƹ�ŶƷŚƃ��řŻř�ƶŝ�ƶĩ�ŶƳŵƺŝƽ��ƩŚƸƳ�źƷƿ�Źŵ�ƶƬţ�Ĩ

�ƕŚƠţŹřéå�ŤƳŚſƾ�źŤƯƽ�ƯŻ�ŮƐſ�ŻřǀŶƃ�ŜƈƳ�Ʋ��ŚƯŻō�ŹŵƿƶƬţ�ƭƹŵ�Ƃ�ŚƷƽ�ŝōƾ�ƤƟř�ƁƹŹ�ƹŵ�ƶŝ�ŵŹŻ�ƹƾ�ƺưƗ�ƹŵƽ�ƹŹƽ�ƩŚƸƳ�ŶƳŶƃ�ŜƈƳ�ŚƷ��ŚƯŻō�ƹŵ�źƷ�Źŵƿ�šřźƄů�ŵřŶƘţ�Ƃ
ƶƬţ�Źŵ�ƵŵŚŤƟř�ƭřŵ�ƶŝ��ŢƟō�ƵŹƺě�ƹ�ƪƯŚĩ�Ŷƃ�ƁŹŚưƃ�ŚƷ��ŚŤƳƿĬƳŹ�ŵřŵ�ƱŚƄƳ�Ʃƹř�ƩŚſ�ƵŶƯō�Ţſŵ�ƶŝ�Ū�ŚƷƽ�źţ�ŢƟō�ŜƬū�Źŵ�ƶƬţ�ƞƬŤŴƯƿřŹřŵ�šŚŞĩźƯ�žĜƽ�ƴƘƯ�ƝǈŤųřƾ��Źřŵ

ŹƺƏ�ƶŝ��ŵƺŝƽ�ƵŹƺě�ƹ�ƪƯŚĩ�šřźƄů�ƶĩ�ŚƷƽ�źţƿƶŝ�šŚŞĩźƯ�žĜ�ŝō�ĬƳŹƾ�ŝǀŚſ�Żř�źŤƄƿĬƳŹ�ź�ŶƳŶƃ�ŜƬū�ŚƷ��ŝǀźŤƄƿƯ�Ʋǀźţ�ƵŹƺě�ƹ�ƪƯŚĩ�ƵźƄů�ŹŚĪƃ�Ʊřżƿ�ƶŝ�šŚŞĩźƯ�žĜ
ţźţǀ�Ŝë�êë��ƹéè�éé�ŝō�ƶƬţ�Źŵƾ�Ŷƃ�ƵŶƷŚƄƯ���Śŝ�ŵŹŻ�ƶƬţ�Ʊō�Żř�ŶƘŝì�éå��ƹë�èë�ŢƟźĭ�Źřźƣ�ƭƹŵ�ƶŞţźƯ�Źŵ��ŚƯŻō�ŹŵƿţŹŚĩ�ƶƬţ�ƭƹŵ�Ƃƾ�ŝō�ƵŶƴŞƀģƾ���ƁƹŹ�ƶºŝ�ƶĩ�ĬƳŹ
ƤƟřƾ��ŹŚĪƃ�Śŝ�ŵƺŝ�ƵŶƃ�ŜƈƳî�ëæ��ƹ�ƪƯŚĩ�ƵźƄůê�êê�Śſ�Żř�źŤƸŝ�ƵŹƺěƿţ�źǀŵƺŝ�ŚƷŹŚư��ţŹŚĩ�ƶƬţƾ�ƤƟř�ŵŹŻƾ�í�êç��ƹ�ƪƯŚĩ�ƵźƄůê�éî�ŵźĩ�ŹŚĪƃ�řŹ�ƵŹƺě��ŚŤƳ�ƶŝ�ƶūƺţ�Śŝƿ�Ū

ţŹŚĩ�ƶƬţƾ�ŝō�ƵŶƴŞƀģƾ�ƤƟř�ŜƈƳ�ƁƹŹ�Śŝ�ĬƳŹƾ�řźŝƽ�źţ�ƩźŤƴĩƿƇƺţ�ŚƷ�ƱŚŤƀƫŚƸƳ�Źŵ�šŚŞĩźƯ�žĜǀƯ�ƶƾ�ŵƺƃ����
 
Study on color sticky traps in controlling of Citrus thrips, Scirtothrips citri, Moulton in citrus 
nurseries of southern Kerman 
 
Ranjbar, S.1 and M. A. Ziaei Madbouni2 
1.South Kerman Agricultural and Natural Resources Research and Education Center, s.ranjbar@areo.ir 2.Vali-e-Asr 
University of Rafsanjan 

 
Citrus thrips, Scirtothrips citri Moulton, is one of the most important pests of citrus nurseries in the South of Iran. This 

pest feed the sap of leaves and fruits causing deformity, leather and white streaks on leaves and white spots on the fruit. This 
research was performed to improve the health of citrus production by reducing the use of pesticides. The effect of colored 
sticky traps was evaluated during the present study for trapping the citrus thrips. Different colors of traps including blue, 
yellow, green, purple and transparent traps were compared in the first experiment. The traps were installed at height of 40 cm 
above ground level. In the second experiment, blue and yellow sticky traps were installed horizontally and vertically on the 
seedlings. In both experiments, the number of adults and nymphs of the pest, trapped on the traps were counted. Results 
showed that different colors of traps were significantly different for trapping the pest. The number of adults and nymphs 
trapped by blue traps were more than other colors. Most of adults and nymphs were captured by blue traps at rate of 56/6 and 
44/43 respectively. Yellow traps captured 40/7 adults and 36/6 nymphs. In the second test, horizontally installed blue sticky 
traps captured 61/9 adults and 55/5 nymphs more than vertically installed traps. Horizontal yellow sticky traps captured 52/8 
adults and 49/5 nymphs. The use of horizontal blue traps is recommended to control citrus thrips in nurseries. 
. 
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ěǀƂ�ŝǀƴƾ�êå�Ƙưū�ŹƺƸƓ�ŶƇŹŵǀ�ƯƺºƯ�ƶŤƃ�Ţƾ����ƮºƬĩBrevicoryne brassicae (Hemip.: Aphididae)��ƕŹřżºƯ�Źŵ��
řżƬĩƽ�ƱŚƸƠƇř�ƱŚŤſř 

��
ŢưƘƳ�ŚƋŹŶưŰƯ�ƸƬƫřƾÎ��ƿŰŤƟ�śƺƤƘƾ�ŹƺěÏƬƗ��ƾ�ŞƫŚƏ�źƜƇřƾÏ�źĩ�ŵřƺū�ƹƿƮ�ƳŚƸƠƇř�ƵŵřŻƾÎ 

Î��ƤŰţ�ƂŴŝǀĭ�šŚƤǀƵŚ�ƨƃżěƾƤŰţ�żƧźƯ��ǀŻŹƹŚƄƧ�šŚƤƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ���ƱŚƸƠƇř�ƱŚŤſřmr_nematollahi@yahoo.com�Ï��ƵźƄů�Ƶƹźĭ�ſŚƴƃƾ��ŻŹƹŚºƄĩƽ��
ŻŹƹŚƄĩ�ƵŶĪƄƳřŵƽŝźţ�ƵŚĮƄƳřŵ��ǀ�ƱřźƸţ��ŽŹŶƯ�Ţ 

��
ƯƺƯ�ƶŤƃƾ�ƮƬĩ��Brevicoryne brassicae (L.)��ƿŶū�ŢƟō�Ĩƽ�řżƬĩ�Brassica napus L. ��Ưƾ�ŶƃŚŝ��ưŴţǀƳ�ƲǀŚƯźĭ�ŻŚƾƿ��ŻƹŹ�ƶūŹŵ���ºƀƬſǀŽƺ���řźºŝƽ�

�ŹƺƸƓÒÍ�Ƙưū�ŶƇŹŵǀř�ƩźŤƴĩ�ŢƸū�ŢƿƯ�ƅŚų�ƶūƺţ�ŵŹƺƯ�ŢƟō�Ʋƾ�Ƙţ�Źŵ�ƹ�ŶƃŚŝǀǀƱŚƯŻ�Ʋ��Ʈſ�ŜſŚƴƯ�ƃŚěƾ�ưƷřǀŵŹřŵ�Ţ���ºưŴţ�ŹƺƔƴƯ�ƶŝǀƣŵ�Ʋ�ºǀ�ƢÒÍ����ŹƺºƸƓ�ŶºƇŹŵ
Ƙưūǀř�Ţƿ��ƶŤƃ�ƲÕ�Żƺţ�ƩŶƯƿ�Ɩ�ƩŶƯ�ƪƯŚƃ�ŚƷƽ�ſǀŗƺưĮǀŤƀŬƫ��ŶǀƳřƺţ��ĨƾŭǈƇř�ŻźĜƯƺĭ��ŻźĜƯƺĭ���ŤƀŬƫ��ƵŶƃǀſ��ĨǀŗƺưĮǀƹ�ƹ�Ŷƿ�ƩƺŞţźţ�ƶŝ�ƵŶƃ�ƶŗřŹřǀ�źěřŹŵ�Ǝſƺţ�Ŝ

ưſř�ƹǀ�Ţ�ÎÖÖÕ��ƞƫƹŹ�ƹ�ƩŚĩƺſ���ÎÖÖÒ�Ư�ƹ�Ʊƹřźŝ��Śƿ�ź�ÎÖÕÕ�ƃ��ǀ�ƱřŹŚĪưƷ�ƹ�Ʊƹź�æîîå��ƱřŹŚĪưƷ�ƹ�ƱƺƀƳƺŤſř���çååí�ŚƳ��ƿ�Ţ�çååì��ŚºƯ�ƹ�Ʊƹřźŝ��ƿ�ź�æîíí���ƹ
ƱřŹŚĪưƷ�ƹ�źƴĭƹ��ÎÖÕÑ���Ţƀţ�Ŷƃ��ƩŶƯ�ŚƷƽ�ŻƺţƿŚƴŞƯ�źŝ�Ɩƽ�ƶūŹŵ��Źŵ�ƭŻǇ�ŻƹŹÒÍ�ƺƸƓ�ŶƇŹŵƘưŬţ�Źƾ�Ƙưūǀ�ƹ�Ţƿŝ�ĨǀƟƺǀƘƯ�žĪǀƯ�ƶŤųŚſ�Ʋƾ�ŶƳƺƃ��Ƙưū�Ʈĩřźţǀ�Ţ

ƯƺƯ�ƶŤƃƾ�Źŵ�ƮƬĩ��Ñ�Ə��řżƬĩ�ƶƗŹżƯƾ�ƫřƺŤƯ�ƩŚſ�ƹŵƾ�ƶūŹŵ�ƹ�ƱŚƸƠƇř�ƱŚŤſř�ƶƤƐƴƯ�ƹŵ�Źŵ�ƹ�ƘưŬţ�ŻƹŹƾ�ƶŞſŚŰƯ�ſ�ƁƹŹ�ƶŝ�ƵŶƃǀſƺƴƾ�ƳǀƮ�řźŝ�ŻƹŹƽ�ƩŶƯ�ŢųŚſ��ŚƷ
Ŷƃ�ƵŵŚƠŤſř��ƩŶƯ�ƘƯ�ŽŚſř�źŝ�ŚƷǀŚƷŹŚƽ�źƋƿŞţ�ŜǀŶƘţ�ƲƿƵŶƃ�ƪ�ƘƯ�ƹǀŚƷŹŚƽ�ŗŚĩō�šŚƗǈƏřǀŚŝ�ƹ�ƶĪƿż��ŹŚºƯō�šŹƺƇ�ƶŝ�ŻŹřƺƃƽ�ŻŹř�ºƿŝŚƾ����Ƶŵřŵ�ŽŚºſř�źºŝ�ƹ�ƵŶºƃ��ŚºƷƽ�

Ɩưū�Źƹōƽ�ŬƴſŹŚŞŤƗř�ƭƺſ�ƩŚſ�Źŵ�řżƬĩ�ƶƗŹżƯ�ƶſ�Żř�ƵŶƃƾ�Ŷƃ��ŚŤƳƿƘưŬţ�ŹƺƸƓ�ƶĩ�ŵřŵ�ƱŚƄƳ�Ūƾ�ŝƺų�ƶŝ�ƩŶƯ�ƶſ�Ǝſƺţ�ƶŤƃ�ƵŶƃ�ƵŶƷŚƄƯƾ�Ƈƺţǀŵźĭ�ƞƿŶ��ƩŶƯ�ŚƷƽ�
ŝŚŴŤƳřƾ�ſźĭŹ�Żř�ƵŵŚƠŤſř�ŚŝǀƱƺ�Ɛųƾ�ŵŚƤƯƿƹŹ�ƵŶƃ�ƵŶƷŚƄƯ�źƽ�ŵŚƤƯƿě�źǀƂ�ŝǀƴƾ�ŻŹř�ƵŶƃƿŝŚƾ�Ŷƃ��řźŝƽ�źŤƸŝ�śŚŴŤƳřƿƘƯ�źŝ�ƵƹǈƗ�ƩŶƯ�ƲǀŚƷŹŚƽ�ŹŚƯōƽĭŵŚſ��ƾ��ƹ�ŵźŝŹŚĩ

ƀƠţ�ŢƫƺƸſǀƳ�ƩŶƯ�źǀŢƟźĭ�Źřźƣ�źƔƳ�ŶƯ�ż��ſ�ƩŶƯǀŗƺưĮǀŚƯ�ƹ�Ʊƹřźŝ�Ǝſƺţ�ƵŶƃ�ƶŗřŹř�Ŷƿřźŝ�źƽ�Ƈƺţǀ�ƞÒÍ�Ƙưū�ŹƺƸƓ�ŶƇŹŵǀƯƺƯ�ƶŤƃ�Ţƾ�Ƈƺţ�ƮƬĩǀƯ�ƶƾ�Ż��ŵƺƃƿ�ƶĩ�řź
řƿ�źŤƯřŹŚě�ƹ�Ţſř�ƵŵŚſ�ƩŶƯ�Ʋb�ŚƴƘƯ�ƶŝ�Ʊōƽ�ƶūŹŵ�ƘưŬţ�ŻƹŹƾ��ƱŚƯŻ�Źŵ�ƭŻǇêå�Ƙưū�ŹƺƸƓ�ŶƇŹŵǀƯ�Ţƾ��ŶƃŚŝ(b =1137.011 DD)��ŝŚŴŤƳř�ƩŶƯ�Żřƾ�Ưƾ�řźŝ�Ʊřƺţƽ�

ƱŚƯŻ�Ŷƴŝƽ�ƵźƄů�ŵźŝŹŚĩ�Ƃĩ�Śě�ƱřƺƴƗ�ƶŝ�ƹ�ŚƷƿƶ�řƽ�řźŝƽ��ƶŗřŹřƿě�ƶƯŚƳźŝ�ĨǀƂ�ƷŚĭōƾ�ŶƯ�ŢƸū�ƢƟƺƯƿźƿř�ŢƿŤƃ�ƲŹŵ�ƶ�ŵƺưƳ�ƵŵŚƠŤſř�řżƬĩ�ƕŹřżƯ���
��

Predicting 50% emergence of the cabbage aphid, Brevicoryne brassicae (Hemip.: Aphididae), in 
canola�fields of Isfahan province�(central Iran) 

 
Nematollahi, M. R.1, Y. Fathipour2, A. A. Talebi2 and J. Karimzadeh1  
1.Department of Plant Protection, Isfahan Research Center for Agriculture and Natural Resources, PO Box 81785-199, 
Isfahan, Iran, mr_nematollahi@yahoo.com 2.Department of Entomology, Faculty of Agriculture, Tarbiat Modares 
University, PO Box 14115-336, Tehran, Iran  
 

Cabbage aphid, Brevicoryne brassicae (L.), is a serious pest on canola, Brassica napus L. Estimation of thermal 
requirement (Celsius degree-days) for 50% emergence of the population is of special interest for controlling this aphid and is 
critical in appropriate spray timing. To precisely predict 50% emergence of the aphid population, 8 distribution models 
(including sigmoid, logistic, exponential, Gomperz, modified Gomperz, logistic, sigmoid and Weibull refereed respectively 
by Drapper & Smith (1998), Sokal & Rohlf (1995), Brown & Mayer (1988), Schirone et al. (1990), Stevenson et al. (2008), 
Knight (2007), Brown & Mayer (1988), and Wagner et al. (1984)) were tested. Distribution models are usually based on the 
degree-day at 50% cumulative emergence of the population and a given biofix. Population density of the cabbage aphid in 4 
canola fields, in two successive years and in two regions, and accumulated degree-days using a half-day sin wave method 
were used for model calibration. The models were evaluated statistically, using adjusted coefficient of determination, and 
Akaike's and Bayes-Schwarz information criteria, and validated with a data set collected from three canola fields in the third 
year. Results showed that observed cumulative emergence of the aphid was well described by three models. The selected 
models were evaluated based on linear regression of observed values on predicted values. To choose the best model, in 
addition to statistical criteria, ease of use and how readily the model could be interpreted were considered. The sigmoid 
model proposed by Brown and Mayer is recommended to describe 50% emergence of the cabbage aphid population, because 
the model is simple and the parameter b denotes the accumulated degree-days at 50% emergence�(b =1137.011 DD). The 
selected model could be used to better time insecticide applications and to as the basis for an efficient forecasting program to 
manage the aphid in canola fields. 
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ŚƤƯƿ��ŚºƷźŤƯřŹŚě�ƶºƀƽ���ĭŶºƳŻ�ƩƹŶºūƾ��Ŝºƃ���ƵźºěTuta absoluta (Lepidoptera: Gelechiidae)�ƹŹƽ����ƮºƣŹ�ƶºſ
ƶūƺĭ�ĮƳźƟƾ�řźƃ�ŹŵƿŚƯŻō�ƎƿƷŚĮƄƾ��

��
ưſǀřź�ƳŚƤƷŵƾƬƗ��ƾ�źƜƇř�ŞƫŚƏƾ�ƹ�ưůǀūŚů�ŚƋŹŶƾ�źŞƴƣ��
Ƶƹźĭ�ƵźƄů�ſŚƴƃƾ�ŻŹƹŚƄĩƽ��ƵŶĪƄƳřŵ�ŻŹƹŚƄĩƽ��ƵŚĮƄƳřŵ�ŝźţǀŢ��ŽŹŶƯ��ƱřźƸţ�řƿ�Ʊřźsamira.dehghani@modares.ac.ir ��
��

Ŝƃ�Ư�Ƶźěǀƶūƺĭ�Żƺƴ�ĮƳźƟƾ��Tuta absoluta (Meyrick, 1917) (Lepidoptera: Gelechiidae)��ƿĪƾ�ƶūƺĭ�ƮƸƯ�šŚƟō�Żř�ĮƳźƟƾ�ƩŚſ�Źŵ�ƶĩ�Ţſř�ŚƷƽ�
ųřǀř�Żř�źƿŢƄĩ�ƶŝ�ƹ�Ţſř�ƵŶƃ�ƁŹřżĭ�Ʊřź�ŚƷƽ�ƶƗŹżƯ�řƽ�ƶƳŚŴƬĭ�ƹ�řƽ�ĮƳźƟ�ƶūƺĭƾ�Ŷƃ�šŹŚƀųƿŶƽ�Ư�ŵŹřƹƾ�Ŷƴĩ��ř�ŹŵƿƤŰţ�ƲǀŚƷźŤƯřŹŚě��Ƣƽ�ĭŶƳŻ�ƩƹŶūƾ��Ŝºƃ��Ƶźºě� �

T. absoluta�ƹŹƽ��ƮƣŹ�ƶſSuper Strain B�Super 2270 ��ƹRiogrand�řźƃ�ŹŵƿŚƯŻō�ƎƿƷŚĮƄƾ�ŚƯŵ�Źŵ�ƹƽ�ÎtÏÒ�ƀƬſ�ƶūŹŵǀŞƀƳ�ŢŝƺƏŹ��Žƺƾ��ÒtÓÒ��ƹ
ŹƺƳ�ƵŹƹŵƽ�ÎÓ�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹÕ�ŹŚţ�ŢƗŚſƿĪƾ�ſŹźŝƾ�Ŷƃ��Ƶŵřŵ�ŚƷƽ�ŝ�ƶ�ƁƹŹ�Żř�ƵŵŚƠŤſř�Śŝ�ƵŶƯō�Ţſŵjackknife�ƭźƳ�ƹ��ŹřżƟřSAS ver.9�żŬţƿŵźĭ�ƶƿŶ���ƵŹƹŵ�ƩƺƏ
Żř�ƪŞƣ�ƹŹ�ƙƺƬŝƽ�ƮƣŹ Super Strain B �ÏÓ�ÍtÎÖ�ÏÎ ŻƹŹ��ƴƘƯ�ƝǈŤųř�Śŝƾ�Źřŵƽ�Śſ�Żř�źŤưĩƿŵƺŝ�ƭŚƣŹř�ź��ŹƹŹŚŝ�ƵŹƹŵ�ƩƺƏƽ��Ŝºƃ���ƵźºěT. absoluta�ƹŹƽ���ƭŚºƣŹř

Super Strain B�Super 2270 ��ƹRiogrand�ţźţ�ƶŝǀ�ŜÏÔ�ÎtÕÖ�ÏÎ��ÏÐ�ÎtÑÎ�ÏÎ��ƹÕÑ�ÍtÏÍ�ÏÎ�Ƙţ�ŻƹŹǀǀƴƘƯ�ƝǈŤųř�ƮƷ�Śŝ�ƶĩ�Ŷƃ�Ʋƾ��ŹřŵŶƴŤƃřŶƳ���ºŝǀ�Ʋ
ƯǀĮƳŚǀƫƺţ�ƮŴţ�ŵřŶƘţ�ƲǀŶ�ĭŶƳŻ�ƵŹƹŵ�ƩƺƏ�Źŵ�ƵŵŚƯ�źƷ�Ǝſƺţ�ƵŶƃƾ�ƹŹƽ�ƴƘƯ�ƝǈŤųř�ƞƬŤŴƯ�ƭŚƣŹřƾ�ř�ƶģźĭř��ŢƃřŶƳ�ŵƺūƹ�Źřŵƿ�Żř�źŤƯřŹŚě�ƲÍÖ�ÎÒtÔÑ�ÎÔÒ�ƹŹ�ƮŴţƽ�

�ƮƣŹSuper Strain B��ŚţÎÕ�ÎÍtÖÒ�ÏÎÒ�ƹŹ�ƮŴţƽ��ƮƣŹRiogrand�ŵƺŝ�šƹŚƠŤƯ��ŝǀźŤƄƿźŤưĩ�ƹ�Ʋƿţřŷ�űźƳ�ŹřŶƤƯ�Ʋƾ�řżƟřƿƘưū�Ƃ�ºǀ�Ţ�rm���T. absoluta���ƶºŝ
ţźţǀƹŹ�Ŝƽ��ƮƣŹRiogrand��ÍÍÏ�ÍtÎÓÏ�Í���ƮƣŹ�ƹSuper Strain B��ÍÍÒ�ÍtÎÑÎ�Í����ŻƹŹÎ���ƴƘƯ�ƝǈŤųř�ƮƷ�Śŝ�ƶĩ�Ŷƃ�ƵŶƷŚƄƯƾ�ŶƴŤƃřŵ�Źřŵ��ƫƺţ�ƆƫŚų�űźƳǀ�Ŷ
ƪŨƯ��R0��ƹŹƽ��ƭŚƣŹřSuper Strain B��Super 2270 ��ƹRiogrand�ţźţ�ƶŝǀ�ŜÔÎ�ÒtÍÐ�ÒÕ��ÐÖ�ÏtÍÍ�ÓÍ���ƹÔÕ�ÐtÕÍ�ÔÖ�ƵŵŚƯ�ƵŵŚƯ�Ƙţ�ƪƀƳǀǀ�ƶŝ�ƶĩ�Ŷƃ�Ʋ

ƴƘƯ�ŹƺƏƾ�Źřŵƽ�ƹŹƽ��ƮƣŹRiogrand�ŝǀŚſ�Żř�źŤƄƿŵƺŝ�ƭŚƣŹř�ź��ŝǀźŤƄƿƯ�ƲǀĮƳŚǀ�ƪƀƳ�ƩƺƏ�Ʋ�T��T. absoluta�ƹŹƽ��ƮƣŹSuper Strain B��ÓÎÔ�ÍtÐÑ�ÏÕ�ŻƹŹ���ƹ
źŤưĩƿ�ŹřŶƤƯ�Ʋ�T��ƹŹƽ��ƮƣŹRiogrand��ÏÕÔ�ÍtÍÐ�ÏÔŻƹŹ��Ƙţǀǀ�ƶĩ�Ŷƃ�ƲƴƘƯ�ƝǈŤųř�ƮƷ�Śŝƾ�ŶƴŤƃřŶƳ�Źřŵ��ŚŤƳƿř�ŪƿƤŰţ�Ʋǀ�ºţřŷ�űźƳ�ƆųŚƃ�ŵřŵ�ƱŚƄƳ�Ƣƾ��řżºƟřƿ�Ƃ
ƘưūǀƹŹ�Ţƽ��ƮƣŹSuper Strain B�Śſ�Żř�źŤưĩƿř�Ʊŵƺŝ�źţ�ƭƹŚƤƯ�ŶƴƷŵ�ƱŚƄƳ�ƶĩ�ŵƺŝ�ƭŚƣŹř�źƿŜƃ�ƶŝ�ƮƣŹ�Ʋ�Ư�Ƶźěǀƶūƺĭ�Żƺƴ�ĮƳźƟƾ�Ţſř���

 
Comparison of life table parameters of tomato leafminer, Tuta absoluta (Lepidoptera: 
Gelechiidae), on three tomato cultivar in laboratory conditions  
 
Dehghani, S., A. A. Talebi and H. R. Hajiqanbar 
Deparment of Entomology, College of Agriculture, Tarbiat Modares University, Tehran, Iran,�
samira.dehghani@modares.ac.ir   
 

The tomato leaf miner, Tuta absoluta (Meyrick, 1917) (Lepidoptera: Gelechiidae) is one of the most important pests of 
tomato which was detected in Iran in recent years and causes significant losses in tomato crops in the fields and greenhouses.�
In this research, life table parameters of T. absoluta on three tomato cultivars including Super strain B, Super 2270 and 
Riogrand were studied in laboratory condition at temperature of 25±1ºC, 65±5% RH and photoperiod of 16 :8 h (Light: Dark) 
hours. Data were analyzed according to Jackknife method and with SAS ver.9 statistical software. Pre-imaginal development 
time was significantly lowest on Super Strain B (21.19±0.26 days) compared to other cultivars. The reproduction period of T. 
absoluta on Super Strain B, Super 2270 and Riogrand were respectively determined to be 21.89±1.27, 21.41±1.23 and 
21.20±0.84 days, but there was no significant difference among cultivars. There were no significant differences among mean 
fecundity on different tomato cultivars, while this parameter ranges from 175.74±15.09 on Super Strain B to 215.95±10.18 
egg on Riogrand. The intrinsic rate of increase (rm) was significantly highest on Riogrand (0.162±0.002 day -1) and lowest on 
Super Strain B (0.141±0.005 day -1). The net reproductive rate (R0) was estimated to be 58.03±5.71, 60.00±2.39 and 
79.80±3.78 (females/female/generation time) on Super Strain B, Super 2270 and Riogrand, respectively which was 
significantly highest on Riogrand than those on other cultivars. The mean generation time (T) was highest on Super Strain B 
(28.34±.0617 days) and lowest on Riogrand (27.03±0.287 days), although the difference was not significant. The results of 
this research showed that the rm-value was lowest on Super Strain B suggest that this cultivar was the most resistant to tomato 
leaf miner. 
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ƯǀźĭŹŚĪƃ�Ʊřżƽ�Amblyseius swirskii Athias-Henriot (Acari: Phytoseiidae)�ŸƜţ�Śŝƿ�ƶƴĩ�Żř�ƶTetranychus 

urticae Koch (Acari: Tetranychidae)�Şƴě�ĨƬƀƗ�ƹ�ƶGennadius (Hem: Aleyrodidae)�Bemisia tabaci 
��

Ƭſ�ƶƳŚưſǀƳŚưƾæ��Īů�ŵƺƘƀƯǀưƾ�ŹŚŞţæ�ƹ�ſ�ƱŚūźƯǀŶƽç 
æ��ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽ�ř��ŵƹźƷŚºƃ��ŵƹźƷŚƃ�ƵŚĮƄƳřŵ���ºƿƱřź��s_soleymani88@yahoo.com��hakimitabar@yahoo.com�ç����ƵŶĪºƄƳřŵ
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��
ƶƴĩAmblyseius swirskii �ŚƷźĭŹŚĪƃ�Żřƽ�ƮƸƯTetranychus urticae ��ƹBemisia tabaci�Ưƾ�ŶƃŚŝ��Ƙưū�ƂƷŚĩ�Źŵ�Ʊō�ƂƤƳ�ƶŝ�ƶūƺţ�Śŝǀř�Ţƿ�šŚƟō�Ʋ

Ưƾ�ō�Źŵ�Ţƃřŵ�ŹŚƔŤƳř�Ʊřƺţƿŝ�ƵŶƴ�ƶŝ�Ʊřƺţǀŵźĩ�ƵŵŚƠŤſř�Ʊō�Żř�źŤƄ��řźŝŚƴŝƿſŹźŝ�ŹƺƔƴƯ�ƶŝ�Ʋƾ�řŹŚĩƾƿ�řƿ�źĭŹŚĪƃ�Ʋř�ŹŵƿƯ�ƂƷƹĦě�ƲǀźĭŹŚĪƃ�Ʊřżƽ�A. swirskii�Śŝ�ŸƜţƿ�Żř�ƶ
źƷ�ƚƫŚŝŚƳ�ƪůřźƯƿƶƳƺĭ�Żř�Ĩ�ŚƷƽ�řźƃ�Źŵ�ŹŚĪƃƿ�ƵŶƃ�ƩźŤƴĩ�Ǝ�ŚƯŵƽ�çtçê��ƶūŹŵƀƬſǀŽƺ��ŞƀƳ�ŢŝƺƏŹƾ�ê±ìå��ŶƇŹŵŹƺƳ�ƵŹƹŵ�ƹƽ�ÎÓ�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹÕ��ŢƗŚſ

ŹŚţƿĪƾ��ſŹźŝƾ�ŚŤƳ�ƹƿƶŝ�Ū�ŚƤƯ�ƮƷ�Śŝ�ƵŶƯō�Ţſŵƿ�ƶƀŶƳŶƃ���ŚƷŹŚĪƃ�ƮŴţ��ƵŹƺě�ŚƷƽ�Ʋſ�ƿĨ�ƹ�ƹŵ�ƶƴĩ�ƲţŹŚţ�ƹ�ĨƬƀƗ��ŵřŶƘţ�ƶŝ�ƭřŶĩ�źƷ�ƶŞƴěÐÍ��ŵŶºƗ��ƹŹƽ�ŵƿ��Ĩºƀ
ĭźŝƾ�ŝƺƫǀŤųř�Źŵ�Śǀ�ŹŚƿ�ƵŵŚƯ�ƶƴĩ�Ĩ�ƶĩ�źĭŹŚĪƃçé�Įƴſźĭ�ŢƗŚſƾ�ƄĩǀŶƃ�Ƶŵřŵ�Źřźƣ��ƵŶ��řƿŚƯŻō�Ʋƿ�Źŵ�Ƃçå�Ŷƃ�ƭŚŬƳř�ŹřźĪţ��ŚŤƳ�ƢŞƏƿ�ƶƴĩ�ŪA. swirskii��Żř���ƮºŴţ
ƵŹƺě�ŚƷƽ��Ʋſƿ�Ĩƹŵ�ƹ��ƲţŹŚţ�ƶƴĩ�ƶŞƴě�ĨƬƀƗ�ƹţźţ�ƶŝǀŜ�ŵřŶƘţ�ƶŝ�ìé�åtæì��éí�åtì�ƹ�çí�åtì��çè�åtê��ƹæí�åtê��æí�åtæ�ŸƜţƿŵƺưƳ�ƶ��ŚƤƯƿƯ�ƶƀǀĮƳŚǀƲ��ƱŚƄƳ�ŚƷ

ŝ�ƶĩ�ŵřŵǀŚƷŹŚĪƃ�ŵřŶƘţ�Ʋƽ��Ʋſ�ƵŹƺě�ƹ�ƮŴţ�Żř�ƵŶƃ�ƵŵŹƺųƿĨ�ƵŹƺºě�ƹ�ƮŴţ����ŚºƷƽ���ƵŹƺºě��ƹŵ�Ʋºſ��ŚºƷƽ���Ʋºſ�ºƿ�ƹŵ�ƹ�Ĩ T. urticae���ŹřŵŚºƴƘƯ�šƹŚºƠţƽ��ŵŹřŵ�ŵƺºūƹ�
�ÍÍÍÎ�ÍP<���ŚƷŹŚĪƃ�ŵřŶƘţ�ŵŹƺƯ�Źŵƽ��Żř�ƵŶƃ�ƵŵŹƺųB. tabaciŝ��ǀƹŵ�Ʋſ�ƵŹƺě�ƹ�ƮŴţ�Ʋ���Ʋſ�ƵŹƺěƿŹřŵŚƴƘƯ�šƹŚƠţ�ƹŵ�ƹ�Ĩƽ��Ŷƃ�ƵŶƷŚƄƯ�ÍÍÍÎ�ÍP<���ƹŝǀ�ƮŴţ�Ʋ

�Ʋſ�ƵŹƺě�ƹƿ�ĨB. tabaci�ƳǀŹřŵŚƴƘƯ�šƹŚƠţ�żƽ��Ţƃřŵ�ŵƺūƹ�åéì�å P ���řźŝŚƴŝƿ�ƲŻ�ƶƬůźƯƿŤƀƾ�řƿ�ŚƷŹŚĪƃ�ƲƯƾ�źĭŹŚĪƃ�ŶƳřƺţƽ��ƶƴĩA. swirskii�ŧŚţ�ŢŰţ�řŹǀ�Źřźƣ�ź
ŶƷŵ��řƿ�ƲƿƶŤƟŚ�Ư�ŚƷƾ�ƶƯŚƳźŝ�Źŵ�ŶƳřƺţ�ŚƷƽ��ƶƴĩ�ƵƺŞƳř�ƁŹƹźěA. swirskii�ƠƯǀŶƃŚŝ�Ŷ���
��

The predation rate of Amblyseius swirskii Athias-Henriot (Acari: Phytoseiidae) on Tetranychus 
urticae Koch (Acari: Tetranychidae) and�Bemisia tabaci Gennadius (Hem: Aleyrodidae) 
 
Soleymani, S.1, M. Hakimitabar1 and M. Seiedy2 

1.Department of Plant Protection, College of Agriculture, University of Shahrood, Shahrood, Iran, 
s_soleymani88@yahoo.com; hakimitabar@yahoo.com 2.School of Biology and Center of Excellence in Phylogeny of living 
organisms, College of Science, University of Tehran, Tehran, Iran, mseyyedi@ut.ac.ir 
 

The predatory mite, Amblyseius swirskii, is one of the most important predators of Tetranychus urticae and�Bemisia 
tabaci. Its role in reducing population of these pests can be expected to be more useful so for studies of natural enemies 
performance. In this research, we investigated and compared the predation rate of the predatory mite under controlled 
conditions (25±2 ºC, 16L: 8D h photoperiod, 70±5% RH) when received egg, first and second instar nymphs related to each 
of the prey species. 30 preys and same aged females of A. swirskii straved for 24 h were added to a bean leaf disc (2.5×2.5 
cm2) in 20 replicates. The number of consumed egg, first and second instar nymphs of T. urticae and B. tabaci were 17±0.74, 
7±0.48 and 7±0.28, 5±0.23 and 5±0.18, 1±0.18, respectively. Amblyseius swirskii females consumed significantly more eggs 
than first instar nymphs, eggs and second instar nymphs, first and second instar nymphs of T. urticae (P < 0.0001). Also A. 
swirskii females consumed significantly more eggs than second instar nymphs, first instar nymph and second instar nymphs 
of B. tabaci (P < 0.0001). There was also significant difference between eggs and first instar nymphs of B. tabaci fed by the 
predatory mite (P = 0.047). Therefore, prey stage of can considerably influence on the predation of A. swirskii. These 
findings can be useful in mass rearing programs of A. swirskii. 
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ŻŹřƿŝŚƾ�ŚƷźŤƯřŹŚěƽ�ĭŶƳŻ�ƩƹŶūƾ���źĭŹŚĪºƃ�ƶƴĩAmblyseius swirskii Athias-Henriot (Acari: Phytoseiidae)�
ŸƜţ�Śººŝººƿ�Żř�ƶ(Acari: Tetranychidae)�Tetranychus urticae Koch��ƶººŞƴě�ĨƬººƀƗ�ƹ��Bemisia tabaci 

Gennadius (Hem: Aleyrodidae) 
��

Ƭſ�ƶƳŚưſǀƳŚưƾæ��ſ�ƱŚūźƯǀŶƽç�ƹ�Īů�ŵƺƘƀƯǀưƾ�ŹŚŞţæ 
æ��ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽ�ř��ŵƹźƷŚºƃ��ŵƹźƷŚƃ�ƵŚĮƄƳřŵ���ºƿƱřź��s_soleymani88@yahoo.com��hakimitabar@yahoo.com�ç����ƵŶĪºƄƳřŵ
ŻƿŢƀ�ſŚƴƃƾ�řŻŹŚŞţ�ŜƐƣ�żĩźƯ�ƹƾƿ�ŵźě��ƵŶƳŻ�šřŵƺūƺƯƿř��ƱřźƸţ��ƱřźƸţ�ƵŚĮƄƳřŵ��ƭƺƬƗ�žƿƱřź��mseyyedi@ut.ac.ir 
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�ƶƴĩAmblyseius swirskii�ƿĪƾ�ŚƷźĭŹŚĪƃ�Żřƽ�Ư�ƮƸƯƾ�ŝ�ƩźŤƴĩ�Źŵ�ƶĩ�ŶƃŚŝǀĥƺƫƺƿ�ĨTetranychus urticae��ƹBemisia tabaci�źŧƺƯ�ƂƤƳƽ�ŵŹřŵ���Źŵ

řƿƤŰţ�ƲǀŚƷźŤƯřŹŚě�Ƣƽ�ĭŶƳŻ�ƩƹŶūƾ�řƿ�źĭŹŚĪƃ�ƶƴĩ�ƲŸƜţ�ƭŚĮƴƷƿ�ƚƫŚŝŚƳ�ƪůřźƯ�Żř�ƶT. urticae��ƹB. tabaci�řźƃ�ŹŵƿŚƯŻō�ƎƿƷŚĮƄƾ�ŚƯŵ�Śŝƽ�çtçê��ƶūŹŵƀƬſǀŽƺ�
ŞƀƳ�ŢŝƺƏŹ�ƹƾ�ê±ìå��ŶƇŹŵŹƺƳ�ƵŹƹŵ�ƹƽ�í���æë��ŹŚţƿĪƾ��ŚƴƃƹŹƾƿ���Źŵ�ƱŚƯżưƷ�ŹƺƏ�ƶŝÎÍÍ�ſŹźŝ�ŵŹƺƯ�ŹřźĪţƾ�ŢƟźĭ�Źřźƣ��ƮŴţ�ŚƷƽ�ŵřźƠƳř�šŹƺƇ�ƶŝ�źĭŹŚĪƃƽ��Źŵ

ŵƿĨƀ�ŚƷƽ�ĭźŝƾ�ųǀĭŹƺě�ƵŹƹŵ�Źŵ�ƹ�ŢƟźĭ�Źřźƣ�ŹŚƾ��źƷÎÏ��ŢƗŚſƿ�źƷ�ƚƫŚŝ�ƵŹƹŵ�Źŵ�ƹ�ŹŚŝ�ĨÏÑ��ŢƗŚſƿŵŻŚŝ�ŹŚŝ�ĨƿŶƳŶƃ�Ŷ��Ƶŵřŵ�ŚƷƽ�řźŝ�ƭŚųƽ��ŹƺƏ�ƶŝ�ƵŵŚƯ�ƹ�źƳ�ŵřźƟř
ŚƷźŤƯřŹŚě�ƹ�Ŷƃ�ŢŞŧ�ƶƳŚĭřŶūƽ�ĭŶƳŻ�ƩƹŶūƾ�ĭŶƳŻ�ƩƹŶū�ƩŶƯ�Żř�ƵŵŚƠŤſř�Śŝƾ�ƀƴū�ƹŵƾ�ƹƿƲſ�ƵĦ��Ƙţ�ƶƬůźƯǀǀŶƃ�Ʋ��Śŝ�Śţ�ƮŴţ�Żř�ƵŹƹŵ�ƩƺƏŸƜţ�Śŝ�źĭŹŚĪƃ�ƶƴĩ�ƚƫƿŻř�ƶ� �

T. urticae��æç�åtêí�ë��ŚƤƯ�Źŵƿ�Śŝ�ƶƀB. tabaci��æè�åtåæ�ë��ƳǇƺƏƾ�ŵƺŝ�źţ��ƴĤưƷǀţřŷ�űźƳ�Ʋƾ�řżƟřƿƘưū�Ƃǀ�Ţ(rm)�ƶƴĩ �źĭŹŚĪƃŸƜţ�ŚŝƿŻř�ƶT. urticae�ƹ�
tabaci�B.�ţźţ�ƶººŝººǀ�Ŝåæê�åtÏÏÑ�Í��åæê�åtæçå�å�ŻƹŹæ���ƫƺţ�ƆƫŚººų�űźººƳººǀ�ƪŨƯŶ(R0)�íé�ætæé�æç��ëè�åtîå�è���ũŚººŤƳ�űźººƳƷŚººƴŤƯƾ�řżººƟřƿƘưū�Ƃººǀ�Ţ

åæí�åtçêç�æ��åæì�åtæçí�æ�ŻƹŹæ�Ư��ǀĮƳŚǀ�ƪƀƳ�ƵŹƹŵ�ƩƺƏ�Ʋ(T)��źĭŹŚĪƃ�ƶƴĩçè�åtåí�ææ��ç�åtçé�ææ�Ŷƃ�ŵŹƹōźŝ�ŻƹŹ��ƷŚĭōƾ�ř�Żřƿ�ƲƿƶŤƟŚ�Ư�ŚƷƾ��ƱřƺƴƗ�ƶŝ�ŶƳřƺţ
Śě�šŚƗǈƏřƿƶƯŚƳźŝ�Źŵ�ƶ�ŚƷƽ�ŝ�ƩźŤƴĩǀĥƺƫƺƿŵƺƃ�ƵŵŚƠŤſř�Ĩ� 

 
Evaluation of life table parameters of Amblyseius swirskii Athias-Henriot (Acari: Phytoseiidae) 
fed on Tetranychus urticae Koch (Acari: Tetranychidae) and�Bemisia tabaci Gennadius (Hem: 
Aleyrodidae) 
 
Soleymani, S.1, M. Seiedy2 and M. Hakimitabar1  

1.Department of Plant Protection, College of Agriculture, University of Shahrood, Shahrood, Iran, 
s_soleymani88@yahoo.com, hakimitabar@yahoo.com 2.School of Biology and Center of Excellence in Phylogeny of living 
organisms, College of Science, University of Tehran, Tehran, Iran, mseyyedi@ut.ac.ir 
 

Amblyseius swirskii is one of the most important predators that has effective role in biological control of Tetranychus 
urticae and�Bemisia tabaci. The life table parameters of A. swirskii under laboratory conditions with 25±2 0C, 70±5% relative 
humidity and the photoperiod of 16L: 8D hours, with 100 replicates at the same time on T. urticae and B. tabaci were 
studied. Predator eggs were settled on cucumber leaf, individually. They were observed every 12 h, in immature stages and 
every 24 h in adult stage. The data were recorded for both female and male, separately. Life table parameters were 
determined by age-stage two-sex life table model. The development time from egg to adult of A. swirskii fed on T. urticae 
(6/58 ± 0/12) was significantly longer compared to that on B. tabaci (6/01 ± 0/13). Also the intrinsic rate of increase (rm), the 
net reproductive rate (R0), the finite rate of increase and the mean generation time (T) of A. swirskii on B. tabaci and T. 
urticae were 0/224±0/015, 0/120±0/015 day-1; 12/14±1/84, 3/90±0/63 offspring; 1/252±0/018, 1/128±0/017 day-1 and 
11/08±0/23, 11/24±0/2 day, respectively. The findings of this research, as basic information could be used in biological 
control. 
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ƟřźĭƺƯŵƾ�ƶƣŚſ�ƭźƧ���ŪƳźŝ�ŹřƺųChilo suppressalisƹŹ��ƽ�řźƃ�Źŵ�ŪƳźŝ�ƮƣŹ�ƹŵƿŚƯŻō�ƎƿƷŚĮƄƾ��
��

źƜƇř�ƶưƏŚƟƽæƳ�ƢƤŰƯ�źƠƘū��ǀŹƺŝŚƄƽç�ƗŚŬƃ�ŵƺưŰƯ�ƹƾæ��
æ��ƵźƄů�Ƶƹźĭ�ſŚƴƃƾ�Ưǈſř�ŵřŻō�ƵŚĮƄƳřŵƾƤŰţƹ�ƭƺƬƗ�Ŷůřƹ��ǀ��ƱřźƸţ�šŚƤlvlrsasghari@gmail.com�ç��ƤŰţ�ƶƀſŒƯǀĭ�šŚƤǀƵŚ�ƨƃżěƾ���ơƹŶƴºƇ��ƱřźƸţ��ŹƺƄƧ

Ťƀěƾæéêé�æîèîê��
��

ŪƳźŝ�Źřƺų�ƶƣŚſ�ƭźĩ��Chilo suppressalis Walker (Lepidoptera; Cerambidae)��ƿĪƾ�ř�Źŵ�ŪƳźŝ�ƮƸƯ�šŚƟō�Żřƿ�ƹ�Ʊřźųźŝƾ��ƍŚƤƳƯ�ƱŚƸūƾ�ŶƃŚŝ���Źŵ
řƿƤŰţ�ƲǀŚƷźŤƯřŹŚě�Ƣƽ�ŻƿŤƀƾ�ĭŶƳŻ�ƩƹŶū�ƹƾ�řƿřźƃ�Źŵ�ŢƟō�ƲƿŚƯŻō�ƎƿƷŚĮƄƾ�ƹŹƽ�ŪƳźŝ�šƹŚƠŤƯ�ƮƣŹ�ƹŵ��ƃǀŵƹźƽ��ƭŹŚºƏ�ƹ����ƳƺƠƗŶºƋ�Śºŝƾ��ġŹŚºƣ�ƹŵ����šƹŚºƠŤƯ�Ƃºĩ
�ƀĩƺŝźĩǀƲ�ţǀƬƴŝ�ƹ�ƭřźǀŢ��ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ��ŚƯŻōƿŚƯŵ�Źŵ�ƂƽÎt�ÏÒ�ƀƬſ�ƶūŹŵǀŽƺ��ŞƀƳ�ŢŝƺƏŹƾ�ÒÍ�ÔÍ���Źƹŵ�ƹş�ŹƺƳƽ�ÎÓ��ŚƴºƃƹŹ�ŢƗŚſƾƿ��ƹÕ���ŢƗŚºſ

ŹŚţƿĪƾ�Ŷƃ�ƭŚŬƳř��Ƶŵřŵ�ŹƺŘţ�ŽŚſřźŝ�ŚƷƽ�ĭŶƳŻ�ƩƹŶūƾ�ƲſóƬůźƯƶ�ƀƴūƹŵƾ�żŬţƿ�ƶ�ƹƬŰţǀŶƃ�ƪ��ŝǀźŤƄƿŹƹŵ�ƹ�ƵŵŚƯ�ŵřźƟř�źưƗ�ƩƺƏ�Ʋş�ƮŴţ�Źƿżƽ��ƶºŝ�ţźţ�ºǀ��ƮºƣŹ�Źŵ�Ŝ
ƃǀŵƹźƽ�ƳƺƠƗŶƋƾ�ƀĩƺŝźĩ�ƂĪģŹŚƣ�Śŝ�ƵŶƃǀƲ�ţǀ���ƭřź�ÕÏ��ƹÑÔ�ŻƹŹ��ŝ�ƹǀźŤƄƿƯ�ƲǀĮƳŚǀƮŴţ�Ʋ�Źƿżƽ��ÎÏÎ�ŵŶƗ��ƳƺƠƗŶƋ�ƭŹŚƏ�ƮƣŹ�Źŵƾ����Ƭƴŝ�ƂĪģŹŚºƣ�Śºŝ�ƵŶºƃ�ºǀ�Źŵ�Ţ

ř�ƁŹƹźěƿŝ�ŢƟō�Ʋƶ�ŶƯō�Ţſŵ��ŚƤƯƿŹŚƯō�Šƀƽ�ƶŬƴſřźě�ŚƷƽ�ƘưūǀŚě�Ţƿ�ƶƧ�ŵřŵ�ƱŚƄƳ�ŹřŶŝǀźŤƄƿŹƹōŵřŻ�ƆƫŚų�űźƳ�ŹřŶƤƯ�Ʋƽ��R0��ÔÓ�Ñ��tÕÓ�ÏÎ�ƮŴţţřŷ�űźƳ��ƾ�řżƟřƿ�Ƃ
Ƙưūǀ�Ţ�r��ÍÍÒ�Í��tÍÓÓ�Í��ŻƹŹ�źŝƷŚƴŤƯ�űźƳ�ƹƾ�řżƟřƿƘưū�Ƃǀ�Ţ�Ȝ��ÍÍÒ�Í��tÍÓÕ�Î�Ƴ�ƹ�ŻƹŹ�źŝǀźŤưƧ�żƿƯ�ƲǀĮƳŚǀƲ��ƱŚƯŻ�šŶƯƿ�ƪƀƳ�Ĩ�T��ÎÔ�Ï��tçí�éë��ŻƹŹ
ƹŹƽ�ƃ�ƮƣŹǀŵƹźƽ�ƳƺƠƗŶƋƾ�ġŹŚƣ�Śŝ�ƵŶƃ�ƀĩƺŝźĩ�ƂĩǀƲ�ţǀ�ƹ�ƭřźŝǀźŤƄƿ�Ʋƫƺţ�ƆƫŚųŚƳ�űźƳǀ�ƪŨƯ�Ŷ�GRR��ÑÏ�ÒÕ���tÒÒ�ÖÐ��ƮŴţƹŹƽ�ƳƺƠƗŶƋ�ƭŹŚƏ�ƮƣŹƾ��Śŝ�ƵŶƃ

Ƭƴŝ�ƂĪģŹŚƣǀŝ�Ţƶ�ŶƯō�Ţſŵ��ƬƧ�ŹƺƏ�ƶŝƾ�ƃ�ƮƣŹǀŵƹźƽ�ƳƺƠƗŶƋƾ��Śŝ�ƵŶƃġŹŚƣ��ƂƧƀƧƺŝźƧǀƲ�ţǀźŤƸŝ�ƭřźƿŚŤƳ�ƲƿŢƃřŵ�řŹ�Ū���
 
Demography of Chilo suppressalis Walker on two rice varieties under laboratory conditions 
 
Asghari, F.1, J. Mohaghegh 2and M. Shojaee1 
1.Department of entomology, Science and Research branch, Islamic azad University, Tehran, Iran, lvlrsasghari@gmail.com 
2.Agricultural Research, Education and Extension organization (AREEO), Iranian Research Institute of Plant Protection 
(IRIPP), Tehran, P.O. Box: 1454- 19395, Iran 
 

The rice stem borer, Chilo suppressalis Walker (Lepidoptera: Cerambidae) is one of the most economically serious pests 
of rice in Iran as well as some part of the world. In this study, biological parameters of the pest were studied after treating 
seeds of two different rice cultivars (Shiroudi and Tarom) by two fungicides (carboxin tiram and benlite) under laboratory 
conditions. The study was conducted in a growth chamber conditions : 25 ± 1 ◦C temperature, 50-70 % (RH) and 16: 8 h (L: 
D) photoperiod. The data were analyzed based on two-sex life table theory. The highest adult longevity (82 days), oviposition 
period (47 days) and fecundity (121 eggs) were observed in Tarom cultivar treated by benlite. Statistical analysis revealed 
that the highest net reproductive rate (R0) (21.86 ± 4.76 eggs), intrinsic rate of increase (rm) (0.066 ± 0.005 days-1) and finite 
rate of increase (ë ) (1.068 ± 0.005 days-1) and the least mean generation time (T) (46.28 ± 2.17 days) were recorded for 
Shiroudi × carboxin group. On the other hand, the best results were achieved for gross reproduction rate (GRR) (93.55 ± 
58.42 eggs) in Tarom × benlite group. Overall, Shiroudi × carboxin group demonstrated the best results. 
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ŧŚţǀ�ƭŚƣŹř�źƞƬŤŴƯ�ƹŹ�ƪƠƬƟƽ�ŻƿŢƀ�ſŚƴƃƾ�ŹƹŹŚŝ�ƹƽ�ƶŤƃ����ƺƬƷ�żŞſ Myzus persicae (Hem.: Aphididae) 
��

ƳŚŝźƣ�ŚƴƯǀƱŚ��ƿŰŤƟ�śƺƤƘƾ�ƬƗ�ƹ�Źƺěƾ�ŞƫŚƏ�źƜƇřƾ��
ƵźƄů�Ƶƹźĭ�ſŚƴƃƾ�ŻŹƹŚƄĩƽŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽŝźţ�ƵŚĮƄƳřŵ��ǀř��ƱřźƸţ��ŽŹŶƯ�Ţƿ��Ʊřźmona.ghorbanian@modares.ac.ir 

 
ř�ŹŵƿŚƷźŤƯřŹŚě��ƂƷƹĦě�Ʋƽ�ŻƿŤƀƾ�ƶŤƃ��ƺƬƷ�żŞſ��Myzus persicae Sulzer��ƹŹƽ�ưƬƣżŞſ��ƱŚƴưſ��ŵƹźƷŚƃ��ƱřźƸţ�ƪƯŚƃ�ƪƠƬƟ�ƞƬŤŴƯ�ƭŚƣŹřƾĮƳźƟżŞſ��ƾ��

ƯǀƫŚĩ��śŚƴǀƳźƠǀ�ƱřŶưƷ�ƹ�ŚŹŵ��Śŝ�ŶƃŹ�ĨƣŚţřŚƯŵƽ�Î�t�ÏÒ�ƀƬſ�ƶūŹŵǀŞƀƳ�ŢŝƺƏŹ��Žƺƾ�ÒtÒÍ�ŹƺƳ�ƵŹƹŵ�ƹ�ŶƇŹŵƽ�æë�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹÕ���ŹŚºţ�ŢƗŚºſƿĪƾ����ŵŹƺºƯ
ŻŹřƿŝŚƾ�ŢƟźĭ�Źřźƣ��ŚƤƯƿƶƀ��ŚƷźŤƯřŹŚěƽ�ŻƿŤƀƾ�ƶŤƃ��ƹŹ�ƺƬƷ�żŞſƽ�ƶŤƃ�ƶĩ�ŵřŵ�ƱŚƄƳ�ƵŶƃ�źĩŷ�ƭŚƣŹř�ŚƷƽ�ƁŹƹźě�ƿƹŹ�ƶŤƟŚƽ�ƱřźƸţ�ƮƣŹ��řŹřŵƽ�ƳǇƺƏƾ�źţƿƵŹƹŵ�Ʋ��ŶƃŹƽ�
�æç�åtéè�ì�ŻƹŹ��ƶŤƃ�ƹ�ŚƷƽ�ƁŹƹźě�ƿƹŹ�ƶŤƟŚƽ�řŹřŵ�ƱřŶưƷ�ƮƣŹƽ�źŤƷŚţƺĩƿƵŹƹŵ�Ʋ��ŶƃŹƽ��åë�åtîè��ê�ŻƹŹ���ŶƳŵƺŝ��źŤưĩƿƵŹƹŵ�ƩƺƏ�Ʋ��ěǀƵŹƺě�Żř�Ƃ�řŻƾƿ�ƶŤƃ�ŚƷƽ�Śŝ�ƚƫ
�APOP��ƿƴƘƾ�ƶƬƇŚƟ��ƳŚƯŻƾ�ŝǀƫƹř�Śţ�ƚƫŚŝ�ŵřźƟř�ŹƺƸƓ�ƲǀƵŹƺě�Ʋ�řŻƾƿ�ƶŤƃ�ƶŝ�ƍƺŝźƯ�ŚƷƽ�Ɓƹźě�ƿƹŹ�ƶŤƟŚƽ��ƱřźƸţ�ƮƣŹ�åë�åtéç�å�ŻƹŹ��ŝ�ƹǀźŤƄƿř�ƩƺƏ�Ʋƿ�ƍƺŝźƯ�ƵŹƹŵ�Ʋ

ƶŤƃ�ƶŝ�ŚƷƽ�ƹźěŹƁ�ƿƹŹ�ƶŤƟŚƽ��ƮƣŹưƬƣżŞſƾ��åê�åtíê�å�ŻƹŹ��ŵƺŝ��ƺſ�Żřƽ�ŵƿƯ�źĮǀĮƳŚǀƵŹƹŵ�ƪĩ�Ʋ��ƵŹƺěŻř�ƪŞƣ�řŻƾƿ��TPOP��ƿƴƘƾ�ƶƬƇŚƟ��ƳŚƯŻƾ�ŝǀ��ºƫƹř�Śºţ�Ŷƫƺţ�Ʋǀ�Ʋ
ƵŹƺě�řŻƾƿ�ƹŹƽ�řŹřŵ�ƞƬŤŴƯ�ƭŚƣŹřƽ�ƴƘƯ�šƹŚƠţƾ�Źřŵƽ�źŤưĩ�ƶĩ�ŶƳŵƺŝ�ƮƷ�Śŝƿř�ƩƺƏ�ƲƿƶŤƃ�ƶŝ�ƍƺŝźƯ�ƵŹƹŵ�Ʋ�ŚƷƽ��Ɓƹźºě�ƿ�ƹŹ�ƶºŤƟŚƽ��Ư�ƮºƣŹǀ��śŚºƴ�åí�åtëé�ë�ŻƹŹ���ƹ

ŝǀźŤƄƿƶŤƃ�ƶŝ�ƍƺŝźƯ�ƵŹƹŵ�ƩƺƏ�Ʋ�ŚƷƽ�ƹźěŹƁ�ƿƹŹ�ƶŤƟŚƽ��ƱřźƸţ�ƮƣŹ�æè�åtíê�ì�ŻƹŹ��ŵƺŝ��źŤưĩƿŝ�ƹ�ƲǀźŤƄƿŹƹŹŚŝ�ŹřŶƤƯ�Ʋƽ��ţźţ�ƶºŝ�ºǀ�����ƱŚƴưºſ�ƭŚºƣŹř�ƶºŝ�ƍƺºŝźƯ�Ŝ
�îé�çtèè�éë�ƵŹƺě��Ư�ƹǀ�śŚƴ�åí�ètéè�íé�ƵŹƺě��ŵƺŝ��ƵŵŚƯ�ŚƷƽ��ƁŹƹźěƿƹŹ�ƶŤƟŚƽ��ŵƹźƷŚƃ�ƮƣŹ�éî�åtíê�çç�ŻƹŹ��řŹřŵƽ�ŝǀźŤƄƿƵŵŚƯ�ƹ�źưƗ�ƩƺƏ�Ʋ��ŚºƷƽ���ƁŹƹźºě
ƿƹŹ�ƶŤƟŚƽ�ƫŚĩ�ƮƣŹǀƳźƠǀ�Ś�îî�åtíê�æé�ŻƹŹ��řŹřŵƽ�źŤưĩƿŚƤƯ�ŶƳŵƺŝ�źưƗ�ƩƺƏ�Ʋƿƶƀ��ŚƷźŤƯřŹŚěƽ�ĭŶƳŻ�ƩƹŶūƾ�ƹŹ�ƺƬƷ�żŞſ�ƶŤƃƽ�ř�Źŵ�ƪƠƬƟ�ƞƬŤŴƯ�ƭŚƣŹřƿ���ƶºƘƫŚƐƯ�Ʋ

źŤưĩ�ƲŤƃřŵ�Śŝ�ƱřźƸţ�ƶĩ�ŵřŵ�ƱŚƄƳƿţřŷ�űźƳ�Ʋƾ�řżƟřƿƘưū�Ƃǀ�Ţ�ååë�åtçìí�å�ŻƹŹ�źŝ��źţ�ƭƹŚƤƯƿ�ŝ�ƲŤºƃřŵ�Śŝ�ƱřŶưƷ�ƮƣŹ�ƹ�Ʋǀ�źŤºƄƿ��ºţřŷ�űźºƳ�Ʋƾ��řżºƟřƿƘưū�Ƃ�ºǀ�Ţ
�ååé�åtèíî�åŻƹŹ�źŝ��ŽŚƀů�źţƿř�ƶŝ�ŢŞƀƳ�ƮƣŹ�ƲƿƯ�ŢƟō�Ʋƾ�ŶƃŚŝ� 

 
The effects of different pepper cultivars on life history and fecundity of Myzus persicae (Hem.: 
Aphididae) 
 
Ghorbanian, M., Y. Fathipour and A. A. Talebi 
Department of Entomology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran, 
mona.ghorbanian@modares.ac.ir 
 

In this study, biological parameters of Myzus persicae Sulzer on different pepper cultivars including Tehran, Shahroud, 
Semnan, Sabze ghalami, Sabze farangi,  Minab, California and Hamedan were determined in a growth chamber at 25±1°C, 
50± 5% RH  and a photoperiod of 16h:8h (L:D)� Comparison of the biological parameters of M. persicae revealed that the 
aphids reared on Tehran c.v. had the longest developmental time (7.43±0.12 days) and those reared on Hamedan c.v. had the 
shortest developmental time (5.93±0.06 days). APOP (adult per-nymphipositional period) that is defined as the duration from 
adult emergence to first nymphiposition, was the longest period on Sabze ghalami (0.85± 0.05 day) while shortest period was 
related to those aphids reared on Tehran c.v. (0.42±0.06 day). TPOP (total pre-nymphypositional period) that is defined as 
the duration from egg to first nymphiposition, had the shortest time on Minab c.v. (6.64±0.08 days) and the longest time on 
Tehran one (7.85±0.13 days). Fecundity of the aphid was significantly different on different cultivars tested in which the 
highest and the lowest values were related to Minab (84.43±3.08 nymphs) and Semnan (46.33±2.94 nymphs) c.v.s, 
respectively. The females on Shahroud c.v. were found to have the highest longevity (22.85±0.49 days) but on California 
they had the shortest longevity (14.85±0.99 days). Comparison of life table parameters of M. persicae on�different pepper 
cultivars revealed that Hamedan with lowest intrinsic rate of increase (0.278±0.006 day-1) was the most susceptible and 
Tehran with the highest intrinsic rate of increase (0.389±0.004 day-1) was the most resistant cultivar. 
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ſŹźŝƾ�ƵźƄů�źŧř��ºƄĩƾ��ġŹŚºƣ��ŚºƷƽ�Lecanicillium longisporum�ƹ�Lecanicillium lecanii��ƹŹ�źºŝƽ���ĨºƄĜƃ
ŵƺƫōŵŹō��šŚŞĩźƯPlanococcus citri�řźƃ�ŹŵƿŚƯŻō�ƎƿƵŚĮƄ 

 
ĜſǀŹŚƠƛ�ƵŶƽ��źĩ�ŵřƺūƿưƾŶƸƯ�ŢưƈƗ��ƿƳŚŴƾ�ƭŶƤƯ�ƹ�ƫŚưĩ�ƶƟƺĪƃƾ 

�ƵƹźĭĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽƵŚĮƄƳřŵ���ſƹŵźƟƾ���ŶƸƄƯghaffarysepideh@yahoo.com��
 

ƩŚſ�Źŵ�ŚƷƽ�ųřǀŻ�šŚƯřŶƣř�źƿŵŚƽ�ŢƟō�ƶƘſƺţ�ƹ�ŢųŚƴƃ�ŢƸū�Źŵ�Ƃĩ�ŚƷƽ�ŝǀĥƺƫƺƿġŹŚƣ�ŶƴƳŚƯ�Ĩ�ŚƷƽ�ŝǀƶŝ�šřźƄů�źĭŹŚư�Śū�ƱřƺƴƗƿżĮƿƴƾ�řźŝƽ�ƃ�ƭƺưſǀưǀŚƾƿ��Źŵ
ŶƯƿźƿŢſř�ƶŤƟźĭ�šŹƺƇ�šŚƟō�ƩźŤƴĩ�Ţ��ĨƄĜƃŵƺƫōŵŹō��šŚŞĩźƯ�Planococcus citri (Risso) (Hem: Pseudococcidae)��ƿĪƾ�����ƹ�šŚºŞĩźƯ�ƮºƸƯ�šŚºƟō�Żř

ƶƳŚŴƬĭ�ř�Źŵ�ŚƷƿŚſ�ƹ�ƱřźƿƳŵ�ƍŚƤƳ�źǀƯ�Śƾ�ŶƃŚŝƶĩ���ŶƯ�ƭŶƗ�šŹƺƇ�ŹŵƿźƿŰƇ�ŢǀƮſ�ƹ�Ů�ƃŚěƾ�ŚƷƽ�řżƟř�ƶŝ�źŬƴƯ��ŹźĪƯƿżƷ�Ƃƿƶƴ�ŚƷƽ�ƫƺţǀĭŵƺƫō��Ŷƾ�ŚƷƽ�ŰƯǀƎ�Żƿ�ƹ�Ţƀ
�ƯƺưºƀƯǀŢ��Źŵƫƺţǀ��ƹ�ƱŚĭŶºƴƴĩŶ�ƝźºƈƯ��ƱŚĭŶºƴƴĩ��ºƯƾ��ŵƺºƃ��ř�Źŵ�ºƿƲ���ŧŐºţ�ƶºƘƫŚƐƯǀ�ġŹŚºƣ�ź��ŚºƷƽLecanicillium longisporum (Petch) Zare & Gams �ƹ�

Lecanicillium lecanii (Zimmeren)�ƹŹ�źŝƽ�ĭŹƺě�ƭƹŵ�Ʋſƾ��ƚƫŚºŝ�ƵŵŚƯ�ƵźƄů�ƹ���ĨºƄĜƃ�ŵƺºƫōŵŹō���šŚºŞĩźƯP. citri�ƹŹƽ��īźºŝ��ŚºƷƽ�ĭ�ºǀ�ƵŚ�Ʋºƀů�ƿ�ƞºſƺ��
Plectranthus scutellarioides��ƶŝ�ƱřƺƴƗ�řŸƛ�ƵŵŚƯƾƿ�řźƃ�Źŵƿ�ƎŚƯŻōƿſŹźŝ�ƵŚĮƄƾ�Ŷƃ��ŚƯŻōƿ�ƁƹŹ�ƶŝ�ƂƶƏƺƛ�Źƹ����ºƀƳŚĜſƺſ�Źŵ�šřźºƄů�ƱŵƺºưƳǀ�ģŹŚºƣ�Ʊƺƾ���Śºŝ

ŢƔƬƛ�ŚƷƽÎÍÔ�Ï��ÎÍÓ�Ï��ÎÍÒ�Ï�ƹÎÍÑ�Ï�ƴĩǀŶƽ��źŝƯǀƬƾ�ƫǀƹŚů�źƐƤƯ�śō�ƹ�źŤƽ��ƵŵŚƯųǀž��ƵŶƴƴĩŗƺţǀ�ƲÕÍ�ƶŝ�ƱřƺƴƗ�řźƃ�Śŝ��ŶƷŚƃƿŚƯŵ�Ǝƾƿ�ÎtÏÒ��ƶūŹŵŤƳŚſƾ���ŵřźĭ
ŞƀƳ�ŢŝƺƏŹƾ�ÒtÕÒ�ŹƺƳ�ƵŹƹŵ�ƹ�ŶƇŹŵƽ�ÎÓ�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹÕ�ŹŚţ�ŢƗŚſƿĪƾ�ŢƟźĭ�ƭŚŬƳř���Śŝ�ŢƔƬƛ�źƷÎÍ��Źŵ�ƹ�ƵźƄůÑ�ſŹźŝ�ŹřźĪţƾ�ŚƯŻō�ƪĩ�ƹ�Ŷƃƿƹŵ�Ƃ��ŹřźĪţ�ŹŚŝ

ŵźĭƿŶ��ŚŤƳƿ�Ūƶŝ�Ţſŵ�ƵŶƯō�ŝǀƱŚ�ř�ƵŶƴƴĩƿřżƟř�Śŝ�ƶĩ�ŵƺŝ�ƕƺƋƺƯ�ƲƿƯ�ŢƔƬƛ�Ƃǀ�ƱřżīźƯ��ƹ�ƯǀƳ�ƵŹƺě�ƹ�ƚƫŚŝ�šřźƄů�Źŵ�źǀřżƟř�żƿ�ƂƯƾ�ƿŶŝŚ��źţǇŚŝ�Źŵƿţ�ŢƔƬƛ�Ʋǀ��ƵŶºƃ�ŹŚư
Ưǀ�ƱřżLT50ƶŝ�Ţſŵ�ƵŶƯō��ġŹŚƣ�ŹŵL. longisporum�řźŝƽ�ţźţ�ƶŝ�ƵŹƺě�ƹ�ƚƫŚŝ�šřźƄůǀ�Śŝ�źŝřźŝ�ŜÕ��ƹÒ�řźŝ�ƹ�ŻƹŹƽ�ġŹŚƣ�L. lecanii�ƹŹ�źŝƽ��ƵŹƺě�ƹ�ƚƫŚŝ�šřźƄůÐ�ÏÍ�
�ƹÏ�Õ�ŵźĭ�ƶŞſŚŰƯ�ŻƹŹƿŶ���ƶŝ�ƶūƺţ�ŚŝƵŵřŵ�ŚƷƽ�LT50��ġŹŚƣL. longisporum��ƯǀƱřżLC50��ƶŞſŚŰƯ�ƮŤƠƷ�ŻƹŹ�Źŵŵźĭƿřźŝ�ƶĩ�Ŷƽ�ţźţ�ƶŝ�ƵŹƺě�ƹ�ƚƫŚŝ�šřźƄůǀ�Śŝ�źŝřźŝ�Ŝ

ÎÍÔ���Ò�ÎÕ�ƹÎÍÓ��Ï�ÎÖ�ƴĩǀŶƽ��źŝƯǀƬƾ�ƫǀ�ġŹŚƣ�ŢƸū�ƹ�ŵƺŝ�źŤL. lecanii��LC50ƶŝ�Ţſŵ�ƵŶƯō�řźŝ�ƭƺſ�ŻƹŹ�Źŵƽ�ţźţ�ƶŝ�ƵŹƺě�ƹ�ƚƫŚŝ�šřźƄůǀ���Śºŝ�źºŝřźŝ�ŜÎÍÔ���Õ�ÍÖ�
ƹÎÍÓ���Ï�ÔÐ�ƴĩǀŶƽ��źŝƯǀƬƾ�ƫǀŵźĭ�ƶŞſŚŰƯ�źŤƿŶ��řƿ�ƶƘƫŚƐƯ�Ʋ�ŤƀŴƳǀƹŹ�ƂƷƹĦě�Ʋƽ�ŝǀźĭŹŚưƽ�ġŹŚƣ�ŚƷƽ�L. longisporum��ƹL. lecanii�ƬƗǀ���ŵƺºƫōŵŹō�ĨºƄĜƃ�ƶ

Ţſř�šŚŞĩźƯ��ŚŤƳƿř�ŪƿƤŰţ�Ʋǀ�ƢŝǀƱŚ��ƶĩ�Ţſř�Ʊō�ƵŶƴƴĩġŹŚƣ�ŚƷƽ�ŝǀ�źĭŹŚưL. longisporum��ƹL. lecanii�ƀƳŚŤěǀ�Źŵ�ŵźŝŹŚĩ�ƪƶƯŚƳźŝ�ŚƷƽ�ŝ�ƩźŤƴĩǀĥƺƫƺƿ�ĨƄĜƃ�Ĩ
ŵƺƫōŵŹō��šŚŞĩźƯřŹ�ŶƳŹřŵ� 

��
Insecticidal activity of Lecanicillium longisporum and Lecanicillium lecaniion citrus mealybug 
Planococcuscitri under laboratory conditions 

 
Ghaffary, S., J. Karimi, E. Mahdikhani- Moghadam and Sh. Kamali 
Department of Plant Protection, Faculty of Agriculture, Ferdowsi University of Mashhad, Iran, ghaffarysepideh@yahoo.com 
 

Recently much effort has been done to develop and improve microbial biopesticides like those based on 
entomopathogenic fungi as alternatives to synthetic insecticides for pest management. Citrus mealybug, Planococcus citri 
(Risso) (Hem: Pseudococcidae) is a very important pest on many greenhouse plants and citrus in Iran and around the world. 
Incorrect pestmanagement and repeated applications of chemicals, led to increase the production cost, environmental 
pollutionand hazard effects on producers and consumers. In this study, efficacy of Lecanicillium longisporum (Petch) Zare & 
Gamsand Lecanicillium lecanii (Zimmere) on different life stage of P. citri (second nymph stage and adult) which located on 
the leaf of Coleus, Plectranthus scutellarioides, under laboratory condition were assayed. The experiments were carried out 
by swirling each individual in the conidiasuspension of 2 ×107,2 ×106, 2 ×105 and 2×104 (conidia/ ml) at 25±1 ºC, 85±5% RH 
and 16 hours of light ad 8 hours darknesses. Control treatment only received distilled water with Tween 80 as wetting agent. 
Each concentration had four replicates with 10 insect; and whole experiment was repeated twice. The result demonstrated 
increasing the concentration of fungi improved the mortality of adult and nymph stages significantly. At the highest 
concentration (2 ×107conidia/mL), the LT50 value for L. longisporumon adult and nymph stage were 8 and 5 day, 
respectively; while for L. lecanii, this value were 3.20 and 2.8 day, respectively. The calculated LC50for L. longisporum after 
7 days of treatmentwere obtained 5.18×107 and 2.19×106conidia/ ml for adult and nymph, respectively; similarlyfor L. 
lecanii, the LC50 were 8.09×107 and 2.73×106 conidia/ ml, respectively after 3 days.This is the first study on pathology of P. 
citriby L. longisporum and L. lecanii. The results of this worksuggested that entomopathogenic fungi L. longisporum and L. 
lecanii have thepotential to use as biological control agents on the citrus mealybug. 
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ŧŐţǀŚƯźĭ�Ƃƴţ�źƾƿ�Ơƃ�šŶƯ�ƵŚţƺĩǀŚƷ�ƶŬƴſřźƟ�źŝ�Ƶźƽ�ƟřźĭƺƯŵǀŜƃ�Ĩ���ŢºƄě�Ƶźºě��ºſŚưƫřƾ�Plutella xylostella 

(L.) (Lepidoptera: Plutellidae)���
��

Ʒřźŝř�ƶưŬƳǀưƾ��ƬƗƾ�ŞƫŚƏ�źƜƇřƾ�ƹ�ƿŰŤƟ�śƺƤƘƾ�Źƺě 
ƵźƄů�Ƶƹźĭ�ſŚƴƃƾ�ŻŹƹŚƄĩƽŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽŝźţ�ƵŚĮƄƳřŵ��ǀ��ƱřźƸţ��ŽŹŶƯ�Ţn_ebrahimi60@yahoo.com��

��
Ƃƴţ�ƉźƘƯ�Źŵ�ŜƬƛř�šřŵƺūƺƯ�ŚƷƽ�Ư�ŚƯźĭ�ƶƬưū�Żř�ƞƬŤŴƯƾ�ŶƴƃŚŝ��ŝ�ŹŵǀƂƴţ�Ʋ��ŚƯŵ��ŚƷƿƳřƹřźƟ�źŝ�źŧŒƯ�ƹ�ƮƸƯ�ŹƺŤĩŚƟ�Ĩƾ�ĭŶƴĩřźě�ƹƾ�ƘưūǀƯ�šřźƄů�Ţƾ�ŶƃŚŝ��

Ŝƃ�ŢƄě�Ƶźě�ſŚưƫřƾ��Plutella xylostella (L.) (Lepidoptera: Plutellidae)��ƮƸƯ�źţƿśźŴƯ�ƹ�Ʋ�źţƿƬģ�ƵŵřƺƳŚų�ŢƟō�ƲǀŗŚĜǀƳŵ�Źŵ�ƱŚǀƯ�Śƾ�ŶƃŚŝ��ř�ŹŵƿƤŰţ�Ʋǀ��Ƣ
Ƃƴţ�źŧř�ŚƷƽ�ŚƯźĭƾƿ�Ơƃ�ƶƬůźƯ�źŝ�šŶƯ�ƵŚţƺĩǀ�ƵźP. xylostella�ƶŬƴſřźƟ�ƹ�ŚƷƽ�ƟřźĭƺƯŵǀřźƃ�Źŵ�Ʊō�ĨƿŚƯŻō�ƎƿƷŚĮƄƾ�ŢƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ��ƠƃǀƵź�ŚƷƽ�Ŝƃ��Ƶźě
ŢƄě�ſŚưƫřƾ�ŚƷŚƯŵ�ƉźƘƯ�Źŵƽ ÐÍ��ÐÒ��ƹÑÍ�ƀƬſ�ƶūŹŵǀŽƺ���šŶƯ�ƶŝÏ��Ñ��Ó��ƹÕ�řźƃ�ƶŝ�žĜſ�ƹ�ŢƟźĭ�Źřźƣ�ŢƗŚſƿŚƯŵ�Ǝƾƿ�ÏÒ�ƀƬſ�ƶūŹŵǀŶƳŶƃ�ƪƤŤƴƯ�Žƺ��ŚƯŵƽ�
ÏÒ�ƀƬſ�ƶūŹŵǀŶƃ�ƶŤƟźĭ�źƔƳ�Źŵ�ŶƷŚƃ�ƱřƺƴƗ�ƶŝ�Žƺ��Ƶŵřŵ�ŚƷƽ�ŹƹŹŚŝ�ƶŝ�ƍƺŝźƯƽ�Ư�ƹ�īźƯ�ƶŝ�ƍƺŝźƯ�šŚƗǈƏř�ƵřźưƷ�ƶŝ�ƶƳřŻƹŹǀ�ƵŹƹŵ�ƹ�źŶƃŹƽ��Żř�ƵŵŚƠŤſř�Śŝ�ƙƺƬŝ�Żř�ƪŞƣ

�ƁƹŹJackknife�ƭźƳ�ƹ�ŹřżƟř�ŚƷƽ�ŹŚƯōƽ�SPSS��ƹMINITAB�żŬţƿŶƃ�ƶ��ŚŤƳƿƬƧ�Źŵ�ŵřŵ�ƱŚƄƳ�ŪǀƂƴţ�ƶ�ŚƷƽ�ŚƯŵƾƿ�ƱŚƯŻ�šŶƯ�ƹ�ŚƷƽ�ƄŴŝ�Ƃƴţƾ�Ơƃ�ŻřǀƵź��ŚƷP. 

xylostella�ƤƟƺƯ�ŚŝǀŶƳŵźĩ�ƺưƳ�ƹ�ŶƃŹ�ƪƯŚĩ�ƵźƄů�ƶƬůźƯ�Śţ�Ţ��ƯǀŹƹōŵřŻ�Ʊřżƽ�ƵŵŚƯ�Ƃƴţ�Źŵ�ŚƷ�ŚƷƽ�ŚƯźĭƾƿ�ƴƘƯ�šƹŚƠţƾ�ŝ�ƹ�Ţƃřŵ�ŹřŵǀźŤƄƿƮŴţ�ƵŹƹŵ�ƩƺƏ�Ʋ�Źƿżƽ��Źŵ
ŚƯźĭ�Ƃƴţƾƿ�ÐÍ�ƀƬſ�ƶūŹŵǀ�šŶƯ�ƶŝ�ŽƺÕ��ŢƗŚſ�ÎÐ�ÎtÓÍ�Ö�ŻƹŹ��ŝ�ƶŚƯŵ�Ƃƴţ�ƹŵ�Śŝ�ƶĩ�ŶƯō�Ţſŵƾƿ�ŵƿƴƘƯ�šƹŚƠţ�źĮƾ�Ţƃřŵ�Źřŵ��ƫƺţ�ƆƫŚų�űźƳǀ�ƪŨƯ�Ŷ(R0)��Źŵ

Ƃƴţ�ŚƷƽ�ŚƯźĭƾƿ�ƴƘƯ�šƹŚƠţ�šŶƯ�ƵŚţƺĩƾ�Ţƃřŵ�Źřŵ��ŝǀźŤƄƿ�ƹ�ƲźŤưĩƿƯ�Ʋǀƫƺţ�ƆƫŚų�űźƳ�Ʊřżǀţźţ�ƶŝ�ƪŨƯ�ŶǀŚƯźĭ�Ƃƴţ�Źŵ�ŜƾƿÐÍ���ºƀƬſ�ƶºūŹŵǀ�Žƺ�ÍÓ�ÒtÏÐ�ÑÐ�
ƵŵŚƯ�ƵŵŚƯ�ƪƀƳ���ƹÑÍ�ƀƬſ�ƶūŹŵǀ�Žƺ�ÍÕ�ÏtÓÐ�Õ�ƵŵŚƯ�ƵŵŚƯ�ƪƀƳ���šŶƯ�ƶŝÕ�ŝ�ŢƗŚſ�ƶŶƯō�Ţſŵ��ŝǀźŤƄƿŚƯźĭ�Ƃƴţ�Źŵ�ƪƀƳ�ƩƺƏ�Ʋƾƿ ÐÍ�ƀƬſ�ƶūŹŵǀ�šŶƯ�ƶŝ�Žƺ
Ï��ŢƗŚſ�ÓÎ�ÍtÒÍ�ÎÕ�ŻƹŹ��ƘţǀǀŶƃ�Ʋ���űźƳţřŷƾ�řżƟřƿƘưū�Ƃǀ�Ţ(rm)��ŻřÍÎ�ÍtÎÐ�Í�ŚƯŵ�Źŵ�ŻƹŹ�źŝƽ�ÑÍ�ƀƬſ�ƶūŹŵǀ�šŶƯ�ƶŝ�ŽƺÕ��Śţ�ŢƗŚſÍÎ�ÍtÏÏ�Í��Źŵ�ŻƹŹ�źŝ

ŚƯŵƽ�ÐÒ�ƀƬſ�ƶūŹŵǀ�šŶƯ�ƶŝ�ŽƺÓ�ƜŤƯ�ŢƗŚſǀřŹřŵ�ƶĩ�ŵƺŝ�źƽ�ƴƘƯ�šƹŚƠţƾ�ŝ�ƶģźĭř��ŵƺŝ�Źřŵǀ�ƆųŚƃ�Ʋrm�Śſ�ŹŵƿŚƷ�Ƃƴţ�źƽ�ŚƯźĭƾƿ�ƴƘƯ�šƹŚƠţƾ�Źřŵƽ�ŢƃřŶƳ�ŵƺūƹ��
ŚŤƳƿ�ƶģźĭř�ŵřŵ�ƱŚƄƳ�Ū�Ɯţǀǀšřź�śō�ƹ�řƺƷƾƿ�ƹ�řżƟřƿƂ��ŚƯŵ�ŦƗŚŝ�Ɯţǀǀţřźƾ�ƹ�ŹŵƿĭĦƾ�ŚƷƽ�ŻƿŤƀƾ�Ư�ŢƟōƾ�ƫƹ�ŵƺƃƾ�źƏ�Żř�ŢƟōƿřźƃ�Śŝ�ƁŻŚſ�ƹ�ƢŝŚƐţ�ƢƿŰƯ�ƎǀƐƾ��űźƳ
ţřŷƾ�řżƟřƿƘưū�ƂǀǇŚŝ�ŮƐſ�Źŵ�řŹ�ŵƺų�Ţƾƿ�Ư�ƒƠůƾ�Ŷƴĩ����

 
Effect of short-term heat Stress on demographic parameters of the Diamondback moth, Plutella 
xylostella (L.) (Lepidoptera: Plutellidae) pupa 
 
Ebrahimi, N., A. A. Talebi and Y. Fathipour 
Department of Entomology, Faculty of Agriculture, Tarbiat Modares University, Tehran, n_ebrahimi60@yahoo.com 
 

Living organisms are often exposed to various stresses such as heat. Among these stresses, temperature is the most 
important factor that affects the abundance and distribution of organisms as well as their populations. The diamondback 
moth, Plutella xylostella (L.) (Lepidoptera: Plutellidae), is a serious and economically important pest of cruciferous crops in 
the world. In this research, the effect of short-term heat stress on pupa of P. xylostella and its demographic parameters were 
studied at laboratory condition. Diamondback moth pupae were exposed to 30, 35 and 40°C for duration of 2, 4, 6, 8h and 
then returned to normal temperature condition (25°C). The pupae maintained at 25°C were used as untreated control. Daily 
fertility with together preimaginal development time and mortality were analyzed according to Jackknife method and with 
SPSS and MINITAB statistical software. The results showed that P. xylostella pupae were successfully developed to 
adulthood at short-term (2, 4, 6 and 8h) heat stresses. The fecundity of females significantly differed at heat stresses�and 
ovipositional period was obtained significantly higher at 30°C for 8h (9.60±1.13 days). There was significantly difference 
between the net reproduction rate (R0) at short-term high temperature stresses. The highest and lowest net reproduction rate 
(R0) was obtained at 30°C (43.23±5.06 female/female/generation) and 40°C (8.63±2.08 female/female/generation) for 8h, 
respectively. The generation time (T) was longest at 30°C for 2h (18.50±0.61 days). The intrinsic rate of increase (rm) ranged 
from 0.13±0.01 day-1 at 40°C for 8h to 0.22±0.01 day -1 at 35°C for 6h which was significantly different, but there was no 
significant difference among the rm-values at other temperature stresses. The results showed that the climate change and high 
temperature play an important role in changes the biological characteristics, but the pest was able to adapt to environmental 
changes and maintained its intrinsic rate of increase at high level.  
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�ºſŹźŝƾ��ºųźŝƾ��Żřƹƿ�ºĭĦƾ��ŚºƷƽ�ŻƿŤººƀƾ��ŻřŹŚě�ŹƺºŞƳŻƿƺŤ�ºǀƿŶ�Praon volucre (Hym.: Braconidae)�ƹŹƽ�ƶŤººƃ� �
Acyrthosiphon pisum (Hem.:Aphididae)�řźƃ�ŹŵƿŚƯŻō�ƎƿƷŚĮƄƾ��

��
Ŷƴƀě�ƶƴƯōƿƵŶƬƗ��ƾ�ŞƫŚƏ�źƜƇřƾưů��ǀūŚů�ŚƋŹŶƾ�ƳƹŹŻŚţ�řźƷŻ�ƹ�źŞƴƣƾ��
ƵźƄů�Ƶƹźĭ�ſŚƴƃƾ�ŻŹƹŚƄƧƽŻŹƹŚƄƧ�ƵŶƨƄƳřŵ��ƽŝźţ�ƵŚĮƄƳřŵ��ǀ�ƱřźƸţ��ŽŹŶƯ�Ţ�pasandidehamaneh@yahoo.com��

��
��ŵƺŴƳ�ƶŤƃAcyrthosiphon pisum (Harris) (Hem.: Aphididae)��ƿĪƾ�ƮƸƯ�šŚƟō�Żř�ĭǀƱŚƷŚ�ƯƺĮƫǀŢſř�Żƺƴ���ŻřŹŚě�ŹƺºŞƳŻƿƺŤ�ºǀƿ�ŶPraon volucre 

(Haliday) (Hym., Braconidae)�ƱřƺƴƗ�ƶŝ��ƿĪƾ�ŝ�ƩźŤƴĩ�ƪƯřƺƗ�ŻřǀĥƺƫƺƿƯ�ŵƺŴƳ�ƶŤƃ�Ĩƾ�ŶƃŚŝ��řŹŵƿƤŰţ�Ʋǀƹ��ƢƿĭĦƾ�ŚƷƽ�ŻƿŤƀƾ�ŻřŹŚě�ŹƺŞƳŻƿƺŤǀƿ�ŶP. volucre�
ƹŹƽ��ƶŤƃA. pisum�ŚƯŵ�Źŵƽ�ætçê�ƀƬſ�ƶūŹŵǀŞƀƳ�ŢŝƺƏŹ��Žƺƾ��êtëå�ŹƺƳ�ƵŹƹŵ�ƹƽ�æé�æå��ŢƗŚſ�ŚƴƃƹŹƾƿ��ŹŚţƿĪƾ��ƹŹƽ ĭǀƵŚ ǈƣŚŝ��ƮƣŹ Ţĩźŝ��ſŹźŝƾ�Ŷƃ��
řƿŚƯŻō�Ʋƿ�Śŝ�Ƃçåå�ŹřźĪţ�ƵŹƺě�Żř�ŚƷƽ�ƯƺƯ�ƭƹŵ�ƲſǀŚƿƾ��ŵƺŴƳ�ƶŤƃ�ƵŶƃŶƃ�ƭŚŬƳř��ŚŤƳ�ŽŚſř�źŝƿŚƷŹƺŞƳŻ�ƺưƳ�ƹ�ŶƃŹ�ƵŹƹŵ�ƩƺƏ�ƪƇŚů�Ūƽ��ƵŵŚºƯ�ƹ�źƳ�P. volucre���ƶºŝ

ţźţǀŜ�æé�åtêå�æí�ƹ�çî�åtèí�çå��ŻƹŹƘţǀǀŶƃ�Ʋ��ƴĤưƷǀŹƺŞƳŻ�ƵŵŚƯ�ƹ�źƳ�ƪƯŚĩ�šřźƄů�Ʋ�P. volucre�ţźţ�ƶŝǀ�Ŝçî�åtíå�ê��èé�åtîì�ì�źưƗ�ŻƹŹŶƳŵźĩ���šřźƄů
ŹƺŞƳŻ�ƵŵŚƯ�ƪƯŚĩ�P. volucre�ƮŴţŻř�ƪŞƣ�ƵŹƹŵ�ŶƣŚƟ�ŹřŸĭƽ ŶƳŵƺŝ�ƮŴţ�ƵŹƹŵ�ƹ�ŹřŸĭƽ�ƮŴţ�Żř�žě�ƹ�ŹřŸĭƽ�Ʊō ţźţ�ƶŝǀ�Ŝå��èæ�åtíå�ë��ì�åtæì�å�Ŷƃ�ŢŞŧ��ƯǀĮƳŚǀ�Ʋ
ƫƺţ�ƮŴţ�ŵřŶƘţǀŶ�ŹƺŞƳŻ�źưƗ�ƩƺƏ�Źŵ�ƵŶƃ�P. volucre��éî�ítîå�æêë�Ư�ƹ�ƮŴţǀĮƳŚǀƫƺţ�ƮŴţ�ŵřŶƘţ�ƲǀŶ��ƶŝ�ƵŶƃřŻřƽ��ŻƹŹ�źƷ�Źŵ�ƵŵŚƯ�ŵźƟ�źƷêí�åtéé�çç���ŵƺºŝ�ƮºŴţ��

ŚŤƳƿř�ŪƿƤŰţ�ƲǀƢ��ŹƺŞƳŻ�ŵřŵ�ƱŚƄƳP. volucre�ƿŝ�ƩźŤƴĩ�ƪƯŚƗ�ĨǀĥƺƫƺƿĨ Ƙưū�ƂƷŚĩ�Źŵ�ƮƸƯǀŢſř�ŵƺŴƳ�ƶŤƃ�Ţ.��
��

A study on some biological characteristics of Praon volucre (Hym.:Braconidae) on Acyrthosiphon 
pisum (Hem.: Aphididae) at laboratory conditions 
 
Pasandideh, A., A. A. Talebi, H. R. Hajighanbar and Z. Tazerouni 
Department of Entomology, College of Agriculture, TarbiatModares University, Tehran, pasandidehamaneh@yahoo.com 
 

The pea aphid, Acyrthosiphon pisum (Harris) (Hem.: Aphididae), is one of the most important pests of Leguminosae. 
Praon volucre (Haliday) (Hym.:Braconidae) is considered as biological control agents of pea aphid. In this research, 
biological characteristics of P. volucre, parasitoid wasps of A. pisum was investigated under laboratory conditions at 
temperature of 25±1°C, 60±5% relative humidity and a photoperiod of 14: 10 (Light: Dark) hours on broad bean (Barkat 
variety). The experiments were carried out with 200 replications of second nymphal instars of mumified pea aphid. The 
results showed that developmental time of male and female was 18.50�0.14and 20.38�0.29days, respectively. The adult 
longevity of male and females were 5.80±0.29 and7.97�0.34dys, respectively. There was no pre-ovipositionalperiod in 
female wasps, butovipositional and post-ovipositional periods were determined to be6.80�0.31and 0.17�0.07 days, 
respectively. The total fecundity per female during adult lifemean fecundity per female per day wasobtained156.90�8.49 and 
22.44�0.58 eggs, respectively. The results of this�study showed that P. volucre is an important biological control agent in 
suppressing the population of the pea aphid. 

 
��
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ŚƷźŤƯřŹŚěƽ�ŶƃŹ�ƘưūǀŢ�ƹ�ƩƹŶū��ĭŶºƳŻƾ�ŝ�ºǀ�ƶºūƺĭ�Ŷ��ºĮƳźƟƾ�Tuta absoluta (Meyrick) (Lep.: Gelechiidae) ��
ƹŹƽ�ƶūƺĭ�ƮƣŹ�ƹŵ�ĮƳźƟƾ�Źŵ�řźƃƿŚƯŻō�ƎƿƷŚĮƄƾ��
��

ƳŚŝźƣ�ĨƴƃƹŹƾÎƬƗ��ƾ�ũřźſ�źƜƇřÎƀů��ǀƸƫř�ƲǀŹŚƽÏ�ųźƟ�ƭřźƸƃ�ƹƾÐ��
æ��ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽƸƃ�ƵŚĮƄƳřŵ��ǀ��ŻřƺƷř�Ʊřźưģ�ŶRghorbani85@yahoo.com��ç��ĭ�ƵƹźĭǀƵŚ�Īƃżěƾŵźě��ƿŻŹƹŚƄĩ�žƽ�ŞƏ�ƖŝŚƴƯ�ƹǀ�ºƘƾ��

��ũźĩ��ƱřźƸţ�ƵŚĮƄƳřŵè��ƤŰţ�ƂŴŝǀŝ�ƵŻŹŚŞƯ�šŚƤǀĥƺƫƺƿƤŰţ�ƶƀſŒƯ��Ĩǀĭ�šŚƤǀƵŚ�Īƃżěƾ�ƱřźƸţ��ŹƺƄĩ��
��

ŝǀŶ�ĮƳźƟ�ƶūƺĭƾ��Tuta absoluta (Meyrick) (Lep.: Gelechiidae)ř�Źŵ��ƿƐƳźƣ�šŚƟō�Ōżū�Ʊřźǀƶƴ�řƽ�ųř�ƶĩ�Ƶŵƺŝǀ�ƁźŤƀĭ�ŹƺƄĩ�ƢƏŚƴƯ�źŨĩř�Źŵ�ľřźƿ�ƹ�ƶŤƟŚ
ŶŞţƿ�ƶŝ�ƪƿĪƾ��ƶūŹŵ�šŚƟō�Żřƿƶūƺĭ�ƕŹřżƯ�ħŚƳźƐų�ƹ�Ĩ�ĮƳźƟƾ�Ţſř�ƵŶƃ���ƫƺţ��ƺºưƳ�ºǀŶ ���ĭŶºƳŻ�ƩƹŶºū�ƹ�ƪºŨƯƾ�ř�ºƿ�ƹŹ�ŢºƟō�Ʋƽ���ƮºƣŹ�ƹŵ�ƶºūƺĭ��ºĮƳźƟƾ�(Mobil)��ƹ

(Riogrand)�řźƃ�ŹŵƿŚƯŻō�ƎƿƷŚĮƄƾ��ŚƯŵƽ�çtçì��ƶūŹŵƀƬſǀŽƺŞƀƳ�ŢŝƺƏŹ��ƾ�ê�tëå�ŶƇŹŵ ŹƺƳ�ƵŹƹŵ�ƹƽ�æëŚƴƃƹŹ�ŢƗŚſƾƿ��í�ŹŚţ�ŢƗŚſƿĪƾ���ſŹźŝ�ŵŹƺƯƾ��Źřźƣ
ŢƟźĭ��Ƶŵřŵ�ŚƷƽ�ĭŶƳŻ�ƩƹŶūƾ�ŹƺŘţ�ŽŚſř�źŝƽ�ĭŶƳŻ�ƩƹŶūƾ�ƴſƾ��ŶƃŹ�ƶƬůźƯƽ�ƀƴūƹŵƾ�żŬţƿƬŰţ�ƶǀŵźĭ�ƪƿŶ��ƩƺƏ�ŶƃŹ�ƵŹƹŵƽ�ěǀř�ƙƺƬŝ�Żř�Ƃƿ�ƲŢƟō�ƹŹƽ�ƮƣŹ�ŚƷƽ�

ţźţ�ƶŝ�ŹƺĩŸƯǀ�Ŝèåæ�åtíê�çå�ƹ�èì�åté�çæ��ƹƮŴţ�ƵŹƹŵ�ƩƺƏ�Źƿżƽ�ţźţ�ƶŝǀ�Ŝêí�åtíæ�æç��ƹéè�åtæë�æç�ŻƹŹ�ƶŞſŚŰƯŵźĭƿŶ.�ƵŵŚƯ�ŚƷ�Ƴǀ�żƶŝ�Ư�ŹƺƏǀĮƳŚǀƲ�ţźţ�ƶŝǀŜ�
çé�æætçî�çæå��ƹí�æåtîê�æçå�ŶƴŤƃřŸĭ�ƮŴţ��ŝǀźŤƄƿţřŷ�űźƳ�Ʋƾ�řżƟřƿƘưū�Ƃǀ�Ţ(rm)��ƷŚƴŤƯ�űźƳƾ�řżƟřƿƘưū�Ƃǀ�Ţ(ë)��ƫƺţ�ƆƫŚų�űźƳǀ�ƪŨƯŶ(R0)��ƹƵŚţƺĩ�źţƿ�Ʋ

�ƵŹƹŵ�ƩƺƏƿƘưū�ƪƀƳ�Ĩǀ�Ţ(T)�ƶŝ�ţźţǀ�Ŝååêí�åtæêíå�å��ŻƹŹ�æ���ååëí�åtæìæå�æ��ŻƹŹ�æ���éé�æåtë�ìè��ũŚŤƳ���ƹèê�åtçæ�çì�ƹŹ�ŻƹŹƽ���ƮºƣŹMobil��ƶºŝ�
ŶƯō�Ţſŵ��řźŝŚƴŝƿ�ƲƇƺƈų�ƶŝ�ƶūƺţ�ŚŝǀŻ�šŚƿŤƀƾ�ŚƷźŤƯřŹŚě�ƹƽ�ĭŶƳŻ�ƩƹŶūƾ���ƮƣŹRiogrand�ŝ�ŢƯƹŚƤƯǀźŤƄƽ�řżƟř�ƪŝŚƤƯ�ŹŵƿƘưū�Ƃǀř�Ţƿ�ŢƟō�Ʋŵřŵ�ƱŚƄƳ.��

��
Population growth and life table parameters of leaf miner,�Tuta absoluta (Meyrick) (Lep.: 
Gelechiidae), on two varieties of tomato in laboratory conditions 
 
Ghorbani, R.1, A. A. Seraj1, H. Allahyari2 and Sh. Farrokhi3 

1.Department of Plant Protection, Faculty of Agriculture, Shahid Chamran University of Ahwaz, Rghorbani85@yahoo.com, 
2.Department of Plant Protection, Faculty of Agriculture, University of Tehran, Karaj, 3.Biological Control Research 
Department, Iranian Research Institute of Plant Protection, Tehran 
 

Tomato leaf miner, Tuta absoluta (Meyrick) (Lep.: Gelechiidae), is a quarantine pest in Iran that it has has been recently 
spread to most parts of the country and become to a one of the most important and dangerous pests of tomato farms. The 
development, reproduction and life table parameters of this pest were studied on two varieties of tomato (Mobil) and 
(Riogrand) in laboratory conditions (27 ± 2°C, 60 ± 5% RH and a photoperiod of 16L:8D). Life table data were analyzed 
using an age-stage, two-sex life table theory. The duration of total pre-adult stage of this pest was calculated 20.85±0.301 and 
21.4±0.37 and oviposition period lasted 12.81±0.58 and 12.16±0.43 days, on these two varieties of tomato, respectively. 
Females also laid an average of 210.29±11.24 and 120.95±10.8 eggs, respectively. The highest intrinsic rate of increase (rm), 
finite rate of increase (ë), net reproductive rate (R0) and shortest mean generation time (T) were recorded 0.158±0.0058 (d�1), 
1.1710±0.0068 (d�1), 73.6.4±10.44 (offspring) and 27.21±0.35 (day) on Mobil variety, respectively. Thus, according to the 
biological characteristics and life table parameters, the Riogrand was determined as relatively resistant variety to the increase 
of population growth of this pest. 
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ŧŐţǀ�źŝ��ƺū�ƞƬŤŴƯ�ƭŚƣŹř�źƆųŚƃ�ŚƷƽ�ŸƜţƿƶ�řƽ����ƭŶºƴĭ�ƶŞưƫTrogoderma granarium (Everts) (Coleoptera: 

Dermestidae)��
��

ưſǀſ�řźǀƠƾ��źƇŚƳ�ƭřźƸŝƽ�ŗřźŞū�ƹǀƺŬƯŻŹ�ƪ���
ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƭƺƬƗ�ƵŶĪƄƳřŵ��ƽŝŵŹř�ƢƤŰƯ�ƵŚĮƄƳřŵ��ǀƬƾŝŵŹř��ǀř��ƪƿƱřź��

��
ƶƘƫŚƐƯ�Źŵ�źƋŚů��ƆųŚƃ�ŚƷƽ�ŸƜţƿƶ�řƽ�ƹŹǇ�ŚƷƽ���ƭŶƴĭ�ƶŞưƫ�ƮƄƃ�ƲſTrogoderma granarium (Everts)� ƿŹŚŞƳř�šǇƺƈŰƯ�ƮƸƯ�ŢƟō�Ĩƽ�Ƃƴĩřƹ�Źŵ��

ŸƜţ�ƶŝƿ�ƺū�ƞƬŤŴƯ�ƭŚƣŹř�Żř�ƶ�18A1��13A1�19A1��ƲưƸŝ��ƿ�źŬƟ��ƞſƺÐÍŗƺĩŚƯ��šźƈƳ��ƾ��ƹCB-84-10���ƹƿ�ƭŶƴĭ�ƮƣŹ�Ĩ�MV17��ƶŝ�řźƃ�ŢŰţ�ŶƷŚƃ�ƱřƺƴƗƿ�Ǝ
ŚƯŻōƿƷŚĮƄƾ��ŚƯŵƽ�Ît�ÐÐ�ƶūŹŵ�ƀƬſǀŞƀƳ�ŢŝƺƏŹ��Žƺƾ�ÔÍ�ŹƺƳ�ƵŹƹŵ�ƹ�ŶƇŹŵƽ�ÎÑ�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹÎÍ�ŹŚţ�ŢƗŚſƿĪƾ��ſŹźŝƾ�Ŷƃ��ŝǀźŤƄƿƲ�ŵŚƤƯƿź�řżƟřƿ�ƱŻƹ�Ƃ
�ƹŹǇ�ÍÓÕ�Í��tÔÒÔ�Í�ƯǀƬƾ�ƭźĭ��řŸƛ�ĨƄų�ƱŻƹ�ƹƽ��ƵŶƃ�ƵŵŹƺų�ÕÍ�Í��tÕÔÎ�Ð�ƯǀƬƾ�ƭźĭ�ƹŹǇ��ƹŹƽ��ƮƣŹMV17�źŤưĩ�ƹƿƹŹ�Ʋƽ��ƲưƸŝ�ƮƣŹ�ţźţ�ƶŝǀ�ŜÍÔÎ�Í��t
ÐÑÏ�Í�ƯǀƬƾ��ƹ�ƭźĭÎÖÔ�Í��tÔÎÑ�Ï�ƯǀƬƾ�ƭźĭ�ƹŹǇ��Ŷƃ�ƵŶƷŚƄƯ��ŝǀźŤƄƿŵŚƤƯ�ƲƿƷŵŻŚŝ�ƆųŚƃ�źƾ�ŶŞţƿřŸƛ�ƪƽ��ƵŶƃ�ƵŵŹƺų�ECI����ŞºƀƳ�ŶºƃŹ�ƆųŚƃ�ƹƾ��RGR��
ƹŹƽ��ƮƣŹMV17���ţźţ�ƶŝǀ�ŜÐÕ�Î�t�éæ�æî��ƹ�ŶƇŹŵÍÍÑ�Í��t�åèî�å�ƯǀƬƾ�ƭźĭ�ƯǀƬƾ�ƭźĭ�ŻƹŹ��źŤưĩ�ƹƿŵŚƤƯ�Ʋƿř�źƿƹŹ�ŚƷ�ƆųŚƃ�Ʋƽ��ƲưƸŝ�ƮƣŹ�ţźţ�ƶŝǀ�ŜÍÖ�Ï�
t�îå�æå��ƹ�ŶƇŹŵÍÍÐ�Í�t��åæë�å�ƯǀƬƾ�ƭźĭ�ƯǀƬƾ�ƭźĭ�ŻƹŹ��ŶƯō�ŢſŶŝ��ƴĤưƷǀŝ�ƲǀźŤƄƿŞƀƳ�ƝźƈƯ�ƆųŚƃ�Ʋƾ��RCR��ƹŹƽ��ƮƣŹMV17��åæå�å��tÎÖÔ�å�ƯǀƬƾ�

ƭźĭ�ƯǀƬƾ�ƭźĭ�ŻƹŹ��ƘţǀǀŶƃ�Ʋ��ŚŤƳ�ƢŞƏ�źŝƿŝ�Ū�ƶŢſŵ�řźŝ�ƭŶƴĭ��ƵŶƯōƽ�řƿƮƣŹ�ƶŝ�ŢŞƀƳ�ŢƟō�Ʋ�ŚƷƽ��ŸºƜƯ�ƺūƽ����ºŝ�Źŵ�ƹ�Ţºſř�źºţǀ������ƲºưƸŝ�ƮºƣŹ��ƺºū�ƞºƬŤŴƯ�ƭŚºƣŹř�Ʋ
ŜſŚƴƯŚƳ�źţƿ�ƲƯǀƱŚŝż�řźŝƽ�ŸƜţƿ�ƶT. granarium�Ưƾ�ŶƃŚŝ���

 

Effect of different barley cultivars on nutritional indices of Trogoderma granarium (Everts) 
(Coleoptera: Dermestidae) 
 
Seifi, S., B. Naseri and J. Razmjou 
Department of Plant Protection, Faculty of Agricultural Sciences, University of Mohaghegh Ardebili, Ardebil, Iran 
 

In the present study, nutritional indices of the sixth larval instar of Trogoderma granarium (Everts), an important pest of 
stored products, on different barley cultivars (18A1�ˬ13A1ˬ19A1�ˬBahman�ˬYusof ˬFajr30ˬNosrat�ˬMakuyi and�CB-84-10) and 
a wheat cultivar (MV17; as control) were studied under laboratory conditions (33±1˚C, 70% RH and a photoperiod of 14:10 
L: D h). The highest values of larval weight gain (0.757 ��� 0.068 mg) and dry weight of consumed food (3.871 �� 0.80 
mg/larva) were observed on MV17 and the lowest were observed on cultivar Bahman (0.342 �� 0.071 mg and 2.714 �� 0.197 
mg/larva , respectively). The highest values of efficiency of conversion of ingested food (ECI) and relative growth rate were 
obtained on cultivar MV17 (19.41 �� 1.38 % and 0.039 � 0.004 mg/mg/day, respectively) and the lowest values of these 
indices were obtained on cultivar Bahman (10.90 �� 2.09 % and 0.016 � 0.003 mg/mg/day, respectively). Also the highest 
relative consumption rate (RCR) was detected on cultivar MV17 (0.197 ��   0.010 mg/mg/day, respectively). Regarding to the 
obtained results, wheat is more nutritious for this pest than the barley cultivars, and among different barley cultivars, cultivar 
Bahman is the most unsuitable food for T. granarium. 
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ŚƤƯƿƶƀ�ŚƷźŤƯřŹŚěƽ�ŻƿŤƀƾ����źĭŹŚĪºƃ�ƶºƴĩTyphlodromus bagdasarjani (Acari: Phytoseiidae)��ŸƜţ�Śºŝ�ºƿƶ��Żř
ĭ�ƵŵźĭǀƱŚƷŚ�ƞƬŤŴƯ 

��
ƭŚƸƫř�ŹƿůŚƾ��ƿŰŤƟ�śƺƤƘƾ�ƬƗ��Źƺěƾ�ŞƫŚƏ�źƜƇřƾ�ŵŚŝōźƸƯ�ŶưŰƯ�ƹƽ��

ƵźƄů�Ƶƹźĭ�ſŚƴƃƾ�ŻŹƹŚƄĩƽ�ƵŶĪƄƳřŵ��ŻŹƹŚƄĩƽŝźţ�ƵŚĮƄƳřŵ��ǀř��ƱřźƸţ��ŽŹŶƯ�Ţƿ��ƱřźElham.riahi@modares.ac.ir 

��
�źĭŹŚĪƃ�ƶƴĩTyphlodromus bagdasarjani Wainstein and Arutunjan��ƿŝ�ƩźŤƴĩ�ƪƯŚƗ�ĨǀĥƺƫƺƿƯƺŝ�Ĩƾ��ƶºƴĩ�Żř�ƶĩ�Ţſř�ŶƴƯŵƺſ��ŚºƷƽ����ƲţŹŚºţ

ƶƴĩ�ŚƷƽ�ŹřƿƟƺǀźţ��ŶƿžĜ�Ơſ�ƹ�ŚƷǀĨƫŚŝŶ�ŸƜţ�ŚƷƿƯ�ƶƾ�Ŷƴĩ��ŸƜţ�šřźŧřƿ�ƞƬŤŴƯ�Ƶŵźĭ�ƕƺƳ�ŢƠƷ�Żř�ƶ���ƭřŵŚŝ�ƪƯŚƃPrunus amygdalis Batsch���ŪƳŹŚºƳ�ŹŚƸŝ��Citrus 

aurantium L.�šŹŷ���Zea mays L.��ƱřŵźĮŝŚŤƟō��Helianthus annuus L.��Ĩģźĩ��Ricinus communis L.��ŚƯźų��Phoenix dactylifera L.��Ƶŵźĭ�ƹ
Ɩưū�Źƹōƽ�ƹŶƴĩ�Żř�ƵŶƃƽ�ƹŹ�ƪƀƗ�ŹƺŞƳŻƽ�ƫƺţ��ƺưƳ�ƹ�ŶƃŹǀŚƤŝ�ƹ�ƪŨƯŶƽ�T. bagdasarjani�ŚƯŵ�Źŵƽ�æ�tçê�ƀƬſ�ƶūŹŵǀŹƺƳ�ƵŹƹŵ��Žƺƽ�æë��í��ŚƴƃƹŹƾƿ��ŹŚţƿĪƾ���ƹ

ŞƀƳ�ŢŝƺƏŹƾ�ê��tëê�ŢƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ�ŶƇŹŵ��ŝǀźŤƄƿ�ƲźŤưĩ�ƹƿƯ�ƹ�īźƯ�ŶƇŹŵ�Ʋǀ�źěǀ�ƙƺƬŝ�Żř�Ƃţźţ�ƶŝǀŸƜţ�Śŝ�Ŝƿ�Ĩģźĩ�Ƶŵźĭ�Żř�źĭŹŚĪƃ�ƶ�æåå�����Ƶŵźĭ�ƹ
�ƭřŵŚŝ�çê�æë����ŶƯō�Ţſŵ�ƶŝ��ƵŚţƺĩ�źţƿ�Ʋ�êë�ë�řźŝ�ŻƹŹƽ��ƹ�ƵŵŚƯëí�ë�řźŝƽ�źƳ���ƹƳǇƺƏƾ�źţƿƲ��èí�æå�řźŝ�ŻƹŹƽ��ƹ�ƵŵŚƯëç�î�řźŝ�ŻƹŹƽ�źƳ���ƵŹƹŵ�ƩƺƏƺưƳ���ƶºƴĩ��ƶºŝ
ţźţǀŸƜţ�Śŝ�Ŝƿ�ƹ�ƭřŵŚŝ�Ƶŵźĭ�Żř�ƶŹƹō�Ɩưū�ƍƺƬŴƯ�Ƶŵźĭƽ�ƹŶƴĩ�Żř�ƵŶƃƽ�Ŷƃ�ƵŶƷŚƄƯ�ƪƀƗ�ŹƺŞƳŻ��ŸƜţƿźţǇŚŝ�ƭřŵŚŝ�Ƶŵźĭ�Żř�ƶƿƫƺţ�űźƳ�ƲǀƪŨƯŶ��êå�çì�řŻř�ƶŝ�ƮŴţƽ��ŵźƟ�źƷ
ƵŵŚƯ��ƫŚůŹŵ��Ţƃřŵ�ƵřźưƷ�ƶŝ�řŹǀźŤưĩ�ƶĪƿƮŴţ�ŹřŶƤƯ�Ʋ�Źƿżƽ�ŸƜţ�ŚŝƿŚƯźų�Ƶŵźĭ�Żř�ƶ��íç�å�řŻř�ƶŝ�ƮŴţƽ�ƵŵŚƯ�ŵźƟ�źƷ�ŪƳŹŚƳ�ŹŚƸŝ����ìê�å�řŻř�ƶŝ�ƮŴţƽ�ƵŵŚƯ�źƷ����Ƶŵźºĭ�ƹ
�ŹƺŞƳŻ�êë�å�řŻř�ƶŝ�ƮŴţƽ�ƵŵŚƯ�źƷ��Ŷƃ�ƵŶƷŚƄƯ��ƜƫŚŝǀ�Śŝ�ƵŵŚƯ�ƲŸƜţƿ�ƁŹƹźě�ƵŵŚƯ�ŵřźƟř�ƶŝ�ŢŞƀƳ�ƱřŵźĮŝŚŤƟō�ƹ�šŹŷ��ƭřŵŚŝ�Ƶŵźĭ�Żř�ƶƿƹŹ�ƶŤƟŚƽ�ŚſƿƵŵźĭź�ŚƷƽ�ŚƯŻōƿ��ƵŶƃ�Ƃ

ŚƷŻƹŹ�ŵřŶƘţƽ�ŝǀźŤƄƽ�ŶƳŶƳŚƯ�ƵŶƳŻ��ŚŤƳ�ƢŞƏƿř�ŪƿŜſŚƴƯ�ƭřŵŚŝ�Ƶŵźĭ��ƂƷƹĦě�Ʋ�źţƿřŸƛ�Ʋƽ�řźŝ�ƪưĪƯƽ�Ư�ŚƸƴţ�ƶƳ�ƶĩ�ŵƺŝ�źĭŹŚĪƃ�ƶƴĩƾ�ƱŚƯŻ�Źŵ�Ʊō�Żř�Ʊřƺţ�ŚƷƾƿ�řŸƛ�ƶĩƽ�
ŞƏǀƘƾ�ưĩǀ�Ţſř�śŚƿƶƯŚƳźŝ�Źŵ�Ʊō�Żř�ƵŵŚƠŤſř�ƶĪƬŝ�ŵƺưƳ�ƵŵŚƠŤſř�ŵŹřŶƳ�ŵƺūƹ�Ś�ŚƷƽ�ř�ƵƺŞƳř�ƁŹƹźěƿƳ�źĭŹŚĪƃ�ƲǀŢſř�ŶƴƯŵƺſ�ż� 
 

Comparison of biological parameters of Typhlodromus bagdasarjani (Acari: Phytoseiidae) 
feeding on different pollens 
 
Riahi, E., Y. Fathipour, A. A. Talebi and M. Mehrabadi 
Department of Entomology, Faculty of Agriculture, Tarbiat Modares Univrsity, Tehran, Iran, Elham.riahi@modares.ac.ir 
 

Typhlodromus bagdasarjani Wainstein and Arutunjan is an advantageous indigenous biocontrol agent feeding on spider 
mites, eriophyoids, thrips and whiteflies. The effects of feeding on seven different pollens including almond, Prunus 
amygdalis Batsch, bitter orange, Citrus aurantium L., maize, Zea mays L., sunflower, Helianthus annuus L., castor bean 
pollen, Ricinus communis L., date palm, Phoenix dactylifera L. and pollens collected from bee hives on development, 
reproduction and survivorship of T. bagdasarjani were studied at 25 ±1 ºC, 16L: 8D hours photoperiod and 65 ±5 % RH. The 
highest total pre-adult mortality rate was found when predators fed on castor bean pollen (100 %), whereas the lowest was on 
almond pollen (16.25 %). The shortest (6.56 days for female and 6.68 days for male) and the longest (10.38 days for female 
and 9.62 days for male) developmental time were observed on almond and pollens collected from bee hives, respectively. 
Feeding on almond pollen gives rise to the highest rate of oviposition (27.59 eggs/ female), while the lowest was on date 
palm (0.82 eggs/ female), bitter orange (0.75 eggs/ female) and bee pollens (0.56 eggs/ female). Feeding on almond, maize 
and sunflower pollen resulted in surviving more days for adult female compared with other pollens tested. According to this 
research, almond pollen was the most suitable alternative food for this predator which not only can be used in periods when 
preys in the field are scarce or absent, but also its usage in mass rearing programs of this predator can be beneficial. 
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ųźŝƾ�ƹƿ�ºĭĦƾ��ŚºƷƽ�Żƿ�Ťºƀƾ���ŹƺºŞƳŻChouioia cunea Yang�ŻřŹŚěƿŗƺŤ�ºǀ�ºƘưŬţ�Ŷƾ��Ơºƃǀźŝř�Ƶźƿ�ƮºƄ���Śºě�ƝŚºŝǀƿżƽ��
Hyphantria cunea Druryřźƃ�Źŵ��ƿŚƯŻō�ƎƿƷŚĮƄƾ��

 
ŵƺƘƀƯŵźƟ�ƶƫŚƷŵźĭřźŰƇ�Ŷůř���ƹ�ƀů�ŚƋŹǀƴƾ��

ĭ�ƵƹźĭǀƵŚ�Īƃżěƾ��ŻŹƹŚƄĩ�ƭƺƬƗ�ƵŶĪƄƳřŵƽĭ�ƵŚĮƄƳřŵ��ǀŢƃŹ��Ʊǈ 
 

źŝř�ƶƳřƹźěƿƮƄ�Śě�ƝŚŝǀƿżƽ�ƿĭ�ƱŚŤſř�Źŵ�ƮƸƯ�ŢƟō�ĨǀŢſř�Ʊǈ��īźŝ�ƹ�ƶųŚƃ�Żř�ŚƷƹŹǇ�ŚƷƽ�ŝǀ�Żř�Ƃëåå�ĭǀŸƜţ�ƵŚƿƯ�ƶƾ�Ż�šŹŚƀų�ƶŝ�źŬƴƯ�ƹ�ŶƴƴĩƿŵŚƽ��ƱŚŤųŹŵ�ƶŝ
ƬĮƴūƾ�ƛŚŝ�ƹƾ�Ưƾ�ŵƺƃ��ųźŝ�ƶƘƫŚƐƯ�ŢƸūƾ�ƹ�ŻřƿĭĦƾ�ŚƷƽ�ŻƿŤƀƾ�řƿŚƷƹŹǇ�ŹƺŞƳŻ�Ʋƽ�Źƹō�Ɩưū�Ƶŵƺƫō�ƱŚŤųŹŵ�Żř�ŢƟōƽ�Ťſǈě�ƝƹźƓ�ƶŝ�ƹ�ŶƳŶƃǀĪƾ��ŵŚƘŝř�ƶŝí�æå�æê�
ŤƳŚſƾ�řźŝ�źŤƯƽ�Ơƃǀ�ƩŚƤŤƳř�ƱŶƃ�ƵźƿŶƴŤƟŚ���ŹƺŞƳŻ Chouioia cunea Yang  (Hym.: Eulophidae)�ŻřŹŚěƿŗƺŤǀƘưŬţ�Ŷƾ�Ơƃǀ��Ơºƃ�Żř�ƶºĩ�Ţſř�ƵźǀƵź��ŚºƷƽ���ƶºƳřƹźě
źŝřƿŚě�ƝŚŝ�ƮƄǀƿżƽ�Źƹō�Ɩưūƽ�Ŷƃ��ŚƯŻōƿƂ�ŚƯŵ�Źŵ�ŚƷƽ�sC�ætçé�ŢŝƺƏŹ���êtìå�ƵŹƹŵ�ƹ�ŹƺƳƽ�æé�æå�ŚƴƃƹŹ�ŢƗŚſƾƿ�ŹŚţ�ƶŝƿĪƾ�Ŷƃ�ƭŚŬƳř��řźŝƽ�Ƙţ�ǀºǀ��ƎºſƺŤƯ�Ʋ

ƮŴţ�Źƿżƽ�ŻřŹŚě�ŶƇŹŵ�ƹƿŤǀŻřŹŚě�ŹƺŞƳŻ�ƮƀƿŗƺŤǀ�ƵŵŚƯ�ƚƫŚŝ�ŶƿƹŹ�ƵŻƹŹ�Ĩƽ�Ơƃǀ�ƵźH. cunea�źŤě�ƝƹźƓ�ƪųřŵƽ��źƐƣ�æå�ŤƳŚſƾ�ƕŚƠţŹř��źŤƯ�æ�ŤƳŚſƾ�źŤƯ����Ŷºƃ�Ƶŵřŵ�Źřźºƣ��
�ƶƳřŻƹŹæê�Ơƃ�ŵŶƗǀřźƃŹŵ�ƵźƿŚƯŻō�ƎƿƷŚĮƄƾ�Ʈĩřźţ�Źŵ�ŚƷƽ�æ��ç��ƹé�ŻřŹŚě�ŹƺŞƳŻƿƺŤǀƿ�Śŝ�Ŷæê�řźŝ�ŹřźĪţƽ��šŶƯçé�Śě�Śţ�ŢƗŚſƿŤųř�Źŵ�ŹƺŞƳŻ�źưƗ�ƩƺƏ�ƱŚǀƱō�ŹŚ����Źřźºƣ�ŚºƷ
ŢƟźĭ��ŵŻŚŝ�ƶƳřŻƹŹ�ƝƹźƓƿƜţ�ƹ�ŶǀǀŶƃ�ŢŞŧ�šřź��ŻřŹŚěƿŗƺŤǀƶŝ�ŚƷŶ�Ơƃ�Żř�ũƹźų�Żř�ŶƘŝ�ƶƳŚĭřŶū�ŹƺƏǀƵźŶƳŶƃ�ƁŹŚưƃ�ŚƷ��ƯǀĮƳŚǀƀƴū�ŢŞƀƳ�Ʋƾ��źƳ�ƶŝ�ƵŵŚƯ���Ʈĩřźţ�ƶſ�źƷ�Źŵ
æè�åtíç�îê�ŵƺŝ��ƫƺţ�ũŚŤƳ�ŵřŶƘţ�ƎſƺŤƯǀř�Źŵ�ƵŶƃ�ŶƿŻřŹŚě�ŹƺŞƳŻ�Ʈĩřźţ�ƶſ�ƲƿƺŤǀƿţźţ�ƶŝ�Ŷǀ�Ʃƹř�ŻƹŹ�Źŵ�Ŝê�çëí��ìê�êéê��íìê�çìç��řŻř�ƶºŝ�ŹƺŞƳŻƽ����ƵŵŚºƯ�ŵźºƟ�źºƷ���
ëçê�íçí��æêë�çåì�řŻř�ƶŝ�ŹƺŞƳŻƽ�ƵŵŚƯ�ŵźƟ�źƷ��ƭƹŵ�ŻƹŹ�Źŵ��ìê�æç��ç�æè��ë�ë��ŹƺŞƳŻřŻř�ƶŝƽ�ƵŵŚƯ�ŵźƟ�źƷ���ìè�ëê��éè�æë�řŻř�ƶŝ�ŹƺŞƳŻƽ�ƵŵŚƯ�ŵźƟ�źƷ��ƭƺſ�ŻƹŹ�Źŵ���
ë�æ��ìê�ê��íìê�ç�řŻř�ƶŝ�ŹƺŞƳŻƽ�ƵŵŚƯ�ŵźƟ�źƷ���íë�ë��ìæê�æřŻř�ƶŝ�ŹƺŞƳŻƽ�ƵŵŚƯ�ŵźƟ�źƷ��ŵƺŝ��ŻřŹŚě�ŶƇŹŵƿŤǀƮƀ ��ţźţ�ƶºŝ�Ʈĩřźºţ�źƷ�Źŵ�ºǀ�Ʃƹř�ŻƹŹ�Źŵ�Ŝæç���ëë�çç���
èè�èè���ƭƹŵ�ŻƹŹ�Źŵ��é�é���ææ�è���êê�ææ���ƭƺſ�ŻƹŹ�Źŵ�ƹéé�å���íí�å���çç�ç��ŵƺŝ��ŚŤƳƿř�ŪƿƯ�ƱŚƄƳ�ƂƷƹĦě�Ʋƾ���ŹƺŞƳŻ�ƶĩ�ŶƷŵC. cunea�Ưƾ��żĭ�ŶºƳřƺţƿ��ƶºƴ

ŞſŚƴƯƾ�řźŝƽ�ŝ�ƩźŤƴĩǀĥƺƫƺƿźŝř�ƶƳřƹźě�ĨƿŚě�ƝŚŝ�ƮƄǀƿżƽ�ŶƯ�ƶƯŚƳźŝ�ŹŵƿźƿƠƬţ�ŢǀƤƾ�ŶƃŚŝ�ŢƟō����
���

Some biological characteristics of Chouioia cunea Yang a gregarious parasitoid of Hyphantria 
cunea Drury in laboratory conditions  
 
Fardmasoud, H., A. Sahragard and R. Hosseini 
Department of Plant Protection, Faculty of Agricultural Sciences, University of Guilan, Rasht, Iran 
 

The fall webworm, Hyphantria cunea (Drury) (Lepidoptera: Arctiidae) is a serious pest in Guilan province. The pest 
larvae feed on leaves and foliage of more than 600 plants. Since its invasion, it has caused high damages to forests and 
ornamental trees in north provinces, Iran. To study some biological characteristics of this parasitoid, larvae of fall webworm�
were collected from infested trees and transferred to transparent plastic cages (15×10×8 cm) for pupation� Morover, Chouioia 
cunea Yang (Hym.: Eulophidae) as a gregarious pupal parasitoid was collected from parasitized fall webworm pupae. The 
experiments were carried out at 24±1°C, 70±5% RH, and a photoperiod of 14:10 (L:D) h.To determine mean oviposition and 
percentage parasitism of this parasitoid wasp on  H. cunea,  one day-old female parasitoids with densities of 1, 2, 4 (each 
with 15 replications) were placed in a Petri-dish (diameter:10 cm, height:1 cm) provided with 15 pupae of the host for 24 
hours. Host pupae were renewed daily until the death of adults and parasitized ones were kept under the same conditions until 
progeny emergence. The mean sex ratio at three densities was 95.82±0.13 % female/male. The mean offspring produced in 
three densities were 268.5, 545.75 (272.875 per one female parasitoid), 828.625 (207.156 per one female parasitoid) wasps in 
the first day, 12.75, 13.2 (6.6 per one female parasitoid), 65.73 (16.43 per one female parasitoid) wasps in the second day, 
and 1.6, 5.75 (2.875 per one female parasitoid), 6.86 (1.715 per one female parasitoid) wasps in the third day of parasitoid 
life, respectively. The parasitism percentage in three densities were 12%, 22.66%, 33.33% in the first day, 4.4%,3.11%, and 
11.55% in the second day�and 0.44�, 0.88%, and 2.22% in the third day, respectively. It can be concluded that the C. cunea 
is a useful candidate for the biological control of H. cunea in the region.   
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Ƙưū�šŚƳŚſƺƳǀžĮƯ�Ţ�ŚƷƽ�Ưǀ�Ƶƺ(Dip.: Tephritidae)�ƙŚŝ�ŚƷƽ�ĥƺƫƺĩřƹźĭō�ƶƤƐƴƯ�Źŵ�ƶŞƳřƿĪƾ�ƸĩǀƱŚŤƀģƺƬŝ�Źŵ�ź 
��
ƬƯǀƹźƀų�ƶŰƽ��

ĭ�ƂŴŝ�ƢƤŰƯǀƵŚ�ĪƃżěƾƤŰţ�żĩźƯ��ǀƹ�šŚƤ�ŻŹƹŚƄĩ�ƁŻƺƯōƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ƱŚŤƀģƺƬŝ��
��

žĮƯ�ŚƷƽ�Ưǀ�ƱřƺƴƗ�ƶŝ�ƵƺƿŶƸţ�ĨƿŶū�Ŷƽ�řźŝƽ�ƙŚŝ�ŚƷƽ�ř�śƺƴū�Źŵ�ƶŞƳřƿƯ�ŹŚưƃ�ƶŝ�Ʊřźƾ�ōƿŶƴ��ř�źŧƺƯ�ƩźŤƴĩƿžĮƯ�Ʋ�Ƴ�ŚƷǀŞſŚƴƯ�ħŹŵ�ŶƴƯŻŚƾ��Ɯţ�ŶºƳƹŹ�Żř�ºǀǀ�šřź
ƘưūǀƱō�Ţ�Ư�ŚƷƾ�ŶƃŚŝ��ſŹźŝ�ŹƺƔƴƯ�ƶŝƾ�ƜţǀǀƘưū�šřźǀžĮƯ�Ţ�ŚƷƽ�ƯǀƙŚŝ�Źŵ�Ƶƺ�ŚƷƽ�ĥƺƫƺĩřƹźĭō�ƶƤƐƴƯ�ƶŞƳřƿĪƾ�ƸĩǀƶƬţ�Żř�ƱŚŤƀģƺƬŝ�Źŵ�ź�ŚƷƽ�ƹŚůƽ�ŤƯ�ºǀ��ƹ�ƩƺºƳĥƹř�ƪ
ŘţƹźěǀƷ�ƲǀƫƹŹŶǀţǇŚƯ�ƵŶƴƄĩ�ƵŵŚƯ�ƹ�źĪƃ��šřżǀƴĪţ�ƱƺǀŶƃ�ƵŵŚƠŤſř��ƩŚĪ���Ư�žºĮƯ�ƶƳƺĭ�Ūƴě�ºǀƵƺBactrocera zonata (Saunders) �Bactrocera dorsalis 

Hendel ��Dacus (Leptoxyda) persicus Hendel�Dacus (Didacus) ciliatus Loew �ƹCarpomya vesuviana Costa ��Ɩºưū�Źƹōƽ��ŶƳŶºƃ���Źŵ
ƩŚſ�ŚƷƽ�ÖÍ�ÎÐÕÕ�ſŹźŝ�Żřƾ�ƶƬţ�Ư�ƹ�ŚƷǀƵƺ�ŚƷƽ�Ɩưū�Ƶŵƺƫō�Źƹōƽ�Ƙưū�ƶĩ�Ŷƃ�ƆŴƄƯ�ƵŶƃǀžĮƯ�Ţ�ŚƷƽ�Ưǀ�ƶŞƳř�ƵƺB. zonata�Śſ�ŻřƿƶƳƺĭ�ź�ŝ�ŚƷǀŵƺŝ�źŤƄ��žĮƯ�ŚƷƽ�

ƯǀŶƴŤƃřŵ�Źƺƌů�ƩŚſ�ƩƺƏ�ƭŚưţ�Źŵ�Ƶƺ��ƘưūǀžĮƯ�Ţ�ŚƷƽ�ŵŹƹźƟ�Żř�ƵŶƃ�ŹŚĪƃƿ�Ʋ�ÓÓ�ÎÏ�žĮƯ��ƶƬţ��ƶŤƠƷ��řżƟř�ŵřŵźƯ�źųřƹř�Śţƿě�Ƃǀ��źƸºƃ�Źŵ�ƹ�ŵźºĩ�řŶƿŹƺ���źţǇŚºŝƿ�Ʋ
ƘưūǀžĮƯ�Ţ��ŶƳŶƃ�ŹŚĪƃ�ŚƷ��ÏÑÓ�žĮƯ�ƶƬţ�ƶŤƠƷ���ƄƷŚĩ�ŶƳƹŹ�Ʊō�Żř�žě�ƹƾ�Ƙưūǀ�ƵŚƯ�ƲưƸŝ�Śţ�Ţ�Ò�Î�žĮƯ�ƶƬţ�ƶŤƠƷ��Ŷƃ�ƵŶƷŚƄƯ��ƶŝ�Ư�źƔƳƾ�ƳřƹřźƟ�ŶſŹƾ�Ư�ºǀ�Ƶƺ
ĭǀƯ�ƱŚƷŚǀƗ�ƱŚŝżřżƟř�ƮƸƯ�ƪƯŚƿƘưū�ƂǀžĮƯ�Ţ�ŚƷƽ�ƯǀŶƃŚŝ�Ƶƺ���

 
Population dynamics of fruit fly (Dip.: Tephritidae) species associated with Mango in the Kahir 
agro- ecological zone of Baluchistan 
 
Khosravi, M. 

Plant Protection Research Department, Agricultural and Natural Resources Research Center of Baluchistan  
 

Fruit flies are a major threat to the mango orchards in southern of Iran. Effective control of these flies requires 
understanding the population dynamics of the present species. To determine the population dynamics of fruit fly species 
associated with mango in the Kahir Agro-ecological zone of Baluchistan, traps baited with a mixture of methyl eugenol and 
protein hydrolyzate, sugar and a killing agent (technical malathion) were used. Five species including Bactrocera zonata 
(Saunders), Bactrocera dorsalis Hendel, Dacus (Leptoxyda) persicus Hendel, Dacus (Didacus) ciliatus Loew and Carpomya 
vesuviana Costa were caught in the traps. B. zonata was the dominant species recorded in traps and infested fruits during 
2009-11. The fruit flies were present in the field throughout the year. The population of caught flies increased from April. 
(12.66 F/T/W) to August and their population was at the peak in September in mango orchards (246 F/T/W). The 
depopulation trend was observed in February (1.5 F/T/W). Availability of host fruits was essential factor affecting population 
increase of the pest. 
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ŝǀĥƺººƫƺƽ��ĨººƄĜƃKermes quercus (Linnaeus) (Hem.: Coccoidea: Kermesidae)�řźººƃ�ŹŵƿŞƏ�ƎǀººƘƾ�
ƪĮƴū�ŚƷƽ�ƵŚƄƳŚƯźĩ�ƝřźƏř�ƍƺƬŝ��

��
ŶůƿĮƳźƸƳ�Ŧƾ�ƬƘƴƀů�ƹƾ�Ŷůřƹƽ��

ĭ�ƵƹźĭǀƵŚ�Īƃżěƾ� ŻŹƹŚƄĩ�ƵŶĪƄƳřŵƽŵźě��ƿŻŹƹŚƄĩ�žƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾŻřŹ�ƵŚĮƄƳřŵ��ƽ���ƵŚƄƳŚƯźĩVnassah@yahoo.com��
 

�ĨƄĜƃKermes quercus�ƹŹƽ�ƶƳƺĭ��ƍƺƬŝ�ŚƷƽQuercus persica ��ƹQuercus infectoria�ĭŶƳŻƾ�Ưƾ�Ŷƴĩ� ƵŹƺě�ŚƷƽ��Ʋſƿ�ƝŚĪºƃ�Źŵ�Ĩ����ƍŚºƤƳ�ƹ�ŚºƷ
ưųŻƾ�ƹŹƽ�ƶųŚƃ�ƹ�ƶƣŚſ��ƶƴţ�ƶŤſƺě�Ư�Źřźƣ�ŚƷƾ�ĭǀŚŤſř�Ʊŵźŝ�ƹźƟ�Śŝ�ƹ�ŵźƿŢƬ�Ţſƺě�Źŵ�ŚƷ��Ưǀƃ�Żř�ƱŚŝżǀŶƜţ�Ʊō�ƵźƿƯ�ƶƾ�Ŷƴĩ��ŸƜţƿ�ƪƯŚĩ�ƵźƄů�ƹ�ƹŵ�Ʋſ�ƵŹƺě�ƶƬůźƯ�Źŵ�Ʊō�ƶ

Śƣ�šŹŚƀų�ľřźƷŚƓƸūƺţ�ƪŝƾ�řƿưƳ�ŵŚŬƾ�Ŷƴĩ��Ƙţǀǀĭŵƺƫō�Ʋƾ�źƏ�Żř�ƎƤƟƿƵŶƷŚƄƯ�Ƣ�ƵŹƺě�ƹŹ�ƪƯŚĩ�šřźƄů�ƹ�ŚƷƽ�ƯǀƯ�šŹƺƇ�ƱŚŝżƾ�ĭǀŵź��ƯǀĮƳŚǀƮŴţ�ŵřŶƘţ�Ʋ��ŚƷÎÍtÒÍÍ��
Ż�Źŵ�ŵŶƗƿŵŹřŵ�Źřźƣ�ƵŵŚƯ�ƵźƄů�ƱŶŝ�ź��ƯǀĮƳŚǀƮŴţ�ƵŹƹŵ�Ʋ�Źƿżƽ�ÒtÏÎ�Ţſř���ƯǀĮƳŚǀ��ƵŵŚƯ�šřźƄů�źưƗ�ƩƺƏ�ƲÒtÑÒ�Ţſř�ŻƹŹ��źưŴţƿżƽ�ŵŹƹźƟ�źųřƹřƿƯ�ƕƹźƃ�Ʋƾ�ŵƺƃ��

ƮŴţ�řƹř�ŚƷƿƳ�ƪǀŵŹř�ƭƹŵ�ƶưƿźƠţ�ŢƄƸŞƿƯ�Ųƾ�ŶƳƺƃ���Ʋſ�ƵŹƺě�ƵŹƹŵƿřƹř�Żř�ĨƿŵŹř�ƪƿŚě�Śţ�ŢƄƸŞƿƳ�ƱŚǀŵŹř�Ʃƹř�ƶưƿ�ƎſƺŤƯ�ŹƺƏ�ƶŝ�ƹ�ŢƄƸŞÐtÎÒ�Ţſř�Ţſř�ŻƹŹ����ƩƺºƏ
ĭŹƺě�ƵŹƹŵƾ�Ƴ�Żř�ƭƹŵ�Ʋſ�ƵŹƺěǀŵŹř�ƭƹŵ�ƶưƿŶƴƠſř�Śţ�ŢƄƸŞ �ƎſƺŤƯ�ŹƺƏ�ƶŝ�ƹÎÒtÐÍÍ�Ţſř�ŻƹŹ���ƶƳƺưƳ�ƹ�šřŶƷŚƄƯ�Źřŵźŝƽ�źƤŤƀƯ�ƱŚƯŻ�Żř�ŚƷ��Ʋſ�ƵŹƺě�ƱŶƃ�ºƿƹŹ�Ĩƽ�

ƯǀźƤŤƀƯ�Śţ�ƱŚŝż�ƵŹƺě�ƱŶƃ�ŚƷƽ��ƲſƿŶƘŝ�ƪƀƳ�Źŵ�Ĩƽ�ř�ƶĩ�ŵřŵ�ƱŚƄƳ�ƹ�Ţƃřŵ�ƶƯřŵřƿ�ƩŚſ�Źŵ�ĨƄĜƃ�ƲƿŵŹřŵ�ƪƀƳ�Ĩ��ƱŚŤƀƯŻ�ƳřŹŸĭƾ�Ţſř�ƹŵ�Ʋſ�ƵŹƺě�šŹƺƇ�ƶŝ�Ʊō��
ƤŰţ�ƩƺƏ�ŹŵǀŶƄƳ�ƵŶƷŚƄƯ�źƳ�ƵźƄů�Ƣ����

 
Biology of Kermes quercus (Linnaeus) (Hem.: Coccoidea: Kermesidae) under field conditions of 
oak forests in Kermanshah district 
 
Nehrangi, H. and H. A. Vahedi  

Department of Plant Protection, College of Agriculture and Natural Resources, Razi University, Kermanshah, 
hadisnehrangi@gmail.com 
 

The scale insect Kermes quercus (Linnaeus) lives on oak species, Q. persica and Q. infectoria. The first instar crawler 
settles on the bark crevices and wounded points of the trunk, stem and branches. It has apparently no considerable damage. 
Nearly 500�10 eggs are laid, beneath the scale.  Oviposition period is nearly 21±5 days. The longevity of adult female is 
about 45±5 days. The eggs hatch at mid April. The first larval stage (crawlers) lasted from 20th April to 5th May with an 
average of 15±3 days. The 2nd instar lasted from early May to second half of February, with an average of 300±15 days. 
Estimation by sampling and continuous observation from the date of the 1st instar settling to the date of settling of the first 
crawling larvae in the next generation shows that this coccid has one generation a year. K. quercus overwinters as 2nd-instar 
nymphs. Males were not observed.  
 
