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ĪģǀƵŶ��

ſ� ƶƄěǀŹŚƿ� Ŷ�Lycoriella auripila Winn. (Diptera: Lycoriidae�ŹƺƟ�žĮƯ� ƹƿŶMegaselia halterata (Wood) (Diptera: 

Phoridae)�ġŹŚƣ�ƵŶưƗ�ŢƟōŚƷƽ�ƃŹƹźěƾAgaricus bisporus (Lge.) ��ŶƴŤƀƷ��Śŝ�ƶūƺţ�ƶŝ�ƪǀƀƳŚŤě�ƽǇŚŝ�ŢƯƹŚƤƯ�ƶŝ�ƵźƄůƂƧŚƷ�Źŵ�Ʋƿř�
ŢƟō�ƾſŹźŝ�ŢǀſŚƀů�ƱōŚƷ�ƶŝ�ŢƟōƂƧƽŚƷ�ŻŚŬƯ�ŹƺƄƧ�ƽźƯř�ƽŹƹźƋ�Ţſř� �ř� ŹŵƿſŚƀů�ƶƘƫŚƐƯ�Ʋǀ�ŹŚƸģ�ƶŝ�ŢƟō�ƹŵ�źƷ�ƪƯŚĩ� ƵźƄů�Ţ

ƵźƄůƵƹźĭ�Żř�ƂƧŚƷƽ�ƵźƄů�ƞƬŤŴƯŻŹř�ŵŹƺƯ�ƂĩƿŝŚƾ�ŢƟźĭ�Źřźƣ��ŶŝƿŰƯ�Źŵ�źƔƳ�ŵŹƺƯ�šřźƄů�ŹƺƔƴƯ�ƲǀƮƷ�ƹ�ƁŹƹźě�ŢƄĩ�Ǝ�ƽŻŚſ�Ʋſ
ŶƳŶƃ��Ż�ŹŵƿŢƀŬƴſƾ��ƚƫŚŝ�šřźƄů�ƾſŚưţç�ƶƫƺƫ�ƁƹŹ�Żř�ƵŻƹŹ�ƹ�ƵŵŚƠŤſř�ƂƿŚƯŻō�ƽŚƷLC50�Ƙţǀǀŵźĭ�ƲƿŶ��ŚŤƳ�ŽŚſř�źŝƿ�ƵŶƯō�Ţſŵ�ƶŝ�Ū
ƵźƄůźţ�ƂĩƽƹŹ�ƲƟƹźƬĩƽ�ſ�ƚƫŚŝ� ƵźƄůǀŹŚƿưſ�ŶƾŚſ�Żř�źţƿźŤƯźĜƿŹŵ�Ţſř�Ʋ�ƫŚůƾ�ŹƺƟ�ƚƫŚŝ�šřźƄů�ŢǀſŚƀů�ƶĩƿƵźƄů�ƶŝ�ŶƂƧ�ƽŚƷ

ŚſƿźŤƯźĜƿźţ�ƹ�Ʋƽ�Ţſř�ƱŚƀƨƿ�ƲƟƹźƬĩ��ƵźƄů�Ţǀưſźţ�Ƃĩƽ�ƹŹ�ƲƟƹźƬĩƽ�ſ�ƚƫŚŝ�šřźƄůǀŹŚƿŹƺƟ�ƹ�Ŷƿ�Ŷƿưſ�ŚƯř�Ţſř�ƱŚƀĪǀƵźƄů�Ţ��
Śſ�ƂĩƿźŤƯźĜƿƹŹ�Ʋƽ�ŹƺƟ�ƚƫŚŝ�šřźƄůƿŝ�ŶǀƂƜƫŚŝ�Żř�źţǀſ�ƲǀŹŚƿŢſř�Ŷ����

Ƭĩ�ƱŚĭĥřƹǀŶƽ���ŶƿŹŚǀſ�ƶƄě��ŶƿŹƺƟ�žĮƯ��Agaricus bisporus��LC50 

� �
 
Abstract 

Lycoriella auripila Winn. (Diptera: Sciaridae) and Megaselia halterata (wood) (Diptera: Phoridae) are major 
pests of cultivated mushrooms, Agaricus bisporus (Lge.) Imbach.� There is a need to determine the toxicity of 
pesticides allowable because these pests have high potential to develop resistance to insecticides. This study 
investigated the toxicity of four commercial insecticides against both adult pests. For this purpose, the insects were 
reared to the growing medium and contact bioassay was done by vial test and the LC50 values of the insecticides were 
determined. Granting to the results, trichlorfon was more toxic than cypermethrin against insect adult sciarid, while 
phorid adults had the same susceptibility to cypermethrin and trichlorofon. Toxicity of  trichlorfon insecticide was the 
same in both sciarid and phorid adults but cypermethrin was  more toxic against sciarid flies.  
Key words: Sciarid Fly, Phorid Fly,�Agaricus bisporus,�LC50 
 

ƶƯŶƤƯ��
ŶƿŹŚǀſ�ƶƄě�Lycoriella auripila (Winnertz) (Diptera: Sciaridae)��ŶƿŹƺƟ�žĮƯ�ƹ�Diptera: Phoridae��Megaselia halterata 

(wood)�ġŹŚƣ�ƵŶưƗ�ŢƟō�ƾƃŹƹźě�ƽŚƷAgaricus bisporus�ƹ�ġŹŚƣ�ƢƟƺƯ�Ŷǀƫƺţ�ƽřźŝ�ƾưƿřŵ�ŶƿŶƸţ�ƱŚƸū�źſřźſ�Źŵ�ƽŹŚŬţ�ƽŚƷ
�ŶƴŤƀƷ�Fletcher & Gaze, 2008; Richardson & Grewal, 1991����

ƵŵŚƯ�Ĩƿ�źƷ�ƹ�ŶƳŹřŵ�Ŷƫƹ�ŵřŻ�Źŵ�ƾƿǇŚŝ�ƪǀƀƳŚŤě�ŶƿŹŚǀſ�ƶƄě�ƚƫŚŝ�ƽŚƷæìå�æêå�ƾƯ�ƮŴţƶųźģ�ƹ�ŵŹřŸĭ�ƾĭŶƳŻ�ŵƺų�řŹ�
Źŵ�źŤưƧ�Żř�é�ƶŤƠƷ�ƪƯŚƧ�ƾƯ��ŶƴƧ�Hussey and Gurney, 1968� ���ŵƹŶů�ŶƿŹƺƟ�žĮƯ�ƵŵŚƯ� ƵźƄůêå�ƾƯ�ƮŴţ�ŵŹřŸĭ�ƶųźģ�ƹ

