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ƽŶǀƬĩ�ƱŚĭĥřƹ��Plutella xylostella��MbNPV��LC50��LT50��řżƬĩ��
Abstract 

Cabbage moth, Plutella xylostella L., is the most important pest in cabbage and canola cultures in 
Iran. Nuclear polyhedrosis viruses are known as important natural enemies of this pest. Because of 
economic importance of cabbage moth and the necessity of its control, MbNPV (Baculoviridae) was 
chosen to evaluate its effect on cabbage moth. Experimental data showed that the virus had high virulence 
and could be considered as the important agent for the control of this insect. In infestation of egg surfaces 
with 1 × 105 PIB/ml of MbNPV, all of larvae died three days after hatching. The LC50 value for the second 
instar larvae of cabbage moth was calculated 11.99 PIB/mm2. The LT50 values for the same larvae with 
19.5 and 47.86 PIB/mm2 doses of MbNPV were 7.16 and 6.11 days, respectively. Mean percentages of 
mortality with 47.86 PIB/mm2 for 2nd, 3rd and 4th instar larvae were 74.44, 42.78 and 11.11, respectively. 
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�����ŢºƟźĭ�Źřźºƣ�ƂƷƹĦě�Ʋƿř�ŹŚǀŤųř�Źŵ�ƶǀƯƹŹř�ƵŚĮƄƳřŵ�ƢƿźƏ�Żř�ƶĩ��ŵƺŝ�����Żř�ƾºƔǀƬƛ�ƱƺǀƀºƳŚĜſƺſ
Žƹźƿƹ�MbNPV�ƹ�ƶǀƸţ�æåå�Ʋſ�ƹŹǇ�ŵŶƗ�è��ƮƬƧ�ŶǀŝƶƿŸƜţ�ƢƿźƏ�Żř�ƽīźŝ���ƶŤƄƛō�ƽřżƬƧ�ƽŚƷ

�ŶƳŶƃ�Ƶŵƺƫō�Žƹźƿƹ�ƶŝ(Parnell, 1999)��ƆƫŚų�ƪůřźƯ�����ƁƹŹ�ŽŚºſř�źºŝ�ƽŻŚºſJones (2000)�
Ŷƿŵźĭ�ƭŚŬƳř���Žƹźƿƹ�ŹŵŚƯ�ƱƺǀƀƳŚĜſƺſ�ŢƔƬƛOB/ml�ÎÍÕ���ÏÍÒ�æŶƃ�ƲǀǀƘţ����

��
ƹŹǇ�ƽƹŹ�źĭŹŚưǀŝ�źŧř��

���������ƶŞſŚŰƯ�ƹ�ƮƬƧ�Ŷǀŝ�ƽŚƷƹŹǇ�ƽƹŹ�Žƹźƿƹ�ƞƬŤŴƯ�ƽŚƷŻŵ�źǀŧŐţ�ƱřżǀƯ�ƲǀǀƘţ�ƽřźŝ�ƽ�LC50��
�Ŷƃ�ƵŵŚƠŤſř�ƭƹŵ�Ʋſ�ƽŚƷƹŹǇ�Żř(Abdul Kadir, 1992)�����Śºŝ�ƂƿŚºƯŻōì����Żŵ�Ƃºƃ�ƪƯŚºƃ�ŹŚºưǀţ�

ŤƿŹŚĮƫƾư��Žƹźƿƹ�Żř�MbNPV�źƿŵŚƤƯ�ƶŝ�Ï�Î� ÍÏ�Ð� ÒÕ�Ô��ÍÒ�Ö��ÕÓ�ÑÔƹ��Ò�ÎÏÍƾƬě���źŝ�ŹŶƷ
ƾƬǀƯ���ƶŝ�īźŝ�ŮƐſ�ƖŝźƯ�źŤƯ�ƶƟŚƋř�ƽ�ŶƷŚƃ��źƐƤƯ�śō��Ŷƃ�ƭŚŬƳř�Źřźƨţ�ƶſ�Źŵ���ƪƯŚƃ�Źřźƨţ�źƷ
ÎÒŵƺŝ�ƹŹǇ�ŵŶƗ���Ƶŵƺƫō�Żř�ƶƿŸƜţ�ƢƿźƏ�Żř�ŚƷƹŹǇ�ƽŻŚſ īźŝ�������šŹƺºƇ�Žƹźºƿƹ�ƶºŝ�Ƶŵƺºƫō�ƽŚºƷ

