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Abstract: 
The use of herbal compounds is one of the alternative methods are proposed for methyl bromide and phosphine 

replacement. So far, many studies related to the insecticidal properties of plant products are done. But the commercial 
formulation of herbal insecticides with acceptable pest control efficacy have not been presented except very few cases. 
In this study, the efficacy of a commercial formulation of the herbal insecticide containing essential oils of sagebrush, 
clove, marjoram and herbal emulsifier (Zharjak®) for control of confused flour beetle (Tribolium confusum) was 
evaluated. The contact toxicity of this compound (in three doses, 1.5, 2 and 2.5%) were compared with a recommended 
synthetic insecticide for storage pests (pirimiphos methyl with dose 0.4%) and herbal insecticide soap (Palizin® with 
dose 2.5%) was tested in four replicates. The results showed that, Zharjak (2.5%), Palizin and pirimyphos methy 
caused acceptable mortality of T. confusum adult after 72 hours, when the adults released on treated surface 
immediately after surface treatment. Also direct spray treatment on T. confusum showed that Zharjak 2.5%, Palizin 
2.5% and pirimiphos methyl 0.4% have acceptable ability to control adults of confused flour beetle.  
Key words: Herbal pesticide, confused flour beetle, Zharjak®, storage pests, Tribolium confusum 
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ƃǀưǀŚƾƿ�ƏƺƬŴƯ�ŚƸƳřƾ�ƷŶƫō��ŚƷźŤſř�Żřǀ�ŚƷŶ�Ư�ŚƷ�Ʋěźţ�ƹ�ŚƷ�ƱƺŤĩ��ŚƷ�ƪĪƫřƾ�ŶƴƃŚŝ��ĩźţ�ƶģ�źĭřǀŜ�ƃǀưǀŚƾƿ��ƲĪưƯ�ŚƷ�žƳŚſř

ƌƘŝ�Źŵ�ŚƯř�ŶƴƃŚŝ�šƹŚƠŤƯ�Ţſřƾ�Ɵ�ƅřƺųǀżƿĪƾ�ŶƴŤƀƷ�ħźŤƄƯ��řŹřŵ�ŚƷ�žƳŚſřƽ�ƺŝƽ�źƋ�ƹ�ƆŴƄƯƿŜ�ƺƣ�ŢƀĪƃƽ��Ƶŵƺŝ
ƹŹ�źŝ�ŜƬƛř�ƹƽ�Źǈě�ŹƺƳƿƵż�Ư�źŧƺƯƾ��ŶƴƃŚŝ�ţŹŶƣ�ƶŝ�ƶŤƀŝƾ�Źǈě�ŹƺƳ�ƱŶƳŚųźģ�Źŵ�ƶĩƿƵż�Ư�ŶƳŹřŵƾ�ŚſŚƴƃ�řŹ�ŚƸƳō�Ʊřƺţƾƿ�ŵźĩ�

�ŚƷ�ƵŹŚƈƗ�ƹ�ŚƷ�žƳŚſřƽ�ĭǀƷŚƾ�ƿĪƾ�ŶƳŚĩ�ŻřƿŚƷřŶƽ�Śū�ƱřƺƴƗ�ƶŝ�ŜſŚƴƯƿżĮƿƲ�ĩźţǀšŚŞ�ƃǀưǀŚƾƿ�ŤŤƴſǀĨ�ŝ�Źŵ�ƶĩ�ŶƴŤƀƷǀƲ�
ĩźţǀšŚŞ�ěǀŵŚƸƴƄ�źŤưĩ��ƵŶƃƿƲ�řźŝ�řŹ�źƐųƽ�ŰƯ�ƹ�ƱŚƀƳřǀƎ�ŻƿŢƀ�ŶƳŹřŵ��řƿƲ�ĩźţǀšŚŞ�Ưƾ�ƳřƺţƴŚū�ƱřƺƴƗ�ƶŝ�ŶƿżĮƿƴƾ��ŜſŚƴƯ
řźŝƽ�ĩźţǀšŚŞ�ƃǀưǀŚƾƿ�ŚƷŹƺƄĩ� Źŵƽ�ĭ� Źřźƣ� ƶūƺţ� ŵŹƺƯ� �ƶƘſƺţ� ƩŚů� ŹŵǀŶƳź��Navarro et al., 2001�� �ř� ŚŝƿƲ��ŻƺƴƷ� ƩŚů

ŵƹŶŰƯƿŢ�ŚƷƾƿ�řźŝƽ�ŚƷ�Ƃĩ�ƵźƄůƽ�ĭǀƷŚƾ�Şƣ�Żř� �ŵŹřŵ�ŵƺūƹǀƪ�Śě�ŢŝŚƣŹ�šŹŶƣǀƿƲ�ĩźţ� ŚŝǀšŚŞ�ŶūƿŶ��ŽźŤſŵ�Źŵ�ƔƳǀ�ź
ĩźţǀšŚŞ�żŤƴſƽ�Ŷūƿ�Ŷ�ǇƺƈŰƯưŴţ�šǀźƽ�Ư�ƹǀŝƹźĪƾ�ƛ�ƹǀƵź���ŚƤƯ�Źŵ�ƶĩƿƶƀ��Śŝ�ƾưƿŶƣ�šŚŞǀĩźţƣ�źƔƳ�ŻřǀŢư��ƹ�źţ�ƶƟźƇ�Śŝ

ř� ŚŤŞƀƳƿƲư�ŶƴŤƀƷ��ĩźţǀšŚŞ�ĭǀƷŚƾ�Ưƾ�źţ� ƮƸƯ�ƂƤƳ� ŶƴƳřƺţƽ�ƫƺţ� ŹŵǀŶ�řŸƛ�šǇƺƈŰƯ�Ţƃřŵźŝ� Żř� ŶƘŝ�ŢƓŚƠů� ƹƾƿ��Źŵ
ŚƷŹƺƄĩƽ��ŶƴƃŚŝ� ƶŤƃřŵ� ƶƘſƺţ�ƩŚů� Źŵ�Isman, 2006�� �ŚƷ�žƳŚſřƽ�ĭ� Żř� ƵŶƃ�ũřźŴŤſřǀƱŚƷŚ�řŹřŵƽ�Ƅĩ�ƮŴţ�šřźŧřƾ���Źƹŵ
ĭŶƴƴĩƾ��ŸƜţ�ŶƋƿƶ�řƽ��ƤƗǀƮ�ĭŶƴƴĩƾ�Ƅĩ�ƵźƄů�ƹƾ�Ưƾ�ŶƴƃŚŝ��řƿƲ�ĩźţǀšŚŞ�Ưƾ�źƏ�Żř�ŶƴƳřƺţƿƢ�ſŚưţƾ��ĩřŹƺųƾ��ƃŹřƺĭƾ��ƹ

ƿŚ�ƀƠƴţƾ�ŚưƳ�źŧřƿŶƴ��Lee et al., 2001���ř�Ƶƹźĭ�ŹŚƸģ�źƋŚů�ƩŚů�ŹŵƬƇƾ�ŚƷ�ƵŵŹƹōźƟ�Żřƽ�ĭǀƷŚƾ�ě�ƪƯŚƃǀ�ƭƹźţź�ƳǀţƺĪǀ�Ʋ�ƳǀƮ��ƹ
řźŝ�ŚƷ�žƳŚſřƽ�Ư�ƵŵŚƠŤſř�šřźƄů�ƩźŤƴĩƾ�ŶƳƺƃ��ƿĪƾ�Ǉŵ�Żřƿƪ�ŚƷ�ƵŵŹƹōźƟ�Żř�ƵŵŚƠŤſřƽ�ĭǀƷŚƾ�Ƴ�ƭŶƗ��šŚƟō�ƩźŤƴĩ�ŹŵǀŻŚ��ƶŝ

ĥƺƫƺƴĪţƽ�ěǀƶŤƣźƄ�Ƹţ�Źŵǀƶ�Ư�ŚƷ�ƵŹŚƈƗ�ƹ�ŚƷ�žƳŚſřƾ�ř�ƹ�ŶƃŚŝƿƲ�ƬŰƯ�ŵřźƟř�ƶĩƾ�Ư�ŵƺųƾ�ř�ŶƴƳřƺţƿƲ�ĭǀƱŚƷŚ�Źƹō�Ɩưū�řŹƽ�
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�ƹ�ƵŵźĩƿŚ�Ŷƴƴĩ�ƵŵŚƠŤſř�ŚƸƳō�Żř�ƹ�ŶƴƷŵ�ƁŹƹźě��ƟźƏ�Żřƾ�ƫŵ�ƶŝǀƪ�řżƟřƿƂ�żƷƿƶƴ�ƫƺţǀŶ�ŚƷ�Ƃĩ�ƵźƄů�ƶƘſƺţ�ƹƽ�Ŷūƿ�Ŷ�řżƟřƿƂ�
ŚƷ�Ƃĩ�ƵźƄů�ƶŝ�šřźƄů�ŢƯƹŚƤƯƽ�ƗƺƴƈƯƹ�ƾ�żƷƿƶƴ�ƽ�ǇŚŝƽ�ŚƷ�Ƃĩ�ƵźƄů�Żř�ƵŵŚƠŤſřƽ�ƗƺƴƈƯƾ�ţřŵŹřƹƾ�ŚƷŹƺƄĩ�Źŵƽ�

ĩźţ�Żř�ƵŵŚƠŤſř��ƶƘſƺţ�ƩŚů�ŹŵǀšŚŞ�ĭǀƷŚƾ�ŝǀźŤƄ�ŝ�ƹǀźŤƄ�Ư�ƶƟźƇ�ƶŝ�ƱƹźƤƯƾ�ŚưƳƿŶ��Stain, 1998�����
ƮƷ�ŚƷ�ƵŵŹƹōźƟ�ƎƤƟ�Ʊƺƴĩřƽ�ƶſ�ĭ�ƶƳƺĭǀƷŚƾ�ŹŚŬţ�šŹƺƇ�ƶŝƽ�Ư�ƵŵŚƠŤſř�Ƃĩ�ƵźƄů�ƱřƺƴƗ�ƶŝƾ�ŶƳƺƃ��ĩźţ��ƱƺƴţƹŹǀŞƾ�

ĭ�Żř�ƶĩ�ŢſřǀƵŚ�Derris�Ư�ƵŵŚƠŤſř�Ƃĩ�ƵźƄů�ƱřƺƴƗ�ƶŝ�ƹ�ƵŶƃ�ƢŤƄƯ�šǇƺƤŝ�ƵŵřƺƳŚų�Żřƾ�ŵƺƃ��ƫƺţǀŶ�řƿƲ�ĩźţǀŜ�ƫŵ�ƶŝǀƪ��ŵƺūƹ
ŚƷ�īƺƫŚƳōƽ�ŤŤƴſǀĨ��ƂƷŚĩ��źţ�ƱřŻŹřƿƶŤƟŚ�Ţſř��ƯƹŵǀƲ�ĩźţǀŜ�ěǀźţźƿƲ�ĭ�Żř�ƶĩ�ŢſřǀƵŚ�Chrysanthemum sp.�Ư�Ţſŵ�ƶŝƾ�ōƿŶ�

�ŵƹŶů�Żř�ƹÎÒÍ�ě�ƩŚſǀƂ�ƫƺţ�Ʊƺƴĩ�ŚţǀŶ�Ưƾ�ŵƺƃ��ƯƺſǀƲ�ĭ�ƵŵŹƹōźƟǀƷŚƾ�źģƿƂ�ŹŚŬţ�šŹƺƇ�ƶŝ�ƶĩ�Ţſřƽ��ƵŵŚƠŤſř�ŵŹƺƯ
Ţſř�ƶŤƟźĭ�Źřźƣ� �ſǇƺƯźƟ�źƋŚů�ƩŚů�ŹŵǀƱƺ�ŚƷƽ�ƹŚů�ƞƬŤŴƯƽ�źģƿƂ�ƫƺţ�ƎſƺţǀŶ�ƘŤƯ�ƱŚĭŶƴƴĩŵŶƽ��ŹƺƄĩ�Źŵ� ľŚŞƫŚƛ�ƶĩ

ƫƺţ�ŶƳŹřŵ� Źřźƣ�ƱŚŤſƹŶƴƷǀŶ�Ưƾ��ŶƳƺƃ�Kis-Tamas, 1990�� �ŵ� ŻřƿƵŚĭŶ�ŹŚŬţƽ�ŚŝƿŶ�ŚƀƯ�ŢƬƗ� ƶŝ� ƶĩ� ŵƺưƳ� ƶūƺţƿƪ�ŵŚƈŤƣřƽ��
ƤŰţǀšŚƤ�ſŹźŝ�ƹƾ�ĩźţ�ƅƺƈų�Źŵ�ŚƷǀšŚŞ�ĭ�Ƃĩ�ŢƟōǀƷŚƾ�Ŷƴĩ�ƶŝƽ�ƭŚŬƳř�Ưƾ�ƫƹ�ŵƺƃƾ�Ɨ�ŹŵǀƲ�ƫƺţ�ƹ�ƶƘſƺţ�ƩŚůǀŶ�řƿƲ�
ĩźţǀšŚŞ�ř�ƶŞƴū�ŵƺųƽ��ŻřěǀřŶƿƂ�ĩźţ�ŹƺƸƓ�ƹǀšŚŞ�ŝƾ�řźŝ�źƐųƽ�ŰƯ�ƹ�ƱŚƀƳřǀƎ�ŻƿŢƀ�Ưƾ�ŶƃŚŝ����

�ŵŹō�ƽ�ƶƄĜƃ�ƽƹŹ�ƞƬŤŴƯ�ƱŚƷŚǀĭ�ƾƄĩ�ƵźƄů�ƅřƺų�ƅƺƈų�Źŵ�ƵŶƃ�ƭŚŬƳř�šŚƤǀƤŰţ�Ƣŝřƺſ�Żř�ƾƄŴŝ�ƶŝ�ƶƯřŵř�Źŵ
ŵƺƃ�ƾƯ�ƵŹŚƃř��ƵŚǀĭ�ƾƫƺƳŚţř�ƹ�ƾƳŚŤƯƹźƬĩ�ƽŵ�ƽŚƷ�ƵŹŚƈƗ�ƾƴǀųŶţ�źŧř Origanum vulgare L. ��ƽŶƃŹ�ƪůřźƯ�ƽƹŹ�ƹ�ƹŹǇ��ƮŴţ
ƪƯŚĩ�šřźƄů Tribolium confusum źƿŵŚƤƯ� ƹ�ŢƟźĭ� Źřźƣ�ƾſŹźŝ� ŵŹƺƯ� LC50��ƪƯŚĩ�šřźƄů�ƽřźŝ�ƾƳŚŤƯƹźƬĩ�ƽŵ�ƽ� ƵŹŚƈƗ
�ŵŹō�ƽ�ƶƄĜƃÒÎ/ÏÍÕÑ���Śŝ�źŝřźŝ�ƾƫƺƳŚŤƯ�ƽ�ƵŹŚƈƗ�ƹÒÔ/ÎÔÏÓ�Ŷƿŵźĭ�ƶŞſŚŰƯ�řƺƷ�źŤǀƫ�źŝ�źŤǀƫƹźĪǀƯ�(Marouf et al., 2009)� . �Źŵ

�Źƹŵ�ƱřżǀƯ��źĮƿŵ�ƾƃŹřżĭ�Ŝǀţźţ�ƶŝ�ŵŹō�ƶƄĜƃ�ƽřźŝ�ŽƺŤĜǀƫŚĩř�īźŝ�Źŵƺě�ƹ�ŽƺŤĜǀƫŚĩř�ŹŸŝ�Źŵƺě�ƾĭŶƴƴĩÔÒ���ƹÓÒ��Ţſř�Ƶŵƺŝ 

�(Modarres Najafabadi, 2004)��ƽŚƷ�īźŝ� Żř� ƪƇŚů�žƳŚſř Eucalyptus saligna �ƽƹŹ� Ʊō�ƾſŚưţ� źŧř� ƾſŹźŝ� ŹƺƔƴƯ� ƶŝ� żǀƳ� �
T. confusum��žƳŚſř� Ʋƿř� ƶĩ�Ţſř� Ƶŵřŵ� ƱŚƄƳ� ŪƿŚŤƳ� ƹ� ƵŶƃ� ƵŵŚƠŤſř� ƽƹŹ� šŚƠƬţ� ŵŚŬƿř� Źŵ� ƽŹřŵ� ƾƴƘƯ� źŧř� ƲƿřŵŹřŵ� ŢƟō�

(Tapondjoua et al., 2005)��ƶƿŸƜţ�ŶƋ�ŢǀƫŚƘƟ�ƍŚŞţŹř�ƲǀưƷ�Źŵ�Ʋǀƴģ�ƮƷ�ƶǀƬƗ�ƱŚǀƳŻ�ƹ�żŞſ�ƵźƿŻ�ƱŚƷŚǀĭ�žƳŚſř�ƽř T. castaneum 