� � 
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ŻƿſŚƴƃ�Ţƀƾ��źĭŹŚĪºƃ�űźƳ�ƹƽ��ƶºƴĩGaeolaelaps aculeifer (Acari: Laelapidae) ��ŸƜţ�Śºŝ�ºƿ��ġŹŚºƣ�ƶºƄě�Żř�ƶ� �
Lycoriella auripila�řźƃ�ŹŵƿŚƯŻō�ƎƿƷŚĮƄƾ��

���
ƵżŗŚƟ�ſƹŚƏƾ�ŵƺūř�ƹ�ƀůǀƲ�ŵŶƯƽ 
ĭ�ƵƹźĭǀƵŚ�Īƃżěƾ�ƬƗƺŝ�ƵŚĮƄƳřŵƾ�ſǀƱřŶưƷ��Śƴ��faezetavoosi@gmail.com��madadiho@gmail.com��

��
�ƶƄě�ġŹŚƣLycoriella auripila Winnertz (Dip., Sciaridae)�ƿĪƾ�ĩřŹƺų�ġŹŚƣ�ƮƸƯ�šŚƟō�Żřƾ�Agaricus bisporus (Lange) Imbach�Ţſř�ƶĩ��

ƶŝ�ř�ƶƐſřƹƿŚě�Źŵ�ƩŚƳŚĩ�ŵŚŬƿĩřŹƺų�ġŹŚƣ�ƶƾ�ƜƫŚŝ�ƂƤƳ�ƹ�ŚƷƹŹǇ�Ǝſƺţǀŝ�ƪƯřƺƗ�ƩŚƤŤƳř�Źŵ�ƲǀƯ�ƩźŤƴĩ�ƭŶƗ�šŹƺƇ�Źŵ��źĭŹŚưƾ��ƶūƺţ�ƪŝŚƣ�ŵźĪƬưƗ�ƂƷŚĩ�ƶŝ�źŬƴƯ�ŶƳřƺţ
ŵŵźĭ���ƶƴĩźĭŹŚĪƃG. aculeifer ƵŵřƺƳŚų�Żř�Laelapidae�řŹřŵƽ�ŹŚƄŤƳř�ƳŚƸūƾ�ƶĩ�Ţſř�Żř�ŚěŶƴŝƿƱŚ�ġŹŚƣ��Ĩģƺĩ��ŚƷŶţŚưƳ�ƹ�ŚƷħŚų�ƪųřŵ�Źŵ�ŸƜţ�ºƿ�ºƯ�ƶƾ�ŚưƳ�ºƿŶ����ƶºŝ

ř�ƵƹǈƗƿƶƴĩ�Ʋ�ŶƯōŹŚĩ�źĭŹŚĪƃƽ�ƹŹǇ�ƹ�ƮŴţ�ƩźŤƴĩ�Źŵ�ƶƄě�ŚƷƽ�ġŹŚƣ�Źřƺų�ŸƜţƿƶ�Ưƾ�ŶƃŚŝ��ř�ŹŵƿƤŰţ�ƲǀŻ��ƢƿŢƀ�ſŚƴƃƾ�źĭŹŚĪƃ�űźƳ�ƹƽ�řƿĨƣŚţř�Źŵ�źĭŹŚĪƃ�Ʋ�ŶƃŹ�Źŵ�
ŚƯŵƽ�ÎtÏÐ�ƶūŹŵ�ƀƬſǀ�Žƺ�ŢŝƺƏŹ�Òt�ÓÍ�ŶƇŹŵ�ƹ�řźƃƿƎ�ÏÑ�ŢƗŚſ�ŹŚţƿƨƾ�ſŹźŝƾ�ŵźĭƿŶ�Ƶŵřŵ�Ǝſƺţ�ŚƷ�ƭźƳ��ŹřżƟřƹŵ�ƝźƈƯ�űźƳ�ƀƴūƾ�żŬţƿŶƳŶƃ�ƶ��ŚŤƳ�ŽŚſřźŝƿ�Ū

ƜƫŚŝ�ƹ�ƞưƳƺţƺŗŵ��ƞưƳƺţƹźě��ƹŹǇ��ƮŴţ�ƺưƳ�ƹ�ŶƃŹ�ƵŹƹŵ��ƵŶƯō�ŢſŶŝǀƲ� G. aculeifer�ŸƜţ�Śŝƿ�ƹŹǇ�Żř�ƶ�ƭƺſ�ƲſL. auripila� �ƶŝţźţǀŜ ÔÓ�è��ÐÒ�æ��ÕÓ�è��ÎÎ�é�
�ƹÓÏ�êç��ŻƹŹŝ�ƶŶƯō�Ţſŵ� ƴģ�ƮƷǀźĭŹŚĪƃ�űźƳ�Ʋƽ�ƹŹǇ�ƪůřźƯƽ��ƚƫŚŝ�ƹ�ƞưƳƺţƺŗŵ��ƞưƳƺţƹźě��åí�å���ìè�æ��æë�èƹîç�ìê�Ŷƃ�ŵŹƹōźŝ�ƶƄě�ƹŹǇ��źĭŹŚĪƃ�űźƳƽ��ƆƫŚų
řƿƳ�źĭŹŚĪƃ�Ʋǀ�żÓÍÑÓ�ÓÖ�ŶƯō�ŢſŶŝ�ƹŹǇ��Ƶŵřŵ�ƶƴĩ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŚƷ�ŚƷƽ��ƵŵŚƯG. aculeifer�ƀƳŚŤěǀŞſŚƴƯ�ƪƾ�řźŝƽ��ƱřƺƴƗ�ƶŝ�ƵŵŚƠŤſřƿŝ�ƪƯŚƗ�ĨǀƶƄě�ƩźŤƴĩ�ƺ�ŚƷƽ�
ſǀŹŚƿƫƺţ�Źŵ�ŶǀŶƳŹřŵ�ġŹŚƣ�šřŶ� 

 
Biology and predation rate of Gaeolaelaps aculeifer (Acari: Laelapidae) on fungus gnats, 
Lycoriella auripila under laboratory conditions 
 
Tavoosi Ajvad, F. and H. Madadi  
Bu-Ali Sina University, Hamedan, faezetavoosi@gmail.com, madadiho@gmail.com 
 

Lycoriella auripila Winnertz (Dip., Sciaridae) is one of the most frequently seen pests of cultivated mushrooms, Agaricus 
bisporus (Lange) Imbach. Uncontrolled populations of mushroom sciarid flies can result in substantial yield losses due to 
tunneling in the stalks and associated disease spread by adult flies� One of the common laelapid mites in soil habitats is 
Gaeolaelaps aculeifer Canestrini that, feeds on different small arthropods, fungi and nematodes. Furthermore, it is an 
efficient predator of eggs and larvae of Sciarid flies. In this study, biology and predation rate of G. aculeifer were studied at 
23±1 °C, 60 ± 5% R.H. and photoperiod of 0: 24 (L: D) h under laboratory conditions. The data were analyzed based on the 
two-sex consumption rate-MS Chart. Based on the results, the egg incubation period and mean developmental time of larva, 
protonymph, deutonymph and adult stages of G. aculeifer on 3rd instar larvae of sciarid were 3.76, 1.35, 3.86, 4.11 and 52.62 
day, respectively. Additionally, our results indicated that stage consumption rate of larva, protonymph, deutonymph and 
adults were 0.08, 1�73, 3�16and 75�92larvae, respectively. The net predation rate of G. aculeifer was 69.61 sciarid larvae. The 
results proved that at the older stage, especially female of G. aculeifer has a good potential to be used as an efficient 
biological control agent against the sciarid flies, in mushroom production� 
 
� � 

mailto:faezetavoosi@gmail.com,
mailto:madadiho@gmail.com


Ʋǀŝ�ƵźĮƴƧ�Ʋǀƫƹř��ƾƬƬưƫřƵźƄů��Ʊřźƿř�ƾſŚƴƃ�î�ì�ŹƺƿźƸƃ�ÎÐîé� �ÎÐÒ��

��

135 1st Iranian International Congress of Entomology, 29�31 August 2015 

 

ſŹźŝƾ�ŧŚţǀŢƳŚŤĪƟŹƺſ�ź�ŚƷƽ�ŻƿŤƀƾ�źŤĩŚŝƽ�Bacillus subtilis UTB1��ŢƳŚţƺƯ�ƹM419���ŝŚºţƺţźě�Żř�ƪƇŚůƾ���ŚºƯŚĭ
ƬƗǀ��šŚŞĩźƯ�ŹřƺŴĭźŝ�ƶƳřƹźě�ƶPapilio demoleus L. (Lep: Papilionidae)��
��
ƃǀƫƺƇř�řƺƾÎưů��ǀƂƴƯŹŚƄƟř�ƵŶÎ�ƹ�źƯƿŹƺěŚƐƗ�ƮÏ��
Î��ƶŤƀƷ�ƱƺƴƟ�ƹ�ƭƺƬƗ�ƵŚĮƄƷƹĦě�řƽŻŹƹŚƄĩ�ƵŶĪƄƷƹĦě��ƽ�ƶŤƀƷ�řƽř��ũźĩ��ƿƱřź��Ťƀě�ơƹŶƴƇƾ��ÐÎÑÕÒÑÖÕ��shosouli@nrcam.org�Ï��ƂƷƹĦě�ƱŚƯŻŚſ�ŚƷƽ�

ưƬƗƾ�ŤƘƴƇ�ƹƾ�řƿŻŹƹŚƄƧ�ƵŶƨƄƷƹĦě��Ʊřźƽř��ƱřźƸţ��ƿƱřź��Ťƀě�ơƹŶƴƇƾ��ÐÐÒÐÒÎÎÎ��
��

źŤĩŚŝƽ�Bacillus subtilis�ƫƺţ�ŚŝǀŢƳŚŤĪƟŹƺſ�Ŷ�ŚƷƽ�ŻƿŤƀƾ�ƫ�ƕƺƳ�ŻřǀŚƷŶŤĜěƺĜƽ�ƺƤƬůƽ��ŤĪƟŹƺſǀř��ƲƿŹƺŤƿƹ�Ʋ�ŚŬƴƟƿ�ºƀǀƲ���ºƯƾ���ĭƺºƬū�Źŵ�ŶºƳřƺţǀźƽ���ŶºƃŹ�Żř
ŝǀŚƷźĭŹŚưƽ�ĭǀƷŚƾ�Ƴ�ƹǀƯ�ƹ�īźƯ�żǀŵƺƃ�Ɩƣřƹ�źŧƺƯ�šŚƟō�ź��ř�ŹŵƿƤŰţ�ƲǀƫƺŝŚŤƯ�ƢǀŢ�ŚƷƽ�ƫƺţǀƹŚů�ƵŶƃ�Ŷƽ�ƫǀŚƷŶŤĜěƺĜƽ�ƺƤƬůƽ�źŤſřƿ�źŤĩŚºŝ�ƲƽBacillus subtilis 

UTB1�ŝŚţƺţźě�Żř�ƪƇŚů�ŢƳŚţƺƯ�ƹƾ��ŚƯŚĭ�ƶƘƃř�Śŝ�Ʊō�M419��Ŷƃ�ũřźŴŤſř��řźŝƽ�Ƹţǀƶ�ƫƺŝŚŤƯǀźŤĩŚŝ�ŢƿźŤſř��ŚƸƿ�ƲUTB1��ŢƳŚţƺƯ�ƹM419�ŰƯ�Źŵǀ�ŜſŚƴƯ�ŢƄĩ�Ǝ
řźŝƽ�ƫƺţǀƫ�ŶǀŤĜěƺĜǀŚƷŶƽ�ƛǀŹźƿƯƹŻƺŞƾ��ƭŚƳ�ƶŝMOLP��šŶƯ�ƶŝÔÏ�ŚƯŵ�Źŵ�ŢƗŚſƽ�ÐÔ�ƀƬſ�ƶūŹŵǀ�ƹ�Žƺrpm�ÎÒÍźŤƳŚſ�žĜſ��ŶƳŶƃ�Ƶŵřŵ�ŶƃŹƿƠǀŹƹŵ�Śŝ�ĥƺ×g ÎÍÍÍÍ�

�šŶƯ�ƶŝÎÒ�ƣŵǀƩƺƬŰƯ�ƹ�Ŷƃ�ƭŚŬƳř�ƶƤ�ƹŹƾƿ�ƹŹ�źŝƽ�ŚƷƹŹǇƽ�īźŝ�ŵźĭ�ƵŵŚƠŤſř�šŚŞĩźƯ�ŹřƺųƿƯ�Źŵ�ŚƸƳō�źŧř�ƹ�ŶǀƯ�ƹ�īźƯ�ƱřżǀŚƷƹŹǇ�źƽ��ŹřƺŴĭźŝ�ŢƟō�ƭŹŚƸģ�ƹ�ƭƺſ�Ʋſ
šŚŞĩźƯ��Papilio demoleus Linnaeus��ŚƯŻō�ŮƐſ�ŹŵƿƶƏƺƛ�ƁƹŹ�Śŝ�ƵŚĮƄ�ŻŚſŹƹƽ�īźŝ�ŚƷƽ���ŢºƔƬƛ�Źŵ�šŚºŞĩźƯ��ŚºƷƽ�ÐÓÍÍ��ÎÕÍÍ��ÖÍÍ���ÑÒÍ��ƹÍ���ŶƷŚºƃ��

ƯǀƬƾ�ƫ�źŝ�ƭźĭǀſŹźŝ�źŤƾ�Ŷƃ��Ưǀ�ƱřżLC50��ƹLC90 �řźŝƽ�Ʒŵƺţźě�Żř�ƪƇŚů�ŢƳŚţƺƯƾ��ŢƃŸĭ�Żř�žěÑ�ţ�ƩŚưƗř�Żř�ŻƹŹǀţźţ�ƶŝ�ŹŚưǀ�ŜÔÔ�ÎÏÒÒ��ƹÑÖ�ÐÒÕÍ�ƯǀƬƾ��ƭźĭ
ƫ�źŝǀřźŝ�ƹ�źŤƽ�źŤſřƿŹŵŚƯ�Ʋƽ�ţźţ�ƶŝǀ�ŜÎÏ�ÏÐÔÖ���ƹÎÖ�ÔÕÒÎ�ƯǀƬƾ�ƫ�źŝ�ƭźĭǀŶƃ�ƶŞſŚŰƯ�źŤ��LC50��ƹLC90�źŤĩŚŝƽ�ŝŚţƺţźě�ŢƳŚţƺƯƾ�ŚƤƯ�Źŵ�ƵŶƃƿ��źŤºſř�Śºŝ�ƶƀƿ�Ʋ
ŹŵŚƯƽ��ƂƷŚĩƿŢƟŚ��řƿŚƄƳ�ƂƷŚĩ�Ʋ�Ʊ�řżƟř�ƵŶƴƷŵƿĭŶƴƄĩ�šŹŶƣ�Ƃƾ�ƫƺŝŚŤƯǀŢ�ŚƷƽ�ƫƺţǀŶƽ�ƺŝ�ƹƿŢƳŚŤĪƟŹƺſ�ƵĦ�ŚƷƽ�ŻƿŤƀƾ�ƮƸƯ�ƶĩ�Ţſř�źţƿĩźţ�Ʋǀř�Źŵ�šŚŞƿ��źºŧř�ŵŚŬ

ĭŶƴƄĩƾ�ƫƺŝŚŤƯǀŢ�ŚƷƹŹǇ�Źŵ�ŚƷƽ�īźŝ�Ư�ƱřŹřƺųƾ�ŶƴƃŚŝ��ƴĤưƷǀƫƺţ�ƲǀŢƳŚŤĪƟŹƺſ�Ŷ�ŚƷƽ�ƫǀŤěƺĜǀŶƽ�źŤĩŚŝ�Źŵƽ�źŤſř�ƹ�ŢƳŚţƺƯƿ�Ʋ�ŹŵŚºƯƽ���ºſƹ�ƶºŝǀƫŚƘƟ�ƁƹŹ�ƹŵ�ƶƬ�ºǀ�Ţ
ƫƺưƷǀŤǀĪƾ ƹŹƽ�ŰƯǀƹŹ�ƂŴě�ƹ�ŹŚĭō�ŵǈŝ�Ǝƽ�Ŭƴſ�ƭŚų�ŢƠƳǀƯ�ƹ�Ŷƃ�ƵŶǀƫƺţ�Ʊřżǀř�ŶƿŢƳŚŤĪƟŹƺſ�Ʋ��ŢƳŚţƺƯ�Źŵ�ŚƷM419�řżƟřƿƴƘƯ�Ƃƾ�Źřŵƽ��P≤1��źŤſř�ƶŝ�ŢŞƀƳƿ�Ʋ
ŹŵŚƯƽ�ŵřŵ�ƱŚƄƳ���

 
Evaluation of biosurfactants effects of Bacillus subtilis UTB1 and mutant M419� induced by 
gamma irradiation against lime swallowtail, Papilio demoleus L. (Lep.: Papilionidae) 
 
Osouli, Sh.1, H. Afsharmanesh1 and M. Atapour2 

1.Nuclear Agriculture School, Nuclear Science & Technology Research Institute,�Karaj, Iran. PO Box 3148549, 
shosouli@nracam 2.Institute of Agriculture, Iranian Research Organization for Science and Technology (IROST), Tehran, 
Iran. PO Box 33535111  
� 

Bacillus subtilis inhibits growth of plant pathogen and causes mortality of plant pests by producing cyclic lipopeptide 
biosurfactans including surfactin, iturin and fengycin. In this study secondary metabolites produced by Bacillus subtilis 
UTB1 strain including cyclic lipopeptides and mutant of this bacterium induced by gamma irradiation (M419) was extracted�
�To prepare bacterial metabolites, strain UTB1and M419 were grown in a medium optimal for lipopeptides production 
(MOLP) at 37oC, 150 rpm for 72 h, then the supernatants were obtained by centrifugation at 10,000 × g , for 15 min and was 
used for lime swallowtail larva and their effects on mortality of 3rd and 4rth instars of Papilio demoleus Linnaeus were 
evaluated by leaves immersion method at 3600, 1800, 900, 450 and 0 mg/l concentrations in laboratory. LC50 and LC90 
values for mutant induced by gamma irradiation were 1255.77 mg/l and 3580.49 mg/l, and for parental strain were 2379.120 
mg/l and 7851.192 mg/l respectively. Both LC50 and LC90 values for mutant strain was decreased in comparison with 
parental strain. This decrease indicates that toxicity of produced metabolites especially biosurfactants was increased which is 
the most important metabolites involved in killing of leaf-feeding caterpillars. Therefore production of lipopeptide surfactants 
of mutant and parental strain were determined by two methods, hemolytic activity on blood agar medium and oil spreading 
technique, which the production values of surfactans of M419 mutant were increased significantly (P≤1) in comparison with 
parental strain. 
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ƶŬƴſřźƟ�ŵŹƹōźŝ�ŚƷƽ�ĭŶƳŻ�ƩƹŶūƾ��ƶƣŚºſ��Ƴ�ƹ�šŹŷ�Źřƺºųǀ��źƨºƄSesamia cretica Lederer ����Śºŝ�ĭŹŚºƨŝǀźƽ��ƁƹŹ
żŬţƿĭŶƳŻ�ƩƹŶū�ƶƾ�ƀƴū�ƹŵƾ 

 
ŶƇ�ƱŵǇƿƤƾæƀů��ǀ�źŞŬƳŹ�Ʋ�ƭŶƣřçř�śřźƸſ��ƿƳŚưƾæ��ƹƗŚŬƃ�ŵƺưŰƯƾæ��

æ��ſŚƴƃ�ƵźƄů�Ƶƹźĭƾ�ŻŹƹŚƄĩƽƯǈſř�ŵřŻō�ƵŚĮƄƳřŵ��ƾ�ƤŰţ�ƹ�ƭƺƬƗ�Ŷůřƹǀř��ƱřźƸţ�šŚƤƿ��ƱřźLadan_sedighi@yahoo.com�ç��ƤŰţ�ƶƀſŒƯǀĭ�šŚƤǀƵŚ��Īºƃżěƾ�
ƤŰţ�ƱŚƯŻŚſ��ŹƺƄĩǀ��šŚƤƹźţ�ƹ�ƁŻƺƯōƿŻŹƹŚƄƧ�Ūƽř��ƱřźƸţ��ƿƱřź��

���
ƶƣŚſ�ƭźĩ�Źŷ�Źřƺųš��Sesamia creticaƮƸƯ���źţƿƳ�ŢƟō�Ʋǀ�ƹ�ƱŚŤſŻƺų�ƱŚŤſř�Źŵ�źƨƄƿƨƾ�ƱŚŤſř�ŜƬƛř�Źŵ�šŹŷ�ƮƸƯ�šŚƟō�Żř�ŚƷƽ�ŝƺƴūƾ��Ţºſř�ŹƺƄƧ����ƲŤºƃřŵ
ƟŚƧ�šŚƗǈƏřƾ�ƹ�ŵŹƺƯ�ŹŵƿĭĦƾ�ŚƷƽ�ŻƿŤƀƾƶŬƴſřźƟ�ƅƺƈų�ƶŝ���ŚƷƽ�ĭŶƳŻ�ƩƹŶū�ƮƸƯƾ�ƹŹ�šŚƟōƽ�ƯǀƱŚŝż�ŚƷƽ�ŞƏǀƘƾ�Ʊō��ŹƹźºƋ�Żř�ŚƷƿƤƟƺƯ�šŚ�ºǀ�ƶºƯŚƳźŝ�Źŵ�Ţ��ŚºƷƽ�

ŶƯƿźƿƠƬţ�ŢǀƤƾ�Ư�ŹŚưƃ�ƶŝ�šŚƟōƾ�ŵƹŹ��ř�źŝƿźŤưƸƯ��źƋŚů�ƂƷƹĦě�Źŵ��ŽŚſř�ƲƿƶŬƴſřźƟ�Ʋ�ŚƷƽ�ĭŶƳŻ�ƩƹŶūƾ�ƶƣŚſ�ƭźĩ�Ưřżſ�Źřƺųǀ��ŚS. cretica��ƹŹƽ�ĭǀ�ƶŝ�šŹŷ�ƵŚ
ƮƸƯ�ƱřƺƴƗ�źţƿƯ�ƲǀŞƏ�ƱŚŝżǀƘƾ�ŚƯŵ�Źŵ�ŶƃŹ�ơŚţř�Źŵ�Ʊōƽ�ætçì�ƀƬſ�ƶūŹŵǀŞƀƳ�ŢŝƺƏŹ��Žƺƾ�æåtêå�ŹƺƳ�ƵŹƹŵ�ƹ�ŶƇŹŵƽ�æë�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹí�ŹŚţ�ŢƗŚſƿĪƾ��Śŝ
żŬţ�ƁƹŹƿĭŶƳŻ�ƩƹŶū�ƶƾ�ƀƴū�ƹŵƾ�ĭŹŚƨŝ�Śŝǀźƽ��ŹřżƟř�ƭźƳTwosex-MSChart ver. 2015 �ŶƳŶƃ�ŵŹƹōźŝ��ŚƐųƽ���ƶŬƴºſřźƟ�ŵŹřŶƳŚŤºſř��ŚºƷƽ���ĭŶºƳŻ�ƩƹŶºūƾ���Śºŝ

ĭŹŚƨŝǀźƽ��Śŝ�ęźŤſř�šƺŝ�ƁƹŹæåååå�ţ�ŹŚŝŶƃ�ŵŹƹōźŝ��šŚŞſŚŰƯ�Źřźƨ��ſŹźŝ�ŵŹƺƯ�ƲƀưƷ�ŵřźƟř�ŵřŶƘţƾ�řŶŤŝř�Źŵƽ�ŚƯŻōƿ�Ƃçåå��Żř�źŤưƧ�źưƗ�Śŝ�ŵźƟçé�ŶƳŵƺŝ�ŢƗŚſ���źŝ
ŚŤƳ�ŽŚſřƿŵŚƤƯ��ƵŶƯō�Ţſŵ�ƶŝ�Ūƿřźŝ�ƵŶƃ�ŵŹƹōźŝ�źƽ�ƫƺţ�ƆƫŚųŚƳ�űźƳǀ�ƪŨƯ�Ŷ�GRR�ƫƺţ�ƆƫŚų�űźƳ��ǀ�ƪŨƯ�Ŷ(R0)ţřŷ�űźƳ��ƾ�řżƟřƿƘưū�Ƃǀ�Ţ(rm)ƷŚƴŤƯ�űźƳ��ƾ�řżƟřƿƂ�

Ƙưūǀ�Ţ(ë)��ƱŚƯŻ�ƎſƺŤƯ�ƹƿ�ƪƀƳ�Ĩ(T)�ƶƣŚſ�ƭźƧ�Źřƺų�S. cretica��ţźţ�ƶŝǀ�Ŝêå�çî��têê�æçë���ƮŴţìå�ê��tìì�éç���ƮŴţååçé�å��tåëíì�å���ŻƹŹ�źŝååçë�å�
�tåìææ�æ��ƹ�ŻƹŹ�źŝçî�å�têí�êé�ŵƺŝ�ŻƹŹ��řźŝ�ƵŶƃ�ŵŹƹōźŝ�ŹřŶƤƯ�ŽŚſř�źŝƽ�ţřŷ�űźƳƾ�řżƟřƿƘưū�Ƃǀřźŝ�ƭŻǇ�ƱŚƯŻ�šŶƯ��Ŷƃ�ƆŴƄƯ�Ţƽ���Ƙưū�ƱŶºƃ�źºŝřźŝ�ƹŵ�ºǀ�Ţ
�DT��ƶƣŚſ��ŹřƺųS. cretica�ƹŹƽ�ĭǀ��šŹŷ�ƵŚåî�æå�Ţſř�ŻƹŹ����
��

Estimation of the life table parameters of maize and sugarcane stem borer, Sesamia cretica 
Lederer by using two sex life table analysis procedure  
 
Sedighi, L.1, H. Ranjbar Aghdam2, S. Imani1and M. Shojai1 

1.Department of Agricultural Entomology, Islamic Azad University, Science and Research Branch, Tehran, Iran, 
Ladan_sedighi@yahoo.com 2.Iranian Research Institute of Plant Protection, Agricultural Research Education and Extension 
Organization (AREEO), Tehran, Iran 
 

The maize stem borer, Sesamia cretica, is the most important pest insects on sugarcane in Khuzestan province, and one 
of the important pests on maize in the provinces located in southern parts of Iran. Adequate information regarding biological 
characters, especially life table parameters of the pests on natural hosts is necessary for successful implementation of IPM 
programs. In this research, the main life table parameters of S. cretica were estimated in laboratory conditions at temperature 
27±1ºC, RH = 50±10% and a photoperiod of 16:8 (L:D) hours on maize stems as one of the main natural hosts of the pest. 
Analysis of life table parameters was carried out using computer program Twosex-MSChart ver. 2015. SEs of the life table 
parameters were estimated by using the bootstrap technique according to 10000 bootstrap replicates. Experiment started with 
200 same-aged eggs (< 24h) as cohort. According to the obtained results, the estimated values for growth reproductive rate 
(GRR), net reproductive rate (R0), intrinsic rate of increase (rm), finite rate of increase (ë), and mean generation time (T) of S. 
cretica were 126.55 ± 29.50 eggs, 42.77 ± 5.70 eggs, 0.0687 ± 0.0024 d-1, 1.0711 ± 0.0026 d-1, and 54.58 ± 0.29 days, 
respectively. Based on the estimated value for the intrinsic rate of increase of S. cretica on maize, the values of doubling time 
(DT) was 10.09 days.             
 

��
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�ŲſŚěOoencyrtus telenomicida (Hym., Encyrtidae)�Ư�ƶŝǀƴū�ŶƃŹ�ƱřżǀƯ�Ʋǀ�ƱŚŝżEurygaster integriceps��
��

ŶưŰƯ�ƶƫřżƛƽÎŢƘƟŹ�ƱŚĪƃř��Îř�ŵřżƸƃ��ƿƳřźƾ�ŹƺěÏ�ƹ�ſǀƬƗ�Ŷƾ�ƺƠƇƽÎ��
Î��ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽ�ƯƹŹř�ƵŚĮƄƳřŵǀƯƹŹř��ƶǀř��ƶƿ��ƱřźÏ��ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽ�źŞţ�ƵŚĮƄƳřŵƿźŞţ��żƿř��żƿƱřź��
��

�ŹƺŞƳŻOoencyrtus telenomicida Vassiljev (Hym.: Encyrtidae)�ŻřŹŚěƿƺŤǀƿ�ƯƺºưƗ�ƮŴţ�Ŷƾ��ºƘưū�ƹƾ���ƭŶºƴĭ�Ʋºſ��Eurygaster integriceps 

Puton (Hem.: Scutellidae)��Ţſř��Ư�Ʋſ�źŧřǀŹƹōŵřŻ�źŝ�ƱŚŝżƽ�ƀƴū�ŢŞƀƳ�ƹƾ�ƶƳƺĭ�ŚƷƽ�Trissolcus spp. (Hym.: Scelionidae)�ƫƹ�Ţſř�ƵŶƃ�ƶŤųŚƴƃƾ�
ƹŹƽ�ƶƳƺĭ�ŚƷƽ�Ooencyrtus spp.�ſŹźŝƾ�Ţſř�ƵŶƄƳ��ř�ŹŵƿſŹźŝ�Ʋƾ�ƮŴţ�ŚƷƽ��ƭŶƴĭ�ƲſÎ��Ï��Ð��Ñ��ƹÒ�ƶŤſŵ�Źŵ��ƵŻƹŹ�ŚƷƽ�ÑÏ�ŵŶƗƽ�ƶŝ��šŶƯÏÑ�ƶŝ�ŢƗŚſ��ŹƺƏ

ŵřźƠƳřƽ�Ťųř�Źŵǀ�ŹŚÏÍ�ƵŵŚƯ�ŹƺŞƳŻ�ƽ��ŹƹŹŚŝ�ƹ�ƵŻƹŹ�ƹŵO. telenomicida�Ŷƃ�Ƶŵřŵ�Źřźƣ��ŚƯŻōƿŶƃŹ�ĨƣŚţř�Źŵ�Ƃƽ�ŚƯŵ�Śŝƽ�ÎtÏÒ��ŞºƀƳ�ŢŝƺƏŹ��ƶūŹŵƾ�ÒtÓÒ���ƵŹƹŵ�ƹ
ŚƴƃƹŹƾƿ�ÎÓ�ŚƴƃƹŹ�ŢƗŚſƾƿ�Ŷƃ�ƭŚŬƳř�ŻƹŹ�ƶƳŚŞƃ�Źŵ��ƯŚưţ�žĜſƾ�źƠţ�ƱŚƯŻ�Śţ�ŚƸưŴţƿ�ŶƃŹ�ĨƣŚţř�ƱŚưƷ�Źŵ�ŲŹřŶƸĮƳƽ�ŶƳŶƃ��ƮŴţ�ŵřŶƘţ�ŚƷƽ�ŻřŹŚěƿ�ƶŝ�ƪƇŚů�ũŚŤƳ�ƹ�ƶŤ
ĪƠţǀŶƳŶƃ�ƁŹŚưƃ�ƵŵŚƯ�ƹ�źƳ�Ĩ��ŻřŹŚě�ƮŴţ�ŵřŶƘţƿŝ�ƶŤǀ�ƲÒÎ�ÍtÖ�Ö��ŚţÒÐ�ÍtÐÒ�ÎÏ�ƜŤƯǀƮŴţ�Źŵ�Ʊō�ŵřŶƘţ�ƶĩ�ŵƺŝ�ź�ŚƷƽ�ŝ�ƵŻƹŹ�ŹŚƸģ�ƹ�ƶſǀ�ŵƺŝ�źŤƄ(F=3.25, df=4, 

95, P=0.0152)���ľŚƗƺưŬƯÐÍ�ÍtÓ�ÎÒ�ƫřƾ�ÔÐ�ÍtÒ�ÏÍ�ţ�Żř�ŹƺŞƳŻƮŴ�ŚƷƽ�ŻřŹŚěƿƱō�ŵřŶƘţ�ƶĩ�ŶƳŶƃ�ũŹŚų�ƵŶƃ�ƶŤ�ƮŴţ�Źŵ�ŚƷ�ŚƷƽ�ƲƀƯ���ƂƷŚºĩ�ƵŻƹŹ�ƶſ�Żř�źţƿ��ŢºƟŚ
(F=5.76, df=4, 95, P=0.0003)��ŻřŹŚěźěƺſ�űźƳƿŤǀƶŝ�ƶĩ�Ʈƀ�ŻřŹŚě�ƮŴţ�ŵřŶƘţ�źŝ�ƵŶƃ�ũŹŚų�ŹƺŞƳŻ�ŵřŶƘţ�šŹƺƇƿŝ�ƵŶƃ�ƶŤǀ�Ư�Ʋºſ�Śŝ��Ŷƃ�ƱŚǀ���ƂƷŚºĩ�ƱŚºŝżƿ��ŢºƟŚ

�F=20.07, df=4, 95, P<0.0001�Śů��Ʊō�Ʃƀƴū�ŢŞƀƳ�ƶĩƾ�řżƟř�žĪƗ�ŢƸū�Źŵƿ�Ƃƿ�ŢƟŚ�F=9.82, df=4, 95, P<0.0001���ĮŤƀŞưƷƾ�ŝǀƀƴū�ŢŞƀƳ�Ʋƾ�
ŻřŹŚěźěƺſ�űźƳ�ƹƿŤǀƴƘƯ�Ʈƀƾ��ŵƺŝ�Źřŵ�F=13.93, df=1, 3, P=0.0335, r=-0.907, b=-0.1492 �ř�ƶŝ�ƶĩ��ƿƴƘƯ�Ʋƾ�����ŻřŹŚěźěƺſ�ƂƷŚºĩ�Śºŝ�ƶºĩ�ŢºſřƿŤǀ��Źŵ�Ʈºƀ

ƮŴţ�ŚƷƽ�ƲƀƯ��ũŚŤƳ�ŵřŶƘţ��źţřżƟř�ƵŵŚƯƿƯ�Ƃƾ�ƿŶŝŚ��ŵ�šŹŚŞƗ�ƶŝƿŻřŹŚěźěƺſ�źĮƿŤǀřżƟř�ŜūƺƯ�ƮƀƿřŻźƳ�Ƃƾƿ�Ưƾ ŵƺƃ��ŻřŹŚěźěƺſ�ŶƴģźƷƿŤǀŝƺƬƐƯŚƳ�šřźŧř�Ʈƀƾ�řŹŚĩ�źŝƾƿ�řƿ�Ʋ
ř�ŚƯř��ŵŹřŵ�ŹƺŞƳŻƿƶŝ�šřźŧř�Ʋ�ǈƯ�ŜţřźƯƿƮ�ŚƷ�ƶƳƺĭ�Żř�źţƽ�Trissolcus spp.�Ţſř���

 
Response of Ooencyrtus telenomicida (Hym., Encyrtidae) to embryogenesis level of host, 
Eurygaster integriceps eggs 
 
Mohammadi, Gh.1, A. Rafat1, Sh. Iranipour2 and S. A. Safavi1 

1.Department of Plant Protection, Faculty of Agriculture, Urmia University, Urmia, Iran, 2.Department of Plant Protection, 
Faculty of Agriculture, University of Tabriz, Tabriz, Iran 
 

Ooencyrtus telenomicida Vassiljev (Hym.: Encyrtidae) is a gregarious generalist egg parasitoid that attack sunn pest, 
Eurygaster integriceps Puton (Hem.: Scutellidae), eggs. Effect of host age on fecundity and sex ratio of Trissolcus spp. 
(Hym.: Scelionidae) is known but similar studies on Ooencyrtus spp. are rare. In this study, sunn pest eggs incubated for 1, 2, 
3, 4 and 5 days were exposed individually to two-day old mated females for 24 h in 20 replicates each contained 42 host 
eggs. Experiment was conducted in a growth chamber (25±1ºC, 65±5% RH and 16: 8 L: D photoperiod). All host eggs then 
were incubated at the same conditions until emergence. Number of parasitized eggs and progenies (separately for females and 
males) were recorded. The former ranged between 9.9±0.51 to 12.35±0.53 eggs /female with higher number at 3-4 day old 
host eggs (F=3.25, df=4, 95, P=0.0152). A total of 15.6±0.30 to 20.5±0.73 wasps were emerged from the parasitized eggs 
which show a decline for hosts above 3 days of incubation (F=5.76, df=4, 95, P=0.0003). Superparasitism rate (defined as 
number of emerged wasp per number of parasitized host) declined by host age (F=20.07, df=4, 95, P<0.0001), while sex ratio 
increased in an opposite trend (F=9.82, df=4, 95, P<0.0001). The correlation between sex ratio and superparasitism rate was 
significant (F=13.93, df=1, 3, P=0.0335), that may suggest an increased female progeny when superparasitism declines 
following host senescence. In other words, superparasitism causes more male progeny. Although host senescence causes 
unfavorable effects on wasp performance, this effect was more moderate compared with that in Trissolcus spp. 
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ſŹźŝƾ�ŧŐţǀĥŹ�źƿƮ�ŚƷƽ�řŸƛƾƿ�ŞƏǀƘƾ�ƗƺƴƈƯ�ƹƾ�ƹŹƽ��Ơºƃ�ƶƬůźƯǀĭźƾ���ƶƣŚºſ�ƭźºĩ����šŹŷ�ŹřƺºųSesamia cretica 

LedererŚƤƯ�Źŵ��ƿƘưū�Śŝ�ƶƀǀƶƗŹżƯ�Ţ�řƽ��
 

ŶƇ�ƱŵǇƿƤƾæƀů��ǀƭŶƣř�źŞŬƳŹ�Ʋçř�śřźƸſ��ƿƳŚưƾæ�ƗŚŬƃ�ŵƺưŰƯ�ƹƾæ��
æ��ƵźƄů�Ƶƹźĭ�ſŚƴƃƾ�ŻŹƹŚƄĩƽƯǈſř�ŵřŻō�ƵŚĮƄƳřŵ��ƾ�ƤŰţ�ƹ�ƭƺƬƗ�Ŷůřƹǀř��ƱřźƸţ�šŚƤƿ��ƱřźLadan_sedighi@yahoo.com�ç��ƤŰţ�ƶƀſŒƯǀĭ�šŚƤǀƵŚ��Īºƃżěƾ�

ƤŰţ�ƱŚƯŻŚſ��ŹƺƄĩǀƹźţ�ƹ�ƁŻƺƯō��šŚƤƿŻŹƹŚƄƧ�Ūƽř��ƱřźƸţ��ƿƱřź� 

��
ƶƣŚſ�ƭźĩ�Źŷ�Źřƺųš�Sesamia cretica Lederer ��Ƴ�ƮƸƯ�šŚƟō�Żřǀř�Źŵ�šŹŷ�ƹ�źƨƄƿŢſř�Ʊřź��ŚŤſřŹ�Źŵƽ��ƁŹƹźěS. cretica�Ư�ƱřƺƴƗ�ƶŝǀ��ºƇŚƈŤųř�ƱŚºŝżƾ�

ƪĮƳř�ŹƺŞƳŻ��ƵŹřƹTelenomus busseolae (Gahan)�ŧŚţ�ŵƺŝ�ƭŻǇǀū�źǀƵź�ŚƷƽ�řŸƛƽ�ŞƏǀƘƾ�ƗƺƴƈƯ�ƹƾ�ƹŹƽ�Ơƃ�ƱŻƹǀƵź�ŚƷƽ��ŢƟō�ƵŵŚƯ�ƹ�źƳƿ���ƵŹƹŵ�ƩƺºƏ�ƹ�ƵŶºƃ�ŵŚ
Ơƃǀĭźƾ�ſŹźŝ�ŵŹƺƯ�Ʊōƾ�ĭ�Źřźƣǀŵź��ŧŚţ�źƋŚů�ƂƷƹĦě�Źŵǀū�źǀƵź�ŚƷƽ�řŸƛƽ�ŞƏǀƘƾ�Ƴ�ƶƣŚſ��šŹŷ�ƶƣŚſǀū�ƹ�źƨƄǀřŸƛ�Ƶźƽ�ƗƺƴƈƯƾ�ŚƤƯ�ŹŵƿƘưū�Śŝ�ƶƀǀ�ŢƖưū�Źƹōƽ��ƵŶƃ

Ƴ�ƕŹřżƯ�ŻřǀƹŹ�ƱŚŤſŻƺų�ƱŚŤſř�źƨƄƽ�Ơƃ�ƱŻƹǀƵźŚƷƽ��ƵŵŚƯ�ƹ�źƳS. cretica�ŻŹřƿŝŚƾ�Ŷƃ��ƴĤưƷǀƠƃ�ƵŹƹŵ�ƩƺƏ�Ʋǀĭźƾ��ŢƟōƿŸƜţ�Śŝ�ƵŶƃ�ŵŚƿƹŹ�ŚƷƹŹǇ�ƶƽ�ū�ºǀƵź��ŚºƷƽ�
řŸƛƾƿ�ſŹźŝ�ŵŹƺƯƾ�ŻŹřƿŝŚƾ�Ŷƃ��ƯŚưţƾ�ŚƯŻōƿƂ�ƟŵŚƈţ�ǈƯŚƧ�ŭźƏ�ŜƫŚƣ�Źŵ�ŚƷƾ�ŢƟźĭ�ƭŚŬƳř��ŚƤƯƿƯ�ƶƀǀĮƳŚǀţ�ƲǀƧƺţ�ƱƺƯŻō�Żř�ƵŵŚƠŤſř�Śŝ�ŚƷŹŚưƾ��ƩŚưŤůř�ŮƐſ�Źŵê��ŶƇŹŵ

Ŷƃ�ƭŚŬƳř��ŚŤƳ�ŽŚſř�źŝƿƠƃ�ƱŻƹ�Ŷƃ�ƆŴƄƯ�ƵŶƯō�ŢſŶŝ�ŪǀƵź�ŚƷƽ�ū�Żř�ƪƇŚů�ƵŵŚƯ�ƹ�źƳǀƵź�ŚƷƽ�řŸƛƾƿ�Ƙưū�ŚŝǀƶƗŹżƯ�Ţ�řƽ�ŹŚƯō�źƔƳ�Żřƽ��ƩŚưŤůř�ŮƐſ�Źŵæ���ŶºƇŹŵ
řŹřŵƽ�ƴƘƯ�ƝǈŤųřƾ�ŶƳŵƺŝ�Źřŵ��Ơƃ�ŵŹƺƯ�ŹŵǀƵź�ŚƷƽ�ŝ�źƳǀźŤƄƿ�ƱŻƹ�Ʋţ�ŹŵǀŚƷŹŚưƽ�ūǀřŸƛ�Ƶźƽ�ƗƺƴƈƯƾƳ�ƶƣŚſ��ǀ�Ư�Śºŝ�šŹŷ�ƶƣŚſƹ�źƨƄ�ºǀĮƳŚǀƲ��ŚºƷƽ�æêí�å��æéí�å��ƹ
æêé�å�źŤưƧ�ƹ�ƭźĭƿƘưū�Źŵ�ƱŻƹ�ƲǀƶƗŹżƯ�Ţ�řƽ�Ư�ŚŝǀĮƳŚǀ�Ʋæéæ�å�ŵƺŝ�ƭźĭ��Ơƃ�ŵŹƺƯ�ŹŵǀƵź�ŚƷƽ�Ƴ�ƵŵŚƯǀƠƃ�żǀƵź�ŚƷƽ�ū�Żř�ƪƇŚůǀƵź�ŚƷƽ�řŸƛƾƿ��ƗƺƴºƈƯƾ���ƶºŝ�šŹŷ�ƹ
ţźţǀƯ�Śŝ�ŜǀĮƳŚǀ�Ʋççæ�å��ƹççë�å�ĭŝ�Śŝ�ƭźǀźŤƄƿƠƃ�ƹ�Ʃƹř�Ƶƹźĭ�Źŵ�ŹřŶƤƯ�ƲǀŚƷ�Ƶźƽ�ū�Żř�ƪƇŚůǀřŸƛ�Ƶźƽ�ƳǀƘưū�ƹ�źƨƄǀ�ƶºƗŹżƯ�Ţ�řƽ����ºƴƘƯ�ƝǈŤºųř�ƱƹŶºŝƾ���Śºŝ�Źřŵ
ƯǀĮƳŚǀƲ�ŚƷƽ�æíç�å��ƹæíè�å�ŶƳŵƺŝ�ƭƹŵ�Ƶƹźĭ�Źŵ�ƭźĭ��Ơƃ�ƵŹƹŵ�ƩƺƏ�źƔƳ�Żřǀĭźƾ�Ƴǀŝ�żǀū�ƲǀƵź�ŚƷƽ�řŸƛƾƿ�ŞƏǀƘƾ��ƗƺƴºƈƯ�ƹƾ����ƩŚºưŤůř�ŮƐºſ�Źŵæ����ƝǈŤºųř�ŶºƇŹŵ

ƴƘƯƾ��ŹřŵŢƃřŵ�ŵƺūƹ��Ơƃ�ƵŹƹŵ�ƩƺƏǀĭźƾ�ƠƃǀƵź�ŚƷƽ�ƹŹ�źƳƽ�ūǀřŸƛ�Ƶźƽ�ƗƺƴƈƯƾƳ�ƶƣŚſ�ƹ�šŹŷ�ƶƣŚſ��ǀ�ţźţ�ƶºŝ�źƨƄ�ºǀ�Ŝîè�ææ��èæ�æå��ƹìí�æå���ƵŹƹŵ�ƩƺºƏ�ƹ�ŻƹŹ
Ơƃǀĭźƾ�ƠƃǀƵź�ŚƷƽ�ţźţ�ƶŝ�ƵŵŚƯǀ�Ŝîë�ææ��æí�æå��ƹçé�æå�ŵƺŝ�ŻƹŹ��Ơƃ�ƵŹƹŵ�ƩƺƏǀĭźƾ�ƹŹ�žƴū�ƹŵ�źƷƽ�Ƴ�ƹ�šŹŷ�ƶƣŚſǀŹŚƯō�źƔƳ�Żř�źƨƄƽ��ŚŝƿŶƨƿƴƘƯ�ƝǈŤųř�źĮƾ�

ŶƴŤƃřŶƳ�Źřŵ����
 

Study on the effect of natural and artificial diets on pupal stage of corn stem borer, Sesamia 
cretica Lederer in comparison with wild population 
 
Sedighi, L.1, H. Ranjbar Aghdam2, S. Imani1 and M. Shojai1 

1.Department of Agricultural Entomology, Islamic Azad University, Science and Research Branch, Tehran, Iran, 
Ladan_sedighi@yahoo.com 2.Iranian Research Institute of Plant Protection, Agricultural Research Education and Extension 
Organization (AREEO), Tehran, Iran 
 

The maize stem borer, Sesama cretica, is one of the most important pests of sugarcane and maize in Iran. In order to mass 
rearing of S. cretica as specific host for egg parasitoid wasp, Telenomus busseolae (Gahan), study on the effect of different 
natural and artificial diets on its pupal weight and pupal period was necessary. In this research, the effect of two natural diets, 
maize and sugarcane stems, and an artificial diet on pupal weight of S. cretica�was evaluated in comparison with a wild 
population collected from sugarcane fields of Khuzestan province. Moreover, pupal period of the mentioned pest on studied 
natural and artificial diets was evaluated. All of the experiments were carried out according to completely randomized design. 
Mean comparison were done by using Tukey test (5%). Results showed that male and female pupal weight were significantly 
different among all treatments (P<0.01). Regarding male pupal weight, the highest values were 0.158, 0.148, and 0.154g in 
artificial diet, sugarcane stems and maize stems, respectively. Moreover, the least pupal weight was 0.141g in wild 
population. The highest values of female pupal weight were 0.221 and 0.226g on artificial diet and maize stems, respectively. 
On the other hand, the least values of female pupal weight were 0.182 and 0.183g in sugarcane stems and wild population, 
respectively. Pupal period was significantly different among all treatments (P<0.01). The male pupal period were 11.93, 
10.31, and 10.78 days on artificial diet, maize stems and sugarcane stems, respectively. The female pupal period were 11.96, 
10.18, and 10.24 days on the same diets, respectively. Pupal periods of the both sexes were not significantly different on 
maize stems and sugarcane stem diets.  
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ſŹźŝƾ�ųŚŞƫƹ�źŧřǀƹ�źŝ�ŚƿĭĦƾ�ŚƷƽ�ĥƺƫƺƟŹƺƯƿ�ĨTrichogramma brassicae (Hym.: Trichorammatidae)���
��

ſŹŚƟ�ƶưƏŚƟƾŗƺĪƷŚƃ�ĨƬƯ�ƶƳŚưŧ��ƾůŹ��źŤƀĭŵřŵ�ƭřźƸƃ��ǀƸƬƫřŶŞƗ�Ʈƾ�ŭŚŞƈƯ�ƹ�ŹŷƺƳ�ŜſŚƯŚūƽ��
ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾſŶƴƸƯ�ƹ�ƭƺƬƗ�ƵŶĪƄƳřŵ��ƾ�ŻŹƹŚƄĩƽŵźě��ƿŻŹƹŚƄĩ�žƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ũźĩ��ƱřźƸţ�ƵŚĮƄƳřŵ��farsifatemeh@ut.ac.ir 

��
ųŚŞƫƹǀŚ��Wolbachia (Rickettsiaceae)��źŤĩŚŝƽ�ŚƷƾƿ�ŚƠƫō�ƵŵŹ�Żř��źŤĩŚŝƺŘţƹźěƿƜţ�ŶƳŹŵŚƣ�ƶĩ�ŶƴŤƀƷ�Śǀǀţřźƾ�ſ�Źŵǀƫƺţ�ƮŤƀǀŶ�ƬŨƯƾ�Ưǀř�ŵƺų�ƱŚŝżƿ�ŚưƳ�ŵŚºŬƿ�Ŷºƴ��
Ư�ŹŚƔŤƳřƾ�ųŚŞƫƹ�ŵƹŹǀƜţ�ŶƳřƺŤŝ��Śǀǀţřźƾ�ƳǀƹŹ�żƽ�ĥƺƫƺƟŹƺƯƽ�Ưǀř�ƱŚŝżƿŚưƳ�ŵŚŬƿŶ��ř�Źŵƿ�Ʋ��źŤĩŚºŝ�źºŧř�ƶƘƫŚƐƯƽ�ųŚŞƫƹ�ºǀ�ƹ�źºŝ�Śƿ�ºĭĦƾ��ŚºƷƽ��ĥƺºƫƺƟŹƺƯƿĪƾ��ŻřŹŚě�ŹƺºŞƳŻƿƺŤ�ºǀƿ�Ŷ

Trichogramma brassicae (Hym.: Trichogrammatidae)�ŹƺƯŵ�ŻŹřƿŝŚƾ�ŢƟźĭ�Źřźƣ���ƕƺưŬƯ�ŹŵÐÏ��ƚƫŚŝ�ƵŵŚƯ�ŹƺŞƳŻT. brassicae���ųŚŞƫƹ�ƶºŝ�Ƶŵƺºƫō�ºǀ�ƹ�Ś
ƛǀ�Ƶŵƺƫōź�ŤƳō�ƵŹƹŵ�ƶſ�ŵźŝŹŚĩ�ŽŚſř�źŝƾ�ŝǀţƺǀ�ƪƀƳ�Źŵ��ĨƁŹƹźě�ƭŹŚƸģ�ƿĭ�Ƶƹźĭ�Źŵ�ƶŤƟŚǀƵŚ�Īƃżěƾ�ŶƳŶƃ�śŚŴŤƳř�ƱřźƸţ�ƵŚĮƄƳřŵ��ĭƺƬū�ŹƺƔƴƯ�ƶŝǀźƽ��ƪĪƄƯ�ƶƳƺĭ�źƷ�Żř

ƺƬū�ƩŚŝ�ŚƸƴţ��ƱŹŚƤţ�ƭŶƗ�Śŝ�ƎŞţźƯƽ�ƵŵŚƯ�ŢſřŹ�Ţưſ�ŻŚſřŶū�ŚƷƽ�ǈſř�ƹƿƸţ�ŚƷŶǀŶƳŶƃ�ƶ��ƹŚƈţƿŵ�źƿŬǀƫŚŤƾ�ƩŚŝ�Żř�Ż�ŚƷƿƯ�źǀ�ºŝŹƹŵ�Żř�ƵŵŚƠŤſř�Śŝ�ęƺĪſƹźĪǀ�ƲSony, 

Dinolite 2�ƶŝ��ŶƯō�Ţſŵ��ƹ�Żř�ŢƠƇ�ƵŵƿĭĦƾ��ŰƯ��ƩŚŝ�ƩƺƏ�ƪƯŚƃ�ƩŚŝǀŝ�ƶƬƇŚƟ��ƩŚŞĭŹ�ƩƺƏ��ƩŚŝ�ƉźƗ��ƩŚŝ�ƎǀŚƸŤƳř�Ʋƽ�ƫƹř�Śţ�ƩŚŞĭŹǀŹ�ƲƿƺƬū�ƶŞƫ�ĨƄƾƿ��ŢŞƀƳ��ƩŚŝ
ŰƯ�ŢŞƀƳ��ƩŚŝ�ƉźƗ�ƶŝ�ƩƺƏǀŰƯ�ŢŞƀƳ��ƩŚŞĭŹ�ƩƺƏ�ƶŝ�ƩŚŝ�ƩƺƏ�ŢŞƀƳ��ƩŚŝ�ƩƺƏ�ƶŝ�Ǝǀŝ�ƶƬƇŚƟ�ƶŝ�ƩŚŝ�ƉźƗ�ŢŞƀƳ��ƩŚŝ�ƉźƗ�ƶŝ�ƎǀŚƸŤƳř�Ʋƽ���ºƫƹř�Śºţ�ƩŚŞĭŹǀ�Ʋ

ŹƿƺƬū�ƶŞƫ�ĨƄƾƿ�Ŷƃ�śŚŴŤƳř�ƞƬŤŴƯ�ħŹŚƯŶƴƫ�ŢƄƷ�ƹ�ƩŚŝ��ħŹŚƯŶƴƫ�ŝ�ŚƷǀƏŚƤƳ�Źŵ�ŚƷŹřźĪţ�ƭŚưţ�Ʋƾ�ƵŻřŶƳř�ŹƺƔƴƯ�ƶŝ�ƶĩ�ĭǀźƽ�ƶŝ�Ư�ŹŚĩƾ�ŶƳŵƺŝ�īƺƫƺưƷ��ŢƟŹ��ƜŤƯǀŚƷźƽ�
źŤƯƺƟŹƺƯƿƶŝ�Ĩ�ſƹǀƭźƳ�ƶƬ��ŹřżƟřDigimizer 4. 1. 1. 0�ƤƯ�Śŝǀ�ŽŚpixel�Ŷƃ�ƶŞſŚŰƯ��ħŹŚƯŶƴƫ��Śŝ�ŚƷ�ƭźºƳ���ŹřżºƟřtpsDig2 v2.16 (Rohlf, 2010)��ºưĩƾ���ƹ�Ŷºƃ

Ƶŵřŵ�ŚƷƽ�ƭźƳ�Źŵ�ƪƇŚů��ŹřżƟřtpsutil v 1.52�ŶƳŶƃ�ŜţźƯ��ħŹŚƯŶƴƫ�ƪƇřƺƟ�šŚƘŝźƯ�ƕƺưŬƯ�Ƴ�ŚƷǀſƹ�ƶŝ�żǀƭźƳ�ƶƬ��ŹřżƟřtpsRelw v1.49 (Rohlf, 2010)���ƶŞºſŚŰƯ
ŵźĭƿŶ��ƫŚƳōǀŚƷżƽ�ŹŚƯōƽ�ƶŝ�ſƹǀƭźƳ�ƶƬ��ŹřżƟřSPSS V. 19�ŢƟźĭ�ƭŚŬƳř��ŤƳǀŚƤƯ�ƶŬƿƯ�ƶƀǀĮƳŚǀ�ƱƺƯŻō�ƹ�ƲT�ƛ�ƪƤŤƀƯǀŤƠū�źƾ�ƴƘƯ�ƝǈŤųř�ŵřŵ�ƱŚƄƳƾ�Źřŵƽ�ŝǀ�ƕƺưŬƯ�Ʋ

ħŹŚƯŶƴƫ�ƪƇřƺƟ�šŚƘŝźƯ��ŚƷ�Centroid size��ŝǀ�ƲƘưū�ƹŵǀŢ�ŵŹřŶƳ�ŵƺūƹ��ŚŤƳƿƫŚƳō�ŪǀżŬţ�żƿŹřƹ�ƶƿƜŤƯ�Ŷƴģ�žƳŚǀƵź�ŝ�ŵřŵ�ƱŚƄƳǀ�ƲƘưū�ƹŵǀųŚŞƫƹ�ƶŝ�Ƶŵƺƫō�ŢǀƘưū�ƹ�Śǀ�Ţ
ƛǀ�ƵŵƺƫōźźŤƯƺƟŹƺƯ�ƝǈŤųřƿĪƾ�ŵŹřŵ�ŵƺūƹ�ƩŚŝ�Źŵ��ƶƳƺĭ�ƶŝ�řƽ�ŰƯ�šŚƠƇ�ƶĩǀŰƯ�ŢŞƀƳ�ƹ�ƩŚŞĭŹ�ƩƺƏ��ƩŚŝ�Ǝǀ�ƱƺƯŻō�ŽŚſř�źŝ�ƩŚŝ�ƉźƗ�ƶŝ�ƎT��ƛ�ƪƤŤºƀƯǀ�ºŤƠūźƾ��

ƘưūŹŵǀųŚŞƫƹ�ƶŝ�Ƶŵƺƫō�ŹƺŞƳŻ�ŢǀƴƘƯ�ŹƺƏ�ƶŝ�Śƾ�Źřŵƽ�ŚƤƯ�ŹŵƿƘưū�Śŝ�ƶƀǀƛ�ŹƺŞƳŻ�ŢǀīŹżŝ�Ƶŵƺƫōź�Ţſř�źţ��ƯǀĮƳŚǀŚſ�ƲƿƘưū�Źŵ�šŚƠƇ�źǀųŚŞƫƹ�ƶŝ�Ƶŵƺƫō�Ţǀ�ŚīŹżŝ�Ƙưū�Żř�źţǀ�Ţ
ƛǀƫƹ�ŶƯō�Ţſŵ�ƶŝ�Ƶŵƺƫōźƾ�ƴƘƯ�ƝǈŤųřƾ�Źřŵƽ�ŶƄƳ�ƪƇŚů��ŚŤƳƿƯ�ƪƇŚů�Ūƾ�Ɯţ�ŶƷŚƃ�ŶƳřƺţǀǀƇƺƈų�Źŵ�šřźǀĥƺƫƺƟźƯ�šŚƿ��ƩŚºŝ�ĨT. brassicae����ĭŵƺºƫō�źºŧř�źºŝƾ���ƶºŝ

żưƷƿųŚŞƫƹ�Ţƀǀě�Źŵ�Ʊō�ƶŝ�ƶūƺţ�ƶĩ�ŶƃŚŝ�ŚǀƂ�ŝǀƴƾ�ƹŶţ�ƹƿƶƯŚƳźŝ�Ʋ�ŚƷƽ�ƫƺţǀō�ƵƺŞƳř�Ŷƿŵƺŝ�ŶƷřƺų�źŧƺƯ�ƵŶƴ���
 
Effect of Wolbachia influence on Morphological characteristics of Trichogramma brassicae 
(Hym.: Trichogrammatidae)  
 
Farsi, F., S. Malek Shahkouyi, Sh. Dadgostar, R. Abdollahi Mesbah and J. Nozari  

Department of Plant Protection, Faculty of Agriculture and Natural Resources, University of Tehran, Karaj, 
farsifatemeh@ut.ac.ir  
 

Wolbachia (Riketsiaceae) are á- proteobacteria living as endosymbionts that can induce changes in reproductive system 
of their host. It is expected wolbachia alter morphological traits of their host. In the present study, effect of Wolbachia on 
morphological characteristics of Trichogramma brassicae (Hym.: Trichogrammatidae) has been studied. A total of 32 adult 
female of T. brassicae infected with wolbachia and uninfected in firth generation that rearing in Plant Protection of Tehran 
University county selected. To avoid any problem associated with asymmetry only the right wing detached and slides were 
prepared. Digital images of wings were taken under a microscope using a Sony, Dinolite 2 camera. Ten traits of wing 
characteristics include wing length, perimeter, width, vein length, distance between end of vein and the first wing front edge 
hairs, ratio of wing length to width, ratio of perimeter to wing length, ratio of wing length to vein length, ratio of perimeter to 
wing width, ratio of wing width to distance between end of vein and the first wing front edge hairs and eight landmarks were 
selected. Landmarks among replications, used to measure the points, were homologous. Morphometric variables were 
evaluated using software Digimizer 4. 1. 1. 0 in pixel scale. Landmarks deduced using software tpsDig2 v2.16 (Rohlf, 2010) 
and data were arranged in software tpsutil v 1.52. The sum of squared distances of landmarks were calculated using software 
tpsRelw v1.49 (Rohlf, 2010). Statistical analysis was performed using software SPSS V. 19. The comparison of non-paired T 
test results showed no significant differences among the sum of squared distance landmarks (Centroid size) between the two 
populations. The results of multivariate analysis ANOVA showed wing morphometric differences between the two 
populations: infected with wolbachia and uninfected population. So that, due to independent non-paired T test, the wing 
characteristics such as perimeter, vein length and ratio of perimeter to wing width in infected population with wolbachia was 
significantly larger than uninfected one. The average of other traits in infected population with wolbachia was larger than the 
others but there was no significant differences between them. These results can be achieved from variations in wing 
morphological characteristics of T. brassicae infected with symbioses' wolbachia, so that attention to it will be effective in 
forecasting and preparing mass rearing programs.  
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ŧŚţǀƵŵƺţ�ƹ�ŚƌƟ�ź��ƵŶƳŻ��ĭǀƵŚ�ĭǀƵŚ�Źřƺų�ŻřŹŚěƿŗƺŤǀ��Ŷºƴģ�źºŝ�Ŷƿ�Ż�ŹƺŤĩŚºƟ�Ʋƿ�Ťºƀƾ���ŹƺºŞƳŻCotesia vestalis��řźºƃ�Źŵƿ�Ǝ
ƵƺŞƳř�ƁŹƹźě 

��
ŚƋŹ�ƱřźƸƯƾƿæźĩ�ŵřƺū��ƿƮ�ƳŚƸƠƇř�ƵŵřŻƾç ƄƳŚƸū�ƹǀƯźĩŚƃ�źƾè��

æ���ƵƹźĭƵźƄů�ſŚƴƃƾŻŹƹŚƄƧ�ƵŶƨƄƳřŵ��ƽŝźţ�ƵŚĮƄƳřŵ��ǀ��ƱřźƸţ�ŽŹŶƯ�Ţmehran.rezaei@modares.ac.ir�ç�ƤŰţ�ƂŴŝǀĭ�šŚƤǀƵŚ�Īƃżěƾ�ƤŰţ�żºĩźƯ��ǀ��šŚºƤ
ŻŹƹŚƄĩƽ�ƖŝŚƴƯ�ƹ�ŞƏǀƘƾ���ƱŚƸƠƇř�ƱŚŤſřjkarimzadeh@iripp.ir�è�ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽ��ƱŚŤſźƫ�ƵŚĮƄƳřŵ��shakarami.j@lu.ac.ir��

��
ŝǀ��ƮƬĩ�ŶPlutella xylostella (Lepidoptera:Plutellidae)Ƭĩ�ƹ�śźŴƯ�šŚƟō�Żř��ǀŶƽ�ƬģǀŚĜǀƿƯ�ƱŚƸū�ƍŚƤƳ�źŨĩř�Źŵ�ƱŚƾ�ŶƃŚŝ���ŹƺŞƳŻCotesia vestalis 

(Hymenoptera:Braconidae)�ŻřŹŚěƿƺŤǀƿŶ��Ƭųřŵƾ�ŵřźƠƳř�ƹƽ�ŚƷƹŹǇƽ�ŝǀŶ��ƹ�ƮƬĩƿĪƾ�żĭ�Żřƿƶƴ�ŚƷƽ�řźŝ�ŜſŚƴƯƽ�ŝ�ƩźŤƴĩǀĥƺƫƺƿř�Ĩƿ�ƲƯ�ŢƟōƾ�ŶƃŚŝ���Ƶŵƺţ�ƹ�ŚƌƟ�źŧř
ƵŶƳŻ��ĭǀƵŚ�ĭǀƵŚ�Źřƺų�ŻřŹŚěƿŗƺŤǀƹŹ�źŝ�Ŷƽ�ŻřŹŚě�ŶƇŹŵƿŤǀƹŹǇ�ƵŹƹŵ�ƩƺƏ��ŚƤŝ�űźƳ��Ʈƀƽ�Ơƃ�ƹǀĭźƾ�ƀƴū�ŢŞƀƳ�ƹƾ�ƫƺţ�ƵŵŚƯ�ũŚŤƳǀƯ�Źŵ�ƵŶƃ�Ŷǀţ�ƶſ�ƱŚǀŭźƃ�ƶŝ�ŹŚư��æ���ƵŻřŶƳř

�žƠƣcméå�cméå�cméåĭ�ƹŵ��ǀƯ�ƵŚǀ�ƱŚŝż�ê�ë�ƶŤƠƷ�řƽ�ƮƬĩ�ģǀƴƾ���ƹéå�Ư�ƹŹǇǀ�ƱŚŝż�çå�ƹŹǇ�ƭƹŵ�Ʋſ�ƹŹǇƽ�ŝǀřŻř�ƶŝ�ƮƬĩŶƽ�ĭ�źƷǀƵŚ���ƹê�ŻřŹŚě�ŹƺŞƳŻƿŗƺŤǀ�Ŷ��ŹƺŞƳŻ
ŢººƠū�ƵŵŚººƯ�ĭººǀźƽ�Ƶŵźººĩ��è�ƵŻƹŹ���ç���žººƠƣ�ƵŻřŶººƳřcmêå�cmêê�cmìåĭ�Ƃººƃ��ººǀƯ�ƵŚǀ��ƱŚººŝżæçå�Ư�ƹŹǇǀ�ƹ�ƱŚººŝżæê�ŻřŹŚě�ŹƺººŞƳŻƿŗƺŤººǀ�ƹ�Ŷè���žººƠƣ�ƵŻřŶººƳř

cmêê�cmìå�cmæååĭ�ƵŵŻřƹŵ��ǀƯ�ƵŚǀ��ƱŚŝżçéå��ƹŹǇƯǀ�ƹ�ƱŚŝżèå�ŻřŹŚě�ŹƺŞƳŻƿŗƺŤǀ��ºſŹźŝ�ŵŹƺºƯ�Ŷƾ���ŢºƟźĭ�Źřźºƣ���ŚºƯŻōƿ�řźºƃ�Źŵ�ƂƿŰƯ�Ǝǀ�ºƐƾ���ŵŹřŶƳŚŤºſř�çtçê�
ƶūŹŵ�ƀƬſǀŞƀƳ�ŢŝƺƏŹ��Žƺƾ�êtìå��ƵŹƹŵ��ŶƇŹŵ�ŹƺƳƽ�æë��ŢƗŚſ��ŚƴƃƹŹƾƿ��ƹí��ŢƗŚſ��ŹŚţƿĪƾ���ƩƺƬŰƯ�Śŝ�ŹƺŞƳŻ�ƚƫŚŝ�šřźƄů�ƹéå��ŸƜţ�ƪƀƗ�śō�ŶƇŹŵƿŶƳŶƃ�ƶ����Żř�ŶƘŝ
çé�ŚƷŹƺŞƳŻ�ŢƗŚſƽ�ŚěŻřŹƿŗƺŤǀžƠƣ�Żř�Ŷ�ŶƳŶƃ�ƝŸů�ŚƷ��ƫŚƳō�Żř�žěǀƵŵřŵ�ż�ŻřŹŚě�ŶƇŹŵ��ŚƷƿŤǀƹŹǇ�ƵŹƹŵ�ƩƺƏ�ƹ�ŚƤŝ�űźƳ��Ʈƀƽ�ŚƷŹƺŞƳŻƽ�C. vestalis�ƫƺţǀ�źƷ�Źŵ�ƵŶƃ�Ŷƿ�Ĩ
ţ�ŻřǀƴƘƯ�šƹŚƠţ�ŚƷŹŚưƾ�Źřŵƽ�ŵřŶƳ�ƱŚƄƳ�řŹ��ƫŚů�ŹŵǀƠƃ�ƵŹƹŵ�ƩƺƏ�ƶĪǀĭźƾ�ƀƴū�ŢŞƀƳ�ƹƾ�ŚƷŹƺŞƳŻƽ�C. vestalis�ƴƘƯ�šƹŚƠţ�Żřƾ�Źřŵƽ�ŵƺŝ�ŹřŵŹƺųźŝ��Ơƃ�ƵŹƹŵ�ƩƺƏǀĭźƾ�
ţ�Źŵǀ�Ʃƹř�ŹŚư�åé�åt�ìì�è�ŻƹŹ��řŹřŵƽ�ƴƘƯ�ƝǈŤųřƾ�Źřŵƽ�ţ�Śŝǀ�ƭƹŵ�ŹŚư�åé�åt�îë�è�ŻƹŹ���ƭƺſ�ƹ�åë�åt�é�ŻƹŹ��ŵƺŝ��ƀƴū�ŢŞƀƳƾ�ţ�Źŵ�ƵŵŚƯ�ũŚŤƳǀ�ƭƹŵ�ŹŚư�åí�åt�éê�

ŶƇŹŵ���ƭƺſ�ƹ�åç�åt�éê�ŶƇŹŵ��řŹřŵƽ�ƴƘƯ�ƝǈŤųřƾ�ţ�Śŝ�Źřŵǀ�Ʃƹř�ŹŚư�æç�åt�çë�ŵŶƇŹ��ŵƺŝ��ƶŬŤƳ�ŽŚſř�źŝ�ĭǀźƽ�Ƭĩƾ�řźƃ�ƶŝ�ƶūƺţ�Śŝ�ƹƿƯ�ƁŹƹźě�šŚƳŚĪƯř�ƹ�Ǝƾ��Ʊřƺţ
�źƷƿţ�Żř�ĨǀŚƷŹŚưƽ�řźŝ�řŹ�ƭƺſ�ƹ�ƭƹŵƽ�ƵƺŞƳř�ŻŚſƽ�ţō�šŚƘƫŚƐƯ�ƹƾ�ƹŹ�źŝƽ�řƿŝ�ƩźŤƴĩ�ƪƯŚƗ�Ʋǀĥƺƫƺƿŵřŵ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�Ĩ����

 
The effects of space and plant-herbivore-parasitoid biomass on several biological factors of 
Cotesia vestalis in mass rearing conditions 
 
Rezaei, M.1, J. Karimzadeh2 and J. Shakarami3  
1.Department of Entomology, College of Agriculture, Tarbiat Modares University, Tehran, Iran, 
mehran.rezaei@modares.ac.ir 2.Department of Plant Protection, Isfahan Research Center for Agriculture and Natural 
Resources, jkesfahani@gmail.com 3.Department of Entomology, College of Agriculture, Khorramabad University, Lorestan, 
Iran, shakarami.j@lu.ac.ir 
 

The diamondback moth, Plutella xylostella (L.) (Lepidoptera,�Plutellidae), is the most important pest of crucifers in 
different parts of the word. Cotesia vestalis (Hymenoptera: Braconidae) is one of most appropriate choice for biological 
control of this pest. In this experiment, the effect of space and plant-herbivore-parasitoid biomass was investigated on 
percentage parasitism, survival rate, immature stages developmental period and sex ratio of C. vestais. The experiment 
included three treatments as follow: 1-cage size of 40×40×40cm, two plants (5-6 week-old Chinese cabbage), 40 host larvae 
(20 2nd instar larvae per plant) and 5 parasitoid wasps (3-d-old, mated females), 2-cage size 70×55×50cm, six plants, 120 host 
larvae and 15 parasitoid wasps and 3-cage size 100×70×55cm, twelve plants, 240 host larvae and 30 parasitoid wasps. 
Experiment was conducted at standard constant environmental conditions (25±2ºC; 70±5% RH; L:D 16:8 h) and adult wasps 
were fed with 40% honey water. Parasitoid wasps were removed from cages after 24h. Results demonstrated that there was 
no significance different between treatments based on the percentage parasitism, survival rate and larval developmental 
period. While, developmental period of pupae and sex ratio of progenies in treatments showed significance differences. First 
treatment has significantly lower developmental period of pupae (3.77 ±0.04 days) in comparison with second (3.96 ±0.04 
days) and third treatment (4 ±0.06 days). Also, sex ratio based on the female in second (45 ±0.08 %) and third (45 ±0.02 %) 
treatments have significantly upper than first treatment (26 ±0.12 %). According to the results and condition of rearing every 
one of the second and third treatments could be used for mass rearing and further studies of C. vestalis.  
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ŚƤƯƿƵŹŚƯō�ƶƀ�ŚƷƽ�ĭŶƳŻ�ƩƹŶūƾ���źĭŹŚƨºƃ�ƶƴƧNeoseiulus californicus (McGregor)��ŸƜţ�Śºŝ�ºƿŻř�ƶ ���ƲţŹŚºţ�ƶºƴƧ
ƹŵ�ƶƨƫ�řƽ�źţ�ƹƿŝźƛ�žĜƾ�ƪĭ 
��
źƯƿƮ�ŗŚƋŹƾ��

ƂŴŝ�ƤŰţǀšŚƤ�ŹƺƳŚū�ſŚƴƃƾ�ŻŹƹŚƄĩƽ��ƶƀſƺƯ�ƤŰţǀšŚƤ�ĭǀƵŚ�Īƃżěƾ�ŹƺƄĩ� ƤŰţ�ƱŚƯŻŚſǀƹźţ�ƹ�ƁŻƺƯō��šŚƤƿŻŹƹŚƄƧ�Ūƽ���ƱřźƸţ�řƿ�Ʊřź� marezaie@ut.ac.ir��
��

�ƶƴƧźĭŹŚĪƃ�(Acari: Phytoseiidae)�Neoseiulus californicus (McGregor) �ƿĪƾ�Żř�ŚƷźĭŹŚĪƃƽ�źŧƺƯ�Źŵ�ƩźŤƴĩ�šŚƟō�ƮƸƯ�ƶƳŚŴƬĭ�ŚƷ���ƶºƴĩ��ŚºƷƽ�
ƲţŹŚţ��Ư�śƺƀŰƯƾ�ŵƺƃ��ř�ŹŵƿŧŚţ�ƂƷƹĦě�ƲǀŸƜţ�źƿƶƨƫ�ƹŵ�ƲţŹŚţ�ƶƴƧ�ƮŴţ�Śŝ�ƶ�řƽ� Tetranychus urticae Koch �Ʋſ�ƹŹǇ�ƹƿźţ�Ʀƿŝźƛ�žĜƾ�ƪĭ��(Pergande)�

Frankliniella occidentallis��ƹŹƽ�ƹƿĭĦƾ�ŚƷƽ�ŻƿŤƀƾ�ſŹźŝ�ŵŹƺƯ�źĭŹŚƨƃ�ƶƴƧƾ�Ţſř�ƶŤƟźĭ�Źřźƣ��ŵ�ŻřƿĨƀ�ŚƷƽ�ĭźŝƾ�šƺţ�ĮƳźƟƾ�ƹŹƽ��ĨƄţ�Źŵ�śƺƏźƯ�ŪƴƠſř
źŤěƽ�ŵƿƂ �ŹŵřźƃƿƎ�ŚƯŻōƿƷŚĮƄƾ��ÎtÏÔ�ƶūŹŵ�ƀƬſǀ�Žƺ�ÒtÔÍ�ŶƇŹŵ�ŢŝƺƏŹ�ŞƀƳƾ�ƹ�ƵŹƹŵ�ŹƺƳƽ�ÎÓ�ŢƗŚſ�ŚƴƃƹŹƾƿ�ƹ�Õ�ŢƗŚſ�ŹŚţƿĪƾ��Ŷƃ�ƵŵŚƠŤſř��Ƶŵřŵ�ŚƷ��źºŝ�

ŽŚſř�ŹƺŘţƽ�ƩƹŶū�ĭŶƳŻƾ�ƴſƾ�ƶƬůźƯ�ŶƃŹƽ��ƹŵ�ƀƴūƾ�żŬţƿƶ�ŶƳŶƃ��ŸƜţ�Śŝ�ƙƺƬŝ�Żř�ƪŞƣ�ƪůřźƯ�ƩƺƏƿźţ�Żř�ƶƿ�žĜ�åé�åtîì�ê�ŻƹŹ��ƳǇƺƏƾ�ƳŚƯŻ�Żř�źţƾ��Żř�ƶĩ�Ţſř
�ƲţŹŚţ�ƶƴĩ�åè�åtçè�é�ŻƹŹ��ŸƜţƿƯ�ƶƾ�Ŷƴĩ���ƪƯŚĩ�ŵřźƟř�źưƗ�ƩƺƏ�ƵŵŚƯ�ƹ�źƳ����ƹŹ�źĭŹŚĪºƃ�ƶºƴĩƽ��źºţƿ�žĜ��ţźţ�ƶºŝ�ºǀ�Ŝçè�åtèí�ææ��ƹèë�åtéí�æë�ŻƹŹ�����ŹƺºƏ�ƶºŝ

ƴƘƯƾ�Źřŵƽ�ŝǀƹŹ�ƪƯŚĩ�ŵřźƟř�źưƗ�ƩƺƏ�Żř�źŤƄƽ��ƲţŹŚţ�ƶƴĩ�ţźţ�ƶŝǀ��Ŝéç�åtíå�ì��ƹçí�åtæé��æç�ŻƹŹ��Ţſř��ţřŷ�űźƳƾ�řżƟřƿƘưū�ƂǀŸƜţ�šŹƺƇ�Źŵ�źĭŹŚĪƃ�ƶƴĩ�Ţƿ�ƶ
�ƲţŹŚţ�ƶƴĩ�Żř�åèå�åtæêå�å��ŻƹŹæ���ƴƘƯ�ŹƺƏ�ƶŝƾ�Źřŵƽ�ŝǀƳŚƯŻ�Żř�źŤƄƾ�źţ�ƹŹǇ�Żř�źĭŹŚĪƃ�ƶƴĩ�ƶĩ�Ţſřƿ�žĜ�åçæ�åtåëé���ŻƹŹæ����ŸƜţƿŶƃŚŝ�Ƶŵźĩ�ƶ���źĭŹŚĪƃ�ƶƴĩN. 

californicus�ŚƷźĭŹŚĪƃ�Żřƽ�ƹŵ�ƲţŹŚţ�ƶƴĩ�ƩźŤƴĩ�Źŵ�źŧƺƯ�ƶĪƫ�řƽ�źţ�ƹŹǇ�ŵƺūƹ�šŹƺƇ�Źŵ�ƹ�Ţſřƿŝźƛ�žĜƾ�ŵƹŶů�Śţ�ƮƷ�ƪĭƽ�ŸƜţ�Ʊō�ŻřƿƯ�ƶƾ���ƭŚºưţř�ƶŝ�ŹŵŚƣ�ƹ�Ŷƴĩ
Ż�ƪůřźƯƿŤƀƾ�Ţſř��ř�Żř�ƵŵŚƠŤſřƿŝ�ƪƯŚƗ�ƲǀĥƺƫƺƿƶƳŚŴƬĭ�Źŵ�Ĩ�ŚƷƽ�šƺţ�ĮƳźƟƾ��ŢƟō�ƹŵ�źƷ�ƶĩ�ƶĪƫ�ƹŵ�ƲţŹŚţ�ƶƴĩ�řƽ�źţ�ƹƿŝźƛ�žĜƾ�ƪĭ��Ư�šŹŚƀųƾ���ŶƴƳŻŢſř�źŧƺƯ���

��
Comparison of life table parameters of the predatory mite, Neoseiulus californicus (McGregor) 
fed on two-spotted spider mite and western flower thrips 
 
Rezaie, M. 
Zoology Research Department, Iranian Reasearch Institute of Plant Protection, Agricultural  Research, Education 
organization, Tehran, Iran, marezaie@ut.ac.ir 
 

Neoseiulus californicus (McGregor) (Acari: Phytoseiidae) is effective predator in greenhouses which feeds on plant 
injurious mite. In this study, the effect of feeding on egg of two-spotted spider mite (Tetranychus urticae Koch)�and first 
instar larvae of western flower thrips (Frankliniella occidentallis (Pergande))�on biological parameter of predatory mite were 
studied in the laboratory conditions (27±1ºC, 70±5% RH and 16L: 8D photoperiod). Data were analyzed based on the age-
stage, two-sex life table theory.The result indicated that mean preimginal developmental time on thrips (5.97�0.04 days) was 
longer than its on spider mite (4.23�0.03 days). The longevity of predatory mite adults (male & female) on thrips 
(11.38�0.23, 16.48�0.36 days �respectively) was higher than the longevity of predatory mites on the�spider mite (7.80�0.42, 
12.14�0.28 days respectively).The intrinsic rate of predatory mite on spider mite (0.150�0.020 d -1) was higher than its on 
thrips larvae (0.064�0.210 d-1).The predatory mite, N.californicus is one of effective predator to control of two-spotter spider 
mite. The predatory mite also fed on the western flower thrips larvae and could complet developmental stages and use of this 
biological agent in strawberry greenhouse that damage two pest  (two spotted spider mite and western flower thrips) is useful.  
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ŧŚţǀŸƜţ�źƿƵŵźĭ�Śŝ�ƶ�ŚƷƽ�ĭǀƷŚƾ���ƹ�źºŝ�ƞºƬŤŴƯƿ�ºĭĦƾ��ŚºƷƽ�Żƿ�Ťºƀƾ���ƶºƴĩNeoseiulus barkeri (Hughes) (Acari: 

Phytoseiidae)��
��
źƯƿŗŚƋŹ�ƮƾÎĜſ�ƹǀźƨƀƗ�ƵŶƿƶÏ��
Î��ƂººŴŝ�ƤŰţǀšŚººƤ�ŹƺƳŚººū�ººſŚƴƃƾ�ŻŹƹŚººƄĩƽ��ƶººƀſƺƯ�ƤŰţǀšŚººƤ�ĭººǀƵŚ�Īººƃżěƾ�ŹƺººƄĩ� ƤŰţ�ƱŚƯŻŚººſǀƹźººţ�ƹ�ƁŻƺººƯō��šŚººƤƿŻŹƹŚººƄƧ�Ūƽ���ƱřźººƸţ�řººƿ�Ʊřź� 

marezaie@ut.ac.irÏ��ĭ�ƵƹźĭǀƵŚ�Īƃżěƾŵźě��ƿŻŹƹŚƄĩ�žƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ř��ũźĩ��ƱřźƸţ�ƵŚĮƄƳřŵƿ�Ʊřź Sepidehaskarieh@ut.ac.ir ��
��

�ƶƴĩNeoseiulus barkeri (Hughes)�ƮƸƯ�Żř�źţƿŚƷźĭŹŚĪƃ�Ʋƽ�ƵŵřƺƳŚųPhytoseiidae �ř��Ţſřƿų�ƕŹřżƯ�Żř�źĭŹŚĪƃ�ƶƴĩ�Ʋǀƹŵ�ƲţŹŚţ�ƶƴĩ�ƶŝ�Ƶŵƺƫō�ŹŚ�ƶĪƫ�řƽ��Żř
ƭźų�ƱŚŤſźƸƃ�Źƹō�Ɩưū�ƱŚŤſźƫ�ƱŚŤſř��ŵŚŝōƽ�Ŷƃ��ř�ŹŵƿŧŚţ�ƂƷƹĦě�ƲǀĥŹ�źƿƮ�ŚƷƽ�řŸƛƾƿ��Ƶŵźºĭ�ƪƯŚƃ�ƞƬŤŴƯ��ŚºƷƽ�ĭǀ������Ƶŵźºĭ�ƹ�ƹŵźºĭ��ƱřŵźĮŝŚºŤƟō��ŚºƯźų��šŹŷ�ƱŚºƷŚ

Ɩưū�Źƹōƽ��ƹŵ�ƲţŹŚºţ�ƶƴĩ�ƮŴţ�ƹ�ƪƀƗ�ŹƺŞƳŻ�Ǝſƺţ�ƵŶƃ��ƶºĪƫ�řƽ�� Koch�Tetranychus urticae���řźºƃ�ŹŵƿŚƯŻō�Ǝƿ�ƷŚĮºƄƾ���ŚºƯŵƽ�ÎtÏÔ���ºƀƬſ�ƶºūŹŵǀ�ƵŹƹŵ��Žƺ
ŚƴƃƹŹƾƿD ÕL:ÎÓ �ŢŝƺƏŹ�ƹÒtÔÍ��ŶƇŹŵ��ŚƤƯ�ŵŹƺƯƿŢƟźĭ�Źřźƣ�ƶƀ��ŵ�ŻřƿĨƀ�ŚƷƽ�ĭźŝƾ�ĭ�Żřǀšƺţ�ƵŚ�ĮƳźƟƾ�ƹŹƽ�źŤě�Źŵ�śƺƏźƯ�ŪƴƠſřƽ�ŵƿ�Ŷºƃ�ƵŵŚƠŤſř�Ƃ���ŚºŤƳƿ�Ū
ŚƯŻōƿƂ�Ư�ƱŚƄƳ�ŚƷƾ�Ż�ƵŹƹŵ�ƩƺƏ�ƶĩ�ŶƷŵƿŤƀƾ�ř�ƚƫŚŝŚƳ�ƪůřźƯƿŸƜţ�šŹƺƇ�Źŵ�ƶƴĩ�Ʋƿ�Śŝ�ƶT. urticae��ÔÐ�ÍtÍÐ�Ñ�ŻƹŹ��ƴƘƯ�ŹƺƏ�ƶŝƾ�Źřŵƽ�ƵŚţƺĩ����ƪºůřźƯ�ƩƺºƏ�Żř�źţ
ŻƿŤƀƾ�ŸƜţ�šŹƺƇ�Źŵ�źĭŹŚĪƃ�ƶƴĩ�ƙƺƬŝ�Żř�ƪŞƣƿƵŵźĭ�Żř�ƶ�ŚƷƽ�Ţſř�ƱƺƯŻō�ŵŹƺƯ��Ż�ƵŹƹŵ�ƩƺƏƿŤƀƾ��ƶƴĩ�ƚƫŚŝ�ƪůřźƯN. barkeri�ŸƜţ�šŹƺƇ�Źŵ�ƮƷƿ�Ƶŵźºĭ�Śŝ�ƶ��ŚºƷƽ�
ĭǀƷŚƾ�ƵŚţƺĩ�ƶƴĩ�źưƗ�ƩƺƏ�Żř�źţ�ƹŵ�ƲţŹŚţ�ƶƴĩ�Żř�ƶĩ�ŚƷ�ƶĪƫ�řƽ�ŸƜţƿƵŵźĩ�ƶ�Ţſř��ŶƳř��ŸƜţ�šŹƺƇ�Źŵ�ƚƫŚŝŚƳ�ƪůřźƯ�šŚƠƬţƿ��šŹŷ�Ƶŵźĭ��ƱřŵźĮŝŚŤƟō�Ƶŵźĭ��ƪƀƗŹƺŞƳŻ�Ƶŵźĭ�Żř�ƶ

ƹŵ�ƲţŹŚţ�ƶƴƧ�ƮŴţ�ƹ�ƹŵźĭ�Ƶŵźĭ��ŚƯźų�Ƶŵźĭ�ƶƨƫ�řƽ�ţźţ�ƶŝǀ�ŜÎÍÍ���ÎÍÍ���ÏÓ���ÎÒ���ÏÔ���ƹÎÍ��Ţſř��ũŚŤƳ�ŵřŶƘţ�ƫƺţǀřŻř�ƶŝ�ƵŶƃ�Ŷƽ�ŸƜţ�šŹƺƇ�Źŵ�ƵŵŚƯ�ŵźƟ�źƷƿ�ƶ
ƹŵ�ƲţŹŚţ�ƶƴĩ�Śŝ�ŵřźƟř�ƶĪƫ�řƽ��ÍÕ�ÍtÑÔ�ÎÎ�řŻř�ƶŝ�ƮŴţƽ�ƵŵŚƯ�źƷ��ƹŵźĭ�Ƶŵźĭ���ÎÔ�ÍtÑÓ�Õ�řŻř�ƶŝ�ƮŴţƽ�ƵŵŚƯ�źƷ��ŚƯźų���ÏÎ�ÍtÐÔ�Ô�řŻř�ƶŝ�ƮŴţƽ��ƵŵŚºƯ�źƷ���Ƶŵźºĭ��

�šŹŷ�ÏÐ�ÍtÒÍ�Ô�řŻř�ƶŝ�ƮŴţƽ�ƵŵŚƯ�źƷ���ŚŝƿŶĪƿƴƘƯ�ƝǈŤųř�źĮƾ�Źřŵƽ�Ư�ƱŚƄƳ�řŹƾ�ŶƷŵ��ţřŷ�űźƳƾ�řżƟřƿƘưū�ƂǀŸƜţ�šŹƺƇ�Źŵ�źĭŹŚƨƃ�ƶƴƧ�Ţƿ���ƲţŹŚºţ�ƶºƴƧ�ƮŴţ�Żř�ƶ
ƹŵ�ƶƨƫ�řƽ��ÍÍÖ�ÍtÏÎÑ�Í��ŻƹŹÎ���ƴƘƯ�ŹƺƏ�ƶŝƾ�Źřŵƽ�ŝǀţřŷ�űźƳ�Żř�źŤƄƾ�řżƟřƿƘưū�ƂǀŸƜţ�šŹƺƇ�Źŵ�ƶƴƧ�Ţƿ�Ƶŵźºĭ�Żř�ƶ��ŚºƷƽ�����ŚºƸƴţ�ƶºŝ�ƱƺºƯŻō�ŵŹƺºƯƾƿ������ŚºƯźų�Ƶŵźºĭ
�ÍÍÎ�ÍtÍÖÑ�Í��ŻƹŹÎ���ƹŵźĭ�Ƶŵźĭ���ÍÎÖ�ÍtÍÏÎ�Í��ŻƹŹÎ���šŹŷ�Ƶŵźĭ���ÍÍÎ�ÍtÍÏÎ�Í��ŻƹŹÎ���Ţſř��ƯǀĮƳŚǀ�ƩƺƏ�ƲƿŸƜţ�šŹƺƇ�Źŵ�ƮƷ�ƪƀƳ�ƦƿƵŵźĭ�Żř�ƶ�ŚƷƽ���ŚƯźų

ƶƨƫƹŵ�ƲţŹŚţ�ƶƴƧ�ƮŴţ��šŹŷ��ƹŵźĭ�řƽ��ţźţ�ƶŝǀ�ŜÑÐÍ�ÍtÍÐÓ�ÎÒ��ÏÖÖ�ÎtÔÏÒ�ÎÑ��ÔÒÏ�ÍtÖÒÍ�ÎÏ��ƹÎÑÖ�ÍtÍÖÒ�ÎÍ�ŻƹŹ���ŚŝƿŶƨƿƴƘƯ�ƝǈŤųř�źĮƾ�ŵřŵ�ƱŚƄƳ�řŹ�Źřŵ��
źŝ�řƿŽŚſř�ƲN. barkeri ��ƱřƺƴƗ�ƶŝƿƯƺưƗ�źĭŹŚĪƃ�Ĩƾ�ưƸƯ�ƂƤƳƾ�ŝ�ƩźŤƴĩ�ŹŵǀĥƺƫƺƿƶĪƫ�ƹŵ�ƲţŹŚţ�ƶƴĩ�Ĩ�řƽ�ŵŹřŵ��ŸƜţ�šŹƺƇ�Źŵ�źĭŹŚƨƃ�ƶƴƧƿŹŚƈŰƳř�ƶƽ��Ƶŵźĭ�Żř

ưƨţ�ƶŝ�ŹŵŚƣ��ƹŵźĭ�Ƶŵźĭ�ƹ�ŚƯźų�Ƶŵźĭ��šŹŷǀŻ�ƪůřźƯ�ƪƿŤƀƾ ƮŴţ�ƹ�Źƿżƽ�ř�ƹ�ŢſřƿƵŵźĭ�Ʋ�řŸƛ�ƱřƺƴƗ�ƶŝ�ŚƷƾƿ�řźŝ�ƪưĪƯ�ŜſŚƴƯƽ�řƿ�ƪŝŚƣ�Ʊō�ƵƺŞƳř�ƁŹƹźě�Źŵ�źĭŹŚĪƃ�Ʋ
Ţſř�ƵŵŚƠŤſř� 

 
Effect of feeding with different plant pollens on biological parameters of Neoseiulus barkeri 
(Hughes) (Acari: Phytoseiidae)  
 
Rezaie, M. and S. Askari 
1.Zoology Research Department, Iranian Reasearch Institute of Plant Protection, Agricultural Research, Education 
organization, Tehran, Iran, marezaie@ut.ac.ir 2.Department of Plant Protectection, College of Agriculture, University of 
Tehran, Karaj, Iran 
 

Neoseiulus barkeri (Hughes) is one of the most important�predatory of phytoseiid mites� This predatory mite has been 
collected from cucumber field�infested with two-spotted spider mite of  Khoramabad, Lorestan province. In this research, the 
effect of different diets such as, corn pollen, walnut pollen, sunflower pollen, date pollen, bee pollen and two-spotted spider 
mite (Tetranychus urticae Koch) eggs in laboratory condition (27±1˚C, 16L: 8D photoperiod and 70-80% RH) were 
compared. This research was investigated with using the strawberry excised leaf in Petri dishes. The result indicated that 
mean preimaginal developmental times were lowest on T. urticae (4.03±0.73 days) than the preimaginal developmental time 
on other tested pollens. The developmental times of adult of N. barkeri when fed with plant pollens is shorter than it feed on 
two spotted spider mite. Mortality immature stages fed on bee pollen, sunflower pollen, corn pollen, date pollen, walnut 
pollen and T. urticae eggs were 100%, 100%, 26%, 15%, 27%, 10% respectively. Fecundity rate of predatory mite on two�
spotted spider mite (11.47±0.08 eggs per female), walnut pollen (8.46±0.17 eggs per female), date pollen (7.37±0.31 eggs per 
female) and corn pollen (7.50±0.23 eggs per female) show significant difference. The intrinsic rate of increase of the 
predatory mite fed with T. urticae eggs (0.214±0.042 d-1) was higher than the other treatments (date pollen (0.094±0.001 d-1, 
walnut pollen (0.021±0.019 d-1) and corn pollen (0.021±0.001 d-1).The mean generation time of predatory mite showed 
significant difference (date pollen (15.036±0.430 days), walnut pollen (14.725±1.299 days), corn pollen (12.950±0.725 days) 
and T. urticae eggs (0.095±0.149 days)). With attention to observed results, N. barkeri is a general predator and can play an 
important role in the biological control of T. urticae. The predatory mite with exclusive feeding on corn pollen, walnut 
pollen, date pollen, can complet the developmental stages and can oviposit. Corn pollen, walnut pollen, date pollen were 
suitable alternative food for the mass rearing of this predator. 
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�ŧŚºţǀŸƜţ�ź�ºƿ��Ƶŵźºĭ�Śºŝ�ƶ��ŚºƷƽ�ĭ�ºǀƷŚƾ��Ư�źºŝ�ºǀ�źĭŹŚƨºƃ�Ʊřżƽ�Neoseiulus californicus (McGregor) (Acari: 

Phytoseiidae) 
��
źƯƿƮ�ŗŚƋŹƾÎ�ƶưƏŚƟ�ƹ�źƔŤƴƯ�šřŵŚƀƫřƽç 
Î��ƂŴŝ�ƤŰţǀšŚƤ�ƵŹƺƳŚū�ſŚƴƃƾ�ŻŹƹŚƄĩƽ��ƶƀſƺƯ�ƤŰţǀšŚƤ�ĭǀƵŚ�Īƃżěƾ�ŹƺƄĩ� ƤŰţ�ƱŚƯŻŚſǀ��ƹźºţ�ƹ�ƁŻƺºƯō�šŚƤƿ�Ū���ƱřźºƸţ�ř�ºƿ�Ʊřź� marezaie@ut.ac.irÏ��

Ưǈſř�ŵřŻō�ƵŚĮƄƳřŵƾ�ř��ƱŚŤƀƧŚţ��ƱŚŤƀƧŚţ�ŶůřƹƿƱřź��
��

ƶƴĩ�źĭŹŚĪƃNeoseiulus californicus (McGregor) (Acari: Phytoseiidae) �ƿĪƾ�Żř�ŚƷźĭŹŚĪƃƽ�źŧƺƯ�Źŵ�ƩźŤƴĩ�šŚƟō�ƮƸƯ�ƶƳŚŴƬĭ��ŚºƷ���ƶºƴĩ��ŚºƷƽ�
ƲţŹŚţ��śƺƀŰƯ�Ưƾ�ŵƺƃ��Śŝ�ƶūƺţ�ƶŝ�ưƷřǀſŹźŝ��Ţƾ�ŗřŹŚĩƾ�řƿ�źĭŹŚƨƃ�Ʋ�Źŵ�řƿƲ�ſŹźŝ�ƂƷƹĦěƾ�ƯǀźĭŹŚƨƃ�Ʊřżƽ�ƘưūǀŢ�ŚƷƽ��ƁŹƹźěƿŚƯŻō�Źŵ�ƶŤƟŚƿŢƟźĭ�ƭŚŬƳř�ƵŚĮƄ��
ř�Źŵƿ�ƂƷƹĦě�Ʋ�ƯǀźĭŹŚƨƃ�Ʊřżƽ�ƶƨƫ�ƹŵ�ƲţŹŚţ�ƶƴƧ�ƮŴţ�Żř�řƽ��Tetranychus urticae Koch��ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ��ŚƯŻōƿƂ�ŚƷ�Źŵ�ƝƹźƓ�źŤěƽ�ŵƿƂ�ƶŝ�źƐƣ�Ó�
ŤƳŚſƾ�źŤƯ�ƹŹƽ�ŵƿĨƀ�ŚƷƽ�ĭźŝƾ�Żř�ƹŚĭ�ƮƣŹƿŚŤƽ�šƺţ�ĮƳźƟƾ�ƹ�Źŵ�ÏÍ�ŹřźĪţ�ƹ�Źŵ�řźƃƿƎ�ƵŹƹŵ�ŹƺƳƽ�ÎÓ�ŢƗŚſ�ŚƴƃƹŹƾƿ��Õ�ŢƗŚſ�ŹŚţƿĪƾ��ŢŝƺƏŹ�ŞƀƳƾ�ÒtÔÍ���ƹ�Źŵ�
ŚƯŵƽ�ÎtÏÔ�ƶūŹŵ�ƀƬſǀŽƺ�ƭŚŬƳř�Ŷƃ��ŶƘŝ�Żř�ÏÑ�ŢƗŚſ�ŵřŶƘţ�ƶƴĩ�ƮŴţ�ŚƷƽ�ƲţŹŚţ�ƵŵŹƺų��ƵŶƃ�ƁŹŚưƃ�Ŷƃ��ř�ŹŵƿƘưū�ƱƺƯŻō�ƲǀŢ�ŚƷƽ�ŸƜţƿƵŵźĭ�Śŝ�ƵŶƃ�ƶ�ŚƷƽ���šŹŷ

Ƙưū�ƹ�ƲţŹŚţ�ƶƴƧ�ƮŴţ�ƹ�ŚƯźų��ƹŵźĭǀŢ�ŚƷƽ�ŸƜţƿƵŵźĭ�Śŝ�ƵŶƃ�ƶ�ŚƷƽ�Ż�ƞƬŤŴƯ�ƪůřźƯ�ƵƹǈƗ�ƶŝ�ƵŶƃźƧŷƿŤƀƾ��ƲţŹŚţ�ƶƴƧŚƤƯƿŶƳŶƃ�ƶƀ��ƯǀźĭŹŚƨƃ�Ʊřżƽ�ƘưūǀŢ�ŚƷƽ��ƶƴƧ
ŸƜţ�šŹƺƇ�Źŵ�źĭŹŚƨƃƿ�šŹŷ�Ƶŵźĭ�ŚƸƴţ�Żř�ƶ�ÑÓ�ÎtÍÍ�Ö�����Ƶŵźĭ�ƹŵźĭ�ÖÖ�ÍtÎÖ�Õ���ŚƯźų�Ƶŵźĭ�ƹ�ÕÍ�ÍtÏÕ�Õ���ŚŝƿŶƨƿƴƘƯ�ƝǈŤųř�źĮƾ�Źřŵƽ�ŶƳŵřŶƳ�ƱŚƄƳ��ƳŚƯŻ�ŚƯřƾ�

Ƙưū�ƶƧǀŢ�ŚƷƽ�ƶƴƧ�Żř�ŚƷƽ�ŸƜţ�źĭŹŚƨƃƿƵŵźĭ�ƹ�ƲţŹŚţ�ƶƴƧ�Żř�ƵŵźƧ�ƶ�ſŹźŝ�ŵŹƺƯ�ŚƷƾ�ŸƜţ�šŹƺƇ�Źŵ�źĭŹŚƨƃ�ƶƴƧ�Ǝſƺţ�ƵŶƃ�ƵŵŹƺų�ƲţŹŚţ�ƶƴƧ�ƮŴţ�ŵřŶƘţ��ŢƟźĭ�Źřźƣƿ�Żř�ƶ
Ƶŵźĭ���šŹŷÖÑ�ÍtÔÑ�ÎÑ��ƹŵźĭ�Ƶŵźĭ��ÍÒ�ÎtÏÑ�ÎÒ��ŚƯźų�Ƶŵźĭ�ƹÍÑ�ÎtÎÔ�ÎÑ�Ƙưū�ŚŝǀŢ�ŚƷƽ�ŸƜţƿ�ƲţŹŚţ�ƶƴƧ�Śŝ�ƵŶƃ�ƶ�ÖÒ�ÍtÍÍ�ÎÍ��ƴƘƯ�ƝǈŤųřƾ�Źřŵƽ���ƱŚºƄƳ�řŹ
ŶƳŵřŵ��ƯǀźĭŹŚƨƃ�Ʊřżƽ�ŸƜţ�ŵřźƟřƿ�Śŝ�ƵŶƃ�ƶƵŵźĭ�ŚƷƽ�ƴƘƯ�ŹƺƏ�ƶŝ�ƲţŹŚţ�ƶƴƧ�ƹ�ƱƺƯŻō�ŵŹƺƯƾ�Źřŵƽ�ŝǀƘưū�Żř�źŤƄǀŢ�ŚƷƽ�ŸƜţƿƵŵźĭ�Żř�ŚƸƴţ�ƵŶƃ�ƶ�ŚƷƽ��Ţºſř�ƱƺƯŻō�ŵŹƺƯ��

Ƙưū�Żř�ƵŵŚƠŤſřǀŢ�ŚƷƽ�ŸƜţ�źĭŹŚƨƃ�ƶƴƧ�ŻřƿŻ�ƞƬŤŴƯ�ƪůřźƯ�Śŝ�ƵŶƃ�ƶƿŤƀƾ�Ƶŵźĭ�ƹ�ƲţŹŚţ�ƶƴƧ�ŚƷƽ��ƱƺƯŻō�ŵŹƺƯ�ŚƯźų�ƹ�ƹŵźĭ��šŹŷ�Ƶŵźĭ���ŝ�ƩźºŤƴƧ�Źŵǀĥƺƫƺ�ºƿ��šŚºƟō�Ʀ
ŵƺŝ�ŶƷřƺų�źţźŧƺƯ���

 
Effect of feeding with different plant pollens on predation rate of Neoseiulus californicus 
(McGregor)  
 
Rezaie, M.1 and F. Montazerie2 
1.Zoology Research Department, Iranian Reasearch Institute of Plant Protection, Agricultural  Research, Education 
organization, Tehran, Iran, marezaie@ut.ac.ir 2.Takestan Branch, Islamic Azad Uni8versity, Takestan, Iran 
 

Neoseiulus californicus (Acari: Phytoseiidae) is one of effective predator in greenhouses which feeds on plant injurious 
mite. Searching capacity is one of importance in effectiveness of this predatory mite. In this research, the predation rate of 
rearing population of N. californicus was determined, it was used eggs of T. urticae. Experiments were carried out on 
strawberry disc (Gaviota cultivar) in Petri dish (6 cm diameter) with 20 replicates and under laboratory conditions (27±1ºC 
temperature, 70±5% RH and 16L: 8D photoperiod). After 24 hours, the total number of T. urticae eggs consumed was 
counted. The population fed with corn pollen, walnut pollen, date pollen and the spider mite were compared. Result of 
consumed of spider mite eggs by female predatory mite indicated the predaton rate of the predatory mite exclusive feeding 
with corn pollen (9±1.46), walnut pollen (8.19±0.99) and  Date pollen (8.28±0.80) did not show any significant difference, 
however when the population fed with spidr mite and the mentioned pollen were used, the predation rate of predatory mite 
when fed with corn pollen (14.74±0.94), Walnut pollen (15.24±1.05) and date pollan (14.17±1.04) show significant 
difference with the populatin fed witn T.urticae. Predation rate fed with tested pollen and all developmental stages of T. 
urticae were higher than predation rate fed with tested pollen. Use of the predatory mite fed with different developmental 
stage of two- spotted spider mite and pollen in the biological control of the pests is more effective. 
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ƳŚſƺƳƘưū�šŚǀŚƌƟ�Ƃƴĩřźě�ƹ�Ţƾƿ��ºŝǈĭ�Ĩƴſƾ��Stephanitis pyri (Hem., Tingidae)ƹŹ��ƽ����Źŵ�ƹŵźºĭ�ƱŚºŤųŹŵ
ƵŚƄƳŚƯźĩ�ƶƤƐƴƯ��

 
Śƴƀů�źƔŤƴƯ�ŜůŚƇ��ƬƘſŚŞƗƾ�ƳŚƯŻƾ�ưů�ƹǀŚƋŹŶ�ŹƺěƿƱŚ 

Ƶƹźĭ�ĭǀƵŚ�Īƃżěƾ��ŵźěƿž�ŻŹƹŚƄĩƽ�ƹ�ƖŝŚƴƯ�ŞƏǀƘƾ��ƵŚĮƄƳřŵ�ŻřŹƽ���ƵŚƄƳŚƯźĩmontazersaheb_hosna@yahoo.com 

��
Əƾ�ƫŚſǀųř�ƱŚǀŝǈĭ�Ĩƴſ�źƾ��Stephanitis pyri (Fabricius)��ƶŝ�ƱřƺƴƗ�ƿĪƾ��ŻřƱřƹřźƟ�źţƿƲ��Źŵ�ƹŵźĭ�šŚƟōŢſř�ƵŶƃ�ƵŶƷŚƄƯ�ƵŚƄƳŚƯźĩ�ƱŚŤſř�šŚƛŚŝ��ƵŹƺě��ŚƷ

ŝǈĭ�Ĩƴſ�ƪƯŚĩ�šřźƄů�ƹƾ�ŸƜţ�ƲưƋƿƃ�Żř�ƶǀţŚŞƳ�Ƶźƾ�Ż�ŮƐſ�ŹŵƿźƿŻ�ŹřŶƤƯ��īźŝ�ƲƿŵŚƽ��šǇƺƌƟƶŝ�šŹƺƇ��ƍŚƤƳſǀƵŚ�Śū�źŝ�ĬƳŹƽ��ř�ŦºƗŚŝ�ƹ�ƶŤƃřŸĭƿ���ƍŚºƤƳ�ŵŚºŬ
ĬƳŹ�źěƿƹŹ�ƵŶƽ�Ư�īźŝ�ŮƐſƾ�ŶƳƺƃ��ŝǈĭ�Ĩƴſƾ�řŹřŵƽ�ĭŹƺě�Ʋſ�Ūƴěƾ��ƹ�Ƶŵƺŝƶŝ�šŹƺƇ��ƪƯŚĩ�ƵźƄůƳřŹŸĭ�ƱŚŤƀƯŻƾ�Ưƾ�Ŷƴĩ��ř�ŹŵƿƹŹ�ƶĩ�ƶƘƫŚƐƯ�Ʋƽ�ƹŵźĭ�ƱŚŤųŹŵƽ�

Ƙưū�šŚƳŚſƺƳ��Ŷƃ�ƭŚŬƳř�ƵŚƄƳŚƯźĩ�ƱŚŤſźƸƃǀŝǈĭ�Ĩƴſ�Ţƾ��ƢŞƏƿƶƳƺưƳ�ƶƯŚƳźŝ�Ĩ�Źřŵźŝƽ�ſŹźŝƾ��źŝ�ƹƵŵřŵ�ŽŚſř�ŚƷƽ�����ŚºƌƟ�Ƃƴĩřźºě�ƕƺºƳ��ƪºƇŚůƾƿ�Ƙţ�ǀºǀ�Ŷºƃ�Ʋ��
ƶƳƺưƳ�Źřŵźŝƽ��Źŵ�ŚƷƪƈƟ�ƩƺƏ�Śěǀƿ�ƩŚſ�żæèîè��ŹŚƸŝ�ƹæèîé�ŵźĭ�ƭŚŬƳřƿŶ��ŚƸŤƳř�ƶĤĭźŝ�Ūƴě�źƷƾƿ��ƶųŚƃƶŝ�ƱřƺƴƗ�ƿŶƃ�ƶŤƟźĭ�źƔƳ�Źŵ�ƶƳƺưƳ�Ŷůřƹ�Ĩ��ƫƹřǀƶƳƺưƳ�Ʋ�Źřŵźŝƽ��Śŝ
ÐÍ�Ŷƃ�ƭŚŬƳř�ƶƳƺưƳ�Ŷůřƹ�ƹ�ŚŤƳ�ŽŚſř�źŝ�žĜſƿƪƇŚů�Ū��ƲŤƟźĭ�źƔƳ�Źŵ�Śŝ�ƹŚƐųƽ�ŞƀƳƾ�ÏÒ��ŶƇŹŵ��ƶƳƺưƳ�ŵřŶƘţƳŵŹƺƯǀƶƳƺưƳ�ƶŞţźƯ�źƷ�Źŵ�ŻŚ�Źřŵźŝƽ�ŵźĭ�ƶŞſŚŰƯƿ�źŝ�ƶĩ�Ŷ
řƿƶƳƺưƳ�ŵřŶƘţ�ŽŚſř�Ʋ�ŚƷƽ�ŝ�ƭŻǇǀ�ƲÎÍÍ��ŚţÒÍÍ�ƜŤƯ�ŵŶƗǀŵƺŝ�ź��Ƶŵřŵ�ŚƷƽ�ƶƳƺưƳ�Żř�ƪƇŚů�Źřŵźŝ�ƽźƏ�Żř��ƿţ�Ʊřƺţ�ƱƺƳŚƣ�ƢǀŹƺƬ�ſźĭŹ�ƁƹŹ�ƹǀƳƺƾ�ōƿ�źŝ�ƹ�Ŷƃ�ƁŻřźŝ�ƺŗřƺ

ƃ�ŹřŶƤƯ�ŽŚſřǀſźĭŹ�Ǝų�ŜǀŚƌƟ�Ƃƴĩřźě�ƕƺƳ��Ʊƺƾƿ�Ƙţǀǀŵźĭ�ƲƿŶ��ŚŤƳ�ƢŞƏƿ�Ūƶŝ�Ţſŵ�ƵŶƯōƘưū�ũƹř��ǀƵŹƺě�Ţ����ƩŚºſ�Źŵ�ƪºƯŚĩ�šřźƄů�ƹ�ŚƷÎÐÖÐ�řƹř�Źŵ�ºƿ��ƵŚºƯźƸƯ�ƪ
ŵźĭ�ƵŶƷŚƄƯƿ�ƹ�Ŷžě�ƱōŻř�Ƙưūǀř�Śţ�ŵŚƸƳ�ƂƷŚĩ�ƶŝ�ƹŹ�Ţƿ�ŻƹŹ�Żř�ƶĪƴÐÍ�ƱŚŝō Ƙưū��ŶƘŝ�ƶŝǀ�ƹŹ�ƩŚºƘƟ�ƪƯŚĩ�šřźƄů�Ţƽ�����ºſŹ�źƠºƇ�ƶºŝ�ƱŚºŤųŹŵǀŶ�����źºųřƹř�Żř�ƹ�ŹŚºƸŝ�Źŵ

ŵŹƹźƟƿƲ�ƫŚƘƟ�ƵŚƯǀƱŚŤƀƯŻ�ƪƯŚĩ�šřźƄů�Ţ�ƹŹ�ƱřŹŸĭƽ�ƞƬƗ�ŚƷƽ�ŵźĭ�ŻŚƛō�ŻźƷƿŵŹř�ƭƺſ�ŻƹŹ�Źŵ�ƹ�ŶƿŢƄƸŞ�ƫƹř��ǀƹŹ�ƪƯŚĩ�šřźƄů�Ʋƽ�����ŶƳŶºƃ�ƵŶƷŚºƄƯ�ƹŵźºĭ�ƱŚºŤųŹŵ��
ƮŴţ�ŹřŸĭƽ��ŻƹŹ�Żř�ƪƯŚĩ�šřźƄůÎÐ�ŵŹřƿŢƄƸŞ�ƫƹř�ƹ�Ŷƃ�ŻŚƛō�ƵŚƯǀƵŹƺě�Ʋ�ſ�ŻƹŹ�Źŵ�ŚƷŶƳŶƃ�źƷŚƓ�ŵřŵźų�ƭƺ��Ƙưū�ũƹřǀƵŹƺě�Ţ��ŻƹŹ�Źŵ�ŚƷÎÏ�ŵřŵźų�Ƙưū�ũƹř�ƹ�ƵŚƯǀ�šřźƄů�Ţ

�ŻƹŹ�Źŵ�ƵŹŚƸŝ�ƪƀƳ�ƪƯŚĩÏÍ�ŵźĭ�ƵŶƷŚƄƯ�ŵřŵźųƿ�ƹ�Ŷžě�ƱōŻř�ŵŚƸƳ�ƂƷŚĩ�ƶŝ�ƹŹ��ƁƹŹ�ŽŚſř�źŝ�ŚƷƽ�ſźĭŹǀƳƺƾ�ţ�Ʊřƺţ�ƱƺƳŚƣǀō�ƹ�ŹƺƬƿƺĮƫř��ƺŗřƺƽ�ŚƌƟ�Ƃƴĩřźěƾƿ��ƭŚưţ
ƴſǀĭŹƺě�Ʋƾ�ƘưŬţ�ƕƺƳ�Żř�ƪƯŚĩ�šřźƄů�ƹƾ�ŴƄţǀƃ��ŵŹřƺƯ�ƭŚưţ�Źŵ�ƹ�Ŷƃ�Ƶŵřŵ�ƆǀſźĭŹ�Ǝų�Ŝǀ�Ʊƺƶŝ�ŹƺƏ�ƴƘƯƾ�Źřŵƽ�īŹżŝ�źţ��Żřƿ�Ĩƶŝ�Ţſŵ�ŶƯō���
��

Population fluctuations and spatial distribution of pear lace bug, Stephanitis pyri (Hem., 
Tingidae), on walnut tree in Kermanshah 
 
Montazersaheb, H., A. A. Zamani and H. Pourian 
Department of Plant Protection, Campus of Agriculture and Natural Resources, Razi University, Kermanshah, Iran, 
montazersaheb_hosna@yahoo.com 
 

In recent years, pear lace bug, Stephanitis pyri (Fabricius), has been observed as one of the most abundant pests of walnut 
in Kermanshah. The nymphs and adults of pear lace bug suck plant sap, leave a lot of black feces on the underside of leaves 
and causing pale discolored spots on the leaf surface. The pear lace bug passes five nymphal instars and overwinters as 
adults. In this study and according to a sampling program, the population fluctuation of the pear lace bug was investigated on 
the walnuts of Kermanshah County and the spatial distribution was determined. The sampling was conducted during the fall 
2014 and spring 2015. All five terminal leaflets of branches were considered as a sampling unit. Based on an initial sampling 
with 30 samples and assuming a relative variation (RV) of 25%, the required sample size was calculated that was varied 
between 100 and 500 at different sampling dates. The obtained data was fitted with Taylor�s power law and Iwao�s 
patchiness regression method and based on the slope of the regression line, the spatial distribution was estimated. According 
to the results, the population of nymphs and adults in 2014 peaked in the late September and thereafter, declined to the zero 
until 21 November. In the spring and after mid-April, overwintering adults became activate firstly on the weeds. Afterwards, 
on 23 April, the first adult was observed on walnut trees. The first egg-laying in the spring occurred on the 3rd May and the 
first nymphs emerged on the 22nd May. The population peak of nymphs and adults was observed on 2 and 10 June, 
respectively and then decreased. Based on Taylor�s power law and Iwao patchiness regression methods, an aggregated spatial 
distribution pattern was distinguished for all nymphs and adults and in all cases, the slope of the regression line was 
significantly greater than one. 
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ſŹźŝƾ�ƮƧřźţ�ŚƷƽ��źĭŹŚƨƃ�ƶƴƧ�ƞƬŤŴƯNeoseiulus californicus �ƹŹƽ�ƯǀźĭŹŚƨƃ�Ʊřżƽ�ƹŵ�ƲţŹŚţ�ƶƴƧ�Żř�Ʊō�ƶƨƫ�řƽ 
���

źƯƿŗŚƋŹ�Ʈƾ��
ƂŴŝ�ƤŰţǀšŚƤ�ŹƺƳŚū�ſŚƴƃƾ�ŻŹƹŚƄĩƽ��ƶƀſƺƯ�ƤŰţǀšŚƤ�ĭǀƵŚ�Īƃżěƾ�ŹƺƄĩ� ƤŰţ�ƱŚƯŻŚſǀƹźţ�ƹ�ƁŻƺƯō��šŚƤƿŻŹƹŚƄƧ�Ūƽ���ƱřźƸţ�řƿ�Ʊřź� marezaie@ut.ac.ir��

��
ſŹźŝƾ�ŧŚţǀƮƧřźţ�źŚƷƽ�źĭŹŚƨƃ�ƶƴƧ�ƞƬŤŴƯ Neoseiulus californicus (McGregor) (Acari: Phytoseiidae) �Ư�źŝǀźĭŹŚĪƃ�ƱřżƽƧ�ŵƺŞƸŝ�Źŵ��ǀƠǀ�Ţ

ƫƺţǀŻŚſŚƷŹ�ƹ�Ʊō�ƵƺŞƳř�Ŷƽ�Ż�ƮƧřźţ�ŚŝƿƯ�ƦưƧ�ŮƐſ�Ŷůřƹ�Źŵ�ŵŚƾ�ŶƴƧ��ř�ŹŵƿŧŚţ�ƂƷƹĦě�ƲǀƮƧřźţ�ź�ŚƷƽ��źĭŹŚƨƃ�ƶƴƧ�ƞƬŤŴƯƿƯ�źŝ�ƵŻƹŹ�Ʀ�ºǀ�źĭƺŬŤºƀū�Ʊřżƽ���ƹ�ƶƳřźºſ
ƯǀźĭŹŚƨƃ�Ʊřżƽ�ƮŴţ�Żř�Ʊō�ŚƷƽ�ƹŵ�ƲţŹŚţ�ƶƴƧ�ƶƨƫ�ƽ��Tetranychus urticae Koch��ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ��ƮƧřźţ�ŚƷƽ�æ��ç��é��í��æë�ŵŶƗƽ��śŚŴŤƳř�źĭŹŚƨƃ�Żř

ƮƧřźţ�ƹ�Ŷƃéå�ŵŶƗƽ��šŶƯ�ƶŝ�ƲţŹŚţ�ƶƴƧ�ƮŴţçé�źŤě�Źŵ�ŢƗŚſƽ�ŵƿ�Ƃ�ĮƳźƟ�šƺţ�īźŝƾ�ƹŚĭ�ƮƣŹƿŚŤ��řźƃ�ŹŵƿŚƯŻō�ƎƿƷŚĮƄƾ���ŚºƯŵƽ�ÎtÏÔ���ºƀƬſ�ƶºūŹŵǀ�ƵŹƹŵ��Žƺ
ŚƴƃƹŹƾƿD ÕL:ÎÓ �ŢŝƺƏŹ�ƹÒtÔÍ�ŶƇŹŵ��Ťųř�ŹŵǀŢƟźĭ�Źřźƣ�ŚƸƳō�ŹŚ��Ƴ�ƩŶƯ�ŻřǀſźĭŹ�ƹ�ƱƺƀƬƨǀƐų�Ʊƺƾ�řźŝƽ�ƘţǀǀƯ�ƲǀźĭƺŬŤƀū�Ʊřżƽ�źƋ�ƹ�ƶƳřźſƿ�ĮŤºƀŞưƷ�Ŝƾ�

Ŷƃ�ƵŵŚƠŤſř��Ư�ƍŚŞţŹřǀŹŚĮƫ�ƱŚƿ�ƶƴƧ�ƮƧřźţ�ƮŤŹŚĮƫ�ƹ�źĭŹŚƨƃƿźĭƺŬŤƀū�šŹŶƣ�ƮŤƽ�ƴƘƯ�ƶƳřźſƾ��ŵƺŝ�Źřŵ�åì�æëê� , F=åååæ�å (P< �ſźĭŹ�Ǝų�ƶƫŵŚƘƯ�ƹǀšŹƺƇ�ƶŝ�Ʊƺ 

log P èê�å�ëæ�å� log b � Ư�ƹǀźƋ�ƱřżƿĮŤƀŞưƷ�Ŝƾ��r2���ìî�å�ƠƴƯ�ƶŝ�ƶūƺţ�Śŝ�ƹ�Ţſřƾ�ƃ�Ʊŵƺŝǀ��řżºƟř�Śºŝ��Ǝų�Ŝƿ���Ư��źĭŹŚƨºƃ�ƶºƴƧ�ƮƧřźºţ�Ƃ�ºǀĮƳŚǀ��šŹŶºƣ�Ʋ
źĭƺŬŤƀūƽ�Żř�ƶŝ�ƶƳřźſřƽ��ƂƷŚƧ�źĭŹŚƨƃ�ƶƴƧ�źƷƿŢƟŚ��ŝǀźŤƄƿƯ�ƲǀźĭŹŚƨƃ�Ʊřżƽ�řŻř�ƶŝƽ����ƮƧřźºţ�Źŵ�ŵźºƟ�źƷ�ºƿ�Ʀ�íê�ætæç�æé���źºŤưƧ�ƹƿƯ�Ʋ�ºǀ�źĭŹŚƨºƃ�Ʊřżƽ�

�åë�åtëî�æ���ƮƧřźţ�Źŵæë�Śţƾƿ�Ŷƃ�ƁŹřżĭ�źĭŹŚƨƃ�ƶƴƧ��řżƟřƿƶƴƧ�ƮƧřźţ�Ƃ�ŚƷƽ�Ư�ƂƷŚƧ�ŜŞſ�źĭŹŚƨƃǀźĭŹŚƨƃ�Ʊřżƽ�źĭŹŚƨƃ�ƹ�ƪƧƽ�Ŷƃ�ŵźƟ�źƷ���
��

Effect of different densities of predatory mite Neoseiulus californicus on predation rate of two-
spotted spider mite 
 
Rezaie, M. 
Zoology Research Department, Iranian Reasearch Institute of Plant Protection, Agricultural Research, Education 
organization, Tehran, Iran, marezaie@ut.ac.ir 
 

The investigation effect of different densities of predatory mite Neoseiulus californicus (McGregor) (Acari: Phytoseiidae) 
on predation rate improve the quality of mass- rearing and releasing with high density per unit area. In this study, the effect of 
different one- day-old female predatory mite densities on per capita searching efficiency and predation rate of eggs of two-
spotted spider mite were investigated. It were used 1, 2, 4, 8, 16 individuals and 40 eggs of two-spotted spider mite were 
available for 24 hours. Experiments were carried out on strawberry disc (Gavota cultivar) in Petri dish (6 cm diameter) with 
under laboratory conditions (27±1ºC temperature, 70±5% RH and 16L: 8D photoperiod). Nicholson,s model and linear 
regression were used to determine the per capita searching efficiency and interference coefficient. The relationship of 
logarithm of predator density and the logarithm of per capita searching efficiency was significant (P<0.0001, F=165.07). 
Regression line equation was log b=-0.061-0.35 log p and the value of the correlation coefficient (r2) was 0.79. Due to 
negative slope, the percapita searching efficiencies of this predator decreased significantly with increasing predator densities. 
The highest predation rate per individual were reported in density one (14.12±1.85) and the least predation rate in density 16 
(1.69± 0.06). Increasing of predatory mite densities were caused decrease of total predation rate and predation per individual.  
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ſŹźŝƾ�Ɯţǀǀ�šřźƘưūǀǀ���ě�ƭźºĩ�ƪºƯŚĩ�šřźºƄů�Ţǀ���Źřƺºų�ƶºƬHelicoverpa armigera (Hübner) (Lepidoptera: 
Noctuidae)ŝƺƫ�ƕŹřżƯ�Źŵ��ǀŚ��
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ŝƺƫǀ�ƱřƺƴƗ�ƶŝ�ŚƿĪƾ�ƮƸƯ�Żř�źţƿţǇƺƈŰƯ�Ʋƾ�Ư�ŢƄĩ�ƵŵźŤƀĭ�šŹƺƇ�ƶŝ�ŽŹŚƟ�ƱŚŤſř�Źŵ�ƶĩ�Ţſřƾ�ŵƺƃ��ƭźĩ�ŚƷƽ�ěǀƶƬ�Źřƺų��Helicoverpa armigera Hub. 

(Lepidoptera: Noctuidae)ŝƺƫ�ƮƸƯ�ŢƟō��ǀř�Źŵ�ŚƿŚſ�ƹ�ƱřźƿƳŵ�ƍŚƤƳ�źǀƯ�śƺƀŰƯ�Śƾ�ŵƺƃ��ƜţǀǀƘưū�šřźǀř�ŢƿƏ�ŢƟō�Ʋƾ�ƩŚſ�ŚƷƽ�æèîè�æèîå�Śŝ�ƱƺƯźƟ�Żř�ƵŵŚƠŤſř�
ƬƷǀţƺǀž��ŢųŚſ�ŚƸŤƧźƃƽ�ƪſřŹ�ƹ�źţƽ�ƱƹźƟ� ƶƬţ�ƹ�ŚƷƽ�ƬƐſƾ��ƪƳŚƟ�ŵřŶƘţ�ƶŝ��éå��Źŵ�ƶƬţƯ�ƹ�źŤƯ�ŶƇ�źƷ�ƶƬƇŚƟǀĮƳŚǀřźŝ�šŹřźů�ƶūŹŵ�Ʋƽ��šŶƯæí��ƶŤƠƷ��ŵřŵźų�Żř

řƹř�Śţ�ƵŚƯƿƵŚƯ�źƸƯ�ƪ��ŢƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ�ƱŚĪŝ�Ţƃŵ�ƶƤƐƴƯ�ŽŹŚƟ�ƱŚŤſř�Źŵ.�ƫŚƳōǀż�Ƶŵřŵ�ŚƷ�ƱŚƄƳ�ŵřŵ�ƶƧ�Źŵ�ƱŚĪŝ�Ţƃŵ�šřźƄů�ƪƯŚĩ�Żř�źųřƹř�ŵřŵźų�ƵŚƯ�Śţ�řƹřƿƪ�źƸƯ�
ſƹ�ƶŝ�ƵŚƯǀƶƬţ�ƶƬ�ŚƷƽ�ƳƺƯƹźƟƾ�ƵŚƯ�ƪƇŚƟ�Ŷů�Źŵ�ƶĩ��ŶƳŶƃ�ŹŚĪƃ�ŚƷƽ�ţ�ƹ�ŵřŵźųǀ�ƵŚƯź�ææçé�ŹŚĪƃ��řƹř�ƹƿ�ƵŚƯŵřŵźƯ�ƪ�æåêæ�ŹŚĪƃ����ŵźĭ�ŢºŞŧ�ŹŚĪºƃ�Żř�ŶƴƬŝ�ũƹř�ƹŵ�ºƿŶ��

ƘưūǀĮŤƀŞưƷ�ƪƯŚĩ�šřźƄů�Ţƾ�ƴƘƯƾ�Źřŵƽ�ř�Źŵ�šŹřźů�ƶūŹŵ�ŚŝƿƯ��ŵřŵ�ƱŚƄƳ�ƶƤƐƴƯ�ƲǀĮƳŚǀřźŝ�źŧƺƯ�šŹřźů�ƶūŹŵ�Ʋƽ�ƫƹř�ŹƺƸƓǀ�ŚƷ�ƶƳřƹźě�Ʋê�çî��ºƀƬſ�ƶūŹŵǀ�ƹ�Žƺ
řźŝƽ��ƭƹŵ�ƹ�Ʃƹř�ƪƀƳ�Żřƹźě�ũƹřåì�èæ��ƹåæ�èå�ƀƬſ�ƶūŹŵǀŶƃ�ƶŞſŚŰƯ�Žƺ��ř�ŹŵƿƫŚƘƟ�ƶƤƐƴƯ�ƲǀƹŹ�ŢƟō�Ʃƹř�ƪƀƳ�Ţƽ�ŝƺƫ�ŢƗřŹŻǀƫŚƘƟ�ƹ�ƵŚƯ�ŵřŵźų�źųřƹř�Żř�Śǀ�ƪƀƳ�Ţ

Ư�ơŚƠţř�ƵŚƯ�ŵřŵźƯ�Źŵ�ŢƟō�ƭƹŵƾ�ĪƄţ�Śŝ�ƱŚƯżưƷ�ƹ�ŢƟō�ƭƹŵ�ƪƀƳ�Źŵ�ƶĩ��ŶŤƟřǀŝƺƫ�ƕŹřżƯ�Źŵ�ƶƳřŵ�ƹ�Ɲǈƛ�ƪǀƘưū�ŚǀŢ�ǇŚŝƾƿ�ř�ŻřƿŵŹřŵ�ŵƺūƹ�ŢƟō�Ʋ��Śŝ��ƶºūƺţ��ƶºŝ��ŚºŤƳƿŪ�
ƶƬƇŚů�ř�ŹŵƿƲ�ſŹźŝƾ�Ưƾ�Ʊřƺţ�Śŝ�ƵŵŚƠŤſř�Żř�ƶƬţ�ŚƷƽ�ƳƺƯƹźƟƾ�ƹ�ƵŶƷŚƄƯ�ƫƹřǀƲ�ŹŚĪƃ�ƹ�ƴĤưƷǀƲ�ƶŞſŚŰƯ�ƎſƺŤƯ�ƶūŹŵ�šŹřźů��źŧƺƯ�ũƹř�Żřƹźě�ƪƀƳ�ŚƷƽ�ƞƬŤŴƯ�ŢƟō�řŹ�

ƘţǀǀƲ�ƱŚƯŻ�ƹ�ƣŵǀƢ�ƩźŤƴĩ�řŹ�ƭǈƗř�ŵźĩ��ƴĤưƷǀƲ�řƿƲ�Ƶŵřŵ�ŚƷ�ŢƸū�ěǀƂ�ƷŚĭōƾ�ƹ�ƳƺƯǀŹƺŤƿĬƴ�ƶĩ�ƶŤƀƷ�ƬƇřƾ�ƩźŤƴĩ�ƠƬţǀƤƾ�šŚƟō�Ưƾ�ŶƃŚŝ�ŵźŝŹŚĩ�ŵŹřŵ���
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Study on population fluctuation adult insects of Helicoverpa armigera Hub. (Lepidoptera: 
Noctuidae) in bean crops 
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��
Beans as one of the most important products which is widely grown in Fars province (Iran). Helicoverpa armigera Hub. 

(Lep.: Noctuidae) is the most important pest of bean fields of Iran and other parts of the world. During 2011-2014, the 
population dynamics of this pest was studied in Fars, Bakan region. The Heliothis Pheromones�(Russell and Tripheron 
Company) in bucket traps (fannel)�were installed in every hundred meters with 40 traps in field and also the mean cumulative 
degree day was measured for 18 week (from May until late October). In Bakan region, the moths were captured by 
pheromone traps from mid May until late October, which two peaks were observed in late May and first June (1124 prey), 
though the biggest peak was occurred in late July(1051 prey). The population of adult insects showed a significant correlation 
with temperature, The mean degree day for appearance of the first moth, adult flight peaks of the first and second generations 
were 29.5 °C, 31.07 °C and 30.01 °C respectively.�In this region, two generations of the pest was observed on beans.The first 
generation was on late June, while during the second generation, coinciding with growing pods and seeds of bean, a high 
population of the pest was occurred on the field. Results showed that the data can be used to find the best time to control the 
moth. As well as it can be useful in planning and performing of IPM system� 
 
 
� � 

mailto:���
mailto:najme333zarei@gmail.com


Ʋǀŝ�ƵźĮƴƧ�Ʋǀƫƹř��ƾƬƬưƫřƵźƄů��Ʊřźƿř�ƾſŚƴƃ�î�ì�ŹƺƿźƸƃ�ÎÐîé� �ÎÑÔ��

��

147 1st Iranian International Congress of Entomology, 29�31 August 2015 

 

���Ţºƃřŵźŝ�űźºƳHabrobracon hebetor Say(Hym.:Braconidae)��ƁŹƹźºě�ƿ�ƹŹ�ƶºŤƟŚƽ�Galleria mellonella�ƹ� �
Ephestia kuehniella�řźƃ�ŹŵƿŚƯŻō�ƎƿƷŚĮƄƾ 

��
źƯƿƱřŻƹźƟ�ƮæƯř�ŵƺƘƀƯ�ǀƟŚƘƯźƾç�ŵźĭřźŰƇ�Ŷůř�ƹè 
æ��ƤŰţ�żĩźƯǀŻŹƹŚƄĩ�šŚƤƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ŚŝŹŷō�ƱŚŤſřƿŝźƛ�ƱŚŬƾƯƹŹř��ǀ�ƶç��ƤŰţ�ƂŴŝǀƤŰţ�ƶƀſƺƯ��ƭŶƴĭ�Ʋſ�šŚƤǀĭ�šŚƤǀĪƃżĜƷŚƾ��ŹƺƄĩè��ŻŹƹŚƄĩ�ƵŶĪƄƳřŵƽ�

ĭ�ƵŚĮƄƳřŵǀŢƃŹ��Ʊǈ��
��

Ƹŝǀƶƴ�ŻŚſƽ�ƫƺţǀ�ŹƺŞƳŻ�ŶHabrobracon hebetor�ŚŤƳ�Żř�ƵŵŚƠŤſř�ŚŝƿĭŶƳŻ�ƩƹřŶū�Ūƾ�ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ��řƿźŤƸŝ�ƶƘƫŚƐƯ�Ʋƿ��űźºƳ�ƹ�ƝŸů�ŢƸū�ŵřźƟř�Ʋſ�Ʋ
Ƙţ�řŹ�Ţƃřŵźŝǀǀŵźĩ�Ʋ�ƫƺţ�ƆƫŚų�űźƳǀŻřŹŚě�źƷ�űźƳ�ƹ�Ţƃřŵźŝ�űźƳ��ŚƷźŤųŵ�ŶƿŗƺŤǀřźŝ��ƵŵŚƯ�Ŷƽ�ƫƺţǀŚƷźƀě�ƹ�ŚƷźŤųŵ�Ŷƽ�ƃ�ƶŞſŚŰƯ�Ţƃřŵźŝ�ƪŝŚƣŶ��ƴģ�ƮƷǀſ�Źŵ�Ʋǀ�ƮŤƀ

Ưǀ�ƱŚŝż��ŻřŹŚěƿŗƺŤǀƯ�ŵřŶƘţ�ŶǀƳ�ŵŹƺƯ�ƱŚŝżǀřźŝ�ŻŚƽ�ŻřŹŚě�ƵŵŚƯ�źƷƿŗƺŤǀƯ�ŵřŶƘţ�ƹ�ŶǀŚƷ�ƱŚŝżƽ�řźŝ�ƵŶƃ�ŶƫƺŤƯ�ƵŻŚţƽ�ŻřŹŚě�źƷƿŗƺŤǀŶƃ�ƶŞſŚŰƯ�ƵŵŚƯ�Ŷ��ƫƺţ�ƆƫŚų�űźƳǀ�ŹƺŞƳŻ�ƪŨƯŶ
H.  hebetor��ƁŹƹźºě�ƿ�ƹŹ�ƶºŤƟŚƽ�Galleria mellonella�ŝǀ�ŻřŹŚě�Żř�źŤºƄƿŗƺŤ�ºǀ�Ŷ�ƁŹƹźºě�ƿ�ƹŹ�ƶºŤƟŚƽ�Ephestia kuehniella��ŵƺºŝ���ƫƺţ�űźºƳ�ºǀ�ŚºƷƹŹǇ�ƪŨƯŶƽ�

E.kuehniella�ƹ�G.mellonella�řźŝƽ�ţźţ�ƶŝ�ƚƫŚŝ�ƵŵŚƯ�źƷǀ�Żř�Ŝæ�è��ƹê�é�æé�ŵƺŝ��ƫƺţ�űźƳǀřźŝ�ŚƷźƳ�ƹ�ŚƷ�ƵŵŚƯ�ƪŨƯŶƽ�ŻřŹŚě�ŹƺŞƳŻƿŗƺŤǀ�ŶH. hebetor��ƁŹƹźºě 

ƿƹŹ�ƶŤƟŚƽ�E. kuehniella�ŚěǀƿŻřŹŚě�Żř�źţ�ƲƿŗƺŤǀ�ƁŹƹźě�ŶƿƹŹ�ƶŤƟŚƽ�G.mellonella�ŵƺŝ��Ư�ŵřŶƘţǀŚƷ�ƱŚŝżƽ�Ƴ�ŵŹƺƯǀřŻř�ƶŝŻŚƽ�ŻřŹŚě�źƷƿŗƺŤǀƁŹƹźě�ƵŵŚƯ�Ŷ�ƿƹŹ�ƶŤƟŚƽ�
E. kuehniella��ƹG. mellonella�ţźţ�ƶŝǀ�ŜÎÑ�Ñ��ƹÕÔ�Ñ�Ư�Żřźųō�Ʋſ�ƹŹǇ�ŵŶƗǀřŻř�ƶŝ�ŚƷ�ƱŚŝżƽ�ŻřŹŚě�źƷƿŗƺŤǀ�ƵŵŚƯ�ŶH. hebetor�ŵƺŝ��Ư�ŵřŶƘţǀƱŚŝż��ŚºƷƽ���ƵŻŚºţ

ŶƫƺŤƯ�řŻř�ƶŝ�ƵŶƃƽ�ŻřŹŚě�źƷƿŗƺŤǀ�ƁŹƹźě�ƵŵŚƯ�ŶƿƹŹ�ƶŤƟŚƽ��ƹŹǇE. kuehniella��ƹG. mellonella�ţźţ�ƶŝǀ�ŜÓÎ�Ò��ƹÓÓ�Ò �ŵƺŝ�ŻřŹŚě�šřźƄů�ŵřŶƘţƿŗƺŤǀ�ŶƫƺŤƯ�ƵŻŚţ�Ŷ
�ƁŹƹźě�ƵŶƃƿƹŹ�ƶŤƟŚƽ�E. kuehniella��ƹG. mellonella�ţźţ�ƶŝǀ�ŜÏÑ�Ï��ƹÔÕ�Ï�ŻřŹŚě�ƵŵŚƯ�ƵźƄůƿŗƺŤǀ�ƶŝ�ƵŶƃ�ŶƫƺŤƯ�ƵŻŚţ�ŶřŻřƽ�ŻřŹŚě�źƷƿŗƺŤǀŵƺŝ�ƵŵŚƯ�Ŷ��řźŝŚƴŝƿ�Ʋ

Ư�ŵřŶƘţǀřŻř�ƶŝ�ƵŶƃ�ŶƫƺŤƯ�ƵŻŚţ�ƱŚŝżƽ��ŹƺŞƳŻ�ƵŵŚƯ�šřźƄůH. hebetor�ƁŹƹźě�ƿƹŹ�ƶŤƟŚƽ�ƹŹǇ�ŚƷƽ�E. kuehniella�ƹ�G. mellonella�ţźţ�ƶŝǀ�ŜÏÒ�Î�ƹÍÏ�Î�ŵƺŝ���Źŵ
ſǀŻřŹŚě�ŹƺŞƳŻ�ƵƺŞƳř�ƁŹƹźě�ƮŤƀƿŗƺŤǀ�ŶH. hebetor�Ư�ƹǀŚƷ�ƱŚŝżƽ�ƶƳřƹźě�Ʊō�ŚƷƽ�E. kuehniella�ƹ�G. mellonella�ţźţ�ƶŝǀ�ŜÏ�ÕÔ��ƹÐ�ÕÏ��Ƙưū�řŹ�ŶºƇŹŵ�ºǀ�Ţ
Ưǀ�ƹ�ƱŚŝżÕ�ÎÏ��ƹÔ�ÎÔ�Ƙưū�řŹ�ŶƇŹŵǀŻřŹŚě�ŢƿŗƺŤǀĪƄţ�Ŷǀŵřŵ�ƪ���

��
Harvesting rate of Habrobracon hebetor Say (Hymenoptera: Braconidae) reared on Galleria 
mellonella and Ephestia kuehniella�under laboratory conditions� 
 
Frouzan, M.1, M. Amir-Maafi2 and A. Sahragard3   
1.West Ajerbaijan Agricultural Research Center, Iran, 2.Iranian Research Institute of Plant Protection, Tehran, Iran, 

3.Department of Plant Protection, Faculty of Agricultural Sciences, University of Guilan, Rasht, Iran 
 

This study was carried out to optimize the production of Habrobracon hebetor Say using life tables results. The optimal 
age of individuals to be discarded and the harvest rates were determined. Net reproductive rate of daughters, harvesting rate 
and the female parasitoid rates for production of harvestable daughters and sons were calculated. Also in host-parasitoid 
system the number of hosts required per parasitoid female and the number of new born hosts and new born female parasitoid 
per female parasitoid were obtained. Net reproductive rate of H. hebetor reared on Galleria mellonella was higher compared 
with those reared on Ephestia kuehniella.  Production rates of E .kuehniella and G. mellonella larvae per adult female ranged 
from 1-3 and 4.5-14, respectively. Production rates of female and male for H. hebetor reared on E. kuehniella was lower 
compared with that on G.mellonella. The number of hosts needed per parasitoid reared on E. kuehniella and G. mellonella 
was 4.14 and 4.87 individuals of last instar larvae per adult H. hebetor female, respectively. The number of new born hosts 
per female parasitoid was 5.61 and 5.66 new borns of E. kuehniella and G. mellonella per each adult H. female, respectively. 
The number of new born parasitoid females per adult parasitoid female was 2.24 and 2.78 new born H. hebetor females/adult 
H. hebetor female reared on E. kuehniella and G. mellonella, respectively. Thus the number of new born hosts per new born 
H. hebetor female reared on E.kuehniella and G.mellonella were 1.25 and 1.02, respectively. In the mass rearing system of H. 
hebetor and its hosts, E. kuehniella and G. mellonella 87.2% and 82.3% are represented by host populations and 12.8% and 
17.7% by the parasitoid, respectively. 
 
