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ĪģǀƵŶ��
ħŻƹŶƄƠĩ�Oenopia conglobata contaminata (Menetries)�ƿĪƾ�ŚƷźĭŹŚĪƃ�Żřƽ�ƙŚŝ�Źŵ�šŚƟō�ƮƸƯ�ŚƷƽ�řƿŢſř�Ʊřź���ƩƹŶū

ƾĭŶƳŻ�źĭŹŚĪƃ�űźƳ�ƹƽ�řƲƿ��ħŻƹŶƄƠĩŚƯŵ�Źŵƽ�Ï�t�Ò�ÏÔ��ƶºūŹŵ��ŽƺǀºƀƬſ����ŞºƀƳ�ŢºŝƺƏŹƾ�Ò�t�ÒÒ���ŹƺºƳ�ƵŹƹŵ�ƹƽ�ÎÓ���ŢƗŚºſ
ŚƴƃƹŹƾƿ��ƹŢƄƷ�ŹŚţ�ŢƗŚſƿĪƾ�źŤě�ƝƹźƓ�ƱƹŹŵƽ���źƐƣ�ƶŝŤƳŚſ�Ƃƃƾ�ſŹźŝ�źŤƯƾ�Ŷƃ���ŹŵƶƘƫŚƐƯ�řźĭƺƯŵƾƟ���ŵřŶƘţÎÍÍ����ƮºŴţ�ŵŶºƗ
ƮƷ�Ʈĩ�źưƗ�Śŝ�Ʋſ��Żř�źţÏÑ�ƵŹƺě�Śŝ�ƶƳřŻƹŹ��ƮŴţ�Żř�ũƹźų�Żř�žě�ŚƷƹŹǇ�ƹ�śŚŴŤƳř�ŢƗŚſ�ŚƷƽ��ŹŚºƳř�żŞſ�ƶŤƃ��Aphis punicae Pass.��
ŸƜţƿŶƳŶƃ�ƶ��źĭŹŚĪƃ�űźƳƽŹƹŹŚŝ��ƽ�ě�ƵŹƹŵ��ƶƳřŻƹŹǀīźƯ�ƹ��ƙƺƬŝ�Żř�Ƃ�Ưƹǀź�ŹƺŘţ�ƢŞƏƽ�ĭŶƳŻ�ƩƹŶūƾ��ºƀƴūƹŵǀŤƾ���ƴºſ�ƶºƬůźƯƾ���Śºŝ
ƭźƳ��ŹřżƟřMSChart�żŬţƿ�ƶŵźĭƿŶ��ƯǀĮƳŚǀŚƐų�ƹ�Ʋƽ�ƘƯǀƶŬƴſřźƟ�ŹŚ�ŚƷƽ�Ƙưū�ŶƃŹǀ�ƁƹŹ�ŽŚſřźŝ�Ţbootstrap�Ŷƃ�ƶŞſŚŰƯ���ƶƘƫŚƐƯ�Źŵ

źĭŹŚĪƃ�űźƳƽ��ŚƷƹŹǇƽ��ƲſƿźƠţ�ƵŻŚţ�ĨƿŲ�ƹ�ƵŵŚƠŤſř�ƵŶƃ��źƷƴſ�ƶƬůźƯƾ�ƈŴƄƯ�ŵřŶƘţ�Śŝƾ�ƵŹƺě�Żř�ŚƷƽ��ŹŚƳř�żŞſ�ƶŤƃ�ŹŚƸģ�ƹ�ƶſ�Ʋſ
ŸƜţƿŶƳŶƃ�ƶ��ħŻƹŶƄƠĩ��ƚƫŚŝ�ŵřźƟř�ŹƺƸƓ�Żř�ŶƘŝ�ŚƷƽ�Ư�ƹ�ŶƳŶƃ�ŢƠū�ƵŵŚƯ�ƹ�źƳǀźĭŹŚĪƃ�Ʊřżƽ�ŢƠū�źƷ����ºſŹźŝ�ŵŹƺºƯ�ƶƳřŻƹŹƾ���Źřźºƣ

ŢƟźĭ��ŚŤƳ�ŽŚſřźŝƿƶŝ�Ū�ţřŷ�űźƳ��ƵŶƯō�Ţſŵƾ�řżƟřƿƘưū�Ƃǀ�Ţ�ŻƹŹÎ���ƷŚƴŤƯ�űźƳ��ƾ�řżƟřƿƘưū�Ƃǀ�Ţ�ŻƹŹÎ����ƪƀƳ�źƷ�ƱŚƯŻ�šŶƯ�ƩƺƏ��
�ŻƹŹ��ƫƺţ�ƆƫŚų�űźƳ�ƹǀ�ƪŨƯ�Ŷ�ƮŴţ���ŵźƟ��ƶŝ�ţźţǀ�ŜÎÕÎ�Í��ÎÖÕ�Î��ÒÕ�ÐÍ��ƹÓÒ�ÏÒÎ�ŵźĭ�ƶŞſŚŰƯƿŶ��źĭŹŚĪƃ�űźƳƽ��ƞƬŤŴƯ�ƪůřźƯ
ƴſƾ�ƶŝ�ƵŵŚƯ�šřźƄů�ƹ�źƳ�šřźƄů��ŹŚƸģ�Ʋſ�ƹŹǇ�ţźţǀ�ŜÒÓ�ÑÖ��ÖÒ��ƹÎÏÒ�ŝ�ƶŤƃƶ�ŶƯō�Ţſŵ��źĭŹŚĪƃ�ƆƫŚų�űźƳƽ�(C0)�ÎÎÕ��ƶŤƃ

ŵźĭ�ƶŞſŚŰƯƿ�ŶƶƧ�ƱŚƄƳ�ƵŶƴƷŵ��ƩźŤƴĩ�Żř�ƾƿǇŚŝ�ŶůźĭŹŚĪƃņƽ�Ƙưūǀ�Ţ�ƶŤƃŢſř���
ƱŚĭĥřƹ�ƬĩǀŶƽ��ĭŶƳŻ�ƩƹŶūƾűźƳ���źĭŹŚĪƃƽ��ŹŚƳř�żŞſ�ƶŤƃ��Oenopia conglobata contaminata���

Abstract 
The ladybird species Oenopia conglobata contaminata (Menetries) is one of the major predators of pests in 

the orchards across Iran. The life history and predation rate of this predator were studied under laboratory 
conditions with 27.5 ± 2oC, 55 ± 5 RH and 16: 8 h (L: D) photoperiod to 6-cm petri dishes. To study the 
demography, a cohort containing about 100 eggs with less than 24h of age was chosen. Ladybeetle larvae were 
fed daily on the immature stages of pomegranate green aphids, Aphis punicae Pass. The daily fertility, immature 
developmental time, mortality and predation rate data were analyzed using age-stage, two-sex life table analysis - 
MSChart software.�Means and standard errors of population growth parameters were calculated by bootstrap 
method. To determine the predation rate, the first-instar beetle larvae were fed on the third and forth 
developmental stages of A. punicae. The adult ladybirds were grouped in pairs of opposite sexes to investigate 
their predation rates on daily basis. The intrinsic rate of increase (rm), finite rate of increase �Ȝ�� , mean generation 
time (T0) and net reproductive rate �R0� were 0.181 d-1, 1.198 d-1, 30.58 d and 251.65 offspring per individual 
respectively. Predation rate of different stages of forth-instar larvae and both adult sexes were 49.56, 95 and 125, 
aphids respectively, and the average predation rate (C0) was 118 aphids that shows a high rate of predation on the 
aphid population. 
Key words: life table, predation rate, pomegranate green aphid, Oenopia conglobata contaminata 
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�ƶŤƃżŞſ�ŹŚƳř��Aphis punicae Pass.��řŹřŵƽ�ƱƺƟ�ƺƣƽ�� �
��

�ŻřŞƏ�ƱŚƴưƃŵǀƘƾ�Ưƾ�ř�Źŵ�ƶĩ�ŶƃŚŝ�ºƿƯ�Ʋ�ºǀ��ƱřźĭŹŚƨºƃ�ƱŚ
�ƶŤſřŹColeoptera��ƶŝ�ƹƿ��ƵŵřƺƳŚºų�ƵĦCoccinellidae����ƮºƸƯ
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ÓÍ                                                          Ɩǀưſ�ƹ�ƢƳƹŹ��Ʋſ�ƾĭŶƳŻ�ƩƹŶū���ƹŵ�ƶƬůźƯ�ħŻƹŶƄƠĩ�ƽźĭŹŚĪƃ�űźƳ�ƹ�ƾƀƴū������

�ŶƴŤƀƷ(Rezvani, 2004)��ƵŹƺě�����ƶŤºƃ�ƚƫŚºŝ�šřźºƄů�ƹ�ŚƷ
�żŞſ�ƶºưƘƏ�ƶƬưūŻř�ŹŚƳř��ŚºƷƽ���řźºŝ�ŜºſŚƴƯƽ��ŵřŶºƘţƽ��Żř

ħŻƹŶƄƠĩ�ŚƷƽ�ŹřżŤƄĩ�Źŵ�ƩŚƘƟ�Ư�ŚƷƾ�ƃŚŝƴŶ���ƥŻƹŶƄƠƧ
Oenopia conglobata contaminata (Menetries)�řŹřŵƽ�

ƫŚƘƟǀźĭŹŚĪƃ�Ţƽ�ƹŹƽ�ƶŤƃ�Śſ�ƹ�ŚƷƿ���ƶŤºſřŹ�šřźºƄů�ź
ƹŹ�ƱǇŚŝŹƺūƽ�ĭǀŤųŹŵ�ƱŚƷŚƾ��ºƯƾ��ŶºƃŚŝ�(Iperti, 1974; 

Delplanque, 1998)���Ʋƿř�ħŻƹŶƄƠĩƿĪƾ�źĭŹŚĪƃ�Żř�ŚƷƽ�
ƶŤººººƃ�ŚººººƷƽ�Brachycadus amygdalis (Schout)��ƹ

Brachycadus helichyrysi (Kalt)��ºƟźƘƯ�ƱŚƴŞƫ�Źŵƾ���ƵŶºƃ
Ţſř�(Talhouk, 1977)��ř�ŹŵƿƳ�ƱřźǀƁŹřżĭ�ż�ŚƷƽ�ƳřƹřźƟƾ�

Ư�ƶƴƯřŵ�Śŝ�ƍŚŞţŹř�ŹŵǀƳŚŝżƾ�ř�ºƿ���ŵŹřŵ�ŵƺºūƹ�ħŻƹŶºƄƠĩ�Ʋ
(Fatemi, 1982; Sadeghi, 1991; Sadeghi & Khanjani,
� 

1998; Saeedi, 1998; Dezianian & Sahragard, 2000;
� 

Kalantari & Sadeghi, 2000; Mehrnejad, 2000;
�� �
Mohammadbeigi, 2000; Mojib Haghghadam et al.,
� 

