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��ƶºưƘƏ�Ůǀūźºţ�ƽř����źĭŹŚĪºƃ�žºĮƯ(Dip.: Syrphidae)�Eupeodes corollae��ƽƹŹ
ƵŹƺě�ƞƬŤŴƯ�Ʋǀƴſ�ƽŚƷ�ƶŤƃ�ƽ�Brevicoryne brassicae (Hem.: Aphididae) 
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ƶưƘƏ�Ůǀūźţ��žĮƯ�ƭƺſ�ƹ�ƭƹŵ�Ʋſ�ƽŚƷƹŹǇ�ƽřEupeodes corollae Fabricius�ƵŹƺě�ƶŝ�ŢŞƀƳ���ƞºƬŤŴƯ�Ʋǀƴſ�ƽŚƷ
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Ʈĩřźţ�Śŝ�ƍŚŞţŹř�Źŵ�ƭƺſ�Ʋſ�ƽŚƷƹŹǇ�Ůǀūźţ��ƞƬŤŴƯ�Ʋǀƴſ�šƹŚƠŤƯ�ƽŚƷ�ƾĭŹƺě�ŢŞƀƳ��ƽŚƷÒÍ�ÎÍ��ÑÍ�ÏÍ��ÐÍ�ÐÍ��ÏÍ�ÑÍ�ƹ�
ÎÍ�ÒÍ�ƵŹƺě�į�ƹŵ�Ʋſ��ƵŹƺě�ƽ�ƶſ�Ʋſ��Ʈĩřźţ�ƶĩ�ŵřŵ�ƱŚƄƳ�ƶƬƇŚů�ŪƿŚŤƳ�ƹ�Ŷƃ�ƾſŹźŝ����Ůǀūźºţ�ƱřżºǀƯ�Źŵ�ƽźǀŧŐţ�ƞƬŤŴƯ�ƽŚƷ

ŢƃřŶƳ�ƭƺſ�Ʋſ�ƽŚƷƹŹǇ��ƾŝŚŴŤƳř�Ǝƿřźƃ�Źŵ���ƭƹŵ�Ʋſ�ƽŚƷƹŹǇ�žĮƯƵŹƺě�ƾƯ�Ůǀūźţ�řŹ�ƭƺſ�Ʋſ�ƽŚƷ���ƽŚºƷƹŹǇ�ƾƫƹ�ŶƴƷŵ
ƾưƳ�ƱŚƄƳ�ŵƺų�Żř�ƞƬŤŴƯ�Ʋǀƴſ�ƶŝ�ŢŞƀƳ�ƾŰǀūźţ�żǀƳ�šƹŚƠŤƯ�Ǝƿřźƃ�Źŵ�ƭƺſ�Ʋſ�ŶƴƷŵ� 

ĥřƹƱŚĭ�ƽŶǀƬĩ��ƶŤƃ�ƽ���ƮƬĩ�ƾƯƺƯBrevicoryne brassicae��Eupeodes corollae��ƶưƘƏ�Ůǀūźţ���ƽřŹŚŤƟŹ�źǀǀƜţ��
Abstract 

The prey stage preferences of the second and third instar larvae of syrphid fly species Eupeodes 
corollae (Fabricius) on different nymphal instars of Brevicoryne brassicae (L.) were studied in no-choice 
and choice conditions (25 ± 2°C, 65 ± 5% R.H. and 16L: 8D photoperiod). In no-choice test, the second 
and third instar larvae of E. corollae were separately supplied with a total of 40 nymphal instars of B. 
brassicae. In choice test, 10 nymphs from all nymphal stages of B. brassicae were simultaneously offered 
to the second and third instar larvae of E. corollae. In no-choice test, the highest larval feeding of the 
second (25.00 ��� 2.61) and third (38.2 ��� 0.58) instar larvae of E. corollae were observed on the first and 
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ÏÏ                                    ƱŚǀŝźƗ�ƱřŹŚƨưƷ�ƹ��ƶưƘƏ�Ůǀūźţ��źĭŹŚƨƃ�žĮƯ�ƽřEupeodes corollae������

second nymphal instars of B. brassicae, respectively. However, there were not significant differences in 
their feeding behavior on the first to third nymphal instars of B. brassicae. In choice test, the highest 
feeding rate of second instar larvae was 5.00 �� 0.84 aphids on third instar nymphs of B. brassicae. No 
significant differences were observed in feeding rates of the predator�s third instar larvae. Switching 
behavior was not observed for the third instar larvae of E. corollae, while different second: third instar 
ratio found to be 10:50, 20:40, 30:30, 40:20 and 50:10. 
Key words: cabbage aphid, Brevicoryne brassicae, Eupeodes corollae, host preferences, switching 
behavior 
 

