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ģƵŶǀƨ�

ŵƺŴƳ��šŚŝƺŞů�ƲƿźŤưƸƯ�Żř�ƾƨƿƾƯ�ŶƃŚŝ�Ƨ�ƶľǇƺưƘƯƱŚŤſř�Źŵ�ƭŶƴĭ�Śŝ�śƹŚƴţ�Źŵ�ƭǈƿř��ŢƄƧ�ƾƯ�ŵƺƃ�ƶƬǀě��Źřƺų�ŚƷ�ƲƿźŤưƸƯ�
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ƾƃŚĜưſ�ŚƷƽŶƘŝ�ƽ�ƶƘƫŚƐƯ��ƽřƩŚſ�Żř��ÎÐÔÖ��Źŵ�ƩŚſ�ƶſ�šŶƯ�ƶŝ�ŜƫŚƣƥƺƬŝ�ŚƷ�Śŝ�Źřźƨţ�ŹŚƸģ�Źŵ�ŹŚưǀţ�Ūƴě�Śŝ�ƾƟŵŚƈţ�ƪƯŚƧ�ƽ

����žƠƣ�ŜƈƳ�ƁƹŹ�Żř�ƵŵŚƠŤſř��Ŷƿŵźĭ�Ōřźūř������Ɩưū�ŢƘǀŞƏ�Źŵ�ŹƺƸƓ�Żř�žě�ŚƷƹŹǇ���ƮƧřźºţ�Śŝ�ƹ�ƽŹƹō��ŚºƷ�ƽå��æå��çå��Ñå�ƹ�íå�
�����ƖŝźƯ�źŤƯ�Źŵ�ƹŹǇ����Źŵ�ƹ�ŶƳŶƿŵźĭ�ƽŻŚſŚƷŹ�ƱŚƯŻŢƃřŵźŝ�ŵźƨƬưƗ�ƪǀŞƣ�Żř�ƞƬŤŴƯ�ƽŚƷŹƺŤƧŚƟ��ƶƳřŵ�ŵřŶƘţ��ŚƷƽ��ƹ�ƵŶºƃ�ƵŵŹƺų�

ƶƳřŵ��ŚƷ���ƶƿżŬţ�ŵŹƺƯ�ƹ�ƁŹŚưƃ�ƽŶǀƫƺţ�ƽ�ƽ�ō�Źřźƣ�ƽŹŚƯĭŶƴŤƟź���ƱŚƄƳ�ŪƿŚŤƳƾƯ��ŶƷŵ����ŵƺºŴƳ�ƩƺºƈŰƯ�ƭźºĭ�ƺƬǀƧ�Ʀƿ�Ţưǀƣ�źĭř
ƩŵŚƘƯ�èÒåå���ƶƴƿżƷ�ƹ�ƩŚƿŹ��ƽ��ŝ�ƵŻŹŚŞƯ��ŵřƺƯ�Ś����ŵƹŶů�ƾƿŚǀưǀƃÍÍÍ�æÒÍ�ƩŚƿŹ�ŵƺƃ�ƉźƟ�ŹŚŤĪƷ�Źŵ��ƱŚƿŻ�ŮƐſ��ŵƹŶºů�ƽŵŚƈŤƣř�

î�è�ƹŹǇ�ƖŝźƯ�źŤƯ�Źŵ��ƽźŤƯ�Ʀƿ�ƾƫƺƏ�ƞƿŵŹ�ŹŚƸģ��ŵƺŝ�ŶƷřƺų��
ĥřƹƱŚĭƽŶǀƬƧ���ŵƺŴƳ�ƽŵŚƈŤƣř�ƱŚƿŻ�ŮƐſ���ƭźƧ�ŚƷƶƬǀě�ƽ�Źřƺų�

Abstract 
Chickpea, one of the major pulses, is planted together with wheat as a custom rotation in Ilam 

province. Pod borers are serious pest of chickpea and their direct damage to seed reduce yield 
considerably. Annually, farmers use much pesticide against the pest without any clue. In order to 
determine economic injury level (EIL), a semi-field study was started in 2000 to calculate this parameter 
based on a complete randomized block design with five treatments and four replications. Emerged larvae 
in the surrounding chickpea fields were collected and released in cages at the density of 0, 10, 20, 40, 80 
larvae per square meter. Various factors (e. g. yield, damaged and total seeds) were measured and 
analyzed at harvesting time. Results show that if market value of chickpea and cost of management 
(treatment) are considered 3500 rials per kg and 150000 rials, respectively, then EIL will be 3.9 larvae per 
square meter (four rows with a length of one meter). 
Key words: chickpea, economic injury level, pod borers 
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ÏÕ                                  ƱŚƿŻƺūƱřŹŚƨưƷ�ƹ����ƽŵŚƈŤƣř�ƱŚƿŻ�ŮƐſ�ƾſŹźŝƭźƧ�ŚƷƶƬǀě�ƽ�ŵƺŴƳ�Źřƺų������

ƶƯŶƤƯ�
 ������ŢƄƧ�ƾƘǀſƹ�ŮƐſ�Źŵ�šǈƛ�Żř�ŶƘŝ�ŹƺƄƧ�śźƛ�Źŵ�ƶƧ�Ţſř�ƾţǇƺƈŰƯ�ƶƬưū�Żř�ŵƺŴƳ

