
Ʋǀŝ�ƵźĮƴƧ�Ʋǀƫƹř�ƵźƄů�ƾƬƬưƫř��Ʊřźƿř�ƾſŚƴƃ�î�ì�ŹƺƿźƸƃ�ÎÐîé� �Ö��

��

9 1st Iranian International Congress of Entomology, 29�31 August 2015 

 

ŧŚţǀ�ŶƃŹ�źŝ�ŚƯŵ�źħŻƹŶƄƠĩ�ƺưƳ�ƹCheilomenes sexmaculata �ŸƜţ�Śŝ�ºƿ���řźºƃ�Źŵ�ŵŹō�ƶºƳřƹźě�ƮºŴţ�Żř�ƶƿ�Ǝ
ŚƯŻōƿƷŚĮƄƾ��
ŶưŰƯ�ƬƗƾ�Ưǀƀůźǀƴƾ*�Ưř�ŶưŰƯ�ƹǀƫǈū�Ʋƾ��
ĭ�ƵƹźĭǀƵŚ�Īƃżěƾ�ƫƹ�ƵŚĮƄƳřŵƾ�źƈƗ�ŪƗ��ŚŬƴƀƟŹƱ���

*ƳƹźŤĪƫř�Ţƀě��šŚŞţŚĪƯ�ƩƺŘƀƯǀĪƾ��Mirhosseini1989@gmail.com��
 
Effect of temperature on development of Cheilomenes sexmaculata ladybird fed on egg 
of Mediterranean Flour Moth on laboratory condition 
 
M. A. Mirhosseini* and M. A. Jalali 
Department of Plant Protection, Vali-e-Asr University of Rafsanjan. 
*Corresponding author, E-mail: Mirhosseini1989@gmail.com 
 

ƨģǀƵŶ��
ħŻƹŶººƄƠĩ�ƮººƸƯ�ŚººƷ�źººţƿƳřźĭŹŚĪººƃ�Ʋƾ�ƯŻ�Źŵ�ƶººĩ�ŶƴŤººƀƷǀŝ�ƩźººŤƴĩ�ƶººƴǀĥƺƫƺººƿ�ƶººŤƟźĭ�Źřźººƣ�ƵŵŚƠŤººſř�ŵŹƺººƯ�Ĩ�ŶººƳř��ħŻƹŶººƄƠĩ� �

Cheilomenes sexmaculata Fabricius (Col.: Coccinellidae)�ƿĪƾ�ŝ�ƩźŤƴĩ�ƮƸƯ�ƪƯřƺƗ�Żřǀĥƺƫƺƿſō�ơźƃ�Źŵ�Ĩǀ�ƱřƺƴƗ�ƶŝ�ƶĩ�ŢſŚ�ºƿ�Ĩ
Ƭě�źĭŹŚĪƃƾ�ƹŹ�źŝ�ĥŚƟƽ�ƶƳƺĭ�ŚƷƽ�ƀě�ƹ�ƶŤƃ�ƞƬŤŴƯǀƫŚƘƟ�ƪǀƯ�Ţƾ�Ŷƴĩ��ŧŚţ�źƋŚů�ƂƷƹĦě�ŹŵǀŚƷŚƯŵ�źƽ�ÏÍ��ÏÑ��ÏÕ��ƹÐÏ�ƀƬſ�ƶūŹŵǀ�źŝ�Žƺ

Ư�ƹ�ƺưƳ�ƹ�ŶƃŹǀƯ�ƹ�īźƯ�Ʊřżǀř�źƿſŹźŝ�ŵŹƺƯ�źĭŹŚĪƃ�Ʋƾ�ŢƟźĭ�Źřźƣ��ř�Źŵ�ƪĩ�ƺưƳ�ƹ�ŶƃŹ�ƵŹƹŵƿ�ţźţ�ƶºŝ�ŚƷŚƯŵ�Ʋ�ºǀ�ŜÏÎ�ÎÕ��Ô�ÎÏ��ÔÒ�Ö��ƹ
ÖÐ�Õ�Ư�ƹ�īźƯ�ŶƇŹŵ�ƹ�ŻƹŹǀƳ�ƪĩ�źǀţźţ�ƶŝ�żǀ�ŜÖ�ÑÓ��Ñ�ÐÎ��Ð�ÐÏ��ƹÒÒ�Ŷƃ�ƪƇŚů�ŶƇŹŵ��ĮƴſǀƱŻƹ�Ʋ�źţƿ�ƝǈŤųř�Śŝ�ƵŵŚƯ�ƹ�źƳ�šřźƄů�Ʋ
ƴƘƯƾ�Źřŵƽ�źŤưĩ�ƶŝ�ƍƺŝźƯƿŚƯŵ�Ʋƽ�ŚƯŻō�ŵŹƺƯƿ�ŵƺŝ�Ƃ�ÍÒ�ÎÏ�ƯǀƬƾ�řźŝ�ƭźĭƽ�ƵŵŚƯ��ƹ�ŚƷÏÓ�Ö�ƯǀƬƾ�řźŝ�ƭźĭƽ�ŚƷźƳ���źţǇŚŝƿƀƴū�ŢŞƀƳ�Ʋƾ���ƵŵŚƯ
�ƶŝźƳ��ŚƷŚƯŵ�Źŵƽ�ÏÍ��ƹÐÏ�ƀƬſ�ƶūŹŵǀ�Žƺ�ţźţ�ƶŝǀ�ŜÓÒ�Í��ƹÔÎ�Í��ƿƴƘƾ�ŚƷŚƯŵƽ�źţǇŚŝ�ŚŝƿƯ�ƹ�īźƯ�ƲǀŶƯō�Ţſŵ�ƶŝ�ź����ŚºŤƳ�ƶºŝ�ƶūƺţ�Śŝƿ�Ū

Ư�ƵŶƃ�ƪƇŚůƾ�ŚƯŵ�Ʊřƺţƽ�ÏÕ�ŚƯŵ�řŹ�ƶūŹŵƽ�Ƹŝǀřźŝ�ƶƴƽ�ř�ƵƺŞƳř�ƁŹƹźěƿŵźĩ�ŵřŶưƬƣ�źĭŹŚĪƃ�Ʋ���
Ƭĩ�ƱŚĭĥřƹǀŶƽ��řŸƛƽ�ŚūƿżĮƿŝ�ƩźŤƴĩ��Ʋǀĥƺƫƺƿ�ħŻƹŶƄƠĩ��ĨŻƿĭřżĮƾ�ƶĪƫ�Ƃƃ�řƽƩŶƯ���ŚƷƽ�ƐųƾƳ��ǀŚƯŵ�ŻŚƾƿ��

��
Abstract 

Coccinellids are the most important predators which have been used in biological control. Cheilomenes 
sexmaculata Fabricius (Col.: Coccinellidae) ladybird is one of the important factors in the east of Asia that actives on 
the different species of aphids and psyllids as a polyphagous predator. In current study, effect of 20, 24, 28 and 32 °C 
temperatures on development and mortality of this predator was examined. Total developmental period in these 
temperatures were 18.21, 12.7, 9.75 and 8.93 days, and percentage of total mortality were 46.9, 31.4, 32.3 and 55 
respectively. The heaviest weight of males and females belonged to the lowest temperature of test significantly (12.05 
mg for females and 9.26 mg for males). The most of sex ratio (F/M) was obtained on 20 and 32 °C (0.65 and 0.71 
respectively), it means in the temperatures with most of mortality. Based on the results, temperature of 28 °C can be 
able as an optimum temperature for mass rearing of this predator. 
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ŝ�ƹ�ƵŶƃ�ƶŤƟźĭƶ�Ĩţ�šŹƺƇ�źŤě�ƱƹŹŵ�Ĩţƽ�ŵƿƂ�ŚƷƽ���źºƐƣ�ƶŝÓ���ƕŚºƠţŹř�ƹÒ�Î��ŤƳŚºſƾ���řŹřŵ�ƶºĩ�źºŤƯƽ��ƶºƳŻƹŹ�řƽ����źºƐƣ�ƶºŝÒ�Î�

ŤƳŚſƾ�ƹŹ�źŝ�źŤƯƽ�ř�ƹ�ŶƳŵƺŝ�ƱŚƄŝŹŵƿŹƺţ�Śŝ�ƶƳŻƹŹ�Ʋƽ�ŶƳŶƃ�Ƶŵřŵ�Źřźƣ�ŵƺŝ�ƵŶƃ�ƵŶƳŚƃƺě��źŤě�źƷ�ƱƹŹŵ�ƮŴţ�ƵŶƷŚƄƯ�Śŝƽ�ƵźƄů��
źŤě�ƶŝ�ƵŵŚƯƽ�ŵƿŶū�Ƃƿ�źºŤě�ƹ�ƪƤŤƴƯ�Ŷƽ��ƹŚºůƽ��ƶŤºſŵ�����źºƠţ�ŢºƸū�ƮºŴţ�šŚºūƿ�ƶºĮƳ�Ų�Źřŵƽ��ºƯƾ��Ŷºƃ����ŻƹŹ�ƹŵ�źºƷ�ºƿĨ���ŹŚºŝ
ħŻƹŶƄƠĩ�ŚƷƽ�Ư�ƵŶƳřŵźĭźŝ�ƁŹƹźě�ƝƹźƓ�ƱƹŹŵ�ƶŝ�ƵŵŚƯƾ�ŢƠū�ƪưƗ�ƭŚŬƳř�Śŝ�Śţ�ŶƳŶƃ�ĭǀźƽ�ƮºŴţ�Ʊŵƺŝ�ŹƹŹŚŝ�Żř����ưƏř�ŚºƷǀ��ƱŚºƴ
ŵƺƃ�ƪƇŚů��ŚƷƹŹǇ�ƵŶƷŚƄƯ�ƊŰƯ�ƶŝƽ�řźŝ�Ʃƹř�Ʋſƽ�ĭƺƬūǀźƽ�ƮƷ�Żř�Źřƺųƽ�ƶºŝ�ŚƷƹŹǇ�Żř�ƭřŶĩ�źƷ����šŹƺºƇ��ŵřźºƠƳřƽ��ƱƹŹŵ
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źŤěƽ�ŚƷƽ�ƯŚţ�ƹ�ŶƴŤƟźĭ�Źřźƣ�ƶŝŚƄƯǀřŸƛ�Ʋƽ�Ʊō��ƶƯřŵř�ƪƯŚĩ�šřźƄů�ŹƺƸƓ�Śţ�ŚƷƿŢƟŚ�����ƁŹƹźºě�ƝƹźºƓ�ƱƹŹŵ�ƶŝ�ƪƯŚĩ�šřźƄů
Ư�ƩŚƤŤƳřƾ�ƿŶƴŤƟŚ��Ʊō�Żř�Śūƾƿ�ŚƯŻō�Źŵ�ƶĩƿƂ�ŚƷƽ�ěǀƄǀř�Ŷƃ�ƆŴƄƯ�ƲƿŸƜţ�Śŝ�ƶƳƺĭ�Ʋƿū�Żř�ƶǀřŸƛ�Ƶźƾƿ����ƶºŝ�ŹŵŚºƣ�ŵŹō�ƶƳřƹźě�ƮŴţ

ưĪţǀŚŝ�ƹ�ƺưƳ�ƹ�ŶƃŹ�ƪŹƹŹƽ�ŞƏǀƘƾ�Ư�ŵƺųƾ�ř�Żř��ŶƃŚŝƿū�ƲǀřŸƛ�Ƶźƾƿ�Śū�ƱřƺƴƗ�ƶŝƿżĮƿƶưƘƏ�Ʋ�ŚƷƽ�ŞƏǀƘƾ�ř�ºƿ��Źŵ�źĭŹŚĪºƃ�Ʋ
ŚƯŻōƿŶƃ�ƵŵŚƠŤſř�ƵŚĮƄ��ħŻƹŶƄƠĩ�ŚƷƽ�ŚƯŻō�ƶŝ�ƵŶƃ�ƪƤŤƴƯƿ�ƵŚĮƄƿƹŹ�źŝ�ƪƀƳ�Ĩƽ�ūǀƵź��řŸƛƾƿ�ƶƳřƹźě�ƮŴţ�ƽ���Ƶŵřŵ�ƁŹƹźºě�ŵŹō

ŚƯŻō�Ʊō�Żř�ŶƘŝ�ƹ�ŶƳŶƃƿƂ��ƬƇřƾ�ƹŹƽ�Ŷƃ�ƭŚŬƳř�Ʃƹř�ƪƀƳ�Żř�ƶƬƇŚů�ũŚŤƳ���
��
řƿƴƬĩ�ŵŚŬƾ�ƶƳřƹźě��ŵŹō��

řźŝƽ�ƶƳřƹźě�ƁŹƹźě��ŵŹō��E. kuehniella��Ƙưū�ŻřǀŚƯŻō�ŢƿƷŚĮƄƾ�ř�Źŵ�ŵƺūƺƯƿŹŚŤĪƀƴƿƵŶĪƄƳřŵ�ƭƺ�ƽ��ŻŹƹŚºƄĩƽ���ƵŚĮºƄƳřŵ
ƫƹƾ��źƈƗ�ŪƗ��Ŷƃ�ƵŵŚƠŤſř��ƶƳřƹźě�ƽ�ƹŹ�ŵŹōƽ�ĥŹƿřŸƛ�Ʈƾƿ���ƭŶºƴĭ�ŵŹō����ŢŞºƀƳ�ŚºŝÔÍÍ���ƹ�ŵŹō�ƭźºĭÐÍ����ƭŶºƴĭ�ŽƺŞºſ�ƭźºĭ��

Ŷƃ�Ƶŵřŵ�ƁŹƹźě��Ŷŝƿţźţ�ƲǀƸţ�ƭŶƴĭ�ŽƺŞſ�ƹ�ŵŹō�ƶĩ�Ŝǀ�ƕŚƠţŹř�ƶŝ�ƵŶƃ�ƶÐ�ŤƳŚſƾ�Ťſǈě�ƝƹźƓ�Źŵ�źŤƯǀĪƾ�ƐŤƀƯǀƬƾ����ƶºŝ�ƪĪºƃ
�ŵŚƘŝřÎÍ�ÏÍ�ÏÒ�ŤƳŚſƾ�Ź�źŤƯƿ�ŹřŶƤƯ�žĜſ�ƹ�ƵŶƃ�ƶŤŴÏ�Í��ŚţÐ�Í�Ɩưū�ƮŴţ�ƭźĭ�Źƹōƽ�ƶƳřƹźě�ƵŶƃ�ƽ�Ɛſ�Źŵ�ŵŹōřŸƛ�ƵŵŚƯ�Ůƾƿ�

�Ŷƃ�ƂŴě�ƝźƓ�źƷ�Źŵ�ŵƺūƺƯ�Yazdanian, 2000���ƯŚţ�ŹƺƔƴƯ�ƶŝǀƺƸţ�ƲƿųřŹƺſ�ƝźƓ�źƷ�ƁƺěŹŵ�Ǝſƹ�Ţưƀƣ�Źŵ��ƶƾ��ŵŚƘŝř�ƶŝ
ÎÍ�ÎÒ�ŤƳŚſƾ�ř�źŤƯƿƶģŹŚě�Ǝſƺţ�ƹ�Ƶŵźĩ�ŵŚŬ�ƽ�Źƺţƽ�Ŷƃ�ƵŶƳŚƃƺě��ƘƣƺƯƾ�Ơƃ�ƶŤſƺě�Żř�ƪƯŚĩ�šřźƄů�ƶĩǀĭźƾ�����ŶƳŶºƃ�ũŹŚºų
Ʊō�ƣ�ƱƹŹŵ�řŹ�ŚƷǀƞ�ŚƷƾƿ�ŤƳř�ƹŵ�ƶĩŚƸƽ�Ʊō�ƶŝ�ŚƷ�ſƹǀŹƺţ�ƶƬƽ�ƣ�ƹ�ƵŵƺưƳ�ƪƤŤƴƯ��ŵƺŝ�ƵŶƃ�ŵƹŶƀƯǀƞ�ƹŹ�ŚƷƽ�ſǀƴƾ��ŚºƷƽ��ŤºſǈěǀĪƾ�

ŶƳŶƃ�źƤŤƀƯ��ƶƳřƹźě�ŢƠū�Żř�žě�ŚƷ�ĭǀźƽ�ƮŴţ�Źƿżƽ�ƮŴţ�ƹ�Ƶŵźĩ��źƷ�ŚƷÏÑ��ŢƗŚſƿĨ�ŹŚŝ�ƹŹ�Żřƽ�ſǀƴƾ��Ɩºưū�ŚƷ�Źƹōƽ���ƹ�ƵŶºƃ
źƟ�Źŵ�žĜſƿŹżƽ�ŚƯŵ�Śŝƽ�ÏÍ��ƶūŹŵ�ƽ�ƀƬſǀƤƗ�Śţ�ƶŤƟźĭ�Źřźƣ�ŽƺǀŻŚſ�Ʈƽ�ƮŴţ��ĭ�šŹƺºƇ�ŚƷ�ºǀŵź�����ĭƺºƬū�ŹƺºƔƴƯ�ƶºŝǀźƽ��Żř

Şƀģ�ƮƷ�ƶŝ�ƹ�ƱŶƃ�śƺƏźƯǀƮŴţ��Ʋ�ƹŚů�Ĩģƺĩ�ƝƹźƓ�ƱƹŹŵ�ŚƷƽ�ƶĮƳ�ŪƳźŝ�Źřŵƽ�ŶƳŶƃ��ƮŴţ�ŚƷƽ���ŚºƯŻō�Źŵ�ƵŶºƃ�ƵŵŚƠŤſřƿ��Ƃ
źưƗƽ��Żř�źŤưĩƿŶƴŤƃřŵ�ƵŚƯ�Ĩ��ƶƳřƹźě�ƁŹƹźě�ƽ�řźƃ�Źŵ�ŵŹōƿŚƯŵ�Ǝƾƿ�ÎtÏÒ�ƶūŹŵ�ƽ�ƀƬſǀŞƀƳ�ŢŝƺƏŹ��Žƺƾ�ÒtÓÒ��ƹ�ŶƇŹŵ
ƵŹƹŵ�ƽ��ŹƺƳƽ�ÎÓŚƴƃƹŹ�ŢƗŚſƾƿ��ƹÕ�ŹŚţ�ŢƗŚſƿĪƾ�ŢƟźĭ�ƭŚŬƳř���

��
ŚƯŻō�ƭŚŬƳřƿƂ��

řƿŚƯŻō�Ʋƿ�Źŵ�ƂÑ�ŚƯŵƽ�ÏÍ��ÏÑ��ÏÕ��ƹÐÏ��Ît��ƀƬſ�ƶūŹŵǀŢƟźĭ�ƭŚŬƳř�Žƺ��Ŷŝƿ��ƪƣřŶºů�ŵřŶƘţ�ŚƯŵ�źƷ�Źŵ�ŹƺƔƴƯ�ƲÑÍ�
�Żř�źŤưĩ�ƶĩ�Ʃƹř�Ʋſ�ƹŹǇ�ŵŶƗÎÏ�Ĩţ�šŹƺƈŝ�ŶƴŤƃřŵ�źưƗ�ŢƗŚſ�źŤě�ƱƹŹŵ�Ĩţƽ�ŵƿƂ�ŚƷƽ�Ó��ŤƳŚºſƾ��źºŤƯƽ��řźºƣ�ŶƳŶºƃ�Ƶŵřŵ�Ź��

źŤěƽ�ŵƿƂ�ŚƯŵ�Śŝ�ŹƺţŚŝƺĪƳř�ƱƹŹŵ�ŚƷƽ�ŞƀƳ�ŢŝƺƏŹ��ŢŝŚŧƾ�ÒtÒÒ�ŹƺƳ�ƵŹƹŵ�ƹ�ŶƇŹŵƽ�ÎÓ�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹÕ�ŹŚţ�ŢƗŚſƿĪƾ�
ſŹźŝ�ƹ�ƶŤƃřŸĭƾ�Ʊō��źƷ�ŚƷÎÏ�Ŷƃ�ƭŚŬƳř�ŢƗŚſ��ŚŬƳō�Żřƾƿ�ř�Źŵ�ƶĩƿŚƯŵ�ƶƴƯřŵ�ƂƷƹĦě�Ʋƾƿ�řźŝ�ŚƟźƇ�ŵƹŶŰƯƽ�ƘţǀǀƯ�ƲǀŧŚţ�Ʊřżǀ�ź

ƴĤưƷ�ƹ�ƺưƳ�ƹ�ŶƃŹ�źŝ�ŚƯŵǀě�ƲǀŚƯŵ�Ʊŵźĩ�řŶƽ�Ƹŝǀř�ƵƺŞƳř�ƁŹƹźě�ŢƸū�ƶƴƿſŹźŝ�ŵŹƺƯ�źĭŹŚĪƃ�Ʋƾ�����ƶºŝ�ƶºūƺţ�Śºŝ�ƹ�ŢƟźĭ�Źřźƣ
ŚƷŚƯŵ�ŵƺūƹ�ƭŶƗƽ�ŵżƳƿŚě�ƶƳŚŤſō�ƶŝ�ĨǀƿŚƯŵ�Ʋƾƿ�ř�ŹŵƿưƳ��ƶƴƯřŵ�Ʋƾ�ƩŶƯ�Żř�Ʊřƺţ�ŚƷƽ�ŚƯźĭƾƿ��Ɛųƾ��ƹƿƛ�ŚǀƐų�źƾ��řźŝƽ�Ƙţǀǀ�Ʋ

