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Abstract 
Integrated pest management as a way in reduction of pesticide application, environmental pollution 

and protection of natural enemies of pests, is very important. A 3-year investigation was conducted in 
1999�2001 in the Grizeh Agricultural Research Station in Sanandaj to study the effect of microbial 
pesticides (including Novodor and Bt-Col) and traded pesticides of neem, comparing with Ekamet, using 
of fire (in the beginning and end of winter and early April) and grazing of farm by sheep, and reciprocal 
effects of these treatments on population reduction and yield increases were evaluated. The experiment 
was conducted in the form of factorial with completely randomized design in 4 replicates.�The results 
indicated that grazing of farm caused significant reduction in larvae population but the wet and dry yield 
had no significant difference with the control. Also, differences were significant (P = 0.01) between levels 
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Ï                                   ƾŞǀŞů�ƹ�źĮƳŚưƧ��ƶŬƳƺƿ�īźŝ�ƾƯƺƏźųźſ�ƩźŤƴƧ�Źŵ�ƁƹŹ�Ŷƴģ�ƾſŹźŝ������

of the factor B (burning treatment), and field burning in late winter was the best. Differences between the 
applied insecticides were significant: Novodor and Bt-Col (based on Bt), and Neem plus and Neem azal-F 
(based on neem) had no significant differences with the control, but Ekamet reduced the pest population 
and increased the yield significantly.  
Key words: Hypera postica, integrated pest management, cultural control, chemical control 
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�����ƵŻřŶƳř�Ʀƿ�ƶŝ�ƶŬƳƺƿ�ƾƯƺƏźųźſ�ƮƧřźţ�ƂƷŚƧ�Źŵ�ŹŚƸŝ�Źŵ�ƾƃŚĜưſ�ƹƾƯ�ŶƃŚŝ��ƽŹŚºƯō�źƔƳ�Żř�ƹ�

������ƝǈŤųř�ƵŻŹŚŞƯ�ƁƹŹ�ƹŵ�ƲƿřƾƴƘƯ��Źřŵ��ŶƳŹřŶƳ�ƮƷ�Śŝ�ƽ�������ƾƴƿżĮƿŚºū�Ʊřƺºţ��ƶºƗŹżƯ�ƱŶƳřŻƺºſ�řŸƫ
������������ƹ�ǇŚºŝ�ƥŚºų�ŢºŝƺƏŹ�ƶºƧ�ƱŚŤºƀƯŻ�Źŵ�ƶƬƘºƃ�Żř�ƵŵŚƠŤºſř�ƶºƨƴƿř�ƲưºƋ�ŵŹřŵ�řŹ�Ʈſ�Żř�ƵŵŚƠŤſř�

���Ţººſř�ƲǀƿŚººě�ƥŚººų�šŹřźºººů�ƶºººūŹŵ�źǀŧŐººţ��ŵŚººŬƿř�ƥŚººų�ƾºººƫō�ƲŝźººƧ�Źŵ�ƾŝƺƬƐƯŚººƳ��
Ƴƾư��ŶºƴƧ�(Mehrani et al., 2000)��Karimpour & Pourmirza (2000)���ƶºƀƿŚƤƯ�źºŧř�ƾºſŹźŝ�Źŵ���ƽř

�������Ƶŵřŵ�ƱŚƄƳ�ƶŬƳƺƿ�īźŝ�ƾƯƺƏźųźſ�ƽƹŹ�ƞƬŤŴƯ�ƭƺưſ��������ƾºſŹźŝ�ŵŹƺºƯ�ƭƺưºſ�ƱŚºǀƯ�Źŵ�ƶƧ�ŶƳř
�Śŝ�ŢƯŚƧřÏ�ÕÒ��šŚƠƬţ��Śŝ�ƲǀŘĜſƺŤƧŚŝ�ƹ�ƲƿźŤƄǀŝ�Ó�Ð���ƲƿźŤưƧźǀŧŐţƶŤƃřŵ�řŹ��ƳřŶ��

�
ƁƹŹ�ƹ�ŵřƺƯ�ŚƷ�

��ř�źƋŚů�ƢǀƤŰţ���ƩŚſ�ŻÎÐÔÕ��Źŵ�ƩŚſ�ƶſ�šŶƯ�ƶŝ������Źŵ�Ƶżºƿźĭ�ƽŻŹƹŚºƄƧ�šŚºƤǀƤŰţ�ƵŚĮŤƀƿř
�ũŶƴƴſ�ƱŚŤſźƸƃ��Ŷƿŵźĭ�řźūř����ƩŚſƩƹř����������ƲǀưƷ�ƶŝ�ƹ�Ţƃřŵ�ƶŬƳƺƿ�ŹřźƤŤſř�ƹ�ŢƄƧ�ƶŝ�ƅŚƈŤųř�

���������ƶƿŚě�ŭźƏ�Śŝ�ƪƿŹƺŤƧŚƟ�ƂƿŚƯŻō�ŜƫŚƣ�Źŵ�ƶƗŹżƯ�Ʀƿ�ŹƺƔƴƯ��ƽ��ƥƺºƬŝ�������Źŵ�ƾƟŵŚºƈţ�ƪºƯŚƧ�ƽŚºƷÑ�
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Ñ                                   ƾŞǀŞů�ƹ�źĮƳŚưƧ��ƶŬƳƺƿ�īźŝ�ƾƯƺƏźųźſ�ƩźŤƴƧ�Źŵ�ƁƹŹ�Ŷƴģ�ƾſŹźŝ������

Źřźƨţ��Ŷƿŵźĭ�ŢƄƧ���ƶŬƳƺƿ�ƮƣŹ��ƽ��Ťſř�ŵŹƺƯ��ƶŬƳƺƿ��ƵŵŚƠ��ƽ������ƪƯŚºƃ�šźƧ�źƷ�ƹ�ƾƳřŶưƷ�Ñ��ƞºƿŵŹ�
��ƶƬƇŚƟ�ƹ�ƶŬƳƺƿ��ƽ��ƞƿŵŹ�Ʋǀŝ����ŚƷÒÍ��ƾŤƳŚºſ����ƵŻřŶºƳř�ƹ�źºŤƯ�ƽ���šźºƧ�źºƷ�ÎÏ Ï�Ó��ŵƺºŝ�ƖºŝźƯźŤƯ���

������ŮƐſ�ƹŵ�Źŵ�ƵżǀƿŚě�ƽřźģ�ƪƯŚƃ�ŚƷŹƺŤƧŚƟ����������Ǝºſƺţ�ƱŶºǀƳřźģ�ƹ�řźģ�ƱƹŶŝ�ŶƴƠºſƺĭ����ƱŶƳřŻƺºſ��
���Źŵ�ƶƗŹżƯÑ�ŮƐſ����������ƹ�ŶƴƠſř�źųřƹř��ƽŵ�ƪƿřƹř�Źŵ�ƱŶƳřŻƺſ��ŶƷŚƃ����ƶºƨǀƯŚĮƴƷ�ƲƿŵŹƹźºƟ�Ǝºſřƹř
�ƶţƺŝ�ƕŚƠţŹř����ŵƹŶů�ŚƷÏÍ�ƾŤƳŚſ���ŵƺŝ�źŤƯ������Źŵ�ƾƃŚĜưſ�ƹÑ����ŮƐºſ����������ŢºƯŚƧř�Śºŝ�ƾºƃŚĜưſ��ŶƷŚºƃ

��º� ƩřŻō�ƮǀƳ�Śƿ�ŽƺƬě�ƮǀƳ�ƹ�ƪƧ�ƾţ�ƾŝ�Śƿ�ŹƹŵƺƳF��ŵƺŝ���ƩŚſ�ŹŵÎÐÔÖ����ƮǀºƳ�ƹ�ŹƹŵƺºƳ�ƭƺººưſ�Żř�
��������ƭŶºƗ�ŢƬƗ�ƶŝ�ƹ�Ŷƃ�ƵŵŚƠŤſř�ŽƺƬěźǀŧŐţ����ƩŚºſ�Źŵ�ÎÐÕÍ���ƹ�ƩřŻō�ƮǀºƳ�ƭƺººưſ�Żř�����ƪºƧ�ƾºţ�ƾºŝ

�Ŷƿŵźĭ�ƵŵŚƠŤſř���ŢƯŚƧř�ƭƺưſ���ƩřŻō�ƮǀƳ���ŽƺƬě�ƮǀƳ��ƪƧ�ƾţ�ƾŝ�ƹ��ŹƹŵƺƳ��ƶŝ��ƽŚƷŻŵ�Śŝ�ŜǀţźţÎ��
Ò�Ï�ƹ�ÐŶƿŵźĭ�ƝźƈƯ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�Ŷƃ�ƵŵŚƠŤſř�ƾƫƺưƘƯ�śō�Żř�ƎƤƟ�ŶƷŚƃ�ŹŚưǀţ�Źŵ�ƹ���

�ƩŚſ�Źŵ���ƽŚƷÎÐÔÕ���ƹ�ÎÐÔÖ������Ŷºƃ�ƕƹźºƃ�żǀƿŚě�Żř�ŚƷŹŚưǀţ�ƩŚưƗř������ŹŚºưǀţ�ƶºƧ�Ŝºǀţźţ�ƲƿŶºŝ�
ŶǀƳřźģ���������������ƝřźƏř�ŹƺƔƴƯ�Ʋƿř�ƽřźŝ�ƹ�Ŷƿŵźĭ�ƩŚưƗř�ƵŚƯ�ƱŚŝō�Ǝſřƹř�Źŵ�ƭřŵ�Ǝſƺţ�ƱšźƧ��ŚºƷ��ƶºƧ�ƾƿ

Ƴƾư����ƵŶƳřźģ�ŢƀƿŚŝƾƯ������ƭřŵ�ƱŵźƧ�ŵŹřƹ�Śŝ�ƹ�ŹƺƈŰƯ��ŶƳŶƃ��ŚƷ�ŶƴƠſƺĭ���źƿŚſ�ŹŵšźƧ��ŚºƷ��ŹŚºưǀţ�
��Ŷƃ�ƩŚưƗř�ƱŶǀƳřźģ��������šŶƯ�Źŵ�ŹƺƔƴƯ�Ʋƿř�ƽřźŝÐ����ŵřŶƘţ�ŻƹŹ�Ï������šŶƯ�ƶŝ�ŶƴƠſƺĭ�ŽřŹ�Î��ŢƗŚſ�

��ŹŵšźƧ�ŚƷźĭ�ŵŹřƹ�ŶƳŶƿŵ����ƾŤƄě�ƽŹƺţƺƯ�ƲƨƟř�ƶƬƘƃ�ƵŚĮŤſŵ�Ʀƿ�Żř�ƵŵŚƠŤſř�Śŝ�ƶŬƳƺƿ�ƱŶƳřŻƺſ
�ƶŤƠƷ�Źŵ��ƽ����ƶŤƠƷ��ƵŚƯ�ƽŵ�Ʃƹř��ƽŶƴƠſř�źųō�����Źŵ�ŶºƘŝ�ƩŚºſ�ƵŚƯ�ƲƿŵŹƹźƟ�Ǝſřƹř�ƹ�ƵŚƯ�šźºƧ��ŚºƷ�ƽ

��Ŷƃ�ƭŚŬƳř�ƶƏƺŝźƯ����ƾƃŚĜưſšźƧ��ŚƷ�������Źŵ�ŭźºƏ�ƽřźºūř�ƾºƏ�Źŵ�źƧŸºƫř�ơƺºƟ�ƭƺưſ�Śŝ�ƶƏƺŝźƯ�ƽ
ŲƿŹŚţ��ƽŚƷ�ÏÐ�Î�ÎÐÔÖ���ƹ�ÎÒ�Î�ÕÍ��Ŷƃ�ƭŚŬƳř����������ƽŚƷƹŹǇ�řŹ�ƽƹŹǇ�ŢǀƘưū�źŨƧřŶů�ƱŚƯŻ�Ʋƿř�Źŵ�
��ƲſÏ��ƾƯ�ƪǀƨƄţ���ŶºƳŵřŵ�����������ƲǀºƴĤưƷ�ƹ�ƾºƃŚĜưſ�Żř�ƪºŞƣ�ƶºŤŞƫřÐ�ƹ�Õ��ƾºƃŚĜưſ�Żř�žºě�ŻƹŹ���Żř�

����ŢƟźĭ�šŹƺƇ�ƽŹřŵźŝŹŚƯō�ŢƟō�ŢǀƘưū���������������šŹƺºƇ�ƶºŝ�ƶºţƺŝ�Ŷƴģ�šźƧ�źƷ�Żř�ŹƺƔƴƯ�Ʋƿř�ƽřźŝ�
�Ɩưū�ƾƟŵŚƈţ��������ƶƀǀƧ�Źŵ�Ʊŵřŵ�Źřźƣ�Żř�žě�ƹ�ƽŹƹō��ƾƳƺƬƿŚƳ�ƽŚƷ������žĜºſ�ƹ�Ŷƃ�ƪƤŤƴƯ�ƵŚĮƄƿŚƯŻō�ƶŝ�

�����Źŵ�ŵƺūƺƯ�ƪƯŚƧ�šřźƄů�ƹ�ŚƷƹŹǇ�ŵřŶƘţÏÍ�ƶƣŚſ��ƾƟŵŚƈţ�ŹƺƐŝ��Ŷƿŵźĭ�ƁŹŚưƃ��ƱŚƿŚƃ��źºƧŷ�
Ţſř��������������ƩŚưƗř�ƱŚŤƀƯŻ�ƪƈƟ�Źŵ�ľŚţŶưƗ�ƱŶƳřŻƺſ�ŹŚưǀţ�ƶƨƴƿř�ƶŝ�ƶūƺţ�Śŝ�ƾƯ������ƱŚºƯŻ�Ʋºƿř�Źŵ�ƹ�Ŷºƃ

����ƹ�ƮŴţ�šŹƺƇ�ƶŝ�ŢƟō�ƵźƄů��ƽ������ƱŚŤºƀƯŻ�ƩŚºů�Źŵ�ƪƯŚƧ�����ŵƺºŝ�ƾƳřŹŸºĭ�����ƣ�Źŵ�řŸºƫ������Żř�ŶºƘŝ�ƹ�ƪºŞ
ƱŶƳřŻƺſ��������Ƴ�šŹƺƇ�ŢƟō�ƾƷƺŞƳř�ƲǀǀƘţ�ƽřźŝ�ƽŹřŵźŝŹŚƯō�ƾư���������ƽŚºƷƹŹǇ�ƾƷƺºŞƳř�ƲǀºǀƘţ�ƹ�ŢƟźĭ
���Źŵ�ŢƟōšźƧ��ŚƷ��ƵŶƃ�ƵŶƳřŻƺſ�ƽ��ƮƷ���źƿŚſ�Śŝ�ƱŚƯŻšźƧ�ŚƷ�řŹ�ŢƟō�ƮƧřźţ�źŨƧřŶů�ƶƧ�ƾƳŚƯŻ�ƾƴƘƿ�
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ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏë���æ���ÎÐÕê�������������������������������������������������������������������������Ò 

��ŹŵšźƧ��ŚƷ�����Ʋſ�ƽŚƷƹŹǇ�ŶƷŚƃ�ƽÏ���ƪǀƨƄţ�ƾƯ�ŵřŵ���ŢƟźĭ�ƭŚŬƳř��������ƶºƧ�ƾƯŚºĮƴƷÎÍ�����Źŵ�ƶºƗŹżƯ
źƯƶƬů��ƽ��Ŷºƃ�ƭřŶºƣř�ƶŬƳƺƿ�Ʃƹř�Ʋǀģ�Ţƃřŵźŝ�ƶŝ�ŢŞƀƳ��Ţƃřŵ�Źřźƣ�ƪĭ���ƲƿŶºŝ�����ƹŵ�ƶºƧ�Ŝºǀţźţ

������ƶºŤƟźĭ�źƔƳ�Źŵ�ƶǀƃŚů�ƱřƺƴƗ�ƶŝ�šźƧ�źƷ�ƾƐſƹ�ƞƿŵŹ�ƹŵ�ƝźƏ�źƷ�Żř�źŤƯ�Ʀƿ�ƹ�ƽŹŚƴƧ�ƞƿŵŹ
���ƶƟƺƬƗ�ƎƤƟ�ƹ�Ŷƃ��ƽ�ƵŶƳŚưǀƣŚŝ���ƽ����ƵŻřŶºƳř�Ʊō�ƦƄų�ƹ�źţ�ƱŻƹ�ƹ�Ţƃřŵźŝ�ƾƐſƹ�ƞƿŵŹ�ƹŵ����ƽźºǀĭ

��Ŷƃ���ƿŻ�ŵřŶƘţ�ƶŝ�ƶūƺţ�ŚŝƶƳƺưƳ�ŵŚ��ƶºƟƺƬƗ�ƽǇŚŝ�ƮŬů�ƹ�ŚƷ�ƽ�����źºţ�ƱŻƹ�ƲǀºǀƘţ�Żř�žºě��ƾŤºƃřŵźŝ�
���ƶƟƺƬƗ�ƭźĭƺƬǀƧ�Ʀƿ�ŹřŶƤƯ�šźƧ�źƷ�Żř��ƶƟƺƬƗ������ŢºƧŚě�Źŵ�Ʊŵřŵ�Źřźºƣ�Żř�žºě�ƹ�řŶºū�źºţ�ƽ���ƽŚºƷ

�����������Ŷƃ�ƭřŶƣř�ŚƸƳō�ƱŵźƧ�ƦƄų�ƶŝ�ŢŞƀƳ�ƵŚƨƄƿŚƯŻō�ƾƫƺưƘƯ�ƽřƺƷ�Źŵ�ƽŸƛŚƧ�����Ƶŵřŵ�ŢƿŚƸƳ�Źŵ��ƽŚƷ
�ŹřżƟř�ƭźƳ�Śŝ�ƵŶƯō�ŢſŶŝ MSTATCƿżŬţ�ƶƪǀƬŰţ�ƹ�Ŷƿŵźĭ���

�
ŤƳŚŦŰŝ�ƹ�Ūƿ 

ƵŹŚưƃ�ƩƹŶū�Źŵ�ƶƨƳŚƴģ�ƽ�Î�ƶƔůǈƯ�ƾƯ�ŹƺŤƧŚƟ�ŭƺƐſ�Ʋǀŝ��ŵƺƃ � A���ƱŶºǀƳřźģ�ŹŚưǀţ�ƾƴƘƿ
��ƝǈŤųřƾƴƘƯ��Źřŵ��ŮƐſ�Źŵ�Î���������ƱŚºŝō�Ǝºſřƹř�Źŵ�ƭřŵ�Ǝºſƺţ�ƶºƗŹżƯ�ƱŶºǀƳřźģ�ƾƴƘƿ�ŵŹřŵ�ŵƺūƹ