2009)���
ƿƨƾ�ŻŹř�Źŵ�ƮƸƯ�ƪƯřƺƗ�ŻřƿŝŚƾ�řŹŚƧƾƿ�ŚƷźĭŹŚƨƃ��

ƯǀŸƜţ�ƱřżƿƱō�ƶ�Ţſř�ƶưƘƏ�Żř�ŚƷ��Ư�ƕƺƳǀ�ŜºſŚƴƯ�ƹ�ƱŚŝż�
��ŹƹōŵřŻ�ƹ�ŚºƤŝ��ƺºưƳ�ƹ�ŶƃŹ�Źŵ�ƮƸƯ�ƪƯŚƗ�ƹŵ�řŸƛ�Ʊŵƺŝƽ�

�Ż�ƞºƬŤŴƯ�ƪůřźƯ�Źŵƿ�Ťºƀƾ��ħŻƹŶºƄƠĩ���ºƯ�ŚºƷƾ��ºƃŚŝƴ�Ŷ
(Atlihan & Kaydan, 2002)��ŶººƯ�Źŵƿźƿ�ƹ�ƵŻŹŚººŞƯ�Ţ

ưƈţǀƮ�ĭ�ºǀźƽ�������Śºţ�Ţºſř�ƭŻǇ�šŚºƟō�ƩźºŤƴƧ�Źŵ�ŢºſŹŵ
ƆųŚƃ�ŚƷƽ��Ƙưū�ŶºƃŹ�ºǀ���ŶºƳŵźĭ�ƆŴºƄƯ�ƵźºƄů�Ţ��

řżƟřƿƘưū�Ƃ�ºǀ�ºƯ�řŹ�Ţƾ����ƩƹŶºū�Ǝºſƺţ�Ʊřƺºţ���ĭŶºƳŻƾ�
ŹƹŹŚŝƽ�ƀƳŚŤě�ƶƧǀŚƳřƺţ�ƪƾƿ�ƫƺţǀŶ�ƬŨƯƾ���řŹ�ƵŵŚºƯ�šřźƄů

ƱŚƯŻ�Źŵ�ŚƷƽ�ŝ�šƹŚƠŤƯǀƯ�ƱŚƾ�ŶƴƧ��ŵřŵ�ƱŚƄƳ��ŶūƹƩ�ƽŚƷ�
ĭŶƳŻƾ�ŹƹŹŚŝƽ��ƩŚºŞƳŵ�Śŝ����ºƷƹźĭ�ŌŚºƤŝ�ƱŵźºƧƾ���ŵřźºƟř�Żř
ŶƫƺŤƯ��Źŵ�ƵŶƃƿƱō�īźƯ�ƱŚƯŻ�ƹ�ŌŚƤŝ�ŢŞŧ�ƹ�ƱŚƯŻ�Ʀ��Śţ�ŚƷ
źųōƿ��ř�Ƶƹźºĭ�Żř�ŵźºƟ�Ʋƿ��ŵŚºŬ�ºƯƾ���ŶƳƺºƃ(Carey, 1993; 

Medeiros et al., 2000; Southwood & Henderson, 2000;
� 

Samih, 2003)� řººƿƵŵřŵ�Ʋ��ŚººƷƶººŝ�ƴŝ�šŹƺººƇººǀŵŚƽ��ŶººƃŹ
ƘưūǀŞƃ�řŹ�Ţǀƶ�ŻŚſƽ�Ưƾ��Ŷºƴƴĩ���ƫŚºƳōǀ��ĭŶºƳŻ�ƩƹŶºū�żƾ�

Ɯţǀǀŝ�Źŵ�ŶƃŹ�űźƳ�šřźǀƹŵ�źƷ�ŽŚſřźŝ�řŹ�ŵřźƟř�Ʋ �žƴū
Ư�ŭźƃƾ��ŶƷŵ(Chi, 1988)��ƶŝ�ƫŵǀř�ƪƿ�ĭŶºƳŻ�ƩƹŶū�ƶĪƴƾ�

Ʋſ���ƶƬůźƯƹŵ�ƀƴūƾ�ƋƺţǀƬƯŚĩ�Ůƾ�řźŝ�řŹƽ���ƵŹƹŵ�źºƷ
�ƳŚºƯŻƾ��ºƯƾ��ŶºƷŵ�(Chi & Yang, 2003)�Şºƃ��ǀƶ��ŻŚºſƽ���ŚºƷ

ĭŶƳŻ�ƩƹŶū�ŽŚſřźŝƾ�Ʋſ��ƀƴūƹŵ�ƶƬůźƯƾ��ºƿ�ƵřŹ�Ĩ
řźŝ�řŹ�ŜſŚƴƯƽ�ěǀƂ�ŝǀƴƾ�ŜſŚƴƯ�źţƿ��ŢºƟō�ƩźŤƴĩ�ƱŚƯŻ�Ʋ

ěǀƯ�ŵŚƸƴƄƾ�ƴĩƴŶ�(Chi, 1990)���ƵƹǈºƗ��řźºŝƿƲ���ŚºƷźŤƯřŹŚěƽ�
ĭŶƳŻ�ƩƹŶūƾ�Ɯţ�Śŝ�ŜƬƛřǀǀŰƯ�šřźǀƐƾ����ŶºƴƳŚƯ�ƞºƬŤŴƯ

Ư�ƶººƳƺĭǀƱŚººŝż�(Hu et al., 2010)��ƹ�żººǀƳ�ƶººưƘƏ�ƕƺººƳ� �
(Yu et al., 2005; Farhadi et al., 2011)�Ɯţǀǀ�ºƯ�źƾ�ƴĩ�ºƴŶ��

�ĭŶºƳŻ�ƩƹŶū�ƱƺƴĩŚţƾ��Ʋºſ���ƹŵ�ƶºƬůźƯ��ºƀƴūƾ��řźºŝƽ�
ƇƺţǀƯ�ƹ�īźƯ�ƞǀŹƹōŵřŻ��ŌŚƤŝ��źƽ���źĭŹŚĪºƃ�űźºƳ�ƹƽ�

ºººųźŝƾ�ŞƏ�ƱŚƴưºººƃŵǀºººƘƾ����ħŻƹŶºººƄƠĩ�ƶºººƬưūŻř� �
Lemnia biplagiata (Swartz)�ŸƜţ�ŚŝƿŻř�ƶ��ƶŤƃ�żŞſƹ�ŹŚƳř�

ħŻƹŶƄƠĩ�Hippodamia variegata Goeze��ŸƜţ�Śºŝ�ºƿƶ��Żř
�ƶŤºººƃAphis fabae Scop.���Ţºººſř�ƵŶºººƃ�ƵŵŚƠŤºººſř� �

(Yu et al., 2005; Farhadi et al., 2011)����
ƶŞººſŚŰƯ�Źŵ���ƾººţřŷ�űźººƳ�(rm)��ƾººƘǀŞƏ�ƂƿřżººƟř��

�ƾƿŚƷŹƺŤƧŚƟƵŶƳŻ�űźƳ�ƹ�źưƗ�ƩƺƏ��ƽŹƹŹŚŝ�ƱƺĤưƷ��ƾƳŚƯ
�ƶūƺţ�ŵŹƺƯƯ�Źřźƣƾ�ĭ�ºǀŵź���ţŹƺºƇŹŵƾ��ƶºƧ��ƵźºƄů��ŵŹƺºƯ�

ƶŝ��ŶƃŚŝ�ŶǀŗƺŤƿŻřŹŚě�Ʀƿ�ƶƘƫŚƐƯ��ƶºƀƿŚƤƯ�ƱŚƨƯř�ƾŤůřŹ��rm�
Ʊō�Śŝ�rm��ŹŚƨƃ�ƶŤƃ��Ţſř�ƮƷřźƟ�ƶƧ�ōƿŚ��ŹŵŚºƣ��ƶºŝ��ŹŚºƸƯ�

��źºǀų�Śºƿ�ŵƺŝ�ŶƷřƺų�ŹŚƨƃ����Ƃǀºě�Ʋºƿř����ŵŹƺºƯ�Źŵ�ƾƿƺºĭ
ƱřźĭŹŚƨƃ��ŚƷŶǀŗƺŤƿŻřŹŚě�Źŵ�řźƿŻ�ŵƺŝ�ŶƷřƺŴƳ�řŹŚƧ�ƱřŶƴģ
�ƮŴţ�źƷ�ŚŝƶŤƃřŸĭ�ƵŶƃ��ƿƦ�ƯǀƱŚŝż�Ư�ƶŤƄƧƾ��ŵƺºƃ��ºƫƹƾ�

���Źŵ�ƾţŚºƗǈƏř�ŢºǀƘưū�ƂƿřżƟř�ƾţřŷ�űźƳ�ŚƷźĭŹŚƨƃ�Źŵ
ŵŹƺƯ�ŢƗźſ�ŶƃŹ�Ƙưūǀ�źĭŹŚƨºƃ�Ţ�Ƶŵřŵ��ºƷ�ƹǀĢ���ƶºƳƺĭ

ƾưƳ�ƽźĭŹŚƨƃ�ŢǀƟźƓ�Śŝ�ƶƐŝřŹ�Źŵ�ƾţŚƗǈƏř�ŶƷŵ����ƽřźºŝ
ººěǀƂ�ƺººĭƾƿ�řŹŚººƧƾƿ�ƥŻƹŶººƄƠƧ�ŚººƷ�ƭŻǇ�Ţººſř�Ʊřƺººţ�

�źĭŹŚƨºƃƽ�ººƿŚ�űźººƳ��źĭŹŚƨºƃƽ�Ʊō�ŚººƷ�ƶŞººſŚŰƯ��ŵŵźººĭ� �
(Sokal & Rohlf 1995)��űźƳ�źĭŹŚƨƃƽ��ƠƯ�źŤƯřŹŚºě�ºǀŶƽ�

Ţſř�ƶƧ�ƱŚƄƳ�ƵŶƴƷŵ������Źŵ�ƶºƳƺĭ�Ʀºƿ�ƽźĭŹŚƨºƃ�ŢǀƟźƓ
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�ƽƹŹ�ƹ�ƅŚų�ƎƿřźƃƆŴƄƯ�ŹŚƨƃ�Ưƾ��ŶºƃŚŝ����ƶºūƺţŚŝ
ř�ƶŝƿưƷř�ƶĪƴǀźĭŹŚĪƃ�Ţƽ���ƥŻƹŶºƄƠƧO. conglobata 

contaminata�ƹŹƽ�ųźŝƾ�ſŹźŝ�šŚƟō�Żřƾ�����Ţºſř�ƵŶºƃ
ŶŝƿƲ�Ư�ŹƺƔƴƯǀźĭŹŚĪƃ�Ʊřżƽ����ƩŚºƘƟ�ƪºůřźƯ�ƭŚưţ�ƶƳřŻƹŹ