� � 



Ʋǀŝ�ƵźĮƴƧ�Ʋǀƫƹř��ƾƬƬưƫřƵźƄů��Ʊřźƿř�ƾſŚƴƃ�î�ì�ŹƺƿźƸƃ�ÎÐîé� �ÎÑÕ��

��

148 1st Iranian International Congress of Entomology, 29�31 August 2015 

 

ěǀƂ�ƷŚĭōƾ�Ŝƃ�Ư�Ƶźěǀ��ƺƫō�ƵƺGrapholita funebrana (Lep.: Tortricidae)��ŚƯźĭ�Żř�ƵŵŚƠŤſř�Śŝƽ�ƶƳřŻƹŹ�źŧŒƯ��
���

ƱŚŞƸĮƳ�ƁƺƳźƸƯƯř��ǀţŹřŶƇ�ƲǀƯźƸū�ƱŚƾŞŤŬƯ��ƾ�ƯźƸū�ƖƳŚƣƾ�ƠƐƈƯ�ƹƾ�ƳŚƤůƾ ��
ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽ�ƵŚĮƄƳřŵ��ƿ��ũƺſŚƿř��ũƺſŚƿ��Ʊřźmehr_n_59@yahoo.com��

��
Ŝƃ�Ư�Ƶźěǀ��ƺƫō�ƵƺGrapholita funebrana TreitschkeƳŵ�ƞƬŤŴƯ�ƍŚƤƳ�Źŵ�ƶſřŻŹ�ƵŵřƺƳŚų�śźŴƯ�šŚƟō�ƶƬưū�Żř��ǀř�ƹ�ŚƿƯ�Ʊřźƾ�ŶƃŚŝ�����ƶºŝ��źºƋŚů�ƂƷƹĦě�Źŵ
ě�ŹƺƔƴƯǀƂ�ƷŚĭōƾ�ƫŚƘƟ�Żřǀř�ŢƿŢƟō�Ʋ��ƳǀŚƷŻŚƽ�ŚƯŵƾƿ�ŻƹŹ�ƶŞſŚŰƯ�Żř�ƵŵŚƠŤſř�Śŝ�Ʊō�ƘưŬţ�ƶūŹŵƾ�Əƾ�ƗřŹŻ�ƩŚſƾ�ÎÐÖÐ�ŢƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ��ſŹźŝƾ��ƶƤƐƴƯ�ƹŵ�Źŵ�ŚƷ

Ƶŵ�źĩ�ƹ�śŚŤƟōźŝƿƫƺţ�ƵŶưƗ�ƢƏŚƴƯ�Żř�ĨǀĮƸĩ�ƱŚŤſř�Źŵ�ƺƫō�ŶǀƺƬƿƺŝ�ƹ�ƶƿŸě�ƭŚŬƳř�ŶưůřźƿŢƟź��ř�ŹŵƿƜţ�ŢŞŧ�ŹƺƔƴƯ�ƶŝ��ƂƷƹĦě�ƲǀǀƘưū�šřźǀŜƃ�Ţ��ƵźěG. funebrana��Żř
ƳƺƯƹźƟ�ƶƬţƾ�ŵźĭ�ƵŵŚƠŤſř�ŚŤƫŵƿŶ��ŚŤƳƿŜƃ�ƶĩ�ŵřŵ�ƱŚƄƳ�ƵŶƯō�Ţſŵ�ƶŝ�Ū��ƵźěG. funebrana�ŵŹřŵ�ƩŚſ�Źŵ�ƪƀƳ�ƹŵ�ƶƘƫŚƐƯ�ŵŹƺƯ�ƶƤƐƴƯ�ƹŵ�źƷ�Źŵ��Ƶŵřŵ�ŽŚſřźŝ�ŚƷƽ��ƶŝ

ƶƬţ�Żř�ƵŶƯō�Ţſŵ�ŚƷƽ�ƳƺƯƹźƟƾ�ŚƯŵ�šŚƗǈƏř�ƶŝ�ƶūƺţ�Śŝ�ƹƾƿ�ŰƯ�Źŵ�ƵŶƃ�ŢŞŧǀ��ƎŚƷŚƯŵ�ƕƺưŬƯƽ�ŹŚţ�Żř�ƶƳřŻƹŹ�źŧŒƯƿŝ�ŲǀƟƺǀ�žĪ�ƫƹřǀƶƬţ�Źŵ�źƳ�šřźƄů�ŹŚĪƃ�Ʋ���ƱŚƯŻ�Śţ
ŝ�ƪƀƳ�źƷ�źƳ�šřźƄů�Żřƹźě�ũƹřǀŚƯŵ�ƶƳŚŤſō�ƹŵ�Ʋƾƿ�Śě�ƹ�ǇŚŝǀƿ�Ʋ�ƶŝ�ţźţǀ�Ŝæå��ƹèç�ƀƬſ�ƶūŹŵǀŽƺ��Ŝƃ��ƵźěG. funebrana�ŵźĭ�ƶŞſŚŰƯƿŶ��ưƷ�źŝǀ�ƕƺưŬƯ��ŽŚſř�Ʋ

ŚƷŚƯŵƽ�ŝ�ƱŚƯŻ�Żř�ƵŶƃ�ƶŞſŚŰƯ�źŧŒƯǀƟƺǀŜƃ�Żřƹźě�ũƹř�ƵŶƷŚƄƯ�ƱŚƯŻ�Śţ�žĪ�Ƶźě�ŚƷƽ�Ƶŵ�ƶƤƐƴƯ�Źŵ�Ʃƹř�ƪƀƳ�źƳ��ƩŵŚƘƯ�śŚŤƟō�źŝì�ëê��ŻƹŹó�Ŷƃ�ƶŞſŚŰƯ�ƶūŹŵ����ŹřŶºƤƯ
ŚƯźĭƽ�řźŝ�ƵŶƃ�ƶŞſŚŰƯ�ƶƳřŻƹŹ�źŧŒƯƽ�řƿ�Ƶźě�Ŝƃ�ƭƹŵ�ƪƀƳ�Źŵ�ƵŹƹŵ�ƲG. funebrana�Ƴǀ�żëê�îç��ŻƹŹ��ŵƺŝ�ƶūŹŵ��ř�źŝ�ƵƹǈƗƿŻƹŹ�ŹřŶƤƯ��Ʋ���Źŵ�ƵŶºƃ�ƶŞſŚŰƯ�ƶūŹŵ

ƳŚƯŻ�ƶƬƇŚƟƾ�ŝǀ�Żřƹźě�ũƹř�ƹŵ�Ʋ�ƭƹŵ�ƪƀƳ�ƚƫŚŝŚƳ�ƵŹƹŵ�ƕƺưŬƯ��Ƴǀ�Śŝ�źŝřźŝ�żëê�çëé�ŵƺŝ��źĩ�ƶƤƐƴƯ�ŹŵƿŵŚƤƯ��ĨƿŚƯźĭ�ƵŶƃ�ƶŞſŚŰƯ�źƽ�ƳŚƯŻ�ƶƬƇŚƟ�Źŵ�ƶƳřŻƹŹ�źŧŒƯƾ�Ưǀ�ƱŚ
ŝǀƟƺǀŜƃ�Żřƹźě�ũƹř�Śţ�žĪ�Ƶźě�ŚƷƽ�ţźţ�ƶŝ�ƭƹŵ�ƹ�Ʃƹř�ƪƀƳ�źƳǀ�Śŝ�źŝřźŝ�Ŝí�ìè��ƹî�æåì��ŻƹŹ��ŵźĭ�ŵŹƹōźŝ�ƶūŹŵƿŶ��ưĪţǀř�Źŵ�ŢƟō�ƭƹŵ�ƪƀƳ�ƚƫŚŝŚƳ�ƪůřźƯ�ƪƿƳ�ƶƤƐƴƯ�Ʋǀ�ż
Ƴǀ�ŶƴƯŻŚë�çëè��ŻƹŹ��ŵƺŝ�ƶūŹŵ��ŚŤƳƿƯ�źƋŚů�ƂƷƹĦě�Źŵ�ƵŶƯō�Ţſŵ�ƶŝ�Ūƾ�ƶƯŚƳźŝ�Źŵ�ŶƳřƺţ�ŚƷƽ�ěǀƂ�ƷŚĭōƾ�Ŝƃ��ƵźěG. funebrana�ƙŚŝ�Źŵ�ŚƷƽ���Źřźºƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ƺƫō
ĭǀŵź���
��

Forecasting the Plum Fruit Moth, Grapholita funebrana (Lep.: Tortricidae), using effective 
degree-days 
 
Negahban, M., A. Sedaratian-Jahromi, M. Ghanee-Jahromi and M. Haghani 
Department of Plant Protection, Faculty of Agriculture, Yasouj University, Yasouj, Iran, mehr_n_59@yahoo.com 
 

Plum fruit moth (PFM), Grapholita funebrana Treitschke, is a destructive pest of Rosaseae species in different parts 
around the world including Iran. In the current study, to forecast population fluctuations of this pest, its thermal requirements 
were determined using calculation of cumulative degree-days during 2014. Experiments were performed at two major 
production areas of Plum in Kohgiluyeh and Boyer-Ahmad province (Dehbar-Aftab and Karyak regions). The delta traps 
were used to record population density of the PFM. Our results revealed that population fluctuations of the PFM have two 
peaks in Dehbar-Aftab and Karyak regions and hence, this pest has two generations in both sites. Regarding the number of 
captured adult males and environmental temperatures, cumulative degree � days were estimated from the biofix (first trap 
catch of adult male) to peak of population density, between lower and upper thermal thresholds (10 and 32 ºC, respectively) 
of the PFM. Accordingly, the cumulative degree-days between biofix and peak of adult males of the first generation was 
calculated as 65.7 in Dehbar-Aftab. In the second generation, the calculated degree-days for this period was 92.65. However, 
the calculated degree-days between two peaks of adult males (total immature stages of the second generation) was calculated 
as 264.65. At Karyak station, the calculated degree-days for the time interval between biofix and peak of captured adult 
males at the first and the second generations were calculated as 73.8 and 107.9, respectively. Furthermore, the estimated 
degree-days for total immature stages of the second generation (between two peaks) was estimated to be 263.3. Results 
obtained in the current study, could be useful in forecasting programs of the PFM in Plum orchards. 
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ƯººǀŸƜţ�Ʊřżººƿ�ƶƯ�Żřǀ�ŹƹŹŚººŝ�ƹ�ƱŚººŝżƽ�ŻřŹŚě�ŹƺººŞƳŻƿƺŤººǀƿŶ�Eretmocerus delhiensis Mani�ƹŹƽ�Ơººſǀ�ĨƫŚŝŶ
�ƶƳŚŴƬĭTrialeurodes vaporariorum Westwood��

��
źƠƘū�Ʒřźŝřǀưƾ�źƟÎ��ƱǈſŹř�ƄưūǀƳŶǀŚÎ�ƀů�ƹǀƸƬƫř�ƲǀŹŚƽÏ��

Î��Ƶƹźĭ�ƵźƄů�ſŚƴƃƾ�ƹ�ŝǀŹŚưƽ�ŚƷƽ�ĭǀƷŚƾ��ŵźěƿž�Źƺŝřƿ�ƱŚŰ�ƵŚĮƄƳřŵ��ƱřźƸţ�jafar.ebrahimi@ut.ac.ir�Ï��ĭ�ƵƹźĭǀƵŚ��Īºƃżěƾ�ŵźºě��ƿ�ŻŹƹŚºƄĩ�žƽ���ƖŝŚºƴƯ�ƹ
ŞƏǀƘƾƱřźƸţ�ƵŚĮƄƳřŵ����
 

ƠſǀƶƳŚŴƬĭ�ĨƫŚŝŶ Trialeurodes vaporariorum Westwood (Hem.; Aleyrodidae) ŤƟōƾ�Ƭěƾ�ƀŝ�ƶŝ�ƶĩ�Ţſř�ĥŚƟǀŹŚƽ�ĭ�Żřǀ�šǇƺƈŰƯ�ƶƬưū�Żř�ƱŚƷŚ
ƶƳŚŴƬĭ�řƽ�Ư�ŵŹřƹ�šŹŚƀųƾ�Ŷƴĩ��ƿĪƾ�ƮƸƯ�Żř�źţƿŞƏ�ƱŚƴưƃŵ�ƲǀƘƾ�ƠſǀĨƫŚŝ�Ŷ�ŚƷŹƺŞƳŻ��ŚƷƽ�ŻřŹŚěƿƺŤǀƿžƴū�Ŷ�Eretmocerus�ƴſ�ƪĮƳř�ƶĩ�ŢſřǀĭŹƺě�ƞƬŤŴƯ�Ʋƾ�Ţſř��

ŻřŹŚě�ŹƺŞƳŻƿƺŤǀƿ�ŶEretmocerus delhiensis Mani (Hym.; Aphelinidae)�ƿřŻźĪŝ�ƶƳƺĭ�Ĩƽ�ƵŵŚƯ�Ư�řŻƾ�ŚŤſřŹ�Źŵ�ƶĩ�ŶƃŚŝƽ�řŹŚĩ�ƶƘƫŚƐƯƾƿ�ƱřƺƴƗ�ƶŝ�Ʊō�ƿ�Ĩ
ƪƯŚƗ�ƩźŤƴĩ�ŝǀĥƺƫƺƿĨ�Ư�ƶƳŚŴƬĭ�ŹŵǀŶƜţ�ƱřżƿźưŴţ�ƹ�ƶƿżƽ�ƹŹ�Ʊōƽ�ƴſǀĭŹƺě�ƞƬŤŴƯ�Ʋƾ�ƠſǀſŹźŝ�ŵŹƺƯ�ƶƳŚŴƬĭ�ĨƫŚŝ�Ŷƾ�ŢƟźĭ�Źřźƣ���ŚƯŻōƿřźƃ�Źŵ�šŚƄƿ�ƵŶƃ�ƩźŤƴĩ�Ǝ
ŚƯŵ�Źŵƽ�ÎtÏÒ�ƀƬſ�ƶūŹŵǀŞƀƳ�ŢŝƺƏŹ��Žƺƾ�ÒtÓÒ�ŹƺƳ�ƵŹƹŵ�ƹ�ŶƇŹŵƽ���ÎÑŚƴƃƹŹ�ŢƗŚſƾƿ��ÎÍ�ŹŚţ�ŢƗŚſƿĪƾ��ƹŹ��ƽ�ƶūƺĭ�īźŝ�ĮƳźƟƾ�ƹŚůƽ�ƵŹƺě�ŚƷƽ�Ơſǀ�ĨƫŚŝŶ
źŤě�Źŵƽ�ŵƿ�Ƃ��źƐƣ�ƶŝÕ�ŤƳŚſƾ��źŤƯ��ŢƟźĭ�šŹƺƇ��řźŝƽ�ŚƯŻō�ƭŚŬƳřƿźŤě�ƝźƓ�źƷ�ƱƹŹŵ��šŚƄƽ�ƿ�Żř�źŤưĩ�źưƗ�ƩƺƏ�Śŝ�ŹƺŞƳŻ�ĨÏÑ����ŹƺºŞƳŻ�ƶºƳřŻƹŹ�ƹ�ŢƟźĭ�Źřźƣ�ŢƗŚſ
ŻřŹŚěƿƺŤǀƿźŤě�ƶŝ�Ŷƽ�ŵƿŵ�ƂƿƹŚů�źĮƽ�ƿĮƳźƟ�ƶūƺĭ�īźŝ�Ĩƾ�ŚŝÐÍ�ÏÒƵŹƺě��Ơſǀŵźĭ�ƪƤŤƴƯ�ĨƫŚŝŶƿř�ƹ�Ŷƿ�Ʋŵźĭ�ƵŶƷŚƄƯ�ƶƳřŻƹŹ�ŶƳƹŹƿŢƃřŵ�ƶƯřŵř�ŹƺŞƳŻ�īźƯ�ƱŚƯŻ�Śţ�ƹ�Ŷ��
ŚŤƳƿŝ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŪǀźŤƄƿƯ�ƲǀŸƜţ�Ʊřżƿř�ƶƿţźţ�ƶŝ�ŹƺŞƳŻ�ƲǀŻƹŹ�Ŝ��Ƶŵƺŝ�ƭƺſ�ƹ�ƭƹŵ�Ʃƹř�ţźţ�ƶŝǀ�ŜÏÍ�Ï��ÍÔ�Î��ƹÒÎ�Í�ŻƹŹ�Źŵ�ƵŹƺě�Ư��ǀĮƳŚǀźưŴţ�ƪĩ�Ʋƿżƽ�ÓÖ�ÎÑ���ƮŴţ
ƯǀĮƳŚǀźưŴţ�Ʋƿżƽ��ƶƳřŻƹŹÕÒ�Ï�Ư�ƹ�ŻƹŹ�Źŵ�ƮŴţǀĮƳŚǀŝ�ƲǀźŤƄƿƯ�ƲǀźưŴţ�Ʊřżƿżƽ��ƭƹŵ�ŻƹŹ�Źŵ�ŹƺŞƳŻÏÏ�Ö�Ţſř�Ƶŵƺŝ�ŻƹŹ�Źŵ�ƮŴţ���ŚŤƳƿŪ�ƱŚƄƳ�ŵřŵ�ƶĩ�ŻřŹŚě�ŹƺŞƳŻ�ŻřƿƺŤǀƿŶ�

E. delhiensis�Ưƾ�Ʊřƺţ�ƶƯŚƳźŝ�Źŵ�ŶƯƿźƿŢ�ƠƬţǀƤƾ�ƠſǀƶƳŚŴƬĭ�ĨƫŚŝŶ�ƵŵŚƠŤſř�ŵƺưƳ���
 
Observations on host-feeding and fecundity of Eretmocerus delhiensis Mani on greenhouse 
whitefly, Trialeurodes vaporariorum Westwood   
 
Ebrahimifar, J.1, A. Jamshidnia1�and H.Allahyari2 
1.Department of Entomology and Plant Pathology, College of Aburaihan, University of Tehran, jafar.ebrahimi@ut.ac.ir 
2.Department of Plant Protection, College of Agriculture and Natural Resources, University of Tehran 
 

The greenhouse whitefly, Trialeurodes vaporaroirum weswood (Hem.; Aleyrodidae), is a polyphagous pest that damages 
to many plants such as ornamentals. Parasitoid wasps of genus Eretmocerus are among the most important natural enemies of 
greenhouse whitefly parasitizing different nymphal instars of the pest. Eretmocerus delhiensis Mani (Hym.; Aphelinidae) has 
thelytokous parthenogenesis reproduction. In order it efficiency as biocontrol agent in greenhouse was assessed fecundity and 
host feeding trend on different nymphal instars of the pest. Experiments were conducted at temperature 25±1°C, 65±5% RH 
and a photoperiod (14L: 10D) h on tomato leafs with greenhouse whitefly nymphs in Petri-dishes (diameter: 8cm). For done 
experiments, in each Petri-dish with greenhouse whitefly nymphs were with a wasp (< 24 h old). Daily, the parasitoid wasp 
was transferred to other petri dish containing a tomato leaf with 25-30 whitefly nymphs. This trend was observed daily and 
continues until parasitoid death. The results showed that host-feeding maximum was first, second and third days (2.20, 1.07 
and 0.51 nymph/day, respectively), mean of oviposition total, 14.69 egg, mean of daily oviposition, 2.85 eggs per day and 
maximum average of the wasp oviposition was at second day, 9.22 eggs per day. These findings confirm that E. delhiensis 
could be used against integrated management programs of greenhouse whitefly. 
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ŚƷźŤƯřŹŚěƽ�Ƙưū�ŶƃŹǀƫŚū�ƶŤƃ�Ţǀ��żAphis gossypiiƹŹ��ƽ�ţƺƳĥ�ŢƄƷǀų�Ěǀ�ŹŚCucumis 
��

ƳŻŚƳǀŹŵ�ƲƿƳŚƾ�ƵŵřŻæƘſ��ǀƯźŰƯ�Ŷƾ�ŹƺěæŵŚŝōźƸƯ�ŶưŰƯ��ƽæ�ůƹ�ƹǀƀů�Ŷǀƴƾ�ƵƺƳç��

æ��ƵźƄů�Ƶƹźĭ�ſŚƴƃƾ�ŻŹƹŚƄĩƽŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽ��ŝźţ�ƵŚĮƄƳřŵǀř��ƱřźƸţ��ŽŹŶƯ�Ţ�ºƿ�Ʊřź�n.doryanizadeh@gmail.com�ç���Ƶƹźºĭ�ĭǀ�ĪºƃżĜƷŚƾ���ŵźºěƿž�
ŻŹƹŚƄĩƽ�ƹ�ƖŝŚƴƯ�ŞƏǀƘƾ�ƵŚĮƄƳřŵ�ř��ũźĩ��ƱřźƸţƿƱřź 

��
ř�ŹŵƿŧŐţ�ƂƷƹĦě�ƲǀţƺƳĥ�ŢƄƷ�źǀų�Ěǀ�ŹŚCucumis��ƪƯŚƃTR-186��TR-221��TR-250ĭ��ǀĮƳ��ęŚţźǀƺě��Ʋƿų�ƹ�źƸĜſ�ƹ�ŚǀźŞƴģ�ŹŚ��Cucumis melo var. 

flexuosus��ŚƷźŤƯřŹŚě�źŝƽ�Ƙưū�ŶƃŹǀƫŚū�ƶŤƃ�Ţǀż��Aphis gossypii��Ŷƃ�ƶƘƫŚƐƯ��řƿŚƯŻō�Ʋƿřźƃ�Źŵ�ƂƿŚƯŵ�Źŵ�ƵŶƃ�ƩźŤƴĩ�Ǝƽ�æ±ÏÒ�ſ�ƶūŹŵǀ�ºƀƬǀ��ŢºŝƺƏŹ��Žƺ
ŞƀƳƾ�ê±ÓÍ�ŚƴƃƹŹ�ƵŹƹŵ�ƹ�ŶƇŹŵƾƿ�ŹŚţƿĪƾ�í�æë�Ŷƃ�ƭŚŬƳř��ŚƷźŤƯřŹŚěƽ�Ƙưū�ŶƃŹǀ�ƪƯŚƃ��Ţƫƺţ�ƆƫŚų�űźƳǀƪŨƯ�Ŷ��ܴ�ţřŷ�űźƳ��ƾ�řżƟřƿƘưū�Ƃǀ�Ţ�ݎ�ƷŚƴŤƯ�űźƳ��ƾ�

Ƙưū�ŶƃŹǀ�Ţ�Ȝ���ƫƺţ�ƆƫŚųŚƳ�űźƳǀƪŨƯ�Ŷ��ܴܴܩ��Ư�ƹǀĮƳŚǀ�ƱŚƯŻ�Ʋƿ�ƪƀƳ�Ĩ�ܶ��ƶƯŚƳźŝ�Śŝ��Two-Sex MSChart�żŬţƿƬŰţ�ƹ�ƶǀŶƳŶƃ�ƪ��ŚƷźŤƯřŹŚě�ƝǈŤųřƽ�ŻŹřƿŝŚƾ�
ƹŹ�ƵŶƃƽ�řƿƯ�ƲǀƱŚŝż�ƴƘƯ�ŚƷƾ�ŵƺŝ�Źřŵ��ƫƺţ�ƆƫŚų�űźƳ�ƶƴƯřŵǀƪŨƯ�Ŷ��Żřìå�éè�ƹŹƽ�ţƺƳĥǀ�Ě�TR-221���Śţèî�îè�ƹŹ�ƶŤƃƽ�ţƺƳĥǀ�Ě�ƺěƿŚ��ƜŤƯǀŵƺŝ�ź��Ʈĩ��źºţƿ��ºţřŷ�űźºƳ�Ʋƾ�

řżƟřƿƘưū�ƂǀƷŚƴŤƯ�űźƳ�ƹ�Ţƾ�Ƙưū�ŶƃŹǀƹŹ�Ţƽ�ţƺƳĥǀ�ĚTR-250��ţźţ�ƶŝǀ�Ŝèìí�å��ƹéëå�æ�ŻƹŹ�źŝ��ŝ�ƹǀźŤƄƿƱō�Ʋ�ƹŹ�ŚƷƽ�ţƺƳĥǀ�Ě�ƺěƿŚ���ţźţ�ƶŝǀ�Ŝéìæ�å��ƹëåç�æ�
ŻƹŹ�źŝ��Ŷƃ�ƵŶƷŚƄƯ��ƫƺţ�ƆƫŚųŚƳ�űźƳǀƪŨƯ�Ŷ�ƹŹƽ�ţƺƳĥǀĚ�ŚƷƽ�TR-186��TR-221��TR-250ų��ǀĭ��źŞƴģŹŚǀĮƳ��ęŚţźǀƺě��Ʋ�ºƿ��ţźţ�ƶºŝ�źƸĜºſ�ƹ�Ś�ºǀ�Ŝëè�îí��í�ìî��
éé�íç��íç�íè��åè�ìî��æç�îå��îé�æçì��ƹíé�æææ�ŵƺŝ�ƵŹƺě��ŝǀƂ�źţƿƮĩ�ƹ�Ʋ�źţƿƯ�ƲǀĮƳŚǀ�ƱŚƯŻ�Ʋƿ�ƪƀƳ�Ĩçå�æå��ƹçè�î�ţźţ�ƶŝ�ƶĩ�ŵƺŝ�ŻƹŹǀƹŹ�Ŝƽ�ţƺƳĥǀĚ�ŚƷƽ�
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Effect of eight Cucumis genotypes including cucumber TR-186, TR-221 and TR-250, Girtap, Negeen, Sepehr and Pouya 
and Armenian cucumber Cucumis melo var. flexuosus on population growth parameters of Aphis gossypii was studied. The 
experiment was conducted under controlled condition at 25±1℃, 60±5% RH and a photoperiod of 16:8 h (L:D). Population 
growth parameters including net reproductive rate (ܴ), intrinsic rate of increase (ݎ), finite rate of increase (Ȝ), gross 
reproductive rate (ܴܴܩ) and mean generation time (ܶ) were analyzed by Two-Sex MSChart programm. Differences between 
the parameters on these hosts were significant. The net reproductive rate ranged from 43.70 on �TR-221� to 92.39 offspring 
per individual on �Pouya�. The lowest value of intrinsic rate of increase and finite rate of increase were observed on �TR-250� 
(0.378 and 1.460 day− 1, respectively) and the highest on �Pouya� (0.471 and 1.602 day− 1, respectively). The gross 
reproductive rates were 98.63, 79.8, 82.44, 83.82, 79.03, 90.12, 127.94, 111.84 offspring on TR-186, TR-221 and TR-250, 
Armenian cucumber, Girtap, Negeen, Sepehr and Pouya, respectively. The maximum and minimum mean generation time 
were recorded 10.20 and 9.23 days on �Negeen� and �TR-250� respectively. Due to lower net reproductive rate, intrinsic rate 
of increase, finite rate of increase, gross reproductive rate and longer mean generation time; �TR-250� was the most resistant 
genotype to melon aphid and  the most susceptible genotype was �Pouya on the basis of these parameters. This information 
can be used to estimation of host plant resistance, improve integrated pest management programs and lead to genotype 
selection for crop breeding programs. 
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ƺưƳ�ƹ�ŶƃŹ�Coboldia fuscipes (Diptera: Scatopsidae)�ŚƷŚƯŵ�Źŵƽ�ƹŹ�ƞƬŤŴƯƽ�ĩřŹƺų�ġŹŚƣƾ�ƶưĩŵ�řƽ�ŰƯ�Źŵǀ�Ǝ
ŞƏ�ŢƄĩǀƘƾ 

��
ưſǀźĭŻźŝ�ƶæƬƘſŚŞƗ��ƾ�ƳŚƯŻƾæƘſ��ǀſŚŞƗ�Ŷƾæ��ƃ�ƶưŬƳǀƳřƹźƾ�ƳŚſŹŚƟƾæ�ƹ�ŚƟƹ�ŚƋŹƾƿ�źŤƃƺƃƽç��
æ���ĭ�ƵƹźĭǀƵŚ�Īƃżěƾŵźě��ƿŻŹƹŚƄĩ�žƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾŻřŹ�ƵŚĮƄƳřŵ��ƽ�ƵŚƄƳŚƯźĩ��ç���ƵźƄů�Ƶƹźĭ�ſŚƴƃƾ�ŻŹƹŚƄĩƽŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽƯǈſř�ŵřŻō�ƵŚĮƄƳřŵ��ƾ�ħřŹř�Ŷůřƹ��
��

�ƶƄě(Diptera: Scatopsidae)�Coboldia fuscipes (Meigen)��ƱřƺƴƗ�ƶŝƿĪƾ�ĩřŹƺų�ġŹŚƣ�šŚƟō�Żřƾ�ƶưĩŵ�řƽ�Ư�śƺƀŰƯƾ�ŵŵźĭ��ƹŹǇ�ŚƷƽ�řƿ�Żř�ŢƟō�Ʋ
źěƿŵŹƺưƿƹ� Ś�ƯǀƬƀǀƭƺ�ŚƷƽ�ĩřŹƺų�ġŹŚƣƾ�ƶưĩŵ�ƽ�ŸƜţƿƳ�ƪƯŚĩ�šřźƄů� ƹ� ƵŵƺưƳ� ƶǀŝ�ƪƯřƺƗ�ƪƣŚƳ� żǀŹŚưƽ�řŻƽ�ƶưĩŵ�ġŹŚƣ�řƽ�Ưƾ�ŶƴƃŚŝ� �ƺưƳ� ƹ� ŶƃŹ�ŶƳƹŹƽCoboldia 

fuscipes (Meigen) (Diptera: Scatopsidae)�ƹŹƽ�ƺſƿ�ƶA15�ƶưĩŵ�ġŹŚƣ�řƽ�ĪƄţ�ƶƬůźƯ�ƹŵ� ŹŵǀƴƬĩ�ƪƾ�ƯǀƬƀǀƷŶĩŚų�ƶƬůźƯ�ƹ�ƭƺƾ�ƫƺţ� Żř� ƵŶƃǀ�Ŷ�Źŵ�ġŹŚƣ
ŚƯŵ�ŢƠƷƽ��ŢŝŚŧæê��æí��çå��çê��çì��èå��ƹèè�ƀƬſ�ƶūŹŵǀŞƀƳ�ŢŝƺƏŹ��Žƺƾ�êtëê�ŹƺƳ�ƵŹƹŵ�ƹ�ŶƇŹŵƽ�æç�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹæç�ŹŚţ�ŢƗŚſƿĪƾ�ſŹźŝ�ŵŹƺƯƾ��Źřźƣ
ŢƟźĭ��ŚƷŚƯŵ�Źŵƽ�æê��ƹèè�ƀƬſ�ƶūŹŵǀƜƫŚŝ�ƵźƄů�Žƺƾ�ŶƄƳ�źƷŚƓ��ƯǀĮƳŚǀ�Ʋě�ƵŹƹŵ�ƩƺƏǀŚƷŚƯŵ�Źŵ�ŢƟō�ƙƺƬŝ�Żř�Ƃƽ�ÎÕ��ÏÍ��ÏÒ��ÏÔ��ƹÐÍ�ƀƬſ�ƶūŹŵǀţźţ�ƶŝ�Žƺǀ�Ŝ
æî�åtêæ�ëå� �æê�åtèæ�éé� �æè�åtìê�çê� �æè�åtíç�çè�� ƹæç�åtìç�æë�ŰƯ� Źŵ� ŻƹŹǀƷŶĩŚų� Ǝƾ�ƹ� ƵŶƃçè�åtææ�ëè� �æë�åtåì�éî� �æé�åtèè�çë��
æì�åtæå�çê�� ƹæë�åtåê�æî�ŰƯ� Źŵ� ŻƹŹǀƯ� ƎǀƬƀǀƭƺ�Ŷƃ� ƶŞſŚŰƯ� Źřŵ� �ř� źŝƿŚƯŵ�ŽŚſř� Ʋƽ�Ƹŝǀř� ƺưƳ� ƹ� ŶƃŹ�ŢƸū� ƶƴƿƹŹ�ŢƟō� Ʋƽ�ƺſƿ� ƶA15�ŰƯ� ƹŵ� źƷ� Źŵǀ�Ǝ
ƯǀƬƀǀƭƺ�ƷŶĩŚų�ƹ�Źřŵƾ��ƵŶƃèå�ƀƬſ�ƶūŹŵǀƶŝ�Žƺ�ŶƯō�Ţſŵ��ŝǀƺưƳ�ƹ�ŶƃŹ�ƵŹƹŵ�ƩƺƏ�Ʋƽ�řƿƹŹ�ŢƟō�Ʋƽ�ŰƯǀƯ�ƎǀƬƀǀƭƺ�ŰƯ�ƹ�ŹřŵǀƷŶĩŚų�Ǝƾ�ŚƷŚƯŵ�Źŵ�ƵŶƃƽ��ƞƬŤŴƯ

ƴƘƯ�šƹŚƠţƾ�Ŷƃ�ƵŶƷŚƄƯ�Źřŵ��źţǇŚŝƿƲ�ŢŞƀƳ�ƵŵŚƯ�ŚƷ�Źŵ�źƷ�ƹŵ�ŰƯǀƎ�Źŵ�ŚƯŵƽ�æí�ƀƬſ�ƶūŹŵǀŽƺ�Ŷƃ�ƵŶƷŚƄƯ��řźŝƽ�Şƃǀƶ�ŻŚſƽ�ŝ�ƶƐŝřŹǀ�ƹŵ�Żř�ŚƯŵ�ƹ�ƺưƳ�ƹ�ŶƃŹ�űźƳ�Ʋ
Ɛų�ƩŶƯƾ�Ŷƃ� ƵŵŚƠŤſř��Śě� ƶƳŚŤſōǀƿƴƾ�ŰƯ�Źŵ� ƺưƳ� ƹ� ŶƃŹǀƷŶĩŚų�Ǝƾ�Ư�ƹ�ƵŶƃǀƬƀǀƭƺ�źƏ� Żř� Źřŵƿ�ƢƐų�ƩŶƯƾ�Ikemoto & Takai�ţźţ� ƶŝǀ�Ŝåìë�åtæíí�æè��ƹ

åíç�åtèìí�æè�ƀƬſ�ƶūŹŵǀŚƯŵ�ŢŝŚŧ� ƹ�Žƺƾƿ�ţźţ�ƶŝǀ�Ŝåæì�ètçìå�èåì��ƹêæë�ètììæ�èçç�ŻƹŹ���ưŴţ�ƶūŹŵǀŶƃ�ƵŵŻ�Ʋ� �řźŝŚƴŝƿř�Ʋƿ�ƲƩŶƯ�řźŝƽ�ưŴţǀŚƯŵ�Ʋƽ�
Śě�ƶƳŚŤſōǀƿƴƾ�ŚƯŵ�ŢŝŚŧ�ƹ�ƺưƳ�ƹ�ŶƃŹƿƾ�C. fuscipes�ěǀƯ�ŵŚƸƴƄƾ�ŵƺƃ��ŚŤƳƿŧŐţ�Żř�ƪƇŚů�ŪǀƹŹ�ŚƯŵ�šřźƽ�ƺưƳ�ƹ�ŶƃŹ�ƵŹƹŵƽ�C. fuscipes�řźŝƽ�ěǀƂ�ŝǀƴƾ�Ɯţ�ŶƳƹŹǀǀ�šřź

ƘưūǀŢ�ƶƯŚƳźŝ�ƶƘſƺţ�ƹ�ŚƷƽ�ŶƯƿźƿŤƾ�řƿƠƯ�ŢƟō�Ʋǀŵƺŝ�ŶƷřƺų�Ŷ���
��

Development of Coboldia fuscipes (Diptera: Scatopsidae) at different temperatures on button 
mushroom in natural medium  
 
Barzegar, S.1, A. A. Zamani1, S. Abbasi1, N. Shirvani Farsani1 and R. Vafaei Shooshtari2 
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Coboldia fuscipes (Meigen) (Diptera: Scatopsidae), is considered as one of the pests of button mushroom, Agaricus 
bisporus (Lange). Larvae of C. fuscipes feed on primordia and mycelia of button mushroom and adult flies are known as 
vectors of pathogenic agents. Developmental time of Coboldia fuscipes (Meigen) (Diptera: Scatopsidae) on A15 variety of 
button mushroom in two stages of spawn-running and casing was evaluated at seven constant temperatures (15, 18, 20, 25, 
27, 30 and 33˚C), 65±5 % relative humidity and a photoperiod of 12L:12D hours. No adult was emerged at 15 and 33˚C. The 
developmental times of pest at 18, 20, 25, 27 and 30˚C were calculated 60.51±0.19, 44.31±0.15, 25.75±0.13, 23.82±0.13 and 
16.72±0.12 days in stage of casing and 63.11±0.33, 49.07±0.16, 26.33±0.14, 25.10±0.17 and 19.05±0.16 days in stage of 
spawn-running, respectively. Accordingly, the fastest development occurred at 30˚C in both stages. The highest proportion of 
females was obtained at 18˚C in both stages. Two linear models were used to describe the relationship of developmental rate 
and temperature. T0 were estimated by the Ikemoto & Takai model to be 13.188±0.076 and 13.378±0.082˚C and thermal 
constant (k) to be 307.270±3.017 and 322.771±3.516 DD in stage of casing and spawn-running, respectively. Therefore, The 
Ikemoto & Takai linear model is suggested to estimate the lower developmental threshold and thermal constant of C. 
fuscipes. These data will be useful to predict population dynamics and developing management programs of pest. 
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ųźŝƾ�ŚƷźŤƯřŹŚěƽ�ĭŶƳŻ�ƩƹŶūƾ�ƫƺţ�ƹǀƬŨƯŶƾ�ŹƺŞƳŻBracon hebetor (Hym.: Braconidae) ųŷ�Żř�žě���ºǀƵź��ŻŚºſƽ�
řźƃ�Źŵ�ŚƯźſ�ŹŵƿŚƯŻō�ƎƿƷŚĮƄƾ��

��
źƯƿƬƗ�Ʈƾ�ƳŚųƾæſ��ǀƬƗ�Ŷƾ�ƺƠƇƽæĥƹŹ��ƿŶưůř�Ʋƽæ�ƹ�ōƿŵźưƳřƺū�řŶç��
æ��ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽƯƹŹř�ƵŚĮƄƳřŵ��ǀƯƹŹř��ƶǀ�ƶ�m.alikhani20@gmail.com�ç��ŝźţ�ƵŚĮƄƳřŵǀ�ŢƱřźƸţ��ŽŹŶƯ 
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ųŷǀƵź�ŻŚſƽ�Źřżŝř�ƱřƺƴƗ�ƶŝ�ŚƯźſ�Źŵƽ�řźŝ�ŶƴưƃŻŹřƽ�ƫƺţǀŻ�ŹŚƸƯ�ƪƯřƺƗ�ƵƺŞƳř�ŶƿŤƀƾ�Ưƾ�ŶƃŚŝ��ųŷ�šŶƯ�ƩƺƏǀƵź�ŻŚſƽ�řŹřŵƽ�ţƹŚƠŤƯ�šřźŧřƾ��ŦƗŚŝ�Ţſř�ƲĪưƯ�ƹ�Ƶŵƺŝ
ƹ�ƂƷŚĩƿĭĦƾ�ŚƷƽ�ƫƺţ�ƹ�ŚƤŝǀƬŨƯ�Ŷƾ�ŝ�ƪƯŚƗǀŵŵźĭ�ƩźŤƴĩƺ��ř�ŹŵƿƤŰţ�ƲǀŧŚţ�ƢǀƵŹƹŵ�ź�ŚƷƽ�ųŷ�ƞƬŤŴƯǀƵź�ŻŚſƽ��ŚƯźſ�Źŵ�é�ƀƬſ�ƶūŹŵǀŽƺ���ƪƯŚƃå �ŶƷŚƃ���ê��æå��ƹæê�
ƹŹ�ŻƹŹƽ�ųźŝƾ�ŚƷźŤƯřŹŚěƽ�ƫƺţǀƬŨƯŶƾ�ĭŶƳŻ�ƩƹŶū�ƹƾ��ŹƺŞƳŻB. hebetor�ƹŹƽ�ŝ�źųō�Ʋſ�ƹŹǇǀ�ŵŹō�ŶAnagasta kuehniella ��ŚƯŵ�Źŵƽ�ætçí��ºƀƬſ�ƶūŹŵǀ��Žƺ
ŢŝƺƏŹ�ŞƀƳƾ�êtëê�ŶƇŹŵ�ŹƺƳ�ƵŹƹŵ�ƹƽ�æë�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹí�ŹŚţ�ŢƗŚſƿƨƾ�ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ� Śě�Źŵƿ�źƷ�ƱŚƿƵŹƹŵ�Żř�Ĩ�ŚƷƽ�ųŷǀƵź�ŻŚſƽ�ŵřŶƘţ��çå��Żř�ŢƠū

ŻřŹŚě�ƪƯŚĩ�šřźƄůƿŗƺŤǀƮƷ�ŵřźƟř�ƱřƺƴƗ�ƶŝ�Ŷ�ŢƟźĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�Ʋſ��ŹƹŹŚŝ�ƹ�ŚƤŝƽ�ŻřŹŚěƿŗƺŤǀ�źƷ�Źŵ�Ŷƿţ�Żř�Ĩǀ�źºųō�īźƯ�ƱŚƯŻ�Śţ�ƶƳřŻƹŹ�šŹƺƇ�ƶŝ�ŚƷŹŚưƿ��ƵźºƄů�Ʋ
ŵźĭ�ŢŞŧ�ƪƯŚĩƿŶ��řźŝƽ�ĪƄţǀ�ƪĭŶƳŻ�ƩƹŶūƾ�żŬţ�ƹƿƬŰţ�ƹ�ƶǀŚƷźŤƯřŹŚě�ƪƽ��ƁƹŹ�Żř�Ʊō�ƶŝ�ƍƺŝźƯCarry (1993)�Ŷƃ�ƵŵŚƠŤſř� �űźƳ�ŚƷƽ�ŹƹōŵřŻ�ƆƫŚųƽ�ŹƹŹŚŝ�ƹƽ�ŝǀ�Ʋ

ţǀƴƘƯ�šƹŚƠţ�ŚƷŹŚưƾ�Źřŵƽ�ţźţ�ƶŝ�ŶƷŚƃ�Źŵ�ƹ�ŶƴŤƃřŵǀ�Ŝëê�æçé��ƹçå�æåìųŷ�Źŵ��ǀƵźŻŚſƽ�ê�ŻƹŹ ţźţ�ƶŝǀ�Ŝæî�êë��ƹíè�éè�Źŵ��æå�ţźţ�ƶŝ�ŻƹŹǀ�Ŝîé�éç��ƹæí�èè�Źŵ��
æê�ţźţ�ƶŝ�ŻƹŹǀ�Ŝîê�èí��ƹåî�èå�ƶŝ�ŶƯō�Ţſŵ��ƯǀĮƳŚǀƫƺţ�ŹƹŹŚŝ�ƮŴţ�ŵřŶƘţ�ƲǀřŻř�ƶŝ�ƵŶƃ�Ŷƽ���ŻƹŹ�źºƷ�Źŵ�ƵŵŚƯ�źƷèî�ë��æå�é��éæ�è ƹ êé�è��ţźţ�ƶºŝ�ºǀ���ƩźºŤƴĩ�Źŵ�Ŝ
ųŷǀƵź�ŻŚſƽ�ê��æå��ƹæê�ƶŝ�ŻƹŹ�ŶƯō�Ţſŵ��Ư�ƹ�īźƯǀƹ�źƿƴƀƷĦƾ��qx��ƹŹǇ�ƶƬůźƯƽ�ƵŹƹŵ�ƭŚưţ�Źŵ�ŚƷƽ�ųŷǀƵź�ŻŚſƽ�ĭŶƳŻ�Ʃƹř�ŻƹŹ�ƱŚưƷ�Żřƾ�Ŷƃ�ƕƹźƃ��ƴŰƴƯƾ��Źŵ�ŚƤŝ

�ƕƺƳ�Żř�ŶƷŚƃ,�ĭŶƳŻ�ƵŹƹŵ�źųřƹř�Źŵ�ƵŶưƗ�šŚƠƬţ�ƕƺƣƹ�ƵŶƴƷŵ�ƱŚƄƳ�ƹƾ�ŵƺŝ�ƲƀƯ�ŵřźƟř�Źŵ�ƹ��ƵŹƹŵ�Źŵ�ŚƷƽ�ê�æå��ƹæê�ųŷ�ŻƹŹǀƵź�ŻŚſƽ�ƴŰƴƯƾ��ƕƺƳ�Żř�ŚƤŝ,,,�ŝ�ƹǀ�ƕƺƣƹ�źĮƳŚ
ŝǀźŤƄƿƯ�ƹ�īźƯ�Ʋǀřƹř�Źŵ�źƿĭŶƳŻ�ƵŹƹŵ�ƪƾ�ŻřŹŚěƿŗƺŤǀŵƺŝ�Ŷ��ŝǀźŤƄƿźŤưĩ�ƹ�ƲƿƯ�ƝźƘƯ�ƶĩ�ŹƺŞƳŻ�ƪƯŚĩ�šřźƄů�ŹƺƸƓ�ŶƇŹŵ�ƲǀŚƤŝ�Ʊřżƽ�ƜƫŚŝŚƳ�ƵŹƹŵƾ�Ưƾ�ţźţ�ƶŝ�ŶƃŚŝǀ�Źŵ�Ŝ

�ŶƷŚƃ�ìå�ŶƇŹŵ���ƹæå�ųŷ�ŻƹŹǀƵź�ŻŚſƽ��èé�ŶƇŹŵ��ƶŝ�ŶƯō�Ţſŵ��ƶƳřŻƹŹ�šŚƠƬţ�ƩŶƘƯ�ƽ��ŹƺŞƳŻ(1/e0)�ţźţ�ƶŝǀ�źƷ�Źŵ�ŜƿƵŹƹŵ�Żř�Ĩ�ŚƷƽ�����ƶºƘƫŚƐƯ�ŵŹƺºƯåë�å��åî�å��
æå�å�ƹææ�å�ƶŝ�Ţſŵ�Ưř�ŶƯōǀĭŶƳŻ�Ŷƾ��ex��ţźţ�ƶŝ�ŹƺŞƳŻ�ƪƯŚĩ�šřźƄů�ŹƺƸƓ�ƱŚƯŻ�Źŵ�ƹ�Ŷƫƺţ�ƶƔŰƫ�Źŵǀ�ƩźŤƴĩ�Źŵ�Ŝêê�æë��ƹéì�æç�Źŵ��ê�ųŷ�ŻƹŹǀƵź�ŻŚſƽ�ëì�æå��ƹ
îç�î�Źŵ��æå�ųŷ�ŻƹŹǀƵź�ŻŚſƽ�ìå�î��ƹçç�ææ��Źŵ�ƹæê�ųŷ�ŻƹŹǀƵź�ŻŚſƽ�éí�í��ƹìå�î�ƶŝ�ř�ƵŶƴƷŵ�ƱŚƄƳ�ƹ�ŶƯō�Ţſŵƿ�Ǝſƺţ�ŚƸƴţ�ƶƳ�ƩźŤƴĩ�ƶĩ�ŵƺŝ�ƲŻŚſŚƷŹ�ŵřźƟřƽ��ƵŶƃ

Ƴ�ũŚŤƳ�Ǝſƺţ�ƶĪƬŝǀƵŹƹŵ�Żř�ŶƘŝ�ż�ŚƷƽ�ųŷ�ƞƬŤŴƯǀƵź�ŻŚſƽ�Ư�šŹƺƇƾ�ĭǀŵź��ŚŤƳ�ŽŚſř�źŝƿƶŝ�Ū�ř�Źŵ�ƵŶƯō�ŢſŵƿſŹźŝ�Ʋƾ��ŹƺŞƳŻB. hebetor��řŹƯƾ��Śţ�ƱřƺţÎÒ��ƱƹŶŝ�ŻƹŹ
ŧŚţǀřŹŚĩ�źŝ�źƾƿ�ųŷ�ƱōǀƵź�ŻŚſƽ�ŵƺưƳ���
��

Some life table and reproductive parameters of Bracon hebetor (Hym.: Braconidae), after cold 
storage under laboratory conditions 
 
Alikhani, M.1, S. A. Safavi1, R. Ahmadi1 and A. Javanmard2 
1.Department of Plant Protection, Faculty of Agriculture, Urmia University, Urmia, Iran, m.alikhani20@gmail.com 
2.Former postgraduate student of Agriculture Biotechnology, Tarbiat Modares University, Tehran, Iran 
 

Cold storage is a valuable tool in mass rearing of biological control agents. Variation in Effective storage times may 
cause considerable reductions�in survival and reproduction characteristics�of the biocontrol agent. In present study, some life 
table and reproductive parameters of B. hebetor were studied on last instar larvae of Anagasta kuehniella after cold storage at 
4 ˚C including 0 (control), 5, 10 and 15 days. At the end of each storage treatment, life table parameters of wasps were 
measured in grows chambers under constant environmental conditions (28±1˚C, 65±5% RH and 16:8 (L:D) h) using 20 pairs 
of adult parasitoids as starting cohort. Observation on survival and fecundity were recorded daily until all the adults died. 
Data were analysed through Carryʼs method. Results proved that net fecundity and fertility rates had significantly 
differences in between treatments and were estimated to be 124.65 and 107.20 in control, 56.19 and 43.83 in 5-�days storage, 
42.94 and 33.18 in 10- days storage, 38.95 and 30.09 in 15- days storage, respectively. Fertile eggs per female per day were 
estimated to be 6.39, 4.10, 3.41 and 3.54 in 0, 5, 10 and 15- days�storage, respectively. At all duration storage, age specific 
mortality (qx) of parasitoid larvae was initiated from first day of its life. Survival curve was type �, in control and indicated a 
maximum mortality at the end of the period of life and the old individuals. Survival curve was type ,,,�  in 5, 10 and 15 days of 
storages, representing the highest mortality in the initial periods of life of parasitoid. Maximum and minimum of the survival 
rate of immature stages were seen in control (70%) and 10� days storage (34%), respectively. Mean daily mortality (1/e0) 
were obtained 0.06, 0.09, 0.10 and 0.11 in control, 5, 10 and 15- days storage, respectively. Life expectancy (ex) at newly 
emerged eggs and adults of the parasitoid�were estimated to be 16.55 and 12.47 in control, 10.67 and 9.92 in 5- days storage, 
9.70 and 11.22 in 10- days and 8.48 and 9.70 in 15- days, respectively and indicated that released adult parasitoids and their 
progeny can be effective after different cold storage durations. Our data showed that B. hebetor can be cold stored for 15 
days without affecting the performance of the parasitoid. 
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ſŹźŝƾ�ŚƤƫř�ŢƯƹŚƤƯƾƿ����ƶºŝ�ŢŞºƀƳ�ƭŶºƴĭ�ƮƣŹ�ƹŵ�Źŵ��ƶŤºƃ�����ƭŶºƴĭ�żŞºſSitobion avenae (Fabricius) (Hemi.: 

Aphididae) 
��
ŶƣƿŹƺƳ�źƽ�ƳǈŞƴƣƾ��ƴƯǀƷŚƴě�ƵĦƾ��ŗřźŞūǀſ��ƺŬƯŻŹ�ƪǀƬƗ�Ŷƾ�ŰŤƟ�źƜƇřƾ��ƹƳřŵźƯ�ƱŚĭĦƯƾ�ǈƏƾƿ��

ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾƵŶĪƄƳřŵ���ƭƺƬƗ�ŻŹƹŚƄĩƽŝŵŹř�ƢƤŰƯ�ƵŚĮƄƳřŵ��ǀƬƾŝŵŹř��ǀ�ƪ�gnouri@uma.ac.ir��
 

��ƭŶƴĭ�żŞſ�ƶŤƃSitobion avenae��ƿĪƾ�Ź�ƶƳřŵ�šǈƛ�ƮƸƯ�šŚƟō�Żřƿ�ƹ�żƿĪƾ�ƹ�ƩŚƤŤƳř�ƮƸƯ�ƪƯřƺƗ�ŻřƿĮƫƺţƺĩ�Žƹźƾ�Ư�ƺū�ŵŹŻƾ�ŶƃŚŝ���ŢƯƹŚƤƯ�Żř�ƵŵŚƠŤſřŚƤƫřƾƿ�
řźŝƽ�Ƙưū�ƂƷŚĩǀƩŚſ�Źŵ�šřźƄů�Ţ�ŚƷƽ�ųřǀŢſř�ƶŤƟźĭ�Źřźƣ�ƶūƺţ�ŵŹƺƯ�ź��ŚƤƫř�ŢƯƹŚƤƯƾƿ�ĭ�Ƃƴĩřƹ�źŧř�ŹŵǀŸƜţ�ƶŝ�ƵŚƿ�ŢƟō�ƶřƿƯ�ŵŚŬƾ�ŵŵźĭ��ř�ŹŵƿƤŰţ�Ʋǀ��ŹƺºƔƴƯ�ƶŝ�Ƣ
ŚƤƫřƽ�ƭŚƳ�Śŝ�ƭŶƴĭ�ƭŚƣŹř��ƭŶƴĭ�żŞſ�ƶŤƃ�ƶŝ�ƭŶƴĭ�ƮƣŹ�ƹŵ�Źŵ�ŢƯƹŚƤƯ�ŚƷƽ�Śſƽ�ƃ�ƹ�żƳƺſǀŵƹźƽ��ƶƬůźƯ�Źŵè�řźŝ�ƱŶƃ�ƶĭźŝƽ�šŶƯ�ŚƷƽ�å��ç��é��ë��í��ƶŤƃ�ŵŶƗ�Ūƴě�Śŝ�ŻƹŹ

Ɣƴţ�ŶƃŹ�ĨƣŚƏř�ƪųřŵ�Źŵ�ƚƫŚŝ�ƭŶƴĭ�żŞſǀŚƯŵ�Źŵ�ƵŶƃ�Ʈƽ�çtçê�ƀƬſ�ƶūŹŵǀŞƀƳ�ŢŝƺƏŹ��Žƺƾ�Ò�tÓÍ�ŶƇŹŵ�ŹƺƳ�ƵŹƹŵ�ƹƽ��L:D��ÎÑ�ÎÍ�ŵźĭ�ƵŵƺƫōƿźĜſ�Żř�žě�ƹ�Ŷƽ�
�źƷ�ƱŶƃƿř�Żř�ĨƿšŶƯ�Ʋ�ĭ��ŚƷǀřźŝ�ƱŚƷŚƽ��šŶƯÑÕ�Ɨ�ŢƗŚſŹŚƽ�ŹřŶƸĮƳ�ƶŤƃ�Żřƽ�ŶƳŶƃ���žĜſ�źŝƹŹƽ�ĭ�źƷǀ�ƵŚƿ�Ŷƃ�ƶƟŚƋř�ƚƫŚŝ�ƶŤƃ�Ĩ�řźŝƽ�ţ�źƷǀ�ŹŚưÏÍ�ŹřźĪţ���ƹ
ŚƷźŤƯřŹŚěƽ�ŻƿŢƀ�ſŚƴƃƾ�ŢƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ�Ʊō��ŚŤƳƿƶĩ�ŵřŵ�ƱŚƄƳ�ƪƇŚů�Ū�Ư�źƔƳ�ŻřǀĮƳŚǀĭŹƺě�ƶƬůźƯ�ƺưƳ�ƹ�ƺƄƳ�ƵŹƹŵ�ƩƺƏ�Ʋƾ�ŝǀ�ƹ�ƭŶƴĭ�ƮƣŹ�ƹŵ�Ʋŝǀţ�ƲǀŚƷŹŚưƽ�

ƳŚƯŻƾ�ƹŹƽ�ƝǈŤųř�ƮƣŹ�ƹŵ ƴƘƯƾ�Źřŵƽ Źŵ ŮƐſ �ƩŚưŤůřÒ��ƶŝ��ŵŹřŵ�ŵƺūƹ�ŹƺƏƽ�Ư�ƶĩǀĮƳŚǀŚưƳ�ƹ�ƺƄƳ�ƵŹƹŵ�ƩƺƏ�Ʋƽ�ƵŹƺě�ƹŹ�ŚƷƽ�Śſ�ƮƣŹƽ�żƳƺſ ÎÒ�ÎÍ �ŻƹŹƹŹ�ƹƽ��ƮƣŹ
ƃǀŵƹźƽ�ÖÕ�Ô�Ŷƃ�ŢŞŧ�ŻƹŹ.�ŝǀźŤƄƿƯ�ƲǀĮƳŚǀŚưƳ�ƹ�ƺƄƳ�ƵŹƹŵ�ƩƺƏ�Ʋƽ�ƵŹƺě�Śſ�ƮƣŹ�Źŵ�ŚƷƽ�ƃ�ƹ�żƳƺſǀŵƹźƽ�ţźţ�ƶŝǀ�ŜÐ�ÎÍ��ƹÕ�Õ�Źŵ�ŻƹŹ�ţǀ�ŹŚưÓ��ĭŵƺºƫō�ŻƹŹƾ��ºƬŞƣƾ�

Ŷƃ�ƵŶƷŚƄƯ��źŤưĩ��ŚƯřƿƯ�ƲǀĮƳŚǀŚưƳ�ƹ�ƺƄƳ�ƵŹƹŵ�ƩƺƏ�Ʋƽ�ƵŹƺě�Ʒ�Śí�î�ƹë�ì�ŻƹŹ�ţ�Źŵǀŵźĭ�ƵŶƷŚƄƯ�ŶƷŚƃ�ŹŚưƿŶ��ŝǀźŤƄƿźŤưĩ�ƹ�ƲƿƯ�ƲǀĮƳŚǀƫƺţ�ũŚŤƳ�ŵřŶƘţ�Ʋǀ�Ŷ�ƵŶƃ�ŹŵƭŚƣŹř�
ƃǀŵƹźƽ�Śſ�ƹƽ�ƶŝ�żƳƺſ�ţźţǀ�ŜÎ�ÎÖ��ƹÑ�Ó�ŵƺŝ�ƵŹƺě��ŝǀźŤƄƿźŤưĩ�ƹ�ƲƿƯ�ƲǀĮƳŚǀ�Ʋƫƺţ�ƵŹƹŵ�Źŵ�ũŚŤƳ�ŵřŶƘţǀƬŨƯ�Ŷƾ�ŝǀţ�ƲǀŚƷŹŚưƽ�ƳŚƯŻƾ�ƹŹƽ�Śſ�ƮƣŹƽ�ƶŝ�żƳƺſ�ţźţǀ�Źŵ�Ŝ
ţǀ�ŶƷŚƃ�ŹŚư�Ó�Î�ŵŶƗ��ţ�ƹǀ�ŹŚưÓ�ĭŵƺƫō�ŻƹŹƾ�ƬŞƣƾ��Ï�Î�ŵŶƗ��ŵƺŝ��ƹƹŹƽ�ƃ�ƮƣŹǀŵƹźƽ�ţ�Źŵǀ�ŶƷŚƃ�ŹŚư�ÍÑ�Ï�ŵŶƗ��ţ�Źŵ�ƹǀ�ŹŚưÓ�ĭŵƺƫō�ŻƹŹƾ�ƬŞƣƾ��Ó�Î�ŵŶƗ��ŶƯō�ŢſŶŝ��

řźŝŚƴŝƿŤƳ�Ʋǀĭ�ƶŬǀźƽ��Śŝ�ƶĩ�ŶƃÓ�ĭŵƺƫō�ŻƹŹƾ�ƬŞƣƾ�Ư�ƭŶƴĭ�żŞſ�ƶŤƃ�ƶŝ�ƭŶƴĭƾ�ŚƤƫř�ŢƯƹŚƤƯ�Ʊō�Źŵ�Ʊřƺţƾƿ�ř�ƶŝ�ŢŞƀƳƿř�ƶŤƃ�Ʋƿ�ƶƯŚƳźŝ�Źŵ�ƶĩ�ŵƺưƳ�ŵŚŬIPM�řƿ��ŢºƟō�Ʋ
Ưƾ�ƠƯ�ŶƳřƺţǀŵƺƃ�Ɩƣřƹ�Ŷ�� 

 
Study of induced resistance in two wheat cultivars to English grain aphid, Sitobion avenae 
(Fabricius) (Hemi.: Aphididae) 
 
Nouri Ganbalan, G., M. Panahi, J. Razmjou, S. A. Asghar Fathi and M. Mardani- Talaee 

Department of Plant Protection, Faculty of Agricultural Science, University of Mohaghegh Ardabili, Ardabil, 
gnouri@uma.ac.ir 
 

English grain aphid, Sitobion avenae, is one of the most important pests of cereal, which spreads barely yellow dwarf 
virus. The use of induced resistance has been proposed in recent years in insect control. Induced resistance develops in plants 
in response to the feeding of the pest. In this research to induce resistance in two wheat cultivars of Sysonz and Shiroodi at 
the three leaf stage to S. avenae, plants were infested for periods of 0, 2, 4, 6 and 8 days treatment by 5 adult aphids in a 
growth chamber at 25±2ºC, 60±5 % RH and 14:10 L:D conditions. After passing these periods, insects were removed and the 
plants were kept without insect for 48 h. Then one adult aphid was transferred to each plant (20 replications for each 
treatment) and biological parameters of the aphid were investigated. Results showed, there were significant differences 
between two cultivars and among treatments respect to the aphid�s nymphal development time. The mean nymphal 
development time was recorded 10.15 days for Saysonz and 7.98 days for Shiroodi. The highest nymphal development time 
was observed, on 6 days of prior- infestation period, 10.3 and 8.8 days in Saysonz and Shiroodi, respectively. But the lowest 
nymphal development time was observed, on control treatment, 9.8 and 7.6 days in Saysonz and Shiroodi, respectively. The 
highest and lowest number of nymphs produced per adult female was 19.1 and 6.4 nymphs in Shiroodi and Saysonz cultivars, 
respectively. The highest and lowest number of nymphs per adult was observed on control treatment and 6 days prior- 
infestation period, 1.6 and 1.2 number for Saysonz and 2.04 and 1.6 number for Shiroodi, respectively. Therefore, it was 
concluded that prior- infestation of the wheat plants by this aphid for 6 days period can induce resistance to this aphid, which 
can be used in the IPM of the aphid.  
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Ƙưū�śŚŴŤƳř�ºǀŢ��Ưƺºŝƾ���ŹƺºŞƳŻźţƿ�ŚºƯřźĭƺĪ�Trichogramma spp. ���řźºŝƽ��ŝ�ƩźºŤƴĩǀĥƺƫƺ�ºƿŝ�Ĩ�ºǀ�ƶºūƺĭ�Ŷ��ºĮƳźƟƾ�� �
(Meyrick)�Tuta absolutařźƃ�Źŵ��ƿŚƯŻō�ƎƿƵŚĮƄ��

��
ſǀƋřŹ�ƵŶǀŶưůř�ƶƽ�ŹƺěÎųźƟ�ƭřźƸƃ��ƾÏƄƳŚƸū��ǀƯźĩŚƃ�źƾÎ�źƸƃ�ƹƿźƠƘū�ŹŚƽÎ��
Î��ĭ�ƵƹźĭǀĪƃżĜƷŚƾ�ŻŹƹŚƄĩ�ƵŶĪƄƳřŵƽ���ƱŚŤſźƫ�ƵŚĮƄƳřŵr_ahmadipoor@yahoo.com�Ï��ƤŰţ�ƶƀſƺƯǀĭ�šŚƤǀƵŚ��Īºƃżěƾ���ƤŰţ�ƂºŴŝ��ŹƺºƄĩǀ���ƩźºŤƴĩ�šŚºƤ
ŝǀĥƺƫƺƿĨ��
��

ŝǀƶūƺĭ�Ŷ�ĮƳźƟƾ��Tuta absoluta Meyrick��ƿĪƾ�ƶūƺĭ�ƮƸƯ�šŚƟō�Żř�ĮƳźƟƾ�źƯō�ŹŵƿŚĪƽ�ŝƺƴūƾźƟō�ƩŚưƃ��ŚěƹŹř��ƿſō�śźƛ�ƹ�ŚƤǀƯ�śƺƀŰƯ�Śƾ�ŵƺƃ��řƿ��ŢºƟō�Ʋ
ƬĩǀŶƽ�ĭ�ƪůřźƯ�ƶưƷǀƯ�ƵŚǀƯ�Ʊō�ƩźŤƴĩ�ƭŶƗ�šŹƺƇ�Źŵ�ƹ�Ƶŵřŵ�Źřźƣ�ƶƬưů�ŵŹƺƯ�řŹ�ƱŚŝżƾ�ŵƺŝŚƳ�ƶŝ�ŶƳřƺţƽ�ŵƺƃ�źŬƴƯ�ƩƺƈŰƯ�ƪƯŚƧ��ƿĪƾ�ƁƹŹ�Żř�ŚƷƽ�ř�ƩźŤƴĩƿ��ŢƟō�Ʋ

ŝ�ƩźŤƴĩ�ƞƬŤŴƯ�ƪƯřƺƗ�Żř�ƵŵŚƠŤſřǀĥƺƫƺƿ�ŹƺŞƳŻ�ƶƬưū�Żř�ĨTrichogramma (Hym.: Trichogrammatidae)�ŻřŹŚě�ƱřƺƴƗ�ƶŝƿŗƺŤǀŴţ�Ŷŝ�Ʈǀƶūƺĭ�Ŷ�ĮƳźƟƾ�Ţſř���Źŵ
řƿſŹźŝ�Ʋƾ�ƬŝŚƣǀŢ�ŚƷƽ��ƞƬŤŴƯÎÐ�Ưƺŝ�Ɓƺſƾ�źţƿƶƳƺĭ�ƪƯŚƃ��ŚƯřźĭƺĪ�ŚƷƽ�T. brassicae��T. evanescens��T. principium�ƹ�T. pintoi�Ɩưū�Źƹōƽ��Żř�ƵŶƃ

řźŝ�ŹƺƄƧ�ƞƬŤŴƯ�ƍŚƤƳƽ��ƩźŤƴĩT. absoluta�řźƃ�ŹŵƿŚƯŻō�ƎƿŻŹř�ƵŚĮƄƿŝŚƾ�ŶƳŶƃ��ŚƯŻōƿƂ�Żř�ƵŵŚƠŤſř�Śŝ�ŚƷ�ƶūƺĭ�ĮƳźƟƾ��żưƸƳŚƳ�ƮƣŹÓÎÕÖ�ŢŝŚŧ�šŹřźů�ơŚţř�Źŵ��ÎtÏÑ�
ƀƬſ�ƶūŹŵǀŞƀƳ�ŢŝƺƏŹ��ŽƺƾÎÍtÓÍ�ŹƺƳ�ƵŹƹŵ��ŶƇŹŵƽ�ÎÓ�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹÕ�ŹŚţ�ŢƗŚſƿĪƾ��ƟŵŚƈţ�ǈƯŚĩ�ŭźƏ�ŜƫŚƣ�Źŵƾ��ŹŵÎÏ�Ŷƃ�ƭŚŬƳř�ŹřźĪţ��řźŝƽ�Ƙưū�źƷǀ�Ţ
ƵŵŚƯ�ŹƺŞƳŻ�ŚƷƽ�ĮŤƠūǀźƽ��źưƗ�ƩƺƏ�Śŝ�ƵŵźĩÎÏ��ÏÑ�ƶŝ��ŢƗŚſ�ŵřźƠƳř�šŹƺƇƽ�ƹŹƽ�ƶĤĭźŝ�ŚƷƽ�ƹŚůƽ�ÏÍ�ó�ÐÍ�ƮŴţ�ŵŶƗ��ƵŻŚţ�ƽ�ŝǀƶūƺĭ�Ŷ�ĮƳźƟƾ��šŶƯ�ƶŝÏÑ�ŢƗŚſ�

Ťſǈě�ƝƹźƓ�ƱƹŹŵǀĪƾ�ƶƳřƺŤſř�řƽ��ƪƨƃ�Ò�Õ���ÎÎ�ŤƳŚſƾ�źŤƯ��ŶƳŶƃ�Ƶŵřŵ�Źřźƣ��īźŝ�žĜſ�ŹřŶƸĮƳ�ŢŝŚŧ�šŹřźů�ơŚţř�Źŵ�ŻƹŹ�Ūƴě�šŶƯ�ƶŝ�ŚƷƽ�Ư�ƹǀ�ƱřżŻřŹŚěƿŤǀ�ƮŴţ�Ʈƀ
T. absoluta�Ɓƺſ�Ǝſƺţ�ŚƷƽ�źţ�ŹƺŞƳŻ�ƞƬŤŴƯƿƘţ�ŚƯřźĭƺĪǀǀŶƃ�Ʋ��ŚƤƯƿƯ�ƶƀǀĮƳŚǀƲ��ŮƐſ�Źŵ�ƲĪƳřŵ�ƱƺƯŻō�Żř�ƵŵŚƠŤſř�Śŝ�ŚƷÎ��ŢƟźĭ�ƭŚŬƳř��ŚŤƳƿ�ŵřŵ�ƱŚƄƳ�ŪƯǀĮƳŚǀ�Ʋ

ƮŴţ�ŵřŶƘţ�ŚƷƽ�ŻřŹŚěƿƁƺſ�Ǝſƺţ�ƵŶƃ�Ţ�ŚƷƽ�ƴƘƯ�šƹŚƠţ�ƞƬŤŴƯƾ�Źřŵƽ��ŚŝƿŶƨƿŶƳŹřŵ�źĮ��ŝǀźŤƄƿŻřŹŚě�ŶƇŹŵ�ƲƿŤǀ�ŹƺŞƳŻ�Ǝſƺţ�ƮƀT. brassicae��Ɩºưū�Źƹōƽ���Żř�ƵŶºƃ
Ư�ƶŝ�źƀƬŝŚŝǀ�ƱřżÕÒ���t�Ò�ÑÔ�źŤưƧ�ƹ��ŶƇŹŵƿƯ�Ʋǀ�ƶƳƺĭ��ĨƷŻ�Ɓƺſ�ƶŝ�ƍƺŝźƯ�ƱřżT. pintoi�Ư�ƶŝǀ�ƱřżÑÐ��t�ÎÔ�Ñ�ŶƯō�ŢſŶŝ�ŶƇŹŵ��ŚŤƳ�ŽŚſř�źŝƿ�ƹ�ƵŶƯō�ŢſŶŝ�Ū

ſŹźŝƾ�ŚƷƽ�ƶƳŚŴƬĭ�řƽ�ŚƸƳ�ŹŵƿţƺƧř�Ţǀřźŝ�ŜſŚƴƯ�Ěƽ�ŝ�ƩźŤƴƧǀĥƺƫƺƿŝ�Ʀǀ�Ŷƶūƺĭ��ĮƳźƟƾ�ƟźƘƯƾ�Ŷƃ�ŶƷřƺų����
 
Selection of Trichogramma native strain for biological control of tomato leafminer, Tuta absoluta 
(Meyrick) 
 
Ahmadipour, R.1, S. Farrokhi2, J. Shakarami1 and S. Jafari1 
1.Department of Entomology, College of Agriculture, Lorestan University, Khorramabad, Iran, r_ahmadipor@yahoo.com 
2.Iranian Research Institute of Plant Protection (IRIPP), Biological Control Research Department, 
shahram.farrokhi@gmail.com 
 

The tomato leafminer, Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae), is a devastating pest of tomato, originating 
from South America. As the key pest of tomato, it occurs throughout the all stages of host plant and its damage may reach up 
to 100%. One of the controlling measures of T. absoluta is the use of biological control agents, such as Trichogramma wasp 
(Hym.: Trichogrammatidae) as the egg parasitoid. Laboratory tests were undertaken to evaluate the potential of 13 Iranian 
strains of Trichogramma species including T. brassicae, T. evanescens, T. principium and T. pintoi to control T. absoluta. A 
completely randomized design with 12 replications was employed to evalute treatments. Nanhemz 6189 variety was used as 
host p[lant and all experiments were carried out at 24±1˚C, 60±10 %RH and 16:8h (L:D). Mated Trichogramma females 
aged 12-24h, were placed individually on an infested tomato leaflet harbouring 20-30 T. absoluta fresh eggs in a plastic 
glasses (11×8.5cm). The parasitoid wasps were then removed from the glasses after 24 hours. After five days the parasitized 
eggs were counted and the parasitism rate of T. absoluta by Trichogramma strains were compared. The means comparisons 
were performed by Duncan test at á=1%. Observing differences among treatments significantly, the highest and lowest 
parasitism rate were achieved as 47�5±0.85 and 4.17±0.43 percents for T. brassicae (Baboulsar strain) and T. pintoi (Zehak 
strain), respectively.  
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ŧŚţǀŚƷŵƺĩ�źƽ�ƃǀưǀŚƾƿƫō��ƾ�ŝ�ƹǀƺƫƺĥƿ�Ĩźŝ�ƶŬƴſřźƟ�ŚƷƽ ĭŶƳŻ�ƩƹŶūƾ���ƺºƬƷ�żŞſ�ƶŤƃ Myzus persicae (Sulzer) 

(Hemi.: Aphididae)ƹŹ��ƽ�ƟƪƠƬ ��ƶưƫŵCapsicum annuum L.� 
��

ƳřŵźƯ�ƱŚĭĦƯƾ�ǈƏƾƿ��ŶƣƿŹƺƳ�źƽ�ƳǈŞƴƣƾŗřźŞū��ǀŶƸƯ��ƺŬƯŻŹ�ƪƽ�Ʋƀů�źƇŚƳ�ƭřźƸŝ�ƹ�Źƺěƽ���
ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƭƺƬƗ�ƵŶĪƄƳřŵ��ƽŝŵŹř�ƢƤŰƯ�ƵŚĮƄƳřŵ��ǀƬƾŝŵŹř��ǀ�ƪ mardani@uma.ac.ir  

��
��ƺƬƷ�żŞſ�ƶŤƃMyzus persicae (Sulzer)��Ƭě�ƶŤƃƾ�ƹ�ĥŚƟ�ſƺƬƷǀƬĪǀ�Ţſř�ĨŜŞſ�ƶĩ�ŻƹźƬĩĮƫƺţƺĩ��ŻƹźĪƳ��ƾ��ŝ�ŻřǀƯ�ƹ�ƪĭ�ƲŤƟŹ�Ʋǀ�Ƶƺ�ěǀĤ�ºǀĭŶƾ��ƹŹ�ºƿ�Ɓż

īźŝ��ĭŵźƯĦěƾ�űźƳ�ƂƷŚĩ�ƹ�ĭ�ŶƃŹǀƯ�ƵŚǀ�ƱŚŝżƯƾ�ŵƺƃ��ř�ŹŵƿƤŰţ�ƲǀŧŚţ�ƢǀƩƺƬŰƯ�ź�ƃŚěƾ�ƹŹ�šŚƠƫƺſƽ�ĭ�źŝǀƫō�ŵƺĩ�Ʊŵřŵ�ƹ�ƵŚƾ��ƯŹƹƾ��ŢſƺĜưĩèå�ŶƇŹŵ���ŚºƷŵƺĩ�ƹƽ�
ŝǀĥƺƫƺƿ�Ĩ�subtilisBacillus ��fluorescens Pseudomonas��Glomus intraradices��subtilisB. × G. intraradices�ƹ� P.× G. intraradices

fluorescens��ħŚų�ƶŝ�ƹŹƽ�ƶŬƴſřźƟ�ŚƷƽ�ĭŶƳŻ�ƩƹŶūƾ�M. persicae�ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ��ƶŬƴſřźƟ�ŚƷƽ�ĭŶƳŻ�ƩƹŶūƾ��źºĩ�šǇŵŚƘƯ�Żř�ƵŵŚƠŤſř�Śŝƽ��ƁƹŹ�ƹ
Ĩū�ŚƳƿŶƳŶƃ�ƶŞſŚŰƯ�ƞ��ŝǀƲ�ţǀŚƷŹŚưƽ��ŧŚºţ�źƔƳ�Żř�ŵƺĩ�ƞƬŤŴƯǀƹŹ�źƽ��ƶŬƴºſřźƟ��ŚºƷƽ�Żƿ�Ţºƀ��ºſŚƴƃƾ�M. persicae���ºƴƘƯ�šƹŚºƠţƾ�Źřŵƽ���Ţºƃřŵ�ŵƺºūƹ��ŝǀ�źŤºƄƿ�Ʋ

�ÒÏÒ�ÍtÐÒ�ÎÍ�ŻƹŹ��źŤưĩ�ƹƿ�Ʋ�ÏÑÐ�ÍtÏÔ�Ò�ŻƹŹ��ĭŹƺě�ƶƬůźƯ�ƺưƳ�ƹ�ƺƄƳ�ƵŹƹŵ�ƩƺƏƾ�ţźţ�ƶŝǀƹŹ�Ŝƽ�ţǀŚƷŹŚưƽ�ƯŹƹƾ��ŢſƺĜưĩÐÍ�ƹŹ�šŚƠƫƺſ�ƹ�ŶƇŹŵƽ���ƵŶƷŚºƄƯ
ŵźĭƿŶ��ƵŚţƺĩ�źţƿ�ƪƯŚĩ�ƵźƄů�źưƗ�ƩƺƏ�Ʋ M. persicaeƹŹƽ�ţǀƯŹƹ�ŹŚưƾ��ŢſƺĜưĩèå��ŶƇŹŵ�ìêæ�åtèæ�ææ�ŻƹŹ��ƳǇƺƏ�ƹƾ�źţƿƹŹ�Ʊō�ŹřŶƤƯ�Ʋƽ�ţǀƹŹ�šŚƠƫƺſ�ŹŚưƽ�
�çéå�ætéè�æë�ŻƹŹ��ŶƯō�ŢſŶŝ��ŝǀŚƷźŤƯřŹŚě�Ʋƽ�Ƙưū�ŶƃŹǀ�ŢM. persicae�ƹŹƽ�ţǀŚƷŹŚưƽ�šƹŚƠţ�ŵƺĩ�ƞƬŤŴƯ�ŚƷƽ�ƴƘƯƾ�Źřŵƽ�Ţƃřŵ�ŵƺūƹ��ƫƺţ�ƆƫŚų�űźƳǀ�ƪŨƯ�Ŷ

(R0)��ƺƬƷ�żŞſ�ƶŤƃ�ŸƜţƿĭ�Żř�ƵŶƴƴĩ�ƶǀţ�ƱŚƷŚǀŚƷŵƺĩ�Śŝ�ƵŶƃ�ŹŚưƽ�Żř�ƞƬŤŴƯ ÐÕÏ�Í�tÐÕ�Ñ��ŚţÒÔÍ�ÎtÖÐ�ÏÎ�ƜŤƯ�ŻƹŹ�źŝǀźŤưĩ�ƶĩ�ŵƺŝ�źƿŝ�ƹ�ƲǀźŤƄƿ���ƶºŝ�Ʊō�ŹřŶºƤƯ�Ʋ
ţźţǀƹŹ�Ŝƽ�ţǀŚƷŹŚưƽ�ƯŹƹƾ��ŢſƺĜưĩÐÍ�ƹŹ�šŚƠƫƺſ�ƹ�ŶƇŹŵƽ�ŵźĭ�ƵŶƷŚƄƯƿŶ��ƴĤưƷǀźŤưĩ��ƲƿƲ�ŝ�ƹǀźŤƄƿţřŷ�űźƳ�ŹřŶƤƯ�Ʋƾ�řżƟřƿƘưū�Ƃǀ�Ţ(rm)��ţźţ�ƶºŝ�ºǀƹŹ�Ŝƽ�
ţǀŚƷŹŚưƽ�ƯŹƹƾ��ŢſƺĜưĩÐÍ�ƹŹ�šŚƠƫƺſ�ƹ�ŶƇŹŵƽ��ÍÎÍ�ÍtÎÎÎ�Í��ƹÍÎÍ�ÍtÐÏÎ�Í�ŻƹŹ�źŝ��ŵźĭ�ƵŶƷŚƄƯƿŶ��ŚŤƳƿř�ŪƿſŹźŝ�Ʋƾ�ţ�ƶĩ�ŵřŵ�ƱŚƄƳǀ����Śºŝ�ħŚºų�Ʊŵźºĩ�ŹŚư

ƯŹƹƾ��ŢſƺĜưĩÐÍ�ƴƘƯ�ŹƺƏ�ƶŝ�ŶƇŹŵƾ�Źřŵƽ�ŧŚţǀƠƴƯ�źƾ�ƹŹƽ�ƶŬƴſřźƟ�ŚƷƽ�ĭŶƳŻ�ƩƹŶūƾ�M. persicae�ŵŹřŵ��ŚƴŝƿřźƿƯ��Ʋƾ�ŤƳ�Ʊřƺţǀţ�ƶĩ�ŢƟźĭ�ƶŬǀĭ�ħŚų�Ʊŵźĩ�ŹŚưǀ�ƵŚ
ƪƠƬƟ�ƯŹƹ�Śŝ�ƶưƫŵƾ��ŢſƺĜưĩÐÍ�Ư�ŶƇŹŵƾ��ƱřƺƴƗ�ƶŝ�ŶƳřƺţƿĥƺƫƺĩř�ƩźŤƴĩ�ƁƹŹ�ĨƿĪƾ��ŹŵƠƬţ�ƩźŤƴĩǀƤƾ�řƿĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ŢƟō�Ʋǀŵź� 

 
Effects of chemical, organic and biofertilizers on life table parameters of the green peach aphid, 
Myzus persicae (Sulzer) (Hem.: Aphididae),�on bell pepper, Capsicum annuum L� 
 
Mardani-Talaee, M., G. Nouri- Ganblani, J. Razmjou, M. Hassanpour�and B. Naseri  

Department of Plant Protection, Faculty of Agricultural Science, University of Mohaghegh Ardabili, Ardabil,�
mardani@uma.ac.ir 
 

The green peach aphid, Myzus persicae (Sulzer),�is a polyphagous and a holocyclic aphid that causes chlorosis, necrosis, 
stunting, flower and fruit abortion, leaf distortion and defoliation, wilting and reduced growth rate of the plant host. In this 
research the effects of Zinc sulfate spray on the foliage of bell pepper and amending the soil�with 30% vermicompost and 
biofertilizers (Bacillus subtilis, Pseudomonas fluorescens, Glomus intraradices, G. intraradices× B. subtilis and G. 
intraradices×P. fluorescens) to soil was investigated on life table parameters of M. persicae� The life table parameters were 
calculated by using Carey's equations and Jackknife technique. There were significant differences among biological 
parameters of M. persicae on different fertilizer treatments� The longest (10.35±0.525days) and shortest (5.27±0.243 days) 
developmental time of M. persicae nymph were observed on 30% vermicompost and Zinc sulfate treatments, respectively. 
The lowest adult longevity periods of M. persicae were observed on�30% vermicompost (11.31±0.751days) and the�longest 
ones on Zinc sulfate (16.43±1.240days) treatment. Population growth parameters of M. persicae were significantly affected 
by different fertilizer treatments. The net reproductive rate (R0) of green peach aphid fed on plants treated with different 
fertilizer treatments varied from 4.38±0.328 to 21.93±1.570 female/ female/ generation, with the lowest and highest values on 
30% vermicompost and Zinc sulfate treatments, respectively. The lowest and highest intrinsic rate of increase (rm) were also 
observed on 30% vermicompost and Zinc sulfate treatments (0.111±0.010 and 0.321±0.010 day-1, respectively). Results of 
this study clearly reveal�that the amending the soil with vermicompost at the rate of 30% significantly negatively influenced 
the life table parameters of M. persicae. Thus, the use of 30% ratio of vermicompost in the soil of bell pepper can be used as 
an ecological control tactic in integrated pest management program (IPM) of this pest.  
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Ƙţ�ǀºǀ�Ż�ŮƐºſ�Ʋ�ºƿ�ŵŚºƈŤƣř�ƱŚƽ�Ưǀ��ƶºūƺĭ�Żƺºƴ��ºĮƳźƟƾ��(Lepidoptera:Gelechiidae)�Tuta absoluta (Meyrick 

,1917)řźƃ�Źŵ��ƿƶƗŹżƯ�Ǝ�řƽ�Ư�ƱŚŤſźƸƃ�Źŵǀ�śōƹŶƳŚ 
 
ưſǀƸƬƫřŵŚŞƗ�řźƾ�ƹ�ƀŰƯǈƛǀƵźƣ�Ʋ�ƳŚųƾÏ��
Î��ŻŹƹŚƄĩ�ƵŶĪƄƳřŵƽ��ř���ƶƛřźƯ��ƶƛřźƯ�ƵŚĮƄƳřŵƿƱřź��marya.abadollahi73@gmail.com�Ï��ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽ���ƶƛřźƯ��ƶƛřźƯ�ƵŚĮƄƳřŵ��
řƿƱřź��ghgharakhany@yahoo.com��
��

ƶūƺĭ�ĮƳźƟƾ��Solanumlycopersicum���ƱřƺƴƗ�ƶŝƿĪƾ�ſ�ƵŵřƺƳŚų�ƮƸƯ�šǇƺƈŰƯ�ŻřǀƯŻ�Ŝǀƴƾ�Ư�śƺƀŰƯ�ƱŚƸū�Źŵƾ�ŵƺƃ��řƿ�Ʋř�Źŵ�ƩƺƈŰƯƿ��ƢƏŚºƴƯ�Źŵ�Ʊřź
������ŹƹōźºƟ�šŹƺºƇ�ƶºŝ�ƹ�ƵŶºƃ�ƶŤºƃŚĩ�ƞºƬŤŴƯƽ���ƵŻŚºţ�ƹ�ƵŶºƃ��Źƺºųƽ�����ºƯ�Źřźºƣ�ƵŵŚƠŤºſř�ŵŹƺºƯƾ�ĭ�ºǀŵź��Ưǀ�ƶºūƺĭŻƺƴ��ºĮƳźƟƾ��Tuta absoluta (Meyrick ,1917) 

(Lepidoptera:Gelechiidae)���ƱřƺƴƗ�ƶŝƿĪƾ�ƶūƺĭ�ƕŹřżƯ�ƮƸƯ�šŚƟō�Żř�ĮƳźƟƾ�ŵźĭ�ŭźƐƯƿ�ƶºŝ�ƶĩ�Ƶŵźĩ�ŵŹřƹ�šŹŚƀų�Ʊō�ƶŝ��ƵŶ���ºưĩ�šŹƺºƇƾ�ĩ�ƹǀ�ºƠƾ���ƹ��Ţºſř
ŧŚţ�ŢŰţ�řŹ�ƩƺƈŰƯǀƯ�Źřźƣ�źƾ�ŶƷŵ�� EILŚě�ƱřƺƴƗ�ƶŝƿƶƯŚƳźŝ�ŽŚſř�ƹ�ƶ�ŚƷƽ�IPM�ƘƯ�ƹǀưƈţ�ŹŚǀƮ�ĭǀźƽ�ŵŚƈŤƣřƽ�ŶƯ�ŹŵƿźƿƤƬţ�ƵŻŹŚŞƯ�Ţƾ�Ưƾ�ŵƺƃ��ř�Źŵƿ�ŮƐſ�ƂƷƹĦě�Ʋ

ŻƿŵŚƈŤƣř�ƱŚƽ�Ưǀƶūƺĭ�Żƺƴ�ĮƳźƟƾ�ƗřŹŻ�ƩŚſ�Źŵƾ�ÖÏ�ÖÐ�ĮƳźƟ�ƶūƺĭ�ƶƗŹżƯ�Źŵƾ�Ư�ƱŚŤſźƸƃ�Źŵ�ƖƣřƹǀŢƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ�śōƹŶƳŚ��řźŝƽ�řƿ����Ʈĩřźºţ�ŢºŞŧ�ŹƺºƔƴƯ�Ʋ
ƘưūǀŚƷƹŹǇ�Ţƽ�ĭ�ƵŻřŶƳř�ƵřźưƷ�ƶŝ��ŢƟōǀźƽ�ƱŻƹ ŵřŶƘţ�ƩƺƈŰƯƯǀƵƺ�ŚƷ�ƽ�Ƶŵƺƫō ĭŵƺƫōŶƇŹŵƹƾ ĭźŝƾ Ż�ŮƐſ�ƶŞſŚŰƯƹƿŵŚƈŤƣř�ƱŚƽ� ƴŰƴƯ�ƮſŹƹƾ�ŚƷƽ�ſźĭŹǀƳƺƾ ƭŚŬƳř 

Ŷƃ��ŚƯŻōƿƟŵŚƈţ�ƪƯŚĩ�ŭźƏ�ŜƫŚƣ�Źŵ�Ƃƾ��Śŝ�ƩŵŚƘŤƯŚƳÓţǀŹŚư�ƪƯŚƃ�Í�Ó��Ô�ÎÐ�ÎÏ�ÎÕ��ÎÖ�ÏÑ��ƹÏÒ�ÐÍ�ƹŹǇ�Ƶƹźĭƽ��ŚƷŹřźĪţ�ƹƽ�ƹŚƀƯŚƳƽ�ƹŹ�źŝƽ��ƮºƣŹSuper 

stone�ŢƟźĭ�šŹƺƇ��ŚŤƳƿ�ƶĩ�ŵřŵ�ƱŚƄƳ�Ū EILřŻř�ƶŝƽ�ƶūƺĭ�ƶţƺŝ�źƷ�ĮƳźƟƾ�ƹŹƽ�Ư�ƱŚŤſźƸƃ�Źŵ�ŹƺĩŸƯ�ƮƣŹǀƗřŹŻ�ƩŚſ�Źŵ�śōƹŶƳŚƾ�ÖÏ�ÖÐ��ÑÒ�Ñ�Ư�ƹŹǇƾ�ŶƃŚŝ���
 
Estimate of economic injury level of Tuta absoluta (Meyrick ,1917) (Lepidoptera: Gelechiidae) in 
the field condition of Miandoab city 
 
Ebadollahi, S.1 and Gh. Gharekhani2 

1.Faculty of Agriculture, University of Maraghe, Maragheh , Iran, marya.abadollahi73@gmail.com 2.Department of Plant 
Protection, Faculty of Agriculture, University of Maraghe, Maraghe, Iran, ghgharakhany@yahoo.com 
 

Tomato is one of the most  important products of solanaceus crops in the world. It is cultivated at different regions of Iran 
and used in both industrially processed and fresh-eating forms in Iran. Tuta absoluta (Meyrick, 1917) (Lepidoptera: 
Gelechiidae) is considered as one of the key pests of tomato, damage it and influences the yield quality and quantity at 
different stages of host crop. EIL is considered as the basis of the IPM programs and economically decision making criteria. 
In this study economic injury level of tomato leaf miner was evaluated on the tomato field in the Miandoab region during 
2014-2015 growing season. For this purpose, larval population density, crop weight, number of infested fruits and damaged 
leaves rate was quantified as well as the EIL estimation and regression analysis. The experiment carried out and designed as 
unbalanced CRD including 6 treatments (0-6, 7-12, 13-18, 19-24 and 25-30 larvae per plant� and different replications on the 
Super stone tomato cultivar.  Based on the results, EIL was estimated equal to 4.45 larvae per tomato plant on the cultivated 
cultivar and for Miandoab region in 2014-2015 growing season. 
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ſōǀŜ�Ÿěƿźƽ��ŹƺŞƳŻ�ƚƫŚŝ�šřźƄůCotesia vestalis�ƵźƄů�Ŷƴģ�źŝřźŝ�Źŵ�ƃ�ƂĩǀưǀŚƾƿŻ��ƿŤƀƾ�ƺƳŚƳ�ƹ 
��

ŚƋŹ�ƱřźƸƯƾƿæźĩ�ŵřƺū��ƿƮ�ƳŚƸƠƇř�ƵŵřŻƾç�šŹŚƄŝ�Ʋƀů�ŶưŰƯ�ƹ�ŵřĦƳç��
æ���ƵźƄů�Ƶƹźĭ�ſŚƴƃƾŻŹƹŚƄƧ�ƵŶƨƄƳřŵ��ƽŝźţ�ƵŚĮƄƳřŵ��ǀ��ƱřźƸţ�ŽŹŶƯ�Ţmehran.rezaei@modares.ac.ir��ç�ƤŰţ�ƂŴŝǀĭ�šŚƤǀƵŚ�ĪƃżěƾƤŰţ�żĩźƯ��ǀ�ƹ�šŚƤ

ŻŹƹŚƄĩ�ƁŻƺƯōƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ���ƱŚƸƠƇř�ƱŚŤſřjkarimzadeh@iripp.ir��
��

�ŹƺŞƳŻCotesia vestalis (Hymenoptera: Braconidae)�ŻřŹŚěƿŗƺŤ�ºǀƹŹǇ�Ŷƽ�ºƬųřŵ��ƾ��ŵřźºƠƳř�ƹƽ�ŝ�ºǀŶ��ƮºƬĩ��(Plutella xylostella (Lepidoptera: 

Plutellidae))��żĭ�Żř�ƹƿƶƴ�ŚƷƽ�ŝ�ƩźŤƴĩ�ŢƸū�Źŵ�ŜſŚƴƯǀĥƺƫƺƿř�ĨƿƯ�ŢƟō�Ʋƾ�ŶƃŚŝ��řƿŻřŹŚě�ƲƿŗƺŤǀƘưū�ŶǀŞſŚƴƯ�Ţƾ�Ư�řŹřŵ�ƮƬĩ�ƕŹřżƯ�Źŵ�řŹƾ�ŶƃŚŝ��ſŹźŝƾ�ſŚƀůǀ�Ţ
ŞƏ�ƱŚƴưƃŵǀƘƾ�ŻřŹŚě�ƅƺƈų�ƶŝƿŗƺŤǀŶ�ƃ�ŵřƺƯ�ƶŝ��ŚƷǀưǀŚƾƿ�řźŝ�šŚƟō�ƩźŤƴĩ�Źŵ�ƵŵŚƠŤſř�ŵŹƺƯƽ�ƘţǀǀŚƯŻ�ƲŻŚſŚƷŹ�ŜſŚƴƯ�Ʊƽ�Ʊō�ƀŝ�ŚƷǀƯ�ƶūƺţ�ŵŹƺƯ�ŹŚƾ��ŶºƃŚŝ��ř�Źŵ�ºƿ�Ʋ

ŚƯŻōƿŚƯŻō�ƶƫƺƫ�Żř�ƵŵŚƠŤſř�ƁƹŹ�Śŝ��ƂƿƂ ��źƐƣÒ�Î�ŤƳŚſƾ��ƕŚƠţŹř�ƹ�źŤƯÎÍ�ŤƳŚſƾ�źŤƯ� �ĩźţ�źºŧřǀ��ƺƳŚºƳ�šŚºŞ��ºſ�šřŹŷǀƬǀ�ŚĪ�Silicon Oxide Nanopowder��Ţĩźºƃ��
ěǀř�ŵřƺƯƺƳŚƳ�ƱŚƯŚĮƄƿƳřźǀŶƸƄƯ��ƱŚ�ƵźƤƳ�šřŹŷƺƳŚƳ�� �Nanocid®��ƱřźƸţ��ŽŹŚě�ŜƈƳƺƳŚƳ�Ţĩźƃ���ƵŵŹƹōźƟ�ŝǀĥƺƫƺƿĨBt �(Belthirol)��ƹƵźƄů��ƂĩŚěźƬĩƿźƿ�ŽƺƠEC 

10%�ƹŹ�źŝƽ��ŹƺŞƳŻ�ƚƫŚŝ�šřźƄůC. vestalis�ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ���ƚƫŚŝ�ƵźƄů�Ģƴě�ŵřŶƘţ�ƶƫƺƫ�źƷ�ƪųřŵç�æ�ŻřŹŚě�ŹƺŞƳŻ�ƵŻƹŹƿŗƺŤǀŻŚſŚƷŹ�Ŷƽ�ŵźĭƿŶ��ĩźţ�źƷǀ�Śŝ�Ŝ
ŢƔƬƛ�ŚƷƽ�Ƈƺţǀƶ��Źŵ�ƵŶƃƸţ�ƶƗŻźƯǀŶƃ�ƶ��ŚƯŻōƿ�Śŝ�Ƃê�ţǀſƺƳŚƳ�ƪƯŚƃ�ŹŚưǀƬǀ�ŚĪ�ÎÒÍÍÍÍ�ěƾ�ěƾ�ƭř��ƵźƤƳ�ƺƳŚƳ���æçåååå�ěƾ�ěƾ�ƭř�ŝ��ƾ�ţƾ��ÎÍÍÍ�ěƾ�ěƾ�ƭř�ŚěźƬĩ��ƿźƿ�ŽƺƠ

�ÎÍÍÍ�ěƾ�ěƾ�ƭř���ŶƷŚƃ�ƹ�śō��ƟŵŚƈţ�ǈƯŚĩ�ŭźƏ�ŜƫŚƣ�Źŵƾ��Źŵí�řźƃ�Źŵ�ŹřźĪţƿŚƯŻō�ƎƿƷŚĮƄƾ��çtçë�ŤƳŚſ�ƶūŹŵƾ�ŞƀƳ�ŢŝƺƏŹ��ŵřźĭƾ�êtìê���ŹƺºƳ�ƵŹƹŵ��ŶºƇŹŵƽ�æë�
ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹí�ŹŚţ�ŢƗŚſƿĪƾ��Ŷƃ�ƭŚŬƳř.�Ƭĩ�Źŵǀƶ��ŚƯŻō�ƪůřźƯƿśō�ƩƺƬŰƯ�Śŝ�ŹƺŞƳŻ�ƚƫŚŝ�šřźƄů�Ƃ��ƪƀƗéå�ŸƜţ�ŶƇŹŵƿŶƳŶƃ�ƶ���šřźƄů�ŵřŶƘţ�ƁŹŚưƃ�ƶŝ�ŢŞƀƳ
�Żř�žě�ƵŵźƯçé��éí��ìç��ƹîë�ŵźĭ�ƭřŶƣř�ŢƗŚſƿŶ��Ư�ƹ�īźƯ�ŶƇŹŵǀŭǈƇř�ź��šƺŝř�ƩƺƯźƟ�ƢŞƏ�ƵŶƃŶƃ�ƶŞſŚŰƯ���ºſŹźŝ�Żř�žěƾ��ŚºŤƳƿ�Źŵ��Ūçé���ƵźºƄů�ŢƗŚºſ���Ƃºĩ

ŚěźƬĩƿźƿ�Śŝ�ŽƺƠæåå�ĭŶƴƄĩ�ŶƇŹŵƾ�ƴƘƯ�šƹŚƠţƾ�Źřŵƽ�ŵ�ƶŝ�ŢŞƀƳ�řŹƿĩźţ�źĮǀŵƺŝ�řŹřŵ�šŚŞ���Źŵéí�ŝ�ŢƗŚſǀźŤƄƿźŤưĩ�ƹ�ƲƿĭŶƴƄĩ�Ʋƾ�ţźţ�ƶŝǀ�ºſƺƳŚƳ�ƶŝ�ƢƬƘŤƯ�ŜǀƬǀ�ŚĪ
�ê�èì�ŶƇŹŵ��ŝ�ƹƾ�ţƾ��ŶƇŹŵ�źƠƇ��ŵƺŝ���Źŵìç��ƹîë�ŝ�Źŵ�ŢƗŚſǀ�ƶſ�ƲţǀŹŚư��ſƺƳŚƳǀƬǀ�ŚĪ�ê�éì�ŶƇŹŵ��ƵźƤƳƺƳŚƳ���çê�èë�ŶƇŹŵ��ŝ�ƹƾ�ţƾ��ê�ç�ŶƇŹŵ��ƴƘƯ�šƹŚƠţƾ�Źřŵƽ�

ŶƄƳ�ƵŶƷŚƄƯ��ŚŤƳ�ƶŝ�ƶūƺţ�Śŝƿŝ�Ū�ƶŹƹźƋ�ƵŶƯō�Ţſŵƽ�Śưů�ŢƸū�ƶĩ�ŢſřƿŞƏ�ƱŚƴưƃŵ�Żř�ŢǀƘƾĩźţ�ŵźŝŹŚĩ�ƶƳƺĭźƷ��ǀĩŚƳźƐų�šŚŞƾ�ěźƬĩ�ƱƺģǀźƿƬƗ�ŽƺƠǀŝ�ƶ�ºǀ�Źŵ�ƮƬĩŶ
ŵŵźĭ�ŵƹŶŰƯ�ƶƗŹżƯ���

��
The vulnerability of Cotesia vestalis adults to several chemical, biological and nano insecticides 
 
Rezaei, M�1, J� Karimzadeh2 and M. H. Besharatnejad2 

1.Department of Entomology, College of Agriculture, Tarbiat Modares University, Tehran, Iran, 
mehran.rezaei@modares.ac.ir, 2.Department of Plant Protection, Isfahan Research and Education Center for Agriculture 
and Natural Resources, PO Box 199, Isfahan, 81785, Iran, jkesfahani@gmail.com 
 

Cotesia vestalis (Hymenoptera; Braconidae) is solitary larval endoparasitoid of diamondback moth (Plutella xylostella 
(Lepidoptera; Plutellidae)). The wasp is one of the suitable choices for biological control of P. xylostella as it has an 
acceptable population level in cabbage fields. In order to determine the appropriate releasing time of the parasitoid it is 
necessary to investigate the sensitivity of the parasitoids against insecticides. The present study was conducted to measure the 
effects of several compounds including nanosilica (Nano-SiO2, Nanosany Corporation, Mashhad, Iran), nanosilver 
(Nanocid®, Pars Nano-Nasb Co., Tehran, Iran), Bacillus thuringiensis (Belthirol®) and chlorpyrifos (EC 10%) on the wasps 
adult of C. vestalis using test tubes (1.5 cm diameter and 10 cm high). Every compound was produced in the field with 
mentioned density. The experiment was conducted with five treatments�including nanosilica (150000 ppm), nanosilver 
(120000 ppm), Bt (1000 ppm), chlorpyrifos (1000 ppm) and control (water). Five 1-2 old-days adult wasp was released in 
each test tube. Each treatment was replicated eight times, and kept under the standard environmental condition (26±2 ºC; 
75±5% RH; L:D 16:8 h.). Adult wasps were fed with 40% honey solution. The adult wasp mortality was recorded after 24, 
48, 72 and 96 h. Percentage mortality was corrected using Abbott's formula. After 24 h, chlorpyrifos (100% mortality) 
showed a significant difference in comparison with other compounds. After 48 h, the highest and lowest mortality was 
occurred by nanosilica (37.5%) and Bt (0%), respectively. There was no significant different between mortalities caused by 
nanosilica (47.5%), nanosilver (36.25%) and Bt (2.5%) after 72 and 96 h. The present study showed that it is vital to conserve 
natural enemies from the dangerous insecticides, and in this regard the application of insecticides such as chlorpyrifos must 
be limited in field. 
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řŸƛ�ŭƺƐſ�ƪŝŚƤŤƯ�šřźŧřƾƿ�ƶſ�Ư�ŹŚŤƟŹ�źŝ�ƶƳŚĭǀƱŚŝż�ƿŝŚƾ��žĮƯPales murina Mes.ŻřŹŚě��ƿƺŤǀƿŜƃ�Ŷ�īźŝ�Ƶźě��Źřƺų
ŹřƺƳ�ƹŵƽ� Streblote siva (Lefebvre)���

��
ŹřźƟ�źƇŚƳÎ��ƬƘſŚŞƗƾ�ƳŚƯŻƾÏƘƯ�źƇŚƳ��ǀƴƾ�ƵŶƤƳÏ��ƠƐƈƯƾ�ƳŚƤůƾÐ�Ʒřźŝř�ƹǀżƗ�ƮƿƳŚųżƾÑ����

Î��ĭ�ƵƹźººĭººǀƵŚ�Īººƃżěƾŵźººě��ƿŻŹƹŚººƄĩ�žƽ�ŞƏ�ƖŝŚººƴƯ�ƹǀººƘƾŻřŹ�ƵŚĮººƄƳřŵ��ƽ�ƤŰţ�żººĩźƯ�ƹ�ƵŚººƄƳŚƯźĩǀ�ŻŹƹŚººƄĩ�ƁŻƺººƯō�ƹ�šŚººƤƽ�ŞƏ�ƖŝŚººƴƯ�ƹǀººƘƾ���źƸººƃƺŝ
farrar29@gmail.com�Ï��ĭ�ƵƹźĭǀƵŚ�Īƃżěƾŵźě��ƿŻŹƹŚƄĩ�žƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾŻřŹ�ƵŚĮƄƳřŵ��ƽ��ƵŚƄƳŚƯźĩ��azamani@razi.ac.ir��moeeny@razi.ac.ir�

Ð��ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽ�ƵŚĮƄƳřŵ��ƿ��ũƺſŚHaghanima@yahoo.com�Ñ��Śưů�ƹ�ŢƓŚƠů�ƵƹźĭƿƤŰţ�ƶƀſƺƯ��ŢǀƪĮƴū�šŚƤ�����ŹƺºƄĩ�ƖºţřźƯ�ƹ�ŚƷ
��ƱřźƸţ eazizkhani@gmail.com� 

 
 

řƿ�Ʋ�ŹƺƔƴƯ�ƶŝ�ƶƘƫŚƐƯſŹźŝƾ�řŸƛ�ŭƺƐſ�ƪŝŚƤŤƯ�šřźŧřƾƿ�Ư�ŹŚŤƟŹ�źŝ�ƶƳŚĭ�ƶſǀ�ƱŚºŝż��ºƿŝŚƾ���žºĮƯPales murina Mes. (Dip., Tachinidae)���Ŷºƃ�ƭŚºŬƳř��
ŲſŚě�ƷŚƽ�ŹŚŤƟŹƽ�P. murina�ƺŝ�žů�źƔƳ�ŻřƿŚƾƿ�ŝ�žů�ƹǀŚƴƾƿ�ŚƷƺŝ�ƶŝ�ŢŞƀƳƽ�ŚƷƺŝ�ƹ�ƕƺƟŶƯ��ƹŹǇƽ�ƺƳŚŧ�ŵřƺƯƿƫƺŝŚŤƯ�ƶǀĪƾ�ĭ�Żř�ƵŶƃ�ŶƗŚƈŤƯǀƯ�ƞƬŤŴƯ�ƱŚƷŚǀ�ƱŚŝż

�ƵźƄůŬƴſ�řƺƷ�ƪƳƺţ�ƹ�Ūƴſƺŝ�ƵŚĮŤſŵ�Żř�ƵŵŚƠŤſř�Śŝ�ŢƟōǀŶƃ�ƵŶ���žĮƯP. murinaŻřŹŚě�ŢƸū��ƿŤǀŜƃ�Ʈƀ�īźŝ�Ƶźě�ŹřƺƳ�ƹŵ�Źřƺųƽ��Streblote siva (Lefebvre) 

(Lep., Lasiocampidae)��ƮŴţ�ŚƷƽ�ƹŹ�řŹ�ŵƺų�Ĩģƺĩƽ�Ư�ƱŚŤųŹŵ�īźŝǀƯ�Źřźƣ�ŢƟō�ƵźƄů�ƱŚŝżƾ�ŶƷŵ��žĮƯ�ŚƷƽ�ƵŵŚƯ��Ư�Ʊŵƺŝ�ŜſŚƴƯ�šŹƺƇ�Źŵǀĭ�ƱŚŝżǀƷŚƾ���ŢƟō
ƮŴţ�ƶŝ�ƕƹźƃ�ŹřźƤŤſř�Żř�žě�Źƿżƽ�ƹŹƽ�ŶƳŵźĩ�ŚƸƳō��ƴƘƯ�šƹŚƠţƾ�Źřŵƽ�ŝ�ŶƇŹŵ�Ūƴě�ƩŚưŤůř�ŮƐſ�ŹŵǀŻřŹŚě�ŜƬū�ƲƿƺŤǀƿţ�ƶŝ�ŶǀŚƷƹŹǇ�ŹŚưƽ�ŸƜţ�ƩŚů�Źŵƿ�īźºŝ�Żř�ƶ��ŚºƷƽ�

ŵ�ŶƷŚƃ�ƹ�ŽƺěŹŚĩƺƳƺĩ�ŢųŹŵ�ƮƫŚſ�īźŝ��ơźŞŤſř�ƶŝ�ŢŞƀƳ�ŽƺěŹŚĩƺƳƺĩ�ŢųŹŵƿ�Ŷƃ�ƵŶ�F3,36=33.86���ƴĤưƷǀƴƘƯ�ƝǈŤųř�Ʋƾ�Źřŵƽ�ŝǀŻřŹŚě�ŜƬū�ƲƿƺŤǀƿ�ƕƺƟŶƯ�ƶŝ�Ŷ
ŚƷƹŹǇƽ�řƿŜƃ�Ʋ�Ƥŝ�ƹ�Ƶźěǀţ�ƶǀīźŝ��ơźŞŤſř�ƮƫŚſ�īźŝ�ƪƯŚƃ�ŚƷŹŚư�ŚƷƽ�����Ţºƃřŵ�ŵƺºūƹ�ŶƷŚºƃ�ƹ�ƵŶƃ�ƮųŻ�ŽƺěŹŚĩƺƳƺĩ�F3,36=7.84����ŚºƯŻō�Źŵƿŵ�Ƃƿ���ƝǈŤºųř�źºĮ

ƴƘƯƾ�Źřŵƽ�ŝǀŞƃ�ƶſŚƯ�ƲǀƠŴƯ�ƹŹǇ��ƕƺƟŶƯ�ƶƾ��ŢƃřŶƳ�ŵƺūƹ�ŶƷŚƃ�Śŝ�ŹŚĪƃō�ƹŹǇ�ƹ�ƵŶƃ�F3,36=0.884, P=0.459���ſŹźŝƾ�ŻřŹŚě�űźƳƿŤǀř�Ʈƀ�ºƿ�ƹŹ�žºĮƯ�Ʋƽ�ř�ºƿ�Ʋ
Ŝººƃ���ººƴƘƯ�ƝǈŤººųř�Ƶźººěƾ�Źřŵƽ����Ż�ƹ�ƎººſƺŤƯ��Ʈººĩ�Ʈĩřźººţ�ŮƐººſ�ƶººſ�Źŵººƿ��ŹƺººƏ�ƶººŝ�ŵřŵ�ƱŚººƄƳ�ŵŚƽ��ŻřŹŚě�űźººƳ�ƶººĩƿŤǀ��ŝ�ƹŹǇ�Ʈĩřźººţ�Śººŝ�Ʈººƀǀ�Ŷººƃ�źŤººƄ� �
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Interaction among trophic levels on Host locating behaviour of Pales murina a tachinid 
parasitoid of Streblote siva 
 
Farrar, N.1, A. A. Zamani2, N. Moeeny Naghadeh3, M. Haghani4 and E. Azizkhani5   
1.Department of Plant Protection, Campus of Agriculture and Natural Resources, Razi University, Kermanshah, Iran, & 
Academic member of Bushehr Agricultural and Natural Resources Research and Education Center, Farrar29@gmail.com 
2.Department of Plant Protection, Campus of Agriculture and Natural Resources, Razi University, Kermanshah, Iran, 
azamani@razi.ac.ir, moeeny@razi.ac.ir 3.Department of Plant Protection, Faculty of Agriculture, Yasouj University, Iran, 
Haghanima@yahoo.com 4.Institute of Forests and Rangelands of Iran, eazizkhani@gmail.com 
 

The experiments was assayed the behavioral responses of Pales murina Mes. (Tachinidae) to some treatments in an 
olfactometer and wind tunnel. It was investigated 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 and frass. P. murina is parasitoid of Jujube Lappet moth Streblote siva (Lefebvre) (Lasiocampidae) in southern Iran. 
The fly deposits numerous very small eggs (microtype) on the food plants of their caterpillar hosts. Parasitism is successful 
only when the host ingests the eggs. Results showed a significantly higher rate of landing on Caterpillar Infested Conocarpus 
erectus plants than on Intact Leaf C. erectus and Caterpillar Infested Calotropis procera (F3,36=33.86). There was no 
significant difference between treatments mechanically wounded C. erectus and Intact C. procera and control; meanwhile 
significant differences were detected between treatments Fresh Frass with the rests (F3, 36=7.84). Also the results showed that 
there was no significant difference between treatments Sand, Hidden Larvae of S. siva & Reveal Larvae with control 
(F3,36=0.884, P=0.459). Caterpillar Infested C. erectus and Fresh Frass caused induce oviposition by P. murina Experiments 
bioassays confirmed that this fly species was preferentially attracted to the metabolic secondary C. erectus and larvae fed on 
compared to C. procera. The results suggest that P. murina has a perfect host location strategy to exploit specific 
Semiochemicals coming from suitable plant�herbivore interaction as cues. Linear regression relationship between host 
density and per capita searching efficiency indicates that the parasitoid attack host as host density dependent (Y= 2.837x-
1.735, R2= 0.929).  
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Ư�Źŵ�ƁŹƹźě�źŧřǀƱŚŝż�ŚƷƽ�ƹŹ�ƞƬŤŴƯƽ��ƆųŚºƃ��ŚºƷƽ��ĥƺºƫƺƟźƯƿĪƾ��ŹŵƘưūǀ�ºƀƴŬŤǀŻřŹŚěŹƺŞƳżƿƺŤǀƿŶ�Lysiphlebus 

fabarum (Hym., Braconidae)��
 

ƋźƯǀƶ�ĩźŤſōƾæƁŹō��ŲſřŹæ��ƹźěƿż�ƃǀƶƄ�źŝæ�ƹ�ƀůǀƲ�ƷŚƯƾç 

æ��Ƶƹźĭ�ĭǀƵŚ�Īƃżěƾ��ƵŚĮƄƳřŵ�ƸƃǀŶ�Ʊřźưģ�ŻřƺƷř��marzieh.astaraki1@gmail.com��ç��ƱŚƯŻŚſ�ƭŚƔƳ�ſŶƴƸƯƾ�ŻŹƹŚƄĩƽ�ƱŚŤſř�ƱŚŤſŻƺų��
��

Ż�ŶƷřƺƃƿŵŚƽ�Ƹūƺţ�ƪŝŚƣ�źŧř�ƱŶŝ�ƵŻřŶƳř�ƶĩ�ŵŹřŵ�ŵƺūƹƾ�ƹŹƽ�ŚƃƿĮŤƀƾ�ŻřŹŚěƿƺŤǀƿŵŹřŵ�ŚƷŶ��ƴĤưƷ�ƱŶŝ�ƵŻřŶƳř�ŻřǀƈųŚƃ�ƱřƺƴƗ�ƶŝ�Ʋƾ�řźŝƽ�ƘţǀǀŧŚţ�ƲǀŰƯ�šřźǀƐƾ��Żř
ĩ�ƶƬưūǀƠǀƯ�ŢǀƯ�ƵŵŚƠŤſř�ƱŚŝżƾ�ŵƺƃ���źƋŚů�ƶƘƫŚƐƯ�ŹŵŚŝ�ƁŹƹźě�ƘưūǀŢ�ƀƴūƾ�ŻřŹŚěŹƺŞƳŻƿƺŤ�ºǀƿŶ�Lysiphlebus fabarum (Marshall)�ƹŹƽ��ƶŤºƃ��ºſǀƵŚ��ǈƣŚºŝ��

Aphis fabae Scopoli��ƶŝ�ƱřƺƴƗ�ƯǀƱŚŝż�ƈŴţƈƾ�ƹ�ƶŤƃ�ƫŚūǀż��Aphis gossypii Glover��Ư�ƱřƺƴƗ�ƶŝǀƛ�ƱŚŝżǀŮūźƯ�ź��ƶƳƺĭ�šřźŧř��ĩǀƠǀŢ��ƯǀƹŹ�ƱŚŝżƽ��ƵŻřŶƳř
ſŹźŝ�ŵŹƺƯ�ŚƷŹƺŞƳŻ�ƱŶŝƾ�ŢƟźĭ�Źřźƣ��ƯŚưţƾ��ŻřƺƷř�Źŵ�šřźƄů�31° 20´N��ƹ48°40´E��Ɩưū�Źƹōƽ�ŶƳŶƃ��ƶŝ�řƿƲ�ŹƺƔƴƯ�ŚƷŹƺŞƳŻƽ�ƮƷ�Ʋſ��æçtŢƗŚſ��L. fabarum�

ƹŹƿšŹƺƸĪ��ƵŹƺěƲſ�ƭƹŵ��ëtêé�ŢƗŚſ��źƷ�ƿĨ�Żř�ƯǀƱŚŝż�ŚƷƽ�ƿƵŶƃŵŚ�ƁŹƹźě�ƆųŚƃ�ƹ�ŚƷƽ�ĥƺƫƺƟźƯƿĨ�ƮƸƯ�Ʊō��ƪƯŚƃ�ŚƷƩƺƏ��ơŚºſ��Śºěƽ��ŜºƤƗ��HTL����ƉźºƗ�
ƩƺƀĜĩ�źſ��HCW���ƩƺƏ�ĨųŚƃ��AL��ƹ�ƩƺƏƩŚŝ�ƺƬū��WL�ƶŝ�Ĩưĩ�źŤſřƿƯƺǀęƺĪſƹźĪ�ŝŹƹŵ�ƶŝ�żƸŬƯǀ�Ʋƹ�ƭźƳ�ŚƷŹřżƟřƽ�řŹƿƶƳŚ�řƽ�ƘţǀǀƲ�Ŷƃ��ŚŤƳƿŪ�ƱŚƄƳ��ƶºĩŵřŵ�
ƵŻřŶƳř�� HTL�0/47±0/007���HCW��0/35±0/004���AL��0/97±0/011��ƹ�WL��1/40±0/016���ŹŵšřźƄů�ƵŵŚƯ��ŶƃŹ�ƿƶŤƟŚ�ƹŹƽ�ƶŤƃ�ſǀƵŚ��ǈƣŚºŝ��Ưǀ�ƱŚºŝż�

ƈƈŴţƾ��ƴƘƯ�ŹƺƏ�ƶŝƾ�Źřŵƽ�ř�ƵŻřŶƳř�ŻřƿƆųŚƃ�Ʋ���Źŵ�ŚºƷ�ƵŵŚºƯ��ŚºƷƽ��ŶºƃŹƿƶŤƟŚ�Źŵ��ƶŤºƃ��ƫŚºūǀ�ż��ţźţ�ƶºŝ�ºǀ��ǇŚºŝ�Ŝ0/41±0/011��0/33±0/004��0/87±0/010�ƹ�
1/25±0/020���ƯǀƬƾ�źŤƯ��īŹżŝ�źţ�ŶƳŵƺŝ��ţŹƺƇŹŵƾ�ƶĩ��ŹŵƵŻřŶƳř��ŚƷźƳƽ�ƪƇŚů�Żř�ſ�ƶŤƃǀǈƣŚŝ�ƵŚ��HTL�0/43±0/006��HCW�0/35±0/003�AL�1/10±0/014�

ƹ�WL�1/40±0/016��Śŝ�ŚƷźƳƽ��ƪºƇŚů�Żř���ƫŚºū� ƶŤºƃǀż��HTL��0/42±0/004��HCW��0/34±0/002��AL��1/08±0/012�ƹ�WL�1/35±0/022����ƝǈŤºųř
ƴƘƯƾ�Źřŵƽ�ŶƄƳ�ƵŶƷŚƄƯ��ƯŚĮƴƷƾ��źƷ�Źŵ�ƶĩƿƯ�Żř�ĨǀƱŚŝż�ƵŻřŶƳř��ŚƷ��šřźƄů�źƳ�ƹ�ƵŵŚƯ��Śŝ�ƿŶĪƿźĮ�ŚƤƯƿŶƳŶƃ�ƶƀ�ŚƷŹƺŞƳŻƽ�źƳ�ƹ�ƵŵŚƯ��ƪƇŚů�Żř�ſ�ƶŤƃǀǈƣŚŝ�ƵŚ�Żř�źƔƳ�ƩƺƏ�
ơŚſ��Śě�ƉźƗ�ƩƺƀĜĩ�źſ�ƹ�ƩƺƏ�ƩŚŝ�ƝǈŤųř�ƴƘƯƾ�Źřŵƽ�Śŝ�ƿŶĪƿźĮ��ŶƴŤƃřŶƳ�ŚƯř�šřźƄů�źƳ�ĨųŚƃ�źţŶƴƬŝƽ�ŶƴŤƃřŵ��ƴĤưƷǀ�ƲŚƷŹƺŞƳŻƽ�ƪƇŚůźƳ�Żř�ƫŚū�ƶŤƃǀż�Żř�źƔƳ�
ƉźƗ�ƩƺƀĜĩ��źſ�ƩƺƏ�ĨųŚƃ�ƹ�ƩƺƏ�ƩŚŝ�ƴƘƯ�ŹƺƏ�ƶŝƾ�Źřŵƽ�Żř�ƵŵŚƯ�ŚƷƽ�īŹżŝ�źţ�ŶƳŵƺŝ��źŝ�ŽŚſř�ŚŤƳƿŪ��ƂƷƹĦºě���źºƋŚůƯ�ƶƳƺĭǀ���ºƴƘƯ�źºŧř�ƱŚºŝżƾ�Źřŵƽ�ƹŹƽ��ƵŻřŶºƳř��
ŚƷŹƺŞƳŻƽ�ƫŚů�Źŵ��ƶŤƃřŵ�ƵŵŚƯƾ�ŧŚţ�ŢŰţ�źŤưĩ�źƳ�šřźƄů�ƶĩǀř�źƿƜŤƯ�ƲǀŶƴŤƟźĭ�Źřźƣ�ź��ƴĤưƷǀƯ�źƔƳ�ƶŝ�Ʋƾ�ƶƳƺĭ�źƷ�Źŵ�ƶĩ�ŶſŹ��ƘƯǀƯ�ƲǀŚƃ�Ŝƀĩ�Źŵ��ƱŚŝżƿĮŤƀƾ�ŝǀ�ŚƷźƳ�Ʋ
ƵŵŚƯ�ƹ�ƶƔůǈƯ�ƪŝŚƣ�šƹŚƠţ�ŚƷ�řƽ�ŵŹřŵ�ŵƺūƹ���

��
The effect of rearing host species on morphological characters in sexual strain of Lysiphlebus 
fabarum (Hym., Braconidae) 
 
Astaraki, M.1, A. Rasekh1, P. Shishehbor1 and H. Mahi2 

1.Department of Plant Protection, College of Agricultural, Shahid Chamran Universityof Ahvaz, Ahvaz, Iran, 
marzieh.astaraki1@gmail.com 2.Agricultural Engineering Organization of Khuzestan 
 

There is considerable evidence showing that body size has animportant effect on fitness in parasitoids. Body size is often 
used to determine the environmental impacts, including host quality. In this study, the sexual strain of Lysiphlebus fabarum 
(Hym., Braconidae) was reared on Aphis fabae (Scopoli) as a preferred host, and as well as onAphis gossypii Glover as a 
non�preferred host, to determine the effect of host quality on morphometric indicators of parasitoids.All insects were collected 
in Ahvaz (48°40´Eand31° 20´N).For this purpose, a synchronous cohort of wasp was produced on second instar (54 ± 6h)of 
both mentioned aphids, and morphological features including hind tibia length (HTL), head capsule width (HCW), antennae 
length (AL) and forewings length (WL) was measured in all emerged individuals. According to results, HTL (0.47 ± 0.007), 
HCW (0.35 ± 0.004), AL (0.97 ± 0.011) and WL (1.40 ± 0.016) of females reared in A. fabae were significantly higher than 
HTL (0.41 ± 0.011), HCW (0.33 ± 0.004), AL (0.87 ± 0.01)and WL (1.25 ± 0.020) of females which were reared in A. 
gossypii. Moreover, there were no significant differences between morphologicalmeasurements(HTL: 0.43 ± 0.006, HCW: 
0.35 ± 0.003, AL: 1.10 ± 0.014and WL: 1.40 ± 0.016) of the males reared in A. fabae relative to males from A. gossypii 
(HTL: 0.42 ± 0.004, HCW: 0.34 ± 0.002, AL: 1.08 ± 0.012 and WL: 1.35 ± 0.022).Comparison ofmales and females reared 
in A. fabae showed that there was no significant difference in HTL, HCW, and WL, while the AT of males was significant 
longer than females. When these morphological featureswere compared in A. gossypii, HCW, AL, and WL of maleswere 
significantly higher than females.In conclusion, host species had a significantly effect on body size of females, while males 
were less affected. Moreover, it seems that in a definite host species, males obtain different degrees of fitness relative to 
females.  
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Śě�ƶƳŚŤſō�ŵŹƹōźŝǀƿŚƯŵ�Ʋƽ�Ƴ�ƹ�ƺưƳ�ƹ�ŶƃŹǀŚƯŵ�ŻŚƾƿ�Ŝƃ�īźŝ�Ƶźě�ƹŵ�Źřƺų�ŹřƺƳƽ��Streblote siva (Lefebvre) 
��
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Ŝƃ�īźŝ�Ƶźě�ŹřƺƳ�ƹŵ�Źřƺųƽ��Streblote siva (Lefebvre) (Lep., Lasiocampidae)��ƹŹ�ƮƸƯ�ŢƟō�ƱřƺƴƗ�ƶŝƽ���ºſŚĩō��ŹŚºƴĩ�ƱŚŤųŹŵǀ��Źŵ�ŽƺěŹŚºĩƺƴĩ�ƹ�Ś
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Estimation of development threshold and thermal requirements of Jujube lappet moth Streblote 
siva (Lefebvre) 
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1.Department of Plant Protection, Campus of Agriculture and Natural Resources, Razi University, Kermanshah, Iran, 
Farrar29@gmail.com, azamani@razi.ac.ir, moeeny@razi.ac.ir, 2.Institute of Forests and Rangelands of Iran, 
eazizkhani@gmail.com, 3.Department of Plant Protection, Faculty of Agriculture, Yasouj University, Iran, 
Haghanima@yahoo.com, 4.Bushehr Agricultural and Natural Resources Research and Education Center.  
 

Streblote siva (Lefebvre) (Lepidoptera: Lasiocampidae) is one of the important potential pest as a defoliator on Acacia 
ampliceps, Ziziphus spp. and Conocarpus erectus of ornamental and forest communities in south of Iran. Temperature-
dependent development of the egg, larval, and pupal life-stages of S. siva was investigated at four constant temperatures 15.0, 
20.0, 25.0 and 30.0˚C using data from constant-temperature laboratory experiments under controlled conditions (65±5% RH, 
12L: 12D). Data were adjusted to the linear degree-day model and Ikemoto and Takai model to describe the effect of 
different temperatures on the development rate of the life-stages. The results showed that�the average hatching time carried 
out 19.52±0.49 and 6.34±0.20 days at 15 and 30 ˚C respectively. The duration of each stage decreased with rise in 
temperature up to 30 °C so that when temperature was rose up from 15 to 30˚C the average larval development times 
decreased from 119.43�3.46 to 36.52�0.70 days. The pupal period development time ranged from 37.07±0.88 to 9.32±0.28 
days at 15 and 30˚C respectively. The egg-to-adult development time took place in the range from about 176.30±3.58 until 
52.12±0.71 days. The developmental thresholds calculated for egg, larval, pupa and egg-to-adult stage development 8.97, 
7.77, 12.20 and 8.59˚C in liner general model and 9.24, 10.34, 11.12 and 10.48˚C in Ikemoto and Takai model respectively. 
According to the linear model, the thermal constant was 1023.54±34.57 degree days, and 920.86±22.59 degree days in liner 
general and Ikemoto and Takai models respectively.  
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ſŹźŝƾ�ƜţǀǀƬƈƟ�šřźƾ�ƘưūǀŹ�šŚƟō�ŢƿƱŚŤſźƫ�ƱŚŤſř�źŤƄƫř�ƱŚŤſźƸƃ�ŹŶƴƜģ�ƕŹřżƯ�ƶƄ��
��

ŶųƿŬŝřŹřŵ�ƶǀ�ƹ�ƱŚ�ƶưƏŚƟƿŶưůřŹŚƽ��
ĭ�ƵƹźĭǀƵŚ�Īƃżěƾ�ŻŹƹŚƄĩ�ƵŚĮƄƳřŵƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ƯřŹǀƱŚŤſŻƺų�Ʋ��yarahmadi@ramin.ac.ir��

��
ŹŶƴƜģ�Beta vulgaris L. ��ƿĪƾ�ſŚſř�šǇƺƈŰƯ�Żřƾ�Ư�ŹƺƄĩƾ�ŶƃŚŝ��řƿĭ�ƲǀřŶŤŝř�Źŵ�ƵŚƽ�ŶƃŹ�ƵŹƹŵƽ�żĩŚų�ƞƬŤŴƯ�šŚƟō�ƶƬưů�ŵŹƺƯ�ŵƺųƽ�ƹ�ƶŝƿ�ƭźĩ�ƹŹǇ�ƵĦ

ƶƣƺƏ�źŝ��Agriotis segetum Denis & Schiffermuller (Lep. Noctuidae)ƵŹƺě���ƜƫŚŝ�ƹ�ŚƷǀħŵŻŶŝō�Ʋ��ŚºƷ�(Orth. Gryllotalpiadae)�Gryllotalpa 

spp.�ſ�ƪƯŚĩ�šřźƄů�ƹ�ƵŹƺě�ƹǀſźǀħź��ŚƷ(Orth. Gryllidae)�Ư�Źřźƣƾ�ĭǀ�ƞƘƋ�ŜūƺƯ�Ţſř�ƲĪưƯ�ƶĩ�ŵźƿĭ�īźƯ�Śǀŵŵźĭ�ƵŚ��ƫŚƘƟǀŻ�Ţƿř�ħŚų�źƿ��ŜºūƺƯ�šŚƟō�Ʋ
Źřƺƃŵƽ�Ʊō�Śŝ�ƵŻŹŚŞƯ�ƣŵ�ƕǈƏř�ƹ�ƵŶƃ�ŚƷǀƜţ�Żř�ƢǀǀƬƈƟ�šřźƾ�řƿŶƯ�ƶƯŚƳźŝ�ƶƘſƺţ�Źŵ�šŚƟō�ƲƿźƿƠƬţ�ŢǀƤƾ�ƬƗ�ŜſŚƴƯǀƱō�ƶ�Ƴ�ŚƷǀŢſř�ŻŚ��ưƷ�źŝǀƜţ��ŽŚſř�ƲǀǀƬƈƟ�šřźƾ�

ř�ħŚų�Źŵ�ƩŚƘƟ�ƪůřźƯƿƏ�Źŵ�šŚƟō�Ʋƾ��ƩŚſÖÐ��ƱŚŤſźƫ�ƱŚŤſř�źŤƄƫř�ƱŚŤſźƸƃ�ŹŶƴƜģ�ƕŹřżƯ�Źŵƶŝ�ĮŤƠƷ�ŹƺƏƾ�ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ���ŻřƿƯŻ�ƶƘƐƣ�Ĩǀ�Ʋ��ŢůŚƀƯ�ƶŝ
ÑÍÍÍ�ƖŝźƯ�źŤƯ���ƮƣŹ�ŹŶƴƜģ�Ʊō�Źŵ�ƶĩƹŹŵřƺƳ�řźŝ��ŶƳŵƺŝ�ƵŶƃ�ŢƄĩƽ�řƿƤŰţ�ƲǀŶƃ�ƵŵŚƠŤſř�Ƣ��ƶƬţ�Żř�ŚƷƽ�ƫřŵƺĭƾ��ƢưƗ�ƶŝÎÔŤƳŚſƾ�źƐƣ�ƹ�źŤƯ�ÏÒ�ŤƳŚſƾ�řŻř�ƶŝ�źŤƯƽ�źƷ�
ÏÒÍ��ƖŝźƯźŤƯƿ�ƕƺưŬƯ�Źŵ�ƹ�ŵŶƗ�ĨÎÓ�řźŝ�ŵŶƗƽ�ŚěƿƘưū�ƂǀŶƃ�ƵŵŚƠŤſř�Ţ��ŚŤƳƿƭźĩ�Ʈĩřźţ�ƶĩ�ŵřŵ�ƱŚƄƳ�Ū�ŚƷƽ�ƣƺƏƶ�ƶƬţ�Źŵ�ƵŵŚŤƟř�ƭřŵ�ƶŝ�źŝ�ƯŚưţ�Źŵ�ŚƷƾ�ŹŚţƿŲ��ŚºƷƽ�
ƶƳƺưƳ�Źřŵźŝƽ�ƴƘƯ�šŹƺƇ�ƶŝƾ�Źřŵƽ�ŝǀſ�ƹ�ħŵŻŶŝō�źŤƄǀſźǀŵƺŝ�ħź��ŝǀźŤƄƿƳ�Źŵ�ŢƟō�ƶſ�źƷ�Ʈĩřźţ�ƲǀŵŹř�ƶưƿŢƄƸŞ Ʈĩřźţ�Śŝ�Ư�ºǀĮƳŚǀ�ƲÑÖ�Í�tÍÕ�Î���ƹŹǇÏ�ÍtÒÕ�Í�ƹ
ÏÏ�ÍtÑÓ�Í�řŻř�ƶŝ�ƵźƄůƽ�źţ�ƶŝ�ƶƬţ�źƷţǀřźŝ�Ŝƽ�ƶƣƺƏ�ƭźĩ�ſ�ƹ�ħŵŻŶŝō��źŝǀſźǀħź��Ŷƃ�ƵŶƷŚƄƯ��ŹŶţ�ƶŝ�Ʊō�Żř�ŶƘŝƿ�ŪƮĩřźţ�řƿ�šřźƄů�Ʋ�ƂƷŚĩƿ��ŚºƸŤƳř�Źŵ�ƹ�ƶºŤƟŚƽ�

ƶƳƺưƳ�Źřŵźŝƽ��ÏÔ�ŵŹřƿŢƄƸŞ��Ư�Ʈĩřźţ�ƶŝǀĮƳŚǀ�ƲÎÕ�Ít�ÐÕ�Í�ƶƣƺƏ�ƭźĩ�ƹŹǇ���źŝÍÕ�ÍtÎÒ�Í�ſ�źƠƇ�ƹ�ħŵŻŶŝōǀſźǀ�ħźſŹǀŶ��ŚŤƳ�ŽŚſřźŝƿƶƳƺưƳ�Ū�Źřŵźŝƽ�ƫřŵƺĭ�ƶƬţƾ��
źŤƸŝƿżĩŚų�šŚƟō�ƩźŤƴĩ�ƱŚƯŻ�Ʋƽ�ŵŹř�Ǝſřƹř�ŹƺŝżƯƿŢſř�ŢƄƸŞ��ƴĤưƷǀƫřŵƺĭ�ƶƬţ�Ʋƾ�ƘưūǀƳ�ƱƹŶŝ�řŹ�ŹƺŝżƯ�šŚƟō�ŢǀƮſ�ƶŝ�ŻŚ�ƃŚěƾ�ƶŝ�ŝƺųƾ�Ư�ƂƷŚĩƾ�ŶƷŵ����

 
Investigation on population dynamics of root pests of sugar beet in Alashtar, Lorestan province 
 
Darabian, Kh. and F. Yarahmadi 
Department of Plant Protection, Faculty of agriculture, Ramin agriculture and natural resources university of Khouzestan, 
yarahmadi@ramin.ac.ir 
 

Sugar beet, Beta vulgaris L., is one of important crops of Iran. The plant is attacked by various soil born pests especially 
larvae of cut worm, Agriotis segetum Denis & Schiffermuller (Lep., Noctuidae), nymphs and adults of mole cricket, 
Gryllotalpa spp. (Orth., Gryllotalpidae) and true cricket, (Orth., Gryllidae) that may be cause plant weakness or death. 
Underground activity of the pests causes difficult control of them. Therefore, comprehensive information about population 
dynamics of the pests is needed for developing of suitable integrated pest management program. So, seasonal population 
dynamics of soil born life stages of the pests were weekly studied in sugar beet fields of Alashtar, Lorestan province, in 2013. 
The research was performed in field (4000m2), that sugar beet variety Novadro was planted. Population monitoring was done 
by pit-fall traps, 17×25 cm, that used one trap per 250 m2 and totally 16 traps. Results showed that cut worm densities were 
significantly more than mole crickets and true crickets. For all the pests, the highest density was observed in early of May 
with average densities of 1.08±0.49 larva, 0.58±0.2 and 0.46 ±0.22 insects per trap for cut worm, mole cricket and true 
cricket, respectively. After the time, the population density of the pests was gradually reduced and reached to 0.38±0.18, 0.15 
±0.08 and 0 insects per trap. According to sampling of pit fall trap, early of May is the best time to control the pests. Also the 
pit fall traps reduce the pest population without pesticide application. 
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ŶƯōŹŚĩŚƳƽ�řŹŚĩƾƿ�ŻƿŤƀƾ�ŹřƺƳ�Ʋſƽ�źŤģƿ��ƱŚGraphosoma lineatum�źŧř�Źŵ��Ƙưū�ƂƷŚĩǀźŤĩŚŝ�Ţƽ�żưƷƿŢƀ��
��
ƘƳǀƯźĩ�ƶưƾ�ŹƺěŵŚŝōźƸƯ�ŶưŰƯ��ƽ�ƹ�ƿŰŤƟ�śƺƤƘƾ�Źƺě��

ƵźƄů�Ƶƹźĭ�ſŚƴƃƾ�ŻŹƹŚƄĩƽŝźţ�ƵŚĮƄƳřŵ��ǀř��ƱřźƸţ��ŽŹŶƯ�ŢƿƱřź��
��

żưƷƿŢƀ�ŚƷƽ�řŹřŵ�ŜƬƛř�šřźƄůƽ�ŝ�ŵźĪƬưƗǀĥƺƫƺƿĪƾ�ƀŝǀưƸƯ�ŹŚƾ�ƯŚţ�ŶƴƳŚƯǀřŸƛ�ŵřƺƯ�Ʋƾƿ�ŹƹźƋƽ�Ư�ŹŵǀƯ�ƱŚŝżƾ�ŶƴƃŚŝ��Ż�ŵřŶƘţƿŵŚƽ�Ʋſ�Żř��ŚƷ(Heteroptera)�
ƳǀżưƷ�ƶŝ�żƿŢƀ�ŚƷƽ�ĩŹŵ�ŵƺūƺƯǀƶƀ�ŚƷƽ�Ư�ƵŶƘƯ�ƭŹŚƸģ�ƂŴŝ�ƝřźƏř�Źŵ�ŵƺūƺƯ�ŹƺƈŰƯ�ǈƯŚĩǀƳŚƾ�ŹƺƏ�ƶŝ�Ƶŵƺŝ�ƶŤƀŝřƹ�ŵƺųƽ�ŚƯŻō�ƝŸů�ƶĩƿƷŚĮƄƾ�řƿżưƷ�ƲƿŢƀ �ŚƷ

ŝƺƬƐƯŚƳ�šřźŧřƾ��ƺưƳ�ƹ�ŶƃŹ�űźƳ�źŝ�ƫƺţǀƯ�źưƗ�ƩƺƏ�ƹ�ƪŨƯŶǀř�ƱŚŝżƿ��ºƯ�ŵŚºŬƾ��Ŷºƴĩ��ř�Źŵ�ºƿ���źŤĩŚºŝ�ŵźºĪƬưƗ�ƂƷƹĦºě�Ʋƽ��ŚºƷƽ�ƱƹŹŵ�żưƷƿ��Ʋºſ�Źŵ�Ţºƀ��ŹřƺºƳƽ�źŤģ�ºƿƱŚ��
Graphosoma lineatum��ſŹźŝƾ�Ŷƃ��ř�ƶŝ�ƶūƺţ�ŚŝƿƲ�ř�ƶĩƿżưƷ�ƲƿŢƀ�ŵƺưƗ�ŹƺƏ�ƶŝ�ŚƷƽ�źƏ�Żř�ƹƿĭŵƺƫō�Ƣƾ�źŤĩŚŝƿŚƾƿ�ƹŹƽ�Ư�ƪƤŤƴƯ�ƮŴţ�ŮƐſƾ��ŹƺƔƴƯ�ƶŝ��ŶƳƺƃ

żưƷ�ƝŸůƿ�ŢƀŵřŶƘţƽ�ƶŤſŵ�Żř�ŚƷƽ��ƩƺƳŚţř�Źŵ�řŶŤŝř�ƮŴţÔÍ��šŶƯ�ƶŝ�ŶƇŹŵÎÍ�ƣŵǀƷ�Źŵ�žĜſ�ƹ�ƶƤǀźƬĩƺĜƿŶſ�Ţƿ�ƮÎÍ��šŶƯ�ƶŝ�ŶƇŹŵÎÒ�ƳŚŧǀŚƸƳ�Źŵ�ƹ�ŶƴŤƟźĭ�Źřźƣ�ƶƿ�Ţ
�ƩƺƳŚţř�ŚŝÔÍ�ŶƳŶƃ�ƺƃ�ƹ�Ţƀƃ�ŶƇŹŵ��ƶŤſŵ�ŚƷƽ�Ƴ�ŶƷŚƃ�ƶŝ�ƍƺŝźƯ�ƮŴţǀźŤſř�źƐƤƯ�śō�Śŝ�żƿţ�ƪǀŶƳŶƃ�ŹŚư��ƵŹƺě�ŚƷƽ�źƠţƿř�Żř�ƵŶƃ�Ų�ºƿ�Ʋ�ƶŤºſŵ��ŚºƷƽ���řźºƃ�Źŵ�ƮºŴţƿ�Ǝ

ŚƯŻōƿƷŚĮƄƾ�ŚƯŵ�Źŵ�ƹƽ�ÎtÏÔ�ƀƬſ�ƶūŹŵǀŞƀƳ�ŢŝƺƏŹ��Žƺƾ��Ò�tÓÍ�ŹƺƳ�ƵŹƹŵ�ƹƽ�ÎÓ�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹÕ�ŹŚţ�ŢƗŚſƿĪƾ�ŶƳŶƃ�Ƶŵřŵ�ƁŹƹźě���ũřźŴŤſřDNA�řźŝƽ�
ŚţǀƿżưƷ�ƝŸů�ŶƿƵŹƺě�Żř�Ţƀ�ŚƷƽ�ţ�Ūƴě�ƲſǀŶƃ�ƭŚŬƳř�ƩźŤƴĩ�ƹ�ŹŚư���Żř�ŶƘŝƿƱŚƀĪ�ŻŚſƽ�ŢƔƬƛDNA ��ŚƷ PCRźě�ŚŝřƿƯƺưƗ�źưƾ��ƵŶƃ�ŢƓŚƠů�Ʊĥ 16srRNA�ƭŚŬƳř

Ŷƃ��ŚƷŶƳŚŝƽ�DNA�ř�šřźƄů�Źŵ�ƵŶƃ�ƵŶƷŚƄƯƿƮŴţ�Żř�ƵŶƃ�ŵŚŬ�ŚƷƽ�ţǀƘƋ�ŹŚưǀƞ�ŚƷŶƳŚŝ�Żř�źţƽ�ŵƺŝ�ŶƷŚƃ�šřźƄů�Źŵ�ƵŶƃ�ƵŶƷŚƄƯ��řƿƘưū�ƂƷŚĩ�ƕƺƋƺƯ�ƲǀźŤĩŚŝ�Ţƽ�
żưƷƿƮŴţ�Źŵ�řŹ�Ţƀ�ŚƷƽ�ţǀƯ�ƆŴƄƯ�ŶƷŚƃ�ƶŝ�ŢŞƀƳ�ƵŶƃ�ŹŚưƾ�ŚưƳƿŶ��ƫŚƳōǀŚƷżƽ�ĭŶƳŻ�ƩƹŶūƾ��ƱƺƯŻō�Żř�ƵŵŚƠŤſř�ŚŝT�Ŷƃ�ƭŚŬƳř��ŚŤƳƿ��ºƴƘƯ�šƹŚºƠţ�Ūƾ�Źřŵƽ���źºŨĩř�Źŵ�řŹ

ŚƷźŤƯřŹŚěƽ�ŻƿŢƀ�ſŚƴƃƾ�ŹƹŹŚŝ�ƹƽ�ƯǀƮŴţ�Żř�ƪƇŚů�šřźƄů�ƱŚ�ţ�ŚƷǀŵřŵ�ƱŚƄƳ�ŶƷŚƃ�ƹ�ƵŶƃ�ŹŚư��ř�ŽŚſřźŝƿŚŤƳ�Ʋƿě�ƵŹƹŵ�ƩƺƏ�Ūǀ����ºƴƘƯ�ŹƺºƏ�ƶºŝ�ƙƺºƬŝ�Żř�Ƃƾ�Źřŵƽ��Źŵ
ƵŹƺě�ŚƷƽ�źƠţƿƮŴţ�Żř�ƵŶƃ�Ų�ŚƷƽ�ţǀ�ŹŚư�ÒÑ�Í�±�ÕÔ�ÐÏŻƹŹ��ŝǀ�ŶƷŚƃ�Żř�źŤƄ�ÒÍ�Î±�ÒÍ�ÏÕ�ŻƹŹ��ŵƺŝ��ƴĤưƷǀŹƹŹŚŝ�ƲƽĭŶƳŻ�ƵŹƹŵ�ƩƺƏ��ƾ�Ƴ�ƚƫŚŝ�ŵřźƟř�źưƗ�ƩƺƏ�ƹǀ�ƶŝ�ż

ƴƘƯ�ŹƺƏƾ�Źřŵƽ�ţ�Źŵǀ�ŹŚư�ţźţ�ƶŝǀ�ŜÖÏ�ÑÎ±�ÎÑ�ÎÒÔ��ÕÒ�Ò±�ÕÐ�ÑÖ��ƹÎÓ�Ó±ÏÍ�ÒÔ���ŶƷŚƃ�Żř�źŤưĩ�ţźţ�ƶŝǀŜÍÓ�ÏÑ ± ÑÑ�ÐÍÖ��ÒÍ�Ò ± ÓÐ�ÕÖ�ƹ ÕÐ�Ï ± ÓÏ�ÕÍ��
ŵƺŝ��ŝŚƴŝřźƿźŤĩŚŝ�ǇŚưŤůř��Ʋƽ�ŚƷƽ�ƱƹŹŵ�żưƷƿŝ�ƂƤƳ�ŢƀǀĥƺƫƺƿĪƾ�ưƸƯƾ�ŹřƺƳ�Ʋſ�Źŵ�řŹƽ�źŤģƿř�ƱŚƿƯ�ŚƠƾ�Ŷƴƴĩ��ř�ƕƺưŬƯ�ŹŵƿƯ�ĬƴţŚĮƴţ�ƍŚŞţŹř�ƂƷƹĦě�ƲǀƱŚŝż�żưƷƿ�Ţƀ

Ư�ƱŚƄƳ�řŹƾ�ŹƺƏ�ƶŝ�ŶƷŵƽ�źŤĩŚŝ�Źƺƌů�ƶĩƽ�Ƹŝ�ŦƗŚŝǀŻŚſ�ƶƴƽ�Ư�ŶƃŹǀƯ�ƱŚŝżƾ�ŵƺƃ��řƿƯ�ƂƴĪưƷźŝ�ƲǀƱŚŝż��żưƷƿƯ�Ţƀƾ�ƃŚƳ�ŶƳřƺţƾ�ƯŚţ�Żřǀ�řŸºƛ�ŵřƺƯ�Ʋƾƿ���ƱƺºĤưƷ
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Impaired biological fitness in striped-bug, Graphosoma lineatum caused by decreasing of 
bacterial symbiont density 
 
Karamipour, N., M. Mehrabadi and Y. Fathipour 
Department of Entomology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran, n.karamipur@modares.ac.ir 
 

Endosymbiont of insects play important roles such as suppling of essential nutrients for the host. Many plant-sucking 
stinkbugs (Heteroptera) are also dependent on their gut symbiotic bacteria that lives in enclosed crypts around the V4 midgut 
region, to the extent that experimentally removing of the bacteria make unfavorable effects on developmental rate, fecundity 
and longevity of the host. This study investigates the functions of bacterial endosymbionts in striped bug, Graphosoma 
lineatum (Hemiptera: Pentatomidae). Given that these symbionts are vertically transmitted by bacterial Contamination of egg 
surface, surface sterilization of eggs was used to elimination of the bacterial symbiont. for symbiont elimination, groups of 
egg masses were treated with 70% ethanol for 10 min, followed by 10% hypochlorite sodium for 15 second, then  rinsed with 
70% ethanol; whereas control egg mass treated with sterile water. Individuals hatchlings from the experimental egg masses 
were reared in laboratory conditions at temperature of 27±1ºC, 60±5% RH and photoperiod of 16 :8 h (Light: Dark). To 
confirm successful removal of the symbiont, DNA extraction was performed from the fifth instars of control and treatment. 
DNA sample was subjected to polymerase chain reaction. PCR performed by universal primer of 16srRNA conserved gene. 
DNA band that obtain from treatment was weaker than control. These Results showed declining in population of bacterial 
symbionts in treatment (aposymbionts) compared to that of control. Life table analysis was performed using T-test. Results 
indicate significant changes in most of life table parameters between control and treated insects. According to the results, 
duration of pre-adult stage was significantly increased in the insects hatching from surface-sterilized eggs (32.87± 0.54 day) 
in comparison with that of control insects (28.50±1.50 days). Also, fecundity and longevity as well as duration of adult stage 
were significantly decreased in aposymbiont insects (157.14± 41.92, 49.83± 5.85, and 57.20± 6.16 respectively) in compare 
with that of control insets (309.44± 24.06, 89.63±5.50, and 80.62±2.83 respectively). These results showed that even 
decreasing of the symbiont bacterial population strongly imposed negative effects on the host biology. Therefore, it is clear 
that the endosymbiont might play a vital function in the host biology. In conclusion, this study represents a deeply host-
symbiont interaction, in which host optimal development achieves in presence of bacterial symbiont. This host-symbiont 
relationship might have been evolved based on provisioning of nutrients such as essential amino acids and vitamins by the 
endosymbiont for the host which merits further investigations.   
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ůřźƏƾ�ƃƹŹ�ƶƘſƺţ�ƹƾ�Śě�źŝƿ�ƶTetra ARMS-PCR�Śě�ŢƸūƿƫƺĪƫƺƯ�Ƃƾ�ƘƣƺƯ�ºǀ�ŢA296S���ºƀƴƠŤſř�ƪºƟƺƳō�Źŵƾ�
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ŝǀŹŚưƽ�ŹǇŚƯƿ�ŚƿĪƾ�ƮƸƯ�Żř�źţƿŝ�ƲǀŹŚưƽ�ŚƷƽ�ƳƺƠƗƾ�Ţſř�ƱŚƸū�źſřźſ�Źŵ��ƬƇř�ƪƣŚƳƾ�ŹǇŚƯƿř�Źŵ�ŚƿƶƄě�Ʊřź Anopheles stephensi Ưƾ�ŶƃŚŝ��ƿĪƾ�ƁƹŹ�Żř�ŚƷƽ�
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řźŝŚƴŝƿř�Żř�ƝŶƷ�ƲƿůřźƏ��ƶƘƫŚƐƯ�Ʋƾ�ƴĪţ�ƶƘſƺţ�ƹǀĪƾ�źſƿƣŵ�ƹ�ŽŚƀů��ƖǀƴŤŞƯ�Ƣƾ��ƁƹŹ�źŝTetra ARMS-PCR�řźŝƽ�ŴƄţǀƂƸū�Ɔ�ŚƷƽ��ŢƯƹŚƤƯ�Żƹźŝ�Śŝ�ƎŞţźƯ
ƹŹ�źŝ�źŧŒƯ�ƭƺưſ�źŝřźŝ�Źŵƽ�ĭǀƵŶƳźGABA �ƀƴƠŤſř�ƪƟƺƳō�ƶƄě�Źŵƾ�Ưƾ�ŶƃŚŝ��ř�Źŵƿ��ƶƘƫŚƐƯ�Ʋæåå�Ƈ�ƶƄě�ƶƳƺưƳǀźƸƃ�Żř�ƵŶƃ�Ŷ �ſ�ƱŚŤſř�ŹŚƸŝŚģǀ�ƱŚŤƀģƺƬŝ�ƹ�ƱŚŤƀ

ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ��DNA�ƶƳƺưƳ�ĩ�Żř�ƵŵŚƠŤſř�Śŝ�ŚƷǀ�ũřźŴŤſř�ŢDNA��ƭŚƴŝMBST�ţ�žĜſ�ƹ�ũřźŴŤſřƴĪǀ�ĨTetra ARMS-PCR�řźŝƽ�Śū�Ʊōƿ�źŝ�ƅŚų�ƵŚĮ
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ŚŤƳ�ŢŰƇ�ƶĩ�ŵřŵƿ��ƵŶƯō�ŢſŶŝ�Ūæåå��Ưƾ�ŶƃŚŝ��řźŝŚƴŝƿ�ƁƹŹ�ƲTetra ARMS-PCR�ƃƹŹƾ�ƣŵƹ�ŽŚƀů��ŵŚưŤƗř�ƪŝŚƣǀƯ�ƹ�Ƶŵƺŝ�Ƣƾ�ě�Ʊřƺţǀř�ƶĩ�ŵźĩ�ŵŚƸƴƄƿ�ƁƹŹ�Ʋ
�ƱřƺƴƗ�ƶŝƿŚū�ƁƹŹ�ĨƿżĮƿřźŝ�Ʋƽ�RFLP�Śě�ŹƺƔƴưŝƿƫƺĪƫƺƯ�Ƃƾ�ƘƣƺƯǀ�ŢA296S�ĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯǀŵź����

 
Development of a Tetra ARMS-PCR based method for genotyping the A296S position in An. 
stephensi to monitor the resistance to GABA Receptor based insecticides 
 
Adibi, N.1&2 and A. Raz2  

1.Cell & Molecular biology,Advanced Sciences& Technology department, Pharmaceutical Sciences Branch of Islamic Azad 
University, Tehran, Iran, 2.Malaria and Vector Research Group (MVRG), Biotechnology Research Center (BRC), Pasteur 
Institute of Iran, Tehran, Iran 
 

Malaria is one of the most important infectious diseases throughout the world. The main carrier of the malaria in Iran is 
Anopheles Stephensi. One of the strategies for vector controlling is insecticide application. A type of insecticides acts on 
GABA receptor and nervous system. Therefore, the aim of this study is design and development of a rapid, sensitive and 
accurate technique based on Tetra ARMS-PCR method for diagnosis the mutation which is related to resistance against 
effective toxins on GABA receptor in An. stephensi. In this study, 100 mosquitoes were sampled by total catch method from 
Chabahar of Sistan and Balochestan province. DNA was extracted by using of MBST DNA extract kit. Then, Tetra ARMS-
PCR was performed for A296S position. Finally, the accuracy of the results of Tetra ARMS-PCR method were evaluated by 
sequencing the samples by different genotypes. In this study, the A296S position was genotyped in 100 samples and it was 
revealed that the genotype of 80 samples is heterozygote and 20 samples is mutant. No wild allele was observed for A296S in 
collected samples. The comparison of our results with sequencing revealed that the accuracy of our developed method is 
100%.Therefore, our results showed that the our developed method is reliable, sensitive and accurate and it can be suggested 
as an alternative method instead of RFLP for molecular monitoring of A296S position.  
 