� ƵźƿŻ� Żř� źŤƄǀŝ�ŢƟō�Ʋƿř� ƶǀƬƗ� ƱŚǀƳŻ� ƵŚǀĭ�ƽř� ƶƿŸƜţ� ŶƋ�ŢǀƫŚƘƟ� ƶĩ� Ŷƃ�ƆŴƄƯ� ƹ� ƶŤƟźĭ� Źřźƣ�ƾſŹźŝ� ŵŹƺƯŶƃŚŝ� ƾƯ� żŞſ�
(Khodadoust et al., 2011)�. ��ŽƺŤĜǀƫŚĩř�ƱŚƷŚǀĭ�īźŝ�ƾƀƠƴţ�Ţǀưſ�ŚŤſřŹ�ƲǀưƷ�Źŵ�Eucalyptus camaldulensis���Źƺƃ�ƽźƐŝ�ƹ

�Callistemon viminallis���ƪƯŚĩ�šřźƄů�ƽƹŹÎ��ŚţÐ��ŵŹō�ƶƄĜƃ�ƵŻƹŹ�T. confusum���ƽŚƷƹŹǇ�ƽƹŹ�ƹÒ��ƹÏÍ��ŵŹƺƯ�Ʊō�ƽ�ƵŻƹŹ
� źŝ� �ŢƟźĭ� Źřźƣ�ƾſŹźŝ� ƵŶƴƄĩ�ŢƔƬƛ� �ŪƿŚŤƳ�ŽŚſřÒÍ��ŽƺŤĜǀƫŚĩř�žƳŚſř�ƽřźŝ� ƪƯŚĩ�šřźƄů�ƽƹŹ� ŶƇŹŵÕÕ/ÏÍ��ƽřźŝ� ƹ

� Źƺƃ�ƽźƐŝ�žƳŚſřÍÓ/ÏÍ�ŶƯō�ŢſŶŝ� řƺƷ� źŤǀƫ� źŝ� źŤǀƫƹźĪǀƯ. � ƵŶƴƄĩ�ŢƔƬƛ� ƲǀƴĤưƷÒÍ� ��žƳŚſř� ƽřźŝ� ƩƺƈŰƯ� Ƶŵƺţ� Źŵ
�Ŝǀţźţ�ƶŝ�Źƺƃ�ƽźƐŝ�ƹ�ŽƺŤĜǀƫŚĩřÒÍ/ÕÔÒ��ƹÏÔ/ÔÑÎ�ŶƯō�ŢſŶŝ�řƺƷ�źŤǀƫ�źŝ�źŤǀƫƹźĪǀƯ�(Hamzevi et al., 2011)�.��

ƵŶƴƴĩ�Ŷǀƫƺţ�ƽƺſ� Żř� ƵŶƃ� ƶƿřŹř�šŚƗǈƏř�ŽŚſř� źŝ�ƵźƄů�ƽ��Ŝǀĩźţ�Ʋƿř� �ĨūŹřĥ�ƾƷŚǀĭ�Ƃĩ�ƽŚƷ�žƳŚſř� ŚƄƴƯ�ƽřŹřŵ
�ƾŝō�ƶƿŚě�Śŝ�ŹřŶƿŚě�ƱƺǀƀƫƺƯř�šŹƺƇ�ƶŝ�Ʊō�ƱƺǀſǇƺƯźƟ�ƹ�Ţſř�ƾƷŚǀĭ(EC)�ŶƃŚŝ�ƾƯ���ƵźŧƺƯ�ŵřƺƯ��Żř�ƪĪƄŤƯ�Ƃĩ�ƵźƄů�Ʋƿř

�ƾƯ�ƵřźưƷ�ŵřƺƯ�źƿŚſ�ƹ�ƵŶƴƴĩ�ƂŴě��ƾƷŚǀĭ�źƿŚƠǀƀƫƺƯř��ƶƴƯŹŵ�ƹ�ĨŴǀƯ��ƁƺŬƳŻźƯ�ƶƬưū�Żř�ƾƷŚǀĭ�ŹřźƟ�ƽŚƷ�žƳŚſř�ƹ�ƾƷŚǀĭ
ŶƃŚŝ� �ƂƧ�ƵźƄů�źƿŚſ� Śŝ�ƶƀƿŚƤƯ�Źŵ�ƦūŹřĥ�ƾƷŚǀĭ�ƂƧ�ƵźƄů�ƾƿřŹŚƧ�ƾſŹźŝ�ƂƷƹĦě�Ʋƿř�Żř�ƝŶƷ��šřźƄů�ƩźŤƴƧ�Źŵ� ŚƷ
ƪƯŚƧ�ƶƄĜƃ�ƽŹŚŞƳř�ŢƟō�ƶƳƺĭ�ƹŵ�ƶƐƤƳ�ŹŚƸģ�Ʀſƺſ�ƹ�ŵŹō�ƽ�ƾƯ�šŚŝƺŞů�ƽř�ŶƃŚŝ��
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ƁƹŹ�ƹ�ŵřƺƯ�ŚƷ��
ƵźƄů�ƂƿŚƯŻō�ŵŹƺƯ��

�ƶƄĜƃ�ƽŚƷ�ŵŹō�Tribolium confusum J du Val.���ƢǀƤŰţ�Ʋƿř�Źŵ�ƵŵŚƠŤſř�ŵŹƺƯ�ƪƯŚƃ�ƾƿřŸƛ�ƎǀŰƯ�ƽƹŹÎÏ��ŵŹō�Ţưƀƣ
ƱƹŶŝ�ŹƺţŚŝƺƨƳř�Źŵ�ƭŶƴĭ�ŽƺŞſ�Ţưƀƣ�Ʀƿ�ƵřźưƷ�ƶŝ�ƭŶƴĭ�ƪƯŚƧ��ƽŚƯŵ�Śŝ�ƾƿŚƴƃƹŹÎtÏÖ�ƶūŹŵ�ŽƺǀƀƬſ�ƹ�ŢŝƺƏŹ�ƾŞƀƳ�

ÒtÓÍ�ŶƇŹŵ�ƁŹƹźě�Ƶŵřŵ�ŶƳŶƃ� ƶƄĜƃ�Ʋſ�ƽŻŚſ�ƱŚƀƨƿ�ƽřźŝ��šŶƯ�ƶŝ�ƪƯŚƧ�šřźƄů�ƽŻŚſ�ŚƷŹ�Żř�ŵŹō�ƽŚƷÏÑ��ƽƹŹ�ŢƗŚſ
�ƵŵŚƠŤſř�ƪƯŚƧ�šřźƄů�ƝŸů�žĜſ�ƹ�ŵŹō�ƾƿřŸƛ�ƎǀŰƯŶƃ.��

��
ŚƷ�Ƃĩ�ƵźƄůƽ�ƾſŹźŝ�ŵŹƺƯ��

ƺƯř�ƱƺǀſǇƺƯźƟ�ƶƳƺưƳ�ƹŵ�ƢǀƤŰţ�Ʋƿř�ŹŵĨūŹřĥ�ƽŹŚŬţ�ƭŚƳ�Śŝ�ƾƷŚǀĭ�Ŝǀĩźţ�Żř�Ʊƺǀƀƫq���ĨūŹřĥA��ĨūŹřĥ�ƹC��Żř�ƶƧ
�šƹŚƠţ�źĮƿŶƨƿ�Śŝ�ƱƺǀƀƫƺƯř�šřŹŷ�źƐƣ�źƔƳŶƴŤƃřŵ��Żŵ�ƶſ�ŹŵÒ/Î��Ï��ƹÒ/Ï��ŶƇŹŵ�Ţĩźƃ�ƵŶƃ�ƶǀƇƺţ�Żŵ����ƾƷŚǀĭ�ŜǀƧźţ

ƲƿżǀƫŚě®��Żŵ�ŚŝÒ/Ï�ĨǀƬŤĩř�ƽŹŚŬţ�ƭŚƳ�Śŝ�ƪǀŤƯ�ŽƺƠǀưƿźě�ƵźƠƀƟ�Ʈſ�ƹ�ŶƇŹŵ®��Żŵ�ŚŝÑ��ŹřżƷ�Źŵ�Ñ�Í�ŶƇŹŵ���Źřźƣ�ƾſŹźŝ�ŵŹƺƯ
ŶƴŤƟźĭ.���
��

ŚƷ�Ƃĩ�ƵźƄů�ƾĭŶƴƄĩ�ƱřżǀƯ��
�ƽřźŝ��Ŝǀĩźţ�Ʋƿř�Ʊŵƺŝ�ƾſŚưţ�źŝ�ƾƴŞƯ�ƦūŹřĥ�ŜǀƧźţ�ƵŶƴƴĩ�Ŷǀƫƺţ�ƽƺſ�Żř�ƵŶƃ�ƶƿřŹř�ƝźƈƯ�ƪưƘƫřŹƺŤſŵ�ƶŝ�ƶūƺţ�Śŝ

