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Abstract 
Canola, an oil seed with high contents of oil, is a major farming in Khuzestan province, where there 

is an increase over its cultivation year by year. One of the canola key pests is mustard aphid (Lipaphis 
erysimi Kalt.) in this province. However, there was not available information on the economic injury level 
(EIL) of the pest that is much vital for correct decision making on pest control. Therefore, a study on EIL 
was conducted through complete randomized block design with 5 replications and 11 treatments (0, 5, 10, 
15, 20, 25, 30, 35, 40, 45, and 50 aphid per central stem of Hayola 401 variety of canola) inside a netted 
cage. This research was conducted in Behbahan Agricultural Research Station during 2004-2006. The 
average of seed yield and also the yeild components was analyzed with Duncan�s multiple range tests. 
The damage of the aphid was estimated by regression equation. The injury level was estimated by Grain 
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threshold method. The results indicated that EIL was 7.53 and 2.49 cm aphid per central stem of canola in 
Behbahan region in 2004-2005 and 2005-2006, respectively. Economic threshold (ET) was 5.65 and 1.87 
cm2 aphid per central stem of canola. 
Key words: canola, mustard aphid, Lipaphis erysimi, economic injury level, economic threshold, 
Khuzestan 
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ƶŝ�ƽŹƺƏ��ƶƧKhajehzadeh (2002)�ƶŤƃ�ƱŚŤſŻƺų�Źŵ�řżƬƧ�ƮƸƯ�šŚƟō�Żř��řżƬƧ�ƽŚƷ��ƶŤºƃ�ƽ�����Ʃŵźºų

ƶŤƃ��ƽ����ƶŤƃ�ƹ�ƮƬƧ�ƾƯƺƯ���ƽ��ƺƬƷ�żŞſ�����řŹ�Ƶŵźŝ�ƭŚƳ�ƹ�ƶƳƺĭ��ƽ�Ʊō�ŜºƫŚƛ����ƶŤºƃ�řŹ�ŚºƷ�ƽ���źºĩŷ�Ʃŵźºų�
�Ţſř�ƵŵƺưƳ���ƶŤƃ�Ʋƿř��ŚƷ�ľŚţŶưƗ�ƶƣŚſ�ƽƹŹ�ŹřźƤŤſř�Śŝ�ƽƪĭ���Źŵ�ƵŶºƴƷŵ����ƖƳŚºƯ��ƮƧřźºŤƯ�ŢºǀƘưū�Żř�
���ƵŚǀĭ�ŶƃŹƾƯ�ƺƃƳŶ�����ŹƺŞƳŻ��ŵŶƘŤƯ�ƾƘǀŞƏ�ƱŚƴưƃŵ�ŹƺƌůŚƷƽƹ�ƪƀƗ��Ƶŵźĭ�ƱŚƄƟř�źŝ�ŚƷ��ŢǀſŚƀů
�řżƬƧ�ƕŹřżƯ�ƱŚŤſŻƺų�ƽ�Źŵ���Żř�ƵŵŚƠŤſř�ŵřƺƯ��ƶŤƃ�ŢǀƘưū�ƩźŤƴƧ�ƽřźŝ�ƾƿŚǀưǀƃ�ƾƯ�ŚƷ��ŶºƿřżƟř����Ʋºƿř

Źŵ����ƵŹƹŵ�ƶƧ�Ţſř�ƾƫŚů�ƽƺưƳ�ƹ�ŶƃŹ�ƵŚţƺƧ�ƹ��ƾºƯ�ƱřƹřźƟ�ƽŹƹōŵřŻ�ŢǀƬŝŚƣ������ŵŚºƿŵŻř�ŦºƗŚŝ�ŶºƳřƺţ
řŹŚŬƠƳ�ƶŤƃ�ŢǀƘưū�ŶƴƳŚƯ�Źŵ�ŚƷ�ŵƺƃ�řżƬƧ�ƕŹřżƯ�(Khajehzadeh, 2002)��ƾƿŚŬƳōŻř�ŢſŚǀſ�ƶƧ���ƽŚºƷ

