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ƨģǀƵŶ��
ƫŚū�ƶŤƃǀż��Aphis gossypii Glover (Hem.: Aphididae)��ƿ�ŢƟō�ĨšŹŚƀųƫŚū�šǇƺƈŰƯ�ƮƸƯ�ƹ�řŻǀżƽ�Ưƾřźŝ�ƶĩ�ŶƃŚŝƽ��ƩźŤƴĩ

ƀŝ�Żř�ƱōǀŹŚƽ�ƵźƄů�ŻřƂĩƏ�Śŝ�ŚƷǀſƹ�ƞǀƯ�ƵŵŚƠŤſř�Ɩƾŵƺƃ��řżƟřƿƁŹřżĭ�ƂƴŞƯ�ŚƷƾ�ř�ŢƯƹŚƤƯ�źŝƿƃ�ƭƺưſ�ƪŝŚƤƯ�Źŵ�ŢƟō�ƲǀưǀŚƾƿ�Ư�ŜŞſƾ��
ƀŝ�ƶĩ�ŵŵźĭǀŹŚƽ�ƵźƄů�ŻřƂĩŚƷƽ�řźŝ�ƵŵŚƠŤſř�ŵŹƺƯƽ�ţŶƯ�Żř�ŶƘŝ�ŹƺĩŸƯ�ŢƟō�ƩźŤƴĩƾ�ŶƳƺƃ�ŶƯřŹŚĩŚƳ��ř�ŻřƿƁƹŹ�ƩŚưƗř��ƹŹ�ƲŚƷƽ�ŚūƿżĮƿ�Ʋƿ�Ś

Śſ� ƵřźưƷ� ƶŝ� ƭƺưſ�ƝźƈƯ�ŢƔƬƛ�ƂƷŚĩƿƁƹŹ� źŚƷƽ�ŶƯƿźƿŤƾ�ƶŝƹƿŝ� ƩźŤƴĩ� ƵĦǀĥƺƫƺƿŹƹźƋ�Ĩƽ�Ư� źƔƳ� ƶŝƾŶſŹ� �ř� ŹŵƿƯ�ƲǀġŹŚƣ� ƱŚŚƷƽ�
ŝǀŹŚưƽřŻƽ�Ư�šřźƄůƾŞſŚƴƯ�ƪƯřƺƗ�ŶƴƳřƺţƾ�řźŝƽ�ƫŚū�ƶŤƃ�ƩźŤƴĩǀŶƴƃŚŝ�ż��ř�Źŵƿŝ�ƶƘƫŚƐƯ�ƲǀŹŚưƽřŻƾƿ�řŶūƿƶŚƷƽ�M14��V245��ƹIRAN 715�

�ġŹŚƣ�ŻřMetarhizium anisopalae�ƹŹƽ�ƶƏƺƛ�ƁƹŹ�ƶŝ�ŹƺŝżƯ�ŢƟō�ƪƯŚĩ�šřźƄůŹƹƽ�ſŹźŝƾ�Ŷƃ��ŢƔƬƛŚƷƽ�ƀƳŚĜſƺſǀƴĩ�ƱƺǀŶƽ��ƪƯŚƃ
ÎÍÐ��ÎÍÑ��ÎÍÒ��ÎÍÓ��ƹÎÍÔ�ƴĩǀŶƽ�Ư�źƷ�ŹŵǀƬƾƫǀŻ�ŢƸū��źŤƿŢƀŬƴſƾ�ġŹŚƣ�ŶƴŤƟźĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ���ŢƔƬƛ�źƷÒ��źƷ�Źŵ�ƹ�ƵŶƃ�ŹřźĪţ�ŹŚŝ

�ŹřźĪţÏÍ��šŶƯ�ƶŝ�ƚƫŚŝ�ƵźƄůÎÍ�ƳŚŧǀƀƳŚĜſƺſ�Źŵ�ƶǀƱƺŚƷƽ�ƶƏƺƛ�ƶƏƺŝźƯŶƳŶƃ�Źƹ��ţ�šřźƄůǀƳ�ŶƷŚƃ�ŹŚưǀźŤſř�źƐƤƯ�śō�Źŵ�żƿ�Śŝ�řźưƷ�ƪÍÏ�Í�
�ŶƇŹŵTween-80�ƶƏƺƛŶƳŶƃ�Źƹ��ŚƯŻōƿƂŚƯŵ�Źŵ�ŚƷƽ�Ït�ÏÒ�ƀƬſ�ƶūŹŵǀ�ŢŝƺƏŹ��ŽƺŞƀƳƾ�ÎÍtÓÍ�ŚƴƃƹŹ�ƵŹƹŵ�ƹ�ŶƇŹŵƾƿ�ÎÓ�Õ��ŹŚţƿĪƾ��
ŚƴƃƹŹƾƿ��ŢƟźĭ�ƭŚŬƳř� ��šŚƠƬţ�ƁŹŚưƃƿţ�Żř�žě�ŻƹŹ�Ĩǀŵźĭ�ŻŚƛō�ŹŚưƿ�Śţ�ƹ�ŶÎÍ��ƶƯřŵř�ŻƹŹƿŢƟŚ� ŚŤƳƿŻ�ƱƺƯŻō�ŪƿŢƀŬƴſƾ��ƶĩ�ŵřŵ�ƱŚƄƳ
źţǇŚŝƿƯ�ƹ�īźƯ�ƲǀŚě�ƹ�źǀƿƲźţƿƆųŚƃ�ƲŚƷƽ�LC50��ÎÍÑ�ÏÖ�Ï���ƹLT50�řŶū�ƶŝ�ƢƬƘŤƯƿ�ƶM14�ŵƺŝ��LC50�řŶūƿƶŚƷƽ�V245��ƹIRAN 715�
ţźţ�ƶŝǀ�Śŝ�źŝřźŝ�ŜÎÍÑ�ÕÑ�Ô��ƹÎÍÒ��ÍÓ�Ð�ƴĩǀŶƽ�Ư�źŝǀƬƾƫǀŵƺŝ�źŤ��ƴĤưƷǀ�ƲLT50�ŢƔƬƛŚƷƽ�ÎÍÔ�ƴĩǀŶƽ�Ư�źŝǀƬƾ�ƫǀřźŝ�źŤƽ�řŶūƿƶŚƷƽ�M14��

V245��ƹIRAN 715�ţźţ�ƶŝǀ�ŜÍÕÏ�Ò� ÏÓ�Ò��ƹÓÒ�Ò�Ŷƃ�ƶŞſŚŰƯ�ŻƹŹ��Ưǀř�šŚƠƬţ�ƱřżƿĩŚů�ƵŶƃ�ŵŚŬƾ�ſŚƀů�ŻřǀǇŚŝ�Ţƽ�řƿ�ƶŝ�ŢŞƀƳ�ƶŤƃ�Ʋ
řŶūƿƶŚƷƽ�Ư�ŹƺŝŸƯƾŶƃŚŝ��řźŝŚƴŝƿř�Żř�ƵŵŚƠŤſř�ƲƿřŶū�ƲƿƯ�ƶŝ�ƶūƺţ�Śŝ�ƶǀƄĩ�ƵźƄů�Ʊřżƾ�ƹŹ�Ʊōƽ�ƫŚū�ƶŤƃǀƇƺţ�żǀƯ�ƶƾŵƺƃ� 