��ŚƷ�ƂƿŚƯŻō�ƭŚŬƳř�ŹřŶƤƯÐ�ŚţÑ�ǀĩźţ�Żř�Ĩƿ�źƷ�Żř�ƵŶƃ�śŚŴŤƳř�ƽŚƷŻŵ�Żř�źŤǀƫ�ƾƬǀƯ�źƐƣ�ƶŝ�ƽźŤě�ƝƹźƓ�śŹŵ�ƹ�ƞƧ�ƪųřŵ��šŚŞ
Ö�Ŷƃ�ƵŶƳŚųźģ�ƾŝƺŴŝ�ƝƹźƓ�žĜſ�ƹ�Ŷƃ�ƶŤŴƿŹ�źŤƯ�ƾŤƳŚſŶƳ��Ƃƃƺě�řŹ�ƽźŤě�ƝƹźƓ�ƾƬųřŵ�ŮƐſ�ľǈƯŚƧ�ŜǀƧźţ�Śţŵřŵ� �Żř�ŶƘŝ

�ŵƹŶů�ŢƃŸĭÐ��ŚţÒ�ǀƣŵƤ�ƽźŤě�ƝźƓ�źƷ�ƱƹŹŵ��ƝƹźƓ�ƱŶƃ�ĨƄų�Żř�ŶƘŝ�ƹ�ƶÏÍ��Ʊřƺū�ƪƯŚĩ�ƽ�ƵźƄů�Ð��ŚţÒ�ƵŻƹŹ���źƷ�Żř
ƶƳƺĭ�Żř�Ĩƿ�Ŷƃ�ƽŻŚſ�ŚƷŹ�ƶƳŚĭřŶū�ŹƺƐŝ�ŚƷ� �ƽŚƷ�ƱŚƯŻ�Źŵ�šŚƠƬţ�ƁŹŚưƃÏÑ��ÑÕ��ƹÔÏ��šřźƄů�ƽŻŚſ�ŚƷŹ�Żř�ŶƘŝ�ŢƗŚſ

Ŷƃ�ƭŚŬƳř�ƪƯŚĩ� ��Ʊřƺū�ƪƯŚĩ�šřźƄů�ƽƹŹ�ƮǀƤŤƀƯ�ƽźĜſř�šŹƺƈŝ� ƵŶƃ�śŚŴŤƳř�ƽŚƷŻŵ�Ʋǀƴģ�ƮƷ�Ð�� ŚţÒ�ƵŻƹŹ���ƪųřŵ�ƶĩ
ŹŚưƃ�ƵŶƃ�źĩŷ�ƽŚƷ�ƱŚƯŻ�Źŵ�ƹ�Ŷƿŵźĭ�ƩŚưƗř�ŶƳŵƺŝ�ƵŶƃ�ƽŻŚſ�ŚƷŹ�ƽźŤěŶƃ�ƭŚŬƳř�šŚƠƬţ�Ɓ� �ŹřźĪţ�ŹŚƸģ�Źŵ�ŚƷ�ƂƿŚƯŻō�Ʋƿř

Ŷƃ�ƵŵŚƠŤſř�źƐƤƯ�śō�Żř�ŶƷŚƃ�ŹŚưǀţ�ƽřźŝ�ƹ�ƭŚŬƳř���
��

ƽŹŚƯō�ƪǀƬŰţ�ƹ�ƶƿżŬţ��
ŹřżƟř�ƭźƳ�Śŝ�żǀƳ�ƽŹŚƯō�ƪǀƬŰţ�ƹ�ƶƿżŬţ�ƹ�ƭŚŬƳř�ƾƟŵŚƈţ�ǈƯŚĩ�ŭźƏ�ŜƫŚƣ�Źŵ�ŚƷ�ƂƿŚƯŻō�Ʋƿř SAS Ŷƃ�ƭŚŬƳř.��ƶƧ�ƽŵŹřƺƯ�Źŵ

ŝ�Ŷƃ�ƵŶƷŚƄƯ�šŚƠƬţ�ŶƷŚƃ�ŹŚưǀţ�ŹŵƶƐŝřŹ�Żř�šŚƠƬţ�ŶƇŹŵ�ŭǈƇř�ƽřź��ƽAbbott (1925)�Ŷƃ�ƵŵŚƠŤſř���ŵŹƺƯ�ŵŹřƺƯ�Źŵ�Ʋǀƴģ�ƮƷ
Ƶŵřŵ�ƖƿŻƺţ�Ʊŵźĩ�ƩŚƯźƳ�ŹƺƔƴƯ�ƶŝ�ŻŚǀƳ�Ƶŵřŵ�ƪƿŶŞţ�ƽřźŝ��ŚƷ��ƎŝřƹŹ�Żř�ŚƷlog x��ƹx+0.5¥�Ŷƃ�ƵŵŚƠŤſř� 

��
ŪƿŚŤƳ��

ŚƷ�Ƃĩ�ƵźƄů�ƶŝ�ŭƺƐſ�ƽŻŚſ�ƶŤƄƛō��
�ŢƗŚſ� ŹŚƸģ� ƹ�Ţƀǀŝ� ŢƃŸĭ� Żř�žě�ƞƬŤŴƯ� ƽŚƷŹŚưǀţ� źŧř� Źŵ� ƪƯŚƧ� šřźƄů�šŚƠƬţ� ƵŶƯō� ŢſŶŝ� ŪƿŚŤƳ� ŽŚſř� źŝ

(F=24.40; df=7,24; P<0.000)�ŢƗŚſ�ŢƄƷ�ƹ�ƪƸģ��(F=16.79; df=7,24; P<0.000)��ŢƗŚſ�ƹŵ�ƹ�ŵŚŤƠƷ�ƹ(F=29.11; df=7,24; 

Archive of SID

www.SID.ir

http://www.sid.ir


Ʋǀŝ�ƵźĮƴƧ�Ʋǀƫƹř�ƵźƄů�ƾƬƬưƫř��Ʊřźƿř�ƾſŚƴƃ�î�ì�ŹƺƿźƸƃ�ÎÐîé� �ÎÓÐ��

��

163 1st Iranian International Congress of Entomology, 29�31 August 2015 

 

P<0.000)�ƬŤŴƯ�ƽŚƷŻŵ� ƶŝ� ƶŤƄƛō�ƽźŤě�ƝƹźƓ� Źŵ�ƽŻŚſ� ŚƷŹ� Żř�žěŚƷŹŚưǀţ�Ʋǀŝ� ƶƧ� ŵřŵ�ƱŚƄƳ� ŚƷ�Ƃĩ�ƵźƄů�ƕřƺƳř� Żř�ƞ��ƽ
�ƞƬŤŴƯ�ŢƔƬƛ�ƹ�ŜǀƧźţ�ƕƺƳ�ŚƸƳō�ƽŚƷ��ŵŹřŵ�ŵƺūƹ�Źřŵ�ƾƴƘƯ�šƹŚƠţ����

�ƽŚƷ�ƱŚƯŻ�Źŵ�šŚƠƬţ�ƱřżǀƯ�ƲƿźţǇŚŝ�ŽŚſř�Ʋƿř�źŝÏÑ��ÑÕ��ƹÔÏ��źŝřźŝ�Ŝǀţźţ�ƶŝ�ƪƯŚƧ�šřźƄů�ƽŻŚſ�ŚƷŹ�Żř�žě�ŢƗŚſ
�ŚŝÒÍ�ÔÔ��ÒÍ�ÕÔ��ƹÍÍ�ÖÒ��ŹŚưǀţ�Źŵ�ŶƇŹŵÑ�Í�Źŵ�Ţſř�Ƶŵƺŝ�ƪǀŤƯ�ŽƺƠǀưƿźě�ŜǀƧźţ�Żř�ŶƇ���ƵŹŚưƃ�ƩƹŶū�Źŵ�ƶƧ�ŹƺƏ�ƱŚưƷ
Î�ƾƯ�ƵŶƷŚƄƯ��ƱŚƯŻ�Źŵ��šŚƠƬţ�ƱřżǀƯ�ƲƿźţǇŚŝ�ŚƷŹŚưǀţ�ƾƯŚưţ�Źŵ�ŵƺƃÔÏ��ƵŶƃ�ƵŶƷŚƄƯ�ƪƯŚƧ�šřźƄů�ƽŻŚſŚƷŹ�Żř�žě�ŢƗŚſ