�Żř�źŤưĩ�Źŵ�ƾĭŶƳŻè�ƾƯ�ƪƯŚĩ�ƶŤƠƷ�ŵƺƃ�Smith et al., 2006����
ƾưƳ�ƶƿŸƜţ�ƶģ�źĭř�ƚƫŚŝ�šřźƄůƾƯ�ŚƯř�ŶƴƴĩŚŝ�ƮǀƤŤƀƯ�źǀƛ�ŹƺƏ�ƶŝ�ŶƴƳřƺţ�ƩŚƤŤƳř�ƶƴĩ�ŚƷ��ŚƷŶţŚưƳ�ŹƺĜſř�ġŹŚƣŚƷ�ƹ�ƽźŤĩŚŝŚƷ�

ŢƄĩ�ƶŝ�Ŷƴƴĩ�ŵŹřƹ�šŹŚƀų�ƾĩřŹƺų�ġŹŚƣ�ƽŚƷ�Gahular, 2014����
�ƖƣřƺƯ�źŤƄǀŝ�ŹŵƽŹŚưǀŝ�ƁźŤƀĭ�ƶŝ�ƲǀƜƫŚŝ�ƾƿŚƳřƺţ�Żř�ƾƃŚƳ�ŚƸƳō�ŢǀƠǀĩ�ƹ�ŵźĪƬưƗ�ƂƷŚĩ�ƹ�ŚƷŹƺƟƹźĜſř�ƽƹŹ�šŹŚƀų�ƽŚƷ
� Żř� ƾƃŚƳ� ƾģŹŚƣVerticillium�źĭŹŚưǀŝ� ľǇŚưŤůř� ƹƶƳƺĭ� ŶƴƳŚƯ� źĮƿŵ� ƽŚƷ� ƶŝ� ƢƬƘŤƯ� ƽŚƷCladobotryum�ƾƯŶƃŚŝ� �
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�Anonymous, 2002; Fletcher, 2008� ���ƾưƿřŵ�ƮůřżƯ�ƚƫŚŝ�šřźƄů�ƲǀƴĤưƷƱō�Źƺƌů�ƹ�Ƶŵƺŝ�Ʋǀģ�ġŹŚƣ�ƱřźĭŹŚĩ�ƽřźŝ�Źŵ� ŚƷ
ġŹŚƣ�ƝƹźƓ�ƪųřŵ�ŵŹřŵ�ƩŚŞƳŵ�ƶŝ�řŹ�ƩƺƈŰƯ�ƽŶƴƀě�ŹřŻŚŝ�ƂƷŚĩ�ƵŶƃ�ƽŶƴŝ�ƶŤƀŝ�ƽŚƷ�Eller, 2011; fletcher, 2008����

ŢƟō�ƾưĩ�ŵřŶƘţ��ŚƷŹƺƄĩ�ŜƬƛř�Źŵ�źƋŚů�ƩŚů�ŹŵġŹŚƣ�ƾƿŚǀưǀƃ�ƩźŤƴƧ�Źŵ�Ƃĩ�Ţſř�ƵŶƃ�ŢŞŧ�ƾƃŹƹźě�ƾƧřŹƺų�ƽŚƷ
�Shamshad, 2010���ƲƫŚſ�ŜƬƛř�Ʊřźƿř�Źŵ�ƶƧ�Ʋƿř�ƶŝ�źƔƳġŹŚƣ�ŢƄƧ�źƿŻ�ƽŚƷ�ƾţŚƤǀƤŰţ�ƹ�ŶƴŤƀƷ�ŢƟō�Ʋƿř�ƶŝ�Ƶŵƺƫō�ƾƧřŹƺų�ƽŚƷ

ƵźƄů�ƾƿřŹŚƧ�ƶƴǀƯŻ�ŹŵƂƧ�ƶŝ�ŢƯƹŚƤƯ�Żř�ƾƿǇŚŝ�ƪǀƀƳŚŤě�šŚƟō�Ʋƿř� �ƲǀƴĤưƷ�ƹ�ƶŤƟźĮƳ�ƭŚŬƳř�šŚƟō�Ʋƿř�ƶǀƬƗ�ŹƺƄƧ�ŻŚŬƯ�ƽŚƷ
ƵźƄůƂĩ�ŶƳŹřŵ�řŹ�ŚƷ�Shamshad et al., 2008�ƵźƄů�Śŝ�ƍŚŞţŹř�Źŵ�Ţſř�ƽŹƹźƋ��Ƃĩ�Śţ�ŵźǀĭ�ƭŚŬƳř�ƾţŚƤǀƤŰţ�ŹƺƄƧ�ŻŚŬƯ�ƽŚƷ
ƵźƄůƂƧƵƹźĭ�Żř�ƾƿŚƷŶƳŵźĭ�ƶǀƇƺţ�ŶƳŹřŵ�ŢƟō�ƾƿŚǀưǀƃ�ƩźŤƴƧ�Źŵ�ƾƿǇŚŝ�ƪǀƀƳŚŤě�ƶƧ�ƞƬŤŴƯ�ƽŚƷ����
��

ƁƹŹ�ƹ�ŵřƺƯ��ŚƷ��
ƵźƄůƂĩƂƿŚƯŻō�ŵŹƺƯ�ƽŚƷ 

�Żř�ƂƿŚƯŻō�Ʋƿř�Źŵé�ƵźƄůƪƯŚƃ�ƽŹŚŬţ�Ƃĩ��ƽźţ�ƲƟƹźƬĩ�Dipterex® SP800�ƺŞĮƴǀū�Ţĩźƃ�ŢųŚſ����ƾƫō�ƵźƠƀƟ�Ƶƹźĭ�Żř
� ƲƿźŤƯźĜƿŚſ�EC 400�ƱŚĭźĭ� Ʈſ�ƪĭ�ŢƧźƃ�ŢųŚſ� �ř� ƲƿŻŚƯƹźǀſ� �ŚƷŶǀŗƹźţźǀě� Ƶƹźĭ� Ż�Trigard® WP750��ŢƧźƃ�ŢųŚſ

ŚŤƴŬƴǀſ� ��ƲƟ�ƾƀĩƹźĜƿźƿŚě� ƹ�Admiral®EC100�ƺƯƺţ�ƾƯƺſ�ŢƧźƃ�ŢųŚſ� ��ƶƄě� ƶǀƬƗ�šřźƄů�ŶƃŹ� ƵŶƴƴĩ� ƮǀƔƴţ� Ƶƹźĭ� Żř
Ŷƃ�ƵŵŚƠŤſř�ŶƿŹƺƟ�žĮƯ�ƹ�ŶƿŹŚǀſ����

��
ƵźƄů�ƁŹƹźě��

ƶƄě�ƱŵŹƹō�ŢſŶŝ�ŹƺƔƴƯ�ƶŝžĮƯ�ƹ�ŚƷ�řŶŤŝř��ƲƀưƷ�ƚƫŚŝ�ƽŚƷžĮƯ�Ɩƣřƹ�ŚŤǀŝ�Ţĩźƃ�ġŹŚƣ�ƁŹƹźě�ƲƫŚſ�Żř�ƵŵŚƯ�ƹ�źƳ�ƽŚƷ
�ŹŵçêƖưū�ƱřźƸţ�śźƛ�ƽźŤƯƺƬǀƧŶƳŶƃ�ƽŹƹō���Żř�ŚƷƹŹǇ�ŢƄĩ�ƎǀŰƯ�ƶǀƸţ�ƽřźŝěǀŢ��Śŝ�ŽƺƯƾƳŚŞƛŚŝ�ĨƷō��ŢŞƀƳ�ƶŝæ�è���Żř

ƳŻƹ�ƑŚŰƫƾ��Ŷƃ�ƵŵŚƠŤſř��ŹƺƔƴƯ�Ʋƿř�ƽřźŝ�æçå�ě�ƍƺƬŴƯ�ƭźĭǀŢ��ŽƺƯƹ�ƾƳŚŞƛŚŝ�ĨƷō��Śŝèå�ƯǀƬƾǀƫźŤ��śō�Ƶŵźĩ�žǀų�žĜſ
çå�ƯǀƬƾǀƫźŤ�ŹŸŝ��ƶƟŚƋř�ġŹŚƣźųō�Źŵ�ƹ�Ŷƃ�źƓ�ƶŝƹƝ��ƾĪǀŤſǈě�æê�í�źŤƯ�ƾŤƳŚſ���ƪƤŤƴƯŶƿŵźĭ� �ƵŵŚƯō�Żř�žě�ƎǀŰƯ�ƽŻŚſ

�ƶƬƇŚƟǈŝ�ƁŹƹźěçå��ƹ�ŶƿŹŚǀſ�ƚƫŚŝ�ƶƄěçå�ŶƳŶƃ�ƽŻŚſŚƷŹ�ƝźƓ�źƷ�ƪųřŵ�Źŵ�ƶƳŚĭřŶū�ŹƺƏ�ƶŝ�ŶƿŹƺƟ�ƚƫŚŝ�žĮƯ���ŹƺƔƴƯ�ƶŝ
ƀŝ�ƽŹƺţ� Śŝ�ƝƹźƓ�ƶƳŚƷŵ�ƶƿƺƸţŶƃ�ƶŤ� ��Żř�ŶƘŝçé�Ŷƿŵźĭ�ƝŸů�ƾƨǀŤſǈě�ƝƹźƓ�Żř�ƚƫŚŝ�šřźƄů�ŢƗŚſ� ��ƲƫŚſ�Źŵ�ƝƹźƓ

�ƽŚƯŵ�Źŵ�ġŹŚƣ�ƁŹƹźěçtçê��ƾŞƀƳ�ŢŝƺƏŹ��ŽƺǀƀƬſ�ƶūŹŵêtíå��ŶƳŶƃ�ƽŹřŶƸĮƳ�ƾĪƿŹŚţ�Źŵ�ƹ�ŶƇŹŵ(Clift & Toffolon, 

1981)���Żř�ŶƘŝ�ľŚŞƿźƤţ�ŶƿŹŚǀſ�ƚƫŚŝ�šřźƄů�ƾƐƿřźƃ�Ʋǀƴģ�Źŵçí�ţ�ƚƫŚŝ�ŶƿŹƺƟ�žĮƯ�ƹ�ŻƹŹ�Żř�ŶƘŝ�ľŚŞƿźƤæî�ƾƯ�źƷŚƓ�ŻƹŹŶƳƺƃ���
��

ƚƫŚŝ�šřźƄů�ƾŬƴſ�ŢƀƿŻ��
Ƃĩ� ƵźƄů�Ţǀưſ�ƲǀǀƘţ�ƽřźŝ�ƂƿŚƯŻō� ƶƫƺƫ�ƁƹŹ� Żř�ƾƿŚǀưǀƃ�ƽŚƷ�Vial test� �Ŷƃ�ƵŵŚƠŤſř� �ƶƫƺƫ� Żř�ƁƹŹ�Ʋƿř� Źŵ�ƽŚƷ

ƶƄǀƃ�źƐƣ� ƶŝ�ƾƿřçè��ƩƺƏ�ƹ� źŤƯ�ƾƬǀƯæåå��ƮŬů�ƶŝ� źŤƯ�ƾƬǀƯéå�ƾƬǀƯŶƃ�ƵŵŚƠŤſř� źŤǀƫ� ��ƪƣřŶůë��ƽřźŝ� Żŵ�ŢƀƿŻ�ƂƿŚƯŻō
ŶƳŶƃ�śŚŴŤƳř�ƾƿŚƸƳ�ƾŬƴſ��ƵŵŚƯō�Żř�žěƶƫƺƫ�ƾƬųřŵ�ŹřŶū��źƔƳ�ŵŹƺƯ�ƽŚƷŻŵ�ƽŻŚſ�ƵŶƃ�ƶŤƄƛō�źƔƳ�ŵŹƺƯ�Ʈſ�ƶŝ�ƂƿŚƯŻō�ƽŚƷ

ƶƫƺƫ�žĜſŶƃ�ĨƄų�ƵŚĮƄƿŚƯŻō�Ǝƿřźƃ�Źŵ�ƂƿŚƯŻō�ƽŚƷ��žĮƯ�ƽŚƷç��ŵřŶƘţ�ƶŝ�ƵŻƹŹæå��ƹ�ŶƳŶƃ�ƪƤŤƴƯ�ƶƫƺƫ�źƷ�ƪųřŵ�Źŵ�ŵŶƗ
�ƹ�ƽŹƺţ� Śŝ�ƶƫƺƫ�śŹŵ�ƶƬƇŚƟǈŝŶƳŶƃ�ƶŤƃřŵ�ƶĮƳ�ƽŵƺưƗ�šŹƺƇ�ƶŝ�ƹ�Ŷƃ�ƶŤƀŝ�Ƃĩ� �žĮƯ�ƶƿŸƜţ�ŹƺƔƴƯ�ƶŝ�ƶŞƴě�ƽŹřŶƤƯ� ŚƷ