����ƶƿŚě�źŝ�šŚƟō�ƩźŤƴƧ�źǀųř��ƽ�ƶƯŚƳźŝ���ƽ������ƵŵŚƠŤºſř�ƹ�ƭƺưſ�ƝźƈƯ�ƂƷŚƧ���ƽ���Żř�ƶºƴǀƸŝ�Ʊō�ƾºƯ�����ŶºƃŚŝ
��ƵŻřŶƳř�ƭƹżƫ�ƲƿřźŝŚƴŝ��ŰƐſ�ƽźǀĭƾ��������ƾºƯ�ƽŵŚƈºŤƣř�šŹŚƀºų�ŦƗŚŝ�ƶƧ�ŢƟō�Ʈĩřźţ�Żř����ŵƺºƃ(EIL)��
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�Ƭū�ƽřźŝ���ƾŝ�ƝźƈƯ�Żř�ƽźǀĭƺ��ƶƿƹŹ��ƽ�����������ƾºƯ�ŵƺƸƄºƯ�řżºƬƧ�ŽŚƀºů�ƮŤƀǀſƺƧřƹźĭř�Źŵ�Ʈſ���ŶºƃŚŝ��
ŢƟźĭ�šŹƺƇ�ƝŶƷ�Ʋƿř�ƶŝ�ƪǀƳ�ƽŚŤſřŹ�Źŵ�źƋŚů�ƢǀƤŰţ����

��
ƁƹŹ�ƹ�ŵřƺƯ��ŚƷ��

�ƥƺƬŝ�ŭźƏ�ŜƫŚƣ�Źŵ�ƂƿŚƯŻō�Ʋƿř�Śŝ�ƾƟŵŚƈţ�ƪƯŚƧ�ƽŚƷ��ÎÎŹŵ�ƶŤƃ�ƮƧřźţ�ŹŚưǀţ��Ò�Źŵ�Źřźƨţ�
������ŹŻ�ƩŚſ�ƹŵ�ƾƏ�ƱŚƸŞƸŝ�ƽŻŹƹŚƄƧ�šŚƤǀƤŰţ�ƵŚĮŤƀƿř�ƾƗř�ÕÑ�ÎÐÕÐ�ƹ�ÕÒ�ÎÐÕÑ����Ŷºƃ�ƭŚºŬƳř.�

�����ƶǀƸţ�šŚǀƬưƗ�řŶŤŝř�ŹŚƧ�Ʋƿř�ƽřźŝ�ƽ�źŤƀŝ���ƮŴƃ��ƹ�ŵƺƧ��ƶƫŚƯ��ƦƀƿŵƂĩŹŚǀƃ��šŹƺƇ�ŢºƟźĭ���
��žĜſźŝ��ƶǀƇƺţ�ŽŚſř��ƽ�ƶƀſŒƯ���ƽƶǀƸţ�ƹ�ŭǈƇř�šŚƤǀƤŰţ��ƽƩŚƸƳ�ƹ�ŹŸŝ��Źŵ����ŲƿŹŚºţÏÍ��ƱŚºŝō���
��ƮƣŹ��ƽǇƺƿŚƷÑÍÎ�řżƬƧ�����ƶºƤƐƴƯ�ŜƫŚƛ�ƮƣŹ��������ƮƧřźºţ�ŚºŝÕ���ŵ�ƭźĭƺºƬǀƧ�Ź��ŹŚºŤƨƷ��Ǝºſƺţ����ƵŚĮŤºſŵ
ƞƿŵŹ���ƶƬƇŚƟ�Śŝ�ŹŚƧ��ƽ�ÓÍ�ƾŤƳŚſ����ƽźŤƯ�ƞƿŵŹ�Ʋǀŝ��ŚƷ���ƹÐÍ��ƾŤƳŚºſ���ƽźºŤƯ�����ƶŤƄºě�ƽƹŹ�ƍƺºƐų����ŚºƷ
ŤƃŚƧƶ�Ŷƃ�����ŵƺƧ�ƝźƈƯ�ƱřżǀƯ����źŝ�ƮƷ�ƾƿŚǀưǀƃ���ƶǀƇƺţ�ƹ�ƥŚų�ƱƺƯŻō�ŽŚſř�ƽ�šŚƤǀƤŰţ�ƶƀſŒƯ�

����ŢƟźĭ�šŹƺƇ�śō�ƹ�ƥŚų��������ŭźƏ�ƽřźūř�ƭƹŵ�ƹ�Ʃƹř�ƩŚſ�Źŵ�������ƶŤºƃ�ŹƺƸƓ�ƶŝ�ƶūƺţ�Śŝ����Ʃŵźºų�ƽ�
��ƽƹŹƶţƺŝ����řżƬƧ�ƽŚƷƮƷ���ƱŚƯŻŚŝ�ƶƬůźƯ�ƽƪĭ���Ŷƃ�ƾƘſ��ƾƷŵ��ƶºƧŹŵ���ƶºƗŹżƯ�Ǝƿřźºƃ�ƮƧřźºţ����ƽŚºƷ

�Źŵ�ƶŤƃ�Żř�ƾƠƬŤŴƯÎÍƾŤƳŚſ��ƶƳřƺū�ƽźŤƯ��ƽ�ƾƿŚƸŤƳř�ƶţƺŝ�źƷ�ŹŵƶƬůźƯ�Źŵ��ƽƪĭ��ŵƺƃ�ƩŚưƗř�ƾƷŵ�
�Í��Ò��ÎÍ��ÎÒ��ÏÍ��ÏÒ��ÐÍ��ÐÒ��ÑÍ��ÑÒƹ�ÒÍ�źƷ�Źŵ�ƶŤƃ�ƶƳřƺū���řźŝƽř�ƿ�žƠƣ�ƁƹŹ�Żř�ŹŚĩ�Ʋ

ƾƴǀŤſō�Sirjani & Rezvani (2005)Ŷƃ�ƵŵŚƠŤſř�Ŷƴģ�ƾţřźǀǀƜţ�ƩŚưƗř�Śŝ���ř�ƶŝƿţźţ�Ʋǀ�źºƷ�Źŵ�ƶĩ�Ŝ�
ŹŚưǀţ��Ð����������śŚŴŤƳř�ƾƟŵŚƈţ�šŹƺƇ�ƶŝ�šǈě�źƷ�Źŵ�ƶţƺŝ�ƹ����ƮƬƣ�Żř�ƵŵŚƠŤſř�Śŝ�ƺƯ��ƶŤƃ���ŚƷƽ�ƵŻŚţ���ƚƫŚºŝ�

ƶŤƃ�ƱżŴƯ�ƪŰƯ�Żř�ŚƷƽ�ƃŹƹźěƾ�ƶŝ�ƶǀůŚƳ��ƽÎÍƾŤƳŚſ���ƽźŤƯƶƣŚſ�ƽƪĭ��ƵŶƴƷŵ�ƽżĩźƯ�ƽƶţƺŝ��ƽŚƷ�
ŹƺƯ��ƤŤƳř�źƔƳ�ŵƩŚŵřŵ�ƃ�ƵŶƮƧřźţ�Śţ���ƽŚƷơƺƟ�ŵƺƃ�ƪƇŚů�žĜſ����ƲŤƃřŸĭ�Śŝ��ƾƴǀŤºſō�ƽŹƺţ�žƠƣ
ƽƹŹ�ƶǀůŚƳ����ƽÎÍ�ƾŤƳŚſ��ƽźŤƯƶƣŚſ�ƽƪĭ��ƵŶƴƷŵ�ƽƶţƺŝ�ƽżĩźƯ���ŚƷ�ƶŤƃ�ƾƿŚŬŝŚū�Śƿ�Żřƹźě�Żř��ŚƷ�Śºţ�

�ƵŹƹŵ�ƱŚƿŚě��ƽ���ƾĭŶƳŻ�Ʊō���ŚºƷ����ƽźǀĭƺºƬū��Ŷºƃ����������ƶºƳřŵ��ƩƺƈºŰƯ�ƱŶǀºſŹ�Żř�žºě���ƽŚºƷ�Ð��ƶƣŚºſ���ƽ�
ƪĭ��ƵŶƴƷŵ��ƽ�ƧźƯ���ƽřźŝ�ƶƳřŵ�ƲǀĮƳŚǀƯ�ƹ�Ţƃřŵźŝ�šǈě�źƷ�Źŵ�ƶţƺŝ�źƷ�ƽżÎ�ƶƣŚºſ��ƽ�ƪºĭ���ƵŶºƴƷŵ�ƽ�

�������šǈě�źƷ�Źŵ�ƶţƺŝ�Ʀƿ�ƽżƧźƯ�Ŷƿŵźĭ�ƶŞſŚŰƯ������ƶƣŚſ�ŵřŶƘţ�ƁŹŚưƃ�ŽŚſř�źŝ���ƪºĭ�ƽŚƷ��ƵŶºƴƷŵ��ƽ�
ƾƗźƟ����ƶƳřŵ�ŹřŶƤƯ�ƲƿŻƺţ�źƷ�Źŵ��źŤƯ�Źŵ�ƶţƺŝ�ŵřŶƘţ�ƁŹŚưƃ�ƹ�ƶţƺŝ�ƖŝźƯ�ƶƳřŵ�ŵźĪƬưƗ��Źŵ��ŮƐſÎ�

��ƖŝźƯźŤƯ�ĪƷ�ƹŤŹŚ�ưŴţǀƲ���Ŷºƃ�ƵŵŻ����Ƶƹźºĭ�����ƽŶºƴŝ�����ƶºƳřŵ�ŵźºƨƬưƗ�ƲǀĮƳŚºǀƯ���ŵźºƨƬưƗ�Ōřżºūř�ƹ��Źŵ�



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏî���æ���ÎÐÕí�������������������������������������������������������������������������ÏÔ 

������ƲƨƳřŵ�ƱƺƯŻō�Żř�ƵŵŚƠŤſř�Śŝ�ƞƬŤŴƯ�ƽŚƷŹŚưǀţ�ƶŤƟźĭ�šŹƺƇ���Ʋǀºŝ�ƾƳƺǀºſźĭŹ�ƾƴŰƴƯ�ƹ�ƶƫŵŚƘƯ�ƹ
���źƷ�Źŵ�ƶŤƃ�ŵřŶƘţ�ƶƳřƺū������ƩƺƀĜĩ�Źŵ�ƶƳřŵ�ŵřŶƘţ�ƹ��ƶƳřŵ�ƱŻƹ�ƹ�ƶƳřŵ�ŹřżƷ�ƱŻƹ��ƽ�ƶţƺŝ�źƷ��ƶºŝ���Ţºſŵ

ŶƯō�žĜſ��ŵ�ŹŚŤƨƷ�Ʀƿ�ƩƺƈŰƯ�ƱŻƹ�Ź��ŹŚŤƨƷ�Ʀƿ�ƩƺƈŰƯ�ƱŻƹ�Żř�ƶŤƃ�ƆŴƄƯ�ƮƧřźţ�Ǝƿřźƃ
Źŵ������ƹ�Ŷƃ�ƮƧ�ƶŤƃ�źƠƇ�Ǝƿřźƃ�ƶŝŚƯ�������Ǝſƺţ�ƩƺƈŰƯ�ƶŝ�ƵŵŹřƹ�šŹŚƀų�ƱřƺƴƗ�ƶŝ�ƩƺƈŰƯ�šƹŚƠŤƫř

����ŵźĭ�ƾƤƬţ�ŢƟō�ƲǀƘƯ�ŵřŶƘţƿŶ�����źºĮƿŵ�šŹŚºŞƗ�ƶŝ��ƱřżºǀƯ�������ŢºƟō�Ŷºůřƹ�źºƷ�ƽřŻř�ƶºŝ�šŹŚƀºų��
�ƆŴƄƯŶƃ��ŢƟō�Ʀƿ�šŹŚƀų�ŵŹƹōźŝ�ƽřźŝ��ŜƿźƋ�Żř��ƶƯŶºƇ��ƾºƳŻ�(coefficient of injury)�ƹ�

ƶººƐŝřŹ�ƲǀººǀƘţ�ƁƹŹ�ƽ��Ŷººƃ�ƵŵŚƠŤººſř�ƩƺƈººŰƯ�ƂƷŚººƧ�ƱřżººǀƯ�ƹ�ŢººƟō�ƮƧřźººţ�Ʋǀººŝ�ŵƺººūƺƯ�� �
(Pedigo et al., 1986)���

���ŹŚƧ�ƹ�ŢǀƘưū�šřźǀǀƜţō���ƶŤƃ�ƾƘǀŞƏ�ƱŚƴưƃŵ�ƾƿ����ŚƷ��żǀƳ�ƶƤƐƴƯ�Źŵ��ƽ�������ƩŚºſ�ƹŵ�ƾƏ�Źŵ�ƱŚƸŞƸŝ�
��ƾƗřŹŻơƺƟ�����ŢƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ�ŹŚƧ�ƲǀĮƳŚǀƯ�ƹōřźŝ�ƾƘǀŞƏ�ƱŚƴưƃŵ�ƾƿ�ƽ��Ʋºƿř�ƩŚºſ�ƹŵ��Õ��

Ŷƿŵźĭ�ŵŹƹōźŝ��ŵŶƗ�Ʋƿř�Źŵ�EILƶŞſŚŰƯ��ƵŶƃƶƬƇŚů�ŵŶƗ�ƹ�Ŷƿŵźĭ�śźƋ���ƶŝ�EILŶƃ�ƶƟŚƋř���Źŵ�
ƶŬǀŤƳ��EIL�ƶŞſŚŰƯ���ţ�ŢŰţ�ƵŶƃŐ��źǀŧ������ŢºƟŚƿ�ƂƿřżºƟř�ƾºƘǀŞƏ�ƱŚƴưºƃŵ�Źƺƌů����ƶŞºſŚŰƯ�ƽřźºŝ�ƽ�

�ƶƳŚŤſō��ƽ��ƽŵŚƈŤƣř�ƱŚƿŻ���(ET)�Żř�ET�ŢŝŚŧ���ƩƺưƘƯ�ƶĩ���ƕƺƳ�Ʋƿźţ�ET����ƾºƯ�ƾºƴǀƗ����Ťºſř��ŶºƃŚŝ�ƵŵŚƠ
Ŷƿŵźĭ�(Campbell & Thomas, 1996)� ��
��

ƿŚŤƳŪ��
�ƶƿżŬţ�ŪƿŚŤƳ��ƽ���ŵřŵ�ƱŚƄƳ�ŜƧźƯ��ƶƧ�����������ƶƣŚºſ�Źŵ�ƩƺƀºĜƧ�ŵřŶºƘţ�ƹ�ƕŚºƠţŹř�źŝ�ƶŤƃ�ƮƧřźţ�źŧř��ƽ�

ƶƳřŵ�ŵźƬƨưƗ�ƹ�ƶƳřŵ�ŹřżƷ�ƱŻƹ��ƩƺƀĜƧ�Źŵ�ƶƳřŵ��ƾƬƇř��ŮƐſ�Źŵ�Î��ƾƴƘƯ�Ţſř�Źřŵ�ƾƫŚůŹŵ���Żř�ƶƧ
ŹŚƯō�ƑŚŰƫ�Żř�ƾƟǈŤųř�ƶţƺŝ�ƕŚƠţŹř�źƔƳƵŶƷŚƄƯ�ƽ�ƪŝŚƤŤƯ�źŧř�Źŵ�ŚƯř�ŶƄƳ�ŝ��ƩŚſ�ƹ�ƶŤƃ�ƮƧřźţ�ƶ�żū

