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Abstract 

Cabbage aphid, Brevicoryne brassica L., is the most important pest in canola fields which causes the severe 
damages. Conventional method for pest control is foliar spraying. This control method has problems in canola. 
Therefore world experiences relation to chemigation method used of in this experiment that was conducted with seven 
treatments in four replications to compare the different doses of Imidacloprid in chemigation method and foliar 
spraying for control of canola aphid in 2010 - 2012 in Darab region. The treatments were as fallow Imidacloprid sc 
%35 in concentration 250, 500, 750 and 1000 ml per hectare as chemigation and Imidacloprid at the rate of 500 ml per 
hectare, and Pirimicarb at the rate 1000 gr per hectare via foliar application and check out any application. After field 
emergence, statistics operation was performed on weekly. Comparison of means carried by Duncan multiple range 
tests. The results indicated that Imidacloprid via chemigation with single application of 1000, 750 and 500 ml per 
hectare can decreased the pest population at rate of 93.2, 84.7 and 68.38 percentage respectively. Study pesticides 
residue by QuEChERS method showed that amoment of pesticides residue in canola product on the treatments sprayed 
of the foliage was higher than pesticide via chemigation method.  
Key words: Canola, Cabbage aphid, Imidaclopride 
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�ŵźĩ�ƵŵŚƠŤſř�Sarwar, 2013����

ŚŤƳƿſŹźŝ�Ūƾ�ƫŚū�ƶŤƃ�ŢƟō�ƩźŤƴĩ�ŵŹƺƯ�Źŵ�ŚƷǀĩźţ�Ǝſƺţ�żǀƹ�šŚŞƿ�śō�Źŵ�ƵŵŚƠŤſř�šŹƺƇ�ƶŝ�šŚƳŚŤƳǇ�ƹ�šřŶŝōǀŹŚƽ��ƱŚƄƳ
ƫŚū�ƶŤƃ�źŝ�ƵƹǈƗ�ƶĩ�ŶƳŵřŵǀŵ�šŚƟō�żƿźĮƽ�Ƴ�ŚƷ�ƶƴĩ�ƹ�żŞſ�ħźŬƳŻ�ƪŨƯǀŵźĭ�ƩźŤƴĩ�żƿ�ŶƳŶ(Whalen, 2005)���

ƾţŚƘƫŚƐƯ�Ǝſƺţ�Schroeder & Dumbleton��ƩŚſ�Źŵçååæ�ƮƬƧ�ƶŤƃ�ƶǀƬƗ�řżƬƧ�ŹŸŝ�ƾƳƺƠƗŶƋ�ŵŹƺƯ�Źŵ���ƭŚºƀƧƺŤƯŚǀţ�ƶƬǀºſƺŝ�
�ƭŚŬƳřŚŤƳ�ƹƿ�Ū�Śţ�ƶƧ�ŶƳŵřŵ�ƱŚƄƳí��ƱřżǀƯ�źƔƳ�Żř�ƽŹřŵ�ƾƴƘƯ�ľǈƯŚƧ�šƹŚƠţ�ŹŸŝ�ƾƳƺƠƗŶƋ�Żř�žě�ƶŤƠƷōŶƴŤƃřŵ�ŵƺūƹ�ŢƟ���

ƾƀƴţ�ƵŚĮƄƳřŵ�Źŵ�ƽźĮƿŵ�šŚƘƫŚƐƯ�Źŵ��šŚŞǀƧźţ���ƵŵŚƠŤºſř�ŵŹƺƯ�žĜƿźţ�ƶǀƬƗ�ƶŞƴě�ŹŸŝ�ƾƳƺƠƗŶƋ�šŹƺƈŝ�ŹŻƹźƧ�ƹ�ƺģƺŗŚĭ
ŶƴŤƟźĭ�Źřźƣ���ƾƏ�ƶƧ�šŚƄƿŚƯŻō�Ʋƿř�ŪƿŚŤƳê�ƱŚƄƳ�Ŷƃ�ƭŚŬƳř�ƩŚſ�ŝ�ŵřƺƯ�Ʋƿř�ƶƧ�ŶƳŵřŵ�ƶ��Ŷºƴģ�Śţ�ŶƳřƺţ�ƾƯ�ŹŸŝ�ƾƳƺƠƗŶƋ�šŹƺƇ

ŵŻŚſ�ƖƠţźƯ�řŹ�žĜƿźţ�šŹŚƀų�ƹ�ƶƬưů�ƵŚǀĭ�ƱŶƃ�żŞſ�Żř�žě�ƶŤƠƷ��Lentz, 2003����
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ř�ƶƘƫŚƐƯ�Źŵƽ�ƫŚĩ�ŹŵǀƳźƠǀř�Żř�ŚƿưǀřźěƺƬĩřŶƿŚě�Źŵ�ƵŵŚƠŤſř�ƪĪƃ�ƶŝ�Ŷƽ�ƴĤưƷ�ƹ�ƮƬĩ�ŌŚƄƳ�ƶţƺŝǀ��ħŚºų�Źŵ�ƵŵŚƠŤſř�ƁƹŹ�ƶŝ�Ʋ
ŝ�ŌŚƄƳ�ŢƃŚĩ�Żř�ƪŞƣǀŶƃ�ƵŵŚƠŤſř�ŚƷƹŹŚƟ�Ʋ��ţ�ŹŵǀƠſ�žĮƯ�ƮƷ�ƹ�ŹřŶƫŚŝ�ƶŤƃ�ŹřŶƤƯ�ƮƷ�ŶƷŚƃ�ŹŚưǀƀŝ�Ŷǀ��ŵƺºŝ�źţǇŚŝ�ŹŚ(Natwick, 