ƶƯŶƤƯ��
ŢƄĩ�ƭŚƣŹř�ĭǀƷŚƾ�ŶūƿŶ�Źŵ�źƷ�ƶƤƐƴƯ�Śŝ�ţřźƐų�ƾŻř�Şƣ�ºǀƪ�ƜƏ�ºǀƱŚ��šŚºƟō�Ŷū�ºƿŶ��ƶºūřƺƯ�

Ţſř���ƶºūƺţŚŝ��ƶºŝ��ŪºƿřŹ���ƱŶºƃ�ŢºƄĩ��řżºƬĩ�Źŵ��ƫŚºſǀƱŚ�ųř�ºǀź�Źŵ�ř�ºƿ�Ʊřź��ƶŤºƃ�ƽ��ƯƺºƯ�ƾ�ƮºƬĩ�� �
Brevicoryne brassicae (L.)��ƶŝ�ƱřƺƴƗ�ƪƯŚƗ�ŵƹŶŰƯ�ƵŶƴƴĩ��ƽřƿƲ�ŢƗřŹŻ�Źŵ�Ƃǀŝ��źţƍŚƤƳ��ŹƺºƄĩ�

ŭźƐƯ�ƵŶƃ��Ţſř(Moharramipour et al., 2002)��ƾƯ�ƶŤƃ�Ʋƿř�ƶŝ�ŶƳřƺţ��ŢƗźſ���řŹ�ŵƺºų�ŢºǀƘưū
řżƬĩ�ƽƹŹ���ƂƿřżƟř�ƹ�ŶƷŵŹŵ�šŹƺƇ�ƭŶƗ�ŶƯƿźƿŢ�ƶŝ��ƖƣƺƯ�ƯǀƱřż��ƩƺºƈŰƯ��ƶºŝ��šŶºƃ��ƂƷŚºĩ�

Ưƾ�ƿŚŝŶ��Źŵ�ƩŚů�źƋŚů�řźŝ�ƽƩźŤƴĩ�řƿƲ�ŢƟō�Żř�ƵźƄů�ƭƺưſ�Ƃĩ�ƃǀưǀŚ�ƾƿƵŵŚƠŤſř�Ưƾ�ŵƺƃ��ƶºĩ�
ƶŤƃ�ŚƷ�ŢŞƀƳ�ƶŝ�Ʊō�ŚƷ�ŢƯƹŚƤƯ�ƱŚƄƳ�řŵƵŵ�ŶƳř�(Ellis et al., 1998)� �řŸƫřźŝ�ƽ�ŢǀƘưū�ƂƷŚĩ�ŢºƟō�
ŚŝƿŶ�ƶƯŚƳźŝ�ŚƷƽ�ŶƯƿźƿŢ�ƠƬţǀƤƾ�řźūř�ř�Źŵ�ƹ�ŵƺƃƿƯŻ�Ʋǀƶƴ��Ż�ŹŚƸƯƿŤƀƾ�Żř�ƮƸƯ�źţƿƲ�řżūřƽ�ř�ºƿƲ�

ƶƯŚƳźŝ�ŚƷ�Ưƾ�ŶƃŚŝ��śŚŴŤƳř�ƯŚƗƪ�ŻƿŤƀƾ�ŜſŚƴƯ�ƀŝǀŹŚ�ƮƸƯ�Ţſř�ƹ�ƱƹŶŝ�ƘţǀǀƲ�řŹŚĩƾƿ��ƱŚƴưºƃŵ�
ŞƏǀƘƾ��ƭŚŬƳř�ƴģǀƲ�ŝŚŴŤƳřƾ�ƛǀưƯźƲĪ�Ư�źƔƳƾ��ŶſŹ(Pineda & Marcos-Garcia, 2008)���

žĮƯ�ŚƷƽ�ƵŵřƺƳŚų��ƽSyrphidae�žĮƯ�ƶŝ�ƶĩ�ŚƷƽ�ƪĭ�Ƴ�ºǀ�ŶºƴƟƹźƘƯ�ż��ƿ�ºĪƾ�Żř��ƮºƸƯ��źºţƿƲ�
ƱŚƴưƃŵ�ŞƏǀƘƾ�ƶŤƃ�ŚƷ�ŶƴŤƀƷ��ƹŹǇƽŚƷ�ŝǀƂ�źţ�ƶƳƺĭ�ŚƷ�źĭŹŚĪƃ�Ƶŵƺŝ�ƹ��ƂºƤƳ��ºưƸƯƾ�Źŵ��ƩŵŚºƘţ�
ƾŤƀƿŻ�ƹ�ŹŚƸƯ�ŞƏǀƘ�ƾƶŤƃ�ŚƷ�řƿŚƠ�Ưƾ�Ŷƴƴĩ�(Bugg et al., 2008)� Ʊō�ƚƫŚŝ�šřźƄů���Ƶŵźºĭ�ŚºƷ���ƱŚºƄƟř