 
� � 



Ʋǀŝ�ƵźĮƴƧ�Ʋǀƫƹř��ƾƬƬưƫřƵźƄů��Ʊřźƿř�ƾſŚƴƃ�î�ì�ŹƺƿźƸƃ�ÎÐîé� �ÎÓÑ��

��

164 1st Iranian International Congress of Entomology, 29�31 August 2015 

 

ĭŶƳŻ�ƩƹŶūƾ�Ŝƃ�Ư�Ƶźěǀƶūƺĭ�īźŝ�Żƺƴ�ĮƳźƟƾ�ŸƜţ�Śŝƿ�ƮƣŹ�Żř�ƶSuper H�ĭǀĮƳźƟ�ƶūƺĭ�ƵŚǀźƃ�ŹŶƿŚƯŻō�ƎƿƵŚĮƄ��
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ƳřŵźƯ�ŚƀƸƯƾæ��ƗŚŬƃ�ŵƺưŰƯƾæ�ƹ�ŞūŹ�źƷŚƓ�ŶưŰƯƾç��
Î��ſŚƴƃ�ƵźƄů�ƵƹźĭƾƤŰţ�ƭƺƬƗ�Ŷůřƹ��ǀƯǈſř�ŵřŻō�ƵŚĮƄƳřŵ��šŚƤƾ���ƱřźƸţ�Ŷůřƹç��ŹƺƄĩ�šŚţŚŞƳ�ƒƠů�ƱŚƯŻŚſ 

��
Ŝƃ�Ư�Ƶźěǀƶūƺĭ�Żƺƴ�ĮƳźƟƾ�ƩŚŝ�ƶŤſřŹ�Żř�Ĩƫƺě�ƱřŹřŵ��Tuta absoluta (Meyrick) (Lepidoptera, Gelechiidae)���šŚƟō�ŻřŵŚƈŤƣř�ƹ�ƮƸƯƽ�ƶūƺĭ�ĮƳźƟƾ��Źŵ

ƱŚƸū�Ţſř�ƯǀĮƳźƟ�ƶūƺĭ�Żƺƴƾ�ŚƳřƺţƾƿ�ŹƹōŵřŻƽ�ǇŚŝƾƿ�ƵźƄů�ƹ�ŵŹřŵ�řƽ�ƬƀƳ�Ŷƴģƾ�řźƃ�ƶŝ�ƶŤƀŝ�ƶĩ�ŢſřƿŰƯ�ƎǀƐƾ��Śţæç�ŵŹřŵ�ƩŚſ�Źŵ�ƪƀƳ��řƿƯ�ƵźƄů�Ʋǀ��Żř�Żř�ŶºƳřƺŤ
ƟƹżƯǀƴĤưƷ�ƹ�ƪĭ��ƶƣŚſ��īźŝ�ƪǀƯ�Żř�Ʋǀŝƺų�ƶŝ�Ƶƺƾ�ŸƜţƿŶƴĩ�ƶ�ƟřźĭƺƯŵƾ�Ż�ƹƿſŚƴƃ�Ţƀƾ�Ŝƃ�Ư�Ƶźěǀƶūƺĭ�Żƺƴ�ĮƳźƟƾ�ƹŹƽ�ƶūƺĮưƣŹ�ĮƳźƟƾ�Super HŚƯŵ�Śŝƽ�ŢŝŚŧ ̊ C 
æ��tçêŞƀƳ�ŢŝƺƏŹ��ƾ��ê��tëê�ŹƺƳ�ƵŹƹŵ�ƹƽ�æë�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹí�ŹŚţ�ŢƗŚſƿĪƾ�Ŷƃ�ƭŚŬƳř .ĪƄţǀ��ĭŶºƳŻ�ƩƹŶºū�ƪƾ������źºĩ�ƁƹŹ�ƶºŝ�ŚºƷ�ƶŬƴºſřźƟ�ƶŞºſŚŰƯ�ƹƽ�
�çååæ�ŢƟźĭ�ƭŚŬƳř��ŚŤƳƿ�ŪƯ�ƶĩ�ŵřŵ�ƱŚƄƳǀƶūƺĭ�Żƺƴ�ĮƳźƟƾ�ƹŹƽ�ƶūƺĭ�ĮƳźƟƾ�řŹřŵƽ�ƹŹǇ�Ʋſ�ŹŚƸģƽ�Ưƾ�ŶƃŚŝ��ƹŹǇ�ƵŹƹŵ�ƩƺƏƽ�T. absoluta�æê�å± �åë�æç��ƹ�ŻƹŹ

Ơƃ�ƵŹƹŵ�ƩƺƏǀĭźƾ�Źŵ�ÎÎ�Í±ÍÎ�Ô�ƵŹƹŵ��ŻƹŹŚưƳ�ƹ�ƺƄƳƽ�Ư�ƙƺƬŝ�Żř�ƪŞƣǀƶūƺĭ�Żƺƴ�ĮƳźƟƾ��ÏÑ�Í±ÒÍ�ÏÐ��ŵźĭ�ƶŞſŚŰƯ�ŻƹŹƿŶ��ƴĤưƷǀ�ƜƫŚºŝ�źưƗ�ƩƺƏ�Ʋǀ���ƵŵŚºƯ�ƹ�źºƳ�Ʋ
ƯǀŻƺƴéç�å±�ææ�ì�ƹìè�å±ìå�æå�ţźţ�ƶŝ�ŻƹŹǀŶƃ�ŢŞŧ�Ŝ��ƮŴţ�ƵŹƹŵ�ƩƺƏ�Źƿżƽ���ÔÐ�Í ±ÔÏ�ÓŻƹŹ��Ŷƃ�ŢŞŧ��Ƙưū�ŚƷźŤƯřŹŚěǀţřŷ�űźƳ�ƶƬưū�Żř�Ţƾ�řżƟřƿƘưū�Ƃǀ�Ţ(rm)�
�åååé�å±æèí�å�ŻƹŹ�źŝ�ƫƺţ�ƆƫŚų�űźƳ��ǀ�ƪŨƯ�Ŷ(Ro)��èí�å±êé�êç�ƵŵŚƯ�ƵŵŚƯ�ƪƀƳ�Ư��ǀĮƳŚǀƘưū�ƱŶƃ�źŝřźŝ�ƹŵ�ƱŚƯŻ�šŶƯ�Ʋǀ�Ţ(DT)��åæç�å±åæ�ê�ŻƹŹ���űźƳ�ƹ

ƷŚƴŤƯƾ�řżƟřƿƘưū�ƂǀŢ(ë)��åååê�å±æéí�æ�ŻƹŹ�źŝ��Ưǀƶūƺĭ�Żƺƴ�ĮƳźƟƾ�Ŷƃ�ƶŞſŚŰƯ�� 
 

Life table of tomato leaf miner moth fed onthe tomato cultivator (Super H) in laboratory 
conditions 
 
Mardani, M.1, M. Shojaei1 and M. Z. Rajabi2  
1.Department Of Entomology, Science and Research Branch, Islamic Azad University, Tehran, Iran, 2.Plant Protection 
Organization, Tehran, Iran 
 

Tomato leaf miner (TLM), Tuta absoluta (M.) (Lepidoptera: Gelechiidae), is one the economic and important pestsof 
thetomato (L. esculentum) in world. The leaf miner moths has a high reproductive ratability and it�s amulti-generation 
pestwith up to 12 generations per year depending on environmental conditions. This larvae can feed fromleaf mesophyll, 
stem, and flower. It can also feed from fruit of host plant. Biology of different stages and demographic of Tuta absolutawere 
studied on tomato cultivar (Super H)under laboratory conditions at three constant temperatures (14, 25 and 1 °C), relative 
humidity of 65 ± 5 % and a photoperiod of 16:8 (L:D) h with 60 repetitions.Construction of the life table and calculation of 
its parameters was conducted using carey(2001) method� Theresults show thatTuta absoluta has 4 larval instars on 
tomato.The growth index of larvae, pupae and immaturewere observed (12.06±0.15, 7.01± 0.11 and 23.550±0.24), 
respectively. Also the growth index of adult males and females of tomato leaf miner (which were 7/11± 0.42 and 10/7±0.73 
days) were recorded. In present study, resultsshowed that the oviposition periods of T. absoluta was 5.08 days. The 
population growth parameters of the tomato leaf miner including intrinsic rate of increase (rm) (0.138±0.0004day-1), net 
reproduction rate (R0) (52.54±0.38 female/female/generation), finite rate of increase (ë) (1.148±0.0005day-1) and doubling 
time (DT) (5.01±0.012) were calculated.  
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ŻŹřƿŝŚƾ�ſř�źŧřǀŶ�ƳƺưſŚūǀĨ�ſř�ƹǀŶ�ƫŚſǀƀǀƬǀĨ��Ư�źŝǀ�ŢƯƹŚƤƯ�ƱřżŚƤƫřƾƿ�ƶūƺĭ�ƮƣŹ�ƶſ�ĮƳźƟƾ�ŝ�ƶŝǀ�ƶºūƺĭ�Ŷ��ºĮƳźƟƾ�� �
Tuta absoluta��

��
ƔƗǀŤưƘƳ�ƮƾƸƓ�ĨŝŚŝ��ǀźƽ�ƹ�ƳŚŬƳŚų�ŶưŰƯƾ��

ƬƗƺŝ�ƵŚĮƄƳřŵƾ�ſǀŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƱřŶưƷ�Śƴƽĭ�Ƶƹźĭ��ǀƵŚ�Īƃżěƾ��azim.nemati@gmail.com��
��

ƶūƺĭ�ĮƳźƟƾ��Lycopersicum esculentum��ĭ�żūǀŻŹƹŚƄĩ�ŢƘƴƇ�Źŵ�ƁŻŹř�Śŝ�ƱŚƷŚƽ�řŸƛ�ƶĩ�Ţſřƽ�ƔƗ�ƂŴŝǀưƾ�Ƴŵ�ƭŵźƯ�ŻřǀĪƄţ�řŹ�ŚǀƯ�ƪƾ��ŶºƷŵ����šŚºƟō
ŵŶƘŤƯƽ�ř�ƶŝƿĭ�ƲǀƯ�ƶƬưů�ƵŚƾ�ř�Źŵ�ƶĩ�ŶƴƴĩƿƯ�Ʋǀŝ�ƱŚǀƶūƺĭ�Ŷ�ĮƳźƟƾ��Tuta absoluta (Meyrick)��Ƹūƺţ�ƪŝŚƣ�šŹŚƀųƾ�ƶƳŚŴƬĭ�ƹ�ƕŹřżƯ�Źŵ�řŹ�ŚƷƽ��ƶºūƺĭ��ºĮƳźƟƾ�

řƿƯ�ŵŚŬƾ�Ŷƴĩ��ŚƷŹŚĪƷřŹ�Żřƽ�ř�Śŝ�ƵŻŹŚŞƯ�ƮƸƯƿ�ƵŵŚƠŤſř�ŢƟō�ƲƴĤưƷ�ƹ�ƭƹŚƤƯ�ƭŚƣŹř�ŻřǀƱƺƯŹƺƷ�Ʋ�ŚƷƽ�Ţſř�ŢƯƹŚƤƯ�źĭŚƤƫř��ř�ŹŵƿƤŰţ�ƲǀƱƺƯŹƺƷ�Ƣ�ŚƷƽ�ƳƺưſŚūǀſř�Ĩǀ�ƹ�Ŷ
ƫŚſǀƀǀƬǀſř�ĨǀŢƔƬƛ�Śŝ�Ŷ�ŚƷƽ�ê�å��ƹê�æ�ƯǀƬƾ�ƃŚě�ƩƺƬŰƯ�šŹƺƇ�ƶŝ�ŹǇƺƯƾ�ƹŹƽ�ĮƳźƟ�ƶūƺĭ�ƮƣŹ�ƶſƾ�ŝƺƯ�ƪƯŚƃǀšǈƟ�ƹ�ƱŚƤƷŵ��ƪææ��ŹƺŤĩŚƟ�ŭźºƏ�ŜƫŚƛ�Źŵ�ºƿƪ�
ţǀŶƃ�ŹŚưŶƳ��ĭǀ�ŶƷŚƃ�ƱŚƷŚƃŚě�ƩƺƬŰƯ�źƐƤƯ�śō�Śŝ�ŚƸƴţƾ�ŵźĭƿŶ���ŢƃŸĭ�Żř�ŶƘŝéí�ƃŚě�ƩƺƬŰƯ�Żř�ŢƗŚſƾ�éå�ƀƴū�ŢŞƀƳ�ƶŝ�ƚƫŚŝ�ƵźƄůƾ��ç��ƶŝæ�ƹŹ�źƳ�ƹ�ƵŵŚƯ�ƵźƄůƽ�
ĭǀŻŚſŚƷŹ�ƵŚƽ�ūźţ�ƹ�ŶƃǀźưŴţ�Ůƿżƽ�ŶƃŹ�ƵŹƹŵ�ƹƽ�ĭ�Źŵǀţ�ƱŚƷŚǀſŹźŝ�ŶƷŚƃ�ƹ�ƵŶƃ�ŹŚưƾ�ŵźĭƿŶ��ŝǀƂ�źţƿƮĩ�ƹ�Ʋ�źţƿƮŴţ�űźƳ�Ʋ�Źƿżƽ�ţźţ�ƶŝǀƹŹ�Ŝƽ�Śƃ�ƮƣŹšǈƟ�ŶƷææ�
�åî�ètéå�èæ��ţ�ƹǀ�ŹŚưê�æ�ƯǀƬƾ�ƳƺưſŚū�ŹǇƺƯǀſř�ĨǀƹŹ�Ŷƽ�ŝƺƯ�ƮƣŹǀƪ��ëë�åtíå�ê���Ŷƃ�ƵŶƷŚƄƯ����ŚºŤƳ�ƶºŝ�ƶūƺţ�Śŝƿ����ŢºƔƬƛ�Źŵ�ƵŶºƯō�ŢºſŶŝ�Ůæ�êƯǀ�ºƬƾ���ŹǇƺºƯ

ƳƺưſŚūǀſř�ĨǀŶŝƺƯ�ƮƣŹǀ�ƪŝǀźŤƄƿŶƃŹ�ƵŹƹŵ�ƩƺƏ�Ʋƽ��æê�åtêå�éå���ĭ�ƹǀźŤưĩ�šǈƟ�ŶƷŚƃ�ƵŚƿŶƃŹ�ƵŹƹŵ�Ʋƽ��æê��têå�çé��ŶƳŵřŵ�ƱŚƄƳ�řŹ�ŚŤƳ�ƵƹǈƗ�ƶŝƿ�Żř�ƪƇŚů�Ū
řƿŢƌƬƛ�ƶĩ�ŵřŵ�ƱŚƄƳ�ƶƘƫŚƐƯ�Ʋ�ŚƷƽ�ſřǀƫŚſ�ŶǀƀǀƬǀŧŎţ�ĨǀƶƔůǈƯ�ƪŝŚƣ�ź�řƽ�ƹŹ�źŝƽ�ŵŹřŶƳ�ŹƺĩŸƯ�ƭŚƣŹř�ŢƯƹŚƤƯ��ŚŤƳ�ƶŝ�ƶūƺţ�Śŝƿ�ŢƔƬƛ�ƵŶƯō�Ţſŵ�ƶŝ�Ūê�æ�ƯǀƬƾ��ŹǇƺƯ

ƳƺưſŚūǀſř�ĨǀƠƬţ�ƩźŤƴĩ�źƯř�Źŵ�ŶǀƤƾ�řƿƇƺţ�ƪŝŚƣ�ŢƟō�ƲǀƯ�ƶƾ�ŶƃŚŝ���
 

The effect of Jasmonic acid andSalicylic acid on induced resistance of three different tomato 
cultivars to Tuta absoluta 
 
Nemati, A., B. Zahiri and M. Khanjani 
Department of Plant Protection, College of Agriculture, Bu � Ali Sina University, Hamedan, Iran, azim.nemati@gmail.com 
 

Tomato, Lycopersicum esculentum, is a valuable plant in the agricultural industry which is widely used by many people 
of the world. Several pests attack this plant including Tuta absoluta (Meyrick) which cause remarkable damages in the 
tomato farms and greenhouses. Using resistant cultivars and resistance-inducer hormones are influential strategies against 
this pest .In this study the hormones of Jasmonic acid and Salicylic acid with 0.5 and 1.5 mM concentratons in factorayl 
desigen were sprayed on the plant in the present study. Control plants were only sprayed with distilled water. After 48 hours, 
40 mature insects with sex ratio of 2 to 1 female and male insects were released on the plants. Then, oviposition preference 
and growth period were investigated. The maximum and minimum rates of oviposition were observed in the Fallat11 
(31.40±3.09) and 1.5 mM Jasmonic acid treatment on Mobil (5.80±0.66), respectively. The longest growth period was also 
observed in the 1.5 mM Jasmonic acid treatment on Mobil (40.50±0.15), and the shortest growth period in Fallat11 
(24.50±0.15). In addition, results of this survey were showed SA concentrations have no significant effects on plant 
reisitance. With regard to the obtained results, 1.5 mM Jasmonic acid can be recommended in the integrated pest managment.  
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ƶƳƺưƳ�Źřŵźŝƽ�ƶƫŚŞƳŵ�řƽ�řźŝ�ŢŝŚŧ�Ţƣŵ�Śŝƽ�ƀě�ƚƫŚŝ�šřźƄůǀ�ºſō�ƪǀŚƾƿ����šŚºŞƧźƯDiaphorina citri (Hemiptera: 

Liviidae)ƙŚŝ�Źŵ���ŚƷƽ�ƱŚŤſř�šŚŞƧźƯ�ŚƷƽ�ƱŚĭżƯźƷ�ƹ�ƱŚƯźƧ��
��

ſŹŚě�ƶƳřŻźƟƾÎŬƯ��ǀźƨƀƗ�Ŷƽ�ſǀƺƷŚƾƿÏ�ưſ�ƹǀźŞŬƳŹ�ƶÐ���
Î��ƤŰţ�ƂŴŝǀƤŰţ�ƶƀſƺƯ��ƭŶƴĭ�Ʋſ�šŚƤǀĭ�šŚƤǀƵŚ�ƨƃżěƾ���ƱřźƸţ��ŹƺƄƧfarparsi@yahoo.com�Ï��ƤŰţ�ƂŴŝǀĭ�šŚƤǀƵŚ�ƨƃżěƾƤŰţ�żƧźƯ��ǀŻŹƹŚƄƧ�šŚƤƽ��ƹ

ŞƏ�ƖŝŚƴƯǀƘƾ���ƱŚĭżƯźƷÐ��ƤŰţ�ƂŴŝǀƧ�šŚƤǀƵŚ�ƨƃżěƾƤŰţ�żƧźƯ��ǀŻŹƹŚƄƧ�šŚƤƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ūǀũƺƴƸƧ�ƹ�ŢƟź���
��

ƀěǀſō�ƪǀŚƾƿ���šŚŞƧźƯDiaphorina citri��ƿƨƾ�źŤưƸƯ�ŻřƿƀƯźĭ�ƢƏŚƴƯ�Źŵ�šŚŞƧźƯ�šŚƟō�Ʋǀźƽ�Ƴ�ƹǀƀƯźĭ�ƶưǀźƽ�Ţſř��ƀěǀſō�ƪǀŚƾƿ�ŸƜţ�źŝ�ƵƹǈƗ�šŚŞƧźƯƿ�ƶ
ƃ�Żřǀĭ�ƵźǀƷŚƾ�źŤĩŚŝ�ƩŚƤŤƳř�ŢƬƗ�ƶŝƽ�� Candidatus Liberibacter asiaticus��ŝ�ƪƯŚƗǀŹŚưƽ�ƯǀšŚŞĩźƯ�żŞſ�Ƶƺ�Greening�ŝ�Źŵǀ�šŚŞƧźƯ�šŚƟō�ƲưƷř�Żř�ºǀ�Ţ
ƇŚųƾ�Ţſř�ŹřŵŹƺųźŝ��ř�ŹŵƿƶƬţ�Żř�ƵŵŚƠŤſř�Śŝ��ƚƫŚŝ�šřźƄů�ƶƘƫŚƐƯ�Ʋ�ŚƷƽ��ŵŹŻ�ƵŶƴŞƀģ�ÏÒ���ÎÍŤƳŚſƾ���źŤƯRussell IPM®���ŻřÏÍ��ŹƺƄƧ�Źŵ�ƱŚƯźƧ�ƹ�ƱŚĭżƯźƷ�Źŵ��ƙŚŝ
ƶƳƺưƳ�Źřŵźŝƽ�ŶƳŶƃ��ƯǀĮƳŚǀŹřƹ�ƹ�Ʋƿřźŝ�žƳŚƽ�ŹŚţ�źƷƿƶƳƺưƳ�Ų�Źřŵźŝƽ�Ʊō�Żř�ƹ�Ŷƃ�ƶŞſŚŰƯ��ŚƷ�ÑÕ�źſƽ�Ƶŵřŵ��řźŝƽ�ƶƳƺưƳ�ƶƘſƺţ�Źřŵźŝƽ�Ŷƃ�ƵŵŚƠŤſř���ŚºưƳ�ƱƺƳŚƣƾƿ��Śºţƿ�ŹƺƬ

�ŝ�ƶƐŝřŹǀƯ�ƲǀĮƳŚǀŹřƹ�ƹ�ƲƿžƳŚ��ŝƺų�ƶŝƾ�Ƶŵřŵ�Śŝ��ƁŻřźŝ�ŚƷƿ�ŢƟŚ�a=1.264 , b=1.865 ,r2=0.97�ŤƳ��ǀƹŹ�ƵŶƃ�ƁŹŚưƃ�ƚƫŚŝ�šřźƄů�ƶƧ�ŵřŵ�ƱŚƄƳ�ƶŬƽ�ƶƬţ�ŚƷƽ��ŵŹŻ
řŹřŵ�ƵŶƴŞƀģƽ�ƺĮƫřƽ�ƘưŬţƾ�ŶƴŤƀƷ��Źřŵźŝ�ƶƳƺưƳƽ�ƶƫŚŞƳŵ�řƽ�ŚƷźŤƯřŹŚě�ŽŚſřźŝ�ŢŝŚŧ�Ţƣŵ�Śŝƽ�ŚưƳ�ƱƺƳŚƣƾƿ��Śºţƿ��Ŷºƃ�Ƶŵřŵ�ƶƘºſƺţ�ŹƺƬ�����ưºƈţ�Ǝºų�ƶºƫŵŚƘƯǀ��ŽŚºſřźŝ�Ʈ

ŚƷźŤƯřŹŚěƽ�ŚưƳ�ƱƺƳŚƣƾƿ�Śţƿ�Ţƣŵ�źŨƧřŶů�ƹ�ŹƺƬÔÒ���ŶƇŹŵ ��� �� ൌ ͻǤെ Ǥ͵ͻ ��� ��Ţſř��Ƴ�ŵŹƺƯ�ƶƬţ�ŵřŶƘţ�ƪƣřŶůǀřźŝ�ŻŚƽ�ƮƧřźţ�ŚƷƽ���ƚƫŚºŝ�šřźƄů�ƞƬŤŴƯ
ƀěǀſō�ƪǀŚƾƿ�Ƴ��ŢŝŚŧ�Ţƣŵ�Śŝ�šŚŞƧźƯǀ�ƶƫŵŚƘƯ�Żř�ƵŵŚƠŤſř�Śŝ�ż��� ݊ ൌ ͳǤ͵ͳെ ͲǤͳͶ�݈ݔ݃ҧ�Ŷƃ�ƶŞſŚŰƯ��řźŝƽ�Śě�ƮƧřźţ�Źŵ�ƩŚŨƯǀƿƲ��Î�ƵźƄů�ƶƬţ�řźŝ�ƭŻǇ�ƶƬţ�ŵřŶƘţƽ�

Ƙưū�ŹŚƨƃǀ�ŢÏÍƯ�ŹŚŤƨƷ�Źŵ�ƶƬţƾ��ǇŚŝ�ƮƧřźţ�Źŵ�ƹ�ŶƃŚŝ�ÏÍƵźƄů�ƶƬţ��řźŝ�ƭŻǇ�ƶƬţ�ŵřŶƘţƽ��ƶŝ�ŹŚƨƃÎÐƯ�ƂƷŚƧ�ŹŚŤƨƷ�Źŵ�ƶƬţƾ�ƿŝŚŶ���
 
Sequential sampling plans with fixed levels of precision for Diaphorina citri (Hemiptera: 
Liviidae) adults in citrus groves of Kerman and Hormozgan provinces, Iran 
 
Parsi, F.1, M. Askari Syahooie2 and S. Ranjbar3 

1.Iranian Research Institute of Plant Protection, Tehran, P.O. Box 145419395, Iran, farparsi@yahoo.com 2.Department of 
Plant Protection, Hormozgan Research Center for Agriculture and Natural Recourses Bandar Abbas, Iran, 3.Department of 
Plant Protection, Jiroft & Kahnuj Research Center for Agriculture and Natural Recourses Jiroft, Iran. 
 

Asian citrus Psyllid (ACP) Diaphorina citri is one of the most destructive citrus pests in tropical and subtropical regions. 
Although the direct damage of ACP is feeding on host plant sap, its role in transmission of citrus greening bacterium, 
Candidatus Liberibacter asiaticus has made it more important among other citrus pests. In this study, adults of D. citri were 
sampled using yellow sticky traps (10×25 cm, Russell IPM®) in 20 citrus groves of Hormozgan and Kerman provinces, Iran. 
The Sampling plan was developed by estimation of mean and variance of the pooled data of all sampling dates (totally 48 
data sets). It was observed that Taylor�s power law regression model fitted the data well (a=1.264, b=1.865, r2=0.97), and 
indicated that adults caught in traps had an aggregated distribution. Based on the parameters estimated by Taylor�s power law 
and maximum 75% of precision, a linear equation was obtained as ݈݃ ܶ݊ ൌ ͻǤെ Ǥ͵ͻ ݈݃ ݊ to be employed in sequential 
sampling plans (with fixed levels of precision) for D. citri in citrus groves. Moreover, the number of traps required for 
sampling of D. citri adults at different population densities could be calculated according to ��� � ൌ ͳǤ͵ͳെ ͲǤͳͶ�����ത 
equation (with fixed levels of precision). For example, in low density (1 adult caught in trap) 20 traps is needed per hectare 
and when the density is high (20 adults caught in trap) it is decreased to 13 traps per hectare. 
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ƶƴǀƸŝ�Ŝƃ�ƶǀƬƗ�ŽƺƠƿźěźƬĩ�Ʈſ�ƝźƈƯ�ƽŻŚſ�ƭƺƯ�Ƶźě��īŹżŝ�ŹřƺųGalleria mellonella ŲſŚě�ŮƐſ�ƁƹŹ�Śŝ����
��
ƬƗǀƳŚŞƘƃ�ŚƋźƾ�ŵřĦƳæ��źƯƿƴƀů�ƮŬƗ�Ʈƾæ�ƹ�ŶƤƠţ�ƭřźƸŝƽ�ƳǀŚç 

æ���ƵŚǀĭ�Ƶƹźĭ���ŵƹźƷŚƃ�ƵŚĮƄƳřŵ�ƽŻŹƹŚƄĩ�ƵŶĪƄƳřŵ�ƾĪƃżěshahroodm@gmail.com�ç��ƵŚǀĭ�Ƶƹźĭ�ƂƷƹĦě�ƱŚƯŻŚſ�ƾĪƃżě��Ʊřźƿř�ƾŤƘƴƇ�ƹ�ƾưƬƗ�ƽŚƷ��
��

Ŝƃ�ƭƺƯ�Ƶźě��īŹżŝ�ŹřƺųƿĪƾ�ƀŝ�šŚƟō�ŻřǀŹŚŞƳř�šǇƺƈŰƯ�ƮƸƯ�ŹŚƽ�ƹŶƴĩ�ƹ�ŚƷƽ�Ţſř�ƪƀƗ��řźŝƽ�ƃ�ƭƺưſ�Żř�Ʊō�ƩźŤƴĩǀưǀŚƾƿ�Ư�ƵŵŚƠŤſřƾ�ŵƺƃ���ƵŵŚƠŤſř�šŹƺƇ�Źŵ
Ŷū�šǈĪƄƯ�ƭƺưſ�Żř�ŜſŚƴƯŚƳƽ�ŻƿŢƀ�ŰƯǀƐƾ�ƴĤưƷ�ƹǀƴƯżƯ�ƉŹřƺƗ�Ʋƾ�ƹŹƽ�ř�ƱŚƀƳř�ŢƯǈſƿƯ�ŵŚŬƾ�ŵƺƃ��Ƹŝ�ƵŵŚƠŤſř�Śŝǀř�Żř�ƶƴƿř�šŹŚƀų�ŵřƺƯ�Ʋƿ�ƶŤſŚĩ�ŢƟō�Ʋ

Ưƾ�ŵƺƃ��Ƹŝ�ƵŵŚƠŤſř�Żř�ŹƺƔƴƯǀƺĮƫř�śŚŴŤƳř�ƶƴƽ�ŰƇǀĭŹŚĩ�ƶŝ�ƹ�Ůǀźƽ�ƁƹŹ�ŚƷƽ�ſ�ƝźƈƯ�Źŵ�ŜſŚƴƯŢſř�Ʈ� ř�ŹŵƿƲ ƹŹ�ƁƹŹ�Żř�ƂƷƹĦěƿƘţ�ŹƺƔƴƯ�ƶŝ�ŲſŚě�ƶǀǀ�ƍŚƤƳ�Ʋ
ƸŝǀźěźƬĩ�Ʈſ�ƝźƈƯ�ƶƴƿŢſŵ�ŢƸū�ŽƺƠ�ƿŝŚƾ�ŝ�ƶŝǀƄǀƯ�ƹ�īźƯ�ƶƴǀƮĩ�Śŝ�ź�źţƿƟźƈƯ�Żŵ�Ʋƾ�ſŹźŝ�ŵŹƺƯƾ�ŧŚţ�ƹǀŹƺŤĩŚƟ�ź�ŚƷƽ��šŹřźů�ƶūŹŵ�èê�çê�ƀƬſ�ƶūŹŵǀŽƺ���

�ŢŝƺƏŹ�íå�ìå�����ƝźƈƯ�Żŵ�ƹ�çååå��æêåå�ƯǀƫƹźĪǀźŤ��ƹŹ�źŝƽ�ƯǀƱřż�Ư�ƹ�īźƯǀŜƃ�ƮŬƴě�Ʋſ�ƹŹǇ�ź�ƭƺƯ�Ƶźě�ŻŹř�ŵŹƺƯ�ŹřƺųƿŝŚƾ�ŢƟźĭ�Źřźƣ��ŚƯŻōƿ�ŽŚſř�źŝ�šŚƄ
ŻƺĜƯŚĩ�ŭźƏƿżĩźƯ�Ţƽ�Źŵ�Śŝ�źƔƳ�żĩźƯ�ƍŚƤƳ�ƪƯŚƃ�ŮƐſ�ƶſ�ƲŤƟźĭƽ�ŹƺŰƯ�ƹƽ�řźŝƽ��źƷƿŹƺŤĩŚƟ�Żř�Ĩ�ŚƷƽ�ƿŵŚ��ƵŶƃ Ŷƃ�ƭŚŬƳř� �ŚŤƳƿŚƯŻō�ƭŚŬƳř�Żř�ƪƇŚů�Ūƿ�Ǝſƺţ�šŚƄ

żŬţƿƫŚƳō�ƶǀŹřƹ�żƿ�žƳŚ(ANOVA)�ſŹźŝ� ŵŹƺƯƾ�ŝƺų�ƶŝ�ƭƹŵ�ƶūŹŵ�ƩŶƯ�ƶĩ�ŵřŵ�ƱŚƄƳ�ƹ�ŢƟźĭ�Źřźƣƾ�Ƈƺţ�ƶŝ� ŹŵŚƣǀƵŵřŵ�ƞ�ƴƘƯ�ŹƺƏ�ƶŝ� ƹ� �Ƶŵƺŝ� ŚƷƾ�Źřŵƽ�ŝ�ƶƐŝřŹǀ�Ʋ
ŹƺŤĩŚƟ�ŚƷƽ�ſŹźŝ�ŵŹƺƯƾ�ŝ�řŹǀƯ�ƱŚƾ�Ŷƴĩ���ŚƯŻō�ŽŚſř�źŝƿƭŚŬƳř�šŚƄ�řźƃ�ƵŶƃƿƸŝ�Ǝǀřźŝ�ƶƴƽ�Ʈĩ�źţƿƟźƈƯ�Żŵ�Ʋƾ�ŝ�Ʃƺƈů�ŢƸūǀƄǀƯ�ƹ�īźƯ�ƶƴǀ�źî�ì��Ʋſ�ƹŹǇ�ŵŶƗ�Ūƴě
ţźţ�ƶŝǀŚƯŵ�Ŝƽ�èê�ƀƬſ�ƶūŹŵǀ�ŢŝƺƏŹ��Žƺíå���ƟźƈƯ�Żŵ�ƹƾ�æêåå�ƯǀƫƹźĪǀźěźƬĩ�Ʈſ�źŤƿ�Źŵ�ŽƺƠæååå�ƯǀƬƾ�ƫǀƘţ�śō�źŤǀǀŵźĭ�ƲƿŶ��ŚŤƳƿŚƯŻō�Ūƿŝ�ƂǀŧŚţ�źĮƳŚǀ�šřź
ƤŤƀƯǀƴƘƯ�ƭƹŵ�ƶūŹŵ�ƹ�Ʈƾ�ƟźƈƯ�Żŵ�Źřŵƾ�ƴƘƯ�ƭŶƗ�ƹ�šŹřźů�ƶūŹŵ�ƹƾ�Źřŵƽ�ƹŹ�ŢŝƺƏŹƽ�Ư�ƹ�īźƯǀŜƃ�Ūƴě�Ʋſ�ƹŹǇ�ź�ƭƺƯ�Ƶźě�Ţſř�īŹżŝ�Źřƺų����

��
Optimization of using pesticide chlorpyrifos against Galleria mellonella L. by response surface 
methodology 
 
Shabaninejad, A.1, M. Ajam Hassani1 and B. Tafaghodinia2 
1.Department of Plant Protection, Faculty of Agriculture, Shahrood University,�shahroodm@gmail.com 2.Iranian Research 
Organization for Science and Technology 
 

The greater wax moth is one of the most important pest of stored products and beehives. Chemical pesticides are used to 
control this pest. Inappropriate use of pesticides caused serious environmental problems and also chronic effects on human 
health. Pest damage is reduced by the optimum use of these materials. In this study in order to determine optimal points to 
achieve maximum mortality with minimum dosage and the effect of factors such as temperature (25-35°C), humidity (70-80 
%) and the dosage (200-500 µL) in the mortality of fifth instar larvae of greater wax moth were applied Response Surface 
Method. The experiments were performed according to central composite design at three different levels, including central 
and axial points. Temperature and dosage had significant effect on mortality of fifth instar larvae of greater wax moth. The 
optimum conditions in minimum dosage to obtain the maximum mortality 7.9 fifth instar larvae of greater wax moth are: 
35°C, humidity 80% and 1500 µl of Chlorpyrifos in the 1000 ml of water.   
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ƵźƄů�ŢǀƫŚƘƟ�ƽƹŹ�źŝ�ƱƹŹƺƀĩƺƴƟƺƬƟ�źŧř�ƾſŹźŝ�ƶŤƀƷ�ƾƸūƹŶƴģ�Žƹźƿƹ�ƾƄĩ��ƽřHelicoverpa armigera��
��

ŹƹźƸƯ�ƾƬƗ��
ƵŚǀĭ�Ƶƹźĭ���ƽŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƾĪƃżěŶǀƸƃ�ƵŚĮƄƳřŵ�ƱŚŬƿŚŝŹŷō�ƾƳŶƯ��ac.mehrvar@azaruniv.ac.ir��

��
ƽŻŹƹŚƄƧ�šǇƺƈŰƯ�ŹřƺųŶƴģ�ƹ�ƮƸƯ�ŹŚǀƀŝ�šŚƟō�Żř�ƾƨƿ�ƶŞƴě�ƵŻƺƛ�ƭźƧ��Źŵř�ƹ�ƱŚƸūƿƱřź�Ư�śƺƀŰƯƾ�ŵŵźĭ��ŝ�Źŵǀŝ�ƪƯřƺƗ�Ʋǀř��źĭŹŚưƿŢƟō�Ʋ���Žƹźºƿƹ�ƶŝ�ŢŞƀƳ

ƾƸūƹŶƴģ�ƶŤƀƷ�řƽ�Ţſř�ƵŶƃ�ƁŹřżĭ�ŽŚƀů�ŹŚǀƀŝ�ŚƯř�ƮƸƯ�ƹŶŰƯ�ƪƯŚƗ�ƲƿźţŽƹźƿƹ�Ʋƿř�Żř�ƵŵŚƠŤſř�ƵŶƴƴƧ�ŵ���ƾĭŶƴƄƧ�ƱŚƯŻ�šŶƯƱō������ƶºƧ�Ţºſř�ŢºƟō�ƽƹŹ�źºŝ��ƶºŝ
ŹƺƏƯǀĮƳŚǀƲ��Ʋǀŝê�è�ƾƯ�ƩƺƏ�ƶŝ�ŻƹŹ�ŶƯŚŬƳř��řźŝƽ�Ư�ŵƺŞƸŝǀĭōźƷŻ�Ʊřżǀƴƾ�řƿƹ�Ʋƿ�ºƏ��Žƹźƾ���ƩŚºſæèíî��řŶū�ƹŵ�ŵřŶºƘţ�ºƿ�Ưƺºŝ�ƶƾ��EAZ-I��ƹEAZ-II��ƹ�Żř�ºƿ�Žƹź

HearNPV�ŚŝŹŷō�ƱŚŤſř�Żř�ƶƤƐƴƯ�ƹŵ�ŻřƿƱŚŬ�ƣźƃƾ�Ɩưū�Źƹōƽ��ƵřźưƷ�ƶŝ�ƹƿřŶū�Ĩƿƛ�ƶǀƯƺŝźƾ��ŵŹřŶƳŚŤſř�ƱřƺƴƗ�ƶŝ(STD)�Ư�źƔƳ�Żř�ºǀƫŚƘƟ�Ʊřż�ºǀŻ�Ţƿ�Ťºƀƾ��LC50��ƹ
LT50��ŻŹř�ŵŹƺƯƿŝŚƾ�ŶƴŤƟźĭ�Źřźƣ��ŻƿŢƀ�Ŭƴſƾ�ƤƬţ�ƁƹŹ�ŽŚſř�źŝ�ŚƷǀřŸƛ�ƵŵŚƯ�ŮƐſ�Ůƾƿ��Śŝæå�ƯǀƫƹźĪǀ�źƷ�Żř�źŤƿŢƔƬƛ�Żř�Ĩ�ŚƷƽ�ƹƿŽƹź�ŢƟźĭ�ƭŚŬƳř�ŚƷ��ŚŤƳƿ�ƱŚƄƳ�Ū

�ƶſ�źƷ�ƶĩ�ŶƳŵřŵřŶūƿĭōźƷŻ�šŹŶƣ�ƶǀƴƾ�ǇŚŝƾƿ�ƬƗǀŚƷƹŹǇ�ƶƽ�ŶƳŹřŵ�ŢƟō�ƭƹŵ�Ʋſ��źŤưĩƿƯ�Ʋǀ�ƱřżLC50�řŶū�ƶŝ�ƍƺŝźƯƿ�ƶSTD��OB/ml�æåç���çì�ì��ŵźĭ�ŵŹƹōźŝƿ�ƹ�Ŷ
řŶū�ƹŵƿ�ƶEAZ-I��ƹEAZ-II�ţźţ�ƶŝǀŶƴŤƟźĭ�Źřźƣ�Ʊō�Żř�žě�Ŝ��źŤưĩƿ�ŹřŶƤƯ�ƲLT50��í�îì�ŢƗŚſ��ƳǀřŶū�ƶŝ�ƍƺŝźƯ�żƿŵƺŝ�ŵŹřŶƳŚŤſř�ƶ��ưƷǀ�ƲƜţ�ŶƳƹŹǀǀřźŝ�šřźƽ��ƶſ�źƷ

řŶūƿƹ�ƶƿƬƗ�ŽƹźǀŚƷƹŹǇ�ƶƽ�Ƴ�ŢƟō�ƮŬƴě�Ʋſǀĩ�żŤƴſ�ƵŶƳŹřŵŻŚŝ�ƵŵŚƯ�Śŝ�ƍǈŤųř�Żř�žě�żǀŤǀ�Ʋ�ƱƹŹƺƀĩƺƴƟƺƬƟ��ŵźĭ�ƵŶƷŚƄƯƿŹƺƏ�ƶŝ��Ŷ�ƽźŤưĩ��ƶĩƿ�ŹřŶƤƯ�ƲLC50��ƍƺŝźƯ
řŶū�ƶŝƿ�ƶSTD��Śŝ�ƱƹŹƺƀĩƺƴƟƺƬƟ�Śŝ�ƍǈŤųř�ŹŵOB/ml�æåè�íé�è�ŝ�ƹǀźŤƄƿŶū�ƶŝ�ƍƺŝźƯ�ŹřŶƤƯ�Ʋřƿ�ƶEAZ-II��ŚŝOB/ml�æåé�íè�æ�ŶƯō�Ţſŵ�ƶŝ��ŵŚƤƯƿ��ŶºƇŹŵ�ź

ŞƀƳ�ŢƗźſƾ�ĭŶƴƄĩƾ�Ư�ƱŚƄƳƾ�ƹ�ƍǈŤųř�ƶĩ�ŶƴƷŵƿ�ŽƹźSTD�řżƟř�ƶŝ�źŬƴƯ�ƱƹŹƺƀĩƺƴƟƺƬƟ�Śŝƿ�Ƃëé�çæ�ŶƇŹŵƽ�ĭŶƴƄĩ�ŢƗźſƾ�ƹƿŢſř�ƵŶƃ�Žƹź��řƿ�ŵŚºƤƯ�Ʋƿ�ź
řźŝƽ�ƹƿŽƹź�ŚƷƽ�Ưƺŝƾ�ưƷ�Śŝ�ƍǈŤųř�Źŵǀƃ�ƵŵŚƯ�ƲǀưǀŚƾƿ��Żř�šŹŚŞƗíí�æî��ŶƇŹŵ�řźŝƽ�řŶūƿ�ƶEAZ-I���ƹæî��ŶƇŹŵ�řźŝƽ�řŶūƿ�ƶEAZ-II��ŵźĭ�ƶŞſŚŰƯƿŶ����źºƔƳ�ƶŝ
Ưƾ�ŧŐţ�Śŝ�ƱƹŹƺƀĩƺƴƟƺƬƟ�ŶſŹǀĩ�źŝ�źǀŤǀřżƟř�ŜūƺƯ�řŸƛ�Źƹŵ�Ƶŵźě�Ʋƿřƹřźţ�Ƃƾƿ�ƹ�šřŹŷ�źŝřźŝ�Źŵ�ƱōƿŤƳŹŵ�ƹ�Žƹźǀĭŵƺƫō�ƶŬƾ�ŝǀƩƺƬſ�źŤƄ�ŚƷƽ�ěřƾ�ƬţǀƯ�ƵŵƹŹ�ƩŚǀƳŚƾ���ƵŶºƃ

Ţſř��řźŝŚƴŝƿ�Ʋ�řƿƯ�ƍǈŤųř�Ʋƾ�Ư�ŶƳřƺţǀĭōźƷŻ�Ʊřżǀƴƾ�ƹƿźŧŒƯ�ŹƺƏ�ƶŝ�řŹ�Žƹźƽ�řżƟřƿŶƷŵ�Ƃ� 
��

Impacts of flufenoxuron on insecticidal activity of Helicoverpa armigera nucleopolyhedroviruses 
 
Mehrvar, A. 
Department of Plant Protection, Faculty of Agriculture, Azarbaijan Shahid Madani University-5375171379, East-
Azarbaijan, Tabriz, Iran, ac.mehrvar@azaruniv.ac.ir 
 

Helicoverpa armigera (Hübner) is one of the most important and polyphagous pests of crops all over the world as well as 
Iran. Among the entomopathogens, the pest is very sensitive to nucleopolyhedrovirus. But, its main limiting factor is the time 
required to kill the insect which at least takes 3-5 days. To improve virulence of the virus (HearNPV), two native isolates 
(EAZ-I and EAZ-II) were collected from East-Azarbaijan province during the year 2010. Biological activity (LC50 and LT50 
values) of the two isolates along with a non-native isolate (STD) as standard have been evaluated. Bioassays were conducted 
by inoculating the diet surface with 10 ìl of each viral treatment. All the isolates showed high rate of virulence against 
second instars larvae of H. armigera. The least LC50 value has achieved by STD isolate (7.27×102 OB/ml) and EAZ-I and 
EAZ-II isolates were located after STD, respectively. The minimum amount of LT50 (97.8 h) was belonged to STD, also. The 
same trends were succeeded by using the isolates against fifth instars larvae in combination with flufenoxuron a chitin 
synthesis inhibitor, so that, the least LC50 value was also belonged to STD isolate in combination with flufenoxuron with the 
amount of 3.84×103 OB/ml and the highest one was achieved by EAZ-II isolate (1.83×104 OB/ml). Relative speed of kill 
values show flufenoxuron combined with STD isolate leads 21.64% increase in killing speed of the virus. This value for the 
native isolates (EAZ-I and EAZ-II) were calculated 19.88 and 19 percent, respectively. It seems flufenoxuron by affecting on 
the chitin contents of peritrophic membrane causes further permeability of the layer to the viral particles which increase 
epithelial cells infectivity. However, this combination could effectively enhance the virus virulence. 
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�ŹŚººƸģ�Ĩººſƺſ�ƪººƯŚĩ�šřźººƄů�ƽƹŹ�ƾƷŚººǀĭ�žƳŚººſř�ƕƺººƳ�ƶººſ�ƾĭŶƴººƄĩ�šřźººŧř�ƾººſŹźŝ�ƶººƐƤƳ��šŚººŝƺŞů�ƽř� �
Callosobruchus maculatus (F.)��

��
ůŹǀƀů�ƶưǀƲ�ƵŵřŻæƬƗ��ƾ�ŹƹźƸƯæƗ�źƇŚƳ��ǀƋƺǀƱŚ�ŹŚĩƽæ�ƫƹ�Ʋƀů�ƹƾ�ƵŵřŻç���
æ��ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾƵŶĪƄƳřŵ����ŻŹƹŚƄĩƽƸƃ�ƵŚĮƄƳřŵ��ǀƳŶƯ�Ŷƾ�ŚŝŹŷōƿźŞţ��ƱŚŬƿż��rahimeh18@yahoo.com�ç��ƃ�ƵƹźĭǀưƾƵŶĪƄƳřŵ����Śě�ƭƺƬƗƿƸƃ�ƵŚĮƄƳřŵ��ƶǀ�Ŷ

ƳŶƯƾ�ŚŝŹŷōƿźŞţ��ƱŚŬƿ�ż��
��

ƃ�ƭƺưſǀưǀŚƾƿ�ſƹ�ŵźŝŹŚĩǀƘƾ�ŹŚŞƳř�šŚƟō�ƶƬưū�Żř�šŚƟō�ƩźŤƴĩ�Źŵƽ�ƵŵŚƠŤſř�ƹ�ƶŤƃřŵ��ŝƾ�ƹŹƿƱō�Żř�ƶ�ţǈĪƄƯ�Żƹźŝ�ŜūƺƯ�ŚƷƾ�Şƣ�Żřǀĭŵƺƫō�ƪƾ��ŰƯǀŻ�Ǝƿř��Ţƀƿ��ŵŚºŬ
�ŢŞƀƳ�šŚƟō�Źŵ�ŢƯƹŚƤƯƹŹ�źŝ�Ōƺſ�šřźŧř�ƹ�ƭƺưſ�ƶŝƽ�ƛ�šřŵƺūƺƯ�ƹ�ƱŚƀƳřǀŵźĭ�ƝŶƷ�źƿŢſř�ƵŶ��Śū�ŹƺƔƴƯ�ƶŝ�ƵŻƹźƯřƿżĮƿƴƾ�řźŝƽ�ŢƟō�ƩƹřŶŤƯ�ƭƺưſ�ƤŰţ��Ƃĩǀ��šŚºƤ

ſƹǀƘƾ�ƹŹƽ�žƳŚſř�ŚƷƽ�ĭǀƷŚƾ�Ţſř�ƶŤƟźĭ�šŹƺƇ��ř�ŹŵƿƤŰţ�ƲǀĭŶƴƄĩ�šřźŧř�Ƣƾ�ĭ�žƳŚſř�ƶſǀƷŚƾ�źƠƘū�ŹŸŝ�ƪƯŚƃ�ƽ�Petroselinum sativum Hoffmann��
ƵŻźƯ��ŶƴƸſ�ƽ�Satureja sahendica Bornm��ř�źĜƬĭ�ƹƿƳřź�ƾ�Heracleum persicum Desf��ƹŹƽ��ŹŚºƸģ�Ĩſƺſ�ƪƯŚĩ�šřźƄů��ƶºƐƤƳ�řƽ����ƁƹŹ�ƶºŝ�šŚºŝƺŞů
ųŶţǀƴƾ�řźƃ�ŹŵƿŚƯŵ�Ǝƾƿ�cÛætçì�ŞƀƳ�ŢŝƺƏŹ�ƹƾ�êtëê���ƵŹƹŵ�ƹ��ŹƺƳƽ�æë�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹí�ŹŚţ�ŢƗŚſƿĪƾ�ŻŹřƿŝŚƾ�Ŷƃ��ŵŚƤƯƿ�źLC50�řźŝƽ�ưſǀƀƠƴţ�Ţƾ��žƳŚſř

źƠƘū�ŹŸŝƽƵŻźƯ����ŶƴƸſƽ��Żř�žě�źĜƬĭ�ƹçé�ƶŝ�ŢƗŚſ�ţźţǀ�Ŝéè�éíí��éç�çç��ƹçê�ççì�ƯǀƫƹźĪǀŶƯō�Ţſŵ�ƶŝ�řƺƷ�źŝ�źŤ��ŵŚƤƯƿƯ�źǀƫŚƘƟ�ƱřżǀŞƀƳ�Ţƾ��źƷƿžƳŚſř�Żř�Ĩ��ŚƷ
ƵŻźƯ�ƶĩ�ŵřŵ�ƱŚƄƳ��ŶƴƸſƽ��Śŝìî�çæ�řŹřŵ�ŶƇŹŵƽ�ŝǀƂ�źţƿĭŶƴƄĩ�źŧř�Ʋƾ�ƬƗǀř�ƪƯŚĩ�šřźƄů�ƶƿŝ�Źŵ�ŢƟō�ƲǀžƳŚſř�Ʋ�ŚƷƽ�Ţſř�ƶƘƫŚƐƯ�ŵŹƺƯ��ƴĤưƷǀŵŚƤƯ�Ʋƿ�źLT50�

ƶŞſŚŰƯ�řźŝ�ƵŶƃƽ��źƷƿžƳŚſř�Żř�Ĩ��ƩŵŚƘƯ�ŚƷîæ�æå��íî�æé��ƹëè�æç�ƶŝ�ŢƗŚſ�ţźţǀřźŝ�Ŝƽ�źƠƘū�ŹŸŝƽƵŻźƯ����ŶƴƸſƽ�ƳŚƃƺĜưƷ�ƶŝ�ƶūƺţ�Śŝ�ƶĩ�ŶƯō�Ţſŵ�ƶŝ�źĜƬĭ�ƹƾ�
ŻƿƶƳřźĩ�ŵŚ�ŚƷƽ�Śě�ƹ�ǇŚŝǀƿƱō�Ʋ�ƴƘƯ�ƝǈŤųř��ŚƷƾ�Źřŵƽ�ř�Żřƿ�ƵŶƷŚƄƯ�źƔƳ�ƲŵźĮƳƿŶ�� 

 
Lethal effects of three plant essential oils against the adults of Callosobruchus maculatus (F.) 
 
Hossein zadeh, R.1, A. Mehrvar1, N. Eyvazian kari1 and H. Vali zadeh2  
1.Department of Plant Protection, College of Agriculture, Azarbaijan University of TarbiatMoallem, East-Azarbaijan,Tabriz, 
Iran,�rahimeh18@yahoo.com 2.Department of Chemistry, College of Science, Azarbaijan University of TarbiatMoallem, 
East-Azarbaijan,Tabriz, Iran 
 

Chemical pesticides are widely used in pests control including stored product pests, and indiscriminate use of which has 
caused problems such as environmental pollution, pest resistance to the pesticides as well as undesirable effects on human 
and non-target organisms. In search for alternative conventional pesticides, plant essential oils have been widely investigated. 
In the study, lethal effects of three plant essential oils from seeds of Petroselinum sativum Hoffmann, Satureja sahendica 
Bornm and Heracleum persicum Desf. were evaluated on the adults of Callosobruchus maculatus (F.) at 27±1ºC, 65±5% RH 
and a photoperiod of 16:8 (L:D) hour. The LC50 values of P. sativum, S. sahendica and H. persicum for their fumigant 
toxicity were 488.43, 22.42 and 227.25 ìl/l air after 24 hours, respectively. Relative activity values of the essential oils 
revealed that S. sahendica with the amount of 21.79% is the most toxic compared to the others. Also, LT50 values were 
achieved 10.91, 14.89 and 12.65 h for P. sativum, S. sahendica and H. persicum, respectively. Considering the upper and 
lower fiducial limits, there was not any significant difference between the LT50 values due to the high rate of overlapping 
observed in the study.  
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�ġŹŚƣ�ƾƿřŻŹƺĜſř�ƹ�ŶƃŹ�ƱřżǀƯ�ƽƹŹ�ƾƷŚǀĭ�žƳŚſř�ƕƺƳ�ƶſ�źŧř�ƾſŹźŝBeauveria bassiana (Bals.) Vuill.��ŢƸū
Ʊō�ƍǈŤųř�ŢǀƬŝŚƣ�ƾŝŚƿŻŹř��ŚƷ��

��
ůŹǀƀů�ƶưǀƲ�ƵŵřŻæ�ƬƗ��ƾ�ŹƹźƸƯæ�Ɨ�źƇŚƳ��ǀƋƺǀƱŚ�ŹŚĩƽæ�ƫƹ�Ʋƀů�ƹƾ�ƵŵřŻç���
æ��ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾƵŶĪƄƳřŵ����ŻŹƹŚƄĩƽ��Ƹƃ�ƵŚĮƄƳřŵǀƳŶƯ�Ŷƾ�ŚŝŹŷōƿźŞţ��ƱŚŬƿż��rahimeh18@yahoo.com�ç��ƃ�ƵƹźĭǀưƾƵŶĪƄƳřŵ����Śě�ƭƺƬƗƿƸƃ�ƵŚĮƄƳřŵ��ƶǀ�Ŷ

ƳŶƯƾ�ŚŝŹŷōƿźŞţ��ƱŚŬƿż��
��

Źŵ Ʋǀŝ ƪƯřƺƗ ƩźŤƴĩ �Ĩƿĥƺƫƺǀŝ ġŹŚƣ�ŚƷ ƾƯ�ŶƴƳřƺţ ƶŝ ƱřƺƴƗ ƪưĪƯ Śƿ ƲƿżĮƿŚū ƵźƄů��Ƃºĩ�����Įŝ�Źřźºƣ�ƵŵŚƠŤºſř�ŵŹƺºƯ�ŚºƷǀ�ŶºƳź�����ġŹŚºƣBeauveria bassiana��Żř
ƶŤųŚƴƃ�ƵŶƃ�źţƿġŹŚƣ�Ʋ�ŚƷƽ�ŝǀƶƴƯřŵ�ƹ�Ƶŵƺŝ�šřźƄů�źĭŹŚư��ƯǀƳŚŝżƾ�ſƹǀƘƾ�ŵŹřŵ��Ż�šřźƐųƿŢƀ�ŰƯǀƐƾ�ŤƃřŶƸŝ�ƹƾ�ŢƟō�Ƃĩ��ƁƹŹ�ƶºŝ�ƶūƺţ�ŜūƺƯ�ŚƷ��ŚºƷƽ��ŚºūƿżĮƿ�Źŵ�Ʋ

žƳŚſř�ŵźŝŹŚĩ�ƶƬưū�Żř�šŚƟō�ƩźŤƴĩ�ŚƷƽ�ĭǀƷŚƾ�ŢƟō�ƹ�Ƃĩ�ŚƷƽ�ŝǀĥƺƫƺƿƫƺţ�ƹ�Ĩǀŵźĭ�ƮƫŚſ�ƩƺƈŰƯ�ŶƿŢſř�ƵŶ��řźŝŚƴŝƿ�Ʋř�ŹŵƿƤŰţ�Ʋǀĭ�žƳŚſř�ƶſ�źŧř�ƢǀƷŚƾ��ŹŸŝ�ƪƯŚƃ
źƠƘū�ƽ�Petroselinum sativum HoffmannƵŻźƯ����ŶƴƸſ�ƽ�Satureja sahendica Bornm�ř�źĜƬĭ�ƹƿƳřź�ƾ�Heracleum persicum Desf��ƹŹƽ�Ưǀ�Ʊřż

řŻŹƺĜſř�ƹ�ŶƃŹƾƿ��ġŹŚƣB. bassiana�řźŝƽ�ŻŹřƿŝŚƾ�ƬŝŚƣǀřźŝ�žƳŚſř�ƹ�ġŹŚƣ�ƍǈŤųř�Ţƽ�ſŹźŝ�šŚƟō�ƩźŤƴĩƾ�Ŷƃ��Żř�ƭřŶĩ�źƷ�źŧř žƳŚſř�ŚƷ�Źŵ�źţǇŚŝƿƲ�Żƹŵ��ĭŶƴºƄĩƾ�
řźŝƽ�Ĩſƺſ�ƶƐƤƳŹŚƸģ�řƽ�ƶĩ�ƶŝ�ţźţǀŜ�řźŝƽ�ŹŸŝ�źƠƘūƽ��źĜƬĭ�ƹ�ƵŻźƯ��ŶƴƸſƽ�źŝřźŝ�Śŝ�ÏÒ��ÎÏ�ƹ�Î�ƯǀƫƹźĪǀźŤ��ŵƺŝ��Źŵ�ƹÐ�ţ�ƵřźưƷ�ƶŝ�ŹřźĪţǀŚƯŵ�Źŵ�ŶƷŚƃ�ŹŚưƽ�CÛætçê�
ƹŹƽ�ŰƯǀ�ŢƄĩ�ƎPDA�ſŹźŝƾ�Ŷƃ���Żř�žěÎÒ�Ư�ŻƹŹǀƹŹ�ŶƃŹ�ƱřżƿƄƾ�ŵźĭ�ƶŞſŚŰƯ�žƳŚſř�Źƺƌů�Źŵ�ġŹŚƣƿŶ��źŤě�Źŵƽ�ŚƷƽ�ƹŚůƽ��źºƠƘū�ŹŸŝ�žƳŚſřƽ��ºƷ�ġŹŚºƣ��ǀ�Ģ

ŶƃŹƽ�ŵřŶƳ�ƱŚƄƳ��řźŝŚƴŝƿƯ�źƔƳ�ƶŝ�Ʋƾ�źƠƘū�ŹŸŝ�žƳŚſř�ŶſŹƽ��ġŹŚƣ�ŚŝB. bassiana�ľǈƯŚĩ��źƷ�ŚƯř�Ƶŵƺŝ�ŹŚĭŻŚſŚƳƿžƳŚſř�Żř�Ĩ�ŚƷƽ�ƵŻźƯ�ƽ�ŶƴƸſƽ�ƶŝ�źĜƬĭ�ƹ�ţźţ�ºǀ�Ŝ
ÏÑ���ƹÏÒ��ƵŻŚūř��ř�ƶŝ�ŶƃŹƿŝ�ġŹŚƣ�ƲǀŰƯ�Źŵ�źĭŹŚưǀƵŵřŵ�ŢƄĩ�Ǝ�ŶƳř��řƿŵŚƤƯ�Źŵ�ƕƺƋƺƯ�Ʋƿ�źT�řźŝƽ�ŻŹřƿŝŚƾ�ƯǀŹŚĭŻŚſ�Ʊřżƽ�žƳŚſř�ŚƷƽ���źºƠƘū�ŹŸºŝƽ��ƵŻźºƯ�ƹ�źºĜƬĭ����

ŶƴƸſƽ�ƶŝ�ţźţǀ��źƠƇ�ƩŵŚƘƯ�Ŝî�æî��ƹçê�ŵźĭ�ƶŞſŚŰƯ�ŶƇŹŵƿŚţ�Źŵ�ƶĩ�ŶǀƿŚŤƳ�ŶƿƯ�ơƺƟ�Ūƾ�ŶƃŚŝ����
��

Impacts of three plant essential oils on growth and sporulation of Beauveria bassiana (Bals.) 
Vuill.  
 
Hosseinzadeh, R.1, A. Mehrvar1, N. Eyvazian kari1 and H. Valizadeh2  
1.Department of Plant Protection, College of Agriculture, Azarbaijan University of TarbiatMoallem, East-Azarbaijan,Tabriz, 
Iran,�rahimeh18@yahoo.com 2.Department of Chemistry, College of Science, Azarbaijan University of Tarbiat Moallem, 
East-Azarbaijan,Tabriz, Iran 
 

Among biological control agents, fungi are usable as supplement or alternative to insecticides. Beauveria bassiana is well 
known entomopathogenic fungai with high host range. Due to healthy and environmental risks of chemical pesticides, it is 
important to change the methods in organic agriculture by using biopesticides and essential oils. In this study, the effects of 
essential oils from seed of Petroselinum sativum Hoffmann, Satureja sahendica Bornm and Heracleum persicum Desf were 
evaluated on the growth and sporulation of B. bassiana to access their compatibility. The study was conducted with 
maximum concentration of each essential oil that were mortal for Callosobruchus maculatus (F.) (for P. sativum, S. 
sahendica and H. persicum, 25, 1 and 12 µl respectively) and replicate thrice with a control treatment on PDA medium in 
25±1°C.  The growth of fungi was evaluated after 15 days, after application. In the Petri dishes containing P. sativum 
essential oil, the fungus showed no growth. It seems, P. sativum essential oil is incompatible with the fungus, but, S. 
sahendica and H. persicum essential oils allowed 24% and 25% of growth to the fungus in the media, respectively. 
Evaluation of compatibility of the essential oils with B. bassiana were calculated by T value as 0, 19.9 and 25 percent for P. 
sativum, S. sahendica and H. persicum, respectively, which confirm the above mentioned results.  
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�źĪƄǀƳ�ŵŹŻ�ƶƴĩ�ƶǀƬƗ�ƾƿŚǀưǀƃ�ƵŻŹŚŞƯ�ƾŝŚƿŻŹřOligonychus sacchari (McGregor) ƹ�� �ƽƹŹ�Ʊō�źǀŧŚţ��ħŻƹŶºƄƠĩ
ƶƴĩ�Źřƺų Stethorus gilvifrons (Mulsant)ƶƗŹżƯ�Ǝƿřźƃ�Źŵ���ƽř��
��

ĨǀƳ�ƲǀƯř�ƾěæ��ŝŚŝŹř�ŵƺƘƀƯƾç�ě�ƹǀƟźƃ�ƱŚưƾ�ƵŵřŻæ���
æ���ĭ�ƂŴŝǀƵŚ�ĪƃżěƾƳ�ƶƘſƺţ�Ţĩźƃ��ǀŚƴƇ�ƹ�źĪƄƿŞƳŚū�ƖƾſŹŚƟ�ƱŚưƬſ�Ŷůřƹ��ƾř��ŻřƺƷř��ƿ��Ʊřźamin_nikpay@yahoo.com�ç��ƵźƄů�ƂŴŝ���ƽŻŹƹŚƄĩ�ƾſŚƴƃ

�ƶƀſƺƯƵŚǀĭ�šŚƤǀƤŰţ�Ʊřźƿř��ƱřźƸţ���ŹƺƄĩ�ƾĪƃżě��
 

Ƴǀ�źĪƄƿĪƾ�ĭ�ŻřǀŤƘƴƇ�ƱŚƷŚƾ�ĦţřźŤſřƿŹŚŬţ�ŹƺƏ�ƶŝ�ƹ�Ƶŵƺŝ�Ĩƽ�ŝ�Źŵǀ�Źř�ƂƿƯ�ŢƄĩ�ƱŚŤſŻƺų�ƱŚŤſř�ƕŹřżƯ�Żř�ŹŚŤĪƷ�ŹřżƷ�ŶƈĪƾ�ŵƺƃ��řƿſƹ�ƶŝ�ƩƺƈŰƯ�Ʋǀ�ŵřŶƘţ�ƶƬ
ŻƿŵŚƽ�ŚěŶƴŝ�Żřƿĭ�ƱŚǀƵŚ�ƶƴĩ�ŶƴƳŚƯ�Źřƺų�Ư�Źřźƣ�ƶƬưů�ŵŹƺƯ�ŚƷƾ�ĭǀŵź���źſřźſ�Źŵ�ŵƹŶů�ƱŚƸūèå�ƶƴĩ�Żř�ƶƳƺĭ�ŚƷƽ�Ƴ�ƩƺƈŰƯ�ƶŝ�ƲţŹŚţǀſō�źĪƄǀƯ�ŵŹřƹ�Ŝƾ�Ŷƴƴĩ��ŝǀƂ�ř�źţƿ�Ʋ

ƶƴĩ��žƴū�ƶŝ�ƢƬƘŤƯ�ŚƷOligonychus�šŹŚƀų�ƹ�ƮƸƯ�ƶƳƺĭ�ƹ�Ƴ�ƕŹřżƯ�Źŵ�řŻǀř�źĪƄƿ�ƱřźO. sacchari�Ưƾ�ŶƃŚŝ��Ƙưūǀř�Ţƿě�ŢƟō�ƲǀƳ�ƕŹřżƯ�ƶŝ�ŵƹŹƹ�Żř�ƂǀƹŹ�źĪƄƽ�
ƞƬƗ�ŚƷƽ�ě�ƖưŬţ�ŻźƷǀŹƺƏ�ƶŝ�ƹ�Ƶŵźĩ�řŶ�Ż�Źŵ�ƩƺưƘƯƿīźŝ�ź�ƫŚƘƟ�ŚƷǀŸƜţ�Ţƿƶ�řƽ�Ư�ƭŚŬƳř�řŹ�ŵƺųƾ�ŶƴƷŵ��řżƟř�ŚŝƿŚƯŵ�Ƃƽ�ŵŹř�źųřƹř�Źŵ�řƺƷƿŢƄƸŞ�ƜƏ�ƵŚƯǀƱŚ�ŚƷƽ�řƿ�Ţƣō�Ʋ

Ƴ�ƕŹřżƯ�ŹŵǀƯ�űŹ�źĪƄƾ�ŶƷŵ��ŻŹř�ŹƺƔƴƯ�ƶŝƿŝŚƾ�ƃ�ƵŻŹŚŞƯ�šřźŧřǀưǀŚƾƿ�ƬƗǀƳ�ƶƴĩ�ƶǀŞƏ�Ʋưƃŵ�ƹ�źĪƄǀƘƾ�ƶƴĩ�ħŻƹŶƄƠĩ��Ʊō��ŹřƺųStethorus gilvifronsƯŻō��ŚƿƄƾ��Źŵ
�ƩŚſæèîå�Ƴ�ƕŹřżƯ�ŹŵǀſŹŚƟ�ƱŚưƬſ�ŢƘƴƇ�ƹ�ŢƄĩ�Ţĩźƃ�źĪƄƾ�ƹŹƽ�ŹŚŬţ�ƮƣŹ�ƹŵƽ�CP57-614��ƹCP48-103�ŢƟźĭ�ƭŚŬƳř��ţǀŹŚư�ŚƷƽ�ƶƴĩ��Źŵ�ƵŵŚƠŤſř�ŵŹƺƯ�Ƃĩ

řƿŚƯŻō�ƲƿżĮƷ�ƪƯŚƃ�Ƃ�ƽ�ţǀ�žĩƹŻŚ�ƿŹřżƷ�Źŵ�Ĩ�żĮƷ��ƽ�ţǀžĩƹŻŚ���ŤĪƯ�Śŝōǀ�Ʋ�ê�å�ê�å�ŹřżƷ�Źŵ�ŚƯ�ƱŚſ��ƿ�Ţ�ê�å�ŹřżƷ�Źŵ��ţ�ƹǀƮſ�ƱƹŶŝ�ŶƷŚƃ�ŹŚư�ƃŚěƾ�ŵƺŝ��
ŚƯŻōƿƶƗŹżƯ�Ƃ�řƽ�ħƺƬŝ�ŭźƏ�ŜƫŚƣ�Źŵ�ŚƷƽ�ƟŵŚƈţ�ƪƯŚĩƾ��Śŝè�ŢƟźĭ�šŹƺƇ�ŹřźĪţ��ŚƯŻō�šźĩ�źƷƿƄƾ��ƪƯŚƃë�ŵŹƿĭ�ƞǀƳ�ƵŚǀ�ƩƺƏ�ƶŝ�źĪƄí���źŤƯí�æ�ŝ�ƶƬƇŚƟ�źŤƯǀ�źƷ�Ʋ
ŵŹƿƬĩ�ŢůŚƀƯ�ƹ�ƞƾ�ìç�řźŝ�ƖŝźƯ�źŤƯƽ�ŵƺŝ�šźĩ�źƷ��ƶƴĩ�ŵřŶƘţ�ƯŚưţ�Źŵ�ŚƷƾ�ţǀě�ŚƷŹŚưǀ�Żř�ƂƮſ�ƃŚěƾ��è��ì��æê��ƹèå�Ʈſ�Żř�žě�ŻƹŹ�ƃŚěƾ�ħŻƹŶƄƠĩ�ŵřŶƘţ�ƹ�ŚƷƽ�
ƶƴĩ��Źřƺųæå��çå��èå��ƹéå�Ʈſ�Żř�žě�ŻƹŹ�ƃŚěƾ�Ŷƃ�ƁŹŚưƃ��ŚŤƳƿ�ƩŚưŤůř�ŮƐſ�Źŵ�ƶĩ�ŵřŵ�ƱŚƄƳ�Ūê�ƴƘƯ�šƹŚƠţ�ŶƇŹŵƾ�Źřŵƽ�ŝǀţ�ƲǀŚƷŹŚưƽ�ƶƴĩ�ŵŹřŵ�ŵƺūƹ�ŶƷŚƃ�ƹ�Ƃĩ��
èå�ŚƯŻō�Żř�žě�ŻƹŹƿţ�ƂǀŚƷŹŚưƽ�żĮƷƽ�ţǀžĩƹŻŚ�ŤĪƯ�Śŝōǀ�Ʋ�ìå�Ƙưū�ƂƷŚĩ�ŶƇŹŵǀƶƴĩ�Ţ��ŚƯ�ƱŚſ�ƹƿ�Ţ�ìç�Ƙưū�ƂƷŚĩ�ŶƇŹŵǀƶƴĩ�Ţ��ƶƴĩ�šřźŧř�Ƅĩƾ��ƒƠů�řŹ�ŵƺų

ţ�Śŝ�ƹ�ƵŵźĩǀŚƷŹŚưƽ�żĮƷƽ�ţǀƴƘƯ�šƹŚƠţ�ŶƷŚƃ�ƹ�žĩƹŻŚƾ�Źřŵƽ�ŶƴŤƃřŵ��ŚŤƳƿŚƯŻō�ŪƿƹŹ�Ƃƽ�ŞƳŚū�šřźŧřƾ�ƶƴĩ�Ƃĩ�ƹŹ�ŚƷƽ�ƶƴĩ�ħŻƹŶƄƠĩ�ř�ƶĩ�ŵřŵ�ƱŚƄƳ�Źřƺųƿţ�Ʋǀ�ŚƷŹŚư
ŝźŴƯ�šřźŧřřƾ�ƹŹƽ�ƘưūǀŢ��ƶƴĩ�ħŻƹŶƄƠĩ�Ƙưū�ƹ�ƶŤƃřŵ�ŹřƺųǀƱŚƯŻ�ƩƺƏ�Źŵ�řŹ�Ʊō�Ţ�ŚƷƽ�ƶƳƺưƳ�Źřŵźŝƽ�ŚƤƯ�Źŵƿţ�Śŝ�ƶƀǀƴƘƯ�ŹƺƏ�ƶŝ�ŶƷŚƃ�ŹŚưƾ�Źřŵƽ�ŶƳŵřŵ�ƂƷŚĩ���

 
Evaluation of chemical control of sugarcane yellow mite Oligonychus sacchari (McGregor) and 
its effect on predator Stethorus gilvifrons (Mulsant) under field conditions 
 
Nikpay, A.1, M. Arbabi2 and P. Sharafizadeh1  
1.Department of Plant Protection, Sugarcane & By-products Development Company, Salman Farsi Unit, Ahwaz, Iran, 
amin_nikpay@yahoo.com 2.Department of Agricultural Entomology, Iranian Research Institute of Plant Protection, Tehran, 
Iran 
 

Sugarcane is grown extensively throughout the world including more than 100 thousand hectares in Khuzestan province, 
Iran. This crop is attacked by a variety of arthropod pests such as mites. Globally, about 30 species of spider mites have been 
recorded attacking sugarcane (including hybrids) and its relatives such as wild canes. Most of these mites belong to the genus 
Oligonychus and economically important species in Iran is O.sacchari. Populations may build-up on wild or weedy grasses 
before moving to sugarcane fields, generally on underside of leaf. Usually in the summer, large out-breaks of spider mites 
occurred on sugarcane fields around south-west of Khuzestan province. Field trials were conducted on chemical control of 
sugarcane yellow mite and effect of acaricides on predatory beetle S.gilvifrons on two sugarcane commercial varieties CP48-
103 and CP57-614 at Salman Farsi agro-industry unit in Ahwaz, Iran. Trials were conducted on randomized complete block 
with three replications. Each experimental plot�consisted of six rows, 8 m�in length and 1.8 m inter-row spaces (72-m2) in 
different areas of the field (in plant cane). Acaricide treatments were hexythiazox (1 ml/L) Hexythiazox + Abamectin 
(0.5+0.5 ml/L), Sunmite (0.5 Kg per 1000 liter water) and control. Each treatment was replicated three times for each 
commercial variety and control. The control plots were received neither acaricides nor water. The number of mites were 
recorded after 0 (before spraying), 3, 7, 15 and 30 days after application and predatory beetle were recorded after 10, 20, 30 
and 40 days after treatments. The results revealed that there were significant difference between acaricides and control. All 
treatments had significantly effects after 3 days of application. Hexythiazox + Abamectin (70% reduction in mite population) 
and Sunmite (72% reduction in mite population) were most effective treatments after 30 days in comparison with 
hexythiazox and control. There was significant difference among acaricides and control on predatory beetles at 10, 20 and 30 
days after application. The number of predatory beetles was increased with extended time for all applied dose rates after 40 
days of acaricide treatments. We proposed that chemical control of O.sacchari can be effective tool for reducing the 
population of this harmful pest under field conditions. 
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źŝ�ƶƳřŵ�ƕƺƳ�źŧř�ƶǀƬƗ�ŚĪǀƬǀſ�šřŹŷƺƳŚƳ�Ţǀưſ�ƂǀƄĩ�Ĩſƺſ�ƪƯŚĩ�šřźƄůRhyzopertha dominica �ŵŹō�ƶƄĜƃ�ƹ 

Tribolium confusum���
��

ƾƿŚǀƋ�ƶƯƺƈƘƯ�Ŭƴĭ�řźƷŻ�ƹƾ��
Ťƀě�ơƹŶƴƇ��ŻřƺƷř�Ʊřźưģ�ŶǀƸƃ�ƵŚĮƄƳřŵ��ƽŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƾĪƃżĜƷŚǀĭ�Ƶƹźĭƾ��éèèææ�ëæèêì��m.ziaee@scu.ac.ir��

 
ř�Źŵƿźŧř�ƶƘƫŚƐƯ�Ʋ�Ƅĩ�ƵźƄůƾ�šřŹŷƺƳŚƳ�ſǀƬǀ�ŚĪ�ƹŚſƺƳŚƳ���ºƄĩ�Ĩſƺſ�ƪƯŚĩ�šřźƄů�źŝřźŝ�ŹŵǀƂRhyzopertha dominica F. ��ŵŹō�ƶºƄĜƃ�ƹ Tribolium 

confusum Jacquelin du Val. �Źŵ�ƭŶƴĭ�ƹ�ƺū�ƵŶƴĩ�Ţſƺě�Źŵ�řźƃƿƎ�ŚƯŻōƿƷŚĮƄƾ�ſŹźŝƾ�Ŷƃ��Źŵ�ƹŚſƺƳŚƳ��ŢƔƬƛ�ŹŚƸģêå��æåå��çåå��ƹèåå�ěƾ�ěƾ�ƭř��ŹŚƸģ�Źŵ
ŹřźĪţ�Ŷƃ�ƶŤƟźĭ�ŹŚĩ�ƶŝ��Ư�ƹ�īźƯǀź�æ��ç��è�ƹ��ì�ƉźƘƯ�Źŵ�ƲŤƟźĭ�Źřźƣ�Żř�žě�ŻƹŹ�ƶƳřŵ�ŚƷƽ�ţǀŹŚư��ƵŶƃ�Ŷƃ�ƁŹŚưƃ��źŧř�Ƅĩ�ƵźƄůƾ�ƹŚſƺƳŚƳ�ƶƳƺĭ�ƹŵ�źƷ�Źŵ�ŚƯŻō�ŵŹƺƯƿ�Ƃ

ŧŚţ�ŢŰţ�šŶƃ�ƶŝǀź�ƕƺƳ��ƶƳřŵ�ŢƔƬƛ�ƱŚƯŻ�ƹ�ŢƟźĭ�Źřźƣ��ŹƺƏ�ƶŝƽ���ƶĩƯ�ƹ�īźƯǀź�řżƟř�ŚŝƿƂ��ƱŚƯŻ�ƹ�ŢƔƬƛĭŹřźƣǀźƽ�řżƟř�ŢƔƬƛ�źƷ�ƉźƘƯ�ŹŵƿƂ�ƿŢƟŚ��ƿě�ŻƹŹ�Ĩ�ž
Żř�ƪƯŚĩ�šřźƄů�ƲŤƟźĭ�ŹřźƣR. dominica��ƉźƘƯ�Źŵêå ěƾ�ěƾ�ƭř�Źŵ�ƹŚſƺƳŚƳ���ƭŶƴĭçê�ŶƇŹŵ�Ư�ƹ�īźƯǀź�Ŷƃ�ƵŶƷŚƄƯ�ƶĩ��Żř�ŶƘŝè��ƹì ŻƹŹ�ţźţ�ƶŝ�ºǀ��ƶºŝ�Ŝëî��ƹîê�

ſŹ�ŶƇŹŵǀŶ��ƶģźĭř��Ư�ƹ�īźƯǀţ�ƭŶƴĭ�Źŵ�źǀŹŚư��Śŝ�ƵŶƃèåå�ěƾ�ěƾ���ƭřæ�ţ�Żř�žě�ŻƹŹǀ�ŹŚư�íç�ŵƺŝ�ŶƇŹŵ��ŝ�Źŵǀ�ŵŹřƺƯ�źŤƄ�ƹŚſƺƳŚƳ�źŧř Źŵ�ƺū�Żř�źŤưĩ�ƭŶƴĭ�ŵƺŝ� ��ƱřƺºƴƗ�ƶŝ
ƩŚŨƯ��ƷǀĢ�Ư�ƹ�īźƯǀźƽ�Źŵ�ƪƯŚĩ�šřźƄůR. dominica��æ�ţ�Żř�žě�ŻƹŹǀ�ŢƔƬƛ�Śŝ�ŹŚưêå�ěƾ�ěƾ�ƭř�Źŵ�ƺū�ƹ��ŶƄƳ�ƵŶƷŚƄƯ��Żř�ŶƘŝè��ƹì ŻƹŹ�ţźţ�ƶŝǀ�Ŝêå��ƹìì��ŶƇŹŵ

Ư�ƹ�īźƯǀ�ŢŞŧ�źŶƃ��ŚŤƳƿƶĩ�ŵřŵ�ƱŚƄƳ�Ū�ƪƯŚĩ�šřźƄůT. confusum �ŝ�ƪưŰţǀźŤƄƽ��ƶŝ�ŢŞƀƳR. dominicaſ�šřŹŷƺƳŚƳ�ƶŝ��ǀƬǀŶƴŤƃřŵ�ŚĪ��řźŝŚƴŝƿ�Ʋ�šřŹŷƺƳŚƳ�ſǀƬǀŚĪ�
ƱřƺƴƗ�ƶŝ�Ţſř�ƲĪưƯ�ƿŜſŚƴƯ�ƁƹŹ�Ĩ�Źŵ�ƶƯŚƳźŝ�ŚƷƽ�ŶƯƿźƿŢ�ŹŚŞƳř�šǇƺƈŰƯ�šŚƟōƽ�ŵƺƃ�ƵŵŚƠŤſř���

 
Effect of grain type on toxicity of silica nanoparticles against Rhyzopertha dominica and 
Tribolium confusum � 
 
Ziaee, M. and Z. Ganji 

Department of plant protection, Faculty of Agriculture, Shahid Chamran University, Ahvaz-Iran, m.ziaee@scu.ac.ir 
 

In this study the insecticidal efficacy of silica nanoparticles (Nanosav) against adults of Rhyzopertha dominica F. and 
Tribolium confusum Jacquelin du Val. was assessed on wheat and peeled barley in laboratory tests. Nanosav was applied at 
four concentrations: 50, 100, 200 and 300 ppm with four replications. The mortality was counted 1, 2, 3, and 7 days after 
their exposure on the treated grains. Insecticidal efficacy of Nanosav against both tested species was highly affected by grain 
type, concentration and exposure time. Whereas, the mortality increased with increasing concentration level and time 
exposed to each concentration. After a 1-day exposure of R. dominica adults to 50 ppm Nanosav on wheat, 25% mortality 
was observed which exceeded to 69 and 95% after 3 and 7 days, respectively. However, the mortality was 82% in wheat 
treated with 300 ppm after 1 day of exposure. In most cases, Nanosav effectiveness was lower in barley than in wheat; for 
example, no mortality was recorded in R. dominica exposed for 1 day on barley treated with 50 ppm which achieved to 50 
and 77% after 3 and 7 days, respectively. Results indicated that adults of T. confusum were more tolerant to silica 
nanoparticles than R. dominica. Therefore, silica nanoparticles may be applied as a suitable tool in stored products pest 
management programs. 
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ƶƗŹżƯ�ƾŝŚƿŻŹř�ƽř�ƵźƄů�ƶƬǀě�ƭźƧ�ƽƹŹ�ƱƹźƴƟƺƫ�ŶƿŶū�ƂƧ���ŵƺŴƳ�Źřƺų Heliothis viriplaca���
��

ƾƤƠƃ�ƶưƏŚƟæƪĭ�ŚƋźƯǈƛ���ƽŶưŰƯæ�ƽŶǀůƺţ�ƾƤţŶưŰƯ�ƹç 

æ����ŹƺƄƧ�ƾƨƃżĜƷŚǀĭ�šŚƤǀƤŰţ�ƶƀſƺƯazadehshafaghi@yahoo.com�ghgolmohammadi@gmail.com �ç���ƾƘǀŞƏ�ƖŝŚƴƯ�ƹ�ƽŻŹƹŚƄƧ�šŚƤǀƤŰţ�żƧźƯ
��ƵŚƄƳŚƯźƧmttohidi@yahoo.com��

 
ƶƬǀě�ƭźƧ�Źřƺų�Heliothis viriplaca Hufn (Noctuidae) ��ƾƯ�ŵƺŴƳ�ƮƸƯ�šŚƟō�Żř�ŶƃŚŝ������ƹ�ŵźŝŹŚºƧ�ŢƫƺƸºſ��ƾºƳřŻŹř�ƪǀƫŵ�ƶŝ��ƾƿŚǀưǀƃ�ƩźŤƴƧ�źƋŚů�ƩŚůŹŵ
��Ɩƿźſ�ƶŬǀŤƳƁƹŹ�źƿŚſ�Żř�Ƃǀŝ��ŢƟō�Ʋƿř�ƶǀƬƗ�ŚƷ�ƵŵŚƠŤſřƾƯ�Śŝ��ŵŵźĭ ƂƿřżƟř řźǀŧŚţ�š ƶŤſřƺųŚƳ ƾƿŚǀưǀƃ�ƭƺưſ ƩƺưƘƯ�ƽŵřƺƯ�ƽƹŹ�šŚƤǀƤŰţ�ƭŚŬƳř�� Śŝ šřźǀŧŚţ ƾƐǀŰƯ 

Ʈĩ�źţ Żř ƪǀŞƣ �ƵźƄů�ƂƧ�ƮƧ�ƹ�ŶƿŶū�ƽŚƷ�ƽřźŝ�źƐų ƩźŤƴĩ šŚƟō ŵŹƺƯ ƶūƺţ Źřźƣ ƶŤƟźĭ Ţſř.�ƵźƄů�źŧř�ƲǀǀƘţ�ŹƺƔƴƯ�ƶŝ�ƾſŹźŝ�Ʋƿř��ƱƹźƴƟƺƫ�ŶƿŶū�ƂƧFlaglu® EC 
%5�ƶƬǀě�ƭźƧ�ƽƹŹ�źŝ��ŵƺŴƳ�Źřƺų�ŹŵƫŚƣºŜ�Əºźŭ�ƺƬŝƥ�ƷºŚƽ�ƯŚĩºƪ�ƈţºŚŵİƟ��Źŵ�ƹÑ��ƹ�ŹřźƨţÓ�Ŷƃ�ƭŚŬƳř�ƵŚƄƳŚƯźƧ�ƱŚŤſř�ŹŵŹŚưǀţ��ŹŚưǀţ�ŚƷŻř�ŶƳŵƺŝ�šŹŚŞƗ�ƾƄƿŚƯŻō�ƽ�
Î�ƱƹźƴƟƺƫ EC %5��ŢƔƬƛ�ŚŝÎÒÍÍ�ƾě�ƾě��ƭřÏ��ƱƹźƴƟƺƫ EC %5��ŢƔƬƛ�ŚŝÏÍÍÍ�ƾě�ƾě��ƭřÐ���śŹŚƨƿŵƺǀţDF�ÕÍ���ŢƔƬƛ�ŚŝÎÍÍÍ�ƾě�ƾě��ƭřÑ�B.T��ƪųřŵ�ŢųŚſ

�ŢƔƬƛ�ŚŝÏÒÍÍ�ƾě�ƾě��ƭřÒ��śŹŚƧŚƀƧƹŶƴƿř�ŢƳřƹō�SC�ÎÒ��ŢƔƬƛ�ŚŝÏÒÍÍ�ƾě�ƾě��ƭřÓ��Ʈſ�ƱƹŶŝ�ŶƷŚƃ�ƾƃŚě��Śŝ�ŚŝŵŻËŚƷŶƽ�ŶƯƭƹř��ƹƶŝ�ƊŰƯ�ŹſÌŶƱ�ƯÌżƱř�ōƺƫŵİĭ�ƶŝ�
Ŷů�ſƭ�Śěİƃ����ƲǀŝÏ��ŚţÖ�Ð�ƖŝźƯ�źŤƯ�Źŵ�ƹŹǇ (Ʈſ����śō�żºǀƳ�ŶƷŚºƃ�ŹŚºưǀţ�ƹ�ŢƟźĭ�ƭŚŬƳř�ƾƃŚě���Ŷºƿŵźĭ�ƾºƃŚě��ŚưƃƁŹ�ǇƹŹŚƷƽ�ŻŶƳƵ�ŹŵÐ�ŢŝƺƳ�ƪƯŚƃ��ËĨ��ŻƹŹƪŞƣ��Żř
Ʈſ�Śěİƃ��ƹÐ��ƹÔ��ŻƹŹŶƘŝ�Żř�Ʈſ�ƾƃŚě��Źŵźĩš�ŚƷƽ�ŻōŚƯËİƄ��ƹŶƷŚƃ�řŚŬƳƭ�Ŷƃ��ŢƸū�ƶƳƺưƳ�źŝ�ƽŹřŵ�ÎÍ�ţƺŝºƶ��ŻřƸģºŚŹ�Ǝų�ƯÌİƳŚ�źƷ�źĩš�ƶŝ�ƺƏŹ�ŚƈţŵİƟ�řŚŴŤƳś��ƹ
ŶƘţŵř�ǇƹŹŚƷƽ�ŻŶƳƵ�ř�ƽƹŹËƲ�ţƺŝºƶ�ƷºŚ�ƃºŚưƁŹ�Ŷƿŵźĭ��źĪƬưƗŵ�źĩšŚƷ�Ż�ŹŵŚƯƱ�źŝřŵŢƃ�ƺƈŰƯƩ�šŹƺƇ�ƶŝĩÌźĭƺƬƭ��ŹŵŚŤĪƷŹ�ƶƬǀě�ƪƧ�ŵřŶƘţ�ƹ����ƶºƬǀě�ŵřŶºƘţƹ�ŚºƷ���ƽŚºƷ

Ŝǀſō��ƽƹŹ�ƵŶƿŵÎÍ�šźƧ�źƷ�Źŵ�ƾƟŵŚƈţ�ŹƺƏ�ƶŝ�ƶţƺŝ�źŝŵŹƹō�Ŷƃ��ŢƸū�ƘţÌÌƲ�ŹŵŶƇ�ƾƿřŹŚƧ�ſºƺưƭ��ŻřƺƯźƟƩ�ŶƴƷŹƺſƱ��ţÌƺŤƬƱ�řŚƠŤſƵŵ�Ŷƿŵźĭ��żŬţËƶ��ƹƬŰţÌƪ�ōŚƯƽŹ�
Ƶŵřŵ�ŚƷ�Śŝ�řŚƠŤſƵŵ��ŻřźƳƭ�řżƟŹř�SAS��ƱƹźƴƟƺƫ�Śŝ�ƵŶƃ�ŹŚưǀţ�ƾƄƿŚƯŻō�Ŷůřƹ��ƞƬŤŴƯ�ƽŚƷŹŚưǀţ�Ʋǀŝ�ƶƧ�ŵřŵ�ƱŚƄƳ���ŢƔƬƛÏÍÍÍ�ƾě�ƾě��ƭř����ƲǀĮƳŚºǀƯ�ŚŝÑÒ�ÍtÏÕ�Ï��ŶºƇŹŵ
ƮƧ�ŵƺŝ�řŹřŵ�řŹ�ƶţƺŝ�Ƶŵ�Źŵ�Ƶŵƺƫō�ƶƬǀě�ƱřżǀƯ�Ʋƿźţ� ƱƹźƴƟƺƫ�żǀƳ�ƭƺưſ�ƾƿřŹŚƧ�ƱřżǀƯ�źƔƳ�Żř���ŢƔƬƛçååå�ƾě�ƾě�ƭř���ŚŝÏ�ÖÖ��ƹźƴƟƺƫ�ƹ�Ʊ��ŢƔƬƛÎÒÍÍ�ƾěƾě�ƭř��ƾƿřŹŚƧ�Śŝ
Ó�ÖÕ��Ʈſ�Żř�žě�ƮŤƠƷ�ŻƹŹ�Źŵ�ŶƳŵřŵ�ƅŚƈŤųř�ŵƺų�ƶŝ�ƾſŹźŝ�ŵŹƺƯ�ƽŚƷŹŚưǀţ�Ʋǀŝ�řŹ�ƾƿřŹŚƧ�ƲƿźţǇŚŝ�ƾƃŚě� 

 
Field evaluation of efficacies of the new insecticide lufenuron against Chickpea pod borer 
Heliothis viriplaca  
 
Shafaghi, F.1, Gh. Golmohammadi1 and M. T. Tohidi2 

1.Iranian Research Institute of Plant Protection, azadehshafaghi@yahoo.com, ghgolmohammadi@gmail.com 2.Agriculture 
and Natural Resource Research Center of Kermanshah, mttohidi@yahoo.com 
 

Chickpea pod borer Heliothis Viriplaca Hufn (Noctuidae), is the major pest of chickpea. At the present, chemical control 
due to its reasonable cost, easy-use as well as its effectiveness is commonly used for control of this pest. With growing 
concerns about unwanted impacts of conventional chemicals, investigations on compounds with few environmental effects 
such as new and safer insecticide for pest control receives increasing attention. This study was carried out to determine the 
effects of new pesticides lufenuron (Flagu®EC 5%) on HeliothisViriplaca in a randomized complete block design with 6 
treatment and 4 replications in Kermanshah. The reatments were: 1. lufenuron EC 5% with 1500 ppm concentration 2. 
lufenuron EC 5% with 2000ppm concentration �3. thiodicarb DF 80% with 1000 ppm concentration , 4. internal B.T with 
2500 ppm concentration,�5. indoxacarb (Avaunt) SC15 with 2500 ppm concentration and 6.the control treatment water 
spraying. Continuous visiting, were sprayed the insecticides when the amount of pests reached about 2-3.9 larvae/square 
meter, and sprayed water on the control treatment. The living larvae were counted 3 times: one day before spraying 
insecticide, 3, and 7 days after spraying. For sampling, 10 plants per plot randomly selected from four middle lines and the 
number of live larvae were counted on the plant. The performance of any court at harvesting time (k/ha.), the total number of 
pods, and the number of damaged pods on 10 plants were randomly estimated. Effect percent of each treatment was 
calculated according to Henderson-Tilton method based on the number of live individuals.�The data was analyzed using SAS 
software; the results showed that among different treatments, lufenuron (2000 ppm) with the mean 2.28�0.45% had the least 
number of infected pods in 10 plants. The effectiveness of the insecticide, lufenuron (2000 ppm), and lufenuron (1500 ppm) 
at 7th day after spraying with 99.2% and 98.6%, had highest efficiency among the treatments, respectively. 
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ƵźƄů�źǀŧŚţ�ƲƿƹŹŚĩ�Ƃĩ �êè���SC����ƶŞƴě�ƵŻƺƣ�ƭźĩ�ƽƹŹHelicoverpa armigera (Hub.)��ƱŚŤºſ�ř�ƶŞƴě�ƕŹřżƯ�Źŵ��
ƱŚŤƀƬĭ��

��
ƾƴŬƯ�ƂƿƹŹŵ�ƾƤţ��

ƤŰţ�ƶƀſƺƯ�ŹƺƄĩ�ƶŞƴě�šŚƤǀ�ƱŚĭźĭ��
��

ƶŞƴě�ƵŻƺƣ�ƭźƧ��Helicoverpa armigera (Lep.: Noctuidae)��Ƭĩ�ƹ�ƮƸƯ�šŚƟō�Żř�ƾƨƿǀŶƽ������ƹ�ƶºĤƴƛ�Żř�ƶºƿŸƜţ�Śºŝ�ƶºƧ�Ţſř�ƱŚŤƀƬĭ�ƱŚŤſř�ƶŞƴě�ƕŹřżƯ�Źŵ
ƵŻƺƣ�ƶŝ�šŹŚƀų�ŦƗŚŝ�ƶŞƴě�ƽŚƷ��ƾƯ�ƩƺƈŰƯ�ŵŵźĭ��ř�řŸƫƿ�ƩŚſ�Źŵ�ƂƿŚƯŻō�ƲÎÐÖÎ��ÎÐÖÏ��Śŝ�ƶƬůźƯ�ƹŵ�Źŵ�ƶŞƴě�ƕŹřżƯ�ŹŵÓ�ţǀ�ŻřŶƴţŹŚŞƗ�ŹŚư��ƹŹǇƿ�ƲÎ�ĩǀŹŚŤĪƷ�Źŵ�ƭźĭƺƬ���
ƹŹŚĩƿ�ƲÎ�ƫǀŹŵ�źŤ�ŹŚŤĪƷ�ƹŹŚĩ��ƿ�ƲÒ�Î�ƫǀŚŤĪƷ�Źŵ�źŤŹ�ƹŹŚĩ��ƿ�ƲÏ�ƫǀŹŚŤĪƷ�Źŵ�źŤ��ŢƳřƹō��ÏÒÍ�ſƾ�ſƾ�Ʈſ�ƱƹŶŝ�ŶƷŚƃ�ƹ�ŹŚŤĪƷ�Źŵ�ƃŚěƾ��ŹŵÑ�ħƺƬŝ�ŜƫŚƣ�Źŵ�ŹřźĪţ�ŚƷƽ��ƪƯŚĩ
ƟŵŚƈţƾ�ŢƟźĭ�ƭŚŬƳř�ŹŚƯō�Źřŵźŝƽ��ƹ�ƪŞƣ�ŻƹŹ�ƦƿÐ��Ò��Ô��ÎÍ�ƹÎÒ��Ʈſ�Żř�ŶƘŝ�ŻƹŹ��ŵřŶƘţ�Żř��ƾƃŚěÎÍ�ŚƷƹŹǇ�ŵřŶƘţ�ƹ�ƭŚŬƳř�šźƧźƷ�Źŵ�ƶţƺŝƽ�ƴĤưƷ�ƹ�ŢƟōǀƪůřźƯ�Żř�Ʋ�

Ƙưū�ƞƬŤŴƯǀŞƏ�ƱŚƴưƃŵ�ŢǀƘƾ�ƮƸƯ��ŵźĭ�ŢŞŧ�ƅƺƈŴƯ�ƩƹřŶū�Źŵ�ƹ�ŢƃřŵŵŚƿ�ƹ�ƁŹŚưƃ�ƶţƺŝ�ŹŵƿŶ��źŝ�żŬţ�ŽŚſřƿŹřƹ�ƶƿŜĩźƯ�žƳŚ��źŤƸŝƿŧŚţ�ŶƇŹŵ�Ʋǀ���ƶºŝ�ƍƺºŝźƯ�ź
ţǀƹŹŚĩ�Ʈſ�ŹŚưƿ�ƲÒ�Î�ƫǀ�ƱŚƯŻ�Źŵ�źŤÔ��ŚţÎÍ�Ʈſ�ŻƹŹ�Żř�ŶƘŝ�ƃŚěƾ�Ư�ŚŝǀĮƳŚǀ�ƲÏÒ�ÕÎ��ŚţÎÍÍ�ŧŚţ�ŶƇŹŵǀƹŹźŝ�źƽ�ŵ�ƹ�ƶŞƴě�ƵŻƺƣ�ƭźĩ��ŮƐºſ�ŹÒ����ºƴƘƯƾ���Ƶƹźºĭ�Źŵ�ƹ�Źřŵa�

ƵŵŹ�Ŷƴŝƽ�ŢƟźĭ�Źřźƣ���ţǀƹŹŚĩ�Ʈſ�ŹŚưƿ�ƲÏ�ƫǀƯ�Śŝ�źŤǀĮƳŚǀ�ƲÕÕ�ÔÎ�ŧŚţ�ŶƇŹŵǀŶƘŝ�Ƶƹźĭ�Źŵ�źƽţ��ǀƹŹǇ�Ʈſ�ŹŚưƿ�ŻřŶƘŝ�ƲÔ�Ʈſ�ŻƹŹ�ƃŚěƾ��ŚŝÒ�ÓÎ����ŢºƳřƹō�Ʈºſ�ƹ�ŶƇŹŵ���Śºŝ
ƯǀĮƳŚǀ�ƲÏÒ�ÒÓ��ŻřŶƘŝ�ŶƇŹŵÎÍ�Ʈſ�ŻƹŹ�ƃŚěƾŧŚţ��ǀƹŹ�źƽ�ŶƴŤƃřŵ�ŢƟō��Ƶƹźĭ�Źŵ�ƶĩ�ŚƷƽ�ŶƘŝƽ�ŶƴŤƟźĭ�Źřźƣ��řźŝŚƴŝƿŚŤƳ�ƶūƺţ�Śŝ�Ʋƿŝ�Ū�ƶ��ƵŶƯō�Ţſŵ�źŤƸŝƿŧŚţ�ŶƇŹŵ�Ʋǀź���Ʈſ

ƹŹŚĩƿ�ƲÒ�Î�ƫǀ�źŤ��Ţſř�Ƶŵƺŝ�ƹŹŚĩ�Ʈſ�řŸƫƿō�Źŵ�ƲƿƯ�ƵŶƴƾ�Śū�ŶƳřƺţƿżĮƿřźŝ�ŜſŚƴƯ�Ʋƽ�ƟźƈƯ�ƩƹřŶŤƯ�ƭƺưſƾ��ŶƃŚŝ�ƱŚŤƀƬĭ�ƱŚŤſř�ƶƤƐƴƯ�Źŵ�� 
 

Effect of karvin (53% SC) on cotton bollworm Helicoverpa armigera (Hub.) in the cotton fields 
of Golestan province 
 
Darvish Mojeni, T. 
Cotton Research Institute of Iran, Gorgan 
 

Cotton bollworm, Helicoverpa armigera (Lep.: Noctouidae) is one of the key pests in cotton fields in Golestan province. 
In some areas the feeding of buds, bolls of cotton and cotton products will be damaged. In this survey a new insecticide 
product, karvin were tested on cotton bollworm and important natural enemies, coccinellids, chrysopids and braconid in the 
field of cotton in Golestan province during2012 � 2013. Six treatments (larvin 1 kg/ha , karvin 1 lit/ha, karvin 1.5 lit/ha, 
karvin 2 lit/ha,avant 250 ml/ha and chek)  with four replications were tested at a complete randomized block design in 
Gorgan. Sampling was done before and 3, 5, 7, 10 and 15 days after spraying. The mortality was calculated using Tilton- 
Hendrson formula were compared by Duncan s multiple rang test. The results revealed that average percentage of the best 
treatments for poison Karvin 1.5 lit/ha in 7 to 10 days after spraying with 81.25 � 100 % cotton bollworm and impact on the 
level 5 % were in group A and other treatments karvin 2 lit/ha with 71.88%, larvin 1 kg/ha 61.50 % and avant 250 ml/ha 
56.25 % were the next groups. Therefore, we recommended the new insecticide Karvin with no significant adverse for 
controlling of cotton bollworn for the next year. 
 
 
� � 



Ʋǀŝ�ƵźĮƴƧ�Ʋǀƫƹř��ƾƬƬưƫřƵźƄů��Ʊřźƿř�ƾſŚƴƃ�î�ì�ŹƺƿźƸƃ�ÎÐîé� �ÎÔÒ��

��

175 1st Iranian International Congress of Entomology, 29�31 August 2015 

 

ƆųŚºººƃ�ƶºººƿŸƜţ�ƽŚºººƷ�ƮƿżºººƳō�ŢºººǀƫŚƘƟ�ƹ�ƽř�Ŝºººƃ�ƾºººƃŹřƺĭ�ƽŚºººƷ�Ţºººſƺě�Ƶźºººě�ƺºººǀƯ�Źřƺºººų�ƶŤºººƀě�Ƶ� �
comaroffi (Ragonot) (Lepidoptera: Pyralidae)�Arimania��ƶŤƀě�ƮƣŹ�Ūƴě�ƽƹŹ��

��
�ƽŹƺƈƴƯ�źƠƔƯ�Ŷǀſƹ�ƸƟǀƶūřƺų�ƶư 

ƾƐǀŰƯ�ƭƺƬƗ�ƵŶĪƄƷƹĦě��ƾŤƀƿŻ�ƕƺƴţ�Ƶƹźĭ��ƵŚĮƄƷƹĦě��Ʊřźƿř��ƱŚƯźĩ��ƶŤƟźƄǀě�ƽŹƹŚƴƟ�ƹ�ƾŤƘƴƇ�ƾƬǀưĪţ�šǈǀƈŰţ�ƵŚĮƄƳřŵ��ƾƐǀŰƯ�ƭƺƬƗ�ƹ�ƶŤƟźƄǀě�ƽĥƺƫƺƴĪţ�ƹ�ƭƺƬƗ
m.mansouri@kgut.ac.ir 

��
Ŝƃ�Ţſƺě�Ƶźě��ƶŤƀě�ƵƺǀƯ�Źřƺų�comaroffi (Ragonot)�Arimania��ŤƟōƾ�ĩ�ŢſřƯ�Ţſƺě�Żř�ƵŶưƗ�ŹƺƏ�ƶŝ�ƶǀƵƺ�ŚƷƽ�ŸƜţ�ƶŤƀěƿƯ�ƶƾ�Ŷƴĩ��ŚƷƹŹǇƽ�ƭƺſ�Ʋſ�
ƹŹ�ŢƟōƽ�Ưǀģƺƣ�ƶƬĩ�ƪƯŚƃ�ƶŤƀě�ƮƸƯ�ƭŚƣŹř�ƵƺƾƣŶƴƟ��ƾźŞĩř��ƽŚƣō�Ŷưůř��ƾƿ�ŚƯŵ�Źŵ�ŶƃŹ�ĨƣŚţř�Źŵ�ŻŚŤưƯ�ƹƽ�ÏtÏÒ�ƀƬſ�ƶūŹŵǀŞƀƳ�ŢŝƺƏŹ��Žƺƾ�ÒtÑÒ��ƵŹƹŵ�ƹ�ŶƇŹŵ

ŹƺƳƽ�ÎÓ�Õ��ŢƗŚſ�ŹŚţƿĪƾ��ŚƴƃƹŹƾƿ��ŶƳŶƃ�Ƶŵřŵ�ƁŹƹźě��ŚƯŻōƿƆųŚƃ�ƶƘƫŚƐƯ�Ƃ�ŚƷƽ�ŸƜţƿƶ�řƽ�ƫŚƘƟ�ƹǀżƳō�ŢƿƮ�ŚƷƽ�ƃŹřƺĭƾ�ƹŹ�ŢƟō�ƹŹǇƽ�Ưǀ�ƭŚŬƳř�ƞƬŤŴƯ�ƭŚƣŹř�Ƶƺ
Ŷƃ�řźŝƽ��źƷƿŚƯŻō�Żř�ĨƿƂ�ŚƷƽ��ŹƺĩŸƯÏÍ�Ŷƃ�ƵŵŚƠŤſř�Ʋſ�ƹŹǇ�ŵŶƗ�ŚŤƳƿƄƳ�Ūŝ�ƶĩ�ŵřŵ�ƱŚǀźŤƄƿ�ƝźƈƯ�ƆųŚƃ�ŹřŶƤƯ�Ʋ�Ö�ÍtÎÕ�Ñ��źŤưĩ�ƹƿźƤţ�ƆųŚƃ�ƲƿŞƾ��ƮƌƷ

ĭŶƳƺƃƾ��ÎÏ�ÎtÍÎ�ÓÍ�ŶƇŹŵ��ŚƷƹŹǇ�Źŵƽ�Ɓƹźě�ƿƹŹ�ƶŤƟŚƽ�Ư�ŢſƺěǀŶƯō�Ţſŵ�ƶŝ�ŻŚŤưƯ�ƮƣŹ�Ƶƺ��ŵŚƤƯƿƷŵŻŚŝ�ƆųŚƃ�źƾ�řŸƛƽ�ƵŵŹƺų��Żř�ƵŶƃÐÒ�ÍtÏÏ�ÎÒ�ƹŹ�ŶƇŹŵƽ�
ŚƣōŶưůř�ƮƣŹƾƿ��ŚţÓÖ�ÍtÕÖ�ÏÍ�ƹŹ�ŶƇŹŵƽ�ƜŤƯ�ŻŚŤưƯ�ƮƣŹǀŵƺŝ�ź��ƴĤưƷǀƷŵŻŚŝ�ƆųŚƃ�Ʋƾ�řŸƛƽ�ƮƌƷ��Żř�ƵŶƃÎÏ�ÎtÐÔ�ÏÔ�ƹŹ�ŶƇŹŵƽ�ƣŶƴƟ�ƮƣŹƾ��ŚţÎÐ�ÎtÕÔ�ÐÏ�
ƹŹ�ŶƇŹŵƽ�Ţƃřŵ�ƱŚſƺƳ�ŻŚŤưƯ�ƮƣŹ��ŵŚƤƯƿƫŚƘƟ�źǀƫƺŘţƹźě�ŢǀĪƾ�Ư�ƵŵƹŹ�ƵŹŚƈƗ�ŹŵǀƳŚƾ�ŚƷƹŹǇƽ�ŸƜţƿƹŹ�ƵŶƃ�ƶƽ�źŞĩř�ƮƣŹƽ�Ɵ�ƹƣŶƴƾ�ƴƘƯ�ŹƺƏ�ƶŝƾ�Źřŵƽ��Śºſ�Żř�źŤưĩƿ�ź

ŹǇƹŚƷƽ�ŚƯŻō�ŵŹƺƯƿŵƺŝ�Ƃ��źŤưĩƿř�ƲƿŵŚƤƯ�ƲƿƹŹ�źƽ�ƣŶƴƟ�ƮƣŹ�ƹŵƾ��mU/mg�ÍÍÎÎ�ÍtÍÐÍ�Í��źŞĩř�ƮƣŹ�ƹƽ��mU/mg�ÍÍÍÏ�ÍtÍÐÎ�Í��Ŷƃ�ƵŶƷŚƄƯ��ŝǀ�źŤºƄƿ�Ʋ
ƫŚƘƟǀŻŚŘţƹźě�Ţƽ��U/mg�ÏÏÔ�ÍtÏÖÍ�Ò��ŝ�ƹǀźŤƄƿƫŚƘƟ�ƲǀŚƠƫō�Ţ�ƯōǀŻǈƽ��mU/mg�ÍÍÍÏ�ÍtÍÒÎ�Í�ŚƷƹŹǇ�Źŵƽ�ŸƜţƿƹŹ�Ƶŵźĩ�ƶƽ�Ư�ŢſƺěǀŻŚŤưƯ�ƮƣŹ�Ƶƺ��ƵŶƷŚƄƯ
Ŷƃ��ŚŤƳ�ŽŚſř�źŝƿżŬţ�Żř�ƪƇŚů�Ūƿƶƃƺų�ƶ�řƽ�Ƶŵřŵ�ƕƺưŬƯ�Żř�ƶĩ�ŚƷƽ�ŚƯŻōƿƄƾŚƣōŶưůř�ƭŚƣŹř��ƾƿƣŶƴƟ��ƾ�źŞĩř�ƹƽ�Ư�ƱřƺƴƗ�ƶŝǀƱŚŝż�ŚƷƽ�ŚƳ��ģƺºƣ�ƶƬĩ�ƭŚƣŹř�ƹ�ŜſŚƴƯƾ��ƹ

Ư�ƱřƺƴƗ�ƶŝ�ŻŚŤưƯǀƱŚŝż�ŚƷƽ�řźŝ�ŜſŚƴƯƽ�A. comaroffi�ŶƳŶƃ�ƶŤųŚƴƃ����
 

Nutritional indices and digestive enzyme activity of the pistachio fruit hull borer, Arimania 
comaroffi (Ragonot) (Lepidoptera: Pyralidae) on five pistachio varieties 
 
Mansouri, S. M. and F. Khajeh 

Department of Biodiversity, Institute of Science and High Technology and Environmental Sciences, Graduate University of 
Advanced Technology, Kerman, Iran, m.mansouri@kgut.ac.ir 
 

The pistachio fruit hull borer, Arimaniacomaroffi (Ragonot) (Lepidoptera: Pyralidae) mostly fed on skin of pistachio 
fruits. The third instar larvae were reared on fruits of different varieties of pistachio including Kalehghouchi, Fandoghi, 
Akbari, Ahmadaghai and Momtaz in a growth chamber at 25±2°C, 45±5% RH and 16:8 h (L: D) light regime. Study of larval 
feeding indices and larval digestive enzyme were carried out on fruits of different varieties of pistachio. Twenty third instar 
larvae were used for each experiment. Results showed the highestamount of CI(4.18±0.9) and the lowest amount of AD 
(60.01±1.12%) was on the larvae reared on Momtaz. The Amounts of ECI was varied from 15.22±0.35 percent on 
AhmadAghaiuntil 20.89±0.69 on Momtaz.Also, ECD has fluctuated from 27.37±1.12 percent on Fandoghi until 32.87±1.13 
percent on Momtaz. Amounts of larval midgutproteolytic enzyme activity fed on AkbariandFandoghiwere significantly lower 
than other experimental larvae. The lowest amont of proteolytic enzyme activity were observed on two pistachio varieties 
Fandoghi (0.030±0.0011mU//mg) and Akbari (0.031±0.0002 mU/mg). The highest amounts of protease (5.290±0.227 U/mg) 
and alpha-amylase (0.051±0.0002 mU/mg) enzyme activity were observed on Momtaz. Cluster analysis revealed that 
AhmadAghai, Fandoghi and Akbariwere less suitable hosts, and Kaleghochi and Momtazwere suitable host plant for A. 
comaroffi. 
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ƵźƄů�ƾƿřŹŚƧ��ŶǀƯŚƿŵ�Ʋŝ�ƺƬƟ�ƂƧ�ƾƯƺƧŚţWG20% ��ƵƺǀƯ�ƭźƧ�ƩźŤƴƧ�Źŵ���ƶºūƺĭ�Źřƺºų�����ƱŚºſřźų�ƱŚŤºſř�Źŵ�ƾºĮƳźƟ
ƽƺƋŹ��

��
ƾưǀůŹ�ƲƀůÎƱŚūźĭ�ƾŴǀƃ�żƿżƗ�ƹÏ��

Î��ƾƘǀŞƏ�ƖŝŚƴƯ�ƹ�ƽŻŹƹŚƄƧ�šŚƤǀƤŰţ�żƧźƯ�ƽƺƋŹ�ƱŚſřźų��hassanr2001@yahoo.com�Ï���ƾŤƀě�ơƹŶƴƇ��ŹƺƄƧ�ƾĪƃżě�ƵŚǀĭ�šŚƤǀƤŰţ�ƶƀſƺƯÎÑÒÑ�ŶƧ��
�ƾŤƀěÎÖÕÒÕÎÐÎÎÎ��ƱřźƸţ����
��

ƵƺǀƯ�ƭźƧ�ƶūƺĭ�Źřƺų�ƾĮƳźƟ��Helicoverpa (Heliothis) armigera��ģ�ƶưƷ�ƾŤƟōǀż�ƶưƷ�ƹ�Źřƺų�Ţſř�ƾƿŚū��řƿ�Żř�Ƃǀŝ�ŢƟō�ƲÔÍ�ŵŹřŵ�ƱŚŝżǀƯ�ƾƷŚǀĭ�ƶƳƺĭ���Żř
ƁƹŹ�ŚƷƽ�ř�ƩźŤƴĩ�Źŵ�ƩƹřŶŤƯƿƃ�ƩźŤƴĩ�ŢƟō�ƲǀưǀŚƾƿ�Ţſř��ƩŚſŹŵ�ƾƄƿŚƯŻō�ƾƗřŹŻÎÐÖÎ�ƵźºƄů�ƾƿōŹŚƧ�ŵŹƹōźŝ�ŢƸū�����ŶºǀƯŚƿŵ�ƲŝƺºƬƟ�ƂºƧ���ƾƯƺƧŚºţWG20%����ƶºŝ
ŢŞƀƳ��ƽŚƷÎÒÍ��ÏÍÍ��ƹÏÒÍ�ŚƤƯ�Źŵ�ŹŚŤĪƷ�Źŵ�ƭźĭƿƵźƄů�Śŝ�ƶƀ�Ƃĩ��śŹŚĩŚƀĩŶƴƿř�ƭƺưſ�Śŝ�ƩƹřŶŤƯ�ƽŚƷ��ŢƳřƹōSC15��ÏÒÍ�ƾƬǀƯ��ŹŚŤĪƷ�Źŵ�źŤǀƫ��śŹŚĪƿŵƺǀţ��ƲƿƹŹǇ

DF80���ŹŚŤĪƷ�Źŵ�ƭźĭƺƬǀƧ�Ʀƿ��ŶƷŚƃ�ƹ�ƾƃŚĜŝō��ħƺƬŝ�ŭźƏ�ƶƿŚě�źŝ�Żřƹźě�ũƹř�Żř�ŶƘŝ�ƶŤƠƷ�Ʀƿ�ƱŚƯŻ�Źŵ�ŢƟźĭ�Źřźƣ�ƶƀƿŚƤƯ�ŵŹƺƯ�Źřźƨţ�ŹŚƸģ�Źŵ�ƾƟŵŚƈţ�ƪƯŚĩ�ƽŚƷ���ŪƿŚŤƳ
ŧŚţ�ŶƇŹŵ�ŵřŵ�ƱŚƄƳǀƴƘƯ�ƭƺưſ�źƾ�Ţſř�ƵŶƃ�Źřŵ��ŹƺƏ�ƶŝ�ƽŝ�ƶĩǀźŤƄƿ�Ʈſ�ƶŝ�ƍƺŝźƯ�źǀŧŚţ�ŶƇŹŵ�Ʋ�ŢŞƀƳ�ƶŝ�ƾƯƺƧŚţÏÒÍ�ƾƬǀƯ��ƾƿōŹŚƧ�Śŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫÓÍ�ÕÍ���Źŵ�ŶƇŹŵ

�ŢŞƀƳ�ƶŝ�ƹ�Ʃƹř�ƵƹźĭÏÍÍ�ƾƬǀƯ��ƾƿōŹŚƧ�Śŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫÐÓ�ÓÎ�ŢƟźĭ�Źřźƣ�ƭƹŵ�Ƶƹźĭ�Źŵ�ŶƇŹŵ���ŢŞƀƳ�ƶŝ�ŢƳřƹō�ƭƺưſÏÒÍ�ƾƬǀƯ��ŢŞƀƳ�ƶŝ�ƾƯƺƧŚţ�ƹ�źŤǀƫÎÒÍ�ƾƬǀƯ��Źŵ�źŤǀƫ
ƾƴƘƯ�ƝǈŤųř�ƶƨƴƿř�ƲưƋ��ŹŚŤƨƷ��Śŝ�ƽŹřŵ�ƾƿōŹŚƧ�Śŝ�Ŝǀţźţ�ƶŝ�ŶƳŹřŶƳ�źĮƿŶưƷÐÖ�ÒÎ��ƹÑÖ�ÑÓ���ƾƿōŹŚºƧ�Śŝ�ŹŚŤƨƷ�Źŵ�ƭźĭƺƬǀƧ�Ʀƿ�ŢŞƀƳ�ƶŝ�ƲƿƹŹǇ�Ʈſ�ƹ�ƭƺſ�Ƶƹźĭ�Źŵ

ÕÒ�ÑÍ��ŢŞƀƳ�ƶŝ�ƾƯƺƧŚţ�Ʈſ�Śŝ�ƶƨƴƿř�ƲưƋ�ŶƇŹŵÎÒÍ�ƾƬǀƯ�ƾƴƘƯ�ƝǈŤųř�ŹŚŤƨƷ�Źŵ�źŤǀƫ�ŢƟźĭ�Źřźƣ�źųō�Ƶƹźĭ�Źŵ�ŢƃřŶƳ�ƽŹřŵ����
 
Efficacy of insecticide flubendiamide (Takomi® WG20%) against tomato fruit worm in 
Khorassan Razavi Province 
 
Rahimi, H.1 and A. Sheikhi Garjan2 
1.Khorassan Agricultural and Natural Resource Researches Center / Mashhad, hassanr2001@yahoo.com 2.Plant Protection 
Research Institute, Tehran, Iran  
 

Helicoverpa (Heliothis) armigera is a highly polyphagous and cosmopolitan pest. More than 70 plant spices host this 
pest. It is usually being controlled by chemicals. An experiment was conducted to evaluate efficiency of insecticide 
flubendiamide (Takomi® WG20%) compared to conventional insecticides during 2011. The experiment was laid out in a 
randomized complete block design with 4 replications. Insecticides including flubendiamid (Takomi® WG20%) in three 
dosage i.e. 150, 200 and 250 mlha-1, Indoxacarb (Avant®) 250 mlha-1, and Thiodicarb (Larvin®) 1000 mlha-1. Water spray 
was included in the experiment. Keeping in view the efficiency and effectiveness of pesticides, the results showed that there 
was significant difference amoung treatments. The maximumpercentagecontrol was recorded for flubendiamide (Takomi®) 
250and 200 mlha-1 respectively. Indoxacarb (Avant®) 250 mlha-1 and flubendiamide (Takomi®) 150 mLha-1 were ranked 
third. Thiodicarb (Larvin®) 1000 mlha-1 had the least effect. 
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ƵźƄů�ƾƿōŹŚƧ�ƾſŹźŝ��ŶƿŻƺƴƟƺƯźĩ�ƂƧ��ĨƿźţŚƯSC 5��ƵƺǀƯ�ƭźƧ�ƩźŤƴƧ�Źŵ�ƾĮƳźƟ�ƶūƺĭ�Źřƺų��
��

ƾưǀůŹ�ƲƀůÎ�ƱŚūźĭ�ƾŴǀƃ�żƿżƗ�ƹÏ���
Î��ƽƺƋŹ�ƱŚſřźų�ƾƘǀŞƏ�ƖŝŚƴƯ�ƹ�ƽŻŹƹŚƄƧ�šŚƤǀƤŰţ�żƧźƯ�hassanr2001@yahoo.com �Ï���ƾŤƀě�ơƹŶƴƇ��ŹƺƄƧ�ƾĪƃżě�ƵŚǀĭ�šŚƤǀƤŰţ�ƶƀſƺƯÎÑÒÑ�ŶƧ��

�ƾŤƀěÎÖÕÒÕÎÐÎÎÎ�ƱřźƸţ����
��

ƵƺǀƯ�ƭźƧ�ƶūƺĭ�Źřƺų�ƾĮƳźƟ��Helicoverpa armigera��ģ�ƶưƷ�ƾŤƟōǀż�ƶưƷ�ƹ�Źřƺų�Ţſř�ƾƿŚū��řƿ�Żř�Ƃǀŝ�ŢƟō�ƲÔÍ����ŵŹřŵ�ƱŚºŝżǀƯ�ƾƷŚºǀĭ�ƶºƳƺĭ��ƁƹŹ�Żř��ŚºƷƽ�
ř�ƩźŤƴĩ�Źŵ�ƩƹřŶŤƯƿƃ�ƩźŤƴĩ�ŢƟō�ƲǀưǀŚƾƿ�Ţſř��Źŵ�ƾƄƿŚƯŻō�ƩŚſ�ƾƗřŹŻ�ÎÐÖÍ�ƵźƄů�ƾƿōŹŚƧ�ŵŹƹōźŝ�ŢƸū�ŶƿŻƺƴƟƺƯźĩ�ŶƿŶū�ƂƧ ��ĨƿźţŚƯSC5%��ŚƤƯ�Źŵƿ���Śºŝ�ƶºƀ

ƵźƄů�Ƃĩ�ƬƗ�źŝ�ƩƹřŶŤƯ�ƽŚƷǀƯ�ƭźĩ�ƶǀƵƺ�ƶūƺĭ�Źřƺų�ĮƳźƟƾ�ƱŚƯŻ�ƹŵ�Źŵ��Ŝƃ�Żřƹźě�ũƹř�Źŵ�ƾƃŚĜưſ�Ƶźě�Ʈſ�ƹ�ŢƟō�ƽŚƷ�ƵźƄů�ƭƺưſ��Żřƹźě�ũƹř�Żř�ŶƘŝ�ƶŤƠƷ�Ĩƿ�ƾƃŚě��ƂƧ
Î��ŶƿŻƺƴƟƺƯźĩ ��ĨƿźţŚƯSC50��ÎÒÍÍ�ƾƬǀƯ��ŹŚŤĪƷ�Źŵ�źŤǀƫÏ��ŶƿŻƺƴƟƺƯźĩ ��ĨƿźţŚƯSC50��ÏÍÍÍ�ƾƬǀƯ��ŹŚŤĪƷ�Źŵ�źŤǀƫÐ��śŹŚĩŚƀĩŶƴƿř ��ŢƳřƹōSC150��ÏÒÍ�ƾƬǀƯ��źŤǀƫ

�ŹŚŤĪƷ�ŹŵÑ���ŵŚſƺƴǀĜſř��źƀƿźţSC240��ÎÒÍ�ƾƬǀƯ��ŹŚŤĪƷ�Źŵ�źŤǀƫÒ����śŹŚĪƿŵƺǀţDF80��ƿ�ƹ�ŹŚŤĪƷ�Źŵ�ƭźĭƺƬǀĩ�ĨÓ���ƤƟ�ŶƷŚƃħƺƬŝ�ŭźƏ�ŜƫŚƣ�Źŵ�ƾƃŚĜŝō�Ǝ��ƪƯŚĩ�ƽŚƷ
�Źŵ�ƾƟŵŚƈţÑ�ŵźĭ�řźūř�ŹřźĪţƿŶ��ŚŤƳƿƮſ�ŵřŵ�ƱŚƄƳ�Ū�ƃŚěƾ�ŧŚţ�ŢƟō�ŹƺƸƓ�ũƹř�Źŵǀŝ�źǀźŤƄƽ��ƶŝ�ŢŞƀƳ�ŢƟō�ƩźŤƴĩ�ŹŵÔ�ŵŹřŵ�Żřƹźě�ũƹř�Żř�ŶƘŝ�ŻƹŹ��Ƶƹźĭ�Ŷƴŝƽ�ƯǀĮƳŚǀŧŚţ�Ʋǀ�ź

ƭƺưſ��ţǀŵƺƿŶƿŻƺƴƟƺƯźĩ��ŵŚſƺƴǀĜſř��śŹŚĪ ÏÍÍÍ�ƯǀƬƾ�śŹŚĩŚƀĩŶƴƿř��ƭźĭ ŶƿŻƺƴƟƺƯźĩ�ƹ Ư�ƶŝǀ�ƱřżÎÒÍÍ�ƯǀƬƾ�ƫǀ�ŹŚŤĪƷ�Źŵ�źŤ�Ţƃřŵźŝ�ƕƺưŬƯ�Źŵ�ŚƷƽ�ģǀƭƹŵ�ƹ�Ʃƹř�Ʋ���ƶŝ
ţźţǀŧŚţ�Ŝǀ�źÒÒ��Ò�ÑÏ��Ò�ÐÏ��Ò�ÏÔ��ƹÏÍ�ŶƇŹŵƽ�Ţƃřŵ���

 
Efficacy of insecticides chromafenozide (Matric® SC5%) against tomato fruit worm 
 
Rahimi, H.1 and A. Sheikhi Garjan2  
1.Khorassan Agricultural and Natural Resource Researches Center / Mashhad, hassanr2001@yahoo.com 2.Plant Protection 
Research Institute, Tehran, Iran  
 

Helicoverpa armigera is a highly polyphagous and cosmopolitan pest. More than 70 plant species host this pest. It is 
usually being controlled by chemicals. An experiment was conducted to evaluate efficiency of new insecticide 
(chromafenozide) compared to conventional insecticides, during 2011. The study was designed as RCB with four replications 
in Spraying at flying peak and repeated one week later. Four insecticides including chromafenozide (Matric® SC50), 
indoxacarb (Avant® SC150), spinosad (Tracer® SC 240), and thiodicarb  DF800 and water spray was included in 
experiment. The results showed that insecticide application at flying peak could significantly control the pest compared to 
sprayiny at one week later. The total influence of pesticides: thiodicarb, spinosad, chromafenozide and indoxacarb were 55, 
42.5, 32.5, 27.5 and 20 percentage control of the pest respectively. 

 
 
 
 
� � 

mailto:���
mailto:hassanr2001@yahoo.com


Ʋǀŝ�ƵźĮƴƧ�Ʋǀƫƹř��ƾƬƬưƫřƵźƄů��Ʊřźƿř�ƾſŚƴƃ�î�ì�ŹƺƿźƸƃ�ÎÐîé� �ÎÔÕ��

��

178 1st Iranian International Congress of Entomology, 29�31 August 2015 

 

ƶƴƧ�ƞƬŤŴƯ�ƽŚƷŻŵ�ƶƘƫŚƐƯ����ƹŵ�ƲţŹŚºţ�ƶºƴƧ�ŢºǀƘưū�ƩźŤƴƧ�Źŵ�ŢƿŚƯƺƿŚŝ�ŶƿŶū�ƂƧ��ƶºƐƤƳ��ƽřTetranychus urticae 

Koch ��ƽƺƋŹ�ƱŚſřźų�ƱŚŤſř�Źŵ�ƽżǀƫŚū�šǇƺƈŰƯ����
��

ƾưǀůŹ�ƲƀůÎ�ƾŝŚŝŹř�ŵƺƘƀƯ�ƹÏ���
Î��ƽƺƋŹ�ƱŚſřźų�ƾƘǀŞƏ�ƖŝŚƴƯ�ƹ�ƽŻŹƹŚƄƧ�šŚƤǀƤŰţ�żƧźƯ�hassanr2001@yahoo.com �Ï���ƾŤƀě�ơƹŶƴƇ��ŹƺƄƧ�ƾĪƃżě�ƵŚǀĭ�šŚƤǀƤŰţ�ƶƀſƺƯÎÑÒÑ�ŶƧ��

�ƾŤƀěÎÖÕÒÕÎÐÎÎÎ�ƱřźƸţ����
��

ƹŵ�ƶƴƧ�ƶƐƤƳ��ƽř�ƲţŹŚţ��Tetranychus urticae Koch��ƾƯ�ŹŚưƃ�ƶŝ�ƽƺƋŹ�ƱŚſřźų�ƱŚŤſř�Źŵ�Ƶżŝźų�ƮƸƯ�šŚƟō�Żř�ƾƨƿ�ŵƹŹ�����Ŷºǀƫƺţ�Źŵ�ƾƿǇŚºŝ�ƾƿŚƳřƺţ�ŢƟō�Ʋƿř
ƪƀƳ��ŵŶƘŤƯ�ƽŚƷ�ÎÏ��ƾƫřÏÒ�ƪƀƳ��ƮǀƬƣř�Śŝ�Ɩƿźſ�ƁŻŚſ�ƹ��ƵŵŚƠŤſř�Śŝ�ƾŗŚǀưǀƃ�ƵŻŹŚŞƯ�ŢƟō�Ʋƿř�šŹŚƀų�ƁźŤƀĭ�ƹ�ŢǀƘưū�ƂƿřżƟř�Żř�ƽźǀĭƺƬū�ƽřźŝ�ƹ�ŵŹřŵ�řŹ�ŶƿŶū�ƽŚƷ

ŹƹźƋ�ŶƿŶū�ƭƺưſ�ŻřŢſř�ƽ���ƾƗřŹŻ�ƩŚſ�Źŵ�ƾƄƿŚƯŻō�ŹƺƔƴƯ�Ʋƿř�ƶŝÎÐÖÍ�ƥƺƬŝ�ŭźƏ�ŜƫŚƣ�Źŵ������ŶƸºƄƯ�ƱŚŤºſźƸƃ�Ƶżºŝźų�ƕŹřżºƯ�Źŵ�ŹřźĪţ�ƶſ�Źŵ�ƾƟŵŚƈţ�ƪƯŚƧ�ƽŚƷ
�řƿƤŰţ�ƵŚĮŤƀǀŻŹƹŚƄĩ�šŚƤƽ�ơźƏ��Ŷƃ�ƭŚŬƳř.�ř�ŹŵƿſŹźŝ�Ʋƾ��ŶƿŶū�ƂƧ�ƶƴƧBiomite®�ĭ�ŌŚƄƴƯ�ŚŝǀƷŚƾ�ƽ�ŚƷ�ŢƔƬƛ�ŹŵÎ���Ò�Î��ƹÏ���ŧŚºţ�Śºŝ�ƶƀƿŚƤƯ�Źŵ�ŹřżƷ�Źŵ�źǀ

ŢƔƬƛ ŚƷƽ��Ƃƿźģ�ƩřŻō�ƮǀƳ��ÔÒ�Í��ŹřżƷ�Źŵ���ƶƴƧ�ƾţŹƹ�ƂƧ�ƦƯ��ƲǀŤƨƯŚŝō��ÔÒ�Í�ƶƴĩ��ŹřżƷ�Źŵ�ŢƿŚƯƹř�Ƃĩ��ŢƿĥŹŚěƹźě��Î��ŢŞƀƳ�ƶŝ�ƱƺŝŚƇ�ƹ�śō�ƹ�ŹřżƷ�ŹŵÎ��ƶŝ�ŶƇŹŵ
śō�ŹŚưǀţ�ƵřźưƷ�ƫŚū�ƲţŹŚţ�ƶƴƧ�ŢǀƘưū�ƶǀƬƗ�ƾƃŚěǀŢƟźĭ�Źřźƣ�ƾŝŚƿŻŹř�ŵŹƺƯ�ż��ŹŚưǀţ�źǀŧŐţ�ŶƇŹŵ�ŝ�ŶƷŚƃ�ƶŝ�ŢŞƀƳ�ŚƷƶƴĩ�šŚƠƬţ�ŽŚſř�ź��Żř�ƵŵŚƠŤſř�Śŝ�ŪƿŚŤƳ�ƹ�Ŷƃ�ƶŞſŚŰƯ�ŚƷ

�ŹřżƟř�ƭźƳSAS�ƲǀĮƳŚǀƯ�ƶƀƿŚƤƯ�ƹ�Ŷƿŵźĭ�ƪǀƬŰţ�ƽŹŚƯō�źƔƳ�Żř�Ŷƃ�ƭŚŬƳř�ƲĪƳřŵ�ƶƴƯřŵ�Ŷƴģ�ƱƺƯŻō�ŽŚſř�źŝ�ŚƷ��Ʈſ�Żř�žě�ƭŹŚƸģ�ŻƹŹ�Źŵ�ŵřŵ�ƱŚƄƳ�ŪƿŚŤƳ��ºƃŚěƾ��źºŤƸŝƿ�Ʋ
ŧŚţ�ŶƇŹŵǀ�ŢƿŚƯƹř�Ʈſ�řŹ�ź�šŚƠƬţ�ŚŝÖÐ�ÑÏ��ŶƇŹŵƋ�ŶƃŚŝ�ƶŤƃřŵř�Ʋưƿř�ƶĪƴƿ�ŢƿŚƯƺƿŚŝ�ƭƺưſ�Śŝ�Ʈſ�ƲÏ�ƴƘƯ�ƝǈŤųř�ƲǀŤƨƯŚŝō�ƹ�ŹřżƷ�Źŵƾ�Źřŵƽ�Ţſř�ƶŤƃřŶƳ���ƮŤƠƷ�ŻƹŹ�Źŵ

Ʈſ�Żř�žě�ƃŚěƾ�źŤƸŝƿĩźţ�Ʋǀţźţ�ƶŝ�šŚŞǀ�ŢƿŚƯƺǀŝ��ƲǀŤƨƯŚŝō�ŜÏ��ŢƿŚƯƹř�ƹ�ŹřżƷ�Źŵƿ�ŢƿŚƯƺǀŝ�Ʈſ�žĜſ�ƹ�ŹřżƷ�Źŵ�ĨÒ�Î��ŹřżƷ�Źŵ�šŚƠƬţ�ŶƇŹŵ�Śŝ�Ŝǀţ�źţ�ƶŝÐ�ÓÐ��Í�ÓÎ�
��ÔÕ�ÒÖ��ƹÏ�ÒÎ�Ţſř�Ƶŵƺŝ��Ʈſ�Żř�žě�ƮƷŵżƳŚě�ŻƹŹ�Źŵ�ƃŚěƾ�źŤƸŝƿĩźţ�Ʋǀţźţ�ƶŝ�šŚŞǀ�ŢƿŚƯƺǀŝ�ŜÏ�ŹřżƷ�Źŵ�ƲǀŤƨƯŚŝō����ŢƿŚƯƺǀŝ�ƹ�ŢƿŚƯƹř��Ò�Î��ŹřżƷ�Źŵ�šŚƠƬţ�ŚŝÎ�ÕÖ��
Ð�ÕÕ��Ö�ÕÎ��ƹÕ�ÓÕ��ŶƇŹŵŢſř�Ƶŵƺŝ���

 
Study effects of Biomite® doses in control of spider mite population (Tetranychus urticae Koch) 
in vegetables crops in Khorasan Razavi province  
 
Rahimi, H.1 and M. Arbabi2  
1.Khorassan Agricultural and Natural Resource Researches Center / Mashhad, hassanr2001@yahoo.com 2.Plant Protection 
Research Institute, Tehran, Iran 
 

The two spotted spider mite, Tetranychus urticae Koch, one of the most important melon pests in Khorassan Razavi. This 
pest has a high capacity to produce several generations (12 to 25 generations) and rapid adaptation to the new climate. To 
prevent the spread of pests, new pesticides are necessary for control. In order to evaluate the effectiveness of different doses 
of Biomite® against two spotted spider mite, an experiment was conducted during 2011 in Khorasan Razavi province. The 
study was design as RCB with three replications. Three doses of Biomite�1, 1.5 and 2 ml-1 was compared with Nim (0.75 ml-

1), Abamactin (0.75 ml-1), Omaite (1 ml-1), soup (10 ml-1) of water and check treatment (water spry). Effectiveness of 
treatments based on mite mortality was calculated and analyzed.�The overall effects of pesticides on the day after treatment, 
respectively, are ranked as follows:�1- Four days after spraying: Omaite (1 ml-1), Biomite (2 ml-1), and Abamactin (0.75 ml-1) 
were 42.9, 41.1 and 40.4 percentage respectively.�2- Seven days after spraying: Abamactin (0.75 ml-1), Biomite (2 ml-1), 
Omaite (1 ml-1) and Biomite (1.5 ml-1) were 63.3, 61.0, 59.8 and 51.2 percentage respectively.�3- Fifteen days after spraying: 
Biomite (2 ml-1), Abamactin (0.75 mL-1), Omaite (1 ml-1) and Biomite (1.5 ml-1) were 89.1, 88.3, 81.9 and 68.8 percentage 
respectively. 
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��ƱŚŰƿŹ�ƵŚǀĭ�žƳŚſř�ƾƴǀųŶţ�źŧřOcimum basilicum L. (Fam.: Labiateae)����ŪƳźºŝ�ƶºƄĜƃ�ƚƫŚŝ�šřźƄů�ƽƹŹ��
Sitophilus oryzae L. (Fam.: Curculionidae)ƾƷŚĮƄƿŚƯŻō�Ǝƿřźƃ�Źŵ����

 
ƫǀŵƺưŰƯ�ǈƽƱŚĭŵřżǀƫƹ�ũƹŹř���ƹ�ƽƺſƺƯ�ƶƿŶƸƯ��

ƵŚººººǀĭ�Ƶƹźººººĭ�ŻŹƹŚººººƄĩ�ƵŶĪººººƄƳřŵ��ƾƨººººƃżěƶººººǀƯƹŹř�ƵŚĮººººƄƳřŵ��ƽ��mahmoodi_leila_90@yahoo.com��mousavimahdieh@yahoo.com��
valizadegan@gmail.com��

��
ƵŻƹźƯř šŚƤǀƤŰţ ƾƘǀſƹ ƽƹŹ ŞǀƧźţšŚ ƾƷŚǀĭ ƶŝ ŹƺƔƴƯ ƾŝŚǀŤſŵ ƲƿżĮƿŚū�ƽŚƷ ƮƧ�źƐų źţźŧŒƯ�ƹ Żř ƵźƄů�ƂƧ�ƽŚƷ ƾƿŚǀưǀƃ ƽřźŝ ƩźŤƴƧ šŚƟō� ƭŚŬƳř ƵŶƃ Ţſř.��Źŵ

řƿƤŰţ�ƲǀſŹźŝ�ŹƺƔƴƯ�ƶŝ��Ƣƾ�Ưǀţ�ƱřżŐŧǀĭ�žƳŚſř�źǀƷŚƾ�ƩźŤƴĩ�Źŵ�ŪƳźŝ�ƶƄĜƃ��Sitophilus oryzae L. (Fam.: Curculionidae)��źŧř��ųŶºţǀƴƾ��ĭ�žƳŚºſř�ºǀŚ�Ƶ
ŹƿƱŚŰ�Ocimum basilicum L. (Fam.: Labiateae)��ƹŹƽ�ƪƯŚĩ�šřźƄů��ŹƺĩŸƯ�ŢƟōŢƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ��žƳŚſř�ŹŸŝ�ĭǀƵŚ�ŹƺĩŸƯ����ƵŚĮŤºſŵ�Żř�ƵŵŚƠŤºſř�Śŝ

źŬƳƺƬĩ�(clevenger)�ƐƤţ�ƁƹŹ�ƶŝǀŶƃ�ũřźŴŤſř�śō�Śŝ�ź��řƿƲ�ƤŰţǀƢ�Źŵ�ŜƫŚƣ�ŭźƏ�ľǈƯŚĩ�ƟŵŚƈţƾ�Śŝ�Ó�ţǀŹŚư��Ò�ŢƔƬƛ�ƞƬŤŴƯ�Żř�žƳŚſř�ƶŝ�ƵřźưƷ�ŶƷŚƃ���ŚƯŵ�Źŵƽ�
ÏtÏÔ�ƀƬſ�ƶūŹŵǀŞƀƳ�ŢŝƺƏŹ��Žƺƾ�ÒtÓÒ�ŹƺƳ�ƵŹƹŵ�Śŝ�ŶƇŹŵƽ�ÎÓ�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹÕ�ŹŚţ�ŢƗŚſƿĪƾ�ƭŚŬƳř�ŢƟźĭ��ŢƔƬƛ�ŚƷƽ�ƶŝ���ƪƯŚºƃ�ƶŤƟŹ�ŹŚĩÑÐ�ë��ÔÒ�ÎÍ��
ÍÕ�ÎÒ��ÎÕ�ÎÔ��ƹÒÎ�ÏÎ�Ưǀƫ�ƹźĪǀƫ�źŝ�źŤǀ�řƺƷ�źŤŵƺŝ� ţ�źƷǀřŹřŵ�ŹŚưƽ�Ð��ƪƯŚƃ�ŹřźĪţ�źƷ�ƹ�ŹřźĪţÏÍ�ŵƺŝ�ƚƫŚŝ�ƵźƄů��ŚŤƳƿŪ�ĩŚůƾ�Ţſř�Ʊō�Żř�ƶĩ�žƳŚſř�O. basilicum 

L.�ĭŶƴƄĩƾ�ƴƘƯƾ�Źřŵƽ�řŹ�Źŵ�ÏÑ�ŢƗŚſ�ƹŹƽ�šřźƄů�ƚƫŚŝ�ƱŚƄƳ�Ưƾ�řżƟř�Śŝ�ƹ�ŶƷŵƿřżƟř�ƮƷ�šŚƠƬţ�ŶƇŹŵ�ŢƔƬƛ�ƂƿƯ�Ƃƾ�ƿŶŝŚ��ŶƤƯř�ŹLC50�ĭ�žƳŚſřǀ�ƵŚŹƿ�ƱŚºŰ�ƹŹƽ� �
S. oryzae L.�ƩŵŚƘƯ�ÖÒ�ÎÍ�ƯǀƫƹźĪǀƫ�źŝ�źŤǀ�řƺƷ�źŤŵźĭ�ŵŹƹōźŝƿŶ.�ƇŚų�ƶŝ�ƶūƺţ�ŚŝǀƵźƄů�Ţ�Ƅĩƾ�ĭ�žƳŚſřǀŹ�ƵŚƿƹŹ�ƱŚŰƽ�ř�ŵźŝŹŚĩ��ŪƳźŝ�ƶƄĜƃƿ��ƱřƺºƴƗ�ƶŝ�žƳŚſř�Ʋ

ƿƵźƄů�Ĩ�Ʈĩ�Ƃĩ��ƹ�źƐųƿě�ƱřƺƴƗ�ƶŝ�ŚǀƂ�řźŝ�ƵŵŚƯƽ�ƵźƄů�ŢųŚſ�Ƃĩ�ŚƷƽ�ŶūƿƯ�šŚƟō�ƩźŤƴĩ�ŢƸū�Ŷƾ�Ƈƺţ�ŶƳřƺţǀŵƺƃ�ƶ���
 

Fumigant effect of Basil essential oil Ocimum basilicum L. (Fam.: Labiateae) on the adults of 
Sitophilus oryzae L. (Fam.: Curculionidae) in laboratory conditions 
 
Mahmoodi, L.1, O. Valizadegan2 and M. Mousavi1 
Department of Plant Protection, Faculty of Agriculture, Urmia University, Urmia, Iran, mahmoodi_leila_90@yahoo.com, 
mousavimahdieh@yahoo.com, valizadegan@gmail.com 
 

Today, much research have been done on plant derived compounds for opportunity for safe and effective replacement 
against chemical pesticides in control of pests. This study was investigated effect of Ocimum basilicum L. (Fam.: Labiateae) 
essential oil in control of Sitophilus oryzae L. (Fam.: Curculionidae) adults. The essential oil seed of the mentioned plant was 
subjected to hydro distillation using a modified Clevenger- type apparatus. This research was performed with random 
completely block design with 6 treatments (5 different concentrations of essential oils plus witnessed) at 27± 2°C, 65± 5 R. 
H. and photoperiod of 16:8h (light: dark). Different concentrations of essential oil were including 6.43, 10.75, 15.08, 17.18, 
21.51 µL/L air. Each concentration included 3 replicates and each replicate consisted of 20 adult. Results showed that the 
essential oil of O. basilicum L. significantly mortality on pest adults 24 hours after treatment and with increase concentration 
increased mortality percent. LC50 value of basil plant essential oil on S. oryzae adults was 10.95 µL/L air. According to�the 
insecticidal�properties of�this�essential oil�on�S. oryzae, it can be used as a low-risk pesticide or used as a model for the 
synthesis of chemical pesticides. 
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źƿŻ�źŧř�ƹ�Ţǀưſ�ƵŶƴƄĩ��ƵźºƄů�ŹŚƸģ�ƾĭ����ƶºŞƴū�ƽƹŹ�źºŝ�Ƃºĩ�����Ŝºƃ�ƾĪƿĥƺºƫƺǀŝ�ƹ�ƾĪƿĥƺºƫƺƿżǀƟ�ƽŚºƷ����ƽŶºƴƷ�Ƶźºě� �
 Plodia interpunctella Hub. (Pyralididae: Lepidoptera) 

��
ŜůŚƇ�ƶưŬƳ�ƵŵřŻ��ŞĩǀƗ�źǀƷŻƹŶƾ�ƹ�ƱƹŹ�ƱŚƐƬſ��

ƵŚǀĭ�Ƶƹźĭ�ƵŚĮƄƳřŵ�ƾĪƃżě�ƪŝřŻ��Eyidozehi@gmail.com 

��
ŶƴƷ�Ƶźě�Ŝƃ�ƽ�Plodia interpunctella (Lep. Pyralidae)��Żř�ŹŚŞƳř�ƮƸƯ�šŚƟōƽ�ř�Źŵƿƀŝ�ƹ�ƱřźǀŹŚƽ�Ư�ƱŚƸū�ƢƏŚƴƯ�Żřƾ�ŶƃŚŝ��ƵźƄů�Żř�ƵŵŚƠŤſř�Ƃĩ�ŚƷƽ��Śŝ

ƠŤƯ�źŧř�ƵƺŰƳŚŞſŚƴƯ�ƩźŤƴĩ�Ţſř�ƲĪưƯ�šƹƾ�ř�źŝřźŝ�ŹŵƿƵźƄů�ƶŝ�ŢƯƹŚƤƯ�ƶƘſƺţ�ƹ�Ŷƴĩ�ƮƷřźƟ�ŢƟō�Ʋ�Ƃĩ�ŶƷŵ�ƂƷŚĩ�řŹ�ŚƷ��ř�ŹŵƿŚƯŻō�Ʋƿưſ�šřźŧř��ƂǀŻ�ƹ�Ţƿź�ĭŶƴƄĩƾ�
Ɣƴţ�ƹŵǀƮ�šřźƄů�ŶƃŹ�ƵŶƴƴĩ ��ěǀźƽ�ƀĩƹźěƾ�ƲƟ� źţƿƱƹŹƺƯƺƬƠ��ƹ�ƵźƄů�ƹŵ�Ż�ƂĩƿŤƀƾ��ƀĩƺŤƯƾ�ŻƺƴƟǀƿŤĪƯŚƯř��ŶǀƲ��šřƹżºƴŝ��ƹŹƽ���ŵřŶºƘţƽ��ƶºŞƴū�Żř��ŚºƷƽ�ŝǀ�ĥƺºƫƺƿĪƾ��ƹ

ƟǀżƿĥƺƫƺƿĪƾ�ŚƷƹŹǇƽ�Ěƃ�ŹŚƸģ�Ʋſ�ŶƴƷ�Ƶźěƽ�ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ��ŵŚƤƯƿ�źLC50�ŤĪƯŚƯřǀƲ�ƹ�šřƹżƴŝ�ěǀźƽ�ƀĩƹźěƾ��ƲƟ�ƹŹƽ�ŚƷƹŹǇƽ�ř�ƭŹŚƸģ�Ʋſƿţźţ�ƶŝ�ŢƟō�Ʋǀ�Ŝ
ÏÒ�Î��ƹÓÒ�ÎÏÐ�ƯǀƵźŧƺƯ�ƵŵŚƯ�ƭźĭ�ƹźĪ��ƯǀƬƾ�ƫǀưſ�ƶĩ��ŵƺŝ�źŤǀ�Ţ�ŤĪƯŚƯřǀƲ��šřƹżƴŝ�ŝǀě�Żř�źŤƄǀźƽ�ƀĩƹźěƾ�ŵƺŝ�ƲƟ��ƀĩƺŤƯƾ�ŻƺƴƟǀƿ�ƪƣřŶů�Ŷ�ưſǀźţ�ƹ�Ţƿ���źºŧř�ƱƹŹƺºƯƺƬƠ
ưſǀƐſƺŤƯ�Ţƾ�Ţƃřŵ��ŚŤƳ�ƶŝ�ƶūƺţ�Śŝƿŝ�Ū�ƶŚƷƹŹǇ��ƵŶƯō�Ţſŵƽ��ƶŤƟźĭ�Źřźƣ�ƉźƘƯ�Źŵ�ŢƌƬƛ�Śŝ�ŚƷƽ�LC25�ŤĪƯŚƯřǀƲ�ě��šřƹżƴŝǀźƽ�ƀĩƹźěƾ���ƲƟ��ºƀĩƺŤƯƾ�ŻƺƴƟ�ºǀƿ�ƹ�Ŷ
źţƿ�ƱƹŹƺƯƺƬƠ�ŚƤƯ�Źŵƿ�Śŝ�ƶƀƹŹǇ�ŚƷƽ�ƹŹǇ�ƵŹƹŵ�ŶƷŚƃƽƠƃ��ǀĭźƾƠƃ��ǀƳǇƺƏ�ƆƣŚƳ�Ƶźƾ�źƠţ�ƹ�ƚƫŚŝ�šřźƄů�ŹƺƸƓ�ƹ�źţƿƮŴţ�Ų�ŶƳŵřŵ�ƂƷŚĩ�ŚƷ��ƴĤưƷǀƵźƄů�Ʋ�Ƃĩ��ŚºƷƽ�

ŚƯŻō�ŵŹƺƯƿřŸƛ�ŵřƺƯ�ƝźƈƯ�ƂƷŚĩ�ŦƗŚŝ�ƂƾƿƹŹǇ�ŶƃŹ�űźƳ��ƽŶŞţ�ƱŚƯŶƳřŹ��ƿřŸƛ�ŵřƺƯ�ƝźƈƯ�ƪƾƿ�ƮƌƷ�ŢƟŚŝ�ƶŝ�ƵŶƃ�ŚƷƽ���ŶƳŶºƃ�ƱŶºŝ���ŢºƔƬƛ��ŚºƷƽ�Ż�ºƿź��ĭŶƴºƄĩƾ�
ŤĪƯŚƯřǀě��Ʋǀźƽ�ƀĩƹźěƾ�ŚƤƯ�Źŵ�ƲƟƿ�ŶƷŚƃ�Śŝ�ƶƀ�ƹŹǇ�ŶƃŹ�űźƳƽ�ţźţ�ƶŝ�řŹǀ�ŜÓ�ÑÎ��ƹÑ�ÐÕ�ŶƳŵřŵ�ƂƷŚĩ�ŶƇŹŵ��ƴĤưƷǀ�Ʋ�ŵŚƤƯƿź�LC25�ŤĪƯŚƯřǀě�ƹ�Ʋǀźƽ�ƀĩƹźěƾ���ƲºƟ

ƯǀĮƳŚǀźƠţ�ƲƿŚƤƯ�Źŵ�řŹ�ƮŴţ�Ųƿţźţ�ƶŝ�ŶƷŚƃ�Śŝ�ƶƀǀ�ŜÍÑ�ÑÒ��ƹÕ�ÏÏ�ŶƳŵřŵ�ƂƷŚĩ�ŶƇ�Źŵ��ƵźƄů�ƭŚưţ�Ɲǈųźŝ�Ƃĩ�ŚƷƽ�ŚƯŻō�ŵŹƺƯƿƴƘƯ�ŹƺƏ�ƶŝ�ƶĩ�Ƃƾ�Źřŵƽ�ƬŝŚƣ�źŝǀ�Ţ
ŧŚţ�ƮƌƷǀźƤţ�źƿŞƾ�ŤĪƯŚƯř�ŶƴŤƃřŵǀƲ�řżƟř�řŹ�Ʊō�źŧř�šřƹżƴŝƿŵřŵ�Ƃ���ěǀƂ�ŝǀƴƾ�ř�ŚƯƿř�ƶĩ�Ţſř�ƲƿƵźƄů�Ʋ�Ƃĩ�ƹ�ƶŝ�ŚƷƿŤĪƯŚƯř�ƵĦǀƲ�ƴƘƯ�šřźŧř�šřƹżƴŝƾ�Źřŵƽ��ƹŹ�řŹƽ�ƘưūǀŢ� �

P. interpunctella�řƿŶƴĩ�ŵŚŬ��řźŝŚƴŝƿƵźƄů�Ʋ�Ƃĩ�ŚƷƽ�ŻƿŤƀƾ�ŚƯŻōƿƂ�Ɣƴţ�ƹ�ƵŶƃǀƮ�ƵŶƴƴĩ�ŚƷƽ�ŶƯ�Źŵ�ŶƃŹƿźƿƠƬţ�ŢǀƤƾ��ŹƺƏ�ƶŝ�šŚƟōƿřźŝ�ƶģŹŚĜĪƽ��ŵŹƺƯ�ƩƺƈŰƯ�źƷ
Ư�ƵŵŚƠŤſřƾ�ŶƴƃŚŝ���

 
Toxicity and Sub lethal effect of four insecticides on physiological and biological aspects of 
Indian meal moth Plodia interpunctella (Hübner) (Lep.: Pyralidae) 
 
Sahebzadeh, N., K. Eydozehi and S. Ravan 

Department of Plant Protection, faculty of Agriculture, University of Zabol, Eyidozehi@gmail.com 
 

The Indian meal moth, Plodia interpunctella (Hübner) (Lep. Pyralidae), is one of the serious pests of stored in Iran and 
many parts of the world. Using insecticides with different modes of action may result in appropriate control of the pest and 
delay insecticide resistance development. In this study, The toxicity and sub lethal effects of two insect growth regulators 
(pyriproxyfen, Triflumuron) and two bio insecticides (methoxyfenozide, emamectin benzoate) on some biological and 
physiological, 4th larval stage of Indian meal moth, Plodia interpunctella. Of emamectin benzoate and pyriproxyfen were 
1.25 and 123.65 ìg a.i./ml, respectively, emamectin benzoate was the most toxic insecticides followed by pyriproxyfen while 
methoxyfenozide was the least toxic one. Triflumuron had a moderate effect. According to the findings, the larvae that were 
exposed to the LC25 of emamectin benzoate, pyriproxyfen, methoxyfenozide and Triflumuron exhibited increased the larval, 
pupal duration and malformed pupae and decreased the percentage of pupation, adult emergence and egg hatchability 
compared to the control. Also, the tested insecticides at LC50 concentration reduced food consumption, larval growth rate, 
efficiency of converting ingested and digested food into body tissue. Emamectin benzoate and emamectin reduced larval 
growth rate by 41.6% and 38.4%, respectively compared to control. The LC25 values of emamectin benzoate and emamectin 
reduced egg hatching by 45.04% and 22.8%, respectively. All the tested insecticides did not significantly effect on 
approximate digestibility except emamectin benzoate as its effect increased. It is predicted that these insecticides, especially 
emamectin benzoate, may induce significant effects on population of P. interpunctella. The tested Bo insecticides and IGRs 
could be used into integrated pest management programs of any crop. 
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�ƁƹŹ�ƶŝ�Ʊō�ƾƃƺƯŚų�ƹ�ƭŶƴĭ�Ʋſ�Źŵ�ŻŚŘţƹźě�ƲǀŘŤƀǀſ�ƾƫƺĪƫƺƯ�ƾƿŚſŚƴƃRNAi���
 

Ưř�ƮƔƗřǀźƽ�ƬƗ�ƹǀƳřŶƴŝ�ŚƋźƾ��
��ƾĪƃżĜƷŚǀĭ�Ƶƹźĭ��ƱřźƸţ�ƵŚĮƄƳřŵ�ƾƘǀŞƏ�ƖŝŚƴƯ�ƹ�ƽŻŹƹŚƄĩ�žƿŵźě��ũźĩazamamiri6@gmail.com��

��
ƭŶƴĭ�Ʋſ��Eurygaster integriceps��ř�Źŵ�šǈƛ�ħŚƳźƐų�ŢƟōƿŚƷŹƺƄĩ�ƹ�Ʊřźƽ�ŚƀưƷƿŶƃ�šŹŚƀų�ƶĩ�Ţſř�ƶƿưĩ�Ŷƾ�ĩ�ƹǀƠƾ�řƿ�ºƯ�ŵŚŬƾ��Ŷºƴĩ��ſǀ�ŘŤºƀǀ�Ʋ
ƂƤƳ�ŚƷŻŚŘţƹźě�ŚƷƽ�ůǀţŚƾ�ř�ŲſŚě��ƮƌƷ�Źŵƿƴưƾ�Ɣƴţ�ƹǀŻŚŝ�ƵźƄů�ƺưƳ�Ʈƽ�Ưƾ�Ŷƴƴĩ��řƿřźŝ�ƶƘƫŚƐƯ�Ʋƽ�ƫƹřǀŚſŚƴƃ��ŹŚŝ�Ʋƾƿ��ºƀĜţŚĩǀƲ�Ʃř�ſǀ�ŘŤºƀǀ�ƲE. integriceps��řŹ

ƇƺţǀƯ�ƞƾ��ƶĩ�Ŷƴĩřźŝ�ƝŶƷ�Ʊĥ�ƱřƺƴƗ�ƶŝ�Ţſř�ƲĪưƯƽ�ŶƯƿźƿƠƬţ�ŢǀƤƾ�ŵƹŹ�ŹŚĩ�ƶŝ�ŢƟō��ƫřƺţƾ�ſ�ƱĥǀŘŤƀǀ�ƩƺƏ�ƶŝ�ƲÒÍÍ��ŚºſŚƴƃ�ŻŚŝ�ŢƠūƾƿ��ƹCys�ƯŚƳ�ºǀ�Ŷºƃ�ƵŶ��
ƴĤưƷǀƃƺƯŚų�ƱŚĪƯř�Ʋƾ�ƘƋƺƯ�ŵźŝŹŚĩ�Śŝ�ƭŶƴĭ�Ʋſ�Źŵ�Ʊĥƾ��RNA�ƶŤƃŹƹŵ�řƽ�(dsRNA)�Ŷƃ�ƶƘƫŚƐƯ��řźŝƽ�ƃƺƯŚųƾ��ƱĥCys��ŹŵE. integriceps���Żř�ƵŵŚƠŤºſř�Śŝ

ĩǀ�ŢMEGAscript® RNAi kit (Ambion, Life Technologies)��dsRNA�Ŷƃ�ƶŤųŚſ��ƿƘƋƺƯ�ŵźŝŹŚĩ�Żř�žě�ŻƹŹ�ƶſ�ƹ�ƹŵ��Ĩƾ���źŧřCys-dsRNA��źŝ
ƃƺƯŚųƾ�ƀĜţŚĩ�Ʊĥǀſ�Ʃř�ƲǀŘŤƀǀƵŹƺě�Ʋ�ŚƷƽ�ſƺŝ��Ūƴě�Ʋſǀ�ƶƬqRT-PCR�ŻŹřƿŝŚƾ�Ŷƃ��ŚŤƳƿ�ŵřŵ�ƱŚƄƳ�ŪdsRNA�ƘƋƺƯ�ƪĪƃ�ƶŝ�ƵŶƃ�ƵŵŚƠŤſřƾƯ��ƾ�ţƺĩ�Źŵ�ŶƳřƺţǀ�ƩƺĪ

�ƹ�Ƶŵźĩ�ŷƺƠƳ�ƵźƄůRNAi�Ŷƴĩ�ŌŚƤƫř�řŹ��ţ�Żř�žě�ŻƹŹ�ƹŵǀ��ŹŚưmRNA��ƱĥCys�Ư�ƵŶƘƯ�ŹŵǀƳŚƾ�í�íè��ƂƷŚĩ�ŶƇŹŵƿŢƟŚ��ŝ�ŮƐſ��ƭƺſ�ŻƹŹǀ�ƱŚCys�Ư�ƵŶƘƯ�Źŵ�ºǀƳŚƾ�
řżƟřƿ�ƂƿŶƃ�źŝřźŝ�ŶƷŚƃ�ŮƐſ�Śŝ�ƹ�ƶŤƟŚ��ŢƔƬƛ�źŧř�ŚƷƽ��ƞƬŤŴƯCys-dsRNA��ng/µl�æååå��ƹêåå��æåå��źƟ�źŝōƿŚƷŶƴƽ�ŶƃŹƽ�ƔƳǀĭŹƺě�ƵŹƹŵ�ƩƺƏ��ƱŻƹ�źƾ�ŹƺƸƓ��

Ư�ƹ�īźƯ��ƪƯŚĩ�ƵźƄůǀƬĪƃŶŝ�ƹ�źƾ�ſŹźŝƾ�Ŷƃ��ţ�Żř�žě�ŻƹŹ�ƶſǀƵŹƺě��ŹŚư�ŚƷƽ�ţǀ�Śŝ�ƵŶƃ�ŹŚưCys-dsRNA�ĩŶƳřƾ�řżƟřƿŝ�ƱŻƹ�ƂǀźŤƄƽ�ŶƴŤƃřŵ�ŶƷŚƃ�ƶŝ�ŢŞƀƳ���ƩƺƏ
ĭŹƺě�Ūƴě�Ʋſ�ƵŹƹŵƾ�ţ�Żř�žěǀ�Śŝ�ŹŚưdsRNA�ng/µl�æåå�ƴƘƯ�ŹƺƏ�ƶŝƾ�Źřŵƽ��ƂƷŚĩƿŢƟŚ��ƴĤưƷǀƯŚưţ�Źŵ�Ʋƾ�ţǀŚƷŹŚưƽ�Cys-dsRNA�����Źŵ�ƪºƯŚĩ�ƵźºƄů�ŹƺºƸƓ

ŚƤƯƿě�ƂƷŚĩ�ŶƷŚƃ�Śŝ�ƶƀǀ�ƎƤƟ�ŚƯř��ŵźĩ�řŶdsRNA�ng/µl�æåå�ƴƘƯ�ƂƷŚĩ�ŜŞſƾ�Ŷƃ�ƪƯŚĩ�ƵźƄů�ŹƺƸƓ�Źřŵ��Ư�ƹ�īźƯǀƵŹƺě�ź�ŚƷƽ�ţǀ����Śºŝ�ƵŶºƃ�ŹŚºưCys-dsRNA�
�ng/µl�êåå��ƹæåå��ƴƘƯ�ŹƺƏ�ƶŝƾ�Źřŵƽ�ŝǀŵƺŝ�ŶƷŚƃ�Żř�źŤƄ���ƵƹǈƗ�ƶŝŻřŶƳř�Ţſƺěƽ�ţ�Źŵ�ƆƣŚƳǀŚƷŹŚưƽ�Cys-dsRNA�ŵƿŶƃ�ƵŶ��ǇŚŝ�ŶƇŹŵƽ�ƬĪƃŶŝƾ��î�éæ����Źŵ

ţ�šřźƄůǀ�Śŝ�ƵŶƃ�ŹŚưdsRNA�ng/µl�êåå�Ŷƃ�ƵŶƷŚƄƯ��řƿƫƹř�ƶƘƫŚƐƯ�ƲǀƃŹřżĭ�Ʋƾ�ŝ�ƶĩ�ŢſřǀƯ�ƱŚƾ�ƇŚƈŤųř�ŹŚƸƯ�Ŷƴĩƾ��ſǀŘŤƀǀ�Śŝ�ŻŚŘţƹźě�ƲRNAi�ƃƺƯŚų�ŜŞſƾ�
Ư�ƹ�īźƯ��ǇŚŝ�ŶƇŹŵ�Śŝ�ƱĥǀƬĪƃŶŝ�ƹ�ƵźƄů�źƾ�Əƾ�ŶƃŹ�ƵŹƹŵƽ�Ư�ƭŶƴĭ�Ʋſƾ�ŵƺƃ���

 
Molecular identification and RNAi mediated silencing of cysteine protease in the Sunn pest 
 
Amiri, A. and A. R. Bandani 
Plant Protection Department, College of Agriculture and Natural Resources, University of Tehran, Karaj, Iran,�
azamamiri6@gmail.com 
 

Sunn pest, Eurygaster integriceps is a serious pest of cereals in Iran and neighbouring countries causing severe 
quantitative and qualitative damage. Cysteine proteases play critical roles in digestion, immune response and regulation of 
insect development. This study describes for the first time, identification of E. integriceps cathepsin L cysteine which might 
serve as a target gene for integrated pest management. A 500 base pair cysteine gene sequence was characterized and named 
Cys. Also, possibility of Sunn pest gene silencing was studied by topically application of cysteine double-stranded RNA 
(dsRNA). For silencing Cys in E. integriceps, dsRNA was synthesized by the MEGAscript® RNAi kit (Ambion, Life 
Technologies) .One, two and three days after topical application of dsRNA, the effect of Cys-dsRNA on knockdown of 
cathepsin L cysteine gene on fifth instar larvae was evaluated by qRT-PCR. The results indicated that topically applied 
dsRNA can penetrate the cuticle of the insect and induce RNAi. The Cys gene mRNA in the midgut was reduced 83.8% two 
days post-treatment. At third day, expression level of midgut Cys was increased and equaled to the control level. The effects 
of different concentration of Cys-dsRNA (100, 500 and 1000 ng/µl) on the developmental process such as weight, larval 
duration, adult emergence, mortality and abnormality were evaluated. The treated larvae with Cys-dsRNA tended to gain 
slightly higher weight than control, three days post-treatment. The duration of the fifth-instar stage was reduced significantly 
following 100 ng/µl dsRNA treatment. Also, all Cys-dsRNA treatments reduced adult emergence compared to control, 
however only 100 ng/µl dsRNA caused significantly lower adult emergence. The mortality of larvae treated with Cys-dsRNA 
(100 and 500 ng/µl) was significantly higher than control. In addition, malformed ecdysis was observed in the Cys-dsRNA 
treatments. High percent of abnormality (41.9%) was observed in 500 ng dsRNA treated insects. This study is the first report 
of the specific inhibition by RNAi of cysteine protease causes high gene knockdown, insect mortality, and abnormality 
during Sunn pest development. 
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ƵźƄů�źŧř�ħŚų�ƾƄĩ��ƚƫŚŝ�šřźƄů�ƽƹŹ�ƾƳřźƿř�ƶƯƺţŚƿŵ�ƽŚƷ Sitophilus oryzae (Col.: Curculionidae)���
��

ƾŗŚǀƋ�ƶƯƺƈƘƯæƝƹźƘƯ�ƝŹŚƗ��ç�ŹƺěŚƐƗ�ƮƿźƯ�ƹè���
æ��ĭ�ƵƹźĭƵŚǀ��ƾĪƃżě�ŻŹƹŚƄĩ�ƵŶĪƄƳřŵ�ƽ�Ƹƃ�ƵŚĮƄƳřŵŶǀ�ř��ŻřƺƷř��ŻřƺƷř�Ʊřźưģ��Ʊřźƿm.ziaee@scu.ac.ir�ç���šŚƤǀƤŰţ�ƶƀſƺƯƵŚǀĭ���Ʊřźƿř��ƱřźƸţ��ŹƺƄĩ�ƾĪƃżěè��

ƂƷƹĦě�ƱŚƯŻŚſ��ƽŻŹƹŚƄƧ�ƵŶƨƄƷƹĦě�Ʊřźƿř�ƾŤƘƴƇ�ƹ�ƾưƬƗ�ƽŚƷ��ƱřźƸţ��Ʊřźƿř 

��
ŻƿŢƀ�Ŭƴſƾ�ŚƯŻōƿƷŚĮƄƾ�ſŹźŝ�ŹƺƔƴƯ�ƶŝƾ�źŧř�ƵźƄů�Ƅĩƾ�ħŚų�ŚƷƽ�ŵƿƶƯƺţŚ�řƿƳřźƾ�ƹŹƽ�ƚƫŚŝ�šřźƄů�Sitophilus oryzae (L.)�Ŷƃ�ƭŚŬƳř.��ħŚų�ƶŤƄƸƳ�ƶſ

ƱŶƘƯ�Żř�ƶƯƺţŚƿŵ�ƽŚƷ��ƶƛřźƯ��ƱŚƤưƯ�ƱŚſřźų�ƹ�ƾŝƺƴū�Ɩưū�ƽŹƹō�ŶƳŶƃ�ƹ�ƱƺǀſǇƺƯźƟ�ŚſƿƱŚq�żǀƳ�Żř�Ţĩźƃ�Śǀưǀĩ�żŞſ�Źƹō��ƶºǀƸţ��Ŷºƃ�����ƭŶºƴĭ�ƶºƳřŵ���Ʊřźºưģ�ƮºƣŹ����Śºŝ
ŢƔƬƛ�ŚƷƽ�ħŚų�ƞƬŤŴƯ�ŚƷƽ�ŵƿ�ƶƯƺţŚ�ţǀŶƃ�ŹŚư��ƚƫŚŝ�šřźƄůS. oryzae �ƃ�ŹŵǀƶƄ�ŻŚſŚƷŹ�ŚƷƽ�ŚƯŻō�ƹ�ŶƳŶƃƿƂ��ŚƷŶƃ�ŹřźĪţ�ŹŚŝ�Ƃƃ��ƂƿŚƯŻō��ŚºƷ�Źŵ��ƽŚºƯŵ�æ�t�çì�
ūŹŵ�ƾŞƀƳ�ŢŝƺƏŹ��ŽƺǀƀƬſ�ƶê�t�êê�ŶƇŹŵ�ƹ�ƾĪƿŹŚţ�ƭŚŬƳř�Ŷƃ��īźƯ�ƹ��źǀƯ�ƚƫŚŝ�šřźƄůì�ŻƹŹ�žě�Żř�ŹŚưǀţ�ƁŹŚưƃ�ŵŚƤƯ�ƹ�Ŷƃƿźƽ��ŦƗŚŝ�ƶĩêå��Źŵ�šŚƠƬţ�ŶƇŹŵ

Ư�ƚƫŚŝ�šřźƄůƾ��ŶƳƺƃ(LC50)�žě�Żřì�Ŷƃ�ƶŞſŚŰƯ�ŻƹŹ��ŵŚƤƯƿ�źLC50�ưƏř�ŵƹŶů�ƹǀ�ƱŚƴîê��Ʊō�řźŝ�ŚƷƽ�ŵ�ħŚųƿ�ƶƛřźƯ�ƶƯƺţŚ�ƱŚſřźų��ƱŚƤưƯ�ƹ��ŚºſƿƱŚq��ţźţ�ƶºŝ�ºǀŜ�
í�ççæ��è�çåç�ó�è�çéæ���æîæ��í�æìç�ó�ë�çåí���è�æêê��è�æéæ�ó�ç�æëí���ƹæ�çæç��æ�æîç�ó�ì�çèæ��ƯǀƬƾ�ĭ�źŝ�ƭźĭǀŵƺŝ�ƭŶƴĭ�ƭźĭƺƬ��ŚŤƳ�ƶŝ�ƶūƺţ�Śŝƿ�ƶŤƄƸƳ�Ū
ŵƿźţźŧƺƯ�ƱŚſřźų�ƶƯƺţŚƿƲ�ŵ�ħŚųƿƬƗ�ƶƯƺţŚǀ�ƚƫŚŝ�šřźƄů�ƶS. oryzae�ŵƺŝ��ŚƯŻō��ƶģźĭřƿŝ�šŚƄǀźŤƄƽ�Ƴ�ŵŹƺƯǀ�Śţ�Ţſř�ŻŚħŚų�ŚƷƽ�ŵƿƶƯƺţŚ�ŞƏǀƘƾ�źƟ�Źƹōƽ���ƵŶºƃƹ����ƶºŝ

ŹŚŬţ�šŹƺƇƽ�ƪŝŚƣ�ƵźƸŝ�Źřŵźŝƽ�ŵŵźĭ� 
 
Insecticidal efficacy of Iranian diatomaceous earths against adults of Sitophilus oryzae (Col.: 
Curculionidae) 
 
Ziaee, M.1, A. Marouf2�and M. Atapour3  
1.Department of Plant Protection, Faculty of Agriculture, Shahid Chamran University, Ahvaz-Iran, m.ziaee@scu.ac.ir 
2.Iranian Research Institute of Plant Protection, Tehran, Iran, 3.Institute of Agriculture, Iranian Research Organization for 
Science and Technology (IROST), Tehran, Iran. 
 

