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řŹŚĩ�ƾŝŚƿŻŹřƿ��ƱƺǀºſǇƺƯźƟ�ƾEC 1.28%���Ƃƿźºģ�Azadirachta indica���ƶºƨƫƹŵ�ƲţŹŚºţ�ƶºƴĩ�ƽƹŹ���ƽř��
Tetranychus urticae (Acari: Tetranychidae)��ƾƿřźŰƇ�ƹ�ƾƷŚĮƄƿŚƯŻō�Ǝƿřźƃ�Źŵ��
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ǀĪģƵŶ��
ţŐƶƴƧ�źǀŧ��ŶƿŶū�ƱƺǀſǇƺƯźƟ�ƾƄƧEC 1.28%��Ƃƿźģƹŵ�ƲţŹŚţ�ƶƴĩ�ƽƹŹ�ƶĪƫ�ƽř��Tetranychus urticae Koch�����Śºŝ�ƶºƀƿŚƤƯ�Źŵ

ƮǀƳ�ƩřŻōq�(EC 1%)�ƶƴƧ�ƹ�Ŷƿŵźĭ�ƾŝŚƿŻŹř�ƶƗŹżƯ�ƹ�ƾƷŚĮƄƿŚƯŻō�Ǝƿřźƃ�Źŵ�ƲƟƺƬƨƿŵƹźǀĜſř�ƂƧ��ƂƿŚƯŻō�Źŵ�ŢƀƿŻ�ƽŚƷ��ƁƹŹ�Żř�ƾŬƴſ
ƶƏƺƛ�Źƹ�Ŷƃ�ƵŵŚƠŤſř�īźŝ�ƽŻŚſ��īźŝ�řŶŤŝř�ŢƔƬƛ�Źŵ�Śǀŝƺƫ�ƽŚƷ�ƶƏƺƛ�ŚƷŹŚưǀţ�ƞƬŤŴƯ�ƽŚƷ�ƶƴĩ�žĜſ�ƹ�ƵŶƃ�Źƹ��ƽŚƷ�ƚƫŚŝ�ƮºƷ���ƽƹŹ�Ʋºſ
īźŝ��Żř�žě�ƹ�ƽŻŚſŚƷŹ�ŚƷÏÑ�šŚƠƬţ�ƱřżǀƯ�ŢƗŚſ�Ʊō�Ŷƿŵźĭ�ƲǀǀƘţ�ŚƷ��ƂƿŚƯŻō��ƽŚƯŵ�Źŵ�ŚƷºC�Ï��t��ÏÒ�ƾŞƀƳ�ŢŝƺƏŹ��Ò��t��ÓÍ��ƹ�ŶƇŹŵ

ŹƺƳ�ƵŹƹŵƽ�í��æÓ��ƾƨƿŹŚţ��ŚƴƃƹŹƾƿ���ŢƗŚſŶƃ�ƭŚŬƳř���źƿŵŚƤƯLC50�ƭźƳ�Śŝ�ŚƷźŤƯřŹŚě�źƿŚſ�ƹ��ŹřżƟřPOLO-PC�ŶƳŶƃ�ƲǀǀƘţ����šŚºƘƫŚƐƯ
ƶƗŹżƯ�ħƺƬŝ�ŭźƏ�ŜƫŚƣ�Źŵ�żǀƳ�ƽř�ŢƔƬƛ�ƪƯŚƃ�ŹŚưǀţ�Ūƴě�Śŝ�ƾƟŵŚƈţ�ƪƯŚĩ�ƽŚƷ��ƽŚƷƦƿ��ƹŵ��ƹƶſ��Ƃƿźģ�ŹřżƷ�ŹŵEC 1.28%�ŢƔƬƛ��

Ò�Í��ƹ�ƲƟƺƬƨƿŵƹźǀĜſř�ŹřżƷ�ŹŵƦƿ�ƮǀƳ�ŹřżƷ�Źŵ�ƩřŻōq�Ŷƃ�ƭŚŬƳř��śō�ŶƷŚƃ�ŹŚưǀţ��ƾƃŚěƿŵźĭŶ���ŹřŶƤƯLC50�ŝƶ�ƮǀƳ�ƽřźŝ�ƵŶƯō�Ţſŵ�ƩřŻōq��
�ƱƺǀſǇƺƯźƟ�ƹ�ƲƟƺƬƨƿŵƹźǀĜſřEC 1.28%�ƶŝ�Ƃƿźģ��Śŝ�źŝřźŝ�ŜǀţźţÍÑ�ÒÏ��ÒÒ�ÐÔ�ƹ�ÍÓ�ÏÎ�ƾƬǀƯ�ƭźĭ�źŤǀƫ��źĮƳŚºƄƳ�ƶĩ�ŵƺŝ���ŢǀºſŚƀů

Ƃǀŝ�ƶƴƧ�źţ��ƹŵ�ƲţŹŚţ�ƶƨƫ��ƱƺǀſǇƺƯźƟ�ƶŝ�ƽřEC 1.28%�Ţſř�Ƃƿźģ��ƂƿŚƯŻō�ŪƿŚŤƳ�ƽŚƷ�ƶƗŹżƯ�Ƃǀŝ�ƶĩ�ŵřŵ�ƱŚƄƳ�ƽř�ţ�ƲƿźţŐ�ŚƷŹŚưǀţ�źǀŧ
ŢŝƺƳ�Źŵ��ƽŚƷ�ƶſ�ƹŢƠƷ�ƶĪƫƹŵ�ƲţŹŚţ�ƶƴĩ�ŢǀƘưū�ƩŚƘƟ�ƪůřźƯ�ƩźŤƴĩ�ƽřźŝ�ŻƹŹ�ƶŝ�ƽř��ŜǀţźţÔ�Î�t�Ð�ÕÖ��ƹÐ�Ï�t�Õ�ÔÔ���ƽřźºŝ�ŶƇŹŵ

ƶƴĩ�Ʈĩ�ƹ�ƲƟƺƬĪƿŵƹźǀĜſř�Ƃĩ��ƲƿźţƱō�ÍÑ�Ñ�t�Ñ�ÓÑ��ƹÖ�Ï�t�Ô�ÓÕ�ƮǀƳ�ƽřźŝ�ŶƇŹŵ�ƩřŻōq�ŵƺŝ�������ƱƺǀºſǇƺƯźƟ�ƶºƧ�Ţºſř�ƾƫŚºů�Źŵ�Ʋƿř� �
EC 1.28%��Żŵ�Śŝƶſ��ŹřżƷ�Źŵŝƶ��Śŝ�ŜǀţźţÑ�Ï�t�Õ�ÕÏ��ƹÖ�Ð�t�Ï�ÔÍ�ŶƇŹŵ�ƶƴƧ�Śŝ��ƩźŤƴƧ�ƾƴƘƯ�ƝǈŤųř�ƲƟƺƬƨƿŵƹźǀĜſř�ƂƧ�ŢƃřŶƳ�Źřŵ���

ĥřƹ�ƱŚĭƽŶǀƬĩ���ƱƺǀſǇƺƯźƟEC 1.28%�ƮǀƳ��ƲƟƺƬĪƿŵƹźǀĜſř��Ƃƿźģ�ƩřŻōqƶĪƫƹŵ�ƲţŹŚţ�ƶƴĩ���ƽř��
Abstract 

The acaricidal activity of new formulation of Neem EC 1.28% was compared with Neem Azal® (EC 1%) 
and spirodiclofen against the two-spotted spider mite, Tetranychus urticae Koch, under both laboratory and field 
conditions. The method of leaf dipping was used for bioassay experiments. The common bean leaves were dipped 
into different concentrations of treatments before exposing them to the adult mites from the same age. The 
mortality for mites was recorded after 24 hours. The experiment was conducted under 25 ± 2ºC, RH 60 ± 5 %, 
and 16: 8 (L: D) h photoperiod conditions. LC50 and related parameters were calculated, using POLO-PC 
software. The field studies were conducted in randomized complete block design with five treatments of 1 ml/l, 2 
ml/l and 3 ml/l of EC 1.28% formulation, 0.5 ml/l spirodiclofen and 1 ml/l of Neem Azal®. Plain water was used 
for the control group. The LC50 values for Neem Azal®, spirodiclofen and Neem EC 1.28% formulation were 
52.04 mg/l, 37.55 mg/l and 21.06 mg/l, respectively. The results showed that mites were more susceptible to the 
new EC 1.28% formulation. In the field, spirodiclofen was found to be the most effective compound after 3 and 7 
days of treatment causing 89.3 ± 1.7% and 77.8 ± 2.3% mortality, while Neem Azal® was less effective with 
64.40 ± 4.04% and 68.7 ± 2.9% mortality on mites. The new EC 1.28% formulation was used at the rate of 3 ml/l, 
which caused 82.8 ± 2.4% and 70.2 ± 3.9% mortality, without significant difference with spirodiclofen treatment.  
Key words: Neem EC 1.28% formulation, spirodiclofen, Neem Azal®, two spotted spider mite 

��
ƶƯŶƤƯ��

ƵźƄů�Ƃĩ�ŚƷƽ��ŚŝŌŚƄƴƯ�ĭǀƷŚƾ�ľŚƯƺưƗ�řźŝƽ���ƱŚºƀƳř
Śſ�ƹƿ�ƮºƧ�ƾƘǀŞƏ�ƱŚƴưƃŵ�ƲǀƴĤưƷ�ƹ�ƱřŹřŶƳŚŤƀě�ź���źºƐų

ŶƴŤƀƷ�ŞƏ�Źŵ�ƹǀƳ�ŢƘ�ºǀ�ƶºŝ�ż��żŬţ�ŢƗźºſ�ºƿ�ºƯ�ƶƾ���ŶƳƺºƃ
(Tamas, 1990; Isman, 2000)��ƾſŹźŝ�ƾƯ�ƱŚƄƳ�ŚƷ��ƶƧ�ŶƷŵ

řŹŚƧ�ƅƺƈųŹŵ�ƽŵŚƿŻ�šŚƤǀƤŰţ�ƱƺƴƧŚţƿ��Śºŝ�šŚŞǀƧźţ�ƾ
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ÕÓ                                                                       ƱřŹŚƨưƷ�ƹ�ƾƯźƧŚƃ��řŹŚĩ�ƾŝŚƿŻŹřƿ�ƱƺǀſǇƺƯźƟ�ƾEC 1.28%�Ƃƿźģ������

��ƾƷŚǀĭ�ŌŚƄƴƯƵŹŚƈƗ�žƳŚſř�ƹ�ŚƷ��šŚƟō�ƽƹŹ�ƾƷŚǀĭ�ƽŚƷ
Ţſř�ƵŶƃ�ƭŚŬƳř�ƞƬŤŴƯ��ĭǀźģ�ƵŚƿ�ƂƿĪƾ�ĭ�Żřǀ�Śŝ�ƱŚƷŚ