Ţſř���ƦūŹřĥ�ŜǀƧźţ�ƹŵ��ƂƿŚƯŻō�ŵŹƺƯ�ƾƷŚǀĭ�šŚŞǀƧźţ�Ʋǀŝ�ƾƟźƏ�ŻřC��Żŵ�Źŵ�ƲƿżǀƫŚě�ƹÒ�Ï��ŶƇŹŵ��ŢƃŸĭ�ŚŝÔÏ��Żř�ŢƗŚſ
ƶƄĜƃ�ƪƯŚƧ�šřźƄů�Źŵ�ŶƇŹŵ�ŵŚŤƠƷ�Żř�Ƃǀŝ�šŚƠƬţ�ŜūƺƯ��ƪƯŚƧ�šřźƄů�ƽŻŚſŚƷŹ�ƵŶƃ�ŵŹō�ƽ��ŶƳř��ƩƹŶūÎ�����

��
ƵźƄů�ƮǀƤŤƀƯ�ƽźĜſř�Ƃĩ�šřźƄů�ƽƹŹ�ŚƷ��

�ƂƿŚƯŻō�Żř�ƵŶƯō�ŢſŶŝ�ŪƿŚŤƳ�ƵźƄů�ƮǀƤŤƀƯ�ƽźĜſř�ƁƹŹ�ƶŝ�ƵŶƃ�ƭŚŬƳř�ƽŚƷ�Ƃĩ�ƶƄĜƃ�ƪƯŚƧ�šřźƄů�ƽƹŹ�ŚƷ��ƱŚƄƳ�ŵŹō�ƽ
ƶƧŵřŵ�ƦūŹřĥ�ƾƷŚǀĭ�šŚŞǀƧźţ�źŧř��A��ƦūŹřĥ�ƹC��ŢŞƀƳ�ƂƿŚƯŻō�Żř�ŢƫŚů�Ʋƿř�Źŵ�řźƿŻ�Ƶŵƺŝ�ƾſŚưţ�źŤƄǀŝ�ƵŶƃ�źƧŷ�šŚƟō�ƽƹŹ

Ŷƃ�ƶƔůǈƯ�ƽźŤƄǀŝ�šŚƠƬţ�ƾƬŞƣ�ŢƫŚů�ƶŝ���
�ŢƗŚſ� ŹŚƸģ� ƹ�Ţƀǀŝ� ŢƃŸĭ� Żř�žě�ƞƬŤŴƯ� ƽŚƷŹŚưǀţ� źŧř� Źŵ� ƪƯŚƧ� šřźƄů�šŚƠƬţ� ƵŶƯō� ŢſŶŝ� ŪƿŚŤƳ� ŽŚſř� źŝ

(F=72.19; df=7,24; P<0.000)�ŢƗŚſ�ŢƄƷ�ƹ�ƪƸģ��(F=65.72; df=7,24; P<0.000)��ŢƗŚſ�ƹŵ�ƹ�ŵŚŤƠƷ�ƹ(F=43.78; df=7,24; 

P<0.000)�ƵźƄů�ƕřƺƳř�Żř�ƞƬŤŴƯ�ƽŚƷŻŵ�ƮǀƤŤƀƯ�ƽźĜſř�Żř�žě�Ƃĩ�ƶƄĜƃ�ƪƯŚƧ�šřźƄů�ƽƹŹ�ŚƷ��Ʋǀŝ�ƶƧ�Ŷƃ�ƆŴƄƯ��ŵŹō�ƽ
ŚƷŹŚưǀţ��ƞƬŤŴƯ�ƽ�ŢƔƬƛ�ƹ�ŜǀƧźţ�ƕƺƳ�ŚƸƳō�ƽŚƷ��ƾƴƘƯ�šƹŚƠţ�řŵ�ŵƺūƹ�Źřŵ�ŵŹ��ƩƹŶūÏ����Żř�žě�ƵŶƃ�ƵŶƷŚƄƯ�šŚƠƬţ�źŨƧřŶů
�ŢƃŸĭÏÑ��ƪƯŚƧ�šřźƄů�ƽƹŹ�ŚƷ�Ƃĩ�ƵźƄů�ƽźĜſř�Żř�ŢƗŚſT. confusum�ŽƺƠǀưƿźě�ŹŚưǀţ�Źŵ���ƪǀŤƯ�ÎÍÍ����Ʊō�ƾě�Źŵ�ƹ
�ƲƿżǀƫŚě�ÕÍ�� ���ƦūŹřĥ�žĜſ�ƹC��ƹA��Żŵ� ŚŝÒ�Ï��ŶƇŹŵ�ÏÒ�ÔÓ����Ŷƃ�ƵŶƷŚƄƯ��ƩƹŶūÏ�� �Źŵ�ŽŚſř�ƲǀưƷ�źŝÑÕ��ƹÔÏ�

Żř�žě�ŢƗŚſ�ƵźƄů�ƽźĜſř�Ƃĩ�ƶƄĜƃ�ƪƯŚƧ�šřźƄů�ƽƹŹ�ŚƷ�ƵŹƹŵ�ŶƴƳŚưƷ��šŚƠƬţ�źŨƧřŶů�ŵŹō�ƽ��ƽÏÑ��ƽźĜſř�Żř�žě�ŢƗŚſ
ƵźƄů�Ƃĩ��ƦūŹřĥ�žĜſ�ƹ�ƲƿżǀƫŚě�Ʊō�ƾě�Źŵ�ƹ�ƪǀŤƯ�ŽƺƠǀưƿźě�ƽŚƷŹŚưǀţ�Źŵ�Ŝǀţźţ�ƶŝ� �ŚƷC�ƹA��Żŵ�ŚŝÒ�Ï��ƵŶƷŚƄƯ�ŶƇŹŵ
Ŷƃ�� 

��
ŦŰŝ��

Ƨ�šŚƟō�ƩźŤƴƧ�Źŵ�ƾƷŚǀĭ�ŌŚƄƴƯ�Śŝ�šŚŞǀƧźţ�Żř�ƵŵŚƠŤſřŵźǀĭ�ƾƯ�Źřźƣ�ƶūƺţ�ŵŹƺƯ�źŤƄǀŝ�ŻƹŹ�ƶŝ�ŻƹŹ�ƽŻŹƹŚƄ���ƵŵŚƠŤſř�ƶƧ�řźģ
ƵźƄů�šŚŞǀƧźţ�Żř�ƽŹŚǀƀŝ�ƹ�Ţſř�šŚƟō�Śŝ�źƄŝ�ƵŻŹŚŞƯ�ŢƯŶƣ�ƶŝ�šŚŞǀƧźţ�Ʋƿř�Żř��ƹ�ƱƺƴţƹŹ�ƹ�ƲǀţƺƨǀƳ�ŶƴƳŚƯ�ƶǀƫƹř�ƂƧ�����ľŚƯŚưţ

ƶŤƃřŵ� ƾƷŚǀĭ� ŌŚƄƴƯ�ŶƳř� �ƺƫō� Żř� ƾƳřźĮƳ� �šŚŞǀƧźţ� Ʋƿř� ƶŝ� ŵŶŬƯ� ŵźƨƿƹŹ� ƪƿǇŵ� Żř� ƾƨƿƾĭŵ��ƾƿŚǀưǀƃ�šŚŞǀƧźţ� Żř� ƪƇŚů� ƽŚƷ
ƵŵźŤƀĭ�ŵźŝŹŚƧ�ƶƧ�ŶƿŚƯƹźŝ�ƪǀŤƯ�ƶƬưū�Żř�šŚŞǀƧźţ�Ʋƿř�Żř�ƾųźŝ�ƶƧ�Ţſř�Ƶŵƺŝ�ƾƗƺƴƈƯ��ƽŹŚŞƳř�ŢƟō�šřźƄů�Śŝ�ƵŻŹŚŞƯ�Źŵ�ƽř

ƵŵźƧ�ŵŹřƹ�ŢƀƿŻ�ƎǀŰƯ�ƶŝ�řŹ�ƾƳřźŞū�ƪŝŚƣ�źǀƛ�šŚƯŶƇ��ŵŹřŵ�ŶƳř���ƾţŚŞǀƧźţ�ƶŝ�ƾŝŚǀŤſŵ��ƂŴŝ�Ʋƿř�Źŵ�ƱŚƤƤŰƯ�ŜƫŚƛ�Ɓǈţ�řŸƫ
ſřŜǀſō�ƪƣřŶů��ŢƟō�ƩźŤƴƧ�Źŵ�ƭŻǇ�ƾƿřŹŚƧ�ƲŤƃřŵ�ƲǀƗ�Źŵ�ƶƧ�Ţ�ŶƴƃŚŝ�ƶŤƃřŵ�ƩŚŞƳŵ�ƶŝ�řŹ�ƾƐǀŰƯ�ŢƀƿŻ�ƽŚƷ.��

�ŢƟō�ƩźŤƴƧ� Źŵ�ƦūŹřĥ�ƾƷŚǀĭ�ŜǀƧźţ�ƾƿřŹŚƧ�ƾſŹźŝ�ƂƷƹĦě�Ʋƿř� Żř�ƝŶƷ� �Ŷƃ�ƱŚǀŝ� ƶƯŶƤƯ�ƂŴŝ� Źŵ� ƶƧ� ŹƺƏ�ƱŚưƷ
ƶƄĜƃ�ƽŹŚŞƳř�ŵƺŝ�ŵŹō�ƽ� �ƮƷ�ƹ�ŜǀƧźţ�Ʋƿř�ƶƧ�Ŷƃ�ƶƔůǈƯ�ŪƿŚŤƳ�ƂŴŝ�Źŵ�ƴģƵźƄů�Ʋǀ��źŝ�ƹ�ƾƳƺŝŚƇ�ƾŞǀƧźţ�ƶƧ�ƲƿżǀƫŚě�ƂƧ

ƶƿŚě�ƲƛƹŹ�ƽ�ƾƯ�ƪǀĭŹŚƳ�ƲƛƹŹ�ƶƬưū�Żř�ƾƷŚǀĭ�ƽŚƷ�ƵźƄů�Śŝ�ƶƀƿŚƤƯ�Źŵ� �ŶƃŚŝ�ƵźƠƀƟ�ƂƧ�ŽƺƠǀưƿźě�ƽ��ŵźŝŹŚƧ�ŢƫŚů�Źŵ�ƪǀŤƯ
ƲǀƿŚě�ƾƿřŹŚƧ�Żř�Ʊō�ƾſŚưţ�ƾƯ�ŹřŵŹƺųźŝ�ƽźţ��ŶƴƃŚŝ�ƩƹŶū��ƽŚƷÎ�ƹÏ����ŶƴƴƧ�Ŷǀƫƺţ�ƽŚƗŵř�źŝ�Śƴŝ�Ƶ�ƵźƄů�ƽ�ƾƷŚǀĭ�ƂƧ���ƦūŹřĥ
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�ƵŵŹƹōźƟ�ƲƿřžƳŚſř�ŚƄƴƯ�ƽřŹřŵ��ƾŝō�ƶƿŚě�Śŝ�ŹřŶƿŚě�ƱƺǀƀƫƺƯř�šŹƺƇ�ƶŝ�Ʊō�ƱƺǀſǇƺƯźƟ�ƹ�Ƶŵƺŝ�ƾƷŚǀĭ�ƽŚƷ(EC)�ƾƯ��Ʋƿř�ƶƧ�ŶƃŚŝ
ƾƯ�ƱŚĭŶƴƴƧ�ƝźƈƯ�Ǝſƺţ�Ʊō�ŵźŝŹŚƧ�ƽřźŝ�ŢƿżƯ�Ʀƿ�ŵƺų�ŶƃŚŝ� �ƵźƄů�Ʋƿř�žƳŚſř�ƹ�ƾƷŚǀĭ�ƵźŧƺƯ�ŵřƺƯ�Żř�ƪĪƄŤƯ�Ƃĩ��ƽŚƷ

ƾƯ�ƵřźưƷ�ŵřƺƯ�źƿŚſ�ƹ�ƵŶƴƴĩ�ƂŴě��ƾƷŚǀĭ�źƿŚƠǀƀƫƺƯř� �ƶƴƯŹŵ�ƹ�ĨŴǀƯ��ƁƺŬƳŻźƯ�ƶƬưū�Żř�ƾƷŚǀĭ�ŹřźƟ�ŶƃŚŝ���ƖŝŚƴƯ�ŽŚſř�źŝ
�ƪųřŵ�Źŵ�ƶģ�ƱƺƴƧ�Śţ�ŵƺūƺƯƵŹŚƈƗ�ƹ�žƳŚſř�ŹƺƄƧ�Żř�ũŹŚų�Źŵ�ƶģ�ƹ��Żř�ƽŹŚŞƳř�ŢƟō�šřźƄů�ƶǀƬƗ�ƱŚƷŚǀĭ�Żř�ƽŵŚƿŻ�ŵřŶƘţ�ƽ

ƶƄĜƃ�ƶƬưū�ƶŤƟźĭ�Źřźƣ�ƂƿŚƯŻō�ŵŹƺƯ�ŵŹō�ƽ�Ţſř� Ƶŵƺŝ�źĮƿŶƨƿ� Śŝ�ƊƣŚƴŤƯ� ƵŚĭ�ƹ� ŚŤſřŹ�ƮƷ�ƾƷŚĭ�żǀƳ�ƶƬƇŚů�ŪƿŚŤƳ�ƹ�ŶƳř� ��ƶŝ
�ƩŚſ�Śţ�ƎƤƟ�ƶƧ�ƽŹƺƏÏÍÍÍ�ƵŵŹƹōźƟ�źƿŚſ�ƹ�žƳŚſř�ƹ� ƵŹŚƈƗ�ƽŵǈǀƯ�Ʒ�ƶŝ�ƦƿŵżƳ�Żř�ƪƇŚů�ƽŚÔÒ�ƶƳƺĭ��ƹŵ�ƶǀƬƗ�ƾƷŚǀĭ�ƽ
ƶƄĜƃ�ƽŹŚŞƳř�ŢƟō�ƶƳƺĭ�ƶƐƤƳ�ŹŚƸģ�Ʀſƺſ�ƹ�ŵŹō�ƽ��Ţſř�ƶŤƟźĭ�Źřźƣ�ƂƿŚƯŻō�ŵŹƺƯ�šŚŝƺŞů�ƽř(Subramanyam & Hagstrum, 

2000)��ƵŵźŤƀĭ�šŚƘƫŚƐƯ�ŢŞƀƳ�ƲǀưƷ�ƶŝ�żǀƳ�ŹƺƄƧ�ƪųřŵ�Źŵ�ƵŵŹƹōźƟ�ƹ�Ţſř�ƵŶƃ�ƭŚŬƳř�ƶƴǀƯŻ�Ʋƿř�Źŵ�ƽř�Ŷů�Żř�ƪƇŚů�ƽŚƷ�ŵƹ
ÑÑ�ƶƳƺĭ��Ţſř�ƶŤƟźĭ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ�ƽŹŚŞƳř�ŢƟō�Żř�ƶƳƺĭ�ƹŵ�Ʋƿř�ƶǀƬƗ�ƾƷŚǀĭ�ƽ(Ebadollahi, 2011)����šŚƘƫŚƐƯ�Ʋƿř�ŜƫŚƛ�Źŵ

�ƱřżǀƯ�ƹ�ƶŤƟźĭ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ�ƾƷŚĮƄƿŚƯŻō�ŽŚǀƤƯ�Źŵ�źƔƳ�ŵŹƺƯ�ƱŚƷŚǀĭ�Żř�ƪƇŚů�ƭŚų�žƳŚſř�Śƿ�ƵŹŚƈƗ�ľŚƟźƇ��ƵŶƃ�ƭŚŬƳř
�ƱřżǀƯ�Ŝƀů�źŝ�ƵźƄů�ŢǀſŚƀůLC50�Ţſř�ƵŶƃ�ƁŹřżĭ����Ţſř�ƵŶƃ�ƭŚŬƳř�ƺƬū�ƶŝ�ƹŹ�ŢƧźů�ƭŚĭ�Ʀƿ�ƶƧ�ŵŹřƺƯ�Żř�ƾƌƘŝ�Źŵ

� ƵŹŚƈƗ� Śƿ�žƳŚſř�Ʀƿ� Żř� ƵŶƃ�ũřźŴŤſř�ƾƿŚǀưǀƃ�šŚŞǀƧźţ�ƵŵŚƯ�ƪŨƯ��ƹ�ƩƺŤƴƯ� Śƿ�ƩƹźƧřƹŹŚƧ�ƽ� �����šŚƟō�ƽƹŹ�ƆƫŚų� ŹƺƐŝ
�Ţſř� ƵŶƃ�ƁŹřżĭ�Ʊō�ƶŝ� ƵźƄů�ŢǀſŚƀů�ƱřżǀƯ�ƹ�Ţſř� ƵŶƃ�Ƶŵřŵ�źǀŧŚţ�ƽŹŚŞƳř(Negahban et al., 2007)� ��źǀƛ�ƶŝ�ƱƺƴƧ� Śţ� řŸƫ