�ŢƟźĭ(Evans, 1981)��ƴƯ�Ʋƿř�ƶŝ�ŹƺƔ�ŻřƦƀƿŵ��ŢůŚƀƯ�ƶŝ�ƾĭźŝ�ƽŚƷæåƾŤƳŚſ���ƵŵŚƠŤſř�ƖŝźƯ�źŤƯ
Ŷƃ�����ºŝ�ƾŤƄě�ŮƐſ�ŹŚưǀţ�Żř�žě�ƶ�ƶƬǀºſƹ�ƽ������ƱƹŹŵ�ƾºĭźŝ�šŚºƘƐƣ��ƾºſƹźƿƹ�ƞºƬŤŴƯ�ƽŚºƷŻŵ�

ĨŤƄţ����ƽźŤě�ƽŚƷí�ƾŤƳŚſ������ÊŹŵ�ƹ�ŢƟźĭ�Źřźƣ�ƽźŤƯ�ƳōŚƸ����Ŷƃ�ŵƹŶƀƯ�ƮƬǀƟƹźƨǀƯ�Śŝ����ƹ�īźƯ�ƾŝŚƿŻŹř
����źƷ�ŚƷƹŹǇ�źǀƯÏÑ������ƴǀưƏř�ƽřźŝ�ƹ�Ŷƃ�ƭŚŬƳř�ŢƗŚſ��źŤƄǀŝ�ƱŚ������ƭǇ��ƵŵźƯ�ƽŚƷƹŹǇ�ƞƴƫƺưƷ�Żř���ƾƿŚƷ

�ƶƤƿźƏ�ƶŝ��ƽ���ƾţƹźƟ�(frottis)����Ŷºƃ�ƵŶƷŚƄºƯ�ęƺƨºſƹźƨǀƯ�źƿŻ�Źŵ�ƾſƹźƿƹ�šřŹŷ�ƹ�Ŷƿŵźĭ�ƶǀƸţ���
�ƶƳřƹźě�ũƹźų�ƹ�ƵźǀƠƃ�ŲƿźƠţ�ƱŚƯŻ�Śţ�ƂƿŚƯŻō�Ŷƿŵźĭ�ƩŚŞƳŵ�ŚƷ��ƾţŹƺƇ�Źŵ����šŶºƯ�Ʋºƿř�ƾƏ�Źŵ�ƶƧ

īźŝ������������ƾƯ�ƦƄų�śō�źǀŴŞţ�źŧř�Źŵ�Śƿ�ƹ�ƝźƈƯ�ƽźŤě�ƪųřŵ�ƽŚƷ����ƶºƨţ��Ŷºƿŵźĭ������Żř�ƾƨģƺºƧ�ƽŚºƷ
īźŝ��������ƾƯ�Źřźƣ�ŚƷƹŹǇ�ŹŚǀŤųř�Źŵ�Ƶŵƺƫō�źǀƛ�ƽŚƷ�ŢƟźĭ��ƶƳřƹźě�ũƹźų�ƭŶƗ�ŵŹřƺƯ��ƵźǀƠºƃ�Żř�ŚƷ���ƽŚºƷ

ŶƯō�śŚƀů�ƶŝ�šŚƠƬţ�ƹżū��ƵŶƃ�ƪǀƨƄţ���
���

ƮŴţ�šŚŬŤſŵ�ƾŰƐſ�ƾĭŵƺƫō�Žƹźƿƹ�Śŝ�MbNPV��

���ţ�ƾſŹźŝ�ŹƺƔƴƯ�ƶŝŐŽƹźƿƹ�źǀŧ�MbNPV�����Ʋºƿř�Żř�ƪºƇŚů�ƽŚºƷƹŹǇ�ƹ�ƮŴţ�šŚŬŤſŵ�ƽƹŹ
�ƮŴţ�ƶŤſŵ����ŚƷÎÑ����źƷ�ƶƧ�ƮŴţ�ƶŤſŵ�����ƪƯŚƃ�ƦƿÎÒ�������Ƶƹźĭ�ƹŵ�Źŵ�ƹ�śŚŴŤƳř��ŵƺŝ�ƮŴţ�ŵŶƗ�ì�ƾƿŚţ�

�ŢƟźĭ�Źřźƣ�ìŹřźƨţ���(Manzari et al., 2001)��ŝ�ŶƷŚƃ�ƱřƺƴƗ�ƶŝ�ƶƧ�Ʃƹř�Ƶƹźĭ�ƽƹŹ�ƶ��ŢºƟŹ�ŹŚƧ� �
æ�å�ƾƬǀƯ��ƭƹŵ�Ƶƹźĭ�ƽƹŹ�ƹ�źƐƤƯ�śō�źŤǀƫæ�åƾƬǀƯ��ŢƔƬƛ�Śŝ�ƾſƹźƿƹ�ƱƺǀƀƳŚĜſƺſ�źŤǀƫ�æåÒ���æ�
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ƾƬě���ƾƬǀƯ�źŝ�ŹŶƷ���Ŷƃ�ŮǀƤƬţ�źŤǀƫ��������������ŭƺƐºſ�ƽƹŹ�ƱŶºƃ�ƦƄºų�Żř�žºě�ƵŶƃ�ŹŚưǀţ�ƮŴţ�šŚŬŤſŵ
�������ƮŴţ�ŵřŶƘţ�ƹ�ŶƴŤƟźĭ�Źřźƣ�Ƶŵƺƫō�źǀƛ�ƾĭźŝ���ƶƳřŻƹŹ�šŚƠƬţ�ƹ�ƵŶƃ�ŲƿźƠţ�ƽŚƷ�ƽ�ƹ�ŢƃřŵŵŚƿ�ŚƷƹŹǇ�

�ƽŶƇŹŵ�ƲǀĮƳŚǀƯƳōŚƸŶƿŵźĭ�ƶƀƿŚƤƯ�ƮƷ�Śŝ����
��

Žƹźƿƹ�ƶŝ�ƱŚŝżǀƯ�ƽŚƷƹŹǇ�ƞƬŤŴƯ�Ʋǀƴſ�ŢǀſŚƀů�MbNPV��
�ŚŬƳř�ƽřźŝ������Ʋǀƴſ�ƽŚƷƹŹǇ�Żř�ƂƿŚƯŻō�ƭç��è�ƹ�ÑŶƿŵźĭ�ƵŵŚƠŤſř�������ŭźºƏ�ŜºƫŚƣ�Źŵ�ƂƿŚºƯŻō

���ƶƳƺưƳ�Śŝ�ƾƟŵŚƈţ�ľǈƯŚƧ�������ŹŚưǀţ�ƶſ�Śŝ��ƽƹŚƀƯ�ƽŚƷ��ƹŹǇ�Ʋſ��������Ƃƃ�Śŝ�Źřźƨţ�źƷ�ƹ�Źřźƨţ�Ƃƃ�Źŵ
�Ŷƃ�ƭŚŬƳř�ƹŹǇ�ŵŶƗ(Evans, 1981)���Żŵ�Śŝ�ƾĭźŝ�ŭƺƐſÕÓ�ÑÔƾƬě��ƾƬǀƯ�źŝ�ŹŶƷ��ŮƐºſ�ƖŝźƯ�źŤƯ�

�����ř�žě�ƹ�Ŷƃ�Ƶŵƺƫō�īźŝ�������ƽƹŹ�ƶŝ�ŚƷƹŹǇ��ƱŶƃ�ƦƄų�ŻƳōŚƸ��Ŷƿŵźĭ�ƪƤŤƴƯ���ƶƳƺưƳ�����ƹ�īźƯ�Żř�ƽźǀĭ
ŢƟźĭ�šŹƺƇ�ƪŞƣ�ƩřƹŹ�ƢŞƏ�ŚƷƹŹǇ�źǀƯ���

��
ƶƿżŬţ�ƽƂƿŚƯŻō�Żř�ƪƇŚů�šŚƗǈƏř��ŚƷ��

Ƶŵřŵ�Ʊŵƺŝ�ƩŚƯźƳ�ƭźƳ�Żř�ƵŵŚƠŤſř�Śŝ�ŚƷ�ŹřżƟř�Minitab 11.12���ŢºƟźĭ�Źřźºƣ�ƾſŹźŝ�ŵŹƺƯ����ƽřźºŝ
ƲǀǀƘţ�LC50��ƭźƳ�Żř����ŹřżƟřPC�POLO�ƵŵŚƠŤſř��Ŷºƃ���ƱřżºǀƯ��LT50��żŬţ�Żř�ƵŵŚƠŤºſř�Śºŝ��ºƿƶ�ƽŝƹźě��ºǀ�Ţ
ƭźƳ�ŹřżƟř�SPSS 13�ŶƯō�Ţſŵ�ƶŝ��ƶƀƿŚƤƯ�ƽ��ƶŤºſŵ�Żř�ƪºƇŚů�ƽŚƷƹŹǇ�šŚƠƬţ�ŶƇŹŵ���ƮºŴţ����ƽŚºƷ