Ƭĩ�ƱŚĭĥřƹǀŶƽ��ŝ�ƩźŤƴĩǀĥƺƫƺƿƫŚū�ƶŤƃ��ĨǀġŹŚƣ��żŚƷƽ�ŝǀŹŚưƽřŻƽ�šřźƄů� 

 
Abstract 

Aphis gossypii is a harmful significant pest of numerous curcurbits crops which the control is primarily 
dependent on the application of various insecticides. There are increasing reports on the resistance of this pest against 
insecticides, causing these insecticides to lose efficiency after a while. Therefore alternative methods or reduction in 
pesticide doses combined with other control measures especially biological control is necessary. Entomopathogenic 
fungus are proved to be an effective factor to biologically control these pests. In this study, pathogenicity of 
endogenous isolates (M14, V245 and IRAN 715) of Metarhizium anisopilae�was investigated on adults of Aphis 
gossypii. The dipping method was used in all bioassays. The fungal concentrations used for bioassays were 103, 104, 
105, 106 and 107 conidia/ml. Each concentration was replicated 5 times using 20 adult insects for each replicate. They 
were treated by immersion for 10 seconds in the respective suspensions. The control insects were treated using sterile 
distilled water containing 0.02% Tween 80. The experiments were conducted at 25�2 °C, 60 � 10 R. H. and a 
photoperiod of 16:8 (L: D). The mortality was counted from the next day and continued for 10 days. Results showed 
that highest mortality of aphids and the lowest amount of LC50 (2.29 ×104) and LT50 belonged to M14 isolate. LC50 
values of V245 and IRAN 715 were 7.84× 104 and 3.06 × 105 spores/ml respectively. Also, The LT50 values of M14, 
V245 and IRAN 715 isolates for 107 conidia/ml was calculated 5.08, 5.26 and 5.65 days respectively. The amount of 
losses shows how much sensitive this aphid is toward these isolates. As a result, M. anisopilae can be recommend in 
biocontrol programs of Aphis gossypii. 
Key words: Biological control, Aphis gossypii, Entomopathogenic fungi 
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ƢƏŚƴƯ ƩŶŤƘƯ ƶŝ ƱřƺƴƗ ƿƨƾ Żř šŚƟō ƬƇřƾ żŞſƿšŚŬ ĭ�ƹǀƱŚƷŚ ŻƿŤƴƾ Źŵ ƕŹřżƯ ƹ ƶƳŚŴƬĭŚƷ ƶŤųŚƴƃ ƵŶƃ Ţſř.�ƶŤƃ ƫŚūǀż ƹǈƗ �Ƶ
źŝ ŵŹřƹ ƱŵźƧ šŹŚƀų ƤŤƀƯǀ�Ʈ ƶŝ ƛ�šŹƺƇǀƤŤƀƯźǀƮ ƹ Żř źƏƿƢ Ůƃźţ ƦƬƀƗ ƿŚ ƩŚƤŤƳř ƹƿŽƹźŚƷƽ�ĭǀƷŚƾ Ƴǀż šŹŚƀų řƿŵŚŬ 

ƯƾŶƴƧ. řƿƲ ƶŤƃ ƪƯŚƗ ŵƹŶů�ƩŚƤŤƳř ÓÍ ƹƿŽƹź ĭǀƷŚƾ ƶŝ ŵřŶƘţ ŻƿŵŚƽ Żř ĭǀƱŚƷŚ �Ţſř�Kresting et al., 1999�� 

ƬƇř�ƁƹŹ�ƶģ�źĭřƾ�ƫŚū�ƶŤƃ�ƩźŤƴĩǀŹŚĪŝ�żĭǀźƽ�ŢƟōƂĩŚƷƽ�ƃǀưǀŚƾƿ�ƫŵ�ƶŝ�ŚƯř�Ţſřǀ�Śŝ�ƎŞţźƯ�ŵŶƘŤƯ�šǈĪƄƯ�ƪ�ƝźƈƯ
řƿŞƣ�Żř�ƭƺưſ�ƲǀƣŚŝ�ŵƺūƹ�źƐų�ƪǀƹŹ�ƭƺưſ�ƵŶƳŚưƽ�řƿŝ�Żř��šǇƺƈŰƯ�ƲǀƠƯ�šřŵƺūƺƯ�ƲŤƟŹ�ƲǀƱō�ŢƯƹŚƤƯ��Ŷ�ƕřƺƳř�źŝřźŝ�Źŵ�ŚƷ

ĭŵƺƫō��ƭƺưſƾŚƷƽ�ŰƯǀŻ�ƎƿƯ�ƶƴƯřŵ�ƹ�ŢƀǀƳŚŝżƾ�ſƹǀƤƤŰƯ��ŢƟō�Ɩǀ�ƩŚŞƳŵ�ƶŝ�ƲƿƁƹŹ�ƲŤƟŚŚƷƽ�ŚūƿżĮƿřźŝ�źŧƺƯ�Ʋƽ�ŶƯƿźƿ�Ţ
Ư�ŢƟōƾ�ŶƴƃŚŝ�Yee et al., 1998� ��ƁƹŹ�Żř� ƵŻƹźƯřŚƷƽ�ŝǀĥƺƫƺƿřźŝ�Ĩƽ�Ư� ƵŵŚƠŤſř�ŢƟō�ƩźŤƴĩ�ŢƸūƾŵƺƃ� �ř�ƶŝ�ƶūƺţ� Śŝƿ�ƶĪƴ
ƪƯřƺƗ ƩźŤƴĩ ƵŶƴƴĩ ŝǀĥƺƫƺƿĨ ƶŝ ƹƿƵĦ ġŹŚƣ�ŚƷ ƷǀĢ źŧř ŗƺſƾ źŝ ŰƯǀƎ ŻƿŢƀ �ƱŚƀƳř�ƹ ƪƯřƺƗ ƩźŤƴĩ ƵŶƴƴĩ ŞƏǀƘƾ ŢƟō ƹ ƴĤưƷǀƲ 
ƝźƈƯ ŻŹƹŚƄĩ�šǇƺƈŰƯ�ƱŚĭŶƴƴĩƽ� řźŝŚƴŝ� �ŶƳř�ƶŤƃřŶƳƿƲ źƔƳ�ƶŝ ƯƾŶſŹ ƶĩ ƵŵŚƠŤſř źŧƺƯ Żř Śſƿź ƁƹŹŚƷƽ ƩźŤƴĩ Żř ƶƬưū 

ƪƯřƺƗ ŝ�ƩźŤƴĩǀĥƺƫƺƿŚū�ĨƿżĮƿƲ ƀŝǀŹŚ ŞſŚƴƯƾ řźŝƽ ƭƺưſ ƃǀưǀŚƾƿ ŶƃŚŝ���ġŹŚƣMetarhizium �ġŹŚƣ�ŻřŚƷƽ�Śū�ƶưƷŻƽ��ƪĮƳř�ƹ
Ƭųřŵƾ�ŚěŶƴŝ�ƹ�šřźƄůƿŢſř�ƱŚ��řƿƯ�ƶƴƯřŵ�ġŹŚƣ�ƲǀƳŚŝżƾ�ƵŵźŤƀĭřƽ�řŹřŵ�ƹ�ƶŤƃřŵƽ�ƀƳŚŤěǀ�ƩźŤƴĩ�ƪƯ�šřźƄůƾ�ŶƃŚŝ�Kaya and 

Tanad, 1984�� 

ŧŚţ�ƱŚƤƤŰƯǀřŶū�ƹŵ�źƿř�ƶƿƳřźƾ��ġŹŚƣM. anisopliae�ſƹŹ�ƶŤƃ�ƩźŤƴĩ�Źŵ�řŹƾ�ſŹźŝ�ŵŹƺƯ�ƭŶƴĭƾ�ř�ƶŝ�ƹ�ŶƳŵřŵ�ŹřźƣƿŤƳ�Ʋǀ�ƶŬ
ſŹǀř�ƶĩ�ŶƳŶƿřŶū�ƹŵ�Ʋƿŝ�ƶǀŹŚưƽřŻƾƿ�ǇŚŝƾƿ�ƹŹƽ�řƿ�ŶƳŹřŵ�ƶŤƃ�Ʋ�Mohammadipour et al., 2009� ��ſŹźŝ�Źŵƾ��Śŝ� ƵŶƃ�ƭŚŬƳř