ŚƯŵ�ƶƳŚŤſōƾƿ�Śěǀƿ�Ʋ�T0��Ƴ�ƹǀŚƯŵ�ŻŚƾƿ��K��ŵźŝ�ƵźƸŝ���
��
ƫŚƳōǀƵŵřŵ�ż�ŚƷ��

ƫŚƳō�ŢƸūǀƵŵřŵ�ż�ŚƷƽ���ƜŤƯ�ƶºŝ�ƶºūƺţ�Śŝ��ƵŵŚƯ�ƹ�źƳ�šřźƄů�ƱŻƹ�ƹ�ƚƫŚŝŚƳ�ƪůřźƯ�ƺưƳ�ƹ�ŶƃŹ�ƵŹƹŵ�ƶŝ�ƍƺŝźƯ�ºǀ��Żř��ƶºƏƺŝźƯ�ź
ƭźƳ��ŹřżƟřSPSS (2006)řƹƺƳō�ƁƹŹ��ƽ�ƿĨ�ĩƺţ�ƱƺƯŻō��ƶƟźƏƾ��ƩŚưŤůř�ŮƐſ�ƹÒ�Ŷƃ�ƵŵŚƠŤſř�ŶƇŹŵ��Ƶŵřŵ�ŚƷƽ���Ư�ƶºŝ�ƍƺºŝźƯ�ºǀ�Ʊřż

Ư�ƹ�īźƯǀƮƷ�ƹ�ƚƫŚŝŚƳ�ƪůřźƯ�ź�ƴģǀƀƴū�ŢŞƀƳ�Ʋƾ�ƳǀźƏ�Żř�żƿưƷ�ƢǀŚĩ�ƱƺƯŻō�ƹ�ŹřżƟ�ƭźƳ�Ʋƽ�ŢƟźĭ�ƭŚŬƳř�ƖŝźƯ����
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ŚŤƳƿŦŰŝ�ƹ�Ū��
ƯǀĮƳŚǀŧŚţ�ƶŝ�ƍƺŝźƯ�Ʋǀ�źÑ�ŚƯŵƽ�Ư�ƹ�īźƯ�ŶƇŹŵ�ƹ�ƺưƳ�ƹ�ŶƃŹ�ƵŹƹŵ�ƩƺƏ�źŝ�ƞƬŤŴƯǀŶƃŹ�ƞƬŤŴƯ�ƪůřźƯ�źƽ�ħŻƹŶƄƠĩ�

C. sexmaculata�ƩƹŶū�Źŵ �Î�Ţſř�ƵŶƯō��ŚŤƳƿ�ºſŚŝƺĪƳř�ƵŹƹŵ�ƩƺƏ�ƶĩ�ŵřŵ�ƱŚƄƳ�Ūǀ����ƹŹǇ�ƺºưƳ�ƹ�ŶºƃŹ�ƵŹƹŵ�ƩƺºƏ��ƮºŴţ�Ʊƺƽ��ƹ
Ơƃǀĭźƾ�ƴĤưƷ�ƹǀŶƃŹ�ƵŹƹŵ�ƩƺƏ�Ʋƽ�ŵŹřŵ�ŚƯŵ�Śŝ�ŽƺĪƘƯ�ƶƐŝřŹ�ƚƫŚŝŚƳ�ƪůřźƯ�ƪĩ��ŶŝƿƴƘƯ�Ʋƾ�ƵŚţƺĩ�ƶĩ�źţƿŶƃŹ�ƵŹƹŵ�ƩƺƏ�Ʋƽ�

ŚƯŵ�ƶŝ�ƍƺŝźƯ�ƪůřźƯ�Żř�ƭřŶĩ�źƷ�Źŵƽ�ÐÏ�źţŶƴƬŝ�ƹƿŚƯŵ�ƶŝ�ƢƬƘŤƯ�Ʊō�Ʋƽ�ÏÍ��ºƀƬſ�ƶūŹŵǀ�ŵƺºŝ�Žƺ��Ư�ºǀĮƳŚǀ�ƵŹƹŵ�ƩƺºƏ�Ʋ��ŚºƷƽ�
�ƞƬŤŴƯƹŹǇƽ�Ƴǀ�ƩƹŶū�Źŵ�żÏ�Ţſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ��ƫŚƳōǀƵŵřŵ�ż�ŝ�ƶĩ�ŵřŵ�ƱŚƄƳ�ŚƷǀř�ƺưƳ�ƹ�ŶƃŹ�ƲƿŚƷŚƯŵ�Źŵ�ƪůřźƯ�Ʋƽ��ƞƬŤŴƯ

ƴƘƯ�šŶƃ�ƶŝ�ƝǈŤųřƾ�Ţſř�Źřŵ��ŶƃŹ�ƵŹƹŵ�ƩƺƏ�ŚƯřƽ��ºŝ�ƭŹŚƸģ�ƹ�ƭƺſ�Ʋſ�ƹŹǇ�Źŵǀ�ŚºƷŚƯŵ�Ʋƽ�ÏÕ��ƹÐÏ���ºƀƬſ�ƶºūŹŵǀ�Žƺ
ƴƘƯ�ƝǈŤųřƾ�Źřŵƽ��ŵřŶƳ�ƱŚƄƳ�řŹ�ÎP=řźŝ��ƽ�ƹŵ�źƷ���źţ�ƵŚţƺĩ��ƭƹŵ�Ʋſ�ƹŹǇ�ŹŵƿŶƃŹ�ƵŹƹŵ�ƩƺƏ�Ʋƽ��ŚŝÔÓ�Í���ƶºŝ�ƍƺŝźƯ�ŻƹŹ

ŚƯŵƽ�ÏÕ�ƀƬſ�ƶūŹŵǀŝ�ƹ�ŵƺŝ�ŽƺǀŚƷŚƯŵ�Ʋƽ�ÏÑ��ƹÐÏ�ƟǈŤųř�ƶūŹŵƾ��ŶƄƳ�ƵŶƷŚƄƯ�ÓÐÑ�ÍP=������ƹŹǇ�ƶºƬůźƯ�ŹŚºƸģ�źºƷ�Źŵƽ�
źţŶƴƬŝƿŶƃŹ�ƵŹƹŵ�ƩƺƏ�Ʋƽ�ŚƯŵ�ƶŝ�ƍƺŝźƯƽ�ÏÍ�ƀƬſ�ƶūŹŵǀŵƺŝ�Žƺ��řżƟř�Śŝ�ƶģ�źĭřƿ�ƩƺƏ�ŚƯŵ�Ƃ����šřźºƄů�ƺºưƳ�ƹ�ŶºƃŹ�ƵŹƹŵ

Ư�ƂƷŚĩƾ�ƿƫƹ�ŶŝŚƾ�ŚƷŚƯŵ�Źŵƽ�ŚƯŵ�Żř�źţǇŚŝƽ�Ƹŝǀ�ƶƴ�ţŹŚŞƘŝƾ�ưĩƾ�ŚěǀƿƲ�ŚƯŵ�Żř�źţƽ�ǇŚŝ�ƵŶƴƄĩ����šǇǈŤºųř�ŢƬƗ�ƶŝ�Ţſř�ƲĪưƯ
Ɵǀżƿĥƺƫƺƿ�ƹ�ĨƿŸƜţ�Ʊŵźĩ�ƪŤŴƯ�ŚƿřżƟř��ƶƿŚƯŵ�ƶŝ�ŢŞƀƳ�řŹ�ƺưƳ�ƹ�ŶƃŹ�ƵŹƹŵ�ƩƺƏ�Ƃƽ�ƸŝǀƃŚŝ�ƶŤƃřŵ�ƶƴǀƮ����ƩƹŶºū�Źŵ�ƩŚŨƯ�ŹƺƐŝ
Ï��ƱŚƄƳŶƃŹ�ƵŹƹŵ�ƶĩ�ƵŶƃ�Ƶŵřŵƽ��ŚºƯŵ�Źŵ�ƭƹŵ�Ʋſ�ƹŹǇƽ�ÐÏ����ŶºƃŹ�ƵŹƹŵ�Żř�źţŶºƴƬŝ�ƶºūŹŵƽ��ŚºƯŵ�Źŵƽ�ÏÕ���ºƀƬſ�ƶºūŹŵǀ�Žƺ
Ưƾ��ŶƃŚŝ�ÖÓ�Í�ƪŝŚƤƯ�ŹŵÔÓ�Í�ŻƹŹ��ƹ��ƿƬƗ�ƭŹŚƸģ�ƹ�ƭƺſ�Ʋſ�ƹŹǇ�Źŵ�Śƾ�řżƟř�ƮƛŹƿ�ŚºƯŵ�Źŵ�ŚƯŵ�Ƃƽ�ÐÏ����ºƴƘƯ�ƂƷŚºĩ�ƶºūŹŵƾ�

Źřŵƽ�ŶƃŹ�ƵŹƹŵ�ƩƺƏ�Źŵƽ�Ţſř�ƵŶƄƳ�ƪƇŚů���ƂƷƹĦě�ƶŝŚƄƯ�ŹƺƐŝEliopoulos et al. (2010)��ƹŹ�źºŝƽ����ƹŵ�ŹřŶºŝŚƤƳ�ħŻƹŶºƄƠĩ
ƶĪƫ�řƽ�ŶƃŹ�ƵŹƹŵ�ƩƺƏ�ƶĩ�ŵřŵ�ƱŚƄƳƽ�řƿŸƜţ�Śŝ�ħŻƹŶƄƠĩ�Ʋ�ºƿ�Żř�ƶAspidiotus neri (Hem.: Diaspididae)��ŚºƯŵ�Źŵƽ�ÐÒ��ŻřÒ�ÐÏ�

ƀƬſ�ƶūŹŵǀŝ�Žƺǀ�Ţſř�źŤƄ�Ö�ÎÖ�řźŝ�ŻƹŹƽ�ÐÒ��ƹÕ�ÎÕ�řźŝ�ŻƹŹƽ�Ò�ÐÏ�ƀƬſ�ƶūŹŵǀŽƺ���Əƾ�ƄƷƹĦěƾ��ƵŹƹŵ�ƩƺƏ��ƹ�ŶºƃŹ
ŶƃŹ�ƞƬŤŴƯ�ƪůřźƯ�ƺưƳƽ�řƿŚƷŚƯŵ�Źŵ�ħŻƹŶƄƠĩ�Ʋƽ�Ò�ÎÔ��Ò�ÏÏ��ÏÒ��Ò�ÏÔ��Ò�ÐÏ��ƹÐÒ�ƀƬſ�ƶūŹŵǀŸƜţ�Śŝ�Žƺ�ºƿ��ƶŤºƃ�Żř�ƶ

�ŢƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ�ƵźƷŻźų�Khalili, 2012���ŚŤƳ�ƢŞƏƿųř�ƂƷƹĦě�Ū�ºǀ�����ŚºƷŚƯŵ�Źŵ�ƪºĩ�ƺºưƳ�ƹ�ŶºƃŹ�ƵŹƹŵ�ƩƺºƏ�źƽ���ŵŹƺºƯ
ŚƯŻōƿţźţ�ƶŝ�Ƃǀ�ŜÒÓ�ÍtÒÕ�ÑÐ��ÒÏ�ÍtÒÒ�ÏÓ��ÑÍ�ÍtÎÓ�ÏÎ��ÐÖ�ÍtÓÓ�ÎÖ��ÐÕ�ÍtÑÏ�ÎÔ��ƹÑÓ�ÍtÒÍ�ÎÓ�ŶƯō�Ţſŵ�ƶŝ�ŻƹŹ��
ŚŤƳƿř�ŪƿŶŝ��ŵŹřŵ�ŢƤŝŚƐƯ�źƋŚů�ƂƷƹĦě�Śŝ�ƂƷƹĦě�ƲƿƴƘƯ�Ʋƾ�řżƟř�Śŝ�ƶĩƿ������ƂƷŚºĩ�ƺºưƳ�ƹ�ŶºƃŹ�ƵŹƹŵ�ƩƺºƏ�šŹřźºů�ƶūŹŵ�Ƃ
Ưƾ�ƿŶŝŚ��ŚŤƳƿƬų�ŪǀƬƾ�ţŹřźů�ƪƣřŶů�ƶƳŚŤſō��ƶĩ�ŵřŵ�ƱŚƄƳƾ�řźŝƽ�ƹŹǇ�ƵŹƹŵ�ƪĩ��ƮŴţƽƠƃ�ƵŹƹŵ��ǀĭźƾ����ƪºĩ�ƺºưƳ�ƹ�ŶƃŹ�ƵŹƹŵ�ƹ

řźŝ�ƚƫŚŝŚƳ�ƪůřźƯƽ�řƿţźţ�ƶŝ�źĭŹŚĪƃ�Ʋǀ�ŜÕÕ�ÎÎ��Ñ�Ö��ÍÒ�ÎÎ��ƹÏÐ�ÎÍ�ţŹřźů�ŢŝŚŧ�ƹƾ�ÕÎ�ÏÐ��ÍÎ�ÎÍÍ��ÏÓ�ÏÐ��ƹÖÐ�ÎÓÐ�
Ưƾ�ƫƹ��ŶƃŚŝƾ�ŚŬƳō�Żřƾƿ�ř�ƶĩƿſŹźŝ�ŵŹƺƯ�źƋŚů�ƂƷƹĦě�Źŵ�ŚƷźŤƯřŹŚě�Ʋƾ�ŚƤƯ�ŢƟźĮƳ�ŹřźƣƿƱō�ƶƀ�ųř�ƂƷƹĦě�Śŝ�ŚƷǀŸě�ƱŚĪƯř�źƿ�ź
ưƳƾ�ŶƃŚŝ��ţ�Śŝř�Ǝſƺţ�ƵŶƃ�ƪƇŚů�ƪĩ�ƺưƳ�ƹ�ŶƃŹ�ƵŹƹŵ�ƩƺƏ�ƶŝ�ƶūƺƿŚƤƯ�Źŵ�źĮƄƷĦě�ƲƿƯ�źƔƳ�ƶŝ�źƋŚů�ƂƷƹĦě�Śŝ�ƶƀƾ���ŶºſŹ
ūǀřŸƛ�Ƶźƾƿ�řŸƛ�ƵźƷŻźų�ƶŤƃ�ƶŝ�ŢŞƀƳ�ŵŹō�ƶƳřƹźě�ƮŴţƽ�ŜſŚƴƯ�źţƽ�řźŝ�ƶĩ�Ŷƴģ�źƷ�ŶƃŚŝ�Ƶŵƺŝƽ�ƣŵ�šƹŚƌƣǀƢ�ŝ�źţǀř�Ʋ�ºƿ�ƹŵ�Ʋ
ūǀřŸƛ�Ƶźƾƿ�ŚŝƿƯ�ŶǀƮŴţ�Ʊřż�Źƿżƽ�ƳǀſŹźŝ�ŵŹƺƯ�żƾ�ĭ�Źřźƣǀŵź��ŚƷŚƯŵ�Źŵ�ƵŶƃ�ƪƇŚů�ƵŵŚƯ�ƹ�źƳ�šřźƄů�ƱŻƹƽ��ƪĪƃ�Źŵ�ƞƬŤŴƯ
Î�Ţſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ��ĩƺţ�ƱƺƯŻōƾ��ŮƐſ�Źŵ�ƶĩ�ŵřŵ�ƱŚƄƳÒ�ŝ�ƝǈŤųř��ŶƇŹŵǀŚƷŚƯŵ�Źŵ�šřźƄů�ƱŻƹ�Ʋƽ���ºƴƘƯ�ƞºƬŤŴƯƾ��Źřŵ