1996)���
ŚƷŻƹŵ�Źŵ�šřŹƺƟ�ƹ�ƱřŹƺƟƺŝźĩƽ����ŹŸºŝ�ƮºƬĩ�ƶºƗŹżƯ�Źŵ�ħŚų�Źŵ�ƩƺƳřźĭ�šŹƺƈŝ�ƞƬŤŴƯƽ�����ŢºƟźĭ�Źřźºƣ�ƵŵŚƠŤºſř�ŵŹƺºƯ��

ŝ�ƶƬƇŚƟ�Źŵ�ƩƺƳřźĭ�Żř�ƵŵŚƠŤſřǀ�Ʋí�é�ŤƳŚſƾ�źŤƯƽ�źƯ�ƕƹźƃ�ŹŵƷŵ�ƪĭ�ƶƬůƾ�ƬƗǀƀŝ�ŢƟō�ƶǀ�Ţſř�Ƶŵƺŝ�źŧŒƯ�ŹŚ�Barwal, 1996����
ƤŰţ�ŹŵǀƹŹ�źŝ�ƵŶƃ�ƭŚŬƳř�šŚƤƽ���ƹŹ�źºŝ�Ʈºſ�Ŷƴģ�šřźŧřƽ����źƏ�Żř�ƶºŞƴě�ƪºƈƟ�Ʃƹř�šŚºƟō�ºƿ�ƳƺƠƗŶºƋ�Ƣƾ��ĩźţ��ŹŸºŝǀ��šŚºŞ

řƿưǀřźěƺƬĩřŶƿ�Ŷê�ţ�ƹ�ŹřżƷ�Źŵǀ�ƭŚƀĩƺŤƯŚê�ì�źţ�ƪƯŚƃ�ƪƈƟ�Ʃƹř�ƵŶƴĪƯ�šŚƟō�ŶƴŤƀƳřƺţ�ŹřżƷ�Źŵƿ�řŹ�ħźŬƳŻ�ƹ�ƶŤƃ��žĜ���Ƃºƃ�Śºţ
ŚưƳ�ƩźŤƴĩ�ŢƃŚĩ�Żř�žě�ƶŤƠƷƿ�Ŷƴ�Amin, 2001����

ŢƟōƂƧ�ƾƫƹ�ŶƳŹřŵ�ŢǀƠǀƧ�Śŝ�ƹ�ƽŻŹƹŚƄƧ�Ŷǀƫƺţ�ƂƿřżƟř�źƔƳ�Żř�ƽŵŚƿŻ�ƽŚƿřżƯ�ŚƷƂƨŤƟō�ƝźƈƯ�ƶƿƹŹ�ƾŝ�ƂƿřżƟř�ŚƷ���ŚºǀƳŵ
�źŤƄǀŝ�ƶģ�źƷ�ƾĭŵƺƫō�źƐų�Śŝ�řŹ�ƹ�ƾƿřŸƛ�šǇƺƈŰƯŢſř�ƵŵźƧ�ƹźŝƹŹ�ŢƀƿŻ�ƎǀŰƯ��ŢƟō�şŶƳŚưǀƣŚŝ�źŝ�šŹŚƔƳƂƧƿ�ŚƷ��Żř�ƾºƨ

ƶŞƴūŶƃŚŝ�ƾƯ�ƾƿřŸƛ�ŵřƺƯ�ƾĭŵƺƫō�Żř�ƱŚƀƳř�ŢƯǈſ�ƽřźŝ�ƵƺƤƫŚŝ�šřźƐų�ƱŶƳŚſŹ�ƪƣřŶů�ƶŝ�Źŵ�ƮƸƯ�ƽŚƷ(Pimentel, 1995)����
�������Ƃºĩ�ŢºƟō�ƵŶºƳŚưǀƣŚŝ�ƽřŹřŵ�ƾƿřŸºƛ�ŵřƺºƯ�ƝźºƈƯ�źºŧř�Źŵ�ƭŵźƯ�Żř�ƽŵŚƿŻ�ŵřŶƘţ�ƶƧ�ŶƷŵ�ƾƯ�ƱŚƄƳ�ŚƷŹŚƯō���ƉźºƘƯ�Źŵ�ŚºƷ

ŶƴŤƀƷ�ŢǀƯƺưƀƯ��Hodgson & Levi 1997, Ragsdale & Kuhr 1987����
ř�Żřƿř�ƑŚŰƫ�ƲƿƂƷƹĦě�Ʋ�ř�ŹŵƿƵŚĮŤƀ�ƤŰţǀšŚƤ�ůřźƏ�śřŹřŵƾ�ŵźĭƿŶ�������śō�Źŵ�ŚºƷ�Ƃºĩ�ƵźºƄů�Żř�ƵŵŚƠŤºſř�šŹƺºƇ�ƶŝ�Śţ

�Chemigation��ŵƹŚƷŻƽ�ŻŹř�ŵŹƺƯ�Ƃĩ�ƵźƄů�ƞƬŤŴƯƿŝŚƾ�ĭ�Źřźƣǀŵź��řƿƲ�ƤƟƺƯ�šŹƺƇ�Źŵ�ƁƹŹǀŢ�Ưƾ��ƂƷŚĩ�źŝ�ƵƹǈƗ�ŶƳřƺţ
żƷƿƶƴ�ƃŚĜưſƾ��ƠƯ�šřźƄů�źŝ�śźŴƯ�šřźŧřǀŶ�ŶƃŚŝ�ƶŤƃřŶƳ�ƱŚƄƟř�Ƶŵźĭ�ƹ���
��

ƁƹŹ�ƹ�ŵřƺƯ�ŚƷ��
řƿŚƯŻō�ƲƿƏ�Ƃƾ�ŚƷ�ƩŚſƽ�íí��íì�ř�ŹŵƿƤŰţ�ƵŚĮŤƀǀŻŹƹŚƄĩ�šŚƤƽ�ƟŵŚƈţ�ƪƯŚĩ�ħƺƬŝ�ŭźƏ�ŜƫŚƣ�Źŵ�śřŹřŵƾ��ƪƯŚºƃ��ì�

ţǀŶƃ�ƭŚŬƳř�ŹřźĪţ�ŹŚƸģ�Źŵ�ŹŚư��ţǀŚƷŹŚưƽ�ŚƯŻōƿŻř�ŶƴţŹŚŞƗ�Ƃ���
æ��ƵźƄůř�ƂĩƿưǀřźěƺƬĩřŶƿ�ƩƺƬŰƯ�Ŷêå�× SCƯ�ƶŝǀ�Ʊřżçêå�ƯǀƬƾ�ƫǀźƏ�Żř�ŹŚŤĪƷ�Źŵ�źŤƿŝō�śō�ƢǀŹŚƽ��
ç��ƵźƄůř�ƂĩƿưǀřźěƺƬĩřŶƿƯ�ƶŝ�Ŷǀ�Ʊřżêåå�ƯǀƬƾ�ƫǀźƏ�Żř�ŹŚŤĪƷ�Źŵ�źŤƿŝō�śō�ƢǀŹŚƽ��
è��ƵźƄůř�ƂĩƿưǀřźěƺƬĩřŶƿƯ�ƶŝ�Ŷǀ�Ʊřżìêå�ƯǀƬƾ�ƫǀźƏ�Żř�ŹŚŤĪƷ�Źŵ�źŤƿŝō�śō�ƢǀŹŚƽ��
é��ƵźƄůř�ƂĩƿưǀřźěƺƬĩřŶƿƯ�ƶŝ�Ŷǀ�Ʊřżæååå�ƯǀƬƾ�ƫǀźƏ�Żř�ŹŚŤĪƷ�Źŵ�źŤƿŝō�śō�ƢǀŹŚƽ��
ê��ƵźƄůř�ƂĩƿưǀřźěƺƬĩřŶƿƯ�ƶŝ�Ŷǀ�Ʊřżêåå�ƯǀƬƾ�ƫǀźƏ�Żř�ŹŚŤĪƷ�Źŵ�źŤƿƩƺƬŰƯ�ƢƃŚěƾ���
ë��ƵźƄůźě�ƂƧƿưǀ�ƪŝŚţƹ�Źŵƺě�ęŹŚĪêå�ƱřżǀƯ�ƶŝ�×ƿĩ�ĨǀƾƃŚě�ƩƺƬŰƯ�šŹƺƇ�ƶŝ�ŹŚŤƨƷ�Źŵ�ƭźĭ�ƺƬ��
ì��ţǀƵźƄů�Żř�ƵŵŚƠŤſř�ƱƹŶŝ�ŶƷŚƃ�ŹŚưƂĩ��

řźŝƽ�ŚƷ�ƮƣŹ�Żř�řżƬĩ�ŢƃŚĩƿ�Ǉƺéåæ�Ŷƃ�ƵŵŚƠŤſř�Ţſř�ƶƤƐƴƯ�Źŵ�ŢƃŚĩ�ƝŹŚƘŤƯ�ƮƣŹ�ƶĩ��ƶţƺŝ�ƱŶƃ�żŞſ�Żř�žě���ŹŚºƯō��ŚºƷ
Źřŵźŝƽ�ĮŤƠƷ�šŹƺƈŝƾ�Źřŵźŝ�ŹŚƯō�ŢŝƺƳ�źƷ�Źŵ�ƹ�ƭŚŬƳřƽ��ŵřŶƘţçå�ſŹźŝ�ŵŹƺƯ�ŹŚưǀţ�źƷ�Żř�ƾƟŵŚƈţ�šŹƺƈŝ�ƶţƺŝƾ��ƶŤƟźĭ�Źřźƣ

�ŵřŶƘţ�ƶţƺŝ�źƷ�Żř�ƹè�ƲǀƿŚě�Żř�īźŝǇŚŝ�ƹ�Ǝſƹ�����ŢƟō�ƁŹŚưƃ�ŵŹƺƯřźƣſŹ�ƊŰƯ�ƶŝ�ƹ�ŢƟźĭ�Źǀ�ƾƴƘƿ�ƵŻŹŚŞƯ�ƭźƳ�ƶŝ�ƶƗŹżƯ�ƱŶ
�ƶƨƴƿř�Żř�žěçå�ƶţƺŝ�ŶƇŹŵ�ƶŝ�ƶţƺŝ�źƷ�ƾĭŵƺƫō�ƱřżǀƯ�ƶŝ�ŚƷæå��ƶţƺŝ�źƷ�Źŵ�Śƿ�ŹřŶƫŚŝ�ƶŤƃé����ţ�ŶƴŤºƃřŵ�ƾĭŶºǀĤǀě�īźºŝǀ�ŚºƷŹŚưƽ�

ŹŚţ�Źŵ�źƔƳ�ŵŹƺƯƿŝ�ŲǀŶƃ�ƩŚưƗř�ŶƴƠſř�ƮŤƀ��ƿţ�ƩŚưƗř�Żř�ƪŞƣ�ŻƹŹ�Ĩǀ���ľřŵŶºŬƯ�ƹ�ŹŚºưè��ì��æê��èå��éê�ƹëå���Żř�Ʊō�Żř�žºě�ŻƹŹ
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ƘƋƹǀƘưū�ŢǀƯ�ƹ�ƭŚŬƳř�ƽŹřŵźŝ�ŹŚƯō�ŢƟō�ŢǀƯ�ƹ�īźƯ�ƱřżǀƃŚƳ�źƾ�ţ�ƩŚưƗř�ŻřǀŚƷŹŚưƽ�źƏ�Żř�ƞƬŤŴƯ�ºƿ��ƱƺºſŹŶƴƷ�ƩƺºƯźƟ�Ƣ��
ţǀŶƃ�ƶŞſŚŰƯ�ƱƺŤƬ���

ŚƤƯƿƯ�ƶƀǀĮƳŚǀţ�Ʋǀĭŵƺƫō�źƔƳ�Żř�ŚƷŹŚưƾ�Źŵ�ŢƟō�ƶŝ ţǀŚƷŹŚưƽ�źƏ�Żř�ƞƬŤŴƯƿƶƴƯřŵ�Ŷƴģ�ƱƺƯŻō�Ƣřƽ�Ŷƃ�ƭŚŬƳř�ƲĪƳřŵ���
�ŹƺƔƴƯ�ƶŝ����žƳŹŚºƧ�ƵŹƹŵ�ŢºƃŸĭ�ƹ�ƾƃŚĜưſ�Żř�žě��řżƬƧ�ƩƺƈŰƯ�Źŵ�ŶƿřźěƺƬƧřŶǀưƿř�Ʈſ�ƵŶƳŚưǀƣŚŝ�ƱřżǀƯ�ƾƫŚưŤůř�ƾſŹźŝ

ƶƳƺưƳ�ƶƳƺưƳ��ƭŚŬƳř�ƾƟŵŚƈţ�šŹƺƈŝ�ƩƺƈŰƯ�Żř�ƽŹřŵźŝ������ƤŰţ�ƂºŴŝ�ƵŚĮºƄƿŚƯŻō�ƶºŝ�ŹƺºƳ�Żř�Źƹŵ�ƹ�ƵŶºƃ�żƿźƟ�šŹƺƈŝ�ŚƷǀ�šŚºƤ 

ŚººƷ�ƂĪŤººƟōƽ�ŚĮººƄƿŚƯŻō�Źŵ�ƹ�ƩŚººſŹř�ŹƺººƄƧ�ƾƨººƃżĜƷŚǀĭ�šŚººǀƤŰţ�ƶººƀſŒƯŻźººĤƧ�ƁƹŹ�ƶººŝ�Ƶ��QuEChERS���Ŷººƃ�ƭŚººŬƳř
.(Anastassiades et al., 2003)��

��

ŪƿŚŤƳ��
ŚƤƯƿƯ�ƶƀǀĮƳŚǀţ�ƲǀŚƷŹŚưƽ�ŚƯŻō�ƞƬŤŴƯƿƩŚſ�Źŵ�Ƃæèîå���ƩƹŶºū�Źŵæ���Ţºſř�ƵŶºƃ�ũŹŵ��ţǀ�ŚºƷŹŚưƽ���ŚºƯŻō�ƞºƬŤŴƯƿ��Ƃ
šƹŚƠţ�ŚƷƽ�ƀŝǀƴƘƯ�ŹŚƾ�Źřŵƽ�ŚƷŻƹŹ�Źŵƽ�ŶƳŵřŵ�ƱŚƄƳ�ƭƺưſ�ƝźƈƯ�Żř�žě�ƞƬŤŴƯ��ţ�ƶưƷǀŚƷŹŚưƽ���ŚºƯŻō�ŵŹƺºƯƿ�Źŵ�Ƃæê��ŻƹŹ

ŝ�ƝźƈƯ�Żř�žěǀźŤƄƿŧŚţ�ƲǀƯ�Ʊō�Żř�žě�ƹ�ŶƳŵřŵ�ƱŚƄƳ�řŹ�źǀŧŐţ�Ʊřżǀ�ƂƷŚĩ�ŚƸƳō�źƿƫ��ŢƟŚǀţ�Źŵ�ƂƷŚĩ�ŹřŶƤƯ�ƲĪǀŚƷŹŚưƽ��ƞƬŤŴƯ
�ŵƺŝ�šƹŚƠŤƯ�ţ�ƶưƷǀ�Śţ�ŚƷŹŚưèå�ŧŐţ�Ʈſ�ƝźƈƯ�Żř�žě�ŻƹŹǀƫƺŞƣ�ƪŝŚƣ�źƾ�ŶƴŤƃřŵ��ŧŐţ�ŚƯřǀźě�Ʈſ�źƿưǀ��Żř�žºě�ęŹŚĪèå���ƶºŝ�ŻƹŹ
�ƂƷŚĩ�šŶƃƿƫƹ�ŢƟŚƾ�ţǀŚƷŹŚưƽ�řƿưǀřźě�ƺƬĩřŶƿ�Śţ�Ŷéê�ŧŐţ�ŻƹŹǀƄĩ�ƵźƄů�źƾ�Ƹūƺţ�ƪŝŚƣƾ�ŶƳŵřŵ�ƱŚƄƳ� 

 
ƩƹŶūæ��ŚƤƯƿƯ�ƶƀǀĮƳŚǀ�Ʋ�ŢƟō�ŢǀƘưū�šŚƠƬţ�ŶƇŹŵƶŤƃ�Źŵ�ƞƬŤŴƯ�ƽŚƷŹŚưǀţ�Źŵ�Żř�žě�ƽŚƷŻƹŹ�ĩźţ�ƝźƈƯǀšŚŞó�æèîå���

Table 1. The mean percentage losses of aphid in the various treatments on days after taking substances � 2011. 
 

