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Ʀƿĥƺƫƺǀŝ��
Abstract 

Susceptibility of Aphidius nigripes Ashmead adults to entomopathogen Lecanicillium muscarium 
(Petch) Zare & Gams was evaluated with different inoculation methods. Fungus concentrations including 
104, 105, 106, 107, 108 spores/ml and control (distilled water with 0/04% triton x-100) were applied by 
spraying or dipping method on males, females and pupa of parasitoid and mortality was counted daily 
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during 8 days. Both A. nigripes males and females were infected by L. muscarium concentrations. 
Minimum mortality was observed in 104 spores/ml treatment on the males and females after 8 days. 
Positive correlation was observed between concentrations and parasitoid mortality. Direct infection 
method with 108 spores/ml showed the maximum mortality of 97/9% and 100% for females and males, 
respectively. Estimated LC50 for females was approximately three times more than that of males. LT50 for 
each concentration indicated more susceptibility of males than the females. Adult wasps were also 
infected by fungus spores of inoculated plants; however, the mortality of parasitoid was less than that of 
direct infection (sprayed on adults). Estimated LC50 and LT50 were also greater than those obtained by 
direct infection of adults. Mummified aphids were infected by L. muscarium, however, the development 
of fungus mycelium was observed on mummies, and the mortality of parasitoid pupae within mummies 
was significantly low. A few parasitoids emerged from infected mummies suffered mortality. Further 
results demonstrated that the adult infection had come in touch with the infected mummies. 
Key words: Lecanicillium muscarium, Aphidius nigripes, parasitoid-pathogen interaction, susceptibility, 
biological control  
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źĭŹŚưǀŝ� Lecanicillium muscarium (Petch) Zare & GamsƁƹŹ�ƲǀƴĤưƷ�ƹ���Ƶŵƺºƫō�ƞƬŤŴƯ�ƽŚƷ
�ƱŶƃƳōŚƸŶƃ�ƾſŹźŝ�ġŹŚƣ�ƶŝ����
��

ƁƹŹ�ƹ�ŵřƺƯ�ŚƷ��
�ŶǀŗƺŤƿŻřŹŚě�ŹƺŞƳŻA. nigripesƶŤƃ�ƹ��ƽƱō�ƱŚŝżǀƯ���Macrosiphum euphorbiae (Thomas)��Żř�

�Ɩưū�ŢƘǀŞƏ������ŤƴƯ�ƵŚĮƄƿŚƯŻō�ƶŝ�ƹ�ƽŹƹō�Ŷƿŵźĭ�ƪƤ��ƶŤƃ������Ŝǀſ�ƵŚǀĭ�ƽƹŹ�řŻźƨŝ�ƽŚƷ�����źƤŤƀºƯ�ƾºƴǀƯŻ
ŶƃŶƳ�����ƵŹƺě��ŹřźƤŤſř�Żř�žě��ŚƷ���Ʋſ�ƽÐ������������ƾºƴƬƧ�ƪǀƨƄºţ�Żř�žºě�ƹ�ŶºƴŤƟźĭ�Źřźƣ�ŹƺŞƳŻ�ŹŚǀŤųř�Źŵ�

�ƶŤƃ��ŹƺŞƳŻ�����Ɩưū�ƵŶƃ�ƾƿŚǀƯƺƯ�ƽŚƷ�����ƾſŹźŝ�ƽřźŝ�ƵŵŚƯ�ƹ�źƳ�ƪƯŚĩ�šřźƄů�ƹ�ƽŹƹō�ŚƷ��ƶºŝ�ƽŶƘŝ�ƽ
��������ŶƳŶƃ�ƶƿŸƜţ�ƪƀƗ�śō�Śŝ�ƹ�ƽŹřŶƸĮƳ�ƶƳŚĭřŶū�šŹƺƇ�����ƽŹřŶƸĮƳ�ƎƿřźƃƾƴƬƧ��ŚƷ����ƽŚƯŵ�ÏÏ�ÏÍ�

ƶūŹŵ�ƽƾŤƳŚſ���ƾŞƀƳ�ŢŝƺƏŹ��ŵřźĭÔÒ�ÔÍ���ƹÎÓ�ƹ�ƾƿŚƴƃƹŹ�ŢƗŚſ�Õ�ƾƨƿŹŚţ�ŢƗŚſ�ŵƺŝ���



Ñ                             ƮŬƗ�ƹ�ƽźƨƀƗ�ƾƴƀů���ƪƯŚƧ�šřźƄů�ŢǀſŚƀů�ƾſŹźŝAphidius nigripes�������

�ġŹŚººƣL. muscarium��ƖƿŚººƯ�ƎǀººŰƯ�ƽƹŹ�YMPD�Ŷººƃ�Ƶŵřŵ�ŢƄººƧ����Żř�žººěÑ�ŻƹŹ�
Ɩưū�ŚƷŹƺĜſƺŤſǈŝ�ƶƀƿŹ�Ʊŵźĩ�řŶū�Żř�žě�ƹ�ƽŹƹō�ŚƷƶģŹŚě�Żř�ƵŵŚƠŤſř�Śŝ���ƽƪưƬƯ���ŵřŶƘţ�ƳōŚƸ�ƶŝ�

������������Ŷºƿŵźĭ�ƲǀǀƘţ�ƶƿŚě�ƱřƺƴƗ�ƶŝ�Ʊō�ŢƔƬƛ�ƹ�ƁŹŚưƃ�źŤƯƺŤǀſŚưƷ�ƭǇ�Ĩưĩ����ŢºƔƬƛ�źƿŚºſ��ŚºƷ��źºŝ�
�����Żř�ƂƿŚƯŻō�ŻŚǀƳ�ŽŚſřÎÍÑ���Śţ�ÎÍÕƾƬǀƯ�Źŵ�ŹƺĜſř���ƵŻŚţ�šŹƺƇ�ƶŝ�ƹ�ƶǀƸţ�ƶƿŚě�ŢƔƬƛ�Żř�źŤǀƫ�ŵŹƺƯ

�ƵŵŚƠŤſřŢƟźĭ�Źřźƣ���
�ƽřźŝƵźƄů�ƽƹŹ�ġŹŚƣ�źŧř�ƾſŹźŝ�ƽƵŵƺƫō�ƁƹŹ�ƶŝ�ŹƺŞƳŻ�ƪƯŚĩ��ŤƀƯ�ƽŻŚſƮǀƤ�ƄƿŚƯŻō�ƾ�ŜƫŚƣ�Źŵ�

��ŭźƏľǈƯŚƧ����Śŝ�ƾƟŵŚƈţ�Ð���Źřźƨţ����ƶƳƺưƳ�ŵřŶƘţ�Śŝ���ƽƹŚƀƯŚƳ�ƽŚƷ����ƹÓ���ƽƹŹ�ƶºƳŚĭřŶū�ŹƺƏ�ƶŝ�ŹŚưǀţ�
�����Ŷƃ�ƭŚŬƳř�ƵŵŚƯ�ƹ�źƳ�ƽŚƷŹƺŞƳŻ�����źƳ�šřźƄů�ŹŚưǀţ�źƷ�ŵřŶƘţ��ÑÐ���Śţ�ÓÎ�ŹƺŞƳŻ��ƹ��źƷŹŚưǀţ�šřźƄů�

��ƵŵŚƯÏÕ���Śţ�ÓÐ����ƾƯ�ƪƯŚƃ�řŹ�ŹƺŞƳŻ��Ŷƃ��ŚƷŹŚưǀţ����ŢºƔƬƛ�ƪƯŚºƃ����ŚºƷ��ƽÎÍÑ���ÎÍÒ���ÎÍÓ��ÎÍÔ�ƹ�ÎÍÕ�
��ƾƬǀƯ�Źŵ�ŹƺĜſř����źŤǀƫ���ƂƿŚƯŻō�Żř�ƪƇŚů��ŚƷ�ƶǀƫƹř�ƽ��������ŶƷŚºƃ�ŹŚưǀţ�ƵřźưƷ�ƶŝ�������ƵřźºưƷ�ƶºŝ�źºƐƤƯ�śō

�ƱƺŤƿźţ X-100�ƱřżǀƯ�ƶŝÍÑ�Í���ŵƺŝ��ƾŝ�Żř�žě�ƵŵŚƯ�ƹ�źƳ�šřźƄů���Ǝºſƺţ�ƱŶƃ�ƁƺƷCO2����ƶºŝ
���ŢƔƬƛ�Źŵ�ƶƳŚĭřŶū�ŹƺƏ��ŚƷ�����šŶƯ�ƶŝ�ġŹŚƣ�ƽÒ������ŶƳŶºƃ�Ƶŵźºŝ�ƹźºƟ�ƶǀƳŚŧ���ƶºƏƺƛ�ƁƹŹ��ŻŚºſŹƹƽ���

��������žƠƣ�ƶŝ�ƱŶƃ�ĨƄų�ƹ�ƾƷŵřƺƷ�Żř�žě�ŚƷŹƺŞƳŻ��ƾƀƧǈě�ƽŚƷ���ŵŚƘŝř�ƶŝ�Žǈĭ�ÎÑ���Ô�ƾŤƳŚſ����źºŤƯ
��ǀŰƯ�ƽŚƯŵ�ŚŝƎ�Î��tÏÎ�ƶūŹŵ���ƽ�ƾŤƳŚſ��������ƾŞƀºƳ�ŢºŝƺƏŹ�ƹ�ŵřźºĭ�Î�t�ÖÖ��������ƽŹƺºƳ�Ǝƿřźºƃ�ƹÎÓ�

���ƹ�ƾƿŚƴƃƹŹ�ŢƗŚſÕƾƨƿŹŚţ�ŢƗŚſ��ƪƀƗ�śō�Śŝ�ƹ�ƵŶƃ�ƪƤŤƴƯ��ÎÍ��ŶƳŶƃ�ƶƿŸƜţ��ƶƳƺưƳ��ƽŹřŵźŝ
ŞƳŻ�źǀƯ�ƹ�īźƯ�Żř�Śţ�ŚƷŹƺÕŶƃ�ƭŚŬƳř�ŶƘŝ�ŻƹŹ����

��ƽřźŝ�����ƽƹŹ�ġŹŚƣ�źŧř�ƾſŹźŝƵźƄů���ƪƯŚƧ�ƽ�����Ƶŵƺºƫō�ƁƹŹ�ƶŝ�ŹƺŞƳŻ�����źºǀƛ�ƽŻŚºſ���ƮǀƤŤƀºƯ����ŢºƟŚƿŹŵ
���īźŝ�Żř�ġŹŚƣ�ŹƺĜſř��ŚƷ�Ƶŵƺƫō�ƽ���ƄƿŚƯŻō�ƾ���ľǈƯŚƧ�ŭźƏ�ŜƫŚƣ�Źŵ���Śºŝ�ƾƟŵŚƈţ�Ð��Źřźºƨţ�����ŵřŶºƘţ�Śºŝ

ƶƳƺưƳ���ƽƹŚƀƯŚƳ�ƽŚƷ����ƹÓ���������ŚĭřŶū�ŹƺƏ�ƶŝ�ƵŵŚƯ�ƹ�źƳ�ƽŚƷŹƺŞƳŻ�Śŝ�ŹŚưǀţ����ƱŚºƷŚǀĭ�ƽƹŹ�ƶƳ����ƶºŝ�Ƶŵƺºƫō�
Ŷƃ�ƭŚŬƳř�ġŹŚƣ��řŻř�ƶŝƽ�Ʋǀŝ�ŹŚưǀţ�źƷ�ÏÓ�Śţ�ÓÒ�ƹ�źƳ�ŹƺŞƳŻ�ÏÍ�Śţ�ÑÔŢƟŹ�ŹŚƧ�ƶŝ�ƵŵŚƯ�ŹƺŞƳŻ����Źŵ

�ƱŚŝżǀƯ�ƵŚǀĭ�ƾƿřƺƷ�ƭřŶƳř�řŶŤŝř�ƁƹŹ�Ʋƿř�Ŝǀſ�ƾƴǀƯŻ��ŢƔƬƛ�Żř�ƾƨƿ�Śŝ�ŚƷ�ƽÎÍÑ��ÎÍÒ��ÎÍÓ��ÎÍÔ�
��ƹÎÍÕ��������ƱƺŤƿźţ�ƵřźưƷ�ƶŝ�źƐƤƯ�śō�ƹ�X-100��ƱřżǀƯ�ƶŝ�ÍÑ�Í���ŶƷŚƃ��Ʈſ�Ʀƿ�Żř�ƵŵŚƠŤſř�Śŝ���ƁŚºě