�Ŷƴƣ�śō�ƩƺƬŰƯ�ƶŝ�ƶŤƄƛō�æå���Ŷƃ�Ƶŵřŵ�Źřźƣ�ƽŹƺţ�ƽƹŹ� �ƶƫƺƫ�ƾƬųřŵ�ŹřŶū�ƮƷ�ŶƷŚƃ�ŹŚưǀţ�Źŵ�źƐƤƯ�śō�ƶŝ�ƂƿŚƯŻō�ƽŚƷ
Ŷƃ�ƶŤƄƛō� �ƶƫƺƫ�ƽŚƯŵ�Źŵ�ġŹŚƣ�ƁŹƹźě�ƲƫŚſ�ƎǀŰƯ�Źŵ�ƂƿŚƯŻō�ƽŚƷçtçÒ�ƺǀƀƬſ�ƶūŹŵ�ƾŞƀƳ�ŢŝƺƏŹ� �ŽÒtíå��ƹ�ŶƇŹŵ
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ŶƳŶƃ�Ƶŵřŵ�Źřźƣ�ƪƯŚĩ�ƾĪƿŹŚţ� ��Żř�žěçÑ�žĮƯ�ŵřŶƘţ�ŢƗŚſ�ŹřźĪţ�ŢŝƺƳ�ƶſ�Źŵ�ƂƿŚƯŻō�Ʋƿř�Ŷƃ�ƁŹŚưƃ�ƵŶƳŻ�ƹ�ƵŵźƯ�ƽŚƷ
Ŷƃ��ƵŵřŵƵźƄů�Żř�Ĩƿ�źƷ�ƽřźŝ�ƵŶƯō�ŢſŶŝ�ƽŚƷƂĩ�ŹřżƟř�ƭźƳ�Źŵ�ŚƷSAS V9.1�ŶƳŶƃ�żǀƫŚƳō�Ţǀŝƹźě�ƶƯŚƳźŝ�Śŝ� 

��
ŪƿŚŤƳ��

ŵ� ƹ�ŢǀſŚƀů�ƾŝŚƿŻŹř� �ƚƫŚŝ�šřźƄů�šŚƠƬţ�ŶƇŹçÑ�ŢƔƬƛ� Śŝ�ŽŚưţ� Żř� ŶƘŝ�ŢƗŚſƵźƄů�ƞƬŤŴƯ�ƽŚƷ�ƁƹŹ� ƶŝ�Ƃĩ
�ŹřŶƤƯ�ƶĩ�ŵřŵ�ƱŚƄƳ�ƾŬƴſ�ŢƀƿŻLC50�ƂƿŚƯŻō�Żř�ƵŶƯō�Ţſŵ�ƶŝƵźƄů�ƽřźŝ�ŶƿŹŚǀſ�ƚƫŚŝ�ƶƄě�ƽƹŹ�źŝ�ŚƷƂĩ��ƲƟƹźƬĩ�ƽźţ�ƽŚƷ

�Ŝǀţźţ� ƶŝ�ƲƿźŤƯźĜƿŚſ� ƹìç�ææ��ƹÑÑ�æí� ƭźĭ�ƾƬǀƯ�ƵźŧƺƯ� ƵŵŚƯ� �� źŝ� ƹ� źŤǀƫ� źŝƂĩ� ƵźƄů�ƽřźŝ�ŶƿŹƺƟ�žĮƯ�ƽƹŹ�ƽźţ�ƽŚƷ
�Ŝǀţźţ�ƶŝ�ƲƿźŤƯźĜƿŚſ�ƹ�ƲƟƹźƬĩåè�ææ��ƹÓÒ�î�Ŷƃ�ƵŵŻ�ƲǀưŴţ�źŤǀƫ�źŝ�ƭźĭ�ƾƬǀƯ� �ƵźƄů�ƵŶƯō�Ţſŵ�ƶŝ�ŪƿŚŤƳ�ŽŚſř�źŝ�Ƃĩ

ƾưſ� ŶƿŹŚǀſ� ƚƫŚŝ� ƵźƄů�ƽƹŹ�ƲƟƹźƬĩ�ƽźţŢǀſŚƀů� ŶƿŹƺƟ� ƚƫŚŝ�šřźƄů� ƶĩ�ƾƫŚů� Źŵ�Ţſř�ƲƿźŤƯźĜƿŚſ� Żř� źţ�ƹŵ� ƶŝ� ƱŚƃ
ƵźƄůźǀųř�ƂƧ�ŵƺŝ�ƱŚƀƨƿ���ŢƔƬƛ�ƶƀƿŚƤƯêå�ƵźƄů�šŚƠƬţ�ŶƇŹŵƂĩ�ƱŚƴǀưƏř�ŵƹŶů�Śŝ�ƾƳŚƃƺĜưƷ�ƁƹŹ�ƶŝ�ŚƷÖÒ����ŵřŵ�ƱŚƄƳ

ƵźƄů�Ţǀưſ�ƶƧƽźţ�ƂĩƾƴƘƯ�ƝǈŤųř�ƹ�Ƶŵƺŝ�ƶŝŚƄƯ�ƶƳƺĭ�ƹŵ�Ʋƿř�ƽƹŹ�ƲƟƹźƬĩ�ƱŚƄƳ�ŪƿŚŤƳ�źĮƿŵ�šŹŚŞƗ�ƶŝ�ŶƳŹřŶƳ�ŵƺūƹ�ƽŹřŵ
ƾƯƵźƄů�Ʋƿř�ƾƿřŹŚĩ��ŶƷŵŶƿŹŚǀſ�ƚƫŚŝ�šřźƄů�ƽƹŹ�źŝ�Ƃĩ�ƵźƄů�ŵŹƺƯ�Źŵ�ŚƯř�Ţſř�ƱŚƀĪƿ�ŶƿŹƺƟ�ƹ�ŹřŶƤƯ�ƲƿźŤƯźĜƿŚſ�Ƃĩ

LC50��ŶƿŹŚǀſ�ƶƄě�ƚƫŚŝ�ƽƹŹ�źŝ�ƵŶƯō�Ţſŵ�ƶŝ�ÑÑ�æí��ŶƿŹƺƟ�žĮƯ�ƚƫŚŝ�ƽƹŹ�źŝ�ƹ�ÓÒ�î��ƾƯŶƃŚŝ���ƾƳŚƃƺĜưƷ�ƲŤƃřŶƳ�źƏŚų�ƶŝ
�ƱŚƴǀưƏř�ŵƹŶů�ƲǀŝLC50�ƾƯ� ŚƷƵźƄů�Ţǀưſ�ŢƠĭ�ƱřƺţƂǀŝ�ŶƿŹƺƟ�ƚƫŚŝ�šřźƄů�ƽƹŹ�ƲƿźŤƯźĜƿŚſ�Ƃĩ�źţ�ŶƿŹŚǀſ�ƲǀƜƫŚŝ� Żř