ŝ�ġŹŚƣǀŹŚưƽřŻƾƿ�M. anisopliae�ƹŹƽ��ŢƃŸĭ�Żř�žě��ƺƬƷ�żŞſ�ƶŤƃÕ��ŻƹŹÖÎ��ŚţÖÕ�ŝ�Żř�šřźƄů�Żř�ŶƇŹŵǀ�ŶƴŤƟŹ�Ʋ�Shan & 
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ƹŵ�ƎƤƟ�ƶĩ�ŵřŵ�ƱŚƄƳ�řŶūƿ�ƶMa 456��ƹMa 3332�ƹŹƽ�ƶŤƃŝ�ŚƷǀŹŚưƿřżƾƿ�ǇŚŝƾƿ�ŶƳŹřŵ�Shan and Feng, 2006� ���ŹŵƿſŹźŝ�Ĩƾ�

ŧŚţǀ�źÎÏ�řŶūƿġŹŚƣ�Żř�ƶŚƷƽ�ŝǀŹŚưƽřŻƽ�M. anisopliae���B. bassiana��ƹLecanicillium lecanii�ƹŹƽ�ƶŤƃŚƷƽ�ſŹźŝ�ƞƬŤŴƯƾ�
Ŷƃ��ŚŤƳƿřŶū�ƶĩ�ŵřŵ�ƱŚƄƳ�Ūƿ�ƶ4118��ġŹŚƣ�ŻřLecanicillium lecanii�ŝǀźŤƄƿŝ�ƲǀŹŚưƽřŻƾƿ�ƹŹ�řŹƽ�ř�ƶŞƴě�ƶŤƃ�ƹ�ƺƬƷ�żŞſ�ƶŤƃƿ�ŵŚŬ

�Ţſř�Ƶŵźĩ�Vu et al.,2007���ř�Źŵ�řŸƫƿƤŰţ�ƲǀŧŚţ�ƢǀřŶū�ƶſ�źƿ�ƶM14��V245��ƹIRAN 715��ġŹŚƣ�ŻřM. anisopliae��šřźƄů�źŝ
ƫŚū�ƶŤƃ�ƪƯŚĩǀŢƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ�ż���

��
ƁƹŹ�ƹ�ŵřƺƯŚƷ��

šřźƄů�ƁŹƹźě� ƫŚū�ƶŤƃǀƹŹ�żƽ�ĭǀĮƳźƟ�ƶūƺĭ�ƵŚƾřźƃ�Źŵ� �ƿŚƯŵ�Ǝƾƿ�ÏtÏÔ�ƀƬſ�ƶūŹŵǀŞƀƳ�ŢŝƺƏŹ�ƹ�Žƺƾ�ÒtÓÒ�
ƵŹƹŵ�Śŝ��ŶƇŹŵƽ�ŹƺƳƽ�ÎÓ�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹÕ�ŹŚţ�ŢƗŚſƿĪƾŶƃ�Ƶŵřŵ�ƁŹƹźě�ƶƳŚŴƬĭ�Źŵ�����

řƿřźŝ�ƲƀưƷ�šřźƄů�ŵŚŬƽ�ŚƯŻō�ƭŚŬƳřƿŻ�šŚƄƿŬƴſ�Ţƀƾ��ŻŚſ�ƲƀưƷ�ŹƺƔƴƯ�ƶŝƽ�ŵřŶƘţ��æå��ƩŚŝ�ƱƹŶŝ�ƪƯŚĩ�ƵźƄů�ƶŝ
ƱřŶƬĭŚƷƽ�ƵŹƺě� Śţ� ŶƳŶƃ�ƪƤŤƴƯ� ƵŶƃ� ƵŵŚƯō� ƪŞƣ� ŻřřŻƾƿ�� Żř� ŶƘŝ� ƹ� Ŷƴƴĩçé�ƱřŶƬĭ� ƹ�ƝŸů�ƪƯŚĩ�šřźƄů�ŢƗŚſ�ơŚţř� Źŵ� ŚƷ

ŹřŶƸĮƳ�ƁŹƹźěƽ�ŶƳŶƃ��ƵŹƺěŚƯŻō�ŢƸū�ƱŶƃ�ƚƫŚŝ�Żř�žě�ŚƷƿŶƴŤƟźĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�Ƃ���
ƸţǀŢƔƬƛ�ƶŚƷƽ�ġŹŚƣ�źƔƳ�ŵŹƺƯ��řźŝƽ�řŶū�ŢƄĩƿƶ�ƱŵŹƹō�Ţſŵ�ƶŝ�ƹ�ŚƷƀƳŚĜſƺſǀƴĩ�ƱƺǀŶƽ�ŻŚſ�Ƶŵƺƫō�ŹƺƔƴƯ�ƶŝƽ�ƶŤƃ�ŚƷ
ŰƯ�Żřǀ�ŢƄĩ�ƎSDA��Sabouraud�s Dextrose Agar��Ŷƃ�ƵŵŚƠŤſř��ƹŹ�ġŹŚƣ�ŢƄĩ�Żř�ŶƘŝƽ�ŰƯǀźŤě�ƝƹźƓ��ƵŶƃ�źĩŷ�ŢƄĩ�Ǝƽ�

ŚƯŵ�Śŝ�ŹƺţŚŝƺĪƳř�Źŵƽ�Ï ±ÏÒ�ƀƬſ�ƶūŹŵǀŹŚţ�Źŵ�ƹ�ŽƺƿĪƾ�řŻŹƺĜſř�Śţ�ŶƳŶƃ�ƵŵřŵŹřźƣƾƿ�ƟŚĩ�ƵŻřŶƳř�ƶŝ�ġŹŚƣƾ�ĭ�ƭŚŬƳřǀŵź���Żř�žě
æê�ƫřƾ�çå�ƴĩ�ŻƹŹǀŶƽ�ŰƯ�ŮƐſ�Żř�ŚƷǀƹŚů�źƐƤƯ�śō�Źŵ�ƹ�Ŷƃ�ƶŤƃřŵźŝ�ŢƄĩ�Ǝƽ�ŗƺţǀ�Ʋíå��ÍÏ�å��ƀƳŚĜſƺſ�šŹƺƇ�ƶŝǀ�Ʊƺ
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ƵŶƯōŹŵ�řźŝ�ƹƽ�ƵŵƺƫōŻŚſƽ�ŵźĭ�ƵŵŚƠŤſř�źƔƳ�ŵŹƺƯ�šřźƄůƿŶ��ŚƷ�ŢƔƬƛƽ�æåè ��Śţæåì ƀƳŚĜſƺſǀģŹŚƣ�Ʊƺƾ�Ƹţǀ�žě�ƹ�ŶƳŶƃ�ƶ
ŚƯŻō�ƭŚŬƳř�ŻřƿţŚƯŶƤƯ�šŚƄƾ�ŻƿŢƀ�Ŭƴſƾ�Ŷƃ�ƭŚŬƳř���

ŻƿŢƀŬƴſƾ� �řźŝƽ�řŶū� ƵŶƴƄĩ�ŢƔƬƛ� ƶŞſŚŰƯƿƶƩƺƬŰƯ� Żř� ŚƷåê�å� � �ŗƺţǀ� Ʋíå�Ŷƃ� ƵŵŚƠŤſř� ƪƯŚů� ƵŵŚƯ� ƱřƺƴƗ� ƶŝ��
ŹƺĜſř�ŚƷƽ�řŶūƿƶŚƷƽ�ŚƯŻō�ŵŹƺƯƿ�ƩƺƬŰƯ�ƱƹŹŵ�ƂåÏ�å��ŗƺţǀ�Ʋíå�ƀƳŚĜſƺſ�žĜſ�ƹ�ƵŶƯōŹŵ�ƢƬƘƯ�ŢƫŚů�ƶŝǀ�ƵŶƯō�Ţſŵ�ƶŝ�Ʊƺ

Ǉ�Ŷƴģ�ŻřƿŶƃ�Ƶŵřŵ�ŹƺŞƗ�ƪưƬƯ�ƶģŹŚě�ƶ��ŹƺĜſř�ƁŹŚưƃ�ŢƸūŶƃ�ƵŵŚƠŤſř�ŹŚưƃ�ƩƺŞƬĭ�ƭǇ�Żř�ƮŬů�Ŷůřƹ�Źŵ�ŚƷ��ŚƯŻōƿƂŚƷƽ�
ŻƿŬƴſ�Ţƀƾ�ƶƏƺƛ�ƁƹŹ�ƶŝŹƹƽ��ŹŵÒ�řźŝ�ŹřźĪţƽ�ţ�źƷǀ�ŹŚư�ŢƔƬƛŚƷƽ�æåè��æåé��æåê��æåëƹæåì��ţ�ƵřźưƷ�ƶŝǀ�ŶƷŚƃ�ŹŚư��

ƩƺƬŰƯåê�å���ŗƺţǀ�Ʋíå��ŢƟźĭ�ƭŚŬƳř��řźŝƽ��ŵřŶƘţ�Żř�ŹřźĪţ�źƷÏÍ�ƶŤƃ�ƪƯŚĩ�ƵźƄů�ŵŶƗ�ƯƺƯƾ�ŵźĭ�ƵŵŚƠŤſř�ƮƬĩƿŶ���šřźƄů
�šŶƯ� ƶŝæå�ƳŚŧǀƀƳŚĜſƺſ� Źŵ� ƶǀƱƺŚƷƽ�ƹŹ�žĜſ�ƹ� ƵŶƃ� Źƹ� ƶƏƺƛ�źƔƳ� ŵŹƺƯƽ�īźŝŚƷƽ�ŶƳŶƃ�ƪƤŤƴƯ�ƮƬĩ� �ŻŹřƿŝŚƾ�ĭŵƺƫōƾ�

�ŢƃŸĭ�Żř�žě�šřźƄůçé��Śţ�ŢƗŚſæå��ƶƯřŵř�ŻƹŹƿƯ�ƹ�īźƯ�ƹ�ŢƟŚǀŵźĭ�ŢŞŧ�ƶƳřŻƹŹ�ŹƺƏ�ƶŝ�šřźƄů�źƿŶ����
��

żŬţƿƬŰţ�ƹ�ƶǀƵŵřŵ�ƪŚƷ��
ƯŚưţ�Źŵƾ�ŚƯŻōƿƂŚƷƽ�ƟŵŚƈţ�ǈƯŚĩ�ŭźƏ�Żř�ƵŶƃ�ƭŚŬƳřƾ�Ŷƃ�ƵŵŚƠŤſř� �żŬţƿŹŚƯō�ƶƽ�Ƶŵřŵ�ŹřżƟř�ƭźƳ�Żř�ƵŵŚƠŤſř�Śŝ�ŚƷIBM 

SPSS Statistics 20�Ŷƃ�ƭŚŬƳř��řźŝƽ��ƶŞſŚŰƯLC50�żĭ�Żřƿƶƴƽ�ŝƹźěǀŵźĭ�ƵŵŚƠŤſř�ŹřżƟř�ƭźƳ�Źŵ�ŢƿŶ��řźŝƽ�ŚƤƯƿƶƀƽ�ƯǀĮƳŚǀƲ�Żř�ŚƷ
ĩƺţ�ƱƺƯŻō�ƁƹŹƾ�Ŷƃ�ƵŵŚƠŤſř���

��
ŚŤƳƿŪ��

ŚŤƳ�ŽŚſř�źŝƿżŬţ�Żř� ƵŶƯō�ŢſŶŝ�Ūƿƶƽ�ŝƹźěǀƵŵřŵ�ŢŵŚƤƯ�ƂƷŚĩ� ŚƷƿ�źLC50�řŶū�źƷ�ŹŵƿſŚƀů�ƵŶƴƷŵ�ƱŚƄƳ�ƶǀǇŚŝ�Ţƽ�
řŶū�Ʊō�ƶŝ�ŢŞƀƳ�ƶŤƃ�ƪƯŚĩ�šřźƄůƿźŤưĩ�ƹ�Ƶŵƺŝ�ƶƿ��ŹřŶƤƯ�ƲÎÍÑ�ÏÖ�Ï�ƴĩǀŶƽ�Ư�źƷ�ŹŵǀƬƾƫǀřŶū�ƶŝ�ƍƺŝźƯ�źŤƿƶƽ�M14�Ưƾ�

ŶƃŚŝ� �ŵŚƤƯƿŚĩ�ƱƺƯŻō�ƶŝ�ƍƺŝźƯ�ƩŚưŤůř�źƽźŗƺĪſř�ĩŚůƾ�Ƶŵřŵ�ƁŻřźŝ�Żřŝƹźě�ƩŶƯ�Śŝ�ŚƷǀƯ�ŢƾƴƘƯ�ƝǈŤųř�ƹ�ŶƃŚŝƾŹřŵƽ�ŝǀ�Ʋ
Ư�ƹ�īźƯ�ŶƇŹŵǀě�źǀƂŝǀƴƾ�ŵŹřŶƳ�ŵƺūƹ�ƵŶƃ�ƵŶƷŚƄƯ�Śŝ�ƵŶƃ��Ư�ƭƺƬƘƯ�ƹ�ŶƳŹřŵ�ŢƤŝŚƐƯ�ƮƷ�Śŝ�ƶĪƬŝƾƶƐŝřŹ�ƶĩ�ŵƺƃƽ�Ɛųƾ�ŝǀ�Ʋ

ŹŚĮƫƿŝƹźě�Śŝ�ŢƔƬƛ�ƮŤǀ�ŵŹřŵ�ŵƺūƹ�Ţ��ƩƹŶūÎ����
��
�ƩƹŶūÎ��żŬţƿŝƹźě�ƶǀƘţ�ŢƸū�Ţǀǀ�ƲLC50�ſźĭŹ�Ǝų�ƶƫŵŚƘƯ�ƹǀƱƺ řŶūƿƶŚƷƽ��ġŹŚƣ�ƞƬŤŴƯM. anisopilae�ƬƗǀ�šřźƄů�ƶ

ƫŚū�ƶŤƃ�ƪƯŚĩǀż���
Table 1. Probit analysis for estimated LC50 of different isolates of M. anisopilae on A. gossypii adults.  