ƶƿŚě�źŝ�ƶƧ�ƽźĮƿŵ�ƽŹŚŬţ�ŜǀƧźţ��Ƃƿźģ�ƵŚǀĭ�Żř�ƪƇŚů�šŚŞǀƧźţ�ƵŵŹƹōźƟ�ƽ��ƂƿŚƯŻō�ŵŹƺƯ�ƽŹŚŞƳř�šŚƟō�ƶǀƬƗ�ŶƃŚŝ�ƾƷŚǀĭ�ƽŚƷ
Ţſř�ƶŤƟźĮƳ�Źřźƣ� �ƵźƄů�Żř�ƽŵƹŶƘƯ� ľřźǀųř�ƶŤŞƫř�ƂƧ�źǀƀƧřŶƴţ�ƶƬưū�Żř�ƾƷŚǀĭ�ƽŚƷq�ƲƿżǀƫŚě� Śƿ�ƹq��šŚƟō�Żř�ƾƿŚƷ�ƶƳƺĭ�ƶǀƬƗ

ƶŤƃřŵ�ƩŚŞƳŵ�ƶŝ� řŹ�ƾƄŴŝ�ŢƿŚƋŹ�ŪƿŚŤƳ�ƹ�ƶŤƟźĭ�Źřźƣ�ƂƿŚƯŻō�ŵŹƺƯ�ƾƗŹřŻ�ƹ�ƾƛŚŝ�ƲƿżǀƫŚě�ƩŚŨƯ�ƽřźŝ� �ŶƳřq��šŚŞǀƧźţ�ƶƬưū�Żř
��ƪǀĭŹŚƳ�ƲƛƹŹ�ƹ�ƵŶƃ�ƶƫƺƯźƟ�śō�Źŵ�ƪů�ƪŝŚƣ�ƒǀƬƛ�ƖƿŚƯ�šŹƺƈŝ�ƹ�Ƶŵƺŝ�ƪů�ƪŝŚƣ�śō�Źŵ�ƶƧ�Ţſř�ƾƷŚǀĭ�ŌŚƄƴƯ�Śŝ�ƾƳƺŝŚƇ

ƨŝ�Ʊō�ŢųŚſ�Źŵ�ŽƺŤĜǀƫŚƧř�ƹ�ƕŚƴƘƳ�ƵŹŚƈƗƶŤƃ�ƽƹŹ�ƹ�Ţſř�ƶŤƟŹ�ŹŚ�ƶƐƤƳ�ƹŵ�ƲţŹŚţ�ƶƴƧ�ƹ�żǀƫŚū�ƽ��ƪŝŚƣ�ŪƿŚŤƳ�ƹ�ƵŶƃ�ƂƿŚƯŻō�ƽř
�Ţſř�ƶŤƃřŵ�ƩŚŞƳŵ�ƶŝ�ƾƫƺŞƣ(Kimia Sabzavar Company, 2013)� �ƵźƄů�Ʋǀƴģ�ƮƷ�źǀƀƧřŶƴţ�ƂƧq�ƵŹŚƈƗ�ƽƹŚů�ƶƧ��ƽŹƹōźƟ�ƽ

ƵŶƃ�Ţſř�ƵŵźƧ�ƪưƗ�ƢƟƺƯ�ƶŤƀě�ƪǀƀě�ƮƸƯ�ŢƟō�ƩźŤƴƧ�Źŵ�ŶƃŚŝ�ƾƯ�Ŷƴţ�żƯźƣ�ƪƠƬƟ�ƽ����
�ƽŚƷŹŚưǀţ�ƶƧ�Ŷƃ�ƵŶƷŚƄƯ�żǀƳ�źƋŚů�ƢǀƤŰţ�ŹŵÒ�Ï��ƦūŹřĥ�Żř�ŶƇŹŵC��ƦūŹřĥ�ƹA��ƲƿżǀƫŚě�ƂƧ�ƵźƄů�Ʋǀƴģ�ƮƷ�ƹ

ƵźƄů�ŶƴƳŚƯ�ƵźƠƀƟ�ƂƧ�ŽƺƠǀưƿźě�ƽ�ƾƯ�ƪǀŤƯ��Źřźƣ�Ʈſ�šřŹŷ�ƉźƘƯ�Źŵ��ƮǀƤŤƀƯ�ŹƺƐŝ�ƵźƄů�ƶƧ�ƾƳŚƯŻ�ƹ�ƾſŚưţ�šŹƺƈŝ�ŶƴƳřƺţ
ƾƯ�ƄĜƃ�ƪƯŚƧ�šřźƄů�ƽƹŹ� řŹ�ƾƫƺŞƣ�ƪŝŚƣ� źǀƯ� ƹ�īźƯ� ŵźǀĭƶ�ŶƴƴƧ� ŵŚŬƿř� ŵŹō�ƽ� �ƂƧ� ƵźƄů�ƶƧ�ƾƳŚƯŻ� ŚƯř��ƽƹŹ� ŹƺƧŸƯ�ƽŚƷ

�ƽŻŚſŚƷŹ�ƵŶƃ�ƽŻŚſ�ƶŤƄƛō�ŭƺƐſ�ƽƹŹ�šřźƄů�žĜſ�ƹ�ƵŶƃ�ƦƄų�ŚƸƳō�ŢŝƺƏŹ�ƶƧ�ƾƤƿŚƣŵ�Żř�ŶƘŝ�ƹ�ƵŶƃ�ƵŶǀƃŚě�ŭƺƐſ
�ƽŚƷŹŚưǀţ�ƎƤƟ�ŶƳƺƃ�ƾƯÒ�Ï��ƦūŹřĥ�Żř�ŶƇŹŵC��šřźƄů�ƽƹŹ�řŹ�ƾƸūƺţ�ƪŝŚƣ�šŚƠƬţ�ƶƧ�ŶƳŵƺŝ�ƪǀŤƯ�ŽƺƠǀưƿźě�ƹ�ƲƿżǀƫŚě�ƹ

ƵŶƴƴƧ�Ŷǀƫƺţ�ŢƧźƃ�ƽŚƗŵř�źŝŚƴŝ�ŶƳřƺţ�ƾƯ�ƕƺƋƺƯ�Ʋƿř�ŢƬƗ�ƶƧ�ŶƳŵźƧ�ŵŚŬƿř�ƪƯŚƧ�ƵźƄů�Ʋƿř�ƽ��ƹŵ�Ʋǀŝ�šřŹŷ�źƐƣ�šƹŚƠţ�ƂƧ
ƵźƄů��ƦūŹřĥ�ƂƧA��ƦūŹřĥ�ƹC�ŶƃŚŝ� �ƵźƄů�Ʋƿř�ƅƺƈų�Źŵ�ƂƧ���ƾƷŚǀĭ�ƦūŹřĥq� �ů�Śŝ�ƶƀƿŚƤƯ�ŹŵƵźƄ�ƵźƠƀƟ�ƂƧ��ƽ

ŽƺƠǀưƿźě��ƶūƺţ�ƶŤƨƳ�Ʋƿř�ƶŝ�ŶƿŚŝ�Ţſř�ƵŶƃ�ŢŞŧ�ƽŹŚŞƳř�ŢƟō�šřźƄů�ƶǀƬƗ��ŭƺƐſ�ƾƃŚě�ƩƺƬŰƯ�ŹƺƔƴƯ�ƶŝ�ŹƺƄƧ�Źŵ�ƶƧ�ƪǀŤƯ
ƵźƄů�Ǝſƺţ�ƵŶƃ�ŵŚŬƿř�šŚƠƬţ�ŶƇŹŵ�ƶƧ�Ʋƿř�ƮƛźǀƬƗ�ƶƧ�ŵƺưƳ�ƂƧ��źŤưƧ��Ʊō�ƾſŚưţ�ŵźŝŹŚƧ�ŢƫŚů�Źŵ�ƂƿŚƯŻō�ŵŹƺƯ�ƾƷŚǀĭ�ƽŚƷ

�Ţſř�Ƶŵƺŝ�ƪǀŤƯ�ŽƺƠǀưƿźě�Żř�Żř�Ƃǀŝ�šŚƠƬţ�ƶŝ�ƶūƺţ�Śŝ�ƾƫƹÕÍ��žě�ƾſŚưţ�ŢƫŚů�Źŵ�šŚŞǀƧźţ�Ʋƿř�Ǝſƺţ�ƵŶƃ�ŵŚŬƿř�ƽŶƇŹŵ
�ŢƃŸĭ� ŻřÔÏ��ŵŚŬƿř� ƭŶƗ� ƶƬưū� Żř� ŹƺƄƧ�ƪųřŵ�Ŷǀƫƺţ�ƾƷŚǀĭ�šŚŞǀƧźţ�ƽŚƿřżƯ� ƶƗƺưŬƯ�ƲŤƟźĭ� źƔƳ� Źŵ� Śŝ� �ŵźŝŹŚƧ� Żř�ŢƗŚſ