Laboratory bioassays were carried out in the laboratory to assess the insecticidal effect of Iranian diatomaceous earths 
(DEs) against adults of Sitophilus oryzae (L.). Iranian DE deposits were collected from Maragheh, Mamaghan, and Khorasan 
Jonoobi mines and Sayan® formulation was obtained from Kimia Sabz Avar Company. Wheat grains (Variety Chamran) 
were treated with different concentrations of DE deposits. Adults of S. oryzae were introduced to each vial and experiments 
were replicated six times. Experiments were conducted at 27±1°C and 55±5% R.H. in continuous darkness. Adults� mortality 
was counted after 7 days of exposure and the values caused 50% mortality in adults (LC50) was calculated after 7 days. LC50 
values and their 95% confidence limits were 221.8 (202.3-241.3), 191.0 (172.8-208.6), 155.3 (141.3-168.2), and 212.1 
(192.1-231.7) mg/kg wheat for Maragheh, Mamaghan, Khorasan and Sayan®, respectively. According to the results Khorasan 
DE deposit was the most effective DE against S. oryzae. However, more experiments are required to process natural DEs and 
make them commercially exploitable.   
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ƵźƄů�ƹŵ�źŧř�ƾſŹźŝ�ŚƠƫō�ƮƿżƳō�ŢǀƫŚƘƟ�ƽƹŹ�ƲƿźŤƯŚŤƫŵ�ƹ�ƱƺƴƿŻŚƿŵ�Ƃĩ��ƭŶƴĭ�Ʋſ�ƪƯŚĩ�šřźƄů�ƽŶƘƯ�ŻǈǀƯō��
��

ƾƿřŻźǀƯ�ƾƠƐƈƯ��ƹ�ŶưŰƯƾţŵŚƘſ��
ĭ�ƵƹźĭǀĪƃżĜƷŚƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽŝ�ƵŚĮƄƳřŵ��ǀŶƴūź��m-saadati@birjand.ac.ir 

��
ř�ŹŵƿŢƔƬƛ�źŧř�ƶƘƫŚƐƯ�Ʋ�ŚƷƽ�ƵźƄů�ƹŵ�ƞƬŤŴƯ�ŵ�ƂĩƿŻŚƿźŤƯŚŤƫŵ�ƹ�ƱƺƴƿƹŹ�Ʋƽ�ƫŚƘƟǀżƳō�ŢƿŚƠƫō�Ʈ��ƯōǀŶƘƯ�Żǈƽ�ſŹźŝ�ŵŹƺƯ�ƭŶƴĭ�Ʋſƾ��ŢºƟźĭ�Źřźƣ��Ư�ƵŵƹŹ�ºǀƳŚƾ�

źƄţ�Żř�žě�ƪƯŚĩ�šřźƄůƿ�źƟŚŝ�Źŵ�ŮƳĥƺưƷ�ŵźſ�šŚƠƀƟǀ�Źŵ�žĜſ�ƹ�ƵŶƃ�Ƶżæçååå�źŤƳŚſ�ŹƹŵƿƠǀŵźĭĥƺƿŶƳŶ��ŚƯƿ��řźºŝ�ŹƹŚƴºƃƹŹ�Ɩƽ�ŚƯŻōƿ�żƳō�šŚºƄƿ�ºưƾ��Źŵçå����ƶºūŹŵ
ŤƳŚſƾ�ŹřŶƸĮƳ�ŵřźĭƽ�ŵźĭƿŶ��ŢƔƬƛ�ŚƷƽ�ƵźƄů�Żř�ƵŵŚƠŤſř�ŵŹƺƯ�Ƃĩ�ţźţ�ƶŝ�ŚƷǀŜ�å��æåå��êåå��æååå��æêåå��çååå��ƹçêåå�ěƾ�ěƾ�ŶƳŵƺŝ�ƵźŧƺƯ�ƵŵŚƯ�ƭř��Ư�ƵŚŬƴěǀƫƹźĪǀ�źŤ

żƳō�ƩƺƬŰƯ�Żřƿưƾ�ĩźţ�Żř�žěǀ�Śŝ�Ŝéêå�ƯǀƫƹźĪǀưſ�ƩƺƬŰƯ�źŤƾ��šŶƯ�ƶŝèå�ƣŵǀŚƯŵ�Źŵ�ƶƤƽ�ŵźĭ�ƶŝƺĪƳř�ơŚţřƿŶƳŶ���ĩ�Żř�ƵŵŚƠŤºſř�Śŝ�žĜſ�ºǀ�ŚºƠƫō�Ţ��ºƯōǀ��ƵŚĮŤºſŵ�ƹ�Żǈ
ǇŚƳōƺţřƿƯ�ŹżǀƫŚƘƟ�ƱřżǀżƳō�Ţƿŵźĭ�ŵŹƹōźŝ�ƮƿŶ��ŚŤƳƿźŤƯŚŤƫŵ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŪƿƫŚƘƟ�ƲǀżƳō�Ţƿŵ�ƶŝ�ŢŞƀƳ�řŹ�ƮƿŻŚƿŝ�Ʊƺƴ�ƶƴƘƯ�ŹƺƏƾ�Źřŵƽ�Ţſř�Ƶŵřŵ�ƂƷŚĩ��ŵ�ŹŵƿŻŚƿƫŚƘƟ�Ʊƺƴǀ�Ţ

żƳōƿřżƟř�Śŝ�ƮƿƵźƄů�ŢƔƬƛ�Ƃ�ě�ƂƷŚĩ�Ƃĩǀƫƹ�ŵźĩ�řŶƾ�źŤƯŚŤƫŵ�ŹŵƿưƔƴƯ�ŶƳƹŹ�Ʋƾ�źţǇŚŝ�ƹ�ŢƃřŶƳ�ŵƺūƹƿƫŚƘƟ�ƲǀżƳō�Ţƿ�ŢƔƬƛ�Źŵ�Ʈæååå�ěƾ�ěƾ��ƭř�ŶƷŚƃ�ŶƴƳŚƯ���ƵŶƷŚƄƯ
ŵźĭƿŶ��żƳō�ƂƴĪưƷźŝ�ƶƘƫŚƐƯƿƮ�ŚƷƽ�ƃŹřƺĭƾ��ƵźƄů�Ƃĩ�ſŚƴƃ�ŦƗŚŝ�ŚƷŚƾƿ�ĩźţǀƃ�šŚŞǀưǀŚƾƿ�Ưƾ�Ư�ƶĩ�ŵŵźĭƾ�řźƟ�Źŵ�ŶƴƳřƺţƿŚƷŶƴƽ�ƃŹřƺĭƾ�ř�ƩǈŤųř�šřźƄůŶƴƴĩ�ŵŚŬƿ���

��
Investigation of diazinon and deltamethrin effects on the midgut á-amylase activity in the Adult 
sunn pest  
 
Mirzaei, M. and M. Saadati 
Department of Plant Protection, Faculty of Agriculture, University of Birjand, m-saadati@birjand.ac.ir 
 

In the present study, effects of different concentrations of diazinon and deltametrin on the á-amylase activity were 
investigated. The midguts were separated from the insect bodies, rinsed in ice-cold phosphate buffer and after 
homogenization, centrifuged in 12000 rpm, 4 C, 10 min. Supernatants were stored at -20 ºC for enzyme analyses. The 
prepared doses of insecticides were 0, 100, 500, 1000, 1500, 2000 and 2500 ppm (active ingredient). Fifty ul enzyme solution 
with 450 ul toxic solutions incubated 30 min in the room temperature before enzyme assay using á-amylase kit and Auto 
analyzer. Results showed that deltamethrin significantly reduced enzyme activity in comparison to diazinon. In diazinon 
treatment, enzyme activity reduced according to increasing concentration but this trend was not occurred in the deltamethrin 
treatment as the maximum of activity was reported in the 1000 ppm. The study of insecticide- enzyme interaction can be used 
for identification of potential chemicals that can disrupt digestive processes.  
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ƵźƄů�ƂƴĪưƷźŝ�Ƃĩ��ƮƿżƳō��ƭŶƴĭ�Ʋſ�ƪƯŚĩ�šřźƄů�Źŵ�ƽŶƘƯ�ŻŚĜǀƫ�Śŝ�ŽƺƠƿźǀěźƬĩ�ƹ�ƲƿźŤƯźĜǀſ��
��

ƾƠƐƈƯ��ƹ�ƾƿřŻźǀƯƾţŵŚƘſ�ŶưŰƯ��
ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽŝ�ƵŚĮƄƳřŵ��ǀŶƴūź��  m-saadati@birjand.ac.ir��

��
ƫǀƮƸƯ�ŚƷŻŚĜ�źţƿżƳō�ƲƿƮ�ŚƷƽ�ƃŹřƺĭƾ�ŝźģƾ�Ư�šřźƄů�ƵŵƹŹ�Źŵ�ŚƷƾ�Ɠƹ�ƶĩ�ŶƴƃŚŝǀżŬţ�ƶƠƿźţ�ƶƽ�ƬĭǀźƀƿŶƳŹřŵ�ƵŶƸƗ�ƶŝ�řŹ�ŚƷŶ��ř�ŹŵƿŢƔƬƛ�źŧř�ƶƘƫŚƐƯ�Ʋ�ŚƷƽ��ƹŵ�ƞƬŤŴƯ
ƵźƄů��ƂĩěźƬĩǀźƿŽƺƠ��ƹſǀźŤƯźĜƿƲ�ƹŹƽ�ƫŚƘƟǀżƳō�Ţƿ�Ʈƫǀ�ŻŚĜŶƘƯƽ�ſŹźŝ�ŵŹƺƯ�ƭŶƴĭ�Ʋſƾ�ŢƟźĭ�Źřźƣ��Ư�ƵŵƹŹǀƳŚƾ�źƄţ�Żř�žě�ƪƯŚĩ�šřźƄůƿŮ���ƳĥƺºưƷǀ��žĜºſ�ƹ�Ƶż
źŤƳŚſƿƠǀŵźĭĥƺƿŶƳŶ��ưſ�ŢƔƬƛ�Ƃƃƾ�ŝ�ƞƬŤŴƯǀ�Ʋæåå��Śţçêåå �ěƾ�ěƾ�ƵźƄů�Żř�ƭř�Ƃĩ�ŚƷƽ�ſǀźŤƯźĜƿěźƬĩ�ƹ�ƲǀźƿƸţ�ŽƺƠǀŵźĭ�ƶƿŶ��Ư�ƵŚŬƴěǀƫƹźĪǀżƳō�ƩƺƬŰƯ�Żř�źŤƿưƾ���Śŝ
éêå�ƯǀƫƹźĪǀưſ�ƩƺƬŰƯ�źŤƾ��šŶƯ�ƶŝèå�ƣŵǀŚƯŵ�Źŵ�ƶƤƽ�ŵźĭ�ƶŝƺĪƳř�ơŚţřƿŶƳŶ��ĩ�Żř�ƵŵŚƠŤſř�Śŝ�žĜſǀ�ŢƫǀŻŚĜ�ǇŚƳōƺţř�ƵŚĮŤſŵ�ƹƿƯ�ŹżǀƫŚƘƟ�ƱřżǀżƳō�Ţƿŵźĭ�ŵŹƹōźŝ�ƮƿŶ���Ƶŵřŵ
ŚƷƽ�ŚƸƳƾƿ�ƟŵŚƈţ�ǈƯŚĩ�ŭźƏ�ƹ�ŹřźĪţ�ƶſ�Śŝƾ�żŬţƿŵźĭ�ƶƿŶƳŶ��ŚŤƳƿ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŪſǀźŤƯźĜƿƲ�ƫŚƘƟǀżƳō�Ţƿ�Ʈ�ƶŝ�ŢŞƀƳ�řŹěźƬĩǀźƿŽƺƠ�ŝ�ƶ�ºƴƘƯ�ŹƺƏƾ�Źřŵƽ���Ƶŵřŵ�ƂƷŚºĩ

Ţſř���Źŵţ�ƹŵźƷǀěźƬĩ�ŹŚưǀźƿŽƺƠ�ſ�ƹǀźŤƯźĜƿ�ƲƫŚƘƟǀżƳō�ŢƿřżƟř�Śŝ�ƮƿƵźƄů�ŢƔƬƛ�Ƃ�ě�ƂƷŚĩ�Ƃĩǀŵźĩ�řŶ��ſǀźŤƯźĜƿŢƔƬƛ�Źŵ�Ʋ�ŚƷƽ�æêåå�ƫŚƘƟ�ƪƯŚĩ�ŹƺƐŝ�źţǇŚŝ�ƹǀ�Ţ
żƳōƿŵźĩ�ŹŚƸƯ�řŹ�Ʈ��ŚŤƳƿƵźƄů�ƶĩ�ŵřŵ�ƱŚƄƳ�Ū�Ƃĩ�ŚƷƽ�ěǀŗƹźţźǀŶƽ�ſ�ŶƴƳŚƯǀźŤƯźĜƿŚƤƯ�Źŵ�ƲƿěźƬĩ�ŶƴƳŚƯ�ƵźƠƀƟ�ƭƺưſ�Śŝ�ƶƀǀźƿřŹřŵ�ŽƺƠƽ�ƀƳŚŤěǀźţǇŚŝ�ƪƽ��řźºŝƽ�řƿ��ŵŚºŬ

řźƟ�Źŵ�ƩǈŤųřƿŚƷŶƴƽ�ƃŹřƺĭƾ�ŝźģƾ�Ư�ŚƷƾ�ŶƴƃŚŝ�� 
��

Insecticide- enzyme interaction: cypermethrin and chlorpyrifos with midgut lipase of adult sunn 
pest 
 
Mirzaei, M. and M. Saadati 
Department of Plant Protection, Faculty of Agriculture, University of Birjand� 
 

Lipases are main digestive enzymes of triglycerides in the gut of insects. In the present study, effects of different 
concentrations of clorpyrifos and cypermethrin on the lipase activity were investigated. The midguts after dissection were 
homogenized and than centrifuged. Finalized doses were selected from 100 to 2500 ppm. Fifity micro liters enzyme solution 
and 450 ul toxic solutions incubated 30 min in the room temperature before enzyme assay using lipase kit and Auto analyzer. 
Measurements were repeated three times and were analyzed using completely randomized design. Results showed that 
cypermethrin significantly reduced enzyme activity in comparison to chlorpyrifos. In chlorpyrifos and cypermethrin 
treatments enzyme activity reduced according to increasing of insecticide concentration. Enzyme activity completely 
inhibited after treatment with 1500 ppm and higher concentrations of cypermethrin. Our results suggest that pyrethroid 
compounds like cypermethrin have higher potential for the disruption of lipid digestion in comparison to organophosphate 
compounds like chlorpyrifos.       
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ƵźƄů�ƹŵ�Ţǀưſ ����ŵŹō�ƶºƄĜƃ�ƪºƯŚĩ�šřźƄů�ƽƹŹ�ƲƿźŤƯźĜǀſ�ƹ�ŽƺƠƿźǀěźƬĩ�ƂĩTribolium confusum (Col.: 

Tenebrionidae) 
��

ƾƠƐƈƯ�ƹ�ƾƿřŻźǀƯ�ƾţŵŚƘſ�ŶưŰƯ��
ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽŝ�ƵŚĮƄƳřŵ��ǀŶƴūź��m-saadati@birjand.ac.ir��

��
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Toxicity of Chlorpyrifos and Cypermethrin on the adult confused flour beetles, Tribolium 
confusum (Col.: Tenebrionidae) 
 
Mirzaei, M. and M. Saadati 
Department of Plant Protection, Faculty of Agriculture, University of Birjand, m-saadati@birjand.ac.ir 
 

Confused flour beetle is one of the main stored pests that cause serious losses to the flours and the other food staffs. In 
the present study, effect of two insecticides, chlorpyrifos and cypermethrin, was evaluated on the adult confused flour beetles 
(Laboratory population in the Lab Entomology, Faculty of Agriculture, University of Birjand). Finalized concentrations were 
800, 562, 398, 282, 200, 0 and 50, 27.5, 15.5, 8.7, 5 and 0 ppm for cypermethrin and chlorpyrifos, respectively. At least 15 
individual insect was used for every replication. End point of experiment was determined 24 hours. Polo plus software was 
used for analyzing and different lethal concentrations (5-99 %) were calculated. Results showed that LC50 were 372.1, 10.6 
ppm for cypermethrin and chlorpyrifos, respectively. Our results suggest that although both insecticides cypermethrin and 
chlorpyrifos were effective for the chemical control of confused flour beetle, but chlorpyrofs is more preferred because it has 
very lower lethal concentrations in comparison to the recommended doses for the other pests.    
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�ƭŶƴĭ�Ʋſ�Źŵ�ŻǇƹŹŶǀƷ�ƲţƺƬĭ�Ʊĥ�ƾƃƺƯŚųEurygaster integriceps Puton (Hemiptera: Scutelleridae) ����ƶºŝ
�ƁƹŹRNAi���
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ƳŚĪƯǀƃƺƯŚų�Ʈƀƾ�ƶŴƀƳ�Żř�žě�Ʊĥ�Źřŵźŝƽ�ƪųřŶţ��RNA�(RNAi)�řƿƀƳŚŤě�ƲǀƬƗ�ƩƺƈŰƯ�ŢƓŚƠů�ŵźŞƷřŹ�Źŵ�ƶĩ�ŵŹřŵ�řŹ�ƪǀŵƺƃ�ƵŵŚƠŤſř�ƮƸƯ�ŢƟō�šřźƄů�ƶ���Ʋſ
�ŢƟō�ƭŶƴĭŶƃ�šŹŚƀų�ƱŶƯō�ŵŹřƹ�ŜŞſ�ƶĩ�Ţſř�šǈƛ�ħŚƳźƐųƿưĩ�Ŷƾ�ĩ�ƹǀƠƾ�Ư�šǇƺƈŰƯ�ƶŝƾ�ŵƺƃ���źŧř��źƋŚů�ƶƘƫŚƐƯ�ŹŵdsRNA�Ʒ�ƲţƺƬĭ�Ʊĥ�ƶĩǀ�ŻǇƹŹŶ(Gl)�

ƘƋƺƯ�ŵźŝŹŚĩ�ƁƹŹ�Śŝ�Ƶŵřŵ�Źřźƣ�ƝŶƷ�řŹƾ�Źżţ�ƹƿƵŹƺě�Źŵ��Ƣ�ŚƷƽ�ŻŹř�ƭŶƴĭ�Ʋſ�ƪƯŚĩ�šřźƄů�ƹ�Ūƴě�ƲſƿŝŚƾ�Ŷƃ��ƿ�ŵźŝŹŚĩ�Żř�žě�ŻƹŹ�ƶſ�ƹ�ƹŵ��ĨƘƋƺƯƾ�Gl-dsRNA�
ŧŚţǀ�źƱō�ƃƺƯŚų�źŝƾ��ƱĥGl�ƵŹƺě�Źŵ�ſƹ�ƶŝ�ŚƷǀ�ƶƬqRT-PCR�ŬƴſǀŶƃ�ƵŶ��ŚŤƳƿ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŪdsRNA�ƘƋƺƯ�ƪĪƃ�ƶŝ�ƵŶƃ�ƵŵŚƠŤſřƾţƺĩ�Źŵ�Ţſř�ŹŵŚƣ��ǀ�ƵźƄů�ƩƺĪ

�ƹ�Ƶŵźĩ�ŷƺƠƳRNAi�Ŷƴĩ�ŌŚƤƫř�řŹ��ƿţ�Żř�žě�ŻƹŹ�ĨǀƳřƹřźƟ��ŹŚưƾ��ŢƃƺƳƹŹGl�Ư�ƵŶƘƯ�ŹŵǀƳŚƾ�Ŷƃ�ƂƷŚĩƿŶƽ�ŵřŵ�ƱŚƄƳ��î�îî��ƫŚůŹŵ���ƾŢƃƺƳƹŹ�ƶĩ�ŚƷƽ�Gl��ŵŶƛ�Źŵ
ƣřżŝƾ�Ƹūƺţ�ƪŝŚƣ�ŹƺƏ�ƶŝƾ�řżƟřƿ�ƂƿŢƟŚ��Gl-dsRNA�ųźŝ�źŝƾ�ŚƷźŤƯřŹŚěƽ�ŻƿŤƀƾ�ĭŹƺě�Ūƴě�Ʋſƾ�ŧŚţǀřżƟř�ƪƯŚƃ��ŢƃřŸĭ�źƿƜţ��ƱŻƹ�Ƃǀǀ��ĭŹƺºě�ƵŹƹŵ�ƩƺºƏ�Źŵ�źƾ��
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Ư�ƵŶƘƯǀƳŚƾŝ��ǀ�ƱŚGl�ƴƘƯ�ŹƺƏ�ƶŝƾ�Źřŵƽ��åê�å�P���ƂƷŚĩƿƱŚƄƳ�ƶĩ�ŢƟŚ�ŶƴƷŵÃ�řƿŹżţ�ƶĩ�Ţſř�Ʋƿ�ŶƯōŹŚĩ�ƁźŤƀĭ��ƢdsRNA�ŢƟŚŝ�ƶưƷ�ƶŝ�źŰţ�řŹ�ŚƷƿƯ�Ĩƾ�Ŷƴĩ��

Źżţƿ�ƢdsRNA��ŜŞſíé���ŢƃƺƳƹŹ�ƂƷŚĩGl�Ư�ƵŶƘƯ�ŹŵǀƳŚƾ�ƵŹƺě���ŚƷë�Źżţ�Żř�žě�ŢƗŚſƿ�ƹ�Ƣè�íî���ƹì�íå���ŢƃƺƳƹŹ�Źŵ�ƂƷŚĩGl�ƣřżŝ�ŵŶƛ�Źŵƾ�ţźţ�ƶŝǀ�Ŝë��ƹ
æç�Źżţ�Żř�žě�ŢƗŚſƿŶƃ�Ƣ��ƴĤưƷǀƣřżŝ�ŵŶƛ�Ʋƾ���ƪƯŚĩ�šřźƄůë�Źżţ�Żř�žě�ŢƗŚſƿ��Ƣí�ëî���ŢƃƺƳƹŹ�Źŵ�ƂƷŚĩGl��ŚƯř��ŵřŵ�ƱŚƄƳæç��ƹçæ�Źżţ�Żř�žě�ŢƗŚſƿ��Ƣ
ƜţǀǀƴƘƯ�źƾ�Źřŵƽ��åê�å�P��ŢƃřŶƳ���īźƯƯ�ƹǀƵŹƺě�ź��ƭŶƴĭ�Ʋſ�ƪƯŚĩ�šřźƄů�ƹ�ŚƷë��æç��ƹçæ�Źżţ�Żř�žě�ŢƗŚſƿ�ƢGl-dsRNA�ƿƵŻřŶƳř�śō�Ś�ĭǀźƽ�Ŷƃ���ŚºŤƳƿ��ƶºŝ�Ū

ƃƺƯŚų�ƶĩ�ŵřŵ�ƱŚƄƳ�ŭƺƋƹƾ��ƱĥGl��ƁƹŹ�ŚŝRNAi�Ư�ƹ�īźƯǀřżƟř�řŹ�ƭŶƴĭ�Ʋſ�źƿŵřŵ�Ƃ��ƴƘƯ�šƹŚƠţƾ��Źřŵ�åê�å�P��Ư�ƹ�īźƯ�Źŵ�ºǀ��źçæ���Źżţ�Żř�žºě�ŢƗŚºſ�ºƿƢ� �
Gl-dsRNA�ƵŹƺě�Źŵ��ŚƷ�Ŷƃ�ƵŶƷŚƄƯ�ƪƯŚĩ�šřźƄů�ƹ�ǇŚŝƽ�ëê��Ư�ƹ�īźƯǀź���ƴĪţǀƃƺƯŚų�Ĩƾ�ř�Źŵ�ƶĩ�Ʊĥƿƫƹř��Ŷƃ�ƵŵŚƠŤſř�ƶƘƫŚƐƯ�Ʋǀ�šŚŞŧř�ƲRNAi��ƭŶƴĭ�Ʋſ�Źŵ

Ƴ�ƹ�ŢſřǀſŹźŝ�ƶŝ�ŻŚƾ�ŚƷƽ�ŝǀźŤƄƽ�ŵŹřŵ��ƹ�ƶŝƿƯ�źƋŚů�ƂƳřŵ�ŵźŝŹŚĩ�ƵĦƾ�řźŝ�ŶƳřƺţƽ�ŚƷŵźŞƷřŹ�ƁźŤƀĭƽ�ŶƯƿźƿŤƾ�Ŷūƿ���Żř�ƵŵŚƠŤºſř�Śºŝ�ŶRNAi��ƶºƯŚƳźŝ�Źŵ��ŚºƷƽ�IPM�
ŵƹŹ�ŹŚĩ�ƶŝ�šřźƄů���

 
RNAi mediated silencing of Gluten Hydrolase Gene in the Sunn pest, Eurygaster integriceps 
Puton (Hemiptera: Scutelleridae) 
 
Amiri, A. and A. R. Bandani 
Plant Protection Department, College of Agriculture and Natural Resources, University of Tehran, Karaj, Iran,�
azamamiri6@gmail.com  
 

The post-transcriptional gene silencing mechanism, RNA interference (RNAi) has a potential to be used in crop 
protection strategy against important insect pests. Sunn pest is a serious pest of cereals which causes severe quantitative and 
qualitative damage to crops.  In the present study, the effect of dsRNA targeting the Gluten hydrolase gene (Gl) in fifth 
nymphal and adult Sunn pest was evaluated using topical application and injection methods. The effect of Gl-dsRNA on 
knockdown of Gl gene of larvae was evaluated by qRT-PCR one, two and three days after topical application of dsRNA. The 
results indicated that topically applied dsRNA can penetrate the cuticle of the insect and induce RNAi. Transcript abundance 
of midgut Gl indicated extreme reduction (99.9%) one day post-treatment, whereas salivary glands Gl transcripts increased 
remarkably. Gl-dsRNA affected fifth nymphal stage some biological parameters including increasing weight, change in 
duration of the nymphal stage, reduction of adult emergence, and increasing deformed adult, suggesting the involvement of 
this protease in the insect growth and development. In the injection method, in both salivary glands and midgut, Gl 
expression were reduced significantly (P� 0.05) showing that injection provokes an efficient spread of dsRNA to all the 
tissues. Injection of dsRNA caused 84% reduction in 5th instars� midgut Gl transcript 6 h post injection and 89.3 and 80.7% 
reduction in salivary Gl transcript 6 and 12 h post injection, respectively. As well as, adult�s salivary glands showed 69.8% 
Gl transcript reduction 6 h post injection but, it did not significantly (P� 0.05) changed 12 and 21h post injection. The 
mortality of Sunn pest larvae and adults was quantified 6, 12 and 21 h following injection with Gl-dsRNA or water. Results 
clearly demonstrated that RNAi-mediated knockdown of Gl gene increased mortality of Sunn pest. Significant differences 
(P� 0.05) in mortality were found 21 h post injection in Gl-dsRNA injected larvae and adults (Up to 65% mortality). The 
gene knockdown technique developed in this study is the first demonstration of RNAi in Sunn pest and needs further 
investigation. Especially application of the current knowledge could be used in order to develop novel management strategies 
using RNAi in the insect IPM programs.  
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ƱŚŝżǀƯ�źŧř������ƭŶºƴĭ�Ʋºſ�Źŵ�ŚºƷŻŚŘţƹźě�ƾºųźŝ�ƱŚǀŝ�źŝ�ƞƬŤŴƯ�ƽŚƷEurygaster integriceps Puton (Hemiptera: 

Scutelleridae) ��
 

Ưř�ƮƔƗřǀźƽ�ƬƗ�ƹǀƳřŶƴŝ�ŚƋźƾ��
ƵŚǀĭ�Ƶƹźĭ��ƱřźƸţ�ƵŚĮƄƳřŵ�ƾƘǀŞƏ�ƖŝŚƴƯ�ƹ�ƽŻŹƹŚƄĩ�žƿŵźě��ũźĩ���ƾĪƃżěazamamiri6@gmail.com��

 
��ƭŶƴĭ�ƲſE. integriceps���šǈƛ�ƮƸƯ�ŢƟō�ƺū�ƹ�ƭŶƴĭ�ŚƇƺƈŴƯ��ŸƜţ�Śŝ�ƶĩ�Ţſřƿīźŝ�Żř�ƶ�ƶƣŚſ��ŚƷ�Ÿŝ�ƹ�ŚƷƹŶƃ�šŹŚƀų�ŜŞſ�Źƿưĩ�Ŷƾ�ĩ�ƹǀƠƾ���ƷŚºĭƾ���Śºţ

ÎÍÍ���Ư�šǇƺƈŰƯ�ƶŝƾ�ŵƺƃ��řźŝƽ�ſŹźŝƾ�Ư�źŧřǀƱŚŝż�ŚƷƽ�ŚƷŻŚŘţƹźě�ŢƃƺƳƹŹ�ŮƐſ�źŝ�ƞƬŤŴƯƽ�ƮŴţ��ƭŶƴĭ�Ʋſ�Źŵ�ƞƬŤŴƯ�ƹŹ�ƶƳŚĭřŶū�ŹƺƏ�ƶŝ�ŚƷƽ�ƯǀƱŚŝż�ŚƷƽ��ƞƬŤŴƯ
ŚƷŹŸŝ�ƪƯŚƃƽ�źţ�ƹ�ŹřŵƹŚģ��ƺū��ƭŶƴĭƿŤǀĭŹƺě�Ūƴě�Ʋſ�Śţ�ƹ�ƪƤŤƴƯ�ƶƫŚĪƾ�řźŝ�ƶĩƽ�Źřŵźŝ�ƶƳƺưƳƽ��ƁŹƹźě��ŶƳŶƃ�ƵŵŚƠŤſřƿŶƴŤƟŚ��ŝǀ�Ư�ƹ�ŢºƟŚŝ�ƶŝ�ƶŤƀŝřƹ�ƱŚǀ��ŚºƸƳĥ�ƱŚºŝżƽ�

ƀĜţŚĩǀſ�Ʃř�ƲǀŘŤƀǀ�Ʋ(Cys)�źţ��ƿƀĜǀźſ�Ʋƿ�ŻŚŘţƹźě�Ʋ(Tryp)�Ʒ�ƲţƺƬĭ�ƹǀ�ŻǇƹŹŶ(Gl)��Żř�ƵŵŚƠŤſř�Śŝreal-time quantitative PCR�ſŹźŝƾ�Ŷƃ��ŚŤƳƿ�ŭƺƋƹ�ƶŝ�Ū
ĩ�ƶĩ�ŵřŵ�ƱŚƄƳǀƠǀĭ�ŢǀƯ�ƵŚǀŝ�źŝ�ŢƀƳřƺţ�ƱŚŝżǀŧŚţ�ƭŶƴĭ�Ʋſ�Ʊĥ�ƱŚǀŵŹřŸĮŝ�ź��źĪƀƳźţ�ŮƐſƿ�ŢĜCys��Tryp�ƹ��Gl�ƵŹƺě�Źŵ�ŚƷƽ�ŸƜţ�ƲſƿŚƤƯ�Źŵ�ƭŶƴĭ�Żř�Ƶŵźĩ�ƶƿ�Śŝ�ƶƀ

ƤŝǀƯ�ƶǀƱŚŝż�ŝ�ŚƷǀŵƺŝ�źŤƄ��ƯŚưţ�Źŵƾ�ĭǀƯ�ƱŚƷŚǀƳŚŝżƾ�ŚƯŻō�ƶĩƿ�ŶƳŶƃ�Ƃ�Ʊĥ�Gl��ƹTryp�Ƹūƺţ�ƪŝŚƣ�ŹƺƏ�ƶŝƾ�ƣřżŝ�ŵŶƛ�Źŵ�ƮƷƾ��Ư�ƵŶºƘƯ�Źŵ�ƮƷ�ƹ�ºǀƳŚƾ��ƵŹƺºě��ŚºƷƽ�E. 

integriceps�ŝǀƯ�ƱŚƾ��ŚƯř��ŶƃCys��Źŵ�ƎƤƟƯ�ƵŶƘƯǀƳŚƾ�ŝǀƷ�ƹ�ƵŶƃ�ƱŚǀƪŝŚƣ�ŢƃƺƳƹŹ�Ģ�ŴƄţǀƈƾ��ŻřCys�ƣřżŝ�ŵŶƛ�Źŵƾ�ŢƃřŶƳ�ŵƺūƹ��ŚƤƯ�ŹŵƿƵŹƺě�Śŝ�ƶƀ�ŚƷƽ�ŸƜţƿ�ƶ
�ŢƃƺƳƹŹ�ŮƐſ��ƭŶƴĭ�Żř�ƵŵźĩGl�ƣřżŝ�ŵŶƛƾ�ƴƘƯŹƺƏ�ƶŝƾ�Źřŵƽ�ƵŹƺě�Źŵ�ŚƷƽ�ŸƜţƿźţ�ƹ�ŹřŵƹŚģ�Żř�Ƶŵźĩ�ƶƿŤǀ�ŢƃƺƳƹŹ�ŮƐſ�ƹ�ƶƫŚĪTryp�ƣřżŝ�ŵŶƛƾ��ƴƘƯŹƺºƏ�ƶŝƾ�Źřŵƽ��Źŵ

ƵŹƺě�ŚƷƽ�ŸƜţƿ�ƂƷŚĩ�ŹřŵƹŚģ�ƹ�ƺū�Żř�Ƶŵźĩ�ƶƿŢƟŚ��ŝǀ�ƱŚCys�Ư�ƵŶƘƯŹŵǀƳŚƾ�ƴƘƯ�ŹƺƏ�ƶŝƾ�Źřŵƽ�ƵŹƺě�Źŵ�ŚƷƽ�ŸƜţƿě�ƂƷŚĩ�ŹřŵƹŚģ�ƹ�ƺū�Żř�Ƶŵźĩ�ƶǀŹŵ��ŵźĩ�řŶ�ƫŚů�ƾŝ�ƶĩǀ�ƱŚ
Gl�Ư�ƵŶƘƯŹŵǀƳŚƾ�ƴƘƯ�ŹƺƏ�ƶŝƾ�Źřŵƽ�ƵŹƺě�Źŵ�ƎƤƟ�ŚƷƽ�ŸƜţƿŚƤƯ�Źŵ�ŹřŵƹŚģ�Żř�Ƶŵźĩ�ƶƿ�ƂƷŚĩ�ƭŶƴĭ�Śŝ�ƶƀƿŢƟŚ��ƯŚưţ�Źŵƾ�ƯǀƱŚŝż���ŚƷŮƐſ�Tryp�Ư�ƵŶƘƯǀƳŚƾ�ƵŹƺě���Żř�ŚºƷ

ŹŚƯō�ƑŚŰƫƽ�ŵƺŝ�źŝřźŝ��ƵŹƺě�ŚƷƾƿ�ŸƜţ�ƭŶƴĭ�Żř�ƶĩƿ�ŢƃƺƳƹŹ�ŮƐſ��ŶƳŵƺŝ�Ƶŵźĩ�ƶTryp�źţǇŚŝƽ�ŹŚƯō�ƑŚŰƫ�Żř�ŚƯř��ŶƴŤƃřŵƽ�ƴƘƯƾ�ŵƺŞƳ�Źřŵ��ƴĤưƷǀŸƜţ�źŧř�ƲƿƯ�Żř�ƶǀƱŚŝż�ŚƷƽ�
ŶƃŹ�ƵŹƹŵ�ƩƺƏ�źŝ�ƞƬŤŴƯƽ�ĭ�ƵŻřŶƳřǀźƽ�Ŷƃ��ĭŹƺě�ƶſ�Ʋſ�ƵŹƹŵ�ƩƺƏƾ�ƵŹƺě�Źŵ�ŚƷƽ�ŸƜţƿĩ�ƭŶƴĭ�Żř�Ƶŵźĩ�ƶ�ƂƷŚƿŵ�Źŵ�ŚƯř��ŢƟŚƿƴſ�źĮǀĭŹƺě�Ʋƾ�ƴƘƯ�šƹŚƠţƾ�Źřŵƽ��ŵƺūƹ

ŢƃřŶƳ��ŚŤƳ��ƪĩ�ŹŵƿƯ�Żř�ƵŵŚƠŤſř�ƶĩ�ŵřŵ�ƱŚƄƳ�ŪǀƱŚŝż�ŚƷƽ�ŵƿŚƤƯ�Źŵ�źĮƿŝ�ŢƀƳřƺţ��ƭŶƴĭ�Śŝ�ƶƀǀŶƷŵ�ƂƷŚĩ�řŹ�ƭŶƴĭ�Ʋſ�ŶƃŹ�ƹ�ŚƷŻŚŘţƹźě�Ʊĥ�ƱŚ����
��

Effect of different hosts on some proteases expression in the Sunn pest, Eurygaster integriceps 
Puton (Hemiptera: Scutelleridae) 
  
Amiri, A. and A. R. Bandani 
Plant Protection Department, College of Agriculture and Natural Resources, University of Tehran, Karaj, Iran,�
azamamiri6@gmail.com 
 

Sunn pest, E. integriceps, is a serious pest of cereals (especially wheat and barley) causes severe quantitative and 
qualitative damage to crops (sometime up to 100%) by feeding on leaves, stems and kernels. To investigate different host 
plants effect on the transcription level of Sunn pest various protease genes, eggs were reared separately on various hosts 
including wheat, barley, rye and triticale kernels to fifth instar, when used for sample collection. Tissue and host dependent 
expression of cathepsin L cysteine (Cys), trypsin serine protease (Tryp), and gluten hydrolase (Gl), were analyzed by real-
time quantitative PCR. Results clearly indicated that host plants quality could affect Sunn pest gene expression. Transcript 
levels of Cys, Tryp, and Gl were most abundant in the wheat fed Sunn pest larvae in compare to other hosts. In the all host 
plants tested, Gl and Tryp gene were noticeably expressed in the both salivary glands and midgut of the larvae of E. 
integriceps, however Cys was expressed only in the midgut and there wasn�t any detectable Cys transcript in the salivary 
glands. Salivary glands Gl and Tryp transcript levels decreased significantly in �rye and triticale� and �barley and rye� fed 
larvae respectively comparing with that of the wheat fed larvae. The expression of midgut Cys decreased significantly in 
barley and rye fed larvae, whereas the midgut Gl expression decreased significantly only in the rye fed larvae when compared 
with wheat. For the Sunn pest larvae fed with all host kernels, midgut Tryp was about significantly equally expressed. Wheat 
fed larvae had higher Tryp transcript level but it was not statistically significant. Also the effect of feeding on different hosts 
on the larval duration was evaluated. The duration of the third-instar stage was reduced in wheat fed larvae, but there was no 
significant difference in other larval stages. In conclusion, all these results indicated that the application of other host could 
decrease protease gene expression and the Sunn pest growth when compared with wheat.  
 
 
� � 

mailto:
mailto:azamamiri6@gmail.com


Ʋǀŝ�ƵźĮƴƧ�Ʋǀƫƹř��ƾƬƬưƫřƵźƄů��Ʊřźƿř�ƾſŚƴƃ�î�ì�ŹƺƿźƸƃ�ÎÐîé� �ÎÕÕ��

��

188 1st Iranian International Congress of Entomology, 29�31 August 2015 

 

ƴƃ�ƭŶƴĭ�Ʋſ�Źŵ�ƲǀƀĜƿźţ�Ʊĥ�ƱŚǀŝ�ƹ�ƾƿŚſŚ 
 

Ưř�ƮƔƗřǀźƽ�ƬƗ�ƹǀƳřŶƴŝ�ŚƋźƾ��
ƵŚǀĭ�Ƶƹźĭ��ƱřźƸţ�ƵŚĮƄƳřŵ�ƾƘǀŞƏ�ƖŝŚƴƯ�ƹ�ƽŻŹƹŚƄĩ�žƿŵźě��ũźĩ���ƾĪƃżěazamamiri6@gmail.com��

 
ƭŶƴĭ�Ʋſ��Eurygaster integriceps (Hemiptera: Scutelleridae)��Ƭĩ�ŢƟōǀŶƽ�ř�Źŵ�ƺū�ƹ�ƭŶƴĭƿŚƷŹƺƄĩ�ƹ�Ʊřźƽ�ŚƀưƷƿƶ�Ŷƃ�šŹŚƀų�ƶĩ�Ţſřƿưĩ�Ŷƾ�

ĩ�ƹǀƠƾ��ƷŚĭƾ��ŚţÎÍÍ���Ư�ŵŹřƹƾ�Ŷƴĩ��ƬƗǀưƷř�ƮƛźǀƳŚƸū�Ţƾ�ƫřƺţ�ƖŝŚƴƯ��Ʊōƾ�ƯƺƳĥƾ�ưĩ�ƭŶƴĭ�ƲſǀŢſř�śŚ� źţƿƀĜǀƲ�źſ�ƵŵřƺƳŚų�ƺƌƗ�ŚƷƿƂƤƳ�ƹ�Ƶŵƺŝ�ŚƷŻŚŘţƹźě�Ʋ�ŚƷƽ�
ưƸƯƾ�ōźƟ�ŹŵƿŚƷŶƴƽ�ƟǀżƿĥƺƫƺƿĪƾ�ř�ŲſŚě�ƹ�ƺưƳ�ƹ�ŶƃŹ��ƮƌƷ�ƪƯŚƃ�ƱƺĭŚƳƺĭƿƴưƾ�ŶƳŹřŵ��ř�Źŵƿ�Ʋřźŝ��ƶƘƫŚƐƯƽ�ƫƹřǀźţ�Ʊĥ�ŹŚŝ�ƲƿƀĜǀ�ƹ�ƱƺƬĩ�ƭŶƴĭ�Ʋſ�ƁŹřƺĭ�ƵŚĮŤſŵ�Ʋ
ƫřƺţƾ�ƿŝŚƾ�ƹ�ƵŶƃ�ŝǀƯ�ƵŶƘƯ�Źŵ�Ʊō�ƱŚǀƳŚƾ�ƣřżŝ�ŵŶƛ�ƹƾ�Ŷƃ�ƶƘƫŚƐƯ��ŶŝƿŹƺƔƴƯ�ƲRNA �Ư�ƵŶƘƯ�Żř�ƪĩǀƳŚƾ�ƣřżŝ�ŵŶƛ�ƹƾ�ƵŹƺě�ŚƷƽ��Ʋſê���Żř�ƵŵŚƠŤºſř�ŚºŝTri-Reagent �

(Sigma)�ŻŚſřŶūƽ�Ŷƃ��cDNA�Ĩţ�ƶŤƃŹ�řƽ��ĩ�Żř�ƵŵŚƠŤºſř�Śŝ�ºǀŢAccuPower® RocketScriptTM Cycle RT PreMix (Bioneer) ����ƪưƘƫřŹƺŤºſŵ�ƢºŞƏ
Ŷƃ�ƶŤųŚſ�ƶƏƺŝźƯ�ƵŶƳŻŚſ��cDNA�Ƹţǀƶ��ŬƳŻ�Ƃƴĩřƹ�Źŵ�ƺĮƫř�ƶŤƃŹ�ƱřƺƴƗ�ƶŝ�ƵŶƃǀƵź�řƽ�ƬěǀŻřźư�ƆƫŚų�ƩƺƈŰƯ�ƹ�Ŷƃ�ƵŵŚƠŤſř�ŻŚſƽ��ƵŶƃPCR�Żř�ƵŵŚƠŤſř�ŚŝpTG19-

T kit (Vivantis) �ƫřƺţ�žĜſ�ƹ�ƱƺƬĩƾ�ƿŝŚƾ�ŵźĭƿŶ��ŚƤƯƿƫřƺţ�ƶƀƾ�DNA�Śě�ŚŝƿţŚƗǈƏř�ƵŚĮƾ�Řţƹźěǀ�Źŵ�ƲGenBank�ƫřƺţ�ƶĩ�ŵřŵ�ƱŚƄƳƾ�ţƺŘƬĩƺƳǀŶƽ��ƱĥźţƿƀĜǀ�Ʋ
�ƭŶƴĭ�Ʋſîæ�íç��ŶƴƳŚưƷƽ�ŵ�ŚŝƿƱĥ�źĮ�ŚƷƽ�źţƿƀĜǀ�ƲŵŹřŵ�ƵŶƃ�ƶŤųŚƴƃ��ƴĤưƷǀŝ�ƶƘƫŚƐƯ�Ʋǀ�Ʊĥ�ƶĩ�ŵřŵ�ƱŚƄƳ�Ʊĥ�ƱŚźţƿƀĜǀ�ƲE. integriceps���ŚºƸƴţ�ƶƳ��ƩŚºƳŚĩ�Źŵ

ƃŹřƺĭƾƣřżŝ�ŵŶƛ�Źŵ�ƶĪƬŝ��ƾ�Ƴǀŝ�żǀƯ�ƱŚƾ�ř�ƶĩ�Ŷƃƿř�źĮƳŚƄƳ�źƯř�ƲƿżƳō�ƶĩ�Ţſř�Ʋƿźţ�ƮƿƀĜǀƄƤƳ�Ʋƾ�ſŚſřƾ�Ʒ�ŹŵǀƫƹŹŶǀŝ�Żř�ƹ�ƭŶƴĭ�ƶƳřŵ�ƲţƺƬĭ�żǀƇŚų�Ʊŵźŝ�ƲǀřƺƳŚƳ�Ţƾƿ�
ŵŹřŵ�ƭŶƴĭ��řźŝ��źƋŚů�ƶƘƫŚƐƯ�Źŵƽ�ƫƹřǀƲ�ƫřƺţ�ŹŚŝƾ�źţƿƀĜǀ�ƭŶƴĭ�Ʋſ�Ʋƫřƺţƾ�ƿŝŚƾ�ŚƴŞƯ�ƶĩ�Ŷƃƾƿ�řźŝƽ�Ťſřřźŝ�Ʊō�Żř�ƵŵŚƠƽ�ŝ�šŚƘƫŚƐƯǀƯ�ƮƷřźƟ�źŤƄƾ�ƴĤưƷ�ƹ�ŶƴĩǀƺĮƫř�Ʋƽ�

ŝǀƳ�řŹ�Ʊĥ�ƱŚǀƯ�ƆŴƄƯ�żƾ�Ŷƴĩ����
 
Characterisation and expression of trypsin gene of the Sunn pest   
 
Amiri, A. and A. R. Bandani 
Plant Protection Department, College of Agriculture and Natural Resources, University of Tehran, Karaj, Iran,�
azamamiri6@gmail.com 
 

Sunn pest, Eurygaster integriceps (Hemiptera: Scutelleridae), is a key pest of wheat and barley in Iran and neighbouring 
countries which causes severe quantitative and qualitative (sometimes up to 100%) damage.  Despite its global importance, 
genomic sequence resources available for the Sunn pest are scarce.�Trypsins are members of the serine protease family and 
have important roles in various physiological processes including digestion, development and the immune response. In this 
study, for the first time, the trypsin gene of the Sunn pest was cloned and sequenced and its expression was studied in the 
midgut and salivary glands. Thus, total RNA was isolated from midgut and salivary glands of 5th instar larvae, using Tri-
Reagent (Sigma). The first-strand cDNA was synthesized using AccuPower® RocketScriptTM Cycle RT PreMix (Bioneer) 
according to the manufacturers� instructions. This cDNA was used for PCR and the purified PCR product was cloned using 
pTG19-T kit (Vivantis) and then sequenced. Comparison of DNA sequence was carried out against the protein database in 
GenBank revealed that Sunn pest trypsin has 82-91% identity to other known trypsin genes. Also gene expression study 
showed that E. integriceps trypsin gene was expressed not only in the alimentary canal but also in the salivary glands, 
showing that trypsin enzyme has crucial role in hydrolysing wheat gluten thus destroying baking property of the wheat. In the 
current study for the first time, the Sunn pest trypsin was sequenced that it provides a basis for further�studies and also the 
gene expression pattern is elucidated.   
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ƶƿŸƜţ�ƵŵŚƯ�ƱřƺƴƗ�ƶŝ�Ʋǀƫƹźě�ƶƴǀƯō�Ŷǀſř�źŧř�ƪƀƗŹƺŞƳŻ�ƽźǀƃ�ŵŶƛ�ŶƃŹ�ƽƹŹ�ƽř��(Hymenoptera:�Apis mellifera 

Apidae)��
��

ƂƿƹŹŵ�ƾƬƗ�ƵŵřŻÎƾƴǀƀů�Ŷǀůƹ����ƵƺƳÎƾŤƌƸƳ�ƾƬƘƯǈƛ��Ï�ƹ�ƽŹŷƺƳ�ŜſŚƯŚūÎ��
æ��ĭ�ƵƹźĭǀƵŚ�Īƃżěƾŵźě��ƿŻŹƹŚƄĩ�žƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾř��ũźĩ��ƱřźƸţ�ƵŚĮƄƳřŵ��ƿƱřź�Darvishzadeh@ut.ac.ir �ç��Ưřŵ�ƭƺƬƗ�Ƶƹźĭƾŵźě��ƿŻŹƹŚƄĩ�žƽ���ƖŝŚºƴƯ�ƹ
ŞƏǀƘƾř��ũźĩ��ƱřźƸţ�ƵŚĮƄƳřŵ��ƿƱřź  

��
ſřǀƯō�Ŷǀƫƹźě�ƶƴǀ�ƱřƺƴƗ�ƶŝ�ƲƿĪƾ�ƬƇř�ƖŝŚƴƯ�Żřƾ�ĥźƳřƽ�řźŝƽ�Řţƹźě�żŤƴſǀŢſř�ƵŶƃ�ƶŤųŚƴƃ�šřźƄů�Źŵ�Ʋ��Ư�šřźƄůƾ�ř�ŶƴƳřƺţƿ�Ʋ�ºſřǀƯō�Ŷǀ��řŸºƛ�Źŵ�řŹ�ƶºƴƽ���ŵƺºų
ŴƄţǀřźŝ�Ʊō�Żř�ƹ�Ƶŵřŵ�Ɔƽ�Śſ�ƹ�Żřƹźě�ƕƹźƃƿƫŚƘƟ�źǀŢ�ŚƷƽ�ĥźƳř�źěƽ�ŚưƳ�ƵŵŚƠŤſřƿŶƴ��řŹřŵ�ƪƀƗ�ŹƺŞƳŻƽ�ūźţǀŸƜţ�Ůƿƶ�řƽ�ŚƷŶƸƃ�Żř�ƵŵŚƠŤſř�ƶŝƽ�ĭǀƷŚƾ�ǇŚŝ�ŢƔƬƛ�Śŝƽ�

řƿſř�ƲǀƯō�ŶǀƯ�ƶƴƾ�ŶƃŚŝ��ř�ŹŵƿŶƷřƺƃ�ƶƘƫŚƐƯ�Ʋƽ�Ư�ƶŗřŹřƾ�Ư�ƱŚƄƳ�ƶĩ�ŵŵźĭƾ�ŶƷŵ�ſřǀ�ŶƯōǀƫƹźě�ƶƴǀƯ�Ʋƾ��ƱřƺƴƗ�ƶŝ�ŶƳřƺţƿŸƜţ�ħźŰƯ�ƵŵŚƯ�Ĩƿřźŝ�ƶƽ��śƺƀŰƯ�ƪƀƗ�ŹƺŞƳŻ
ŵƺƃ��ŚƯŻōƿƹŹ�ƹ�žƠƣ�Źŵ�Ƃƽ�ŚƷŹƺŞƳŻƽ��ƵŶƃ�ŶƫƺŤƯ�ƵŻŚţ�ƪƀƗ��Żř�źŤưĩ�Ʋſ�ŚŝÏÑ�ŢƗŚſ��ŵźĭ�ƭŚŬƳřƿŶ��ŢƔƬƛ�ŚƷƽ��ƵŵŚƠŤſř�ŵŹƺƯ���ƩźŤƴĩÎÍ��ÎÍÍ��ÎÍÍÍ��ƹÎÍÍÍÍ�ěƾ�

ěƾ�ƭř��ŚƯŻō�ŹŵƿźƏ�Żř�ƂƿžƠƣ�ƶŝ�Ţŝźƃ�Ƣ��ŚƷŵźĭ�ƶƟŚƋřƿŶ��ŚŤƳƿŚƯŻō�ŪƿƂ�ſř�ƶĩ�ŵřŵ�ƱŚƄƳ�ŚƷǀƯō�Ŷǀƫƹźě�ƶƴǀƃ�ŵŶƛ�ŶƃŹ��Ʋǀźƽ��ƷǀĦƳŹŚƟƺĜƿƩŚ���ŹƺŞƳŻ�Źŵ�Ţŝźƃ�ƝźƈƯ�ƹ
řżƟř�řŹ�ƪƀƗƿƯ�Ƃƾ�ŶƷŵ��ŚƷŹƺŞƳŻƽ�źĭŹŚĩ�ƪƀƗƽ�ţ�Żř�ƶĩǀ�ŹŚưÎÍÍÍ�ěƾ�ěƾ�ƫƹźě�ƭřǀŸƜţ�ƲƿřŹřŵ�ŶƳŵźĩ�ƶƽ�ŝǀźŤƄƿƯ�Ʋǀ�ƩŵŚƘƯ�ƮƷŶŬƷ�ŻƹŹ�Żř�ŶƘŝ�Ţŝźƃ�ƝźƈƯ�ƱřżÕ�ÐÎ�

tÖ�ÔÔÔ��ƯǀƫƹźĪǀŶƳŵƺŝ�źŤ��ŚŤƳƿŚƷŹƺŞƳŻ�ƶĩ�ŶƳŵřŵ�ƱŚƄƳ�Ūƽ��ŢƔƬƛ�źĭŹŚĩ�ƪƀƗÎÍÍÍ�ěƾ�ěƾ�ŝ�řŹ�ƭřǀŚſ�Żř�źŤƄƿŢƔƬƛ�ź�ŚƷƽ�ŸƜţ�ŵŹƺƯ�ƵŵŚƠŤſř�ŵŹƺƯƿƯ�Źřźƣ�ƶƾ�ŶƴƷŵ��Ưǀ�Ʊřż
řżƟř�Śŝ�Ţŝźƃ�ƝźƈƯƿ�Śţ�ŢƔƬƛ�ƂÎÍÍÍÍ�ěƾ�ěƾ��ƂƷŚĩ�ƭřƿŢƟŚ��Ưǀƃ�ŵŶƛ�ŶƃŹ�Ʊřżǀźƽ�ŚƷŹƺŞƳŻ�Źŵƽ�ƸƳ�ŻƹŹ�Śţ�źĭŹŚĩ�ƪƀƗřżƟř�ƮƿƄƾ���ƂƷŚºĩ�ƮƸƳ�ŻƹŹ�Żř�žě�ƹ�ŵƺŝ

ƿŢƟŚ��ŝǀźŤƄƿƯ�Ʋǀřźŝ�ŶƃŹ�Ʊřżƽ�ſō�źƐƣǀƴƾ�ƃ�ŵŶƛ�Źŵ�ŚƷǀźƽ��ŢƔƬƛ�ƝźƈƯ�Śŝ�ƹ�ƮƸƳ�ŻƹŹ�ŹŵÎÍÍÍ�ěƾ�ěƾ�ƫƹźě�ƭřǀ�ŵźĭ�ƵŶƷŚºƄƯ�Ʋ�ºƿ�ř�ƶºĩ�Ŷ�ºƿ���ƩŵŚºƘƯ�ŹřŶºƤƯ�ƲÍÍÎ�Í�
tÎÑÐÖ�Í�ƯǀƬƾ�ŵƺŝ�źŤƯ���Ưřǀſř�Ţſř�ŶǀƯō�Ŷǀƛźţ�ŢƸū�Źŵ�ƎƤƟ�ƶƘƫŚƐƯ�ŵŹƺƯ�ƶƴǀŚƷŹƺŞƳŻ�Ŝƽ�ŝ�ŶƸƃ�ƱŵŹƹō�ŹƺƔƴƯ�ƶŝ�ƪƀƗǀĭ�Żř�źŤƄǀ�ƶƳ�ƹ�ƱŚƷŚŹƺų���Ţŝźºƃ�ŹřŶºƤƯ�ƱŵŹ
ŝǀųŷ�ƹ�źŤƄǀĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ŚƷŹřŵŹƺŞƳŻ�Ǝſƺţ�ƹŶƴĩ�Źŵ�Ʊō�Ƶźǀŵź.��

 
Effect of proline as a nutrient on hypopharyngeal glands during the development of Apis 
mellifera (Hymenoptera: Apidae) 
 
Darvishzadeh, A.1, V. Hosseininaveh1, Gh. Nehzati2 and J. Nozari1 
1.Department of Plant Protection, College of Agriculture and Natural Resources, University of Tehran, Karaj, Iran. 
Darvishzadeh@ut.ac.ir 2.Department of Animal Science, College of Agriculture and Natural Resources, University of 
Tehran, Karaj, Iran. 
 

Proline is known to be an energy source for protein synthesis and appears to have a major role in insect flying 
metabolism. Insects can detect proline in their food and use it as an energy substrate to start flight and other high energy 
consuming activities. Honey bee has a feeding preference for nectars with higher concentrations of this amino acid. In this 
research we present some evidences that L-proline can be used as a phagostimulant for the honeybee worker, Apis mellifera. 
The experiment was carried out in cages using newly emerged honeybee workers (less than 24 h old). Different 
concentrations (0, 10, 100, 1000 and 10000 ppm) were introduced for each cage in sugar solution. Our results showed that L-
proline increase hypopharyngeal glands activity and food (Syrup) consumption at the experimental cages. Honeybee workers 
fed on 1000 ppm treatment prolin showed maximum syrup consumption, 777.9±31.8 µl/bee after 18-days. Honeybee workers 
consumed 1000 ppm treatment more than other treatments. The feeding decreased when concentration of L-proline increased 
to 10000 ppm. The hypopharyngeal glands development increased gradually from honeybee workers emergence and started 
to decrease after 9 days old. The maximum acini diameter (0.1439± 0.001) was recorded in the 9th day when newly emerged 
bees were fed on 1000 ppm proline syrup. It is hoped that this amino acid used by beekeepers to encourage honey bees for 
collect the nectar of plants and not for more eating and store syrup in the hive. 
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�ŚƯźſ�ƒƟŚŰƯ�šŚŞǀĩźţ�ƾƬě�ƹ�ŚƷŶƴƣ�Ʃř�ŚƷ��ƱŚŤƀƯŻ�ŢǀƘưū�Źŵ�������Ŷºƴƣ�ŹŶºƴƜģ�Ŷºǀŝ�ƱřŹŸºĭScrobipalpa ocellatella 

(Boyd)��
��

řźƷŻ�ƾŬƴĭ�Ƙſ�ƹŶǀ�ƯźŰƯƾ�Źƺě���
ƵŚĮƄƳřŵ�Ţǀŝźţ��ŽŹŶƯ�ƵŶĪƄƳřŵ��ƽŻŹƹŚƄĩ�Ƶƹźĭ�ƵźƄů�ƾſŚƴƃ��ƽŻŹƹŚƄĩ��ƱřźƸţ�Ťƀě�ơƹŶƴƇƾ�ÐÐÓ�ÎÑÎÎÒ��ganjizahra1389@gmail.com 

 
ŝǀ�Ŷƴƣ�ŹŶƴƜģ�ŶScrobipalpa ocellatella (Boyd) ��ƮƸƯ�Żř�źţƿĭ�šŚƟō�ƲǀƳŚƸū�Ƃƴĩřźě�ƹ�ƵŶƯō�ŹŚưƃ�ƶŝ�ŹŶƴƜģ�ƵŚƾ��ŵŹřŵ��ƬƈƟ�ƖưŬţƾ�ƷƺŝźĩǀŚƸţřŹŶƽ��ƱŻƹ�Śŝ
ƫƺĪƫƺƯƾ�Śěǀƿ�Ʋ�Ƭě�ƹ�ŚƷŶƴƣƾ�Ʃř�ŚƷ��ƵŶưƗ�ƂƤƳ�řƽ�ŚƳřƺţ�Źŵƾƿ�ƱŚŤƀƯŻ�ƳřŹŸĭƾ�ƹŹ�ƹ�ƶŤƃřŵ�šřźƄůƽ�Ʊō�ŵŚưŬƳř�ƶƐƤƳ�Ţſř�źŧŒƯ�ŚƷ��ř�Źŵƿ���ƹ�ŚƷŶºƴƣ�ŹřŶºƤƯ�ƹ�ƕƺƳ��ƶƘƫŚƐƯ�Ʋ

Ƭěƾ�Ʃř�ŚƷƽ�ŚƷƹŹǇƽ�ŢƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ�źųō�Ʋſ��ƶƳƺưƳ�ƷŚƯ�šŹƺƇ�ƶŝ�ŚƷǀ�ƱŚŝō�Żř�ƶƳŚÎÐÕÖ�ŵŹƹźƟ�Śţƿ�ƲÎÐÖÍ�Źƹō�Ɩưū�ũźĩ�Żřƽ�Ŷƃ����ºƬě�ƹ�ŚƷŶºƴƣƾ�Ʃř����Ǝºſƺţ�ŚºƷ
ƟřźĭƺţŚƯƹźĩ�ƵŚĮŤſŵƾ�ŚƯƿřŹŚĩ�Śŝ�Ɩƾƿ��ǇŚŝ(HPLC)�żŬţ�ƅƺƈŴƯ�ƱƺŤſ�ƶŝ�żƸŬƯƿƷƺŝźĩ�ƶǀšřŹŶ�ŻŚſřŶū�ŚƷƽ�ŶƳŶƃ��ĩźţǀŚſŚƴƃ�šŚŞƾƿ�ŚƷƹŹǇ�ƱŶŝ�ƵŹŚƈƗ�Żř�ƵŶƃƽ�

ŝǀŚƯ�ƪƯŚƃ�Ŷƴƣ�ŹŶƴƜģ�ŶƿřƺƿŻƺƴƿƬĭ�ƹ�ŻƺƫŚƷźţ��ƩƺŤǀŵƺŝ�Ʃƹźƀ��źŤưĩƿĩźţ�ŹřŶƤƯ�Ʋǀ�ƱŚŝō�Źŵ�ŚƯźſ�ƒƟŚŰƯ�šŚŞ�ÑÒ�Ð��ŝ�ƹǀźŤƄƿ�ƵŚƯ�ƲưƸŝ�Źŵ�Ʋ�Ô�Ò�Ưǀ�ƹźĪ�ƭźĭ�źƷ�Źŵ�ƩƺƯ
ƶƳƺưƳ��Ŷƃ�ƵŶƷŚƄƯ��źţǇŚŝƿŚƯ�ŹřŶƤƯ�ƲƿřƺƿŻƺƴƿ�ƩƺŤ�ÖÍ�Î��ŻƺƫŚƷźţ���ÐÎ�Ð��Ƭĭ�ƹǀ�Ʃƹźƀ�ÑÖ�Ï�ƯǀƶƳƺưƳ�ƭźĭ�źƷ�Źŵ�ƩƺƯ�ƹźĪ��ţźţ�ƶŝǀƵŚƯ�Źŵ�Ŝ�ŚƷƽ�ŵŹƹźƟ��ƲưƸŝƿ�ƲưƸŝ�ƹ�Ʋ
ŵƺŝ��ŝ�ƶĩ�ŚŬƳō�ŻřǀźŤƄƿƯ�ƲǀƬĭ��Ŷƃ�ƵŶƷŚƄƯ�ƲưƸŝ�Źŵ�ŚƯźſ�ƶŝ�ƪưŰţ�ƱřżǀƷƺŝźĩ�ƩƹźƀǀƬƇř�šřŹŶƾ�Ư�śƺƀŰƯ�ŚƯźſ�źŝřźŝ�Źŵ�ƒƟŚŰƯƾ�ŵƺƃ��Ƭĭǀ�ƩƹźƀƿĪƾ��ƵŶƃ�ƶŤųŚƴƃ�Żř
źţƿĩźţ�ƲǀŢſŚƯźſ�ƒƟŚŰƯ�šŚŞ��ưĪţ�šŚƘƫŚƐƯǀƬƾ�řźŝƽ�Ƙţǀǀř�ƂƤƳ�Ʋƿĩźţ�ƲǀŹƹźƋ�ŚƯźſ�ƶŝ�ƵźƄů�ƪưŰţ�Źŵ�šŚŞƽ�Ư�źƔƳ�ƶŝƾ�ŶſŹ���

 
Cryoprotectants (sugars and polyols) in overwintering population of the sugar beet moth, 
Scrobipalpa ocellatella (Boyd) 
 
Ganji, Z. and S. Moharramipour  

Department of Entomology, Faculty of Agriculture, Tarbiat Modares University, P. O. Box: 14115-336, Tehran, Iran, 
ganjizahra1389@gmail.com 
 

The sugar beet moth, Scrobipalpa ocellatella (Boyd), a worldwide pest, is considered as an important pest of beet. 
Seasonal accumulation of low molecular weight carbohydrates (sugars and polyols) plays a principal role in overwintering 
abilities of species that may affect supercooling point of insects. In present study, type and amount of sugars and polyols of 
last instar larvae were studied. The specimens were collected monthly from November 2010 to April 2011 from Karaj, Iran. 
Sugars and polyols were analyzed by HPLC equipped with a carbohydrate column. Myo-inositol, trehalose, and glycerol 
were identified components in whole body extracts of the sugar beet moth larvae. The lowest amount of total cryoprotectants 
(3.45 µmol/g fw) was found in November and the highest amount (5.7 µmol/g fw) in February. The maximum level of myo-
inositol (1.90), trehalose (3.31) and glycerol (2.49 µmol/g fw) was found in February, April and February, respectively. As 
the highest cold tolerance of the pest observed in February, glycerol is the main carbohydrate contributed in protection 
against cold. Glycerol is one of the most identified cryoprotectants. Complementary studies will be required to determine the 
role of these components on cold tolerance of the insect. 
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ƵźƄů�ƾųźŝ�źǀŧŚţ�ƾſŹźŝ�Ƃĩ��Źŵ�ƾƿŚǀưǀºƃ�ƹ�ƾĪƿĥƺƫƺǀŝ�ƽŚƷ����ƩŚºĭ�ƶºƄě�ƩźºŤƴĩ���ƶºŞƳř�īźºŝ�ƽřŻ� Procontarinia 

matteiana Kieffer & Cecconi (Dip.: Cecidomyiidae)��
��

ƽƹźƀų�ƶŰǀƬƯ��
ƵŚǀĭ�šŚƤǀƤŰţ�ƂŴŝ�ƢƤŰƯ�ƱŚŤƀģƺƬŝ�ƾƘǀŞƏ�ƖŝŚƴƯ�ƹ�ƽŻŹƹŚƄĩ�šŚƤǀƤŰţ�żĩźƯ��ƾĪƃżě��

��
ƩŚĭ�ƶƄě�ŞƳř�īźŝ�ƽřŻ�ƶProcontarinia matteiana ��ƖƿŚƃ�Żř�ƾĪƿ��ƲƿźţźƌƯ�ƹ�ƲƿźţŢſř�ƱŚƸū�ƽŚƷŹƺƄĩ�ŜƬƛř�Źŵ�ƶŞƳř�ƱŚŤųŹŵ�šŚƟō����ŵƺºūƹ�ƁŹřżĭ�Ʋǀƫƹř

�ƩŚſ�Ʊřźƿř�Źŵ�ŢƟōÎÐÒÕ�Ţſř�ƵŶƃ�ƾƿŚſŚƴƃ�ƹ�ƽŹƹō�Ɩưū�ƱŚŤƀģƺƬŝ�Źŵ�źǀƸĩ�ƶƤƐƴƯ�ƶŞƳř�šŚƛŚŝ�Żř�ƶĩ�Ţſř��ƶƄě�ƩŚĭ�ƽŚƷ�ƩŚĭ�Ŷǀƫƺţ��ƶŞƳř�ƽřŻ�ƪǀĭŻ�ƽŚƷ��īźŝ�ƽƹŹ�ŶƴƳŚƯ
īźŝ�ƁżƿŹ��żŤƴſƺŤƟ�ƂƷŚĩ�ŦƗŚŝ�ƹ�ƵŵƺưƳ�ƶŞƳř�ƱŚŤųŹŵ�ƾƯ�ƩƺƈŰƯ�Ŷǀƫƺţ�ƂƷŚĩ�ƹ�ŚƷ�ŶƳƺƃ��īźŝ�ŹƺƸƓ�ƭŚĮƴƷ�ƶŝ�ŢƟō�ƩźŤƴĩ�ƽřźŝ�ƂƷƹĦě�Ʋƿř�Źŵ��ƹŵ�źŧř�ƶŞƳř�Ʊřƺū�ƽŚƷ

ƵźƄů�ƲǀŤĪƯŚŝō�Ĩƿĥƺƫƺǀŝ�Ƃĩ(EC1.8%) �ƲƿŻŚƯƹźǀſ�ƹ(WP75%) �ƵźƄů�ƶſ�Śŝ�ƶƀƿŚƤƯ�Źŵ��šřƺŤưƿŵ�Ƃĩ(EC40%)�ƱƺǀţǇŚƯ��(EC57% )�ƾƯŚŤºſř�ƹ�����Ŷºƿřźě
(SP20%)�ƹ�ƾƿŚƸƴţ�ƶŝ�ƭřŶĩ�źƷ�ŶƳŶƃ�ƾſŹźŝ�ŶƇŹŵ�Ĩƿ�ƵŶƳƺƃ�ƱƺǀƀƫƺƯř�ƲƛƹŹ�Śŝ�ƵřźưƷ���ŹřźĪţ�ŹŚƸģ�ƹ�ŹŚưǀţ�ƵŵŻŚƿ�Śŝ�ƾƟŵŚƈţ�ƪƯŚĩ�ħƺƬŝ�ŭźƏ�ŜƫŚƣ�Źŵ�ƂƿŚƯŻō�Ʋƿř

�ħƺƬŝ��Ŷƃ�ƭŚŬƳř��ƩŚĭ�ŵřŶƘţ��ŢƟō�ƩźŤƴĩ�Źŵ�ŚƷŹŚưǀţ�Żř�ƭřŶĩ�źƷ�źǀŧŚţ�ƾŝŚƿŻŹř�ƽřźŝ���ƾƃŚĜưſ�Żř�ƪŞƣ�ŻƹŹ�Ĩƿ�īźŝ�ƽƹŹ�ƽŚƷÒ��ƹÎÑ�ƃ�ƾƃŚĜưſ�Żř�žě�ŻƹŹŶƳŶƃ�ƁŹŚư��
��Śºŝ�Ŝǀţźţ�ƶŝ�ƲƛƹŹ�ƵřźưƷ�ƲƿŻŚƯƹźǀſ�ƹ�ƲƛƹŹ�Śŝ�ƵřźưƷ�ƹ�ƾƿŚƸƴţ�ƶŝ�ƱƺǀţǇŚƯ��ŵřŵ�ƱŚƄƳ�ƾſŹźŝ�ŪƿŚŤƳÔÓ�ÖÐ��ÔÒ�ÖÕ��ƹÑÕ�ÖÎ������Żř�žºě�ŻƹŹ�ƵŵŹŚºƸģ�Źŵ�šŚºƠƬţ�ŶºƇŹŵ

ŶƳŵƺŝ�ŢƟō�ƩźŤƴĩ�Źŵ�šŚŞǀĩźţ�ƲƿźţźŧƺƯ�ƾƃŚĜưſ��ƱƺǀƀƫƺƯř�ƲƛƹŹ�ŵźŝŹŚĩ�ƵźƄů�Śŝ�ƵŵŚƠŤſř�ƱƹŶŝ�ŶƇŹŵ�Ĩƿ�ƵŶƳƺƃ�ĩƂ�Ţƃřŵ�ŢƟō�ƩźŤƴĩ�Źŵ�řŹ�źǀŧŚţ�ƲƿźŤưĩ�ŚƷ���ŵźŝŹŚĩ
ƵźƄů��ƂĩIGR�ŵƺƃ�ƾƯ�ƶǀƇƺţ�šŹŚƀų�ƮƿǈƗ�Ʋǀƫƹř�ŹƺƸƓ�ƊŰƯ�ƶŝ�ƲƿŻŚƯƹźǀſ��ƾƯ�ƾƃŚĜưſ�ŹŚŝ�Ĩƿ�šŹƺƇ�Ʋƿř�Źŵ�ŶƃŚŝ�ƾƟŚĩ�ŢƟō�ƩźŤƴĩ�ƽřźŝ�ŶƳřƺţ���

 
An investigation on effectiveness of chemical and biological insecticides on mango leaf-gall 
midge, Procontarinia matteiana Kieffer & Cecconi (Dip.: Cecidomyiidae) 
 
Khosravi, M. 
Plant Protection Research Department, Agricultural and Natural Resources Research Center of Baluchestan 
 

Mango leaf gall midge, Procontarinia matteiana, is a serious pest of mango trees worldwide. In Iran, For the first time 
was reported from Kahir, Baluchestan in 1979 .The P. matteiana produces wart-like galls on leaves resulting to reduce 
photosynthesis, leading to leaf drop and lowered fruit production. When the new leaves sprouted, a field experiment was 
conducted to test the efficacy of two biological insecticide abamectin EC1.8% and cyromazine WP75% compared with tree 
other insecticides dimethoate EC40%, malathion EC57% and acetamipride SP20% alone and in combination with 
emulsifiable oil against the mango leaf gall midge. In this study a completely random blocks design were tested with 12 
treatments and 4 replicates. To evaluate the effectiveness of the insecticides, the number of galls on the leaves was counted 
one day before spraying, 5 and 14 days after spraying. results showed that Fourteen days after spraying of insecticides 
excellent control was obtained with malathion alone (93.76%) and in its' combination with oil (98.75%) and cyromazine 
(91.48%). while one percent emulsifiable oil was markedly less effective. The application of cyromazine as IGR insecticides 
recomended as soon as the first damage isobserved and one application with last insecticides can be sufficient. 
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ŚººěźƬĩ�ƾººſŚưţ�ŢǀưººſŽƺººƠưƿźě��ŽƺƠƿźƿ�ƽƹŹ�ŵŚººſƺƴǀĜſř�ƹ�ƱƺǀţǇŚººƯ��ƪººǀŤƯCallosobruchus maculatus 

(Fabricius) (Coleoptera: Bruchidae)��
��

ƾƫƺĤƴſ�ŵƺƘƀƯÎƱƹŹ�ƱŚƐƬſ��ÎƾƳřŶƴŝ�ŚƋźǀƬƗ��ÏƂƿƹŹŵ�ƾƬƗ���ƵŵřŻÏ�ƾƳŚų�ŽŚŞƗ�ƹÎ��
Î��ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾſ��ƪŝřŻ�ƵŚĮƄƳřŵ��ǀř��ƱŚŤƀƿƱřź�Ï��ĭ�ƵƹźĭǀƵŚ�Īƃżěƾŵźě��ƿŻŹƹŚƄĩ�žƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ��ũźĩ��ƱřźƸţ�ƵŚĮƄƳřŵ��
řƿƱřź��
��

ř�ƶƐƤƳ�ŹŚƸģ�Ĩſƺſƽ�šŚŝƺŞů��Collosobruchus maculatus��ƿĪƾ�ƮƸƯ�Żř�źţƿŹŚŞƳř�šŚƟō�Ʋƽ�ŝƺƫǀŚƽ�ƬŞƬŝ�ƮƄģ�ƾ�Vigna unguiculata��Ţſř��řƿ��ŢƟō�Ʋ
ŹŚŞƳř�šŚŝƺŞů�ŝƺƫ�ƪƯŚƃ�ƵŶƃǀƮƄģ�Ś�ƬŞƬŝƾŝƺƫ��ǀ�ŚģǀŤƾƯ�Ƶŵƺƫō�řŹ�ŽŶƗ�ƹ�ŵƺŴƳ��ƾ�ŵŻŚſ��ř�ŢƯƹŚƤƯƿųźŝ�ƶŝ�ŢƟō�Ʋƾ�ƵźƄů�Ƃĩ�ŚƷƽ�ƃǀưǀŚƾƿ�ƶƯŚƳźŝ�ŢƀĪƃ�ƹ�ŚƷƽ�ŶƯƿźƿŤƾ�
ųźŝ�Źŵ�Ʊōƾ�Ţſř�ƵŶƃ�ƁŹřżĭ�ƖŝŚƴƯ��ƿřźŝ�ƪƯŚĪŤƯ�ƶƯŚƳźŝ�Ĩƽ�ƃ�ƩźŤƴĩǀưǀŚƾƿ�řƿŚŝ�ŢƟō�ƲƿŚƤƯ�ƪƯŚƃ�ŶƿƘƯŚū�ƶƀƾ�ŢƟō�Żř�Ƃĩ�ŚƷƽ�ƃǀưǀŚƾƿ�ŵƺƃ�ƪƯŚƃ�řŹ�ƞƬŤŴƯ���Źŵ

řƿƤŰţ�Ʋǀưſ��ƢǀſŚưţ�Ţƾ�ųźŝƾ�ƵźƄů�Ƃĩ��ŚƷ�ŚěƹźƬĩƿźƿţǇŚƯ��ŽƺƠǀźě��ƱƺƿŤƯ�ŽƺƠưǀĜſř��ƪǀŵřŻƺƴ��ƹŹ�řŹƽ��ƶƐƤƳ�ŹŚƸģ�Ĩſƺſ�řƽ�ŚƤƯ�šŚŝƺŞůƿŶƃ�ƶƀ�����ƶºŝ�šřźºƄů
�šŶƯÏÑ�řźƃ�Źŵ�ŢƗŚſƿŚƯŻō�ƎƿƷŚĮƄƾ��ÏtÏÕ�ŹŚţ�ƹƿĪƾ��ƵźƄů�ƉźƘƯ�Źŵ�Ƃĩ���ŶƳŶºƃ�Ƶŵřŵ�Źřźºƣ��ŚƷ��ţźţ�ºǀ�ưºſ�Ŝǀ�ƵźºƄů�Ţ��ŝ�Żř�Ƃºĩǀ�źŤºƄƿ��źºŤưĩ�ƶºŝ�ƲƿƲ���ƪƯŚºƃ
ŚěƹźƬĩƿźƿŽƺƠ��źěƿŤƯ�ŽƺƠưǀƪ��ţǇŚƯǀƱƺ��ĜſřǀƘţ�ŵřŻƺƴǀǀŵźĭ�ƲƿŶ���ĭŶƴºƄĩ�ŢƔƬƛƾ�ÒÍ��Ƙưū�ŶºƇŹŵ�ºǀ�Ţ�LC50���ƹŹ�źºŝƽ���ŹŚºƸģ�Ĩºſƺſ��ƶºƐƤƳ�řƽ���řźºŝ�šŚºŝƺŞůƽ�
ŚěƹźƬĩƿźƿţǇŚƯ��ŽƺƠǀźě��ƱƺƿŤƯ�ŽƺƠưǀĜſř�ƹ�ƪǀţźţ�ƶŝ�ŵřŻƺƴǀ�Śŝ�źŝřźŝ�ŜÒÔÎ�ÏÎ��ÑÔÓ�ÔÎ��ÑÍÖ�ÑÏ��ƹÔÐÑ�ÏÏÐ�ěƾ�ěƾ�Ŷƃ�ƶŞſŚŰƯ�ƭř��ŚŤƳƿŻ�ŪƿŢƀ�Ŭƴſƾ��ƶĩ�ŵřŵ�ƱŚƄƳ
ŚěƹźƬĩƿźƿŚſ�ƶŝ�ŢŞƀƳ�ŽƺƠƿƂĩ�ƵźƄů�ź�ŝ�ŚƷǀźŤƄƿĜſř�ƹ�źŧř�ƲǀŚě�ŵřŻƺƴǀƿƲ�źţƿưſ�ƲǀſŚưţ�Ţƾ�ŢſřŹřŵ�řŹ��ƴĤưƷǀŚƤƯ�Ʋƿ�űźƳ�ƶƴƯřŵ�ƶƀLC50�ƵźƄů�ƶŝ�ƍƺŝźƯ�Ƃĩ�ŚƷƽ�

ĭŶƴƄĩ�ŢƔƬƛ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŹƺĩŸƯƾ�ÒÍ�Ʊō�ŶƇŹŵ�řŹřŵ�ŚƷƽ�ƴƘƯ�šƹŚƠţƾ�Źřŵƽ�ƬƗǀ�Ĩſƺſ�ƶƯ�šŚŝƺŞů�ƶƐƤƳŹŚƸģƾ�ŶƃŚŝ���
 
Contact toxicity of chloropyrifos, malathion, pirimiphos-methyl and spinosad against�
Callosobruchus maculatus (Fabricius) (Coleoptera: Bruchidae) 
 
Sanchooli, M.1, S. Ravan1, A. Bandani 2, A. Darvishzadeh2 and A. Khani1 
1.Plant Protection Department, College of Agriculture and Natural Resources, University of Zabol, Sistan, Iran 2.Plant 
Protection Department, College of Agriculture and Natural Resources, University of Tehran, Karaj, Iran 
 

The cowpea beetle, Callosobruchus maculatus (Fabricius) (Coleoptera: Bruchidae), is one of the most important storage 
pests of cowpea seeds (Vigna unguiculata). This pest infests stored legumes, including cowpeas (black-eyed peas), dried 
peas, chickpeas and lentils. Resistance of this pest to some chemical insecticides and failure of management programs have 
reported in some documents. A developed program for chemical control should involve a thorough comparison of several 
pesticide compounds. In this study we compared contact toxicity of some insecticides (chloropyrifos, malathion, pirimiphos-
methyl and spinosad) against�C. maculatus. Insects were exposed to the insecticides for 24 h in laboratory condition (28±2 °C 
and Darkness). The toxicity of insecticides followed in the order: chloropyrifos > pirimiphos-methyl > malathion > spinosad. 
The lethal concentrations at 50% (LC50) on C. maculatus were 21.571, 71.476, 42.409 and 223.734 ppm for chloropyrifos, 
malathion, pirimiphos-methyl and spinosad, respectively. Bioassay results showed that the chloropyrifos is more effective 
than other insecticides and spinosad had lowest contact toxicity. Also LC50 ratio range showed the insecticides lethal 
concentration 50 is significantly different against C. maculatus.  
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Ź�ŚƯŚĭ�ƶƘƃř�ƽŚƷŻŵ�źǀŧŚţ�ƾŝŚƿŻŹřƶƐƤƳŹŚƸģ�Ʀſƺſ�ƾŤƀƿŻ�ƪůřźƯ�ƽƹ���šŚºŝƺŞů�ƽřCallosobruchus maculatus 

(F) (Coleoptera: Bruchidae)��
��

ƾƧŹŚƳř�ƱřŹŵřźŝ�ƶƳřƹźěÎŻƺƳŻ�ƽźƣŚŝ�ƮǀƷřźŝř��Ï�ƾŝŚŝŹř�ŵƺƘƀƯ�ƹÎ��
Î���ƽŻŹƹŚƄƧ�ƾſŚƴƃŹƺƳŚū�šŚƤǀƤŰţ�ƂŴŝ��šŚƤǀƤŰţ�ƶƀſƺƯƵŚǀĭ�ŹƺƄƧ�ƾƨƃżě����ƾŤºƀě�ơƹŶƴƇÎÑÒÑ�ÎÖÕÒÕÎÐÎÎÎ���ƱřźºƸţ��Ï����ƵźºƄů�Ƶƹźºĭ����žƿŵźºě��ƾºſŚƴƃ

ƱřźƸţ�ƵŚĮƄƳřŵ�ƾƘǀŞƏ�ƖŝŚƴƯ�ƹ�ƽŻŹƹŚƄƧ��
��

ƶƐƤƳŹŚƸģ�Ʀſƺſ���šŚŝƺŞů�ƽřCallosobruchus maculatus (F., 1775)��Īƿƾ�ƮƄģ�Śǀŝƺƫ�ƮƸƯ�šŚƟō�Żř�ƎǀŰƯŹŵ�ƾƬŞƬŝ���Ţºſř�ƽŹŚºŞƳř�ƽŚƷ�����ƽźǀĭŹŚºƧ�ƶºŝ
ƁƹŹ�ě�ƩźŤƴƧ�ƪǀƫŵ�ƶŝ�ƾƷŵƺţźě�ƽŚƷǀƀƿŻ�ƹ�ƾŤƃřŶƸŝ�ƪŗŚƀƯ�ƂƷŚƧ��ŢƟō��ƶŤſƺŢ�ƁƹŹ�Żř�ƾƐǀŰƯ�ŚƷƽ�Ʋưƿř��Ư�śƺƀŰƯǀŶƳŵźĮ���ŚƯŚĭƺţźě�ƞƬŤŴƯ�ƽŚƷŻŵ�źǀŧŚţ�ƾŝŚƿŻŹř

�ŢƫŚŞƧÓÍ�(Co60)�Ŷƃ�ƭŚŬƳř�ƾƷŚĮƄƿŚƯŻō�Ǝƿřźƃ�Źŵ�ŢƟō�Ʋƿř�ƽŹƹōŵřŻ�ƱřżǀƯ�ƹ�ƽŶƃŹ�ƪůřźƯ��ŢƟō�šŹŚƀų�ƱřżǀƯ��ƲǀŘţƹźě�ŶƇŹŵ�ƹ�šŻř�ŹřŶƤƯ�ƽƹŹ���źƿŵŚƤƯ�ƂƿřżƟř
ƮƄģ�Śǀŝƺƫ�ƲǀŘţƹźě�ŶƇŹŵ�ƹ�šŻř�ŹřŶƤƯ�Źŵ�ŚƯŚĭ�ƺţźě�ƃ�ŹŚưǀţ�ƶŝ�ŢŞƀƳ�ŢƟō�Ʋƿř�ƚƫŚŝ�ƹ�ƽƹŹǇ�ƪůřźƯ�šŹŚƀų�ƱřżǀƯ�ƾƫƹ�ŵřŶƳ�ƱŚƄƳ�ƾţƹŚƠţ�ƾƬŞƬŝ�ŵƹŶůŹŵ�ŶƷŚÏÕ���ŵŹƹōźŝ

Ŷƿŵźĭ���ƽŚƷŻŵ�ƾŗřŹŚƧÒ��ÎÍ��ÎÒ��ÏÍ��ƹÏÒ��Ŝǀţźţ�ƶŝ�ƚƫŚŝ�ƵźƄů�Śţ�ŢƟō�ƵŻƹŹ�ƹŵ�ƮŴţ�ƾƳŚƯ�ƵŶƳŻ�Źŵ�ŚƯŚĭ�ƶƘƃř�ƽźĭÑÎ���ÑÒ���Ô���Ï���ƹÐ� ��šŚƠƬţ�ŚƯř��ŶǀſŹ�ƶŬǀŤƳ�ƶŝ
Żř�źţǇŚŝ�ƽŚƷŻŵ�Ǝſƺţ�ƪƯŚƧÐÍ�ŶƯō�ŢſŶŝ�ƵŻƹŹ�ƹŵ�ƮŴţ�ƽƹŹ�ƽźĭ���ƵŻƹŹ�Ƃƃ�ƾƫř�Ūƴě�ƽŚƷƹŹǇ�źƿŵŚƤƯ�Śŝ�ƶƧ�ŢƟō�ƲƿřÐÍ��ÑÍ��ÒÍ��ÓÍ��ƹÔÍ��ƾŝŚţƺţźě�ŚƯŚĭ�ƶƘƃř�ƽźĭ

Ŷƃ�ƵřźưƷ�ƾĭźǀƠƃ�ƶƬůźƯ�ƶŝ�ŵƹŹƹ�ƭŶƗ�ƹ�ƪƯŚƧ�šŚƠƬţ�Śŝ�ŶƳŵƺŝ�ƵŶƃ���Żŵ�źǀŧŚţÏÍ��ƵźǀƠƃ�ƽƹŹ�źŝ�ŚƯŚĭ�ƶƘƃř�ƽźĭÕÍ����Ţƃřŵ�šŚƠƬţ �Żř�źţǇŚŝ�źƿŵŚƤƯ�ŚƯřÐÍ��šŚƠƬţŚŝ�ƽźĭ
Ŷƃ�ƵřźưƷ�Ʊō�ƪƯŚƧ���ƽŚƷŻŵ�ƾƷŵƺţźěÐÍ��ÑÍ��ÒÍ��ÓÍ��ÔÍ�ƹÕÍ��ƽŚƷŻŵ�ŵřŵ�ƱŚƄƳ�ŢƟō�ƚƫŚŝ�ƹ�Ʋſ�ƮƷ�ŢǀƘưū�ƽƹŹ�ƽźĭÐÍ���ƾºƫřÓÍ����Żř�Ƃǀºŝ�ƽźºĭÒÍ�����ƂƷŚºƧ

ƮŴţ�ƮŴţ�ŮƿźƠţ�Żř�źţǇŚŝ�ƽŚƷŻŵ�ƹ�ŵŹƹō�ŵƺūƺŝ�řŹ�ƽżƿŹ�ŵźƧ�ƽźǀĭƺƬū�ŚƷ��ƶƐƤƳŹŚƸģ�Ʀſƺſ�ƾŤƀƿŻ�ƪůřźƯ�ƽƹŹ�ŚƯŚĭ�ƶƘƃř�ƞƬŤŴƯ�ƽŚƷŻŵ�źŧƺƯ�źǀŧŚţ���ƁƹŹ�šŚºŝƺŞů�ƽř
Ʋƿř�ƩźŤƴĩ�ƽřźŝ�Ʋưƿř�ƾƯ�ƽŹŚŞƳř�ŢƟō�ŶƃŚŝ���

 
Evaluation of gamma radiation effects on the life cycle of Callosobruchus maculatus (F) 
(Coleoptera: Bruchidae) 
 
Baradaran Anaraki, P.1, E. Bagheri Zenouz2 and M. Arbabi1 
1.Department of Agricultural Research Zoology, Iranian Research Institute of Plant Protection, P.O. Box 1454, Pin�
1985813111, Tehran, 2.Department of Entomology, University College of Agriculture and Natural Resources University of 
Tehran 
 

The cowpea seed beetle, Callosobruchus maculatus (F., 1775) is an important pest of black-eyed pea under stored 
condition.The longer effects and more safeness, gamma radiation controlling technique with longer effects and more safeness 
against store insect pests is less hazardous for both human and environment. In this study, different gamma radiation (Co60) 
doses were evaluated on amount of nitrogen, protein, pest damage, life cycle, fecundity under laboratory conditions. Results 
showed that the increasing of gamma radiation was ineffectual over the amount of nitrogen or protein% but quantities larvae 
and adult stages of this pest damages on cowpea in comparison to controlled treatment showed about 28%. Gamma radiation 
5, 10, 15, 20, and 25 Gy resulted pest eggs viability up to adult stages 41%, 45%, 7%, 2%, and 3% respectively. However, 
the overall mortality% more than 30 Gy was recorded on the two-days eggs irradiated. The 5-6 days old larvae irradiated 
with 30, 40, 50, 60, and 70 Gy were entirely deceased and could not pupate. On pupae, gamma radiation of 20 Gy resulted in 
80% mortality; though, emission higher than 30 Gy yielded full fatality. Radiation dosages of 30, 40, 50, 60, 70 and 80 Gy on 
a cohort population of adults showed that the dosages of 30 to 60 Gy resulted in more than 50% decrease in fecundity, while 
the higher dosages inhibit egg hatching. The positive effects different gamma radiations doses seems to protect cowpea seed 
beetle developmental stages and  is a safe control technique for application. 
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ŻŹřƿŝŚ�ƾŚƯŻōƿƷŚĮƄ�ƾŢǀưſ�ƵźƄů�Ƃĩ�ŚƷ�ƽźěƿưǀśŹŚĪ�ƹ�řƿưǀźěƺƬĩřŶƿŶ�ƹŹ�ƽƶŤƃ�ƫŚūǀż��Aphis gossypii Glover 
 
ƬƗƾ�ſŚưƫřƾÎ� ƁŹō�ŲſřŹÎ��ŶƸƯƽ�ŶƴƠſřƿŹŚƽÎ��ŬƯǀŶ�źĪƀƗƽ�ſǀƺƷŚƾƿÏ�ƹ�ƶƯƺƈƘƯ�ƋǀŚŗƾÎ 
Î� Ƶƹźĭ�ƵŚǀĭ��ƾĪƃżě ƵŶĪƄƳřŵ�ŹƹŚƄĩŻƽ� ƵŚĮƄƳřŵ�ƸƃǀŶ�Ʊřźưģ�ŻřƺƷř� Ali_almasi@ut.ac.ir Ï��ƂŴŝ�ƤŰţǀšŚƤ�ĭǀƵŚ�Īƃżěƾ��żĩźƯ�ƤŰţǀšŚƤ�ŻŹƹŚƄĩƽ�ƹ�ƖŝŚƴƯ�
ŞƏǀƘƾ�ƱŚĭżƯźƷ 

��
ƫŚū�ƶŤƃǀż��Hemiptera: Aphididae)��Aphis gossypii Glover��ƶưƷ�ƶƳƺĭ�ģǀż�ƀƯźĭ�ƢƏŚƴƯ�Źŵ�ƶĩ�Ţſř�ŹřƺųǀƳ��źǀƀƯźĭ�ƶưǀƹ�ź��ƶŝ�ƹ�ŵŹřŵ�Ƃƴĩřźě�ƩŶŤƘƯ

�ƱřƺƴƗƿĪƾ�żŞſ�ƮƸƯ�šŚƟō�Żřƿĭ�ƹ�šŚŬǀŻ�ƱŚƷŚƿŤƴƾ�ƶƳŚŴƬĭ�ƹ�ƕŹřżƯ�Źŵ�Ţſř�ƵŶƃ�ƶŤųŚƴƃ�ŚƷ��ƁƹŹ�Żř�ƾĪƿ�ƾƿŚǀưǀƃ�ƩźŤƴĩ�ŢƟō�Ʋƿř�ŹŚƸƯ�ƽŚƷ�Ư�śƺƀŰƯƾ�ŵƺƃ��Źŵ �Ʋƿř
�Ʋºſ�ƵŹƺě�ŢǀſŚƀů��ƢǀƤŰţƭƺſ�ƫŚū�ƶŤƃǀƵźƄů�ƶŝ�ŢŞƀƳ�ż�Ƃĩ�ŚƷƽ�źěƿưǀśŹŚĪ��êå��WP���ƹřƿưǀźěƺƬĩřŶƿ�Ŷ� èê��SC��ƹŹƽ�ĭǀų�ƵŚǀĮƳ�ƮƣŹ�ŹŚǀſŹźŝ�ŵŹƺƯ�Ʋƾ��Źřźƣ

ŢƟźĭ��ƂƿŚƯŻō�Ƙţ�ŢƸū�ƾţŚƯŶƤƯ�ƽŚƷǀǀưſ�ŢƔƬƛ�Ūƴě�Ʋƾ�ŝ�ƶĩǀ�Ʋçå��Śţíå�ř�šŚƠƬţ�ŶƇŹŵƿƯ�ŵŚŬƾ��ŶƷŚƃ�ƹ�Ŷƴƴĩ�śō�źƐƤƯ��Ŷƃ�ƭŚŬƳř��īźŝ�ŚƷƽ�ųǀ�šŶƯ�ƶŝ�ŹŚê�ƳŚŧǀ�ƶ
ŢƔƬƛ�Źŵ�ŚƷƽ�ř�ƞƬŤŴƯƿƵźƄů�Ʋ�Ƃĩ�ƶƏƺƛ�ŚƷ�źŤě�ƱƹŹŵ�ƱŶƃ�ƦƄų�Żř�žě�ƹ�ŶƳŶƃ�Źƹƽ�ŵƿƂ�ŚƷƾƿ��źƐƣ�ƶŝí�ŤƳŚſƾ��ŹŚĭō�Ʃĥ�Śŝ�Ʊō�ƞĩ�ƶĩ�źŤƯÒ�Î��ŶƇŹŵƃƺěǀ�ƵŶƃ�ƵŶ

ŶƴŤƟźĭ�Źřźƣ��ŵƺŝ��ƵŹƺě�ƶƯřŵř�Źŵ�ŚƷƽ�Śū�ƶŤƃ�ƭƺſ�ƲſƫǀƹŹ�ŹřźĪţ�ŹŚƸģ�Źŵ�żƽ�Ʊō��Żř�ŶƘŝ��ƹ�ŚƷŹ�ŚƷçé�ŶƳŶƃ�ƁŹŚưƃ�šŚƠƬţ��ŢƗŚſ��Ƶŵřŵ�żǀƫŚƳō�ƽřźŝ�ŢƀƿŻ�ƽŚƷ���Żř�ƾŬƴºſ
ƭźƳ��ŹřżƟřPolo Plus�Ŷƃ�ƵŵŚƠŤſř��ƴĤưƷǀŵ�ƲŚƯŻō�ŹƿƶƳŚĭřŶū�Ƃ�řƽ�Ưǀ�ƱřżLC50��ƵźƄů�ƹŵ�źƷ�ƵŶƯō�Ţſŵ�ƶŝ�ƹŹ�ǇŚŝ�ƁƹŹ�ƶŝŚƄƯ��Ƃĩƽ�ƫŚū�ƶŤƃ�ƭƺſ�Ʋſ�ƵŹƺěǀ�ŹŚĩ�ƶŝ�ż

�ƵŵźŝƶƬƇŚƟ�Źŵ�ƹ�Ŷƃ�ŚƷƽ�ƳŚƯŻƾ�çé��éí��ƹìç�Ʊō�Źŵ�šŚƠƬţ��ŢƗŚſ�Ŷƃ�ŢŞŧ�ŚƷ��řźŝƽ�żŬţƿŹřƹ�ƶƿƵŵřŵ�žƳŚ��ƱƺƯŻō�Żř�ŚƷřƺƳōƽ��ƶƟźƏ�ƹŵ�ŚƷŹƺŤĩŚƟƽ�ƵźƄů�ƕƺƳ�ƱŚƯŻ�ƹ�Ƃĩ��
řźŝ�ƹƽ�Ƙţǀǀŝ�ƝǈŤųř�ƲǀƵƹźĭ�Ʋ�ưĪţ�ƱƺƯŻō�Żř�ŚƷǀƬƾ�Post-Hoc LSD��ƭźƳ�Śŝ��ŹřżƟřSPSS��Ŷƃ�ƵŵŚƠŤſř��ƬĩǀŚƯŻō�ƶƿƂ��ŚƷŚŝ�řźƃƿŚƯŵ�Ǝƿƾ�CÛætçç����ƾŞºƀƳ�ŢŝƺƏŹ�ƹ
ê�tëê��ŚƴƃƹŹ�ƵŹƹŵ�ƹƾƿ��ŹŚţƿĪƾ�í�æë�ŢƟźĭ�ƭŚŬƳř��ŚŤƳ�ŽŚſř�źŝƿ��ƵŶƯō�Ţſŵ�ƶŝ�Ū�ƱřżǀƯLC50��ƹLC90�řƿưǀźěƺƬĩřŶƿ�Ŷţźţ�ƶŝǀŜ��ëéí�ìæ��ƹÒÑÕ�ÐÓÒ��źě�ƹƿưǀ�śŹŚĪ
ëç�çæç��ƹÑÖ�ÑÒÔ�ěƾ�ěƾ�ŶƯō�Ţſŵ�ƶŝ�ƭř��ŚŤƳƿŪ�ř�ƶĩ�ŵřŵ�ƱŚƄƳƿưǀźěƺƬĩřŶƿ�Źŵ�Ŷźě�Śŝ�ƶƀƿŚƤƯƿưǀŵŹřŵ�ƽźŤƄǀŝ�Ţǀưſ�ƶŤƃ�ƭƺſ�Ʋſ�ƵŹƺě�ƽřźŝ�śŹŚĪ��īźƯ�ŶƇŹŵ�ƹ�Ưǀ�ź

�ŢƃŸĭ�Żř�žěçé��éí��ƹìç�ţźţ�ƶŝ�ŢƗŚſǀřźŝ�Ŝƽ�řƿưǀźěƺƬĩřŶƿ�Ŷéê��í�éí��éé�éî�řźŝ�ƹƽ�źěƿưǀ�śŹŚĪíî�éè��ìì�éì��êê�êå�ƶŝ�ŶƇŹŵ ŶƯō�Ţſŵ��ŚŤƳƿ�ƶĩ�ŵřŵ�ƱŚƄƳ�Ū
ƵźƄů�ƹŵ�źƷ�Źŵ�ŝ��ƂĩǀźŤƄƿƯ�ƲǀīźƯ�Ʊřż�ƹ�ƯǀŹŵ�ź�ƱŚưƷ�çé�ƹ�ƶŤƟźĭ�šŹƺƇ�Ʃƹř�ŢƗŚſŚƸƳŚƯŻ�Śŝƽ�ŶƘŝƽ�ƴƘƯ�ƝǈŤųřƾ�Źřŵƽ�Ţſř�ƶŤƃřŶƳ��ƴĤưƷǀƳŚƯŻ�ƵŹƹŵ�źƷ�Źŵ�Ʋƾ�

ƴƘƯ�šƹŚƠţƾ�Źřŵƽ�Ư�ŹŵǀīźƯ�Ʊřż�ƹ�Ưǀř�źƿƵźƄů�ƹŵ�Ǝſƺţ�ƵŶƃ�ŵŚŬ�Ƃĩ��ŵƿŶƄƳ�ƵŶ� 
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Laboratory evaluation of the toxicity of pirimicarb and imidacloprid on melon aphid, Aphis 
gossypii Glover 
 
Almasi, A.1, A. Rasekh1, M. Sfandiari1, M. Askari2 and M. Ziaee1 
1.Department of Plant Protection, College of Agriculture, Shahid Chamran University of Ahvaz, Ahvaz, Iran, 
Ali_almasi@ut.ac.ir 2.Department of Plant Protection, Agricultural and Natural Resources Research Center of Hormozgan, 
Bandar Abbas, Iran 
 

Melon aphid, Aphis gossypii Glover (Hemiptera:�Aphididae), is a polyphagous species distributed in tropical, subtropical 
and moderate (temperate) regions and is known as one of the most important pests of vegetables and ornamental plants, in 
fields and greenhouses. Chemical control is the most important method of control of this aphid. In this study, the sensitivity 
of third instar nymphs to�pirimicarb (50% WP) and imidacloprid (35% SC) was examined on cucumber var. Negin. 
Preliminary tests were conducted to determine five toxic concentrations that cause between 20-80% mortality. Moreover, 
distilled water was used as control. Cucumber leaves were dipped in different secticide concentrations for five seconds and 
after drying, they were put in petri dishes with a diameter of 9 cm that their floor was covered with agar gel 1.5 percent. 
Then, third instar nymphs of aphids on four replications were transferred to ventilated Petri dishes and after 24 hours, the 
mortality was counted. The Polo Plus software was used for analysis of bioassay data. In a separate experiment, the LC50 
values of both insecticides, the same as above, were used on third instar nymphs and the mortality was recorded in 24, 48,�72 
hours intervals . Two-way ANOVA of effects of interval time (24, 48 and 72 h) and the type of pesticide (imidacloprid and 
pirimicarb) were used for analyze of data, followed by Post-hoc LSD (SPSS software). All experiments was performed at 22 
± 1˚C, light period of 16:8 (L: D) and 65 ± 5 % RH. Based on the results obtained, LC50 and LC90 of imidacloprid were 
71.648 and 365.548 and for pirimicarb were 212.62 and 457.49 ppm, respectively. The results showed that imidacloprid is 
more toxic than pirimicarb to the third instar aphid nymphs. The mortality for imidacloprid was 45, 48.8 and 49.44% and for 
pirimicarb 43.89, 47.77 and 50.55%, after 24, 48 and 72 hours, respectively. The results also revealed that in both 
insecticides, the highest mortality was occurred after 24 hours and the passage of time (48,�72 hours) did not lead to a 
significant increase in mortality. Moreover, there was no significant difference, when the mortality rate of insecticides was 
compared in the same period of time. 
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�ƽƹŹ�ƾƷŚǀĭ�ƶƳƺĭ�ŹŚƸģ�žƳŚſř�ƾƄĩƹŹǇ�źŧř�ƾſŹźŝTribolium confusum (du val)��
 

ŶƳƹŵƺưŰƯ�ƶƳŚưſæ�ƹ�ƄƳŚƸūǀƯźĩŚƃ�źƾç��
æ���Ưǈººſř�ŵřŻō�ƵŚĮººƄƳřŵƾ��ħřŹř�Ŷººůřƹ��s.mahmoodvand@yahoo.com�ç��ĭ�ƵƹźººĭǀĪººƃżƷŚƾ�ŻŹƹŚººƄĩ�ƵŶĪººƄƳřŵ��ƽ����ŵŚººŝō�ƭźººų��ƱŚŤººſźƫ�ƵŚĮººƄƳřŵ��

shakarami.j@lu.ac.ir��
��

řźŝ�Ɓǈţ�Źŵƽ�ŤſŵǀŝŚƾ�ƃƹŹ�ƶŝƾ�ŵźŝŹŚĩƽ�řźŝ�źƐų�Ʈĩ�ƹƽ�ŹŚŞƳř�šŚƟō�ƩźŤƴĩƽƄĩƹŹǇ�źŧř��ƾ�ĭ�ƶƳƺĭ�ŹŚƸģ�žƳŚſřǀƷŚƾ���ƶºƳƺě�ƪƯŚºƃ�Mentha longifolia ��
ƹōƿƲƄ��Thymus daenensisŵŹŻ�ƱřŹŵŚƯƺŝ����Achillea wilhelmsii�ƶƴƯŹŵ�ƹ��Artemisia hausskenechtii��ƹŹƽ�ŚƷƹŹǇƽ�é��í��æå��ƹæé�ŵŹō�ƶƄĜƃ�ƵŻƹŹ�� �

Tribolium confusum (Herbst)��řźƃ�ŹŵƿŚƯŵ�Ǝƾƿ�çtèå�ƀƬſ�ƶūŹŵǀŞƀƳ�ŢŝƺƏŹ�ƹ�Žƺƾ�êtëå�ŹŚţ�ŹŵƿĪƾ�ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ.�žƳŚſř����Żř�ƵŵŚƠŤºſř�Śºŝ�ŚƷ
ĭ�žƳŚſř�ƵŚĮŤſŵǀƃ�źǀƶƄ�řƽ�źŬƳƺƬĩ��ƐƤţ�ƁƹŹ�ƶŝǀŤſř�śō�Śŝ�źŶƳŶƃ�ũřźŴ��ŚƯŻō�ŽŚſř�źŝƿƫƹř�šŚƄǀ�žƳŚſř�źƷ�Żř�ƶê��Źŵ�ŢƔƬƛê�ƹŹ�ŹřźĪţƽ��ŚºƯŻō�ŵŹō�ƶƄĜƃ�ƹŹǇƿ�Ƃ

Ŷƃ��ƯǀƯ�ƹ�īźƯ�Ʊřżǀ�Żř�ŶƘŝ�źè��ë��çé��éí��ƹìç�Ŷƃ�ŢŞŧ�ŢƗŚſ��ŚŤƳƿĭ�žƳŚſř�ŹŚƸģ�ƶưƷ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŪǀƷŚƾ�ƴƘƯ�šŚƠƬţƾ�Źřŵƽ�ƹŹƽ�ŶƳŶƃ�ŜūƺƯ�ŢƟō�šřźƄů�ƹŹǇ��
ŵŚƤƯƿ�źLC50�ŝ�ƶ�ƵŶƯō�ŢſŵŚƷ�ƶƳƺĭ�žƳŚſřƽ�ƹō��ƶƳƺěƿ�Żř�ŶƘŝ�ƶƴƯŹŵ�ƹ�ŵŹŻ�ƱřŹŵŚƯƺŝ��ƲƄçé�ƹŹ�ŢƗŚſƽ��ƹŹǇé�ţźţ�ƶŝ�ƵŻƹŹǀ�Ŝçí�ç��îè�î��ìî�ë��ƹèë�ë�ƯǀƫƹźĪǀ�źŝ�źŤ

ƫǀ�ƹŹǇ���řƺƷ�źŤí��ƵŻƹŹçé�í���éå�æç��îæ�æç��ƹçí�í�ƯǀƫƹźĪǀƫ�źŝ�źŤǀ�ƹŹǇ��ƺƷ�źŤæå��ƵŻƹŹåç�î��ëæ�èè��éë�éì�ƹîî�æë�ƯǀƫƹźĪǀƫ�źŝ�źŤǀƷ�źŤ�ƹŹǇ�ƹ�řƺæé��ƵŻƹŹíé�æè��
èê�ææë��èé�ëé��ƹëë�ëé�ƯǀƫƹźĪǀƫ�źŝ�źŤǀŵƺŝ�řƺƷ�źŤ��ŚŤƳƿř�ŵřŵ�ƱŚƄƳ�ŪƿžƳŚſř�Ʋ�ŚƷƽ�ĭǀƷŚƾ�Ưƾ�ŚƷ�Ƃĩ�ƵźƄů�ƱřƺƴƗ�ƶŝ�ŶƴƳřƺţƽ�ĭǀƷŚƾ�řźŝ�źƐų�Ʈĩƽ���šŚºƟō�ƩźŤƴĩ
ŹŚŞƳřƽ�ƟźƘƯƾ�ŶƳƺƃ�����

 
Study on Larvicidal effects of four plant essential oils against Tribolium confusum (du Val) 
 
Mahmoudvand, S.1 and J. Shakarami2 
1.Department of entomology, Islamic Azad University, Arak Branch, Arak, Iran, s.mahmoodvand@yahoo.com 2.Department 
of Plant Protection, Agricaltural faculty, Lorestan University, shakarami.j@lu.ac.ir 
 

In an attempt to find a practical and safe method to control of stored product pests, larvicidal effect of essential oils of 
Mentha longifolia, Thymus daenensis, Achillea wilhelmsii and Artemisia hausskenechtii were tested against 4, 8, 10 and 14 
days old larvae of Tribolium confusum (Herbst) ( Coleoptera: Tenebrionidae) at 30±2°C and 60±5% RH in dark condition. 
The essential oils were prepared by hydro distillation method, using a Clevenger-type apparatus. According to the primary 
experiments, five concentrations of each essential oil in five replications were tested against T.confusum larvae. Mortality 
was recorded after 3, 6, 24, 48 and 72 hours of treatment. The results showed that all the four plant essential oils caused 
significant mortality on pest insects larvae. The obtained LC50 values of essential oil of M. longifolia, T. daenensis, A. 
wilhelmsii and A. hausskenechtii after 24 hours were 2.28, 9.39, 6.79 and 6.36 µl/lair, on 4 days old larvae, 8.24, 12.40, 12.91 
and 8.28 µl/lair, on 8 days old larvae, 9.02, 33.61, 47.46 and 16.99 µl/lair, on 10 days old larvae and 13.84, 116.35, 64.34 and 
64.66 µL/L air on 14 days old larvae, respectively. Results showed that theses plant essential oils may be introduced as safe 
botanical pesticides for control of storage pests. 
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ƮƿżƳō�ƪĩ�ƾĪǀŤǀƫƺŘţƹźě�ŢǀƫŚƘƟ�ƾſŹźŝ��ƹŹǇ�ƾƃŹřƺĭ�ƽŚƷBracon hebetor�ƾƷŚĮƄƿŚƯŻō�Ǝƿřźƃ�Źŵ 
��

ƭřźƿŚŝ�ƮǀƀƳ�ƵŵřŻæ��ƺųźƸƯ�ŚŞƿźƟæ�ƽŹƺƳ�ƶƳřŻźƟ�ƹç��
���ƾĪºƃżĜƷŚǀĭ�Ƶƹźĭ��ƽŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƶǀƯƹŹř�ƵŚĮƄƳřŵn.bayramzadeh@gmail.com�ƹ�f.mehrkhou@urmia.ac.ir�ç������ƵŶĪºƄƷƹĦě��ƶºǀƯƹŹř�ƵŚĮºƄƳřŵ

ƶǀƯƹŹř�ƶģŚƿŹŵ�šŚƘƫŚƐƯ��
��

ŻřŹŚě�ŹƺŞƳŻƿŗƺŤǀ�ŶBracon hebetor Say�řźŝƽ�ƹŹǇ�ƶƬůźƯ�Śŝ�ƵŻŹŚŞƯƽ�ƗřŹŻ�ƞƬŤŴƯ�šŚƟōƾ�ŹŚŞƳř�ƹƽ�ƫƺţ�ŢƸūǀƯ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ƵƺŞƳř�Ŷƾ�ĭ�ºǀŵź���ƮºŴţ���ƹ�ŚºƷ
ŚƷƹŹǇƽ�Ŝƃ�ŶƯ�ƵźěƿƶƳřźŤ�řƽ�ŵŹō��Ephestia kuehniellaZeller��ƯǀŞſŚƴƯ�ƱŚŝżƾ�řźŝƽ�ř�ƁŹƹźěƿƯ�śŚƀů�ƶŝ�ŹƺŞƳŻ�Ʋƾ�ōƿŶƴ��ř�Źŵ�ºƿƤŰţ�Ʋ�ºǀ��ƫŚƘƟ�ƶºƘƫŚƐƯ�ƶºŝ�Ƣ�ºǀ�Ţ
ƫƺŘţƹźěǀŤǀżƳō�ĨƿƮ�ŚƷƽ��ƃŹřƺĭƾ�ƁŹƹźě�Ʊƺĩřźŝ�ŹƺŞƳŻ�ƹŹǇ�ƿƹŹ�ƶŤƟŚƽ�ŝǀŸƜţ�ŵŹō�Ŷƿƶ�řźƃ�Źŵ��šŹŷ�ŵŹō�Żř�ƵŶƃƿŚƯŻō�ƎƿƷŚĮƄƾ�ŚƯŵƽ�ætçê�ƀƬſ�ƶūŹŵǀŞƀƳ�ŢŝƺƏŹ�ƹ�Žƺƾ�

ê��tëê�Ţſř�ƵŶƃ�ƶŤųřŵźě�ŶƇŹŵ��Ƹţ�ŢƸūǀżƳō�ƵŹŚƈƗ�ƶƿưƾ�ŚƷƹŹǇ�Żřƽ�Ŷƃ�ƵŵŚƠŤſř�ŹƺŞƳŻ�źųō�Ʋſ��ƫŚƘƟǀƫƺŘţƹźě�ŢǀŤǀřźŤƀŝƺſ�Żř�ƵŵŚƠŤſř�Śŝ�ƪĩ�Ĩƽ�ĭƺưƷŝƺƬǀ�Ʋç���ƹ
�źƟŚŝƿƳƺǀſř�Źŵ�ƩŚſŹƺǀŶƿƶŤ�ŚƷƽ��ƞƬŤŴƯ�ç�æç��Ŷƃ�ƭŚŬƳř��ŚŤƳƿŝ�ŵřŵ�ƱŚƄƳ�ŪǀƄǀƫŚƘƟ�ƶƴǀƫƺŘţƹźě�ŢǀŤǀſř�Źŵ�ƪĩ�ĨǀŶƿ�ƶŤë�Ư�űŹƾ�ŶƷŵ��ƯǀŘţƹźě�Ʊřżǀ�Źŵ�ŵƺūƺƯ�ƩƺƬŰƯ�Ʋ

żƳō�ƵŹŚƈƗƿưƾ�åíå�æì�ƯǀƬƾ�Ư�źŝ�ƭźĭǀƬƾ�ƫǀŶƃ�ŵŹƹōźŝ�źŤ��ƴĤưƷǀŵźĭ�ƆŴƄƯ�ƲƿƯ�źƷ�Źŵ�ŶǀƬƾ�Řţƹźě�ƭźĭǀ�Ʋ�ƶƳƺưƳåæèéæ�å�żƳō�Ŷůřƹƿưƾ�ŵŹřŵ�ŵƺūƹ��ƫŚƘƟ�ƶƘƫŚƐƯǀŢ�ŚƷƽ�
żƳōƿƮ�ŚƷƽ�ƃŹřƺĭƾ�ŚƷŹƺŞƳŻƽ�ƹŹ�ƱƺĩřźŝƿŶū�ŵźĪƿŶƽ�ŻŹř�ŹŵƿŝŚƾ�ŹŚĭŻŚſƽ�Ư�ŚŝǀŧŚţ�ƹ�ƱŚŝżǀĥŹ�źƿƮ�ŚƷƽ�řŸƛƾƿ�Ʊō�źŝ�Ư�ŚƷƾ�ŶƃŚŝ���
 

Survey on the general proteolytic digestive enzymes activity of Bracon hebetor under laboratory 
conditions 
 
Bayramzadeh, N.1, F. Mehrkhou1 and F. Nouri2 

1.Department of Plant Protection, Faculty of Agriculture, Urmia University, Urmia, Iran, n.bayramzadeh@gmail.com, 
f.mehrkhou@urmia.ac.ir 2.Urmia Lake Research Institue, Urmia University 
 

The parasitoid wasp, Bracon hebetor Say, is used to mass producing against larval stage of different filed and stored 
product pests. The eggs and larvae of the Mediterranean flour moth Ephestia kuehniella Zeller are suitable host for rearing 
the wasp. In the present study the proteolytic activity of digestive enzymes of B. hebetor larval, which cultured on larvae of 
E. Kuehniella , fed on corn flour, has been conducted at laboratory conditions,  25±1 Cº, 65±5 % R. H. The last larvae instar 
of H. hebetor is used to the preparation of enzymatic extraction. The general proteolytic activity has been conducted by 
hemoglobin 2% as general substrate and universal buffer at different pH (2-12). Results showed that optimum total 
proteolytic activity occurred at pH 6.0. The concentration of enzyme extract was estimated 17.080 mg ml-1 and, there was 
0.01341 mg sample protein in units. Study digestive enzymes activity of B. hebetor wasps is a new approach in assessing the 
compatibility with the host and the impact of diets�on them. 
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ƵźƄů�Ŷƴģ�ƾĭŶƴƄƧ�šřźŧř�ƽƹŹ�ƦǀŤŤƴſ�ƹ�ƾƷŚǀĭ�ŚƄƴƯ�Śŝ�ƂƧ�šƺţ�žĜƿźţ�ƾĮƳźƟ�ƶƳŚŴƬĭ�Ǝƿřźƃ�Źŵ���
��

ƽŶưŰƯ�ƪĭ�ŚƋźƯǈƛ�ƽŶưŰƯ�ƾƬƗ�ƹ��Źƺě��
�ƵźººƄů�šŚººƤǀƤŰţ�ƂººŴŝ����ƵŚººǀĭ�šŚººƤǀƤŰţ�ƶººƀſƺƯ��ƽŻŹƹŚººƄƧ�ƾººſŚƴƃ��������Ʊřźººƿř�ƱřźººƸţ��ƽŻŹƹŚººƄƧ�Ūƿƹźººţ�ƹ�ƁŻƺººƯō�šŚººƤǀƤŰţ�ƱŚƯŻŚººſ��ŹƺººƄƧ�ƾƨººƃżě

golmohammadi@iripp.ir��
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ƪĭ�ƾŝźƛ�žĜƿźţ��Frankliniella occidentalis (Pergande)��šƺţ�ƮƸƯ�šŚƟō�Żř�ƾĪƿ�ƶƳŚŴƬĭ�Źŵ�ƾĮƳźƟ��ŹŚưƃ�ƶŝ�ŚƷƾƯ�Ŷƿō��ƶŝ�ƶūƺţ�Śŝ��ŢƯƹŚƤƯ�ƽǇŚŝ�Ʊřƺţ
ƵźƄů�šŚŞǀĩźţ�ƶŝ�ƵźƄů�Ʋƿř�śŚƴŤūř�ƹ�ƽŹƹźƋ�ƽźƯř�šƹŚƠŤƯ�ƪưƗ�ƵƺŰƳ�Śŝ�šŚŞǀƧźţ�ƾſŹźŝ�ƹ�ŢŞŧ�ƭƹżƫ��Ƃĩ�Ţſř�źƿŸěŚƳ���ƶºƳŚŴƬĭ�Źŵ�ƢǀƤŰţ�Ʋƿř�����ƱřźºƸţ�ƱŚŤºſř�ƽŚºƷ

�ƲǀƯřŹƹ���Śŝ�ƾƟŵŚƈţ�ǈƯŚƧ�ŭźƏ�ŜƫŚƣ�Źŵ�ŻźŞƫř�ƹÔ�Ŷƃ�ƭŚŬƳř�Źřźƨţ�ŹŚƸģ�ƹ�ŹŚưǀţ���ŶƳŵƺŝ�šŹŚŞƗ�ŚƷŹŚưǀţƵźƄůŻř�ƂƧ�ƽŚƷ��ƽŵ��ŽƹźƬƧ(EC 50)���ŢŞºƀƳ�ƶŝÎ�����ŹřżºƷ�Źŵ
�ŶǀƯŚĪǀƳƺƬƟ�ƾƨĜţ50�WG��ŢŞƀƳ�ƶŝ��ƽŚƷÏ�Í���ÏÒ�Í��ƹÐ�Í��ƭźĭƲƿŹŚưǀƳ��ŹřżƷ�Źŵ�(EC 1500)�Ò�Ï�ƭƹźţźǀě��ŹřżƷ�Źŵ�(EC 5)�Ò�Î��ŶƷŚƃ�ŹŚưǀţ�ƹ�ŹřżƷ�Źŵ�śō�ƾƃŚě���

ƶƳƺưƳ�šźƧ�Żř�ƽŹřŵźŝ��ƾƄƿŚƯŻō�ƽŚƷ��ƹ�ŹŚưǀţ�Żř�ƪŞƣ�ŻƹŹÐ��Ô��ƹÎÑƮſ�Żř�žě�ŻƹŹ�Ŷƿŵźĭ�ƭŚŬƳř�ƾƃŚě��Ƶŵřŵ�ƭźƳ�Żř�ƵŵŚƠŤſř�Śŝ�ŚƷ��ƽŹŚƯō�ŹřżƟřSAS����ƹ�ƵŶºƃ�žƳŚºƿŹřƹ�ƶƿżŬţ
Ŷƴģ�ƱƺƯŻō�Żř�ŚƷŹŚưǀţ�ƲǀĮƳŚǀƯ�ƶƀƿŚƤƯ�ŵŹƹōźŝ�ŢƸū��ƶƴƯřŵ�Ŷƿŵźĭ�ƵŵŚƠŤſř�ƲĪƳřŵ�ƽř��ŶƇŹŵ�ƲǀĮƳŚǀƯ�ƱřźƸţ�Źŵ�ŚƷŹŚưǀţ�ƾƿřŹŚƧ�ƵŹƺě�ƶǀƬƗ��žĜƿźţ�ƪƯŚƧ�šřźƄů�ƹ�ŚƷ�ŻƹŹ�ƶſ

Żř�žě�Ʈſ��ƾƨĜţ�ƽŚƷŹŚưǀţ�Źŵ�ƾƃŚěè�å��ŹřżƷ�Źŵ�èê�íç�ƽŵ����ŽƹźƬƧ�åè�íì��ƾƨĜţ��çê�å��ŹřżƷ�Źŵ�èê�ëî��ƾƨĜţ��ç�å��ŹřżƷŹŵ�êè�ëí��ƲƿŹŚưǀƳ���îê�êë���ƭƹźţźǀě�ƹ
�îé�êê��ŵƺŝ�ŶƇŹŵ��Ʈſ�Żř�žě�ŻƹŹ�ŢƠƷ�ŝ�ƾƿřŹŚƧ�ŶƇŹŵ�Ʋƿźţ�ƲǀƿŚě�ƹ�ƲƿźţǇŚŝ�ƾƃŚě�ƶ�ƾƨĜţ�ƽŚƷŹŚưǀţ�Źŵ�Ŝǀţźţè�å��ŹřżƷ�Źŵ�ìê�íê����ƲƿŹŚºưǀƳ�ƹ�èì�ëë����ƵŶƷŚºƄƯ

Ŷƿŵźĭ��ƶſ�Źŵ�ũźƧ�Źŵ�ŢƟō�ƶǀƬƗ�ŚƷŹŚưǀţ�ƾƿřŹŚƧ�ƮſŻř�žě�ŻƹŹ�ƾƨĜţ�ƽŚƷŹŚưǀţ�ƽřźŝ�ƾƃŚěÐ�Í��ÏÒ�Í�ƹ��Ï�Í�ƽŵ��ŹřżƷŹŵ�ŝ�ƭƹźţźǀě�ƹ�ƲƿŹŚưǀƳ��ŽƹźƬƧ�ƶ�ŜǀţźţÑÓ�ÕÍ��
ÑÓ�ÔÍ��ÐÕ�ÔÒ��ÑÎ�ÕÏ��ÐÖ�ÓÎ��ƹÑÏ�ÑÔ�Ŷƿŵźĭ�ŵŹƹōźŝ�ŶƇŹŵ��ƶŝ��ƵźƄů�ƾƬƧ�ŹƺƏ�Ŷū�ƂƧŶǀƯŚƨǀƳƺƬƟ�Ŷƿ�ľŚŤŞƀƳ�ƩźŤƴƧ�šƺţ�žĜƿźţ�ƩźŤƴƧ�Źŵ�ƾƫƺŞƣ�ƪŝŚƣ��Ǝƿřźƃ�Źŵ�ƾĮƳźƟ

ƶƳŚŴƬĭ�ŵřŵ�ƱŚƄƳ�ƽř���
��

Lethal effects of some botanical and synthetic insecticides on strawberry thrips under 
greenhouse conditions 
 
Golmohammadi, Gh. and A. Mohammadipour 
Department of Agricultural Entomology, Iranian Research Institute of Plant Protection, Agricultural research Education & 
Extension Organization, Tehran, Iran, golmohammadi@iripp.ir 
 

The Western flower thrips, Frankliniella occidentalis (Pergande), is a key pest of greenhouse products, especially 
strawberry. Considering the high potential of this pest for developing resistance to insecticides, it is necessary to study the 
efficacy and mode of action of different insecticides against this pest. This research was conducted in a completely 
randomized design with 7 treatments and 4 replications in the greenhouses of Tehran (Varamin) and Alborz provinces. 
Treatments were dichlorvos at 1 ml/l, flonicamid (Tepeki® 50% WG) at 0.2 g/li, t, flonicamid (Tepeki® 50% WG) at 0.25 
g/lit, flonicamid (Tepeki® 50% WG) at 0.3 g/lit, dichlorvus (EC 50),at 1 ml/lit, Neemarin® (EC 1500) at 2.5 ml/lit, 
Pyrethrum® (EC 5) at 1.5 ml/l/, and control (water spraying). The sampling was done one day before spraying and also on 
the 3rd, 7th and 14h day after treatment. Analysis of variance of data, followed by Duncan test, was done in SAS. In Tehran, 
3 days after treatment, the mean efficacy percentage of Tepeki® at 0.3 g/lit, dichlorvus, Tepeki® at 0.25 g/lit, Tepeki® at 0.2 
g/lit, , Neemarin®  and Pyrethrum® were 82.35, 87.03, 69.35, 68.53, 56.95 and 55.94, respectively. On the 7th day after 
treatment, the highest and lowest mean efficacies were observed in Tepeki at 0.3 g/lit and, Neemarin® in which the mean 
efficacy percentage were 85.75 and 66.37, respectively. In Karaj, 3 days after treatment, the mean efficacy percentage of 
Tepeki® at 0.3 g/lit, Tepeki® at 0.25 g/lit, Tepeki® at 0.2 gc/lit, dichlorvos, Neemarin® and Pyrethrum® were 80.46, 70.46, 
75.38, 82.41, 61.39 and 47.42, respectively. In general, flonicamid had an acceptable control level in the greenhouse against 
F. occidentalis. 
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ƱƺǀſǇƺƯźƟ�ƾƿřŹŚĩ������Ĩºſƺſ�Żř�ƶºƳƺĭ�ŹŚºƸģ�ƩźºŤƴĩ�Źŵ�ƶºƯƺţŚƿŵ�ħŚų�ƽŹŚŬţ�ƽŚƷ���źºƿŻ�ƽŚºƷ��ƵŵřƺƳŚºųBruchinae  
(Col.: Bruchidae) 

 
ŜůŚƇ�ƶưŬƳ�ƵŵřŻ�ƭŶƤƯ�ƾƘŴƳ�Ʋƿźǀƃ�ƹ��

ƵŚǀĭ�Ƶƹźĭ���ƪŝřŻ�ƵŚĮƄƳřŵ��ƽŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƾĪƃżěnajmeh.sahebzadeh@gmail.com 

��
ſǇƺƯźƟǀƱƺ�ŚƷƽ�ŵ�ħŚųƿŚū�ƱřƺƴƗ�ƶŝ�ƶƯƺţŚƿżĮƿźƏ�Żř�šŚƟō�ƩźŤƴĩ�ƶŝ�ŹŵŚƣ��ƭƺưſ�ŜſŚƴƯ�Ʋƿƃřźų�Ƣǀţƺĩ�ƱŶǀǇ�ƝŸů��ƩƺĪƿƯƺƯ�ƶƾ�ěřƾ�ţƺĩǀ�ĪºƄų�ƹ�ƩƺĪǀ�ƱŶ

ŶƴŤƀƷ�śō�Ʊŵřŵ�Ţſŵ�Żř�ŢƬƗ�ƶŝ�ƱŶŝ���ƱŚſō�ƝŸůưſ��ŹƹŸŝ�Żř�ƵŵŚƠŤſř�Żř�ƪŞƣǀřźŝ�ħŶƳř�Ţƽ�ƛ�šřŵƺūƺƯ�ƹ�ƱřŹřŶƳŚŤƀěǀřżƯ�Żř�ƝŶƷźƿŚƽ���ºſǇƺƯźƟ�Żř�ƵŵŚƠŤºſřǀŚƸƳƺƽ�
ŹŚŬţƽ�ŵ�ħŚųƿŢſř�ŚƷŹŚŞƳř�Źŵ�ƅƺƈų�ƶŝ�šŚƟō�Śŝ�ƵŻŹŚŞƯ�Źŵ�ƶƯƺţŚ��ř�ŹŵƿřŹŚĩ��ƂƷƹĦě�Ʋƾƿ�ƵźƄů��ºƄĩƾ���ºſǇƺƯźƟ�ƶºſǀ�ŹŚºŬţ�Ʊƺƽ���ŚºƷ�ħŚºų�Żřƽ�ŵƿ���ƪƯŚºƃ�ƶºƯƺţŚ

Dryside®��Silicosec®��ƹPyrisec®�ƹŹƽ��ƪƯŚĩ�šřźƄůÒ��ŚţÔ��ƵŻƹŹCallosobracus maculatus F.��Bruchus pisorum L.��B. rufimanus L.��ƹ
B. lentis L.�ŚƯŵ�Źŵƽ�ÎtÐÎ�ŞƀƳ�ŢŝƺƏŹ�ƹ�ŽƺǀƀƬſ�ƶūŹŵƾ�ÒtÓÒ�ŹŚţ�ƹ�ŶƇŹŵƿĪƾ�ŻŹřƿŝŚƾ�ŵźĭ�ºƿŶ���ŢºƔƬƛ��ŚºƷƽ��ŚºƸƳƾƿ���ºŝǀ�ƲÕÍ�ÏÍ���īźºƯ�ŶºƇŹŵ�ƹ�Ư�ºǀź���Żř

ſǇƺƯźƟǀ�ŚŝŚƷ�ƱƺÎÍÍ�ŚƷ�ƶƳřŵ�Żř�ƭźĭƽ�ŝƺƫǀƬŞƬŝ�ƮƄģ�Śƾƃ�ƝƹźƓ�ƶŝ��ƵŶƃ�ƍƺƬŴƯ�ŽŶƗ�ƹ�ǈƣŚŝ��żŞſ�ŵƺŴƳ��ǀƶƄ�řƽ��šŶƯ�ƶŝ�ƹ�ƪƤŤƴƯÒ�ƣŵǀ�Śţ�Ŷƃ�Ƶŵřŵ�ƱŚĪţ�Ţſŵ�Śŝ�ƶƤ
ſǇƺƯźƟǀƱƺ�ŝ�ŚƷ�ƶŝƺųƾ�ƶƳřŵ�ƶŝ�ƹ�ƂŴě�ŶƴŞƀĤŝ�ŚƷ���Żř�žěÐÍ�ƣŵǀ��ƶƤÒÍ�ƶƳřŵ�Żř�ƭźĭ�ŚƷƽ�ƶŤƄƛō�ŢƔƬƛ�ƶŝ�ƵŶƃ�ŚƷƽ�ſǇƺƯźƟ�Żř�ƞƬŤŴƯǀŝ�ŚƷ�Ʊƺ�ƶ�ƹ�ƱŻƹ�ƶƳŚĭřŶū�ŹƺƏ

ŚƯŻō�ƝźƓ�ƶŝ�ƩŚƤŤƳř�Żř�žěƿ��ƂÏÍ�ŝ�ƵźƄů�ŵŶƗ�ƶƳ�řżŬƯ�ŹƺƏǀŶƳŶƃ�ƪƤŤƴƯ�ƝźƓ�ƪųřŵ�ƶŝ�ż��ƳŚƯŻ�ƶƬƇŚƟ�Źŵ�ƵŶƳŻ�ƹ�ƵŵźƯ�šřźƄů�ŵřŶƘţƾ�Î��ŚţÎÒ�ţ�Żř�žě�ŻƹŹǀ�ŢŞŧ�ŹŚư
Ŷƃ��ŚŤƳƿ�ƶĩ�ŵřŵ�ƱŚƄƳ�Ū Pyrisec®��ƪƯŚƃÏÒ�pyrethrum��Î�Ð�pipronylbutaoxide��ƹÒ�ÖÔ�SilicoSec®��Ư�ƹ�īźƯǀǇŚŝ�źƾƿ���ºſǇƺƯźƟ�ƹŵ�ƶºŝ�ŢŞƀƳǀ�Ʊƺ
ŵƿţ�Źŵ�źĮǀř�ŚƷŹŚưƿ��ŵźºĩ�ŵŚºŬ������ƪºƯŚĩ�šřźºƄů�ƭŚºưţC. maculatus��B.pisorum��B. rufimanus�ƹ�B. lentisţǀ���ƵŶºƃ�ŹŚºư�ř�Śºŝ�ºƿ�ºſǇƺƯźƟ�Ʋǀ�ŢºƔƬƛ�Źŵ��Ʊƺ� �

(LD100) mg/kgÑÍÍÍ�ţźţ�ƶŝǀ�Żř�žě�ŜÕ��Ô��Ï��ƹÎÏ�ŝ�Żř�ŻƹŹǀƯ�ƶĩ�ŶƴŤƟŹ�Ʋƾ�ƫŵ�ŶƳřƺţǀƬƾ�ř�Ʊŵƺŝ�źŧƺƯ�źŝƿř�ŢƸū�ŢƔƬƛ�Ʋƿ�šŚƠƬţ�ŵŚŬÎÍÍ�ŶƇŹŵƽ�řƿŶƃŚŝ�šŚƟō�Ʋ��
ŵŚƤƯƿ�źLC50��ŚŝPyrisec®��Dryside®�ƹ�Silicosec®ƹŹƽ�ţźţ�ƶŝ�ǇŚŝ�ŢƟō�ƶƳƺĭ�ŹŚƸģ�ƪƯŚĩ�šřźƄůǀ�Śŝ�ƩŵŚƘƯ�Ŝ�ÖÍÍ��ÎÍÍÍ��ÎÏÍÍ�ÔÍÍ����ÎÒÍÍ��ÎÍÍÍ��ÎÏÍÍ���
ÖÍÍ���ƹ�ÎÍÍÍ��ÎÍÍÍ��ÎÒÍÍ��ÖÍÍ��ƯǀƬƾ�ĩ�źŝ�ƭźĭǀ�ƭźĭƺƬŝ�ƶŶƯō�Ţſŵ��ŚŤƳƿŚţ�ŪǀƿƵźƄů�ƅřƺų�ƶĩ�ŶƳŵźĩ�Ŷ�Ƅĩƾ�ſǇƺƯźƟǀƱƺ�ŚƷƽ�ŵ�ħŚųƿ�ŧŚºţ�ŢŰţ�ƶƯƺţŚǀ��ŹŚŤųŚºſ�ź
ƃǀưǀŚƾƿ�Ʊō�ĭ�ƶƳřŵ�ƕƺƳ��ŚƷǀƷŚƾ��ŽŶƗ�ŶƴƳŚƯ��ţ�ƵźƄů�ƶƳƺĭ�ƹǀ�ƵŶƃŹŚư�ŽŶƗ�Ĩſƺſ�ţ�ƱŚƯŻ��ǀŵŹřŵ�Źřźƣ�ŢƔƬƛ�ƹ�ŹŚư��Ư�řŸƫƾ��ºſǇƺƯźƟ�ƶĩ�ŢƠĭ�ƱřƺţǀƱƺ��ŚºƷƽ���ħŚºų
ŵƿƯ�ƶƯƺţŚƾ�ŝ�ŶƴƳřƺţ�ƶźŧƺƯ�ŹƺƏƽ�ŹŚŞƳř�šŚƟō�ƩźŤƴĩ�Źŵƽ�ŶƳƺƃ�ƵŵŚƠŤſř��ưĪţ�šŚƘƫŚƐƯ�ŚƯřǀƬƾ�řŹŚĩ�ŵŹƺƯ�Źŵƾƿ�Ʊō�ƹŹ�ŚƷƽ�ŚſƿŹŚŞƳř�šŚƟō�źƽ�ŻŹř�ƹ�ºƿŝŚƾ��ƣŚºŝƾ��Ʊō�ƵŶºƳŚƯ���ŚºƷ

ŹƹźƋƽ�Ţſř�� 
 
Efficiency of diatomaceous earths to control four species of the subfamily Bruchinae (Col.: 
Bruchidae) 
 
Sahebzadeh, N. and Sh. Nakhaei Moghaddam 
Department of Plant Protection, Faculty of Agriculture, University of Zabol, najmeh.sahebzadeh@gmail.com 
 

Diatomaceous earths (DEs) as alternative to synthetic insecticides abrade insect cuticle, remove its epicuticular wax and 
desiccation by body water loss. Easily removing form the products before milling, low toxicity to mammalian and non-target 
organisms are advantages ofDEs applicationin the control of insects especially in the stores. This research evaluated the 
insecticidal efficiency of commercial formulations of DE including Dryside®, Silicosec® and Pyrisec® on 5-7 day old adults 
of bruchid beetles (Callosobracus maculatus F., Bruchus pisorum L., B. rufimanus L., and B. lentis L.) at 31±2 °C and 65±5 
% RH in dark. The final doses of DEs (LD20-LD80) were admixed with 100 grams of cowpea bean, green pea, fava bean and 
brown lentil, respectively. Each admixture was manually shaken for 5 min and placed them for 30 min at ambient 
temperature for uniform distribution and adherence to the grains. Then 50 grams of each treatment were placed in a glass 
bottle and 20 adults of bruchid beetles were introduced to experimental bottles. The numbers of dead and alive beetles 
wereassessedduring the 1st to the 15th day post-treatments. Results showed thatPyrisec®, (containing 25% pyrethrum, 3.1% 
pipronylbutaoxide and 97.5% of SilicoSec)caused significantly higher mortality than the other two formulations. All treated 
adults of C. maculatus, B. pisorum, B. rufimanus, and B. lentis were dead after 8, 7, 2 and 12 days of treatment with Pyrisec® 
at 4000 mgkg-1(LD100) which demonstrated the effectiveness of this dose against these pests. LD50 values of Pyrisec®, 
Dryside® andSilicosec® were estimated (900, 1000, 1200, 700), (1500, 1000, 1200, 900) and (1000, 1000, 1500, 900) mgkg-1 
on the bruchid beetles, respectively. As results confirmed mortality of DEs are highly affected by chemical structure of 
formulations, the type of treated grains (lentis), the insect species, time of exposure and dose (P < 0.001). As a conclusion, 
DE formulations can be used to protect grains against bruchid adults. The sensitivity of B. lentiscould be explained by its 
body thickness and seed sizes of treated lentil in comparison to others which is needed to study in future. Furthermore, the 
study of residual effects of the DE formulations on grains is required.  
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ŹŚƸģ�Ĩſƺſ�ƶƐƤƳ�řƽ�šŚŝƺŞů��Callosobruchus maculatus (Coleoptera: Bruchidae)���ƿĪƾ�ƮƸƯ�Żř�źţƿŹŚŞƳř�šǇƺƈŰƯ�šŚƟō�Ʋƽ�řŹřŵ�ƹ�Ƶŵƺŝƽ��ƶƴƯřŵ

ƯǀƳŚŝżƾ�ſƹǀŢſř�Ɩ��ŧŚţǀƯ�ƶſ�źǀŝƺƫ�ƱŚŝżǀƬŞƬŝ�ƮƄģ�ŚƾƹŹ�ƁŚƯ�ƹ�ŵƺŴƳ��ƽ�ƫŚƘƟǀŢ�ŚƷƽ�ƫƺŘţƹźěǀŤǀżƳō�ĨƿƮ�ŚƷƽ�ƃŹřƺĭƾ�C. maculatus�ſ�ƶƬưū�ŻřǀŘŤƀǀŘţƹźě�Ʋǀ�Źŵ�ŚƷŻŚƴ
�ƾƿŚƯŵ�Ǝƿřźƃ�ŢŰţ�ƵŚĮƄƿŚƯŻō°C�çtçí��ƾŞƀƳ�ŢŝƺƏŹ�ƹê�tëå��ƹ�ƹ��ŹƺƳ�ƵŹƹŵƽ�æë��ƹ�ƾĪƿŹŚţ�ŢƗŚſí�ŚƴƃƹŹ�ŢƗŚſƾƿ�ŢƟźĭ�ƭŚŬƳř��ưƿżƳō�ƵŹŚƈƗ�ƶǀƸţ�ŢƸūƾ��Żř

ƳŚǀƯ�ƵŵƹŹƾ�ŚƷƹŹǇƽ�ſ�ŢǀƫŚƘƟ�Ŝǀţźţ�ƲƿŶŝ�ƹ�Ŷƃ�ƵŵŚƠŤſř�źųō�ƲſǀŘŤƀǀŻŚƴǀŘţƹźě�Ʋƽ�ŚƷƹŹǇƽ�ƶƿŸƜţ�Ư�Żř�ƵŶƃǀƱŚŝż��ŚºƷƽ��ºƯ���řźŤºƀŝƺſ�Żř�ƵŵŚƠŤºſř�Śºŝ�ŹƺĩŸƽ��ƯƺºưƗƾ�
ŝƺƬĭƺưƷǀ�Ʋç��ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ���ƫŚƘƟǀƫƺŘţƹźě�ŢǀŤǀƯ�ƵŵƹŹ�ƵŹŚƈƗ�ƪĩ�ĨǀƳŚƾ�ŚƷƹŹǇ�C. maculatus�řźŤƀŝƺſ�Żř�ƵŵŚƠŤſř�Śŝƽ�ƯƺưƗƾ�ŝƺƬĭƺưƷǀ�ƶĩ�ŵřŵ�ƱŚƄƳ�Ʋ

řƿƹŹ�řźŤƀŝƺſ�Ʋƽ�Ư�ƶſ�źƷǀſƹ�ƶƴƯřŵ�Źŵ��ƱŚŝżǀƘƾ��ŻřpH��ç��Śţæç��ƷǀƫƹŹŶǀƯ�żƾ�ŝ�ƹ�ŵŵźĭǀźŤƄƿ�Źŵ�Ʊō�Ʋ�pHŚƷƽ�é��Śţê�Ư�ơŚƠţřƾ�ŝ�ƶĩ�ŶŤƟř�ºǀƫŚƘƟ�źĮƳŚ�ºǀſ�Ţǀ�ŘŤºƀǀ�Ʋ
ŘţƹźěǀŻŚƴƽ�Ư�ƵŵƹŹ�ŹŵǀƳŚƾ�řƿƯ�ŚƷƹŹǇ�Ʋƾ�ŹƺƏ�ƶŝ��ŶƃŚŝƿƫŚƘƟ�ƶĪǀƹ�Ţƿſ�ƵĦǀŘŤƀǀŻŚƴŘţƹźě�Ʋƽ�Ư�ƵŵƹŹ�ŹŵǀƳŚƾ�ţźţ�ƶŝ�ŚƷƹŹǇǀƹŹ�Ŝƽ�ƯǀƱŚŝż�ŚƷƽ�ƬŞƬŝ�ƮƄģƾ�ƁŚƯ�ƹ�ŵƺŴƳ��
�źŝřźŝå�æêë��å�æçæ��ƹå�æçå�żƳō�Ŷůřƹƿưƾ�Ư�ŹŵǀƬƾ�Řţƹźě�ƭźĭǀŶƯō�Ţſŵ�ƶŝ�Ʋ��ŚŤƳƿř�ŪƿƤŰţ�Ʋǀƫŵ�ƶŝ�ŵřŵ�ƱŚƄƳ�ƢǀǇŚŝ�ƪ�ƫŚƘƟ�Ʊŵƺŝǀſ�ŢǀŘŤƀǀŘţƹźě�ƲǀŻŚƴƽ���ºƬŞƬŝ�ƮºƄģƾ�

ƯǀŞſŚƴƯ�ƱŚŝżƾ�řźŝƽ�ŹŚƸģ�Ĩſƺſ�ƶƐƤƳ�řƽ�Ư�śƺƀŰƯƾ�ŵƺƃ���
��

Survey on biochemical characterization of digestive proteinases of Callosobruchus maculates on 
different fabaceous host plants 
 
Sarboland, S.1, F. Mehrkhou1 and M. Imani2 

1.Department of Plant Protection, Faculty of Agriculture, Urmia Univerist, Sarboland67@gmail.com, 
f.mehrkhou@urmia.ac.ir 2.Department of Basic Science (Biochemistry), Faculty of Veterniary, Urmia University, 
m.imani@urmia.ac.ir 

��
Callosobruchus maculatus (Coleoptera: Bruchidae) is one of the most important pest, which is polyphagous. Effect of 

three types of beans including cowpea, pea and mung bean on proteolytic digestive enzymes of C. maculatus was determined 
at 28 ± 2°C, 60 ± 5% RH and a photoperiod of 8:16 (L:D) hours. For sample preparation, the midgut of last instar larvae of 
C. maculatus, were used, and the proteolytic activity of larvae, which feed on Fabaceae, were studied using general substrate 
namely, hemoglobin 2%. total proteolytic activity of midgut larvae C. maculatus by hemoglobin showed that this substrate 
hydrolysis from 2-12 pH on three host plants and the maximum activity happen at acidic pH(4-5). since specific activity of 
Cystein proteinase was obtained as 0.156, 0.121, 0.120 U/mg for midgut on cowpea, pea and mung bean, respectively. the 
result showed that cowpea was the most suitable among mation host plants, it is due to the highest rate of Cystein proteinase 
activity. 