��
isolate Chi-Square df Intercept ± SE Slope ± SE LC50 (95% Confidence Limits 

for d) 
LC95 (95% Confidence 

Limits for d) 

M14 1.317 3 2.63±0.241 0.54±0.049 
2.29×104 

(1.27×104 -3.89×104) 
2.48×107 

(8.74×105 -1.00×108) 

V245 1.79 3 2.42±0.242 0.52±0.047 
7.84×104 

(4.56×104 -1.33×105) 
1/01×108 

(3.22×107 -4.99×108) 

IRAN 715 1.086 3 2.49±0.242 0.45±0.046 
3.06×105 

(1.68×104 -5.94×105) 
1.19×109 

(2.46×107-1.18×1010) 

��
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ŚŤƳ�ŽŚſř�źŝƿƐŬţ�Żř� ƵŶƯō�ŢſŶŝ�Ūǀŝƹźě�ƶǀƵŵřŵ�ŢƘţ� Śŝ� ŚƷǀǀŵŚƤƯ�Ʋƿ�źLT50źŤưĩ� �ƿƯ�Ʋǀ�Śŝ�źŝřźŝ�ƱřżÍÕ�Ò��ƶŝ�ƍƺŝźƯ�ŻƹŹ
řŶūƿ�ƶM14�ŵƺŝ��ƵŵřŵŚƷƽ�Ư�Źŵ�źŤưĩǀ�ƱřżLT50�řŶū�źƷƿƵŶƴƷŵ�ƱŚƄƳ�ƶƽ�ŝ�ŢƗźſǀŹŚưƽřŻƾƿ�řŶū�ƱōƿƯ�ƶƾŶƃŚŝ��ŵŚƤƯƿ�ƩŚưŤůř�ź

Śĩ�ƱƺƯŻō�ƶŝ�ƍƺŝźƯƽ�ĩŚů�źŗƺĪſřƾ�Ƶŵřŵ�śƺų�ƁŻřźŝ�Żřŝƹźě�ƩŶƯ�Śŝ�ŚƷǀƯ�ŢƾƴƘƯ�ƝǈŤųř�ƹ�ŶƃŚŝƾŹřŵƽ�ŝǀ�ƹ�īźƯ�ŶƇŹŵ�Ʋ
Ưǀě�źǀƂŝǀƴƾ�ŵŹřŶƳ�ŵƺūƹ�ƵŶƃ�ƵŶƷŚƄƯ�Śŝ�ƵŶƃ��Ư�ƭƺƬƘƯ�ƹ�ŶƳŹřŵ�ŢƤŝŚƐƯ�ƮƷ�Śŝ�ƶĪƬŝƾƶĩ�ŵƺƃ�ƶƐŝřŹƽ�Ɛųƾ�ŝǀŹŚĮƫ�Ʋƿ�ŢƔƬƛ�ƮŤ

ŝƹźě�Śŝǀ�ŵŹřŵ�ŵƺūƹ�Ţ�ƩƹŶū ÏƹÐ����
��

� ƩƹŶūÏ��żŬţƿŝƹźě� ƶǀƘţ�ŢƸū�Ţǀǀ� ƲLT50�ƶƫŵŚƘƯ� ƹƽ�ſźĭŹ� Ǝųǀ�ŢƔƬƛ� ƱƺÎÍÔ�řŶūƿƶŚƷƽ��ġŹŚƣM. anisopilae�ƬƗǀ�ƶ
ƫŚū�ƶŤƃ�ƪƯŚĩ�šřźƄůǀż���

Table 2. Estimated LT50 values of 107 concentration of M. anisopilae on A. gossypii adults in different hours. 

��
isolate Chi-Square df Intercept ± SE Slope ± SE LC50 (95% Confidence Limits for d) 

M14 1.89 8 1.58±0.221 4.87±0.287 
5.08 

(4.83-5.32) 
 

V245 2.38 8 2.22±0.188 3.88±0.243 
5.26 

(4.97-5.05) 

IRAN 715 25.6 8 ˹2.45±0.18 3.39±0.23 
5.65 

(4.94-6.44) 
 

��
� ƩƹŶūÐ��żŬţƿŝƹźě� ƶǀƘţ�ŢƸū�Ţǀǀ� ƲLT50�ƶƫŵŚƘƯ� ƹƽ�ſźĭŹ� Ǝųǀ�ŢƔƬƛ� ƱƺÎÍÓ�řŶūƿƶŚƷƽ��ġŹŚƣM. anisopilae�ƬƗǀ�ƶ

ƫŚū�ƶŤƃ�ƪƯŚĩ�šřźƄůǀż���
Table 3. Estimated LT50 values of 106 concentration of M. anisopilae on A. gossypii adults in different hours. 

��
isolate Chi-Square df Intercept ± SE Slope ± SE LC50 (95% Confidence Limits for d) 

M14 8.69 8 1.58±0.227 4.47±0.28 5.83 
(5.54-6.12) 

V245 11.32 8 1.69±0.22 4.08±0.28 6.46 
(6.14-6.82) 

IRAN 715 23.69 8 1.76±0.230 3.81±0.281 
7.06 

(6.31-8.08) 

��
ŚŤƳƿżŬţ� Żř�ƪƇŚů�ŪƿŹŚƯō� ƶƽ�ƵŵřŵƯ�ƱŚƄƳ� ŚƷƾưƏř� Śŝ� ƶĩ�ŶƷŵǀ�ƱŚƴÖÖ�ŝ� ŶƇŹŵǀƯƹ�īźƯ�ƲǀƃŚƳ� źƾ�řŶū� ŻřƿƶŚƷƽ�M14��

V245��ƹIRAN 715�ƴƘƯ�ƝǈŤųř�ƶƘƫŚƐƯ�ŵŹƺƯ�ġŹŚƣƾ�ŵŹřŵ�ŵƺūƹ�Źřŵ���
ŚŤƳƿżŬţ� Żř� ƵŶƯō�ŢſŶŝ�Ūƿƶƽ�ŹŚƯōƽ�ƵŵřŵƯ�ƱŚƄƳ� ŚƷƾŝ� ƶĩ�ŶƷŵǀƯƹ�īźƯ�ƲǀƃŚƳ� źƾ�řŶū�ƪŝŚƤŤƯ� źŧř� ŻřƿƶŢƔƬƛ� Źŵ� ŚƷ�ŚƷ

ƴƘƯƾƯ�Źřŵƾ�ŶƃŚŝ�ÍÍÎ�ÍP൏�����ƩƹŶūÑ��řźŝŚƴŝƿŝ�ƲǀřŶū�Ʋƿƶ�ƪƣřŶů�Źŵ�ŚƷƿ�ƹ�ŢƔƬƛ�Ĩƿŝ�ŚǀŢƔƬƛ�Ʋ�ƪƣřŶů�Źŵ�ŚƷƿřŶū�Ĩƿ�ƶ
ƴƘƯ�ƝǈŤųřƾŚƤƯ�ƶĩ�ŵŹřŵ�ŵƺūƹ�Źřŵƿƶƀƽ�ƯǀĮƳŚǀƲ�ƩƹŶū�Źŵ�ŚƷÒ�ŚưƳƿƱŚŢſř�Ʊō�źĭ����

��
��
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�ƩƹŶūÑ��żŬţƿŹřƹ�ƶƿīźƯ�ŶƇŹŵ�žƳŚ�ƯƹǀƃŚƳ�ƪƯŚĩ�šřźƄů�źƾ�řŶū�ƶſ�Żřƿ�ġŹŚƣ�Żř�ƶM. anisopilae�ŢƔƬƛ�ŹŵŚƷƽ�ƞƬŤŴƯ���
Table 4� ANOVA analysis of the effect of different concentration of three isolates of M. anisopilae on A. gossypii adults.  