ƾƯ�ŵŵźĭ������������������źĮƿŵ�ƮƸƯ�ƪƯŚƗ�ƹŵ�ƶŝ�ƶƳŚǀƫŚſ�ƾĭŶƳŹŚŝ�ƱřżǀƯ�ƹ�ƽƺū�Ǝƿřźƃ�źŝ�ƵƹǈƗ�ƩƺƈŰƯ�ƱřżǀƯ
�ƹ�ŵƺŴƳ�ƾĭŵŻ�ơźŝ�ƽŹŚưǀŝ�ƪƯŚƃƭźƧ�ŚƷƶƬǀě�ƽ�ŵŹřŵ�ƍŚŞţŹř�Źřƺų�(Jozeyan, 1997)���ƶŝ�ƱřŻŹƹŚƄƧ

���Žźţ�ŢƬƗ�ŢƟō�Żř���ƶƫŚſ�źƷ��ƹ��ƷŚĭ�ƾŤů�ƾ�������ƾºƃŚĜưſ�ƶºŝ�ƭřŶºƣř�ŢºƟō�ŵƺºūƹ�ƭŶºƗ�šŹƺƇ�Źŵ�
ƾƯ�ŶƴƿŚưƳ���ƾƃŚĜưſ�Ʋƿř��ŚƷ�����ƾĭŵƺƫō�źŝ�ƵƹǈƗ���ƎǀŰƯŢƀƿŻ��������ƹ�ƾºƘǀŞƏ�ƱŚƴưºƃŵ�ƂƷŚºƧ�ƶŝ�źŬƴƯ�

������ŢƟō�ŵŶŬƯ�ŢƄĭźŝ�ƶƬưū�Żř�ŜƣřƺƗ�źƿŚſ�ƹ������ƵŶºƃ�ƶºƿƺƳŚŧ�šŚºƟō�ŹƺƸƓ����ƶºƴƿżƷ�ŢºƿŚƸƳ�Źŵ�ƹ��ƽ�
����ƪǀưŰţ�ƱřŻŹƹŚƄƧ�źŝ�řŹ�ƾƟŚƋřƾƯ�ŶƿŚưƳ���ƱŚƄƳ�ŵƺūƺƯ�ƖŝŚƴƯ�ƶŝ�ƾƷŚĮƳƾƯ�����ƹ�Śºƴŝ�Ĭƴºſ�ƶºƧ�ŶƷŵ

ŢƿźƿŶƯ�ƮŤƀǀſ�źƷ�ŽŚſř�ƹ�ƶƿŚě��śŚŴŤƳř�ƁƹŹ�ŚƷƶƳƺưƳ�ŜſŚƴƯ�ƽ��Ʀƿ�ƲǀǀƘţ�ƹ�ƽŹřŵźŝƶƳŚŤſō��ƽ
ŚƈŤƣřƟō�ƽřźŝ�ƽŵŚ�ƽŶǀƬƧ�šƾƯ�ŶƃŚŝ�(Pedigo, 1994)���ŶƳřƶƄƿ�ƽƲǀƫƹř�ƽŵŚƈŤƣř�ƱŚƿŻ�ŮƐſ���Źŵ�ŹŚŝ
ƶƫŚƤƯ�ƽř����ƩŚºſ�Źŵ�Žźºǀě�Ǝºſƺţ�ƶƧ�æîçÑ�ºƃƺƳ�����Ŷºƿŵźĭ�ƱŚºǀŝ�Ŷºƃ�ƶŤ(Pedigo, 1994)���ŶºƘŝ��ŚºƷ�

Luckmann & Metcalf (1994)�ƹ�Stern et al. (1995)������ƶºŗřŹř�řŹ�ƽŵŚºƈŤƣř�ƱŚºƿŻ�ŮƐºſ�Żř�ƾƠƿźƘţ
Ʊō�ƹ�ŶƳŵźƧ�ƵŵŚƠŤſř�ƽřźŝ�ƾƃƹŹ�ƱřƺƴƗ�ƶŝ�řŹ�ƽ�ƵźƄů�Żř�ƩƺƤƘƯ�ƂƧ�ŚƷŶƳŵƺưƳ�ƱŚǀŝ���
Ɓǈţ�����ƶŞƴū�ƾſŹźŝ�ƽřźŝ�ƽŹŚǀƀŝ�ƽŚƷ��ŚƷ��ƶƳƺưƳ�ƞƬŤŴƯ�ƽ�ƹ�ƽŹřŵźŝ�ƁƹŹ�ŚƷ��ƽřźºŝ�ƵŻŹŚŞƯ�ƽ

ƶƳƺĭ�ŚƷƞƬŤŴƯ�ƽƭźƧ��ƶƬǀě�ƽŚƷ��Źřƺų�ƭŚŬƳř�ƞƬŤŴƯ�šǇƺƈŰƯ�ŹŵŶƃ�Ţºſř�Ƶ��Cameron et al. 