 
 

Several days after the use of pesticides 
Treatment 

60 45 30 15 7 3  

5/975 a 30/45 ab 73/45 a a�92/02 83/57 a 60/65 a 
Imidacloprid 
1000mm/ha(chemigation) 
 

2/300 b 4/950 d 69/25 a 81/82 bc 72/53 c 46/78 b 
Pirimicarb 
1000 gr/ha(spraying) 
 

2/875 ab 22/23 c 68/13 a 76/03 cd 71/68 c 52/53 ab 
Imidacloprid 
500mm/ha(chemigation) 
 

1/800 b 27/35 bc 75/00 a 86/75 ab 81/00 ab 58/75 a 
Imidacloprid 
750mm/ha(chemigation) 
 

2/800 ab 34/95 a 68/15 a 87/90 ab 78/85 b 54/75 ab 
Imidacloprid 
500mm/ha(spraying) 
 

0/8250 b 6/425 d 46/60 b 70/60 d 67/68 d 25/27 c 
Imidacloprid 
250mm/ha(chemigation) 
 

ŶƳŹřŶƳ�ƽŹřŵ�ƾƴƘƯ�šƹŚƠţ�ƹ�ŶƳźǀĭ�ƾƯ�Źřźƣ�Ƶƹźĭ�Ʀƿ�Źŵ�ŶƴŤƀƷ�ƥźŤƄƯ�Ɲźů�Ʀƿ�ƽřŹřŵ�ƪƣřŶů�ƶƧ�ƾƿŚƷ�ƲǀĮƳŚǀƯ� 
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ƩƹŶūç��ŚƤƯƿƯ�ƶƀǀĮƳŚǀ�ƲŢƟō�ŢǀƘưū�šŚƠƬţ�ŶƇŹŵ�ƶŤƃ�Źŵ�ƞƬŤŴƯ�ƽŚƷŹŚưǀţ�Źŵ�Żř�žě�ƽŚƷŻƹŹ�ĩźţ�ƝźƈƯǀšŚŞó æèîæ���
Table 2. The mean percentage losses of  aphid in the various treatments on days after taking substances � 2012. 
 

 
 
 

 
Several days after the use of pesticides 

Treatment 
 

60 45 30 15 7 3  

7/350 a 17/63 a 77/57 a 95/82 a 63/78 abc 41/95 b 
Imidacloprid 
1000mm/ha(chemigation) 
 

2/600 bc 8/250 b 72/95 a 84/30 b 74/95 a 43/85 b 
Pirimicarb 
1000 gr/ha(spraying) 
 

2/825 bc 4/675 b 71/25 a 60/70 c 58/17 bc 25/65 c 
Imidacloprid 
500mm/ha(chemigation) 
 

5/950 ab 10/25 b 69/53 a 81/95 b 69/10 ab 35/17 b 
Imidacloprid 
750mm/ha(chemigation) 
 

4/075 abc 20/33 a 67/35 a 78/05 b 54/25 c 54/70 a 
Imidacloprid 
500mm/ha(spraying) 
 

1/400 c 6/225 b 39/65 b 57/33 c 66/07 abc 13/90 d 
Imidacloprid 
250mm/ha(chemigation) 
 

ŶƳŹřŶƳ�ƽŹřŵ�ƾƴƘƯ�šƹŚƠţ�ƹ�ŶƳźǀĭ�ƾƯ�Źřźƣ�Ƶƹźĭ�Ʀƿ�Źŵ�ŶƴŤƀƷ�ƥźŤƄƯ�Ɲźů�Ʀƿ�ƽřŹřŵ�ƪƣřŶů�ƶƧ�ƾƿŚƷ�ƲǀĮƳŚǀƯ���
 

ŚƤƯƿƯ�ƶƀǀĮƳŚǀţ�ƲǀŚƷŹŚưƽ�ŚƯŻō�ƞƬŤŴƯƿŚƷŻƹŹ�Źŵ�Ƃƽ�ŚƯŻō�ƭƹŵ�ƩŚſ�Źŵ�ƭƺưſ�ƝźƈƯ�Żř�žě�ƞƬŤŴƯƿ�Ƃ�æèîæ���ƱŚƄƳ
ƬƗ�ƶĩ�ŵřŵƾ�ŚƷ�šƹŚƠţ�ƮƛŹƾƿ�Ư�źƔƳ�Żř�ƶĩǀŧŐţ�Ʊřżǀţ�Źŵ�źǀŚƷŹŚưƽ�ƫƹ�Ŷƃ�ƵŶƷŚƄƯ�ƞƬŤŴƯƾ�Ƭĩ�ŹƺƐŝƾ�ŧŐţ�ŶƳƹŹǀ�Źŵ�Ƃĩ�ƵźƄů�ź

ţǀŚƷŹŚưƽ�ŚƯŻō�ƩŚſ�ƹŵ�źƷ�Źŵ�ƞƬŤŴƯƿŶƳŵƺŝ�ƶŝŚƄƯ�Ƃ����ƩƹŶūç���

 
�ƪƨƃÎ��ŢƟō�ƵŶƳŚưǀƣŚŝ�ŹřŶƤƯźě�ƹ�ŶƿřźěřźƬƧřŶǀưƿř�ƂƧƿưǀřżƬƧ�ƩƺƈŰƯ�Źŵ�ƾƫřƺŤƯ�ƩŚſ�ƹŵ�Źŵ�ęŹŚĪ��A����ŶºƿřźěƺƬƧřŶǀưƿřÏÒÍ�

ƯǀƬƾ�ƫǀźŤ�ŹŚŤƨƷ�Źŵ��ƽŹŚǀŝō��B��ř�ŶƿřźěƺƬƧřŶǀưƿÒÍÍ�ƯǀƬƾ�ƫǀźŤ�ŹŚŤƨƷ�Źŵ��ƽŹŚǀŝō��C��ř�ŶƿřźěƺƬƧřŶǀưƿÔÒÍ�ƯǀƬƾ�ƫǀźŤ��ŹŚºŤƨƷ�Źŵ�
�ƽŹŚǀŝō��D���ŶƿřźěƺƬƧřŶǀưƿřÎÍÍÍ�ƯǀƬƾ�ƫǀźŤ�ŹŚŤƨƷ�Źŵ��ƽŹŚǀŝō��E���ŶƿřźěƺƬƧřŶǀưƿřÒÍÍ�ƯǀƬƾ�ƫǀźŤ�ŹŚŤƨƷ�Źŵ���ƩƺƬŰƯƾƃŚě���F��

śŹŚƨǀưƿźǀě�ÎÍÍÍ�ƯǀƬƾ�ƫǀźŤ�ŹŚŤƨƷ�Źŵ��ƩƺƬŰƯƾƃŚě���

ΪϫΎη A B C D E F

ϝΎγ1390 0.02 0.06 0.119 0.17 0.33 2.31 0.84

ϝΎγ1391 0.04 0.1 0.14 0.21 0.42 2.53 1.2
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ſŹźŝƾ�ƯǀƣŚŝ�ƱřżǀŚƯŻō�Źŵ�ƵŵŚƠŤſř�ŵŹƺƯ�ƭƺưſ�ƵŶƳŚưƿƣŚŝ�ŹřŶƤƯ�ƶĩ�ŵřŵ�ƱŚƄƳ�ƂǀřżƟř�Śŝ�ƩƺƈŰƯ�Źŵ�Ʈſ�ƵŶƳŚưƿƯ�Ƃǀ�Żƹŵ�Ʊřż
řżƟř�ŶƷŚƃ�ƶŝ�ŢŞƀƳ�Ʊōƿ�ƂƿŢƟŚ��ţǀŚƷŹŚưƽ�řƿưǀřźěƺƬĩřŶƿźě�ƹ�ŶƿưǀƃŚě�ƩƺƬŰƯ�šŹƺƇ�ƶŝ�ęŹŚĪƾ��ţźţ�ƶºŝ�ºǀ�Ŝ�źţǇŚºŝƿ��ŹřŶºƤƯ�Ʋ

ƣŚŝǀŚƯŻō�ƩŚſ�ƹŵ�źƷ�Źŵ�řŹ�ƩƺƈŰƯ�Źŵ�Ʈſ�ƵŶƳŚưƿŶƳŵřŵ�ƱŚƄƳ�Ƃ����ƪĪƃæ���
��

ƶŬǀŤƳ�ƹ�ŦŰŝ�ƽźǀĭ��
ŚŤƳƿŚƷ�šƹŚƠţ�ƵŶƯō�ŢſŶŝ�Ūƽ�ƀŝǀƴƘƯ�ŹŚƾŝ�Źŵ�řŹ�Źřŵǀţ�Ʋǀƫ��ŶƳŵřŵ�ƱŚƄƳ�ŚƷŹŚưǀ�ƲĪƿŝ�Źŵ�ƕƺƋƺƯ�Ĩǀř�Ʋƿ�ħźŤƄƯ�ƭƺưſ�Ʋ

Ƭĩ�ƶĩ�ŵƺŝǀř�Źŵ�ƵŵŚƠŤſř�ŵŹƺƯ�ƭƺưſ�ƶƿŚƯŻō�Ʋƿ�Żř�ƮƗř�ƂŚƸƳōƾƿ�ŝō�śō�Źŵ�ƶĩǀŹŚƽ��ƹƿ���ºƃŚě�ƩƺºƬŰƯ�šŹƺºƇ�ƶŝ�Śƾ�ƹŹƽ���ƹ�űŚºƃ
Ư�ƹ�īźƯ�źŨĩřŶů�ŶƳŵƺŝ�ƵŶƃ�ƵŵŚƠŤſř�īźŝǀř�źƿ�ƵŶƃ�ŵŚŬƽ��Śţ�ŚƸƳōæê�Ư�Ʊō�Żř�žě�ƹ�ŵƺŝ�ƝźƈƯ�Żř�žě�ŻƹŹǀř�šŚƠƬţ�Ʊřżƿ��ŵŚºŬ

�ƂƷŚĩ�ƵŶƃƿŹƺƏ�ƶŝ�ƶŤƟŚƽ�Ư�ƝźƈƯ�Żř�žě�ŻƹŹ�Ūƴě�ƹ�ƪƸģ�Żř�ŶƘŝ�ƶĩǀř�šŚƠƬţ�Ʊřżƿƶūƺţ�ƪŝŚƣ�ƵŶƃ�ŵŚŬ��ŵƺºŞƳ����ŚºŤƳ�ƶºģźĭƿ�Ū
ŚƷ�ƩŚſ�Źŵ�ƵŶƯō�ŢſŶŝƽ�ŚƯŻōƿŶƳŵƺŝ�šƹŚƠŤƯ�ƮƷ�Śŝ�Ƃ��ƬƗƾř�ƮƛŹƿŚƯŻō�ƩŚſ�źƷ�Źŵ�ŚƷ�šƹŚƠţ�ƲƿƯ�ƹ�īźƯ�ŶƳƹŹ�ƂǀƯ�ƹ�ź�ºǀ�Ʊřż