��
Sig F Mean Square Sum of 

Squared df Variation Source 

0.001  
54.03** 

5138.14 138.68  
2 

isolate 

0.001 473.90** 29780.08 304.88 5 concentration 

0.003 3.084** 300.621 39.57 10 Isolate*concentration 

  47.28 92.4 72 Error 

   331.55 89 total 
��ƴƘƯ�ƝǈŤųřƾ�ŹŚƯō�ƩŚưŤůř�ŮƐſ�Źŵ�Źřŵƽ�ƿŶƇŹŵ�Ĩ� 

��
ŚŤƳƿƶŝ�Ū�ƵŶƯō�ŢſŵŚƤƯ�ŻřƿƯ�ƶƀǀĮƳŚǀƲĩƺţ�ƱƺƯŻō�Żř� ƵŵŚƠŤſř� Śŝ� ŚƷƾ�ưƏř� Śŝǀ�ƱŚƴÖÖ�Ư�ƱŚƄƳ�ŶƇŹŵƾŝ�ƶĩ�ŶƷŵǀƯ�ƲǀĮƳŚǀ�Ʋ

Ư�ƹ�īźƯ�ŶƇŹŵǀƫŚū�ƶŤƃ�źǀřŶū�ƶſ�źŧř�Źŵ�żƿƴƘƯ�ƝǈŤųř�ƶƾřŶū�ƹ�Ţſř�ƶŤƃřŵ�ŵƺūƹ�Źřŵƿƶƽ�M14�ŝǀźŤƄƿƯ�ƹ�īźƯ�ŶƇŹŵ�Ʋǀ�ź
ƫŚū�ƶŤƃ�ƪƯŚĩ�šřźƄů�Źŵ�řŹǀřżƿƵŵźĩ�ŵŚŬ�Ţſř��ƩƹŶūÒ����

��
ƹŶū�ƩÒ��ƯǀĮƳŚǀƫŚū�ƶŤƃ�ƪƯŚĩ�šřźƄů�šŚƠƬţ�ŶƇŹŵ�ƲǀƃŚƳ� żƾ�řŶū� ŻřƿƶŚƷƽ��ġŹŚƣ�ƞƬŤŴƯM. anisopilae�ŢƔƬƛ� ŹŵŚƷƽ�

ƞƬŤŴƯ���
Table 5. Mortality (%) of A. gossypii adults exposed to the isolates of M. anisopilae essential fungi. 

��
IRAN 715 V245 M14 isolate 
36.0±4.91 44.5±5.69 51.16±5.88 MEAN±SE 

C B A Groups 
ƯǀĮƳŚǀƲ�ŚƷƽ�řŹřŵƽ�ŹŚƯō�ƩŚưŤůř�ŮƐſ�Źŵ�ħźŤƄƯ�Ɲƹźůƽ�Î�ƴƘƯ�ƝǈŤųř�ŶƇŹŵƾŹřŵƽ��ŚŝƿŶĪƿŶƳŹřŶƳ�źĮ���

��
ŚŤƳƿŚƤƯ�Żř� ƵŶƯō�ŢſŶŝ�Ūƿƶƀƽ�ƯǀĮƳŚǀƲĩƺţ�ƱƺƯŻō�Żř� ƵŵŚƠŤſř� Śŝ� ŚƷƾ�ưƏř� Śŝǀ�ƱŚƴÖÖ�Ư�ƱŚƄƳ�ŶƇŹŵƾ�ŢƔƬƛ�ƶĩ�ŶƷŵÎÍÔ�

ƴĩǀŶƽ�Ư�źƷ�ŹŵǀƬƾ�ƫǀŝ�źŤǀźŤƄƿƯƹ�īźƯ�Ʋǀ�źƿƴƘƾ�Ó�ÕÐ�ƫŚū�ƶŤƃ�ƪƯŚĩ�šřźƄů�Źŵ�řŹ�ŶƇŹŵǀř�żƿ�Ţſř�Ƶŵźĩ�ŵŚŬ��ƩƹŶūÓ����
��

�ƩƹŶūÓ��ŚƤƯƿƯ�ƶƀǀĮƳŚǀƯƹ�īźƯ�ŶƇŹŵ�ƶŝ�ƍƺŝźƯ�ƲǀƃŚƳ�ƪƯŚĩ�šřźƄů�źƾ�ƀƳŚĜſƺſ�ƞƬŤŴƯ�ŢƔƬƛ�Ūƴě�źŧř� Żřǀƴĩ�ƱƺǀŶƽ�
ġŹŚƣŚƷ� 

Table 6. Mortality (%) of A. gossypii adults exposed to the different concentrations of M. anisopilae fungi. 

��
control 103 104 105 106 107 concentration 

3.33±0.62 15.33±1.33 31.66±2.73 55.23±3.02 72.0±2.57 83.6±2.60 mean±SE 

F E D C B A Groups 
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řŶū�źƋŚů�ƶƘƫŚƐƯ�Źŵƿ�ƶ M14źţźŧƺƯ�ƱřƺƴƗ�ƶŝƿřŶū�Ʋƿƶ�ƘţǀǀƯ�ƹ�Ŷƃ�ƲǀĮƳŚǀŝ�ƲǀźŤƄƿƯƹ�īźƯ�ƲǀźţǇŚŝ�Źŵ�ƪƯŚĩ�ƵźƄů�źƿ�Ʋ
�Śŝ�źŝřźŝ�ŢƔƬƛÖÏ�Ƙţ�ŶƇŹŵǀǀŶƃ�Ʋ��ƴĤưƷǀŚŤƳ�Ʋƿŝ�Ūǀř�źĮƳŚƿƯ�ƶĩ�Ţſř�ƲǀſŚƀů�Ʊřżǀř�ƪƯŚĩ�šřźƄů�ŢƿřŶū�ƶŝ�ŢƟō�ƲƿƶŚƷƽ�

řŶū�ƹ� Ƶŵƺŝ�šƹŚƠŤƯ�ƞƬŤŴƯƿƶƳ� ŚƷǀţƹŚƠŤƯ�źŧř�żƾ�ƹŹ�źŝ� řŹƽ�ƿƯ�ƱŚƄƳ�ŵƺų�Żř� ƵźƄů�ƶƳƺĭ�ĨƾŶƴƷŵ� �Ư�Źŵǀ�ƱŚÐ�řŶūƿ�ŵŹƺƯ�ƶ
źŤưĩ�ƶƘƫŚƐƯƿƯ�Ʋǀ�ƱřżLC50�řŶū�Źŵƿ�ƶM14�řźŝŚƴŝ��Ŷƃ�ƵŶƷŚƄƯƿř�ƲƿřŶū�Ʋƿŝ�ƶǀŹŚưƽřŻźţƿřŶū�ƲƿƹŹ�ƶƽ�řƿƯ�ƵźƄů�ƲƾŶƃŚŝ���ƶĩ

řƿŤƳ�ƲǀŚŤƳ�Śŝ�ƶŬƿŚſ�ŪƿƤƤŰƯ�źǀŵŹřŵ�ŢƤŝŚƐƯ�Ʋ��ƤŰţ�ŹŵǀţŚƤƾ�ŧŚţǀřŶū�ƹŵ�źƿƶƽ�řƿƳřźƾ��ġŹŚƣM. anisopilae�ƹŹƽ��ƪƯŚĩ�šřźƄů
ſƹŹ�ƶŤƃƾ�řźƃ�Źŵ�ƭŶƴĭƿŚƯŻō�ƎƿƷŚĮƄƾ�ŢƟźĭ�Źřźƣ�ƱƺƯŻō�ŵŹƺƯ��ŚŤƳƿŚě�ƶĩ�ŵřŵ�ƱŚƄƳ�ŪǀƿƲźţƿƵŶƴƄĩ�ŢƔƬƛ�ƲÒÍ���ÎÍÑ��Ô�Î�

ƴĩǀŶƽ�Ư�źƷ�ŹŵǀƬƾƫǀřŶū�ƶŝ�ƍƺŝźƯ�ƹ�źŤƿƶƽ�DEM1001�źţǇŚŝ�ƹƿ�Ʊō�ƲÎÍÓ�Ò�Ï�ƴĩǀŶƽ�Ư�źƷ�ŹŵǀƬƾƫǀřŶū�ƶŝ�ƍƺŝźƯ�ƹ�źŤƿƶƽ�
DEM1002��ŵƺŝ�Mohammadipour et al., 2009���ŚƯŻō�ŹŵƿƄƾ�ŧŚţǀ�źÎÓ�řŶūƿ�ġŹŚƣ�Żř�ƶM. anisopilae�ƹŹƽ�ſŹźŝ�ƺƬƷ�żŞſ�ƶŤƃƾ�

Ŷƃ��ŚŤƳƿ�Żř�ƶĩ�ŵřŵ�ƱŚƄƳ�ŪÎÓřŶūƿ��ƶÎÍ�řŶūƿŝ�ƶǀ�ƲÓÔ��ŚţÎÍÍ�Ư�ƹ�īźƯ�ŶƇŹŵǀř�źƿřŶū�ƹŵ�ƹ�ŶƳŵźĩ�ŵŚŬƿ�ƶM.a 456��ƹM. a 

3332�ŝǀŹŚưƿřżƾƿ�ǇŚŝƾƿ�ƶŤƃ� ƶŝ� ŢŞƀƳ� ŶƳŹřŵ� ŚƷ�Shan and Feng, 2006� ��ƤŰţ� ŹŵǀƤƾ�ŵƿƳ� źĮǀŧŚţ� żǀ� źÏÐ�řŶūƿġŹŚƣ� Żř� ƶ� �
M. anisopilae��ƹM. acridum�ƹŹƽ�ſŹźŝ�ƺƬƷ�żŞſ�ƶŤƃƾ�ŚŤƳ�ƹ�ŶƃƿřŶū�ƭŚưţ�ƶĩ�ŶƳŵřŵ�ƱŚƄƳ�Ūƿƶ�żū�ƶŝ�ŚƷƿĪƾ�Ʊō�ŻřƹŹ�ŚƷƽ�řƿ�Ʋ

ŝ��ƶŤƃǀŹŚưƽƯ�řŻƾ�ŶƴƃŚŝ�Shan and Feng, 2010���Chandler (1997)��ġŹŚƣ�ƶĩ�ŵźĩ�ƁŹřżĭM. anisopilae�ƹŹƽ��ƺƷŚĩ�ƶŤƃŝǀŹŚưƽ�
�ƹ�Ƶŵƺŝ� řŻLC50��ƱōÎÍ�ĭŵƺƫō�Żř�ŶƘŝ�ŻƹŹƾ�ÎÍÓ�ÑÒ�Ï�ƴĩřǀŶƽ�Ư�ŹŵǀƬƾƫǀŝƺų�ƶŝ�ġŹŚƣ�ƹ�Ŷƃ�ƶŞſŚŰƯ�źŤƾ�ƹŹƽ��ƵŵźƯ�šřźƄů

řŻŹƺĜſřƾƿ�ŚŤƳ� Śŝ� ƶĩ� �ŵƺưƳƿř� Żř� ƪƇŚů� ŪƿƤŰţ� ƲǀŢƃřŵ� ŢƤŝŚƐƯ� Ƣ� �Źŵ�ƤŰţǀƤƾ�ŧŚţǀź�řŶūƿƶ�ŚƷƽ�ġŹŚƣ�ŚƷƽ�ƟƹŶƳřǀŢ� �
B. bassiana�ƹ�L. lecanii�ƹŹƽ�šŹŶƣ�ƵŶƳŻ�ƳŚƯƾ�ƹ�ƫƺţǀŶ�ƪŨƯ�ƶŤƃ�ƫŚūǀż�Aphis gossypii�ſŹźŝƾ�Ŷƃ�ƹ�ŚŤƳƿŪ�ŢſŶŝ�ƵŶƯō�ƱŚƄƳ�

ŵřŵ�ƶĩ�ŽŚưţ�ƶŤƃ�Śŝ�ƴĩǀŶƽ�ŚƷƽ�źƷ�ƹŵ��ġŹŚƣ�ƩƺƏ�šŶƯ�ƱŚƯŻ�ƫƺţǀŶ�ƪŨƯ�ƶŤƃ�řŹ�ƂƷŚĩ�Ưƾ��ŶƷŵ�ƲưƋ�řƿƲ�ƶĩ�ġŹŚƣ�ŚƷƽ�B. 

bassiana�ƹ�L. lecanii�ŢƄĩ�ƵŶƃ�Źŵ�ŚƯŻōƿƵŚĮƄ�ƶŝ�ŹƺƏ�ƪŝŚƣ�Ƹūƺţƾ�īźƯ�ƹ�Ưǀź�šřźƄů�řŹ�řżƟřƿƂ�ŶƳŵřŵ��Gurulingappa et 

al., 2011� ��ŧŚţǀŢƔƬƛ� źŚƷƽ�ƴĩ�ƞƬŤŴƯǀŶƽ�ġŹŚƣŚƷƽ�ŝǀƹŹ� źĭŹŚưƽ�ƯƺƯ� ƶŤƃƾ�ŚŤƳ� ƹ�Ţſř� ƵŶƃ� ƶƘƫŚƐƯ� ƮƬĩƿ�Śŝ� ŵřŵ� ƱŚƄƳ�Ū
řżƟřƿƴĩ�ŢƔƬƛ�ƂǀŶƽ�řżƟř�Śŝ�ƹƿƯ��ġŹŚƣ�Śŝ�ƵźƄů�ŽŚưţ�ƱŚƯŻ�šŶƯ�ƂǀƯ�ƹ�īźƯ�ƱřżǀřżƟř�źƿƯ�ƂƾƿŶŝŚ �Asi et al., 2009�� ŚŤƳƿ�Ū
ƤŰţǀŝ� ƶĩ� źƋŚů�ƢǀƤŤƀƯ� ƶƐŝřŹ� źĮƳŚǀƹ�īźƯ� ƹ�ŢƔƬƛ� Ʈ ƯǀŚŤƳ� Śŝ�Ţſř� źƿř� ŪƿƤƤŰƯ�ƲǀŵŹřŵ�ŢƤŝŚƐƯ�Ʋ� �Ʒřźŝřǀ�ƱřŹŚĪưƷ� ƹ� Ʈ
�Ibrahim et al., 2011��řŶū�ƶſ�źŧřƿŶū�ƶƿřŶū�ƹŵ�ƹ�Ŷƿ�Żř�ŵƺūƺƯ�ƶM. anisopliae��ƹB. bassiana�ƬƗǀ�ƶM. persicae��Encarsia 

formosa��źĭŹŚĪƃ�ƵźƄů�ƹCryptolaemus montrouzieri�ĩ�ŶƳŵźĩ�ƶƘƫŚƐƯƶ�ř�ŹŵƿŚƯŻō�ƲƿŚƯ�źŧř�źŝ�šřźƄů�ŶƇ�Źŵ�ŶƇ�ƂƿƳŻ�ƶƾ�
ŶƳŶƃ�ƶŤƄĩ�ġŹŚƣ� �ř� ŹŵƿŚƯŻō�ƲƿřżƟř� Śŝ�ƂƿģŹŚƣ�Żŵ�Ƃƾ�źſ�šřźƄů�īźƯ�ƪưƗƿŵƺŝ�źŤƸŝ�ƹ�źŤƘ ŚŤƳƿƤŰţ�ŪǀƴŞƯ�źƋŚů�Ƣƾ��źŝ