(2001)�ƁƹŹ�ŚººƷ�ƶººƳƺưƳ�ƽřźººŝ�řŹ�ƾƿ��ƶººƗŹżƯ�ƽŹřŵźººŝ�ƽř��ƽŵŚººƈŤƣř�ƱŚººƿŻ�ŮƐººſ�ƲǀººǀƘţ�ƹ��
Helicoverpa armigera (Hüb.)��źºŝ�ƾĮƳźƟ�ƶūƺĭ�ƕŹřżƯ�Źŵ������ƪºưŰţ�ƪºŝŚƣ�šŹŚºƀų�ŽŚºſřÒ��

ƶƿŚě�ƽżƿŹ�ŶƳŵźƧ��ƶƧ�����ƶƯŚƳźŝ�Ʀƿ�ŵŚŬƿř�ŦƗŚŝ���ƽ���������Źŵ�ƾºĮƳźƟ�ƶūƺĭ�ƩƺƈŰƯ�ƽřźŝ�ƾƤǀƠƬţ�ŢƿźƿŶƯ�
��ŶƴƬƿŻƺǀƳŶƃ�Ţſř�Ƶ����Ʋƿř�ƁƹŹ��ŚƷ������ŵƺºŝ�ƵƺºǀƯ�ƶŝ�šŹŚƀų�ƱřżǀƯ�ŽŚſř�źŝ�ƾŝŚƿŻŹř�ƽƵ�ƶƳŚŤºſō�ƹ��ƽ�

Ƙţ�ƵŚǀĭ�źƷ�ƽřŻř�ƶŝ�ƹŹǇ�Ʀƿ�ƽŵŚƈŤƣřǀǀ�ƲŶƿŵźĭŢſř�Ƶ��
Twin et al. (1982)�ƽŚƷƹŹǇ�šŹŚƀų�ƱřżǀƯ�Śŝ�ƍŚŞţŹř�Źŵ�H. armigera��Ź�źºŝ��ƭƺĭŹƺºſ�ƽƹ

���ŵřŵ�ƭŚŬƳř�řŹ�ƾţŚƘƫŚƐƯŶƳ����ƾƏ�ƩŚºſ���ŚºƷ��ƽÕÍ�ÎÖÔÕ���ƽřźºŝ������ƹŹǇ�ƽŵŚºƈŤƣř�ƱŚºƿŻ�ŮƐºſ�ƲǀºǀƘţ�
Heliothis��ƾƘǀŞƏ�ƾĭŵƺƫō�ƁƹŹ�ƹŵ�Żř�ƵŵŚƠŤſř�Śŝ�ƾŝƺƴū�ƽŚǀƳźƠǀƫŚƧ�Źŵ�ƾţŚƘƫŚƐƯ�ƶŞƴě�ƩƺƈŰƯ�Źŵ��

����ŢƟźĭ�ƭŚŬƳř�ƾƗƺƴƈƯ�ƾĭŵƺƫō�ƹ�ƹ���Ŝǀţźţ�ƶŝ����šŹŚƀųÎ�Ò����ƹÏ�Ô���ƶºƳřƺū���ŚºƷ�����ƶºŝ�ƾƿŚºƸŤƳř�ƽ
�ƽŵŚƈŤƣř�ƱŚƿŻ�ŮƐſ�ƱřƺƴƗ�Ŷºƃ�ƶŤƟźĭ�źƔƳ�Źŵ�(Hopkins et al., 1982)����ƶºƗŹżƯ�šŚºƘƫŚƐƯ�ƽřŹŵ��
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ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏì���æ���ÎÐÕë�������������������������������������������������������������������������ÏÖ 

�ŶƳř�ƱŚƄƳ�ŶƴƷ�ƁŵřźěřŹƾƯ��ŵƺūƹ�ƶƧ�ŶƷŵÓ�åƹŹǇ�� H. armigera���ƾºĮƳźƟ�ŵƺºŴƳ�ƶţƺŝ�źƷ�ƽřŻř�ƶŝ�
źĮƳŚƄƳƽŵŚƈŤƣř�ƱŚƿŻ�ŮƐſ�ŢƟō�Ʋƿř��Ţſř�(Venkataiah et al., 1994)��ƶƘƫŚƐƯ�Źŵ�ƽ��ƶƧ�ƽźĮƿŵ

��ŹŵƩŚſ��ŚƷ�ƽÖÎ�ÎÖÖÍŢƟźĭ�šŹƺƇ���ƹŹǇ�Ʀƿ�ŵƺūƹƵźƄů��ŹƺƧŸƯ�ƽ���źºƷ�ƽřŻř�ƶºŝ�ÎÍ��ƶºţƺŝ�
Ŷƿŵźĭ�ƲǀǀƘţ�ƽŵŚƈŤƣř�ƱŚƿŻ�ŮƐſ�ƱřƺƴƗ�ƶŝ�ŵƺŴƳ�(Sekhar et al., 1994)��Źŵ�šŚƘƫŚƐƯ�Wightman 

et al. (1995)���ƕŹřżºƯ�Źŵ�ƽŵŚºƈŤƣř�ƱŚƿŻ�ŮƐſ�ƱřƺƴƗ�ƶŝ�ŵƺŴƳ�ƶţƺŝ�Ʀƿ�ƽřŻř�ƶŝ�ƹŹǇ�Ʀƿ�ŵƺūƹ�
ƺŴƳ���ƲǀǀƘţ�ŵƹ����ƵŶƃ�ƁŹřżĭ���Ţſř��ƶƿŸƜţ�ŢǀƫŚƘƟ�ƶƧ��ƽř����ƶŤƠƷ�ƹŵ�Źŵ�ŢƟō��ƽ�ƾƷŵ�ƪĭ�Ʃƹř��źǀŧŐºţ�ƽ