�Ţſř��ƩƹŶūæ��ƾƀĩƹźě�ƽźě�ƹ�ƲƿŻŚƯƹźǀſ�Ʈſ�ƹŵ�ƲǀƴĤưƷƵŶƴƴĩ�ƮǀƔƴţ�Żř�ƶĩ�ƲƟŢƔƬƛ�Źŵ�ŶƴŤƀƷ�šřźƄů�ŶƃŹ�ƽŚƷ�ƽŚƷ
ÒÍÍÍ�� ƹæåååå�ƾěƾě� Żř� źŤưĩ�ƾĭŶƴƄĩ� ƚƫŚŝ�šřźƄů�ƽƹŹ� ƾţŹŚŬţ� ƱƺǀſǇƺƯźƟ� Żř� ƭřçå� ��ƝǈŤųř� źĮƿŶưƷ� Śŝ� ƹ� ŶƴŤƃřŵ
ƾƴƘƯ�ŶƴŤƃřŶƳ�ƽŹřŵ��ƩƹŶūç�����

��
ŦŰŝ��

ƵźƄů�ƕƺƳ�ĢǀƷ� źƋŚů�ƩŚů� Źŵ�Ʊřźƿř� Źŵ�žĮƯ�ƩźŤƴƧ�ƽřźŝ�ƾưſŹ�šŹƺƇ�ƶŝ�ƾƄƧ�ƵŶǀſźƳ�ŢŞŧ� ƶŝ�ƾƧřŹƺų�ġŹŚƣ�ƽŚƷ
Ţſř� �ƾƯ�ƱŚƄƳ�ƢǀƤŰţ�Ʋƿř� Żř�ƪƇŚů�ŪƿŚŤƳƵźƄů�ƶƧ�ŶƷŵ�ƂƧ��ƶǀƬƗ�ƾƫƺŞƣ�ƪŝŚƣ�ƾĭŶƴƄƧźŧř�ƲƿźŤƯźĜƿŚſ�ƹ�ƲƟƹźƬƧ�ƽźţ�ƽŚƷ

ƵźƄů�ƹ�ŶƴŤƃřŵ�ŶƿŹŚǀſ�ƹ�ŶƿŹƺƟ�ƚƫŚŝ�šřźƄů�ƂƧƽźě�ƽŚƷ�ƹźě�źŝ�ƶģźĭř�ŶƳŵƺŞƳ�źŧƺƯ�ƚƫŚŝ�šřźƄů�ƽƹŹ�ƲƿŻŚƯƹźǀſ�ƹ�ƲƟ�ƾƀƧ
�ŶƴŤƀƷ�źŧƺƯ�šŚƟō�Ʋƿř�ƽƹŹǇ�ƶƬůźƯ�ƽƹŹ�ƱřźĮƄƷƹĦě�źƿŚſ�ŪƿŚŤƳ�ŽŚſř�Erler et al., 2011� �Shamshad et al., 2008, 2009��

White, 1997����
ƵźƄů� ŵźŝŹŚƧ�ƂƧƲƫŚſ� Źŵ� ŚƷ� ƭŚŬƳř� ƾƇŚų�Ţƣŵ� Śŝ� ŶƿŚŝ� Ʊřźƿř� Źŵ� ġŹŚƣ�ƁŹƹźě� ƽŚƷ�Ōżū� ƾƧřŹƺų� ġŹŚƣ� řźƿŻ� ŵźǀĭ

ƾƯ�ŹƺƄƧŹŵ�ƮƫŚſ�šǇƺƈŰƯŶƃŚŝ��ŢƟō�ƵŶƳŚưǀƣŚŝ�ƂƿřżƟř�ƱŚƨƯř��Ʊō�ŢƄƧ�ƎǀŰƯ�ƹ�ġŹŚƣ�ŢƟŚŝ�ƾŬƴƠſř�ƾĭĦƿƹ�ƲǀƴĤưƷ�ƂƧ�ŚƷ
ƾƯ�ƂƿřżƟř�ƩƺƈŰƯ�Ʋƿř�Źŵ�řŹ�ŶƷŵ��ƵźƄů�ƂƧƲƫŚſ�Żř�źƋŚů�ƶƫŚƤƯ�ƱŚĭŶƳŹŚĮƳ�ƾƳřŶǀƯ�ƾſŹźŝ�ŽŚſřźŝ�ƂƿŚƯŻō�ŵŹƺƯ�ƽŚƷ��ƽŚƷ

źŝ�ƹ�ġŹŚƣ�ƁŹƹźě�ƵŶƃ�śŚŴŤƳř�ŵƺūƺƯ�ƾưƬƗ�ƖŝŚƴƯ�ƾſŹźŝ�ƢŞƏ�ŶƳř��ƵźƄů�śŚŴŤƳř��ƪǀƫŵ�ƶŝ�ƂƿŚƯŻō�ƭŚŬƳř�ƽřźŝ�ƲƿźŤƯźĜƿŚſ�ƂƧ
ƲƫŚſ�Źŵ�Ʊō�Ɩǀſƹ�ŵźŝŹŚƧ�Ţſř�ƱřŹřŶƳŚŤƀě�ƽřźŝ�ƾŝŚŴŤƳř�źŧř�ƲŤƃřŵ�ƹ�ƁŹƹźě�ƽŚƷ�Mann & Worthing, 2003� �ƵźƄů�ƹ��ƂƧ

ƽźţ�� ƶƿżŬţ� ƹ� ƱǇŚŝƹŵ� ƽřźŝ� Ʊŵƺŝ� ƾƇŚƈŤųř� źƏŚų� ƶŝ� ƲƟƹźƬƧ� ŵƺŝ� ƎǀŰƯ� Źŵ� Ʊō� Ɩƿźſ�� �ƱřŹŚƨưƷ� ƹ� ƾŴǀƃÎÐÔÖ���
ƵźƄů�ƂƧ�ƽźě�ƹ�ƲƿŻŚƯƹźǀſ�ƽŚƷ�ƾƀƧƹźě��Ƶƹźĭ�Żř�ƲƟIGR�ġŹŚƣ�ƽƹŹ�źŝ�Ōƺſ�źŧř�ƲŤƃřŶƳ�ŜŞſ�ƶŝ�ƲŤƃřŵ�ƹ�ŚƷLD50��ƽřźŝ�ǇŚŝ
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�ŶƳŶƃ�śŚŴŤƳř�ƱŚƀƳř�Dmoch et al., 1989; Erler et al., 2011� �ƵźƄů�ƲƿŻŚƯƹźǀſ�ƶƧ�Ʋƿř�ƲưƋ�ŵ�ƽřźŝ�ƾƇŚƈŤųř�ƂƧ�ƱǇŚŝƹ
�Ţſř�Mann & Worthing, 2003����

ŢƀƿŻ� Żř� ƪƇŚů� ŪƿŚŤƳƵźƄů� �ŵřŵ� ƱŚƄƳ� ŶƿŹƺƟ� ƹ� ŶƿŹŚǀſ�šřźƄů�ƽƹŹ� ƾŬƴſ�ƂƧƽźţ� ƹ� ƲƿźŤƯźĜƿŚſ� ƽŚƷ�źŧř� ƲƟźƬƧ
ŶƴŤƃřŵ�ƚƫŚŝ�šřźƄů�ƽƹŹ�ƾŝƺų�ƾſŚưţ��ƵźƄů�ƾſŚưţ�źŧř�ƂƿŚƯŻō�Ʋƿř�Źŵ�ƵŶƯō�Ţſŵ�ƶŝ�ŪƿŚŤƳ�ŽŚſř�źŝ�źŝ�ƲƟƹźƬĩ�ƽźţ�Ƃĩ

ě�ƚƫŚŝ�šřźƄů�ƽƹŹŢſř�ƱŚƀĪƿ�ŶƿŹƺƟ�žĮƯ�ƹ�ŶƿŹŚǀſ�ƶƄ��ƵźƄů�źŧř�ƾƿř�ƶƘƫŚƐƯ�Źŵ�ƶƄě�ƹŹǇ�ƩźŤƴĩ�ŢƸū�ƲƟƹźƬĩ�ƽźţ�Ƃĩ
�ŶƿŹŚǀſLycoriella auripila��ŶƿŹƺƟ�žĮƯ�ƹMegaselia halterata�Ŷƃ�ƾſŹźŝ�ƾƫřƺŤƯ�ƩŚſ�ƶſ�ƽřźŝ���Ʈſ�Żř�žě��ŵřŵ�ƱŚƄƳ�ŪƿŚŤƳ

ŶƿŹƺƟ�žĮƯ�ƹ�ŶƿŹŚǀſ�ƶƄě�ƹŹǇ�ƶǀƬƗ�ƲƟƹźƬĩ�ƽźţ��ŵŚſƺƴǀĜſř��ŵƹŶů�Źŵ�ƹ�ƶŤƃřŵ�řŹ�źǀŧŚţ�ƲƿźŤƄǀŝÕÍ�ƶƄě�ŢǀƘưū�ŶƇŹŵ�ƽŚƷ
žĮƯ� ƹ� ŶƿŹŚǀſƾƯ�ƂƷŚĩ� řŹ� ŶƿŹƺƟ�ƽŚƷ� ŶƷŵ�Babar et al., 2012; 2014� ���Źŵ�ƲƿźŤƯźěŚſ� ƹ�ĨƿĦƬŝ� ŹƺƄĩ� Źŵ�ƲƟƹźƬĩ�ƽźţ

ŢƟō�ƶƬưū�Żř�ƱŚŤƀƸƫƂƧƾƯ�ŚěƹŹř�Źŵ�ƾĩřŹƺų�ġŹŚƣ�šŚƟō�ƽřźŝ�ƵŶƃ�ŢŞŧ�ƽŚƷ�ŶƴƃŚŝ�Fletcher & Gaze, 2008����ƱŚƴǀưƏř�ŵƹŶů
LC50�ƵźƄů�Źŵ�ƶƳƺĭ�ƹŵ�źƷ�ƽřźŝ�ƵŶƯō�ŢſŶŝ�ƽŚƷƵźƄů�ƲƟƹźƬƧ�ƽźţ�ƶƧ�Ţſř�ƕƺƋƺƯ�Ʋƿř�ƵŶƴƴƧ�ŶǀƿŚţ�ƲƟƹźƬĩ�ƽźţ�ƂƧ�ƂƧ

ƾƯ�ġŹŚƣ�ƁŹƹźě�ƲƫŚſ�ƽřźŝ�ŜſŚƴƯŶƃŚŝ���
ƶƄě�ŢǀſŚƀů� ƶƧ� ŵřŵ�ƱŚƄƳ�ġŹŚƣ�ƁŹƹźě�ƲƫŚſ� Źŵ�ƱǇŚŝƹŵ� Żř� ƶƳƺĭ� ƹŵ� ƶƀƿŚƤƯƵźƄů�ƶŝ�ŶƿŹŚǀſ�ƽŚƷƧ�ƲƿźŤƯźĜƿŚſ�Ƃ

žĮƯ�ƶŝ�ŢŞƀƳŢſř�źŤưĩ�ŶƿŹƺƟ�ƽŚƷ���ƲƿźŤưƸƯ�ŻřƾƬƯřƺƗ�ƾƯ�ƶƧƵźƄů�ƶŝ�ŶƿŹŚǀſ�ƶƄě�ŢƯƹŚƤƯ�ƂƿřżƟř�Źŵ�ŶƳřƺţƂƧ�źŧƺƯ�ŚƷ
Ţſř�ŶƿŹƺƟ�žĮƯ�Śŝ�ƶƀƿŚƤƯ�Źŵ�ƩŚſ�Źŵ�Ʊō�ƪƀƳ�ŵřŶƘţ�Ʊŵƺŝ�ǇŚŝ�ƹ�Ʊō�ƭƹřŶƯ�ŢǀƫŚƘƟ�ŶƃŚŝ���ŭƺƐſ�źǀŧŚţ�ŢŰţ�źŤƄǀŝ�ƶŬǀŤƳ�Źŵ

