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Abstract 

Feeding of sucking insect pests such as cicadelids and thrips from potato sap results in plant weakness and also 
reduction of yield. Moreover, application of insecticides against these pests results in evolution f resistant biotypes and 
also pollutes the environment. This experiment was conducted in a completely randomized block design with 6 
treatments and 4 replications in a potato field in Arak. Treatments were Kaolin (at 10% and 15%), palizin soap (at 
2.5/1000), pepper extract (at 2.5/1000), fenpropathrin (at 1.5/1000) and control (water spray). Thrips population 
density was estimated one day before spraying and also 3, 7 and 15 days after treatment. On the 3rd day after 
treatment, the highest efficacy was observed in kaolin 15% (83.69) followed by palizin (72.91). On the 7th day after 
treatment, their efficacy were reduced to 54.66 and 48.2 percent. On the 5th day after treatment, the highest 
efficacyeficay was observed on fenpropathrin (73.56) and kaolin 15%. On the 7th day after treatment their efficacies 
were reduced to 17.35 and 35.9. In conclusion, the kaolin at 15% and also danitol and palizin had acceptable efficacies 
against these pests.  
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ƳƺƛźƟ�ƁŚĜưſƾ��ƱżŴƯ�ŚŝÎÍÍ�ƫǀźŤƽ�Ŷƃ�ƭŚŬƳř��ƫŚĩ�Żř�žěǀſřźŞǀ�ƵŶƃ�ƵŵŚƠŤſř�ƩƺƬŰƯ�ƮŬů�ƱƺÑÍÍ�ƫǀŵƺŝ�ŹŚŤĪƷ�Źŵ�źŤ���ƁŹŚưƃ
�šŚƟōÎ���ƪŞƣ�ŻƹŹÐ��Ô��ÎÒ�ƂĪŤƟō�Żř�ƵŵŚƠŤſř�Żř�ŶƘŝ�ŻƹŹŚƷ�ŢƟźĭ�ƭŚŬƳř�ƶƗŹżƯ�Źŵ����

źţ�ƁŹŚưƃ�ƁƹŹƿžĜ��ř�ƽřźŝƿƟŵŚƈţ�šŹƺƇ�ƶŝ�šźĩ�źƷ�Żř�ŹƺƔƴƯ�Ʋƾ�Ò�ſ�ƶţƺŝǀŜƯŻǀƴƾ��ƶţƺŝ�źƷ�Żř�ƹ�śŚŴŤƳřÒ���īźºŝ
ƟŵŚƈţ�ŹƺƏ�ƶŝƾ�ŵźĭ�řŶū�ƶţƺŝ�ƞƬŤŴƯ�ŭƺƐſ�Żřƿĩ�Źŵ�ƹ�ƵŶǀƶƀŚƷƽ�ŤſǈěǀĪƾ�ƃ�Ƶŵřŵ�ŹřźƣŶƳŶ��ƶƳƺưƳŹřŵźŝƽ��Ŷºƴģ�Żřƿ��ŮƐºſ�Ʋ

�ƿƕŚƠţŹř�Ś��ŚƸƳ�Źŵ��ŢƟźĭ�ƭŚŬƳř�ƶţƺŝƿ�źƷ�ŢÒ�ĩǀŤſǈě�ƶƀǀĪƾ��ƝźƘƯƿƹŚů�ƶĩ��ŵƺŝ�šźĩ�Ĩƽ�īźŝŚƷƽ�Ò���ºſ�ƶºţƺŝǀŜƯŻǀ�ºƴƾ�
ŵƺŝ� 
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ħźŬƳŻ�ƁŹŚưƃ�ƁƹŹ��ř�ƽřźŝƿƶƤƬů�ƅƺƈŴƯ�Źƺţ�Żř�ŹƺƔƴƯ�Ʋ��źƐƣ�ƶŝ�ƽřÐÍ�ŤƳŚſƾ��ƩƺºƏ�ƶŝ�ƶŤſŵ�ƹ�źŤƯÕÍ��ŤƳŚºſƾ��źºŤƯ
ŵźĭ�ƵŵŚƠŤſřƿŶ��źĪƄƫ�ƁƹŹ�Żř�ƱŵŻ�Źƺţ�ƽřźŝƽ��ƱřŹŚĪưƷ�ƹ�ÎÐÕÕ��Ŷƃ�ƵŵŚƠŤſř��ƳŻŹƺţƾ�ŹŶŝźƋ�šŹƺƇ�ƶŝƽ��ƹ��ƭŶƣ�źƷ�ºƿ�Ĩ