�Ţſř�ÓÐÑ�ÎÒF=��ÍÍÎ�Í P <�řźŝƽ�ƵŵŚƯ��ƹ�ŚƷÏÔÐ�ÎÎF=��ÍÍÎ�Í P <řźŝƽ�ŚƷźƳ���ř�ƢŞƏƿ�ƭŚưţ�Źŵ�ƪĪƃ�Ʋ���ƵŵŚºƯ�šřźºƄů�ŚƷŚƯŵ
ƫŶŝǀ�źŤĭŹżŝ�ƶŨū�ƪ�ŝźģ�ŢƟŚŝ�ƶŤųƹŶƳř�ǇŚưŤůřƾ�ŝǀƫŶŝ�źŤƄǀƮŴţ�ƪưƗ�ƪ�Źƿżƽ��řŹřŵƽ�ŝ�ƱŻƹǀźŤƄƽ�ŶƳŵƺŝ������ƵŵŚºƯ�ƹ�źºƳ�šřźºƄů

ŚƯŵ�Źŵ�ƵŶƃ�ƪƇŚůƽ�ÏÍ�ƀƬſ�ƶūŹŵǀƴƘƯ�ƝǈŤųř�Śŝ�Žƺƾ�Źřŵƽ�ĮƴſǀƲ�ŚƯŵ�ƶſ�Żř�źţƽ�ŵƿŶƳŵƺŝ�źĮ���ƺưƳ�ƹ�ŶƃŹ�ƵŹƹŵ�ƶŝ�ƶūƺţŚŝ
ƳǇƺƏƾ�ř�Źŵ�źţƿŚƯŵ�Ʋ�Ư�źƔƳ�ƶŝƾ�ř�Źŵ�šřźƄů�ƶĩ�ŶſŹƿŝ�ŢƇźƟ�ŚƯŵ�ƲǀźŤƄƽ�řźŝƽ�ŸƜţ�ºƿ���ºưƷ�ƹ�ŶƴŤºƃřŵ�Ʊŵźºĩ�ƶǀ���ŜŞºſ�źºƯř�Ʋ
ĮƴſǀƲ�Ʊō�ƱŶƃ�źţ�Ţſř�ƵŶƃ�ŚƷ��źţǇŚŝ�Źŵ�šřźƄů�ƱŻƹ�Ʊŵƺŝ�źŤưĩƿŚƯŵ�Ʋƽ�ŚƯŻōƿŚſ�ƱŻƹ�Żř�ƂƿźƿƯ�Ʋƾ�ř�ƩƺƬƘƯ�ŶƳřƺţƿ��ŢºƬƗ�Ʋ
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ŝ�Ʊŵƺŝ�ǇŚŝ�ƶĩ�ŶƃŚŝǀƟ�šǇǈŤųř�ŦƗŚŝ�ŚƯŵ�Ŷů�Żř�ƂǀżƿĥƺƫƺƿĪƾ�ř�ŹŵƿŸƜţ�ǇŚưŤůř�ƹ�ƵŶƃ�ƵźƄů�Ʋƿř�Źŵ�ŜſŚƴƯ�ƶƿ�šŹƺƇ�ŚƯŵ�Ʋ
Ţſř�ƶŤƟźĮƳ��ř�ƶŝ�źƔƳƿř�Źŵ�ƶĪƴƿƯ�ƹ�īźƯ�ŚƯŵ�Ʋǀŝ�źǀźŤƄƽ�ƳǀƯ��Ţſř�Ƶŵřŵ�űŹ�żƾ�ŝ�ƱřƺţǀŚƷŚƯŵ�ǇŚưŤůř�ƶĩ�ŵźĩ�ƱŚƽ�ř�Żř�źţǇŚŝ�ºƿ�Ʋ

řźŝ�ŚƯŵƽ�řƿŚƯŵ�źĭŹŚĪƃ�Ʋƽ��ŶƴƃŚŝ�ƵŶƴƄĩ��ƪĪƃÏ����ƵŵŚƯ�ƹ�ŚƷźƳ�ŚƷƽ�ŚƯŵ�ƹŵ�Źŵ�ƵŶƃ�ƪƇŚůƽ�ÏÑ�ƹ�ÏÕ�ƀƬſ�ƶūŹŵǀƳ�Žƺǀ�Żř�ż
ƴƘƯ�ƝǈŤųř�ƱŻƹ�źƔƳƾ�Źřŵƽ��ŶƴŤƃřŶƳ�ƮƷŚŝ�ÖÕÕ�ÍP=�řźŝƽ�ƵŵŚƯ��ƹ�ŚƷÖÓÕ�ÍP=�řźŝƽ�ŚƷźƳ����ƪĪƃ�ŹŵÏ�Ư�ƹ�īźƯ�ŶƇŹŵǀ��ƪºĩ�ź

ƵŵŚƯ�ŶƇŹŵ�ƹ�ƚƫŚŝŚƳ�ƪůřźƯ�ŚƷƽ��ƵŶƃ�ƪƇŚů�ƀƴū�ŢŞƀƳƾ��ŚƷŚƯŵ�Źŵƽ�Ţſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ�ƞƬŤŴƯ��ƫŚƳōǀƵŵřŵ�ż�ŚƷƽ��ƶŝ�ƍƺŝźƯ
Ư�ƹ�īźƯ�ŶƇŹŵǀź�Śĩ�ƱƺƯŻō�Śŝ�ƪĩƽ���ºƬĩ�šŹƺºƈŝ�ƶĩ�ŵřŵ�ƱŚƄƳ�ƖŝźƯƾ���ºŝ�ƝǈŤºųřǀ��ºƴƘƯ�ŚºƷŚƯŵ�Ʋƾ���Ţºſř�Źřŵ�ÍÐÏ�ÎÔ=� X2�ƹ

ÍÍÎ�ÍP=���Ư�ƹ�īźƯ�ŶƇ�ŹŵǀŚƯŵ�ƹŵ�Źŵ�źƽ�ÏÑ��ƹÏÕ�ƀƬſ�ƶūŹŵǀƴƘƯ�ƝǈŤųř�Śŝ�Žƺƾ�Źřŵƽ���ŚºƯŵ�ƹŵ�Żř�źºŤưĩƽ�ŵƿ���ƹ�ŵƺºŝ�źºĮ
ţŹŚŞƘŝƾ�ŚƯŵ�Żř�ƲŤƟźĭ�ƶƬƇŚƟ�Śŝƽ�ƸŝǀƯ�ƶƴǀ�Ư�ƹ�īźºƯ�Ʊřż�ºǀŝ�źǀ�źŤºƄƽ��ŚºƠţř�ŵŚºŤƟř�ơ���ºƄƷƹĦě�Źŵƾ�����ħŻƹŶºƄƠĩ�ƺºưƳ�ƹ�ŶºƃŹ�ƶºĩ� �

Stethorus punctillum�ŸƜţ�Śŝƿ�ƶƴĩ�Żř�ƶTetranychus mcdanieli (Acarina: Tetranychidae)�ſŹźŝ�ŵŹƺƯ�ŚƯŵ�Ŷƴģ�Źŵƾ����ŢºƟźĭ�Źřźºƣ
ƳǀźţǇŚŝ�ƶĩ�Ŷƃ�ƆŴƄƯ�żƿƳŚƯ�ƵŶƳŻ�Ʋƾ�ƪĩ�źƤţƿ�ŚŞÔÍŶƇŹŵ��ŚƯŵ�ƶŝ�ƍƺŝźƯƽ�ÏÒ�ƀƬſ�ƶūŹŵǀ�ƶƬƇŚƟ�Śŝ�ƹ�ŵƺŝ�Žƺř�Żř�ƲŤƟźĭƿ�Ʋ