�ƩƺƈŰƯ�ŵźƨƬưƗ�ƽƹŹ�źŝŵŹřŶƳ��
ƵŹŚŝ�Źŵ�ƽ�ƹ�šŹŚƀų�ƱřżǀƯ����ƱŚºƿŻ�ŮƐºſ�ƽŵŚºƈŤƣř�H. armigera����ƾºŝō�ƹ�Ʈºƿŵ�Ǝƿřźºƃ�Źŵ�

ƾſŹźŝ��ŚƷ�Źŵ�ƾƿƩŚſ�ŚƷ�ƽÖÒ�ÎÖÖÐ�Źŵ�ŵ�����ƶºƧ�Ŷºƿŵźĭ�ƆŴºƄƯ�ƹ�ŢºƟźĭ�ƭŚŬƳř�ƱŚŤſƹŶƴƷ�ƾƬƷ
�ŵƺūƹƶţƺŝ�Żř�ƽźŤƯ�Ʀƿ�ƞƿŵŹ�Ʀƿ�Źŵ�ƹŹǇ�Ʀƿ�ŚƷ�ƱřżǀƯ�ƶŝ�řŹ�ŵźƨƬưƗ�ŵƺŴƳ�ƽÓÏ�ÔÕ�ƭźĭƺƬǀƧ�

�����ƹ�Ʈƿŵ�Ǝƿřźƃ�ŹŵÖÎ�������ƂƷŚƧ�ƾŝō�Ǝƿřźƃ�Źŵ�ƭźĭƺƬǀƧ�ƾƯ�ŶƷŵ��ƲǀƴĤưƷ����ƽŵŚƈŤƣř�ƱŚƿŻ�ŮƐſ��Ʋƿř�
ŢƟō���Ʈƿŵ�ƕŹřżƯ�ƽřźŝÖ�Í����ƾºŝō�ƕřŹżºƯ�ƽřźºŝ�ƹ�ÏÑ�Î����ƾƫƺºƏ�ƞºƿŵŹ�źºŤƯ�źºƷ�Źŵ�ƹŹǇ���ƹ���Ŷºů

�ŢƟō�ƽŵŚƈŤƣř�(ET)��ƶƐƤƳ�ƽ��ƵŻŹŚŞƯ�ƕƹźƃ�����Ʈƿŵ�ƕřŹżƯ�ƽřźŝÓÕ�Í��ƾŝō�ƕŹřżƯ�ƽřźŝ�ƹÖÏ�Í��ƹŹǇ
�źƷ�Źŵ�źŤƯƶţƺŝ�Żř�ƾƫƺƏ�ƞƿŵŹ�ŚƷ�ƽƳ�ƲǀǀƘţ�ŵƺŴ�Ŷºƿŵźĭ�(Prabhaker et al., 1998)���ºƘƫŚƐƯ�Źŵƶ�ƽ�
ƽźĮƿŵ�ƅƺƈų�Źŵ�ƶƧ��ƽŵŚƈŤƣř�ƱŚƿŻ�ŮƐſ�ƹ���ƽŵŚºƈŤƣř�Ŷºů���ŢºƟō�Ʋºƿř���Źŵ�ŵƺºŴƳ�ƕŹřżºƯ�Źŵ�

�ŶƴƷ�šřŹŚūƺĭƹ��ŢƟźĭ�ƭŚŬƳř�ƱŚŤſ���ƿ�ŵƺūƹ��ƶţƺŝ�Żř�ƽźŤƯ�Ʀƿ�ƞƿŵŹ�Ʀƿ�Źŵ�ƹŹǇ�Ʀ�ŚƷ��ŵƺºŴƳ�ƽ
�ƱřżǀƯ�ƶŝ�ŵźƨƬưƗ�ŢƟř�ŦƗŚŝÐÓ�Ð���ƞºƿŵŹ�Ʊō�Źŵ�ƭźºĭ���Ŷºƿŵźĭ(Patel, 1994)�ř��ºƿ��šŚºƟǈŤųř�Ʋ

Ưƾ�ƃŚƳ�ŶƳřƺţƾƩƺƈŰƯ�Ţưǀƣ�Żř��ƶƴƿżƷ��ƽřźƃ�ƹ�ƾƿŚǀưǀƃ�ƵŻŹŚŞƯ�ƿƬƣř�Ǝǀưƾƹ�����ŶƃŚŝ��
�

ƁƹŹ�ƹ�ŵřƺƯ�ŚƷ�
���������Źŵ�ƾĭŵƺƫō�ƱřżǀƯ�Źŵ�ŵƺūƺƯ�šŚƳŚſƺƳ�ŢƬƗ�ƶŝſƩŚ�ŚƷ�ƞºƬŤŴƯ�ƽ��ƶºƐŝřŹ��ƽ���ƹ�ƮƧřźºţ�Ʋǀºŝ�

����������ŭźƏ�ŜƫŚƣ�Źŵ�ƾƗƺƴƈƯ�ƾĭŵƺƫō�ƁƹŹ�ƶŝ�šŹŚƀų�ƱřżǀƯƥƺƬŝ�ŚƷ�Śŝ�ƾƟŵŚƈţ�ƪƯŚƧ�ƽ�Ūƴě��ŹŚºưǀţ
Źŵ��Źřźƨţ�ŹŚƸģ��Ə�Źŵ�ƩŚſ�ƶſ�šŶƯ�ƶŝ�ƾ�ƩŚſ��ŚºƷƽ�íç�æèìî���Ŷºƿŵźĭ�ƭŚºŬƳř��ţǀ�ŹŚºư��ŚºƷ��ƪƯŚºƃ�

��šŚƘƐƣƿ��ƘŝźƯ�źŤƯ�Ĩƾ��ƮƣŹ�Żř���ŚƷ����ŢƄĩ�ƶƬƇŚƟ�Śŝ�ƮƃÏÒ�ƾŤƳŚſ�źŤƯŵƺŝ�ŚƟ�ƹ�ƶƬƇ�ƽƶţƺŝ��ŚƷ�ÎÍ�Õ�
���Ŷƃ�ƶŤƟźĭ�źƔƳ�Źŵ��ŹŚưǀţ��ŚƷ�����������ƮƧřźºţ�Śºŝ�Ʃƹřŵźģ�Ʊřƹźǀƃ�šŚƤǀƤŰţ�ƵŚĮŤƀƿř�Źŵ�ƵŶƃ�ŢƄƧ�ƽ���ŚºƷ�ƽ
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ÐÍ                                  ƱŚƿŻƺūƱřŹŚƨưƷ�ƹ����ƽŵŚƈŤƣř�ƱŚƿŻ�ŮƐſ�ƾſŹźŝƭźƧ�ŚƷƶƬǀě�ƽ�ŵƺŴƳ�Źřƺų������

Ʀƿ�Ʋſ�ƽŚƷƹŹǇ�Żř�ƾƠƬŤŴƯ�Ɩưū�ƪƈƟ�ƽřŶŤŝř�Źŵ�ƞƬŤŴƯ�ƕŹřżƯ�Żř�ƶƧ���ƽŹƹō�ŶƳŵƺŝ�ƵŶƿŵźĭ�ƶŝ�
Ż�Ŝǀţźţƿź��ƵŵƺƫōŶƳŶƃ��

��ƾĭŵƺƫō�Ʊŵƺŝ�ŶƷŚƃ�
��řŻř�ƶŝƽ�ŹŚƸģƹŹǇ�Ʀƿ�ŵƺŴƳ�ƶţƺŝ���ƾƴƘƿ�ÎÍƖŝźƯźŤƯ�Źŵ�ƹŹǇ� 

��řŻř�ƶŝƽƶţƺŝ�ƹŵ�źƷ��ƹŹǇ�Ʀƿ�ŵƺŴƳ���ƾƴƘƿ�ÏÍƖŝźƯźŤƯ�Źŵ�ƹŹǇ� 

��řŻř�ƶŝƽƹŹǇ�Ʀƿ�ŵƺŴƳ�ƶţƺŝ�Ʀƿ�źƷ���ƾƴƘƿ�ÑÍƖŝźƯźŤƯ�Źŵ�ƹŹǇ� 

��řŻř�ƶŝƽ�źƷ�ƦƿƹŹǇ�ƹŵ�ŵƺŴƳ�ƶţƺŝ���ƾƴƘƿ�ÕÍƖŝźƯźŤƯ�Źŵ�ƹŹǇ� 

��ƵŚƯ�ƲƿŵŹƹźƟ�Ǝſƹř�Źŵ�žƠƣ��ŚƷ�ŵŚƘŝř�ƶŝ�ŹřŵŹƺţ�ƽÎ���Ï�Î���Ï�Î��ŜºƈƳ�ŚƷŹŚưǀţ�ƽƹŹ�źŤƯ�
Ŷƿŵźĭ�����žƠƣ�ŜƈƳ�Żř�ƝŶƷ��ŚƷ���ƮŴţ�Żř�ƽźǀĭƺƬū�������������Śºţ�Ƶŵƺºŝ�ŚºƷŹŚưǀţ�ƽƹŹ�ƪºƯŚƧ�šřźƄů�ƽżƿŹ
��ƾĮưƷŚƸƳō�������������ŶƴƃŚŝ�ƞƬŤŴƯ�šŚƟō�ƹŹǇ�ƹ�ƮŴţ�ƶŝ�ƾƘǀŞƏ�ƾĭŵƺƫō�ƶƳƺĭ�źƷ�Żř�ƽŹŚƗ�����ƪƨƃæ����Źŵ

��ƹŹǇ�ƽŻŚſŚƷŹ�ƱŚƯŻŚƷ��ƶţƺŝ���ŚƷ���ƶƬůźƯ�Źŵ�ƽĥƺƫƺƴƟ�źƔƳ�Żř�ŵƺŴƳ�ƽ�ƽř�ƶƧ�ŶƳŵƺŝ�ƶţƺŝ�ƽŚƸŤƳř�Źŵ��ŚºƷ�
ŚƸƴţ�������Ţƃřŵ�ŵƺūƹ�ƪĭ�ŵŶƗ�Ŷƴģ�źŤƄǀŝ�ƹ�ƪĭ���ŚƷ��ƩƺƀĜƧ�ƶŝ��ƪƿŶŞţƹ��ƪųřŵŚƸƳō���ƶºŝ�ŵƺŴƳ�ƩƺƈŰƯ�

ŵƺŝ�ƵŶƃ�ƪǀƨƄţ�ƾĭŻŚţ��
�ƶƷŵ�Źŵ��ƽ��ŵřŵźų�ƭƺſ���Şƣ�ƪ���Żř�Ţƃřŵźŝ���ƶţƺŝ�ŵřŶƘţ���ŚƷƽ������ƶºƳřŵ�ŵřŶºƘţ��ŹŚưǀţ�źƷ���ŚºƷ��Ŷºǀƫƺţ�ƽ

���ƩƺƀĜƧ�ŵřŶƘţ�ƹ�ƵŶƃ�������Ŷƿŵźĭ�ƁŹŚưƃ�ƦǀƨƠţ�ƶŝ�ƵŶƃ�ƵŵŹƺų�ƽŚƷ��Ʒƹř�Źŵ�ƲǀƴĤưř���Śºŝ�ƵŚºƯ�źǀţ�ƪƿ
�������ƢưƗ�Śţ�ŚƷŹŚưǀţ�ƪųřŵ�ƥŚų�ƾſŹźŝÎÒ�ƾŤƳŚſ��źŤƯƽ��ƵźǀƠƃ���ŚƷ�ƶƳƺĭ�ƽ��ŚƷ��ƞƬŤŴƯ�ƽHeliothis�Źŵ�

Ɩưū�ƞƬŤŴƯ�ƽŚƷŹŚưǀţ�ōŶƿŵźĭ�ƽŹřŵźŝ�ŢƃřŵŵŚƿ�ŹŚưǀţ�ƹ�ƶƳƺĭ�ƦǀƨƠţ�ƶŝ�ƹ�ƽŹƹ��
�����žě�żǀƳ�ƵŚĮƄƿŚƯŻō�Źŵř����ŚºƷŹŚưǀţ�ŵźƨƬưƗ�ƲƿŻƺţ�Ż��Ƶŵřŵ����ŚºƷ�������ƶºƳřŵ�ŵřŶºƘţ�Żř�ƪºƇŚů�ƽ��ŚºƷ�ƽ

ƽŶǀƫƺţ��ƩƺƀĜƧ�ŵřŶƘţ��ŚƷƵŶƃ�ƵŵŹƺų�ƽ��ŚƷŹŚưǀţ�ŵźƨƬưƗ�ƹƭźƳ�Żř�ƵŵŚƠŤſř�Śŝ��ŹřżºƟř�Mstat-c��ŵŹƺºƯ�
ƶƿżŬţ��ƽ���ŢƟźĭ�Źřźƣ�ƽŹŚƯō��ƹ��ƶƐŝřŹ��ƽ�ŝ�ǀ�Ư�Ʋǀ����Źŵ�ƹŹǇ�ŵřŶƘţ�ƹ�ƩƺƈŰƯ�ƱřżƩŚſ�ŚƷƽƞƬŤŴƯ����Śºŝ

ƀĭŹ�Żř�ƵŵŚƠŤſřǀƐų�Ʊƺƾ�(yield) y = a + bx (larvae)�ƶŞſŚŰƯŶƿŵźĭ���žĜſ��ƱŚƿŻ�ŮƐſŵŚƈŤƣř�ƽ
šŹƺƇ�ƶŝ�EIL= C/V.b�ŻŹř�ŵŹƺƯƿŝŚƾ���ŢºƟźĭ�Źřźºƣ��ř�Źŵ�ºƿ�ƩƺºƯźƟ�Ʋ� EIL ����ƱŚºƿŻ�ŮƐºſ�ƩŵŚºƘƯ
ƽŵŚƈŤƣř�� CƶƴƿżƷ�ƩŵŚƘƯ�ƽƵŻŹŚŞƯ��ƽ�Źŵ�ƾƿŚǀưǀƃ�ƿŹ�Ŝƀů�źŝ�ƖŝźƯźŤƯ�ĨƿƩŚ��V�ƩŵŚƘƯ��Ţºưǀƣ�

����ƩŚƿŹ�ƶŝ�ƩƺƈŰƯ�ƭźĭƺƬǀƧ�Ʀƿ���ƹb�ƃ�ǀ��ſźĭŹ�Ǝų�Ŝǀ�Ư�Ʊƺƾ����ƶƐŝřŹ�Żř�ƶĩ�ŶƃŚŝ��ƽŝ�ǀ��ƹ�ŵźºĪƬưƗ�Ʋ
źŤƯ�Źŵ�ƹŹǇ�ŵřŶƘţƹŵ�ƪĪƃ�Źŵ�ƖŝźƯ��ƶŞſŚŰƯ�Ŷƿŵźĭ(Pedigo, 2002)��
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 ��ƪƨƃæ����ƵƺŰƳ�Żř�ƾƿŚưƳ��ƽ��ŭźƏ�ƽřźūř����ƾſŹźŝ���ƱŚƿŻ�ŮƐſ��ƽŵŚƈŤƣřƭźƧ��ŚƷ�ƶƬǀě�ƽ����ŵƺºŴƳ�Źřƺºų
ƭǈƿř�ƱŚŤſřŹŵ�Ůţ�ŭźƏ��

Fig� 1. Project performance showing the methodology of evaluating economic injury level for 
pod borers of chickpea in Ilam province. 