Źƺţ��Ŷƃ�ƭŚŬƳř�šźĩ�źƷ�Źŵ��ƺŤŰƯƿ�ƶŝ�Źƺţ�šŚƿĩ�ĨǀŤſǈě�ƶƀǀĪƾ�ŴƋǀ�ƩŚƤŤƳř�īŹżŝ�ƹ�ƮƿƹŹ��ƹ�ŢƟŚƽ�ĩ�źƷǀţ�ƵŹŚưƃ��ƶƀǀ�ŹŚư
Ŷƃ�ũŹŵ�ŹřźĪţ�ƹ��ħźŬƳŻ�ħźŰţ�ƂƷŚĩ�ŢƸūř��ŚƷƿĩ�Ʋǀƶƀƴģ�ŚƷ�Źŵ�ŢƗŚſ�ŶƿŹřŶƸĮƳ�ƩŚĤŴƽ���ºſŹźŝ�ŵŹƺºƯ�žĜºſ��ƾ���Źřźºƣ

ŢƟźĭ��ŵźĭ�ŢŞŧ�ƹ�ƁŹŚưƃ�řżŬƯ�ŹƺƏ�ƶŝ�šźĩ�źƷ�Źŵ�ħźŬƳŻ�ŵřŶƘţƿŶ� 

Ƶŵřŵ�ƶƿżŬţ�ŚƷ��ƱƺſŹŶƴƷ�ƩƺƯźƟ��ŽŚſř�źŝ��ƾƿřŹŚƧ�ŶƇŹŵ���Ŷƿŵźĭ�ƲǀǀƘţ�ƱƺŤƬǀţ�Busiek, 1996���ÎÍÍ���
Ca)��
 Cb / TB 

�
(Ta��Î�� �ƾƿřŹŚƧ�ŶƇŹŵ��
Ta�� �Śƿ�ƵŹƺě�ŵřŶƘţƵźƄů���ŹŚưǀţ�Żř�ŶƘŝ�ŹŚưǀţ�Źŵ�ƶţƺŝ�Źŵ�ƪƯŚƧ�ƽCa�� ƵźƄů�Śƿ�ƵŹƺě�ŵřŶƘţ�����Żř�ŶºƘŝ�ŶƷŚºƃ�Źŵ�ƶºţƺŝ�Źŵ�ƪƯŚƧ�ƽ

��ŹŚưǀţ Tb� ƵźƄů�Śƿ�ƵŹƺě�ŵřŶƘţ��ƹ�ŹŚưǀţ�Żř�ƪŞƣ�ƵŶƃ�ŹŚưǀţ�ƶţƺŝ�Źŵ�ƪƯŚƧ�ƽCb� ƵźƄů�Śƿ�ƵŹƺě�ŵřŶƘţ���ŶƷŚºƃ�Źŵ�ƶţƺŝ�Źŵ�ƪƯŚƧ�ƽ
ŹŚưǀţ�Żř�ƪŞƣ���ƱƺƯŻō�ŚƷ�Ƶŵřŵ�żǀƫŚƳō�Żř�ƪŞƣ��������Ƶŵřŵ�ƪƿŶºŞţ�Żř�ŶºƳŵƺŞƳ�ƩŚºƯźƳ�Ƶŵřŵ�ƶºƧ�ƽŵŹřƺºƯ�Źŵ�ƶºƧ�Ŷºƿŵźĭ�ƭŚŬƳř�ŚƸƳō�Ʊŵƺŝ�ƩŚƯźƳ