ŧŐţǀ�Żř�ƭƺưſ�źƿƸŝŚƄƯ�ŶƳƹŹ�Ĩƾ�ŶƳŵƺŝ�ŹřŵŹƺųźŝ��ŚƯŻō�Źŵƿ�ƩŚſ�šŚƄæèîæ�ŚƤƯƿƯ�ƶƀǀĮƳŚǀţ�Ʋǀ����Źŵ�ƶºĩ�ŵřŵ�ƱŚºƄƳ�ŚºƷŹŚưæê��ŻƹŹ
�ƭƺưſ�ƝźƈƯ�Żř�žěĩźţǀř�ŜƿưǀřźěƺƬĩřŶƿ�Ŷæååå�ƯǀƬƾ�ƫǀŝō�śō�Źŵ�ŹŚŤĪƷ�Źŵ�źŤǀŹŚƽ��Śŝåç�îç�Ư�ƹ�īźƯ�źŨĩřŶů�šŚƠƬţǀ�Źŵ�řŹ�ź

ř�ƶŤƃ�ŢƸūƿř�Ʊō�Żř�žě�ƹ�ŶƳŵƺưƳ�ŵŚŬƿưǀřźěƺƬĩřŶƿ�Ŷêåå�ƯǀƬƾ�ƫǀƩƺƬŰƯ�šŹƺƈŝ�źŤƃŚěƾ�ř�ƹƿưǀřźěƺƬĩřŶƿ�Ŷìêå�Ưǀ�ºƬƾ�ƫǀ��Źŵ�źºŤ
ŝō�śō�Źŵ�ƵŵŚƠŤſř�šŹƺƈŝ�ŹŚŤĪƷǀŹŚƽ�ţźţ�ƶŝǀ�Ŝîå�íì��ƹìê�íë�ĩźţ�ƹ�ƭƹŵ�ƶŞţźƯ�Źŵ�šŚƠƬţ�ŶƇŹŵǀźě�šŚŞƿưǀ�ęŹŚĪæååå��ƭźĭ

ƩƺƬŰƯ�šŹƺƈŝƃŚěƾ�ř�ƹƿưǀřźěƺƬĩřŶƿ�Ŷêåå�ƯǀƬƾ�ƫǀŝō�śō�Źŵ�źŤǀŹŚƽ�ř�ƹƿưǀřźěƺƬĩřŶƿ�Ŷçêå�ƯǀƬƾ�ƫǀŝō�śō�Źŵ�ŹŚŤĪƷ�Źŵ�źŤǀŹŚƽ��ƶŝ
ţźţǀ�Śŝ�Ŝíç�íæ��åç�ìë��ƹëå�ìå�ŶƴŤƟźĭ�Źřźƣ�ƭƺſ�Ƶƹźĭ�Źŵ�šŚƠƬţ�ŶƇŹŵ����ƩƹŶūç���ŹŵŚƯŻōƿ�ƩŚſ�šŚƄæèîç�ŚŤƳƿưĩ�Śŝ�Ūƾ�

ƘƋƹ�Żř�ľřŵŶŬƯ�šƹŚƠţǀźƤţ�ŢƿƸŝŚƄƯ�ľŚŞƾ�ŵƺŝ�ŹřŵŹƺųźŝ��ŹƺƏ�ƶŝƽ�Ư�ƵŶƷŚƄƯ�ƶĩƾĩźţ�ŵƺƃǀř�ŜƿưǀřźěƺƬĩřŶƿ�Ŷæååå�ƯǀƬƾ�ƫǀ�Źŵ�źŤ
ŝō�śō�Źŵ�ŹŚŤĪƷǀŹŚƽ��Śŝíç�îê�ĩźţ�ƹ�Ʃƹř�ƶŞţźƯ�Źŵ�šŚƠƬţ�ŶƇŹŵǀźě�šŚŞƿưǀ�ęŹŚĪæååå�ƯǀƬƾ�ƫǀƩƺƬŰƯ�šŹƺƈŝ�ŹŚŤĪƷ�Źŵ�źŤ�

ƃŚěƾř��ƿưǀřźěƺƬĩřŶƿ�Ŷìêå�ƯǀƬƾ�ƫǀŝō�śō�Źŵ�ŹŚŤĪƷ�Źŵ�źŤǀŹŚƽ�ř�ƹƿưǀřźěƺƬĩřŶƿ�Ŷêåå�ƯǀƬƾ�ƫǀƩƺƬŰƯ�šŹƺƈŝ�ŹŚŤĪƷ�Źŵ�źŤ�ºƃŚěƾ�
ţźţ�ƶŝǀ�Śŝ�Ŝèå�íé��îê�íæ��ƹåê�ìí�ř�ƭƺưſ�ƹ�ƭƹŵ�ƶŞţźƯ�Źŵ�šŚƠƬţ�ŶƇŹŵƿưǀřźěƺƬĩřŶƿ�Ŷêåå��ƹçêå�ƯǀƬƾ�ƫǀ���Źŵ�ŹŚºŤĪƷ�Źŵ�źºŤ
ŝō�śōǀŹŚƽ�ţźţ�ƶŝǀ�Śŝ�Ŝì�ëå��ƹèè�êì�ŶƴŤƟźĭŹřźƣ�ƭƺſ�Ƶƹźĭ�Źŵ�šŚƠƬţ�ŶƇŹŵ����ƩƹŶūé���

ŧŐţ�šŶƯ�ƩƺƏ�źƔƳ�ŻřǀƵźƄů�źĩźţ�ƂĩǀƴƘƯ�šƹŚƠţ�ƞƬŤŴƯ�šŚŞƾŹřŵƽ���ŶºƳŵřŵ�ƱŚºƄƳ�řŹ���Źŵèå���ř�ƵŵŚƠŤºſř�Żř�žºě�ŻƹŹ�ºƿ�Ʋ
ĩźţǀƯ�šŚŞǀƵźƄů�Ʊřż�ƂƷŚĩ�ƶģźĭř�ƱŚƳō�Ƃĩƿƫ�ŢƟŚǀźŨĩř�Źŵ�ƲĪƿƫƺŞƣ�ƪŝŚƣ�Ŷů�Źŵ�ƱŚƳō�Ţƾ��ƶƯřŵřƿ���šŶºƯ�Źŵ�ŚºƯř��ŢƟŚéê��ŻƹŹ

ĩźţ�Źŵ�ŚƸƴţ��ƵŵŚƠŤſř�Żř�žěǀř�ŜƿưǀřźěƺƬĩřŶƿ�Ŷæååå�ƯǀƬƾ�ƫǀŝō�śō�Źŵ�ŹŚŤĪƷ�Źŵ�źŤǀŹŚƽ�ř�ƹƿưǀřźěƺƬĩřŶƿ�Ŷêåå�ƯǀƬƾ�ƫǀ�šŹƺƈŝ�źŤ
ƩƺƬŰƯƃŚěƾ�ţźţ�ƶŝǀ�Śŝ�Ŝëè�çì��ƹèè�çå�ŶƇŹŵ ŧŐţǀƵźƄů�źƣŚŝ�Ƃĩƾ�ƫƹ��ŶƳŚƯƾ�Ƥŝ�ºǀţ�ƶǀ���ƵźºƄů�źºŧř�ŚºƷŹŚư���ƫƺºŞƣ�ƪºŝŚƣ�Ƃºĩƾ�
ŶƴŤƃřŶƳ��ŚŤƳƿŹŵ�ƵŶƯō�ŢſŶŝ�Ū�řƿƤŰţ�Śŝ�ƂƷƹĦě�Ʋǀ�ƵŶƃ�ƭŚŬƳř�šŚƤJalilian, 2012�ŞſŚƴƯ�ƶƬůźƯ�Źŵ�ƶĤƳŚƴģƾ��ºƯ�ŵƺƃ�ƵŵŚƠŤſřƾ�
Ƴ�ŶƳřƺţǀŶƃŚŝ�ƶŤƃřŶƳ�ŵŶŬƯ�ƵŵŚƠŤſř�ƶŝ�ŻŚ���
ŚŤƳƿŚƤŝ�ũřźŴŤſř�Żř�ƵŶƯō�ŢſŶŝ�ŪƿŚƽ�řżƟř�Śŝ�ƶĩ�ŶƳŵřŵ�ƱŚƄƳ�řżƬĩ�ƩƺƈŰƯ�Źŵ�ƮſƿƯ��ƭƺưſ�Żř�ƵŵŚƠŤſř�ƂǀŚƤŝ�Ʊřżƿ��ŢŞºƀƳ�Ś

řżƟř�ŶƷŚƃ�ƶŝƿ�Ƃƿƫ��ŢƟŚǀƣŚŝ�ŹřŶƤƯ�ƲĪǀŝō�śō�Źŵ�ƵŵŚƠŤſř�ƁƹŹ�Źŵ�řżƬĩ�ƩƺƈŰƯ�Źŵ�ƭƺưſ�ƵŶƳŚưǀŹŚƽ���ƩƺºƬŰƯ�ƶºŝ�ŢŞƀƳ�ºƃŚěƾ�
ƀŝǀ�ŵƺŝ�źŤưĩ�ŹŚ��ƪĪƃæ���ŹƺƐŝƽ�ř�ƶĩƿưǀřźěƺƬĩřŶƿ�Ŷêåå�ƯǀƬƾ�ƫǀźě�ƹ�źŤƿưǀ�ęŹŚĪæååå�ƩƺƬŰƯ�šŹƺƈŝ�ŹŚŤĪƷ�Źŵ�ƭźĭ�ºƃŚěƾ�
řŹřŵƽ�ŝǀźŤƄƿŚƤŝ�ƲƿŚƽ�ŶƳŵƺŝ�řżƬĩ�ƩƺƈŰƯ�Źŵ�Ʈſ��ƫǀ�ƵŵŚƠŤſř�Źŵ�ƲĪŝō�śō�Źŵ�Ʈſ�ŻřǀŹŚƽ�ƣŚŝ�ŹřŶƤƯǀ����Żř�ƩƺºƈŰƯ�Źŵ�Ʈºſ�ƵŶºƳŚư

ƬƯ�ŵŹřŶƳŚŤſř�ŻŚŬƯ�Ŷůƾ�ŚƷ�ƶƳřŵƽ�ƴƛƹŹƾ�ŗŚěǀƲŵƺŝ�źţ��ŢƔƬƛ�Źŵ�ƶƧ�ƽŹƺƏ�ƶŝ�æååå�ŹŚŤƨƷ�Źŵ�ƾſ�ƾſ����ƶºŝ�ƽŹŚºǀŝō�šŹƺƇ�ƶŝ
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Ţſř�ƵŶǀſŹ�ŹřŶƤƯ�ƲƿźŤƄǀŝ���ŢƔƬƛ�Śŝ�ƶƗŹżƯ�Źŵ�ƽŹŚǀŝō�šŹƺƇ�ƶŝ�ŶƿřźěƺƬƧřŶǀưƿř�ƶƧ�ƾŤƣƹ�ƲǀƴĤưƷêåå����ƾºſ�ƾºſ��ŹŚºŤƨƷ�Źŵ
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