�
�ŪƿŚŤƳŦŰŝ�ƹ�

�����Ʃƹř�ƩŚſ�Źŵ��ŻřÎÏÑÍ������ƞƬŤŴƯ�ƽŚƷŹŚưǀţ�Źŵ�ƵŶƃ�ƽŻŚſŚƷŹ�ƹŹǇ�ŵŶƗ���ľŚƘưū�ÐÍÐ��ƵźǀƠºƃ�
�Ɩººưū�ƥŚººų�ƪººųřŵ�Żř���ŵřŶººƘţ�Ʋººƿř�Żř�ƶººƧ�Ŷººƿŵźĭ�ƽŹƹōÏÕÒ�ƶººƳƺĭ�ƶººŝ�ƍƺººŝźƯ�ƵźǀƠººƃ��ƽ�

Heliothis viriplaca Hufnagel��ŵřŶƘţ�ƹÎÕźƿŚſ�ƶŝ�ƍƺŝźƯ�ƵźǀƠƃ�ƶƳƺĭ��ŚƷ�ƽ�ƶºƬǀě��Źřƺºų�ŵƺºŝ�����ƶºŝ
��źĮƿŵ�šŹŚŞƗÖÑ��ƵŶƃ�ƽŻŚſŚƷŹ�ƽŚƷƹŹǇƩƹř�ƩŚſ�Źŵ��ƪƯŚƃƶƳƺĭ��ƽ�H. viriplaca�ŵƺŝ��

Śŝ�������ƩƹŶū�ƪƯřƺƗ�ƲŤƟźĭ�źƔƳ�Źŵ�æ��Ź�ƹ�řƐŝƶ��ƽ�ſźĭŹ�ǀƳƺƾ�ŝ��ƶ���ƵŶƯō�Ţſŵ���ƪĪƃÏ��ƾƯ���Ʊřƺºţ
������ƺƈŰƯ�ƭźĭƺƬǀƧ�Ʀƿ�Ţưǀƣ�źĭř�ƶƧ�ŢƠĭƩ���ŵƺŴƳ�ÐÒÍÍ�Ź�ƿ��ƶƴƿżƷ�ƹ�ƩŚ��ƽ��ƵŻŹŚºŞƯ���ƽ����ƾƿŚǀưǀºƃ��Źŵ

ƿ���ƖŝźƯźŤƯ�ĨÎÒ�Ź�ƿ�ŶƃŚŝ�ƩŚ�Ż�ŮƐſ�ƿ�ŵŚºƈŤƣř�ƱŚƽ�Źŵ��ƩŚºſ��ŚºƷƽ�ÕÏ�æèÔÖ��źºŝřźŝ�Ö�è�Źŵ�ƹŹǇ�
��Ţſř�Ƶŵƺŝ�ƖŝźƯźŤƯ��î�è�� ��ååææ�å���èêå����æê ��EIL���ľŚƴưƋ���������Żř�ƝŶºƷ�ƶºƨƴƿř�ƶŝ�ƶūƺţ�Śŝ�

ƵŻŹŚŞƯ��ƽ�ƾƿŚǀưǀƃ���ƱŶǀſŹ�Żř�ƽźǀĭƺƬū�����Ŷů�Ʋƿř�ƶŝ�ŢƟō�ƮƧřźţ�ƾƯ�ŶƃŚŝ��ƾƯ������ŵƺºūƹ�ƶƧ�ŢƠĭ�Ʊřƺţ
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ÐÏ                                  ƱŚƿŻƺūƱřŹŚƨưƷ�ƹ����ƽŵŚƈŤƣř�ƱŚƿŻ�ŮƐſ�ƾſŹźŝƭźƧ�ŚƷƶƬǀě�ƽ�ŵƺŴƳ�Źřƺų������

ƶſ�ŹǇ����ƖŝźƯźŤƯ�Źŵ�ƹ�ƽźŤƯ�Ʀƿ�ƾƫƺƏ�ƞƿŵŹ�ŹŚƸģ�Śƿ��ŝ�ƶ�ƱřƺƴƗƽŵŚƈŤƣř�ŶůƶƐƤƳ�Śƿ��ƽ��ƕƹźºƃ�
ƵŻŹŚŞƯ����ƾŞſŚƴƯ�ŹŚǀƘƯ�ƾƯ�ŶƃŚŝ��ŚŤƳƿř�ŪƿſŹźŝ�ƲƾƶƗŹżƯ�šŚƘƫŚƐƯ�Śŝ��řƽŹŵ�ƶĩ���ŶƳř�Źŵ�ŶƴƷ�ƁŵřźěřŹ

��ĮƳźƟ�ŵƺŴƳ�ŵŹƺƯƾ���ţŚƟǈŤųř�ƶŤƟźĭ�ƭŚŬƳř�ƾ����ƱŚƄƳ�řŹ�ƾƯ�ŶƷŵ���ƶƘƫŚƐƯ�Źŵ���ƽ�ŹƺĩŸƯ����ŵƺūƹÓ�å��ƹŹǇ�
�ƶŝƾĮƳźƟ�ŵƺŴƳ�ƶţƺŝ�źƷ�ƽřŻř��Ţſř�ƽŵŚƈŤƣř�ƱŚƿŻ�ŮƐſ�(Venkataiah et al.,1994)�ƴĤưƷ�ǀƲ��Źŵ