�řŵ�ƞºƬŤŴƯ�ƱŚƷŚǀĭ�ƽŹƹŹŚŝ�Źŵ�ƾưƸƯ�ƂƤƳ�ƹ�ŶƴŤƀƷ�ƶŤºƃ����ƶºŞţŹ�ŚºƷŹƺŞƳŻ�Żř�žºě�ƹ�ƽ��Źŵ�řŹ�ƭƹŵ
ŶƳŹřŵ�ŹŚǀŤųř�(Laubertie, 2007)��ƶƳƺĭ��ŚºƷ�ƽ��ƞºƬŤŴƯ�źĭŹŚĪºƃ���ƵŵřƺƳŚºų�Ʋºƿř����ƶºƳƺĭ�ƶºƬưūŻř�ƽ�

Eupeodes corollae (Fabricius)��ƶŝ�ŢƬƗ�ƯǀƱřż�ŸƜţ�ºƿƶ�ƽ���ǇŚºŝřƺţ�ƹ�ƽŶºƴưƳ��Źŵ�ƂƷŚºƧ�Ƙưū�ºǀŢ�
ƶŤƃ��ŚƷ�Ưƾ�ƳřƺţƴŶ�ƄƤƳƾ�źŧŒƯ�ƹ�ƬĩǀŶ�ƽŹŵ�ŹŚƸƯ�ƶŤƃ�ŚƷ�ƃŚŝ�ƶŤƃřŵƴŶ�(Sommaggio, 1999)���

ŢƘǀŞƏ�Źŵ���ŹŚºŤƟŹ�źǀǀƜţ�(switching behavior)���ƶºưƘƏ�Ʋǀºŝ����ƾºƯ�ƲƿżĮƿŚºū�ƽŚºƷ���Źŵ�ŶºƳřƺţ
ŽŚǀƤƯ�ƾƳŚƯŻ�ƽŚƷ�ŝ�ơŚƠţř�ƞƬŤŴƯǀŶŤƠ�(Dukas & Kamil, 2000)�ƶƣƹŷō�ŹŚŤƟŹ�ĭǀźƽ��ĭŹŚĪºƃŚƷźƾƿ�

ƺŬŤƀū�ƶŝ�ƶĩƽ�Ư�ŹŚĪƃƾ�Ư�ŶƳŻřŵźěƾ�ƶŝ�ŶƳřƺţ�ƹŹ�šŶƃƽ�ŹŚĭŻŚſƽ�ŤƳ�Źŵ�ƹ�źĭŹŚĪƃ�ƹ�ŹŚĪƃǀ�ƶŬ
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ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃèç���æ���ÎÐîæ�������������������������������������������������������������������������ÏÐ 

�ƹŹƽ�ƺěƿŚƾƿ�ƘưūǀŢ�ţ�ƱřŹƺƳŚū�ƖƯřƺū�ƹ�ŚƷŐŧǀŵŹřŸĮŝ�ź��ř�Żřƿ�ƭƺºŝ�ƹŹ�Ʋ��Śŝ�ƱŚºſŚƴƃ�ºƿ��ŢųŚƴºƃ�Ŷ
ŤſŹŵƾ�ŚƷƺĮƫř�Żřƽ�ƺě�ƹ�ƺŬŤƀūƿŚƾƿ�ƶŝ�ŚƷźĭŹŚĪƃ�ŝ�ŢſŵǀŶƳŹƹŚ�(Hassel, 1978)�� 

ŚƷźĭŹŚĪƃƽ�řŵřŹƽ�ƶƴƯřŵ�ƽ�ƯǀƳŚŝżƾ�ſƹǀ�Ɩ�Ťƣƹƾ�ƶĩ�řŹřŵƽ�šŹŶƣ�śŚŴŤƳř�ŝǀƲ�ƹŵ�ƿŚ��ŵřŶºƘţ�
ŝǀƂ�źţƽ�Żř�ƶƳƺĭ�ŚƷƽ��ƶưƘƏŶƴƃŚŝ��ƲĪưƯ�Ţſř�ƿĨ�ƿŚ�Ŷƴģ�ƶƳƺĭ�řŹ�ūźţǀŮ�ŶƴƷŵ��Ɯţǀǀź�ƳŚƸĭŚƳƾ�

Źŵ�ūźţǀŮ�ƱŚƴưƃŵ�ŞƏǀƘƾ�ŝǀƲ�ƶưƘƏ�ŚƷƽ�ƞƬŤŴƯ�Ɯţǀǀź�ŹŚŤƟŹ�ƯŚƳǀƵŶ�Ưƾ�ŵƺƃ� ūźţǀ�ƶºưƘƏ�Ů�řƽ�ƹ�
�źǀǀƜţŹŚŤƟŹ�źƷ�ƹŵ�Żƿź�ƶƗƺưŬƯ�řƽ�Żř�ŦŰŝ�Ƭĩƾ�ŹŚŤƟŹ�źĮƃƹŚĩƽ�(foraging behavior)��śƺºƀŰƯ�

Ưƾ�ŶƳƺƃ�(Chesson, 1984)��ř�Żřƿ�ƹŹ�ƲƿĪƾ��ŻřƹƿĭĦƾ�ŚƷƽ�ŹŚŤƟŹƽ��ŢųŚƴƃ�Źŵ�ƮƷ�ƶĩ�ŚƷźĭŹŚĪƃ
ĮƳƺĮģƾ�ŧŐţǀƹŹ�źƽ�ƘưūǀſŹźŝ�ƭŚŬƳř�Źŵ�ƮƷ�ƹ�ŢƟō�Ţƾ�ŚƷƽ�ŚƯŻōƿƷŚĮƄƾ�ưƷřǀūźţ�ŵŹřŵ�Ţǀ�Ů
ƶưƘƏ�řƽ��ƹƿūźţ�ŚǀƶƬůźƯ�Ů�ƽ�ƴſƾ�ƶưƘƏ�(Butler & Oneil, 2008)��ºƯƾ��ŶºƃŚŝ��ƿ�ºĪƾ���ƝřŶºƷř�Żř
ŚƯŻōƿƂ�ŚƷƽ�ūźţǀƶưƘƏ�Ů�řƽſŹźŝ��ƾ��ƪƯřƺƗ�źŧřŹŚƸƯ�ŻƿŤƀƾ�ƹŹƽ�ƶƳƺĭ�ŚƷƽ�ƛǀź���ŵƺºūƺƯ�ƝŶºƷ

ŰƯ�Ʊō�ŹŵǀƯ�ƹ�Ţſř�ƵŶƃ�źĩŷ�Ǝƾ�ūźţ�ŵŹƺƯ�Źŵ�ŶƳřƺţǀƴſ�ƞƬŤŴƯ�ƪůřźƯ�Ůƾ���ƶºưƘƏ�ƕřƺºƳř�ƹ�ƽ�
ŹŚĪƃ��źĭŹŚĪƃ�Ǝſƺţ�ƵŶƃƳǀ�żĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯǀŵź��ūźţǀ�ƶŝ�ŮƿĨ�ƶưƘƏ�ƽ�ƹƿ��Żř�šŹŚºŞƗ�ƵĦ
�ŢŞƀƳ�ŵřŶƘţƶưƘƏ�ƽ��ƶƬưů�ŵŹƺƯ�ƶŤƟźĭ�Źřźƣ�Ʊō�ŻřŹŚĪƃ�ƶŝ��ŵřŶºƘţ��ƶºưƘƏ�ƽ���ºŰƯ�Źŵ�ŵƺºūƺƯǀ�Ǝ
Ţſř��ūźţǀƯ�Ůƾ�ŤƳ�ŶƳřƺţǀűźƳ�ƶŬ�ŚƷƽ�ƺŬŤƀūƽ��źĜºſ�šƹŚƠŤƯƽ���Ż�ƕřƺºƳř�Źŵ�ƵŶºƃƿ�ƵŚĮŤºƀ����ŚºƷ
ŚƳřƺţƾƿ��šƹŚƠŤƯƶưƘƏ�ĩźţ�ƹ�ŹřźƟ�Źŵ�ŚƷǀŞƾ�ř�Żřƿ�ƪƯřƺƗ�Ʋƿŵ�ƪƯřƺƗ�ŚƿŶƃŚŝ�źĮ�(Hassel, 1978)���źŝ

źƔƳ�ŽŚſřƿƶ�ƽ�ƜţǀǀŹŚŤƟŹ�ź��Ư�ƶģźƷǀŽźŤſŵ�Źŵ�Ʊřż��ƱŵƺŝƿƯ�ĨǀřżƟř�ƅŚų�ƱŚŝżƿ�Ƃƿ���ƶºŝ��ŶºŝŚ
Ư�ŢŞƀƳ�ƱŚưƷǀƮĩ�ŢƫŚů�Żř�Ʊō�ŹŚĪƃ�Ʊřż�Ư�Żř�źţǀŝ�ƶŝ�ŹŚƔŤƳř�ƱřżǀƂ�Ư�Żř�źţǀƜţ�ŹŚƔŤƳř�ŵŹƺƯ�Ʊřżǀǀ�ź