���ƱƺƯŻō�Śŝ�Ƶŵƺƫō�źǀƛ�ƹ�Ƶŵƺƫōt-testŶƿŵźĭ�ƭŚŬƳř����ƽŚƷƹŹǇ�ŲƿźƠţ�Żř�žě�ƭƺſ�ŻƹŹ�šŚƠƬţ�ŵŹƺƯ�Źŵ
ƮƬĩ�Ŷǀŝ�źǀƛ�ŢƬƗ�ƶŝ��Ƶŵřŵ�Ʊŵƺŝ�ƩŚƯźƳ�ŚƷ�Żř��ƽźŤƯřŹŚěźǀƛ�ƱƺƯŻō�Man-WitneyŶƃ�ƵŵŚƠŤſř����ƱřżǀƯ

��Žƹźƿƹ�Żř�ƾƃŚƳ�źǀƯ�ƹ�īźƯMbNPV����ƶƀºƿŚƤƯ�ŵŹƺºƯ�ƲºĪƳřŵ�ƱƺƯŻō�Śŝ�ƽƹŹǇ�ƞƬŤŴƯ�Ʋǀƴſ�Źŵ�
ŢƟźĭ�Źřźƣ��ƱƺƯŻō��ƽŚƷt-test�ƹ�Man-WitneyƭźƳ�Śŝ��ŹřżƟř�SPSS 13�Ŷƃ�ƭŚŬƳř��Ƶŵřŵ��Żř�ƪƇŚů�ƽŚƷ

ƭźƳ���ŹřżƟřPC�POLO��ƶƬǀſƹ�ƶŝ��ƽ�ƭźƳ��ŹřżƟř�Pre-Probit������������Śºŝ�ŚºƷŹřŵƺưƳ�ƹ�ƍƺºƐų�ƮſŹ�ƹ�Ŷƃ�ƪƿŶŞţ
ƭźƳ�ŹřżƟř�ExcelŢƟźĭ�šŹƺƇ�� 

��
ŦŰŝ�ƹ�ŪƿŚŤƳ��

ŧŐţǀŚƷŻŵ�źƽ�ƞƬŤŴƯ�MbNPVƹŹ�ƽŚƷƹŹǇ�ƽƯ�ƭƹŵ�Ʋſ�ǀ�ƱŚŝż��
���żŬţ�Żř�ƪƇŚů�šŚƗǈƏřƿ��ƬŰţ�ƹ�ƶǀ�Ƶŵřŵ�ƪ�����ľŚŤŞƀƳ�ŶƳƹŹ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŚƷƿŤųřƺƴĪƾ��ƹ�īźºƯ�Źŵ�

Ưǀ�����ŢƔƬƛ�ƶŝ�ƶūƺţ�Śŝ�ŚƷƹŹǇ�ź�ŚƷƽ�ŹŚĮƫ�ƿưŤƾ�ƺūƹ��ŵŹřŵ�ŵ��ƪĪƃ�æ�źŤƸŝ�ƿ����ƁŻřźºŝ�Ǝºų�Ʋ��ƵŶºƴƴĩ��ƽ�
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�ƣǈţ�ƍŚƤƳƾ�����Ư�ƹ�īźƯ�ƹ�Żŵ�ǀƯ�ƱŚƄƳ�řŹ�źƾŶƷŵ���Ưǀ�ƱřżLC50��îî�ææƾƬě���ƾºƬǀƯ�źŝ�ŹŶƷ����ƖºŝźƯ�źºŤƯ
ŮƐſ ŵźĭ�ƶŞſŚŰƯ�īźŝƿŶ����

��
ƶƐŝřŹ�ƲǀǀƘţ�ƽƹ�īźƯ�ƹ�ƱŚƯŻ�Ʋǀŝ� ƵŶƃ�ŵŚŬƿř�źǀƯ��

ŚƷŻŵ�ŵŹƺƯ�Źŵƽ ÕÓ�ÑÔ�ƹ�ÍÒ�ÎÖ�ƾƬě�źŝ�ŹŶƷ�ƾƬǀƯ�ŮƐſ�ƖŝźƯ�źŤƯ �ƶĩ�īźŝźŬƴƯ��ƹ�īźƯ�ƶŝ
Ưǀ�ŚƷƹŹǇ�źƽ����Ư�ƶŝ�ƭƹŵ�Ʋſ�ǀ��ƱřżÐÐ�ÔÐ���ƹ�ÏÏ�ÓÏ�ŵźĭ�ƿ�ƶŞſŚŰƯ��Ŷ��ƽ����řźŝ�ƭŻǇ�ƱŚƯŻ�šŶƯ�ƽ�ř�ƿ�ŵŚŬ