Ŷƿŵźĭ�ƵŵŚƠŤſř�ƾưŤƿŹŚĮƫ��Ƶŵřŵ�ƪǀƬŰţ�ƹ�ƶƿżŬţ�ƽřźŝƭźƳ�Żř�ŚƷ�ŹřżƟřSAS Ver.9���ƾƿřŹŚºƧ�ŶºƇŹŵ�ƶŞſŚŰƯ�ƽřźŝ�ƹ�����ŹřżºƟř�ƭźºƳ�Żř�ŚºƷ
Excel 2007�Ŷƿŵźĭ�ƵŵŚƠŤſř��

��
ŪƿŚŤƳ 

žĜƿźţ�ƽƹŹ�źŧř��ŚŤƳƿżŬţ�Żř�ƪƇŚů�ŪƿŹřƹ�ƶƿƃŚĜưſ�Żř�žě�ƮƷŹŵŚƸģ�ƹ�ƭƺſ�ŻƹŹ�Źŵ�žƳŚƾ�����ŶºƇŹŵ�ƶºĩ�Ţºſř�Ƶŵřŵ�ƱŚƄƳ
źţ�ƽƹŹ��ƾƿřŹŚƧƿţ�Źŵ�žĜǀŚƷŹŚưƽ�ƴƘƯ�šƹŚƠţ�ƞƬŤŴƯƾŹřŵƽ�ŵŹřŵ��ŵƺŞƳ�Źřŵ�ƾƴƘƯ�šŚƟǈŤųř�ƮŤƠƷ�ŻƹŹ�Źŵ�ŚƯř��ŚƤƯƿ�Ư�ƶºƀ�ºǀĮƳŚǀ�Ʋ

ƫƺŗŚĩ�ƶĩ�ŵřŵ�ƱŚƄƳ�ƭƺſ�ŻƹŹ�Źŵ�ƾƿřŹŚƧǀ�ŢƔƬƛ�Śŝ�Ʋæêŝ��ŶƇŹŵǀźŤƄƿƺų�ƶŝ�řŹ�šŚƠƬţ�Ʋ�Ƶƹźĭ�Źŵ�ƹ�Ƶŵřŵ�ƅŚƈŤųř�ŵa�Ư�Źřźƣƾ�
ĭǀŵź��ƫƺŗŚĩ�Ʊō�Żř�žěǀ�ŢƔƬƛ�Śŝ�ƲæåƳřŵ��ŶƇŹŵǀƫŚě�ƹ�ƩƺŤǀżƿ��Ƶƹźºĭ�Źŵ��źŤưĩ�šŚƠƬţ�Śŝ�Ʋab���ŶºƴŤƟźĭ�Źřźºƣ���ŻƹŹ�Źŵæé���Żř�žºě

ƾƿřŹŚƧ�ŶƇŹŵ�ƾƃŚĜưſ��ŶƴŤƟŚƿ�ƂƷŚƧ�ŚƷ�ƩƹŶū�æ����
��

�ƩƹŶūæ��ƶƴƯřŵ�Ŷƴģ�ƱƺƯŻō�ƁƹŹ�ƶŝ�žĜƿźţ�ƶǀƬƗ�ƞƬŤŴƯ�ƽŚƷŹŚưǀţ�ƾƿřŹŚƧ�ƲǀĮƳŚǀƯ�ƶƀƿŚƤƯ�ƲƨƳřŵ�ƽř���
Table 1. Mean comparison of the efficacy of different treatments on thrips by Duncan's multiple test. 
 