ř�ƶŤƟźĭ�Źřźƣ�ƵŶƃ�ƾƃŚĜưſƵźƄů�ƶŝ�ƭƹŚƤƯ�ŵřźƟř�ƱŶƯō�ŵƺūƹ�ƶŝ�ƩŚưŤů�ƂƧ�ŜƬƛř�ŶƿŹƺƟ�ŢǀƫŚƘƟ�ƶƧ�ƾţŹƺƇ�Źŵ��ŶŝŚǀƯ�ƂƿřżƟř�ŚƷ
ƾƯ� ŵƹŶŰƯ�ƱŚŤƀŝŚţ� ƹ� ŹŚƸŝ� ƶŝ�� ŵƺƃ�Fletcher & Gaze, 2008�ƵźƄů�ƽŹřŶƿŚě� ƶƨƴƿř� ƶŝ� ƶūƺţ� Śŝ�ƲǀƴĤưƷ� ���Źŵ�ƲƿźŤƯźĜƿŚſ�ƂƧ

ƽźţ�Śŝ�ƶƀƿŚƤƯ�Źŵ�ƎǀŰƯ�ƩŚưŤůř�ƶƬŘƀƯ�ƲǀưƷ�Ţſř�źŤƄǀŝ�ƲƟƹźƬƧžĮƯ�ŢƯƹŚƤƯ�ƂƿřżƟřƽźţ�ƶŝ�ŚƷƾƯ�ƂƷŚƧ�řŹ�ƲƟƹźƬƧŶƷŵ���Źŵ
ƵźƄů�ƽŚƿŚƤŝ�ƾƨƿĥƺƫƺǀŝ�źǀŧŚţ�ƱřżǀƯ�ƾƃŹřżĭƂƧ�Żř�źŤưƧ�Ŝǀţźţ�ƶŝ�ƺƯ�īźŝ�ƽƹŹ�ƎǀŰƯ�Źŵ�ƽŶǀƿƹźţƹźǀě�ƹ�ƲƟƹźƬƧ�ƽźţ�ƽŚƷ

ÎÍ��ƹÏÍ�Ŷƃ�ƱŚǀŝ�ŻƹŹ�(Sheikhigarjan et al., 2001)��ƶƘƫŚƐƯ�Źŵ�Ǝſƺţ�ƶĩ�ƾƿřTiancong��ƩŚſ�Źŵ�ƱřŹŚĪưƷ�ƹÏÍÍÓ��źŧř�ƵŶƃ�ƭŚŬƳř
� ƶƄě� ƹŹǇ�ƽƹŹ� źŝ� ƲƿźŤƯźĜƿŚſ� ƮſBradysia odoviphaga (Dip: Sciaridae)�� ŹřŶƤƯ� ƹ�ŢƟźĭ� Źřźƣ� ƶƘƫŚƐƯ� ŵŹƺƯmg/L�ÑÏ�ÑÑ�

 LC50�ƵźƄů�Ĩƿ�ƲƿźŤƯźĜƿŚſ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŪƿŚŤƳ�ƹ�ŵƺŝ�ƩźŤƴĩ�ƽřźŝ�ƩƺŞƣ�ƪŝŚƣ�ƂĩB. odoviphaga�Ţſř����
ƵźƄů�ƾſŚưţ�źŧř�Ƃĩŵƺŝ�ƲǀƿŚě�ƾƬǀų�ŢƔƬƛ�ƲƿźţǇŚŝ�Źŵ�ƲƟ�ƾƀĩƹźě�ƽźě�ƹ�ƲƿŻŚƯƹźǀſ��ƵźƄů�ƹŵ�źƷ��ƂƧIGR��ŵŹƺƯ

ƾưƳ�ƪƯŚĩ�šřźƄů�īźƯ�ŜŞſ�ƲƿŻŚƯƹźǀſ�ƶĪƴƿř�źŝ�ƾƴŞƯ�ƲǀƤƤŰƯ�źƿŚſ�ŪƿŚŤƳ�Śŝ�ƶƧ�ŶƳŹřŶƳ�ƽźǀŧŚţ�ƚƫŚŝ�šřźƄů�ƽƹŹ�ƂƿŚƯŻō��

ƮŴţ�ƱřżǀƯ�ƶƿŸƜţ�Żř�ŶƘŝ�ƾƫƹ�ŵŹřŵ�ŢƤŝŚƐƯ�ŵƺƃƱō�ƽżƿŹƾƯ�ƂƷŚĩ�ŚƷ�ŶŝŚƿ��Ball, 2001� ��ƢǀƤŰţ�Źŵ�ŢƀƿŻ�Żř�ƝŶƷ�źƋŚů�

źƄů�ƾŬƴſƵƂƧ�ƽŚƷIGR�žĮƯ�šŚƠƬţ�źŨƧřŶů�ƲǀǀƘţ�ƚƫŚŝ�šřźƄů�ƽƹŹ�ŚƷ��ÏÍ��šŚƠƬţ��ŢƔƬƛ�Źŵ�ƽŚƷÒÍÍÍ��ƹÎÍÍÍÍ�
ŵƺŝ�źŤǀƫźŝ�ƭźĭ�ƾƬǀƯ���

ŢƀƿŻŢƀƿŻ�Śŝ�ƶƀƿŚƤƯ�Źŵ�ƚƫŚŝ�šřźƄů�ƾŬƴſ�ŚƷƹŹǇ�ƾŬƴſ�Clift & Terras, 1992��Ƣǀƣŵ�ƁƹŹƱŚſō��źţ�ƭŚŬƳř�ƪŝŚƣ�ƹ�źţ
Ţſř�ƾƧřŹƺų�ġŹŚƣ�ƁŹƹźě�ƪŰƯ�Źŵ��ƾƯ�ƁƹŹ�Ʋƿř�Żř�ƵŵŚƠŤſř�ŚŝžĮƯ�ŢƯƹŚƤƯ�ŢǀƘƋƹ�šŶƯ�ƵŚţƺƧ�Źŵ�ƱřƺţƵźƄů�ƶŝ�ŚƷ�ƂƧ��

ƾſŚưţ�ƽŚƷ��ƵźƄů�źŧř�ƾŝŚƿŻŹř�ŚƯř��ŵźƧ�ƆŴƄƯ�řŹ�ƾŞƈƗ�ƂƧ�ƽŚƷIGR�ƾưƳ�ƶǀƇƺţ�ƚƫŚŝ�šřźƄů�ƽƹŹ�ŵƺƃ���
ŢƀƿŻ�ƁƹŹ�ŹŵŽŚƀů��ŶƿŹŚǀſ�ƹ�ŶƿŹƺƟ�ƽŚƷƹŹǇ�ƾŬƴſ��ƽŚƐų�ƩŚưŤůř�ŶƷŚƃ�Źŵ�ǇŚŝ�šŚƠƬţ�ƹ�ƾƿŚŬŝŚū�ƶŝ�ŚƸƳō�Ʊŵƺŝ