Ưƾ�ƿŶŝŚ��ŞƏ�Ʋưƃŵ�źĭřǀƘƾ�Żř�ƶưƘƏ�ƽ�ƱřƹřźƟ�ŸƜţ�źţƿĭ��Ŷƴĩ�ƶƯ�ƶŤƠƾ��ƶĩ�ŵƺƃ�źǀǀƜţŹŚŤƟŹ��řŹ�ŢŞŨƯ
Ư�ƱŚƄƳƾ�ƳŚƯŻ�ƹ�ŶƷŵƾ�ŝ�ŵřŶƘţ��ŢŞƀƳ�źƔƳ�Żř�ƶĩǀƂ�źţƽ�ưĩ�ƕƺƳ�ŻřǀŸě�ŵŹƺƯ�śŚƿŵƺƃ�Ɩƣřƹ�Ɓź��
�źǀǀƜţ�Ţſř�Ƶŵřŵ�ƽƹŹ�ƾƠƴƯ�ŹŚŤƟŹ(Chesson, 1984)���

Jalilian (2004)�ƭƺſ�Ʋſ�ƹŹǇ�Ůǀūźţ�ƶƳƺĭ�ƽ�E. corollae�ƶŤƃ�ƽƹŹ�řŹ�ƽ�ƺƬƷ�żŞſ�ƶŤƃ�ƹ�ƽ�
ǈƣŚŝ�ƵŚǀſ�ŵřŵ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ��ŵźĩ�ƵŶƷŚƄƯ�ƹ�ƶƧ�����ƶŤºƃ�ƶºƳƺĭ�ƹŵ�Ʋºƿř�Żř�ƶºƿŸƜţ�ƽřźŝ�ƹŹǇ�Ʋƿř

ĢǀƷ�ƶƳƺĭ��ƾưƳ�ƱŚƄƳ�ŵƺų�Żř�ƾŰǀūźţ�ŶƷŵ���šŚƤǀƤŰţ�ŹŵFathipour et al. (2007)�Ŷƃ�ƆŴƄƯ��ƶĩ
ƶƳƺĭ�ƽ��ƶưƘƏ�ƾƯ�Źřźƣ�źǀŧŐţ�ŢŰţ�řŹ�Ůǀūźţ�ŶƷŵ��ƾſŹźŝ�Źŵ���źǀųř�žĮƯScaeva albomaculata 

(Mquart)�ƃƶŤ�ƽ�ƩŚų�ƶŤƃ�ƶŝ�ŢŞƀƳ�řŹ�ƺƬƷ�Źřŵ�į�ƶŤƃ�ƹ�ƺƬƷ�żŞſ�į�Ʈĩ�ƮƬĩ�ƾƯƺƯ���Ůǀūźºţ�źţřŵŵ��
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ÏÑ                                    ƱŚǀŝźƗ�ƱřŹŚƨưƷ�ƹ��ƶưƘƏ�Ůǀūźţ��źĭŹŚƨƃ�žĮƯ�ƽřEupeodes corollae������

ūźţǀƶƬůźƯ�Ů�ƽ�ƇŚųƾ��ĭŶƳŻ�Żřƾ�ƶưƘƏưƷř��ǀŝ�Ţƶ�řżſƾƿ�řŹŚĩ�Źŵƾƿ�źĭŹŚĪƃ��ŹŵŹŚƸƯ�Ƙưūǀ�Ţ
�ŹŚĪƃřżƟř�ƹƿŹƹŹŚŝ�Ƃƽ�źĭŹŚĪƃ�ŵŹřŵ�(Bilde & Toft, 1994; Butler & Oneil, 2008)���ƶºŝ���ƱřƺºƴƗ
��ƩŚŨƯžĮƯ�Episyrphus balteatus (De Geer)�ƴſ�ŹŵǀƹŹǇ�ƭƹŵ�ƹ�Ʃƹř�Ʋƽƴſ��ǀƫƹř�Ʋǀƶ�į�ĭŹƺěƾ�
ƶŤƃ�ƽ�ƺƬƷ�żŞſ�ūźţ�řŹǀŵ�Ů�ŵř��ƹƹŹǇ�ƭƺſ�Ʋſ�Źŵƽ�ƷǀĢ�ūźţ�ƶƳƺĭǀŰƾ��ºƷ�ƶŝ�ŢŞƀƳǀĢ���Żř�ƭřŶºĩ