Ư�ŚƯŵǀƯ�ƹ�īźƯ�ƱřżǀřżƟř�źƿƯ�Ƃƾ�ƿ�ŶŝŚ�ŹƺƏ�ƶŝƽ�ŚƷŚƯŵ�Źŵ�ƶĩƽ��Żř�źţǇŚŝÐÒ�Śě�ƹǀƿƲ��Żř�źţÎÒ�ƀƬſ�ƶūŹŵǀƯ�ŽƺǀƯ�ƹ�īźƯ�Ʊřż�ºǀ�ź
ÎÍÍŶƃ�ƪƇŚů�ŶƇŹŵ���Roy et al., 2002���Śĩ�ƱƺƯŻōƽ�ƀƴū�ŢŞƀƳ�ƶĩ�ŵřŵ�ƱŚƄƳ�ƖŝźƯƾ��źƳ�ƶŝ�ƵŵŚƯ���ŶƃŹ�ŵřźƟřƿŚƷŚƯŵ�Źŵ�ƶŤƟŚƽ�

Ƴ�ƞƬŤŴƯǀ�Śŝ�żƿŶĪƿƴƘƯ�ƝǈŤųř�źĮƾ�Źřŵƽ��ŶƳŹřŵ�ÍÖÔ�ÎÍ=� X2�ƹÍÎÕ�ÍP=����ƪĪƃÏ�Ư�ƱŚƄƳƾ�ŚƷŚƯŵ�Źŵ�ŶƷŵƾƿ�Ư�ƹ�īźƯ�ƶĩǀ�ź
ŝǀźŤƄƽ�ƵŵŚƯ�ŶƇŹŵ��ƵŵŚŤƟř�ơŚƠţř�Ƴ�ŚƷǀŝ�ŚƷźƳ�Żř�żǀŢſř�Ƶŵƺŝ�źŤƄ��ƿţŹŚŞƘŝ�Śƾ�ŵřźƟř�řŹ�ƵŵźƯ�ŵřźƟř�źŨĩřƽ����źºƳ�žƴºū�ƶŝ�Ƶŵƺŝ�Źřźƣ�ƶĩ

ŶŞţƿĪƄţ�ŶƳƺƃ�ƪǀƯ�ƪƾ�ŶƷŵ��ř�ƹƿŶŝ�ƲƿƴƘƯ�Ʋƾ�řźƃ�źŝřźŝ�Źŵ�ƵŵŚƯ�ŵřźƟř�ƶĩ�Ţſřƿ�ŰƯ�ŶƗŚºƀƯŚƳ�Ǝǀ�ºƐƾ�ƔƳ�ºǀ�ŚºƷŚƯŵ�źƽ���źţǇŚºŝ�ºƿ�Ś
ŚěǀƿƲ�ŚƯŵ�Żř�źţƽ�Ƹŝǀŝ�ŢƯƹŚƤƯ�ƶƴǀźŤƄƽ�Ư�ƱŚƄƳ�ŵƺų�Żřƾ�ŶƴƷŵ��řƿŚƃ�ŢƯƹŚƤƯ�ƲƿƫŶŝ�ŶǀƵŵŚƯ�źŤĭŹżŝ�ƶŨū�ƪ���Ư�Ʊŵƺºŝ�řŹřŵ�ƹ�ŚºƷ�ºǀ�Ʊřż
ŝǀźŤƄƽ�ŝźģ�ŢƟŚŝƾ��ƹƿƟ�šŚƟǈŤųř�ŚǀżƿĥƺƫƺƿƱō�Ĩ�ŶƃŚŝ�ŚƷźƳ�Śŝ�ŚƷ���ƶŤŞƫřřƿƵŵŚƯ�šŚƟǈŤųř�Ʋ�Ƴ�ŹŚƔŤƳř�Żř�Źƹŵ�ŚƷǀŻ�ŢƀƿƫƺƀƯ�řźǀ�Ţ

ƬƇřƾ�ƫƺţǀŚƤŝ�ƹ�ƪŨƯ�Ŷƽ�ƶƳƺĭ�ƪƀƳ�ř�ƹ�Ţſř�ƵŵŚƯ�žƴū�ƵŶƸƗ�ƶŝ�ŚƷƿŝ�ŢƯƹŚƤƯ�Śŝ�žƴū�ƲǀźŤƄƽ�řźƃ�źŝřźŝ�Źŵ�ƶĩƿ��Żř�ŶƗŚºƀƯŚƳ�Ǝ
Ư�ƱŚƄƳ�ŵƺųƾ�ŝ�ƶģ�źƷ�ƱŶƃ�ƵŶƴĩřźě�ŦƗŚŝ�ŶƷŵǀſƺĩř�Źŵ�ƶƳƺĭ�źŤƄǀƮŤƀ�ŚƷƽ�řźƃ�ŚŝƿƬƣř�Ǝǀưƾ�Ư�ƞƬŤŴƯƾ�ƺƃŵ���ƩƹŶūÎ���ƱŚºƄƳ

Ưƾ�Ư�ƶĩ�ŶƷŵǀŶƃŹ�ƞƬŤŴƯ�ƪůřźƯ�ŢƯƹŚƤƯ�Ʊřżƽ�ŚƷŚƯŵ�źŝřźŝ�Źŵƽ��ŶƗŚƀƯŚƳƿƳ�ƱŚƀĪǀŢƀ��ř�ŚŝƿƋƺţ�ƲǀŚƷŚƯŵ�Źŵ�ƶĩ�Ůƽ�ŚěǀƿƲ��źţ
�ÏÍ��ƹÏÑ�ƀƬſ�ƶūŹŵǀŽƺ��ƯǀƯ�ƹ�īźƯ�ƱřżǀƠƃ�ƹ�ƮŴţ�ƵŹƹŵ�źǀĭźƾ�ŚƯŵ�ƹŵ�Żřƽ�ÏÕ��ƹÐÏ�ƫƹ��Ţſř�Ƶŵƺŝ�źŤưĩ�ƶūŹŵƾ��ƶƬƇŚƟ�Śŝ

ŚƯŵ�Żř�ƲŤƟźĭƽ�ƸŝǀƯ�ƶƴǀƯ�ƹ�īźƯ�ƱřżǀƹŹǇ�ƶƬůźƯ�źƽ�řżƟřƿƯ�Ƃƾ�ƿŶŝŚ��ƄƷƹĦěƾ��Ǝſƺţ�ƶĩJalali et al. (2010)�ƹŹƽ��ƺưƳ�ƹ�ŶƃŹ
�ħŻƹŶƄƠĩAdalia bipunctata L.�ŚƷŚƯŵ�Źŵƽ�ƹŹ�ƹ�ƞƬŤŴƯƽ�ū�ƹŵǀřŸƛ�Ƶźƾƿ����řŸºƛ�ƹ�ƺºƬƷ�żŞſ�ƶŤƃƽ��ĮŤųŚºſƾ����ƮºŴţ�ƪƯŚºƃ