ŢƟō�ƅřƺų�Ƅĩƾ���ƶºĩ�Ţſř�ºƏ�Źŵƾ�ÏÒ����ƶŤºƃŸĭ�ƩŚºſ
ƤŰţǀſƹ�šŚƤǀƘƾ�ƵŹŚŝŹŵ��ţŐŧǀ�ź�Ʊōƶŝ���ƵźºƄů�ƱřƺºƴƗ����Ƃºĩ
ƶƴĩ�Ɣƴţ�ƹ�šřźƄů�ƵŶƴƴĩŹƹŵ��ƂĩǀƮ�����ƭŚºŬƳř�ŶºƃŹ�ƵŶºƴƴĩ

ƾſŹźŝ�Ʋƿř�ƹ�ƵŶƃ��ƶƯřŵř�żǀƳ�ŻƺƴƷ�ŚƷŵŹřŵ� ĩźţǀ��ƩŚºƘƟ�šŚŞ
źģƿƮĩ�Ƃ�źţƿƯ�Ʋǀưſ�Ʊřżǀ�Ţ�řŹřźŝƽ��ƱřŹřŶƳŚŤƀě��ŶºƳŹřŵ
�ƹ�ƽřŹřŵŹŚĭŶƳŚƯƽ��ƹŹ�Ʈºĩƽ�ĭǀ��ºƴĤưƷ�ƹ�ƱŚºƷŚǀřŹřŵ�Ʋƽ�

ŝŚººŴŤƳř�šřźººŧřƾ�ŞƏ�ƱŚƴưººƃŵ�ƽƹŹǀººƘƾ�ŶƴŤººƀƷ�šŚººƟō�
(Lindquist & Casey, 2001; Caboni et al., 2006;
� 

Isman, 2006; Khater, 2012)���
�ŢųŹŵźģƿ��ºưƬƗ�ƭŚºƳ�Śŝ�Ƃƾ�Azadirachta indica�� �

(= Melia azadirachta)��ƵŵřƺƳŚººų�ŻřMeliaceae���ƾƯƺººŝ
�����ŚƨƳǈƿźººſ��ƱŚŤººƀƧŚě��ƶººƯźŝ��ƱŚŤººſƹŶƴƷ�ƽŚƷŹƺººƄƧ

�ƽżƫŚƯ�ƹ�ƁŵǈĮƴŝŢſř���ƮºƧ�ƢƏŚºƴƯ�Źŵ�ŚŬƳō�Źŵ�ƹ��ƹ�śō
ƶŝ�ƾƬĮƴū�ŵƺų�ŹƺƏ�ƾƯ�ŶƃŹ�ƹŹ�ŶƴƧ��ľǇŚưŤůř�ƶƳƺĭ�Ʋƿř��Żř

ƮƷ�ƹ�ƵŶƃ�Ʊřźƿř�ŵŹřƹ�ƱŚŤſƹŶƴƷ�����ƭźºĭ�ƾůřƺºƳ�Źŵ�ƱƺºƴƧř
��ƵŶºƴƧřźě�śŚƴǀƯ�ƹ�ŹŚƸŝŚģ��ŽŚŞƗŹŶƴŝ�ŶƴƳŚƯ�ŹƺƄƧ�ƾŝƺƴū

�Ţſř(Sadeghi, 1996)��ƵŵŚƯ���Ƃǀºŝ�ƶºƧ�ƽř����ŢºǀƫŚƘƟ�Ʋƿźºţ
ƵźººƄů���ũřźŴŤººſř�Ƃƿźººģ�ƶººƳřŵ�żººƜƯ�Żř�ŵŹřŵ�řŹ�ƾººƄƧ

ƾƯ�ŵƺƃ����ƲǀŤųřźºƿŵřŻō(azadirchtin)����Ōżºū�Żř�ƾƏƺºƬŴƯ
ƭŚƳ�ƶŝ�ƦƿźƯƹżƿř��ƲǀŤųřźƿŵřŻō�ƽŚƷA����ƲǀŤųřźºƿŵřŻō�ŚºţG�

��ƲǀŤųřźºƿŵřŻō�ƶƧ�ŢſřA��Ƃǀºŝ�����Ţºſř�ƶºūƺţ�ŵŹƺºƯ�źºţ��
ņƾŞƐƣźǀƛ�ƹ�ƾŞƐƣ�ƵŹŚƈƗ��ŵƹŶůÏÑ���Źŵ�šƹŚºƠŤƯ�ŜǀƧźţ

��ƶºŝ�Ōřżºūř�Ʋƿř�ƍƺƬŴƯ�ƶƧ�ŵŹřŵ�ŵƺūƹ�ƲǀŤųřźƿŵřŻō���ŹƺºƏ
����ŵƺºūƺƯ�źºƷ�Źŵ�řŹ�ŢºƯƹŚƤƯ�Śƿ�ƪưŰţ�ƂƿřżƟř��ƆŴƄƯ

ƾƯ�ƂƷŚƧ��ŶƷŵ(Verkerk & Wright, 1993)���
ŢƟō�ƅřƺų�Ƅĩƾ�ĭǀźģ�ƵŚƿ�ƵŶƃ�ŜūƺƯ�Ƃ��Ţºſř

ƵŵŹƹōźƟ�ƶĩ�ŚƷƽ����ƪĪºƃ�ƶºŝ�Ʊō�Żř�ƪºƇŚů��ŚºƷƽ���ƞºƬŤŴƯ
ƃ�ƶƫƺƯźƟƳƺřźŝ�ƹ�Ŷƽ���šŚºƟō�ƩźŤƴĩ��ŵŹƺºƯ��ƵŵŚƠŤºſř��Źřźºƣ
�ŶºººƳźǀĭ��ƪºººǀŞƣŻřºººſǇƺƯźƟǀƱƺ�ŚºººƷƽ�Neem Azal®��

Neemarin®� �Neemplus®� �Vemidin®� �Nimbecidin®��

Nemidin®��Ackook®� �Azatin®� �Repelin®��ƹNeemark®�
(Abdul Aziz & Henry, 1992; Santos et al., 1997;
� 

Soliman & Tewfick, 1999)���Ƶŵřŵ�ƱŚƄƳ�ƞƬŤŴƯ�šŚƘƫŚƐƯ
�ƶƧ�ŢſřÎÖÒ�ƵźƄů�ƶŝ�ƶƧ�ƵźƄů�ƶƳƺĭ�ƂƧ��ƦǀŤŤƴſ�ƽŚƷ
ƵŶƃ�ƭƹŚƤƯ�ŶƳř��������ŶƴŤºƀƷ�ƩźºŤƴƧ�ƪºŝŚƣ�Ƃƿźºģ�ƵŹŚºƈƗ�Śŝ

(Menn, 1990; Lindquist & Casey, 2001)���
ƶƴƧ���Źŵ�ŶºƳŹřŵ�ƶƧ�ƾŤǀưƷř�ƶŝ�ƶūƺţŚŝ�żǀƳ�ƾƷŚǀĭ�ƽŚƷ

�ƲƿřƵŵƺŝ�ƶūƺţ�ŵŹƺƯ�šŚƘƫŚƐƯ�ŶƳř��ƶŝ��ƱřƺºƴƗ��ƩŚºŨƯ���ºţŐŧǀ�ź
ĭŶƴƄĩƾ�źģ�ƲƛƹŹƿƹŹ�Ƃƽ�Ƙưū�ºǀ�ƶºƴĩ�Ţ��ŚºƷƽ���żŞºſ
řƹŚſŚĩ��Mononychellus tanajoa (Bondar)��ſŹźŝƾ��ƵŶƃ
ŚŤƳ�ƹƿŵřŵ�ƱŚƄƳ�ŪŢſř�Ƶ�ř�ƶĩƿ��ĭŶƴºƄĩ�šřźºŧř�ƵŵŚƯ�Ʋƾ��ƹ

Żƿź�ĭŶƴƄĩƾ�Ƹūƺţ�ƪŝŚƣƾ�ƹŹƽ�ŶƃŹ�ƪůřźƯƽ��ŢƟō�ŵŹřŵ
(Amanda & Silva, 2013)���ƾººſŹźŝ�ŹŵººţŐŧǀ�ƲººƛƹŹ�ź

źģƿƹŹ�Ƃƽ�Ƙưūǀƶƴĩ�Ţ��ŚºƷƽ�����źĭŹŚĪºƃ�ƶºƴĩ�ƹ�ƲţŹŚºţ
Phytoseiulus persimilis Athias-Henriot���żºǀƳ��ƆŴºƄƯ

�ƵŶƃƲƿř�ƶĩ�ƮŴţ�ƂƷŚĩ�Źŵ�ƵŵŚƯ�Źƿżƽ���ºƯ�ƲţŹŚºţ�ƶƴĩŒ�źŧ
ƫƹƾ��ƱŚŤƴě�Ʃǈů�Źŵ(pentane)�ƹŹƽ�ŝ�źĭŹŚĪƃ�ƶƴĩƾ���źºŧř

�Ţſř�Ƶŵƺŝ(Mansour et al., 1986)���
�ƕřƺƳř�Ʋǀŝ�ŹŵƶƴƧ����ƲţŹŚºţ�ƶºƴƧ�šŹŚƀų��ƾƷŚǀĭ�ƽŚƷ

ƹŵ��ƶºƨƫ�ƽř��Tetranychus urticae Koch���ƶºŝ�ƫŵ�ºǀ��ŹŚºƄŤƳř�ƪ
ƳŚƸūƾ�Ư�ƶƴƯřŵ��ƵŵźŤƀĭǀƳŚŝżƾ��ºſƹǀ��Ŷºƃ�šŹŚºƀų��Ɩƿ�Ŷ

�ƤŤƀƯǀƛ�ƹ�ƮǀźƤŤƀƯǀƮ�ǇŚŝ�űźƳ��ƽ��řżºƟřƿƘưū�Ƃ�ºǀ�ƹ�Ţ
ƳǀŚƳřƺţ�żƾƿ�ř�ŹŵƿŢƟō�źŝřźŝ�Źŵ�ŢƯƹŚƤƯ�ŵŚŬ�Ƃĩ��ŚƷ��żŗŚºů

ưƷřǀ�ŢŢſř�(Nicholas et al., 1998)��ƿĪƾ�īŹżŝ�Żř�źţƿ�Ʋ
ƶĪƫƹŵ�ƲţŹŚţ�ƶƴĩ�Śŝ�ƶƐŝřŹ�Źŵ�šǈĪƄƯ�řƽ���ƽǇŚŝ�ŢƗźſ

ƭƹŚƤƯ�ƱŶƃ�ƶŝ�Ʊō�ƶƴĩ�Ƃĩ��ŚƷƾƯ�ƶŝ��ŶƃŚŝ�ƽŹƺƏ�ƶƧ�Śţ��Ʊƺƴĩ
�ŢƯƹŚƤƯ�Ʋƿřŝ�ƶŝ�ƶƴĩǀ�Żř�ƂÕÍ�ƶƴĩ�����ƵŶºƃ�ƁŹřżºĭ�Ƃºĩ