��
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��ƾºſŹźŝ�ºſŚƀůŢǀ��ƽŚºƷƹŹǇ��ŹƺºŞƳŻ��īźºŝ��Źřƺºų����ƭŶºƴĭDolerus puncticollis Thomson (Tenthredinidae; 

Hymenoptera)��ŢƟō�ƵƺƤƫŚŝ�ƭŶƴĭ�Źŵ�ƶƤƐƴƯ��ƱŚƜƯ�ř�ƶŝśŹŚĩŚƀĩƹŶƴƿ� 
��

ƶƫǇ�Ʒřźŝřǀưƾæ��ƹźěƿż�źƃƿƠƾ�ŻƿƵƺæ��ƱŚŝźƣ�ŵƿƵŶ�ŻŚŝæ��ƮſŚƣ�źĪƀƗƽ�źſƿŵżƹ�ƽ�ŹŚĩźſ�ŶưƇƽæ��
æ��ĭ�ƂŴŝǀƵŚ�Īƃżěƾ��żĩźƯ�ƤŰţǀšŚƤ�ŻŹƹŚƄĩƽ�ƹ�ƖŝŚƴƯ�ŞƏǀƘƾ�ƱŚŤſř�ŝŵŹřǀ�ƪ�ƱŚƜƯ��Ebrahimi.laleh@gmail.com���
��

ŹƺŞƳŻ��ƭŶƴĭDolerus puncticollis (Tenthredinidae; Hymenoptera) ��ƫŚƘƟ�ŚŝǀŹřƺŴĭźŝ�Ţƽ�ƹŹƽ�řźŝ��ƭŶƴĭƽ�ƫƹřǀƲ���ƱŚºƜƯ�ƶƤƐƴƯ�ƭŶƴĭ�ƕŹřżƯ�Źŵ�ŹŚŝ
ŵźĭ�ƵŶƷŚƄƯƿŶ� ŚƷƹŹǇƽ��ŢƟōŹŵ�ŵŹřƿŵřŵźų�ƹ�ŢƄƸŞ��ƩŚſæèîé��ƕŹřżƯ�ŹŵƭŶƴĭ��ƱŚƜƯ�ƶƤƐƴƯƖưū�Źƹōƽ�ƹ�ŚƯŻō�ƶŝƿƵŚĮƄ�ŶƳŶƃ�ƪƤŤƴƯ��Ư�Żř�ƕǈƏř�ŹƺƔƴƯ�ƶŝǀƱřż�ſŚƀůǀŢ�

řƿƲ�ƵźƄů�ř�ƶŝƿśŹŚĩŚƀĩƹŶƴ�ƶŝ��ƱřƺƴƗƵźƄů�Ƃĩ�řŹƿŪ�ƬƗǀƶ�ƶƤƐƴƯ�Źŵ�šǈƛ�šŚƟō��ŚƯŻōƿƂ�ŻƿŢƀ�Ŭƴſƾ�ƹŹƽ�ŚƷƹŹǇƽ�D. puncticollis��ºůřźƏƾ�ƹ��řźºūř�ŵźĭ�ºƿŶ��
ŚƷƹŹǇƽ�ƴſǀƯ�Śŝ�źųō�ƲǀĮƳŚǀ�ƱŻƹ�Ʋåç�å�t�æå�å�ƯǀƬƾ�ŚƯŻō�Źŵ�ƭźĭƿŶƳŶƃ�ƵŵŚƠŤſř�Ƃ��řźŝƽ�řƿƲ��ƁƹŹ�Żř�ŹŚĩƶŤƄƛō�ŻŚſƽ�źŤěƽ�ŚƷƽ�ƃǀƶƄ�řƽ���źƐƣ�Śŝî�ŤƳŚſƾ�źŤƯ���Śŝ
ŢƔƬƛ�ŚƷƽ�ƈŴƄƯƾ��ŻřřƿśŹŚĩŚƀĩƹŶƴ�SC��æê�ŶƇŹŵ���ƪƯŚƃ�ê�å��æ��è��ë��ƹçå�ěƾ�ěƾ�ŹŚŬţ�ƩƺƈŰƯ�Żř�ƭřƽ��ƵŵŚƠŤſř�ŵźĭƿŶ.�Żř��ƵŵŚƠŤſř�ŶƷŚƃ�ƱřƺƴƗ�ƶŝ�źƐƤƯ�śōŶƃ�

ƹ�ƪĩ�ŚƯŻōƿƂ�ƶſ�ŹŚŝ�ŹřźĪţ�ŵźĭƿŶ��ŶƇŹŵ�īźƯ�ƹ�Ưǀź�çé�ţ�Żř�žě�ŢƗŚſǀŹŚư��ŢŞŧŶƃ��ŚŤƳƿŪ�żŬţƿƶ�ŝƹźěǀ�Ţ�ſŚƀůǀŢ�ǇŚŝƽ�ŢƟō�ŢŞƀƳ�ƶŝ�řƿƲ�ŢƟō�Ƃĩ�řŹ�ƱŚƄƳ�ŵřŵ��
ƶŝ�ŹƺƏƽ ƶĩ�ŵŚƤƯƿź�LC20��LC50��ƹLC80�ţźţ�ƶŝǀŜ�ææ�å��æê�æ�ƹæì�æçěƾ�ěƾ�ƭř Żř�ŹŚŬţ�ƵŵŹƹřźƟƽ�ŵƺŝ��Śŝ�ř�ƶŝ�ƶūƺţƿƲ�Ư�ƶĩǀƱřż�LC50�ŵƹŶů�éåå��źºŝřźŝ���Żř�źºŤưĩ

Ƈƺţ�ŢƔƬƛǀƶ��ƵŶƃƶƗŹżƯ�řƽ���ƩŵŚƘƯêåå�ěƾ�ěƾ�ƭř��Ưƾ��ŶƃŚŝ�řƿƲ�ſŚƀů�ŢƟōǀŢ�ƀŝǀŹŚ�ǇŚŝƾƿ�ř�ƶŝ�ŢŞƀƳƿśŹŚĩŚƀĩƹŶƴ�ƱŚƄƳ�ŵřŵ�ř�ƹƿƲ����ƭŶºƗ�źƏŚºų�ƶŝ�ǇŚưŤůř�ƶƬŘƀƯ
ƪƀƳ�ƶƸūřƺƯ�ŚƷƽ�ƬŞƣƾ�ƃ�ƭƺưſ�Śŝ�ŢƟōǀưǀŚƾƿ�Ţſř����

��
Susceptibility of larvae of Wheat sawfly, Dolerus puncticollis Thomson (Tenthredinidae; 
Hymenoptera), a potential pest of wheat in Moghan, to indoxacarb 
 
Ebrahimi, L.1, P. Sharifi Ziveh1, G. Didehbaz1, G. Askari-Saryazdi and S. Sarkari1 
1.Department of Plant Protection, Research Center of Agriculture and Natural Resources of Ardebil (Moghan), Iran, 
Ebrahimi.laleh@gmail.com  
 

Wheat sawfly, Dolerus puncticollis (Tenthredinidae; Hymenoptera), with leaf-feeding activity on wheat was detected in 
wheat fields of Moghan for first time. Larvae of this pest were collected from wheat fields in Moghan (Ardebil province, 
Iran) during April, and May, 2015 and transferred to the laboratory. Toxicity of indoxacarb, (as a common insecticide against 
cereal pests in the region), on D. puncticollis was assayed. The last instar larvae weighing 0.10±0.02 g were used in bioassay 
experiments. Residual bioassay using glass Petri dishes (9 cm in diameter) were performed. Certain concentrations (i.e., 0.5, 
1, 3, 6 and 20 ppm from trade product) of the indoxacarb SC 15% were used. Distilled water was used as control and 
experiments replicated three times. Insect mortality was recorded 24 h post treatment. Probit analysis showed high 
susceptibility of the pest to indoxacarb. The values of LC20, LC50 and LC80 were 0.11, 1.15 and 12.17 ppm from trade 
product, respectively. Due to the extremely low value of LC50, which is around 400 times less than the recommended dose 
(500 ppm), this species is very sensitive to indoxacarb. This sensitivity is probably due to lack of chemical control history 
against the pest in previous generations. 
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���ŹŚºƸģ�ƾĭŶƴºƄĩ�šřźºŧř �ƵźºƄů�������ŶºǀŗƺŤƿŻřŹŚě�ŹƺºŞƳŻ�ƪºƯŚĩ�ƵźºƄů�ƽƹŹ�ƂºƧHabrobracon hebetor (Hym.: 

Braconidae)�ƾƷŚĮƄƿŚƯŻō�Ǝƿřźƃ�Źŵ��
��

ŶƸƯƽ�ŵǇƺƟƽæƪĭ�ŚƋźƯǈƛ���ŶưŰƯƽç��ƶƿŹŚūŚƣ�Ŷǀưůæ�ƣŵŚƇ�ŚƋŹ�ƹƾæ��
æ���ƱřźƸţ�ƵŚĮƄƳřŵ ��ƱŚŰƿŹƺŝř�žƿŵźěFooladi.mahdi@ut.ac.ir�ç��ƵŚǀĭ�šŚƤǀƤŰţ�ƶƀſƺƯ�Īƃżěƾ�ŹƺƄĩ��
��

�ŶǀŗƺŤƿŻřŹŚě�ŹƺŞƳŻHabrobracon hebetor�Īƿƾ��Ĩƿĥƺƫƺǀŝ�ƩźŤƴĩ�ƮƸƯ�ƪƯřƺƗ�Żř�ŢſřƩŚŝ�šŚƟō�ƹŹǇ�ƩźŤƴĩ�ŢƸū�ŹƺƄĩ�ƍŚƤƳ�Żř�ƽŹŚǀƀŝ�Źŵ�ƶĩ�Ĩƫƺě��ŵŹƺƯ�ƱřŹřŵ
Źřźƣ�ƵŵŚƠŤſř�Ưƾ�ŵźǀĭ��ř�ŹŵƿƤŰţ�ƲǀĭŶƴƄĩ�šřźŧř��Ƣƾ�ƵźƄů��ƲǀŤƧřźƿŵřŻō�ƂƧ��åê�å(&��ŶǀƯŚƨǀƳƺƬƟ����êåWG���ŶƿźěƺƬĩŚǀţ��éíSC���ƭǈƨǀſƺǀţ�ƹ��êåSP��ƹŹƽ�

ŻřŹŚě�ƪƯŚĩ�ƵźƄůƿŗƺŤǀ�ŶƷŚĮƄƿŚƯŻō�Ǝƿřźƃ�Źŵƾ�Ŷƃ�ƾſŹźŝ��ŵŹō�Ŷǀŝ�ƶƳřƹźě�ƭƺſ�Ʋſ�ƹŹǇ�Żř�ŹƺŞƳŻ�ƪƯŚĩ�ƵźƄů�ƁŹƹźě�ƽřźŝ��Ephestia kuehniella��řźºŝ�ƹƽ���ƭŚºŬƳř
ŢƀƿŻ�šŚƄƿŚƯŻō�ƣŚŝ�ƾſŚưţ�ƁƹŹ�Żř�ƾŬƴſƾ�Ŷƃ�ƵŵŚƠŤſř�ƵŶƳŚƯ���Śŝ�ŹƺţŚŝƺƨƳř�ƶŝ�ƝƹźƓ��ŹŚưǀţ�Żř�žě�ŚƯŵƽ�ºCçtçìŞƀƳ�ŢŝƺƏŹ��ƾ�êtëê���ŹƺºƳ�ƵŹƹŵ�ƹƽ�æë���ŢƗŚºſ

ŚƴƃƹŹƿƾ��ƹí�ŹŚţ�ŢƗŚſƿĪƾ�ŶƴŤƟŚƿ�ƩŚƤŤƳř��ŹŚƸģ�ƹ�Ţƀǀŝ���ƹ�īźºƯ�ƱřżǀƯ�ƾſŹźŝ�ƽřźŝ�ƝƹźƓ��ŹŚưǀţ�Żř�žě�ŢƗŚſ�������ŶºƴŤƟźĭ�Źřźºƣ�ŶºƿŵŻŚŝ�ŵŹƺºƯ�ƾƫŚºưŤůř�źºǀƯ����Żř�žºě
ƂƿŚƯŻō�Ư�ƽŚƷŢƔƬƛ�ƶƴƯřŵ�ƾţŚƯŶƤ��šŚŞǀƧźţ�ƽřźŝ�ŚƷŵřŻō�ºƿŤųřźǀ�Ʋ�ppmèêåå�ëçê�ƳƺƬƟ��ǀƯŚĪ�ºǀ�Ŷ�ppmæêåå�èêå�ţ��ǀźěƺƬĩŚ�ºƿ�Ŷ�ppmæååå�éåå��ţ�ƹǀ�ºſƺǀ�ƭǈĪ

�ppmæå�æ��ŶƳŶƃ�ƲǀǀƘţ���źƿŵŚƤƯ�ŪƿŚŤƳ�źŝŚƴŝêåLC�ƵźƄů�ƽřźŝ�ƂƧ��Ŝǀţźţ�ƶŝ�ƭǈĪǀſƺǀţ�ƹ�ŶƿźěƺƬĩŚǀţ��ŶǀƯŚƨǀƳƺƬƟ��ƲǀŤƧřźƿŵřŻō�ƽŚƷèìêê��êêæ��éëì�ƹè�æê�ƾě�ƾě��ƭř
ŶƳŶƿŵźĭ�ŵŹƹōźŝ���źƿŵŚƤƯ�ƲǀƴĤưƷçêLC�Ŝǀţźţ�ƶŝìîæ��çìì��çëî��ƹæ�éé�ƾě�ƾě�Ŷƿŵźĭ�ŵŹƹōźŝ�ƭř��Ʋƿř�ƶŝ�ƶūƺţ�Śŝ��ƶƧêåLC�ƵźƄů�ƂƧ��ƲǀŤųřźƿŵřŻō�ƽŚƷ�çååå�ěƾ�ěƾ�ƭř��ƹ

ŶǀƯŚƨǀƳƺƬƟ��çêå�ěƾ�ěƾ�ƭř�ƶƗŹżƯ�Żƹŵ�Żř�Ƃǀŝ�Ư�Ŝǀĩźţ�ƹŵ�Ʋƿř�ƲƿřźŝŚƴŝ��Ţſř�ŚƸƳō�ƽřƾ�ŚƿŶƳŚĩ�ŶƴƳřƺţƽ�ŞſŚƴƯƾ�řźŝƽ�ƤǀƠƬţ�ŢƿźƿŶƯƾ�ŶƴƃŚŝ�šŚƟō� 
 

Study�of lethal effects of four insecticides on adult Habrobracon hebetor (Say), 
(Hym.:Braconidae) in laboratory conditions 
 
Fooladi, M.1, Gh. Golmohammadi2, H. Ghajarieh1 and R. Sadeghi1 

1.Department of Entomology and Plant Pathology, College of Aboureihan, University of Tehran, Iran, 
Fooladi.mahdi@ut.ac.ir�2.Iranian Research Institute of Plant Protection, Tehran 
 

The parasitoid wasp Habrobracon hebetor is one of the important agents of biological control that are used for 
controlling larva in many regions of Iran. In this investigation, lethal effects of four insecticides azadirachtin (EC-0.05%), 
flonicamid (WG-50%), thiacloprid (SC-48%) and thiocyclam (SP-50%) on adult of H. hebetor, were studied in laboratory 
conditions. Experiments were carried out using contact effect. After treatment, petri-dish transferred into incubator with 27±2 
ºC, 65±5 % humidity, 16:8(L:D) h. Twenty-four hours after treatment, petri-dish were detected for mortality values. After 
preleminary experiments concentration ranges were taken for azadirachtin (625-3500ppm), flonikamid (350-1500ppm), 
thiacloprid (400-1000ppm) and Thiocyclam (1-10ppm). For azadirachtin, flonikamid, thiacloprid thiocyclam, with 
791,277,269 and 1.44 ppm , the values of  LC50 were 3755,551,467 and 3.15 ppm, respectively. Since LC50 of azadirachtin 
and flonikamid were more than field dose, these two compounds have potential to be chosen as an acceptable option for IPM. 
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ſŹźŝƾ�ĭŶƴƄĩ�šřźŧřƾ��ƵźºƄů��ƂºƧ���ƲǀŤƧřźºƿŵřŻō�ƽŚºƷ��ţ��ŶºǀƯŚƨǀƳƺƬƟ��ǀ��ƹŹ�ƭǈĪǀºſƺǀţ��ŶºƿźěƺƬĩŚƽ���ŹƺºŞƳŻ�ƵźǀƠºƃ� �
Habrobracon hebetor (Say), (Hym.: Braconidae)��

��
ŶƸƯƽ�ŵǇƺƟƽæƶƿŹŚūŚƣ�Ŷǀưů��æŶưŰƯ�ƪĭ�ŚƋźƯǈƛ��ƽç ƣŵŚƇ�ŚƋŹ�ƹƾæ��
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ƶƳŚƯŚſ�Źŵ�ŻŹƹŚƄĩ�ƽŚƷƽ�ƘǀŞƏ�ƱŚƴưƃŵ�ƞƬŤŴƯ�ƪůřźƯ�ƲƿřźŝŚƴŝ�Ţſř�ƩƹřŶŤƯ�ƹ�ŪƿřŹ�ƽźƯř�šŚƟō�ƩźŤƴƧ�ƽřźŝ�ƭƺưſ�Żř�ƵŵŚƠŤſřƾ�ƂĪŤƟō�ƉźƘƯ�Źŵ�ƾƯ�Źřźƣ�ŚƷ�ŶƳźǀĭ��
ſŹźŝ�ƂƷƹĦě�Ʋƿř�Żř�ƝŶƷƾ�ĭŶƴƄĩ�šřźŧřƾ�ƵźƄů�ƕƺƳ�ŹŚƸģ�ƲǀŤƧřźƿŵřŻō�ƂƧ���åê�å(&��ŶǀƯŚƨǀƳƺƬƟ����êåWG��ŶƿźěƺƬĩŚǀţ����éíSC���ƭǈƨǀſƺǀţ�ƹ��êåSP��ƹŹƽ�

ŹƺŞƳŻ�ƵźǀƠƃH. hebetor�řźƃ�ŹŵƿŚƯŻō�ƎƿƷŚĮƄƾ�ŵƺŝ��Ơƃ�ƁŹƹźě�ŢƸūǀƵź �Ʋſ�ƹŹǇ�Żř��ŹƺŞƳŻƭƺſ�ŝ�ƶƳřƹźěǀŵŹō�Ŷ�Ephestia kuehniella ��Ŷƿŵźĭ�ƵŵŚƠŤſř��řźŝƽ��ƭŚŬƳř
ŚƯŻōƿŻ�šŚƄƿŢƀ�Ŭƴſƾ�ƶƏƺƛ�ƁƹŹ�Żř�Źƹƽ�ŵźĭ�ƵŵŚƠŤſřƿŶ��ƂƿŚƯŻō�Żř�žě�ŢƔƬƛ�ƶƴƯřŵ�ƾţŚƯŶƤƯ�ƽŚƷ��ƽřźŝ�ŚƷ�ƲǀŤƧřźƿŵřŻō�éååå�æêåå���ŶºǀƯŚƨǀƳƺƬƟ���æêåå�çêå���

�ŶƿźěƺƬĩŚǀţ�æååå�æåå���ƭǈĪǀſƺǀţ�ƹ�ìåå�çåå��ƾě�ƾě�ŶƯō�ŢſŶŝ�ƭř��ŚƯŵ�Śŝ�ŹƺţŚŝƺƨƳř�ƶŝ�ƝƹźƓ��ŹŚưǀţ�Żř�žěƽ�çtçì�ŞƀƳ�ŢŝƺƏŹ��ŽƺǀƀƬſ�ƶūŹŵƾ�êtëê��ƹ�ŶƇŹŵ
ŹƺƳ�ƵŹƹŵƽ�æë ƿŚƴƃƹŹ�ŢƗŚſƾ��ƹí�ĪƿŹŚţ�ŢƗŚſƾ�ŶƴŤƟŚƿ�ƩŚƤŤƳř��Śů�ŪƿŚŤƳĩƾ�řźŝ�ƶĩ�Ţſř�Ʊō�Żřƽ���ƭǈĪǀºſƺǀţ�ƹ�ŶƿźěƺƬĩŚǀţ���ŶǀƯŚƨǀƳƺƬƟ��ƲǀŤƧřźƿŵřŻō�ƭƺưſçêLC���ƶºŝ

źŝřźŝ�Ŝǀţźţèåìå��çæç��æåì�ƹçëé�źƿŵŚƤƯ�ƹêåLC�źŝřźŝ�Ŝǀţźţ�ƶŝéîëé��çæîå��ëíæ�ƹæêèî�ƾě�ƾě�Ư�ƭřƾ�ŶƃŚŝ����ŪƿŚºŤƳ�ƶŝ�ƶūƺţ�ŚŝêåLC����ƾţŹƺºƇ�Źŵ�ƵŶºƃ�ŵŹƹōźºŝ���ƶºƧ
ƂƿŚƯŻō�ƶƗŹżƯ�ƽŚƷ�ƵźǀƠƃ�ƽřźŝ�šŚŞǀƧźţ�Ʋƿř�ƶưƷ��ŶƴƿŚưƳ�ŶǀƿŚţ�řŹ�ŪƿŚŤƳ�Ʋƿř�ƽř�ŶƳŹřŵ�ƾưƧ�źƐų�ŹƺŞƳŻ�ƽŚƷ��ƾƯ�ƲƿřźŝŚƴŝ���ƽřźºŝ�Ţſř�ƵźǀƠƃ�ŢǀƘưū�ũƹř�ƶƧ�ƾƳŚƯŻ�ŶƴƳřƺţ

ŶƳźǀĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ŢƟō�ƩźŤƴƧ���
 

Study of lethal effects of four insecticides on pupaeof Habrobracon hebetor (Say), (Hym.: 
Braconidae) in laboratory conditions 
 
Fooladi, M.1, H. Ghajarieh1, Gh. Golmohammadi2 and R. Sadeghi1 

1.Department of Entomology and Plant Pathology, College of Aboureihan, University of Tehran, Iran, 
Fooladi.mahdi@ut.ac.ir 2.Iranian Research Institute of Plant Protection, Tehran 
 

In agricultural systems the usage of pesticides for controlling pests has widely been extended therefore different stages of 
natural enemies are exposed to insecticides. The purpose of this paper is to study lethal effects of four pesticides azadirachtin 
(EC-0.05%), flonicamid (WG-50%), thiacloprid (SC-48%) and thiocyclam (SP-50%) on pupae Habrobracon hebetor in 
laboratory conditions. In order to nurture H. hebetor 3th larva of Ephestia kuehniella were used and biometric experiments 
has performed with deeping bioassay. After primary tests, density range for azadirachtin (1500-4000), flonikamid (250-
1500), thiacloprid (100-1000) and thiocyclam (200-700) ppm were calculated. After treatment, petri-dish transferred to 
incubator with 27±2 ºC, 65±5 % RH, 16:8 (L:D) h. The Results showed that for azadirachtin, flonikamid, thiacloprid and 
thiocyclam insecticides, LC25 has attained 264, 107, 212 & 3070 and the values ofLC50were1539, 681, 2190 & 4964 ppm, 
respectively. Considering the results for LC50 if field test approve these amounts, it can be concluded that all of these 
combinations for H.hebetor pupa will be safe. Therefore they can be used for controlling pests in the pupa population.  
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ƵźƄů�ƾƿřŹŚĩ�ƞƷ�ƂƧ���ƭŶƴĭ�ƾƫƺưƘƯ�Ʋſ�ƽƹŹ�řŶŞƯǇEurygaster integricepsƱŚƸƠƇř�ƱŚŤſř�Źŵ����
��

Ƣů�ŚƋźǀƬƗ�ŽŚƴƃÎ��ƽŶưŰƯ�ƾƬƗ�ŹƺěÏ�ƹ�ƶƯǈƗ�ƮƿźƯ�ƵŵřŻÎ��
Î���ƱŚƸƠƇř�ƱŚŤſř�ƾƘǀŞƏ�ƖŝŚƴƯ�ƹ�ƽŻŹƹŚƄƧ�šŚƤǀƤŰţ�żƧźƯ��šŚƤǀƤŰţ�ƂŴŝ�ƵŚǀĭ���ƾĪƃżěÏ��šŚƤǀƤŰţ�ƶƀſƺƯ�ƵŚǀĭ�ƾĪƃżě 

��
�ƭŶƴĭ�ƲſƮƸƯ�źţƿƲ�ŢƟō�ŶƃŚŝ�ƾƯ�Ʊřźƿř�Źŵ�ƭŶƴĭ��ƬƇř�šŹŚƀųƾ�ĩ�ƂƷŚĩ�ƶŝ�ƍƺŝźƯ�ŢƟōǀƠƾ�ƶƳřŵ�ŚƷƽ�Ţſř�ƭŶƴĭ��źţźŧƺƯ�ƾƿŚǀưǀƃ�ƵŻŹŚŞƯ�źƋŚů�ƩŚů�Źŵƿ�ƁƹŹ�Ʋ

Ư�ƭŶƴĭ�Ʋſ�ƩźŤƴĩ�ŢƸūƾ�ŶƃŚŝ��ŵŚƤƯ�ƶƫŚſ�źƷƿŻ�źƿŵŚƽ�ŢƟō�ř�ƩźŤƴĩ�ŢƸū�ƂĩƿƯ�ƵŵŚƠŤſř�ŢƟō�Ʋƾ�ŵƺƃ��ƤŰţ�Ʋƿř�ŹŵǀřŹŚĩ�Ƣƾƿ�ƵźƄů�Ƃĩ�ŚƷƽ�ƾſ�řŶŞƯǇ��ƲƿźţƺƫŚƷ�Śŝ
ſǇƺƯźƟǀŶū�ƱƺƿŶ�ƀƳŚĜſƺſǀƱƺ��ƞƷó��řŶŞƯǇê�ŶƇŹŵſŹźŝƾ�Ŷƃ��Żř�ŶƴţŹŚŞƗ�ƵŶƃ�ƵŵŚƠŤſř�ŚƷŹŚưǀţ���ƱƺǀƀƫƺƯřêå��ŶƇŹŵ�Śŝ�ƱƺǀţƹźŤǀƴƟ�ŢƔƬƛÐÐ�Ð��ƱƺǀƀƫƺƯř��ŹřżƷ�Źŵ
ƲƿźŤƯŚŤƫŵç�ê��ŶƇŹŵŚŝ��ŢƔƬƛÎ��ŹřżƷ�Źŵ��ƀƳŚĜſƺſǀ�ƞƷ�Ʊ�ƺó��řŶŞƯǇê��ŢƔƬƛ�ƶſ�Śŝ�ŶƇŹŵÓÔ�Í��Ò�Í��ƹÐÐ�Í�ŹřżƷ�Źŵ��ŶƷŚƃ�ƹŶƳŵƺŝ�������ŭźºƏ�ŜºƫŚƣ�Źŵ�ŚºƷŹŚưǀţ�Ʋºƿř

ƥƺƬŝ�Ʈſ�ƱŚƯŻ�Źŵ�Źřźƨţ�ŹŚƸģ�Śŝ�ƾƟŵŚƈţ�ƪƯŚƧ�ƽŚƷ�Ŷƃ�ƾſŹźŝ�ƵŹƺě�ƹ�ŹŵŚƯ�Ʋſ�ƶǀƬƗ�ƾƃŚě��ŚŤƳƿŚƯŻō�Żř�ƪƇŚů�ŪƿƴƘƯ�ƝǈŤųř�ƭŶƗ�ŵƺūƹ�Ƃƾ�ŝ�ŹřŵǀƵźƄů�Ʋ�Ƃĩ��řŶŞƯǇ
Śſƽ��ƲƿźţƺƫŚƷ�ƵźŧƺƯ�ƵŵŚƯ�ŚŝSC 5%��ŢƔƬƛ�ƶſ�ŚŝÓÔ�Í�Ò�Í��ƹÐÐ�Í�ƵźƄů�ŚŝŹřżƷ�Źŵ�Ƃĩ�ŚƷƽ�řŹƿ�Ū�ƱƺǀţƹźŤǀƴƟ�ƱƺǀƀƫƺƯřEC50��Śŝ�ŢƔƬƛÐÐ�Ð��ƱƺǀƀƫƺƯř��ŹřżƷ�Źŵ

ƲƿźŤƯŚŤƫŵ�EC 2.5�Śŝ��ŢƔƬƛÎ�ŹřżƷ�Źŵ���ƱŚƸƠƇř�ƱŚŤſř�Źŵ�řŹ�Ư�ƱŚƄƳƾ�ŶƷŵ��ř�ƶŝ�ƶūƺţŚŝƿƲ�ŝ�ƶĩǀŻŵ�ƶſ�Ʋ�ƟźƈƯƾ�řƿƴƘƯ�ƝǈŤųř�Ʈſ�Ʋƾ�Źřŵƽ�ưƳ�ƵŶƷŚƄƯƾ��źƔƳ�Żř�ŵƺƃ
ŵŚƈŤƣřƽ�ƟźƈƯ�Żŵƾ�ÐÐ�Í��ŹřżƷ�ŹŵƇƺţ�ƪŝŚƣǀƯ�ƶƾ�ŶƃŚŝ���

 
Efficacy of insecticide Hef-Lambda against Eurygaster integriceps in Isfahan province 
 

Haghshenas, A. R.1, A. Mohammadipour2 and M. Allamehzadeh1 

1.Plant Protection Research Dept. Agricultural and Natural Resources Research Center, 2.Plant Protection Research 
Institute 
 

The Sunn pest is the major insect pest of cereal, especially wheat and barley in Iran. The main damage of this pest to 
wheat is through decreasing grain quality.Chemical control is the most effective control method of sunnpest. Every year a 
large amount of pesticides is used for controlling this pest.In this study, the efficiency of the new formulation lambda-
cyhalothrin SC 5% (Hef-lambda®) was investigated against sunn pest. Treatments include: fenitrothion EC50 with a 
concentration of 3.33 ml/l, deltamethrin EC 2.5% with a concentration of 1 ml/l and Hef-lambda SC 5% with three 
concentrations of 0.67, 0.5 and 0.33 ml/l. These treatments were evaluated in a randomized complete block design with four 
replicates against overwintered sunn pest adults and nymphs. Data were analyzed and compared using the SAS 9.1 software 
program. Analysis of variance showed that hef-lambda SC 5% concentrations of 0.67, 0.5 and 0.33 ml/l were not 
significantly different with the conventional insecticides (fenitrothion EC 50%, and deltamethrin EC 2.5%) for overwintering 
adults and nymphs. So with regard to economic advantages hef-llambda SC 5% concentrations of 0.33ml/l can be 
recommended for both overwintered adults and nymphal stage of Sunn pest control. 
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����������ŶºƴƣŹŶƴƜģ�Ŷºǀŝ�ƚƫŚºŝŚƳ�ƪºůřźƯ�ƵŹƹŵ�ƩƺºƏ�źºŝ�ŵƺºƿźěƺŤƟ�ƹ�ŚºƯŵ�źǀŧŐţScrobipalpa ocellatella (Lepidoptera: 

Gelechiidae) 
 

Ŷưůř�ƶưƏŚƟƽƘſ��ǀƯźŰƯ�Ŷƾ�Ư�ƮƔƗř�ƹ�ŹƺěǀƳŚĪƾ 
ƵźƄů�Ƶƹźĭ�ƱřźƸţ��ŽŹŶƯ�Ţǀŝźţ�ƵŚĮƄƳřŵ��ƽŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽŻŹƹŚƄĩ�ƾſŚƴƃ��Fatemeh.ahmadi@modares.ac.ir��

��
ŝǀŶƴƣŹŶƴƜģ�Ŷ�(Boyd) �Scrobipalpa ocellatella��ƿĪƾ�ƮƸƯ�Żř�źţƿř�Źŵ�ŶƴƣŹŶƴƜģ�šŚƟō�ƲƿŢſř�Ʊřź��řƿŚě�Źŵ�ƵźƄů�ƲǀƿƵŚţƺĩ�Śŝ�ƱŚŤƀƯŻ�ƹ�ż��ƹ�ŻƹŹ�ƩƺƏ�ƱŶƃ

ŚěǀƿƲ�żĩźƯ�ƶƳřƺū�Źŵ�źųō�Ʋſ�ƹŹǇ�šŹƺƇ�ƶŝ�ŚţŶưƗ�ŚƯŵ�ƱŶƯōƽ�ĭǀƯ�ƵŶƷŚƄƯ�ƵŚƾ�ŵƺƃ��ř�Źŵƿ�ƲŧŐţ�ƶƘƫŚƐƯǀźěƺŤƟ�źƿ�ŵƺ�æë���ŚƴºƃƹŹ�ŢƗŚºſƾƿ���Śºţæë���ŹŚºţ�ŢƗŚºſƿĪƾ���Źŵ
ŚƷŚƯŵƽ�çå��ƹçê�ƀƬſ�ƶūŹŵǀ�źŝ��Žƺŝ�ƚƫŚŝŚƳ�ƪůřźƯ�ƵŹƹŵ�ƩƺƏǀſŹźŝ�ŵŹƺƯ�Ŷƴƣ�ŹŶƴƜģ�Ŷƾ�ŢƟźĭ�Źřźƣ��ŚŤƳƿźěƺŤƟ�ƶĩ�ŵřŵ�ƱŚƄƳ�Ūƿŵƺ�ŚƷƽ�ŚƷŚƯŵ�Źŵ�ƞƬŤŴƯƽ�źĩŷ�ƹŹ�ƵŶƃƽ�

ƴū�ŶƃŹ�ƵŹƹŵ�ƩƺƏǀƴƾ�ŧŐţǀƴƘƯ�źƾ�Źřŵƽ�ŢƃřŶƳ��ƹŹǇ�ƵŹƹŵ�ƩƺƏƽ�źěƺŤƟ�ŹŵƿŚƷŵƺƽ�æë��í���æé��æå��æç�æç���ƹí��æë��ŹŚţƿĪƾ��ŚƴƃƹŹƾƿ��ŚƯŵ�Źŵƽ�çå�ƀƬſ�ƶūŹŵǀ�ƶŝ�Žƺ
ţźţǀŜ�åç�æ�tæç�çç���ëí�å�tèè��èì�å�té�çì���ëí�å�tê�æî�Ơƃ�ƵŹƹŵ�ƩƺƏ�ƹǀĭźƾèì�å�tëç�ì���ì�å�tèì�æè��èç�å�tèì�í��ƹéé�å�tæç�í�Ŷƃ�ƶŞſŚŰƯ���ƩƺƏ

ŹǇ�ƵŹƹŵƹƽ�źěƺŤƟ�ŹŵƿŚƷŵƺƽæë��í���æé��æå��æç�æç���ƹí��æë��ŹŚţƿĪƾ��ŚƴƃƹŹƾƿ��ŚƯŵ�Źŵƽ�çê�ƀƬſ�ƶūŹŵǀţźţ�ƶŝ�ŽƺǀŜ�ìí�åtë�çç���êî�å�tçê�èê��íé�å�tçë���è�å�t
è�æì�Ơƃ�ƵŹƹŵ�ƩƺƏ�ƹǀĭź�ƾéê�åtìê�ë���êì�åtèê�æè��éé�åtíì�ë��ƹéì�åtæè�ì�ƳǀŶƃ�ƶŞſŚŰƯ�ż��ŝ�ƶŝǀŵ�ƱŚƿƹŹǇ�ƵŹƹŵ�ƩƺƏ��źĮƽ�źěƺŤƟ�ŹŵƿŚƷŵƺƽæë��í���æé��æå��

æç�æç��ŹŚţƿĪƾ��ŚƴƃƹŹƾƿ��ŚƯŵ�Źŵƽ�çå�ƀƬſ�ƶūŹŵǀţźţ�ƶŝ�ŽƺǀŜæè�æ��ì�æ�ƹ�é�æ�Ơƃ�ƵŹƹŵ�ƩƺƏ�ƹǀĭźƾ�ţźţ�ƶŝǀ�Ŝåè�æ��ë�æ��ƹîé�å�ŝ�źŝřźŝǀř�ƩƺƏ�Żř�źŤƄƿ�Źŵ�ƵŹƹŵ�Ʋ
�ŶƷŚƃí��æë��ŹŚţƿĪƾ��ŚƴƃƹŹƾƿ��řżƟřƿŵřŵ�ƱŚƄƳ�Ƃ��ƴĤưƷǀŚƯŵ�Źŵ�Ʋƽ�çê�ƀƬſ�ƶūŹŵǀƩƺƏ�Žƺ�ŶƃŹ�ƵŹƹŵƽ�ƹŹǇ��ţźţ�ƶŝǀ�Ŝè�æ��æ�ç���ê�æ�Ơƃ�ƵŹƹŵ�ƩƺƏ�ƹǀĭźƾ�îê�å��

íî�æ��ƹîë�å�ŶƃŹ�ƵŹƹŵ�ƩƺƏ�źŝřźŝƽ�řżƟř�ŶƷŚƃƿŵřŵ�ƱŚƄƳ�Ƃ��ŚŤƳƿƤŰţ�ŪǀƯ�ƱŚƄƳ�Ƣƾ�źěƺŤƟ���ŚƯŵ�źŝ�ƵƹǈƗ�ƶĩ�ŶƷŵƿƳ�ŵƺǀŝ�ƚƫŚŝŚƳ�ƪůřźƯ�ƵŹƹŵ�ƩƺƏ�źŝ�żǀŹŶƴƜģ�Ŷ�ŧŚţ�Ŷƴƣǀ�ź
ŵŹřŵ���
��

The effect of temperature and photoperiod on the duration of the immature stages of sugar beet 
moth, Scrobipalpa ocellatella (Lepidoptera: Gelechiidae) 
 
Ahmadi, F., S. Moharramipour and A. Mikani 
Department of Entomology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Fatemeh.ahmadi@modares.ac.ir 
 

The sugar beet moth, Scrobipalpa ocellatella (Boyd), is one of the most serious pests of sugar beet in Iran. In autumn and 
winter, the last instar larvae appears in the central bud of sugar beet. The effect of various photoperiods (16 to 8 h photo 
phase) at 20 and 25 °C on the duration developmental time of this insect�s immature stages was assessed. The results showed 
that different photoperiods at both temperatures had no significant effect on embryonic developmental period. Larval 
developmental period at 8:16, 10:14, 12:12 and 16:8 (D: L) at 20° C was estimated 22.12�1.02, 33�0.68, 27.4�0.37, 
19.5�0.68 and pupal development period was estimated 7.62�0.37, 13.37�0.7, 8.37�0.32 and 8.12�0.44 respectively. Larval 
development period at 8:16, 10:14, 12:12 and 16:8 (D: L) at 25° C was 22.6�0.78, 35.25�0.59, 26�0.84, 17.3�0.3 and pupal 
development period was 6.75�0.45, 13.35�0.57, 6.87�0.44 and 7.13�0.47 respectively. In the other word, larval development 
period at photoperiod 8:16, 10:14 and 12:12 (D:L) at 20° C was increased 1.13, 1.7 and 1.4 times and pupal development 
period was 1.03,1.6 and 0.94 times longer than control (16L: 8D) respectively. Also at 25° C larval developmental period 
were increase 1.3, 2.1, 1.5 and pupal development period 0.95, 1.89 and 0.96 times longer than control respectively. The 
results showed that beside temperature, also photoperiod has an effect in the immature stages of sugar beet. 
� � 
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�����ƾŗŚºǀƫŚŤƿř�ƹźºſ�ƵŚºǀĭ�žƳŚºſř�ƾĭŶºƴƴĩ�Źƹŵ�šřźŧř��Cupressus sempervirens��ŚºƿŹǇŚƯ�ƶºƄě�ƽƹŹ����Anopheles 

stephensi Liston (Diptera: Culicidae)��Ʊřźƿř�Źŵ��
��

ƾƯŹ�ŽŚŞƗŻřŹ�ƾƬƘſŚŞƗ���ƹ�Ʋƿŵ�ŶƿƺƳ�ŶƿŶū�Ţſźě��
ŤƀƳřǀř�ŹƺŤſŚě�ƺŤƿƤŰţ�żĩźƯ��Ʊřźǀŝ�šŚƤǀĥƺƫƺƴĪţƺƽƤŰţ�Ƶƹźĭ��ǀŹǇŚƯ�šŚƤƿƬƣŚƳ�ƹ�ŚǀƲ��
��

ĭ�žƳŚſřǀ�ƵŚCupressus sempervirens�řźŝƽ�ŻŹřƿŝŚƾ�ŗřŹŚĩƾ�ĭŶƴƴĩ�Źƹŵƾ��ƪŝŚƤƯ�ŹŵAnopheles stephensi Liston, (Diptera: Culicidae)���ŵŹƺºƯ
ŢƟźĭ�Źřźƣ�ƵŵŚƠŤſř��řƿŢƔƬƛ�Źŵ�ƵŹŚƈƗ�Ʋ�ŚƷƽ�ƶƬưū�Żř�ƞƬŤŴƯ��çê��êå�ƹ��ìê�× (v/v)�ƶƄě�ƹ�ŢƟźĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�řźŝ�ŚƷƽ�ƿƶƄě�Śŝ�ŽŚưţ�Źŵ�ŢƗŚſ�Ĩ�ŚƷƽ��ƵŵŚƯ

ŶƴŤƟźĭ�Źřźƣ��řƿĩźţ�Ʋǀ�ŜŢƔƬƛ�Źŵ�ŚƷƽ�çê��êå��ƹ (v/v)ìê×��ƶŝ�ƶƄě�ŹřźƟ�ŜūƺƯ���ūƹźų�ƶƔƠŰƯ�ƪųřŵƾ�ţźţ�ƶŝǀƯ�ƶŝ�ŜǀƱřż��è�±êå���è�±�ëê���ƹÑ�±�ÔÔ�ŶƇŹŵ���řŹ�Ŷƃ��
ŹřƺŴƳƺų�űźƳ��ƵƹǈƗ�ƶŝƽ�ř�Źŵ�ŚƷ�ƶƄěƿ�ƲŢƔƬƛ��ŚƷè�ææ���æ�ì��ƹè�ŵƺŝ�×��ƴĤưƷǀƵŶƳŻ�űźƳ�Ʋ�ƶƄě�ƱŶƳŚƯ��ŚƷè�±�éî���é�±�èé��ƹÑ�±�ÏÐ��×ţźţ�ƶŝǀŜ�Ŷƃ�ƁŹřżĭ���ŢƔƬƛ

ìêžƳŚſř�×�C. sempervirens�ŝǀźŤƄƿŧŚţ�ƲǀŚƤƯ�Źŵ�řŹ�źƿŢƔƬƛ�Śŝ�ƶƀ�ŚƷƽ�ŵƿŢƃřŵ�źĮ��ƴĤưƷǀ������ŢºƔƬƛ�ƶºĩ�Ŷºƃ�Ƶŵřŵ�ƱŚºƄƳ�ŭƺºƋƹ�ƶŝ�Ʋçê�źºŤưĩ�×ƿ��Źŵ�řŹ�źºŧř�Ʋ
ĭŶƴƴĩŹƹŵƾ�ŵŹřŵ��řƿƴƃƹŹ�ƶŝ�ƶƘƫŚƐƯ�Ʋƾ��Ƙưū�ƶºĩ�ŵźĩ�ŹŚĪƃō�ºǀ�ŚºƷ�Ţƽ��ƬƣŚºƳǀŹǇŚƯ�Ʋ�ºƿ�ºƯ�řŹ�Śƾ�����źŧŒºƯ�ŻźºƏ�ƶºŝ�Ʊřƺºţƽ��ºſƺŝǀ���ŚºƷ�Ŷºƴŝ�ƶºƄě�ƶƬƽ����ƵŹŚºƈƗ�ƶºŝ�ƶŤºƄƛō� �

C. sempervirens�ŵźĩ�ƩźŤƴĩ��Ư�źƔƳ�ƶŝƾ�ř�ƶĩ�ŶſŹƿĩźţ��ƵŵŚƯ�ƲǀŞſŚƴƯ�Ŝƾ�řźŝƽ�Ɓżĭ�ƪŝŚƤƯ�Źŵ�ŵřźƟř�ŢƓŚƠůAn. stephensi�ŶƃŚŝ���
��

Excito-repellency effects of essential oils from Cupressus sempervirens (Italian cypress) on the 
malaria mosquito, Anopheles stephensi Liston (Diptera: Culicidae) in Iran 
 
Rami, A., A. Raz and N. Dinparast Jadid 
Malaria and Vector Research Group (MVRG), Biotechnology Research Center (BRC), Pasteur Institute of Iran, Tehran, Iran 
 

Cupressus sempervirens essential oil was used to evaluate the efficiency of excito-repellency activity against Anopheles 
stephensi Liston, (Diptera: Culicidae). C. sempervirens essential oil was used at different concentrations of 25, 50 and 75% 
(v/v) and the mosquitoes were exposed for an hour. The compound showed 50.5± 2.8, 65.3± 3.1 and 77± 3.9% entry to exit-
trap at 25%, 50% and 75% (v/v), respectively. In addition, the mean blood feeding rates for the above concentrations were 
11.3, 7.1 and 3 percent. Moreover, survival rates were 49.4± 2.9%, 34.6±3.9% and 23±4.1. At 75% C. sempervirens was 
more effective than other concentrations in terms of irritability. Similarly, it was revealed that concentration of 25% was less 
effective. These studies indicated that the populations of malaria vectors can be effectively controlled using C. sempervirens 
treated bed nets. It seems to be a promising compound for personal protection against An. stephensi. 
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ƾƷŚǀĭ�žƳŚſř�ƾƃŹřƺĭ�źŧřFerulago angulata Schlecht �ƽƹŹTribolium castaneum Herbst ��
��

Ʒřźŝř�źƠƘūǀưƾ�źƟÎƣŵŚƇ�ŚƋŹ��ƾÎƄưū�ƱǈſŹř��ǀƳŶǀŚÎ�ƯŚŝŚŝ�źƜƇř�ƹǀźÏ��
Î��Ƶƹźĭ�ƵźƄů�ƾſŚƴƃ�ƽŹŚưǀŝ�ƹ��ƱřźƸţ�ƵŚĮƄƳřŵ��ƱŚŰƿŹƺŝř�žƿŵźě��ƾƷŚǀĭ�ƽŚƷ�jafar.ebrahimi@ut.ac.ir�Ï��ƵŚǀĭ�Ƶƹźĭ����ƵŚĮºƄƳřŵ��ƽŻŹƹŚºƄĩ�ƵŶĪƄƳřŵ��ƾĪƃżě

ŻřƺƷř�Ʊřźưģ�ŶǀƸƃ 

��
ŵŹō�ƶƄĜƃ��(Col:Tenebrionidae)�Tribolium castaneum��ƿĪƾ�ŹŚŞƳř�šǇƺƈŰƯ�śźŴƯ�ƹ�ƮƸƯ�šŚƟō�Żřƽ�Ƴŵ�Źŵ�šǈƛ�ƶƬưū�ŻřǀƜƫŚŝ�ƶĩ�Ţſř�Śǀ�ŚƷƹŹǇ�ƹ�Ʋ
Įƴſ�šŹŚƀųǀƴƾ�ř�ƶŝƿƯ�ŵŹřƹ�šǇƺƈŰƯ�Ʋƾ�ŶƳŻŚſ��řƿƵźƄů�Żř�ƵŵŚƠŤſř�Śŝ�ŢƟō�Ʋ�Ƃĩ�ŚƷƽ�ŤƘƴƇƾ�ųŶţ�ƹǀƴƾ�Ư�ƩźŤƴĩƾ�ţǈĪƄƯ�ƶŝ�źŬƴƯ�ƶĩ�ŵƺƃƾ���šǇǈŤºųř��ƶƬưū�Żř

ŻƿŢƀ�ŰƯǀƐƾřżƟř��ƿżƷ�Ƃƿƶƴ�ŚƷƽ�ƂĪŤƟō�ƶŝ�ŢƟō�ŢƯƹŚƤƯ��ŵźŝŹŚĩ�ĭŶƴƄĩ�šřźŧř�ƹ�ŚƷƾ�ƹŹƽ�ƛ�šřŵƺūƺƯǀƯ�ƝŶƷ�źƾ�ŵƺƃ��ƤŰţ�Żř�ƝŶƷǀŻŹř��źƋŚů�ƢƿŝŚƾ�ƃŹřƺĭ�źŧřƾ�
ĭ�žƳŚſřǀƷŚƾ�Ferulago angulata�ƬƗǀŵƺŝ�ŵŹō�ƶƄĜƃ�ƶ��ŚƯŻōƿšŚƄ�Źŵ�řźƃƿƎ�ŚƯŻōƿƷŚĮƄƾ��ŚƯŵƽÎt�ÏÒ�ƶūŹŵ�ƀƬſǀ�Žƺ�ŢŝƺƏŹ�ŞƀƳƾ�Òt�ÓÒ�ŶƇŹŵ�ŹƺƳ�ƵŹƹŵ�ƹƽ��

ÎÓ�ŹŚţƿĪƾ�ŢƗŚſ��ƹÕ�ŚƴƃƹŹƾƿ�ƭŚŬƳř�ŢƗŚſ�ŢƟźĭ��ƭřŶƳř�žƳŚſř�ŚƷƽ�řƺƷƾƿ�ĭ�ƵŶƃ�ĨƄųǀƐƤţ�ƁƹŹ�ƶŝ�źŬƳƺƬĩ�ƵŚĮŤſŵ�Żř�ƵŵŚƠŤſř�Śŝ�ƵŚǀ�śō�Śŝ�źŵźĭ�ũřźŴŤſřƿŶ��řźŝƽ�
ŚƯŻō�ƭŚŬƳřƿŢƔƬƛ��šŚƄ�ŚƷƽ�ÐÍ��ÒÏ��ÖÐ��ÎÓÒ��ƹÐÍÍ�ƯǀƫƹźĪǀƯ�źŝ�źŤǀƬƾ�ƫǀĭ�žƳŚſř�Żř�źŤǀƷŚƾ�Ŷƃ�ƵŵŚƠŤſř��ŚƯŻōƿţ�Śŝ�ƵřźưƷ�šŚƄǀ�Źŵ�ƩźŤƴĩ�ŹŚưÑ�ŢƟźĭ�ƭŚŬƳř�ŹřźĪţ��žě�

Żř�ÎÍ�ƣŵǀƶƤ�řƺƷ��ƭŶƴĭ�ŹƹŸŝ�Ʊŵźĩ�ĨƄų���ŵřŶƘţÏÍ�ţ�ƵźƄůǀƫ�ƪųřŵ�ƵŶƃ�ŹŚưǀƹŹ�Ʊřƺƽ�ĭ�žƳŚſř�ƶŝ�ƶŤƄƛō�ŹƹŸŝǀƷŚƾ�ŻŚſŚƷŹƽ�ř�Śţ�ŶƃƿŸƜţ�ƶĪƴƿŶƴƴĩ�ƶ��ƫ�ƁƺěŹŵǀƱřƺ��Śŝ�ŚƷ
Źƺţƽ�ƃƺěǀŶƃ�ƵŶ��ƱŚƯŻ�Źŵ�šŚƠƬţ�ŚƷƽ�Î��Ô��ƹÎÑ�ţ�Żř�ŶƘŝ�ŻƹŹǀŵźĭ�ŢŞŧ�ŹŚưƿŶ��ŚŤƳƿƯ�ƶĩ�ŵřŵ�ƱŚƄƳ�Ūǀřźŝ�šŚƠƬţ�Ʊřżƽ�ŢƔƬƛ�ŚƷƽ��ŶƘŝ�ŹƺĩŸƯÎÑ�ţźţ�ƶŝ�ŻƹŹǀ�ŜÒ�ÐÏ��ÑÍ��
Ò�ÒÏ��Ò�ÓÔ��ƹÒ�ÕÔ�ƷŚƄƯ�ŶƇŹŵŶƃ�ƵŶ��řźŝŚƴŝƿř�Żř�Ʋƿĭ�žƳŚſř�ƲǀƷŚƾ�ƯǀƠƬţ�šŹƺƈŝ�ƱřƺŤǀŚſ�Śŝ�ƢƿƁƹŹ�ź�ŵźĩ�ƵŵŚƠŤſř�ŵŹō�ƶƄĜƃ�ƩźŤƴĩ�ŢƸū�ŚƷ���

 
Oral effect of Ferulago angulata Schlecht essential oil on Tribolium castaneum Herbst  
 
Ebrahimifar, J.1, R. sadeghi1, A. Jamshidnia1 and A. Babamir2 
1.Department of Entomology and Plat Pathology, College of Aburaihan, University of Tehran, jafar.ebrahimi@ut.ac.ir 
2.Department of Plant Protection, Agriculture Faculty, Shahid Chamran University of Ahvaz 
 

The red flour beetle, Tribolium castaneum Herbst (Col.: Tenebrionidae), is one of the important and destructive pest of 
storage products such as cereals in world that adults and larvae caused heavy damage to these products .Control of this insect 
rely on the use of synthetic insecticides and fumigants which has led to problems such as environmental disturbances, 
increasing costs of application, pest resistance to pesticides and lethal effects on non-target organisms. Purpose of present 
research, is assessment of oral effect Ferulago angulata Schlecht (Apiaceae) essential oil on red flour beetle, T. castaneum.�
The experiments were carrying out at 25±1°C, 65±5% RH and photoperiod (16 D: 8L) h. Essential oil of plant aerial parts 
was extracted by hydro-distillation technique using a Clevenger apparatus. Experiments were executed at concentrations 30, 
52, 93, 165 and 300 µl/ ml. Experiments were done at four replicates with control. After air-drying for 10 minutes, wheat's 
were put in the glasses and 20 insects of T. castaneum were released at the top of glasses until feeds. Glasses were covered by 
a muslin cloth. Morality recorded at times of 1, 7 and 14 days. The results show that morality rate for used concentrations 
after 14 days was observed 32.5, 40, 52.5, 67.5 and 87.5 % respectively. Therefore, from this essential oil can be used as 
integration with other methods for control red flour beetle. 
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��ƱŚŤºƀƯŻ�ƚƫŚºŝ�ŵřźƟř�Źŵ�ŚƯźſ�ƪưŰţ�ƹ�ŵŚưŬƳř�ƶƐƤƳ�šřźǀǀƜţ�ƾſŹźŝ���ƱřŹŸºĭRhopalosiphum padi (Hemiptera: 

Aphididae)��
��

ƽŶǀƘſ�ƶưƏŚƟƯ�ƮƔƗř�ƹ�Źƺě�ƾƯźŰƯ�ŶǀƘſ��ǀƳŚĪƾ���
�ƵŚĮƄƳřŵ�ƾŤƀě�ơƹŶƴƇ�ƱřźƸţ��ƽŻŹƹŚƄĩ�ƾſŚƴƃ�ƵźƄů�Ƶƹźĭ��ƽŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ŽŹŶƯ�Ţǀŝźţèèë�æéææê��saeidi_f87@yahoo.com 

��
�īźŝ�ƶŤƃƿƝǇƺ��Rhopalosiphum padi (L.)��ƿĪƾ�ƮƸƯ�Żř�źţƿƯ�šǈƛ�šŚƟō�Ʋƾ�ŸƜţ�Śŝ�ƶĩ�ŶƃŚŝƿƃ�Żř�ƶǀĭ�ƵźǀƷŚƾ�ƹ�ƩŚƤŤƳř�ƹƿŽƹź�ŚƷƽ�ŝǀŹŚưƽ�řŻƽ�ĭǀƷŚƾ�
ƳřƹřźƟ�šŹŚƀųƾ�Ư�ŵŹřƹ�ƺū�ƹ�ƭŶƴĭ�ƶŝ�řŹƾ�ŵŹƹō��řƿƹŹ�ƚƫŚŝ�ŵřźƟř�ƹ�ƵŹƺě�šŹƺƇ�ƶŝ�ƩŶŤƘƯ�ƢƏŚƴƯ�Źŵ�ƶŤƃ�Ʋƽ�ƭŶƴĭ��ŚºƷƽ���ƞºƬƗ�ƹ�ƶƳŚŤºƀƯŻ��ŚºƷƽ����ƯŶºƴĭ�ƵŵřƺƳŚºų�ŻźºƷǀ�ƱŚ

ƱŚŤƀƯŻ�ƳřŹŸĭƾ�Ưƾ�Ŷƴĩ���ƶĩ�Ţſř�ƵŶƃ�ƵŶƷŚƄƯR. padi�Śſ�ƶŝ�ŢŞƀƳƿƶŤƃ�ź�ŚƷƽ�Ƙưū�Żř�ƱŚŤƀƯŻ�Źŵ�šǈƛǀźţǇŚŝ�Ţƽ�Ţſř�ŹřŵŹƺųźŝ��ſŹźŝ�ŢƸūƾ����ŚƯźºſ�ƶŝ�ƪưŰţ
ř�ƚƫŚŝ�ŵřźƟřƿƷŚƯ�ŹƺƏ�ƶŝ�ƶŤƃ�Ʋǀ�źƸƯ�Żř�ƶƳŚæèîè�ŵŹƹźƟ�Śţƿ�Ʋæèîé�ƹŹ�Żřƽ�ƭŶƴĭ�ŚƷƽ�ƶŤƃŚĩ�ŻŹƹŚƄĩ�ƵŶĪƄƳřŵ�ƶƗŹżƯ�Źŵ�ƵŶƃƽ�ŝźţ�ƵŚĮƄƳřŵǀ�Ɩºưū�ŽŹŶƯ�Ţ�Źƹōƽ��Ŷºƃ��

�ƹ�ŵŚưŬƳř�ƶƐƤƳ�žĜſLT50���ƶĩ�ƾƿŚƯŵêå�ŽƺǀƀƬſ�ƶūŹŵ�źƠƇ�źƿŻ�ƽŚƷŚƯŵ�Źŵ�ƾƷŵŚƯźſ�źŧř�Źŵ�ƚƫŚŝ�ŵřźƟř�ŶƇŹŵ��šŶƯ�ƶŝç�Żř��ŢƗ�Śſ�ƾƯ�Ʋǀŝ��ŶºƳƹŹ��Ƙţ�ǀºǀ�ŶƳŶºƃ�Ʋ��
ƯǀĮƳŚǀƏ�ŵŚưŬƳř�ƶƐƤƳ�Ʋƾ�ƵŚƯ�ŚƷƽ�ƴƘƯ�ƝǈŤųř�ƶƘƫŚƐƯ�ŵŹƺƯƾ�Źřŵƽ��Żř�ƹ�ŢƃřŶƳC�sì�çå����ŚţC�sê�çæ��ŵƺŝ�ƱŚſƺƳ�Źŵ��Ưǀ�ƱřżLT50��ŻřC�sç�í��źƸƯ�Źŵ��ŹƺƏ�ƶŝ�ƵŚƯ

ƴƘƯƾ�Źřŵƽ��ƶŝC�sì�ææ��ƱŚŝō�Źŵ��ƂƷŚĩ�ƵŚƯƿźŤưĩ�ƶŝ�ƹ�ŢƟŚƿ�ŹřŶƤƯ�Ʋ�C�sí�æç���ƲưƸŝ�Źŵ�ſŹ�ƵŚƯǀŶ���žĜſLT50�ƵŚƯ�Źŵ�řƺƷ�ƱŶƃ�źŤƯźĭ�Śŝ�ŚƷƽ�řżƟř�ŶƘŝƿ�Ƃƿ�ƹ�ŢƟŚ
ƴƘƯ�ƝǈŤųř�Śŝƾ�Źřŵƽ��ƶŝC�såî�í��ŵŹƹźƟ�ŹŵƿƲ�ſŹ�ƵŚƯǀŶ��ř�ŹŵƿƴƘƯ�ƍŚŞţŹř�ƶƘƫŚƐƯ�Ʋƾ�Źřŵƽ�ŝǀ�ƹ�ŵŚưŬƳř�ƶƐƤƳ�ƲLT50�ŢƃřŶƳ�ŵƺūƹ��Ɯţǀǀ�šřźLT50��Ư�ƱŚƄƳƾ�ƶĩ�ŶƷŵR. 

padi �Śŝ�řŹ�ŚƯźſ�ƶŝ�ƪưŰţ�ŚƯŵ�ƂƷŚĩƽ�řżƟř�řƺƷƿƯ�Ƃƾ�ƟźƓ�ƹ�ŶƷŵǀǇŚŝ�Ţƾƿ�řźŝƽ�ŵŹřŵ�ƩŶŤƘƯ�ƢƏŚƴƯ�Źŵ�ŚƯźſ�ƪưŰţ��ƭźĭ�šřźŧř�ƶŝ�ƶūƺţ�Śŝ�ƯŻ�Ƶźĩ�ƱŶƃǀ�źŬƴƯ�ƶĩ�Ʋ
ƭźĭ�ƶŝ�Ə�ƱŚŤƀƯŻ�ƱŶƃƾ�ƩŚſ�ŚƷƽ�ųřǀƀƳŚŤě�ƶŝ�ƶūƺţ�Śŝ�ƹ�Ţſř�ƵŶƃ�źǀǇŚŝ�ƪƽ�ř�Źŵ�ŚƯźſ�ƶŝ�ƪưŰţƿƯ��ƶŤƃ�Ʋƾ�Ə�ƶĩ�Ţƃřŵ�ŹŚƔŤƳř�Ʊřƺţƾ�ƩŚſ�ŚƷƽ�ţōƾ�ƜƏ�Śŝǀř�ƱŚƿ�Ʋ

řƹř�ƹ�ƱŚŤƀƯŻ�źųřƹř�Źŵ�ƶŤƃƿƺƃ�ƶūřƺƯ�ŹŚƸŝ�ƪƿƮ��řźŝŚƴŝƿřƺƷ�ƹ�śō�šŚƗǈƏř�ƲŤƃřŵ�Ʋƾƿ�Ư�ŚƯźſ�ƶŝ�ƪưŰţ�ƹ�ŜſŚƴƯƾ�ŶƯ�ƶŝ�ŶƳřƺţƿźƿŶƴĩ�Ĩưĩ�ŢƟō�źŤƸŝ�Ţ���
��

Changes of supercooling point and cold tolerance in overwintering adults of Rhopalosiphum padi 
(Hemiptera: Aphididae) 
 
Saeidi, F., S. Moharramipour and A. Mikani 
Department of Entomology, Faculty of Agriculture, Tarbiat Modares University, P. O. Box 14115-336, Tehran, Iran, 
saeidi_f87@yahoo.com 
 

The bird cherry-oat aphid, Rhopalosiphum padi (L.), is one of the major pests of cereals, causes damages to wheat and 
barley by phloem feeding and transmission of plant disease viruses. This aphid overwinters as nymphs and adults on winter 
wheat and weeds in poaceae family in temperate regions. It has been observed that R. padi has high populations in winter 
rather than other cereal aphids. To investigate cold tolerance, adults of R. padi were collected monthly from winter wheat 
planted in the field of Faculty of Agriculture at Tarbiat Modares University from October 2014 to April 2015. Then 
supercooling point and LT50 (the temperature at which 50% of adults died after 2 h exposure to subzero temperatures) were 
determined. The mean supercooling point showed no significant difference during studied months and fluctuated between -
20.7 °C to -21.5 °C. LT50 decreased significantly from -8.2 °C to -11.7 °C in November and reached to the lowest value (-
12.8 °C) in February. Getting warmer in following months, LT50 increased significantly to -8.09 °C in April. There was no 
correlation between supercooling point and LT50 in this study. Changes of LT50 show that R. padi increases cold tolerance by 
decreasing in air temperature and has high capacity to tolerate cold in temperate regions. Considering the effects of global 
warming leads to warmer winters in recent years and high capacity of cold tolerance, we may expect the outbreaks of this 
aphid during late winter and early spring in future. Therefore, the appropriate knowledge of air temperature and cold 
tolerance aids in better pest management. 
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ŢƟō�źŧř�ƹŵ�ƲţŹŚţ�ƶƴĩ�ƾŤƀƿŻ�ƞƬŤŴƯ�ƪůřźƯ�źŝ�ƱƺŝŚƿřŵ�ƾƷŚǀĭ�Ƃĩ�ƶĪƫ�ƽř  
��

ſ�ŚƋŹǀƠƾƀƳ��ǀƺƌţźƯ�ƶưƽ�Ƙſ�ƹǀƯźŰƯ�Ŷƾ�Źƺě 
�ƵŶĪƄƳřŵ��ŽŹŶƯ�Ţǀŝźţ�ƵŚĮƄƳřŵ�ƾŤƀě�ơƹŶƴƇ��ƱřźƸţ��ƽŻŹƹŚƄĩ�ƾſŚƴƃ�ƵźƄů�Ƶƹźĭ��ƽŻŹƹŚƄĩèèë�æéææê��rezaseifi68@yahoo.com 

��
ƹŵ�ƲţŹŚţ�ƶƴĩ�ƶĪƫ�ƽř��Tetranychus urticae Koch���ƶĩƮƸƯ�Żř�ƾĪƿ�ƶƳŚŴƬĭ�šŚƟō�Ʋƿźţ�ƾƯ�ŹŚưƃ�ƶŝ�ƽř��ƽřŹřŵ�ŵƹŹ���Ţºſř�ƾƳŚºƸū�Ƃƴĩřźºě�����ŢºƟō�Żř�ƵŵŚƠŤºſř

Ƃĩ��Żř�ƾĪƿ�ƱřƺƴƗ�ƶŝ�ƾƿŚǀưǀƃ�ƽŚƷƁƹŹ����ŵŹřŵ�ƾºě�Źŵ�řŹ�ŢºƀƿŻ�ƎǀºŰƯ�ƾĭŵƺƫō�ƹ�ƾƘǀŞƏ�ƱŚƴưƃŵ�ƲŤƟŹ�Ʋǀŝ�Żř��ŢƯƹŚƤƯ�Żƹźŝ�ƪǀŞƣ�Żř�ƾţřźƐų�ŢƟō�Ʋƿř�ƩźŤƴĩ�ƽŚƷ��
�ƲƿřźŝŚƴŝƂĩ�ŢƟō�Żř�ƵŵŚƠŤſř�Ţſř�ƾƿŚǀưǀƃ�ƭƺưſ�Żř�ƵŵŚƠŤſř�šǈĪƄƯ�ƂƷŚĩ�ƽřźŝ�ŜſŚƴƯ�ƽŹŚĪƷřŹ�ƾƷŚǀĭ�šŚŞǀĩźţ�Żř�ƵŶƯō�Ţſŵ�ƶŝ�ƽŚƷ�����Ţǀưºſ�ƂƷƹĦºě�Ʋƿř�Źŵ

ŢƟō�ƾſŚưţ��ŢƔƬƛ�Źŵ�ƲţŹŚţ�ƶƴĩ�ƚƫŚŝ�ƹ�ƚƫŚŝŚƳ�ƪůřźƯ�ƽƹŹ�ƱƺŝŚƿřŵ�ŶƿŶū�ƾƷŚǀĭ�ƂĩÒÍÍÍ��ƹÕÍÍÍ�ƾě�ƾě�ŢƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ�ƭř���šŚƠƬţÏÑ���ŹŚºưǀţ�Żř�žě�ŢƗŚſ
Ŷƃ�ƁŹŚưƃ���ŢƔƬƛ�Źŵ�šŚƠƬţ�ŶƇŹŵÒÍÍÍ�ƾě�ƾě��ƶƴĩ�ƚƫŚŝ�ƹ�ƚƫŚŝŚƳ�ƪůřźƯ�Źŵ�Ŝǀţźţ�ƶŝ�ƭřêå��ƹÒ�ÓÏ��ŢƔƬƛ�Źŵ�ƹ�ŶƇŹŵÕÍÍÍ���ƶºŝ�ƭř�ƾě�ƾě��Ŝºǀţźţëë�íæ��ƹëë�íå�
ŵƺŝ�ŶƇŹŵ��ŢƟō�Ʋƿř�ƾƄĩ�ƮŴţ�źŧř��ŢƔƬƛ�Źŵ�Ƃĩíååå�ƮŴţ�ƽƹŹ�ƭř�ƾě�ƾě��ƶĩ�ŢƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ�ŻƹŹ�Ƶŵ�šŶƯ�ƶŝ�ƵŻƹŹ�ƶſ�ƹ�ƹŵ��Ĩƿ�ƽŚƷì�éî�ƮŴţ�Żř�ŶƇŹŵ��ŚƷ

ŶƳŶƄƳ�ŲƿźƠţ��ƾƴƘƯ�ƝǈŤųř�ƮŴţ�šŚƠƬţ�ŶƇŹŵ�ƹ�ƮŴţ�ƞƬŤŴƯ�Ʋǀƴſ�Ʋǀŝ�ƶĩ�ŵřŵ�ƱŚƄƳ�ƂƿŚƯŻō�Ʋƿř�ƲǀƴĤưƷ�řŵŵŹřŶƳ�ŵƺūƹ�ƽŹ��ƲƿřźŝŚƴŝ�ŢƟō�Ƃĩ�ƱƺŝŚƿřŵ�ƾƯ����ƶºŝ�ŶºƳřƺţ
ƮƫŚſ�Ƃĩ�ƶƴĩ�Ĩƿ�ƱřƺƴƗ�Źŵ�ƶƯŚƳźŝ�ƽŚƷ�ƾƫźŤƴĩ�ŵźǀĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ƽř�ƶĪƫ�ƹŵ�ƲţŹŚţ�ƶƴĩ���

 
Effects of Dayabon, a botanical pesticide, on different life stages of two spotted spider 
mite  
 
Seifi, R., N. Mortazavi and S. Moharramipour 
Department of Entomology, Faculty of Agriculture, Tarbiat Modares University, P. O. Box: 14115-336, Tehran, Iran, 
Rezaseifi68@yahoo.com 

 
Two-spotted spider mite, which is one of the most important pests in greenhouses, is distributed worldwide. Use of 

chemical pesticides has a kind of risks such as presence of resistance, disturbance of natural enemies as well as 
environmental pollution. Therefore the use of plant- based pesticides is a useful way for reducing chemical pesticides risks. 
In this study, contact toxicity of a new botanical pesticide, Dayabon, was evaluated on immature and mature stages of spider 
mite at 5000 and 8000 ppm., The mortality was recorded 24 h after spray. At 5000 ppm, the mortality in immature and 
mature stages was 50 and 62.5% respectively, while at 8000 ppm, it was 81.66 and 80.66% mortality, respectively. Also, 
ovicidal activity of Dayabon was assessed at 8000 ppm on one, two and three days-old eggs. Findings indicated that 49.7% of 
eggs did not hatch which is significantly higher than those of control. Moreover, there was no significant difference among 
egg ages. Therefore, Dayabon could be recommended as a safe acaricide in control program of two spotted spider mite.  
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ƾƣŚŝ��ƵŶƳŚƯ�ƹ�ŶƳƹŹƶƿżŬţ�ƶŝ�Śŝ�ŶƿźěƺƬĩřŶǀưƿř��ƽźǀĭŹŚĩ�ƹŵ���ƽŹŚºŬţ�ƱƺǀºſǇƺƯźƟ�Śŝ�ƶƀƿŚƤƯ�Źŵ�ƺƳŚƳ�ƱƺǀſǇƺƯźƟ��ƽřźºŝ
Śǀŝƺƫ�ƵŚǀĭ��Phaseolus vulgaris L.��ƶƗŹżƯ�Ǝƿřźƃ�Źŵ��

 
ŹŚưƘƯ�žĭźƳƽ�ƵŵřŻÎƯŶƣ�ŶưŰƯ��ǀŹŚƽÎƬų��ǀ�ƪŞƫŚƏƾ�ƯźƸūƾÏ�ƫŵŚƗ�ƲƀŰƯ�ƹƾÐƹÑ��

Î��ƵŚǀĭ�Ƶƹźĭ���Ʊřźƿř��ŢƃŹ��Ʊǈǀĭ�ƵŚĮƄƳřŵ�ƽŻŹƹŚƄĩ�ƭƺƬƗ�ƵŶĪƄƳřŵ�ƾĪƃżěÏ��ƵŚǀĭ�Ƶƹźĭ���Ʊřźƿř��ũźĩ��ƱřźƸţ�ƵŚĮƄƳřŵ�ƾƘǀŞƏ�ƖŝŚƴƯ�ƹ�ƽŻŹƹŚƄĩ�žƿŵźě�ƾĪƃżěÐ��Ƶƹźĭ
ƭźų��ƱŚŤſźƫ�ƵŚĮƄƳřŵ�ƭƺƬƗ�ƵŶĪƄƳřŵ�ƾưǀƃ���Ʊřźƿř��ŵŚŝōÑ��řŵ�ƾưǀƃƺǀŝ�ƹ�ƾưǀƃ�ƺŤǀŤƀƳř�ƱŚưƫō��Ʋǀƫźŝ��Ʋǀƫźŝ�ŵřŻō�ƵŚĮƄƳ��

��
ř�Źŵƿƶŝ��ƂƷƹĦě�Ʋ�ſŹźŝ�ŹƺƔƴƯƾ�ŧŐţǀſǇƺƯźƟ�ƕƺƳ�ƹ�ŢƔƬƛ�źǀƄƷŚĩ�ŶƳƹŹ�Źŵ�Ʊƺƾ�ƯǀƣŚŝ�Ʊřżƾ�ř�ƵŶƳŚƯƿưǀźěƺƬĩřŶƿřźƃ�Źŵ�ŶƿƶƳƺưƳ��ƶƗŹżƯ�Ǝ�Źřŵźŝƽ�ŚƷƽ��ƵŻƹŹ�ƵŵŹŚƸģ
ţ�Żř�žěǀĭ�ŹŚưǀŝƺƫ�ƵŚǀŢƔƬƛ�Śŝ�Ś�ŚƷƽ�Ƈƺţǀƶ��ƵŶƃ�Ò�Í�ŹřżƷ�Źŵ���ŢƔƬƛ�źŝřźŝ�ƹŵ�ƹƇƺţǀƶ��ƵŶƃ�Î�ŹřżƷ�Źŵ��ſǇƺƯźƟ�ŻřǀƱƺ��ŚºƷƽ��ŹŚºŬţƽ��SC %35���ºſǇƺƯźƟ�ƹŵ�ƹǀ�Ʊƺ

ƺƳŚƳƽ�ƗřŶŝřƾ�řƿưǀźěƺƬĩřŶƿ�Ŷ�Nano-IMI��ƹNano-IMI/TiO2��ĭŹŚĪŝ�Śŝǀźƽ�ƬěƺĩǀƐų�źưƾ�ŹŶƳŵƿŤǀŻ�ĨƿźŴţ�Ţƀ�ºƿŜ��Ÿºěƿ��Ŷºƃ�ƭŚºŬƳř�ź�����ŵŚºƤƯ�ƁŻřźºŝ��ƶºƯřŵř�Źŵƿ�ź
ƣŚŝƾ�ř�ƵŶƳŚƯƿưǀźěƺƬĩřŶƿţ�Źŵ�ŶǀŚƷŹŚưƽ�ſ�ƩŶƯ�ƹŵ�Śŝ��ƞƬŤŴƯǀŤƴǀĪƾ��ƵŵŚſ�Ʃƹř�ƶūŹŵ(SFOK)��ƹŚưƳ�ƹŵƾƿ���Ʃƹř�ƶºūŹŵ(FODED)���ŢºƟźĭ�šŹƺºƇ���řźºŝƽ���ŭřźŴŤºſř

ŢƟō�ř�ƂĩƿưǀźěƺƬĩřŶƿīźŝ�Żř�Ŷ�ŚƷƽ�ĭǀŝƺƫ�ƵŚǀŶƃ�ƵŵŚƠŤſř�ŻźĤĩ�ƁƹŹ�Żř�Ś��ƽřźŝ ƵŻřŶƳř�ƽźǀĭ ƾưƧ ƹ ƾƠǀƧ Żř�ŶƿźěƺƬƧřŶǀưƿř ƟřźĭƺţŚƯƹźĩ�ƵŚĮŤſŵƾ��ŚºƯƿ��řŹŚºĩ�Śºŝ�Ɩƾƿ���ǇŚºŝ
(HPLC)�řŹřŵƽ��źĭŹŚĪƃōUV�ƵŵŚƠŤſř Ŷƃ��ſŹźŝƾ�ƯǀƣŚŝ�Ʊřżƾ�ř�ƵŶƳŚƯƿưǀźěƺƬĩřŶƿţ�Źŵ�Ŷǀ�ŚºƷŹŚưƽ���ŵřŵ�ƱŚºƄƳ�ƞºƬŤŴƯ ��ƶºĩ�ƫŵ�ƶºŝ�ºǀ�Ʈºĩ�ƪ���ºƇŚų�Ʊŵƺºŝǀſ�Ţǀ�ưŤºƀǀ�Ĩ

řƿưǀźěƺƬĩřŶƿŤſŚĩ�ƶŝ�ƹŹ�ŶƳƹŹ��Ŷƾ�ŢƟō�ŚƷŻƹŹ�Źŵ��Ƃĩƽ�ĭ�ŢƟŚŝ�Żř�ũŹŚų�ƹ�ƂƃŚě�Żř�ŶƘŝ�ŢƀŴƳǀŧŐţ�ŢŰţ��ƵŚǀŰƯ�ƪƯřƺƗ�źǀƐƾ��ƃŹƺų�ŹƺƳǀ��Ŷźū��šŹřźůƿ�ŵŚºŝ�ƱŚ����Źřźºƣ
Ưƾ�ĭǀưƷ�ƶŝ�ƹ�ŵźǀƫŵ�ƲǀżŬţ�řŶŤŝř�ƱŚưƷ�Źŵ�Ʊō�ƮƔƗř�ƂŴŝ�ƪƿƯ�ƶƾ�ŵƺƃ��ŚƸƳ�ŹŵƿſŹźŝ�Ţƾ�ƆųŚƃ�ŚƷƽ�ƳŚƯŻƾ�řźŝƽ�ƩŶƯ�ŚƷƽ�Ƴ�ƶĩ�ŵřŵ�ƱŚƄƳ�ƵŶƃ�Ƶŵřŵ�ƁŻřźŝǀ��źºưƗ�ƶư

(DT50)�ě�ƱŚƯŻ�ƹǀ�Ţƃřŵźŝ�Żř�Ƃ(PHI)�řźŝ�ƭŻǇ�ƱŚƯŻ�šŶƯ�ƹƽ�ſŹǀŴƄţ�ƭŶƗ�Ŷů�ƶŝ�ƱŶǀ�ŵŹƺƯ�Źŵ�ƆſǇƺƯźƟǀƱƺ�ŚƷƽ�ƶŝ��ƺƳŚƳ��ƅƺƈųNano-IMI�ƀŝǀƮĩ�ŹŚ��Żř�źţ
ſǇƺƯźƟǀŹŚŬţ�Ʊƺƽ�ƶŝ�Ţſř�ŹƺƏƽ�Ťů�ƶĩƾ�Ƈƺţ�ŢƔƬƛ�źŝřźŝ�ƹŵ�ƝźƈƯǀƶ�ſǇƺƯźƟ�ƵŶƃǀƱƺ�ŚƷƽ�řźŝ�ƺƳŚƳƽ�ĭǀżŞſ�ƱŚƷŚƽ�ƫŚū�ƹǀƳ�řŹ�żǀƇƺţ�ƪŝŚƣ�żǀƯ�ƶƾ�Ŷƴĩ���

 
Residue and degradation trend of Imidacloprid using two nano formulations compared with 
commercial formulation for bean, Phaseolus vulgaris L., in the field conditions 
 
Memarizadeh, N.1, M. Ghadamyari1, Kh. Talebi Jahromi2 and M. Adeli3,4 

1.Department of Plant Protection, Faculty of Agricultural sciences, University of Guilan, Rasht, Iran, 2.Professor of 
Entomology, Department of Plant Protection, Faculty of Agricultural &Natural Resources, University of Tehran, Karaj, 
Iran, 3.Professor of Organic Chemistry, Department of Chemistry, Faculty of Science, University of Lorestan, Khoramabad, 
Iran, 4.Institute of Chemistry and Biochemistry, Freie Universitat Berlin, Berlin, Germany 
 

In this study, to evaluate the effect of concentration and the kind of formulation on the residue of imidacloprid in the field 
conditions, fourteen-day sampling after treatment of bean by recommended dosage (500 ppm) and twice the recommended 
dosage (1000 ppm) of commercial formulation (SC %35) and two innovative nano formulations (Nano-IMI and�Nano-
IMI/TiO2) applying biocompatible linear-dendritic copolymers were performed. Then, results of imidacloprid residues from 
different treatments were fitted with simple first-order kinetic (SFOK) and first-order double-exponential decay (FODED) 
models. QuEChERS method was used in order to extract imidacloprid from leaves of bean. Quantitative and qualitative 
analysis was performed using a high-performance liquid chromatography (HPLC) equipped with a UV detector. Study of the 
amount of imidacloprid residue from various treatments showed that due to non-systemic property of imidacloprid, 
dissipation of this pesticide affected by environmental factors (sunlight, temperature, wind, etc.), and thus, most of the 
residue will degrade within the first few days. Finally, study of the time indexes for fitted models showed that for nano 
formulations and especially for nano-IMI; half time (DT50), pre-harvest interval (PHI) and required time to detection limit 
was much less than that of commercial formulation. So that, even taking twice the recommended concentration of nano 
formulations could be advisable for vegetable and kitchen garden plants.  
� � 
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ƁƹŹ�ƾſŹźŝ��šŚŞĩźƯ�ƾƣźƃ�ŵŹŻ�ŹřŵźĜſ�ƾƿŚǀưǀƃ�źǀƛ�ƩźŤƴĩ�ƽŚƷAonidiella orientalis ��ƱŚƯźĩ�śƺƴū�Źŵ��
��

ưſǀźŞŬƳŹ�ƶæ�ƬƗ�ŶưŰƯ�ƹƾ�ƋǀŗŚƾ�ƳƺŝŶƯƾç��
æ����ƱŚƯźĩ�ƱŚŤſř�śƺƴū�ƾƘǀŞƏ�ƖŝŚƴƯ�ƹ�ƽŻŹƹŚƄĩ�ƁŻƺƯō�ƹ�šŚƤǀƤŰţ�żĩźƯs.ranjbar@areo.ir�ç��źƈƗ�ƾƫƹ�ƵŚĮƄƳřŵ�ŪƗ��ƱŚŬƴƀƟŹ��
��

ƁƹŹ�Żř�ƵŵŚƠŤſř�ŚƷƽ�ƛ�ƩźŤƴĩǀƃ�źǀưǀŚƾƿ�řźŝƽ�ƣźƃ�ŵŹŻ�ŹřŵźĜſƾ�ƃ�ƭƺưſ�ƝźƈƯ�ƂƷŚĩ�ŹƺƔƴƯ�ƶŝ�šŚŞĩźƯǀưǀŚƾƿŚưů��ƿŞƏ�ƱŚƴưƃŵ�Żř�ŢǀƘƾ�ŰƯ�ƒƠůƹǀŻ�Ǝƿ�Ţƀ
ƀŝ�šŚŞĩźƯ�šŚƛŚŝ�ŹŵǀƯ�ƶūƺţ�ŵŹƺƯ�ŹŚƾ�ŶƃŚŝ���ŹŵƿſŹźŝ�Ĩƾ�Ə�ƶƫŚſƹŵƾ�ƩŚſ�ŚƷƽ�æèîé�æèîè�źĭ�ƮƣŹ�šŚŞĩźƯ�ƙŚŝ�ŹŵƿŧŐţ��šƹźƟ�ĚǀƗřŹŻ�šŚƯřŶƣř�źƾ����ŽźºƷ�ƪƯŚƃ

ƶųŚƃ�ŚƷƽ�Śěǀƿƴƾ��ĩźţ�ŵźŝŹŚĩ�ƹǀţŚŞƾ�ŞƏ�ŚƄƴƯ�ŚŝǀƘƾ�Ƴ�ƪƯŚƃǀŹŚưƿţźţ�ƶŝ�Ĩƫƹ�ƲƛƹŹ�ƹ�ƲǀŢƔƬƛ�Źŵ�Ŝ�ŚƷƽ�ç�å�ƹæ�ƩƺƬŰƯ�šŹƺƇ�ƶŝ�ŶƇŹŵ�ƃŚěƾ�Ƙưū�ƂƷŚºĩ�Źŵ���ºǀ�Ţ
ƣźƃ�ŵŹŻ�ŹřŵźĜſƾ�ŚƯŻō�ŜƫŚƣ�Źŵ�šŚŞĩźƯƿŹƺŤĩŚƟ�ƂƿŚě�ŭźƏ�Śŝ�ƪƿħƺƬŝ�ƶ�ŚƷƽ�ƟŵŚƈţ�ƪƯŚĩƾ��Źŵé�ſŹźŝ�ŵŹƺƯ�ŹřźĪţƾ�ŢƟźĭ�Źřźƣ��ŚƯŻōƿ�Śŝ�ƱŚƯżưƷ�ƵŚƯŶƴƠſř�źųřƹř�Źŵ�Ƃ

ƫŚƘƟ�ƕƹźƃǀŶƃ�ƭŚŬƳř�ŢƟō�Ţ��Ƭĩ�Źŵǀţ�ƶǀŚƷŹŚưƽ�ŚƯŻōƿƄƾ�řźƄů�ŵřŶƘţŻ�Źŵ�ŢƟō�ƵŶƳŻ�šƿřŹŚĩ�ŶƇŹŵ�ƹ�ƁŹŚưƃ�źĜſ�źƾƿ�Ŷƃ�ƶŞſŚŰƯ��ŚŤƳƿ�ţ�ƭŚºŬƳř�ŵřŵ�ƱŚƄƳ�Ūǀ�ŚºƷŹŚưƽ�
ŚƯŻōƿƄƾ�Ƴ�ŵźŝŹŚĩ��ŽźƷ�ƪƯŚƃǀŹŚưƿŚƸƴţ�ƶŝ�Ĩƫƹ�ƲƛƹŹ�ƹ�Ʋƾƿ�ƴƘƯ�ƂƷŚĩ�ŜūƺƯƾ�Źřŵƽ�Ƙưū�ŹŵǀƯ�ŢƟō�Ţƾ�řŹŚĩ�ŶƇŹŵ�ŵƺƃƾƿ��źƷƿř�Żř�Ĩƿţ�Ʋǀţźţ�ƶŝ�ŚƷŹŚưǀ�Ŝë�èë��
ê�éç��ƹì�êê�ŵƺŝ��ƬưƗ�ƭŚŬƳřǀŻ�šŚƗřŹƾ�ƹ�īźƯ�ŜūƺƯ�Ĩƫƹ�ƲƛƹŹ�ŵźŝŹŚĩ�ƹ�Ưǀ�źê�ëí�ŶƇŹŵƽ�Ƙưū�ŹŵǀŶƃ�ŢƟō�Ţ��ŚƤƯ�ŹŵƿřŹŚĩ�ƶƀƾƿ�ƵźƄů�Ƃĩ�ŚƷƽ��ŚºƯŻō�ŵŹƺƯƿ�Ƃ

ŧŚţ�Ĩƫƹ�ƲƛƹŹǀźŤƸŝ�źƽ�Ƴ�ƶŝ�ŢŞƀƳǀŹŚưƿŢƃřŵ�Ʋ��řŹŚĩ�ŶƇŹŵƾƿ��Źŵ�Ĩƫƹ�ƲƛƹŹƿƩƺƬŰƯ�Żř�žě�ŻƹŹ�ƶſ�ƹ�Ĩ�ƃŚěƾ�ì�êî��ƹè�êê�ŚƤƯ�Źŵƿ��Śºŝ�ƶƀê�éç��ƹç�éå���ŶºƇŹŵ
ƳǀŹŚưƿ�Ʋŵƺŝ��ţ�ŹŵǀƳ�ƹ�ŽźƷ�ƭŚŬƳř�ŹŚưǀŹŚưƿƩƺƬŰƯ�Żř�žě�ŻƹŹ�ƵŵŹŚƸģ�Źŵ�Ʋ�ƃŚěƾ�ŤƳǀźŤƸŝ�ƶŬƽ�Ư�ƹ�īźƯ�ŦƗŚŝ�ŢƀƳřƺţ�ƹ�Ŷƃ�ƪƇŚůǀ�źî�ëç�ŶƇŹŵƽ�Ƙưū�Źŵǀ�ŢƟō�Ţ

ŵƺƃ��ŚŤƳƿƬĩ�Ūƾ�Ư�ƱŚƄƳƾ�ƬưƗ�ƭŚŬƳř�ŶƷŵǀƗřŹŻ�šŚƾ�Ư�Ĩƫƹ�ƲƛƹŹ�ŵźŝŹŚĩ�ŹŚƴĩ�Źŵƾ�ŧŐţ�ŶƳřƺţǀŝƺƬƐƯ�źƾ�Ƙưū�ƂƷŚĩ�ŹŵǀƵŹƺě�Ţ�ŚƷƽ�Ťƃřŵ�ŢƟōŶƃŚŝ�ƶ�� 
��

A study on the non-chemical control methods for oriental yellow scale, Aonidiella orientalis, in 
southern Kerman 
 
Ranjbar, S.1 and M. A. Ziaei Madbouni2 
1.South Kerman Agricultural and Natural Resources Research and Education Center, s.ranjbar@areo.ir 2.Vali-e-Asr 
University of Rafsanjan 
 

The use of non-chemical control methods for Aonidiella orientalis to reduce pesticides, protection of natural enemies and 
environmental protection in citrus orchards is very important. A 2-year investigation was conducted in 2014-2015 in 
grapefruit orchards, to study the effect of agricultural practices (including the Pruning lower branches), natural product 
application nimarin and volk oil with 0/2 and 1% concentrations as spraying on population reduction were evaluated. The 
experiments was conducted in the form of factorial with completely randomized block design with four replicates. The 
experiments were conducted in late march with the beginning of pest activity. In all treatments live insects below the shield 
was counted and Percent efficiency calculated. The results indicated that agricultural practices and nimarin & volk oil 
application�alone have significant difference in reduce of pest population. Percent efficiency was 36/6, 42/5 and 55/7% 
respectively. 68/5 percent mortality by agricultural practices & volk oil application created. Compared the effectiveness of 
insecticides volk oil was better than nimarin. In the one and three days after spraying percent efficiency of volk oil was 59/7 
and 55/3% compared to nimarin with 42/5 and 40/2%. Pruning and nimarin was better in fourteen days after spraying and the 
cause of death is 62/9% in the pest population. The overall results show that pruning and volk oil application can reduce 
nymphs population. 
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�ƵźǀƠºƃ�ƾưƀǀƫƺŝŚŤƯ�ŵƺƧŹ�ƾſŹźŝ���ƱŚŤºƀƯŻ�ƽŚºƷ�������ƮºƬƧ�īŹżºŝ�ƵŶǀƠºſ�ƱřŹŸºĭPieris brassicae (Lepidoptera: 

Pieridae)���Żř�ƵŵŚƠŤſř�Śŝ�ƵŻřŶƳř�ƾƀƠƴţ�ƽŚƷŻŚĭ�ƽźǀĭ��
��

ƮƿźƯ�ŹƺěŚƐƗæ�ƹ�řƺǀƃ�ƾƫƺƇřç��
æ��ƵŶƨƄƷƹĦě�ƽŻŹƹŚƄƧ�ƱŚƯŻŚſ�ƂƷƹĦě�ƽŚƷ�ƾưƬƗ�ƹ�ƾŤƘƴƇ��Ʊřźƿř�Ƶƹźĭ�šřŶǀƫƺţ��ƾƷŚǀĭ�ƵŚĮƄƿŚƯŻō�ƵźƄů�ƾſŚƴƃ�ƽŵźŝŹŚƧ����ƱřźºƸţ��Ʊřźºƿř���ơƹŶƴºƇ��ƾŤºƀě�æææ�

èèêèê��atapour@irost.org��ç��ƵŚĮƄƷƹĦě�ƭƺƬƗ�ƹ�ƱƺƴƟ�ƶŤƀƷ�řƽ��ƵŶƨƄƷƹĦě�ƽŻŹƹŚƄƧ�ƶŤƀƷ��ƽř��ũźĩ�řƿƱřź��Ŷĩ�Ťƀěƾ��èæéíêéîí��
��

�ƾƐǀŰƯ�ŶƗŚƀƯŚƳ�Ǝƿřźƃ�Śŝ�ƾƿƹŹŚƿƹŹ�Źŵ�šřźƄůƾƯ�Ƃǀě�Źŵ�řŹ�ƾƠƬŤŴƯ�ƾƤŝŚƐţ�ƽŚƷŹŚƨƷřŹ�ŶƳźǀĭ��ŪƿřŹ�Żř�ƾƨƿ�ƢŝŚƐţ�Ʋƿř�Ʋƿźţ����ƶºŬǀŤƳ�Źŵ�ƹ�ƾưºƀǀƫƺŝŚŤƯ�ŵƺƧŹ�ŚƷ
ƾƯ�žƠƴţ�űźƳ�ƂƷŚƧ�ŶƃŚŝ����ƮƬƧ�īŹżŝ�ƵŶǀƠſPieris brassicae (L.)��ƩŚſ�Źŵ�ƶƧ�Ţſř�ƾŤƟō�Ţſř�ƵŶƃ�ƵŵƹżƟř�ŹƺƄƧ�Źŵ�Ʊō�ŢǀưƷř�źŝ�źǀųř�ƽŚƷ��ƱŚŤƀƯŻ���ƾƳřŹŸºĭ

šŹƺƇ�ƶŝ�ŢƟō�Ʋƿř�ƵźǀƠƃ�ƶƣŚſ�ƶŝ�ƪƈŤƯ�ƽŻƺěŚƿŵ�ƽŚƷ�ƵŚĮƷŚƴě�źƿŚſ�Śƿ�ƱŚƷŚǀĭ�ƽŚƷ�ƾƯ�ŜſŚƴƯ�ƽŚƷ�ŶƃŚŝ��ƆŴƄƯ�ŢƸū�ƵźǀƠƃ��ƵźƄů�Ʋƿř�ƾưƀǀƫƺŝŚŤƯ�ŵƺƧŹ�ƱŵƺưƳ��ƽŚƷ
ƱŚŤƀƯŻ�ƵŚƯ�ƾƏ�ƱřŹŸĭ��ƱŚŤƀƯŻ�ƹ�żǀƿŚě�ƽŚƷæèîæ��ƲƿŵŹƹźƟ�ƹæèîç�ŻŚĭ�Żř�ƵŵŚƠŤſř�Śŝ�žƠƴţ�űźƳ�ƹ�ƾƀƠƴţ�ƽŚƷŻŚĭ�šřźǀǀƜţ�ƹ�ƽŹƹō�Ɩưū�ƺţŚƯƹźƧŶƿŵźĭ�ƾſŹźŝ�ƾƟřźĭ��

�ƱřżǀƯ�ƲƿźŤƄǀŝO2��ƹ�ƾƟźƈƯCO2��Ŝǀţźţ�ƶŝ�ƽŶǀƫƺţè�æë��tì�éæî��ƹé�æî��tí�èîì���������ƵŚºƯ�ƱŚºŝō�Źŵ�ƶºƧ�ŵƺºŝ�ŢƗŚºſ�Ʀºƿ�Źŵ�ƵźºƄů�ƱŻƹ�ƭźĭ�Ʀƿ�Źŵ�źŤǀƫƹźƨǀƯ
ƵŻřŶƳř�ƾƴƘƯ�ŹƺƏ�ƶŝ�ŶƴƠſř�ƹ�ƲưƸŝ�Źŵ�ŹřŶƤƯ�Ʋƿř�ƞƈƳ�Śţ�žě�Ʊō�Żř�ƹ�Ŷƃ�ƽźǀĭ�ƂƷŚƧ�Źřŵ���ƲƿŵŹƹźƟ�Źŵ�žĜſ�ƹ�ŢƟŚƿƮƄģ�ƂƿřżƟř�ŹŚģŵ�ŶƘŝ�ƩŚſ�Ŷƿŵźĭ�ƽźǀĭ���žƠƴţ�űźƳ

�CO2��ƶŝ�ƵŶƃ�ƖƟŵO2�ƵŶƃ�śŸū��ƵŚƯ�źƿŚſ�ƶŝ�ŢŞƀƳ�żǀƳ�ŶƴƠſř�ƹ�ƲưƸŝ�ƵŚƯ�ƹŵ�ƾƴƘƯ�ŹƺƏ�ƶŝ�ŚƷ�ŢƟŚƿ�ƂƷŚƧ�ƽŹřŵ��ŶƴƠſř�Źŵ�žƠƴţ�űźƳ�ƲƿźŤưƧ���ƵŚºƯ�åé�å��tëê�å��
ƵŻřŶƳř�ƱŚŝō�ƶŝ�ŢŞƀƳ�ƶƧ�Ŷƃ�ƽźǀĭ��ƵŚƯ�åç�å��tîê�å��ƂƷŚƧê�èå�ų�Żř�ƽŶƇŹŵŵřŵ�ƱŚƄƳ�ŵƺ��ƲƿŵŹƹźƟ�Źŵ��ŵƹŶů�ƂƿřżƟř�Śŝ�žƠƴţ�űźƳ�ƵŚƯçì��ƵŚƯ�ŶƴƠſř�ƶŝ�ŢŞƀƳ�ƽŶƇŹŵ

��ƮƣŹ�ƶŝåè�å��tíè�å�ŢƟŚƿ�ƂƿřżƟř��ƵźǀƠƃ�ƶƧ�Ŷƿŵźĭ�ƆŴƄƯ�Ŝǀţźţ�Ʋƿř�ƶŝ�ƱŚŤƀƯŻ�ƽŚƷ�ƲǀƿŚě�ƽřŹřŵ�ŶƴƠſř�ƹ�ƲưƸŝ�ƵŚƯ�ƹŵ�Źŵ�ƮƬƧ�ƵŶǀƠſ�ƱřŹŸĭ��ƹ�žƠƴţ�ƱřżǀƯ�Ʋƿźţ
ƹŵ�Ʋƿř�Źŵ�ƹ�Ƶŵƺŝ�ƾưƀǀƫƺŝŚŤƯ�űźƳ�ƾƯ�źſ�ƶŝ�ŵƺų�ŻƺěŚƿŵ�ƢưƗ�Źŵ�ƵŚƯ�ŶƳźŝ���

 
Study of Metabolic Quiescent of Overwintering Pupae of Large Cabbage White, Pieris brassicae 
(Lepidoptera: Pieridae), by Measuring Respiratory Gases 
 
Atapour, M.1 and Sh. Osouli2 

1.Institute of Agriculture, Iranian Research Organization for Science and Technology (IROST). PO Box 33535111, Tehran, 
Iran, atapour@irost.org 2.Nuclear Science & Technology Research Institute, Karaj, Iran, PO Box: 31485498 
 

Insects employ different adaptive mechanisms in the face of adverse environmental conditions. One of the most common 
of such adaptation is metabolic quiescent and therefore decreasing of respiration rate. Large cabbage white, Pieris brassicae 
(L.), is the pest which its importance has increased during recent years. This pest overwinter as diapausing pupae attached to 
the host plant stems or other suitable shelters. To determine of metabolic quiescent of this pest, overwintering pupae were 
collected during November 2012 to April 2013 and changes in respiratory gases and respiration rate were measured using gas 
chromatography. The maximum amount of O2 consumed and CO2 produced were 419.7±16.3 and 397.8±19.4 µl/g/h 
respectively in November, since then, it was reduced significantly up to half of this amount in February and March and 
finally it significantly was raised in April again. Respiration rate (CO2 produced to O2 consumed) significantly depressed in 
February and March compared with other months. The lowest respiration rate was measured in March (0.65±0.04) which 
showed reduction of 30.5 percent compared to November (0.95±0.02). This rate increased about 27 percent in April 
compared to March up to 0.83±0.03. As a result, it was found that overwintering pupae of large cabbage white posses the 
lowest respiration rate and metabolic rate during tow month of February and March, therefore they are in the depths of their 
diapause during these two months. 
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ƆǀŴƄţ�ƾƫƺĪƫƺƯ�ƯŶǀŗƹźţźǀě�ƭƺưſ�ƶŝ�ŢƯƹŚƤ�Źŵ�ƂĜƃ����ƱŶºŝ(Phthiraptera:  Pediculus humanus corporis

Pediculidae)���
��

�řźǀưſƱŚƿŻƹźǀƟæ�ç��ƾƬƣ�źŝŚƇ�ƵŵřŻæ�èƾƳŚǀƣŶƇ�ƾƬƗ���źƟéƾƴǀƀů�ƹŻŹō��ê�ƹ�ƽŹŚƠƛ�ƭǈſřë��
Î����Ʊřźƿř��ƶǀƯƹŹř��ƶǀƯƹŹř�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ��ƾƫƺĪƫƺƯ�ƹ�ƾƫƺƬſ�šŚƤǀƤŰţ�żĩźƯsaber@umsu.ac.ir��sabergholizadeh@yahoo.com,�Ï���Śŝ�ƵŻŹŚŞƯ�Ŷůřƹ

ƽŹŚưǀŝ��ƶǀƯƹŹř�ƱŚŤſźƸƃ�ŢƃřŶƸŝ�żĩźƯ��ŚƷƱřźƿř��ƶǀƯƹŹř��ƶǀƯƹŹř�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ��Ð��ƵźƄů�Ƶƹźĭ���ƶǀƯƹŹř�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ŢƃřŶƸŝ�ƵŶĪƄƳřŵ�ƾĪƃżě�ƾſŚƴƃ
��Ʊřźƿř��ƶǀƯƹŹřÑ����Ʊřźƿř��ƶǀƯƹŹř��ƶǀƯƹŹř�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƶǀƯƹŹř�ƱŚŤſźƸƃ�ŢƃřŶƸŝ�żĩźƯê��ř�Ţƿō�ƱŚŤſŹŚưǀŝ����ƾƳŚƤƫŚƏ��ƶǀƯƹŹř�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ��Ʊřźƿř��ƶǀƯƹŹř

Ó��Ʊřźƿř��ƶǀƯƹŹř��ƶǀƯƹŹř�ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƶǀƯƹŹř�ƱŚŤſźƸƃ�ŢƃřŶƸŝ�żĩźƯ��ƎǀŰƯ�ŢƃřŶƸŝ�Ŷůřƹ��
��

ƱŶŝ�ƂĜƃ�ŝƶ ŢƬƗ ƩŚƤŤƳř ƽŹŚưǀŝ�ƾƿŚƷ źǀƔƳ ěř�ŽƺƠǀţǀƯŶǀ��Ĩ Ŝţ Ŝţ�ƹ�ƶƘūřŹ ơŶƴų ƾƯ ŶƃŚŝ Żř ŢǀưƷř�ŤƃřŶƸŝƾ��ƾƿǇŚºŝ �ŹřŵŹƺºųźŝ �Ţºſř���ƵźºƄů��Ƃºĩ��ŚºƷƽ�
ěǀţƹźǀŗźǀŝ�Ŷ�ƶ�ŹƺƏřźŝ�ƵŵźŤƀĭƽ�Ư�ƵŵŚƠŤſř�ƱŚƀƳř�ƂĜƃ�ƩźŤƴĩƾ�ŶƳƺƃ��Əƾ�řżƟř��ƶŤƃŸĭ�ƶƷŵ�ƹŵƿř�ŢƯƹŚƤƯ�Ƃƿě�ƭƺưſ�ƶŝ�ƵźƄů�Ʋǀţƹźǀŗźǀ��Źŵ�ƱŚºƯŹŵ�ŢƀĪƃ�ƩƺŘƀƯ�Ŷ

ŵŹřƺƯ�ŜƬƛř�ƵŶƃ�ƁŹřżĭ�Ţſř��ŝǀƶƳƺưƳ�Ţƀ�ƂĜƃ�ƱŶŝ�Żř�ƹŹƽ�ŽŚŞƫ�ƱŚŞƬƏƹřŵ�Źŵ�ƯƹŹř�ƱŚŤſźƸƃǀƶ�Ɩưū�Źƹōƽ�Ŷƃ���ũřźŴŤſř�Żř�žěDNA�ƯƺƳĥǀƵŵŚƠŤſř�Śŝ�Ĩ�ĩ�Żřǀ��Ţ
ŚſŚƴƃ�ŹƺƔƴƯ�ƶŝƾƿ�ŚƷ�ƂƸūƽ�Ŷſ�ƩŚƳŚĩ�Ʊĥƿ�Ʈ�vgsc��ě�ƭƺưſ�ƶŝ�ŢƯƹŚƤƯ�Śŝ�ƎŞţźƯǀŗƹźţźǀřźě�Żř�ƵŵŚƠŤſř�Śŝ�ƹ�ŶƿŚƷźưƽ�ƇŚƈŤųřƾ��ƶƘƐƣbp�îåå�ŨĪţǀƘţ�ƹ�źǀǀƫřƺţ�Ʋƾ�

Ŷƃ��ƫŚƳōǀƫřƺţ�żƾ�ŝ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŚƷǀ�Żř�ƂÕÍ�ƪƣřŶů�ŚƷ�ƶƳƺưƳ�×řŹřŵƽ�ƿĪƾ��ŻřŚūƿżĮƿƴƾ�ŚƷƽ�ſřǀƯōŶǀƶƴ�ħŚƳ�ŢƯƹŚƤƯ�Śŝ�ƎŞţźƯ�Ư�Ʊƹřŵƾ�ŶƴƃŚŝ��řƿƤŰţ�Ʋǀřźŝ�Ƣƽ�ƫƹřǀƲ��ŹŚŝ
ƫƺĪƫƺƯ�ŢƯƹŚƤƯƾ�ħŚƳ�Ƙưū�Źŵ�řŹ�Ʊƹřŵǀř�Źŵ�ƱŶŝ�ƂĜƃ�ŢƿƯ�ƁŹřżĭ�Ʊřźƾ�Ŷƴĩ����

��
Molecular detection of pyrethroid insecticide resistance in the human body louse, Pediculus 
humanus corporis (Phthiraptera: Pediculidae) 
 
Firooziyan, S.1&2, S. Gholizadeh1&2, E. Ghaffari3, A. Hosseini4 and A. Sadaghiyanifar5 
1.Social Determinants of Health Research Center, Urmia University of Medical Sciences, Urmia, Iran. P.O. Box: 
5756116111, sabergholizadeh@yahoo.com, saber@umsu.ac.ir 2.Medical Entomology Department, School of Public Health, 
Urmia University of Medical Sciences, Urmia, Iran. P.O. Box: 5756116111, 3.Urmia Health Center, Environmental health 
unit, Urmia University of Medical Sciences, Urmia, Iran, 4.Taleghani Hospital, Urmia University of Medical Sciences, 
Urmia, Iran, 5.Urmia Health Center, Disease control unit, Urmia University of Medical Sciences, Urmia, Iran 
 

Body lice can be a serious public health problem because they transmit three highly diverse and specialized diseases, 
louse-borne relapsing fever, trench fever, and epidemic typhus. Treatment failures are common but the cause is uncertain. 
Pyrethroid insecticides are widely used to the control of pediculosis and increasing resistance of human louse to pyrethroid 
pediculicides during the last two decades is responsible for frequently reported treatment failures. In order to identify voltage 
gated sodium channel (vgsc) mutations potentially associated with knockdown resistance 20 body lice specimens were 
collected from Urmia district.  Genomic DNA was extracted from individual lice and used to amplification and sequencing of 
a ~900-bp fragment to detect the kdr-type mutations. Sequence analysis showed that more than 80% of specimen contain at 
least on amino acid substitution related to kdr resistance. The current study, for the first time, report molecular kdr resistance 
in Iran body lice population.  
 
� � 

mailto:sabergholizadeh@yahoo.com,
mailto:saber@umsu.ac.ir


Ʋǀŝ�ƵźĮƴƧ�Ʋǀƫƹř��ƾƬƬưƫřƵźƄů��Ʊřźƿř�ƾſŚƴƃ�î�ì�ŹƺƿźƸƃ�ÎÐîé� �ÏÎÐ��

��

213 1st Iranian International Congress of Entomology, 29�31 August 2015 

 

�Ţſƹŵ�Ŷǀſř�ƽźŤĩŚŝ�ƹ�ƽŻŚſřŶū�ƹ�ŢƿƺƷ�ƲǀǀƘţAcetobacter�ƶƄě�ƾƳŚǀƯ�ƵŶƘƯ�Źŵ��ƽŚƷCulex pipiens���ƶŝ�Ʊřźƿř�Źŵ
�žƿżƳĦƀƳřźţřŹŚě�ƽřźŝ�ƽŹřżŝř�ƱřƺƴƗ�ƮƷ�ƾĮŤŴƿŹřźţ���

��
ƾƯŹ�ŽŚŞƗŻřŹ�ƾƬƘſŚŞƗ���ƹ�Ʋƿŵ�ŶƿƺƳ�ŶƿŶū�Ţſźě��

ƤŰţ�ƵƹźĭǀŹǇŚƯ�šŚƤƿƬƣŚƳ�ƹ�ŚǀƤŰţ�żĩźƯ��Ʋǀŝ�šŚƤǀĥƺƫƺƴĪţƺƽ�ŤƀƳřǀř�ŹƺŤſŚě�ƺŤƿř��ƱřźƸţ��ƱřźƿƱřź��
��

ƶƄě�ŚƷƽ�Culex pipiens�ưƸƯ�ƂƤƳƾ�ŵřŶƘţ�ƩŚƤŤƳř�Źŵƽ�ŝ�ŻřǀźĭŹŚư�ŚƷƽ�ƳŚƀƳřƾ�Şƣ�Żřǀƹ�ƪƿƳ�Žƹźǀŝźƛ�ƪƾƹ��ƿƫŚƠƀƳō�Žƹźǀŗƺƫ�Ţƴſ�Ţǀŝ�Ŷƴģ��žǀŹŚưƽ��Ǝſƺţ�ƶĩ
ƟǀźƬ�ř�ŚƷƿƯ�ŵŚŬƾ�ƴĤưƷ�ƹ�ŵƺƃǀŝ�ƲǀźĭŹŚư�ŚƷƽ�ĭŶƳŻ�Śŝƾ�Ƅůƹƾ�ŹǇŚƯ�ƪĮƳř�ƪŨƯƿŚƽ�ĩŚƯǀř�ƱŚƿƯ�ŚƠƾ�Ŷƴĩ��ŵŹ�ƿŝŚƾ�ŗŚſŚƴƃ�ƹƾ�Ư�ŹƺƬƟǀŝƹźĪƾ�żưƷƿ��ŚƷŶºŤƯ�ƶƘºſƺţ�ƹ�Ţƀƽ�

ŝ�Śŝ�ƵŻŹŚŞƯǀŹŚưƽ�ŚƷƽ�Śě�źŝ�ƪƣŚƳ�Ǝſƺţ�ƵŶƳƺƃ�ƪƤŤƴƯƿŹŚĪŤſŵ�ƶƽ�ŤƳĥǀĪƾ�řƿƯ�ŹƺƬƟ�ƲǀŝƹźĪƾ�ƀŝǀƯ�źƔƳ�ƶŝ�ŚƄĭ�ƵřŹ�ŹŚƾ�ŶſŹ��ř�ŹŵƿŗŚſŚƴƃ��ƶƘƫŚƐƯ�Ʋƾ�ŻŚſřŶū�ƹƽ�źŤĩŚŝƽ�
�žƴūAcetobacter��ƱřƺƴƗ�ƶŝƿźŤĩŚŝƺŘţƹźě�ŚƠƫō�Ĩƽ�Ƭųřŵ�ŹƺƬƟƾ�ƶƄě�ŚƷƽCulex pipiens �ŶƳŚĩ�ƱřƺƴƗ�ƶŝ�ƶĩƿƮƷ�Źřżŝř�ƱřƺƴƗ�ƶŝ�ƵŵŚƠŤſř�Ŷ�ŹřźţƿĮŤŴƾ���ºƯ�ŭźºƐƯƾ�

ſŹ�ƭŚŬƳř�ƶŝ�ŶƃŚŝǀŶ��řƿźŤĩŚŝ�Ʋƽ�żưƷ�ŹƺƬƟƿưŗřŵ�Ţƀƾ�ƶƄě�ŚƷƽ�ŚƳřƺţ�ƹ�Ƶŵƺŝ�žĪƫƺĩƾƿ�ƤƟř�ƩŚƤŤƳřƾ�ŵƺưƗ�ƹƽ�ƶƄě�Źŵ�řŹ�Ư�ƹ�ŢſřŹřŵ�ŚƷƾ�ŹŚĪŤſŵ�Śŝ�Ʊřƺţƽ�ŝ��Ʊō�ƭƺƳĥǀ�ƱŚ
ƩƺĪƫƺƯ�ŹƺŤĪƟř�ŚƷƾƿ�ůǈƇ�ƵŶƴƳŻ�ƮƷ�źŝ�ƶĩ�řŹǀŝ�ƩŚƤŤƳř�Źŵ�ƪƣŚƳ�ŢǀƯ�ŚƷźĭŹŚưƾ�źĩ�ŚƤƫř�ŶƴƃŚŝŵ���ř�Źŵ�ŚƯƿƶƇǈų�ŚŬƴ�řƽ�ſŹźŝ�Żřƾ�ţŚƯŶƤƯƾ��ƶºƄě��ŚºƷƽ��ºƃŹƹźěƾ�Culex 

pipiens��źŤĩŚŝ�Źƺƌů�ƑŚŰƫ�Żř�řŹƽAcetobacter �ƫƹř�ƹ�Ƶŵřŵ�ƭŚŬƳřǀŻŚſřŶū�ƶŝ�ƢƟƺƯ�ŹŚŝ�Ʋƽ�Ƙţ�ƹ�ǀºǀƺƷ�Ʋ�ºƿŢAcetobacter ��ŵřŶºƘţ�Źŵƽ��ƶºƳƺưƳ�Żř��ŚºƷƽ�Culex 

pipiens��ř�ŹŵƿŶƃ�ƱřźƿƮ��ƹŹǇ�ƞƬŤŴƯ�ƪůřźƯƽƠƃ��ǀĭźƾ�ř�ƚƫŚŝ�ƹƿƶƄě�Ʋ�Ŷƃ�ƮƷřźƟ�ŚƷ��řźŝƽ�ŻŚſřŶūƽ�źŤĩŚŝƽ�ŰƯ�Żřǀƴƛ�Ǝƾ��ƵŶƴƴĩ CaCO3ŚƯƿſř�Śŝ�ƖǀŶƿ�ƶŤè�ê��ƶĩ
řźŝƽ�ŻŚſřŶūƽ�źŤĩŚŝƽ�ŚƷƽ�ſřǀƵźƸŝ��Ţſř�ƵŶƃ�ƵŵŚƠŤſř�šŚƘƫŚƐƯ�Źŵ�Ţſƹŵ�Ŷ�ĭǀźƽ�Ŷƃ��źŤĩŚŝƽ�ƶƳƺưƳ�ƶưƷ�Żř�ƶĩ�ŚƷƽ�ŹƿŢŴ�ſŚƴƃƾ��ºŰƯ�Źŵ�ƶƄě�ƵŶƃǀƎ��ŚºƷƽ���ŢºƄĩ

ƇŚƈŤųřƾ�CaCO3 agar�ŻŚſřŶūƽ�Ţƀţ�Śŝ�ƹ�ƵŶƃ�ŚƷƽ�ŝǀƃƺǀưǀŚƾƿ�Ƙţ�žƴū�ŵƹŶů�ŚţǀǀƺƷ�Ʋƿřźě�Ǝſƺţ��Ŷƃ�ŢƿŚƷ�źưƽ�ƇŚƈŤųřƾ�æë S�žƴūAcetobacter ��Źŵ
ƴĪţǀ�ĨPCR��Śţ�ŵŹƺƯǀƿŢƟźĭ�Źřźƣ�Ŷ��ƫřƺţƾ�ŚƷƽ�ţƺŘƬĩƺƳǀŶƽ�æë Sƾƫřƺţ�Śŝ�ŚƷƽ�����Ʊĥ�ĨºƳŚŝ�Źŵ�ŽźŤºſŵ�Źŵ�ƶŝŚºƄƯ����źŤĩŚºŝ�ƶºŝ�ƍƺºŝźƯƽ��ŚºƷƽAcetobacter Aceti��

Acetobacter cerevisiae��Acetobacter cibinongensis��Acetobacter diazotrophicus��Acetobacter estunensis��Acetobacter 

europaeus��ƹAcetobacter fabarum�ƮƷ�ƫŚƳō�ƹ�Ŷƃ�ŻřźţǀƟ�żǀƳĥƺƬƾ�ƭźƳ�Żř�ƵŵŚƠŤſř�Śŝ�ƵŶƃ�ƭŚŬƳř��ŹřżƟřMega 5�ƘƣƺƯ�źĮƳŚƄƳǀƟ�ŢǀŤƳĥƺƬǀžƴū�ĨAcetobacter �
ŝ�Źŵ��ƵŶƃřŶūǀŵ�ƲƿźŤĩŚŝ�źĮƽ�Ţſř�ŚƷ��ŻŚſřŶūƽ�ƤƟƺƯǀŢ�ƯōǀźŤĩŚŝ�żƽ�Acetobacter�ř�ŹŵƿŗřŶŤŝř�ƶƬůźƯ��ƶƘƫŚƐƯ�Ʋƾ�Źƹō�ƲƟ�Źŵƽ�ƮƷ�ŹřźţƿĮŤŴƾ�řźŝƽ���ƬƣŚºƳ�ƩźºŤƴĩǀ�Ʋ

Ư�ƵźƄůƾ�ŶƃŚŝ���
 
Identification and isolation of the acidophilus bacterium of genus Acetobacter in migut of Culex 
mosquitoes in Iran as a paratransgenic tool 
 
Rami, A., A. Raz and N. Dinparast Jadid 
Malaria and Vector Research Group (MVRG), Biotechnology Research Center (BRC), Pasteur Institute of Iran, Tehran, Iran 
 

Mosquitoes of the Culex pipiens are participated in the transmission of several human pathogens, such as West Nile 
virus, Saint Louis encephalitis virus and some filarial worms, as well as wildlife pathogens such as the avian malaria parasite. 
Investigations of mosquito�s microbiota continue to broaden the span of possible Normal flora-based applications against 
vector-borne diseases. In this study, genus Acetobacter as a á-proteobacteria is emerging as possible endoflora candidates, 
Especially in Paratransgenic approaches purposed at blocking pathogen transmission. Here, we sum up an introductory 
review of laboratory-reared Cx. pipiens for the presence of Acetobacter spp., and provide the first isolation and identification 
of Acetobacter in some of the members of the Cx. pipiens in Iran. Mosquitoes were obtained from colonies of larvae, pupae 
and adult Culex. The enrichment culture advance CaCO3 broth was engaged for the isolation of acetic acid bacteria. 
Acetobacter was successfully isolated and identified from Culex. Acetobacter spp. that was isolated from mosquitoes of all 
the strains analyses on selected medium CaCO3�agar; their identity was confirmed by PCR of genomic DNA extracted from 
single colonies using Acetobacter-specific primers. Nucleotide sequences were aligned with available sequences for 
representative of Acetobacter Aceti, Acetobacter cerevisiae, Acetobacter cibinongensis, Acetobacter diazotrophicus, 
Acetobacter estunensis, Acetobacter europaeus and Acetobacter fabarum.�Phylogeny analysis revealed position of the 
isolated Acetobacter among other species. The successful isolation of Acetobacter in this study, promise as useful candidate 
for vector control with Paratransgenesis tool. 
� � 
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ƵźƄů�źŧř�ƾſŹźŝ�������ƵŚǀºſ�ƵźºƿŻ�ƾƷŚºǀĭ�žƳŚºſř�ƾƄĩCarum carvi�Ŝºƃ�ƽƹŹ�������ƶºūƺĭ�īźºŝ�ŻƺºƴǀƯ�Ƶźºě���ƾºĮƳźƟ� �
Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae) 

��
ưſǀĮģ�ŶƳƹŻŹŵƺĭ�řźǀƴƾŞů��ǀſŚŞƗ�Ŝƾ�źĩ�źŝŚū��Źƺěƿưƹ�ƾ�ƬƗǀźĪƀƗ�ŚƋźƿƱŚ�ƵŵřŻ 

ƵŚǀĭ�Ƶƹźĭ��Ʊřźƿř��ƱřźƸţ��ŶƷŚƃ�ƵŚĮƄƳřŵ��ƽŻŹƹŚƄĩ�ƵŶĪƄƳřŵ�ƾĪƃżěs.gudarzich@gmail.com ���
��

Ŝƃ�Ư�Ƶźěǀƶūƺĭ�īźŝ�Żƺƴ�ĮƳźƟƾ��ƿĪƾ�ƮƸƯ�Żř�źţƿ�Ʋƶūƺĭ�šŚƟō�ĮƳźƟƾ�Ư�ƶĩ�Ţſřƾ��ƱřƺƴƗ�ƶŝ�ŶƳřƺţƿŶƸţ�ĨƿŶū�Ŷƽ�řźŝƽ�ƫƺţǀĮƳźƟ�ƶūƺĭ�Ŷƾ�řƿ�ŵƺºƃ�śƺƀŰƯ�Ʊřź��
ƿĪƾ�ŚƷŹřżŝř�Żřƽ�ƬƇřƾ�ŶƯƿźƿř�ŢƿƵźƄů�Żř�ƵŵŚƠŤſř�ŢƟō�Ʋ�Ƃĩ�ŚƷƽ�ƃǀưǀŚƾƿ�Ưƾ�ƫƹ�ŶƃŚŝƾ�ŚĪţřƽ�ŝǀƵźƄů�Żř�ƵŵŚƠŤſř�ƶŝ�Ŷů�Żř�Ƃ�Ƃĩ�ŚƷƽ�ƃǀưǀŚƾƿ��ƶŝ�źŬƴƯ�ŢƗźſ�ƶŝ

ŢƟō�ƶŝ�ŢƟō�ŢƯƹŚƤƯ�Żƹźŝ�Ƃĩ�Ư�ŚƷƾ�ŵƺƃ���žƳŚſř�Żř�ƵŵŚƠŤſř�ŚƷƽ�ĭǀƷŚƾ�ŢƟō�ƩźŤƴĩ�Źŵ ƃƹŹƾ�řźŝ�ŜſŚƴƯƽ�ŞƳŚū�źŧř�ƂƷŚĩƾ�ƵźƄů�Ƃĩ�ŚƷƽ�ƃǀưǀŚƾƿ�ŰƯ�ŹŵǀŻ�Ǝƿ�Ţƀ
Ưƾ�ŶƃŚŝ��ř�ŹŵƿƤŰţ�Ʋǀưſ��ƢǀƀƠƴţ�Ţƾ�žƳŚſř Żƿſ�ƵźǀƹŹ�ƵŚƽ�ƹŹǇ�ŚƷƽ�ſŹźŝ�ŵŹƺƯ�ŢƟō�ƮŴţ�ƹ�ƭƹŵ�Ʋſƾ�ŢƟźĭ�Źřźƣ��ĭ�žƳŚſř�ºǀ�����źŬƳƺºƬĩ�ƵŚĮŤºſŵ�Żř�ƵŵŚƠŤºſř�Śºŝ�ƵŚ

(Clevenger)�ƐƤţ�ƁƹŹ�ƶŝǀƹ�Ŷƃ�ũřźŴŤſř�śō�Śŝ�ź��ŚƯŻōƿƂ�ŚƷ��ŚƯŵ�Źŵƽ�ç��tçì�ƀƬſ�ƶūŹŵǀŞƀƳ�ŢŝƺƏŹ�ƹ�Žƺƾ��ê��tëê�Ŷƃ�ƭŚŬƳř�ŶƇŹŵ���ŢºƔƬƛ��ŚºƷƽ���ƞºƬŤŴƯ
ŝ�ƶƴƯřŵ�Źŵ�žƳŚſřǀ�Ʋé��Śţí�ƯǀƫƹźĪǀƫ�źŝ�źŤǀ�ƹ�řƺƷ�źŤçå��Śţæåå�ƯǀƫƹźĪǀŝ�źŤƫ�źǀţźţ�ƶŝ�řƺƷ�źŤǀƹŹ�Ŝƽ��ŶƷŚƃ�ƵřźưƷ�ƶŝ�ŹřźĪţ�ƶſ�Śŝ�ƭřŶĩ�źƷ�ƮŴţ�ƹ�ƭƹŵ�Ʋſ�ƹŹǇ�ƪůřźƯ

ŚƯŻōƿŶƃ�Ƃ��ƯǀƱřż ŚƷƹŹǇ�Źŵ�šŚƠƬţƽ��Żř�ŶƘŝ�ƭƹŵ�Ʋſéí�ŵźĭ�ƶŞſŚŰƯ�ŢƗŚſƿŶ��ŚŤƳƿřżƟř�Śŝ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŪƿƯ�ƹ�īźƯ�žƳŚſř�ŢƔƬƛ�ƂǀřżƟř�ƮƷ�źƿ�ƂƿŢƟŚ��żŬţƿ�ƹ�ƶ
ƬŰţǀŝƹźě�ƪǀƵŵřŵ�Ţ��ŵřŵ�ƱŚƄƳ�ŚƷŵŚƤƯƿ�źLC50�řźŝƽ�ţźţ�ƶŝ�ƭƹŵ�Ʋſ�ƹŹǇ�ƹ�ƮŴţǀ�Ŝçé�éé��ƹíé�ê�ƯǀƫƹźĪǀƫ�źŝ�źŤǀŵƺŝ�řƺƷ�źŤ��ƹŹ�žƳŚſř�šřźŧř�ƶƘƫŚƐƯƽ����ƮºŴţ�ƶºƬůźƯ

�ŢƔƬƛ�ŵřŵ�ƱŚƄƳæåå�ƯǀƫƹźĪǀƫ�źŝ�źŤǀƮŴţ�Źŵ�šŚƠƬţ�ŶƇ�Źŵ�ŶƇ�ŜūƺƯ�řƺƷ�źŤ�ŵźĭ�ŚƷƿŶ��ŚŤƳƿŻ�žƳŚſř�ŵřŵ�ƱŚƄƳ�ƪƇŚů�Ūƿſ�ƵźǀƀƳŚŤě�ƵŚǀǇŚŝ�ƪƾƿ�řźŝƽ��ƩźŤƴĩ�Ƶźě�Ŝƃ
ƯǀĮƳźƟ�ƶūƺĭ�Żƺƴƾ�ŰƯ�ŹŵǀƎ�ŚƷƽ�ŵŹřŵ�ƶŤƀŝ���
 

Insecticidal effects of the essential oil of caraway, Carum carvi on the tomato leaf miner, Tuta 
absoluta (Meyrick) (Lepidoptea: Gelechiidae) 
 
Goudarzvande Chegini, S., H. Abbasipour, J. Karimi and A. Askarianzadeh 

Department of Plant Protection, Faculty of Agricultural Sciences, Shahed Universiey, Tehran, Iran, s.gudarzich@gmail.com  
 

The tomato leaf miner, Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae), is one of the most important pests of tomato 
(Lycopersicon�esculentum), which can be regarded as a serious threat to tomato production in Iran. One of the main tools in 
its management, is the use of conventional synthetic insecticides, however this overreliance on the use of synthetic 
insecticides quickly leads to problems of insecticide resistance. The use of plant essential oils in pest control is suitable 
method for reduction of the side effects of chemical insecticides on the environment. In this research, fumigant toxicity of 
caraway, Carum carvi essential oil was studied on the 2nd larval instars and eggs. The essential oil was obtained by 
hydrodistillation method, using a modified Clevenger-type apparatus. Experiments were carried out at 27 ± 2°C and 65 ± 5% 
R.H. Different concentrations of essential oil ranging from 4-8 µl L-1 air and 20-100 µl L-1 air were used in the main bioassay 
tests on the 2nd larval instars and eggs, respectively and each concentration and control included three replicates. The 
mortality was recorded at 2nd larvae after 48 hours. The results showed that by increasing oil concentration, the mortality was 
increased. Based on Probit analysis, the LC50 values for 2nd larvae and egg were 5.84 and 44.24 µl L-1 air, respectively. Study 
of the effects of the essential oil on egg of the pest showed that by increasing equivalent to 100 µl L-1 air caused 100% 
mortality on the eggs. The results showed that the caraway essential oil has high potential in controlling tomato leaf miner 
especially in protected areas. 
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ŚƿŵŹƽźŤĩŚŝ�ƾųźŝ�ƾƿŚſŚƴƃ�ƹ�ƾŝ ��ƱƹŹŵ�ŢºƀƿżưƷ�ƽŚºƷ �Źŵ�ƾƫƺƬºſGlover �Aphis gossypii� Myzus persicae 

Sulzer ƹLinnaeus �Brevicoryne brassicae�(Hem.: Aphididae) 
��

ƾŝƺƿř�řŶƿōƾƬƗ���ƽŵŚŝōźƸƯ�ŶưŰƯ�ƹ�ƾŞƫŚƏ�źƜƇř��
ƵźƄů�Ƶƹźĭ���ƱřźƸţ��ŽŹŶƯ�Ţǀŝźţ�ƵŚĮƄƳřŵ��ƽŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƾſŚƴƃA.ayoubi@modares.ac.ir 

���
ƩŚſ�Źŵ�ŚƷƽ�ųřǀƶĩ�Ţſř�ƵŶƃ�ƆŴƄƯ�ź źŤĩŚŝƽ�ŚƷƽ�żưƷƿƀŝ�šřźƄů�ŢƀǀŹŚƽ�ƶŞƴū�Żř�ŚƷƽ�ŻƿŤƀƾ�Ʊō�ŧŐţ�ŢŰţ�řŹ�ŚƷǀƯ�Źřźƣ�źƾ�ŶƴƷŵ��ųźŝƾ�żưƷ�ŻřƿŢƀ�řŹřŵ�ŚƷƽ�
ŹŚŞūř�ƶƐŝřŹƽ�Ư�ŚŝǀƫŚů�Źŵ��ŶƴŤƀƷ�ŵƺų�ƱŚŝżƾ�Śſ�Źŵ�ƶĩƿżưƷ�źƿŢƀ�ř�ŚƷƿŤųř�Ţſř�ƲĪưƯ�ƶƐŝřŹ�ƲǀŹŚƽ�ŶƃŚŝ��ƶŤƃ�Źŵ�ƶƳƺưƳ�ŚƷ�ŚƷƾƿ�ŵŹřŵ�ŵƺūƹ�ƶƐŝřŹ�ƕƺƳ�ƹŵ�źƷ�Żř��Ƙưūǀ�Ţ

ƶŤƃ�ŚƷƽ�Glover Aphis gossypii� Sulzer yzus persicaeM�ƹ�Linnaeus�brassicae�Brevicoryne �Ɩưū�ũźĩ�ƝřźƏř�ƕŹřżƯ�Żř�Źƹōƽ��ƹ�ƵŶƃţźţ�ƶŝǀ�Ŝ
ƹŹƽ�ƯǀƱŚŝż�ŚƷƽ�ųǀřźƃ�Źŵ�ƮƬĩ�ƹ�ƪƠƬƟ��ŹŚƿŚƯŻō�Ǝƿ�ƁŹƹźě�ƵŚĮƄŶƳŶƃ�Ƶŵřŵ���ũřźŴŤſř�Żř�žěDNA�)ƭźƟƹźƬĩ�ƹ�ƩƺƴƟ�ƁƹŹ�Żř�ƵŵŚƠŤſř�Śŝ���Ƃƴºĩřƹ��PCR��řźě�Śºŝƿ��źºư

�ƯƺºưƗƾ���Ʊĥ�ƽřźºŝ16SrRNA�řźě�ƹƿ�ŚºƷźưƽ��ºƇŚƈŤųřƾ��źŤĩŚºŝƽ��ŚºƷƽ�żưƷƿ�ŢºƀBuchner �aphidicola�Buchnera�Buch16S1F)��(Buch16S1R ��
Moran Hamiltonella defense��PABSF���(16SB1R�MoranRegiella insecticola  ��U99F���16SB1R���ƹGherna�sp.Arsenophenus �

�16SA1F��(Ars16SR�řźŝƽ�Ŷƃ�ƭŚŬƳř�ƶƳŚĭřŶū�ŹƺƏ�ƶŝ�ƶƳƺĭ�ƶſ�źƷ��ŚƷŶƳŚŝƽ�ŨĪţǀ�Żř�ŻŹƺƟƹźŤĪƫř�Śŝ�ƵŶƃ�źƿŶĪƿƆƫŚų�Ʃĥ�Żř��řŶū�źĮ�ŻŚſƽ�ŚƸŤƳř�ƹŵ�źƷ�Żř�ƹ �ƫřƺţƾ�ƿŝŚƾ�
ŶƳŶƃ��ř�Źŵƿƫřƺţ�ƕƺƳ�ƹŵ�ƶƘƫŚƐƯ�Ʋƾ� 16S�ŻřRNA�ŹƿƯƹŻƺŞƾ�źŤĩŚŝƿŚƾƿ�ŚſŚƴƃƾƿ�Ŷƃ��źŤĩŚŝƽB. aphidicola�ƿżưƷ�Ĩƿƫƹř�ŢƀǀźŤĩŚŝ�ƹ�ƶƽ�Arsenophenus sp.�

ƿżưƷ�ĨƿƺƳŚŧ�Ţƀƿŵƺŝ�ƶ��źŤĩŚŝƽB. aphidicola �Śŝbp �éèå źŤĩŚŝ�ƹƽ�Arsenophenus sp.��Śŝ bp�îëå�ŚſŚƴƃ�ƶŤƃ�ƶƳƺĭ�ƶſ�źƷ�Źŵƾƿ�Ŷƃ� ŵƿżưƷ�źĮƿŢƀ�ŚƷƽ�
ƺƳŚŧƿƪƯŚƃ�ƶH. defensa ���ƕƺƳT���Śŝbp�æëëå��ƹR. insecticola ���ƕƺƳU��Śŝ bp æêåå�ţźţ�ƶŝǀƶŤƃ�Źŵ�Ŝ�ŚƷƽ�M. persicae��ƹA. gossypii�ŚſŚƴƃƾƿ�ŶƳŶƃ��
ŚŤƳƿƫřƺţ�Ţſǈŝ�Żř�ƪƇŚů�Ūƾ��ŢƷŚŞƃ�ŚƷîí��Śţîî�ŶƇŹŵƽ�ƫřƺţ�Śŝƾ�16S rRNA �ŚſƿƶƳƺĭ�ź�ŚƷƽ�ŚěŶƴŝƿŵřŵ�ƱŚƄƳ�ƱŚ� źŤĩŚŝ�ŵƺūƹƽ�Arsenophenus sp.�ƯŚưţ�Źŵƾ�

ƶŤƃ�ŝ�ŚƷǀ�źĮƳŚ�ƎŝřƹŹŵżƳƿř�ĨƿżưƷ�ƲƿźŤĩŚŝ�Śŝ�Ţƀƽ� B. aphidicola�ƹ�Ƶŵƺŝ�Ư�ƪƯŚƘţǀżưƷ�ƱŚƿŢƀ�ŚƷƽ�Ư�ƱŚƄƳ�řŹ�ƶŤƃƾ�ŶƷŵ��ŚŤƳ�ŽŚſřźŝƿř�ŪƿƤŰţ�ƲǀſŹźŝ��Ƣƾ��ƎŝřƹŹ
ƟƺĩǀƳĥƺƬƾ�řźŝƽ�ŻŹřƿŝŚƾ�ƬƯŚĪţ�ƎŝřƹŹƾ�ŝǀżưƷ�ƲƿƯ�ƹ�ŢƀǀŹƹźƋ�Ʊō�ƱŚŝżƽ�Ţſř� ��

 
Detection and identification�of some bacterial endosymbionts in Aphis gossypii, Myzus persicae 
and Brevicoryne brassicae (Hem.: Aphididae) 
 
Ayoubi, A., A. A. Talebi, and M. Mehrabadi,  
Department of Entomology, Faculty of Agriculture, Tarbiat Modares University, Tehran, A.ayoubi@modares.ac.ir 
 

In the recent years it has become increasingly apparent that many aspects of the life history of insects are influenced by 
symbiotic bacteria. Some bacteria are obligatory symbionts in relation to their hosts, while others are opportunistic or 
facultative. Aphids provide examples of both types of association. The colonies of Aphis gossypii, Myzus persicae and 
Brevicoryne brassicae were collected from Karaj farms and reared on cucumber, pepper and cabbage plants in the laboratory, 
respectively. Each aphid species were subjected to individual DNA extraction (by phenol and chloroform method), and PCR 
reactions were performed using universal primer (for 16SrRNA) and specific primers for bacterial symbionts:�Buchnera 
aphidicola�Buchner (Buch16S1F, Buch16S1R), Hamiltonella defensa Moran (PABSF, 16SB1R), Regiella insecticola Moran 
(U99F, 16SB1R) and Arsenophenus sp. Gherna�(16SA1F,�Ars16SR). The amplified fragments were separated by 
electrophoresis and purified from gel and sequenced from both directions. Two types of bacterial 16SrRNA gene sequences 
were identified: one of these types was obtained from the primary symbiont (P-symbiont) B. aphidicola and the other was 
obtained from the secondary symbionts (S-symbionts). B. aphidicola with 430 bp and Arsenophenus sp. with 960 bp (S-
symbiont) were identified in all three aphids. Other S-symbionts including H. defensa (T-type) with 1660 bp and R. 
insecticola (U-type) with 1500 bp were recognized in M. persicae and A. gossypii, respectively. Close relatives of aphid 
symbionts, with 16SrRNA sequence identities ranging from 98% to over 99%, have been found in distantly related arthropod 
species by blast sequencing results. Presence of Arsenophenus sp. in all three aphid species suggested the close relations of 
this symbiont with B. aphidicola�that highlights the interactions among symbionts in aphids. Based on the results of the 
current study, cophylogenic assessments are essential for resolving the evolutionary relationships between symbionts and 
their hosts.  
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ƮƿżƳō�ƾƨǀŤǀƫƺŘţƹźěƹŶƳō�ŢǀƫŚƘƟ�ƾſŹźŝ�ƶƐƤƳŹŚƸģ�Ĩſƺſ�ƾƃŹřƺĭ�ƽŚƷ�ƽř ��šŚŝƺŞůCallosobruchus maculates��
Ư�ƽƹŹ�ƱŚŝżǀ�šŚŝƺŞů�ƞƬŤŴƯ�ƽŚƷ��

��
ŶƴƬŝźſ�źŰſæƺųźƸƯ�ŚŞƿźƟ��æ�ƾƳŚưƿř�ƽŶƸƯ�ƹç 

æ����ƶǀƯƹŹř�ƵŚĮƄƳřŵ�����ƾĪºƃżĜƷŚǀĭ�Ƶƹźºĭ��ƽŻŹƹŚºƄĩ�ƵŶĪºƄƳřŵsarboland67@gmail.com �f.mehrkhou@urmia.ac.ir �ç������ƵŶĪºƄƳřŵ��ƶºǀƯƹŹř�ƵŚĮºƄƳřŵ
��ƾưǀƃƺǀŝ�Ƶƹźĭ��ƾĪƃżĜƯřŵm.imani@urmia.ac.ir��

��
�ƞƬŤŴƯ�ƱŚŝżǀƯ�ƶſ�źǀŧŚţ�ƁŚƯ�ƹ�ŵƺŴƳ���ƾƬŞƬŝ�ƮƄģ���ƽƹŹ�šŚŝƺŞůŢǀƫŚƘƟ��ƮƿżƳō�ĨǀŤǀƫƺŘţƹźěƹŶƳō�ƾƃŹřƺĭ�ƽŚƷ �ĨſƺſƶƐƤƳ�ŹŚƸģ�šŚŝƺŞů�ƽř�Callosobruchus 

maculatus (Coleoptera: Bruchidae)����ƾƴǀƀĜƿźţ�ƾƈƈŴţ�ƽŚƷřźŤƀŝƺſ�Żř�ƵŵŚƠŤſř�Śŝ(BApNA, 1 mM)����ƾƴǀºƀĜţŚƧ�ƵĦºƿƹ�ƽŚƷřźŤºƀŝƺſ��B�(Z-Phe- 

Arg-pNA, 1mM)�ƹ�L�(Z-Arg-Arg-pNA, 1mM)�ƾƿŚƯŵ�Ǝƿřźƃ�ŢŰţ�ƵŚĮƄƿŚƯŻō�Źŵ�°C�çtçí��ƾŞƀƳ�ŢŝƺƏŹ�ƹÒ�tÓÍ���ƹ�ƽŹƺƳ�ƵŹƹŵæë��ƹ�ƾĪƿŹŚţ�ŢƗŚſ
í�ŢƟźĭ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ�ƾƿŚƴƃƹŹ�ŢƗŚſ��Ʊō�ƾƳŚǀƯ�ƵŶƘƯ�ŮƿźƄţ�ŢƸū�ƶƧ�Ŝǀţźţ�ƲƿŶŝ��Ŷƃ�ƵŵŚƠŤſř�źųō�Ʋſ�ƽŚƷƹŹǇ�ƾƳŚǀƯ�ƵŵƹŹ�Żř�ƾưƿżƳō�ƵŹŚƈƗ�ƶǀƸţ�ŢƸū��Żř�ŚƷ

�ƩƺƬŰƯçêå��ŹǇƺƯ�ƾƬǀƯNaCl�Ŷƿŵźĭ�ƵŵŚƠŤſř��řŵ�ƱŚƄƳ�ƾƨǀŤǀƫƺŘţƹźěƹŶƳř�šŚƘƫŚƐƯ�ŪƿŚŤƳŢǀƫŚƘƟ�ƵźƄů�ƾƳŚǀƯ�ƵŶƘƯ�Źŵ�ƶģźĭř�ƶƧ�ŵ�����ƽŻŚºƴǀŘţƹźě�Ʋƿźºſ�ƶºŝ�ƍƺŝźƯ�ƽŚƷ
�ƾƴǀƀĜƿźţ���ƽŻŚƴǀŘţƹźě�ƲǀŘŤǀſ�ƹ�ƲǀƀĜţŚƧ��ƽŚƷL��ƹB��ƲǀƀĜţŚƧ�ƵĦƿƹ�ƶŝ�ŚƷŻŚƴǀƀĜţŚƧ�ƶŝ�ƍƺŝźƯ�ƽŻŚƴǀŘţƹźě�ŢǀƫŚƘƟ�ƱřżǀƯ�ƲƿźŤƄǀŝ�ƾƫƹ��Ţſř�ƵŶƃ�ƵŶƿŵL�ƾƯ��ƶƧ�ŶƃŚŝ

�ƶƴǀƸŝ�ƶŤƿŶǀſř�Źŵè��Śţé�ƱŚŝżǀƯ�ƽƹŹ�ƾƯ�żǀƫƹŹŶǀƷ�ƞƬŤŴƯ�ƽŚƷ�ŵŵźĭ���ƽŚƷƹŹǇ�ƶŝ�ƍƺŝźƯ�ƽŻŚƴǀŘţƹźě�ƲǀŘŤƀǀſ�ƹ�Ʋƿźſ�ŢǀƫŚƘƟ�ƲƿźŤƄǀŝ��źǀųř�ƢǀƤŰţ�ŪƿŚŤƳ�ƶŝ�ƶūƺţ�Śŝ
ƶƿŸƜţ�źƄů�ƽřźŝ�ƾŞſŚƴƯ�ƱŚŝżǀƯ�ƶƧ�ŵƺŝ�źĮƿŵ�ƱŚŝżǀƯ�ƹŵ�Śŝ�ƶƀƿŚƤƯ�Źŵ�ƾƬŞƬŝ�ƮƄģ�ƽŚǀŝƺƫ�ƱŚŝżǀƯ�Żř�ƵŶƃƾƯ�śƺƀŰƯ�Ƶ�ŵƺƃ���

 
Survey on Endoproteolytic activity digestive enzymes of Callosobruchus maculates on different 
fabaceous host plants 
 
Sarboland, S.1, F. Mehrkhou1 and M. Imani2 

1.Department of Plant Protection, Faculty of Agriculture, Urmia Univerist, Sarboland67@gmail.com, 
f.mehrkhou@urmia.ac.ir, 2.Department of Basic Science (Biochemistry), Faculty of Veterniary, Urmia University, 
m.imani@urmia.ac.ir 
 

Effect of three types of beans including cowpea, pea and mung bean on proteolytic digestive enzymes of Callosobruchus 
maculatus (Coleoptera: Bruchidae) was investigated at 28 ± 2°C, 60 ± 5% RH and a photoperiod of 8:16 (L:D) hours. By 
using specific substrate including trysin-like (BApNA, 1 Mm), cathepsin-B (Z-Phe- Arg-pNA, 1Mm) and cathepsin-L (Z-
Arg-Arg-pNA, 1mM), so larvae were cold immobilized and dissected to remove the whole midgut in cold 250 Mm NaCl. 
The endoproteolytic results showed that, although there are serin proteinase (tryptsin) and cystein proteinaceous (cathepsin B, 
L) activity in midgut larvae, but the highest proteolytic activity was recorded by cathepsinases, namely, cathepsin L, which 
hydrolysis at pH 3- 4 on all host plants. The recently study showed that, the cowpea was suitable host plant among fabaceous, 
it is due to the highest either serin and cystein proteinases activity.  
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�ƶºĪƫƹŵ�ƲţŹŚţ�ƶƴĩ�ŢǀſŚƀů�ƱřżǀƯ�ƾſŹźŝ���ƽřTetranychus urticae����Ŝºǀĩźţ�ƶºŝ�ŢŞºƀƳ��ABADIS���Ǝƿřźºƃ�Źŵ
��ƾƷŚĮƄƿŚƯŻō 

��
ƘſǀƳŚƷřźƟ�ŶƾæŹřŶƷŵ�źƜƇř��çŹƺě��ƿƱƹźŝō�ŚæƬƗ��ǀŹƺƠƛ�ŚƋźƽèſ��ǀƯřŹ�ŶǀƯ�ƲǀƬųźǀƪ�ŵŚƃŹř�ƵŵřŻƽæ�ƹ�ƀůǀĩ�ƲǀƳŚƄƾ�ƳŚƷřźƟƾæ��
Î��ĭ�ƵƹźĭǀƵŚ�Īƃżěƾ�ŵźěƿŻŹƹŚƄĩ�žƽ�ŞƏ�ƖŝŚƴƯ�ƹǀƘƾ�ũźĩ��ƱřźƸţ�ƵŚĮƄƳřŵ��Ï��Ưǈſř�ŵřŻř�ƵŚĪƄƳřŵƾ�ũźĩ�Ŷůřƹ��Ð��Ưǈſř�ŵřŻř�ƵŚĪƄƳřŵƾ�ƱŚŤƀĩŚţ�Ŷůřƹ 

��
ƶƨƫƹŵ�ƲţŹŚţ�ƶƴƧ�ƽř�Tetranychus urticae Koch ��ƾƯ�ŹřƺųŶƴģ�ƹ�ƮƸƯ�šŚƟō�Żř�ƾƨƿ�ƾƯ�ŵŹřƹ�ƽŻŹƹŚƄƧ�šǇƺƈŰƯ�ƶŝ�ƾƸūƺţ�ƪŝŚƣ�šŹŚƀų�ƶƧ�ŶƃŚŝ�ŵŻŚſ���Źŵ

ƩŚſ�źǀųř�ƽŚƷ�ƫŵ�ƶŝǀŞƳŚū�šǈĪƄƯ�ƪƾ�ƃŚƳƾ�ŢƟō�ŵźŝŹŚĩ�Żř�Ƃĩ�ŚƷƽ�ƃǀưǀŚƾƿ��ƵŵŹƹōźƟ�ŵźŝŹŚƧ�žƳŚſř�źǀƔƳ�ƾƷŚǀĭ�ƽŚƷ��ƶūƺţ�ŵŹƺƯ�ŹŚǀƀŝ��ƲƿżĮƿŚū�ƾƃƹŹ�ƱřƺƴƗ�ƶŝ�ŚƷ
Ţſř�ƶŤƟźĭ�Źřźƣ.�ĩźţǀ�ŜABADIS�ĭ�ƵŹŚƈƗ�ƕƺƳ�ƶſ�ŽŚſř�źŝ�ƶĩǀƷŚƾ�ſǀƯ�ƪĭ�ƹ��ƱŚŤĩ�ŹŸŝ��źǀřŹřŵ��ƵŶƃ�ƶƫƺƯźƟ�ĨŴƽ�ĭŶƴƴĩŹƹŵ�ƅřƺųƾŸƜţ�ŶƋ��ƿƶ�řƽ�ŚƸƳ�Źŵ�ƹƿ�Ţ

ĭŶƴƄĩƾ�řźŝƽ�Ư�ƵŶƴĪƯ�šŚƟōƾ�ŶƃŚŝ��řƿ�ƲƤŰţǀſŹźŝ�ŹƺƔƴƯ�ƶŝ�Ƣƾ�ſŚƀůǀ���ƶºĪƫ�ƹŵ�ƲţŹŚºţ�ƶºƴĩ�Ţ�řƽ��ĩźţ�ƶºŝ�ºǀ�ŜABADIS��řźºƃ�ŹŵƿŚƯŻō�Ǝƿ���ŢºƟźĭ�šŹƺºƇ�ƵŚĮºƄ��
ŻƿŢƀ�Ŭƴſƾ�řźŝƽ�ƶĪƫƹŵ�ƲţŹŚţ�ƶƴĩ�řƽ�Ʈſ�ũźŝ�Żř�ƵŵŚƠŤſř�Śŝ�ƚƫŚŝ�ŢƟźĭ�šŹƺƇ�ƁŚě�řźŝ�ƹƽ�źƷ�ţǀŹŚư��ƹ�ŹřźĪţ�ƶſƿŶƷŚƃ�Ĩ��ƶŤƟźĭ�źƔƳ�ŹŵŶƃ��ƬưƗ�Żř�žěǀ��ƂƃŚě�šŚ

ƶƴĩ�ŚƷ��ĨƣŚţř�ƶŝŹƺƳ�ƵŹƹŵ�Śŝ�ŶƃŹƽ�æë�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹí�ŹŚţ�ŢƗŚſƿĪƾŚƯŵ�Źŵ��ƽ�CÛætçè�ŞƀƳ�ŢŝƺƏŹ�ƹƾ�êtëê��ƹ�ŶƳŶƃ�Ƶŵřŵ�ƩŚƤŤƳř��Żř�ŶƘŝÏÑ�ŢŞŧ�šŚƠƬţ��ŢƗŚſ
Ŷƃ���ƶŞſŚŰƯ�ƽřźŝLD30�ƹ�LD90�ƹ� LD50�ƹ��Żř�ƱŚƴǀưƏř�ŵƹŶůƭźƳ��ŹřżƟřŶƃ�ƵŵŚƠŤſř�Žǈě�ƺƬě��ŵŚƤƯƿ�źLD30���LD50��ƹLD90�ƵŻřŶƳř�ĭ�ºǀźƽ���ƵŶºƃ�řźºŝƽ����ƲţŹŚºţ�ƶºƴĩ
ƹŵ�ƶĪƫ�řƽ�ţźţ�ƶŝǀ�Ŝçíê�îì��çåê�çéî��ƹêæå�çéíç�ěƾ�ěƾ�Ư�źŝ�ƭřǀƬƾ�ŵƺŝ�ƭźĭ��ƃǀſźĭŹ�ƍƺƐų�řŶŞƯ�Żř�ƉźƗ�ƹ�Ǝų�Ŝǀ�Śŝ�źŝřźŝ�Ʊƺçíé�æ��ƹæèè�å�ŵƺŝ�����ƶºŝ�ƶºūƺţ�Śŝ
ŚŤƳƿŝ�Ū�ƶŞƏ�ƲŤƟźĭ�źƔƳ�Źŵ�Śŝ�ƹ�ƵŶƯō�ŢſŵǀƘƾ�ř�Ʊŵƺŝƿĭ�ƵŵŹƹōźƟ�ƲǀƷŚƾƯ�źƐƳ�ƶŝ�ƾ�ƶĩ�ŶſŹ��ƵŵŹƹōźƟABADIS�Ưƾ�řŹŚĩ�ŶƳřƺţƾƿ�ŞſŚƴƯƾ�ŶƯ�ŹŵƿźƿƠƬţ�ŢǀƤƾ��ƶŤƃřŵ�šŚƟō

ŶƃŚŝ�� 

��
Susceptibility of Tetranychus urticae to ABADIS under laboratory condition 
 
Farahani, S.1, A. Dehdar2, P. Abroon1, A. Ghafouri3, S. R. Mirkhalilzadeh Ershadi1 and H. Kishani Farahani1 
1.Department of Plant Protection, College of Agriculture and Natural Resources, University of Tehran, Karaj, 2.Islamic 
Azad University Branch Karaj, 3.Islamic Azad University Branch Takestan 
 

Spider mite, Tetranychus urticae Koch, as a polyphagous pest causes serious damages to agricultural products. In recent 
years due to side effects of chemical pesticide application, herbal extracts as alternative pesticides has attracted interests. 
ABADIS has formulated based on three different herbal extract, garlic, cotton seed, and clove oil, which shows repellency, 
antifeedant and lethal effects on sucking pests. This research was conducted to study responses of T. urticae to ABADIS 
under controlled conditions. Bioassays were done T. urticae adults by spray tower and repeated three times. Adults were 
maintained at 23±1˚c, 65±5% R.H. and a photoperiod of L16:8D.  LD30, LD50, LD90 and confidence intervals were calculated 
by POLO plus software. According to obtained results, 97.285, 249.205 and 2482. 51 ppm/ mg were estimated as LD30, 
LD50, and LD90 respectively. Regression intercept and slope of line was estimated as 0.133 and 1.284. According to obtained 
results and considering natural sources of this product, it can be a good alternative to control this pest damage. 
 