ƾĭŵƺƫō�ƱŚƷŚǀĭ�Żř� ƵŵŚƠŤſř�ƹ�ƱřźŝŹŚƧ�ƽřźŝ� ŚƸƳō�Ʊŵƺŝ�Ʋưƿř� �ƾƐǀŰƯ�ŢƀƿŻ�ƽŚƷ��Ʋƿř�Ŷǀƫƺţ�Źŵ�ƾƯƺŝ�ƾƴƟ�ƂƳřŵ�ŵƺūƹ�ƹ�ƾƯƺŝ
�ƽŚƷŹŚưǀţ�ƶƧ�ŢƟźĭ�ƶŬǀŤƳ�Ʊřƺţ�ƾƯ��ƵŵŹƹōźƟÒ�Ï�ƵźƄů�Żř�ŶƇŹŵ�ĥ�ƾƷŚǀĭ�ƂƧƦūŹřq�C�ƲƿżǀƫŚě�ƹq��ƾſŚưţ�šŹƺƈŝ��ŢƧźů

Archive of SID

www.SID.ir

http://www.sid.ir


Ʋǀŝ�ƵźĮƴƧ�Ʋǀƫƹř�ƵźƄů�ƾƬƬưƫř��Ʊřźƿř�ƾſŚƴƃ�î�ì�ŹƺƿźƸƃ�ÎÐîé� �ÎÓÒ��

��

165 1st Iranian International Congress of Entomology, 29�31 August 2015 

 

�Ʈſ�ƶŝ�ƶŤƄƛō�ŭƺƐſ�ƽƹŹ�ƵźƄů���ƽŚƷŹŚưǀţ�ŹƺƐƴǀưƷ�ƹÏ��ƹÒ�Ï�ƦūŹřĥ�Żř�ŶƇŹŵq�C��ƹÏ��ƹÒ�Ï�ƦūŹřĥ�Żř�ŶƇŹŵq�A���ƹ
ƲƿżǀƫŚěq�ŝ�ƾſŚưţ�šŹƺƈ�ƽźĜſř� �ƾƯ��ƪƯŚƧ�šřźƄů�ŶƴƳřƺţT. confusum�ŶƴƿŚưƳ�ƩźŤƴƧ� řŹ� ��ŶƿŚŝ�ƩŚů�ƲǀƗ�Źŵ�ƶŝ�ƕƺƋƺƯ�Ʋƿř

� ŵƺƃ� ƶūƺţ��ƶƧ�ƵŹŚƈƗ�ƶƳƺĭ� ƽŚƷ�ƶƳƺĭ� ƽƹŹ� ƱŚƷŚǀĭ�ƞƬŤŴƯ� ƽŚƷ�ƽŹŚŞƳř�šŚƟō�ƞƬŤŴƯ� ƽŚƷ�šƹŚƠŤƯ��Ţſř���źƔƴŝ� ƶƧ� ƽƺŰƴŝ
ƾƯ�ƾưƳ�ŶſŹ��ƾƿŚǀưǀƃ�ƾƴǀųŶţ�šŚŞǀƧźţ�ŶƴƳŚƯ�Ʊřƺţ��ŻŚĭ�ƪŨƯƲǀƠƀƀƟ��ƶƳƺĭ�ŜƫŚƛ�ƩźŤƴƧ�ƽřźŝ�ŜǀƧźţ�Ʀƿ�Żř��ƽŹŚŞƳř�šŚƟō�ƽŚƷ

ƁŹřżĭ� ƹ� ƵŶƃ� ƭŚŬƳř� šŚƤǀƤŰţ� ŽŚſř� źŝ� ŶƿŚŝ� ƹ� ŵƺưƳ� ƵŵŚƠŤſř�ƵŹŚƈƗ� Żř� Ʀƿ� źƷ� ƾƇŚƈŤųř� šřźŧř� ŵƺūƺƯ� ƽŚƷ��Śƿ� ƹ� ŚƷ
ƵŵŹƹōźƟ�ƶƳƺĭ�ƽƹŹ�řŹ�ƾƷŚǀĭ�ƽŚƷ��ƹ�ƵŵźƧ�ƾſŹźŝ�ŶƳŹřŵ�šŚŞǀƧźţ�Ʋƿř�ƶŝ�ƽźŤƄǀŝ�ŢǀſŚƀů�ƶƧ�ƾƿŚƷ�žĜſưƳ�ƶǀƇƺţŵƺ�� 

��
ŽŚĜſ�ƽŹřżĭ��

�ơŵŚƇ�ƭŚƯř�ƖưŤŬƯ�ƂƷƹĦě�żĩźƯ�Żř�ƶƬǀſƹ�ƲƿŶŝ�ƱŚĭŶƳŹŚĮƳƭǈƀƫř�ƶǀƬƗ��ƭŚŬƳř�řŹ�ĨūŹřĥ�ƾƷŚǀĭ�Ƃĩ�ƵźƄů�Ŷǀƫƺţ�ƹ�żŤƴſ�ƶĩ
ŶƴƿŚưƳ�ƾƯ�ƾƳřŵŹŶƣ�ŶƳř�Ƶŵřŵ�Źřźƣ�ƱŚĭŶƳŹŚĮƳ�ŹŚǀŤųř�Źŵ�řŹ�Ʊō�ŚƷ�ƂƿŚƯŻō�ƭŚŬƳř�ŢƸū�ƹ�Ƶŵřŵ� 

��

�ƩƹŶūÎ���ƪƯŚƧ�šřźƄů�šŚƠƬţT. confusum�ƱŚƯŻ�Źŵ�Ƃĩ�ƵźƄů�ƕřƺƳř�ƞƬŤŴƯ�ƽŚƷŻŵ�źŧř�Źŵ��ƶŤƄƛō�ŢƫŚů�Źŵ�ƞƬŤŴƯ�ƽŚƷ
ŭƺƐſ�ƽŻŚſ���

Table 1. Adult mortality of T. confusum by different doses of insecticides at different times in surface application. 
 

Insecticides Dose (%) 
%Mortality±SE 

24 hr 48 hr 72 hr 

Zharjak A 

1.5 13.75±2.39 f 31.25±2.39 d 32.50±3.22 e 

2 17.50±6.29 ef 36.25±5.90 d 42.50±3.22 de 

2.5 30.00±2.88 cde 40.00±4.56 cd 48.75±4.73 cd 

Zharjak C 

1.5 23.75±2.39 def 43.75±5.54 cd 51.25±4.26 cd 

2 36.25±2.39 cd 51.25±5.15 c 58.75±4.73 c 

2.5 52.50±5.20 b 68.75±5.15 b 78.75±2.39 b 

Palizin® 2 38.75±3.75 c 65.00±3.53 b 80.00±5.40 b 
Primiphos methyl 
(Actilic®) 

0.4 77.50±5.59 a 87.50±4.33 a 95.00±2.88 a 

Means followed by the same letter in each column do not differ significantly using Tukey�s test at P<0.01. 
 

�ƩƹŶūÏ���ƪƯŚƧ�šřźƄů�šŚƠƬţT. confusum����ƱŚºƯŻ�Źŵ�ŚºƷ�Ƃºĩ�ƵźƄů�ƕřƺƳř�ƞƬŤŴƯ�ƽŚƷŻŵ�źŧř�Źŵ�����ŢºƫŚů�Źŵ�ƞºƬŤŴƯ�ƽŚºƷ
ƮǀƤŤƀƯ�ƽźĜſř� 

Table 2. Adult mortality of T. confusum by different doses of insecticides at different times in direct spraying. 
 

Insecticides Dose (%) 
%Mortality±SE 

24 hr 48 hr 72 hr 

Zharjak A 

1.5 23.75±3.75 e 30.00±2.04 e 37.50±3.22 e 

2 33.75±2.79 d 42.50±5.20 d 68.75±5.54 c 

2.5 76.25±1.25 b 80.00±2.04 b 86.25±2.39 b 

Zharjak C 

1.5 35.00±3.53 d 43.75±4.73 d 51.25±1.25 d 

2 51.25±5.54 c 61.25±2.39 c 70.00±4.56 c 

2.5 76.25±3.14 b 80.00±2.04 b 87.50±1.44 b 

Palizin® 2 80.00±2.88 b 83.75±2.39 b 88.75±4.14 b 
Primiphos methyl 
(Actilic®) 0.4 100 a 100 a 100 a 

Means followed by the same letter in each column do not differ significantly using Tukey�s test at P<0.01. 
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