�Ţſř(Miresmailli & Isman, 2006)�����Źŵ�ŢºƯƹŚƤƯ�Żƹźºŝ
ƯǀŶƴŝ�ƱŚ�Śěƿ�Żř�ƱŚƿřźŝ�ŚƋŚƤţ�ƹ�ƺſ�Ĩƽ�ŹŚƗ�šǇƺƈŰƯƽ�

ƺſ�Żř�ƭƺưſ�Żřƽ�ŵƿ�Ţſř�Ƶŵźĩ�Źřŵřƹ�řŹ�ƱřźĮƄƷƹĦě��źĮ
ƁƹŹ�ƶĩ�ŚƷƽ��ƵƺƤƫŚŝŵƿźĮ�ƹ��Ʈºĩ�šřźƐų�Śŝ���řźºŝ�řŹ�źºţƽ�

ŻŹř�ŵŹƺƯ�šǇƺƈŰƯ�ŢƓŚƠůƿŝŚƾ�ŶƴƷŵ�Źřźƣ���
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ƵźƄů�ƲưŬƳř�ƶƯŚƳ���Ʊřźƿř�ƾſŚƴƃèé���æ���ÎÐîè������������������������������������������������������������������������������������������������������������������ÕÔ 

ř�ŹŵƿƤŰţ�Ʊřźǀ��šŚºƤ���řŹŚºƧ�ƾºſŹźŝ�ƅƺºƈųŹŵƿ�ƾ
�ƵŹŚºƈƗ�Żř�ƵŵŚƠŤſř�ľŚţŶưƗ�ƾƷŚǀĭ�ŌŚƄƴƯ�Śŝ�šŚŞǀƧźţ���ƹ�ŚºƷ

žƳŚſř�ũřźŴŤſř�ƽŚƷ��ƱŚƷŚǀĭ�Żř�ƵŶƃƪƯŚƃ�řŹ�ƾƯ�ŵƺƃ��ƶƧ
ƶŝ����ƆŴºƄƯ�ƱƺǀºſǇƺƯźƟ�Ʀºƿ�ŵƺūƹ�ƭŶƗ�ƪǀƫŵ�����ƱŚºƨƯř

ƵźƸŝ�ƽŹřŵźŝ�ƽŹŚŬţ�Żř�Ʊō��ŚƷźƀǀƯ�Ţſř�ƵŵƺŞƳ���ƱƺǀſǇƺƯźƟ
EC 1.28��Ʋǀºƫƹř�ƽřźŝ�Ƃƿźģ���ŹŚºŝ����ƲºƛƹŹ�Żř�ƵŵŚƠŤºſř�Śºŝ

���ƹ�ŶºŬƴƧ�ƾºƘǀŞƏ���ƵřźºưƷ�ŵřƺºƯTween85��ƹSpan 85��Źŵ
ƯŒƵŚǀĭ�šŚƤǀƤŰţ�ƶƀſ�ƃżěƨ�ƾ�ŹƺƄƧ�Ŷºƃ�ƶǀƸţ����ƾºſŹźŝ
řźŧ�ƵŚǀĭ��ƽŻƺſ�ƱƺǀſǇƺƯźƟŹƺƧŸƯ��ŵřŵ�ƱŚƄƳƶƧ�ĢǀƷ�ƶƳƺĭ�

�ƵŶƷŚƄƯ�ƪŝŚƣ�ĬƳŹ�źǀǀƜţƵŚǀĭ�Śƿ�ƹ���ƽŻƺºſ�īźºŝ�Źŵ���ƽŚºƷ
�ŵŚŬƿř�Śǀŝƺƫ�ƾºưƳ���ŶºƴƧ(Heidarializadeh, 2008)�����ƶºŝ�źºƔƳ

ƪǀƀƳŚŤě�šŚƟō�ƩźŤƴƧ�Źŵ�Ƃƿźģ�ŜǀƧźţ�ƽŚƷ����ƢºǀƤŰţ�Źŵ
�źƋŚů�ºţŐ��ƱƺǀºſǇƺƯźƟ�źǀŧEC 1.28%���ƶºƴƧ�ƽƹŹ��ƲţŹŚºţ
ƶƨƫƹŵ�ŢƟźĭ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ�ƽř�����ƾºƬǀưƨţ�šŚºƤǀƤŰţ

źƟ�Ʋƿř�ƅƺƈųŹŵřŵŹƹş�ƾƷŚǀĭ�ŌŚƄƴƯ�Śŝ�ƹ�Ʋưƿř���ƾƯřŶƣř
�ƽŹŚºŬţ�ƽŚŤſřŹ�Źŵ�ƮƸƯ����ŵźŝŹŚºƧ�ƹ�ƽŻŚºſƱō���ƩźºŤƴƧ�Źŵ

ƮƸƯ��ƽŻŹƹŚƄƧ�šŚƟō�Ʋƿźţŵƺŝ�ŶƷřƺų���
��

ƁƹŹ�ƹ�ŵřƺƯ�ŚƷ��
ƁŹƹźě�ƶƴĩ�ƹŵ�ƲţŹŚţ�ƶĪƫ�řƽ���

ƶƴĩ�ƹŵ�ƲţŹŚţ��ƶºĪƫ�řƽ��īźºŝ�Żř�����Ƶŵƺºƫō�ƽŚºǀŝƺƫ�ƽŚºƷ
Ɩưū��žě�ƹ�ƽŹƹōƿŚſŚƴƃ�Żř�ƾ�Ǝſƺţ��ƭƺſ�ƵŶƳŹŚĮƳƽƹŹ�
�ƵŚǀĭŝƺƫǀŚ��ƱŚſ�ƮƣŹ�ƽŹ��Ŷƃ�Ƶŵřŵ�ƁŹƹźě��ĭǀ��Ƶŵƺºƫō�ƱŚƷŚ

�ƶººƀƠƣ�ƱƹŹŵ�ƶººƴĩ�ƶººŝ�ŚººƷƿƾ���ŵŚººƘŝř�ŚººŝÓÍ���ÓÍ���ÓÍ�
ŤƳŚſƾ�řŹřŵ�ƹ�źŤƯƽ�ƺƸţ�ºƿ����Źŵ�ƹ�ƵŶºƃ�Ƶŵřŵ�Źřźºƣ�ŜºſŚƴƯ�ƶ
řźƃƿŚƯŵ�Ǝƿƾ�ºC��Ï�t��ÏÒŞƀƳ�ŢŝƺƏŹ��ƾ�Ò��t��ÓÍ��ŶƇŹŵ

ƵŹƹŵ�ƹ�ƽ�ŹƺƳƽ�ÎÓ�ŚƴƃƹŹ�ŢƗŚſƿƾ��ƹÕ�ŹŚţ�ŢƗŚſƿĪƾ�
ƶĮƳ�Źřŵƽ�ŶƳŶƃ���

ƂƿŚƯŻō�ƭŚŬƳř�ƽřźŝ�ŢƀƿŻ�ƽŚƷ�ƶƴƧ�řŶŤŝř�ƾŬƴſ��ƽŚƷ
ŵŚƯş�ƮƷ�Ŷƃ�ƶǀƸţ�ƲſŶƳ���ŹƺƔƴƯ�ƲƿŶŝ�ŵřŶƘţÎÍ���ƶºƴĩ�ŵŶƗ

ƮƬƣ�Śŝ�ƵŵŚƯ�ƹ�źƳ�ƺƯƽ�ƶſ�īźŝ�Żř�źƠƇ�ŚƷƽ���řŶºū�Ƶŵƺºƫō��ƹ
īźŝ�ƽƹŹ�Źŵ�Śǀŝƺƫ�ƽŚƷ��ƝƹźƓƿĨ���ºŝ�ƝźºƈƯŹŚŝ��ŵŚºƘŝř�ƶ� �

Ó���ÎÏ���ÎÔ�ŤƳŚſƾ��źŤƯƵŵřŵ�Źřźƣ�Ŷƃ�����Źŵ�ƝƹźºƓ�Ʋºƿř
řźƃ�Źŵ�ŹƺţŚŝƺĪƳřƿŚƯŵ�Ǝƾƿ�ŤŝƺƏŹ�ƹƾ�ŢƟźĭ�Źřźƣ�ŹƺĩŸƯ�

�ƹ�Żř�žěÏÑ�īźŝ��ŢƗŚſ�ŚƷƽ�ƮŴţ�ƽřŹřŵ���ƝƹźƓ�ƶŝ�ƶƴĩ
ŶūƿŶƿŵźĭ�ƪƤŤƴƯ�Ŷ�ƶƴĩ�Żř�ƹ�ŚƷƽ�ŵŚƯş�ņƚƫŚŝ�ƮƷ��ŢƸū�Ʋſ

ƂƿŚƯŻō�ƽŚƷ�ŢƀƿŻ�Ŷƃ�ƵŵŚƠŤſř�ƾŬƴſ���
ĩźţǀ�ŚºƯŻō�ŵŹƺƯ�šŚŞƿŻ�Źŵ�Ƃƿ�Ţºƀ��Ŭƴºſƾ���ƪƯŚºƃ

Ƃƿźģ�ƱƺǀſǇƺƯźƟ�ƫƺţ�ºǀŶ��Ư�Źŵ�ƵŶºƃŒ�ƤŰţ�ƶºƀſǀ��šŚºƤ
ĭ�ºǀƵŚ��Īºƃżěƾ��ŹƺºƄƧ�(EC 1.28%)���ƮǀºƳ�ƩřŻōq�(EC 1%)�

ųŚºººſ�ŢƧźºººƃ�ŢBB Park�ƱŚºººưƫō��ƶºººƴƧ�ƹ��ƂºººƧ
ƲƟƺƬƨƿŵƹźǀĜſř�(spirodiclofen)�(SC 24%)��Śƿ�ŹƹŶºƿƺƳřq�

(Envidor®)�Śſ�ŢƧźƃ�ŢųBayer Crop Science��ƱŚºưƫō�
ŵƺŝ��řźŝƽ��ŚºƯŻō�ƭŚŬƳřƿƂ���ƽŚºƷŻƿ�Ţºƀ��Ŭƴºſƾ�Żř��ƁƹŹ

ƶƏƺƛ�Źƹ�ƱŵƺưƳ��īźŝ�Ŷºƃ�ƵŵŚƠŤſř�(Cahill et al., 1995)��
ŶŝƿƲ�ŹƺƔƴƯ��īźŝ��źƐƣ�ƶŝ�Śǀŝƺƫ�ƽŚƷ�Ƃºƃ��ƾŤƳŚºſ���Źŵ�źºŤƯ

ŢƔƬƛ�Śŝ�ƾưſ�ƩƺƬŰƯ�ƶƏƺƛ�ƆŴƄƯ�ƽŚƷ��Ŷºƿŵźĭ�Źƹ��ƹ
źŤě�ƝƹźƓ�Źŵƽ��źƐƣ�ƶŝƂƃ�ŤƳŚſƾ���Ŷºƃ�Ƶŵřŵ�Źřźºƣ�źŤƯ��

žĜſ��ÏÍ�ƴĩ�ŵŶƗŠ�ņƚƫŚŝ�ƮƷ��Ʋſīźŝ�ƽƹŹ�ŚƷŹ�ŚƷ���ƽŻŚºſ
řźººƃ�Źŵ�ƹƿ�ƶººĮƳ�ŶººƃŹ�ĨººƣŚţř�Ǝ�Źřŵƽ�ŶººƃŶƳ���ƱřżººǀƯ

īźƯ�ƶƴƧ�źǀƯƹ���ŢºƃŸĭ�Żř�žě�ŚƷÏÑ���ŢƗŚºſƿ��ŢºƃřŵŵŚ
Ŷƃ��ƽřźŝ��ƭŚŬƳřƂƿŚƯŻō�ƬƇřƾ�ŻƿŢƀ��Ŭƴºſƾ���Żř�Ƃºƃ�

ŢƔƬƛ��Źŵ�ƭřŶĩźƷ�ƹƶſ��ŹřźĪţƶŝ�����ƵŵŚƠŤºſř�ŶƷŚºƃ�ƵřźºưƷ
ŵźĭƿŶ��ŢƔƬƛ�ƶƴƯřŵ�ŚƷƽ��ŚºƯŻō�Źŵ�ƵŵŚƠŤſř�ŵŹƺƯƿƂ��ƽŚºƷ�
ŻƿŢººƀ�Ŭƴººſƾ�ƽřźººŝ�ƲƟƺƬƨƿŵƹźǀĜººſř��ººƳǀƮ�ƩřŻōq��ƹ

ººſǇƺƯźƟǀ�ƱƺEC 1.28%�ƶººŝ��ŜººǀţźţÔÍ�ÏÍ��ÕÒ�ÐÍ�ƹ�
ÑÍ�ÎÍ�ƯǀººƬƾ�ƭźººĭ�ƫǀŵƺººŝ�źººŤ��ƢººǀƤŰţ�Ʋººƿř�Źŵ���ƱřżººǀƯ

īźƯ�ƶŝ�źǀƯƹ�žƨƗ�ƱřƺƴƗ��ŵƺºŝ�ƵŶƃ�ƶŤƟźĭ�źƔƳ�Źŵ�ƪưƘƫř��
�ƲƿřźŝŚƴŝřźŝƽ�ŴƄţǀ�����Ǝºſƺţ�řŶºŤŝř�ƵŶºƳŻ�Żř�ƵŵźºƯ�ƶƴĩ�Ɔ

ƬƣƮ�����ƾºƯ�ƵŵŻ�ƶŝźºƋ�ƶºƴĩ�ƶºŝ�ƺƯ���Ŷºƃ�ƹ��šŹƺºƇŹŵ��ƭŶºƗ
�ƥźŰţ�ƵŶƷŚƄƯŚƷŚě�Źŵ��Ʊō��ƶƴƧ�ƵŵźƯƶŝ�ƾƯ�śŚƀů�ŶƯō���

řźŝƽ��ŵŹƹōźŝLC50�ƃ��ǀ��Ǝų�ŜChi-square��ƶºūŹŵ��
ŵřŻōƽưƏř�ŵƹŶů��ǀƱŚƴ�ŢƔƬƛ�ŚƷƽ��źºƔƳ�ŵŹƺƯ�ƹ��ºƋźƟǀ�ƶ

ŻřƺººƯƽ��ƩŵŚººƘƯ�ƹ�Ʊŵƺººŝ���ººſźĭŹ�ƍƺººƐų�ƱŵƺººŝǀƱƺ�
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ÕÕ                                                                       ƱřŹŚƨưƷ�ƹ�ƾƯźƧŚƃ��řŹŚĩ�ƾŝŚƿŻŹřƿ�ƱƺǀſǇƺƯźƟ�ƾEC 1.28%�Ƃƿźģ������

(hypothesis of parallelism and equality)��ƭźºƳ�Żř���ŹřżºƟř
POLO-PC��Ŷƃ�ƵŵŚƠŤſř(LeOra software, 1987)��ŚƤƯƿ�ƶƀ

ƁƹŹ�ŽŚſřźŝ�šŚŞǀƧźţ�Ţǀưſ��Robertson et al. (2007)�
Ŷƃ�ƭŚŬƳř����
��

�ƱřżǀƯ�ƾſŹźŝ�ƂƿŚƯŻōƿřŹŚƧ�ƾźƔƳ�ŵŹƺƯ�šŚŞǀƧźţ��ƩźŤƴƧ�Źŵ
ƶƨƫƹŵ�ƶƴƧ�ƶƗŹżƯ�Ǝƿřźƃ�Źŵ�ƽř�ƽř 

ŝƲƿř�ƽřź�ŹƺƔƴƯ���ŭźƏ�ŜƫŚƣ�Źŵ�ƾƄƿŚƯŻōƥƺƬŝ��ƽŚƷ
ƪƯŚƧ�Źřźƨţ�ƶſ�Źŵ�ƾƟŵŚƈţ��źƷƦƿ���ƞºƿŵŹ�ƪƯŚºƃ���ƽŚºƷ
Ūƴě�ƶţƺŝ�ƽźŤƯ�ŢƄƧ�ƱŚŬƯŵŚŝ�ƽŚƷ�Źŵ�ƵŶƃ��ŮƐſ�ƶºƗŹżƯ��

Ŷƃ�ƭŚŬƳř��źģ�ƪƯŚƃ�ŚƷŹŚưǀţƿ�ƂEC 1.28�Ŷǀƫƺţ���Źŵ�ƵŶºƃ
ƯŒƵŚǀĭ�šŚƤǀƤŰţ�ƶƀſ��ŢƔƬƛ�Śŝ�ƾƨƃżěƦƿ��ƹŵ�ƹ���ƶºſ�

Ƴ��ŹřżƷ�ŹŵǀƮ�ƩřŻōq��Śŝ�ŢƔƬƛ�Ʀºƿ���ƶºƴĩ�ƹ�ŹřżºƷ�Źŵ���Ƃºĩ
Ĝſřǀŵƹźƿ�ŢƔƬƛ�Śŝ�ƲƟƺƬĪÒ�Í�ŵƺŝ�ŹřżƷ�Źŵ���ŹŚưǀţ��ŶƷŚºƃ
śō��Ŷºƿŵźĭ�ƾƃŚě���ƶºƳƺưƳ���ƶºƴƧ�Żř�ƽŹřŵźºŝ����Źŵ�ƵŶºƳŻ�ƽŚºƷ

�ƪƇřƺƟƿĨ��Ʈſ�Żř�ƪŞƣ�ŻƹŹ�ƃŚěƾ��ƹżǀƳ�ƶſ���ƹ�ŢºƠƷ�ÎÑ�
Ʈſ�Żř�ŶƘŝ�ŻƹŹ�ƃŚěƾ�Ŷƃ�ƭŚŬƳř����Śºŝ��ƶºƳƺưƳ���ƽŹřŵźºŝŻř�ÐÍ�

ĉīźŝ�ƶţƺŝ��Śǀŝƺƫ�ƽŚƷ�ƶƧŢưƀƣ�Żř��ƾƳŚºŤŰţ�ƽŚƷ���ƹ�ƾƳŚºǀƯ��
ƶţƺŝ�ƾƳŚƣƺƟ���ŚºƷ�����ŶºƳŵƺŝ�ƵŶºƃ�śŚºŴŤƳř�řŹŚºƧƿ��ŚºƷŹŚưǀţ�ƾ

ƾŝŚƿŻŹř�Ŷƃ��ƶƴƧ�ŢǀƘưū�ŶƳŻ�ƽŚƷş��ƚƫŚŝŚƳ�ƹ�ƚƫŚŝ�ŮƐſ�Źŵ
�ƁŹŚưƃ�ŮƿźƄţ�ęƺƨſƹźƨǀƯ�Żř�ƵŵŚƠŤſř�Śŝ�īźŝ�ƲƿźƿŻ

Ŷƃ��řŹŚĩ�ŶƇŹŵƿƾ����ƱƺºſŹŶƴƷ�ƩƺºƯźƟ�Ǝſƺţ�ŹŚưǀţ�źƷ�
ţǀƘţ�ƱƺŤƬǀǀŵźĭ�ƲƿŶ���

��

ÎÍÍ�����������������Î� ��řŹŚĩ�ŶƇŹŵƿƾ��
��

Ta�� ƯǀĮƳŚǀţ�Źŵ�ŢƟō�ŵřŶƘţ�ƲǀƮſ�Żř�ŶƘŝ�ŹŚư�ƃŚěƾ��
Tb�� ƯǀĮƳŚǀţ�Źŵ�ŢƟō�ŵřŶƘţ�ƲǀƮſ�Żř�ƪŞƣ�ŹŚư�ƃŚěƾ��
Ca�� ƯǀĮƳŚǀƮſ�Żř�ŶƘŝ�ŶƷŚƃ�Źŵ�ŢƟō�ŵřŶƘţ�Ʋ�ƃŚěƾ��
Cb�� ƯǀĮƳŚǀŻř�ƪŞƣ�ŶƷŚƃ�Źŵ�ŢƟō�ŵřŶƘţ�Ʋ�Ʈſ�ƃŚěƾ��

��

Ƶŵřŵ�ŚƷƽ�����ƭźºƳ�Ĩºưĩ�Śºŝ�ƶƬºƇŚů���ŹřżºƟřMSTAT-C�
żŬţƿŹřƹ�ƶƿ�ŚƤƯ�ƹ�ŶƳŶºƃ�žƳŚƿ�Ư�ƶºƀ�ºǀĮƳŚǀţ�Ʋǀ���Śºŝ�ŚºƷŹŚư

Ŷƴģ�ƱƺƯŻō�ƶƴƯřŵ�Ŷƃ�ƭŚŬƳř�ƲĪƳřŵ�ƽř����

ŚŤƳƿŪ��
ŚƯŻōƿƂ�ƽŚƷ�ŢƀƿŻ�ƾŬƴſ��

ŚŤƳ�ŽŚſřźŝƿ�ŪŚƯŻōƿƂ�ƽŚƷ�ŻƿŢƀ�Ŭƴſƾ�ŵŚºƤƯ��ƿ�ź
LC50��ºƳ�ƭƺưſǀƮ�ƩřŻōq���ĜºſřǀŵƹźƿƲƟƺƬĪ��ºſǇƺƯźƟ�ƹǀ�Ʊƺ

EC 1.28%�źģƿƶŝ�Ƃ�ţźţǀ���Śºŝ�źºŝřźŝ�ŜÍÑ�ÒÏ��ÒÒ�ÐÔ��ƹ
ÍÓ�ÏÎ�ƾƬǀƯ�ƭźĭ�źŤǀƫ�ŵźĭ�ŵŹƹōźŝƿ��Ŷ�ƹ�ŵřŵ�ƱŚƄƳ�ƶĩ��ƶºƴĩ