Treatment Mean±SE 
 3 days 7 days 14 days 
Kaolin 10% 72.78±2.75ab 46.25±15.61a 39.31±15.16ab 
Kaolin 15% 83.69±4.37a 54.66±18.96a 44.08±17.9a 
Danitol� 55.82±11.66ab 32.24±10.7a 21.61±10.09ab 
Tondexir® 41.32±12.3bc 17.76±13.73a 9.21±6.21b 
Palizin® 72.91±6.9ab 62.48±21.43a 51.95±17.74a 

�źĮƳŚƄƳ�ƱƺŤſ�źƷ�Źŵ�ƶŝŚƄƯ�źǀƛ�ƝƹźůƾƴƘƯ�ƝǈŤųř��ŮƐſ�Źŵ�Źřŵê�Ţſř�ŶƇŹŵ. 

��
ƾƴǀƯŻ�Ŝǀſ�ƥźŬƳŻ�ƽƹŹ�źŧř��Ƶŵřŵ�žƳŚƿŹřƹ�ƶƿżŬţ�ŪƿŚŤƳ�źŝŚƴŝ���������ŚºƷŹŚưǀţ�Ʋǀºŝ�ƾºƃŚĜưſ�Żř�žºě�ƞºƬŤŴƯ�ƽŚºƷŻƹŹ�Źŵ��ŚºƷ

�ŮƐſ�Źŵ�ƽŹřŵ�ƾƴƘƯ�ƝǈŤųřê�Ţƃřŵ�ŵƺūƹ�ŶƇŹŵ������ƲǀƫƹŵŚºƧ�ƹ�ƩƺºŤǀƳřŵ�ƂºƧ�ƵźƄů�ƽŚƷŹŚưǀţ�Źŵ�ƾƿřŹŚƧ�ŶƇŹŵ�ƲƿźţǇŚŝæê�
ŵźĭ�ƵŶƷŚƄƯ�ŶƇŹŵŶƿ���ŵƺŝ�źŤưƧ�žĜƿźţ�Żř�ƥźŬƳŻ�ƽƹŹ�ŚƷŹŚưǀţ�źǀŧŚţ�ŶƇŹŵ�ƾƬƧ�ŹƺƐŝ�ƩƹŶū�ç����
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�ƩƹŶūç��ƶƴƯřŵ�Ŷƴģ�ƱƺƯŻō�ƁƹŹ�ƶŝ�ƾƴǀƯŻ�Ŝǀſ�ƥźŬƳŻ�ƶǀƬƗ�ƞƬŤŴƯ�ƽŚƷŹŚưǀţ�ƾƿřŹŚƧ�ƲǀĮƳŚǀƯ�ƶƀƿŚƤƯ�ƲƨƳřŵ�ƽř���
Table 2. Mean comparison of the efficacy of different treatments potato leafhopper by Duncan's multiple test. 

��
Treatment Mean±SE 
 3 days 7 days 14 days 
Kaolin 10% 60.04±7.26b 27.01±16.9a 16.77±10.29ab 
Kaolin 15% 60.00±7.82b 35.9±18.01a 30.79±13.33a 
Danitol� 76.53±4.72a 17.35±15.33ab 9.21±9.21b 
Tondexir® 50.73±5.93b 5.88±5.88b 8.57±4.95ab 
Palizin® 48.12±5.59b 37.92±22.2a 8.95±5.3ab 

�ŮƐſ�Źŵ�Źřŵ�ƾƴƘƯ�ƝǈŤųř�ƵŶƴƷŵ�ƱŚƄƳ�ƱƺŤſ�źƷ�Źŵ�šƹŚƠŤƯ�Ɲƹźůê�Ţſř�ŶƇŹŵ���
 

ŦŰŝ��
Ŝǀſ�ƥźŬƳŻ�ƹ�žĜƿźţ�ŢƟō�ƹŵ�ƽƹŹ�ƾƄƿŚƯŻō�ƽŚƷŹŚưǀţ�źŧř�ŪƿŚŤƳ�źŝŚƴŝ�����ƹ�ƾƳŶºƘƯ�ŜºǀƧźţ�Ʀºƿ�ƶƧ�ƲƫƺŗŚƧ�ŜǀƧźţ��ƾƴǀƯŻ