�Ʋƿřřźƃ�Źŵ�ħŻƹŶƄƠĩƿŚƯŻō�ƎƿƷŚĮƄƾ�ƹŹƽ���ƶŤºƃ��żŞºſ
Ƙţ�ŹŚƳřǀǀŵźĭ�ƲƿŶ��ř�ŹŵƿŹƺŘţ�ƂƷƹĦě�Ʋƽ�ĭŶƳŻ�ƩƹŶūƾ�
Ʋſ��ƹŵ�ƶƬůźƯ��ºƀƴūƾ��ƶºŝ��ŻŹř�ŹƺºƔƴƯ�ºƿŝŚƾ��ŚºƷźŤƯřŹŚěƽ�

ƟřźĭƺƯŵƾ�řƿ�ƹŹ�ħŻƹŶºƄƠĩ�Ʋƽ����ŹŚºƳř�żŞºſ�ƶŤºƃ���ŵŹƺºƯ
ſŹźŝƾ��ŹřźƣŢƟźĭ��řƿ�ƲŚŤƳƿƇƺţ�Ūǀ�ƘƯŚºū�ƞƾ����ŚºƤŝ�Żř

ƫƺţ�ƹ�ŶƃŹǀ��ŵřźºƟř�ƪŨƯ�Ŷ�ºƿ�Ĩ��ƮºƷ�Ƶƹźºĭ���Ʋºſ��ƮƷřźºƟ�řŹ
Ưƾ�Ŷƴĩ����

��
ƁƹŹ�ƹ�ŵřƺƯ�ŚƷ 

řƿƴƬĩ�ŵŚŬƾ��ƶŤƃA. punicae�Źŵ�ŚƯŻōƿƵŚĮƄ 

Ƙưūǀƫƹř�ŢǀƹŹ�Żř�ƶŤƃ�ƶƽ�����ƙŚºŝ�Źŵ�Ƶŵƺºƫō�ƱŚºŤųŹŵ
Źƹōŵźººĭ�ŹŚººƳřƽ��ƹ�ƖººŞƴƯ�Żř�ƵŵŚƠŤººſř�ŚººŝSamih, (1993)�

ŚſŚƴƃƾƿ�Ŷƃ��ƶŝ�ƔƴƯř�ƹ�ƁŹƹźě�Źƺƿ��ºƴƬĩ�ŵŚºŬƾ���Żř��ƶŤºƃ
ƩŚƸƳ�ŚƷƽ�ŢƄĩ���žºƠƣ�Źŵ�ƶºĩ�Ŷƃ�ƵŵŚƠŤſř�ŹŚƳř�ƵŶƃ��ŚºƷƽ�
Źƺţƽ�ƶƳŚŴƬĭ�Źřŵ�řƽ�ŝƶ��ŵŚƘŝřÕÍ���ÎÏÍ���ÎÔÍŤƳŚſƾ��źºŤƯ�
ƶĮƳ�Źřŵƽ�ŶƳŶƃ��řźŝƽ�ƮƷ�Ʋſ��ƶŤºƃ�Ʊŵźĩ���ŵřŶºƘţ��ŚºƷƽ��Żř

�ƪƯŚĩ�šřźƄů�źºƨŝřŻƽ��ºŝƾ��ƩŚºŝ�ƹŹƽ��ƩŚºƸƳ��ŚºƷƽ���ŶºƣŚƟ
ĭŵƺƫōƾ��ƶŤƃ�ƶŝƪƤŤƴƯ�Ʊō�ƶŝ�ƹ�ƶŝ�Ŷƃ�Ƶŵřŵ�ƵŻŚūř�ŚƷ���šŶºƯ
ÏÑ�ƵŹƺě�ŢƗŚſ�řŻƾƿ�Ŷƴƴĩ���Żř�žěÏÑ�ŢƗŚſ����šřźºƄů

�ƝŸů�ƪƯŚĩŶƳŶƃ�ƵŹƺě�ƹ��ŚƷ�Śţ�ƙƺƬŝ�ƶƬůźƯ��ŶºƳŵźĩ�ŶƃŹ
(Elbert & Cartwright, 1997)��ƶŤƃ��ŚºƯŵ�Źŵ�ŚƷƽ�Ï�t�ÏÒ�

ººƀƬſ�ƶººūŹŵǀŞººƀƳ�ŢººŝƺƏŹ��Žƺƾ�Ò�t�ÒÒ�ŶººƇŹŵ�ƹ�
ƵŹƹŵ�ƽ�ŹƺƳƽ�ÎÓ�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹÕ��ŹŚºţ�ŢƗŚſƿĪƾ�
ƶĮƳ�Źřŵƽ�ŶƳŶƃ����

��
Ɩưū�Źƹōƽ�ħŻƹŶƄƠĩ�ƁŹƹźě�ƹ��

řźººŝƽ�ƶººŝ�ĭŹŚººĩǀźƽ��ħŻƹŶººƄƠĩO. conglobata 

contaminata��ŚººƯŻō�ƭŚººŬƳř�ŹŵƿƂ��ººƴƬĩ�Żř��ŚººƷƾ�řººƿ�Ʋ

ř�Źŵ�ħŹƹŶƄƠĩƿŹŚŤĪƀƴƿľǈŞƣ�ƶĩ�ƭƺ�ƹŹƽ��ƺºƬƷ�żŞſ�ƶŤƃ��
Myzus persicae (Sulzer)��ŵƺŝ�ƵŶƃ�Ƶŵřŵ�ƁŹƹźě���ƵŵŚƠŤſř

řźººŝ�ƶººƯřŵř�Źŵ�ƹ�Ŷººƃƽ�ŤƳĥ�Ʊřƺººţ�ƒººƠůǀººĪƾ�Ƙưūººǀ��Ţ
ř�ƪƯŚĩ�šřźƄůƿƙŚŝ�Żř�ħŻƹŶƄƠĩ�Ʋ�ŚƷƽ���Żř�ŹŚºƳř�ƹ�ƶŤƀě

Źƹōŵźĭ�ƱŚĩŵŹř�ƹ�ƱŚŬƴƀƟŹ�ƶƤƐƴƯƽ��ŚºſŚƴƃ�Żř�žě�ƹƾƿ�
Ƙưū�ƶŝǀŚƯŻō�ŢƿƷŚĮƄƾ�Ŷƃ�ƵŵƹżƟř���

ħŻƹŶƄƠĩ��źºŤě�ƝƹźƓ�ƱƹŹŵ�ŚƷƽ����źºƐƣ�ƶºŝ�Ƃºƃ�
ŤƳŚſƾ��źŤƯƶƧ�ƶƳŻƹŹ�řƽ��źƐƣ�ƶŝÒ�Î�ŤƳŚſƾ��źºŤƯ�ƹ��ºƃƺěǀ�ƵŶ
�ƵŶƃ�Śŝ�Źƺţ�Ţƃřŵ�Ŷƃ�Ƶŵřŵ�ŹřźƣŶƳ��ƶŝ���źºŤě�ƝźºƓ�źƷƽ�

ƿ�ŵŶƗ�ĨŶƿŵźĭ�ƪƤŤƴƯ�ƥŻƹŶƄƠƧ���žĜſÎÍ�ř�Żř�ŵŶƗƿ�Ʋ
źŤěƽ��ƝźƓ�ƱƹŹŵ�ŚƷ�ƾƨǀŤºſǈě���ƹ�ƝŚƠºƃ�ŶǀƠºſ���ĬºƳŹ
Źżŝƾĭ�ŚƘŝř�ƶŝ�ŵÏÍ���ÏÒ��ƕŚƠţŹř�ƶŝ�ƹÎÍ�ŤƳŚſƾ���Źřźºƣ�źŤƯ

ŶƳŶƃ�Ƶŵřŵ��ƶŝ�ƺƸţ�ŹƺƔƴƯƿ���Ťºſǈě�ƝźºƓ�ƪºųřŵ�Źŵ�ƶǀƨƾ��
ųřŹƺſƾ��źƐƣ�ƶŝƶſ�ŤƳŚſƾ�ř�źŤƯƿ���ƶºģŹŚě�Śºŝ�žĜſ�ƹ�ŵŚŬ
Źƺººţƽ��Ŷººƃ�ƵŶƳŚººƃƺě��řźººŝƽ�ŸƜţººƿƘưū�ƶººǀƫƹř�Ţººǀ�ƶ

ħŻƹŶƄƠĩ�ƽŚƷ�Ɩưū��Źƹōƽ��Żř��ƵŶƃºŝ�ƶƳřƹźě�ƮŴţǀ��ŵŹō�Ŷ
Ephestia kuehniella Zeller��Ŷƃ�ƵŵŚƠŤſř��ř�ƶŝƿĮƳř�Ʋ�ºǀ��Ƶż

řƿƳ�ƵźƄů�Ʋǀřźŝ�żƽ�ţŐƯǀŚƯŻō�Źŵ�ƮŴţ�Ʋƿ��ƁŹƹźºě�ƵŚĮºƄ�
�Ƶŵřŵ�Ŷººƃ(Asghari et al., 2012a, 2012b)����ƶººƯřŵř�Źŵ

ħŻƹŶƄƠĩ�ŚƷƽ�ř�ƪųřŵƿŹŚŤĪƀƴƿƹŹ�ƪƀƳ�ƹŵ�ƭƺƽ�ū�ºǀƵź��
řŸƛƾƿ��źƔƳ�ŵŹƺƯ��ƶŤƃ�żŞſŹŚƳř�����ƹ�ŶƳŶºƃ�Ƶŵřŵ�ƁŹƹźºě

ŚƯŻō�Ʊō�Żř�ŶƘŝƿƂ�ŚƷƽ�ƬƇřƾ�ƹŹƽ�ħŻƹŶƄƠĩ����ŻŚºƛō�ŚºƷ
Ŷƃ��ƶŝ�ĭƺƬū�ŹƺƔƴƯǀźƽ��īźºŝ��ġŹŚƣ�ŶƃŹ�Żř��ŚºƷƽ��ƱƹŹŵ

�ƹ�ŻƹŹ�źƷ�ƁŹƹźě�ƝƹźƓ�ŵƺų�ƶſ�źƷ��ƁŹƹźě�ƝƹźƓ
�ŻƹŹ�ºƿĨ�ƺººƘţ�ŹŚººŝƿ�ŶƳŶºƃ�Ɗ��ŵŻŚŝººƿƶººƳřŻƹŹ�Ŷ���ƝƹźººƓ

řźŝ�ƁŹƹźěƽ�ţŐƯǀ�řŸºƛ�Ʋƽ�����ƪºųřŵ�ŢºŝƺƏŹ�ƹ�šřźºƄů
Ʊō�ŢƟźĭ�ƭŚŬƳř�ŚƷ����Źŵ�ħŻƹŶºƄƠĩ�ƁŹƹźě�ƪůřźƯ�ƭŚưţ
ŚƯŵƽ�Ï�t�ÏÒ�ƀƬſ�ƶūŹŵǀŽƺ�ŞºƀƳ�ŢŝƺƏŹ��ƾ�Ò�t�ÒÒ�

�ŶƇŹŵƹ�ƵŹƹŵ�ƽ�ŹƺƳƽ�ÎÓ�ŚƴƃƹŹ�ŢƗŚſƾƿ��ƹÕ��ŢƗŚſ
ŹŚţƾƨƿ�Ŷƃ�ƭŚŬƳř���

��



ÓÏ                                                          Ɩǀưſ�ƹ�ƢƳƹŹ��Ʋſ�ƾĭŶƳŻ�ƩƹŶū���ƹŵ�ƶƬůźƯ�ħŻƹŶƄƠĩ�ƽźĭŹŚĪƃ�űźƳ�ƹ�ƾƀƴū������

ƘţǀǀźĭŹŚĪƃ�űźƳ�Ʋƽ��ƴºſǀƲ��ƞºƬŤŴƯ�ƹŹǇƽ���šřźºƄů�ƹ
ħŻƹŶƄƠĩ�ƪƯŚĩ�O. conglobata contaminata�ŸƜţ�Śŝ�ºƿ�Żř�ƶ

ƵŹƺě�ŚƷƽ��ƶŤƃ�ŹŚƸģ�ƹ�ƶſ�Ʋſ�żŞſŹŚƳř��
ŚƷƹŹǇƽ��ƲſņƩƹř�ƿĨ���ƵŵŚƠŤºſř�Śŝ�ħŻƹŶƄƠĩ�ƵŻƹŹ

ƮƬƣ�Żř�ƺƯƽ�ƶŝ�ƭźƳ�Ŷůřƹ�ƶŝ�ƶƳŚĭřŶū�šŹƺƇ�ŚƷƽ�ŚƯŻōƿƄƾ�
�źŤě�ƝƹźƓƽ�ŤƳŚſ�Ƃƃ�źƐƣ�ƶŝƾ�źŤƯ���ƪƤŤƴƯ�ƹ��ƩƺºƏ�Źŵ

ř�ƭŚŬƳřƿŚƯŻō�Ʋƿƶŝ�Ƃ�ƵŹƺě�Śŝ�ƶƳŚĭřŶū�šŹƺƇ��ŚºƷƽ���Ʋºſ
�ŸƜţ�ŹŚºƳř�żŞſ�ƶŤƃ�ŹŚƸģ�ƹ�ƶſ�ºƿ�ŶƳŶºƃ�ƶ���ŶºŝƿƲ����ŹƺºƔƴƯ

ƵŹƺě�ŚƷƽ�ƿ�ƹŵ�ƹ�Ĩ�ƶŤƃƹŹ�Żřƽ��īźºŝ��ŚºƷƽ����ŹŚºƳř�Ƶŵƺºƫō
ƵŹƺě�ƹ�ƝŸů�ŚƷƽ�����ƣŚºŝ�ŹŚºƸģ�ƹ�ƶºſ�Ʋºſƾ��ƹŹ�ƵŶºƳŚƯƽ�

ŵƿĨƀ�ƽŚƷ�źŤě�ƪųřŵ�ƹ�ƁŹŚưƃ�īźŝƽ�ŚƷƽ���źºƔƳ�ŵŹƺƯ
řŵ�ŹřźƣŶƳŶƃ�Ƶŵ��źŤě�Żřƽ�ŵŻŚŝ�ƶƳřŻƹŹ�ŚƷƿƵŹƺě�ƹ�Ŷƃ�Ŷ�ŚƷƽ�

ŶƳŶººƃ�ƁŹŚưººƃ�ƵŶººƳŻ�ƶŤººƃ��Śŝƶººŝ�ƶººūƺţ��ººƘƯ�ŵřŶººƘţǀ�Ʋ
ƵŹƺě�ŚƷƽ�Ťųř�Źŵ�ƶƧ�ƶŤƃǀ�ħŻƹŶºƄƠĩ�ŹŚ�����ƶºŤƟźĭ�Źřźºƣ�ŚºƷ
Ư��ŵƺŝǀŸƜţ�Ʊřżƿ�����źºƷ�Źŵ�ƪºƯŚƧ�šřźºƄů�ƹ�ŚºƷƹŹǇ�ƶÏÑ�

Ƙţ�ŢƗŚſǀǀŶƃ�Ʋ��ř�ƩƺƏ�Źŵƿŵ�šŶƯ�ƲƿƦƀ��ŚºƷƽ���īźºŝ
�źƷÏÑ��ŢƗŚſƿƦ�ƺƘţ�ŹŚŝƿ�ƹ�Ɗ�ƪƯŚƧ�šřźƄů�ƹ�ŚƷƹŹǇ

ŵ�ƶŝ�ħŻƹŶƄƠĩƿƦƀ�ƽŚƷ���ºĭźŝƾ�Ŷū�ºƿ��ƪºƤŤƴƯ�Ŷ��ŶƳŶºƃ��
řźŝƽ�ŸƜţƿƴſ�ƶǀƶŝ�ħŻƹŶƄƠĩ�ŹŚƸģ�Śţ�Ʃƹř�Ʋ�ţźţ�ºǀ�ŜÎÒ��
ÏÒ��ÐÒ��ƹÕÍ�źƳ�ƚƫŚŝ�ŵřźƟř��ÎÍÍ����ƵŵŚºƯ�ƹ�źƳ�ƚƫŚŝ�ŵřźƟř�ƹ
ÎÔÍ���ƶŤºƃ�ŹŚƸģ�ƹ�ƶſ�Ʋſ�ƵŹƺě�Śěźŝ�ºƿ�ƵŶƷŚºƄƯ�ƶ��ŚºƷƽ�
ŤƀŴƳǀƲ����Ťųř�Źŵ�ƹ�ƵŶºƃ�ƁŹŚưºƃ�ŻƹŹ�źƷ�ºǀ��ƪºůřźƯ�ŹŚ

Źřźƣ�ƪƯŚĩ�ƵźƄů�ƹ�ƚƫŚŝŚƳ�ŶƴŤƟźĭ��ƵƹǈƗ�řźŝƿƲ����ƭřŶºĩ�źƷ
Ʈĩřźţ�Żř�ŚƷƽ���ƶºŝ�ŹƺĩŸºƯ����ŶƷŚºƃ�ƱřƺºƴƗ����Źƺºƌů�ƱƹŶºŝ

ħŻƹŶƄƠĩ��ƳǀſŹźŝ�ŵŹƺƯ�żƾ��īźºƯ�Śţ�ŢƟźĭ�Źřźƣ�ƹ�Ư�ºǀ�ź
ƶŝ�ƶŤƃ�ŞƏ�ŹƺƏǀƘƾ�Ƴǀ�ř�źºŝ�ƹ�ƵŶƃ�ƆŴƄƯ�ż�ºƿ��ŽŚºſř�Ʋ
Ƶŵřŵ�ŚƷƽ�ŝƶ�Űƈţ�ƵŶƯō�Ţſŵǀƃ�Ůƺŵ��řƿŚƯŻō�Ʋƿ��Śºŝ�ƂÓÍ�

�Ʋſ�ƹŹǇƿ�ħŻƹŶƄƠĩ�Ĩ���Ư�ƹ�ŶºƃŹ�ŶºƳƹŹ�ƹ�ŻŚºƛō�ºǀ�Ʊřż
��ºſŹ�Śºţ�ŹŚĪƃǀ�����ºſŹźŝ�ƪºƯŚĩ�ƵźºƄů�ƶºƬůźƯ�ƶºŝ�ƱŶƾ��ƹ

ƿŵźĭ�ŢƃřŵŵŚƿŶ��ħŻƹŶƄƠĩ��ƚƫŚŝ�ŵřźƟř�ŹƺƸƓ�Żř�ŶƘŝ�ŚƷƽ�
ŶƳŶƃ�ŢƠū�ƵŵŚƯ�ƹ�źƳ��žĜſ��ÎÍ�Ư�ƹ�śŚŴŤƳř�ŢƠūǀ�Ʊřż

źĭŹŚĪƃƽ�ſŹźŝ�ŵŹƺƯ�ƶƳřŻƹŹ�ŢƠū�źƷƾ���ŢºƟźĭ�Źřźºƣ��

řźŝƽ�ƆŴƄƯ��źĭŹŚĪºƃ�űźƳ�Ʊŵźĩƽ�����űźºƳ��ƵŵŚºƯ�ŵřźºƟř
źĭŹŚĪººƃƽ�ÏÍ��ƶººŝ�źººƳ�ħŻƹŶººƄƠĩ���Żř�řŶººū�šŹƺººƇ
ħŻƹŶƄƠĩ�ŚƷƽ�ſŹźŝ�ƵŵŚƯƾ��Ŷºƃ���řźºŝƽ����űźºƳ�ƶŞºſŚŰƯ
źĭŹŚĪƃƽ�Ư��ƵŵŚƯ�ŵřźƟřǀĮƳŚǀ�źĭŹŚĪºƃ�űźƳ�Ʋƽ���Żř�ŚºƷźƳ

ƯǀĮƳŚǀźĭŹŚĪƃ�űźƳ�Ʋƽ�ƹ�źƀĩ�ŢƠū�źƷ��ŶºŝƿƲ�ţźţ�ºǀ�Ŝ
źĭŹŚĪƃ�űźƳƽ�ĪƠţ�ƮƷ�Żř�ƵŵŚƯ�ƹ�źƳ�ŵřźƟřǀŶƃ�Ĩ���Żř�ŶƘŝ

ħŻƹŶƄƠĩ��ƚƫŚŝ�ŵřźƟř�ŹƺƸƓ��ŚºƷƽ����ºŝ�ƵŵŚºƯ�ƹ�źºƳƶ��ºſƹǀ�ƶƬ
ƵŹƺě�ƽŚƷ�ŸƜţ�ƶŤƃ�ŹŚƸģ�ƹ�ƶſ�Ʋſƿ�ƶ�ƵŶƃƯ�ƹǀ�ŹŚĪƃ�Ʊřż
Ʊō��ŢŞŧ�īźƯ�ƱŚƯŻ�Śţ�ŚƷƿŵźĭŶ��řƿ�ŚºƯŻō�Ʋƿ�ŚºƯŵ�Źŵ�Ƃƽ�� �
Ï�t�Ò�ÏÔ�ººƀƬſ�ƶººūŹŵǀŞººƀƳ�ŢººŝƺƏŹ��Žƺƾ�Ò�t�ÒÒ�

ƹ�ŶƇŹŵ�ƽŹƺƳ�ƵŹƹŵ�ÎÓ��ŚƴºƃƹŹ�ŢƗŚſƾƿ��ƹÕ���ŢƗŚºſ
ŹŚţƿĪƾ�ŢƟźĭ�ƭŚŬƳř���

��
ƟřźĭƺƯŵƾ�ħŻƹŶƄƠĩO. conglobata contaminata �ŸƜţ�Śŝƿ�ƶ

�ŻřŹŚƳř�żŞſ�ƶŤƃ��
ƶƘƫŚƐƯ��ŶƳŻ�ƩƹŶūƾĭ��Żř�ƵŵŚƠŤſř�ŚŝÎÍÍ���ƮºŴţ�ŵŶƗ
Ŷƃ�ƕƹźƃ���źƷÏÑ��ŢƗŚſƦƿ�ŵ�Żř�ŹŚŝƿĨƀ�ŚƷƽ�źŝ�ƾºĭ�

ƹŚººůƽ�ŻŚŝ�ƮººŴţŶººƿŵ��ƪººƇŚƟŶů�ƹ�ŶººƃŚººǀƯ�ƱŚººƯŻ�Ʊ
ƮŴţ��ŹřŸĭƽ�źƠţ�ŚţƿƮŴţ�Ų�ƶŝ�ŚƷ��ƵŹƹŵ�ƱřƺºƴƗ��ŚŝƺĪƳř�ǀºſ�Ʊƺ

ŵźĭ�ŢŞŧ�ƮŴţŶƿ���Ŷºŝ�Ʋºƿ�źţ�ºǀţ�ţ�Śºŝ�Ŝ�ǀºǀƘ��ŢŞºƀƳ�Ʋ�Ʋǀºŝ�
ƮŴţ�ŚƷƽ�źƠţŲƿ�ŶƃƮŴţ�ƹ�Ƶ�ŚƷƾƿ�����ŶºŞţ�ŵřŻƺºƳ�ƶºŝ�ƶºĩ�ƪºƿ�
ƵŶƄƳ�ŶƳř���īźºƯ�ŶƇŹŵ�ƹ�źºǀƯ���ƶºƬůźƯ�Źŵ�ƵźºƄů�ƽ���ƮºŴţ

Ŷƃ�ƶŞſŚŰƯ��źƠţ�ŚŝŲƿ�ƮŴţ�ŚƷƹŹǇ��ŚƷƽ��Ʋſ�ºƿ��Żř�ƶºĩ�Ĩ
ƴººſ�źººƔƳƾ�ººƿĨ�ŶººƳŵƺŝ�ƵŻƹŹ��ƶººŝ��Źŵ�ƶººƳŚĭřŶū�šŹƺººƇ

źŤěƽ�ŵƿƂ�ŚƷƾƿ�ƶŝ�ŤƳŚſ�Ƃƃ�źƐƣƾ��źŤƯƶƧ��ƶºƳŻƹŹ�řƽ���ƶºŝ
�źƐƣÒ�Î�ŤƳŚſƾ��źŤƯ�Śŝ�ƵŶƃ�ƵŶǀƃƺě�ƹŹƺţ�ŵ��ŶƴŤºƃř���Źřźºƣ

ŶƳŶƃ�Ƶŵřŵ���ŶƃŹ�ŶƳƹŹŚƷƹŹǇ�Ʋƿř�ƶŝ��ŵŹƺƯ�ƶƳřŻƹŹ�šŹƺƇ
ƵŹƹŵ�ƹ�ŢƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ƽ�ƹŹǇƽ��ƴºſ�Źŵǀ��ƞºƬŤŴƯ�Ʋ

ſŹźŝƾ�Ŷƃ��ƯǀīźƯ�Ʊřż�Ưƹ�ºǀ�ƴºſ�źǀ�ƹŹǇ�ƞºƬŤŴƯ�Ʋƽ��ƹ
Ơƃǀĭźƾ�Ƴǀ��Ŷºƃ�ŢºŞŧ�ż�����Ơºƃ�ƵŹƹŵ�ƭŚºưţř�Żř�žºěǀĭźƾ��

ƬƯŚĩ�šřźƄůƾ��Źŵ�ƶĩƿŶƃ�źƷŚƓ�ŻƹŹ�ĨƵ��ŶƳŵƺŝ��ƶŝƿ�Ĩ
źººŤěƽ�ŵººƿ�ƪººƤŤƴƯ�ƂŶƳŶººƃ�ŢººƠū�Śººţ�ĭººǀźƽ�ŚưƳƿ�Ŷººƴ� �
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(Bonte et al., 2010)�����ĭŶºƳŻ�ƩƹŶºū�ŽŚºſřźŝƾ��Ʋºſ�
ƹŵ�ƶƬůźƯ�ƀƴūƾ�ŚŝƿŤƀƾ�Ĩţ�ŢƃƺƳźſ��ƱŚƯŻ�Żř�ŵřźƟř�Ĩţ

ƶŝ�īźƯ�ƱŚƯŻ�Śţ�Ŷƫƺţ����ŢºŞŧ�ƹ�ƆŴºƄƯ�ƶƳŚĭřŶū�šŹƺƇ
ŵƺƃ��ƶŝ�ƽŹƺƏ��ƶƧ��ƢºƬƘŤƯ�ƪƯŚĩ�ƵźƄů�źƷ�ŶƃŚŝ�ƆŴƄƯ

�ƵŶƃ�ŵŹřƹ�ƮŴţ�ƭřŶĩ�ƶŝŚƯŻō�ŹŵƿŢſř�Ƃ��řźŝƽ�ƆŴƄƯ�
ħŻƹŶƄƠĩ�Ʊŵźĩ�ŚƷƽ��ƹ�ŹřźĪţ�źƷ�żǀƳ��Żř�ƵŵŚºƯ�ƹ�źƳ�ŵřźƟř

�ƁƹŹBenham & Muggleton (1970)�Ŷƃ�ƵŵŚƠŤſř����řŶºŤŝř
ƶŝ�ſƹǀƲųŚƳ�ħǇ�ƶŝ�ƶŤƄƛō�ơŚŬƴſ�ƶţ�ƶƬ��ƳŚƄƳƾ��ƶŝ��ºƯřŹōƾ�
ƹŹƽ�ŚƸŤƳřƽ�ƩŚŝ�ħŻƹŶƄƠĩ�ŢſřŹ�Ţưſ�Ɓƺě�ŚƷƾƿ���ƶºĩ
�Źŵƿ�ŶƳŵƺŝ�ƵŶƃ�źƷŚƓ�ŻƹŹ�Ĩ�řźŝƽ��ŵźƟ�źƷ�ºƿ��ƱŚºƄƳ�Ĩ

ƱŚƄƳ�ŵřŶƘţ�ƹ�ĬƳŹ�ŽŚſřźŝ�ƞƬŤŴƯ��ŚºƷ����Ŷºƃ�ƶŤºƃřŸĭ��
řźŝƽ�ưƏřǀ�źºŤě�ƝźƓ�źƷ�Źŵ�ƵŵŚƯ�ƹ�źƳ�ŵƺūƹ�Żř�ƱŚƴƽ���Żř

ħŻƹŶƄƠĩ�ŚƷƾƿ�ě�Żř�ƶĩǀŢƠū�Ƃ�ĭǀźƽ���Ƶŵźºĩ��ŶºƳŵƺŝ�ƹ
ƀƴūǀƱō�Ţ�ŵƺŝ�ƵŶƃ�ƆŴƄƯ�ŚƷ��Ŷƃ�ƵŵŚƠŤſř����ƶºƳřŻƹŹ�ƹ
ƶŝ��ŢŝƺƳƿ�ƹ�źƳ�ĨƿƱŚƄƳ�ƵŵŚƯ�Ĩ�ƶŝ�Źřŵ����Źŵ�ƶºƳŚĭřŶū�ŹƺºƏ
ųřŤǀħŻƹŶƄƠĩ�ŹŚ��ŚºƷƽ���ƱŚºƄƳ�Ʊřƺºū����Ƶŵřŵ�Źřźºƣ�ƵŶºƃŹřŵ
�ŶƳŶƃ��řƿ�ŢºƠū�ƵŶƷŚƄƯ�ƱŚƯŻ�Śţ�ƪưƗ�Ʋ�ĭ�ºǀźƽ�Ƙţ�ƹ�ǀºǀ�Ʋ

ƀƴūǀƬƯŚĩ�šřźƄů�ŢƶƧ�ƾ�ƵŻŚţ�źƷŚƓ��ƵŶƃ���ŶºƳŵƺŝ��źºƷ
ŵźĭ�ŹřźĪţ�ŻƹŹƿŶ�����ŢºƠū�ƩŚºů�Źŵ�šřźºƄů�ĭ�ºǀźƽ���ƶºŝ

�źŤěƽ�ŚƷƽ�ƮŴţ�ƹ�ŶƳŶƃ�ƪƤŤƴƯ�řżŬƯ��ŹřŸºĭƽ��ºƳřŻƹŹŠ���źºƷ
ŵźĭ�ŢŞŧ�ŢƠū�ºƿŶ���žĜºſ������źºŤě�ƶºŝ�ƪºƯŚĩ�šřźºƄůƽ�

�ŵƿƂ�ŚƷƽ�ŶūƿŶƳŶƃ�ƪƤŤƴƯ�Ŷ�ƹ�ƮŴţ��ŚºƷƽ��ƶŤºƃřŸĭ���ƵŶºƃ
ŢƠū�źƷ�Ǝſƺţ��ſŹźŝ�ƶƳřŻƹŹƾ�ŵźĭ�ºƿŶ��ř�ºƿ���Śºţ�ŶºƳƹŹ�Ʋ

Ŷƃ�ƩŚŞƳŵ�ƵŵŚƯ�šřźƄů�īźƯ��ƵƹǈƗ���ƮºŴţ�ŵřŶºƘţ�źŝ����ŚºƷ
ƯǀīźƯ�Ʊřż�Ưƹǀ�ŵźĭ�ŢºŞŧ�źƳ�ƹ�ƵŵŚƯ�šřźƄů�ź�ºƿŶ�ƹ�ř�ºƿ�Ʋ

ſŹźŝƾ�ŚƸŤƳř�Śţƽ�źųō�źưƗƿ�����ƶºƯřŵř�ƵŵŚºƯ�ƹ�źºƳ�ƵźºƄů�Ʋ
ƿŢƟŚ��Ɩưū�Żř�žě�Źƹōƽ�Ƶŵřŵ��ŚºƷƽ��ƆųŚºƃ��ƭŻǇ��ŚºƷƽ�

Ƙưū�ŶƃŹǀŵźĭ�ƶŞſŚŰƯ�ŢƿŶƳŶ��řƲƿ�ŚƯŻō�Ƃºƿ��ŚºƯŵ�Źŵƽ�� �
Ï�t�Ò�ÏÔ�ƶººūŹŵ��Ƭſƺǀººƀ��ŽŞººƀƳ�ŢººŝƺƏŹƾ�Ò�t�ÒÒ�

ŶƇŹŵ�ƹ�ƽŹƺƳ�ƵŹƹŵ�ÎÓ��ŚƴºƃƹŹ�ŢƗŚſƾƿ��ƹÕ���ŢƗŚºſ
ŹŚţƿĪƾ��ƭŚŬƳř�ŢƟźĭ���

��

ƬŰţǀưƧ�ƪƾ�ƘưūǀŢ��
ƆųŚƃ�ƕƹźƃ�ƶƐƤƳ�ŚƷƽ�Ƙưū�ŶƃŹ�ºǀ�ƶºŝ�Ţ���ƱřƺºƴƗ

ƄŴŝƾ�ƟřźĭƺƯŵ�Żřƾ��Ż�ƶƘƫŚƐƯƿŢƀ�ſŚƴƃƾ���ƹ�Ţºſř�ŵźƟ
ƮƸƯ�źţƿ��ºƯ�Ʋºſ��Ʊō�Źŵ�ƪƯŚƗ�Ʋƾ��ŶºƃŚŝ�����ƩŶºƯ�ŽŚºſřźŝ

ĭŶººƳŻ�ƩƹŶººūƾ�Ʋººſ��ººƀƴūƹŵ�ƶººƬůźƯƾ�Ǝººſƺţ�ƶººĩ�� �
Chi & Liu (1985)��ƹChi (1988)�ƸţǀƵŶƃ�ƶ���ƹ�Śŝ�ƵŵŚƠŤſř

�ŻřƭźƳ��ŹřżƟřTWOSEX-MSChart���ƶºĩ�ŹŵVisual BASIC 

(version 6, service pack 6)�řźŝƽ�ſǀ�ƹ�ƪºƯŚƗ�ƮŤƀƿ��ŻƹŶºƴ
ůřźƏƾ��ƵŶƃŢſř�(Chi, 2013)��Ƶŵřŵ�ŚƷƽ�ŝƶ��ƵŶºƯō�Ţſŵ�

żŬţ�ŵŹƺƯƿŹŚƯō�ƶƽ�ŢƟźĭ�Źřźƣ����ºţřŷ�űźºƳ�ƮƸƯ�źŤƯřŹŚěƾ�
řżººƟřƿƘưū�Ƃººǀ�Ţ(rm)�źººƫƹř�ƶººƫŵŚƘƯ�ŽŚººſřźŝ��ŚººĪţƺƫ�

(σ ݁ିሺ௫ାଵሻ ൌ ͳሻ�௫ୀ��ŵŹƹōźŝ�Ŷƿŵźĭ�ƶŝ��ŹƺºƏƽ����Ʋºſ�ƶºĩ
ƵźƄů�Ŷƃ�ƶŤƟźĭ�źƔƳ�Źŵ�źƠƇ�ŻƹŹ�Żř�(Goodman, 1982)��
ŚƐųƽ�ƘƯǀ�ŹŚ(SE)�ŚƷźŤƯřŹŚěƽ��ºƿŵŚ��ƵŶºƃ��źƏŻř�ºƿ�ƁƹŹ�Ƣ

bootstrap��ŚºººŝÎÍÍÍ�ºººưŴţ�ŹřźºººĪţ�ŹŚºººŝǀ�Ŷºººƃ�ƵŵŻ�Ʋ� �
(Huang & Chi, 2012)���řźºŝƽ��ĪºƄţǀ��ĭŶºƳŻ�ƩƹŶºū�ƪƾ�

Ʋſ��ŵ�ƶƬůźƯƀƴūƹƾ��Śƣƹƿ��Ŷºƫƺţ�Żř�ŵřźƟř�ƶưƷ�ƶƳřŻƹŹ�Ɩ
ŹƹŹŚŝ�ƪƯŚƃ�īźƯ�Śţƽ�ƵŵŚƯ�ƶƳřŻƹŹ��ºƴĤưƷ��ŚƷǀ��ƪºůřźƯ�Ʋ

�ŶºƃŹƽ�����Ơºƃ��ƵŹƺºě��ƮºŴţ�ŶºƴƳŚƯǀƵź��ƵźºƄů�ƹ��ƪºƯŚĩ���ƹ
ƀƴūǀĨţ�Ţ������ƶŤųŚƴºƃŚƳ�ƹ�ƵŵŚºƯ��źºƳ�ŶºƴƳŚƯ�ŵřźºƟř�Ĩţ���ŚºƷ

�Ŷƃ�ƆŴƄƯ�F� ���ƵŵŚºƯ�šřźºƄů��M� ���źºƳ�šřźºƄů��� �
N� �Ʊō�ŚƷƾƿ�ƵźƄů�ƶƬůźƯ�Żř�ƪŞƣ�ƶĩ�ŵźƯ�ƪƯŚĩƵ�řŶƳ���Źŵ�ƹ
ƭźƳ��ŹřżƟřNotepad�ŵźĭ�ŢŞŧƿ�Ŷ(Chi, 1988)����

ƹ�ŚƤŝ�űźƳƿ�Ʋſ�ƵĦ(lx)ŹƹŹŚŝ��ƽ�ƹƿ�Ʋſ�ƵĦ(mx)�űźƳ��
ƹ�ŚƤŝƿ�ƵĦƲſ��ƶƬůźƯ�(Sxj)��x� �Ʋſ��j� �ƶƬůźƯ���űźºƳ��

ƹ�ƝźƈƯƿƲſ�ƵĦ���ƶƬůźƯ(Cxj)��ƯǀĮƳŚǀ���ŹŚĪºƃ�ŵřŶºƘţ�Ʋ
ƵŵŹƺų�ƶŝ�ƵŶƃ�ſƹǀ�Ʋſ�Źŵ�źĭŹŚĪƃ�ŵřźƟř�ƶƬx��ƶƬůźƯ�ƹj���

źĭŹŚĪƃ�űźƳƽ�ƹƿ�Ʋſ�ƵĦ(kx)�źĭŹŚĪƃ�ƆƫŚų�űźƳ�ƹƽ�
ƹƿ�Ʋſ�ƵĦ(qx)���ƹ�żǀƳ�ŚºƷźŤƯřŹŚěƽ�Ƙưū�ºǀŢ��ƪƯŚºƃ���űźºƳ
ţřŷƾ�řżƟřƿƘưū�ƂǀŢ�(rm)��űźƳ�ƷŚƴŤƯƾ�řżƟřƿƘưū�ƂǀŢ�

)Ȝ���űźƳ�ƫƺţ�ƆƫŚųǀŶ�ƪŨƯ�(R0)��ƫƺţ�ƆƫŚųŚƳ�űźƳǀƪŨƯ�Ŷ�
(GRR)��ƹƯǀĮƳŚǀ�ƪºƀƳ�ƱŚƯŻ�šŶƯ�Ʋ�(T0)����ƎºŝřƹŹ�ƢºŞƏźŝ
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ŶƳŶƃ�ƶŞſŚŰƯ�ƶƏƺŝźƯ�(Chi, 1988)��ƳźĭŹŚĪƃ�űźƽ�ƹƿ�ƵĦ
�Ʋſ(kx)�Ư�ƶĩǀĮƳŚǀ�ƵŵŹƺºų�ƶŤƃ�ŵřŶƘţ�Ʋ���ºŝ�ƵŶºƃƶ��ºſƹǀ�ƶƬ

ħŻƹŶƄƠĩ�O. conglobata contaminata����ƶºƬůźƯ�źºƷ�Źŵ
ƴſƾ�x���ŢſřƶƐŝřŹ�Żř�݇௫ ൌ σ ܵ௫ܥ௫ఉ
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ୀଵ�ƶĩ�

�ƎſƺţChi & Yang (2003)�ěǀ�ŵŚƸƴƄƃƵŶ���Ŷºƃ�ƶŞſŚŰƯ��
�źĭŹŚĪºƃ�ƆƫŚų�űźƳƽ�(C0)��ƶºƐŝřŹ�Żřܥ� ൌ σ ݇௫݈௫�୶ୀ�

ƶŝ�Ưō�Ţſŵ��ƶºĩ�Ŷ�Ʊō�Źŵkx���źĭŹŚĪºƃ�űźºƳƽ�ƹ�ºƿ��Ʋºſ�ƵĦ
�ºƯƾ��ŶºƃŚŝ�(Chi & Yang, 2003; Farhadi et al., 2011)��
ƯǀĮƳŚǀŚƐų�ƹ�Ʋƽ�źĭŹŚĪƃ�ƆƫŚų�űźƳ�ŵŹřŶƳŚŤſřƽ�(C0)�

�ƁƹŹ�Żřbootstrap�Ŷƃ�ƶŞſŚŰƯ����ŶºŞţ�űźºƳƿƘưū�ƪ�ºǀ�Ţ
Ƙưū�ƶŝ�ŹŚĪƃǀ�źĭŹŚĪƃ�Ţ(Qp)����źĭŹŚĪºƃ�ŢŞºƀƳ�ƶºĩƽ�
ƫƺţ�ƶŝ�ƆƫŚųǀƯ�ƱŚƄƳ�řŹ�ƆƫŚų�ƪŨƯ�Ŷƾ�ŶƷŵ���ƩƺºƯźƟ�Żř�
Qp = C0 / R0�Ŷƃ�ƶŞſŚŰƯ�(Chi & Yang, 2003)���

��
żŬţƿƬŰţ�ƹ�ƶǀƵŵřŵ�ƪ�ŚƷ��

ƬĩººǀƵŵřŵ�ƶ�ƶººƯŚƳźŝ�Źŵ�ŚººƷ�Excel 2007�ººƔƴţǀŶººƃ�Ʈ��
ƴŰƴƯƾ�ƭźƳ�Ĩưĩ�ƶŝ�ŚƷŹřŵƺưƳ�ƹ�ŚƷ��ŹřżƟřSigmaplot���ƮºſŹ
ŶƳŶƃ��ƫŚƳōǀƵŵřŵ�ż�ŚƷƽ�ĭŶƳŻ�ƩƹŶū�ƶŝ�ƍƺŝźƯƾ��ƵŵŚƠŤſř�Śŝ

ŹřżººƟř�ƭźººƳ�Żř��TWOSEX-MSChart�Ŷººƃ�ƭŚººŬƳř���űźººƳ
źĭŹŚĪƃƽ�ƭźƳ�Ĩưĩ�ƶŝ���ŹřżºƟřCONSUME-MSChart��Źŵ

Visual BASIC 6.0�Ŷƃ�ƶŞſŚŰƯ�(Chi, 2012)���
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ŚŤƳƿŦŰŝ�ƹ�Ū��
Ơººƃ��ƹŹǇ��ƮººŴţ�ƵŹƹŵ�ƩƺººƏǀ�ƪººƯŚĩ�ƵźººƄů�ƹ�Ƶź

�ħŻƹŶƄƠĩO. conglobata contaminata�ŸƜţ�ŚŝƿƶŤƃ�Żř�ƶ�
żŞººſ��ƶººŝ�ŹŚººƳř�ţźţººǀ�ŜÎÎ�Í�t�ÍÏ�Ï��ÑÏ�Í�t�ÏÓ�Õ��� �
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��

źĭŹŚĪƃ�űźƳƽ�ħŻƹŶƄƠĩ�O. conglobata contaminata��Śŝ
ŸƜţƿŹŚƳř�żŞſ�ƶŤƃ�ŹŚƸģ�ƹ�ƶſ�Ʋſ�ƵŹƺě�Żř�ƶ��

ƶŤƃ�ŵřŶƘţ�ŚƷƽ�ŹŚĪƃ����ƞºƬŤŴƯ�ƪºůřźƯ�Ǝſƺţ�ƵŶƃ
ƴſƾ�Ư�ƱŚƄƳ�ħŻƹŶƄƠĩƾ����ŶƷŵ�ƶƧƯ�ºǀ���Ʋºſ�Żř�ŹŚĪºƃ�Ʊřż

ƹŹǇ�Ʃƹřƽ�ƶŝ����řżºƟř�ŹŚºƸģ�Ʋſ�Ţưſƿě�Ƃ�ºǀ�ºƯ�řŶƾ��Ŷºƴĩ�
��ƩƹŶūÎ���ƪĪƃÎ���ƹŹǇ�ŹŚƸģ�Ʋſƽ�ŝǀƂ�źţƿƯ�Ʋ�ºǀ�Ʊřż

ƴſ�ƶŝ�ŢŞƀƳ�řŹ�ŹŚĪƃǀŵ�Ʋƿřŵ�źĮŵŹ�����ŵřźºƟř�ƶºŝ�ŢŞºƀƳ�ŚƯř
Ʈĩ�ƚƫŚŝ�Ţſř�źţ��ƶŝ�ƫŵǀīŹżŝ�ƵŻřŶƳř�ƪ���ŢŞºƀƳ�ƵŵŚƯ�ŵřźƟř�źţ

ĥźƳř�ƹ�źƳ�ŵřźƟř�ƶŝƽ�ŝǀƂ�źţƽ��ƶƧřźŝƽ�ƮŴţ��ŹřŸºĭƽ���ŻŚºǀƳ
��ŶƳŹřŵƯǀźƤţ�ƵŵŚƯ�ŵřźƟř�Źŵ�ŹŚĪƃ�Ʊřżƿƹŵ�ľŚŞ���źºƳ�ŵřźƟř�źŝřźŝ
Ţſř��ƂƷƹĦě�ŚƷƽ�Farhadi et al. (2011)����ƶºĩ�ŵřŵ�ƱŚºƄƳ

Ưººǀ�ƶŤººƃ�ƱřżA. fabae�ŹŚĪººƃ��ħŻƹŶººƄƠĩ�Ǝººſƺţ�ƵŶººƃ� �
H. variegata�ƹŹǇ�Ʃƹř�Ʋſ�Żřƽ��ƶºŝ������ŹŚºƸģ�Ʋºſ�Ţưºſ

řżƟřƿě�ƂǀƯ�řŶƾ�źƤţ�ƵŵŚƯ�ŵřźƟř�Źŵ�ƹ�Ŷƴĩƿƹŵ�ľŚŞ���ŵřźºƟř�źŝřźŝ
Ţſř�źƳ��Ƴ�źƋŚů�ƂƷƹĦě�ŹŵǀƯ�żǀ��ŹŚĪºƃ�ƶŤºƃ�Ʊřż���ƵŶºƃ

��ƹŹǇ�Ʃƹř�Ʋºſ�Żř�ħŻƹŶºƄƠĩ�Ǝſƺţƽ�����ƭŹŚºƸģ�Ʋºſ�Śºţ
ƹŹǇƽ�řżƟřƿ�Ƃƿƫƹ�ŢƟŚƾ�ŹŚĪƃ�ƶŤƃ�źƔƳ�Żř���Ǝºſƺţ�ƵŶƃ
�ŵřźƟřƪŝŚƣ�šƹŚƠţ�ƚƫŚŝ�Ƹūƺţƾ�ŝǀħŻƹŶƄƠĩ�Ʋ��ŚºƷƽ���ƹ�źºƳ

řŶƳ�ŵƺūƹ�ƵŵŚƯŢƃ���ºƴĤưƷǀƲ�����ŹŚĪºƃ�ƶŤºƃ�ŹřŶºƤƯ���ƵŶºƃ
�źŝřźŝ�ŹŚƸģ�Ʋſ�ƹŹǇ�ƎſƺţÒÓ�ÑÖ���źºƳ�šřźºƄů��ÖÒ��ƹ

�ƵŵŚƯ�šřźƄůÎÏÒ��ŵƺŝ���ƪĪºƃÎ����Źŵ�ºƄƷƹĦě�źºĮƿŵ�ƾ�
(Chi & Yang, 2003)�Ŷƃ�ƆŴƄƯ��ƶĩźĭŹŚĪƃ�űźƳƽ��Źŵ

�ƵŵŚƯ�ŵřźƟř�ħŻƹŶƄƠĩPropylaea japonica Thunberg���Śºŝ
ŸƜţƿ�ƶŤƃ�Żř�ƶM. persicae�źƤţƿƹŵ�ľŚŞ���Ţºſř�źƳ�ŵřźƟř�źŝřźŝ

źĭŹŚĪƃ�ƹƽ�Śě�Śţ�ħŻƹŶƄƠĩƿ����Śºŝ�ƹ�ŵŹřŵ�ƶºƯřŵř�źºưƗ�ƱŚ
řżƟřƿě�ƂƷŚĩ�Ʋſ�ƂǀưƳ�řŶƾ�Ŷƴĩ������ŪƿŚºŤƳ�Śºŝ�źºǀųř�ƶŬǀŤƳ

�ƪƇŚůřŻ��ƹ�źºƋŚů�ƂƷƹĦě��żºǀƳ�Farhadi et al. (2011)�
ŵŹřŵ�ŢƤŝŚƐƯ���

ƹ�ŚƤŝ�űźƳƿƲſ�ƵĦ�(lx)źĭŹŚĪƃ�űźƳ��ƽ�ƹ�ºƿ��Ʋºſ�ƵĦ
(kx)����źĭŹŚĪººƃ�ƆƫŚººų�űźººƳ�ƹƽ�ƹ��Ʋºººſ�ƵĦººƿ(kxlx)�

ħŻƹŶƄƠĩ�O. conglobata contaminata�ŸƜţ�Śŝƿ�ƶŤƃ�Żř�ƶ
�ƪĪƃ�Źŵ�ŹŚƳř�żŞſÏ�Ţſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ��ř�ŹŵƿƪĪƃ�Ʋ��

ƱŚƄƳ�ƶƬůźƯ�Ƶŵřŵ�Ơƃ�ƶŝ�ƍƺŝźƯ�ƂƬƟ�Śŝ�ƵŶƃǀĭźƾ��ƶĩ�Ţſř
Ʒ�ƵźƄůǀĢ�ŸƜţ�ƶƳƺĭƿƶ�řƽ�řŶƳŢƃ��ƴĤưƷǀƲ����řżºƟř�Śºŝƿ�Ƃ

ħŻƹŶƄƠĩ�Ʋſ���źĭŹŚĪºƃ�űźƳ�Źŵƽ�Ɯţ�ºǀǀźƽ��ƶºŝ���ŵƺºūƹ
ƳƯŚǀźųō�Śţ�ƹ�ŶƿĭŶƳŻ�ŻƹŹ�Ʋƾ����ƶºƯřŵř�ħŻƹŶºƄƠĩ�ŢºƟŚƿ��� �
��
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�ƩƹŶūÎ��ŹŚĪƃ�ƶŤƃ�ŵřŶƘţ�ƲǀĮƳŚǀƯ�ħŻƹŶƄƠĩ�İĭŶƳŻ�ƞƬŤŴƯ�ƪůřźƯ�Źŵ�ƵŶƃ�Oenopia conglobata contaminata��įŚƯŵ�Źŵ
Ò�ÏÔ�ūŹŵƀƬſ�ƶǀŽƺ���

Table 1. The Mean number of aphids preyed at different life stages of Oenopia conglobata contaminata at 27.5°C. 
 

Life stages (day) 
Sex 

All stage Adult 4 st instar 3 st instar 2 st instar 1 st instar 
1517 ��� 6359 1517 �� 6152 9.1 ��  122.6 6.48 ��� 33.3 2.27 ��� 22.7 1.93 ��� 17.1 Female 
417 ��� 5027 404 �� 4811 6.46 ��  124.5 3.9 ��  39.85 3.65 ��� 20.42 3.01 ��� 18.28 Male 

��
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ƪĪƃ�Î��ƹ�įźĭŹŚĪƃ�űźƳƿ�ħŻƹŶƄƠĩ�İĭŶƳŻ�ƞƬŤŴƯ�ƪůřźƯ�İƴſ�ƵĦOenopia conglobata contaminata���
Fig. 1. Age-stage predation rate (Cxj) of different life stages of Oenopia conglobata contaminata. 

��
�ŮƐſŻƿ�ºƴŰƴƯ�źƾ�kxlx���żºǀƳ�ƱŚºƄƳ�����ƆƫŚºų�űźºƳ�ƵŶºƴƷŵ

źĭŹŚĪƃƽ�ƿƴƘƾ�Co�Ţſř��ŹřŶƤƯ�ƶĩƱō�ÎÎÕ��ƶŤƃƶŝ��Ţſŵ
�ŶƯō��ƪĪƃÏ�����
��

ƟřźĭƺººƯŵƾ�ħŻƹŶººƄƠĩ�O. conglobata contaminata��Śººŝ
ŸƜţƿ�Żř�ƶ�ŹŚƳř�żŞſ�ƶŤƃřźƃ�ŹŵƿƩźŤƴĩ�Ǝ�ŚƯŻō�ƵŶƃƿƵŚĮƄ��

��ŚºƤŝ�űźƳ�ŹřŶƤƯ��ƞºƬŤŴƯ�ƪºůřźƯ�(Sxj)��ƥŻƹŶºƄƠƧ�� �
O. conglobata contaminata�ŸƜţ�Śŝƿ�Śŝ�ŹŚƳř�żŞſ�ƶŤƃ�Żř�ƶ

ř�ƩŚưŤůřƿ�ƶĪƴƿƶŤƃřŸĭ�ƮŴţ�Ĩ��Ʋſ�Śţ�ƵŶƃx���ƶºƬůźƯ�ƹj�
�ŶƷřƺų�ŚƤŝƿŢƟŚ���ƪĪƃ�ŹŵÐ��ƱŚƄƳƵŵřŵ�Ţſř�ƵŶƃ��ř�ºƿ�Ʋ

ƴŰƴƯƾ�ƹŹ��ƪůřźƯ�šƹŚƠţ�ƹ�ŚƤŝ�ŚƷƽ�ƮƷ�ĭŵŚŤƟřƾ���ƪºůřźƯ
Ɯţ�ƹººǀǀººŝ�ŶººƃŹ�űźººƳ�šřźǀººƯ�ƱŚººƄƳ�řŹ�ŵřźººƟř�Ʋƾ�ŶººƴƷŵ�� �

(Yang & Chi, 2006; Hu et al., 2010)���ƶºŝ�ƫŵ�ºǀř�ƪƿ��ƶºĪƴ
ĭŶƳŻ�ƩƹŶūƾ�Ʋſ��ƀƴūƹŵ�ƶƬůźƯƾ�Ɯţǀǀ�ŶƃŹ�űźƳ�šřź

ººŝ�Źŵ�řŹǀººƯ�źººƔƳ�Źŵ�ŵřźººƟř�Ʋƾ�ĭººǀŵź��ƹŹƽ�ƮººƷ�ĭŵŚººŤƟřƾ�
ººƴƘƯƾ�Źřŵƽ�ººŝ�ŹŵǀƪººůřźƯ�Ʋ�ººƯƾ�ŵƺººƃ�ƵŶƷŚººƄƯ�ŶººƳřƺţ�� �

(Yang & Chi, 2006)��ƂƷƹĦě�ŚƷƽ�Chi & Liu (1985)��ƹ
Chi (1988)�Ɯţ�ƶĩ�ŶƳŵřŵ�ƱŚƄƳǀǀ���ºŝ�Źŵ�ŶºƃŹ�űźºƳ�šřźǀ�Ʋ

ƹŹ�ƶŝ�źŬƴƯ�ŵřźƟřƽ�ƮƷ��ĭŵŚºŤƟřƾ���ºƴŰƴƯ�Źŵ�ƪºůřźƯƾ���ŚºƤŝ
Ưƾ�ŵŵźĭ��ƴŰƴƯ�źĭřƾ�ŚƷƽ�Ư�ŽŚſřźŝ�ŚƤŝǀĮƳŚǀ�ƶƬůźƯ�źƷ�Ʋ



ÓÓ                                                          Ɩǀưſ�ƹ�ƢƳƹŹ��Ʋſ�ƾĭŶƳŻ�ƩƹŶū���ƹŵ�ƶƬůźƯ�ħŻƹŶƄƠĩ�ƽźĭŹŚĪƃ�űźƳ�ƹ�ƾƀƴū������

ŶƳƺƃ�ƶŤųŚſ�(Carey, 1993)ƹŹ��ƽ��ƮºƷ��ĭŵŚºŤƟřƾ���ƪºůřźƯ
���ř�ƶºŝ�źºŬƴƯ�ƹ�Ŷºƃ�ŶƷřƺŴƳ�ƵŶƷŚƄƯƿ��ŚºƷŚƐų�ŵŚºŬƾƿ��Źŵ

ƴŰƴƯƾ�ŚƷƽ��ŚƤŝƿŵźĭ�ŶƷřƺųŶ���
ƹ�ŚƤŝ�űźƳƿ�Ʋſ�ƵĦ(lx)��ŹƹŹŚŝƽ�ƹƿ�ƵŵŚƯ�ƵĦ�ƶƬůźƯ�Źŵ

ƴſƾ�ŢƄƷ�(fx8)���ƹŹƹŹŚŝƽ�ƹƿƴſ�ƵĦƾ�(mx)��ƥŻƹŶºƄƠƧ�
O. conglobata contaminata�ŸƜţ�Śŝƿ�ŹŚƳř�żŞſ�ƶŤƃ�Żř�ƶŹŵ�

ƪĪƃ��Ñ�Ţſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ��ƹ�ŚƤŝ�űźƳƿƲſ�ƵĦ���ƩŚưŤůř
�ŚƤŝƿƵŻŚţ�ƮŴţ�Ĩ�ƶŤƃřŸĭ��Ʋſ�Śţ�ƵŶƃx��ƶºŝ�ƹ�Ţſř��ºſƹǀ�ƶƬ
ƿĪƾ�ŚƤŝ�Ʊŵźĩƽ�Ʊō�ƹ�žƴū�ƹŵ�ŵřźƟř�ƶưƷ��ŚºƷƾƿ���Źŵ�ƶºĩ

ě�ƪůřźƯ�ƩƺƏǀƵŵźƯ�ƙƺƬŝ�Żř�Ƃ�ŶƳř��Ư�ƶŞſŚŰƯƾ�ŵƺƃ����ŚºƤŝ
ŸƜţ�Śŝ�ƵŵŚƯ�ƵźƄů�ºƿ����ŹŚºƳř�żŞºſ�ƶŤºƃ�Żř�ƶÖÓ��ƵŹƹŵ�ƹ�ŻƹŹ

ƮŴţ�ŹřŸĭƽ��ƵŵŚƯ�ƵźƄůÔÓ�ŵƺŝ�ŻƹŹ��ŚƤŝƽ��źƳ�ƵźƄů��żºǀƳ
ŸƜţ�Śŝƿ�ŹŚƳř�żŞſ�ƶŤƃ�Żř�ƶÎÎÑ�ŝ�ŻƹŹƶ�ŶƯō�Ţſŵ���

��ƾƴººſ�ƶººƬůźƯ�Ƶƹźººĭ�źººƷ�ƾĭŶººƳŻ�ƶººŝ�ŶººǀƯř(exj)�
�ƥŻƹŶƄƠƧO. conglobata contaminata��ƶŤƃ�Żř�ƶƿŸƜţ�Śŝ

�ŹŚƳř�żŞſ�ŹŚƔŤƳř�ŵŹƺƯ�ƱŚƯŻƽ�����Ʋºſ�Żř�ŵźºƟ�źºƷ�ƶĩx���Śºţ
�ƶƬůźƯj���ƾºƯ�ƱŚºƄƳ�řŹ�ŶƳŚƯ�ŶƷřƺų�ƵŶƳŻ��ŶºƷŵ�����ƶºŝ�ŶºǀƯř

�ƾƴſ�ƶƬůźƯ�ŚƤŝ�űźƳ�ŵźŝŹŚĩ�Śŝ�ƾĭŶƳŻ(Sxj)���ƉźºƟ�ƱƹŶŝ
��ƶºŝ�řŹ�ƽŹřŶºƿŚě�ƾƴſ�ƶƬůźƯ�ƖƿŻƺţ�ŢǀƘưū�ƶĪƴƿř����Ţºſŵ

ŵŹƹō��ƶŞſŚŰƯ�ƾƯ�ŵƺƃ��ƲƿřźŝŚƴŝ�ƾƯ�ƮǀƳřƺţ�ŚƤŝ�Ĩƿ��ŢǀƘưū
Ƃǀě�ƾƐƿřźƃ�źƷ�Źŵ�řŹ���Ʈǀºƴĩ�ƾƴǀŝ(Yang & Chi, 2006)��

�����ƹŵ�ƾĭŶºƳŻ�ƩƹŶºū�ŽŚºſřźŝ�ƾĭŶºƳŻ�ƶºŝ�ŶǀƯř��ƾºƀƴū��
ƾƴſ�ƶƬůźƯ����Ʋºſ�ƱŚºưƷ�ŵřźƟř�Ʋǀŝ�šƹŚƠţ�����ƪºůřźƯ�ŚºƯř

�žƴºū�Śƿ�ƞƬŤŴƯ�����ƾºƯ�ƆŴºƄƯ�řŹ�ƞºƬŤŴƯ�ƽŚºƷ���Ŷºƴĩ� �
(Chi, 1990)��ħŻƹŶƄƠĩ�ƾĭŶƳŻ�ƶŝ�ŶǀƯř���ƵŵŚºƯ�ƽŚƷ�ƹ��źºƳ

ƶŤƃ�Żř�ƶƿŸƜţ�Śŝ��ŹŚƳř�żŞſƶŝ��Ŝºǀţźţ�ÕÏ/ÒÔ��ƹÑÐ/ÒÔ��ŻƹŹ
ƶŝ�ŶƯō�Ţſŵ���

ƁŻŹř�Ŷǀƫƺţ�ƬŨƯƾ�(vxj)��ƥŻƹŶƄƠƧO. conglobata 

contaminata�ƾƴƘƿ���Ʋſ�Źŵ�ŵźƟ�Ĩƿ�ƮƸſx��ƶƬůźƯ�ƹj��Śŝ
ƶƿŸƜţ�żŞſ�ƶŤƃ�Żř�ŹŚºƳř�Źŵ�ŢǀƘưū�ŝºƽŶƘ��ƃ�ŹŵºƪĪ�Ò���
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�ƪĪƃÏ��ƹ�ŚƤŝ�űźƳƿ�Ʋſ�ƵĦ(lx)ƹ�įźĭŹŚĪƃ�űźƳ��ƿ�Ʋſ�ƵĦ(kx)���ƹ�įźĭŹŚĪºƃ�ƆƫŚºų�űźƳ�ƹ�ºƿ��Ʋºſ�ƵĦ(kxlx)��ħŻƹŶºƄƠĩ�
Oenopia conglobata contaminata�ŸƜţ�ŚŝƿŻř�ƶ�ƶŤƃ�Aphis punicae���ƂƬƟƱŚƄƳ�ƵŶƴƷŵ��ƶƬůźƯƠƃǀĭźƾ�Ţſř���

Fig. 2. Age-specific survival rate (lx), age-specific predation rate (kx), and age-specific net predation rate (kxlx) of 
Oenopia conglobata contaminata by feeding on Aphis punicae. The arrow indicates the pupal stage. 

��
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�ƪĪƃÐ��Ư�ƵĦƿƹ�ŚƤŝ�űźƳźħŻƹŶƄƠĩ�İƴſ�ƶƬů�Oenopia conglobata contaminata��ƶŤƃ�Żř�ƶƿŸƜţ�ŚŝAphis punicae���
Fig. 3. Age-stage survival rate (Sxj) of Oenopia conglobata contaminata by feeding on Aphis punicae. 
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�ƪĪƃÑ���Ʋſ�ƵĦƿƹ�ŚƤŝ�űźƳ(lx)Ʋſ�ƵĦƿƹ�įŹƹŹŚŝ�����ƶƬůźƯ(fx)����ƾƴºſ�ƵĦºƿƹ�ƽŹƹŹŚºŝ��(mx)����Ʋºſ�ƵĦºƿƹ�ƽŹƹōŵřŻ�ƹ(lxmx)��
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Fig. 4. Age-specific survival rate (lx), age-stage specific fecundity (fx), age-specific fecundity (mx) and age-specific 
maternity (lxmx)�of Oenopia conglobata contaminata by feeding on Aphis punicae. 
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�ƪĪƃÒ��ƫƺţ�ƁŻŹřǀħŻƹŶƄƠĩ�įřźŝ�İƬŨƯ�Ŷ�Oenopia conglobata contaminata�Śŝ�ŸƜţƿ�ƶŤƃ�Żř�ƶAphis punicae����

Fig. 5. The reproductive value for Oenopia conglobata contaminata aphid feeding of Aphis punicae. 
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