ƹŵ�ƲţŹŚººţ�ƶººĪƫ�řƽ�ººſǇƺƯźƟ�ƶººŝ�ŢŞººƀƳǀ�ƱƺEC 1.28%�
źģƿ��Ʈºĩ�Śºŝ�Ƃ��źºţƿ�ƲLC50�ºſŚƀů��ǀ�ºŝ�ŢǀƂ��źºţƽ��ŵŹřŵ
��ƩƹŶūÎ���ŚƤƯƿŚě�ƹ�ǇŚŝ�Ŷů�ƶƀǀƿ�ƲLC50����ŵŹƺºƯ�ƭƺưºſ

ŚƯŻōƿ�ŮƐſ�Źŵ�ƂÖÒ��ŵřŵ�ƱŚƄƳ�ſŚƀů�ƶĩǀ�ƲţŹŚţ�ƶƴĩ�Ţ
ƶĪƫƹŵ�řƽ��ƶŝ�ŢŞƀƳſǇƺƯźƟǀ�ƱƺEC 1.28%�źģƿƂ��źƷ�Śŝ
�ƹŵ�ƮſƳǀƮ�ƩřŻōq��Ĝºſř�ƹǀŵƹźƿ��ºƴƘƯ�ƝǈŤºųř�ƲƟƺƬĪƾ��Źřŵ
ŵŹřŵ��ƴĤưƷǀƲ��ŚŤƳƿ�ºſŚƀů�ƶĩ�ŵřŵ�ƱŚƄƳ�Ūǀř�Ţ�ºƿ��ƶºƴĩ�Ʋ

Ĝſř�ƶŝ�ŢŞƀƳǀŵƹźƿŝ�ƲƟƺƬĪǀƂ��Żř�źţƳǀƮ�ƩřŻōq�Ţſř��Żř�ƹ
řƿƴƘƯ�ƝǈŤųř�źƔƳ�Ʋƾ�ŵŹřŵ�ŵƺūƹ�Źřŵ����

ƋźƟǀƶ��ŻřƺºƯƽ����ºſźĭŹ�ƍƺºƐų�Ʊŵƺºŝǀ�Ʊƺ��Żř�žºě
ſŹźŝƾ�ƭźƳ�Śŝ��ŹřżƟřPOLO-PC��ŵŹƺƯţŐƿ�ºǀ�Ŷ��ŢºƟźĭ�Źřźºƣ��

řƿƘƋƹ�ƲǀĩŚů�Ţƾ��ºƴƘƯ�ƝǈŤųř�ŵƺūƹ�ƭŶƗ�Żřƾ��Źŵ�Źřŵ
�źºƋƿƹřŻ�Ŝ�ºƿ��ºſźĭŹ�ƍƺºƐų�ƶǀ�Ţºſř�Ʊƺ��ÍÒ�ÍP < ���
ƶŝ�ţŹŚŞƗƾ�ſŹźŝ�Źŵƾ�ƃǀŜ�ƍƺƐų�ſźĭŹǀŝ�Ʊƺƶ���šŹƺºƇ

��ƪƯŚºººƃ�ƹŵ�ƶºººŝ�ƹŵºººƳǀƮ�ƩřŻōq�Ĝºººſř�ƹǀŵƹźƿ��ƲƟƺƬĪ
�ºſǇƺƯźƟǀƱƺ�EC 1.28%��źºģƿ�Ĝºſř�ƹ�ƂǀŵƹźƿƲƟƺƬĪ���ƹ

ƴĤưƷǀ�ºſźĭŹ�ƍƺƐų�ƲǀƳƺƾ��ºƳǀƮ�ƩřŻōq��ºſǇƺƯźƟ�ƹǀ�Ʊƺ� �
EC 1.28%�źģƿ�Ƃ�ŵźĭ�ƆŴºƄƯ�ºƿ�ř�ƶºĩ�Ŷ�ºƿ�ƍƺºƐų�Ʋ�

ŻřƺƯƽ�ŶƳŵƺŝ��Śŝţ�ƶŝ�ƶūƺţŐƿǀźƔƳ�ŶƿŻřƺƯ�ƶƽ��ƍƺƐų�Ʊŵƺŝ
Ưƾ�ưſ�ƱřƺţǀŞƀƳ�Ţƾ�(relative potency)

��ƶŞſŚŰƯ�řŹ��ŵźºƧ
ŚƤƯ�ƹƿźŤƸŝ�ƶƀƽ�ưſ�Żřǀĩźţ�Ţǀ�ƹŹ�ƞºƬŤŴƯ�šŚŞƽ���ƶºƴĩ
ƹŵ�ƶĪƫ�řƽ��ºŝƶ���ŵŹƹō�Ţºſŵ(Robertson & Preisler, 1992; 

Held, 2008)��ưſ�ƶŞſŚŰƯǀŞƀƳ�Ţƾ�ƤůŹŵ�ƶĩǀ�ŢŞƀƳ�ŢƤ
ưſǀĩźţ�ŢǀƹŹ�ƞƬŤŴƯ�šŚŞƽ�Ư�ƶƴĩƾ�ŶƃŚŝ���ƶĩ�ŵřŵ�ƱŚƄƳ
řººƿººſǇƺƯźƟ�Źŵ�ŢŞººƀƳ�Ʋǀ�ƱƺEC 1.28%�źººģƿ�ƶººŝ�Ƃ

Ĝſřǀŵƹźƿ�źŝřźŝ�ƲƟƺƬĪ�ÓÑ�Í�ÑÖ�Í��ÒÓ�Í�ºſǇƺƯźƟ��ǀ�Ʊƺ

ab

ba

CT

CT
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ƵźƄů�ƲưŬƳř�ƶƯŚƳ���Ʊřźƿř�ƾſŚƴƃèé���æ���ÎÐîè������������������������������������������������������������������������������������������������������������������ÕÖ 

EC 1.28%�źģƿƂ�ƶŝ�ƮǀƳ�ƩřŻōq�źŝřźŝ��ÑÒ�Í�ÐÎ�Í��ÐÖ�Í�
Ĝſř�ƹǀŵƹźƿƮǀƳ�ƶŝ�ƲƟƺƬĪ�ƩřŻōq���źºŝřźŝ�ÔÖ�Í�ÓÐ�Í��Ô�Í�
ŵƺŝ��źƿŵŚƤƯ�Ʋƿř�ƱŚƄƳ����ºſǇƺƯźƟ�źţǇŚºŝ�Ţǀưºſ�ƵŶƴƷŵǀ�Ʊƺ

EC 1.28%�źģƿŢſř�źĮƿŵ�ŜǀƧźţ�ƹŵ�ƶŝ�ŢŞƀƳ�Ƃ���
��

ƂƿŚƯŻō�ŪƿŚŤƳ�ƽŚƷ�ƶƗŹżƯ�ƹŵ�ƶƴĩ�ƽƹŹ�ƽř�ƶĪƫ��ƽř��
Ƶŵřŵ�žƳŚƿŹřƹ�ƶƿżŬţ��šŚƠƬţ�ƲǀĮƳŚǀƯ�ƶŝ�ƍƺŝźƯ�ƽŚƷ

�Źŵ�ƲţŹŚţ�ƶƴĩƶſ�Ʈſ�Żř�ŶƘŝ�ŻƹŹ���Ʋǀºŝ�ƶĩ�ŵřŵ�ƱŚƄƳ�ƾƃŚě
ŚƷŹŚưǀţ�ƾƴƘƯ�ƽŹŚƯō�šƹŚƠţ��ŵŹřŵ�ŵƺūƹ�Źřŵ��ÓÐ�ÎÍF = ��

Õ�,Ñdf = ���ÍÒ�ÍP < ���ººţ�ƲǀĮƳŚººǀƯŐ�ƽŚººƷŹŚưǀţ�Źŵ�źǀŧ
ƶƴĩ��Ƃƿźģ��ƲƟƺƬĪƿŵƹźǀĜſř�ƂĩEC 1.28%����ƽŚºƷŻŵ�Śºŝ
ƶſ��ƹŵ��ƹƦƿ��ŹřżºƷ�Źŵ���ƮǀºƳ�ƹ�ƩřŻōq���Żř�ŶºƘŝ�ŻƹŹ�ƶºſ��
Ʈſ��ƶºŝ�ƾƃŚě����ƩŵŚºƘƯ�ŜºǀţźţÔ�Î�t��Ð�ÕÖ��Ñ�Ï�t���Õ�ÕÏ��
Ï�Ð��t��Õ�ÔÓ��Ò�Ð�t��Ö�ÓÖ��ƹÍÑ�Ñ�t��Ñ�ÓÑ��ƱŚƄƳ�ƶĩ�ŵƺŝ

ƮǀƳ�ƹ�ƲƿźţǇŚŝ�ƲƟƺƬĪƿŵƹźǀĜſř�ŵřŵ�ƩřŻōq�Ʈĩ�źǀŧŐţ�Ʋƿźţ��řŹ
ƶĪƫƹŵ�ƲţŹŚţ�ƶƴĩ�ƩźŤƴĩ�Źŵ�řƽ��ŶƴŤƃřŵ��ƩƹŶūÏ���ŚƤƯƿ�ƶƀ

ƯǀĮƳŚǀ�Ʋ����ºſǇƺƯźƟ�ƶºĩ�ŵřŵ�ƱŚºƄƳ�šŚºƠƬţǀ�ƱƺEC 1.28%�

źģƿ�Żŵ�Śŝ�Ƃƶſ�ƶƴĩ�Żř�ŶƘŝ�ŹřżƷ�Źŵ�Ĝſř�Ƃĩǀŵƹźƿ�ƲƟƺƬĪ
ţ�ƑŚŰƫ�ƶŝ�ƭƹŵ�ƶŞţŹ�ŹŵŐŧǀŵŹřŵ�Źřźƣ�ź����

�Źŵ�ƲţŹŚţ�ƶƴĩ�šŚƠƬţ�ƲǀĮƳŚǀƯ�ƽŹŚƯō�ŪƿŚŤƳŢƠƷ��ŻƹŹ
Ʈſ�Żř�ŶƘŝ�������ŚºƷŹŚưǀţ�Ʋǀºŝ�ƶºĩ�ŵřŵ�ƱŚºƄƳ�ƾºƃŚě��ƝǈŤºųř

ƴƘƯƾ��ŵŹřŵ�ŵƺºūƹ�Źřŵ���ÕÏ�ÏF = ��Õ�,Ñdf = ���ÍÒ�ÍP < ���
ƯǀĮƳŚǀţ�ƲŐŧǀţ�Źŵ�źǀ�ŚºƷŹŚưƽ��ƶºƴĩ���Ĝºſř�Ƃºĩǀŵƹźƿ��ƲƟƺƬĪ