��ƾƴƘƯ�ŹŚǀƀŝ�źŧř��������ƩƺƀĜƧ�Źŵ�ƶƳřŵ�ŵřŶƘţ�źŝ�Ʊō�Źřŵ����������ŵƺºūƹ�ƽŹŚºƯō�źºƔƳ�Żř�ƾţƹŚºƠţ�šŚƠƇ�źƿŚſ�Źŵ�
�ŢƃřŶƳ��ƩƹŶūÎ���ƶƀƿŚƤƯ�ƶŝ�ƶūƺţ�Śŝ�ƽƲǀĮƳŚǀƯ���ŶƷŚƃ�ƽŚƷŹŚưǀţ��ŚƷ�ƶŤƃ�źƠƇ��ƵŹŚưƃ�ƹ�ƽ�ÎÎ�

�ÒÍ�ƶŤƃ���������ţźţ�ƶŝ�ƶƘƫŚƐƯ�ŵŹƺƯ�šŚƠƇ�ƾƯŚưţ�Źŵ��ŶƳŵƺŝ�ŹřŵŹƺųźŝ�ŹřŶƤƯ�ƲƿźŤưƧ�ƹ�ƲƿźŤƄǀŝ�Żř�Ŝǀ
��ƩƹŶūÏ����

��
��
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��
��ƩƹŶūÎ.�ƶƿżŬţ���ƽ���ƨƬưƗ�žƳŚƿŹřƹ�ŜƧźƯ�������������ŢºǀƘưū�ƽŚºƷŹŚưǀţ�Źŵ�řżºƬƧ�ŵźºƨƬưƗ�ƽřżºūř�ƹ�ŵź

ƶŤƃ�ƽƩŚſ�ƾƏ�Ʃŵźų���ƽŚƷÕÑ�ÕÐ�ƹ�ÕÒ�ÕÑ���
Table 1. Analysis of complex variance for yield and yield components of canola in 

experimental treatments (aphid density) (2004-2006). 
 

Mean square 

Yield 
(kg/ha) 

Thousand 
grain 

weight 

Seed No. 
in 

capsule 

Capsule 
No. in 
central 
stem 

Central 
stem 

height 
(cm) 

Plant 
height 
(cm) 

Degree of 
Freedom 

Source of 
variance 

0.101 0.791 0.082 3.282 0.445 0 1 Year 
0.284 0.112 3.182 0.909 4.582 17.686 8 Error 

0.538** 1.992** 30.289** 7.689** 17.029** 18.842ns 10 Treatment 
0.033 0.03 5.642** 1.522 2.105 19.460 10 Year × Treatment 
0.053 0.025 1.277 1.769 2.572 25.976 80 Error� 
21.46 6.02 4.38 4.86 5.69 3.45 0 (C.V.) 

** Significantly different at P < 0.01. 
ns

 not significantly different. 

��
��

ƩƹŶū�Ï.�ƶƀƿŚƤƯ���ƽ�����ƶƳřŵ�ŵźĪƬưƗ�ƲǀĮƳŚǀƯ���ŵźƨƬưƗ�Ōřżūř�ƹƶƣŚſ�Źŵ�řżƬƧ�ƽƪĭ��ƵŶƴƷŵ�ƽ��ƽżºƧźƯ�
Źŵ��ŮƐſ�Źŵ�ƲƨƳřŵ�ƁƹŹ�ƶŝ�ƾƄƿŚƯŻō�ƽŚƷŹŚưǀţÎ���ÕÒ�ÎÐÕÐ����

Table 2. Comparison average seed yield per central stem and yield components of canola in 
experimental treatments with Duncan's test at 1% level (2004-2006). 

 

Yield 
mean 
(gr) 

Thousan
d grain 
weight 

(gr) 

Seed No. 
in 

capsule 

Capsule 
No. in 
central 

stem 

Central 
stem 

height 
(cm) 

Plant 
height 
(cm) 