���ƂƷŚƧ�ŜūƺƯƾƴƘƯ��Źřŵ��Ţſř�ƵŶƃ�ƾƃŚĜưſ�Żř�ƪŞƣ�ƱŚƯŻ�Źŵ�ŢƟō�ƽŚƷƹŹǇ�ŢǀƘưū����ƽŹřŵźŝŹŚƯō
�ŹŵÐƹ��Õ�ƱŚƄƳ�ƾƃŚĜưſ�Żř�ŶƘŝ�ŻƹŹ�ƾƯ�ŹƺŤƧŚƟ�ŭƺƐſ�Ʋǀŝ�ƝǈŤųř�ƶƧ�ŶƷŵ A �ŹŵÐ���Żř�ŶºƘŝ�ŻƹŹ

�����ŮƐſ�Źŵ�żǀƳ�ƾƃŚĜưſÎ��ƾƴƘƯ��Źřŵ�Ţſř�������Źŵ�ƶƨǀƫŚů�Źŵ�Õ������ŮƐºſ�Źŵ�ƎºƤƟ�ƾƃŚĜưſ�Żř�žě�ŻƹŹ�
Ò��ƾƴƘƯ�ŹřŵƳř�ƲǀƴĤưƷ�ƹ�ŢƟō�ŢǀƘưū�ƂƿřżƟř�ƹ�ƪŨƯ�Ŷǀƫƺţ�ƪǀƫŵ�ƶŝ�ľǇŚưŤůř�źƯř�Ʋƿř�ƹ�Ƶŵƺŝ��ƩŚƤŤ

�Żř�ŚƷƹŹǇšźƧ�ŚƷ�ƱƹŹŵ�ƶŝ�ŹƹŚŬƯ�ƽšźƧ�ŚƷ�ƵŶºƃ�ƵŶǀƳřźºģ�ƽƾƯ�ŶƃŚŝ��
������Ƶŵřŵ�żǀƫŚƳō�ƹ�ƶƟƺƬƗ�źţ�ƱŻƹ�Żř�ƽŹřŵźŝŹŚƯō��ŹƺŤƧŚƟ�ŭƺƐſ�Ʋǀŝ�ƶƧ�ŵřŵ�ƱŚƄƳ��ƵŶƯō�ŢſŶŝ�ƽŚƷ

A����ŮƐſ�Źŵ�Ò����ƝǈŤųřƾƴƘƯ��Źřŵ��������ƶºƟƺƬƗ�ƦºƄų�ƱŻƹ�źƔƳ�Żř�ŚƯř�ŵŹřŵ�ŵƺūƹ��ƽ��ƵŶºƃ�Ţºƃřŵźŝ���
�ƝǈŤųřƾƴƘƯ�ŹřŵƟ�ŭƺƐſ�Ʋǀŝ�ƽŹƺŤƧŚA ŵŹřŶƳ�ŵƺūƹ���ƂƷŚƧ�ŦƗŚŝ�ƱŶǀƳřźģ�ŹŚưǀţ�ƶģźĭř�ƾƴƘƿ�

ƾƴƘƯ��Źřŵ����Ƴ�ƽŶů�ƶŝ�ƂƷŚƧ�Ʋƿř�ŚƯř�ƵŶƃ�ŢƟō�ƽŚƷƹŹǇ�ŢǀƘưū�ƾư����ƦºƄų�ŵźºƨƬưƗ�Źŵ�ƶƧ�ŶƃŚŝ
�ƩƺƈŰƯźǀŧŐţ�ƾƴƘƯ�ŹřŵŶƃŚŝ�ƶŤƃřŵ�ƽ.�Dowdy et al. (1992)ŵƺưƳ�ƁŹřżĭ�ŶƳ�ƶƗŹżƯ�ƱŶǀƳřźģ�ƶƧ�

������ƽŚƯŚƷǈƧř�ŢƫŚƿř�Źŵ�ƭřŵ�ƎſƺţŚƨƿźƯō��ÓÔ��ƮŴţ���������ƎƤƟ�ŚƯř�ŵźŝ�Ʋǀŝ�Żř�řŹ�ŚƷÏÒ������ŵƺŝŚºƳ�řŹ�ŚƷƹŹǇ
ŵźƧ��
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Ó                                   ƾŞǀŞů�ƹ�źĮƳŚưƧ��ƶŬƳƺƿ�īźŝ�ƾƯƺƏźųźſ�ƩźŤƴƧ�Źŵ�ƁƹŹ�Ŷƴģ�ƾſŹźŝ������

�
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ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏë���æ���ÎÐÕê�������������������������������������������������������������������������Ô 

���������ŹƺŤƧŚƟ�ŭƺƐſ�Ʋǀŝ�ƶƧ�ŵřŵ�ƱŚƄƳ�ƵŶƯō�ŢſŶŝ�ŪƿŚŤƳB��ƱŶƳřŻƺſ�ŹŚưǀţ���ƝǈŤųřƾƴƘƯ�Źřŵ�Źŵ�
��ŮƐſÎ������ŵŹřŵ�ŵƺūƹ�ƩƹŶū�æ���ƶƀƿŚƤƯ���ƽ��Ƶŵřŵ�ƲǀĮƳŚǀƯ�������ŵřŵ�ƱŚƄƳ�ƲƨƳřŵ�ƁƹŹ�Żř�ƵŵŚƠŤſř�Śŝ�ŚƷ

����ųřƹř�Źŵ�ƶƗŹżƯ�ƱŶƳřŻƺſ�ƶƧ�����ƲƿźŤºƄǀŝ�ƲƿŵŹƹźƟ�Ǝſřƹř�ƹ�ŶƴƠſř�ź�źǀŧŐºţ���ŢºǀƘưū�ƂƷŚºƧ�Źŵ�řŹ�
�������ŶƴŤƟźĭ�Źřźƣ�Ƶƹźĭ�Ʀƿ�Źŵ�ƹ�ƶŤƃřŵ�ŢƟō���������ƵŚºƯ�ƽŵ�ƪºƿřƹř�Źŵ�ƶƗŹżƯ�ƱŶƳřŻƺſ�ƶƨǀƫŚů�Źŵ����ƲưºƋ�

�ƝǈŤųř�ƽřŹřŵ�ŶƷŚƃ�Śŝ�ƶƨƴƿřƾƴƘƯ�Źřŵ�ŵƺų��ŵƺŝ��ŢƟźĭ�Źřźƣ�řżŬƯ�Ƶƹźĭ�Ʀƿ�Źŵ�ƩƹŶū�Ï���
�
�ƩƹŶūÏ��Źŵ�ƹŹǇ�ŵřŶƘţ�ƲǀĮƳŚǀƯ�ÏÍ�ƶƣŚſ�ƹ�Ƶƹźĭ��ŹƺŤƧŚƟ�ŭƺƐſ�ƾŞǀţźţ�ƽŶƴŝB��ƱŶƳřŻƺſ�� 

Table 2. Means of larvae in 20 stems and grouping of levels of B factor (burning). 
 

Treatment Mean Grouping 
Cheek (without burning) 
Burning in late of December 
Burning in mid of March 
Burning in beginning of April 

239 
52.50 
6.13 
2.88 

A 
B 
C 
C 

 
ƶƿżŬţ��ƽ����ŹƺŤƧŚºƟ�ŭƺƐºſ�Ʋǀŝ�ƶƧ�ŵřŵ�ƱŚƄƳ�ƾŤƃřŵźŝ�ƶƟƺƬƗ�ƦƄų�ƹ�źţ�ƱŻƹ�žƳŚƿŹřƹ�B�Źŵ�

��ŮƐſÎ����ƝǈŤųřƾƴƘƯ��Źřŵ��ŵŹřŵ�ŵƺūƹ�����ƶƗŹżƯ�ƱŶƳřŻƺſ�ƾƴƘƿ���ƽ����ŹƺƐŝ�ƶŬƳƺƿ�ƾƴƘƯ�Źřŵ�ŜūƺƯ�ƽ
����Ţſř�ƵŶƃ�ƶƟƺƬƗ�ŵźƨƬưƗ�ƂƿřżƟř��ƶƀƿŚƤƯ��ƽ��Ƶŵřŵ�ƲǀĮƳŚǀƯ���ƶƧ�ŵƺưƳ�ƆŴƄƯ�ŚƷ��ƶºƗŹżƯ�ƱŶƳřŻƺſ�

��ƲƿŵŹƹźƟ�Ǝſřƹř�Źŵ����ƶƟƺƬƗ�ŵźƨƬưƗ�ƲƿźŤƄǀŝ���ƽƶŤƃřŵ�ƾě�Źŵ�řŹ�źţ���ƶºƟƺƬƗ�ŵźƨƬưƗ�ƶƨǀƫŚů�Źŵ��ƽ�
���Źŵ�ƦƄųšźƧ��ŚƷ���������ƝǈŤųř��ƲƿŵŹƹźƟ�Ǝſřƹř�ƹ�ŶƴƠſř�źųřƹř�Źŵ�ƵŶƃ�ƵŶƳřŻƺſ�ƽ�ƾºƴƘƯ�Źřŵ��Śºŝ�ƽ

�ŶƴŤƟźĭ�Źřźƣ�Ƶƹźĭ�Ʀƿ�Źŵ�ƹ�ƶŤƃřŶƳ�źĮƿŶƨƿ�ƩƹŶū�ƽŚƷ�Ðƹ��Ñ���
�

�ƩƹŶūÐ�ƱŻƹ�ƲǀĮƳŚǀƯ�ƶƟƺƬƗ�źţ��ƽƵƹźĭ�ƹ�ƾŤƃřŵźŝ���ŹƺŤƧŚƟ�ŭƺƐſ�ƾŞǀţźţ�ƽŶƴŝB��ƱŶƳřŻƺſ�� 

Table 3. Means of wet weight of harvested forage and grouping of levels of B factor (burning). 
 

Treatment Mean of wet weight (gr) Grouping 
Cheek (without burning) 
Burning in late of December 
Burning in mid of March 
Burning in beginning of April 

6995 
6130 
5304 
4193 

A 
B 
C 
C 
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Õ                                   ƾŞǀŞů�ƹ�źĮƳŚưƧ��ƶŬƳƺƿ�īźŝ�ƾƯƺƏźųźſ�ƩźŤƴƧ�Źŵ�ƁƹŹ�Ŷƴģ�ƾſŹźŝ������

�����������ƕŚƠţŹř�ƶƨǀƯŚĮƴƷ�ƾƴƘƿ�ƲƿŵŹƹźƟ�Ǝſřƹř�Źŵ�ƶƗŹżƯ�ƱŶƳřŻƺſ�ƶģźĭř�ƶƧ�Ţſř�ŮǀƋƺţ�ƶŝ�ƭŻǇ
��ŵƹŶů�ƶŬƳƺƿÏÍ�ƾŤƳŚſ��źŤƯ�ƲƿźŤƄǀŝ�ŵƺŝźǀŧŐţ�����ŵźºƨƬưƗ�ƂƿřżºƟř�ƹ�ŢºƟō�ŢºǀƘưū�ƂƷŚƧ�Źŵ�řŹ�

ƶƟƺƬƗ�ƽŢƃřŵ�źţ��źƿŻ�ŭźƃ�ƶŝ�ŚƸƳō�Żř�ƽŵřŶƘţ�ƶƧ�ŵƺŝ�ƽŵŶƘŤƯ�ŜƿŚƘƯ�ƽřŹřŵ�ŚƯř�ƾƯ�ŶƃŚŝ��
ƞƫř����������ŵƺŝ�źţ�ƹ�ƵŵźƧ�ŶƃŹ�ľǈƯŚƧ�ƶŬƳƺƿ�ƶƬůźƯ�Ʋƿř�Źŵ�ƶƨƴƿř�ƶŝ�ƶūƺţ�Śŝ��ƭżƬŤƀƯ�Ʊō�ƱŶƳřŻƺſ�řŸƫ�

ŵƺŝ�ƽŵŚƿŻ�ŹŚǀƀŝ�Ţųƺſ�ƹ�Ţƣƹ�ƝźƇ��
ś�����������ƥŻƹŶƄƠƧ�źǀƔƳ�ŶǀƠƯ�šřźƄů�ƲƿŵŹƹźƟ�Ǝſřƹř�Źŵ�ƶƨƴƿř�ƶŝ�źƔƳ����ĭ�šřźƄů�ƹ�ŚƷ�ƱŚƄƟř�Ƶŵźº