źģƿ�ƂEC 1.28%��Żŵ�Śŝƹŵ�ŹřżƷ�Źŵ�ƮǀƳ���ƩřŻōq�Ƃƿźģ��
EC 1.28%��Żŵ�Śŝƶſ��ƹƦƿ���ŶºƘŝ�ŻƹŹ�ŢƠƷ�Źŵ��ŹřżƷ�Źŵ

Ʈſ�Żř�ƶŝ�ƾƃŚě��ƩŵŚºƘƯ�Ŝǀţźţ Ð�Ï�t�Õ�ÔÔ��Ï�Ð��t��Ð�ÓÑ��
Ö�Ï�t�Ô�ÓÕ��Ö�Ð�t��Ï�ÔÍ��Õ�Ñ�t�Ö�ÓÏ����ƱŚºƄƳ�ƶºĩ�ŵƺŝ

ƱƺǀſǇƺƯźƟ�ƹ�ƲƟƺƬĪƿŵƹźǀĜſř�ƱŚƴĤưƷ�ŵřŵ�EC 1.28%��Śŝ
�Żŵƶſ�źţǇŚŝ�ŹřżƷ�ŹŵƿƯ�ƲǀĭŶƴƄĩ�Ʊřżƾ���ƹ�ƱƺǀºſǇƺƯźƟ�

EC 1.28%��Żŵ�ŚŝƦƿ�Ʈĩ�ŹřżƷ�Źŵ�źţƿţ�ƲŐŧǀ�ƩźŤƴĩ�Źŵ�řŹ�ź
ƶĪƫƹŵ�ƲţŹŚţ�ƶƴĩ�řƽ��ŶƴŤƃřŵ��ƩƹŶūÏ����

ŚŤƳƿŹŚƯō�Ūƽ�ƯǀĮƳŚǀ��Źŵ�ƲţŹŚºţ�ƶƴĩ�šŚƠƬţ�ƲÎÑ��ŻƹŹ
Ʈſ�Żř�ŶƘŝ��ºƃŚěƾ����ºŝ�ƶºĩ�ŵřŵ�ƱŚºƄƳǀţ�Ʋǀ��ħƺºƬŝ�ƹ�ŚºƷŹŚư�

�ºƴƘƯ�ƝǈŤųřƾ���ŵŹřŶºƳ�ŵƺºūƹ�Źřŵ���ÓÐ�ÔF = ��Õ�,Ñdf = ��� �
��

��
ƩƹŶū�Î��ŵŚů�Ţǀưſ�ŵŹƹōźŝ��ſǇƺƯźƟǀ�ƱƺEC 1.28%�Ƴ��ƂƿźģǀƮ�ƩřŻōq�Ĝſř�ƹǀŵƹźƿ�ƶƴĩ�ƽƹŹ�ƲƟƺƬĪƹŵ�ƲţŹŚţ�ƶĪƫ�řƽ� 

Table 1. Estimation of acute toxicity of Neem EC 1.28% formulation, Neem Azal® and spirodiclofen to the two-spotted 
spider mite. 

 

df Chi-square 
LC90 (ppm) LC50 (ppm) 

Slope ± SE n Pesticide 
(Confidence limits 95%) (Confidence limits 95%) 

4 4.14 58.3 (46.5-76.4) 21.06 (17.8-24.09) 3.7 ± 0.5 360 Neem EC 1.28% 
4 4.16 95.8 (95.5-133.6) 52.04 (45.8-58.6) 3.06 ± 0.63 360 Neem Azal® 
4 5.75 104.4 (84.6-125.5) 37.55 (33.6-41.6) 3.7 ± 0.46 360 Spirodiclofen 

��
�ƩƹŶūÏ��ŚƤƯƿƯ�ƶƀǀĮƳŚǀŹŚĩ�ŶƇŹŵ�Ʋƿřƾ�ţǀƹŹ�ŚƷŹŚưƽ�ƘưūǀƶĪƫƹŵ�ƶƴĩ�ƩŚƘƟ�ƪůřźƯ�Ţ�řƽ�ŚƷŻƹŹ�Źŵƽ�Ʈſ�Żř�žě�ƃŚěƾ��źŝ

Ŷƴģ�ƱƺƯŻō�ŽŚſř�ƶƴƯřŵ�ƲƨƳřŵ�ƽř����
Table 2. Mean comparison of treatment efficiency (%) on population of active stages of the two-spotted spider mite in 

the various days after spraying according to multiple Duncan rang test method. 
 

After 14 days 
(Mean ± SE) 

After seven days 
(Mean ± SE) 

After three days 
(Mean ± SE) 

Concentration 
(Field rate, PPM) Treatments 

45 ± 4.2 a 62.9 ± 4.8 b 69.9 ± 3.5 cd 1000 Neem EC 1.28% 
48.3 ± 4.4 a 64.3 ± 3.2 b 76.8 ± 3.2 bc 2000 Neem EC 1.28% 
46.4 ± 4.7 a 70.2 ± 3.9 a 82.8 ± 2.4 ab 3000 Neem EC 1.28% 
47.6 ± 4 a 68.7 ± 2.9 ab 64.4 ± 4.04 d 1000 Neem Azal® 

56.9 ± 4.6 a 77.8 ± 2.3 a 89.3 ± 1.7 a 500 Spirodiclofen 
 The means of each column has at least one common letter are not significantly different based on Duncan's multiple range test (P > 0.05). 

��

��
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ÖÍ                                                                       ƱřŹŚƨưƷ�ƹ�ƾƯźƧŚƃ��řŹŚĩ�ƾŝŚƿŻŹřƿ�ƱƺǀſǇƺƯźƟ�ƾEC 1.28%�Ƃƿźģ������

��

�ÍÒ�ÍP > ����ŹŵÎÑ�Ʈſ�Żř�ŶƘŝ�ŻƹŹ���ƿřŹŚºƧ�ƱřżºǀƯ��ƾƃŚě�ƾ
ŢƟŚƿ�ƂƷŚƧ�ŚƷŹŚưǀţ�ƾƯŚưţ��ŝǀƂ���ºţ�ƂƷŚºƧ�ƲƿźţŐ�Źŵ�źǀŧ

�ŢŝƺƳ�Śŝ�ƶƀƿŚƤƯŢƠƷ�Ƃƿźģ�ƽřźŝ�ŻƹŹ�EC 1.28%��Żŵ�Śŝ
ƹŵ�Źŵ������ľŚºŞƿźƤţ�ŹřŶººƤƯ�ƶºŝ�ƹ�ŹřżºƷ�ÏÏ���Ŷººƃ�ŢºŞŧ�ŶººƇŹŵ
��ƩƹŶūÏ�����
��

ŦŰŝ��
ŵŹƹōźºººŝ�ŵŚºººƤƯƿ�źChi-square�ŚºººƯŻō�ŹŵƿƂ�ƽŚºººƷ�

ŻƿŢƀ�Ŭƴſƾ�Ƶŵřŵ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŚƷƽ�ŚƯŻō�źƷƿƶŝ�Ƃ�ŝƺųƾ�
�ŝƹźě�ƩŶººƯ�Śºŝ�ºǀ�ŢƁŻřźººŝ�(fit)

��ƵŶºƃ�ŶººƳř��Ż�ºƿŵŚººƤƯ�řźƿ�ź� �
Chi-square�ƶŞſŚŰƯ�ŵřŻō�ƶūŹŵ�ƶŝ�ƶūƺţŚŝ�ƵŶƃƽ���ƶºƏƺŝźƯ
�ƶŝ�ŢŞƀƳźƿŵŚƤƯ�Ʈĩ�ƩƹŶū���ŶƴŤºƀƷ�źºţ����ř�źºŝ�ºƿ��ŽŚºſř�Ʋ
ƵźƸŝ�ƱŚĪƯř�ĭǀźƽ�Śſ�Żřƿ�ŚºƷźŤƯřŹŚě�źƽ��ºŝƶ��Ţºſŵ���Żř�ƵŶºƯō

�řźººŝ�šŚŞººſŚŰƯƽ�żŬţººƿƬŰţ�ƹ�ƶººǀŚººŤƳ�ƪƿŚººƯŻō�Ūƿ�Ƃ
ƱŚĪƯř�Ÿěƿ�Ţºſř�ź���ŚºŤƳƿŻ�Ūƿ�Ţºƀ��Ŭƴºſƾ����ƶºĩ�ŵřŵ�ƱŚºƄƳ
ſŚƀůǀƶĪƫƹŵ�ƶƴĩ�Ţ�řƽ�řźƃ�ŹŵƿŚƯŻō�Ǝƿ�ƷŚĮºƄƾ���ŢŞºƀƳ

�ºſǇƺƯźƟ�ƶŝǀ�ƱƺEC 1.28%��źºģƿ�Ĝºſř��Ƃǀŵƹźƿ�ƹ�ƲƟƺƬĪ
ƳǀƮ�ƩřŻřq��šƹŚƠŤƯŢſř�ř�ƹƿŚƀů�ƶƴĩ�ƲƿǇŚŝ�Ţƿƾ��ŢŞƀƳ

��ºſǇƺƯźƟ�ƶºŝǀƱƺ�EC 1.28%��źºģƿŚƤƯ�Źŵ�Ƃƿ���ƹŵ�Śºŝ�ƶºƀ
ĩźţǀŵ�ŜƿŵŹřŵ�źĮ����

ſŹźŝ�Źŵƾ�ƃǀŜ�ƍƺƐų�ſźĭŹǀƹŵ�šŹƺƈŝ�Ʊƺ����ƶºŝ
�ƪƯŚººƃ�ƹŵººƳǀƮ�ƩřŻōq�Ĝººſř�ƹǀŵƹźƿººſǇƺƯźƟ��ƲƟƺƬĪǀ�Ʊƺ� �
EC 1.28%�źģƿĜſř�ƹ�ƂǀŵƹźƿƴĤưƷ�ƹ�ƲƟƺƬĪǀ�ƍƺƐų�Ʋ

ſźĭŹǀƳ�ƱƺǀƮ�ƩřŻōq��ºſǇƺƯźƟ�ƹǀ�ƱƺEC 1.28%��źºģƿ�Ƃ
�ƆŴƄƯƃř�ƶĩ�ŶƿƍƺƐų�Ʋ�ŻřƺƯƽ�ŶƳŵƺŝ��ƃǀ�ƍƺƐų�Ŝ

ŝƹźěººǀººƯ�Ţƾ�ŝ�ŶººƳřƺţººǀƱŚ�ĩ�ƵŶººƴƴĩǀƠººǀżººƳō�ŢƿƮ�ŚººƷƽ�
ƛǀź�ưſƾ�şŶƴƴĩ�ĩźţǀ��ŶºƃŚŝ�šŚºŞ�(Hardman et al., 1959; 