� � 
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ƵŹŚƈƗ�šřźŧř��ƽźƠƘū�ƪĭ�ƵŚǀĭ�ƽŶǀƿƺƴěźţTagetes patula ƾŤƀƿŻ�ƽŚƷźŤƯřŹŚě�ƽƹŹ���Ŷǀŝ��ƮƬĩPlutella xylostella  
��

ŶƳƹŵƺưŰƯ�ŶưŰƯæƾƯźŰƯ�ŶǀƘſ���Źƺěæ�ƾƷŚƄƳřźƿř�ŵřŵźƸƯ�ƹ�ç���
æ��ƵźƄů�Ƶƹźĭ��Ʊřźƿř��ƱřźƸţ��ŽŹŶƯ�Ţǀŝźţ�ƵŚĮƄƳřŵ��ƽŻŹƹŚƄĩ�ƾſŚƴƃmsco1381@gmail.com �ç���ƵŚĮƄƳřŵ��ƽŻŚſƹŹřŵ�ƵŶĪƄƳřŵ��ƽĥƺƫƺƴĪţƺǀŝ�šŚƤǀƤŰţ�żĩźƯ

Ʊřźƿř��ŶƸƄƯ��ŶƸƄƯ�ƾĪƃżě�ƭƺƬƗ��
��

�ƽźƠƘū�ƪĭ�Tagetes patula���ƾƴſŚĩ�Ƶźǀţ�ŻřAsteraceae������ŶºƃŚŝ�ƾºƯ�ƽŶºǀŗƺƴěźţ�šŚºŞǀĩźţ�ƕřƺºƳř�ƽƹŚů�ƶĩ�Ţſř�ƶƫŚſ�Ĩƿ�ƾƷŚǀĭ�����ƮºƬĩ�ŶºǀŝPlutella 

xylostella (L.) (Lep.: Plutellidae)ŢƟō�źŨĩř�ƶŝ�ƶĩ�ŢſŚƷźƠǀſƹźĩ�ƮƸƯ�ŢƟō���Ƃĩ�Ţſř�ƭŚƤƯ�ƾƿŚǀưǀƃ�ƽŚƷ���ƪĭ�ƵŚǀĭ�ƽŶǀƿƺƴěźţ�ƵŹŚƈƗ�šřźŧř��ƂƷƹĦě�Ʋƿř�Źŵ
�ƽŚƷ�ŢƔƬƛ�Źŵ�ƽźƠƘūç��ê��æå��ƹçå��ŶƇŹŵ�ƮŬů�ƶŝ�ƱŻƹ��ŢƟźĭ�Źřźƣ�ƾŝŚƿŻŹř�ŵŹƺƯ�ƮƬĩ�Ŷǀŝ�ƱřŶƳŻźƟ�ƪƀƳ�ƾƬŨƯ�Ŷǀƫƺţ�ƽŚƷźŤƯřŹŚě�ƽƹŹ�����ƾƯŚºưţ�ƹ�šřźºƄů�ƁŹƹźě

ƂƿŚƯŻō��ŚƷ�Ǝƿřźƃ�Źŵæ�±�ÏÒ��ƾŞƀƳ�ŢŝƺƏŹ�ƹ�ŽƺǀƀƬſ�ƶūŹŵÒ�±�ÓÒ��ƽŹƺƳ�Ǝƿřźƃ�ƹÎÓ���Õ��ƾƿŚƴƃƹŹ��ƾĪƿŹŚţ��Ŷƃ�ƭŚŬƳř�ŶƃŹ�ơŚţř�Źŵ��ŢƔƬƛ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŪƿŚŤƳ��ƽŚƷ
�ŢǀƘưū�ƂƿřżƟř�ƾţřŷ�űźƳ��ƽŶǀƿƺƴěźţ�ƵŹŚƈƗ�ƞƬŤŴƯ(rm)��ŢǀƘưū�ƾƷŚƴŤƯŚƳ�űźƳ�ƹ(ë)��ŵřŵ�ƂƷŚĩ�ŚƷ�ŢƔƬƛ�ƶưƷ�Źŵ�řŹ�rm���ŶƷŚƃ��æîé�å��çŶƇŹŵ��æèí�å��ê�ŶƇŹŵ��

æéí�å��æå�ŶƇŹŵ��æçé�å��çå�ŶƇŹŵ��æêì�å�ƹë��ŶƷŚƃ��ÏÎ�Î��çŶƇŹŵ��æê�æ��ê�ŶƇŹŵ��æë�æ��æå�ŶƇŹŵ��æè�æ��çå�ŶƇŹŵ��æì�æ����ƪŨƯ�Ŷǀƫƺţ�ƆƫŚų�űźƳ��ƲǀƴĤưƷ
(R0)��Ŷƫƺţ�űźƳ�ƹ�b��ŢƔƬƛ�Źŵ��ƽŚƷç��ê��ƹæå�ƾƴƘƯ�šŹƺƇ�ƶŝ�ŶƇŹŵ��ŶƴŤƟŚƿ�ƂƷŚĩ�Źřŵ�R0���ŶƷŚƃ��ìí�ëî��çŶƇŹŵ��çå�æî��ê�ŶƇŹŵ��æî�çå��æå�ŶƇŹŵ��îæ�æè��çå�
ŶƇŹŵ��íç�çê�ƹb��ŶƷŚƃ��ÏÔ�Í��çŶƇŹŵ��çæ�å��ê�ŶƇŹŵ��çç�å��æå�ŶƇŹŵ��çå�å��çå�ŶƇŹŵ��çè�å����ƪŨƯ�Ŷǀƫƺţ�ƆƫŚųŚƳ�űźƳ�GRR��ŢƔƬƛ�ƶƬǀſƹ�ƶŝ��ƽŚƷæå��ƹçå�

ŢƟŚƿ�ƂƷŚĩ�ŶƇŹŵ���īźƯ�űźƳ�d��źŝřźŝƹŵ�ƱŚƯŻ�ƹ��ŢǀƘưū�ƱŶƃ�Dt���ƶưƷ�Źŵ�ŶƳŵźĪƳ�źǀǀƜţ�ƵŹŚƈƗ�ƶƬǀſƹ�ƶŝ�ŚƷŹŚưǀţ�GRR���ŶƷŚƃ��ë�æåë��çŶƇŹŵ��éê�êå��ê�ŶƇŹŵ��
êç�êí��æå�ŶƇŹŵ��æè�êå��çå�ŶƇŹŵ��åë�ìå�ƹd��ŶƷŚƃ��ÍÔÒ�Í��çŶƇŹŵ��åìæ�å��ê�ŶƇŹŵ��åëë�å��æå�ŶƇŹŵ��åíå�å��çå�ŶƇŹŵ��åìê�å��Dt��ŶƷŚƃ��ÒÔ�Ð��çŶƇŹŵ��
îç�é��ê�ŶƇŹŵ��èê�é��æå�ŶƇŹŵ��èì�ê��çå�ŵŶƇŹ��çì�é���ƾƯ�ƂƷƹĦě�Ʋƿř�Żř�ƾƯ�ƽźƠƘū�ƪĭ�ƽŶǀƿƺƴěźţ�ƵŹŚƈƗ�ƶĩ�ŢƟźĭ�ƶŬǀŤƳ�Ʊřƺţ��Ŷǀŝ�ƾƬŨƯ�Ŷǀƫƺţ�ƽŚƷźŤƯřŹŚě�ŶƳřƺţ

ŶƷŵ�ƂƷŚĩ�řŹ�ƮƬĩ�� 
 
Effects of crude terpenoids of Tagetes patula on biological parameters of the diamondback moth, 
Plutella xylostella  
 
Mahmoudvand, M.1, S. Moharramipour1 and M. Iranshahi2 

1.Department of Entomology, Tarbiat Modares University, Tehran, Iran, msco1381@gmail.com 2.Biotechnology Research 
Center, School of Pharmacy, Mashhad University of Medical Sciences, Mashhad, Iran 
 

The French marigold, Tagetes patula (Asteraceae), is an annual plant that contained various terpenoids. The 
diamondback moth (DBM), Plutella xylostella (Lep.: Plutellidae), is the serious pest of crucifers that is resistant to the most 
of chemical pesticides. In this study, effects of crude terpenoids extract (2, 5, 10 and 20 % (w/v)) of T. patula were studied on 
reproduction parameters of offspring generation of DBM. Insect rearing and all tests were conducted at 25 ± 1◦C and 65 ± 5% 
relative humidity (RH) under a 16:8 h (L:D) cycle in a growth chamber. The results indicated that various concentrations of 
terpenoids extract decreased intrinsic rate of increase (rm) and finite rate of increase (ë) in all concentrations (rm: control: 
0.194, 2%: 0.138, 5%: 0.148, 10%: 0.124, 20%: 0.157; ë: control: 1.21, 2%: 1.15, 5%: 1.16, 10%: 1.13, 20%: 1.17). Also, net 
reproduction rate (R0) and birth rate (b) decreased in 2, 5 and 10% concentrations, significantly (R0: control: 69.78, 2%: 
19.20, 5%: 21.19, 10%: 13.91, 20%: 25.82; b: control: 0.27, 2%: 0.21, 5%: 0.22, 10%: 0.20, 20%: 0.23). Growth reproductive 
rate (GRR) declined by 10 and 20% doses of T. patula. The death rate (d) and doubling time (Dt) in all treatments did not 
change by extract (GRR: control: 106.60, 2%: 50.45, 5%: 58.52, 10%: 50.13, 20%: 70.06; d: control: 0.075, 2%: 0.071, 5%: 
0.066, 10%: 0.080, 20%: 0.075, Dt: control: 3.57, 2%: 4.92, 5%: 4.35, 10%: 5.37, 20%: 4.27). In conclusion, crude terpenoid 
extract can decrease the reproduction parameters of DBM.  
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�������ƮƿżºƳō�ŢºǀƫŚƘƟ�ƱřżºǀƯźŝ�ƱŚºǀƗŚƴƘƳ�ƵŵřƺƳŚºų�Żř�ƾºƿƹŹřŵ�ƵŚºǀĭ�ƶƳƺĭ�ƶſ�žƳŚſřźŧř���Ʈºſ�ƽŚºƷ��ƹŹǇ�Źŵ�řŵŻEphestia 

kuehniella 
��

Źŷō�řŹŚſƽ�ƹ�ƬƗǀƳřŶƴŝ�ŚƋźƾ��
ƵŚǀĭ�Ƶƹźĭ�ƱřźƸţ�ƵŚĮƄƳřŵ��ƽŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƾĪƃżě��s.azari@ut.ac.ir��

��
ƮƿżƳō�ŢǀƫŚƘƟ�ƾſŹźŝ�Ʈſ�ƽŚƷ�ŵźŝŹŚĩ�źŧř�Źŵ�řŵŻ ŢƔƬƛ�ƞƬŤŴƯ�ƽŚƷ���ƽźĮƴǀƃŹ�ƵŻźƯ�žƳŚſřSatureja rechingeri��ƽŹŚǀŤŴŝ�ƵŻźƯ��Satureja bakhtiarica��ƹ

��ƾƳŚŤſŻƺų�ƵŻźƯSatureja khuzestanica�ƲſƹŹǇ�ƽƹŹźŝ��Ò���ŵŹō�ŶǀŝEphestia kuehniella (Pyralidae)ŢƟźƿŸě�šŹƺƇ����ŢƀƿŻ�ƱƺƯŻō��ƹŹǇ�ƽƹŹ�źŝ�ƾŬƴſ
Źŵ�ƹ�źųō�Ʋſ��ƽŚºƯŵÏtÏÔ�ƶºūŹŵ��ŽƺǀƀƬºſ��ƾŞƀººƳ�ŢŝƺºƏŹÒtÓÒ��šŹƺƇ��ƱřżǀƯ�ƹ�ŢƟźƿŸěLC50�Ŷƿŵźĭ�ƶŞſŚŰƯ�ŚƷ�žƳŚſř�Żř�Ĩƿ�źƷ��ŝ�ŪƿŚŤƳ�ŽŚſřźŝ�ƶ�Ţſŵ

�ƵŶƯō��ƽźĮƴǀƃŹ�ƵŻźƯ�žƳŚſř��Ŝǀĩźţ�ƲƿźţźŧƺƯ�ppm�ÎÑÓ�ÔÏÓÐ�LC50=��Ʈĩ�ƾƳŚŤſŻƺų�ƵŻźƯ�žƳŚſř�ƹ��Ŝǀĩźţ�Ʋƿźţźŧř�ppm�ÖÔÏ�ÔÒÓÔ�LC50=���Ʋſ�ƹŹǇ�ƽƹŹ
ŶƳŵƺŝ�źųō���ŢŞƀƳ�ƶŝ�ƾưƿżƳō�ƵŹŚƈƗ�ƶǀƸţ�ƽřźŝÒ��źŤǀƫ�ƾƬǀƯ�ĨƿŹŵ�ƹŹǇ�šŚƠƀƟ�źƟŚŝÎ�Í�ǇƺƯ�Śŝ�ŹpH 7��ƵŶƃ�żƿŚƳĥŻƺưƷ���Źŵ�ƶƤǀƣŵ�Ƶŵ�šŶƯ�ƶŝ�šŚƳĥƺưƷ�žĜſÎÍÍÍÍ�

Źƹŵ�Źŵ��Źŵ�ƶƤǀƣŵ˚C�Ñ�ŶƳŶƃ�ĥƺǀƠƿźŤƳŚſ��ƽŚƯŵ�Źŵ�ƾưƿżƳō�ƵŹŚƈƗ�ƱřƺƴƗ�ƶŝ�ƲǀƄƳƹŹ�ƩƺƬŰƯC ÏÍ���ƂŬƴſ�ƽřźŝ�ƶĮƳ�ƾưƿżƳō�Ŷƃ�ƽŹřŵ���ƵŻřŶƳř�ƽřźŝ��ŻřźŤſř�ŢǀƫŚƘƟ�ƽźǀĭ
ŢƄƸƳ�źƿŻ�Żř�ŚƷ��ƽŚƷŚƠƫō��ƹ�šŚŤſř�ƪǀŤƠƳŚŤŝ��šŚŤſř�ƪǀŤƠƳ�ÎÍ�ŹǇƺƯ�ƾƬǀƯ(��ƹ�ƵŻřŶƳř�Žř�ƱƺǀţŚţƺƬĭ�ƮƿżƳō�ŢǀƫŚƘƟ�ƽźǀĭ��Żř�ƵŵŚƠŤſř�Śŝ�ŻřźƠƀƳřźţ�ƽřźŤƀŝƺſCDNB��ÒÍ�

ŹǇƺƯ�ƾƬǀƯ��ƹ�ŝƺſ�Żř�ƵŵŚƠŤſř�Śŝ�ŻřŶǀƀĩřƺƳƺƯ�ŢǀƫŚƘƟ�ƽřźŤƀTMBZ�ŢƟźĭ�ƭŚŬƳř���ƂŬƴſ�ŢǀƫŚƘƟƲǀƫƺĩ�ƪǀŤſř��ŻřźŤſř�ƽřźŤƀŝƺſ�ŚŝƪǀŤſř�Ʋǀƫƺĩƺǀţ�Ŷƿř�ŶƿÒ�Î��ŹǇƺƯ�ƾƬǀƯ
Ŷƃ�ƭŚŬƳř��ƮƿżƳō�ŢǀƫŚƘƟ�ƱřżǀƯ��ŻřźŤſř�Śŝ�ƹŵźƷ�ƕƺƳřźŤƀŝƺſ��ƹ�żǀƳ��ƮƿżƳōƪǀŤſř�Ʋǀƫƺĩ�ŻřźŤſř�źǀŧŚţ�ŢŰţ�ƕƺƳ�ƶſźƷŢƃřŵ�ƂƷŚĩ�ŶƷŚƃ�ƶŝ�ŢŞƀƳ�žƳŚſř����ƶƳƺĭ�ƶſ�žƳŚſř
Żř�ƵŻźƯ�źƔƳ�ƹ�ŶƴŤƃřŶƳ�ƾţƹŚƠţ�ŻřźŤſř�ƾĭŶƴƴĩŹŚƸƯ�Źŵ�ŵŹƺƯ�ƪǀŤſř�ŢǀƫŚƘƟ�ƂƷŚĩ�Ʋǀƫƺĩ����ƽŹŚºǀŤŴŝ�ƵŻźºƯ�Żř�ƾƳŚŤºſŻƺų�ƹ�ƽźĮƴǀƃŹ�ƵŻźƯ�žƳŚſř��ŶƷŚƃ�ƶŝ�ŢŞƀƳ�ŻřźŤſř��

ŶƳŵźĩ�ƪưƗźŤƿƺƣ��źƷ�žƳŚſř�ƂƿřżƟř�ŦƗŚŝ�ƵŚǀĭ�ƶƳƺĭ�ƶſ�ƮƿżƳō�ŢǀƫŚƘƟ�ƽŚƷ�ŻřŶǀƀĩř�ƱƺǀţŚţƺƬĭ�ƹ�Śƃ�ƶŝ�ŢŞƀƳŻřźƠƀƳřźţ�Žř�ŶƷŶƳŶƃ�������ƱřżºǀƯŹŵ�ƶºƳƺĭ�ƶºſźƷ�žƳŚºſř
Žř�ƱƺǀţŚţƺƬĭ�ŢǀƫŚƘƟ�ƂƿřżƟř�ŵŹƺƯŹŵ�ŚƯř�ŶƳŵřŶƳ�ƱŚƄƳ�ƾţƹŚƠţŻřŶǀƀĩř�ŢǀƫŚƘƟ�ƂƿřżƟř��ŢǀƫŚƘƟ�ƾƸūƺţ�ƪŝŚƣ�ƱřżǀƯ�ƶŝ�ƽŹŚǀŤŴŝ�ƹ�ƽźĮƴǀƃŹ�ƵŻźƯ�žƳŚſř�ƶƳƺĭƹŵ�ŻřźƠƀƳřźţ

�Žř�ƱƺǀţŚţƺƬĭ�ŶƳŵřŵ�ƂƿřżƟř�řŹ�ŻřźƠƀƳřźţ��ƾƯ�ŪƿŚŤƳ�ƶŝ�ƶūƺţ�Śŝ�Ʊřƺţ�ƶŬǀŤƳ��ŵźĩ�ƽźǀĭŽř�ƱƺǀţŚţƺƬĭ��ŚƷ�ŻŚƳĦǀƀĩřƺƴƯ�ƶĩ��ŻřźƠƀƳřźţ�ƮƿżƳō�ƹ�ŚƷ��ƽŚƷƽŻǇƹŹŶǀƷ��Źŵ�ŲſŚě
Ŝƃ�ƽŚƷƹŹǇ�ĨƿĥƺƫƺƿżǀƟ�ƾƷŚǀĭ�ƽŚƷ�žƳŚſř�ŵźŝŹŚĩ�ƶŝ�ŵŹō�Ƶźě�ƾƯ�ŚƠƿř�ƾưƸƯ�ƂƤƳ�Ŷƴƴĩ���

 
Effects of three medicinal plant species essential oils from Lamiaceae family on the detoxifying 
enzymes of Ephestia kuehniella larvae  
 
Azari, S. and A. R. Bandani  

Plant Protection Department, College of Agriculture and Natural Resources, University of Tehran, Karaj, Iran, 
s.azari@ut.ac.ir 
 

Detoxifying enzymes activities of Ephestia kuehniella 5th instar larvae were evaluated using different concentrations of 
essential oils of Satureja rechingeri, Satureja bakhtiarica and Satureja khuzestanica. Bioassay tests of each essential oil were 
evaluated against the last instar larvae in laboratory condition at 27±2 °C and 65% ±5 RH and LC50 values of each oil were 
calculated. Based on obtained results, Satureja rechingeri oil was the most toxic compound (LC50= 7263.146 ppm) and 
Satureja khuzestanica was the least toxic compound (LC50= 7567.972 ppm) against Ephestia kuehniella last instar larvae. To 
prepare the enzyme extract, five last instar larvae were homogenized in 1ml phosphate buffer (0.1 M and pH 7) then the 
homogenate centrifuged for 10 min at 10000 g at  4°C .The supernatant was kept at -20°C as the enzyme extract for enzyme 
assays. Evaluating of esterase activity was done using alpha and beta-naphtyl acetate (10 mM), glutathione-S-Transferase 
activity (GST) was evaluated using CDNB (50 mM), and mono-oxygenase activity evaluated using TMBZ as substrate. 
Acetylcholinesterase (AchE) activity was measured using acetyltiocholine iodide (1.5mM) as substrate. Result showed that 
each of three essential oils reduced esterase (with both substrates) and AchE activities in compare with controls. However, 
three Satureja species did not show different potency against esterase activity but they show different potency against AchE 
activity thus S. rechingeri and S. khuzestanica were more potent than S. bakhtiarica oils.� Each of three plant essential oils 
increased Glutathione-S-Transferase and monoxygenase activities in compare with controls. Three plant essential oils did not 
show different potency in increasing mono-oxygenase activity but regarding GST, S. rechingeri and S. bakhtiarica increased 
the enzyme activity considerably. Based on the results, it could be concluded that mono-oxygenases, GSTs and hydrolase 
enzymes have important role in Ephestia kuehniella larvae to physiological response against EOs applications. 
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ƵźƄů�ƱřƺƴƗ�ƶŝ�ŵŹō�Ŷǀŝ�ƽƹŹǇ�ƞƬŤŴƯ�ƪůřźƯ�ƽƹŹ�ƾƿƹŹřŵ�ƵŚǀĭ�ƶƳƺĭ�Ūƴě�žƳŚſř�źŧř�Ƃĩ���ƲƿżĮƿŚºū�ƲƯř�ƾŤƀƿŻ�ƽŚƷ
�ƾƴǀųŶţ�ƾƿŚǀưǀƃ�ƭƺưſ��

��
Źŷō�řŹŚſƽÎƬƗ��ǀƳřŶƴŝ�ŚƋźƾÎ�ŵŚƷ�ŵřƺū�ŶưŰƯ�ƹƿƱŚÏ��

Î��ƵŚǀĭ�Ƶƹźĭ��ƱřźƸţ�ƵŚĮƄƳřŵ��ƽŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƾĪƃżě�s.azari@ut.ac.ir�Ï���ƵŶĪƄƷƹĦěƾŤƄƸŝ�ŶǀƸƃ�ƵŚĮƄƳřŵ���ƾƿƹŹřŵ�ƱŚƷŚǀĭ�ƹ�ƶǀƫƹř�ŵřƺƯ��
��

Ŝƃ���ŵŹō�ƵźěEphestia kuehniella (Pyralidae)Ŷƃ�ƵŵŚƠŤſř�ƝŶƷ�ŢƟō�ƱřƺƴƗ�ƶŝ�����ƃǀƬƇř�Ƶƺƾ�ŹŚŞƳř�šŚƟō�ƩźŤƴĩƽ�ĪŤƯ�ŚƷŹŚŞƳř�Źŵƾ�ƃ�ƭƺưſ�ŵźŝŹŚĩ�źŝǀưǀŚƾƿ��
ųŶţǀƴƾ�Ţſř�ř�ŵźŝŹŚĩƿĩźţ�ƲǀƳřźĮƳ�šŚŞƾ�ŚƷƽ�ƳŚƸūƾ�ĭŵƺƫō�ŵŹƺƯŹŵ�řŹƾ�ŰƯǀŻ�ƎƿŵŹřŵ�ƵřźưƷ�ƶŝ�Ţƀ�ŚƷ�Ƃĩ�ƵźƄůƽ�ŻƿŤƀƾ�ĩźţǀţŚŞƾ�ŞƏ�ŌŚƄƴƯ�Śŝ�ƲƯřǀƘƾ��ƶĩ�ŶƴŤƀƷ

Ƙưū�ƂƷŚĩ�ŦƗŚŝǀřżƟř�ƹ�šŚƟō�Ţƿƫƺţ�ƂǀƯ�ƩƺƈŰƯ�Ŷƾ�ŶƳŵźĭ��řŹŵƿƤŰţ�ƲǀƄĩ�ƵźƄůźŧř�Ƣƾ��žƳŚſřÒ�ĭ�ƶƳƺĭǀƹō�ƪƯŚƃ�ƵŚƿŚƳŵ�ƲƄ�ƾƿ�Thymus daenensisƹō��ƿ�ƲƄ
�ºƃǀŻřź�ƽZataria multiflora��ƳŚŤºſŻƺų�ƵŻźºƯ���ƾ�Satureja khuzestanica��ºƃŹ�ƵŻźºƯ��ǀźĮƴ�ƽ�Satureja rechingeri��ŤŴŝ�ƵŻźºƯ�ƹ�ºǀŹŚ�ƽ�Satureja 

bakhtiarica��ŻŹřƿŝŚƾ�Ŷƃ��ĭ�ŵřƺƯǀƷŚƾ�žƳŚſř�źŬƳƺƬĩ�Śŝ�ĭǀźƽ�žƳŚſř�ƹ�ŶƳŶƃ�ŚƯŵ�Źŵ�ŚƷƽ ˚C�Ñ��ŶƳŶƃ�ƵŵřŵŹřźƣ��ĩźţǀƃ�ŜǀưǀŚƾƿ�žƳŚſř��Śŝ�ŚƷGC-MS�ƵŻřŶƳř�ĭǀźƽ�
Ŷƃ��ŻƿŢƀ�Ŭƴſƾ��ŚƷ�ƹŹźŝƽ�ǇŚƷƹŹƽ��ƲſÑ��Ð�ƹ�Ò�ŝǀŹŵ�ŵŹō�ŶƽŚºƯŵ ˚C�ÏtÏÔ�ƹÒtÓÒ���� RH�Ŷƃ�ƭŚŬƳř��ſŹźŝƾ�ưſǀƀƠƴţ�Ţƾ�žƳŚſř��ƮŬů�ƶŝ�ƝƹźƓŹŵ�ŚƷmlÏÎ�

ƹ�ƭŚŬƳř�Ŷƃ�ƶŤƟźĭ�źƔƳŹŵ�žƳŚſř�ƱƹŶŝ�ŶƷŚƃ��Ư�ƹ�īźƯǀ�šřźƄů�źÏÑ��ƹÑÕ�ŚƯŻō�ƕƹźƃ�ƱŚƯŻŻř�žě�ŢƗŚſƿ�Ƃŧŵźĭ�ŢŞƿŶ��ƭźƳ�Śŝ�ŚƷ�Ƶŵřŵ�ŹřżƟř�Polo-Plus�ƫŚƳōǀ�ƹ�ƵŶƃ�ż
LC50�ƀƠƴţƾ�źƷ�ŵźĭ�ƶŞſŚŰƯ�žƳŚſřƿŶ��ƯǀĭŶƴƴĩŹƹŵ�Ʊřżƾ�žƳŚſř�ƹŹźŝ�ŚƷƽ�ŚƷƹŹǇƽ��ƲſÒ��ƮŬů�ƶŝ�ƝƹźƓŹŵmlÏÎ�Ŷƃ�ƭŚŬƳř��ƯǀĭŶƴƴĩŹƹŵ�Ʊřżƾ�Ï��Ñ�ƹÏÑ��ŢƗŚſ

ŚƯŻō�ƕƹźƃŻř�žěƿŻŹř�ƂƿŝŚƾ�Ŷƃ��ŚŤƳ�ƢŞƏƿŪGC-MS �ĩźţǀƬƇř�Ŝƾ�ŚſŚƴƃƾƿ�ƹō�Źŵ�ƵŶƃƿƃ�ƲƄǀŻřźƽ�ŚƳŵƹƾƿţ��ǀ�ƩƹźĩřƹŹŚĩ�ƹ�ƩƺưŵŚƤƯ�ƶĩ�ŵƺŝƿź�ÖÓ�ÏÑƹÐÑ�ÔÏŶƇŹŵ��
ţǀƹ�Ʃƺư�ŵŚƤƯƿ�ź���ÔÑ�ÏÓƹÍÔ�Ô��ŶƇŹŵ��ţźţ�ƶŝ�ƩƹźĩřƹŹŚĩǀŝ�Ŝ�ƶŶƯō�Ţſŵ���ĩźţǀƬƇř�Ŝƾ�ƳŚŤſŻƺų�ƵŻźƯŹŵƾ��ƩƹźĩřƹŹŚĩ�ÔÔ�ÕÐŶƇŹŵ��ŵƺŝ��Ż�ƢŞƏƿŢƀ�Ŭƴſƾ��Ʋſ�ƹŹǇÐ�

ŵŚƤƯƿ�ź LC50ƹōƿŚƳŵ�ƲƄ�ƾƿÎÔÔ�ÑÒÎÑ��ƹōƿƃ�ƲƄǀŻřź�ƽÏÒÒ�ÐÒÐÕ�ƳŚŤſŻƺų�ƵŻźƯ�ƹƾ�ÐÓÕ�ÐÎÔÖ��Ŝƀůźŝµl/l air�ŵƺŝ�.�LC50�ƹōƿ�ŚºƳŵ�ƲƄƾƿÖÎÐ�ÓÒÎÐ��ƹōƿ��ƲºƄ
ƃǀŻřźƽ�ÎÖÍ�ÓÍÔÔ�ƳŚŤſŻƺų�ƵŻźƯ�ƹƾ�ÔÕÓ�ÓÍÐÍ��Ŝƀůźŝµl/l air�ƬƗǀ�Ʋſ�ƹŹǇ�ƶÑ�ŝ�ƶŶƯō�Ţſŵ��řźŝŚŤŝƿƹō�ƲƿŚƳŵ�ƲƄƾƿ�ƘƋǀƞ�źţƿ�ƳŚŤºſŻƺų�ƵŻźƯ�ƹ�Ʋƾ��źţźŧƺºƯƿ�Ʋ

ƬƗ�žƳŚſřǀ�Ʋſ�ƹŹǇ�ƶÐ�ƹ�Ñŵƺŝ�� LC50ƀƠƴţƾ�Ɨ�ƵŻźƯ�ƶƳƺĭ�ƶſƬǀ�Ʋſ�ƹŹǇ�ƶÒ�ƃŹ�ƵŻźƯ�ƶĩ�ŵřŵ�ƱŚƄƳǀźĮƴƽ��ŚŝLC50�ƀƠƴţƾ�ÎÑÓ�ÔÏÓÐ��ƹÓÐÖ�ÔÍÖÔ�µl/l air���ƶºŝ
ţźţǀŻř�žě�ŜÏÑ��ƹÑÕ�źţźŧƺƯ�ŢƗŚſƿŵƺŝ�žƳŚſř�Ʋ��ŚŤƳ�ƢŞƏƿŚƯŻō�ŪƿĭŶƴƴĩŹƹŵ�Ƃƾ�ƹō�žƳŚſř�ƹŵźƷƿŚƳŵ�ƲƄƾƿ�ƹ�ƃŹ�ƵŻźƯǀźĮƴƽ��ŵŚºƤƯ�Źŵƿ�ºƀŝ�źǀ��ħŶºƳř�ŹŚÍÍÕ�Í����Śºţ

ÍÎÓ�Í�(µl/cm2) �ĭŶƴƴĩŹƹŵƾ�Ƹūƺţ�ƪŝŚƣƾ�ŶƴŤƃřŵ��ŝǀźŤƄƿĭŶƴƴĩŹƹŵ�Ʋƾ�ŹŵÏÑ�ŚƯŻō�ƕƹźƃ�Żř�žě�ŢƗŚſƿŹŵ�Ƃ�źƷ��ŢƔƬƛŹŵ�žƳŚſř�ƹŵ ìl/cm2�ÍÎÎ�Í�ŵƺŝ���ƶūƺţ�Śŝ
ŚŤƳ�ƶŝƿř�ŪƿƤŰţ�Ʋǀĩźţ�Ƣǀĭ�šŚŞǀƷŚƾ�řŹřŵ�ŹƺĩŸƯƽ�ǇŚŝ�šŹŶƣƽ�ƵźƄů�Ƅĩƾ�ƬƗǀŜƃ�ƶ�Ư�ƹ�ŶƴŤƀƷ�ŵŹō�Ƶźěƾ�ſŹźŝ�Śŝ�ŶƴƳřƺţƾ�ŚƷƽ�ŝǀźŤƄ�ƵźƄů�ƱřƺƴƗ�ƶŝ�Ƃĩ�ŚƷƽ�ŻƿŤƀƾ�

Śū�ƲƯřƿżĮƿŶƳƺƃ�ŭźƐƯ�Ʋ���
 

Effect of five medcinal plant species essential oils on different flour moth larval stages as safe 
alternative biopesticides to chemical fumigants 
 
Azari, S.1, A. R. Bandani1 and J. Hadian2 

1.Plant Protection Department, College of Agriculture and Natural Resources, Tehran University, Karaj, Iran, 
s.azari@ut.ac.ir 2.Agriculture Department, Medicinal Plants and Drugs Research Institute, Shahid Beheshti University, 
Tehran, Iran 
 

Ephestia kuehniella (Pyralidae) was used as target pest. Today, to control of stored-product pests the gaseous chemical 
compound is commonly used. There is global concern about their negative effects on environmental pollution. The concept 
of �biopesticides� refers to products obtained from natural sources that can help reduce pest populations and increase food 
production. So, we evaluated insecticidal activity of 5 plants EOs (Thymus daenensis, Satureja khuzestanica, S. rechingeri, 
S.bakhtiarica and Zataria multiflorae) against Ephestia kuehniella larvae. Plants were extracted by Clevenger then stored at -
4 ˚C in.The essential oils constituent were analyzed by GC/MS. Fumigant toxicity was evaluated using Petri dishes (21 ml) at 
27±2˚C and 65±5% RH.  Replication  were four times with each replicate consisting of 10 larva. The control had no essential 
oils and mortality was recorded after 24 or 48 hours. Probit analysis was done using polo-plus software. Repellency of 
Thymus daenensis and Zataria multiflorae were done on fifth instar larvae. Repellency was recorded after 2, 4 and 24 hours 
post treatment. Result showed the major compounds in (Zataria multiflora - Thymus daenensis) were Thymul (24.96% -
72.34%) and Carvacrol (26.74% - 7.07%), respectively. However, in Satureja khuzestanica the major compound was 
Carvacrol (83.77%). Also, the LC50 values of Thymus daenensis, Zataria multiflora and Satureja khuzestanica essential oils 
against third instar larvae were 4514.177, 3538.225 and  3179.368  µl/l air and against forth instar larva were 6513.913, 
6077.190 and 6030.786 µl/l air, respectively. Also, Satureja khuzestanica and Thymus daenensis had the most and the least 
toxic effects toward the tested insect. The LC50 values of essential oils from three Satureja species showed that Satureja 
rechingeri with the LC5o values of 7263.146 and7097.639 µl/l air against fifth instar larvae after 24 and 48 hours exposure 
respectively was the most effective. As indicated essential oils from Satureja rechingeri was more toxic to flour moth larvae 
than the other two essential oils .Results showed that the two oils tested had a strong repellent activity towards E. kuehniella 
fifth instar larvae in comparison with control. The greatest amount of the repellency was obtained at 24 hr exposure time 
which was 0.011 ìl/cm2, both in Thymus daenensis and Zataria multiflorae. It was found that these plants species essential 
oils were toxic to flour moth larvae and these essential oils needs to be further investigated in order to obtain a clear picture 
regarding their use as  safe biopesticides. 
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ƵźƄůƺƳŚƳ�ƹŵźŧř�ƽƹŹ�Ʊřźƿř�ƾƯƺŝ�ƾƿƹŹřŵ�ƵŚǀĭ�ƶƳƺĭ�ƹŵ�žƳŚſř�Żř�ƪƇŚů�ƲƿƺƳ�Ƃĩ Ephestia kuehniella ���
��

ƽŹŷō�řŹŚſÎƾƳřŶƴŝ�ŚƋźǀƬƗ��Î�ƱŚƿŵŚƷ�ŵřƺū�ŶưŰƯ�ƹÏ��

Î����ƱřźƸţ�ƵŚĮƄƳřŵ��ƽŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƾĪƃżě�ƵŚǀĭ�Ƶƹźĭs.azari@ut.ac.ir�Ï��ƾŤƄƸŝ�ŶǀƸƃ�ƵŚĮƄƳřŵ���ƾƿƹŹřŵ�ƱŚƷŚǀĭ�ƹ�ƶǀƫƹř�ŵřƺƯ�ƵŶĪƄƷƹĦě��
��

ƾƿŚǀưǀƃ�ƭƺưſ�śƺƬƐƯŚƳ�šřźŧř�ƹ�ƽŹŚŞƳř�šŚƟō�ƽǇŚŝ�šŹŚƀų�ƶŝ�ƶūƺţ�Śŝ����śƺºƀŰƯ�ƽŹŚºŞƳř�šŚƟō�ƩźŤƴĩ�ƽřźŝŚƷ�ƶƴƿżĭ�ƲƿźŤƸŝ�Żř�ƾĪƿ�ƾƷŚǀĭ�šŚŞǀĩźţ�Żř�ƵŵŚƠŤſř��
ƾƯ�ŵƺƃ��žƳŚſř�ƾƘƐƣ�šřźŧř�ŵƺūƹ�Śŝ�ţ�ƱƺĤưƷ�ƾţǈĪƄƯ��ŚƷƱō�ŵźŝŹŚĩ��śō�Źŵ�Ţǀƫǈů�ƭŶƗ��ǇŚŝ�ƱƺǀſřŶǀƀĩř�ƶŝ�ƪƿŚư�ƾƯ�ŵƹŶŰƯ�ƵŵźŤƀĭ�ŽŚǀƤƯ�Źŵ�řŹ�ŚƷ�Ŷƴĩ���Żř�ƾĪƿ

ƁƹŹ��ŢſŚƷ�žƳŚſř�Ʊŵźĩ�ƶƫƺƯźƟƺƳŚƳ��ŜƿŚƘƯ�Ʋƿř�ƂƷŚĩ�ƽŚƷ������������ƾƿŚºƳŵ�ƲºƄƿƹō�ƪƯŚºƃ�Ʊřźºƿř�ƾƯƺºŝ�ƾƷŚºǀĭ�ƶºƳƺĭ�ƹŵ�žƳŚºſř�ƱƺǀºſǇƺƯźƟƺƳŚƳ�šřźŧř�ƢǀƤŰţ�ƲƿřŹŵ� �
Thymus daenensis���ƵŻźƯ�ƹ��ƽźĮƴǀƃŹSatureja rechingeri�Ŝƃ�źųō�Ʋſ�ƹŹǇ�ƽƹŹ�źŝ��ŵŹō�Ƶźě(Pyralidae) �Ephestia kuehniella��Ŷºƿŵźĭ�ƾºſŹźŝ����

žƳŚſř�źŬƳƺƬĩ�ƵŚĮŤſŵ�Śŝ�ƵŚǀĭ�ƹŵ�źƷ�žƳŚſř�ŶƳŶƃ�ƽźǀĭ��ƪĪƫř�ƪǀƴƿƹ�ƾƬě�ŢƳŚŤĪƟŹƺſ�Żř�ƽźĮƴǀƃŹ�ƵŻźƯ�śō�Źŵ�ƲƛƹŹ�ƱƺǀƀƫƺƯř�ƶǀƸţ�ƽřźŝ�Ŷƃ�ƵŵŚƠŤſř��ƱƺǀƀƫƺƯř��ƽŚƷ
�ƪƯŚƃ�ƵŶƃ�ƶǀƸţÎÍ��ƹ�žƳŚſř�ƾƳŻƹ�ŶƇŹŵÖÍ��ƩƺƬŰƯ�ƾƳŻƹ�ŶƇŹŵÎ��ƪĪƫř�ƪǀƴƿƹ�ƾƬě�ŢƳŚŤĪƟŹƺſ�ŶƇŹŵŵƺŝ�����Żř�ƾƿŚºƳŵ�ƲºƄƿƹō�žƳŚſř�ƱƺǀƀƫƺƯř�ƺƳŚƳÏ����ƾºƳŻƹ�ŶºƇŹŵ

��žƳŚſřÏ��Ʋǀƿƺţ�ŢƳŚŤĩŚƟŹƺſ�ƾƳŻƹ�ŶƇŹŵÕÍ��ƹÖÓ�Ŷƃ�ƵŵŚƠŤſř�śō�ƾƳŻƹ�ŶƇŹŵ��ƵŹŷ�ƵŻřŶƳř�ƽř��ƹƺǀƀƫƺƯřƺƳŚƳ�šřŹŷ�ƖƿŻƺţ�ƵŵƹŶŰƯƱ�ƵŚĮŤſŵ�ƶƬǀſƹ�ƶŝ�ƽŚƷ(Dynamic 

Light Scattering) �DLS�Ŷƃ�ƲǀǀƘţ���ƾƀƠƴţ�Ţǀưſ�ƱƺǀƀƫƺƯřƺƳŚƳ�ŹƺĩŸƯ�ƽŚƷ�ƹŹǇ�ƽƹŹ�źŝ�Ʋſ�Ŷƃ�ƭŚŬƳř�źųō��ŢƔƬƛ�ƽŚƷ�Ô�ÓÓ��Ô�ÔÍ��Ð�ÔÓ��Ñ�ÕÎ��Õ�ÕÓ� µl/l 
air��ŚƷ�ƱƺǀƀƫƺƯřƺƳŚƳŻř�ƭřŶĩźƷŻřŶƃ�ƶǀƸţ�źƐƤƯ�śō�Źŵ��ƮŬů�ƾƿŚƸƳ�ÏÍÍ�źŤǀƫƹźĪǀƯ�ŢƔƬƛ�źƷ�ŻřŢƟŹ�ŹŚĩ�ƶŝ�ƾƟŚƇ�ŸƛŚĩ�ƽƹŹźŝ���ŶƷŚƃÏÍÍ��źƔƳŹŵ�źƐƤƯ�śōźŤǀƫƹźĪǀƯ

Ŷƃ�ƶŤƟźĭ���ƮŬů�ƶŝŹřŵ�śŹŵ�ƽř�ƶƄǀƃ�ƝƹźƓ�Źŵ�ŚƷ�ƂƿŚƯŻō�ƾƯŚưţÏÎŶƃ�ƭŚŬƳřźŤǀƫ�ƾƬǀƯ��ƽźŤě�Źŵ�ŚƷ�ƽŚºƯŵÏtÏÔ�ƶºūŹŵ��ŽƺǀƀƬºſ��ƾŞƀººƳ�ŢŝƺºƏŹÒtÓÒ����Źŵ�ƹ
ŶƳŶƃ�Ƶŵřŵ�Źřźƣ�ƾĪƿŹŚţ���ŢƃŸĭŻř�žě�šřźƄů�źǀƯ�ƹ�īźƯÏÑ��ƹÑÕ�Ŷƿŵźĭ�ƶŞſŚŰƯ�ƂƿŚƯŻō�ƕƹźƃ�ƱŚƯŻŻř�ŢƗŚſ��ŹřżƟř�ƭźƳ�Żř�ƵŵŚƠŤſř�Śŝ�ŚƷ�ƵŵřŵPolo-Plus��ƹ�ƵŶƃ�żǀƫŚƳō

LC50�Ŷƿŵźĭ�ƶŞſŚŰƯ�žƳŚſř�ƾƀƠƴţ��Ĩģƺĩ�ƾƿŚƳŵ�ƲƄƿƹō�ƱƺǀƀƫƺƯř�ƺƳŚƳ�ƽř�ƵŹŷ�ƵŻřŶƳř�ƖƿŻƺţ�ƵŵƹŶŰƯ�ƹ�šřŹŷ�ƵŻřŶƳř�ƲǀĮƳŚǀƯ���ŪƿŚŤƳ�ƶŝ�ƶūƺţ�Śŝ���ƽźĮƴǀºƃŹ�ƵŻźƯ�Żř�źţ
ƾƯ�ŶƃŚŝ���ě�řŸƫŢſř�źŤƄǀŝ�Ʊō�ƽŹřŶƿŚ���ŪƿŚŤƳŢƀƿŻ�ƾŬƴſ��ŚƷŢƔƬƛ�ƂƿřżƟř�Śŝ�ƶĩ�ŵřŵ�ƱŚƄƳ���ŚºƷ�ƱƺǀƀƫƺƯřƺƳŚƳ�ŵźŝŹŚĩ�ƱŚƯŻ�ƹ�������ƾºƯ�ƂƿřżºƟř�ŚºƷƹŹǇ�źºǀƯƹ�īźºƯ�ƱřżºǀƯ
ŶŝŚƿ��ŢƔƬƛŹŵ�ƱƺǀƀƫƺƯřƺƳŚƳƹŵźƷŹŵ�šŚƠƬţ�ƱřżǀƯ�ƲƿźŤưĩÔ�ÓÓ�µl/l air����ŢºƔƬƛŹŵ�šŚºƠƬţ�ƲƿźŤºƄǀŝ�ƹ�Ó�ÕÓ�µl/l air����ƱŚºƯŻ�ƾºƏÏÑ�ƹÑÕ��ŢƗŚºſ��ºŝ�ƶ�Ţºſŵ��ŶºƯō��

ŢƔƬƛŹŵ�ŵƺŞƳ�Źřŵ�ƾƴƘƯ�ƾƀƠƴţ�Ţǀưſ�ƱřżǀƯ�ƱƺǀƀƫƺƯřƺƳŚƳƹŵźƷ�ƶŝŚƄƯ�ƽŚƷ��ŵƺŝźŤƄǀŝ�ƵŻźƯ�ƱƺǀƀƫƺƯřƺƳŚƳŹŵ�ƾƀƠƴţ�Ţǀưſ�ƱřżǀƯ�ŢƔƬƛ�ƂƿřżƟř�Śŝƹ�ƱŚƯŻ�ŢƃŸĭŚŝ�ƾƫƹ��
źĮƳŚǀŝ�ŪƿŚŤƳ�Ƶƺǀƃ�ƽźǀĭŹŚĩ�ƶŝ�ŢǀưƷř��ƲƿƺƳ�ƽŚƷ�ŹŵƵźƄů�ƱƺǀſǇƺƯźƟ�Ƃĩ��ŚƷƶĩ�Ţſř�Ţſŵ�ƲƯř�ƾţŚŞǀĩźţ�ƶŝ�ƾŝŚƿ���ƶĩ�ŢƔƬƛŹŵ�Ʈĩ�ƽŚƷ�źţ����ƆƫŚºų�žƳŚſř�Żř��ƾƿřŹŚºĩ

źŤƄǀŝ�ƽƾƯ�ƱŚƄƳ�Ʒŵƴ�ŶŵŹƹō�ƮƷřźƟ�řŹ� 
 
Effect of two novel nanoinsecticides based on essential oils from two species of medcinal palnts 
endemic to Iran against Ephestia kuehniella � 
 
Azari, S.1, A. R. Bandani1 and J. Hadian2 

1.Plant Protection Department, College of Agriculture and Natural Resources, Tehran University, Karaj, Iran, 
s.azari@ut.ac.ir 2.Agriculture Department, Medicinal Plants and Drugs Research Institute, Shahid Beheshti University, 
Tehran, Iran 
 

Today, to control of stored-product pests the gaseous chemical compound is commonly used. There is global concern 
about their negative effects on environmental pollution. Then, studies have been focussed on the use of plant essential oils 
(EOs) as possible alternatives to synthetic insecticides. Despite these promising properties, problems related with EO 
volatility, poor water solubility, and a tendency to oxidation. Some benefits of these nanoformulations are the improvement 
of efficacy due to the higher surface area,higher solubility, induction of systemic activity due to smaller particle size. Then 
we try to utilize the nanoemultions of Thymus daenensis and Satureja rechingeri oils  to enhance the activity of them as a 
pesticide against Ephestia kuehniella�(Pyralidae) �the fifth instar larvae�. Essential oils were extracted by using of a clevenger. 
For preparation of Satureja rechingeri  and Thymus daenensis oil-in-water nanoemulsions, the surfactants were polyvinyl 
alcohol and tween 80, respectively. The active component (10% Satureja rechingeri and 2% Thymus daenensis oils) were 
kept constant in the formulations. Measurements of droplet size and poly dispersity index of nanoemulsions prepered were 
done with DLS (Dynamic Light Scattering) nano-particle analyzer. Insecticidal activity of nanoemulsions were determined 
on the last instar larvae. The appropriate concentrations (66.7; 70.7; 76.3; 81.4; 86.8 µl/l air) of each nanoemulsions were 
tested against the larvae at 27±2˚C and 65±5% RH. The control consisted of 200 µl distilled water. Mortality was recorded 
after 24 and 48 hours post treatment. Probit analysis was done using polo-plus software. Results showed that the insecticidal 
activity of Thymus daenensis and Satureja rechingeri nanoemulsions were increased during the test time. According to results 
Satureja had greater toxicity than Thymus during the 24 and 48 hours post treatment. But in the same concentrations, the 
differences were not significant. The nano emulsion with the lowest average particle size and dispersity was related to 
Thymus daenensis so,It was more stable. It was found that the insecticidal activity of these EOs were increased by using of 
nanoemulsions of them in comparison with absolute oils. 
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źǀŧŚţ �ƲǀƫƺŗŚĩīźƯ��ƾĭŶƴƴĩŹƹŵ�źŝ ƹ �Ŝºƃ�ƶƿŸƜţ�ƹ�źǀƯ����ƶºūƺĭ�ŻƺºƴǀƯ�Ƶźºě���ƾºĮƳźƟTuta absoluta (Lepidoptera: 

Gelechidae)ƶƳŚŴƬĭ�Ǝƿřźƃ�Źŵ����
 

ƾƸƫřŶŞƗ�ƲƀŰƯ�Î�ƾƿŚƴǀƯ�żǀŞƯŚĩÎƾĤǀƫŚƗ�ŵƺưŰƯ��ÎƾƄţō�ƽŵŚƷ��Ï�ƾƤƄƗ�ŶǀƘſ�ƹÐ 
Î��ƵŚǀĭ�ƂŴŝ��Żřźǀƃ�ƵŚĮƄƳřŵ�ƾĪƃżěMohsen_gm22@yahoo.com �Ï����Żřźǀƃ�ƵŚĮƄƳřŵ�ƾƯřŵ�ƭƺƬƗ�ƂŴŝÐ��Żřźǀƃ�ƵŚĮƄƳřŵ�ƾƳŚŞƛŚŝ�ƭƺƬƗ�ƂŴŝ 

��
Ŝƃ�ƶūƺĭ�ŻƺƴǀƯ�Ƶźě���ƾĮƳźƟ�Meyrick��Tuta absolutaħŚƳźƐų�Żř�ƾĪƿ���ƶūƺĭ�šŚƟō�Ʋƿźţ��ƹ�Ʊřźƿř�Źŵ�ƾĮƳźƟƲƿŶƴģ��ƾºƯ�ŹŚưƃ�ƶŝ�ŚǀƳŵ�ŹƺƄĩ�ŵƹŹ����Żř�ƽŹŚǀºƀŝ

ƾƯ�ƱŚƄƳ�ƖŝŚƴƯ�Ʒŵƴ�Ʋƿř�ƶĩ�ŶŢƟō��ƶŝƵźƄů�Ƃĩ�ŢƯƹŚƤƯ�ŚƷ�Ţſř�Ƶŵřŵ�ƱŚƄƳ��ƁƹŹ�ƲƿřźŝŚƴŝ�Ŝƃ�ƩźŤƴĩ�ƽřźŝ�ƲƿżĮƿŚū�źŧƺƯ�ƽŚƷ�Ţſř�ƽŹƹźƋ�ƾĮƳźƟ�ƶūƺĭ�ŻƺƴǀƯ�Ƶźě���Żř
ƲǀƫƺŗŚĩ�Źŵƺě�ŶƴƳŚƯ�ƾƘǀŞƏ�ŵřƺƯ ƾĭŶƴƴĩŹƹŵ�ƽřźŝ �Repellent�ƮŴţ�ƱřżǀƯ�ƂƷŚĩ���ƽŹřŸĭ ƾƯ�ƵŵŚƠŤſř�šŚƟō�ƶƿŸƜţ�ƹ�ŵƺƃ����ŢºƔƬƛ�źǀŧŚºţ��ƶƘƫŚƐƯ�Ʋƿř�Źŵ����ƞºƬŤŴƯ�ƽŚºƷ

ƽŹƹřźƟ�ƲǀƫƺŗŚĩ�Ŷƃ�Ƶ�Ò�Ï���ŶƇŹŵÒ��ƹ�ŶƇŹŵÒ�Ô�ŶƇŹŵ��Ŝƃ�ƭƹŵ�Ʋſ�ƽŚƷƹŹǇ�ƽƹŹ�ƶūƺĭ�ŻƺƴǀƯ�Ƶźě�ŢƟźĭ�Źřźƣ�ƂƿŚƯŻō�ŵŹƺƯ�ƾĮƳźƟ��ƩƺƬŰƯ��ƾƃŚě�ƂƿŚƯŻō�šŹƺƇ�ƶŝ
ƶţƺŝ�ƽƹŹ�ŹřźĪţ�Ūƴě�Śŝ�ƾƟŵŚƈţ�ǈƯŚĩ�ŭźƏ�ŜƫŚƣ�Źŵ�ƪƿŹƺŤĩŚƟ�ƶūƺĭ�ƽŚƷ��ƾĮƳźƟ)�ŶƿźŞǀƷ08 F1�Tomato�ĩźƃ�ƽŶǀƫƺţŢCanyon Seed �ŚǀƫŚŤƿř���ƶţƺŝ�źƷ�ƕŚƠţŹř�Śŝ

�ŵƹŶůÏÒ�ƾŤƳŚſ�Ŷƃ�ƭŚŬƳř�źŤƯ��Ŝƃ�ƭƹŵ�Ʋſ�ƹŹǇ�ŵŶƗ�Ƃƃ�žĜſ�ƶūƺĭ�ŻƺƴǀƯ�Ƶźě�īźŝ�ƽƹŹ�ƾƟŵŚƈţ�šŹƺƇ�ƶŝ�ƾĮƳźƟ�ƶūƺĭ�ƵŚǀĭ�ƽŚƷ���ŶƳŶºƃ�ŚºƷŹ�ƾĮƳźƟ����Żř�žºěÔÏ�
�ŚƷƹŹǇ�ƶƿŸƜţ�ƱřżǀƯ�ƹ�Ƶŵźĩ�ŹřźƟ�ƽŚƷƹŹǇ�ŵřŶƘţ��ŚƷƹŹǇ�źǀƯ�ƹ�īźƯ�ŵřŶƘţ��ŢƗŚſ�ƾŤƳŚſ�ŽŚſřźŝ�ŤƯƖŝźƯ�ź��Ŷƃ�ŢŞŧ��īźŝ�ŮƐſ�ƵŚĮŤſŵ�Śŝ�ƶƿŸƜţ�ƱřżǀƯ�ƵŻřŶƳř�Ūƴſ��ƽźǀĭ

Ŷƿŵźĭ���ŹřżƟř�ƭźƳ�Żř�ƵŵŚƠŤſř�Śŝ�ƽŹŚƯō�żǀƫŚƳōSAS�Ŷƃ�ƭŚŬƳř��ŢƔƬƛ�Śŝ�ƶĩ�ƾƳŚƷŚǀĭ��ƵŶƯō�Ţſŵ�ƶŝ�ŪƿŚŤƳ�ŽŚſřźŝ������ŚºƷƹŹǇ�ƽřźºŝ��ŶºƳŵƺŝ�ƵŶºƃ�ŹŚưǀţ�ƲǀƫƺŗŚĩ�ƞƬŤŴƯ�ƽŚƷ
�Ʋƿř�ƹ�ŶƴŤƃřŵ�ƾĭŶƴƴĩŹƹŵ�ŢǀƇŚųƾĭŶƴƴĩŹƹŵ�ǀĭ�ŚŝƾƴƘƯ�ƝǈŤųř�ŶƷŚƃ�ƱŚƷŚ�ŵřŵ�ƱŚƄƳ�řŹ�ƽŹřŵ���ƲǀƫƺŗŚĩ�ƽřźŝ�ƵŶƃŹƹŵ�ƽŚƷƹŹǇ�ŵřŶƘţ�ƲǀĮƳŚǀƯÒ�Ï��ê��ƹê�ì��ƶŝ�ŶƇŹŵ

�Ŝǀţźţ�çç�åtè�ç����çç�åtçê�ç���ƹ�çç�åtëê�æ��Ŷƃ�ƶŞſŚŰƯ���ƪŝŚƤƯ�Źŵ�ŢƔƬƛ�Żř�Ĩƿ�ĢǀƷ�ƾƴƘƯ�źŧř�ƲǀƫƺŗŚĩ�ƽŚƷ�ŶƴŤƃřŶƳ�ŢƟō�ƶƿŸƜţ�ƱřżǀƯ�ƹ�źǀƯ�ƹ�īźƯ�ƽƹŹ�ƽŹřŵ�����
 
Effect of Kaolin on repellent, mortality and feeding of tomato leafminer, Tuta absoluta 
(Lepidoptera: Gelechidae), in the greenhouse�conditions 
 
Abdollahi, M.1, K. Minaei1, M. Alichi1, H. Atashi2 and S. Eshghi3 

1.Department of Plant protection, College of Agriculture, Shiraz university, Shiraz, Iran, Mohsen_gm22@yahoo.com 
2.Department of Animal Science, College of Agriculture, Shiraz university, Shiraz, Iran, 3.Department of Horticultural 
Sciences, College of Agriculture, Shiraz university, Shiraz, Iran 
 

Tomato leafminer moth, Tuta absoluta (Meyrick) is one of the most dangerous pests of tomato in Iran as well as several 
other countries in the world. There are many documents showing tomato leafminer becoming resistant to chemical 
insecticides. So effective alternative methods to control tomato leafminer are further necessitated. Natural materials such as 
powder Kaolin (WP) is used for repellency, reducing egg laying and nutrition levels. In this study, the effect of various 
concentrations (2.5%, 5% and 7.5%) of Kaolin was tested on second instar larvae of tomato leafminer.�The different 
concentrations were sprayed in completely randomized factorial design and five repetitions on each tomato plant �Hybrid 08 
F1 Produced Canyon Seeds Italy)�with height of about 25 cm.�Then, six second instar larvae of tomato leafminer were 
released randomly on tomato leaves. After 72 hours, The mortality of larvae, escaped larvae and feeding amount (in cm2� 
were taken. The feeding amount was measured by leaf level device. Statistical analyzes were performed using SAS software. 
Based on the results, the plants that were treated with different concentrations of Kaolin, have significant repellency 
properties of larvae when compared with control. The mean of larval repellency were Calculated for concentrations Kaolin 
%2.5, %5 and %7.5 (2.3�0.22), (2.25�0.22) and (1.65�0.22) respectively. In contrast, none of the concentrations of Kaolin 
has not significant effect on mortality and feeding amount of the pest.  
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ƶƳŚŞƃ�ƮŤƿŹ��żǀƫŚū�ƶŤƃ�Źŵ�ƱƺƴƿŻŚƿŵ�ƶŝ�ŢǀſŚƀů�ƽŻƹŹAphis gossypii  
��

źƣŚŝ�ƵżŗŚƟƽ��ƬųǀŞƫŚƏ�ƪƾ�ƕŹřŻ�ŻŚƴƸƃ�ƹ��
ƵŚǀĭ�Ƶƹźĭ��ƱřźƸţ�ƵŚĮƄƳřŵ�ƾƘǀŞƏ�ƖŝŚƴƯ�ƹ�ƽŻŹƹŚƄĩ�žƿŵźě��ũźĩ��ƾĪƃżě�fzhbghr.ir@gmail.com 

 
ŢƟō�Żř�ƵŵŚƠŤſř�Ƃĩ�ŹŚĪƷřŹ�ŚƷƽ�ŸěŚƳ�śŚƴŤūřƿŶƯ�ƶƯŚƳźŝ�Źŵ�źƿźƿƠƬţ�ŢǀƠƾ�Ɨ�Źŵ�ŚƯř��Ţſř�šŚƟōǀŢƟō�ƮŬů�ƂƷŚĩ�ƩŚů�Ʋ�Ƃĩ�ŚƷƽ�ƟźƈƯƾ�ƃŚě�Ʈſ�šŚƘƟŵ�ƂƷŚĩ�ƹƾ�

řźŝƽ�ŵŚƈŤƣř�ŵƺſ�ƱŵŹƹō�Ţſŵ�ƶŝ�ƹ�ƱŚƀƳř�ŢƯǈſ�ƒƠůƽ�ŹƹźƋƽ�Ţſř��ƿĪƾ�ŚƷ�ƶŞƴū�Żřƽ�ŢƟō�Żř�ƵŵŚƠŤſř�ƵŶƃ�ƁƺƯřźƟ�ƶŤŞƫř�ƹ�ƮƸƯ�Ƃĩ�ĮƴƷŚưƷ�ƂƳřŵ��ŚƷƾ���ƱŚºƯŻ
ſŚƀůǀŢƟō�ƶŝ�šřźƄů�Ţ�Ƃĩ�Ţſř�ŚƸƳō�ŵźŝŹŚĩ�ƱŚƯŻ�ƹ�ŚƷ��ŝ�ŢƗŚſ�šřźƄůǀĥƺƫƺƿřźŝ�řŹ�ŵƺų�ŵřŻ�ƱƹŹŵ�Ĩƽ�ųźŝƾ�Ƃƴĩřƹ�ŚƷƽ�ƫƺŝŚŤƯǀĪƾ�ŹŚŤƟŹ�ƹƽ�ŹƺƳ�ŻŚƟ�Śŝƽ�ŰƯǀ�Ǝ

�Źŵ��ũŹŚųƿŹ�ĨƿŻƹŹ�ƶƳŚŞƃ�ƮŤƽ�ÏÑ�ŤƗŚſƾ�Ư�ĬƴƷŚưƷƾ�Ŷƴƴĩ��ƫŚū�ƶŤƃǀż��Aphis gossypii��ƿĪƾ�ƮƸƯ�Żř�źţƿųźŝ�Źŵ�šŚƟō�Ʋƾ�ƗřŹŻ�šǇƺƈŰƯƾ�żŞſ�ƹƿ�Ţºſř�šŚŬ��
ŵƿŻŚƿ�ƱƺƴƿŢƟō�Ĩ�řŹ�ƵŵŚƠŤſř�ŵŹƺƯ�Ƃĩƿř�Źŵ�Ūƿřźŝ�Ʊřźƽ�ŻŹƹŚƄĩ�šǇƺƈŰƯ�ŵŶƘŤƯ�šŚƟōƽ�Ţſř��ŚƯŻōƿƄƾ��ŚŝÒ�ŵ�ŢƔƬƛƿŻŚƿ��ƵŶƴºƄĩ�Żŵ�ƹ�Ŷƃ�ƭŚŬƳř�ƱƺƴÒÍ���Źŵ�ŶºƇŹŵ

ƳŚƯŻ�ƪƇřƺƟƾ�Ñ�ŤƗŚſƾ��ŹŵƿŹ�ĨƿƶƳŚŞƃ�ƮŤ�ŻƹŹƽ�ÏÑ�ŤƗŚſƾ�řźƃ�Śŝƿ�ƎÎÓ�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹÕ�ŹŚţ�ŢƗŚſƿĪƾ�ƘţǀǀŶƃ�Ʋ��řƿ�ƲÓ�ƳŚƯŻ�ƶƐƤƳƾ�ƶƳŚƄƳ�ƱřƺƴƗ�ŢŰţ�ŚƷƽ�ƳŚƯŻƾ�
(zeitgeber time)�ƯŚƃŚƷ�ƱŚƯŻ�ƪƽ���ÏÑ�Í��Ñ��Õ��ÎÏ��ÎÓ��ƹÏÍ�ƘţǀǀƯ�ƹ�ŶƳŶƃ��Ʋǀ�ƵŶƴƄĩ�Żŵ�ƱřżÒÍ�ţźţ�ƶŝ�ŶƇŹŵǀř�Źŵ�Ŝƿ�ŚƷ�ƱŚƯŻ�ƲÑÔÓ��ÑÖÏ��ÑÔÏ��ÑÎÓ��ÐÖÍ��ƹ

ÓÑÐ�ěƾ�ěƾ�ŶƯō�Ţſŵ�ƶŝ�ƭř��Ư�ƵŶƴƄĩ�Żŵ�ŢŞƀƳǀųźŝ�ƱŚƾ�ř�ŻřƿƯ�ƶŤŞƫř�ƹ�ŚƷŻŵ�Ʋǀ�ƵŶƴƄĩ�Żŵ�ƱŚÒÍ�ŝ�ŶƇŹŵǀƄǀưĩ�ƹ�ƶƴǀƴƘƯ�ƝǈŤųř�ƶƴƾ�Źřŵƽ��ŵřŵ�ƱŚºƄƳ��ŝǀ�źŤºƄƿ�Żŵ�Ʋ
�ƵŶƴƄĩÒÍ�ƳŚƯŻ�ƶƳŚƄƳ�Źŵ�ƶĩ�ŶƇŹŵƾ�Ñ�Ưƾ���ŶƃŚŝÑ�ƃŹƺų�ƕƺƬƏ�Żř�ŶƘŝ�ŢƗŚſǀŞƏ�Źŵ�ŶǀźŤưĩ�ƹ�ŢƘƿƯ�ƲǀƳŚƯŻ�ƶƳŚƄƳ�Źŵ�ƵŶƯō�Ţſŵ�ƶŝ�Ʊřżƾ�ÎÓ���ƶºųźģ�Źŵ�Ŝƃ�ŻŚƛō�Źŵ

ŻƹŹ�ƶƳŚŞƃƽ�Ưƾ�ŶƃŚŝ��ř�ƢŞƏ�źŝƿŚƯŻō�ƲƿƭŚŬƳř�Ƃ�ŚƯŻō�Źŵ�ƵŶƃƿŜſŚƴƯ��ƵŚĮƄ�źţƿřźŝ�ŻƹŹ�ƱŚƯŻ�Ʋƽ��ƂƃŚěŵ�źŧƺƯƿŻŚƿƬƗ�ƱƺƴǀƫŚū�ƶŤƃ�ƶǀƃŹƺų�śƹźƛ�ƱŚƯŻ�żǀƯ�Ŷƾ�ŶƃŚŝ���
 
Circadian thythm of susceptibility to diazinon in Aphis gossypii 
 
Bagheri, F., Kh. Talebi�and Sh. Zare 
Plant Protection Department, College of Agriculture and Natural Resources, University of Tehran, Karaj, Iran,�
fzhbghr.ir@gmail.com 
 

The use of pesticides is unavoidable tool in IPM program, but decrease in the volume of consumed pesticides and 
repetition of spray is necessary for human health and economic gain. One of the important and of course forgotten aspect of 
pesticide usage is knowledge about synchronization of susceptibility time point of insects and application time of pesticides. 
Insects coordinate their endogenous biological clock for some metabolic reactions and behavior with external photoperiodic 
phase in 24 hour circadian rhythm. Aphis gossypii is one of the most important pests in some of the vegetables and crops. 
Diazinon is a commonely used pesticide in Iran for multiple pest�s culture. An�experiment with 5 concentrations of diazinon 
was conducted and 50% lethal dose (LD50) was determined in 4 hour intervals during 24 hour circadian rhythm with 16 hour 
photophase and 8 hour scotophase. Then six time points were examined to determine the amount of LD50 of diazinon on 
aphid. These 6 time points were named zeitgeber time including 0 (24), 4, 8, 12, 16 and 20 and the obtained LD50 were 476, 
492, 472, 416, 390 and 643 ppm respectively. Lethal dose ratio of these doses show some significant differences between 
them and of course among minimum and maximum LD50. Maximum LD50 that occurred in zt 4 is 4 hour after sunrise in 
nature and minimum amount that obtained in zt 16 is at the beginning of the night in circadian rhythm. Results of this 
laboratory experiments showed the most appropriate time of the day for effective diazinon spraying against Aphis gossypii is 
at sunset�  
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��ƲººſƺĪƿźě�źǀŧŚººţ�ƾººſŹźŝ,��ƾƳřƺººū�ƱƺººƯŹƺƷ�ƵŶººƴƴƧŹŚƸƯ����ƵŹƺººě�ƺººưƳ�ƹ�ŶººƃŹ�ƽƹŹ�źººŝ���ƭŶººƴĭ�Ʋººſ�ƽŚººƷ� �
 Eurygaster integriceps (Hem.:Scutelleridae)��

��
ƟŚĩ�ƶưƏŚƟƾ�ƵŚƃřźƟÎŚƟƹ�ŚƋŹ��ƾƿ�źŤƃƺƃƽÎƀů��ǀŶƴƯŻřźƟ�ƲÏŶưŰƯ�ƪĭ�ŚƋźƯǈƛ��ƽÏ�ƹ�źĮŤƘƴƇ�ƭŚƸƫřÎ��

Î��ƵźƄů�Ƶƹźĭ���ħřŹř�Ŷůřƹ�ƾƯǈſř�ŵřŻō�ƵŚĮƄƳřŵ��ƽŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƽŻŹƹŚƄĩ�ƾſŚƴƃmona_kafi@yahoo.com�Ï��ƵŚǀĭ��šŚƤǀƤŰţ�ƶƀſƺƯ�ŹƺƄĩ�ƾĪƃżě��
��

ƭŶƴĭ�Ʋſ��Eurygaster integriceps(Hemiptera:Scutelleridae)��ƿĪƾ�ƬƇř�ƪƯřƺƗ�Żřƾ�ŵƹŶŰƯ�ƫƺţ�ƵŶƴƴĩǀř�Źŵ�ƭŶƴĭ�Ŷƿ�ƹ�ƱřźƌƘŝƾ�ŚƷŹƺƄĩƽ�ŚƀưƷƿ�ƶ
Ţſř��ŸƜţƿīźŝ�Żř�ƶ�ƶƣŚſ��ŚƷ�ƶƳřŵ�ƹ�ŚƷ�ƵŹƺě�Ǝſƺţ�ŚƷ�ř�ƶŝ�źŬƴƯ�ƚƫŚŝ�šřźƄů�ƹ�ŚƷƿưĩ�šřŹŚƀų�ŵŚŬƾ�ĩ�ƹǀƠƾ�ŻƿŵŚƽ�Ţſř�ƵŶƃ�ƭŶƴĭ�ƩƺƈŰƯ�ƶŝ���ŢƟō�Żř�ƵŵŚƠŤſř�Ƃĩ���ŚºƷ
ƮƸƯ�źţƿř�ƩźŤƴĩ�ƵřŹ�ƲƿƯ�ŢƟō�Ʋƾ��řŸƫ��ŶƃŚŝƿƵřŹ�ƲŤƟŚ�ŚƷƾƿ��Ŷƴĩ�ŵƹŶŰƯ�řŹ�ƭƺưſ�Żř�ƵŵŚƠŤſř�ƶĩŢſř�ƶūƺţ�ŵŹƺƯ��ĩźţǀƳƺƯŹƺƷ�šŚŞƾ�ŧŚţ�ŚŝǀƟ�źǀżƿĥƺƫƺƿĪƾ�ƬƗǀƀŝ�ƶǀŹŚƽ��Żř

Ư�ŹŚĩ�ƶŝ�šŚƟōƾ�ŶƳƹŹ��źěƿƳřƺū�ƱƺƯŹƺƷ�ƵŶƴƴĩŹŚƸƯ��ƲſƺĪƾưſ�źŧř��ǀƫƺƬſ�Ţƾ�ƹŹƽ�ŚţǇō�ŵŶƛƽ�ƶƳƺĭ�ŚƷƽ�ƩƺƬſ�īźƯ�ƶŝ�źŬƴƯ�ƶĩ�ƶŤƃřŵ�šřźƄů�ŚƷƽ�ƫƺţǀŶ��ƱƺƯŹƺƷ�ƵŶƴƴĩ
Ƴřƺūƾ�Ưƾ�ŵƺƃ��ŚƯŻō�šŚƘƫŚƐƯ�ŹŵƿƷŚĮƄƾ�źŧř��źěƿ�ƲſƺĪ,�ŢƔƬƛ�Śŝ�ŚƷƽ��ƞƬŤŴƯ���źƠƇÎÍÍ��ÒÍÍ��ÎÍÍÍ��ÏÍÍÍ��ÒÍÍÍ �ƹÎÍÍÍÍ�ěƾ�ěƾ�ƭř��ƹŹ�źŝƽ�ĭŹƺě�ƭƺſ�Ʋſƾ��Ʋſ

ƘƋƺƯ�ƁƹŹ�ƶŝ�ƭŶƴĭƾ�ŤƄě�ŮƐſ�źŝ�ƹƾ�ſŹźŝ�ƵźƄů�ƱŶŝƾ�Ŷƃ��ŚŤƳƿŚƯŻō�ŪƿƯ�ƹ�īźƯ�ŶƇ�Źŵ��ŵřŵ�ƱŚƄƳ�ƂǀĭŹƺě�źƾ�řżƟř�Śŝƿźě�ŢƔƬƛ�Ƃƿ�ƲſƺĪI�řżƟřƿ�ƂƿƺŰƳ�ƶŝ�ŢƟŚƽ�
Śě�ƶĩǀƿƲ�źţƿƲ�źţǇŚŝ�ƹƿƯ�Ʋǀţźţ�ƶŝ��šŚƠƬţ�ƱřżǀŢƔƬƛ�Źŵ�Ŝ�ŚƷƽ�ÎÍÍ��ƹÎÍÍÍÍ Ư�ƶŝǀ�ƱřżÒ�ÎÏ�ƹÒ�ÖÔ�Ŷƃ�ƵŶƷŚƄƯ�ŶƇŹŵ��ƴĤưƷǀřźŝ�Ʋƽ��ƶŞſŚŰƯLC50�ƹŹƽ�ŵŚƤƯƿ�ź

Ư�ƹ�īźƯǀŝ�ź�ƶżŬţ�ƵŶƯō�Ţſŵƿŝƹźě�ƶǀ�ƹ�Ŷƃ�ƭŚŬƳř�ŢLC50�źěƿ�ƲſƺĪ,�ƹŹ�źŝƽ�ŚƴŞƯ�źŝ�ƭƺſ�Ʋſ�ƵŹƺěƽ��ƵźŧƺƯ�ƵŵŚƯÏÒÏÒ�ěƾ�ěƾ��Ŷºƃ�ƶŞſŚŰƯ�ƭř��ţǀ�����Śºŝ�ŚºƷ�ƵŹƺºě�ŹŚºư
źěƿ�ƲſƺĪI�Ɯţ�ƵŶƷŚƄƯ�ƶŝ�źŬƴƯǀǀƴſ�Źŵ�šřźƄů�ƪĪƃ�źǀĭŹƺě�Ūƴě�ƹ�ŹŚƸģ�Ʋƾ�Ŷƃ�ƪƯŚĩ�šřźƄů�ƹ��řƿƜţ�ƲǀǀƜţ�ƪƯŚƃ�šřźǀǀƩŚŝ�Źŵ�ƪĪƃź�ƩŚŝ�ƹ�ŚƷ�Ɓƺě����ƒºƠů�ƵŚºĭ�ƹ�ŚƷ
ţƺĩǀŶƣ�ƩƺĪƿŵƺŝ�Ʈ��ŚŤƳ�ƶŝ�ƶūƺţ�Śŝƿŝ�Ū�ƶƯř��ƵŶƯō�ŢſŵǀſŹźŝ�Śŝ�ƶĩ�Ţſř�Ŷƾ�ŚƷƽ�ŝǀŹŚƸƯ�Żř�ƱřƺŤŝ�źŤƄ��ƵŶƴƴĩƳřƺū�ƱƺƯŹƺƷƾ�řźŝƽ�ŵƺưƳ�ƵŵŚƠŤſř�ƭŶƴĭ�Ʋſ�ƩźŤƴĩ���

 
Effect of precocene-I, juvenile hormone inhibitor, on the development of sunn pest nymphs, 
Eurygaster integriceps Puton (Hem.: Scutelleridae)  
 
Kafi Farashah, F.1, R. Vafaei Shoushtari1, H. Farazmand2, Gh. Golmohammadi2 and E.Sanatgar1 

1.Department of Agricultural Entomology, College of Agriculture, Islamic Azad University, Arak Branch, 
mona_kafi@yahoo.com 2.Iraninan Research Institute of Plant Protection, Tehran, Iran 
 

The sunn pest, Eurygaster integriceps Puton (Hemiptera: Scutelleridae), is one of the most important pest of wheat 
production in Iran and some neighboring countries. The nymphs and adults are causing sever quantitative and qualitative 
damage by feeding on leaves, stems and grains. Pesticide application is the main method of sunn pest control, so find the 
methods to limit the use of pesticides is concerned . Hormone components with physiology activity have been tested against 
pest insects. Precocene, a juvenile hormone inhibitor, exerts cytotoxic effects on corpora allata of insects species, resulting in 
necrosis of parenchymal cells, the source of juvenile hormone. At laboratory studies the effect of precocene I with different 
concentration (0, 100, 500, 1000, 2000, 5000 and 10000 ppm) were applied topically to the thoracic surface of the third instar 
nymphs. The results showed that percent mortality increased with increasing concentrations so that the lowest and highest 
mortality rate was observed, respectively, in concentrations 100 and 10000 at a rate of 12.5 and 97.5 percent. The mortality 
data were subjected to probit analysis for LC50 calculations. LC50 values of precocene on third nymph stage was estimated 
2525 ppm based on formulated materials. In treated third instar with precocene I led to appearance of deformed insects in 
fourth and fifth instars and adults. The morphological abnormality such as strong deformation of wings and hemelytron and 
persistence of old cuticles. With further investigations, we hope that this inhibitor can be used as a controlling method of the 
sunn pest. 
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ƵźƄů�ƹŵ�ƾĭŶƴƄĩ�šřźŧř�ƾſŹźŝ���ƂĩƾƷŚǀĭ�ƹŹ�źŝƽ�Ephestia keuhniella Z. (Lepidoptera:Pyralidae)��
 
ĩǀƯŚƯř�ƹźƀŴƾ� ŽŹŵřŵ�řŵƺſ��ƫƹ�ũƹŹřǀƱŚĭŵřż�ƹ�ƬƗźƠƇ�Ʋƀů�ŶưŰƯǀƵŵřż��

ĭ�ƵƹźĭǀƵŚ�Īƃżěƾ�ƯƹŹř�ƵŚĮƄƳřŵǀƶ��Sevdashad@yahoo.com��
 

ŝǀŵŹō�Ŷ��Ephestia keuhniella Z.��ƵŵŹƹōźƟ�ƮƸƯ�šŚƟō�ƶƬưū�Żř��ŚƷƽ�ŹŚŞƳřƽ��ƱŚƸū�źſřźſ�ŹŵƾƯ�ŶƃŚŝ��ƶūƺţ�Śŝ�ƃ�ƭƺưſ�ƝźƈƯ�Ōƺſ�šřźŧř�ƶŝǀưǀŚƾƿ��ƇŚųǀ�Ţ
ƵźƄů�Ƅĩƾ�žƳŚſř�ŚƷƽ�ĭǀƷŚƾ�ƬƗǀŹŚŞƳř�šŚƟō�ƶƽ�ŚƷŵŹƹřźƟƹƽ�ƶŤƀŝ�Ŷƴŝƽ ƩŚſ�Źŵ�ŚƷƽ�ųřǀƀŝ�ƶūƺţ�ŵŹƺƯ�źǀŢſř�ƶŤƟźĭ�Źřźƣ�ŹŚ.�ř�Źŵƿ�ƲƤŰţǀĭŶƴƄĩ�źŧř�Ƣƾ�ƵźƄů�ƹŵ��Ƃĩ

ĭǀƷŚƾ�ƀĩřŶƴţǀƫŚě�ƹ�źǀżƿƹŹ�źŝ�Ʋƽ�ŝ�ƭƺſ�Ʋſ�ƹŹǇǀ�Ŷ����ŵŹō�ŚƯŵ�Źŵƽçtçê�ƶūŹŵ�ƀƬſǀŞƀƳ�ŢŝƺƏŹ�ƹ�Žƺƾ�ìå�ëê�ŶƇŹŵ ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ��ƯǀƱřżLC50 ��ƹLC25�
Əƾ��šŶƯçé�řźŝ�ŢƗŚſƽ�ƵźƄů�ƹŵ���ƂĩƀĩřŶƴţǀƫŚě�ƹ�źǀżƿţźţ�ƶŝ�Ʋǀ�Ŝè�çê��ê�æå��è�çå��ç�î�ƫ�źŝ�ƭźĭǀŵźĭ�ƶŞſŚŰƯ�źŤƿŶ��ŚŤƳƿƯ��ŵřŵ�ƱŚƄƳ�Ūǀưſ�ƱřżǀƫŚě�Ţǀżƿŝ�Ʋǀ�źŤƄ

ƀĩřŶƴţ�ŻřǀřżƟř�Śŝ�ƹ�ŵƺŝ�źƿƯ�ŢƐƬƛ�ƂǀĭŶƴƄĩ�Ʊřżƾ�řżƟō�ƹŵ�źƷ�Źŵƿ�ƂƿŢƟŚ��ƯǀĭŶƴƄĩ�Ʊřżƾ�ƫŚěǀżƿƀĩřŶƴţ�ƹ�Ʋǀ�Żř�ŶƘŝ�źçé�ţźţ�ƶŝ�ŢƗŚſǀ�Ŝèå��ƹçå���ƶŞºſŚŰƯ�ŶƇŹŵ
ŵźĭƿŶ�ƹ�ƵźƄů�ƹŵ�ƍǈŤųř��ŚƠƬţ�Ƃĩƾţ��ƩŵŚƘƯìå�Śų�źĮƳŚƄƳ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŶƇŹŵǀƇ�ŢƾŤƀƿĥźƴǀſ�Śţ�Źŵźǀŧ��ƪƯřƺƗ�ƭŏƺţƾƯ��ŶƃŚŝ���

��
Investigation of mortality effects of two botanical insecticides on Ephestia keuhniella Z. 
(Lepidoptera: Pyralidae) 
 
Emami, K., S. Dadras, O. Valizadegan and M. H. Safaralizadeh 

Plant protection Faculty of Urmia University, Sevdashad@yahoo.com 
 

The mill moth Ephestia keuhniella Z. is one of the injuriously important pests of stored products worldwide. Due to 
misusing effect of chemical pesticides, the insecticidal property of botanical insecticides against stored product pests and as 
well in packaged cereal products in recent years have great importance. In this research the mortality of two herbal 
insecticides Tondeksir and Palizin on third instar larvae of mill moth at 25�2 and relative humidity of 65-70 percent was 
investigated. LC50 and LC25 value in 24 hours for the two herbal insecticides Tondexir and Palizin, 23.5, 10.5, 20.3, 9.2 g/L  
was calculated respectively. The results show that, Palizin toxicity was more than Tondexir and mortality rate increased with 
increasing concentration. Mortality rate of Palizin and Tondeksir after 24 hour were 20 and 30 percent, respectively. The 
mortality of 70 percent resulted from mixing two insecticides witch indicates the synergistic properties due to the combined 
effect of factors. 

 
� � 

mailto:
mailto:Sevdashad@yahoo.com


Ʋǀŝ�ƵźĮƴƧ�Ʋǀƫƹř��ƾƬƬưƫřƵźƄů��Ʊřźƿř�ƾſŚƴƃ�î�ì�ŹƺƿźƸƃ�ÎÐîé� �ÏÏÓ��

��

226 1st Iranian International Congress of Entomology, 29�31 August 2015 

 

ƺţřŵ�ƵŹŚƈƗ�ƾĭŶƴƄĩ�����ŹŚºƳř�ƶŤºƃ�ƽƹŹ�ơźŞŤºſř�ƹ�ƶŤºƀě�Ţºſƺě��ƵŹ�Aphis punicae Pass. (Hem:Aphidide) ��Źŵ�
ƵŚĮƄƿŚƯŻō��

 
Ɩǀưſ�ƲǀƯř�ŶưŰƯÎ� ƬƌƟř�ƱřźƸƯƾ�ƴƳǀżÎŶƸƯ��ƽ�ƋǀŶƫřŌŚƿƴƾÎ�ƷŚƳō�ƹǀưſ�ŚŤǀƖÏ��
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ƶŝ�ƾƘǀŞƏ�ƾƷŚǀĭ�šŚŞǀĩźţ�ŢƟō�ƽřźŝ�ŢƀƿŻ�ƎǀŰƯ�Śŝ�ŹŚĭŻŚſ�ƹ�ŜſŚƴƯ�ƲƿżĮƿŚū�Ĩƿ�ƱřƺƴƗ�Ƃĩ�ƶŝ�ƾƿŚǀưǀƃ�ƽŚƷ�ƾƯ�śŚƀů�Ŷƴƿō���ƵźºƄů�źŧř�ƂƷƹĦě�Ʋƿř�Źŵ���ƾºƄĩ
ƵŹŚƈƗ��ƽŚƷƵŹƺţřŵ��Datura stramonium L.��ƶŤƀě�Ţſƺě��Pistacia vera L.�ơźŞŤſř�ƹ��Calotropis procera (Aiton) Dryand��ƹŹƽ���ŹŚºƳř�żŞſ�ƶŤƃ
ſŹźŝƾ�Ŷƃ��ŢƔƬƛ�ƵŹŚƈƗ�Żř�ƞƬŤŴƯ�ƽŚƷ�ƵŹƺě�ƹ�ƶǀƸţ�ŚƷ�ŚƷƽ�ƶƏƺƛ�ƁƹŹ�Śŝ�ŹŚƳř�żŞſ�ƶŤƃ�ŹŚƸģ�Ʋſ�Źƹƽ�ŶƳŶƃ�ŹŚưǀţ��ſřźſŚƯ�ƁƹŹ�Żřǀřźŝ�Ʊƺƽ�ƵŹŚƈƗ�ĭǀźƽ�ƶŝ�ƩƺƳŚţř�ƹ��

ƫŚƗ�Ʃǈů�ƱřƺƴƗƾ�Ŷƃ�ƵŵŚƠŤſř���ŵřŶƘţÏÍ�Żř�ƶŝ�ƭŹŚƸģ�Ʋſ�ƵŹƺěřƽ�ƹŹ�ŹřźĪţ�źƷƽ�ŵƿĨƀ�ŚƷƽ�ĭźŝƾ�Ư�ƹ�īźƯ�ƹ�ƵŶƃ�ƶŤƃřŸĭǀ�Żř�žě�šřźƄů�źÏÑ�Ŷƃ�ŢŞŧ�ŢƗŚſ���Ʋƿř
�Śŝ�ƾƟŵŚƈţ�ƪƯŚĩ�ŭźƏ�ŜƫŚƣ�Źŵ�ƂƷƹĦěÐ�ŚƯŵ�Źŵ�ƵŶƃ�ƩźŤƴĩ�Ǝƿřźƃ�Źŵ�ƹ�ŹřźĪţƽ�C}�ÏtÏÒ�ŞƀƳ�ŢŝƺƏŹ�ƹƾ�ÒtÓÒ�ŹƺƳ�ƵŹƹŵ�ƹ�ŶƇŹŵƽ�ÎÓ��Õ��ŚƴƃƹŹƾƿ��ŹŚţƿĪƾ���ƭŚŬƳř
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Ư�ƹ�Ţſř�źţźŧƺƯ�ŹŚƳřƾ�żĭ�ƱřƺƴƗ�ƶŝ�ƶŝ�ŶƳřƺţƿě�ƶƴǀŵŚƸƴƄƽ�Ư�ŻřǀƵŹŚƈƗ�ƱŚ�ŚƷƽ�ſŹźŝƾ�ĭ�Źřźƣ�ƶūƺţ�ŵŹƺƯ�ƵŶƃǀŵź���
 
Toxicity of Datura stramonium, Pistacia vera peel and Calotropis procera extracts on Aphis 
punicae in laboratory. 
 
Samih, M. A.1, M. Afzali Naniiz1, M. Ziaaddini1 and A. Samih2 
1.Dept. Of Plant Protection, College of Agriculture, Vali-e-Asr University of Rafsanjan, samia_aminir@yahoo.com 2.Dept. 
of Biotechnology, Isfahan University of Technology 
 

The natural products of plants come as an alternative ecologically more compatible in substitution to the synthetic 
insecticides. In this study, botanicals extracted from Datura stramonium L., Pistachia vera L. and Calotropis procera (Aiton) 
Dryand) were tested for their insecticidal activity on Aphis punicae (Hem: Aphididae)� Different concentrations of each plant 
extracts were prepared and the 4th nymphal stage of pomegranate green aphids were treated by dipping method. The 
extractions were prepared according to the maceration extract method and ethanol was used as an organic solvent. Twenty 
nymphs of 4th instar per each repetition were placed on leaf discs and dead insects were counted after 24h. The experiments 
were carried out in a complete randomized design with three repetitions and at 25 ±2 °C, 65±5 RH and photoperiodic of 16:8 
h (L:D). The results showed the calculated LD50 value for D. stramonium, P. vera and C. procera extracts, were 26.734, 
28.703 and 63.035 g/l respectively and dosage-response gradient was estimated 3.44± 0.060, 2.906± 0.526 and 5.99± 1.125 
respectively based on calculated LD50. The results showed that D. stramonium extract had the highest mortality on the A. 
punicae and can be an effective compound candidate in controlling this pest. 
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Callosobruchus maculatus (Col.: Bruchidae)���

 
ƽŹŶǀů�ƲƿźƀƳƾƯźƸū�ƖƳŚƣ�ƾŞŤŬƯ�ƹ�ƾƯźƸū�ƱŚǀţŹřŶƇ�ƲǀƯř����
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Ĩſƺſ ŹŚƸģ�ƶƐƤƳ�ƽř �šŚŝƺŞůCallosobruchus maculatus Fabricius ƾĪƿ�� Żř ƮƸƯ��Ʋƿźºţ �šŚºƟō �šǇƺºƈŰƯ �ƽŹŚºŞƳř �Ţºſř �ƶºĩ ���ƾůřƺºƳ�Źŵ�ƵĦºƿƹ�ƶºŝ 

ƶưǀƳ�ƽźǀƀƯźĭ�ƹ�ƽźǀƀƯźĭ Ţſř�ƶŤƟŚƿ�ƁźŤƀĭ���ƂƷƹĦě�ŹŵƱŚƯŻ�źǀŧŐţ��źƋŚů�ƶƘƃř�ƂŝŚţ�ƞƬŤŴƯ�ƽŚƷ��ƂƠƴŝřźƟ��Í��ÎÍ��ÏÍ��ÐÍ��ÑÍ��ƹÒÍ��ƶºƤǀƣŵ����ƽŚºƷźŤƯřŹŚě�ƽƹŹ
�ƽŚƯŵ�Śŝ�ƾƷŚĮƄƿŚƯŻō�Ǝƿřźƃ�Źŵ�ŢƟō�Ʋƿř�ƾŤƀƿŻÏÒ�ƶūŹŵ�ƵŹƹŵ��ŽƺǀƀƬſ�ƽ��ƽŹƺƳ�ƽÎÓ��ƹ�ƾƿŚƴƃƹŹ�ŢƗŚſÕ��ƾŞƀƳ�ŢŝƺƏŹ�ƹ�ƾĪƿŹŚţ�ŢƗŚſÓÒ����ƶƿżŬţ�Żř�ƵŵŚƠŤſř�Śŝ

Ħƿƹ�ƾƀƴū�ƹŵ�ƾĭŶƳŻ�ƩƹŶūƲſ�Ƶ�ŢƟźĭ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ�ƶƬůźƯ��ƱŚƯŻ��ƵŶƯō�Ţſŵ�ƶŝ�ŪƿŚŤƳ�ŽŚſř�źŝ�ƾƴƘƯ�šřźŧř�ƂƠƴŝřźƟ�ƶƘƃř�ƂŝŚţ�ƞƬŤŴƯ�ƽŚƷ��ŶƇŹŵ�ƽƹŹ�ƽŹřŵ
�ƱŚƯŻ�Źŵ�šŚƠƬţ�ŶƇŹŵ�ƲƿźŤƄǀŝ�ƹ�ŶƳŵƺưƳ�ŵŚŬƿř�ŢƟō�Ʋƿř�ƚƫŚŝŚƳ�ƪůřźƯ�šŚƠƬţÒÍ��ŶƯō�Ţſŵ�ƶŝ�ƂŝŚţ�ƶƤǀƣŵ�ÔÐ�������ŧŐºţ�ŢºŰţ�ŢºƟō�Ʋƿř�ƾŤƀƿŻ�ƞƬŤŴƯ�ƪůřźƯ�ƩƺƏ�źǀ

ƱŚƯŻ�ŢƟźĮƳ�Źřźƣ�ƶƘƃř�ƂŝŚţ�ƞƬŤŴƯ�ƽŚƷ��ƱŚƯŻ�źǀŧŐţ�ƶŬƴſřźƟ�ƽƹŹ�ƂƠƴŝřźƟ�ƶƘƃř�ƂŝŚţ�ƞƬŤŴƯ�ƽŚƷ�ƾƴƘƯ�ƽŹŚƯō�źƔƳ�Żř�ŢƟō�Ʋƿř�ĨǀƟřźĭƺƯŵ�ƽŚƷŵƺŝ�Źřŵ���ƲǀưƷ�źŝ
�ŢƟō�Ʋƿř�ƪŨƯ�Ŷǀƫƺţ�ƆƫŚų�űźƳ�źƿŵŚƤƯ�ƲƿźŤưĩ�ƹ�ƲƿźŤƄǀŝ��ŽŚſř�R0���ŶƷŚƃ�ŹŚưǀţ�Źŵ�Ŝǀţźţ�ƶŝ�ÔÒ�Ñ�t ÔÍ�ÐÕ�ũŚŤƳ���ƂŝŚţ�ƱŚƯŻ�šŶƯ�ƹÒÍ��ƶƤǀƣŵ�ÎÐ�Ð�t�ÐÓ�ÎÍ�

ũŚŤƳ��Ŷƃ�ŢŞŧ���ŢǀƘưū�ƂƿřżƟř�ƾţřŷ�űźƳ�r��ŵƺŝ�šƹŚƠŤƯ�ƽŹŚƯō�źƔƳ�Żř�ƶƘƫŚƐƯ�ŵŹƺƯ�ƞƬŤŴƯ�ƽŚƷŹŚưǀţ�Źŵ�żǀƳ���Ʋƿř�ƵŶƃ�ƶŞſŚŰƯ�źƿŵŚƤƯ�Żř��ƂŝŚţ�ƱŚƯŻ�šŶƯ�ƂƿřżƟř�Śŝ
ƂŝŚţ�ƱŚƯŻ�Źŵ�źŤƯřŹŚě�Ʋƿř�ŹřŶƤƯ�ƲƿźŤưĩ�ƹ�Ŷƃ�ƶŤſŚĩ�ƶŬƴſřźƟ�ÒÍ��ƶƤǀƣŵ�ÍÍÖ�Í�t�ÍÓÎ�Í�ŻƹŹźŝ��Ŷƿŵźĭ�ƶŞſŚŰƯ�������ƂƿřżºƟř�ƾºţřŷ�űźºƳ�ƵŶºƃ�ƶŞſŚŰƯ�ŹřŶƤƯ�ƲƿźŤƄǀŝ

�Ŷƿŵźĭ�ƶŞſŚŰƯ�ŶƷŚƃ�ŹŚưǀţ�Źŵ�żǀƳ�ŢǀƘưū�ÍÍÑ�Í�t�ÍÖÓ�Í�ŻƹŹźŝ����ŢºƟźĮƳ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ�ƞƬŤŴƯ�ƽŚƷŹŚưǀţ�źǀŧŐţ�ŢŰţ�ŢƟō�Ʋƿř�ƾƀƴū�ŢŞƀƳ�����Żř�ƪºƇŚů�ŪƿŚºŤƳ
ƾƯ�źƋŚů�ƂƷƹĦě�ƯŚƳźŝ�Źŵ�ŶƳřƺţƶ�ƶƐƤƳŹŚƸģ�Ĩſƺſ�ƾŤƿźƿŶƯ�ƽŚƷ�ŵźǀĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�šŚŝƺŞů�ƽř����

 
Effects of different radiation times of Ultraviolet ray on biological parameters of Callosobruchus 
maculatus�(Col.: Bruchidae)  
 
Heidari, N., A. Sedaratian-Jahromi and M. Ghanee-Jahromi  
Department of Plant Protection, Faculty of Agriculture, Yasouj University, Yasuj, Iran, heidari426@gmail.com   
 

Cowpea seed beetle, Callosobruchus maculatus Fabricius, is one the most important pests of stored products, which 
specially distributed in the subtropical and tropical regions. In the current research, effects of different radiation times of 
Ultraviolet ray (0, 10, 20, 30, 40 and 50 minutes) on biological parameters of C. maculatus was evaluated at laboratory 
conditions with temperature of 25°C, photoperiod of 16L: 8D h. and relative humidity of 65% using age-stage, two sex life 
table theory. The results obtained revealed that different radiation times significantly affect mortality of immature stages of 
C. maculatus. Accordingly, the highest mortality rate was recorded at 50 minutes of radiation (73%). However, different 
radiation times had no significant effects on duration of different life stages of this pest. Furthermore, demographic 
parameters of C. maculatus were significantly affected by different treatments tested. The highest and lowest recorded values 
for net reproductive rate (R0) were calculated at control (38.70 ± 4.75 offspring) and 50 minutes of radiation (10.36 ± 3.13 
offspring), respectively. The calculated values for intrinsic rate of increase (r) at different treatments were significantly 
decreased with increasing radiation time. However, the lowest value of this parameter was obtained at the highest radiation 
time (50 minutes) (0.061 ± 0.009 day-1), while the highest value was recorded at control (0.096 ± 0.004 day-1). Sex ratio of C. 
maculatus was not significantly affected at different treatments. The results obtained in the current study could be useful in 
integrated management of C. maculatus. 
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�ŢǀſŚƀůƵźƷŻźų�ƶŤƃ�Aphis nerii (Hem:Aphidide) ��ƵŹŚƈƗ�ƶŝ�ŢŞƀƳ�Ĩģźĩ�ƽŚƷ����ƱŚºǀŝ�ƶºŴƬţ�ƹ�ƶŤƀě�Ţſƺě��
ƵŚĮƄƿŚƯŻōŹŵ 

 
ƬƌƟř�ƱřźƸƯƾ�ƴƳǀ��żƖǀưſ�ƲǀƯř�ŶưŰƯ ŶƸƯ�ƹƽ�ƋǀŶƫřŌŚƿƴƾ��

ƵŚǀĭ�Ƶƹźĭ��źƈƗ�ƾƫƹ�ƵŚĮƄƳřŵ�ƾĪƃżě�ŪƗ��ƱŚŬƴƀƟŹ��samia_aminir@yahoo.com��
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ƶŝ�ƾƘǀŞƏ�ƾƷŚǀĭ�šŚŞǀĩźţ�ŢƟō�ƽřźŝ�ŢƀƿŻ�ƎǀŰƯ�Śŝ�ŹŚĭŻŚſ�ƹ�ŜſŚƴƯ�ƲƿżĮƿŚū�Ĩƿ�ƱřƺƴƗ�Ƃĩ�ƶŝ�ƾƿŚǀưǀƃ�ƽŚƷ�ƾƯ�śŚƀů�Ŷƴƿō���ƵźºƄů�źŧř�ƂƷƹĦě�Ʋƿř�Źŵ���ƾºƄĩ
ƵŹŚƈƗ��ƽŚƷĨģźĩ��L. Ricinus communis��ƶŤƀě�Ţſƺě��L. Pistacia vera�ŝ�ƶŴƬţ�ƹǀƱŚ��L. Sophora alopecuriodes��ƹŹƽ�Ŷƃ�ƾſŹźŝ�ƵźƷŻźų�ƶŤƃ��
ŢƔƬƛ�ƵŹŚƈƗ�Żř�ƞƬŤŴƯ�ƽŚƷ�ƵŵŚƯ�ƹ�ƶǀƸţ�ŚƷ�ŚƷƽ��ƚƫŚŝ�ƵźƷŻźų�ƶŤƃ�Aphis nerii Boyer de Fonscolombe ��ƶƏƺƛ�ƁƹŹ�Śŝ�Źƹƽ�ŶƳŶƃ�ŹŚưǀţ��ſřźſŚƯ�ƁƹŹ�Żřǀ�Ʊƺ

řźŝƽ�ƵŹŚƈƗ�ĭǀźƽƫŚƗ�Ʃǈů�ƱřƺƴƗ�ƶŝ�ƩƺƳŚţř�ƹ��ƾ�Ŷƃ�ƵŵŚƠŤſř�� �ŵřŶƘţÏÍ�řŻř�ƶŝ�ƭŹŚƸģ�Ʋſ�ƵŹƺěƽ�Īţ�źƷƹŹ�Źřźƽ�ŵƿĨƀ�ŚƷƽ�ĭźŝƾ�Ư�ƹ�īźƯ�ƹ�ƵŶƃ�ƶŤƃřŸĭǀ�šřźƄů�ź
�Żř�žěÏÑ�Ŷƃ�ŢŞŧ�ŢƗŚſ���Śŝ�ƾƟŵŚƈţ�ǈƯŚĩ�ŭźƏ�ŜƫŚƣ�Źŵ�ƂƷƹĦě�ƲƿřÐ�ŚƯŵ�Źŵ�ƵŶƃ�ƩźŤƴĩ�Ǝƿřźƃ�Źŵ�ƹ�ŹřźĪţƽ�C}�ÏtÏÒ�ŞƀƳ�ŢŝƺƏŹ�ƹƾ�ÒtÓÒ�ŹƺƳ�ƵŹƹŵ�ƹ�ŶƇŹŵƽ�
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ŚƤƯ�Źŵ�ƶŤƀěƿŚſ�Śŝ�ƶƀƿƵŹŚƈƗ�ź�ƹŹ�ŚƷƽ�Ư�ƹ�Ţſř�źţźŧƺƯ�ŢƟōƾ�żĭ�ƱřƺƴƗ�ƶŝ�ŶƳřƺţƿě�ƶƴǀŵŚƸƴƄƽ�Ư�ŻřǀƵŹŚƈƗ�ƱŚ�ŚƷƽ�ſŹźŝƾ�ĭ�Źřźƣ�ƶūƺţ�ŵŹƺƯ�ƵŶƃǀŵź� 

 
Susceptibility of the Aphis nerii to plant extracts Ricinus communis,�Pistacia vera and Sophora 
alopecuriodes in laboratory 
 
Afzali Naniiz, M., M. A. Samih and M. Ziaaddini 

Dept. Of Plant Protection, College of Agriculture, Vali-e-Asr University of Rafsanjan, samia_aminir@yahoo.com  
 

The natural products of plants come as an alternative ecologically more compatible in substitution to the synthetic 
insecticides. In this study, botanicals extracted from Ricinus communis L., Pistachia vera L. and Sophora alopecuriodes L. 
were tested for their insecticidal activity on Aphis nerii Boyer de Fonscolombe (Hem: Aphididae). Different concentrations 
of each plant extracts were prepared and the adult female were treated by dipping method. The extractions were prepared 
according to the masration extract method and ethanol was used as an organic solvent. Twenty nymphs of adults female per 
each repetition were placed on leaf discs and dead insects were counted after 24h.�The experiments were carried out in a 
complete randomized design with three repetitions and at 25 ±2 °C, 65±5 RH and photoperiodic of 16:8 h (L:D). The results 
showed the calculated LD50 value for R. communis, P.  vera and S. alopecuriodes extracts, were 85.488, 61.779 and 68.755 
g/l respectively and dosage-response gradient was estimated 2.993±0.587, 2.067±0.411  and 2.880±0.477  respectively at the 
based on calculated LD50. The results showed that than P. vera extract than Ricinus communis�and Sophora alopec uriodes 
had highest mortality on the Adult female of A. nerii and It can be an effective compound candidate and friendly with 
environment in controlling this pest. 
 
 
 
� � 

mailto:
mailto:samia_aminir@yahoo.com


Ʋǀŝ�ƵźĮƴƧ�Ʋǀƫƹř��ƾƬƬưƫřƵźƄů��Ʊřźƿř�ƾſŚƴƃ�î�ì�ŹƺƿźƸƃ�ÎÐîé� �ÏÏÖ��

��

229 1st Iranian International Congress of Entomology, 29�31 August 2015 

 

������������ŪƳźºŝ�ƶºƄĜƃ�ƶºǀƬƗ�ƱŚºǀƗŚƴƘƳ�Żř�ƶºƳƺĭ�ƶºſ�ƾĭŶºƴƴĩŹƹŵ�ƹ�ƾºƀƠƴţ�Ţǀưºſ�šřźºŧř�ƶºƀƿŚƤƯ�ƹ�ƾƿŚǀưǀƃ�šŚŞǀĩźţ� �
Sitophilus oryzae L. (Coleoptera: Curculionidae) 

 
ſƺƯƾ�ƳŚųƾæƯř�ǈƸƃ��ǀƴƾæ�ƹ�ƷřźŝřŶưŰƯǀƃřźƟ�ƮǀƳŚƾç��

æ��ƤŰţ�żĩźƯǀĭ�šŚƤǀƹŹřŵ�ƱŚƷŚƾƿĭ�ƵŶĪƄƷƹĦě��ǀƹŹřŵ�ƱŚƷŚƾƿ�ƷŚĮƄƳřŵŵŚƸūƾř��ũźĩ��ƿ��Ʊřźkhani@imp.ac.ir�ç��ƶƀſŒƯ��ƤŰţǀ�ƪºĮƴū�šŚƤ������ƱřźºƸţ��ƖºţřźƯ�ƹ�ŚºƷ
Ƨǀ�źŤƯƺƬæê�ƱřźƸţ�ƱŚŝƺţř��Ťƀě�ơƹŶƴƇ��ũźƧƾ�ææë�æèíê���
��

ĩźţǀƃ�šŚŞǀưǀŚƾƿ�źƯ�žƳŚſřƿƬĭ�Ʈ�ƾ�Salvia officinalisŽƹŵƺųƺƐſř����Lavandula angustifolia�ƶƳƺě�ƹ�Śſōƽ�ƾţƺưƫř��Nepeta pogonosperma��ƹ
ƴĤưƷǀưſ�šřźŧř�ƲǀųŶţ�Ţǀƴƾ�ĭŶƴƴĩŹƹŵ�ƹƾ�žƳŚſř��ĭǀƬƗ�ŹƺƧŸƯ�ƱŚƷŚǀŪƳźŝ�ƶƄĜƃ�ƶ��Sitophilus oryzae��ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ��ƭřŶƳř�ŚƷƽ�řƺƷƾƿ�ĨƄų�Żř�žě 

ŝ�ƱŶƃ�ƶſƹǀ�źŬƳƺƬĩ�ƵŚĮŤſŵ�ƶƬžƳŚſř�ƽźǀĭ�ŚſŚƴƃ�ŢƸū�ƹ�ƵŶƃƾƿ�źţšŚŞǀƧ�Ʊō�ƟřźĭƺţŚƯƹźĩ�ŻŚĭ�ƵŚĮŤſŵ�Żř�ŚƷƾ�Ə�Śŝǀ�ºƯźū�Ūƴſ�ƞƾ��GS-MS����Ŷºƃ�ƵŵŚƠŤºſř���Żřèç�
ĩźţǀŚſŚƴƃ�Ŝƾƿ�źƯ�žƳŚſř�Żř�ƵŶƃƿƬĭ�Ʈƾ��Ʊƺūƺţ�thujone��ſǀ��Śºŝ�žƳřźţ�ƹ�žçî�èì����ŹƺƠƯŚºĩ���camphor����Śºŝåæ�æë���ƹí�æ��ºſǀ�ƩƺŘƴ�1,8-cineole����Śºŝ
åè�æç���źţǇŚŝƿƯ�ƪƯŚƃ�řŹ�ŹřŶƤƯ�Ʋƾ�ŶƳŶƃ���Żřéë�ĩźţǀŚſŚƴƃ�Ŝƾƿ��ŽƹŵƺųƺƐſř�žƳŚſř�Żř�ƵŶƃí�æ�ſǀ�Śŝ�ƩƺŘƴåè�éæ���Śŝ�ŹƺƠƯŚĩ��åé�æé���ƩƺŘƳźŝ�ƹ�borneol���Śŝ
éæ�æè��ŝǀźŤƄƿŶƳŵƺŝ�řŹřŵ�řŹ�žƳŚſř�ŹřŶƤƯ�Ʋ���Żřèé�ĩźţǀŚſŚƴƃ�Ŝƾƿ�ƶƳƺě�Żř�ƵŶƃ�Śſōƽ�ƺưƫřƾţ�í�æ�ǀſ�Śŝ�ƩƺŘƴíë�èé��ƱƺŤĩǇŚŤĜƳ�ƹ��nepetalactone (4a,á,7-â,7-

á) (15.89%)���Śŝíî�æê��ŝǀźŤƄƿĪƄţ�řŹ�žƳŚſř�ŹřŶƤƯ�ƲǀƯ�ƪƾ�ŶƳŵřŵ��ŶƴƄĩ�Żƹŵ�šřźŧřƾĭ�žƳŚſř�ŚƷƽ�ƹŹ�ơƺƟƽ��ƚƫŚŝ�šřźƄůì�æé����řżºƟř�Śºŝ�ŪƳźºŝ�ƶƄĜƃ�ƵŻƹŹƿ�Ƃ
�Żř�ŢƔƬƛìæ��Śţéçí�Ưǀƫ�ƹźĪǀƫ�źŝ�źŤǀřżƟř�ƹ�řƺƷ�źŤƿųŶţ�ƱŚƯŻ�Ƃǀ�Żř�Ʋçé��ƶŝ�ŢƗŚſìç�řżƟř�ŢƗŚſƿ�Ƃŝ�ŵřŵ�ƱŚƄƳ�ƶŹƺƏ�ƽ��ƶºĩLC50��řźºŝƽ��ŚƸºƀƳŚſřƽ��źºƯƿ�ºƬĭ�Ʈƾ��

ƶƳƺě�ƹ�ŽƹŵƺųƺƐſř�Śſōƽ�ƾţƺưƫř�ŝŜǀţźţ�ƶ�æî�æéí��ìç�æêë��ƹéî�æêå�Ưǀƫ�ƹźĪǀƫ�źŝ�źŤǀ�Żř�žě�ƹ�Ŷƃ�ƪƇŚů�řƺƷ�źŤìç�ųŶţ�ƱŚƯŻ�Żř�ŢƗŚſǀ�Ʋæåå��ŝ�Żř�šřźƄůǀ�Ʋ
ŶƴŤƟŹ��ƴĤưƷǀžƳŚſř�Ʋ�ŚƷƽ�ţźŤŝ�ơƺƟǀ�Śŝ�Ŝå�ëì����ê�ëæ���ƹê�íë���źŧřĭŶƴƴĩŹƹŵƾ�ŶƳŵřŵ�ƱŚƄƳ�ŪƳźŝ�ƶƄĜƃ�ƶŝ�ŢŞƀƳ��řźŝŚƴŝƿŚŤƳ�ƶŝ�ƶūƺţ�Śŝ�Ʋƿ��šŚºƘƫŚƐƯ�Śŝ��ƪƇŚů�Ū

ŝǀō�Źŵ�źŤƄƿƯ�ƵŶƴƾ�ř�žƳŚſř�Żř�Ʊřƺţƽ�ƱŚǀĭŹŚŞƳř�šŚƟō�ƩźŤƴĩ�ŢƸū�ƱŚƷƽ�ŵźĩ�ƵŵŚƠŤſř���
 
Chemical composition and comparison fumigant toxicity and repellent activity of three 
Lamiaceae species on Sitophilus oryzae L. (Coleoptera: Curculionidae) 
 
Khani, M.1, Sh. Amini1 and M. E. Farashiani2 
1.Medicinal Plants Research Center, Institute of Medicinal Plants, ACECR, Karaj, Iran, khani@imp.ac.ir 2.Research 
Institute of Forest and Rangeland, P.O. Box 13185-116, Tehran, Iran 
 

Chemical composition of the essential oil from Salvia officinalis L., Lavandula angustifolia Mill. and Nepeta 
pogonosperma Jamzad & Assadi and theirs fumigant and repellent activity were investigated against Sitophilus oryzae (L.). 
Dry ground aerial parts were subjected to hydrodistillation using a modified Clevenger-type apparatus and the chemical 
composition of the volatile oil was studied by GC-MS. Thirty-two components (94.61% of the total composition) of S. 
officinalis, forty-six components (95.53% of the total composition) of L. angustifolia and thirty-four components (86.31% of 
the total composition) of N. pogonosperma were identified. Thujone (cis & trans) (37.29%), camphor (16.01%) and 1,8-
cineole (12.03%) were found to be the major components of the S. officinalis oil; 1,8-cineole (41.03%), camphor (14.04%) 
and borneol (13.41%) were found to be the major components of the L. angustifolia oil and 1,8-cineole (34.86%) and 
nepetalactone(4a,á,7-â,7-á) (15.89%) were found to be the major components of N. pogonosperma oil. The mortality of 7-14 
days old adults of S. oryzae increased with concentration from 71 to 428 µl/ L air and with exposure time from 24 to 72 h. 
LC50s in fumigant bioassay for S. officinalis, L. Angustifolia and N. pogonosperma essential oils were 148.19, 156.72 and 
150.49 µl/ L air, respectively and result also showed that 100% mortality in 72 hours of exposure time. The S. oryzae was 
also repelled by S. officinalis, L. Angustifolia and N. pogonosperma essential oils with 67.0%, 61.5% and 86.5%, 
respectively. Therefore, with more research in future, these essential oils can be used as fumigant against stored product pests 
in organic food protection. 
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�ƩźŤƴƧ�ƽřźŝ�ƾƴǀųŶţ�šŚŞǀƧźţ�ŵźŝŹŚƧAeolesthes sarta Solsky (Col.: Cerambycidae)���śƺºģ�śźŴƯ�ŢƟō���Źřƺºų
ƱřźƸţ�ƽźƸƃ�ƮŤƀǀſƺƧř�Źŵ�ƱƹŹŚƳ�ƱŚŤųŹŵ 

��
ƾƳŚǀƃōźƟ�ƮǀƷřźŝřŶưŰƯÎ��ƾƳŚų�ƾſƺƯçŶǀƯř�ƩƺſŹ��Î�ƾƳŚųżƿżƗ�ƮǀƷřźŝř�ƹÎ���

æ��ƶƀſŒƯ��ƪĮƴū�šŚƤǀƤŰţ��źŤƯƺƬǀƧ��ƱřźƸţ��ƖţřźƯ�ƹ�ŚƷæê�ƱřźƸţ�ƱŚŝƺţř���ƾŤƀě�ơƹŶƴƇ��ũźƧææë�æèíê�ç������ƱŚºƷŚǀĭ�ƵŶĪºƄƷƹĦě��ƾºƿƹŹřŵ�ƱŚƷŚǀĭ�šŚƤǀƤŰţ�żƧźƯ
�ƾƷŚĮƄƳřŵŵŚƸū�ƾƿƹŹřŵ��Ʊřźƿř��ũźƧ�khani@imp.ac.ir 

��
�ƮŤƀǀſ�ƺƧř�Źŵ�ƥŹŚě�Źŵ�ƽźƸƃ�żŞſ�ƽŚƌƟ�ƹ�ŚƷ�����śƺºģ�Ʀºſƺſ�ƶºƳƺĭ�Ʀƿ�ƽŚƷƹŹǇ�ƶƬưů�ŵŹƺƯ�ƱƹŹŚƳ�ƱŚŤųŹŵ�ƱřźƸţ�źƸƃ���ŹřƺºųAeolesthes sarta Solsky 

(Col.: Cerambycidae)ƩŚſ�ƾƏ�Ʊō�ƩźŤƴƧ�ƽŚƸƃƹŹ�ƵŹŚŝŹŵ�ƾţŚƘƫŚƐƯ�ƹ�ƶŤƟźĭ�Źřźƣ����ƽŚƷíè�æèíå�Ŷƃ�ƭŚŬƳř�����ƱŚŤºƀŝŚţ�ƪºƈƟ��Źŵ�ŹƺƔƴƯ�Ʋƿř�ƶŝ��źºǀţ���ŵřŵźºƯ��
ŶƳŶƃ�ŹŚưǀţ�ƾƴǀųŶţ�ƞƬŤŴƯ�šŚŞǀƧźţ�Śŝ�ŢƟō�ƹŹǇ�ƶŝ�Ƶŵƺƫō�ƱŚŤųŹŵ��ƱǇřŵ�ƶƳŚƷŵ�žĜſ�ƹ�ƶŤƟźĭ�Źřźƣ�ƽƹŹǇ�ƱǇřŵ�ƪųřŵ�Źŵ�ƾƴǀųŶţ�ŜǀƧźţ�ŚƷŹŚưǀţ�ƭŚưţ�Źŵ��ƶƄǀƃ�źǀưų�Śŝ

Ŷƿŵźĭ�ŵƹŶƀƯ���ŚƷŹŚưǀţ�ƵŵŚƠŤſř�ŵŹƺƯ�ƽŻř�ŶƳŵƺŝ�šŹŚŞƗ��Ʋƿżƴŝ�ƶŝ�ƶŤƄƛō�ƶŞƴě���ƲǀƫŚŤƠƳ��ęƺţÒ�ƾƯźĭ���ƽŵ�ƶŝ�ƶŤƄƛō�ƶŞƴě��ŽƹźƬƧÏ����ƪƨƫř�ƶŝ�ƶŤƄƛō�ƶŞƴě���ƶŝ�ƶŤƄƛō�ƶŞƴě
�ƲƿŶƴǀƫÏ�����Ʀƿ�ƲǀƠƀƟ�ƅźƣ�êƾƯźĭ���ƲǀƠƀƟ�ƅźƣ�ƞƈƳ��ƲǀƠƀƟ�ƅźƣ�ƭŹŚƸģ�Ʀƿ��ƱǇřŵ�ƶƳŚƷŵ�ƲŤƀŝ�ƶƄǀƃ�źǀưų�Śŝ�ƽƹŹǇ�ƽŚƷ��ŜǀƧźţ�ƶƳƺĭźƷ�Ʊŵřŵ�Źřźƣ�ƱƹŶŝ

Ʊō�ƪųřŵ�Źŵ�ƾƿŚǀưǀƃ��ƹ�ŚƷ�ƭŚŬƳř�Ʊō�ƽƹŹ�ƾƯřŶƣř�ĢǀƷ�ƶƧ�ŶƷŚƃŶƄƳ���ƹ�ƵŶƃ�ŚƷƹŹǇ�Źŵ�ƾƿǇŚŝ�źǀƯ�ƹ�īźƯ�ŦƗŚŝ��ƾƴǀųŶţ�šŚŞǀƧźţ�ŵźŝŹŚƧ�ƶƧ�ŵřŵ�ƱŚƄƳ�ƵŶƯō�ŢſŶŝ�ŪƿŚŤƳ
ō�ƶǀƬƗ�ŚƷŹŚưǀţ�ƭŚưţ��ŶƷŚƃ�Śŝ�ƶƀƿŚƤƯ�Źŵ�ƶƧ�Ţſř�źƧŷ�ƪŝŚƣŶƳŵƺŝ�źŧŒƯ�ŢƟ��Żř�Ƃǀŝ�źǀƯ�ƹ�īźƯ�ŵŚŬƿřéê������ŚƷŹŚưǀţ�ƭŚưţ�Ʋǀŝ�Źŵæê��ƲǀƠƀƟ�ŵźŝŹŚƧ��ƾƃŚĜưſ�Żř�ŶƘŝ�ŻƹŹ

�źǀŧŚţ�ƲƿźŤƄǀŝ��íç��źǀƯ�ƹ�īźƯ��ŢƟźĭŹřźƣ�ƽŶƘŝ�ƶŞţźƯ�Źŵ�ƲǀƫŚŤƠƳ�ƹ��ƶŤƃřŵ�řŹ�ìê��źǀƯ�ƹ�īźƯ������ƽŚºƷƹŹǇ�ƽƹŹ�ŚƷŹŚưǀţ�ƾƤŝŚƯ�ƲǀƠƀƟ�ƹ�ƲǀƫŚŤƠƳ�Śŝ�ƶƀƿŚƤƯ�ŹŵA. 

sarta�Śţ�ŶƴŤƃřŵ�ƽźŤưƧ�źǀŧ��Żř�źŤưĩëå��źǀƯ�ƹ�īźƯ�����
 
Application of fumigants to control of Aeolesthes sarta Solsky (Col.: Cerambycidae), a serious 
stem borer pest of elm trees in Tehran 
 
Farashiani, M. E.1, M. Khani2, R. Omid1 and E. Azizkhani1  
1.Research Institute of Forests and Rangelands P.O. Box 13185-116, Tehran, Iran, 2.Medicinal Plants Research Center, 
Institute of Medicinal Plants, ACECR, Karaj, Iran. Email: khani@imp.ac.ir 
 

Elms trees are attacked by the larvae of a trunk-boring Coleoptera, Aeolesthes sarta Solsky (Col.: Cerambycidae) in 
urban ecosystem in Tehran and many cities in Iran. Studies on various control measures of this pest were carried out during 
2001-2003 in Tehran and some fumigants  were evaluated for their bioefficacy against stem borer in summer(late June- July). 
In this way, Various compounds(soaked cotton balls  with dichlorvos(2%), soaked cotton balls in petrol, soaked cotton balls 
in in industrial alcohol, naphthalene (paradichlorobenzene) balls, phosphine tablet, half of phosphine tablet, one � fourth of  
phosphine) were taken in the larval tunnel and tunnel entrances were sealed by filler paste. The mortality rates of larvae were 
calculated on fifteen days after application and the data were analyzed. The results showed significant difference (P < 0.01). 
On applying fumigant compound, it was noted that all treatments were significantly effective against the pest( caused 
mortality more than 45%) as compared to untreated check. Among all the treatments phosphine proved most effective (82% 
mortality) and the next treatment in order of its efficacy was naphthalene (75% mortality). Compared with Phosphine and 
naphthalene, the remaining treatments had less efficacy against tested larvae (less than 60% mortality). 