Aphid 
No. per 
central 

stem 

Treatment 

1.669 a 3.262 a 28.2 a 29.10 a 30.80 a 147.9 b 0 1 
1.128 bc 3.184 ab 28.6 a 28.70 ab 30.10 ab 152.7 ab 5 2 
1.212 b 3.058  bc 26.9 b 27.80 bc 28.90 bc 151.7 ab 10 3 
1.115 bc 2.982 c 25.9 bd 26.50 cd 27.50 ce 155.4 a 15 4 
1.05 be 2.808 d 26.5 bc 27.20 cd 28.80 bd 151.2 ab 20 5 
0.967 ce 2.569 e 26.2 bc 26.20 d 27.50 ce 150.3 ab 25 6 
0.979 ce 2.508 e 25.6 cd 27.10 cd 27.50 ce 151.4 ab 30 7 
1.07 bd 2.367 f 24.9 cd 26.80 cd 27.60 ce 148.3 b 35 8 
0.874 de 2.083 g 24.00 ef 27.60 bc 27.90 ce 142.7 c 40 9 
0.869 de 2.124 g 24.1 e 27.30 cd 27.20 de 150.4 ab 45 10 
0.834 e 2.078 g 23.00 f 27 cd 26.50 e 151.1 ab 50 11 

Means followed by the same letter in a column are not significantly different. 

��
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xÍÍÐÑ�Í���ÎÔÑ�Î�y =ƾººƯ�ƞººƿźƘţ��ŵƺººƃƶººƧ�ƶººƫŵŚƘƯ�Ʋººƿř�Źŵ���ÎÔÑ�Î�� a��ÍÍÐÑ�Í�� b�� �
ÒÏÍÎ��Í� R2�ƹ�ÖÖ�Í�� r�ƾƯ��ŶƃŚŝ�ÍÎ�ÍP < ���ƪƨƃ�Î����
��

��
��

ƪƨƃ�Î����ƶƫŵŚƘƯ�ƹ�Ǝų���ƽ�����ƶƣŚſ�ƽƹŹ�ƶŤƃ�ŵřŶƘţ�ƱƺǀſźĭŹ��ƽƪĭ��ƵŶƴƷŵ��ƽ�ƶºţƺŝ�ƽżƧźƯ�ƽ��ƹ�řżºƬƧ�
ƶƳřŵ�ŵźƨƬưƗ�ƽƶƣŚſ��ƽƪĭ��ƵŶƴƷŵ�ƽƽżƧźƯ���xÍÍÐÑ�Í���ÎÔÑ�Î�y =��ÖÖ�Í�� r����

Fig. 1. Regression line and equation for number of aphids on the central stem of canola and 
seed yield per central stem (y = 1.174 - 0.0034x, r = 0.99). 
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Table 3. Seed yield, the level of damage (D1) in every hectare, mean of damage for every 

aphid (kg) and EIL of the mustard aphid (2004-2006). 
 

2005 - 2006�� 2004 - 2005�� 

EIL 

Mean of 
damage 

for every 
aphid (kg) 

Damage 
on 

hectare 
(kg) 

Seed 
yield 

(kg/ha) 

 

EIL 

Mean of 
damage 

for every 
aphid (kg) 

Damage 
on 

hectare 
(kg) 

Seed 
yield 

(kg/ha) 

Aphid 
No. 
(X) 

- - - 2751 a  - - - - - 
13.21 5.52 27.6 2723 ab  47.80 1.56 7.8 2614 b 5 
13.07 5.58 55.8 2695 cd  41.42 1.8 12 2604 bc 10 
13.11 5.56 83.4 2668 cd  39.66 1.88 28.2 2594 bc 15 
13.07 5.58 111.6 2639 cd  38.48 1.92 38.4 2584 bc 20 
13.09 5.57 139.2 2612 cd  38.48 1.92 48 2574 bc 25 
13.07 5.58 167.4 2587 cd  38.05 1.96 58.8 2563 bc 30 
13.09 5.57 195 2556 cd  37.58 1.97 69 2553 bc 35 
13.07 5.58 223.2 2528 d  37.66 1.98 79.2 2543 bc 40 
13.09 5.57 250.8 2500 d  37.47 1.99 89.4 2533 bc 45 
13.07 5.58 279 2472 d  37.47 1.99 99.6 2522 c 50 
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Fig. 2. Regression line and equation for number of aphids on the central stem of canola and 
seed yield per central stem (y = 1.185 - 0.0093 x,�r = 0.99). 
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