Kuperman et al., 1961)��řźŝŚƴŝƿƲ��ŻřƺƯ�ƍƺƐųƽ��ƲĪưƯ
�ŢſřźĮƳŚƄƳ�řƿ�ƲřŹřŵ�ƵŶƳŻ�šřŵƺūƺƯ�ƶĩ�ŶƃŚŝƽ�ĩǀƠǀ�Ţ

ƿżƳō�ƱŚƀĪƿƮ�ŚƷƽ�ƛǀź��ưºſƾ���ƵŶºƴƴĩ��ŶƴŤºƀƷ��ƫŚºůŹŵƾ���ƶºĩ
ƶŝ��ºưĩ�ƑŚŰƫƾ�ř�ºƿ��żºƳō�ƕƺºƳ�ƲƿƮ����šƹŚºƠŤƯ�ŚºƷ�ƾºƯ���ŶƴºƃŚŝ

(Robertson & Preisler, 1992)��ƴĤưƷǀƲ��ƃǀ��ƍƺºƐų�Ŝ

ſźĭŹǀƯ�ƱŚƄƳ�Ʊƺƾ���Ɯţ�Śºŝ�ƶºĩ�ŶƷŵ�ºǀǀŻŵ�ź��Śºƿ�ƹ��ŢºƔƬƛ��
ƯǀžĪƗ�Ʊřż�Ɯţ�ŢŞƀƳ�ƶģ�ƶŝ�ŵƺūƺƯ�ƪưƘƫř�ºǀǀź��ºƯƾ��Ŷºƴĩ��

Ư�ƶģźƷǀƃ�Ʊřżǀŝ�Ǝų�ŜǀƂ�Ư�ƱŚƄƳ�ŶƃŚŝ�źţƾ��Śŝ�ƶĩ�ŶƷŵ
Ɯţǀǀŗżū�šřźƾ�Żŵ�Źŵ���Śƿ�ƹŢƔƬƛ��Ư�ºǀ�žºĪƗ�Ʊřż���ƪºưƘƫř
ƶŝ�Ɯţ�šŶƃǀǀ�źƾƯ�ŶŝŚƿ�Ż�ŵřŶƘţ�ƹƿŵŚƽ��Ƙưū�ŵřźºƟř�Żř�ºǀ�Ţ

ţ�ŢŰţŐŧǀƯ�Źřźƣ�źƾ�ĭǀŶƳź���
ŚƤƯƿſźĭŹ�ƍƺƐų�ƶƀǀņŻŵ�Ʊƺ�ưƸƯ�ƂƤƳ�ŲſŚěƾ��Źŵ

ŻŹřººƿŝŚƾ�ŝǀĥƺººƫƺƿĪƾ�ĩźţǀŵŹřŵ�ƞººƬŤŴƯ�šŚººŞ��ƿººĪƾ��Żř
ƮººƸƯ�źººţƿŚººƷŵźŝŹŚĩ�Ʋƽ�řººƿƁƹŹ�Ʋ��ŚƤƯƿ��šŹŶººƣ�ƶººƀ

ººţŐŧǀź�Źřżººĭƽ�ĩźţǀƹŹ�šŚººŞƽ���Ţººſř�ƵŶººƳŻ�šřŵƺººūƺƯ
(Villeneuve et al., 2000)��ř�ŚƯřƿŚƤƯ�Ʋƿ�ƳŚºƯŻ�ƶƀƾ���ƭŚºŬƳř

Ưƾ�ſźĭŹ�ƍƺƐų�ƶĩ�ŵƺƃǀ�ƶŝ�ŢŞƀƳ�ƱƺƿŶĪƿ�ŻřƺºƯ�źĮƽ�
ŶƴƃŚŝ��ľǇƺưƘƯ�řƿŚƤƯ�ƕƺƳ�Ʋƿ�ºƯ�Żŵ�Źŵ�ƶƀŒ�źŧÒÍ����ƭŚºŬƳř

�ºƯƾ�ĭ�ºǀ�ŵź(Robertson & Preisler, 1992; Held, 2008)��
ţ�ƶŝ�ƶūƺţŚŝƿŐǀźƔƳ�Ŷƿ�ŻřƺºƯ�ƶƽ����ºƯ�ƍƺºƐų�Ʊŵƺºŝƾ���Ʊřƺºţ

ưſǀ�ŞºƀƳ�Ţƾ��ŚƤƯ�ƹ�ƶŞºſŚŰƯ�řŹƿ��źºŤƸŝ�ƶºƀƽ��ưºſ�Żřǀ�Ţ
ĩźţǀŝ�ƞƬŤŴƯ�šŚŞƶ�ŵŹƹō�Ţſŵ��ưſ�ƶŞſŚŰƯǀŞƀƳ�Ţƾ��ƶĩ

Ƥů�Źŵǀưſ�ŢŞƀƳ�ŢƤǀĩźţ�Ţǀ�ƹŹ�źºƔƳ�ŵŹƺƯ�šŚŞƽ���ƶºƴĩ
ŵƺŝ���ºſǇƺƯźƟ�Ţǀưſ�ŵřŵ�ƱŚƄƳǀ�ƱƺEC 1.28%��źºģƿ�Ƃ

řźƃ�Źŵ�źĮƿŵ�ŜǀƧźţ�ƹŵ�ƶŝ�ŢŞƀƳƿŚƯŻō�ƎƿƷŚĮƄƾ��źţǇŚŝ
Ţſř��ſŹźŝƾ��řŹŚºĩƿƾ�ĩźţǀ����řźºƃ�Źŵ�źºƔƳ�ŵŹƺºƯ�šŚºŞƿ�Ǝ

ţ�ƶĩ�ŵřŵ�ƱŚƄƳ�ƶƗŹżƯŐŧǀſǇƺƯźƟ�źǀ�ƱƺEC 1.28%�źģƿ�Ƃ
��ŢƔƬƛ�Śŝƶſ�ŹřżƷ�Źŵ��ƹ�ƶƴĩ���Ĝºſř�Ƃºĩǀŵƹźƿ�Źŵ�ƲƟƺƬĪ

ŢƠƷ�Ʈſ�Żř�žě�ŻƹŹ�ƃŚěƾ�ƿ�ƱŚƀĪ�ŵƺŝƶŝ�ƹ�ŹŚƯō�ƑŚŰƫƽ�
ųřƴƘƯ�ƝǈŤƾ�Źřŵƽ�řŶƳŢƃ���ŚºŤƳ�ŶƴģźƷƿř�Ū�ºƿƤŰţ�Ʋ�ºǀ�Ƣ

�ƱŚƄƳƾƯ�ŶƷŵ��ƶƧřŹŚĩƿƾ�ſǇƺƯźƟǀƱƺ�EC 1.28%�źģƿ�Ƃ
řźƃ�ŹŵƿŚƯŻō�ƎƿƷŚĮƄƾ�ƶƗŹżƯ�ƹ�řƽ��ĩźţ�ƶºŝ�ŢŞƀƳǀ��šŚºŞ

ŚƤƯ�ŵŹƺƯƿŚƣ�Ŷů�Źŵ�ƶƀŝƫƺŞƣ�ƪƾ��ºƫƹ�ŵŹřŵ�Źřźƣƾ��řŹŚºĩƿƾ�
ººſǇƺƯźƟǀřźººƃ�Źŵ�ŹƺĩŸººƯ�ƱƺƿƶººƗŹżƯ�Ǝ�řƽ��ƶººŝ�ŢŞººƀƳ

ĩźţǀĜſř�ŜǀŵƹźƿŹřŶƤƯ�ƲƟƺƬĪƽ���ºƯ�ƱŚºƄƳ�ƂƷŚĩƾ��ŶºƷŵ��
ľǇŚưŤůř��řźºƃƿ�ƿřƺºƷ�ƹ�śō�Ǝ�ƶºƗŹżƯ�ƾ���ŹƺºƳ����ŢºŝƺƏŹ�ƹ

�ƵŶƃ�ŜūƺƯ�ƶƧ�Ţſř��ƿřŹŚºƧ�Żř�ƽŹřŶºƤƯƾ��ºſǇƺƯźƟǀƱƺ�

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID
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EC 1.28%��ƶŤſŚƧ�ŵƺƃ���ƲƿřźŝŚƴŝ�ŹƹźƋƽ��ƭŚŬƳř�Śŝ�Ţſř
ƶƟŚƋř�ƹ�šŚůǈƇř���ƶºĮƳ�ƱŵźºƧ��ƵŶºƳŹřŵ���ƿřŹŚºƧ�ŚºƷ��Ʋºƿř�ƾ

ƶƗŹżƯ�Ǝƿřźƃ�Źŵ�řŹ�ƱƺǀſǇƺƯźƟ�ŵřŵ�ƂƿřżƟř�ƽř���
šŚƘƫŚƐƯ�šŹƺƇ�����żºǀƳ�ƲǀºƤƤŰƯ�źƿŚºſ�Ǝſƺţ�ƶŤƟźĭ

ƯŒƇŚų�ŶƿǀŢƟō�Ţ�Ƅĩƾ���ºſǇƺƯźƟ�ƩƺºŞƣ�ƪŝŚƣǀƱƺ��ŚºƷƽ�
ƢŤƄƯ�Ŷƃş�źģƿŢſř�Ƃ��ŝƿřŹŚƧ�ƾſŹźƶſ�ƾ��ƱƺǀſǇƺƯźƟ

ƢŤƄƯ�ƞƬŤŴƯ��ƪƯŚƃ�Ƃƿźģ�Żř�ƵŶƃNeemPro®��Í�ÕÎ��ƹ
Ó�ÔÎ�ƾƬǀƯ�ŵŚƯ�ƭźĭƵ�źŤǀƫ�Źŵ�źŧŒƯ���Natuneem®��Î�ÐÎ��ƹ
Ñ�ÏÍ�ƾƬǀƯ��ŵŚºƯ�ƭźĭƵ���źºŤǀƫ�Źŵ�źŧŒºƯ���ƹOrganic Neem®�
�Î�ÐÖ��ƹÑ�ÐÍ�ƾƬǀƯ�ŵŚƯ�ƭźĭƵ���źºŤǀƫ�Źŵ�źŧŒºƯ����ƶºƴƧ�ƽƹŹ

�ƲţŹŚººţBaker & Pritchard Tetranychus evansi��ƽƹŹ
ƶţƺŝ�ƶūƺĭ�ƽŚƷ�ƶƳŚŴƬĭ�ƾĮƳźƟ���ŵřŵ�ƱŚºƄƳ�ƽř��ƶºƧ��ƽŚºƷŻŵ

Ƃǀŝ�ƩźŤƴƧ��źţǇŚŝ���Ťºƃřŵ�ƶºƴƧ�ŢǀƘưū�ƽƹŹ�ƽźţŶƴ���Śºŝ�ƹ
ţ�ƱŚƯŻ�ŢƃŸĭŐƱō�źǀŧ��ŚƷ�ƾƫƹżƳ�ŶƳƹŹƶŝ��ƾºƯ�ŵƺų�ĭ�ŢºƟź�

(Soto et al., 2010)���ºƴĤưƷǀƲ�����ƽǇŚºŝ�šŶºƃ��ŢǀºƇŚų
ƮŴţ���ƾºƄĩŵřŻō�ºƿŤųřźǀƹŹ�Ʋƽ��ƮºŴţ��ŚºƷƽ��ŹǇŚƯ�ƶºƄě�ºƿŚ��

Culex pipiens L.��Ŷƃ�ƵŶƷŚƄƯƹ�Ƶ�ƽŵŹřƺƯ�Źŵ���Ʊō�ƱřżºǀƯ
ÎÍÍ��ŶƇŹŵƵŵƺŝ��Ţſř(Soliman & Tewfick, 1999)���Źŵ
ƤŰţǀţŚƤƾ��Ǝſƺţ�ƶĩNamvar et al. (2001)�ěǀţ�ƱƺƯřźŐŧǀ�ź

ſǇƺƯźƟǀŹŚŬţ�Ʊƺƽ��źºģ�ƵŹŚƈƗƿ�Ƃ(Neem Azal-T/S®)�
ŚƤƯ�Źŵƿ�ƬƗ�ƩƹřŶºŤƯ�ƭƺưſ�Śŝ�ƶƀ�ºǀ�Ư�žºĮƯ�ƶǀ�Żƺºƴ���īźºŝ
żŞſƽ�Ŷƃ�ƭŚŬƳř��ŵźĭ�ƆŴƄƯ�ºƿ�Ư�ƶºĩ�Ŷ�ºǀ�ºţ�ƱřżŐŧǀƹŵ�ź�

ĩźţ�ŢƔƬƛ�ºǀ�ŹŚºŬţ�Ŝƽ��źºģƿ��ƵźºƄů�Śºŝ�Ƃ��Ƃºĩ��ŚºƷƽ�
ŚěźƬĩƿźƿŤĪƯŚŝō�ƹ�ŽƺƠǀƷ�ƲǀŹŚƯō�šƹŚƠţ�Ģƽ��ºƴƘƯƾ�Źřŵƽ�
ŵŹřŶƳ���

ƶƘƫŚƐƯ�Źŵ�řƽ�ŵƿ�źĮƽƹŹ�źģƿ�ƹ�ƂƳŚĪƯǀ�Ʊō�źŧř�Ʈƀ
ŵźĭ�ƆŴƄƯƿ��ºŝ�źºƇŚƴƗ�ƶĩ�Ŷƶ�����ŢºųŹŵ�Żř�ƵŶºƯō�Ţºſŵ

źģƿŹŚŤųŚſ�ƹ�ƭźƟ�Ƃƽ�ŵżƳƿƱƺƯŹƺƷ�ƶŝ�ƶŝŚƄƯ�ƹ�Ĩ�ŚƷƽ�
ůǀţŚƾ�ŶƳŹřŵ�šřźƄů��ř�ŢƟō�šřźƄů�ƱŶŝƿ��řŹ�źºƇŚƴƗ�Ʋ
ƶŝ�ƱƺƯŹƺƷ�ƱřƺƴƗ�ŚƷƽ�Ƙƣřƹƾ�Ư�śŸūƾ�Ŷƴĩ���ƫŚºůŹŵƾ���ƶºĩ
řƿĩźţ�Ʋǀ�šŚŞſǀ��źĩƹŶºƳř�ƮŤºƀƿņƲ��Ʊō�ƱŶºŝ���ŚºƷřŹ��ŵƹŶºƀƯ�

ƾƯ�ƴƴƧŶ��ŤƳŹŵǀƶŬ��ŹŚŬƴƷŚƳƽ�ŚƷƽ�ŹŚŤƟŹƽ�Ɵ�ƹǀżƿĥƺƫƺƿĪƾ��

Ʊō�ƩŚŞƳŵ�ƶŝ�ƹ��ĭǀƁƺƄƜƯ�ƹ�Ū�����ƑŚºŰƫ�Żř�ƵźºƄů�ƱŶºƃ
żƜƯƽ�ƳŶŝ�ƹƾ�ƾƯ�ơŚƠţř��ŶŤƟř�ƶŝ�ŹƺƏƽ��ƶĩ��źºĮƿŵ���ƶºŝ�ŹŵŚºƣ
ƫƺţǀ�ƪŨƯ�Ŷŵƺŝ�ŶƷřƺŴƳ���źǀųř�ŵŹƺƯƘưū�ƂƷŚĩ�ŦƗŚŝǀ�Ţ

ŝ�Żř�ƹǀ�ƲŤƟŹ�Ʋ�ƾţřźƄů�ƲǀƴģƯƾ�ŵƺƃ.�ųźŝ�Źŵƾ���ŵŹřƺºƯ
Ƴǀīźŝ�ƱŵŹƺų�Żř�žě�šřźƄů�ż��ŚƷƿŵ�ŚƿŢưƀƣ�źĮ�ŚƷƽ�
ĭǀĉƵŚ�ĩźţ�ƶŝ�ƶŤƄƛōǀźģ�šŚŞƿƂ��ƯƺưƀƯ�ŹŚģŵǀ�ŹƺºƟ�Ţƽ�

ŝ�Żř�ƹ�ƵŶƃǀƯ�Ʋƾ��ŶƳƹŹ(Deshpande et al., 1980)���
ƿĪƾ�ƮƸƯ�Żř�źţƿƳŚĪƯ�ƲǀƮƀ��ŚºƷƽ���źºģ�źºŧřƿ�ƂƽƹŹ�

ƶƴĩ�ƯƺưƀƯ��ŚƷǀŸƜţ�Ţƿƶ�řƽ�ŚƸƳ�Źŵ�ƹƿĭŶƴƄĩ�Ţƾ��Ţºſř��
ƳŚƯŻƾ�ƹŹ�ƶƴĩ�ƶĩƽ��īźŝƿĭ�ƭřŶƳř�źƷ�ŚǀƷŚƾ�ř�ƶŝ�ƶŤƄƛōƿ�Ʋ
ĩźţǀŸƜţ�Ʊō�Żř�ƹ�ƵŶƃ�źƤŤƀƯ�ŜƿƯ�ƶƾ�ƶŝ��Ŷƴĩ�ƫŵǀ��ŵƺºūƹ�ƪ
ŵřŻōƿŤųřźǀƳǇŚſ��ƲǀŹŶƳǈƯ�ƹ�Ʋƿĩźţ�Źŵ�Ʃƺ�ºǀ�źºģ�Ŝƿ�Ƃ

źĜººſřƽ�ƹŹ�ƵŶººƃƽ�ĭººǀƯƺưººƀƯ�ŹŚººģŵ��ƵŚǀ�Źŵ�ƹ�ƵŶººƃ�Ţ
ŚƸƳƿŝ�Żř�ŢǀƯ�Ʋƾ��ŵƹŹ(Sadre et al., 1983)���

ŚººŤƳƿƤŰţ�Ūººǀ�ƲţŹŚººţ�ƶººƴĩ�ƶººĩ�ŵřŵ�ƱŚººƄƳ�źººƋŚů�Ƣ
ƶĪƫƹŵ�řƽřźƃ�Źŵ�ƮƷ��ƿŚƯŻō�ƎƿƷŚĮƄƾ���řźºƃ�Źŵ�ƮºƷ�ƹƿ�Ǝ
ƶƗŹżƯ�řƽ��ſŚƀůǀľŚŤŞƀƳ�Ţ�ǇŚŝƾƿ��ºſǇƺƯźƟ�ƪŝŚƤƯ�Źŵǀ�Ʊƺ

EC 1.28%�źººģƿ�ƂƫƺţǀƯ�Źŵ�ƵŶººƃŶŒƤŰţ�ƶººƀſǀ�šŚººƤ
ĭǀƵŚ�Īƃżěƾ�ĩźţ�ƹŵ�ƶŝ�ŢŞƀƳ�ºǀŵ�Ŝƿ�ŵŹřŵ�źºĮ����ƲƿřźŝŚºƴŝ�

ţ�ƶŝ�ƶūƺţŚŝŐŧǀ�ź�Ʋƿř�ºſǇƺƯźƟǀ����ƲţŹŚºţ�ƶºƴĩ�ƩźºŤƴĩ�Źŵ�Ʊƺ
ƶĪƫƹŵ�řƽ��Ưƾ��Ʊřƺţ�ŻřƱō�ƶŝ��ƱřƺƴƗƿŶƳŚĩ�Ĩƿ�ƶºŝ�řŶ���ŹƺºƔƴƯ

ƫƺţǀ����ƪƣřŶºů�ƶºŝ�ƹ�ƮƫŚºſ�ƩƺºƈŰƯ�Ŷ��ƳŚºſŹǀ��ƝźºƈƯ�ƱŶ
ƶƴĩ�Ƃĩ�ŚƷƽ��ºƃǀưǀŚƾƿƤŰţ�Źŵ��ǀ�ưĪţ�šŚºƤǀ�ºƬƾ���ƵŵŚƠŤºſř
ŵƺưƳ��ƱŚưƷ��ƲǀƴĤưƷ�ƶƧ�ƶƳƺĭ��ŢºƟō�ƅřƺų����ƪºŝŚƣ�ƾºƄƧ

�Ƃƿźģ�ƩƺŞƣ����ƶºƧ�Ţºſř�ƵŶºƃ�ŜŞſ�ºſǇƺƯźƟǀƱƺ��ŚºƷƽ�
ƭŚƳ�Śŝ�ƾƠƬŤŴƯ�ƽŚƷ���ƽŹŚºŬţ��šƹŚºƠŤƯ��ŶºƴƳŚƯ�Vemidin®��
Nimbecidin®��Nemidin®��Ackook®��Azatin®��Repelin®�

�ƹNeemark®���Ŷºººǀƫƺţ�ƹ��ƶºººƋźƗ�ŹřŻŚºººŝ�ƶºººŝƺºººƃƳŶ�� �
(Prakash & Rao, 1999)��ţ�Śŝ�Ţſř�ŶǀƯřŐ���ƾƫƺºŞƣ�ƪºŝŚƣ�źǀŧ

������Ƶŵřŵ�ƱŚºƄƳ�ŵƺºų�Żř�ƪºųřŵ�Ŷºǀƫƺţ�ƱƺǀºſǇƺƯźƟ�Ʋƿř�ƶƧ
��Ţſřƶŝ����ƶºƴǀƯŻ�ŪƿŹŶºţ�ƽŹŚºŬţ��ƽŻŚºſ���Źŵ�Ʊō�ŵźŝŹŚºƧ�ƹ
�ŹƺƄƧ�żǀƳŵŵźĭ�ƮƷřźƟ���
��
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ÖÏ                                                                       ƱřŹŚƨưƷ�ƹ�ƾƯźƧŚƃ��řŹŚĩ�ƾŝŚƿŻŹřƿ�ƱƺǀſǇƺƯźƟ�ƾEC 1.28%�Ƃƿźģ������
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