ŶƳŵƺŝ�ƵŵƺưƳ�ƕƹźºƃ�řŹ�ŵƺų�ŢǀƫŚƘƟ��Ʋǀŝ�Żř�żǀƳ�ŚƸƳō�ƶƗŹżƯ�ƱŶƳřŻƺſ�Śŝ�ƾƯ�ŶƴŤƟŹ��
ũ��������ƲƿŵŹƹźƟ�Ǝſřƹř�Źŵ�ƶŬƳƺƿ�ƱŶƳřŻƺſÎÐÔÖ���ŜƤƗ�Ʊō�ŶƃŹ�ƶƧ�Ŷƃ�ŜūƺƯ�ƶºŬǀŤƳ�Źŵ��ŶŤƠǀŝ�ƹ�
ƮƷ�������ƾĭŶƳŹŚŝ�ƹ�řƺƷ�ƱŶƃ�ƭźĭ�Śŝ�ƱŚƯŻ�����ƩŚſ�ŹŚƸŝ�ƽŚƷÔÖ�ƶŬƳƺƿ������ƵŵźƧ�ŶƃŹ�ƵŹŚŝƹŵ�ƽ���ƞǀƐƫ�ľǈƯŚƧ�
ŵƺŝ�ƹ�Ƶ����Źŵ�řŸƫšźƧ�ŚƷ�ƲƿŵŹƹźƟ�Źŵ�ƵŶƃ�ƵŶƳřŻƺſ�ƽÔÖ�řŶǀě�ƕƺǀƃ�ƾƧźƧ�ƥŶǀƠſ�ƾģŹŚƣ�ƽŹŚưǀŝ�
ŵźƧ��

����ŹƺŤƧŚƟ�ŭƺƐſ�ƲǀŝC���Ʈſ�ƕƺƳ����ƝǈŤųř�żǀƳƾƴƘƯ�Źřŵ�ŮƐſ�Źŵ�Î�����Ţºƃřŵ�ŵƺºūƹ��ƩƹŶºū�
Î����Ƶŵřŵ�ƲǀĮƳŚǀƯ�ŠƀƿŚƤƯ�����������������ƪºƧ�ƾţ�ƾŝ�Śƿ�ŹƹŵƺƳ�ƭƺưſ�Ǝſƺţ�ƾƃŚĜưſ�ƶƧ�ŵřŵ�ƱŚƄƳ�ŚƷ���ŽŚºſřźŝ

BT��Śƿ�ŽƺƬě�ƮǀƳ�ƹƩřŻō�ƮǀƳ��F ��ŹŚƈƗ�ŽŚſřźŝƵ��ƽƂƿźģ������ƹ�ŢºƟō�ŢºǀƘưū�ƂƷŚºƧ�źƔƳ�Żř
�������ƝǈŤųř�ƶƳƺĮĤǀƷ�ľŚŞƿźƤţ�ƶƟƺƬƗ�ŵźƨƬưƗ�ƂƿřżƟřƾƴƘƯ��Źřŵ��ŶƷŚƃ�Śŝ�ƽ�ƾƃŚĜưſ�ƱƹŶŝ����ƹ�ƶŤºƃřŶƳ

�������Żř�Ƃǀºŝ�ƶƨƴƿř�ƲưƋ�ŢƯŚƧř�Ǝſƺţ�ƾƃŚĜưſ�ŚƯř�ŶƴŤƟźĭ�Źřźƣ�Ƶƹźĭ�Ʀƿ�Źŵ�ŶƷŚƃ�ŚŝÖÍ����šŚºƠƬţ
�������Ɵř�ŦƗŚŝ�Ŷƃ�ŜūƺƯ�řŹ�ŢƟō�ƽŚƷƹŹǇ�Źŵ��ƝǈŤºųř�ƽřŹřŵ�ƹ�ƵŶƃ�ƶƟƺƬƗ�ŵźƨƬưƗ�Ƃƿřż�ƾºƴƘƯ�Źřŵ�

�ŮƐſ�ŹŵÎ���ŵƺŝ�ŶƷŚƃ�Śŝ�ƩƹŶū�ƽŚƷ�Ò�ƹ�Ó����
���ƶƔůǈƯ�ƶƧŹƺƐƳŚưƷƾƯ��Śưţ�Źŵ�ŵƺƃƾƯ��ŹƺŤƧŚƟ�ŭƺƐſCżŬŝ��ÏC�����ŢºƯŚƧř�Śºŝ�ƾºƃŚĜưſ�ƾƴƘƿ�

�����Źŵ�ŢƟō�ƽŚƷƹŹǇ�ŢǀƘưūÕ�����ƶºƔůǈƯ�ƪºŝŚƣ�ŹƺºƐŝ�ƾºƃŚĜưſ�Żř�žě�ŻƹŹ�����ƮƧřźºţ�ƶºŝ�ŢŞºƀƳ�ƽř�
�

ƩƹŶū�Ñ�Żƹ�ƲǀĮƳŚǀƯ�ƶƟƺƬƗ�ƦƄų�Ʊ�ƽƵƹźĭ�ƹ�ƾŤƃřŵźŝ��ŹƺŤƧŚƟ�ŭƺƐſ�ƾŞǀţźţ�ƽŶƴŝ�B��ƱŶƳřŻƺſ���
Table 4. Means of dry weight of harvested forage and grouping of levels of B factor (burning). 
 