ÒÍ����Ư�ƹ�īźƯ�ŶƇŹŵǀ��ŢƟźĭ�ƭŚŬƳř�ź���żŬţ�ŽŚſřźŝƿƶ��ƽ�ŝƹźě�ǀ�ŵŚƤƯ�Ţƿ����ƶŝ�ƍƺŝźƯ�źLT50�ţźţ�ƶŝ�ǀ�Ŝ
�źŝřźŝÎÎ�Ó�ƹ�ÎÓ�Ôŵźĭ�ƶŞſŚŰƯ�ƿŶ���
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�ƪĪƃæ�ƹŵ�Ʋſ�ƽŚƷƹŹǇ�źǀƯ�ƹ�īźƯ��ƭ�ƮƬƧ�ŶǀŝŢƔƬƛ�Żř�Ƶŵźĩ�ƶƿŸƜţ��ƽŚƷ�ƞƬŤŴƯMbNPV���
Fig. 1. Mortality of second instar larvae of cabbage moth fed on different concentrations of 

MbNPV. 

��
ĭŵƺƫōƾŰƐſ�ƾƹ�Śŝ�ƮŴţ�šŚŬŤſŵ�ƿ�ŽƹźMbNPVƹ� ƹŹ�Ʊō�źŧřƽ�ŚƷƹŹǇ���

ŚƯŻōƿƃƹŹ�ƶŝ�Ƃƾƹ�ƭŚŬƳř��Ŷƃ�ƵŹŚƃř�ƶĩ� �źºƠţ�ƭŶƗ�ŵŹřƺƯƿ�ƮºŴţ�Ų����ƶºƳřŻƹŹ�šŚºƠƬţ�ƹ�ŚºƷ�ƽ�
���������źƠţ�Żř�žě�ŻƹŹ�ƶſ�Śţ�Ƶƹźĭ�źƷ�Źŵ�ŚƷƹŹǇƿ�Ųƿŵźĭ�ŢƃřŵŵŚƿŶ��ŝǀƯ�Ʋ�ºǀĮƳŚǀ��ƮºŴţ�ŶºƇŹŵ�Ʋ��ŚºƷƽ�

źƠţƿ���ƵŶƄƳ�Ų��ƮŴţ�šŚƠƬţ���������ºƴƘƯ�ƝǈŤºųř�Žƹźºƿƹ�ƹ�ŶƷŚºƃ�ŹŚưǀţ�ƹŵ�Źŵƾ�Źřŵƽ��ŶƄºƳ�ƵŶƷŚƄºƯ�� �

y = 1.2204 x + 3.7219 

R2  = 0.9912 
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�ÎÏdf = � ÒÏ��ÍP = ��ÓÔ�ÍT = ���ƴĤưƷǀƯ�ƲǀĮƳŚǀ�šŚƠƬţ�ŶƇŹŵ�ƶŝ�ƍƺŝźƯ�Ʋƿƹŵ�ƹ�Ĩ�žě�ŻƹŹ�
źƠţ�ŻřƿƵƹźĭ�Ų�ŚƷƽƹ�ŶƷŚƃ� ţǀƴƘƯ�ƝǈŤųř��ŹŚưƾ�Źřŵƽ�ŵřŶƳ�ƱŚƄƳ��ƵŹŚƯō�����Ŝºǀţźţ�ƶºŝ�ŚºƷæçdf = ��
ÓÑ�å�P =��ÑÕ�Í�T = ��æçdf = ��ÏÏÑ�åP = ��ÏÕÑ�æ�T = ��ţŹƺºƇŹŵ��ƾ��Źŵ�ƶºĩ��Ư�ŵŹƺºƯ�ºǀĮƳŚǀ�Ʋ

Ưƺſ�šŚƠƬţ�ŶƇŹŵǀźƠţ�Żř�žě�ŻƹŹ�ƲƿƴƘƯ�ƝǈŤųř�Ųƾ�ŵƺŝ�Źřŵ��åMan-Witney U = ��åæ�åP = ��
�ƪĪƃ�ç��Ƭĩ�ƹǀƶ�ƽŚƷƹŹǇ�ƽţ�Ƶƹźĭ�ǀŶƳŵƺŝ�ƵŵźƯ�ŹŚư���
��

��
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Fig. 2. Mean percentage mortality of the larvae of cabbage moth hatching from untreated 
(control) and treated eggs (concentration = 1 × 105 PIB/cm3). 
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ƾƬǀƯ��źŤǀƫMbNPV���

Fig. 3. Mortality of different larval instars of cabbage moth fed on 478630.1 OB/mm2 
MbNPV. 
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