ƱŚƴưƃŵ�ƽřźŝ�ƲƯř�ľŚŤŞƀƳ�ƵźƄů�ƶŝŚƄƯ�ƽźŧř�Ţſř�ƾƘǀŞƏ�Ɩƿźſ�ƹ�ƾƗƺƴƈƯ�ƂƧ�Ţƃřŵ�ƩƺŤǀƳřŵ�ƾŞƈƗ�źŧǇř����ŵŹƺºƯ�Źŵ�źŧř�Ʋƿř�ƶŤŞƫř
ƾƯ�ƥźŬƳŻ�ƶŝ�ŢŞƀƳ�žĜƿźţ�źŤưƧ�ƥźŰţ�ƪǀƫŵ�ƶŝ�ǇŚưŤůř�ƶƧ�ŵƺŝ�ƥźŬƳŻ�Żř�źŤƄǀŝ�žĜƿźţ�ŶƃŚŝ���źŧř�ƵƺŰƳ�Śŝ�ŜǀƧźţ�Ʀƿ�ƲƫƺŗŚƧ

Śŝ�šřźƄů�Źŵ�ƵĦƿƺŝ�ƹ�ƵźƄů�ƩƺƨǀţƺƧ�ƂƿŚſ�Śŝ�ƶƧ�Ţſř�ƾƨƿżǀƟ��ƾºƯ�šŚƠƬţ�ŜŞſ�ƱŶŝ�śō�źǀŴŞţ�Śŝ�ƭźƳ�ƱŶŝ��ŵŵźºĭ����ƲǀºƴĤưƷ
Ţſř�ƾƨǀƳŚƨƯ�šŹƺƈŝ�ƲƫƺŗŚƧ�ƾĭŶƴƴƧŹƹŵ�źŧř�ƶŝ�ƍƺŝźƯ��ƲǀƫƺŗŚĩ�źǀŧŚţ�Żř�ƾƄŴŝ���ŢƟŚŝ�ƽƹŹ�źŝ�ƲǀƫƺŗŚƧ�Źŵƺě�ƲŤƟźĭŹřźƣ�ƶƧřźģ

ŵŵźĭ�ƾƯ�źƔƳ�ŵŹƺƯ�ƪŰƯ�Źŵ�ŢƟō�ƶƿŸƜţ�ƹ�ƽżƿźưŴţ�ƖƳŚƯ�ǈưƗ��ƵŚǀĭ����ƵŶƃ�ƽźĜſř�ƲǀƫƺŗŚƧ�šřŹŷ�ƲǀƴĤưƷ���ƽŚºě�ƶºŬƴě�ƽƹŹ�źŝ
�ŶƳŵƺưƳ�ƾƯ�ƩǈŤųř�ŹŚģŵ�řŹ�ŚƷ�Ʊō�ƽŹřŸĭ�ƮŴţ�ƹ�ƶƿŸƜţ�ŶƳƹŹ�ƹ�Ʈĩ�ŚƷ�Ʊō�Źŵ�řŹ�ƾƿŚū�ƶŝŚū�ƹ�Ţĩźů�ƱŚĪƯř�ƹ�ƵŶǀŞƀģ�šřźƄů