Treatment Mean of dry weight (gr) Grouping 
Cheek (without burning) 
Burning in late of December 
Burning in mid of March 
Burning in beginning of April 

1881 
1839 
1694 
1251 

A 
A 
B 
C 
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ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏë���æ���ÎÐÕê�������������������������������������������������������������������������Ö 

���ƶºŤƟŚƿ�ƂƿřżƟř�ƾƃŚĜưſ�Żř�ŶƘŝ�ŻƹŹ�ƶſ�Źŵ�ŢƟō�ŢǀƘưū���ƶºƀƿŚƤƯ�ƶºģźĭř�ƽ���ŢºǀƘưū�ƲǀĮƳŚºǀƯ�
��Źŵ�ŢƟō�ƽŚƷƹŹǇÐ�ƹ�Õ�ƱƺƯŻō�Żř�ƵŵŚƠŤſř�Śŝ�ƾƃŚĜưſ�Żř�ŶƘŝ�ŻƹŹ�t�ŚƸƳō�Ʋǀŝ�šƹŚƠţ�ƶƧ�ŵřŵ�ƱŚƄƳ�

ƾƴƘƯ��ŵŹř�Ƴ�ƾư�ŶƃŚŝ�������Źŵ�ƶƨǀƫŚů�Źŵ�šźƧ�ŚƷ��ƽŚºƷƹŹǇ�ŢǀƘưū�ƶģ�źĭř�ŢƯŚƧř�Śŝ�ƵŶƃ�ƾƃŚĜưſ�ƽ
�ƱŚƄƳ�źƯř�Ʋƿř�ƹ�Ƶŵƺŝ�żǀģŚƳ�ŹŚǀƀŝ�ƂƿřżƟř�Ʋƿř�ŚƯř�ƶŤƟŚƿ�ƂƿřżƟř�ŢƟōƾƯ��ƲưƋ�ŢƯŚƧř�Ʈſ�ƶƧ�ŶƷŵ
��������������Śţ�ƾŤů�Ʊō�ƾƫźŤƴƧ�źŧř��ƵŵƺưƳ�ƩźŤƴƧ�ƾŝƺų�ƶŝ�řŹ�ŢƟō�ŢǀƘưū�ƶƨƴƿřÕ���żǀƳ�ƾƃŚĜưſ�Żř�žě�ŻƹŹ�

�ŶƳŚƯ�ƾƣŚŝ�Ţſř�Ƶ��������ƶƧ�Ţſř�ƾƫŚů�Źŵ�Ʋƿř�ƵŵŚƠŤſř�ŵŹƺƯ�ƭƺưſ�źƿŚſźǀŧŐţ�žě�ƹ�ƶŤƃřŶƳ�ŢƟō�źŝ�ƽ
Ţſř�ƶŤƃřŵ�ƽŵƺƘƇ�źǀſ�ŢƟō�ŢǀƘưū��ƾƃŚĜưſ�Żř��

�
��ƩƹŶūÒ�������Źŵ�ƹŹǇ�ŵřŶƘţ�ƲǀĮƳŚǀƯ�ÏÍ���Ƶƹźĭ�ƹ�ƶƣŚſ�����ŹƺŤƧŚƟ�ŭƺƐſ�ƾŞǀţźţ�ƽŶƴŝ�C����Ʈºſ�ƕƺƳ��Źŵ�

ÐƾƃŚĜưſ�Żř�ŶƘŝ�ŻƹŹ���
Table 5. Means of larvae in 20 stems and grouping of levels of C factor (kind of pesticide) in 

3 days after spraying. 
 

Treatment Mean of larvae in 20 steams Grouping 
Spraying by Neem plus (Neem azal) 
Cheek (without spraying) 
Spraying by Novodor (B.t.-Col) 
Spraying by Ekamet 

76.52 
76.16 
71.56 
6.05 

A 
A 
A 
B 

�
��ƩƹŶūÓ�������Źŵ�ƹŹǇ�ŵřŶƘţ�ƲǀĮƳŚǀƯ�ÏÍ���Ƶƹźĭ�ƹ�ƶƣŚſ�������ŹƺŤƧŚƟ�ŭƺƐſ�ƾŞǀţźţ�ƽŶƴŝC����Ʈºſ�ƕƺƳ���Źŵ

ÕƾƃŚĜưſ�Żř�ŶƘŝ�ŻƹŹ���
Table 6. Means of larvae in 20 stems and grouping of levels of C factor (kind of pesticide) in 

8 days after spraying. 
 

Treatment Mean of larvae in 20 steams Grouping 
Cheek (without spraying) 
Spraying by Neem plus (Neem azal) 
Spraying by Novodor (B.t.-Col) 
Spraying by Ekamet 

97.86 
92.89 
92.63 
7.20 

A 
A 
A 
B 

�
ƶƿżŬţ��ƽ���ƟƺƬƗ�ƦƄų�ƹ�źţ�ƱŻƹ�žƳŚƿŹřƹ�ƶ�ƽ�Żř�ƾŤƃřŵźŝ�šźƧ�ŚƷ���ƶºƧ�ŵřŵ�ƱŚºƄƳ�ƾƄƿŚƯŻō�ƽ

�ƲǀŝŹƺŤƧŚƟ�ŭƺƐſ C �ƝǈŤųřƾƴƘƯ�Źřŵ�ŮºƐſ�Źŵ�Î��ŵŹřŵ�ŵƺūƹ��ƀƿŚƤƯƶ�ƽƲǀĮƳŚǀƯ����ŵřŵ�ƱŚºƄƳ�ŚƷ
�ƪƧ�ƾţ�ƾŝ�Śƿ�ŹƹŵƺƳ��Śŝ�ƾƃŚĜưſ�ƶƧ��ŽŚſřźŝBt���ƩřŻō�ƮǀƳ�Śƿ�ŽƺƬě�ƮǀƳ�ƹ�Ƃƿźģ�ŽŚſřźŝ���Żř
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ÎÍ                                   ƾŞǀŞů�ƹ�źĮƳŚưƧ��ƶŬƳƺƿ�īźŝ�ƾƯƺƏźųźſ�ƩźŤƴƧ�Źŵ�ƁƹŹ�Ŷƴģ�ƾſŹźŝ������

�����������ƝǈŤųř�ƶƳƺĮĤǀƷ�ŶƷŚƃ�Śŝ�ƶƟƺƬƗ�ƦƄų�ƹ�źţ�ƱŻƹ�ƑŚŰƫƾƴƘƯ�Źřŵ��Ʀºƿ�Źŵ�ŶƷŚƃ�Śŝ�ƹ�ŶƳŹřŶƳ�ƽ
���Źřźƣ�ƵƹźĭƯƾ�ŶƳźǀĭ�����������ƝǈŤųř�ƽřŹřŵ�ŢƯŚƧř�Ʈſ�Śŝ�ƾƃŚĜưſ�ƶƨǀƫŚů�Źŵ�ƾƴƘƯ��Źřŵ����ŮƐſ�Źŵ�Î����Śºŝ

�����ŹƺƐŝ�ƹ�Ƶŵƺŝ�ŶƷŚƃƾƴƘƯ��Źřŵ��Ţſř�ƵŶƿŵźĭ�ƩƺƈŰƯ�ŵźƨƬưƗ�ƂƿřżƟř�ŜūƺƯ�ƽ�ŶūƩƹ��ƽŚºƷ�Ô�ƹ�
Õ���

�
�ƩƹŶūÔ���ƲǀĮƳŚǀƯƶƟƺƬƗ�źţ�ƱŻƹ�ƽƵƹźĭ�ƹ�ƾŤƃřŵźŝ��ŹƺŤƧŚƟ�ŭƺƐſ�ƾŞǀţźţ�ƽŶƴŝC ��Ʈſ�ƕƺƳ�� 

Table 7. Means of wet weight of harvested forage and grouping of levels of C factor (kind of 
pesticide). 