��Ŷƃ�Ƶŵƺƫō�ƾŤſŵ����ƶƔƠŰƯ�Źŵ�ġŹŚƣ�Śŝ�ƵŶƃ�Ƶŵƺƫō�ƱŚƷŚǀĭ��ƾƀºƧǈě�žƴū�Żř�ƾƿŚƷ����ŵŚºƘŝř�ƶºŝ�Žǈºĭ� �
ÎÑ���Ô�ƾŤƳŚſ��������ŶƬĭ�Źŵ�ƹ�ƵŶƃ�Ƶŵřŵ�Źřźƣ�źŤƯřƱ��ŚƷ����ŶƳŶƃ�ƶƿŸƜţ�ƖƿŚƯ�ƽřŸƛ�Śŝ�ƾƿ����ƽŚºƷŹƺŞƳŻ�žĜſ

�������ŶƬĭ�Żř�Ʀƿ�źƷ�Źŵ�ƵŵŚƯ�ƹ�źƳřƱ��ŚƷŚưƷ�ƾƐƿřźƃ�ŢŰţ�ƹ�ƵŶƃ�ƽŻŚſŚƷŹ��ƽŹřŶƸĮƳ�ƪŞƣ�ƂƿŚƯŻō�ŶƴƳ



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏí���æ���ÎÐÕì������������������������������������������������������������������������Ò 

ŶƳŶƃ��ƶƳƺưƳ��������Śţ�ŚƷŹƺŞƳŻ�źǀƯ�ƹ�īźƯ�Żř�ƽŹřŵźŝÕ����ƾĭŵƺºƫō��ƽŹƺºƳ�ęƺƨºſƹźƨǀƯ�Śŝ�ƹ�ƭŚŬƳř�ŻƹŹ�
Ŷƃ�ƩźŤƴƧ�ġŹŚƣ�ƶŝ�ŚƷŹƺŞƳŻ���

ƂƿŚƯŻō����ƶŝ�ƍƺŝźƯ�������ƹ�ƵźǀƠƃ�ƽƹŹ�ġŹŚƣ�źŧř�ƾſŹźŝƵźƄů����ƪºƯŚƧ�ƽ����Ƶŵƺºƫō�ƢºƿźƏ�Żř�ŹƺºŞƳŻ����ƽŻŚºſ
ƶŤƃ���ƵŶƃ�ƾƿŚǀƯƺƯ�ƽŚƷ�żǀƳ�ľǈƯŚƧ�ŭźƏ�ŜƫŚƣ�Źŵţ��ƾƟŵŚƈŶƃ�ƭŚŬƳřƶƧ����ƪƯŚºƃÓ��ƹ�ŹŚºưǀţ�Ð��Źřźºƨţ�
ŵƺŝ�����ŢŝƺƏŹ�ƹ�ŚƯŵ�Ǝƿřźƃ���ƾŞƀƳ���Ŝǀţźţ�ƶŝ�Î�t�ÏÎ�ƶºūŹŵ��ƽ�ƾŤƳŚºſ����ƹ�ŵřźºĭÎ�t�ÖÖ����źºƔƳ�Źŵ

�Ŷƃ�ƶŤƟźĭ���ƶŤƃ�ŵřŶƘţ���ƃ�ƽƹŚů�ƶĩ�ƵŶƃ�ƾƿŚǀƯƺƯ�ƽŚƷƵźǀƠ�ŵƺŝ�ŶǀŗƺŤƿŻřŹŚě�ƽŚƷ�řŻř�ƶŝ�ƽ��ŹŚºưǀţ�źƷ�
��ƲǀŝÒÖ�Śţ�ÔÎŵƺŝ�ŵŶƗ���ƂƿŚƯŻō�ŶƴƳŚưƷ�ŚƷƪŞƣ�ƽžě��Żř��Ŷƃ�ƵŵŚƯōƱ�ŢƔƬƛ�ŚƷġŹŚƣ�ƽ�ƶŤƃ����ƽŚºƷ

���ƵŶƃ�ƾƿŚǀƯƺƯ���ƵŻƹŹ�Ʀƿ�źŨƧřŶů�����šŶƯ�ƶŝÒ���ƶƏƺƛ�Ʊō�Źŵ�ƶǀƳŚŧ��ŶƳŶƃ�Źƹ���šŶƯ�ŹŵÎÍ��ŶºƘŝ�ŻƹŹ�
�ƂƿŚƯŻō�Żř�����ƵźǀƠƃ�źǀƯ�ƹ�īźƯ������ƶŤƃ�ƱƹŹŵ�ŹƺŞƳŻ�ƽŚƷ����������ŢºƟźĭ�Źřźºƣ�ƾºſŹźŝ�ŵŹƺºƯ�ƾƿŚǀƯƺƯ�ƽŚƷ��

�ƵźǀƠƃ�Żř�ƵŶƃ�ũŹŚų�ƽŚƷŹƺŞƳŻ��ƾƿŚƯŵ�Ǝƿřźƃ�Źŵ�ƵŶƳŻ�ƽŚƷÎ�t�ÏÎƾŤƳŚſ�ƶūŹŵ����ŢºŝƺƏŹ�ƹ�ŵřźĭ
ƾŞƀƳ�Î�t�ÖÖ��������ƪƀƗ�śō�Śŝ�ƹ�ƽŹřŶƸĮƳÎÍ���ŶƳŶƃ�ƶƿŸƜţ����������Śºţ�żºǀƳ�ŚºƷŹƺŞƳŻ�Ʋƿř�źǀƯ�ƹ�īźƯÕ�

�����������ƽŹƺƳ�ęƺƨſƹźƨǀƯ�Żř�ƵŵŚƠŤſř�Śŝ�ƹ�ƶŤƟźĭ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ�ŶƘŝ�ŻƹŹ�����ƾĭŵƺºƫō�Ƴō�ŚºƸ�����ġŹŚºƣ�ƶºŝ�
�Ŷƃ�ƾſŹźŝ������ƂƿŚƯŻō�Ʋƿř�ƭŚŬƳř�Żř�ƝŶƷ����ƾſŹźŝ��źǀƛ�ƾĭŵƺƫō��ƮǀƤŤƀƯ�ƾƴƘƿ���ƨƯř����ġŹŚºƣ�ƩŚƤŤƳř�ƱŚ

ƶŤƃ�Żř�ƪƯŚĩ�šřźƄů�ũƹźų�ƭŚĮƴƷ�Ƶŵƺƫō�ƾƿŚǀƯƺƯ�ƽŚƷ�ŵƺŝ���
������Śƿō�ƶƧ�Ŷƃ�ŭźƐƯ�ƩřŒſ�Ʋƿř�ƶƯřŵř�Źŵ�ƾĭŵƺƫō�ƶŤºƃ�Żř�ƵŶƃ�ũŹŚų�ƽŚƷŹƺŞƳŻ���ƾƿŚºǀƯƺƯ�ƽŚºƷ�

����������ƶŤƃ�ƱŶŝ�ŮƐſ�ƽŚƷŹƺĜſř�Śŝ�ŽŚưţ�źŧř�Źŵ�Śƿ�Ţſř�ƾƳƹŹŵ�����ƾºƯ�Ƶŵƺºƫō�ƾƿŚºǀƯƺƯ�ƽŚºƷ��ŶºƃŚŝ����řŸºƫ
��Śŝ�ƾƄƿŚƯŻōÏƶŤƃ�ƪƯŚƃ�ŹŚưǀţ���ƽŚƷ�ŢƔƬƛ�Śŝ�ƵŶƃ�Ƶŵƺƫō�ƾƿŚǀƯƺƯÎÍÔƾƬǀƯ�Źŵ�ŹƺĜſř���źŤǀƫ��ŢƔƬƛ

ƵŶƴƄƧ���ŶƷŚƃ�ƹ��ƱƺŤƿźţ�Śŝ�ƵřźưƷ�źƐƤƯ�śō X-100���ƱřżºǀƯ�ƶºŝÍÑ�Í�����Ŷºƃ�ƭŚºŬƳř���ƶŤºƃ���ƽŚºƷ
�šŶƯ�ƶŝ�ƵŶƃ�ƾƿŚǀƯƺƯÏÑ�ƽŚƯŵ�Źŵ�ŢƗŚſ�Î�t�ÏÎƶūŹŵ��ƽƾŤƳŚſ���ƾŞƀƳ�ŢŝƺƏŹ�ƹ�ŵřźĭÎ�t�ÖÖ��

������ƾŞƀƳ�ŢŝƺƏŹ�Źŵ�žĜſ�ƹÔÍ���ŶƴŤƟźĭ�Źřźƣ����ƪŞƣ����ġŹŚºƣ�Żř�ƾĭŵƺƫō�ƖƟŹ�ƽřźŝ�ŚƷŹƺŞƳŻ�ũƹźų�Żř
��ƶŤƃ�ƱŶŝ�ŮƐſ������ƮƿŶſ�ŶƿźƬƧƺĜǀƷ�Śŝ�ƾƿŚǀƯƺƯ�ƽŚƷÎ���šŶƯ�ƶŝ�źƐƤƯ�śō�ƹÏ��ŶºƋ�ƶºƤǀƣŵ����ƾƳƺºƠƗ

Ŷƃ�����ƪƯŚĩ�šřźƄů���Ǝƿřźƃ�Źŵ�ũƹźų�Żř�ŶƘŝƾŞƀƳ�ŢŝƺƏŹ��Ò�t�ÔÍ���Śţ�ƹ�ƵŶƃ�ƽŹřŶƸĮƳÕ�ŻƹŹ�
�����źǀƯ�ƹ�īźƯ�ŶƘŝƳōŚƸ����ŢƟźĭ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ������ƵŶƷŚƄºƯ�Śŝ�ƲǀƴĤưƷ�ƽ�����ƾĭŵƺºƫō��ƾěƺƨºſƹźƨǀƯ�

ŢƟźĭ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ��ġŹŚƣ�ƶŝ�ŚƷŹƺŞƳŻ�ƱŶŝ���
�������ƂƿŚƯŻō�źƷ�ƶŝ�ƍƺŝźƯ�šŚƗǈƏř�Ţƃřŵźŝ�Żř�žě��ƶŞſŚŰƯ���ƽ�������ƽřźºŝ�ƵŶƴƄºƧ�ŢƔƬƛ�ÒÍ���Żř

�ŢǀƘưū(LC50)�ƶŝƶƿżŬţ�ƁƹŹ��ƽƭźƳ�Żř�ƵŵŚƠŤſř�Śŝ�Ţǀŝƹźě�ƱƺǀſźĭŹ���ŹřżƟřSASŶƃ�ƭŚŬƳř����ƽřźŝ



Ó                             ƮŬƗ�ƹ�ƽźƨƀƗ�ƾƴƀů���ƪƯŚƧ�šřźƄů�ŢǀſŚƀů�ƾſŹźŝAphidius nigripes�������
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Fig. 1. Induced mortality by L. muscarium on male and female A. nigripes, 8 days after the 
inoculation by direct inoculation method. 
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Fig. 2. Survival of A. nigripes males during 8 days after inoculation with L. muscarium by 
direct inoculation method. 
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Fig. 3. Survival of A. nigripes females during 8 days after inoculation with L. muscarium by 
direct inoculation method. 
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ƩƹŶū�Î��źƿŵŚƤƯ�LC50ƽřźŝ�ƵŶƃ�ƶŞſŚŰƯ���ġŹŚºƣ�L. muscarium�ƽƹŹ��ƽŚºƷŹƺŞƳŻ��źºƳ�ƹ��ƵŵŚºƯ�ƽ� �
A. nigripes��Õ�ŻƹŹ�Ƶŵƺƫō�Żř�žě�ƮǀƤŤƀƯ�ƁƹŹ�ƶŝ�ƽŻŚſ���

Table 1. Estimated LC50 for L. muscarium on the males and females of A. nigripes, 8 days 
after the inoculation by direct inoculation method. 

 

Sexual LC50 (95% fiducial limits)a Intercept  SE Chi-square Pr  Chi 

Male 2.5  105 (9.1  105 - 9.7  103) -8.7547565  2.683478 10.64369 0.0011 
Female 7.7  105 (2.3  106 - 5.6  104) -7.7202016  2.561579 9.08325 0.0026 

a Lower - Upper; SE = Standard Error 
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��������ƹ�ƵŶƃ�źǀƯ�ƹ�īźƯ�ŹŚģŵ�ŹƺŞƳŻƵźƄů���ƬƯŚƧ�ƽ���Żř�ƾƱō��ŚƷ��ŶƄƳ�ũŹŚų����ƵźǀƠƃ�ƾĭŵƺƫō���ƶºŝ�ŢŞƀƳ�ŚƷ
ŢƔƬƛ�ƾƴƘƯ�ƝǈŤųř�ġŹŚƣ�ƽŚƷ�ŢƃřŶƳ�ƽŹřŵ��æ�å�Pr >��Ó�ç� �Ch-sqr��æåæå�î�åç�æ� �LC50���

�ƾƫŚů�Źŵ��ŢƔƬƛ�ƶƧ���ƵźǀƠºƃ�Żř�ƵŶƃ�ũŹŚų�ƽŚƷŹƺŞƳŻ�ƽƹŹ�ġŹŚƣ�ƽŚƷ����ƾºƴƘƯ�źºŧř�ŚºƷ��Ţºƃřŵ�ƽŹřŵ� �
�åååæ�å�Pr >��Ó�çÑ� �Ch-sqr��æåì�î�æ�æ� �LC50���ŢƔƬƛ�ŽŚſř�źŝ��ƽŵřŶƘţ�ƶŤƟŹ�ŹŚƧ�ƶŝ�ƽŚƷ

ƶŤƃ�Żř�ƵŶƃ�ũŹŚų�ƪƯŚĩ�šřźƄů�Żř��Żř�ŶƘŝ�żǀƳ�ƾƿŚǀƯƺƯ�ƽŚƷÕƹ�īźƯ�ŹŚģŵ�ŻƹŹ�ŶƳŶƃ�źǀƯ����
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īźŝ�ŚƷƵŵƺƫō�ƽ����
Table 2. Estimated LC50 for L. muscarium on the males and females of A. nigripes, 8 days 

after the inoculation by indirect inoculation method (receiving spores from 
inoculated plants). 

 

Sexual LC50 (95% fiducial limits)a Intercept  SE Chi-square Pr  Chi 

Male 4.8  105 (1.7  106 - 3.3  104) -8.1032922  2.358983 11.799796 0.0006 
Female 1.2  106 (1.7  105 - 5.2  106) -7.523697  1.04183 15.61152 0.0001 

a Lower - Upper; SE = Standard Error 
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īźŝ�Ƶŵƺƫō�ƽŚƷ����
Fig. 4. Induced mortality by L. muscarium on male and female A. nigripes, 8 days after the 

inoculation by indirect inoculation method (receiving spores from inoculated plants). 
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�ƪƨƃÒ�ŵ�ŶƇŹ�ƵŶƳŻ�ƾƳŚƯ�ƽŚƷŹƺŞƳŻ�źƳ�A. nigripes�Źŵ�šŶƯ�Õ�ŻƹŹ�žě�Żř�Ƶŵƺƫō�ƽŻŚſ�Śŝ��ġŹŚºƣ�

L. muscarium�ƶŝ�ƁƹŹ�źǀƛ�ƮǀƤŤƀƯ��īźŝ�Żř�ġŹŚƣ�ŹƺĜſř�ŢƟŚƿŹŵ�Ƶŵƺƫō�ƽŚƷ����
Fig. 5. Survival of A. nigripes males during 8 days after inoculation with L. muscarium by 

indirect inoculation method (receiving spores from inoculated plants). 
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ƪƨƃ�Ó�ŶƇŹŵ��ƵŶƳŻ�ƾƳŚƯ�ƽŚƷŹƺŞƳŻ�ƵŵŚƯ�ƽ�A. nigripes�Źŵ�šŶƯ�Õ�ŻƹŹ�žě�Żř�Ƶŵƺƫō��ƽŻŚºſ��Śºŝ�

ġŹŚƣ�L. muscarium�ƶŝ�ƁƹŹ�źǀƛ�ƮǀƤŤƀƯ��īźŝ�Żř�ġŹŚƣ�ŹƺĜſř�ŢƟŚƿŹŵ�Ƶŵƺƫō�ƽŚƷ����
Fig. 6. Survival of A. nigripes females during 8 days after inoculation with L. muscarium by 

indirect inoculation method (receiving spores from inoculated plants). 
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Fig. 7. Induced mortality by L. muscarium on pupa and adult A. nigripes emerged from 
infected mummies, 10 days after inoculation. 
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ŢƟŚƿ�����������Śºŝ�ŢºƔƬƛ�ƂƿřżºƟř�ƮǀƤŤƀºƯ�ƍŚŞţŹř�ƹ�ƶŤƃřŵ�ŢƤŝŚƐƯ�źƋŚů�šŚƤǀƤŰţ�ŪƿŚŤƳ�Śŝ�ŪƿŚŤƳ�Ʋƿř

���ŶǀŗƺŤƿŻřŹŚě�źǀƯ�ƹ�īźƯ�ƂƿřżƟř�řŹ�šŚŞŧř�ƶŝƾƯ�ſŹŶƳŚ����Ʋºƿř�Źŵ�ƅƺƈºų����Ʋǀºŝ�ƮǀƤŤƀºƯ�ƍŚºŞţŹř��
���ŝ�ġŹŚƣ�ŢƔƬƛ�ƂƿřżƟř�����������Ţºſř�ƵŶºƃ�ƁŹřżºĭ�żǀƳ�ŚƷźĭŹŚƨƃ�źǀƯ�ƹ�īźƯ�ƂƿřżƟř�Ś��ƱŚºƴģ�����Śºŝ�ƶºƧ
ġŹŚƣ�ŢƔƬƛ�ƂƿřżƟř�ŚƷ�ƽMetarhizium anisopliae (Metch.) Sorokin�ƹ�B. bassiana�Żř�ÎÍÑ��Śºţ�

ÎÍÕŹƺĜſř�ƾƬǀƯ�Źŵ��źŤǀƫ�����ƥŻƹŶƄºƠƧ�źºǀƯ�ƹ�īźºƯ�Hippodamia convergens Guérin-Meneville�
�ŢƟŚƿ�ƂƿřżƟř(James Lighthart, 1994)���

��šŚºƤǀƤŰţ�ƢŞƏDe la Rosa-Reyes et al. (1995)������ġŹŚºƣ�ƶºƧ�ƾƳŚºƯŻB. bassiana��ƹ�ŹƺºŞƳŻ�
Prorops nasuta Waterston (Hym.: Bethylidae)�ƩźŤƴƧ�ƪƯřƺƗ�Żř�ƹŵ�źƷ�ƶƧ�ƵŶƴƴƧ��ƽ�ƵƺƸƣ�Ʀſƺſ

ƾƯ����ŶƴƃŚŝ������ŢƔƬƛ��ŶƳƺƃ�ƶŤƟźĭ�ŹŚƧ�ƶŝ�ƮƷ�Śŝ��ŚƷ�ƾƠƴƯ�źŧř�ġŹŚƣ�ƞƬŤŴƯ�ƽ�ƾƴƘƯ���ŢºǀƬŝŚƣ�ƽƹŹ�ƽŹřŵ
ŹŚěŵŹřŶººƳ�ŚººƷŹƺŞƳŻ�ƮƀººǀŤƿŻř���ƲººƿřƾƫŚººů�Źŵ��ŢººſřŢººƟō�Ʋººƿř�źººĮƿŵ�ŶººǀŗƺŤƿŻřŹŚě�ƶººƧƾººƴƘƿ���

Cephalonomia stephanoderis Betrem�Śŝ�ƶƀƿŚƤƯ�Źŵ�P. nasuta��ƱŚƄºƳ�ġŹŚƣ�ƶŝ�ƽźŤƄǀŝ�ŢƯƹŚƤƯ�
ŵřŵ��Powell et al. (1986)ġŹŚƣ�ƹ�ŚƷŶǀŗƺŤƿŻřŹŚě�ƶƧ�ŶƳŵźƧ�ƭǈƗř��ŚƷƮƷ�ŹƺƏ�ƶŝ�ƶƧ�ƽźĭŹŚưǀŝ���ƱŚƯŻ

ƴƧ�ƽřźŝƶŤƃ�ƩźŤ�ƾƯ�ƶŤƟźĭ�ŹŚƧ�ƶŝ�šǈƛ�ƽŚƷ�ŹƺŞƳŻ�ƽƹŹ�ġŹŚƣ�ƾĭŵƺƫō�ŵŚŬƿř�ƱƹŶŝ��ŶƳƺƃ��ƱŚŝżǀƯ�
ƾƯ�ƩźŤƴƧ�řŹ�ŶƴƿŚưƳ��Ullyett & Schonken (1940)�������ġŹŚºƣ�ƶºƧ�ƾƳŚºƯŻ�ƶºƧ�ŶƳŶǀºſŹ�ƶºŬǀŤƳ�Ʋºƿř�ƶŝ�� �
E. radicans��ŹƺŞƳŻ�ƹ�Angitia spƶƳřƹźě�ƽŚƷƹŹǇ�ƶŝ��ƽŢƄě��ƵŶƳŹřŵŻŚŝ�źŧř��ŶƳŵźƧ�ƶƬưů�ƾſŚưƫř��ƽř

ŹŶƳŵřŶƳ�ƱŚƄƳ�źĮƿŶƨƿ�ƽƹ��Blumberg et al. (1997)�ƽźŤƧŚŝ�ƶƧ�ŶƳŵźƧ�ƁŹřżĭ�B. thuringiensis�
ƵŶƳŻ�ƱřżǀƯ�ƽƹŹ���ŶºǀŗƺŤƿŻřŹŚě�ƪºƯŚĩ�šřźƄů�ƾƳŚƯ�Microplitis croceipes (Cresson)���ƾŗƺºſ�źºŧř�

řŶƳŵŹ����������������Ǝƿřźºƃ��Ʊō�ƪưƗ�ƮƀǀƳŚƨƯ�ƶŝ�ŶǀŗƺŤƿŻřŹŚě�Ʀƿ�ƽƹŹ�źĭŹŚưǀŝ�ƪƯŚƗ�Ʀƿ�ƾƠƴƯ�šřźŧř�ƱřżǀƯ
ųŚſ��ŶǀŗƺŤƿŻřŹŚě�ƹ�źĭŹŚưǀŝ�ƪƯŚƗ�ƦƿĥƺƫƺƿżǀƟ�Śƿ�ƹ�ƾƳŚưŤ��ƽŚƷŹŚŤƟŹ�ƶŝ�Śƿ�ƹ�ƳōŚƸŵŹřŵ�ƾĮŤƀŝ�����ƶºŝ

ƩŚŨƯ�ƱřƺƴƗ��ŚƷŶǀŗƺŤƿŻřŹŚě�Źŵ�ƱŶŝ�ƱŵźƧ�żǀưţ�ŹŚŤƟŹ�(grooming)�Żř�řŹ�ġŹŚƣ�ƽŚƷŹƺĜſř�ƽŵƹŶů�Śţ�
��������ƾƯ�ġŹŚƣ�ƽźĭŹŚưǀŝ�ƂƷŚƧ�ŜŞſ�ƹ�ƵŵƺưƳ�Źƹŵ�ƱŶŝ��ŵƺƃ������������ƶºƧ�Ŷºƃ�Ƶŵřŵ�ƱŚƄºƳ�źƋŚů�ƢǀƤŰţ�Źŵ

ǀƠƃƵź��ƽ���ƶŤſƺě�ƪųřŵ�ŶǀŗƺŤƿŻřŹŚě���ƽƵŶƃ�ƾƿŚǀƯƺƯ��ƽ��Żř�ġŹŚºƣ�ƶŝ�ŢŞƀƳ�řŹ�ƽźŤưƧ�ŢǀſŚƀů�ƶŤƃ�
��ƾƯ�ƱŚƄƳ�ŵƺų��ŶƷŵ����ƾƯ�źƔƳ�ƶŝ���ƶƿǇ�ŶſŹ��ƽ��ƶŤƃ�Źŵ�ƩƺƨǀţƺƧ�ƾƯƺƯ��ƽƵŶƃ�ƾƿŚǀƯƺƯ���ƽźŧŒƯ�ƂƤƳ�



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏí���æ���ÎÐÕì������������������������������������������������������������������������ÎÒ 

��������������������ŢºƔƟŚŰƯ�ƮǀƤŤƀºƯ�ƾĭŵƺºƫō�ƪºŝŚƤƯ�Źŵ�řŹ�Ʊō�ƹ�ƶŤºƃřŵ�ġŹŚºƣ�ŷƺƠƳ�ƶŝ�ŢŞƀƳ�ƵźǀƠƃ�ŢƯƹŚƤƯ�Źŵ
ƾƯ�ŶƿŚưƳ���

ƺººƯ�Źŵ�Ƶŵƺººƫō�ƂººƤƳ�ŵŹ�����ƵŶººƳŻ�ƱřżººǀƯ�Źŵ�ƱŚººŝżǀƯ�ƱŚººƷŚǀĭ�ƽŻŚººſ��šřźƄººů�ƾƳŚººƯ�� �
Fransen et al. (1987)�Ʃƹř�Ʋſ�ƥźŰţźě�ƹ�ƩŚƘƟ�ƽŚƷƹŹǇ�ƶƧ�ŶƴŤƃřŵ�ŹŚƸƓř�ƶƳŚŴƬĭ�ƦƫŚŝŶǀƠſ�ƶƧ�

�īźŝ�ƽƹŹ��ŚƷ����ƾƯ�ŢƧźů�ġŹŚƣ�ƶŝ�Ƶŵƺƫō�ƽ��ŶƳŶºƃ�Ƶŵƺƫō�ŚƷŹƺĜſř�Śŝ�ƱŶŝ�ŽŚưţ�ŢƬƗ�ƶŝ��ŶƴƴƧ����źºƷ
ŽŚưţ�ŶƃŚŝ�źŤƄǀŝ�ŚƷƹŹǇ�ƥźŰţ�ƶģ�ƳōŚƸƵŵƺƫō�ŭƺƐſ�Śŝ��ƽīźŝ��ŚƷ�ƾĭŵƺƫō�ƩŚưŤůř�ƹ�Ƶŵƺŝ�źŤƄǀŝ�

�ƾƯ�ǇŚŝ��ŵƹŹ������ƾƫŚů�Źŵ�ƲƿřŢſř���šŚƤǀƤŰţ�ŽŚſř�źŝ�ƶƧ��ƲƿřƤƤŰƯƲǀ����ƭŚºĮƴƷ�ƮºŴţ�ƪºųřŵ�Ʋǀƴū��
Ƶŵƺƫō�ƾƯ�ƾĭŵƺƫō�ŹŚģŵ�ƮŴţ�Żř�ƵŶƃ�ũŹŚų�ƽŚƷƹŹǇ�ƶŝ�ŢŞƀƳ�ƽźŤưƧ�ƱřżǀƯ�ƶŝ�ƽŻŚſ�ŵƺƃ�� 

���ƢǀƤŰţ�ŪƿŚŤƳ��źƋŚů���ƾĭŵƺƫō�ƱřżǀƯ�ƶƧ�ŵřŵ�ƱŚƄƳ��ƍŚºŞţŹř�ġŹŚƣ�ŢƔƬƛ�ƂƿřżƟř�Śŝ�ŚƷŹƺŞƳŻ�Źŵ�
�řŵ�ƮǀƤŤƀƯŵŹ��������������������ŵƺºƃ�ƶºŤƟźĭ�źºƔƳ�Źŵ�ƾĭŵƺºƫō�ŵŚºŬƿř�ƽřźºŝ�ƩŚưŤůř�Ʀƿ�ƱřżǀƯ�ƶŝ�ƽŶǀƴƧ�źƷ�źĭř�

źŝŚƴŝ���������ġŹŚƣ�ŢƔƬƛ�ƂƿřżƟř�Śŝ�ƶƧ�ŵƺŝ�ŶƷřƺų�ƾƘǀŞƏ�Ʋƿř�������ŶºƴƧ�řŶǀě�ƂƿřżƟř�ƾĭŵƺƫō�ŶƇŹŵ�����ŪƿŚºŤƳ
�ŪƿŚŤƳ�Śŝ�ƪƇŚůAskary & Brodeur (1998)�ƵŵźƧ�ƁŹřżĭ�ƶƧ������ġŹŚºƣ�ŢºƔƬƛ�ƂƿřżºƟř�Śºŝ�ŶºƳŵƺŝ� �

L. muscarium�ƶŤºƃ�ƾĭŵƺƫō�ŶƇŹŵ����ƽŚºƷM. euphorbiaeƹ�Sphaerotheca fuliginea (Schlecht.) 

�ƾƯ�řŶǀě�ƂƿřżƟř�ŶƴƧ��ŵŹřŵ�ŢƤŝŚƐƯ����šƹŚºƠŤƯ�żǀƳ�ŶǀŗƺŤƿŻřŹŚě�ƵŵŚƯ�ƹ�źƳ�ŵřźƟř�Ʋǀŝ�Źŵ�ƾĭŵƺƫō�ƱřżǀƯ
�������ƵŵŚƯ�ƶŝ�ŢŞƀƳ�ƽźŤƄǀŝ�ŢǀſŚƀů�źƳ�ƽŚƷŹƺŞƳŻ�ƶƨƳŚƴģ��ŵƺŝ�Ƴ�ŚƷŶƳŵřŵ�ƱŚƄ�����šřźƄºů�ƶºƧ�ŚŬƳō�Żř

�ƩŚƘƟ�źƳ��ƶŨū��źţ��ƽ�ƦģƺƧ������ƵŚţƺƧ�źưƗ�ƩƺƏ�ƹ�źţ����ƵŵŚƯ�ƶŝ�ŢŞƀƳ�ƽźţ��������ŵřŶºƘţ�Śºŝ�ƲƿřźŝŚºƴŝ��ŶºƳŹřŵ�ŚƷ
��������ŢǀſŚƀů�ƩŚưŤůř��ƱŶŝ�ŮƐſ�Źŵ�ƽƹŚƀƯ�ŹƺĜſřƳōŚƸ���ƵŵŚƯ�ƶŝ�ŢŞƀƳ�����ƾƯ�źŤƄǀŝ�ŚƷ��ŵƺƃ�����ƶºŬǀŤƳ�Ʋƿř

�šƹŚƠţ�ƽŵŚƿŻ�Ŷů�Śţ LT50ŚƯ�šřźƄů�ƹ�źƳ�šřźƄů�ƽřźŝ�ƵŶƃ�ƶŞſŚŰƯƾƯ�ƶǀūƺţ�řŹ�Ƶŵ�ŶƴƧ����
����ƶŤƃ�Żř�ƵŶƃ�ũŹŚų�ƽŚƷŹƺŞƳŻ���������ƵŶºƃ�ƽŹřŶºƸĮƳ�śƺºƏźƯ�Ǝƿřźºƃ�Źŵ�ƶƧ�Ƶŵƺƫō�ƾƿŚǀƯƺƯ�ƽŚƷ

ŶƳŵƺŝ������ŶƳŵřŵ�ƱŚƄƳ�řŹ�ƾĭŵƺƫō�Żř�ƾƳřżǀƯ�����ŹƺĜºſř�Ţƃřŵźŝ�źŧř�Źŵ�ƾĭŵƺƫō�Ʋƿř�ƶƧ�ŵƺŞƳ�ƆŴƄƯ�ŚƯř
��ƶŤſƺě�ŮƐſ�Żř��ƽ�ƶŤƃ������������ƵźǀƠƃ�ƾƳƹŹŵ�ƾĭŵƺƫō�ƢƿźƏ�Żř�Śƿ�Ƶŵƺŝ�ƵŶƃ�ƾƿŚǀƯƺƯ�ƽŚƷ����ƶºŝ�ŚƷ��šřźƄºů�

�Ţſř�ƵŶƃ�ƪƤŤƴƯ�ƪƯŚĩ��ƶŬǀŤƳ�ƽ��ƶºĮƳ�Śºŝ�ƶƧ�ƾƬǀưƨţ�ƂƿŚƯŻō������Ǝƿřźºƃ�Źŵ�ŚºƷŹƺŞƳŻ�ƲŤºƃřŵ�ľŚŤŞƀºƳ�
���ŶƯō�Ţſŵ�ƶŝ�ƦƄų��ŶǀƿŐţ������ƵŶºƴƴƧ�ƽ�ƶǀºƋźƟ��ƽ��ŵƺºŝ�ŢƀºŴƳ�����ƾºƴƘƿŹƺŞƳŻ���ŽŚºưţ�ƢºƿźƏ�Żř�ŚºƷ��

�ŶƳŵƺŝ�ƵŵźƧ�Ţƃřŵźŝ�řŹ�ġŹŚƣ�ƽŚƷŹƺĜſř���ƾºƯ�ŢǀƘƏŚƣ�Śŝ�ƲƿřźŝŚƴŝ�������ƾĭŵƺºƫō�ƶºƧ�ŵƺºưƳ�ŚºƗŵř�Ʊřƺºţ
ƾƳƹŹŵ�ƵźǀƠƃ���������ƵŶºƳŻ�Śºƿ�ƹ�ƵźǀƠºƃ�īźºƯ�ŢƫŚů�ƹŵ�ƹ�ƵŵƺŞƳ�ƩŚƤŤƳř�ƪŝŚƣ�ŹƺŞƳŻ�ƪƯŚĩ�šřźƄů�ƶŝ�ŚƷ
�ƱŵƺŝƱō�ŵŚŤƟř�ŶƷřƺų�ơŚƠţř��ƽřźŝ�ƶǀƋźƟ�Ʋƿř�Rodriguez-Rueda & Faragues (1980)���ŵŹƺºƯ�żºǀƳ�



ÎÓ                             ƮŬƗ�ƹ�ƽźƨƀƗ�ƾƴƀů���ƪƯŚƧ�šřźƄů�ŢǀſŚƀů�ƾſŹźŝAphidius nigripes�������

���ŝ��ŢƟźĭ�Źřźƣ�Ʃřƺſ��ƶƽŹƺƏ���ŤƟŚƿŹŵ�ƱŚƄƿř�ƶƧŶƴ�����ƮºŴţ�Żř�ƵŶºƃ�ũŹŚºų�Ʊřƺºū�ƽŚƷƹŹǇ�ƶƧ���ƽŚºƷ�
Otiorhynchus sulcatus (Fabricius)ƶƬǀſƹ�ƶŝ�ƶƧ��ƽġŹŚƣ��M. anisopliae�����żºǀƳ�ŶºƳŵƺŝ�ƵŶºƃ�Ƶŵƺƫō

��ŶƳŶƃ�ƾĭŵƺƫō�ŹŚģŵ�������Ƶŵƺºƫō�ŵƺºų��ƮºŴţ�ƪųřŵ�ƽŚƷƹŹǇ�Śƿō�ƶƧ�ŶƳŚƯ�ƾƣŚŝ�ƱŚƴĤưƷ�ƩřŒſ�Ʋƿř�ŚƯř
�ŶƳŵƺŝ�ƵŶƃ�Ƶŵƺƫō�ƮŴţ�ŮƐſ�ƽŚƷŹƺĜſř�ƲŤƃřŵźŝ�Śŝ�Śƿ�ƹ�ŶƳŵƺŝ��

ƢǀƤŰţ�ŪƿŚŤƳźƋŚů���řźƄºů�ƾĭŵƺºƫō�ƩŚưŤůř�ƹ�ŢǀſŚƀů�����ŹƺºŞƳŻ�ƪºƯŚĩ�šA. nigripes��řŹ
ġŹŚƣ�ƶŝ�ŢŞƀƳ�L. muscariumŵřŵ�ƱŚƄƳ�������źĭŹŚºưǀŝ�ƪºƯřƺƗ�ƶºƧ�ŶƳŹřŵ�ŵŚƤŤƗř�ƞƬŤŴƯ�ƲǀƤƤŰƯ�ŚƯř

��ŢƔƬƛ�Źŵ�šřźƄů��ŚƷ����ƾƯ�ƲǀƿŚě�ƹ�ǇŚŝ�ƽ�����������ƾţŚºǀů�ƮºƸƯ�ƽŚºƷŹƺŤƧŚƟ�ƽƹŹ�řŹ�ƾƠƬŤŴƯ�šřźŧř�ŶƴƳřƺţ
�ŶƴƿŚưƳ�ŵŚŬƿř�šřźƄů��ŶƷřƺų�Ʋƿř�ƾſŚſř�šǇřŒſ�Żř�ƾƨƿ�ƩŚŨƯ�ƱřƺƴƗ�ƶŝ�ŢǀƫŚƘƟ�Śƿō�ƶƧ�ŵƺŝ��ƽŚƷ

ŢƠū��ƽŚƷŹƺŞƳŻ�ƽŹƹŹŚŝ�šŹŶƣ�ƹ�ƽźǀĭA. nigripes����ġŹŚºƣ�Śºŝ�ƱŶºƃ�Ƶŵƺƫō�źŧř�źŝ�L. muscarium�
��ŢŰţźǀŧŐţ��ƾƯ�Źřźƣ����ŵźǀĭ�ŚŝƲƿř�ƶŝ�ŲſŚě�ƾƯ�šǇřŒſ�ƶƳƺĭ�ƵźƸŝ�Ʊřƺţ��ƵŵŚƠŤſř�ŢƿźƿŶƯ�Śƿ�ƹ�ƽźǀĭ

���������ŢºŰţ�řŹ�Ʀºƿĥƺƫƺǀŝ�ƩźŤƴƧ�ƪƯřƺƗ�Żř�źǀŧŐºţ�����������ǀĭŹŚºƧ�ƶºŝ�ŢºƸū�Źŵ�ƹ�ŵřŵ�Źřźºƣ���ºƯ�ƽźŒ��źţźŧƳō�ŚºƸ�
ƶƯŚƳźŝ�ŵƺưƳ�ƽżƿŹ���

��
ƽŹřżĮſŚĜſ��

��šŶƗŚƀºƯ�Żř�ƱŚĭŶºƳŹŚĮƳ������šŚººƤǀƤŰţ�ƹ�ƁŻƺºƯō��Ūƿƹźºţ�ƱŚƯŻŚººſ�ƭźºŤŰƯ�ƲǀƫƺŘƀºƯ�ƽŚººƷ
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