ŢƀƿŻƾƯ�ƂƿřżƟř� řŹ�ƾŬƴſ�ŶƷŵ��ŢƀƿŻ�ƽřźŝ�ƲƿřźŝŚƴŝ�ŻŚǀƳ�ƽźŤƄǀŝ�šřżǀƸŬţ�ƹ�ƶŝźŬţ��ƆƈŴţ�šřźƄů�Ʋƿř�ƽŚƷƹŹǇ�ƾŬƴſ
Ţſř��źŤƀŝ�Żř�ŚƷƹŹǇ�ƱŵźƧ�řŶū�ƱŚƯŻ�Źŵ�ƹ�ŢƀǀƳ�ƆŴƄƯ�ƾƃŚĜưſ�Żř�ƪŞƣ�ŢǀƘưū�Ƣǀƣŵ�ŵřŶƘţ�ƁƹŹ�Ʋƿř�Źŵ�ƲǀƴĤưƷ��ŢƄƧ

ƾƯ� řŶǀě�ƂƿřżƟř� ŚƷƹŹǇ�šŚƠƬţ�ŶƴƧ� ��ƁźŤƀĭ� Żř� ƽźǀĮƄǀě� ƽřźŝ� ƾſŚưţ� ƭƺưſ� Śŝ� ŚƷƹźƷřŹ� ƹ� ŚƷ� Źřƺƿŵ� ƾƃŚĜưſ� ƩŚů�Ʋƿř� Śŝ
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žĮƯ�ƲƫŚſƹ� ŚƷƹźƷřŹ� Źŵ�ŢƟō� ƮƧřźţ� ƶƧ�ƾƳŚƯŻ� ƵĦƿƹ� ƶŝ� �Ţſř� ŶǀƠƯ� ŹŚǀƀŝ� ġŹŚƣ�ƽŚƷ�ƩŚưŤůř� ƹ�Ţſř� ǇŚŝ� ġŹŚƣ�Ɓƹźě�ƽŚƷ
ŢƄƧ�ƾĭŵƺƫō�ŵŹřŵ�ŵƺūƹ�ŶƿŶū�ƽŚƷ�Anonymous, 2002����

 
�ƩƹŶūæ��ƾƄƿŚƯŻō�ƽŚƷ�Ƃĩ�ƵźƄů�ƶŝ�ŶƿŹƺƟ�žĮƯ�ƹ�ŶƿŹŚǀſ�ƶƄě�ƚƫŚŝ�šřźƄů�ŢǀſŚƀů�ƾŝŚƿŻŹř���

Table 1. Susceptibility of sciarid and phorid adults to cypermethrin and trichlorfon. 

 

Insect Insecticide Df Slope ±SE Intercept±E LC 50 (LC95%) PPM X2 Pr 

Sciarid 

Cypermethrin 10 2.42�0.27 -4.02�0.43 18.44(16.89-20.5) 12.83 0.23 

Trichlorfon 8 2.72�0.22 -3.18�0.27 11.72(10.76-12.71) 8.42 0.39 

Phorid 

Cypermethrin 8 5.2�0.51 7.19�0.68 9.65(9.12-10.29) 7.69 0.46 

Trichlorfon 7 2.00�0.19 -2.29�0.23 11.03(9.79-12.38) 4.93 0.66 

�ƩƹŶūç��ƵŶƴƴĩ�ƮǀƔƴţ�Ƶƹźĭ�Żř�ƾƄƿŚƯŻō�ƽŚƷ�Ƃĩ�ƵźƄů�ƶŝ�ŶƿŹƺƟ�žĮƯ�ƹ�ŶƿŹŚǀſ�ƶƄě�ƚƫŚŝ�šřźƄů�ŢǀſŚƀů�ƾŝŚƿŻŹř�ƽŚƷ
šřźƄů�ŶƃŹ���

Table 2. Susceptibility of sciarid and phorid adults to Insect Growth Regolator (IGR's) insecticides. 

Insect Insecticide 
Concentration� 

F˷ormulation (a.i.) 
mg/L 

Mortality 

Sciarid 

Cyromazine 10000(7500) 19.3�0.1 

Pyriproxyfen 10000(1000) 19.6�0.1 
0 - 0 

Phorid 
Cyromazine 10000(7500) 19.3�0.1 

Pyriproxyfen 10000(1000) 19�0.16 
0 - 0 

 

ƾƯ�ƱŚƄƳ�ƪƇŚů�ŪƿŚŤƳ�ƾƬƧ�ŹƺƏ�ƶŝ��ŶƷŵƵźƄů�ƶŝ�ŢƯƹŚƤƯ�ƪǀƀƳŚŤěƂƧƶƄě�Źŵ�ŚƷžĮƯ�Żř�źŤƄǀŝ�ŶƿŹŚǀſ�ƽŚƷ�ŶƿŹƺƟ�ƽŚƷ
Ţſř��ŢƟō�Żř�ƵŵŚƠŤſřƂĩƱō�Żř�ƵŵŚƠŤſř�ƶĪƬŝ��ŵƺƃ�ƪƿŶŞţ�ƾưŗřŵ�ƹ�ƽŵŚƗ�ƱŚƿźū�Ĩƿ�ƶŝ�ŶƿŚŞƳ�ġŹŚƣ�ƲƫŚſ�Źŵ�ŚƷ�ŵƹŶŰƯ�ƾŤƀƿŚŝ�ŚƷ

ƱŚƯŻ�ƶŝƱō�ŵźŝŹŚĩ�šŹƹźƋ�ƶĩ�ŶƃŚŝ�ƾƿŚƷŶƃŚŝ�ƶŤƃřŵ�ŵƺūƹ�ŚƷ��ŵ�šŚƤǀƤŰţ�ŚƯř�ŶƴƳŚƯ�Ʀƿĥƺƫƺǀŝ�ƩźŤƴƧ�ƪƯřƺƗ�ŵźŝŹŚƧ�ƶƴǀƯŻ�ŹBt��ƹ
ƶƬţ�ŶƴƳŚƯ�ƾƿŚǀưǀƃ�źǀƛ�ƩźŤƴƧ�šřżǀƸŬţ�Żř�ƵŵŚƠŤſř�ƹ�šřźƄů�ƽřżƿŹŚưǀŝ�ƽŚƷŶţŚưƳƾƯ�ƵŶƴƨƯ�ƽŹƺƳ�ƽŚƷ�ŢǀƘưū�ƂƷŚƧ�Źŵ�ŶƳřƺţ

žĮƯŶƃŚŝ�źŧƺƯ�ƾƧřŹƺų�ġŹŚƣ�ƽŚƷ���
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