 
Treatment Mean of wet weight (gr) Grouping 

Spraying by Ekamet 
Cheek (without spraying) 
Spraying by Novodor (B.t.-Col) 
Spraying by Neem plus (Neem azal) 

6516 
5425 
5342 
5340 

A 
B 
B 
B 

�
�ƩƹŶūÕ�Ư�ƲǀĮƳŚǀƶƟƺƬƗ�ƦƄų�ƱŻƹ��ƽƵƹźĭ�ƹ�ƾŤƃřŵźŝ��ŹƺŤƧŚƟ�ŭƺƐſ�ƾŞǀţźţ�ƽŶƴŝC��Ʈſ�ƕƺƳ���

Table 8. Means of dry weight of harvested forage and grouping of levels of C factor (kind of 
pesticide). 

 
Grouping Mean of wet weight (gr) Treatment 

A 
B 
B 
B 

1840 
1649 
1622 
1553 

Spraying by Ekamet 
Cheek (without spraying) 
Spraying by Novodor (B.t.-Col) 
Spraying by Neem plus (Neem azal) 

�
�Ɩưū�ƾƬƧŹƺƐŝ�����ƱŚƄƳ�ŪƿŚŤƳ�ƽŶƴŝƾƯ���������ƶºƗŹżƯ�ƱŶƳřŻƺºſ�ƶºƧ�ŶƷŵ�źǀŧŐºţ������ƂƷŚºƧ�Źŵ�ƾŝƺºƬƐƯ�

������ŵŹřŵ�ƶƟƺƬƗ�ŵźƨƬưƗ�ƂƿřżƟř�ƹ�ŢƟō�ŢǀƘưū���ƶºŝ�ƶºūƺţ�Śŝ�ƶŤŞƫř�����ƱŶƳřŻƺºſ�šǈƨºƄƯ�ƹ�ŜºƿŚƘƯ�
���ŹƹźƟ�Ǝſřƹř�Źŵ�ƶŬƳƺƿŵ�ƵŚƯ�Ʋƿ�������Ƴ�ƶǀƇƺţ�ŹŚưǀţ�Ʋƿř�Żř�ƵŵŚƠŤſř�ƾư�ŵƺƃ����ŚƯřźǀŧŐţ����ƶºƗŹżƯ�ƱŶƳřŻƺſ�

��������ƽŚƷƹŹǇ�ƮƧřźţ�ƂƷŚƧ�Źŵ�ŹŚƸŝ�Źŵ�ŢƯŚƧř�Ǝſƺţ�ƶƗŹżƯ�ƾƃŚĜưſ�Śŝ�ŶƴƠſř�źųřƹř�ƹ�ƽŵ�ƪƿřƹř�Źŵ
�������ƵŻřŶƳř�Ʀƿ�ƶŝ�ƶƟƺƬƗ�ŵźƨƬưƗ�ƂƿřżƟř�ƹ�ŢƟō��Ƶŵƺŝ�źŧŒƯ�������ŹƺºƯ�Źŵ�ƾºŤů�ƹ�������źºųřƹř�Źŵ�ƱŶƳřŻƺºſ�ŵ

������Ţſř�źŤƄǀŝ�ŜţřźƯ�ƶŝ�źŧř�Ʋƿř�ŶƴƠſř�������������ƽŵ�ƪºƿřƹř�Źŵ�ƶºŬƳƺƿ�ƽŚºƿŚƤŝ�ƱŶƳřŻƺſ�ƶƨƴƿř�ŢƬƗ�źǀŧŐºţ�
�����ŵŹřŵ�ŢƟō�ŢǀƘưū�ƂƷŚƧ�Źŵ�ƽźŤưƧ�����ƱŚŤƀƯŻ��ƱŚŤſŵźƧ�ƱŚŤſř�Źŵ�ƶƧ�Ţſř�Ʋƿř����ƶºŝ�ŢƟō�ƾƳřŹŸĭ

������ƪƯŚƧ�ƵźƄů�ƹ�ƮŴţ�šŹƺƇƾƯ���������������īźºŝ�ƾƯƺƏźųźºſ�ƪºƯŚƧ�šřźºƄů�ƱŚŤºƀƯŻ�ƪƿřƹř�Źŵ�ƹ�ŶƃŚŝ
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ŢƠū��ƮŴţƹ�ƽźǀĭ��������ƂƿřżƟř�ľŚƘƿźſ�ŢƟō�ŢǀƘưū�Ŝǀţźţ�ƲƿŶŝ�ƹ�ƵŵƺưƳ�ƽżƿŹ�ƾºƯ��ŶºŝŚƿ���ƶºƨƿŹƺƐŝ�
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��ƾƿŚƸƴţźǀŧŐţ����������ƶƨƴƿř�ƶŝ�ƶūƺţ�Śŝ�ŚƯř�ŵŹřŶƳ�ƶƟƺƬƗ�ŵźƨƬưƗ�ƂƿřżƟř�Źŵ�ƽƾƯ�Ƙưū�ŶƳřƺţ�ºǀ��řŹ�ŢºƟō�Ţ
��ŢŰţźǀŧŐţ������ƺĮĤǀƷ�Ʊƺģ�ƾƟźƏ�Żř�ƹ�ŶƷŵ�Źřźƣ�ƶƴƿżƷ�ƶƳ�Ƴ�ƪǀưŰţ�ƱřŻŹƹŚƄƧ�ƶŝ�ƽřƾư���ƾºŤů�ƹ�ŶƴƧ
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