�ŢŞƀƳ�ƶŝ�Ƶŵźĭ�ƹ�ŵŹō�ƶƳřƹźěÒÍ�ÒÍ��Ƴ�ŢƟźĭ�ƭŚŬƳřǀīźƯ�ƶĩ�ŵřŵ�ƱŚƄƳ�ż�Ư�ƹǀ��Ơºƃ�ƹ�ƮºŴţ�ƶƬůźƯ�ƹŵ�źǀĭźƾ�ƹŹƽ�ū�ºǀ�řŸºƛ�Ƶźƾƿ�
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�ƪĪƃÎ���ħŻƹŶƄƠĩ�ƵŵŚƯ�ƹ�źƳ�ƚƫŚŝ�šřźƄů�ƱŻƹCheilomenes sexmaculata�ŸƜţ�ŚŝƿŚƷŚƯŵ�Źŵ�ŵŹō�ƶƳřƹźě�ƮŴţ�Żř�ƶƽ��ƞºƬŤŴƯ��ƹ
řźƃƿƵŶƃ�ƩźŤƴĩ�Ǝ*

���

*�ŢŝƺƏŹÓÍ�ÒÍ�ŚƴƃƹŹ�ƹ�ŶƇŹŵƾƿ�ÎÓ�ŻƹŹ�ƶƳŚŞƃ�Źŵ�ŢƗŚſ��ƱƺŤſ�ŚƷƾƿ��ƆŴƄƯ�ħźŤƄƯ�Ɲźů�Ǝſƺţ�ƶĩƵŶƃ��ŶºƳř���ƝǈŤºųř
ƴƘƯƾ�Źřŵƽ��ŶƳŹřŶƳ�ƮƷ�Śŝ�ĩƺţ�ƱƺƯŻōƾŚƠƫō�� Ò�ŶƇŹŵ���

Fig. 1. Weight of adult male and female of ladybird Cheilomenes sexmaculata fed on Mediterranean flour moth at different 
temperatures and controlled conditions*  
*RH%: 50-60 and Photoperiod: 16:8 (L:D). Columns with same letter were not significantly different (Tukey test, á=5%).  
 

 
�ƪĪƃÏ��Ư�ƹ�īźƯ�ŶƇŹŵǀƵŵŚƯ�ƹ�ƪĩ�ź�ŚƷƽ��ħŻƹŶƄƠĩ�ƵŶƃ�ƪƇŚůCheilomenes sexmaculata�ŸƜţ�Śŝƿ��Źŵ�ŵŹō�ƶºƳřƹźě�ƮŴţ�Żř�ƶ
ŚƷŚƯŵƽ�řźƃ�ƹ�ƞƬŤŴƯƿƵŶƃ�ƩźŤƴĩ�Ǝ*��

*�ŢŝƺƏŹÓÍ�ÒÍ�ŚƴƃƹŹ�ƹ�ŶƇŹŵƾƿ�ÎÓ�ŻƹŹ�ƶƳŚŞƃ�Źŵ�ŢƗŚſ��ƱƺŤſ�ŚƷƾƿ��ƆŴƄƯ�ħźŤƄƯ�Ɲźů�Ǝſƺţ�ƶĩƵŶƃ��ŶºƳř���ƝǈŤºųř
ƴƘƯƾ�Źřŵƽ��ŶƳŹřŶƳ�ƮƷ�Śŝ�ĩƺţ�ƱƺƯŻōƾŚƠƫō�� Ò�ŶƇŹŵ���

Fig. 2. Percentage of total mortality and earned females of ladybird Cheilomenes sexmaculata fed on Mediterranean flour 
moth at different temperatures and controlled conditions * 
*RH%: 50-60 and Photoperiod: 16:8 (L:D). Columns with same letter were not significantly different (Tukey test, á=5%).  
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�ƩƹŶūÎ��Ư�ƹ�īźƯ�ŶƇŹŵ�ƹ�ƺưƳ�ƹ�ŶƃŹ�ƵŹƹŵǀŶƃŹ�ƞƬŤŴƯ�ƪůřźƯ�źƽ���ħŻƹŶºƄƠĩ Cheilomenes sexmaculata�ŸƜţ�Śºŝ�ºƿ�Żř�ƶ
ŚƷŚƯŵ�Źŵ�ŵŹō�ƶƳřƹźě�ƮŴţƽ�řźƃ�ƹ�ƞƬŤŴƯƿƵŶƃ�ƩźŤƴĩ�Ǝ���

Table 1. Developmental time and percentage of mortality of different stages of ladybird Cheilomenes sexmaculata fed on 
Mediterranean flour moth at different temperatures and controlled conditions.  
 

Temperature 
(±1 °C) 

Incubation 
(day ± SE) 

Egg 
mortality % 

Total 
larvae (day 

± SE) 

Larval 
mortality % 

Pupa 
(day ± SE) 

Pupal 
mortality % 

Total 
(day ± SE) 

20 
4.1 ± 0.03a 
**n=100 

12.29 
n=114 

8.96 ± 
0.18a 
n=26 

39.53 
n=43 

5.15 ± 
0.06a 
n=26 

0 
n=26 

18.21 ± 0.18a 

24 
2.39 ± 0.02b 

n=84 
14.29 
n=98 

8.96 ± 
0.18a n=26 

20 
n=40 

3.9 ± 0.04b 
n=32 

0 
n=32 

12.7 ± 0.09b 

28 
1.99 ± 0.004c 

n=151 
23.36 
n=192 

6.4 ± 0.09b 
n=32 

12 
n=50 

2.8 ± 0.03c 
n=43 

2.27 
n=44 

9.75 ± 0.07c 

32 
1.6 ± 0.018d 

n=114 
25 

n=152 

4.96 ± 
0.06c 
n=44 

35.99 
n=50 

2.68 ± 
0.05c 
n=24 

6.25 
n=24 

8.93 ± 0.1d 

F 2477.47  312.09  475.93  1224.5 

P < 0.001  < 0.001  < 0.001  < 0.001 

*RH%: 50-60 and Photoperiod: 16:8 (L:D). Columns with same letter were not significantly different (Tukey test, á=5%).  
** Number of replication 
 

�ƩƹŶūÏ��ƯǀĮƳŚǀƵŹƹŵ�ƩƺƏ�Ʋ�ŚƷƽ�ƹŹǇƽ��ŻƹŹ��ħŻƹŶƄƠĩ�Cheilomenes sexmaculata�ŸƜţ�Śŝƿ�ŚºƷŚƯŵ�Źŵ�ŵŹō�ƶƳřƹźě�ƮŴţ�Żř�ƶƽ�
ƞƬŤŴƯ�řźƃ�ƹƿƵŶƃ�ƩźŤƴĩ�Ǝ���

Table 2. Mean developmental time of larval stages (day) ladybird Cheilomenes sexmaculata fed on Mediterranean flour 
moth at different temperatures and controlled conditions. 
 

Temperature  
(±1 °C) 

Mean developmental time of larval stages (day ± SE) 

L1 L2 L3 L4 

20 2.66 � 0.07a 1.71 � 0.07a 1.86 � 0.07a 2.73 � 0.09a 

24 1.81 � 0.07b 1.04 � 0.04b 1.35 � 0.05b 2.18 � 0.04b 

28 1.53 � 0.05c 0.76 � 0.03c 1.01 � 0.02c 1.67 � 0.04c 

32 1.08 � 0.04d 0.96 � 0.02b 1.01 � 0.03c 1.61 � 0.05c 

F 104.23 72.93 71.13 72.98 

P < 0.001 < 0.001 < 0.001 < 0.001 
*RH%: 50-60 and Photoperiod: 16:8 (L:D). Columns with same letter were not significantly different (Tukey test, á=5%).  
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