 

� � 

mailto:�
mailto:khani@imp.ac.ir


Ʋǀŝ�ƵźĮƴƧ�Ʋǀƫƹř��ƾƬƬưƫřƵźƄů��Ʊřźƿř�ƾſŚƴƃ�î�ì�ŹƺƿźƸƃ�ÎÐîé� �ÏÐÎ��

��

231 1st Iranian International Congress of Entomology, 29�31 August 2015 

 

ººƈƗ�šřźººŧř�ũŚƴƠººſř�ƽŶǀŗƹźŤººƀƿŶĩř�ƵŹŚ�Spinacia oleracea���Ŝººƃ�ŢººǀƘưū�ŶººƃŹ�ƽŚººƷźŤƯřŹŚě�źººŝ��ŵŹō�Ƶźººě� �
Ephestia kuehniella��

��
ƾŝ�ƾŝ�ƝŚŰƇ�řźƷŻ�ƾƯźŰƯ�ŶǀƘſ�ƹ�Źƺě��

��Ʊřźƿř��ƱřźƸţ��ƽŻŹƹŚƄĩ�ƾſŚƴƃ�ƵźƄů�Ƶƹźĭ��ƽŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ŽŹŶƯ�Ţǀŝźţ�ƵŚĮƄƳřŵsima_sahaf@yahoo.com 

��
ƵŹŚƈƗ�ƵŻƹźƯř�ŚƷƽ�ĭǀƷŚƾ��Ŷĩř�ƶƬưū�ŻřƿŗƹźŤƀǀŚƷŶƽ�ĭǀƷŚƾƬƯŚƗ�ƱřƺƴƗ�ƶŝ��ƾ�řźŝƽ�ĭ�ŢƓŚƠůǀŶƳř�ƶŤƟźĭ�Źřźƣ�źƔƳŶƯ�šŚƟō�źŝřźŝ�Źŵ�ƱŚƷŚ��ŶĩřƿŗƹźŤƀǀŚƷŶƽ�ĭ�ºǀƷŚƾ�

ƱƺƯŹƺƷ�ƶŝŚƄƯ�ŚƷƽ�ŗƹźŤſřǀŶƽ�źƏ�Żř�ƹ��ŶƴŤƀƷ�šřźƄů�ŹŵƿŸƜţŶƋ�šřźŧř�Ƣƿƶ�řƽ��ƹƿř�ŚƿƯƺưƀƯ�ŵŚŬǀƳƺƯŹƺƷ�šǇǈŤųř�ƹ�Ţƾ��ŤƓŚºƠů�ƂƤƳ��šřźƄů�Źŵƾ���ºƯ�ƩŚºưƗřƾ�
ŚưƳƿŶººƴ���ƹźŤººƀƿŶĩř�ƵŹŚººƈƗ�źǀŧŚººţ�ƂƷƹĦººě�Ʋººƿř�ŹŵŗƽŶǀ�ĭººǀƵŚ�ũŚƴƠººſř��L. (Chenopodiaceae)�Spinacia oleracea��źººŝ��ƶººƿŸƜţ�Żř�žººě�Ŝººƃ�ŵŹō�Ƶźººě�� �

Ephestia kuehniella Zeller (Lepidoptera: Pyralidae)��Ŷƿŵźĭ�ƾſŹźŝ���ƵŚĮŤſŵ�Żř�ƵŵŚƠŤſř�Śŝ�ũŚƴƠſř�ƾƫƺƳŚŤƯ�ƵŹŚƈƗ�ƶƿżŬţHPLC-MS��Ʋƿř�ƶĩ�ŵřŵ�ƱŚƄƳ
�ƽƹŚů�ƵŹŚƈƗè�îì��Źŵ�ƭźĭƹźĪǀƯêå��īźŝ�źţ�ƱŻƹ�ƭźĭçå�Ţſř�ƱƹżƿŶĩř�ƾƀĩƹŹŶǀƷ������ŵźĭ�ƆŴºƄƯ�ƾŬƴºſ�ŢºƀƿŻ�šŚºƄƿŚƯŻō�Źŵ�ºƿ�Ŷ�����ƵŹŚºƈƗ�ŢºƔƬƛ�ƂƿřżºƟř�Śºŝ

źǀƯ�ƹ�īźƯ�ƱřżǀƯ�ũŚƴƠſř�ƽŶǀŗƹźŤƀƿŶĩř�Źŵ�ƮŴţƠƃ�ƹ�ƭƺſ�Ʋſ�ƹŹǇ��ǀŜƃ�Ƶź��ŵŹō�Ƶźě�řŶǀě�ƂƿřżƟřŵźĩ��žĜſ�ǈƏř�Żř�ƵŵŚƠŤſř�Śŝ��šřźºŧř��ŚƷƹŹǇ�Źŵ�ƾŬƴſ�ŢƀƿŻ�šŚƗ
Ŷƿŵźĭ�ƾſŹźŝ�ũŚƴƠſř�ƽŶǀŗƹźŤƀƿŶĩř�ƵŹŚƈƗ�šŶƯŶƴƬŝ��ŹŚưǀţ�ƽřŸƛ�Żř�ƭƺſ�Ʋſ�ƹŹǇ�ƶƿŸƜţ�Żř�žě�ŚƷ�ŢƔƬƛ�Śŝ�ƵŶƃƽ��ƵŶƴƄĩæå��çê��ƹêå��ŢƀƿŻ�Żř�ƵŶƯō�Ţſŵ�ƶŝ�ŶƇŹŵ

�ƾŬƴſ�ţźţ�ƶŝǀƹŚů�Ŝƽ�ÖÎ�Î��ÓÓ�Ð��ƹÒÐ�Ô��źŤǀƫ�ƾƬǀƯ�Źŵ�ƭźĭƹźĪǀƯÏÍ�ƱƹżƿŶĩř�ƾƀĩƹŹŶǀƷ���ŢǀƘưū�ƂƿřżƟř�ƾţřŷ�űźƳ��rm���ƪŨƯ�Ŷǀƫƺţ�ƆƫŚų�űźƳ��R0�����ƎºſƺŤƯ
ƪƀƳ�Ĩƿ�ƱŚƯŻ�šŶƯ��T���ŢǀƘưū�ƂƿřżƟř�ƾƷŚƴŤƯ�űźƳ������ƹ�ƱŶƃ�źŝřźŝ�ƹŵ�ƱŚƯŻ�šŶƯ�DT��Ɯţ�ƭƹŵ�ƪƀƳ�Źŵǀǀ�źƿŢƟŚ��ŚŤƳƿżŬţ�ŪƿƬŰţ�ƹ�ƶǀ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŚƷ�Ƶŵřŵ�ƪ�ŵřŶƘţ

�ŻƹŹ�źƷ�Źŵ�ŵŹō�Ƶźě�Ŝƃ�ŢǀƘưū�ƶŝ�ƵŶƃ�ƶƟŚƋř�ƽŚƷ�ƵŵŚƯ(rm)�Żř�ÍÍÎ�Í��tÎÎÑ�Í��ƶŝ�ŶƷŚƃ�Źŵ ÍÎÐ�Í ± ÍÔÎ�Í��ƵŶƴƄĩ�ŢƔƬƛ�ŹŵÒÍ��ŶƇŹŵ�ƂƷŚĩƿ�ƹ�ŢƟŚ�ƹ�ƲƿźţǇŚŝ
�ƪŨƯ�Ŷǀƫƺţ�ƆƫŚų�űźƳ�ŹřŶƤƯ�Ʋƿźţ�ƲǀƿŚěƶŝ�ƹ�ŶƷŚƃ�Źŵ�Ŝǀţźţ��ƵŶƴƄĩ�ŢƔƬƛÒÍ�ŶƇŹŵ��Śŝ�źŝřźŝÖÍÎ�Õ�t ÐÑÑ�ÎÐÐ��ƹÒÎÑ�Õ�t�ÑÍÔ�ÒÒ��ƵŵŚƯ��ƵŵŚƯ��ƪƀƳ��ŶƯō�ŢſŶŝ��

�ŢƔƬƛ�ƂƿřżƟř�ƵŹŚƈƗƪƀƳ�Ĩƿ�ƱŚƯŻ�šŶƯ�ƎſƺŤƯ�ƱŶƃ�ƾƳǇƺƏ�ŜŞſ�Ŷƃ�ŵŹō�Ƶźě�Ŝƃ�Źŵ��ƴĤưƷǀ�Ʋ���ŶƷŚºƃ�Źŵ�ŵŹō�Ƶźºě�Ŝƃ�ŢǀƘưū�ƂƿřżƟř�ƾƷŚƴŤƯ�űźƳ��ŢºƔƬƛ�ƹ
�ƵŶƴƄĩÒÍ�ŶƇŹŵ��ƪŞƣ�ŻƹŹ�ƶŝ�ŢŞƀƳ�ŻƹŹ�źƷÎÏÎ�Î��ƹÍÔÐ�Î�Ŷƃ�źŝřźŝ��řżƟř�ŚŝƿƱŚƯŻ�šŶƯ�ƵŹŚƈƗ�ŢƔƬƛ�Ƃ��Żř�ƪƀƳ�ƱŶƃ�źŝřźŝ�ƹŵÍÓÐ�Ó��ƶŝÔÕÓ�Ö�řżƟř�ŻƹŹƿ�ƂƿŢƟŚ��

Ư�ƱŚƄƳ�źƋŚů�ƂƷƹĦěƾ�ĩźţ�ŶƷŵǀŶĩř�ƵŹŚƈƗ�Źŵ�ŵƺūƺƯ�šŚŞƿŗƹźŤƀǀŶƽ�ŚƷźŤƯřŹŚě�źŝ�ũŚƴƠſřƽ�Ƙưū�ŶƃŹǀƯ�ƹ�Ţſř�źŧƺƯ�ŵŹō�Ƶźě�Ŝƃ�Ţƾ��ƱřƺƴƗ�ƶŝ�ŶƳřƺţ�ºƿĩźţ�Ĩ�ºǀ�Ŝ
ŚūƿżĮƿĭ�ƲǀƷŚƾ�ŶƯ�ŹŵƿźƿŶƃŚŝ�źŧƺƯ�šǈƛ�šŚƟō�ƩźŤƴĩ�Ţ���

 
Effects of ecdysteroidal extract of Spinacia oleracea on population growth parameters of 
Ephestia kuehniella 
 
Sahaf, B. Z. and S. Moharramipour 
Department of Entomology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran, sima_sahaf@yahoo.com  
 

Plant extracts, like phytoecdysteroids, are currently studied because of the possibility of their use in plant protection. 
Phytoecdysteroids are insect steroid hormone analogues, and they are believed to deter invertebrates, either by acting as 
antifeedants or by being toxic through hormonal disruption on ingestion. We describe here the post-ingestive effects of 
extract from Spinacia oleracea L. (Chenopodiceae), a plant producing phytoecdysteroids, on the population growth 
parameters of Ephestia kuehniella Zeller (Lepidoptera: Pyralidae). HPLC-MS analysis showed that methanolic extract of 
spinach contains 20-hydroxyecdysone (97.3 microgram per 50 gram fresh weight). Bioassays experiments showed that, 
mortality in eggs, third instar larvae and nymph of the insects increased with increased in the extract concentration. Using 
bioassays data demonstrated that feeding the treated food with LC10, LC25, LC50 (contained of 1.91, 3.66, 7.53 µg per mL 20 
hydroxyecdysone, respectively), in third instar larvae affected the intrinsic rate of increase (rm), net reproduction rate (R0), 
mean generation time (T), finite rate of increase () and doubling time (DT) of the second generation. Data analysis showed 
that rm decreased from 0.114±0.001 (Day -1) in control to 0.071±0.013 (Day -1) in LC50. Upper and lower amounts of net 
reproduction rate (R0) in control and LC50 were 133.344±8.901 and 55.407±8.514 (female/female/generation), respectively. 
Mean generation time (T) increased as concentration of the extract increased. Also, finite rate of increase () were 1.121 and 
1.073 (day-1) in control and LC50, respectively. The doubling time (DT) increased (6.063 to 9.786 day) significantly as 
concentration of the extract increased. The present study indicated that the ecdysteroidal components of the spinach are 
effective on the population growth parameters of E. kuehniella. Therefore, this extract may be potential grain protectants as 
botanical alternative agent. 
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��ƾººĭĦƿƹ�ƾººſŹźŝ��ǀŝ�ƽŚººƷ�������ŵŹō�Ŷººǀŝ�ƶººƳřƹźě�ƾººƃŹřƺĭ�ƽŚººƷŻŚƴǀŘţƹźě�ƾƿŚǀưǀººƃƺEphestia kuehniella 

(Lepidoptera:Pyralidae)ƱŚŝżǀƯ�ƽƹŹ���šǈƛ�ƞƬŤŴƯ�ƽŚƷ��
��

ƽŶǀſ�ƁƹŹƺůæƺųźƸƯ�ŚŞƿźƟ��æ�ƽŹƺƳ�ƶƳřŻźƟ�ç�ŶƴƬŝźſ�źŰſ�ƹæ��

æ��ŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��ƶǀƯƹŹř�ƵŚĮƄƳřŵƽƵŚǀĭ�Ƶƹźĭ���Īƃżěƾ��f.mehrkhou@urmia.ac.ir��seyedi521@gmail.com�ç����ƶǀƯƹŹř�ƵŚĮƄƳřŵ�šŚƘƫŚƐƯ�ƵŶƨƄƷƹĦě
ƶǀƯƹŹř�ƶģŚƿŹŵ��

��
ŵŹō�Ŷǀŝ�ƶģźĭř��Ephestia kuehniella (Lepidoptera:Pyralidae)��ƿĪƾ�ƮƸƯ�Żř�źţƿŹŚŞƳř�šǇƺƈŰƯ�šŚƟō�Ʋƽ��ƾƫƹ�Ţſř�ŚƷƹŹǇ�ƹ�ŚƸưŴţƽ��ƾƯ��ƶƳƺĭ�Ʋƿř

Ư�ŶƳřƺţǀŞſŚƴƯ�ƱŚŝżƾ�řźŝƽ�ŵƹŹ�ŹŚƧ�ƶŝ�ƾƘǀŞƏ�ƱŚƴưƃŵ�ƁŹƹźě������ƽŚºƷ�ƱŚºŝżǀƯ�ƽƹŹ�Ʊō��ƾºƃŹřƺĭ�ƽŚƷ�ƮƿżƳō�ƶƘƫŚƐƯ�ƶŝ�ƭřŶƣř��ŹƺƧŸƯ�ƶƳƺĭ�ƾƳŚŝżǀƯ�ŜſŚƴţ�ƲǀǀƘţ�ŢƸū
�šŹŷ�ƶƬưū�Żř��šǈƛ�ƞƬŤŴƯ��ƮƣŹìåé��ƭŶƴĭ���ƕŹřŻ�ƮƣŹ���ƺū�ƹ�ƾŗƺƧŚƯ�ƮƣŹ��ƾƿŚƯŵ�Ǝƿřźƃ�ŢŰţ�ƵŚĮƄƿŚƯŻō�Źŵ�°C�çtçí��ƾŞƀƳ�ŢŝƺƏŹ�ƹÒ�tÓÍ���ƹ�ƵŹƹŵ��ƹŹƺƳƽ�

æë��ƹ�ƾĪƿŹŚţ�ŢƗŚſí�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƭŚŬƳřŶƿŵźĭ��ưƿżƳō�ƵŹŚƈƗ�ƶǀƸţ�ŢƸūƾ�ƳŚǀƯ�ƵŵƹŹ�Żřƾ�ŚƷƹŹǇƽ�ŻŚƴǀŘţƹźě�ŢǀƫŚƘƟ�Ŝǀţźţ�ƲƿŶŝ�ƹ�Ŷƃ�ƵŵŚƠŤſř�źųō�Ʋſƽ�ŚƷƹŹǇƽ�
Ư�Żř�ƵŶƃ�ƶƿŸƜţǀŚƷ�ƱŚŝżƽ�řźŤƀŝƺſ�Żř�ƵŵŚƠŤſř�Śŝ�ŹƺĩŸƯƽ�ƯƺưƗƾ��ƲǀŗŻŚĩƹŻōç��ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ���ƶƴǀƸŝƳŚǀƯ�ƵŵƹŹ�ƵŹŚƈƗ�ƪĩ�ĨǀŤǀƫƺŘţƹźě�ŢǀƫŚƘƟƾ��ŚƷƹŹǇE. 

kuehniella�řźŤƀŝƺſ�Żř�ƵŵŚƠŤſř�Śŝƽ�ƯƺưƗƾ�ƹŹ�řźŤƀŝƺſ�Ʋƿř�ƶĩ�ŵřŵ�ƱŚƄƳ�ƲǀŗŻŚĩƹŻōƽ�Ƙǀſƹ�ƶƴƯřŵ�Źŵ��ƱŚŝżǀƯ�ƶſ�źƷƾ��ŻřpH��ì��Śţæç��Ư�żǀƫƹŹŶǀƷƾ��ƲƿźŤƄǀŝ�ƹ�ŵŵźĭ
ƽƹŹ�Ʊō���Źŵ�šŹŷ�ƹ�ƺū��ƭŶƴĭ�ƽŚƷ�ƱŚŝżǀƯ�ƶſ�źƷ pHæç��Ư�ơŚƠţřƾ��Ʋƿźſ�ŢǀƫŚƘƟ�źĮƳŚǀŝ�ƶĩ�ŶŤƟřŻŚƴǀŘţƹźěƽ�ƳŚǀƯ�ƵŵƹŹ�Źŵƾ�Ư�ŚƷƹŹǇ�Ʋƿřƾ�ŝ��ŶƃŚŝ�ƶŹƺƏ�ƽƫŚƘƟ�ƶĩǀ�Ţ

ƹƿźſ�ƵĦƿŘţƹźě�ƲǀŻŚƴƽ�Ư�ƵŵƹŹ�ŹŵǀƳŚƾ�ƹŹǇ�ƹŹ�ŚƷƽ�Ư�ƶſǀţźţ�ƶŝ�ƱŚŝżǀ�Ŝåèæìç�å���åæì�å��ååí�å�żƳō�Ŷůřƹƿưƾ�Ư�ŹŵǀƬƾ�Řţƹźě�ƭźĭǀŝ�Ʋ�ƶŶƯō�Ţſŵ��ŢǀƫŚƘƟ�ƶƘƫŚƐƯ�ŚƷƽ�
ƮƿżƳō�ŚƷƽ�ƃŹřƺĭƾ�ŶƿŶū�ŵźĪƿƹŹ�šřźƄůƽ�ŝŚƿŻŹř�Źŵƾ�ŹŚĭŻŚſƽ�ƮƿĥŹ�źǀŧŚţ�ƹ�ƱŚŝżǀƯ�Śŝ�ŚƷƽ�ƿřŸƛƾ�Ʊō�źŝ��Ư�ŚƷƾ�ŶƃŚŝ���

��
Survey on biochemical characterization digestive proteinases of Ephestia kuehniella on different 
cereal 
 
Seyedi, H.1, F. Mehrkhou1, F. Noori2and S. Sarboland 
Department of Plant Protection, Faculty of Agriculture, Urmia Univerisity, seyedi521@gmail.com, f.mehrkhou@urmia.ac.ir, 
sarboland67@gmail.com 2.Urmia Lake Research Institue, Urmia University; f.noori@urmia.ac.ir  
 

Although, the Mediterranean flour moth, Ephestia kuehniella is one of the most important pest on stored products, but the 
egg and larvae of E. kuehniella can be used for culturing of natural enemies. The effect of different cereal including corn 
(Var. 704), wheat (Var. Zareh) and barely (Var. Makui) on digestive enzymes has been studied to determining of host-plant 
fitness of E. kuehniella at 28 ± 2°C, 60 ± 5% RH and a photoperiod of 8:16 (L:D) hours. For sample preparation, the midgut 
of last instar larvae of E. kuehniella, were used, and the proteolytic activity of larvae, which feed on cereal, were studied 
using azocasein 2% as a general substrate Midgut extracts from larvae showed an optimum activity for Serin proteolysis by 
azocasein at alkaline pH 12, on wheat, corn and barely, respectively, which is demonstrated that, the serin proteinase is the 
most widespread enzymes in midgut of E. kuehniella. Since specific activity of Serin proteolysis were obtained az 0/03172, 
0/017, 0/008 u/mg for midgut on on wheat, corn and barely, Study digestive enzymes activity of insects a new approach in 
assessing the compatibility with the host and the impact diets on them.  
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��ƽŶưƳ�ƾƀƿŶŞƫ�ƵŚǀĭ�žƳŚſř�šŚŞǀĩźţ�ƾſŹźŝAjuga chamaecistus�ƶƳřŶƳŵ�ƶƄĜƃ�ƽƹŹ�Ʊō�ƾƄĩ�ƵźƄů�šřźŧř�ƹ��Źřŵ
��ŪƳźŝOryzaephilus surinamensis (Col.: Silvanidae)��

��
źƯƿŹƺěŚƐƗ�ƮæƋ�ƶƯƺƈƘƯ��ǀŗŚƾçƃ��ǀƫƺƇř�řƺƾè�ƬƯ�ƹǀŹƺĜƯǈƛ�ƶŰæ��
æ����Ʊřźƿř��ƱřźƸţ��ƾƯǈſř�ŵřŻō�ƵŚĮƄƳřŵ��ŽŶƣźƸƃ�Ŷůřƹ��ƽŻŹƹŚƄĩ�ƵŶĪƄƳřŵç��ĭ�Ƶƹźĭ�ƾĪƃżĜƷŚǀ�ŻŹƹŚƄĩ�ƵŶĪƄƳřŵ�ƽ�Ƹƃ�ƵŚĮƄƳřŵŶǀ�ř��ŻřƺƷř��ŻřƺƷř�Ʊřźưģ���Ʊřźºƿè��

ƶŤƀƷ�ƱƺƴƟ�ƹ�ƭƺƬƗ�ƵŚĮƄƷƹĦě��Ʊřźƿř��ũźĩ��ƽř��ƾŤƀě�Ŷĩ��èæéíêéîí���
��

ƾƀƿŶŞƫ�ƵŚǀĭ�ƽŶưƳ��Ajuga chamaecistus Ging��ƶƳƺĭ�ƽř�Żř�Ƶźǀţ�ƱŚǀŗŚƴƘƳ�Ţſř���ŵƹŶů�ƱƺƴƧŚţÐÍÍ��ƶŝ�ŚƸƳō�Żř�ƽŹŚǀƀŝ�ƶƧ�ƵŶƿŵźĭ�ƾƿŚſŚƴƃ�žƴū�Ʋƿř�Żř�ƶƳƺĭ
�ƱřƺƴƗĭ�Ƃƃƺě�ƽřźŝ�ƾƄƃƺěǀƷŚƾ��ƹ�ƾƿƹŹřŵ�ƑŚŰƫ�ƶŝ�žƴū�Ʋƿř�ƱŚƷŚǀĭ�źǀųř�ƽŚƸƫŚſ�Źŵ�ƶƨƿŹƺƏ�ƶŝ�Ƶŵƺŝ�ƾƿƹŹřŵ�ƅřƺų�ƕřƺƳř�ƽřŹřŵ�źĮƿŵ�ƽŹŚǀƀŝ�ƹ�ƶŤƃřŵ�ŵźŝŹŚƧ�żŞſ

ŶƳř�ƶŤƟźĭ�Źřźƣ�ƽŵŚƿŻ�ƶūƺţ�ŵŹƺƯ�ƽŵŚƈŤƣř���ƦưƧ�Śŝ�ƽŶưƳ�ƾƀƿŶŞƫ�žƳŚſř�ƾƿŚǀưǀƃ�šŚŞǀƧźţ�ƶƘƫŚƐƯ�Ʋƿř�ŹŵGC-MS�ů�ƅřƺų�ƹ�ƾƿŚſŚƴƃšřźƄů�ƽƹŹ�Ʊō�ƾƄƧ�ƵźƄ�
ƪƯŚĩ�ƶƄĜƃ�ƶƳřŶƳŵ�Źřŵ��ŪƳźŝOryzaephilus surinamensis (L.)�Źŵ��ƽŚƯŵ�æ�t�çì�ūŹŵ�ƾŞƀƳ�ŢŝƺƏŹ��ŽƺǀƀƬſ�ƶê�t�ëå�ŶƇŹŵ�ƹ�řźƃ�ŹŵƿƾĪƿŹŚţ�Ǝ��Śŝ�ƪƯŚĩé�

�ŹřźĪţ�źƷ�Źŵ�ƹ�ŹřźĪţæê��ƵźƄůŶƿŵźĭ�ƶƘƫŚƐƯ���ƕƺưŬƯ�ŻřÐ�ÖÒ���ƵŚǀĭ�žƳŚſř�Żř�ŶƇŹŵÒÍ��ŚƸƳō�ƱŚǀƯ�Źŵ�ƶƧ�ŢƟźĭ�Źřźƣ�ƾƿŚſŚƴƃ�ŵŹƺƯ�ŜǀƧźţÓ��ŜǀƧźţâ-pinene��á-
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The Essential Oil Composition of Ajuga chamaecistus and Its Insecticidal Effects on the 
Sawtoothed Grain Beetle, Oryzaephilus surinamensis (Col.: Silvanidae)  
 
Atapour, M.1, M. Ziaee2, Sh. Osouli3 and M. Gholampour1 
1.Faculty of Agriculture, Shahr-e-Qods Branch, Islamic Azad University, Tehran, Iran, atapour@irost.org, 2.Department of 
Plant Protection, Faculty of Agriculture, Shahid Chamran University, Ahvaz-Iran, 3.Nuclear Science & Technology 
Research Institute, Karaj, Iran 
 

Ajuga chamaecistus Ging�, belongs to the family Lamiaceae. So far, about 300 species of this genus have been identified, 
many of which are used as a cover for green vegetation and many others have a variety of medicinal properties, so this genus 
have been so much attention in terms of medicinal and economic in recent years. The essential oil obtained from the aerial 
parts of A. chamaecistus was analyzed by using GC-MS and its insecticidal effects on the sawtoothed grain beetle, 
Oryzaephilus surinamensis  (L.) were investigated at 27±1°C and 60±5% R.H. in continuous darkness with 4 replicates with 
15 samples in each one. Fifty compounds representing 95.3 % of the oil were identified. The main ones were â-pinene, á-
thujene, á-pinene, linalool, elixene and ä-cadinene. Based on the proper LC50 value that it  was 3.53 µl/L air and estimated 
confidence limits as well as mortality it seems that O. surinamensis was so susceptible to A. chamaecistus essential oil .Also, 
this oil has significant effects in nutritional indices mostly on feeding deterrence index (FDI). So it seems that due to the low 
durability of this essential oil, with further studies on its formulation, it could be very useful in the control of stored product 
pests. 
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ƾƯŚŤſř�ƾƿřŹŚĩ����ƶƫƺºƀĜĩƺƳŚƳ�Ŷºƿźě���ƭŶºƴĭ�ƶºŞưƫ�ƽƹŹ�ƵŶºƃ��Trogoderma granarium (Col.: Dermestidae)���Źŵ
ƾƷŚĮƄƿŚƯŻō�Ǝƿřźƃ��
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Efficiency of nanoencapsulated acetamiprid on khapra beetle, Trogoderma granarium (Col.: 
Dermestidae), under laboratory conditions 
 
Pahlevan-Hashemi, S. H.1, M. Ghadamyari2, M. Negahban3 and N. Memarizadeh4 

1.Department of Plant Protection, Faculty of Agricultural Sciences, University of Guilan, Rasht, Iran, shph1@yahoo.com�
2.Department of Entomology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran 
 

Nano-formulation because of greater efficiency and better as well as reducing the use of pesticides in the environment 
and their residues have been considered as one of new method in integrated pest management. Acetamiprid is an insecticide 
belonging to the group of neonicotinoids which bounded with acetylcholine receptor and causing convulsions, paralysis and 
eventually death of the insects. In this research, acetamiprid nano-formulated by method of in situ polymerization technique 
using sodium alginate (AL) and polyethylene glycol (EG). Bioassay tests were sprayed on third instar larvae of khapra beetle 
using a potter tower. Data was analysed by Polo-PC. LC50 for bulk formulation was 1.48 ug/cm2 and for Al and EG were 0.85 
ug/cm2 and 0.93 ug/cm2, respectively. Data analysing showed that AL was 1.76-fold more toxic than bulk acetamiprid and 
EG was 1.57-fold more toxic than bulk acetamiprid. LT50s for bulk formulation, AL and EG were 2104, 9 and 23 min, 
respectively. Results showed that AL and EG were 224.18-fold and 92.58-fold faster than that of bulk acetamiprid. 
According to the results it can be concluded that nano-formulation can increase performance of Acetamiprid in terms of 
toxicity. 
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surinamensis (L.) (Col., Silvanidae)��
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Fumigant toxicity of three plant essential oils on the adults of Oryzaephilus surinamensis (L.) 
(Coleoptera: Silvanidae) 
 
Hamidi, F.1, A. Mehrvar1, N. Eyvazian kari1 and H. Vali zadeh2  
1.Department of Plant Protection, College of Agriculture, Azarbaijan University of TarbiatMoallem, East-Azarbaijan,Tabriz, 
Iran �f.hamidi27@ymail.com�2.Department of Chemistry, College of Science, Azarbaijan University of TarbiatMoallem, 
East-Azarbaijan,Tabriz, Iran 
 

Some of the plant essential oils are suitable alternatives for chemicals in pest control. Oryzaephilus surinamensis is one 
of the most important stored product pests causing serious damage to the stored products. In order to evaluate the 
environmental friendly control methods of the pest, fumigant toxicity of three plant essential oils, namely, Cupressus 
arizonica, Tanacetum balsamita and Lavandula officinalis have been evaluated on the adults of O. surinamensis. The 
experimentation was conducted using a completely randomized design of factorial experiment with six concentrations and 
three replications at 25±2ºC, 60±5% RH in darkness conditions. Results showed mortality increased with increasing the 
concentrations over the time. L. officinalis with the LC50 value of 0.09 ìl (2.72 ìl/l air) showed the highest toxicity, and T. 
balsamita and C. arizonica with LC50 amounts of 0.16 ìl (4.84 ìl/l air) and 1.22 ìl (36.96 ìl/l air) achieved lower toxicity 
against the pest, respectively. The LT50 values of L. officinalis, T. balsamita and C. arizonica essential oils in concentrations 
9.06, 12.08 and 48.35 ìl/l air were calculated as 2.5, 5.84 and 14.27 hour, respectively. Results revealed that L. officinalis 
essential oil have high potential in the pest control which can be a suitable alternative in O. surinamensis control management 
programs. 
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�źººŧř�ƾººſŹźŝƾĭŶººƳŹřŵŻŚŝ�ƵŹŚººƈƗ��ŽƹŵƺųƺƐººſř�ƱŚººƷŚǀĭ�ƽŚººƷ��Lavandula officinalis L.�Żƺū�ƹ�ƽŶººƴƷ� �
Myristica fragrans��ŵŹō�ƶƄĜƃ�ƽƹŹ�źŝ�Herbst. (Col.: Tenebrionidae) �Tribolium castaneum��

��
ŽŹŵřŵ�ƲǀĤƬĭŽŹŵřŵ�řŵƺſ���ƹ�ƬƗźƠƇ�ƲƀůŶưŰƯǀƵŵřż 

ƵŚǀĭ�Ƶƹźĭ�ǀƯƹŹř�ƵŚĮƄƳřŵ�ƾĪƃżě��ƶgolchind@gmail.com 

��
ŵŹō�ƶƄĜƃ��Tribolium costaneum Herbst.�� ƿĪƾ�ŹŚŞƳř�šǇƺƈŰƯ�ƮƸƯ�šŚƟō�Żřƽ��ƹ�ƶŝƿƵŵƺŝ�ŵŹō�ƵĦ�ŵŚƈŤƣř�šŹŚƀų�ŦƗŚŝ�ƶĩƽ�ĩ�źŝǀƠǀưĩ�ƹ�Ţǀ�Źŵ�ŵŹō�Ţ

Ư�ŚƷŹŚŞƳřƾ�ŵƺƃ��ƿĪƾ�ƁƹŹ�Żř�ŚƷƽ�ƺƳƿ�šŚƟō�ƩźŤƴĩ�Źŵ�ƲŹŚŞƳřƽ��Żř�ƵŵŚƠŤſřƵŶƳŹřŵŻŚŝ��ŚƷƯƾ�ř�Żř��ŶƃŚŝƿř�Źŵ�ƹŹ�ƲƿƤŰţ�ƲǀĭŶƳŹřŵŻŚŝ�šŹŶƣ��Ƣƾ�ƵŹŚƈƗ�ŚƷƽ��ŽƹŵƺųƺƐſř�īźŝ
ŶƴƷŻƺū�ƹƽ�ƹŹƽ�ŚƯŵ�Śŝ�ŶƃŹ�ơŚţř�Źŵ�ŵŹō�ƶƄĜƃ�ƪƯŚĩ�šřźƄůƽ�ÎtÏÕ�ƀƬſ�ƶūŹŵǀŞƀƳ�ŢŝƺƏŹ�ƹ�Žƺƾ�ÔÍ�ÕÍ�ŹŚţ�Źŵ�ƹ�ŶƇŹŵƿĪƾ�ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ��řźŝƽ�Ƙţǀǀ�Ʋ

ƳŹřŵŻŚŝ�ŶƇŹŵĭŶƾ�ƟŚƇ�ŸƛŚĩ�Żřƾ�ŢƔƬƛ�ƶŝ�ƶŤƄƛō�ŚƷƽ�ƵŹŚƈƗ�ƞƬŤŴƯ�ŚƷƽ�ĭǀƷŚƾ ƸţǀƹŹřŵ�Ţĩźƃ�Żř�ƵŶƃ�ƶƾƿ�ŶƴŝŵŹŻ�Ŷƃ�ƵŵŚƠŤſř��ƟŚƇ�ŸƛŚĩ�źƷƾ�ƹŚƀƯ�Ţưƀƣ�ƹŵ�ƶŝƽ�
ƀƤţǀŶƃ�Ʈ��ƳźƷǀŢƔƬƛ�Śŝ�ƶƳŚĭřŶū�ŹƺƏ�ƶŝ�ƶư�ŚƷƽ�Ò�Î��Ð��Ó��ƹÎÏ�ƯǀƫƹźĪǀŤƳŚſ�źŝ�źŤƾ�Ŷƃ�ƶŤƄƛō�ƖŝźƯ�źŤƯ��Ƴǀŵ�ƶưƿ�ƎƤƟ�ŶƷŚƃ�ƱřƺƴƗ�ƶŝ�źĮŵźĭ�ƶŤƄƛō�ƱƺŤſř�Ʃǈů�ŚŝƿŶ��

Ƴ�ƹŵ��žĜſǀƟŚƇ�ŸƛŚĩ�ƶưƾ�ŹřƺƳ�Ŝƀģ�Ǝſƺţƽ�źŤě�Źŵ�ƹ�ƵŶƃ�ƪƈŤƯ�ƮƷ�ƶŝƽ�ŵƿ�źƐƣ�Śŝ�ƂÕ�ŤƳŚſƾ�ŶƴŤƟźĭ�Źřźƣ�źŤƯ��źŤě�źƷ�Źŵƽ�ŵƿ�ƂÎÍ��Źŵ�řŹ�ŵŹō�ƶƄĜƃ�ƪƯŚĩ�ƵźƄů
ƟŚƇ�ŸƛŚĩ�Ǝſƹƾ��Ƴ�źƷ�Źŵ�ŵƺūƺƯ�šřźƄů�ŵřŶƘţ�ƹ�Ƶŵřŵ�Źřźƣǀ�Żř�ŶƘŝ���ƶưÏÑ�ſŹźŝ�ŵŹƺƯ�ŢƗŚſƾ�řźƣŶƴŤƟźĭ�Ź��ŚŤƳƿŚƯŻō�ŪƿĭŶƳŹřŵŻŚŝ�ŶƇŹŵ�ƶĩ�ŵřŵ�ƱŚƄƳ�Ƃƾ�ƵŹŚƈƗ��ƽ�ƵŚǀĭ�
�ŽƹŵƺųƺƐſřźŤƄǀŝ�ƵŹŚƈƗ�Żř���ŚǀĭŶƴƷŻƺū�Ƶƽ�ƾƯ��ŶƃŚŝ��ŢƔƬƛ�Źŵ��ŚƷƽ�źŤƄǀŝ��Żřë�ƯǀƫƹźĪǀŤƳŚſ�źŝ�źŤƾ�Ʒ�ƖŝźƯ�źŤƯǀƵźƄů�Ģ�řƽ���ƶŤºƄƛō�Ţưƀƣ�Źŵ�ƶºŝ��ƵŹŚºƈƗ��ƽ��ƾƷŚºǀĭ�
ŶƄƳ�ƵŶƷŚƄƯ���

��
Investigation of inhibitory effects of Lavandula officinalis L. and Myristica fragrans extracts on 
Tribolium castaneum Herbst. (Col.: Tenebrionidae) � 
 
Dadras, G., S. Dadras and M. H. Safaralizadeh 

Plant protection Faculty of Urmia University, golchind@gmail.com 
 

Red flour beetle, Tribolium castaneum, is a major pest of stored products, especially cereal flour depreciation of the 
quality and quantity of food economically in warehouses. In this study inhibitory activity of extracts from Lavandula 
officinalis leaves and Myristica fragrans�prepared from Zardband pharmaceutical company was assayed on T. castaneum. 
Experiments were conducted in dark condition at 27±1ºC and 70-80% RH. To determine percentage inhibitory, filter paper 
disks were impregnated with different concentrations of plant extracts. Each filter paper was divided into two equal parts. 
Then, each half part was separately impregnated with 1.5, 3, 6 and 12 µl/cm2 concentration. The other part impregnated with 
acetone as a control. Then each two half parts of filter paper attached together by tape and placed in petri dish with 8 cm 
diameter. In this respect ten adult insects were released in the middle of each filter paper, and the insects that placed on each 
half, were counted after 24h. The results show that inhibit percentage of Lavandula officinalis L. extract was more than 
Myristica fragrans extract. In the consecration of more than 6 µl/cm2 none of the insects in botanical extracts were observed. 
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�ƾºſŹźŝ �ƶºƀƿŚƤƯ�ƽř �ƾƿřŹŚºƧ �ƶºưƘƏ��ƽŚºƷ �ƾưºſ �ƽƹŚºů �šŚºŞǀƧźţ �ƱŶºŞǀƫƺƯ ƹ �ƲŤºƀĮƴţ �źºŝ ƽƹŹ �ƶºƳŚƿŹƺƯ��ƽŚºƷ� �
(Termitidae: Microcerotermes diversus)�ƹ�M. gabrialis�Źŵ�ƱŚŤſŻƺų�żŞſ�ƽŚƌƟ 

��
ŚƋŹŶưŰƯ ƱŚǀŤưƘƳÎ� ƮǀƷřźŝř ƾƿǈƗÏř�śřźƸſ��ƿƳŚưƾÎ�ƹ�ŻźŞƿźƟ ƾƳřŹŻÏ 

Î��ſŚƴƃ�ƵźƄů�ƵƹźĭƾƤŰţ�ƭƺƬƗ�Ŷůřƹ��ǀƯǈſř�ŵřŻō�ƵŚĮƄƳřŵ��šŚƤ�Ŷůřƹ�ƾƱřźƸţ��mnematian2002@yahoo.com�Ï -ƵŚĮƄƷƹĦě ŢƘƴƇ ŢƠƳ��
 

ƶŝ�Śƴŝ Ǝƿřźƃ ƾưǀƬƣř� ŚƌƟ�ƒƠůƽ�ƱŚŤſř�żŞſ�ŚƷƽ ƾŝƺƴū ŹƺƄƧ Źŵ źŝřźŝ ƪƯřƺƗ śźŴƯ ƅƺƈŴŝ ƶƳŚƿŹƺƯ�ŚƷ ưƷř�ŻřǀŻ�ŢƿŵŚƽ�Ţſř�ŹřŵŹƺųźŝ� ŶŝƿƲ�ŢƸū ƾůźƏ ƶŝ 

ƶƀƿŚƤƯ�ƾſŹźŝ�ƽř ƶưƘƏ�ƽŚƷ Źŵ�ƾưſ ŚƌƟƽ�ř�żŞſƿ�ƵŚĮŤºƀ��ŚºƷƽ�����ƱŚŤºſŻƺų�ƱŚŤºſř�ŢºƠƳ�ƩŚºƤŤƳř �źºŝ ƽƹŹ �ƶºƳƺĭ��ŚºƷƽ �ƶºƳŚƿŹƺƯ�Microcerotermes diversus�ƹ� �
gabrialis�M.�řźūř Ŷƃ��źŤĩŚŝƽ�ŚƷƽ ŵƺūƺƯ Źŵ ƮŤƀǀſ ƾƃŹřƺĭ ƶƳŚƿŹƺƯ�ƽŚƷ ƾƫŚƗ �ƵŵřƺƳŚų�Termitidae���ƽřŹřŵƮƿżƳō ŻŚƳĥƹźŤǀƳ �ŚŝšŚŞǀƧźţ ƱŶŞǀƫƺƯ ƹ �ŶƴŤƀƷ�ƲŤƀĮƴţ
ŜūƺƯ�ƶƧ ŢǀŞŨţ ƱĥƹźŤǀƳ Ưƾ�ŶƳƺƃ��Ʋƿř ƮƿżƳō Śŝ źƿŵŚƤƯ ŝǀƂ�ŶůŻř ƱŶŞǀƫƺƯ ƹ ƲŤƀĮƴţ ŽƺƨƘƯ ƪưƗ ƵŵƺưƳ ƹ ŜūƺƯ ƩǈŤųř Źŵ ŢǀƫŚƘƟ ƹ ŤƳŹŵǀƶŬ ŜūƺƯ �ŸƜţŌƺºſƿƶ ƹ 

īźƯ ƶƳŚƿŹƺƯ�ŚƷ�Ưƾ�ŵƺƃ��Źŵ ƲǀưƷ ƍŚŞţŹř ƱƺƯŻō�ŚƷƽ ƾƳřŶǀƯ ƶƀƿŚƤƯ�Śŝ�ƽř ŹŚƸģ ƕƺƳ ƶưƘƏ ƾưſ Śŝ šŚƈŴƄƯ�F1 ��ƱŶŞǀƫƺƯ ƹ źƷ�ƲŤƀĮƴţƿ�ĨppmÒÍÍ�� F2 ��ƱŶŞǀƫƺƯ
ppmæååå�� F3 ��ƱŶŞǀƫƺƯppmêååå���ƹ�F4 ��šřŹƺŝřźŤţ ƮƿŶſ ppm êåå��Źŵ ŜƫŚƣ ŭźƏ ħƺƬŝ�ŚƷƽ ƾƟŵŚƈţ řźūř Ŷƃ� řŹŚĩ�ŶƇŹŵƾƿ ƹ ƶƿŸƜţ�ŹƺƯƿƶƳŚ�ŚƷ źƷ�Żř Ʀƿ Żř 

ƶưƘƏ�ƽŚƷ ƾưſ Źŵ ƶƀƿŚƤƯ ƮƷŚŝ ƹ ƲǀƴĤưƷ ƶƀƿŚƤƯ Śŝ ƶƳƺưƳ ŶƷŚƃ Źŵ ƾƏ 8 ƵŚƯ ƹ Źŵ ƪƇřƺƟ ƾƳŚƯŻ ƆŴƄƯ ſŹźŝŵŹƺƯƾ ƹ żŬţƿƶ�ƬŰţƹǀƪ ƽŹŚƯō Źřźƣ ŢƟźĭ� ŪƿŚŤƳ ƱŚƄƳ 

ŵřŵ ƶƧ�ŹŚưǀţ F1 ŢŞƀƳ ƶŝ źƿŚſ ŚƷŹŚưǀţ ƶŝ ƑŚŰƫ �ƾƿřŹŚƧ Źŵ ŮƐſ ƩŚưŤůř �Î šƹŚƠţ ƴƘƯƾ�ŵŹřŵ�Źřŵ��ƑŚŰƫŻř Ɓƺų�ĩřŹƺųƾ żǀƳ ŹŚưǀţ F1 ƹ ŹŚưǀţ F2 ƮƷŚŝ Źŵ Ʀƿ Ƶƹźĭ Źřźƣ 

ƶŤƃřŵ ƹ Śŝ źƿŚſ ŚƷŹŚưǀţ Źŵ ŮƐſ ƩŚưŤůř �Ò ƝǈŤųř ƴƘƯƾ�Źřŵ ŶƳŹřŵ��ƲƿŶŝ Ŝǀţźţ ŹŚưǀţ�F1�ƶŝ ƑŚŰƫ ƾƿřŹŚƧ ƹ Ɓƺų�ĩřŹƺųƾ ƽřźŝ ƶƳŚƿŹƺƯ�ŚƷ ŢŞƀƳ �ƶºŝ �źƿŚºſ �ŚºƷŹŚưǀţ 

ŢǀŰūŹř ƶŤƃřŵ ƹ�Źŵ ƶƯŚƳźŝ ƾƤǀƠƬţ ƩźŤƴƧ�Ʋƿř ƶƳŚƿŹƺƯ�ŚƷ�ƪŝŚƣ ƶǀƇƺţ Ţſř���
 
Comparative efficacy assessment of baits containing molybdenum and tungsten compounds on 
Microcerotermes diversus and M. gabrialis (Termitidae) in landscapes of Khuzestan province 
 
Nematian. M.1, E. Alaie2 S. Eimani1 and F. Zarani2 

1.Department Of Entomology, Science and Research Branch, Islamic Azad University, Tehran, Iran, 
mnematian2002@yahoo.com 2.Research Institute of Petroleum Industry 
 

Implementing of landscape conservation in Southern provinces of Iran is very imperative, particularly against termites. 
Herewith, a comparative baiting system investigation was conducted on Microcerotermes diversus and M. gabrialis within 
the landscapes of petroleum transportation posts in Khuzestan province. The bacteria in the guts of higher termites 
(Termitidae) own nitrogenase enzymes with molybdenum and tungsten compounds that accomplish to consolidate the 
nitrogen in the digesting system of the termites. Nevertheless; this enzyme can shift into reverse effect, where exceeding 
amount of molybdenum and tungsten are present; causing death or malnourishment of the termites. In this study, a 
comparative field assessment was carried out with four noxious baits of F1 (each of molybdenum and tungsten�500ppm), F2 

(molybdenum 1000ppm), F3 (molybdenum 5000ppm), F4 (sodium tetra-borate 500ppm) under randomize complete block 
design. The feeding percentage of the termites and the efficiency of the noxious baits were studied and analyzed comparing 
to the control for 8 months in defined time spans. Results showed that the F1 treatment with 1% probability level has 
significant efficiency. Also, regarding to the bait palatability, both F1 and F2 treatments grouped together with significant 
difference at 5% probability level. Consequently, the treatment F1, based on efficiency and palatability has significant 
preference for the studied termites and can be recommended in IPM program of these termites. 
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ƵźƄů�Ŷƴģ�źǀŧŚţ�ƾŝŚƿŻŹř�Ŝƃ�Ʃƹř�ƪƀƳ�ƾƘǀŞƏ�ƱŚƴưƃŵ�Żř�ŢƿŚưů�ƹ�šŹŚƀų�ƩźŤƴƧ�Źŵ�ƂƧ���ƶºƃƺų�Ƶźºě����ŹƺºĮƳř�Źřƺºų� �
Lobesia botrana (Den. & Schiff.)�ƱŚŤƀƧŚţ�Źŵ�ƶǀƯƹŹř�ƽŚƷ��

��
ŢƧƺƃ�ƵŵřŻźŞƧř�ƾƬƘƯǈƛÎƵŵřżǀƬƗźƠƇ�ƲƀůŶưŰƯ��ÎźºŞŬƳŹ�Ʋǀƀů���ƭŶƣřÏ�ƵŶǀƯŹō�ƭřźƸƃ�ƹÎ��

Î��ƵŚǀĭ�Ƶƹźĭ�ƶǀƯƹŹř�ƵŚĮƄƳřŵ�ƽŻŹƹŚƄƧ�ƵŶƨƄƳřŵ�ƾƨƃżě��Ï��ƵŚǀĭ�šŚƤǀƤŰţ�ƶƀſƺƯ�Ʊřźƿř��ƱřźƸţ��ƽŻŹƹŚƄƧ�Ūƿƹźţ�ƹ�ƁŻƺƯō�šŚƤǀƤŰţ�ƱŚƯŻŚſ��ŹƺƄƧ�ƾƨƃżě��
��

Ŝƃ�ƶƃƺų�Ƶźě�ŹƺĮƳř�Źřƺų��Lobesia botrana (Den. & Schiff.)��ŢƟō�ƮƸƯ�ƱŚŤƀƧŚţ�Ţſř�ŚǀƳŵ�ŹƺĮƳř�ŢƄƧ�ƢƏŚƴƯ�Żř�ƽŹŚǀƀŝ�ƹ�Ʊřźƿř�ƽŚƷ��Śſ�Śţ�Ʃ��źǀųř�ƽŚƷ
ƵźƄů�Żř�ƵŵŚƠŤſř�Śŝ�ƾƿŚǀưǀƃ�ƩźŤƴƧ�ƂƧ�ƩƹřŶŤƯ��Ɩǀſƹ�ƞǀƏ�ƽŚƷ�Ţſř�Ƶŵƺŝ�ŢƟō�Ʋƿř�ƩźŤƴƧ�ƽřźŝ�ƁƹŹ�Ʋƿźţ��ƵźƄů�Ŷƴģ�źǀŧŚţ�ƢǀƤŰţ�Ʋƿř�Źŵ��ƪƀƳ�šŹŚƀų�ƩźŤƴƧ�Źŵ�ƂƧ

ƶƃƺů�ƭźƧ�Ʃƹř�ŶǀƿƺŤƿŻřŹŚě�Żř�ŢƓŚƠů�ƹ�ŹƺĮƳř�ŹřƺųŢƟźĭ�Źřźƣ�ƾŝŚƿŻŹř�ŵŹƺƯ�ŢƟō�ƹŹǇ�ƽŚƷ��ŢƔƬƛ�ƹ�ŚƷŹŚưǀţ��žǀƀƴƿĦƳŹƺţ�ŽƺƬǀſŚŝ��ƪƯŚƃ�ƾƄƿŚƯŻō�ƽŚƷ��ŢƧźƃ�ŢųŚſ
ŚǀƳŚĜſř�řŹŹƺƯ��Î��ŹřżƷ�Źŵ��ƵŹŚƈƗ�ƮǀƳ�ƾƷŚǀĭ�ƽŚƷ��ƩřŻōÎ���ŹřżƷ�Źŵ���ƱřƹƺǀŝÒ�Î��žǀƀƴƿĦƳŹƺţ�ŽƺƬǀſŚŝ�ƍǈŤųř��ŹřżƷ�ŹŵÒ�Í��ƮǀƳ�ƹ�ŹřżƷ�Źŵ��ƩřŻōÒ�Í���ƂºƧ�ƵźƄů��ŹřżƷ�Źŵ

�ƱƺƴƿŻŚƿŵ�ƵźƠƀƟÎ��Ʈſ�ƱƹŶŝ�ŶƷŚƃ�ƹ�ŹřżƷ�Źŵ�ŵƺŝ�ƾƃŚě��ƥƺƬŝ�ŭźƏ�ŜƫŚƣ�Źŵ�ƂƿŚƯŻō��Śŝ�ƾƟŵŚƈţ�ƪƯŚƧ�ƽŚƷÑ��Żř�ƾƨƿ�Źŵ�ŹřźƨţƙŚŝ�Ź�Źŵ�Ɩƣřƹ�ŹƺĮƳř�ƽŚƷ�ƽŚŤſƹ�Żř�ƶƧ�ŢƯŚƣ
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Evaluation of the effects of some insecticides for controlling damage and conservation of natural 
enemies of the first generation of grape berry moth, Lobesia botrana (Den. & Schiff.) in the 
vineyards of Urmia 
 
Akbarzadeh Shoukat, Gh.1, M. Safaralizadeh1, H. Ranjbar Aghdam2 and Sh. Aramideh1   
1.Departmenyt of Entomology, Agricultural Faculty, Urmia University, 2.Iranian Research Institute of Plant Protection, 
Agricultural Research Education and Extension Organization (AREEO), Tehran, Iran 
 

The grape berry moth, Lobesia botrana (Den. & Schiff.) (Lepidoptera: Tortricidae), is the key pest of the vineyards in 
Iran and most of the grape growing regions throughout the world. Until recent years, the chemical control by using broad 
spectrum insecticides was the common method for controlling of the pest. In this project, efficacy of some insecticides were 
evaluated for controlling damage of 1st regeneration of the pest and conservation of larval parasitoids. Pesticide treatments 
and related concentrations were Bt (Bacillus thuringiensis var. kurstaki)( Morrera Spain) 1mg/lit, Neem Azal (Azadirachtin 
A EC1%) 1ml, mixture of Bt and NeemAzal with half concentrates 0.5+0.5 mg,ml, Bio1(Matrine) 1.5 ml, diazinon EC 60% 
1ml, and untreated check. The experiment was carried out in a complete randomized block design with 4 replications in 
Gamat region located in one of the main grape cultivation districts of Urmia. Evaluation of treatments was done 7 and 14 
days after spraying, using two indices, first the percentage of the bunch infection and abundance of larval nest/100 bunches. 
Analysis of the variance was done by SPSS software, and the means were compared with Tukey�s multiple range test. 
According to the results there was a significant difference among treatments at 1% probability level. Among the evaluated 
treatments, Bt with 34.5% bunch infection and 64.75 larval nest/100 bunches showed the least efficacy. While, there was no 
significantly difference between diazinon and Bio1 at 5% probability level. The means percentage of the bunch infection 
were 7.5% and 6.75% and larval nest per 100 bunches were 11.75 and 12 in diazinon and Bio1 treated plots, respectively. 
Among all treatments, diazinon and Bio1 showed the highest efficacy in pest control. The least values of percentage of the 
bunch infection and abundance of larval nest/100 bunches were 0.75%, 1.75 larval nest/100 bunches in Bio1. On the other 
hand, the maximum values for the above mentioned indices were 4.5%, 17.25 larval nest/100 bunches, respecively in mixture 
of Bt and Neem Azal. The values of natural larval parasitism were 9.6, 12.8, 13.9, 14.3 and 14.6 percent in Bt, Neem Azal, 
B.t+neem Azal, Bio1 and untreated check treatments, respectively. According to the obtained results low-risk insecticides 
could be used as suitable alternatives for broad spectrum insecticides in an integrated program for the management of the 1st 
generation of grape berry moth.  
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Fumigant toxicity of Datura stramonium L., Matricaria chamomilla L., Mentha piperita L. and 
Trachyspermum ammi�L. extracts on Callosobruchus maculatus (Coleoptera: Bruchidae) 
 
Mohkami, Z.1, A. Mirshekar2, M. Sanchooli2 and F. Mohammadi3 

1.Institute of Agricultural Research, University of Zabol, Zabol, Iran, 2.Department of Plant Protection, Faculty of 
Agriculture, University of Zabol, Zabol, 98613-35856, Iran, mirshekar@hotmail.com 3.Zabol Payame-Noor University, 
Zabol, Iran 
 

This experiment was carried out to study the fumigant toxicity of ethanolic extracts from four medicinal plant species 
towards cowpea weevil adults, Callosobruchus maculatus, under laboratory conditions (29±1°C, 60±5% RH and darkness) 
with six replication and ten sample for each replication using vapour phase toxicity bioassays. The mortality counts were 
made after 24h and LC50 and LC90 values were calculated. Responses varied according to plant species, concentrations and 
exposure time. All the plant extracts mentioned above, especially Trachyspermum ammi had fumigant activities against C. 
maculatus adults (P<0.05). The fumigant toxicity significantly increased with the increasing concentration. At the dosage of 
133 µL/L air, T. ammi, M. chamomilla, M. piperita and D. stramonium caused 100, 78.9 , 70.0 and 56.9% mortality after 24h 
exposure, respectively. LD50 values of four ethanolic plant extracts (T. ammi, M. chamomilla, M. piperita and D. stramonium) 
were estimated 11.8, 30.7, 40.5 and 49.8, and 23.9, 43.5, 55.5 and 67.6 µL/L air respectively. 
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� � 

mailto:mirshekar@hotmail.com���
mailto:mirshekar@hotmail.com


Ʋǀŝ�ƵźĮƴƧ�Ʋǀƫƹř��ƾƬƬưƫřƵźƄů��Ʊřźƿř�ƾſŚƴƃ�î�ì�ŹƺƿźƸƃ�ÎÐîé� �ÏÑÍ��

��

240 1st Iranian International Congress of Entomology, 29�31 August 2015 

 

�ƾſŹźŝ��Ʋºſ�ƹŹǇ�ŢǀſŚƀů�ƭƺºſ����Ĩºſƺſ�ƪºƯŚĩ�ƵźºƄů�ƹ���ƹŹŚºƳ�ŹřƺºŴĭźŝ�ƱXanthegaleroca luteola (Col: 

Chrysomelidae)���ƭŚƀĩƺŤƯŚǀţ�Ŝǀĩźţ�ƶŝ�řŹŚŤĩō��ƾƷŚĮƄƿŚƯŻō�Ǝƿřźƃ�Źŵ��
��

ưſǀřź�ūŚůƾ�ƬƗǀƺƬ�śŚƴŝ��ƀŰƯǈƛǀƲ�ũƹźƯ��ƹƀůǀƲ�ƣŵŚƇƾ�ƤƯŚƳƾ��
Ƶƹźĭ�ĭƵŚǀ�ƵŶĪƄƳřŵ�ƾĪƃżě�ŻŹƹŚƄĩ�ƽ�ſƹŵźƟ�ƵŚĮƄƳřŵƾ��ŶƸƄƯ�s.hajialiloo.b@Gmail.com��
��

ƿĪƾ�Żř�ƮƸƯ�źţƿƲ�šŚƟō�ŢųŹŵ��ƱƹŹŚƳ�Ĩſƺſ�ŹřƺŴĭźŝ�ƱƹŹŚƳ��Xanthegaleroca luteola (Col:chrysomelidae)��Ưƾ�ŶƃŚŝ��źĭř�ƶģ�řƿ�Ŷºƴģ�ƶŝ�ŢƟō�ƲƿƲ�
ƶƳƺĭ�Żř��ƱƹŹŚƳ�ƱŚŤųŹŵ�ƶŝ�ƅƺƈų�ƱƹŹŚƳ�ſǀźŞ�ƽ�Ulmus pumila���ŵŹřŵ�ƶƣǈƗ�ŚƯř�ƲĪưƯ�Ţſř�ƶŝ�ŵƿźĮ�ƶƳƺĭ�ŚƷƽ�ƱƹŹŚƳ�ƳǀŶƳżŝ�šŹŚƀų�ż��Ŷƃƿźţ�ŶƿƲ�šŹŚƀų�Ǝſƺţ�

Ĩſƺſ�ŹřƺŴĭźŝ�ƱƹŹŚƳ�ŚţŶưƗ�Źŵ�ƪůřźƯ�ƹŹǇƽ�řƿűŹ�ŢƟō�Ʋ�Ưƾ�ŶƷŵ�ŤƬĪſř�ŦƗŚŝ�ŚƷƹŹǇƾ�ŚƳřƺţ�ƹ�ƵŶƃ�ŚƷ�īźŝ�ƱŶƃƾƿ�řźŝ�ŢųŹŵƽ�Ư�ƂƷŚĩ�řŹ�żŤƴſƺŤƟ�Ŝƀĩƾ��ŶƴƷŵ
ůźƄ�šřƪƯŚƧ�Ƴǀż�ř�ŚŝƿŵŚŬ�ƶŝ�űřŹƺſ�ŚƷ�īźŝ�ƶƯŶƇ�Ưƾ�ŶƴƳŻ�ƹ�řƿƲ�ƱŚƯŻ�Śţ�šŹŚƀų�ƪƈƟ�ŶƃŹ�ƶƯřŵř�Ưƾ�ƿŶŝŚ��ř�ŹŵƿƤŰţ�ƲǀſŚƀů�ƢǀŚƷƹŹǇ�Ţƽ��ƲſÐ��ƪƯŚĩ�ƵźƄů�ƹ
řƿƳ�ƶŞƃ�Ƃĩ�ƵźƄů�ƶŝ�ŢƟō�ƲǀţƺĪǀŗƺƴǀŶƽ�ţǀ�ƭŚƀĩƺŤƯŚ�řŹŚŤĩō��ŢƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ��šřźƄů�řźƃ�ŹŵƿŚƯŻō�ƎƿƵŚĮƄ�Źŵ��ŚºƯŵƽ�ÏtÏÒ�Źŵƶū�ƀƬſÌƺ�Ž�ŹŢŝƺƏ�İŞƀƳ�
ÒtÔÒ�ŹŵŶƇ�ƹ�źƃřËƎ�ƺƳƽŹ�ÎÓ�ŢƗŚſ�ƹŹŚƴƃËİ�ƹ�Õ�ŢƗŚſ�ŚţŹË�İĪŶƳŶƃ�Ƶŵřŵ�ƁŹƹźě��ŻƿŬƴſ�Ţƀƾ�ŵ�Ʊŵźŝ�ƹźƟ�ƁƹŹ�Żř�ƵŵŚƠŤſř�Śŝƿĭźŝ�Ĩƀƾ�ŚƷ�ŢƔƬƛ�Źŵƽ��ƞƬŤŴƯ

ŢƟźĭ�šŹƺƇ�Ƃĩ�ƵźƄů��Żř�śō�źƐƤƯ�ƶŝ�ƱřƺƴƗ�ŶƷŚƃ�Ŷƃ�ƵŵŚƠŤſř��Ư�ƹ�īźƯǀ�šřźƄů�źÏÑ�ţ�Żř�žě�ŢƗŚſǀŵźĭ�ŢŞŧ�ŹŚưƿŶ���ŵŚºƤƯƿ�źLC50�ƹŹƽ��ŚºƷ�ƹŹǇƽ���ƲºſÐ��ƹ
ţźţ�ƶŝ�ƪƯŚĩ�šřźƄůǀ�ŜÕ�ÎÓ��ƹÎÖ�Õ�ěƾ�ěƾ�ŵźĭ�ŵŹƹō�źŝ�ƭřƿŶ��ŚŤƳ�ŽŚſřźŝƿſŚƀů��ƵŶƯō�ŢſŶŝ�Ūǀţ�ƶŝ�ŚƷ�ƹŹǇ�Ţǀŵƺŝ�ƪƯŚĩ�šřźƄů�Żř�źŤưĩ�ƭŚƀĩƺŤƯŚ���

 
Evaluation of thiamethoxam on the susceptibility of adults and 3rd instar larvae Xanthegaleroca 
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The elm leaf beetle, Xanthegaleroca luteola (Col.: Chrysomelidae), is an important pest of elm trees. Although this pest 

attacks several species of elm, it is particularly fond of Siberian elm (Ulmus pumila), but may feed on other elm species as 
well. The most sever damage inflicted by the elm leaf beetle occurs mainly during the larval stages of the insect's life cycle. 
The larvae skeletonise the leaves destroying the tree's ability to achieve photosynthesis. Adult beetle also damage the foliage 
evidenced by a shot hole appearance in the leaves and this damage continues right through the growing. The present study 
examined the toxicity of the neonicotinoid, thiamethoxam (Actara) against the 3rd instar larval and adult stages. The insects 
were reared in the growth chamber at 25 ± 2 °C; 75± 5% RH and 16:8 LD photoperiods. The bioassays were conducted using 
elm leaves dipped in aqueous solutions containing different thiamethoxam concentrations. Leaves treated by distilled water 
was considered as control. The mortality was recorded 24 h after treatment. The LC50 values for the third instar larvae and 
adults were estimated to be 16.8 and 8.19 ppm, respectively. Based on the results, the larvae were less susceptible to 
thiamethoxam than the adults. 
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ƾƿŚǀưǀƃ�źǀƛ�ƽŚƷ�ƁƹŹ�ƾƿōŹŚĩ�ƾſŹźŝ ��ŚƯźų�ħźŬƳŻ�ƩźŤƴĩOmmatissus lybicus De Bergevin��Źŵ ��Śºŝ�ƶƀƿŚƤƯ
�ƩƹřŶŤƯ�ƾƿŚǀưǀƃ�ƩźŤƴĩ��
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ŹřŶĮƴƠţ�ƶǀưſæ�ƾƿƺƷŚǀſ�ƽźƨƀƗ�ŶǀŬƯ�ƹç��

æ�ƵźƄů�Ƶƹźĭ���Ʊřźƿř��ƭźƸū�Ŷůřƹ�ƾƯǈſř�ŵřŻō�ƵŚĮƄƳřŵ��ƽŻŹƹŚƄĩ�ƾſŚƴƃTofangdar2011@yahoo.com�ç������šŚºƤǀƤŰţ�żºĩźƯ��ƾĪºƃżě�ƵŚǀĭ�šŚƤǀƤŰţ�ƂŴŝ
��Ʊřźƿř��ƱŚĭżƯźƷ�ƾƘǀŞƏ�ƖŝŚƴƯ�ƹ�ƽŻŹƹŚƄĩ askarisey@gmail.com��
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ŚƯźų�ħźŬƳŻ��Ommatissus lybicus��ƿĪƾ�Ƭĩ�šŚƟō�ŻřǀŶƽ�řƿř�Źŵ�ƩƺƈŰƯ�Ʋƿƀŝ�ƹ�ƱřźǀŹŚƽ�ŚƷŹƺƄĩ�Żřƽ�ų�ŚƯźųǀƯ�ƱŚƸū�żƾ�ŶƃŚŝ��ƩƹřŶŤƯ�źţƿ�ƵŻŹŚŞƯ�ƁƹŹ�Ʋ

ř�Śŝƿƃ�ƩźŤƴĩ�ŢƟō�ƲǀưǀŚƾƿ�Ţſř��ſƹ�ŮƐſ�Źŵ�ŚƷ�ƂĪŤƟō�ƝźƈƯǀř�źŝ�ƵƹǈƗ�ŚƸƳŚŤƀƬŴƳ�Ɩƿĭŵƺƫō�Żƹźŝ�ŜŞſ�ƶĩ�Ʋƾ�ŚƷƽ�ŻƿŰƯ�ŢƀǀƐƾ��ŵźĭƿ�Żƹźŝ�ŦƗŚŝ�Ţſř�ƲĪưƯ�ƵŶ
Ƃĩ�ƵźƄů�ƶŝ�ŢƯƹŚƤƯ�ųźŝ�Źŵ�ŚƷƾ�ƘưūǀŚƷ�Ţƽ�řƿŵŵźĭ�ŢƟō�Ʋ��ƟźƏ�Żřƾ�ƳŚƯżưƷƾ�ſŹ�Śŝ�ŢƟō�ƭƹŵ�ƪƀƳ�šŹŚƀųǀſŹźŝ�šŹƹźƋ�ƩƺƈŰƯ�ƱŶƾ�ƟźƘƯ�ƹƾ�ƁƹŹ�ŚƷƽ��ƩźŤƴĩ

ƛǀƃ�źǀưǀŚƾƿ�ŸěŚƳ�śŚƴŤūř�řŹ�ŢƟō�ƭƹŵ�ƪƀƳƿƵŵƺưƳ�ź��Ŷŝƿř�ŹƺƔƴƯ�ƲƿŚƯŻō�ƲƿƬŝ�ŜƫŚƣ�Źŵ�Ƃħƺ�ŚƷƽ�ƟŵŚƈţ�ƪƯŚĩƾ�ţ�ŢƄƷ�ŚŝǀŶƃ�ƭŚŬƳř�ŹřźĪţ�Ƃƃ�ƹ�ŹŚư��ţǀ�šŹŚŞƗ�ŚƷŹŚư
Ư�Źŵƺě�Żř�ŶƳŵƺŝǀƳƹźĪǀ�ŢƔƬƛ�ƶŝ�ƲƫƺŗŚĩ�Ƶżê�ſ�ƲƛƹŹ��ŶƇŹŵǀĭƺŤǀ�ŢƔƬƛ�ƶŝ�Ţê�æ��ŢƔƬƛ�ƶŝ�Ĩƫƹ�ƲƛƹŹ��ŶƇŹŵê�æ�ĭŹŚƳ�ƲƛƹŹ�Ƃĩ�ƵźƄů�ƱƺŝŚƇ��ŶƇŹŵǀ�ŢƔƬƛ�ƶŝ�ƪ

ê�ç�Ʈĩřźţ�ŵŹŻ�šŹŚĩ��ŶƇŹŵë��Ʈĩřźţ�ŵŹŻ�šŹŚĩ�ƹ�ŵŶƗé�ƗƵźƄů��ŵŶ�Ƃĩ ŵƿŻŚƿ�Ʊƺƴ�ƀƫƺƯřǀƱƺ ëå���ç�ƵźƄů�ƱřƺƴƗ�ƶŝ�ŹřżƷ�Źŵ�����ŶƷŚºƃ�ƹ�ƩƹřŶºŤƯ�Ƃºĩ�śō��ºƃŚěƾ����ƹŵ
ŻŹř�ŵŹƺƯ�ƮƸƯ�ƆųŚƃƿŝŚƾ�ƵŹƺě�šŚƠƬţ�ŶƇŹŵ�ƪƯŚƃ�ţ�ƹ�ƱƺſŹŶƴƷ�ƩƺƯźƟ�Żř�ƵŵŚƠŤſř�Śŝ�ƶĩ�ŚƷǀ�ƵźƄů�Żř�ƵŶƳŚƯ�Śū�ƶŝ�ƮŴţ�ŵřŶƘţ�ƹ�ƵŶƃ�ƶŞſŚŰƯ�ƱƺŤƬ�ŚưƳƿƘưū�ƵŶƴǀ�ŶƫƺƯ�Ţ

ƭƹŵ�ƪƀƳ��ƶĩ�Ƶŵƺŝ�Ư�ƶŞſŚŰƯ�ƹ�ƁŹŚưƃ�ŚŝǀĮƳŚǀƹŹ�ƵŶƃ�ƶŤƃřŸĭ�ƮŴţ�ŵřŶƘţ�Ʋƽ�æå�ƟŵŚƈţ�ƶĤĭźŝƾ�Ŷƃ�ƶŞſŚŰƯ��ƵŶƃ�Ţƃřŵźŝ��ƫŚƳōǀŹřƹ�żƿƵŵřŵ�žƳŚ�ŚƤƯ�ƹ�ŚƷƿƯ�ƶƀǀĮƳŚǀƲ��ŚƷ
�ŹřżƟř�ƭźƳ�ŚŝSAS�ŝ�Ŷƃ�ƆŴƄƯ�ƹ�ƭŚŬƳřǀźŤƄƿƵźƄů�ƶŝ�ƍƺŝźƯ�Ʃƹř�ƶŤƠƷ�Źŵ�šŚƠƬţ�ŶƇŹŵ�Ʋ�ŵ�ƂĩƿŻŚƿƱƺƴ�éì�îî��ƫƺŗŚĩ�Źŵƺě�ƹǀ�Ʋ�éë�îí��ƺŝ�Źŵ�ƹŵ�źƷ�ƶĩ�Ƶŵƿ�Ƶƹźĭ�Ĩ
ŶƴŤƟźĭ�Źřźƣ��ĭŹŚƳ�ƲƛƹŹ�Ƃĩ�ƵźƄů�ƱƺŝŚƇ�Ʊō�Żř�žěǀƪ�íè�îë��ŶƘŝ�ƶŞţŹ�Źŵƽ�ŢƟźĭ�Źřźƣ��ŚŤƳƿƯ�ƹ�īźƯ�ŪǀƵŹƺě�ź�ţ�Źŵ�šŚƠƬţ�ŶƇŹŵ�ƶĩ�ŵřŵ�ƱŚƄƳ�ƭƹŵ�ƶŤƠƷ�Źŵ�ŚƷǀ��ŹŚºư
ĭŹŚƳ�ƲƛƹŹǀřżƟř�ƪƿě�Ƃǀ�Ƶŵźĩ�řŶ�íè�îë��ţ�ƹŵ�Śŝ�ƹǀŵ�ŹŚưƿŻŚƿƫƺŗŚĩ�Źŵƺě�ƹ�Ʊƺƴǀ�Źŵ�Ʋƿ�Ƶƹźĭ�Ĩř�ƹ�ŢƟźĭ�ŹřźƣƿŚŤƳ�ƲƿŚě�Śţ�ŪƿưƷ�ƶŝ�ƭƺſ�ƶŤƠƷ�ƱŚǀƣŚŝ�ƪĪƃ�Ʋƾ�ŶƳŚƯ��ŚŤƳƿ��Ū

ſŹźŝƾ�ƶŝ�ƮŴţ�Ʈĩřźţ�Ƴ�ƵźƄů�Żř�ƵŶƳŚƯ�Śūǀŵ�Żř�ŶƘŝ�ƶĩ�ŵřŵ�ƱŚƄƳ�żƿŻŚƿ�Ʊƺƴ�çì�ç��źŤưĩƿƯ�ƲǀĮƳŚǀƹŹ�ƮŴţ�Ʈĩřźţ�Ʋƽ�ƶĤĭźŝ�ƫƺŗŚĩ�ƶŝ�ƍƺŝźƯ�ŚƷǀ�Ʋ�ìì�ê���žě�ƹ�Ţſř�Ƶŵƺŝ
Ƥŝ�Ʊō�Żřǀţ�ƶǀƴƘƯ�ƝǈŤųřŚŝ�ŚƷŹŚưƾ�ř�Żř�Źřŵƿţ�ƹŵ�ƲǀŶƴŤƟźĭ�Źřźƣ�ƶƳŚĭřŶū�Ƶƹźĭ�Źŵ�ŹŚư��Ɩưū�ƱřƺƴƗ�ƶŝ�Ŷƴŝƽ�Ưƾ�ŤƳ�Ʊřƺţǀƛ�ƩźŤƴĩ�ƱŚĪƯř�ƶĩ�ŢƟźĭ�ƶŬǀ�ºƃ�źǀưǀŗŚƾ����Śºŝ�ŢºƟō

ƫƺŗŚĩ�Źŵƺě�ŵźŝŹŚĩǀŚŬŝ�Ʋƽ�ŵƿŻŚƿĭŹŚƳ�ƲƛƹŹ�ƱƺŝŚƇ�ƹ�Ʃƹř�ƪƀƳ�Źŵ�ŢƟō�ƩźŤƴĩ�ŢƸū�ƱƺƴǀšŹŚĩ�ƹ�ƪ�ŚƷƽ�żĭ�ŵŹŻƿŞſŚƴƯ�ƶƴƾ�řźŝƽ�ŗŚě�ƪƀƳ�ƩźŤƴĩǀŚŝ�ŢƟō�ƵżŶƴƃ���
 
Study on the efficacy of non-chemical treatments comparing with conventional chemical control 
of Dubass bug, Ommatissus lybicus  
 
Tofangdar, S.1 and M. Askari Seyahooei2  
1.Department of Entomology, Agricultural college, Azad University of Jahrom , Jahrom, Iran, Tofangdar2011@yahoo.com 
2.Department of Plant Protection, Agricultural and Natural Resources Research Center of Hormozgan.,Bandar Abbas, Iran, 
P.O.Box, 79145-1577, askarisey@gmail.com   
 

Date palm hopper,�Ommatissus lybicus is a key pest of date palm in Iran and many date growing countries in the world. 
Chemical control is the most conventional method for control of this pest. Application of pesticides in such a widely 
distributed orchards not only resulted in environmental pollution but may result in formation of pesticide resistant 
populations. Coincidence of the second generation of the pest with harvesting date implied the necessity of finding alternative 
methods to replace chemical control. In this study we set a random block experiment with eight treatments, six non-chemical 
(micronized Kaolin 5%,Citogate oil 1.5%, Volk oil 1.5%, coconut oil soap 2.5%, yellow sticky card 4 and 6 cards/tree) a 
chemical pesticide (Diazinon 60% Ec 2ml/Li ) and water spraying as control in six replications. To evaluate the effect of 
different treatments two criteria, mortality of the nymphs and the number of egg laid at the end of season were used. 
Mortality has been calculated using Henderson-Tilton formula and the average of egg laid has been derived from the average 
number of egg laid on 10 leaflets. Statistical analysis preformed using SAS. Diazinon (99.47%) and Kaolin (98.46%) showed 
the highest mortality in the first week after treatment application. In the second week coconut oil soap showed a high 
mortality (96.83%) and categorized in same group as Diazinon and Kaolin. Three other treatments with similar mortality 
showed no significant difference and categorized in group three and Citogate with a little lower effect in group four. 
Mortality results remained almost same statisticly up to the end of third week. The effect of treatments on the egg laid at the 
end of season showed a high variation in different treatments. Diazinon and Kaolin with respectively 2.27% and 5.77% 
showed the lowest average number of egg/leaflet and all other treatments with a considerable difference showed higher 
average of egg / leaflet and all categorized in same group. In conclusion as Kaolin showed an acceptable effect on both 
mortality and reduction of the number of egg we can recommend it as a candidate to replace the chemical insecticide for the 
spring generation. For the second generation of the pest which is coincident with fruit harvest to avoid the side effect of 
Kaolin on marketing of the fruit we recommend coconut oil soap which showed an acceptable effect on the mortality of 
nymph as an alternative treatment to replace the chemical insecticides. 
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ƆƫŚų�������Ŝǀºſ�ƹŵřźºƬĩ�Ĩºſƺſ�ƾºƃŹřƺĭ�ŻŚºŘţƹźě�ƵŶºƴƴĩŹŚƸƯ�ƽŻŚſ��ƾºƴǀƯŻ��Leptinotarsa decemlineata Say���Żř
ƱřŵźĮŝŚŤƟō 

��
ŹƺƃŚƗ�ƮƴŞƃƽæ�ŚƋŹ��ŵŚŝōŹƺě�ƝŚŞƃźƟæƟ��ǀŷ�ƲĮƿƴƸƾ�ƺƬƛƹřç�ƹ�ƙřŵŚūƺĩ�ƹźŝřç 
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��
ƵŶƴƴĩŹŚƸƯ�ŚƷƽ�Řţƹźě�ŻŚŘţƹźěǀƲ�ŚƷƽ�Īģƺĩƾ�žĪƬĜưĩ�ƶĩ�ŶƴŤƀƷ�ŚƷƽ�ƀŝǀŚě�ŹŚƿŹřŶƽ�żƳō�ŚŝƿƮ�ŚƷƽ�ĪƄţ�ŻŚŘţƹźěǀƯ�ƪƾ�Ư�ƹ�ŶƴƷŵƾ�ƫŚƘƟ�ŶƴƳřƺţǀżƳō�Ţƿ�ŹŚƸƯ�řŹ�ƝŶƷ�Ʈ

ŚưƳƿŶƴ��ƫƺţǀƵŶƴƴĩŹŚƸƯ�Ŷ�ŚƷƽ��ŻŚŘţƹźěƿĪƾ�ƁƹŹ�Żř�ŚƷƽ�ƗŚƟŵƾ�ĭǀƯ�ŹŚưƃ�ƶŝ�ƱŚƷŚƾ�Ż��ŵƹŹƿŝ�źƔƳ�Żř�řŹ�ŢƟō�šřźƄů�ƁŹřƺĭ�řźǀƃƺǀưǀŚƾƿ�Ư�ƪŤŴƯƾ��Ŷºƴƴĩ���ř�Żř�ƝŶºƷ�ºƿ�Ʋ
ƤŰţǀƆƫŚų��Ƣ�ŻŚſƽ�ƃŹřƺĭ�ŻŚŘţƹźě�ƵŶƴƴĩŹŚƸƯƾ�ſ�ƹŵřźƬĩ�ĨſƺſǀŜ�ƯŻǀƴƾ�Leptinotarsa decemlineata Say (Coleoptera: Chrysomelidae) ���ŹƹŸŝ�Żř

ƱřŵźĮŝŚŤƟō�ŵŹƺĩŹ�ƮƣŹ�Helianthus annuus L.��Ţſř��ŶŝƿŘţƹźě�ƵŹŚƈƗ��ŹƺƔƴƯ�Ʋǀƴƾ�ſźţ�ƁƹŹ�Śŝ�ƵŶƯō�Ţſŵ�ƶŝǀƳƺƯō�šŚƠƫƺſ�Ŝǀ�ƕŚŞƃř�Śŝ�ƭƺêå�èå��Śŝ�ŝǀźŤƄƿ�Ʋ
ƯǀĭŶƴƴĩŹŚƸƯ�Ʊřżƾ�ƹŹƽ�ƫŚƘƟǀŻŚŘţƹźě�Ţ�ƭŚţ�ƃŹřƺĭƾ�ŚƷƹŹǇƽ�ſ�ƹŵřźƬĩ�Ĩſƺſ�ŹŚƸģ�ƲſǀŜ�ƯŻǀƴƾ����ƁƹŹ�ƹŵ�Żř�ƵŵŚƠŤºſř�Śºŝ�ƹ�ƵŶºƃ�śŚºŴŤƳř����ƞºƬŤŴƯ��ƟřźĭƺţŚºƯƹźĩƾ�

ƆƫŚų�ŻŚſƽ�ŵźĭƿŶ��ƟřźĭƺţŚƯƹźĩƾ�ƺƘţƿ�ƊƿƳƺƾ��ƱƺŤſ�Żř�ƵŵŚƠŤſř�ŚŝDEAE��ƹſǀ�ƮŤƀƟřźĭƺţŚƯƹźĩƾ�ŚƯ�ŻŚƟƿ�Ʈĩ�ŹŚƄƟ�Śŝ�ƖŢƟźĭ�šŹƺƇ��ƟřźĭƺţŚƯƹźĩƾ�ŚưţƿƬƾ�Ƴǀż���Śºŝ
ŵ�Żř�ƵŵŚƠŤſřƽ�ƀĩřǀſ�ŶǀƬǀ�ƱƺĪ�Źŵƺě�ƺƳŚƳ��źţŚƯ�ƱřƺƴƗ�ƶŝƿźŤƳŚſ�ƁƹŹ�ƹ�žĪƿƠǀŶƃ�ƭŚŬƳř�ĥƺ��Ƹţ�ŢƸūǀźţŚƯ�ƶƿƟřźĭƺţŚƯƹźĩ�žĪƾ�ŚưţƿƬƾżƳō�ƵŹŚƈƗ��ƿƃŹřƺĭ�Ʈƾ��Ʋſ�ƹŹǇ

ƫ�ƱřƺƴƗ�ƶŝ�ŹŚƸģǀŶƃ�śŚŴŤƳř�ŶƳŚĮ��ŹŚƸģ�ěǀŘţƹźě�Ĩǀƴƾ�ƃ�ƶſ�Żř�ƵŵŚƠŤſř�ŚŝǀƶƬůźƯ�Ŝ�řƽ�ŶſƿřźƬĩ�Ʈƿ�Ŷèåå��ëåå��ƹæååå�ƯǀƬƾ�ƟřźĭƺţŚƯƹźĩ�ƱƺŤſ�Żř��ŹǇƺƯƾ��ƺºƘţƿ�Ɗ
ƿƳƺƾ�ŶƯō�Ţſŵ�ƶŝ��ƲƄĩźƟ�ŚƷƽ�ě�ƶŝ�ƍƺŝźƯ�ƩŚƘƟǀĨ�ŚƷƽ�ĩźţ�ƮƷ�Śŝ�ƵŶƯō�Ţſŵ�ƶŝǀŵ��ŜƿƫŚǀƬƜţ�ƹ�żǀŵźĭ�ƒƿŶƳŶ��Řţƹźě�ƵŹŚƈƗǀƴƾ�ſźţ�ƁƹŹ�Śŝ�ƵŶƯō�Ţſŵ�ƶŝǀ�šŚƠƫƺſ�Ŝ

ƳƺƯōǀźſ��ƭƺƿƃŹřƺĭ�ŻŚŘţƹźě�Ʋƾ�ř�ŹŚƸģ�Ʋſ�ƹŹǇƿŵƺưƴƳ�ŹŚƸƯ�řŹ�ƵźƄů�Ʋ���Żř�ƵŵŚƠŤſř�Śŝ�ŚƯřZ-Ala-Arg-Arg-4mßNA�ŗŻŚĩƹŻō�ƹǀţźţ�ƶŝ�Ʋǀ��řźŤºƀŝƺſ�ƱřƺºƴƗ�ƶŝ�Ŝƽ�
ſǀŘƀǀƯ��ƭŚţ�ŻŚŘţƹźě�ƹ�ŻŚŘţƹźě�ƲǀƆƫŚų�Ʊřż�ŻŚſƽ�ƺƘţ�ƁƹŹ�Śŝ�ƵŶƯō�Ţſŵ�ƶŝ�Ʃƹř�ƲƄĩźƟƿ�ƊƿƳƺƾ��ƶŝèæ�çí��ƹæî�æì���ºſŹ�źºŝřźŝǀŶ��ŻŚŝ�ŶºƇŹŵ�ƹƿ��Ʊō�ŢºƟŚíî�ëë��ƹ
åë�çé���ƶŞſŚŰƯƯ��ŶƃǀƆƫŚų�Ʊřż�ŻŚſƽ�Śưţ�ƁƹŹ�Śŝ�ƵŶƯō�Ţſŵ�ƶŝ�ƲƄĩźƟƿƬƾ�Ƴǀţźţ�ƶŝ�żǀ�Ŝîí�çë��ƹìì�æç�ŻŚŝ�ŶƇŹŵ�ƹ�ƶŞſŚŰƯ�źŝřźŝƿ�Ʊō�ŢƟŚîë�êè��ƹêç�çê��

Ŷƃ�ŵŹƹōźŝ��Řţƹźě�ƲƄĩźƟ�ƹŵ�źƷǀƴƾ�ƆƫŚų�ŻŚſƽ�ƫƺĪƫƺƯ�ƱŻƹ�Śŝ�ƶŝŚƄƯ�ŶƳŚŝ�ƹŵ��ƁƹŹ�ƹŵ�Żř�ƵŶƃƾ��źƷŚºƓƽ�æê��ƹæé�ĩǀ��Źŵ�ƱƺºŤƫřŵƺƬ��Ţºƃźſřƹ�ŻŹƺºƟƹźŤĪƫř���źºĭ(SDS-

PAGE)�ŶƳŵřŵ�ƱŚƄƳ��Ư��ƶƇǈų�ŹƺƏ�ƶŝǀƆƫŚų�Ʊřż�ŻŚſƽ�ŻŚŝ�ƹƿǇŚŝ�ŢƟŚƽ�ƱŚƄƳ��ƵŶƯō�Ţſŵ�ƶŝ�ř�Ʊŵƺŝ�ŜſŚƴƯ�ƵŶƴƷŵƿƆƫŚų�ƁƹŹ�ƹŵ�Ʋ�ŻŚſƽ�Ưƾ�ŶƃŚŝ��ŚŤƳƿ�Ţſŵ�ƶŝ�Ū
ř�Żř�ƵŶƯōƿƤŰţ�ƲǀĩŚů�Ƣƾ�ř�ŻřƿŘţƹźě�ƶĩ�Ţſř�ƲǀƲ�ŚƷƽ�Ư�ƱřŵźĮŝŚŤƟō�ŹƹŸŝ�Źŵ�ŵƺūƺƯƾ��ŶƴƳřƺţŜŞſ�řżƟřƿƳŚĪƯ�ƂǀƗŚƟŵ�ƭżƾ�ĭǀſ�ƵŚǀƯŻ�Ŝǀƴƾ��Ʊĥřźţ�ƵŶƃƬƗ�ºǀ��Ĩºſƺſ�ƶ
ſ�ƹŵřźƬĩǀƯŻ�Ŝǀƴƾ�ŶƳƺƃ����

 
Purification of Leptinotarsa decemlineata (Say) digestive protease inhibitor from sunflower 
 
Ashouri, Sh.1, R. Farshbaf Pourabad1, F. Zihnioglu2 and E. Kocadag2 

1.Department of Plant Protection, Faculty of Agriculture, University of Tabriz, Tabriz, Iran, sh.ashouri@yahoo.com 

2.Department of Biochemistry, Faculty of Science, Ege University, Izmir, Turkey 
 

Protease inhibitors (PIs), are small protein molecules that form very stable complexes with proteolytic enzymes and have 
the ability to inhibit the action of them. Production of PIs that interfere with the digestive biochemistry of insect pests is one 
of the naturally occurring defense mechanisms in plants. The aim of the current work was to purify inhibitors of the Colorado 
potato beetle [CPB; (Leptinotarsa decemlineata Say) (Coleoptera: Chrysomelidae)] gut protease from the sunflower cv. 
Record (Helianthus annuus L.) seeds. The proteinaceous extract of sunflower, 30-50% ammonium sulfate precipitated 
fraction which showed the highest protease inhibition on the fourth instar larvae of CPB gut general protease ,was selected 
and purified by using two different chromatography techniques. Ion-exchange chromatography was done by means DEAE 
column and Low-Pressure Liquid Chromatography, also affinity chromatography was performed using silicon dioxide (nano 
powder) as matrix and centrifuge method. For the preparation of affinity matrix CPB fourth instar larval gut enzyme mix was 
chosen as ligand. Four peaks of protein were eluted from ion exchange chromatography using 300, 600 and 1000 mM step 
gradient NaCl. The fractions related to each peaks with the highest inhibitory activity were pooled, dialyzed and 
concentrated� Ammonium sulfate precipitated fraction did not inhibit the fourth instar larval gut serine protease activity. 
When used Z-Ala-Arg-Arg-4mßNA and azocasein as cysteine and general protease substrates; the purification fold of first 
fraction of ion exchange chromatography was obtained 28.31 and 17.19, also the yield were 66.89 and 24.06% respectively, 
also the fraction of affinity chromatography obtained 26.98 and 12.77 fold purification and yielded 53.96 and 25.52%, 
respectively. Both of the purified protein fractions from two methods showed two similar bands in SDS-PAGE with apparent 
molecular mass of 15 and 14 kDa. To sum up, the high level of purification fold and yield suggest that both methods were 
appropriate for purification. The data shown here suggest that the proteins present in sunflower can have potential to enhance 
the defense mechanism of transgenic potato against the attack of CPB.  
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ƶƘƫŚƐƯ�ƮƿżƳō����żǀƫŚºū�ƶŤƃ�Ǝſřƹ�Ŷů�ƮƀǀƫƺŝŚŤƯ�ƹ�ƾƃŹřƺĭ�ƽŚƷAphis gossypii Glover (Hemi.: Aphididae)�Źŵ��
ƾƯŹƹ�ƞƬŤŴƯ�ŭƺƐſ�ŢſƺĜưĩ��

��
ƳřŵźƯ�ƱŚĭĦƯƾ�ǈƏƾƿÎŻ�ƁŹō��ƿŚŞƾƿÏƫ��ǀƤŤƯ�ǈƾ�ƳǀŚÎůƹ��ǀůŹ�ŶǀưƾÏ�ƀŰƯǈƛ�ƹǀŵřźƯ�ƲƽÐ��

Î��ƵŚǀĭ�Ƶƹźĭ�ƵŶĪƄƳřŵ��ƾĪƃżě�ƭƺƬƗ�ƾƬǀŝŵŹř�ƢƤŰƯ�ƵŚĮƄƳřŵ��ƽŻŹƹŚƄĩ��ƪǀŝŵŹř�� mardani@uma.ac.irÏ���ƵŚĮƄƳřŵ��ƽŻŹƹŚƄĩ�ƭƺƬƗ�ƵŶĪƄƳřŵ��ƾĪƃżě�ƵŚǀĭ�Ƶƹźĭ
Ʊǈǀĭ�ŢƃŹ��Ð��ƪĮƴū�Ƶƹźĭ�ƽŹřŵ��ſŚƴƃźƿƺĩ�ƹ�ƾƘǀŞƏ�ƖŝŚƴƯ�ƵŶĪƄƳřŵƾŵżƿ��ŵżƿ�ƵŚĮƄƳřŵ����

��
ƶŤƃ ƫŚūǀ�żAphis gossypii Glover ��'ƶƳƺĭ�řƽ�Ƭěƾ��ŜŞſ�ƶĩ�Ţſř�ĥŚƟěǀĤǀīźŝ�ƱŶ��ŚƷ�ƂƷŚĩ�ƹĭ�ŶƃŹǀƯ�ƵŚǀ�ƱŚŝżƯƾ�ŵƺƃ��Źŵ Ʋƿř �ƶƘƫŚƐƯ ŧŚţǀź ţǀ�ħŚų�Ʊŵźĩ�ŹŚư

ĭǀų�ƵŚǀƯŹƹ�ƞƬŤŴƯ�ŭƺƐſ�Śŝ�ŹŚƾ�ŢſƺĜưĩ��źƠƇ��ŶƷŚƃ�� ÎÍ��ÏÍ�ƹ ÐÍ ŶƇŹŵ��ƹŹƽ�ƫŚƘƟǀŢ�ŚƷƽ�żƳōƿƮ�ŚƷƽ�ƃŹřƺĭƾ�ƫƺŝŚŤƯ�ƹǀƮƀ�ŚƷƽ��Ǝſřƹ�ŶůA. gossypii�ŚƯŵ�Źŵƽ�
çtçê�ƀƬſ�ƶūŹŵǀŽƺŞƀƳ�ŢŝƺƏŹ��ƾ�Ò�tÓÒ�ŶƇŹŵ�ƵŹƹŵ�ƹ��ŹƺƳƽ��L:D��Õ��ÎÓ�ŵŹƺƯ ſŹźŝƾ Źřźƣ ŢƟźĭ.�ŝǀţ�ƲǀŚƷŹŚưƽ�ƯŹƹ�ƞƬŤŴƯƾ��ƫŚƘƟ�źºƔƳ�Żř�ŢſƺĜưĩ�ºǀŢ��ŚºƷƽ�
żƳōƿƮ�ŚƷƽ�ƃŹřƺĭƾ�ƫŚū�ƶŤƃǀƴƘƯ�šƹŚƠţ�żƾ�Źřŵƽ�Ţƃřŵ�ŵƺūƹ��ŝǀźŤƄƿ�Ʋ� U/mgÒÖÓ�Ï���ƹźŤưĩƿ�Ʋ� U/mgÎÓÏ�Î��ƯǀƫŚƘƟ�ƱřżǀżƳō�ŢƿŚƠƫō�Ʈ��Ưřǀ�ţźţ�ƶºŝ�Żǈ�ºǀƹŹ�Ŝƽ�

ƯŹƹ�ƹ�ŶƷŚƃƾ��ŢſƺĜưĩÐÍ�ŵźĭ�ŢŞŧ�ŶƇŹŵƿŶ��ŝǀźŤƄƿƲ ƯǀƫŚƘƟ�ƱřżǀżƳō�ŢƿƮ�ŚƷƽ�ƯōǀŤĜě�ƺƴǀ�ŻřŶ�U/mg�çëî�æ��ƀĩƺŝźĩ�ƹƾ�ŤĜěǀ�ŻřŶ�U/mg�åçé�æ��źŤưĩ�ƹƿƯ�Ʋ�ºǀ�Ʊřż
ŚƸƳō �U/mg�ëîê�å��ƹéåè�å(�ţźţ�ƶŝǀƹŹ�Ŝƽ�ţǀŚƷŹŚưƽ�ƯŹƹƾ��ŢſƺĜưĩÏÍ��ƹ�ŶƇŹŵÎÍ�ŶƯō�Ţſŵ�ƶŝ�ŶƇŹŵ��ŝǀźŤƄƿ�Ʋ� U/mgÑÐÕ�Ó���ƹ�źºŤưĩƿ�Ʋ� U/mgÒÒÓ�Î��
ƯǀƫŚƘƟ�ƱřżǀżƳō�Ţƿźţ�ƮƿƀĜǀƫŚū�ƶŤƃ�ƲǀƹŹ�żƽ�ţǀŚƷŹŚưƽ�ƯŹƹ�ƹ�ŶƷŚƃƾ��ŢſƺĜưĩÏÍ�Ŷƃ�ƵŶƷŚƄƯ�ŶƇŹŵ��ŝǀźŤƄƿƯ�ƲǀƫŚƘƟ�ƱřżǀżƳō�ŢƿƮ�ŚƷƽ�ƀĜţŚĩǀ�ƲB��U/mg�èëí�å��

ƀĜţŚĩ�ƹǀƲL ��U/mg�èîî�å��ƫŚū�ƶŤƃǀż��ƁŹƹźěƿƹŹ�ƶŤƟŚƽ�ţǀƯŹƹ�ŹŚưƾ��ŢſƺĜưĩçå�źŤưĩ�ƹ�ŶƇŹŵƿ�ƲU/mg)�æíæ�å��ƹæéë�å (ƯǀƹŹ�ŚƸƳō�Ʊřżƽ�ţǀƯŹƹ�ŹŚưƾ��ŢſƺĜưĩ
æå�ŶƯō�ŢſŶŝ�ŶƇŹŵ��ŝǀźŤƄƿƲ �U/mg�èæí�æ��źŤưĩ�ƹƿ�Ʋ�U/mg�ÎÕÏ�Í��ƯǀƫŚƘƟ�ƱřżǀżƳō�Ţƿ�ŻǇƹŶƫō�ƮA. gossypii�ţźţ�ƶŝǀŜ�ƹŹƽ�ţǀŚƷŹŚưƽ�ƯŹƹƾ��ŢſƺĜưĩÐÍ�

�ƹ�ŶƇŹŵÏÍ�ŵźĭ�ŢŞŧ�ŶƇŹŵƿŶ��ƶŤƃŚƷƽ��ƁŹƹźěƿƹŹ�ƶŤƟŚƽ�ĭǀţ�ƵŚǀƯŹƹ�ƹ�ŶƷŚƃ�Śŝ�ƵŶƃ�ŹŚưƾ��ŢſƺĜưĩèå��ŶºƇŹŵ��ţźţ�ƶºŝ�ºǀ�Ŝŝǀ�źŤºƄƿ�Ʋ�mg/mL�ÑÎÐ�Í���źºŤưĩ�ƹƿ�Ʋ
�mg/mL�ÐÒÒ�Í��Ưǀźţ�Ʊřżƽ�ſōǀƬĭ�ƪǀƩƹźƀ�(TAG)�ŶƴŤƃřŵ�řŹ��ŚŤƳƿř�ŪƿſŹźŝ�Ʋƾ�ǇŚŝ�ŭƺƐſ�Żř�ƵŵŚƠŤſř�ƶĩ�ŵřŵ�ƱŚƄƳƽ�ƯŹƹƾ�ŧŚţ�ŢſƺĜưĩǀƠƴƯ�źƾ�ƫŚƘƟ�źŝǀŢ��ŚºƷƽ�

żƳōƿưƾ�ƫŚū�ƶŤƃǀŢƃřŵ�ż��ŚƴŝƿřźƿƯ�ƩŚưŤůř��Ʋƾ�ƫŚƘƟ�ƂƷŚĩ�ƶĩ�ŵƹŹǀŢ�ŚƷƽ�żƳōƿưƾ�ƬƯŚƗ�ƶŤƃƾ�řźŝƽ�Ƙưū�ƂƷŚĩǀř�Ţƿĭ�Źŵ�ŢƟō�Ʋǀţ�ƱŚƷŚǀƯŹƹ�Śŝ�ƵŶƃ�ŹŚưƾ�ŶƃŚŝ�ŢſƺĜưĩ���
 

Study of digestive enzymatic activities and intermediary metabolism of Aphis gossypii Glover 
(Hemi.: Aphididae)�on various levels of vermicompost 
 
Mardani-Talaee, M.1, A. Zibaee2, L. Mottaghinia1, V. Rahimi2 and Gh. Moradi3  
1.Department of Plant Protection, Faculty of Agricultural Science, University of Mohaghegh Ardabili, Ardabil, 
mardani@uma.ac.ir 2.Department of Plant Protection, Faculty of Agriculture Science, University of Guilan, Rasht, 
3.Department of Forestry� Faculty of Natural Resources and Desert studies, Yazd University, Yazd 
 

The melon aphid, Aphis gossypii Glover, is a polyphagous species that causes leaf distortion and reduced growth rate of 
the plant host� In the current study, the effects of amending the soil of cucumber with different levels of vermicompost (0 
(control), 10, 20 and 30%) were determined on digestive enzyme activities and intermediary metabolism of A� gossypii at 
25±2 ºC, 65±5% of relative humidity and 16L: 8D. There were significant differences in activities of the digestive enzymes 
of melon aphid among vermicompost treatments. The highest (2.596 U/mg) and the lowest (1.162 U/mg) activity of á-
amylase was recorded on control and 30% vermicompost treatments, respectively. The highest enzymatic activities of 
aminopeptidase (1.269 U/mg) and carboxypeptidase (1.024 U/mg) and the lowest ones (0.695 and 0.403 U/mg) were 
obtained on 20 and 10% vermicompost, respectively. The highest (6.438 U/mg) and lowest (1.556 U/mg) activity of trypsin 
were observed on control and 20% vermicompost treatments, respectively.�The highest activities of cathepsin B (0.368 
U/mg) and cathepsin L (0.399 U/mg) of the aphid were found on 20% vermicompost but the lowest (0.181 and 0.146 U/mg) 
activities were recorded on 10% vermicompost. The highest (1.318 U/mg) and lowest (0.182 U/mg) activity of aldolase in the 
haemolymph of A. gossypii�were recorded on 30% vermicompost and control treatments, respectively. The aphids reared on 
control and 30% of vermicompost showed the highest (0.413 mg/mL) and lowest (0.355 mg/mL) amounts of triacyl-
glyceride (TAG). The results of this study showed that using high concentrations of vermicompost had negative impact on 
enzymatic activities of the melon aphid. Thus, decreased enzymatic activities of the aphid may be responsible for the low 
population of the pest on vermicompost treated plants. 
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řŹŚĩƾƿ�ƵźƄů�Ŷƴģ�Ƃĩ��ŝ�ƩźŤƴĩ�Źŵ�ƾƿŚǀưǀƃ�ƹ�ĨƿĥƺƫƺǀŝǀƶƗŹżƯ�Źŵ�ƮƬĩ�Ŷ 
��

Ʈƿźĩ�ŵřƺū��ƵŵřŻƾƳŚƸƠƇřæ��šŹŚƄŝ�ƲƀůŶưŰƯ�ŵřĦƳæƾŴǀƃ�żƿżƗ���ƱŚūźĭçƱŚŝŻźƯ�ƩƺſŹ��è��ƹƾƿŚƋŹ�ƱřźƸƯé��

æ��ƵŚǀĭ�šŚƤǀƤŰţ�ƂŴŝ�ƖŝŚƴƯ�ƹ�ƽŻŹƹŚƄĩ�šŚƤǀƤŰţ�żĩźƯ��ƾĪƃżě�ƱŚƸƠƇř�ƱŚŤſř�ƾƘǀŞƏ��ç��ƵźƄů�šŚƤǀƤŰţ�ƂŴŝ�ƵŚǀĭ�šŚƤǀƤŰţ�ƶƀſƺƯ��ƽŻŹƹŚƄĩ�ƾſŚƴƃ��ƾĪƃżě
ƱřźƸţ��ŹƺƄĩ��è��ƵŚǀĭ�šŚƤǀƤŰţ�ƶƀſƺƯ��Ĩƿĥƺƫƺǀŝ�ƵŻŹŚŞƯ�šŚƤǀƤŰţ�ƂŴŝ�ƱřźƸţ��ŹƺƄĩ�ƾĪƃżě��é�ƵźƄů�Ƶƹźĭ�ſŚƴƃƾŻŹƹŚƄƧ�ƵŶƨƄƳřŵ��ƽ�ŝźţ�ƵŚĮºƄƳřŵ���ºǀ��ŽŹŶºƯ�Ţ

ƱřźƸţ 

��
ŝǀƮƸƯ�ƮƬĩ�Ŷ�źţƿ�ŢƟō�ƲŗŚĜǀƬģǀƱŚ�ŀŚƇƺƈų�ƮƬĩ��īźŝ�ƮƬĩ�řżƬĩ�ƹ�ƪĭ�Źŵ�ƶƤƐƴƯ�Ʊřźƿř�ƽżĩźƯ�Ţſř��ŢƟō�ƕřƺƳř�Żř�ƱřŻŹƹŚƄĩ�ƱŚƸƠƇř�ƱŚŤſř�Źŵ�Ƃĩ���Śºŝ�ƾƿŚǀưǀƃ�ƽŚƷ

�Żř�ƂǀŝÎÏ�ƾƯ�ƵŵŚƠŤſř�ŢƟō�Ʋƿř�ƩźŤƴĩ�ƽřźŝ�ƾƃŚĜưſ�ŹŚŝ�ŢƟō�Ʋƿř�ƾƿřŹŚĩ�ƭŶƗ�Śŝ�Ƶŵƺƫō�ƢƏŚƴƯ�źŤƄǀŝ�Źŵ�ƾƫƹ�Ŷƴƴĩ�Ƃĩ�ŶƴŤƀƷ�ƶūřƺƯ�ŚƷ����ƾºſŹźŝ�ƝŶƷ�Śŝ�źƋŚů�ƶƘƫŚƐƯ
ƵźƄů�ƶſ�ƾƿřŹŚĩ��Ʀƿĥƺƫƺǀŝ�Ƃĩ�ƱƺǀſǇƺƯźƟ�ŚƷƽ���ƺƿŹŚŤƳō�Żř�ĚƫƺƿŚŝ�ƹ�ƩƹźǀŤƬŝBacillus thuringiensis ssp. kurstaki��ƵźƄů�ƹŵ�ƹ��ŢƫŚƀƴĩ�ŻŚŬƯ�ƾƿŚǀưǀƃ�Ƃĩ

��ƱƹŹƺƯƺƬƟřżĮƷ(EC 10%�ƹ��ŢƳřƹō��śŹŚĩŚƀĩƹŶƴƿřSC 150��ƵźƄů�ƵřźưƷ�ƶŝ��ƱƹźŝŚţō�ŶƿŶū�Ƃĩ��ƱƹŹƹŻōƺƬƟźƬĩSC 10%��ŢƟźĭ�ƭŚŬƳř�ŢƟō�Ʋƿř�ƶǀƬƗ����ŹƺƔƴƯ�ƲƿŶŝ
�ƩŚſ�ŹŵÎÐÖÍ��ƶƗŹżƯ�ĨƿÒ�Ï�ƮƬĩ�ƽŹŚŤĪƷ��ƹ�Ŷƿŵźĭ�śŚŴŤƳř�ƱŚūŹƹǈƟ�ƱŚŤſźƸƃ�Źŵ�ƮƬĩ�Ŷǀŝ�ƶŝ�Ƶŵƺƫō�ƪĭÖ��ŹŚưǀţ���ƺƿŹŚºŤƳō�ƪƯŚƃ�Î���ŹŚºŤĪƷ�Źŵ�ƭźĭƺºƬǀĩ���ƩƹźºǀŤƬŝ���Î�

ŹŚŤĪƷ�Źŵ�ƭźĭƺƬǀĩ���ĚƫƺƿŚŝ�ƹ�Ï�ŹŚŤĪƷ�Źŵ�ƭźĭƺƬǀĩ��ŢƫŚƀƴĩ���Î�ŹŚŤĪƷ�Źŵ�źŤǀƫ���ŢƳřƹō��ÏÒ�Í�ŹŚŤĪƷ�Źŵ�źŤǀƫ��ƱƹźŝŚţō���Ò�Í��ÔÒ�Í��ƹÎ��Źŵ�źŤǀƫŹŚŤĪƷ����ŶƷŚºƃ�ƹ�śō���Źŵ
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The efficacy of some biological and chemical insecticides in control of Plutella xylostella (L.) in 
field 
 
Karimzadeh, J�1, M� H. Besharatnejad1, A. Sheikhi Garjan2, R. Marzban3 and M. Rezaei4 

1.Department of Plant Protection, Isfahan Research Center for Agriculture and Natural Resources, PO Box 199, Isfahan, 
81785, Iran, jkesfahani@gmail.com, 2.Department of Agricultural Entomology, Iranian Research Institute of Plant 
Protection, Tehran, Iran, 3.Department of Biological Control, Iranian Research Institute of Plant Protection, Tehran, Iran, 
4.Department of Entomology, College of Agriculture, Tarbiat Modares University, Tehran, Iran 
 

The diamondback moth, Plutella xylostella (L.) (Lepidoptera,�Plutellidae), is the most important pest of crucifers such as 
common cabbage, cauliflower and rapeseed in central parts of Iran. To control this pest farmers use chemical pesticides more 
than 12 times in a crop cycle in Isfahan province (central Iran); such the overuse of pesticides, however, not only is useless in 
control of P. xylostella, but it also destroy the natural check of the pest by its parasitoids. The present study aimed to study 
the efficacy of three biological insecticides [Antario 32K® (Bt ssp. kurstaki; 32000 IU/mg; Russell IPM, UK), Belthirul® (Bt 
ssp. kurstaki PB 54 Strain; 32000 IU/mg; Probelte, Madrid, Spain) and Biolep® (Bt ssp. Kurstaki; 108 cells/ml; Tabiatgera, 
Karaj, Iran)], two registered chemical insecticides [Avaunt® (indoxacarb SC 150) and Consalt® (hexaflumuron EC 10%)] 
and a new insecticide Atabron® (chlorfluazuron SC 10%) against P. xylostella in Isfahan province. A field experiment was 
established using nine different pesticide treatments [Antario 32K® (1 kg/ha), Belthirul® (1 kg/ha), Biolep® (2 kg/ha), 
Avaunt® (0.25 l/ha), Consult® (1 l/ha), Atabron® (0.5, 0.75 and 1 l/ha) and control (water)] in plots of 50 m2 at a 2.5 ha 
cauliflower farm, which was heavily infested with P. xylostella, in Falavarjan county (southwestern Isfahan) during autumn 
2011. The treatments were replicated four times in a randomized complete block design. The live P. xylostella larvae were 
recorded on 5 cauliflower plants in each plot the day before the pesticide spraying and once again 5 days after the application. 
The data was corrected using Henderson-Tilton's formula and differences in the percentage mortality between treatments 
were analyzed using logistic analysis of deviance (binomial error) in R 2.10.0. There was a significant difference between the 
tested insecticides for their effects on P. xylostella mortality; such that the best efficacy in causing P. xylostella larval 
mortality was obtained by Atabron® [1 l/ha] and Belthirul® with the percentage mortality of 60.8 and 58.8, respectively. 
Other treatments were categorized in one statistical group; the mortalities caused by Biolep® (47.1%), Antario 32K® 
(41.2%), Avaunt® (37.3%), Consalt® (27.5%), Atabron® [0.75 l/ha] (15.7%) and Atabron® [0.5 l/ha] (11.8%) were not 
significantly different. Given the present study's findings and the bio-safety risk of using chemical pesticides, Belthirul® (1 
kg/ha) can be recommended as a component of sustainable management strategies of P. xylostella in Isfahan province. 
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ƾĭŶƳŹřŵŻŚŝ�źŧř�ƾſŹźŝ�ƵŹŚƈƗ��ŚƷ�ƽƱŚƷŚǀĭ��ƺưǀƫ�ƞƬƗ�Cymbopogon citratus��ƹƪƷ��Elettaria cardamomum�źŝ��
�ƽƹŹŵŹō�ƶƄĜƃ��Herbst. (Col.: Tenebrionidae)�Tribolium castaneum��
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ŽŹŵřŵ�řŵƺſĩ��ǀƯŚƯř�ƹźƀŴƾĤƬĭ��ǀŽŹŵřŵ�Ʋ�ƹ�ƬƗźƠƇ�Ʋƀů�ŶưŰƯǀƵŵřż��

Ƶƹźĭ�ĭǀƵŚ�ĪƃżěƾŻŹƹŚƄƧ�ƵŶƨƄƳřŵ��ƽ��ƵŚĮƄƳřŵ�ƯƹŹřǀ��ƶSevdashad@yahoo.com��
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ŵŹō�ƶƄĜƃ��Tribolium costaneum Herbst.ƿ��Īƾ�ŹŚŞƳř�šǇƺƈŰƯ�ƮƸƯ�šŚƟō�Żřƽ�ƹ�ƶŝƿƯ�ƱŚƸū�źſřźſ�Źŵ�ŵŹō�ƵĦƾ��ŶƃŚŝ��ƶūƺţ�Śŝ��ƭƺưſ�ƝźƈƯ�Ōƺſ�šřźŧř�ƶŝ
ƃǀưǀŚƾƿ�ƿĪƾ�ƁƹŹ�Żř��ŚƷƽ�ƺƳƿŹŚŞƳř�šŚƟō�ƩźŤƴĩ�Źŵ�Ʋƽ��Żř�ƵŵŚƠŤſřƵŶƳŹřŵŻŚŝ��Ư�ŚƷƾ��ř�Żř��ŶƃŚŝƿř�Źŵ�ƹŹ�ƲƿƤŰţ�ƲǀĭŶƳŹřŵŻŚŝ�šŹŶƣ��Ƣƾ�ƵŹŚƈƗ��ŚƷƽ�ƞƬƗ�ƫǀ��ƪºƷ�ƹ�ƺưƹŹƽ�
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Investigation of inhibitory effects of Cymbopogon citratus�and Elettaria cardamomum extracts on 
Tribolium castaneum Herbst. (Col: Tenebrionidae) � 
 
Dadras, S., K. Emami, G. Dadras and M. H. Safaralizadeh 

Department of Plant Protection,�Faculty of Agriculture, Urmia University, Sevdashad@yahoo.com 
 

Red flour beetle, Tribolium castaneum, is one of the injuriously important pests of stored products especially flour 
worldwide. Due to harmful effects of chemical pesticides, one of the new methods for the control of stored product pests is 
the use of inhibitors, therefore in this study inhibitory activity of Cymbopogon citratus and Elettaria�cardamomum extracts 
prepared from Zardband pharmaceutical company was assayed on T. castaneum. Experiments were conducted in dark 
condition at 25�2ºC and 65-70% R.H. To determine percentage inhibitory (PR), filter paper disks were impregnated with 
different concentrations of plant extracts. Each filter paper was divided into two equal parts. Then, each half part was 
separately impregnated with 1.5, 3, 6 and 12 µl/cm2 concentration plant extracts. The other part impregnated with acetone as a 
control. Then each two half parts of filter paper attached together by tape and placed in petri dish with 8 cm diameter. In this 
respect ten adult insects were released in the middle of each filter paper, and the insects that placed on each half, were 
counted after 24h. The results show that inhibitor percentage of Cymbopogon citratus L. extract was more than Elettaria 
cardamomum extract. The Percentage of inhibitory at different concentrations showed a significant difference and with 
increasing concentration, the effect of the extracts increased inhibitory. In the concentration of more than 6 µl/cm2 none of 
the insects in botanical extracts were observed. 
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��ƶŴƬţ�ƾƫƺƳŚŤƯ�ƵŹŚƈƗ�ƾƃŹřƺĭ�źŧřAcroptilon repensƆųŚƃ�ƹ�źǀƯ�ƹ�īźƯ�źŝ���ƶƿŸƜţ�ƽŚƷ���īźºŝ�Ĩºſƺſ�ƽř���Źřƺºų
�ƱƹŹŚƳ� Xanthogaleruca luteola Muller (Col.: Chrysomelidae)��
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Xanthogaleruca luteola��ƿĪƾ�šŚƟō�Żř��ƱŚŤųŹŵ�ƮƸƯƱƹŹŚƳ�Ţſř��ř�ŹŵƿƤŰţ�ƲǀŧŐţ�ƢǀƫƺƳŚŤƯ�ƵŹŚƈƗ�źƾ�ĭǀ�ƵŚ�ƶºŴƬţ��Acroptilon repens L.��ƹŹƽ�ƹŹǇ��ŚºƷƽ�
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Gastrointestinal effect of methanolic extract of Acroptilon repens�on mortality and nutritional 
indices of Elm leaf beetle, Xanthogaleruca luteola (Col.: Chrysomelidae) 
 
Iranmanesh Parizi, M. and M. A. Samih 
Dept. Of Plant Protection, College of Agriculture, Vali-e-Asr University of Rafsanjan, m.iranmanesh93@gmail.com 
 

In recent years, plant extracts have received much attention as pest control because of their insecticidal properties. The 
Elm leaf beetle, Xanthogaleruca luteola, is one of the most important pests of elm trees. In this research, the effect of 
methanolic extract of Acroptilon repens on larvae of Xanthogaleruca luteola was assessed at 25±1°C, 65±5 % RH and 16:8 h 
(L:D) photoperiod. In bioassay experiments, dipping leaf disk method was used to assess the effects of plant extract on third 
instar larvae. Experiments were conducted in a complete randomized design procedures, with three replications. LC50 value 
was 41.834 g/l with slop of 3.266±0.676. The effect of extract was evaluated on nutritional indices at LC50 and LC20 levels. 
Results indicated that the relative consumption rate (RCR), relative growth rate (RGR), efficiency of conversion of ingested 
food (ECI), efficiency of conversion of digested food (ECD) for LC50 were -0.596, -0.038, -55.909 and -70.994 respectively 
and for LC20 were -4.267, -0.06, -7.81 and -7.926 respectively, that were reduced compared with the controls. Decreasing 
RCR in treatments might be due to feeding deterrence of the plant extract. Therefore this extract could be useful on the 
management of Elm leaf beetle. 
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ƾƯŹƹ�ƞƬŤŴƯ�ŭƺƐſ�źǀŧŚţ��źŝ�ŢſƺĜưĩƮƿżƳō������Ǝºſřƹ�Ŷºů�ƮºƀǀƫƺŝŚŤƯ�ƹ�ƾºƃŹřƺĭ�ƽŚºƷ����ħŻƹŶºƄƠĩHippodamia 

variegata (Goeze) (Col.: Coccinellidae)źĭŹŚĪƃ�� ƮƸƯ ƶŤƃ żǀƫŚū�Aphis gossypii Glover  
��

ƳřŵźƯ�ƱŚĭĦƯƾ�ǈƏƾƿÎŻ�ƁŹō��ƿŚŞƾƿÏ��ƫǀƤŤƯ�ǈƾ�ƳǀŚæ��ůƹǀůŹ�ŶǀưƾÏ�ƀŰƯǈƛ�ƹǀŵřźƯ�ƲƽÐ��
Î��ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾƵŶĪƄƳřŵ���ƭƺƬƗ�ŻŹƹŚƄĩƽŝŵŹř�ƢƤŰƯ�ƵŚĮƄƳřŵ��ǀƬƾŝŵŹř��ǀƪ�� mardani@uma.ac.irÏ��ĭ�ƵƹźĭǀƵŚ�ĪƃżěƾŻŹƹŚƄĩ�ƭƺƬƗ�ƵŶĪƄƳřŵ��ƽ��ƵŚĮºƄƳřŵ��
ĭǀƱǈŢƃŹ���Ð��ŹřŶƬĮƴū�Ƶƹźĭƽ��ŞƏ�ƖŝŚƴƯ�ƵŶĪƄƳřŵǀƘƾ�ƺĩ�ƹƿſŚƴƃźƾ�ƵŚĮƄƳřŵ��ƿ��ŵżƿŵż��
��

ƥŻƹŶƄƠĩHippodamia variegata (Goeze) ��ƿĪƾ�řŻ�ƮƸƯ�źţƿưƃŵ�ƲƱŚƴ�ŞƏǀƘƾ�ƫŚū�ƶŤƃǀż�Aphis gossypii Glover ��Ưƾ�ŶƃŚŝ��ŵ�ŹƲƿř ƂƷƹĦě� ŧŚţǀź 
ţǀŚƷŹŚưƽ ƯŹƹ�ƞƬŤŴƯƾ �ŢſƺĜưĩ�źƠƇ��ŶƷŚƃ�� ÎÍ��ÏÍ�ƹ ÐÍ ŶƇŹŵ��źŝ�ƫŚƘƟǀŢ żƳōƿưƾ�ŚƷƽ�ƃŹřƺĭƾ�ƫƺŝŚŤƯ�ƹǀŶů�Ʈƀ�Ǝſřƹ�H. variegata�ŚƯŵ�Źŵƽ�çtçê���ƶºūŹŵ

ƀƬſǀŽƺŞƀƳ�ŢŝƺƏŹ��ƾ�Ò�tÓÒ�ŶƇŹŵ�ŹƺƳ�ƵŹƹŵ�ƹƽ��L:D��Õ��ÎÓ�ŵŹƺƯ ſŹźŝƾ Źřźƣ ŢƟźĭ.�ŚŤƳ�ƶŝ�ƶūƺţ�Śŝƿŝ��Ūǀţ�ƲǀŚƷŹŚưƽ�ƯŹƹ�ƞƬŤŴƯƾ�ƫŚƘƟ�źƔƳ�Żř�ŢſƺĜưĩǀżƳō�ŢƿƮ�
ŚƷƽ�ƃŹřƺĭƾ�ħŻƹŶƄƠĩ�H. variegata�ƴƘƯ�šƹŚƠţƾ�Źřŵƽ�Ţƃřŵ�ŵƺūƹ��ŝǀźŤƄƿ�Ʋ� U/mgÑÒÔ�Í��źŤưĩ�ƹƿ�Ʋ� U/mgÎÔÐ�Í��ƯǀƫŚƘƟ�Ʊřżǀ�żºƳō�Ţƿ�ŚºƠƫō�Ʈ���ºƯōǀ�Żǈ

�ħŻƹŶƄƠĩH. variegata�ƹŹƽ�ţǀŹŚưŚƷƽ�ƯŹƹƾ��ŢſƺĜưĩÏÍ��ƹ�ŶƇŹŵÐÍ�Ŷƃ�ƵŶƷŚƄƯ�ŶƇŹŵ��ŝǀźŤƄƿ�Ʋ�U/mg�ÕÍÖ�Î��źŤưĩ�ƹƿ�Ʋ�U/mg�ÒÎÕ�Í��ƯǀƫŚƘƟ�Ʊřżǀ�Ţ
żƳōƿƫ�ƮǀŻŚĜ�ƹŹƽ�ţǀŚƷŹŚưƽ�ƯŹƹ�ƹ�ŶƷŚƃƾ�ŢſƺĜưĩÐÍ�Ŷƃ�ŢŞŧ�ŶƇŹŵ��ŝǀźŤƄƿƯ�ƲǀƫŚƘƟ�ƱřżǀżƳō�ŢƿƮ�ŚƷƽ�ƀĜţŚĩǀ�ƲB��U/mg�æîé�å��ƀĜţŚĩ�ƹǀƲ L �U/mg�æêî�å��

ħŻƹŶƄƠĩ��ƁŹƹźěƿƹŹ�ƶŤƟŚƽ�ţǀƯŹƹ�ŹŚưƾ�ŢſƺĜưĩçå�źŤưĩ�ƹ�ŶƇŹŵƿ�ƲU/mg)�åëí�å��ƹåíå�å ( ƯǀƹŹ�Ʊō�Ʊřżƽ�ţǀŶƯō�ŢſŶŝ�ŶƷŚƃ�ŹŚư��ŝǀźŤƄƿƲ ƯǀƫŚƘƟ�Ʊřż�ºǀ�Ţ
żƳōƿƮ�ŚƷƽ�ƯōǀŤĜě�ƺƴǀƀĩƺŝźĩ�ƹ�ŻřŶƾ�ŤĜěǀŻřŶ �U/mg�ææç�å��ƹéêì�å��źŤưĩ�ƹƿƯ�ƲǀŚƸƳō�Ʊřż �U/mg�åíë�å��ƹåèé�å(�ţźţ�ƶŝǀƹŹ�Ŝƽ�ţǀŚƷŹŚưƽ�ƯŹƹƾ���ŢºſƺĜưĩÏÍ�

ŵƺŝ�ŶƷŚƃ�ƹ�ŶƇŹŵ��źŤưĩƿ�Ʋ�U/mg�ÎÕÏ�Í��ƯǀƫŚƘƟ�ƱřżǀżƳō�ŢƿƷŵ�šŚŤĩǇ�Ʈǀ�ĥŚƳĥƹŹŶ(LDH)�ƞưƫƺưƷH. variegata �ƹŹƽ�ţǀƴĤưƷ�ƹ�Ŷƃ�ŢŞŧ�ŶƷŚƃ�ŹŚưǀ�ºŝ�Ʋǀ�Ʋ
ŵƿţ�źĮǀƴƘƯ�šƹŚƠţ�ŚƷŹŚưƾ�Źřŵƽ�ŶƄƳ�ƵŶƷŚƄƯ��ħŻƹŶƄƠĩ�ŚƷƽ��ƁŹƹźěƿƹŹ�ƶŤƟŚƽ�ĭǀţ�ƵŚǀƯŹƹ�Śŝ�ƵŶƃ�ŹŚưƾ��ŢſƺĜưĩçå��ţźţ�ƶºŝ�ŶƷŚƃ�ƹ�ŶƇŹŵ�ºǀ�Ŝŝǀ�źŤºƄƿ�Ʋ�mg/mL�

ÑÎÐ�Í��źŤưĩ�ƹƿ�Ʋ�mg/mL�ÐÒÒ�Í��Ưǀƫ�ƱřżǀŹƺƟƺĜƿƫŚĮģ�Śŝ�Ʋƾ�Śěǀƿ�Ʋ(LDL)�ƫ�ƹǀŹƺƟƺĜƿƫŚĮģ�Śŝ�Ʋƾ��ǇŚŝ(HDL)�ŶƴŤƃřŵ�řŹ��ŚŤƳƿ��ŸƜţ�ƶºĩ�ŵřŵ�ƱŚºƄƳ�Ū�ºƿ�ºưƘƏ�Żř�ƶ�ƶ
�ƁŹƹźěƿĭ�Źŵ�ƶŤƟŚǀţ�ƱŚƷŚǀǇŚŝ�ŭƺƐſ��Śŝ�ƵŶƃ�ŹŚưƽ�ƯŹƹƾ�ŧŚţ�ŢſƺĜưĩǀŤŞŨƯ�źƾ�ƫŚƘƟ�źŝǀŢ�ŚƷƽ�żƳōƿưƾ���ħŻƹŶƄƤĩH. variegata �Ţƃřŵ��řƿ�ƂƤƳ�Ţſř�ƲĪưƯ�ƪƯŚƗ�Ʋ

ưƸƯƾ�řżƟř�ŹŵƿƘưū�Ƃǀř�ŢƿŞƏ�Ʋưƃŵ�ƲǀƘƾ�ţ�ŹŵǀŚƷŹŚưƽ�ƯŹƹƾ�ŶƃŚŝ�ƶŤƃřŵ�ŢſƺĜưĩ���
 

Effects of various levels of vermicompost on digestive enzymatic activities and intermediary 
metabolism of Hippodamia variegata (Goeze) (Col.: Coccinellidae) as a main predator of melon 
aphid, Aphis gossypii Glover  
 
Mardani-Talaee, M.1, A. Zibaee2, L. Mottaghinia1, V. Rahimi2 and Gh. Moradi3 

1.Department of Plant Protection,�Faculty of Agricultural Science, University of Mohaghegh Ardabili, Ardabil, 
mardani@uma.ac.ir 2.Department of Plant Protection, Faculty of Agriculture Science, University of Guilan, Rasht, 
3.Department of Forestry� Faculty of Natural Resources and Desert studies, Yazd University, Yazd 
 

Ladybird, Hippodamia variegata (Goeze), is a one of the most important predators of Aphis gossypii Glover. In the 
current study, the effects of different vermicompost treatments (0 (control), 10, 20 and 30%) were determined on digestive 
enzyme activities and intermediary metabolism of the ladybird at 25±2 ºC, 65±5% of relative humidity and 16L: 8D. Based 
on results, there were significant differences in activities of the digestive enzymes of H. variegata�among vermicompost 
treatments. The highest (0.457 U/mg) and lowest (0.173 U/mg) activity of á-amylase of H. variegata were observed on 20 
and 30% vermicompost treatments, respectively.�The highest (1.809 U/mg) and lowest (0.518 U/mg) activity of lipase were 
recorded on control and 30% vermicompost treatments, respectively.�The highest activities of cathepsin B (0.194 U/mg) and 
cathepsin L (0.159 U/mg) were found in the ladybirds reared on 20% vermicompost but the lowest (0.068 and 0.080 U/mg) 
activities was recorded on control treatment. The highest enzymatic activities of aminopeptidase and carboxypeptidase (0.112 
and 0.457 U/mg) and the lowest ones (0.086 and 0.034 U/mg) were recorded on 20% of vermicompost and control 
treatments, respectively. The lowest (0.182 U/mg) activity of lactate dehydrogenase (LDH) in the haemolymph of H. 
variegata was recorded on control treatment but no significant difference were found among other treatments. The Ladybirds 
reared on 20% of vermicompost and control showed the highest (0.413 mg/mL) and the lowest (0.355 mg/mL) amounts of 
low- (LDL) and high-density lipophorins (HDL), respectively. Results showed that feeding on preys which were reared on 
plants treated with high levels of vermicompost had positive effect on enzymatic activities of H. variegate. This factor may 
have an important role in increasing the population of this natural enemy on vermicompost treatments. 
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ſŹźŝƾ�ưſǀſŚưţ�Ţƾ�ƵŹŚƈƗ�ŚƷƽ�ĭ�ŶƴģǀƹŹřŵ�ƵŚƾƿ�ƹŹƽ��ŹŚºŞƳř�ŢƟōƽCallosobruchus maculatus (Fabricius) 

(Coleoptera: Chrysomelidae) 
��
ŻƿưĪŰƯ�Ŝƴƾæ��ŹŚĪƃźǀƯ�ƾƬƗç�ƹ�ƾƫƺĤƴſ�ŵƺƘƀƯç 

Î��ŻŹƹŚƄĩ�ƵŶĪƄƷƹĦěƽ�ƪŝřŻ��ƪŝřŻ�ƵŚĮƄƳřŵ��Ï��ĭ�ƵƹźĭǀƵŚ�Īƃżěƾ�ŻŹƹŚƄĩ�ƵŶĪƄƳřŵƽ�ƪŝřŻ��ƪŝřŻ�ƵŚĮƄƳřŵ��mirshekar@hotmail.com 
��

ř�Źŵƿ�ƶƘƫŚƐƯ�ƲưſǀſŚưţ�Ţƾ�ƫƺƳŚţř�ƵŹŚƈƗƾ�ƶƳƺŝŚŝ�ƪĭ���Asterales: Asteraceae��L. Matricaria chamomillaƳŻ�ŹŸŝ��ǀƱŚ���Apiales: Apiaceae��
L. Trachyspermum ammiƯ��ǀřŵ�ƵƺƺţƵŹ���Sonalanes: Solanaceae��L.Datura stramonium ��řƺºƷ�ƭřŶƳř�ƹƾƿ���ºƬƠƬƟ�ŚºƴƘƳƾ��L.Mentha piperita � �
�Lamiales: Lamiaceae���ƹŹƽ��ƶººƐƤƳ�ŹŚººƸģ�Ĩººſƺſ�ƪººƯŚĩ�šřźººƄů�řƽ���šŚººŝƺŞůCallosobruchus maculatus (Fabricius) (Coleoptera: 

Bruchidae)ƤŤƀƯ�ŽŚưţ�ƁƹŹ�ƶŝ��ǀ�ƮƹŹƽ�ƟŚƇ�ŸƛŚĩƾ�řźŝ�ƵźƄů�Ƶŵ�ƹ�ŹřźĪţ�Ƃƃ�Źŵƽ��ŹřźĪţ�źƷŻŹř�ŵŹƺƯƿŝŚƾ�ŢƟźĭ�Źřźƣ��ŚŤƳƿĭ�ƶƳƺĭ�ƶŝ�ƶŤƀŝ�Ū�ºǀƷŚƾ��šŶºƯ�ƹ�Żŵ��
Źŵ�ƱŚƯŻ�ƉźƘƯ�ŵƺŝ�šƹŚƠŤƯ�Ʊŵƺŝ���ƵŹŚƈƗřƺƷ�ƭřŶƳřƾƿ�Mentha piperita�ƹŹƽ�Ĩſƺſ�ŚƷƽ��Śţ�ƚƫŚŝƿƵŹŚƈƗ�Żř�žě�ŻƹŹ�Ĩ�Ʒŵƾ�ưſǀǇŚŝ�Ţƾƿ��ŢƔƬƛ�Źŵ�ƹ�ŶƴŤƃřŵí�å�

ƯǀƬƾ�ŤƳŚſ�źŝ�ƭźĭƾ�ŝ�ƖŝźƯ�źŤƯǀ�Żř�Ƃíì��Ư�ƹ�īźƯǀř�źƿŶƳŵźĩ�ŵŚŬ���ƵŹŚºƈƗ��ŚºƷƽ��ƫƺƳŚºţřƾ���ŹŸºŝTrachyspermum ammi��Ư�ºǀ�ƵƺDatura stramonium��ƹ�ƪºĭ�
Matricaria chamomilla�ƹŹƽ�ŹŚƸģ�Ĩſƺſ�ƪƯŚĩ�šřźƄů�ƶƐƤƳ�řƽ��ŢƔƬƛ�Źŵ�šŚŝƺŞůìê�æ�ƯǀƬƾ�ŤƳŚſ�źŝ�ƭźĭƾ�ưſ�ƖŝźƯ�źŤƯǀǇŚŝ�Ţƾƿ��ŶºƳŵřŵ�ƱŚƄƳ�ŵƺų�Żř����ƶºŝ

ţźţǀ�Ŝèê���çè���ƹææ����ŚŤƳƿƵŹŚƈƗ�ŵřŵ�ƱŚƄƳ�Ū�ŚƷƽ�řƺƷ�ƭřŶƳřƾƿ�M. piperita��ŹŸŝ�T. ammi��ƯǀƵƺ�D. Stramonium��ƪºĭ�ƹ�M. chamomilla��ºƀƳŚŤěǀ�ƪ
ŶƯ�Źŵ�ŵźŝŹŚĩƿźƿƠƬţ�ŢǀƤƾ�C. maculatus�ŹŚŞƳř�šǇƺƈŰƯ�Źŵƽ�ŶƳŹřŵ�řŹ���

��
Evaluation of contact toxicity of some medicinal plant extracts to the storage pest 
Callosobruchus maculatus (Fabricius) (Coleoptera: Chrysomelidae) 
 
Mohkami, Z.1, A. Mirshekar2 and M. Sanchooli2 

1.Institute of Agricultural Research, University of Zabol, Zabol, Iran, 2.Department of Plant Protection, Faculty of 
Agriculture, University of Zabol, Zabol, 98613-35856, Iran, mirshekar@hotmail.com 
 

The aim of the this study was to evaluate the contact toxicity of ethanolic extract of flower of Chamomile, Matricaria 
chamomilla L. (Asterales: Asteraceae), seed of Ajwain, Trachyspermum ammi�L. (Apiales: Apiaceae), fruit of Jimsonweed, 
Datura stramonium L. (Sonalanes: Solanaceae) and arial part of Peppermint, Mentha piperita L. (Lamiales: Lamiaceae), 
against cowpea weevil, Callosobruchus maculatus (Fabricius) (Coleoptera: Bruchidae), adults were examined using direct 
contact application with six replications and ten insect for each replication.. Responses varied according to plant species, 
dose, and exposure time. Mentha piperita arial part extract, were highly toxic to the adult beetles one day after treatment and 
caused over 87% mortality at 0.8 mg/cm2. Ethanol extracts of Trachyspermum ammi seed, Datura stramonium fruit and 
Matricaria chamomilla flower showed toxicity against C. maculatus adults applied at 1.75 mg/cm2 (35%, 23% and 11% 
respectively). Based on our results, we can conclude that extracts of M. piperita arial part, T. ammi seeds, D. stramonium 
fruits and M. chamomilla flowers have potential for use in the integrated management of C. maculatus in stored grains. 
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ººƇŚųǀĭŶººƳŹřŵŻŚŝ�Ţƾ�ĭ�ƶººſ�žƳŚººſřººǀƹŹřŵ�ƵŚƾººƿ�ƹŹƽ���ƶººƐƤƳ�ŹŚººƸģ�Ĩººſƺſ�ƪººƯŚĩ�šřźººƄů�řƽ�šŚººŝƺŞů�� �
Callosobruchus maculatus��

��
ŻƿưĪŰƯ�Ŝƴƾæ��ŹŚĪƃźǀƯ�ƾƬƗçƾƫƺĤƴſ�ŵƺƘƀƯ��ç�ſƺƯ�ƹƾ�ƺŬƳřŻźƟè��
Î��ŻŹƹŚƄĩ�ƵŶĪƄƷƹĦěƽ�ŝřŻ��ƪŝřŻ�ƵŚĮƄƳřŵƪ��Ï��ĭ�ƵƹźĭǀƵŚ�Īƃżěƾ�ŻŹƹŚƄĩ�ƵŶĪƄƳřŵƽ�ƪŝřŻ��ƪŝřŻ�ƵŚĮƄƳřŵ��mirshekar@hotmail.com�Ð���żĩźƯƾưƬƗ�ŵźŝŹŚĩƽ�

ŻŹƹŚƄĩ�ŵŚƸūƽ�ƱŚŤƀǀſƪŝřŻ�� 

��
ŹŚƸģ�Ĩſƺſ�ƶƐƤƳ�řƽ���šŚŝƺŞůCallosobruchus maculatus (Fabricius) (Coleoptera: Bruchidae)��ŹŚŞƳř�šǇƺƈŰƯ�ƶŝƽ�Ư�ŵŹřƹ�šŹŚƀųƾ��ƹ�Ŷƴĩ

ŤƟōƾ�Ƃƴĩřźě�Śŝ�ƵŵźŤƀĭ�ưƷř�ƹǀƳŚƸū�Ţƾ�Ţſř��ř�ŹŵƿƤŰţ�ƲǀĭŶƳŹřŵŻŚŝ�źŧř�Ƣƾ�ſ�Żř�ƵŶƃ�ũřźŴŤſř�žƳŚſřĭ�ƶ�ºǀƹŹřŵ�ƵŚ�ƾºƿ��ŹŚºƯŻŹƽ��Rosmarinus officinalis L.��
ƹōƿƛŚŝ�ƲƄƾ��L. Thymus vulgaris�Ż�ƹƿżŞſ�Ƶź��L.Cuminum cyminum ��ƐƤţ�ƁƹŹ�ƶŝ�źŬƳƺƬĩ�ƵŚĮŤſŵ�Żř�ƵŵŚƠŤſř�Śŝǀ�śō�Śŝ�źƹŹƽ�����Ĩºſƺſ�ƪºƯŚĩ�šřźºƄů

ŹŚƸģ�ƶƐƤƳ�řƽ�šŚŝƺŞů�Callosobruchus maculatus��ƹŹƽ�ƟŚƇ�ŸƛŚĩƾ�ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ��ř�ƶŝƿƟŚƇ�ŸƛŚĩ�ŹƺƔƴƯ�Ʋƾ�Ƴ�Żřǀźŝ�ƶưƿ�ƹ�Ŷƃ�ƵŶƿƯ�ĨǀƬƾ�ƫǀ�ƩƺƬŰƯ�źŤ
�ŢƔƬƛ�źƷ�Żř�æ�å��è�å��ê�å��ì�å��ƹî�å�ƯǀƫƹźĪǀŤƳŚſ�źŝ�źŤƾ�ƖŝźƯ�źŤƯ��Ƴ�źƷ�ƶŝǀ�šŹƺƇ�ƶŝ�ƶưƿě�Żř�ƵŵŚƠŤſř�Śŝ�ŢųřƺƴĪǀŶƃ�ƶƟŚƋř�ŢĜ��Ƴǀţ�ƶưǀ���řƺºƷ�ƉźºƘƯ�Źŵ�ƵŶƃ�ŹŚư

ſƹ�ƶŝ�Ǝſƹ�Żř�ƹ�ĨƄųǀƳ�ƶŝ�ŹřƺƳ�ƶƬǀţ�ƶưǀŹŚư�ŹƺƏ�ƶŝ�Ŷƃ�ƪƈŤƯ�ƵŶƄƳƿ�Żř�ƖƳŚƯ�ƶĪŵƺƄƳ�šřźƄů�Ţĩźů��ƟŚƇ�ŸƛŚĩ�źƷƾ��ŹŵƿźŤě�ĨŤƄţ�Ĩƽ��ŵřŶƘţ�ƹ�Ŷƃ�Ƶŵřŵ�Źřźƣæå��ŵŶƗ
ĨŤƄţ�źƷ�żĩźƯ�Źŵ�ƵŻƹŹ�ŢƠƷ�ƚƫŚŝ�ƵźƄů�źŤěƽ�ĨŤƄţ�śŹŵ�ƹ�Ŷƃ�Ƶŵřŵ�Źřźƣ�źŤěƽ�Ŷƃ�ƵŶƳŚƃƺě�Ɓƺěźſ�Śŝ��ŚƸĪŤƄţƽ�źŤěƽ�řźƃ�ŹŵƿŚƯŻō�ƎƿƷŚĮƄƾ��ºC�ÎtÏÖ����ŢºŝƺƏŹ

ŞƀƳƾ�êtëå�ŶƇŹŵ�ŹŚţ�ƹƿĪƾ��ŶƳŶƃ�Ƶŵřŵ�Źřźƣ��źƷ�ţǀ�ƹ�ŹřźĪţ�Ƃƃ�ƪƯŚƃ�ŹŚưÎÍ�řźŝ�ƵźƄůƽ�ŵƺŝ�ŹřźĪţ�źƷ��ŚŤƳƿ�ƯŚºưţ�Źŵ�ƶĩ�ŵřŵ�ƱŚƄƳ�Ūƾ��ŢºƔƬƛ��ŚºƷƽ�����ƶºŤƟŹ�ŹŚºĩ�ƶºŝ
žƳŚſř�ĭŶƳŹřŵŻŚŝ�źŧř��ŚƷƾ�ƴƘƯƾ�Źřŵƽ�ƹŹƽ�ƶƐƤƳ�ŹŚƸģ�Ĩſƺſ�řƽ��Ŷƃ�ƵŶƷŚƄƯ�šŚŝƺŞů�ŢƔƬƛ�Źŵ�ŚƷƽ�ŝǀ�ƲÎ�Í��Śţ µl/cm2ÕÕ�Í��źţǇŚŝ�Źŵ�ƹƿĭŶƳŹřŵŻŚŝ�ŶƇŹŵ��ŢƔƬƛ�Ʋƾ��

Ż�žƳŚſřƿƵź��żŞſ�ÒÔ�ÓÖ�ƴƘƯ�ŹƺƏ�ƶŝ��ƾ�Źřŵƽ�ŹŚƯŻŹ�žƳŚſř�ƶŝ�ŢŞƀƳƽ��ÒÕ�ÒÔ�ŶƇŹŵ��ƹō�žƳŚſř�ƹƿƛŚŝ�ƲƄƾ��ÖÕ�ÑÖ�ŶƇŹŵ��ŝǀŚŤƳ��ŵƺŝ�źŤƄƿ��ºƯ�ƱŚºƄƳ�Ūƾ����ƶºĩ�ŶºƷŵ
žƳŚſř�ŚƷƽ�ř�Żř�ƵŶƃ�ũřźŴŤſřƿĭ�ƲǀřŹřŵ��ƱŚƷŚƽ�ƀƳŚŤěǀǇŚŝ�ƪƾƿ�řźŝƽ�ƶƯŚƳźŝ�Źŵ�ƵŵŚƠŤſř�ŚƷƽ�ŶƯƿźƿƘưū�ŢǀŹŚƸģ�Ĩſƺſ�ƚƫŚŝ�Ţ�ƶƐƤƳ�řƽ�ŶƴŤƀƷ�šŚŝƺŞů� 

 
Deterrency of three medicinal plants essential oils against the cowpea weevil, Callosobruchus 
maculatus adults 
 

Mohkami, Z�1, A. Mirshekar2, M. Sanchooli2 and M. Farzanjoo3 

1.Institute of Agricultural Research, University of Zabol, Zabol, Iran, 2.Department of Plant Protection, Faculty of 
Agriculture, University of Zabol, Zabol, 98613-35856, Iran, mirshekar@hotmail.com 3.Institute of Applied Science 
Technology, Sistan Jahad Daneshgahi, Zabol, Iran 
 

The weevil, Callosobruchus maculatus (Fabricius) (Coleoptera: Bruchidae) causes losses in stored grains and considered�
a pest of wide distribution and global significance. This study was conducted to determine the repellent activity of the three 
medicinal plants essential oils isolated from Rosmarinus officinalis �Rosemary�, Thymus vulgaris �Garden thyme� and 
Cuminum cyminum �Cumin� subjected to hydrodistillation using a modified Clevenger against cowpea weevil, 
Callosobruchus maculatus adults, using the area preference on filter paper method. Filter papers were cut in half, and 1 ml 
solution of each concentration (0.1, 0.3, 0.5, 0.7 and 0.9 µl/cm2) was applied to each half uniformly with a pipette. The 
treated halves were air-dried and attached with the untreated half with a tape at the middle in such a way that attachment did 
not interfere with the free movement of insect from one half to the other. Each filter paper was then placed in a Petri dish and 
10 adult beetles (7-day-old) were released at the centre of each filter paper and covered with a lid. The Petri dishes were kept 
in an incubator (29 ± 1ºC, 60 ± 5% r.h. in continuous dark condition). There were six replicates for each treatment and ten 
insects for each replication. The results showed significant Deterrency  against C. maculatus observed (at doses between 0.1 
and 0.88 µl/cm2) and at the highest concentration, the percent Deterrency  of Cumin essential oil (69.57%) was significantly 
higher than Rosemary (57.58%) and Garden thyme (49.98%). The results indicate that the essential oils isolated from these 
plants have potential to be considered potential candidates as a repellent for managing C. maculatus adults. 
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�ƵŹŚƈƗ�ƾƃŹřƺĭ�źŧřCalotropis procera���ƆųŚºƃ�ƹ�źºǀƯ�ƹ�īźƯ�źŝ���ƶºƿŸƜţ�ƽŚºƷ���īźºŝ�Ĩºſƺſ�ƽř����ƱƹŹŚºƳ�Źřƺºų 

Xanthogaleruca luteola Muller (Col.: Chrysomelidae)��
��

ř�ƶŧŶŰƯƿŹŚě�ƂƴưƳřźƿżƽ�Ưř�ŶưŰƯ�ƹǀưſ�ƲǀƖ��
ĭ�ƵƹźĭǀƵŚ�Īƃżěƾ�ƫƹ�ƵŚĮƄƳřŵƾ��źƈƗ�ŪƗ��ƱŚŬƴƀƟŹ��

��
�ŹŵƩŚſ�ŚƷƽ�ųřǀƵŹŚƈƗ��ź�ŚƷƽ�ĭǀƷŚƾ�ƵźƄů�ƅřƺų�źƏŚų�ƶŝ��ºƄĩƾ����řźºŝ�ŶºƳŹřŵ�ƶºĩƽ�������ƶºŤƟźĭ�Źřźºƣ�ƶºūƺţ�ŵŹƺºƯ�šŚºƟō�ƩźºŤƴĩ��ŶºƳř����īźºŝ�Ĩºſƺſ�����ƱƹŹŚºƳ�Źřƺºų

Xanthogaleruca luteola��ƿĪƾ�šŚƟō�Żř��ƱŚŤųŹŵ�ƮƸƯƱƹŹŚƳ�Ţſř��ř�ŹŵƿƤŰţ�ƲǀŧŐţ�ƢǀƫƺƳŚŤƯ�ƵŹŚƈƗ�źƾ�ĭǀ�ơźŞŤºſř�ƵŚ��Calotropis procera��ƹŹƽ�ƹŹǇ�ŚºƷƽ�
īźŝ�Ĩſƺſ�ŚƯŵ�Źŵ�ƱƹŹŚƳ�Źřƺųƽ�ÎtÏÒ�ƀƬſ�ƶūŹŵǀŞƀƳ�ŢŝƺƏŹ�ƹ�Žƺƾ�ÒtÓÒ�ŹƺƳ�ƵŹƹŵ�ƹ�ŶƇŹŵƽ�Õ�ÎÓ��ŚƴƃƹŹƾƿ�ŹŚţ�ƶŝƿĪƾ��ŻŹřƿŝŚƾ�Ŷƃ��ŚƯŻō�ŹŵƿŻ�šŚƄƿŬƴſ�Ţƀƾ�

ŵƿĨƀ�ŚƷƽ�ĭźŝƾ�ŢƔƬƛ�Źŵ�ŚƷƽ�ƫƺƳŚŤƯ�ƵŹŚƈƗ�ƞƬŤŴƯƾ�Źƹ�ƶƏƺƛ�ƁƹŹ�ƶŝƽ�Ťųř�Źŵ��īźŝǀŚƷƹŹǇ�ŹŚƽ����ƵŵŚƠŤºſř�ŶƷŚºƃ�ƱřƺƴƗ�ƶŝ�źƐƤƯ�śō�Żř�ƹ�Ŷƃ�Ƶŵřŵ�Źřźƣ�ƭƺſ�Ʋſ
ŵźĭƿŶ��řƿŚƯŻō�ƲƿƟŵŚƈţ�ƪƯŚĩ�ŭźƏ�ŜƫŚƣ�Źŵ�Ƃƾ��ŚŝÐ�řźŝ�ŹřźĪţƽ�ţ�źƷǀŶƃ�ƭŚŬƳř�ŹŚư��řźŝ�ƵŶƴƄĩ�ŢƔƬƛƽ�ÒÍ�Ƙưū�Żř�ŶƇŹŵǀ�ŢÓÎÑ�ÒÑ�ƫ�źŝ�ƭźĭǀƃ�ƹ�źŤǀ�ŲſŚě�Żŵ�Ǝų�Ŝ
Ƴǀ�żÑÒÒ�ÍtÎÓÖ�Ï�Ŷƃ�ŵŹƹōźŝ���źŧř�žĜſLC50�ƆųŚƃ�źŝ�ŚƷƽ�ƜţŸƿſŹźŝ�ŚƷƹŹǇ�ƶƾ�Ŷƃ��ř�ƢŞƏƿŚƯŻō�ƲƿŞƀƳ�ƝźƈƯ�űźƳ��Ƃƾ�ŸƜţƿŞƀƳ�ŶƃŹ�űźƳ��ƶƾřŹŚĩ��ƾƿ��ŶºŞţƿ�ƪ

řŸƛƽ�řŹŚĩ�ƹ�ƵŶƃ�ƵŵŹƺųƾƿ�ŶŞţƿřŸƛ�ƪƽ�ţźţ�ƶŝ�ƵŶƃ�ƮƌƷǀ�ŜÍÔÏ�Î���ÍÒ�Í���ÍÖ�ÐÎ���ƹÕÍÔ�ÐÔ��ƶŝ�ŚƤƯ�Źŵ�ƶĩ�ŶƯō�Ţſŵƿƶŝ��ŶƷŚƃ�Śŝ�ƶƀ�ƴƘƯ�ŹƺƏƾ�Źřŵƽ��ƂƷŚĩ
ƿŢƟŚ��ƴĤưƷǀŚŤƳ�ƲƿƯ�ƱŚƄƳ�Ūƾ��ŶƷŵŞƀƳ�ƝźƈƯ�űźƳ�ƂƷŚĩ�ƶĩƾ�ţ�Źŵǀƫŵ�ƶŝ�ŚƷŹŚưǀĭŶƳŹřŵŻŚŝ�ŵƺūƹ�ƪƾ�řƿř�Ǝſƺţ�ƵŶƃ�ŵŚŬƿƯ�ƵŹŚƈƗ�Ʋƾ�ŶƃŚŝ����

 
Gastrointestinal effect of plant extract Calotropis procera�on mortality and nutritional indices on 
elm leaf beetle, Xanthogaleruca luteola (Col.: Chrysomelidae) 
 
Iranmanesh Parizi, M. and M. A. Samih 
Dept. Of Plant Protection, College of Agriculture, Vali-e-Asr University of Rafsanjan, m.iranmanesh93@gmail.com 
 

In recent years, plant extracts have received much attention as pest control because of their insecticidal properties. The 
Elm leaf beetle, Xanthogaleruca luteola, is one of the most important pests of elm trees. In this research, the effect of 
methanolic extract of Calotropis procera�on larvae of Xanthogaleruca luteola was assessed at 25±1°C, 65±5 % RH and 16:8 
(L:D) photoperiod. In bioassay experiments, leaf dip method was used at different concentrations on third instar larvae. 
Experiments were conducted under complete randomized design procedures, with three replications. The LC50 value was 
54.614 g/l with slope of 2.169±0.455. The nutritional indices were assessed at LC50 level. According to the experiment, the 
relative consumption rate (RCR), relative growth rate (RGR), efficiency of conversion of ingested food (ECI) and efficiency 
of conversion of digested food (ECD) were -1.072, -0.05, -31.09 and -37.807 respectively, that were reduced compared with 
the controls. Decreasing RCR in treatments might be due to feeding deterrence of this plant extract. 
 
 
� � 

mailto:m.iranmanesh93@gmail.com


Ʋǀŝ�ƵźĮƴƧ�Ʋǀƫƹř��ƾƬƬưƫřƵźƄů��Ʊřźƿř�ƾſŚƴƃ�î�ì�ŹƺƿźƸƃ�ÎÐîé� �ÏÒÎ��

��

251 1st Iranian International Congress of Entomology, 29�31 August 2015 

 

ŵĦƧ�ŢǀſŚƀů�ƾſŹźŝ�ƭ�ƳźƐų�ƽŚƷƵźƄů�ƶŝ�ŢŞƀƳ�ƭǈƿř�ƱŚŤſř�ƥŚ�ƂƧ��ƽŵŚƸƴƄǀě�ƾƿŚǀưǀƃ�ƽŚƷWHO 
��

ƽźƷƺĭ�ƱŚưƿřÎǇƺƯ�ŻŚƳŚſ��ƾƿÎźƷƺĭ�ƱŚƯźƟ��ƽÏźƷƺĭ�ƩƺſŹ��ƽÏ�ƹ�ƬƗƾ�ŽŚŞƗ�ƵŵřŻÏ��

Î��ƭŚǀě�ƵŚĮƄƳřŵ���ŹƺƳSh_Gowhari@yhoo.com�Ï��ƁŹƹźě�ƹ�ƁŻƺƯō��
��

ŹƺƳŚū�śźƤƗƽ�ŚěŶƴŝ�ƶųŚƃ�ƶŝ�ƢƬƘŤƯƿŻ��ƱŚƿƶųŚƃź��ĭǀƵź�ƵŵŹ�ƺƳřŹřŵ�ƽ�ƴĩřŹōǀřŶ��ţƺŞĪƴƗǀƱŚ��Ţſř��řƿƣŚƠţř�Ɓżĭ�ŢƬƗ�ƶŝ�ŹƺƳŚū�Ʋƾ�ƱŚƀƳř�ŚƷ�Ŷě�ƹƿśźƤƗ�ƵŶ�żĭ�ºƿĭŶƾ��Żř
�ƮƸƯ�ƱřŹƺƳŚūźƔƳŻř�Īƃżěƾ�Ţſř��ř�ƱŚŤſřƿƬƣř�ƶŝ�ƶūƺţ�Śŝ�ƭǈǀƮ�ŚƷƽ��ŵƺūƺƯ�ƱƺĭŚƳƺĭƕƺƴţ�źƔƳŻŚƳō�Źŵ�ƶƳƺĭ��śźƤƗ�ƽřƀŝǀŹŚ�ƴƛƾ�Ţſř.��ŢǀſŚƀů�ƾſŹźŝ�ŢƸūƭŵĦĩ�ŚƷƽ�

źƔƳŵŹƺƯ�ƽźſƺſ�ŢǀſŚƀů�ƲǀǀƘţ�ƶŝŚƄƯ�ƁƹŹ�Żř�Ŷƿŵźĭ�ƵŵŚƠŤſř�ŚƷ���ƭŚŬƳř�ŢƸū�ƁƹŹ�Ʋƿř�ŹŵŢƀţ�ŚƷƽ�ƶƔƠŰƯ�Żř�ŢǀſŚƀů�ƶƄǀƃ�ƽŚƷ�Ŷƿŵźĭ�ƵŵŚƠŤſř�ŻŚŝƹŹ�ƽř���ƽŚƷŻƹŵ
ěźƬĩ�ƭƺưſ�ƞƬŤŴƯǀźƿƀƫƺƯř�ŽƺƠǀ�ƱƺÖÒ��ŵ��ƿŻŚƿƀƫƺƯř�Ʊƺƴǀ�ƱƺÖÕ���ƪŝŚţƹ�Źŵƺě�ƪƿŹŚŝŹŚƧ��ÕÒ���ƱƺǀƀƫƺƯř�ƱƺǀţǇŚƯ�ƹÒÔ�ŚƟ��ƿ�ƭŚĪ��ºƴŝŶƿśŹŚĩƺ�����ƪºŝŚţƹ�ŹŵƺºěÕÒ��

Ŷƃ�ƝźƈƯ��ƶƳƺĭ�ŚƷƽ�ŚƯŻō�ŵŹƺƯ�ƭŵĦĩƿŚƷŻƹŵ�ƶŝ�ŢŞƀƳ�Ƃƽ�Ƈƺţǀƶ�ƵŶƃ�ţǇŚƯ�ƮſǀŶƳŵƺŝ�ƭƹŚƤƯ�Ʊƺ��ƫŚůŹŵƾ�ƶƳƺĮƸĩ�ŚƷƽ�ŚƯŻō�ŵŹƺƯƿŵ�Ʈſ�ƶŝ�ŢŞƀƳ�ƂƿŻŚƿ�ŢƔƬƛ�Śŝ�Ʊƺƴ
ÎÒ��ľǈƯŚĩ��ƹ�ŽŚƀůÎÍÍ��īźƯ�Ưƹǀź��ŢƔƬƛ�ƪŝŚƤƯ�Źŵ�ƹ�ŶƳŵřŵ�ƱŚƄƳÎÍ��řƿ�Ʈſ�ƲƶƳƺĭ�ŚƷƽ�ěŚſƺţƺŝƹżƯŽƺŘ��ƹƸţŚưſƺţƺŝƺƀĜưĩǀƴƀƾľǈƯŚĩ��ŢƃŸĭ�Żř�ŶƘŝ�ƹ�ŽŚƀůÏÑ�

�ŢƗŚſīźƯ��ƹ�Ưǀź�ÎÍÍ���ƶƳƺĭ�ŚƯřŚţƺŤƴţƺƷŘƀƬſƾÓÍ��īźƯ��ƹ�Ưǀź�ŵřŵ�ƱŚƄƳ��ƶƳƺĭ�ŚƷƽ�ŚƯŻō�ŵŹƺƯƿŵ�ƭƺưſ�ƶŝ�ŢŞƀƳ�ƂƿŻŚƿěźƬĩ�ƹ�ƱƺƴǀźƿŶƴŤƀƷ�ŽŚƀů�ŽƺƠ����ŚƴưºƋ
ƳŚƯŻ�ƵŻŚŝ�Śŝ�źưŤƀƯ�šŚƘƫŚƐƯƾ�ƯŻ�Źŵ�ŜſŚƴƯǀŻ�ƶƴƿŬƴſ�Ţƀƾ�ƇƺţǀƯ�ƶƾ�ŵŵźĭ���

 
Susceptibility of dangerous scorpions of Ilam province to WHO recommended insecticides 
 
Gowhari, I.1, S. Molaei Birgani1, F. Gowhari2, R. Gowhari2 and A. Abaszadeh2 
1.Zoology, Payam-e-Noor University, Sh_Gowhari@yhoo.com�2.Medu. Ilam province 
 

Scorpions belong to phylum arthropoda, subphylum Chelicerata, and class Arachnida. Due to accidental human sting and 
Scorpionism, scorpions are considered of important medical arthropods. Ilam province, western Iran having various climates 
is of rich scorpion fauna. The bioassay of scorpions was carried out by cockroach method with some modifications using 
glassy chambers. Different doses of ChloropyrifosEC 95%, Diazinon EC 98%, Carbaryl WP 85%, Malathion EC 57%, Ficam 
(Bendiocarb� WP 85% were tested. Bioassay data showed resistance to malathion at prescribed doses, however tested species 
were highly sensitive to Diazinon 15% with 100% mortality, and even M. eupeus & C. matthiesseni scorpions showed 100% 
mortality at 10% dose during 24 h which was 60% mortality for H. saulcyi at the same time. For Chloropyrifos, mortality rate 
in C. matthiesseni was 100% during 24 hours, but in H. saulcyi & M. eupeus during 72 hours, mortality rates were only 75%, 
showing much more susceptibility to Chloropyrifos. Scorpions were susceptible to Diazinon and Chlorpyriphos, but 
continuous monitoring of bioassay id recommended. 
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�żǀƫŚū�ƶŤƃ� Źŵ�šŚŤſř�ƪǀŤƠƳ� ŚŤŝ� ƹ�šŚŤſř�ƪǀŤƠƳ� ŚƠƫō�ƽřźŤƀŝƺſ� ƹŵ� Śŝ� ŻřźŤſř�ƮƿżƳō�ĨǀưŤƿŹ� ƵĦƿƹ�ŢǀƫŚƘƟ�ƾſŹźŝ� �
Aphis gossypii��
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Study of rhythm in esterase specific activity with á-naphtyl acetat and â-naphtyl acetate 
substrates in aphis gossypii  
 
Bagheri, F., Kh. Talebi�and Sh. Zare 
Plant Protection Department, College of Agriculture and Natural Resources, University of Tehran, Karaj, Iran,�
fzhbghr.ir@gmail.com 
 

Some insects show different circadian rhythm in enzymatic specific activity at different times of the day. An experiment 
was carried out to investigate the existence of circadian rhythm in esterase specific activity of Aphis gossypii using á-naphtyl 
acetate and â-naphtyl acetate as substrates. The circadian rhythm experiment was performed with long days and short nights 
condition (16 hours light/8 hours dark), same as growth season light conditions, every four hours. Six time points considered 
as zeitgeber times including 0 (24), 4, 8, 12, 16 and 20. Esterase showed a thythmic specific activity with both substrates. 
Maximum and minimum observed specific activity has occurred at same zeitgeber time. The highest activity was at zeitgeber 
time 4 and the lowest activities were at zeitgeber times 8 and 16. The calculated specific activity for á-naphtyl acetate were 
4.75, 3.34 and 3.38 (U/mg protein) and for â-naphtyl acetate were 1.54, 1.16 and 1.13 (U/mg protein) respectively. 
Significant difference was observed between the highest and the lowest specific activity for both substrate but difference 
between the lowest specific activities was not significant. 
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