šŚƘƫŚƐƯ�Wightman (1995)��ƶţƺŝ�Ʀƿ�ƽřŻř�ƶŝ�ƹŹǇ�Ʀƿ�ŵƺūƹ��ŵƺºŴƳ������ƱřƺºƴƗ�ƶºŝ���ƱŚºƿŻ�ŮƐºſ
��ƽŵŚƈŤƣř�ƵŶƃ�ƲǀǀƘţ���ŢſřƶƧ��ŚŤƳ�Śŝ�ƿ��Ū�źƋŚů�ƢǀƤŰţ��řŵ�ƝǈŤųř�ƾƴƘƿ��ŵŹ������ƽŵŚºƈŤƣř�ƱŚºƿŻ�ŮƐſ�

ųǀƬƾƔƳ�Źŵ�ǇŚŝ�ƶŤƟźĭ�źƵŶƃ�Ţſř���
�

�
�
�
�
�
�

�

�ƪƨƃç�ƶƐŝřŹ��ƶƫŚſ�ƶſ�ƲǀĮƳŚǀƯ�ŽŚſř�źŝ�ƖŝźƯ�źŤƯ�Źŵ�ƹŹǇ�ŵřŶƘţ�ƹ�ŵźƨƬưƗ�Ʋǀŝ�ƽ��
Fig. 2. Relation between yield and number of larvae per square meter based on three-year 

average. 
�

�źĮƿŵ�ƝźƏ�ŻřŚŤƳ�ƿſŹźŝ�Ūƾ�źºƋŚů���ŚºŤƳ�Śºŝ�ƿ�ŪPrabhaker et al. (1998)��ƵŹŚºŝ�Źŵ�ƽ��ƱřżºǀƯ�
ƽŵŚƈŤƣř�ƱŚƿŻ�ŮƐſ�ƹ�šŹŚƀų�H. armigera�����ƱŚŤºſƹŶƴƷ�ƾºƬƷŵ�Źŵ�ƶºĩ�ƾºŝō�ƹ�Ʈƿŵ�Ǝƿřźƃ�Źŵ�

ƶŤƟźĭ�ƭŚŬƳř�Ţſř�ŵŹřŵ�ŢƤŝŚƐƯ��ŵƺƃ�ƕƺūŹ�ƶƯŶƤƯ�ƶŝ���Sekhar et al. (1994)Ƴ��ºǀ���Ʀºƿ�ŵƺºūƹ�ż
����źƷ�ƽřŻř�ƶŝ�ƹŹǇÎÍŵƺŴƳ�ƶţƺŝ�řŹ�Ƶŵźĩ�ƲǀǀƘţ�ƽŵŚƈŤƣř�ƱŚƿŻ�ŮƐſ�ƱřƺƴƗ�ƶŝ��ŶƳř�ƶƧ����ƶºŝ�ƶºūƺţ�Śºŝ�

���������Źŵ�ƖŝźƯźŤƯ�źƷ�Źŵ�ŵƺŴƳ�ƶƳřŵ�ƪƸģ�ŢƄĩ��źƋŚů�ƢǀƤŰţ���ƶŝŚƄţŚŤƳƿ��Ū��ƾºƯ�ƆŴƄƯ���ŵŵźºĭ���ƶºŤŞƫř��
����ƽŵŚƈŤƣř�ƱŚƿŻ�ŮƐſƿ��ƺě�ŹřŶƤƯ�Ĩƿ���ƩƺƈŰƯ�ƕƺƳ�Śŝ�ƹ�Ƶŵƺŝ�Ś�ƶƴƿżƷ�ƹ�ƩƺƈŰƯ�Ţưǀƣ��ƽƵŻŹŚŞƯ��ƽ�

řźƃ�ƹ�ƾƿŚǀưǀƃƿƬƣř�ƎǀưƾƜţ�ƞƬŤŴƯ�ǀǀƯ�źƾ�ŚưƳƿŶ��
�

y = -0.0011x +  0.2592 
R2  =  0.9205 
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��ƩƹŶūæ���ŵźºĪƬưƗ�ƶºŝ�ƍƺŝźƯ�šŚƗǈƏř��řŵ��ƶºƳ��ŚºƷƽƫƺţ��ºǀŶƽ�ƩƺºƀĜĩ�ƹ���ŚºƷƽ���Źŵ�ƵŶºƃ�ƵŵŹƺºų�
ţǀŹŚư�ŚƷƽƞƬŤŴƯ���

Table 1. Information on yield, produced seeds and fed capsules in different treatments. 
 
Year No. of 

larvae/m2  
No. of fed 
capsules/m2 

Weight of 
fed capsules 
(kg/m2) 

Yield 
(kg/m2) 

No. of 
produced 
seeds/m2 

Gradient of 
the 
regression 
line (b) 

F 

 0 0 0 0.297 1087.5   
 10 51.8 0.014 0.270 963.3   
First 20 89.3 0.024 0.280 1017.8 0.0008 29.938** 
 40 131.1 0.037 0.265 923.8   
 80 253.3 0.076 0.226 751.3   
 0 0 0 0.332 821   
 10 20.5 0.007 0.305 20.5   
Second 20 50.5 0.018 0.318 50.5 0.0017 13.006** 
 40 75.75 0.035 0.238 75.75   
 80 114.25 0.039 0.203 114.25   
 0 0 0 0.240 673.75   
 10 34.5 0.010 0.175 575.75   
Third 20 103 0.033 0.160 491.5 0.0018 57.005** 
 40 161.5 0.052 0.133 410.75   
 80 222.75 0.086 0.076 196.75   
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