�ŵźĩ�ƾƯ�řŶǀě�ƶƯřŵř�šřźƄů�ƽŵƺŝŚƳ�Śţ�ŶƳƹŹ�Ʋƿř�Puterka, et al. 2005����ŢƔƬƛ�ƂƿřżƟř�Śŝ��ŹŚƳř�šŚƛŚŝ�Źŵ�ƵŶƃ�ƭŚŬƳř�šŚƘƫŚƐƯ�Źŵ
��ƲǀƫƺŗŚĩ�ƲǀƫƺŗŚĩ�ŢƔƬƛ�Źŵ�šŹŚƀų�ŹřŶƤƯ�ƹ�ƶŤƟŚƿ�ƂƷŚĩ�żǀƳ�ŹŚƳř�ƵŚĭƺƬĭ�ƭźĩ�šŹŚƀų�ƱřżǀƯê��ƶŝ�ŶƇŹŵê�é��ƶƀƿŚƤƯ�Źŵ�ŶƇŹŵ
�ŶƷŚƃ�Śŝ�è�îŶƇŹŵ��ŶŝŚƿ�ƾƯ�ƂƷŚĩ���ƽŚƷ�ƩŚſ�ƾƏ�Źŵ�ƵŶƃ�ƭŚŬƳř�šŚƤǀƤŰţ�Żř�ƵŶƯō�ŢſŶŝ�šŚƗǈƏř�ƶƀƿŚƤƯ�ƲǀƴĤưƷæèíí��ƹ
æèíî�ƂƷŚĩ�ŢƸū�ƶĩ�Ŷƴĩ�ƾƯ�ƆŴƄƯ�ƱŚƴưſ�ƹ�Ʈƣ�ƱŚŤſř�Źŵ���ƽŚºƷ�ŢƐƬƛ�Śŝ�ƾƃŚě�ƩƺƬŰƯ��ŹŚƳř�ƵŚĭƺƬĭ�ƭźĩ�ŢƟō�šŹŚƀųê�

�ƹæå��ŵŹřŵ�řŹ�ƽźţ�śƺƬƐƯ�źǀŧŚţ�ƲǀƫƺŗŚĩ�ŶƇŹŵ�Farazmand, 2011����
��ƾƐºſƺŤƯ�ƩźŤƴƧ�ƝźƈƯ�ŹŚŝƹŵ�Śŝ�ƲƿżǀƫŚě�ƾƘǀŞƏ�ŌŚƄƴƯ�Śŝ�ŜǀƧźţ���ŵƹŶºůêå��ŶºƇŹŵ������ƥźºŬƳŻ�ƹ�žĜƿźºţ�ŢºƟō�ƹŵ�ƽƹŹ

Ŝǀſ�ŵřŵ�ƱŚƄƳ�ƾƴǀƯŻ��Ƨźţ�Ʋƿř�Żř�żǀƳ�źĮƿŵ�ƲǀƤƤŰƯƶŤƃ�ƶƬưū�Żř�ƵŶƴƨƯ�šŚƟō�ƩźŤƴƧ�ƽřźŝ�Ŝǀ�ŶƳŵƺưƳ�ƵŵŚƠŤſř�ŚƷ���ƵŵŚƠŤſř�ƶƬưū�Żř
�ƪǀĭŹŚƳ�ƲƛƹŹ�ƱƺŝŚƇ�Ŝǀĩźţ�Żř�ƲƿżǀƫŚěq���ƽŚƷ�ŢƔƬƛ�Śŝæêåå��ƹçêåå�ƾěƾěƶƳŚŴƬĭ�Źŵ��ƭř��ƂƷŚºĩ�ŜūƺƯ��Ʊřźƿř�ŹŚǀų�ƽŚƷ

�ƶŤƃ�ŢǀƘưūAphis gossypii Glover�ƱřżǀƯ�ƶŝ��Ŝǀţźţ�ƶŝ��î�ìê��ƹë�îå��Ŷƃ�ŶƇŹŵ�Baniameri, 2008����ƾƷŚǀĭ�šŚŞǀĩźţ�ŵźŝŹŚĩ
�ƪǀĭŹŚƳ�ƲƛƹŹ�ƱƺŝŚƇ�ƲƿżǀƫŚěq���żƯźƣ�ƪƠƬƟ�ƵŹŚƈƗ�ƹ�źǀƀĩřŶƴţq�����ƂƷŚºĩ�ŜºūƺƯ��Ŝǀţźţ�ƶŝ��Ʊřźƿř�ŹŚƳř�šŚƛŚŝ�Źŵìè��ƹêê�
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