ƤŤƀƯ�ƶƐŝřŹǀƯƹ�īźƯ�ƹ�ŢƔƬƛ�ƮǀŚŤƳ�Śŝ�źƿƷřźŝř�šŚƘƫŚƐƯ�ŪǀƱřŹŚĪưƷ�ƹ�Ʈ�ŵŹřŵ�ŢƤŝŚƐƯ��ŚƯŻō�ŹŵƿƄƾ�ŧŚţǀřŶū�źƿ�ƶLecanicillium 

attenuatum CS625�ƫƺţ�ƹ�ŶƃŹ�ŹŵǀŨƯŶƪ��ƶŞƴě�ƶŤƃ�A. gossypii��ſŹźŝƾ�Ŷƃ��ŚŤƳƿřżƟř�ƶĩ�ŵźĩ�ƭƺƬƘƯ�ŪƿŹƺĜſř�ŢƔƬƛ�Ƃƽ�ŧŚţǀ�ź
řżƀŝƾƿ�ƹŹƽ�ĭŹƺě�ƪůřźƯƾĭŹƺě�Ʋſ�ƱŚƯŻ�šŶƯ��ƾ�ŧŚţ�ŚƯř��Ţſř�ƶŤƃřŶƳ�ƙƺƬŝ�Żř�ƪŞƣ�ƵŹƹŵ�ƩƺƏ�ƹǀŵ�ƵŶưƗ�źƹŹ�Źƽ�ƘƯ�šŶƯǀ�Ʋ
ĭŶƳŻƾƵŹƹŵ�ƩƺƏ��ƽ�ƫƺţǀŶƬŨƯƾ�ŹƹŹŚŝ�ƹƽ��Ţſř�Ƶŵƺŝ�Kim, 2007���ŤƳ�ƶĩǀř�ƶŬƿƤŰţ�ƲǀƴŞƯ�Ƣƾ�ƶŤƃ�ƵŵřƺƳŚų�Ʊŵƺŝ�ŽŚƀů�źŝ�ŚƷ

ġŹŚƣ�ƶŝŚƷƽ�ŝǀŵŹřŵ�ŢƤŝŚƐƯ�źĭŹŚư���
ŚƯŻōƿƂ�ŝǀŹŚưƽ�řŻƾƿ�ë�řŶūƿƶ�ƪƯŚƃ�ç�řŶūƿƶ�Żř�B. bassiana�ƹ�è�řŶūƿƶ�Żř�Paecilomyces spp.�ƹ�æ�řŶūƿƶ�Żř�L. lecanii�

ƬƗǀƶ�ƶŤƃ�ƫŚūǀż��A. gossypii� �ŵŹƺƯ�ſŹźŝƾ�Źřźƣ�ŢƟźĭ�ƹ�ŚŤƳƿŪ�ƱŚƄƳ�ŵřŵ�ƶĩ�řŶūƿƶ�L. attenuatum CS625�źţǇŚŝƿƲ�ƯǀƱřż�
ŝǀŹŚưƽ�řŻƾƿ�řŹ�ŢŞƀƳ�ƶŝ�ƶŤƃ�ƫŚūǀż�Ţƃřŵ��LT50�ŢſŶŝ�ƵŶƯō�ŝǀƲ�řŶūƿƶ�ŚƷƽ�ƞƬŤŴƯ�šƹŚƠŤƯ�ŵƺŝ�ƹ�ƵŚţƺĩ�źţƿƲ�LT50�ƍƺŝźƯ�
ƶŝL. attenuatum CS625 ��Ð�Ð�ŻƹŹ��ŵƺŝ�LT50�ƶŞſŚŰƯ�ƵŶƃ�řźŝƽB. bassiana 829 ��Í�Ò�ŻƹŹ�ƹ�řŶūƿƶ�P. fumosoroseus 8333�Ï�Ñ�

Ƶŵƺŝ� ŻƹŹ�Ţſř��Kim and Kim, 2008���ƤŰţ� ŹŵǀƤƾ�ŧŚţǀ� źÎÏ�řŶūƿġŹŚƣ� Żř� ƶŚƷƽ�ŝǀŹŚưƽřŻƽ�M. anisopliae��� �
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B. bassiana��ƹLecanicillium lecanii�ƹŹƽ�ƶŤƃ�ŚƷƽ�ſŹźŝ�ƞƬŤŴƯƾ�Ŷƃ��ŚŤƳƿřŶū�ƶĩ�ŵřŵ�ƱŚƄƳ�Ūƿ�ƶ4118��ġŹŚƣ�ŻřLecanicillium 

lecanii�ŝǀźŤƄƿŝ�ƲǀŹŚưƽřŻƾƿ�ƹŹ�řŹƽ�ř�ƶŞƴě�ƶŤƃ�ƹ�ƺƬƷ�żŞſ�ƶŤƃƿŢſř�Ƶŵźĩ�ŵŚŬ��Ưǀ�ƱřżLT50�řƿřŶū�ƲƿřżƟř�Śŝ�ƶƿƴĩ�ŢƔƬƛ�ƂǀŶƽ�
�ƂƷŚĩƿƯ�ƹ�ŢƟŚǀ�ƱřżLC50�Ƴ�Ʊōǀ�żÎÍÒ�Ò�Ó�ƴĩǀŶƽ�Ư�źŝǀƬƾ�ƫǀŚŤƳ�Śŝ�ƶĩ�Ŷƃ�ŵŹƹōźŝ�źŤƿ�ƪƇŚů�Ūř�ŻřƿƤŰţ�Ʋǀ�Ţƃřŵ�ŢƤŝŚƐƯ�Ƣ

�Vu et al.,2007����
ŝ�ƩźŤƴĩ�ƪƯřƺƗ�Żř�ƵŵŚƠŤſř�Śŝ�šŚƟō�ƩźŤƴĩ�ƶŝ�ƶūƺţ�Śŝ�ƕƺưŬƯ�Źŵǀĥƺƫƺƿƃ�ƭƺưſ�ƝźƈƯ�ƂƷŚĩ�ƹ�ĨǀưǀŚƾƿ�ŚŤƳ�ƹƿ�ƪƇŚů�Ū

ř�ŻřƿƤŰţ�ƲǀƯ�Ƣƾř�Ʊřƺţƿŝ�ƶƳƺĮƴǀƫŚū�ƶŤƃ�ƩźŤƴĩ�ƶĩ�ŵƺưƳ�ƱŚǀ�ġŹŚƣ� Śŝ�żM.anisopliae�Ưƾ�ƃŚŝ�źţźƐų�Ʈĩ�ƹ�źţźŧƺƯ�ŶƳřƺţŶ� �Ưřǀ�Ŷ
Ưƾţō�šŚƘƫŚƐƯ�Źŵ�ƶĩ�ŵƹŹƾ�ƬưƗ�ŢƸū�ŹŵƾġŹŚƣ�Żř�ƵŵŚƠŤſř�Ʊŵźĩ�źţŚƷƽ�ŝǀŹŚưƽƃ�ƭƺưſ�ƝźƈƯ�ƂƷŚĩ�ƹ� řŻǀưǀŚƾƿ�ƫƺţ�ƹǀ�Ŷ

ƳŚĭŹř�šǇƺƈŰƯǀƭŚĭ�ƱŚƯŹƺƄĩ�Źŵ�ĨŚƷƽ�źţźŧƺƯƽ�ŵƺƃ�ƶŤƃřŵźŝ���
��
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