Ż�ƪůřźƯƿŤƀƾ�řƿƶŤƃ�Ʋ�ŢƃřŶƳ�(Fathipour et al., 2007)���
ř�ƭŚŬƳř�Żř�ƝŶƷƿƂƷƹĦě�Ʋ��ſŹźŝƾ�ūźţǀƶưƘƏ�Ů�řƽ�ŧŐţ�ƹǀƜţ�źǀǀ���ƞºƬŤŴƯ�ƪºůřźƯ�Ʈĩřźţ�ź

ŻƿŤƀƾ�ƶŤƃ�ƽ�ƯƺƯƾ�ƹŹ�ƮƬĩƽ��žĮƯ�ƭƺſ�ƹ�ƭƹŵ�Ʋſ�ƹŹǇ�ŹŚŤƟŹE. corollae�ŵƺŝ��ŚŤƳƿ�ƪƇŚů�Ū
ř�Żřƿřźŝ�ƂƷƹĦě�Ʋƽ�ƵŵŚƠŤſř�ƹ�ƵƺŞƳř�ƁŹƹźě�į�ř�Żř�źţźŧŒƯƿŻ�ŹŚƸƯ�Źŵ�žĮƯ�ƲƿŤƀƾ�ƶŤƃ�ƽ�ƯƺƯƾ�

ŵƺŝ�ŶƷřƺų�ƵŵŚƠŤſř�ƪŝŚƣ�ƮƬĩ���
��

ƁƹŹ�ƹ�ŵřƺƯ�ŚƷ��
ŚƯŻō�ŵŹƺƯ�šřźƄů�ƁŹƹźěƿƂ��

řźŝ�ƽƯŐţǀƲ�ƶŤƃ�ŚƷ�ƽŵŹƺƯ�Ƴǀ�ŻŚ�řżƬĩ�ƽŚěǀƿƵż�ƽ��ƮºƣŹ�ǈƏ�ºƿƶ�Źŵ�ƯŻǀ�ºƴ�ƾ�ƶºŝ��ŢůŚºƀƯ�ÒÍÍ�
ƖŝźƯźŤƯ�Źŵ�ƶƗŹżƯ�ƽ��ƾţŚƤǀƤŰţƵŶĪƄƳřŵ�ƽ�ŻŹƹŚƄĩ�ƽƵŚĮƄƳřŵ�ŻřŹ�ƽŢƄĩ�Ŷƃ��Źŵ�ř�ºƿƲ��ºƗŹżƯƶ�

ƷǀĢ�ƶƳƺĭ�ƬưƗǀšŚ�Ʈſ�ƃŚě�ƾŶƄƳ�ƭŚŬƳř��Źŵ�Śěǀƿż�ƹ�ŹŚƸŝ��ƶŤƃ�ƽ�ƯƺƯƾ�ƮƬĩ��ƶºŝ��ŹƺºƏ�ŞƏǀ�ºƘƾ�ƹŹƽ�
řżƬĩ�źƤŤƀƯ�ĭƿŵźŶ��ƶţƺŝ�ŚƷƽ�Ƶŵƺƫō�ƶŝ���Ʋºƿř�ƶŤºƃ��Ǝºſƺţ�ƣǀ�ºĤƾ��ƶºŝ��šŹƺºƇ��ƶųŚºƃ�źŝ�ºƿƵŶ�Żř�ÏÍ�
ŤƳŚſƾ�źŤƯƽ�ŚƸŤƳřƽ�řżƬĩ�řŶū�ƹ�řźŝƽ�ŸƜţƿƶ�ƽ�źĭŹŚĪƃ�ƶŝ�ŚƯŻōƿƵŚĮƄ�ƪƤŤƴƯ�ŶƳŶƃ���

žĮƯ�ŚƷƽ�ƚƫŚŝ�Śŝ�ƵŵŚƠŤſř�Żř�Źƺţ�ƵźƄů�ĭǀźƽ�Śŝ�źƐƣ�ƶƳŚƷŵ�ƽ�ÏÒ�ŤƳŚſƾ�źŤƯ��Żř�ƶƗŹżƯ�ƽ�řżƬĩ�
Ɩưū�Źƹōƽ�ƹ�Źŵ�ƃǀƶƄ�ŚƷƽ�Ĩģƺĩ�ŝŚ�ƬŝŚƣǀŢ�ƺƸţƿƶ�ƶŝ�ŚƯŻōƿƵŚĮƄ�ƪƤŤƴƯ�ŶƃŶƳ��žě�Żř�ŚſŚƴƃƾƿ�

ƹ�śŚŴŤƳř�ƶƳƺĭ�ƽ�ŵŹƺƯ�źƔƳ��šřźƄů��ƵŵŚºƯ�řƽ��ƶºĩ��ƮĪºƃ��ƶŤºƀūźŝ��źºţƽ��ŢŞºƀƳ��ƶºŝ��ƵŵŚºƯ���ŚºƷƽ�
ƮŴţ�Źƿżƽ�ƵŵźĪƳ�ŶƴŤƃřŵ�Źŵ�źŤě�ƝƹźƓƽ�ŤſǈěǀĪƾ��ŵŚƘŝř�ƶŝÒ�Î���Ö�ŤƳŚſƾ��źŤƯŹřźƣ�ŶƴŤƟźĭ��īźŝ�
řżƬĩƽ�Ƶŵƺƫō�ƶŝ�ƶŤƃ�ƽ�ƯƺƯ�ƾƮƬƧ�Ÿů�Żř�žěƝ�ƪƯřƺƗ�ƶŤſřƺųŚƳ���ƶŤƃ�ŚƷƽ�ƯƺƯ�ºǀŚƾƿ���ƮºŴţ��ŚºƷƽ�

šřźƄů�ƹ�ŚěŶƴŝƿƱŚ�ŵƿźĮ��ƱƹŹŵ�řƿ�ƝƹźƓ�ƲźŤěƽ�Źřźƣ�Ƶŵřŵ�Ŷƃ��žĜſ�řƿƲ�ƝƹźƓ�ƶŝ�šŶƯ�ÏÑ�
ŢƗŚſ�ƶŝ�ƯŹĥ�ƪųřŵǀ�ŹƺţŚƴŚƯŵ�ŚŝƽÏ�t�ÏÒ�ƶūŹŵ�ƽ�ƀƬſǀŽƺ��ŢŝƺƏŹ�ŞƀƳƾ�Ò�t�ÓÒ��ŶºƇŹŵ�ƹ�
ƵŹƹŵ�ƽ�ŹƺƳƽ�ÎÓ�ŚƴƃƹŹ�ŢƗŚſƾƿ�ƶŝ�Õ�ŢƗŚſ�ŹŚţƿĪƾ�řźŝƽ�ƮŴţ�Źƿżƽ�ƪƤŤƴƯ�ŶƳŶƃ.��ŚºƷƹŹǇƽ�
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ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃèç���æ���ÎÐîæ�������������������������������������������������������������������������ÏÒ 

ř�Żř�ƪƇŚůƿƮŴţ�Ʋ�źŤě�ƝƹźƓ�ƪųřŵ�ŚƷƽ�ƹŚůƽ�īźŝ��ŚºƷƽ��źŝ�ƹ�Ʊřƺºū�ºƿƵŶ��ƵŶºƃ�ƽ����Źřźºƣ�řżºƬĩ
ŢƟźĭ��řźŝƽ�śřŵŚƃ�īźŝ�ƱŶƳŚƯ�ŚƷ��ƭŵ�Ʊō�īźŝ�ƶŞƴě�Żř�ƵŵŚƠŤſř�Śŝ�ŚƷ�ƽ�Ŷƃ�ƵŶƳŚƃƺě�śƺƏźƯ����

��
ƶưƘƏ�Ůǀūźţ�ƂƿŚƯŻō�ƽř���ƾŝŚŴŤƳřźǀƛ�ƱƺƯŻō��no-choice test���

ř�ŹŵƿƷ�Żř�ƁƹŹ�ƲƶƬůźƯ�ź�ƽ�ĭŶƳŻƾ�ƶŤƃ�ƽ�B. brassicae��ƵŹƺě�ŚƷƽ���Ʋºſ�ºƿ��ŹŚºƸģ�Śºţ�Ĩ��
ƶŝ��ƶƳŚĭřŶū�šŹƺƇÑÍ�ƮƬƣ�Żř�ƵŵŚƠŤſř�Śŝ�ƹ�śŚŴŤƳř�ŵźƟ�ƺƯƽ�źƓƿƞ��ƹŹƽ�źŝ�īźŝ�źƷƿƵŶ��ƵŶºƃ�ƽ�

źŤě�ƝƹźƓ�ƪųřŵ�ƹ�řżƬĩƽ�Ŷƃ�ƪƤŤƴƯ���Ʊō�Żř�žěƿ�źŨĩřŶů�ƶĩ�ƶƴſźĭ�ƹŹǇ�ŵŶƗ�ĨÏÑ��Żř�ŢƗŚſ
ŵƺŝ�ƶŤƃŸĭ�Ʊō�źưƗ��ƣ�Żř�ƵŵŚƠŤſř�ŚŝƮƬ��źƷ�ƪųřŵ�ƺƯƿźŤě�ƝƹźƓ�Żř�Ĩƽ��Ŷƃ�Ƶŵřŵ�Źřźƣ���Żř�žěÏÑ�

źŤě�ƝƹźƓ�ƪųřŵ�Żř�ŚƷƹŹǇ��ŢƗŚſƽ�ƶŤƃ�ƹ�ũŹŚų�ŚƷƽ�ƵŵŹƺų����ƶºŝ�ŚºƷƹŹǇ�Ǝºſƺţ�ƵŶƃ���šŹƺºƇ
ŶƳŶƃ�ŢŞŧ�ƹ�ƁŹŚưƃ�ƶƳŚĭřŶū��řƿŚƯŻō�Ʋƿřźŝ�Ƃƽ�ƶƬůźƯ�źƷ�ƽ�ƴſƾ���řźºŝ�ƹ�ƶŤºƃƽ���źºƷ�ºƿ�Żř�Ĩ

ŚƷƹŹǇƽ�ƴſƲǀ�ƹŵƭ�ſ�ƹƭƺ��žĮƯE. corollae�źĪţ�Ūƴě�ŹŵŢƟźĭ�ƭŚŬƳř�Źř����
��

ƶưƘƏ�Ůǀūźţ�ƂƿŚƯŻō��ƽř��ƾŝŚŴŤƳř�ƱƺƯŻō��choice test���
řƿŚƯŻō�Ʋƿřźƃ�Źŵ�ƂƿƐƾ��ƶŝŚƄƯƎƿřźƃ�Śŝ�ƛ�ƱƺƯŻōǀŝŚŴŤƳřźƾ�ŢƟźĭ�ƭŚŬƳř��ř�Śŝƿ�ƶĩ�šƹŚƠţ�Ʋ

�ŹřźĪţ�źƷ�ŹŵÎÍ�ƶƬůźƯ�źƷ�Żř�ŵźƟ�ƽ�ĭŹƺěƾ�ƶŤƃ�ƽ�ƯƺƯƾ�ƮƬĩ���ƕƺưŬƯŹŵ�ƹÑÍ�ŵźƟ����ƹ�śŚºŴŤƳř
ƶŝ�ƟŵŚƈţ�šŹƺƇƾ�ƹŹƽ�řŶĩ�źƷīźŝ�Żř�ƭ�ŚƷƽ�ŶƳŶƃ�ƪƤŤƴƯ�řżƬĩ������ŚºƷƹŹǇ�Żř�ƭřŶºĩ�źºƷ�žĜºſƽ�

ƶƴſźĭ�ƽ�ƴſǀƹŵ�Ʋƭ�ſ�ƹƭƺ�ƶŝ�žĮƯ�źŤě�ƝźƓ�źƷ�ƪųřŵ�ƶŝ�řżŬƯ�šŹƺƇƽ��ƩŚƤŤƳřƿ�Żř�žě�ƹ�ƶŤƟŚ
ÏÑ�ŶƳŶƃ�ũŹŚų�ŢƗŚſ��ƵŹƺě�ŵřŶƘţ�ŚƷƽ�ƵŵŹƺų�źƷ�Żř�ƵŶƃ�ƿĭŹƺě�ƪůřźƯ�Żř�Ĩƾ��ƶŤºƃ�ƽ��ƯƺºƯƾ�

Ŷƃ�ŢŞŧ�ƹ�ƁŹŚưƃ�ƮƬĩ��řƿŚƯŻō�ƲƿŹřźĪţ�Ūƴě�Źŵ�Ƃ�ŢƟźĭ�ƭŚŬƳř���
��

ƽŹŚƯō�ƪǀƬŰţ�ƹ�ƶƿżŬţ��
�ŵřŶƘţƵŹƺě��ƽŚƷƵŵŹƺų�ƵŶƃ�ƽ�ƶŤƃ�ƽ�B. brassicae���ƦǀƨƠţ�ƶŝƴſǀĭŹƺě�Ʋƾ���žĮƯ�Ǝſƺţ
E. corollae�ƱƺƯŻō�Źŵ�ŚƷƽ�ŝŚŴŤƳřƾ�ƛ�ƹǀŝŚŴŤƳřźƾ�ƶŝ�źƏ�Żř�ƶƳŚĭřŶū�šŹƺƇ�ºƿ�żŬţ�ƱƺºƯŻō�Ƣ�ºƿƶ�ƽ�

Źřƹƿ�žƳŚƿĨ�ſŹźŝ�ƶƟźƏƾ�Ŷƃ��ƴƘƯ�šŹƺƇ�Źŵƾ�Źřŵ�ŝƯ��ƱƺƯŻō�Ʊŵƺ�ºǀĮƳŚǀƲ��źƏ�Żř�ŚºƷ�ºƿ��ƱƺºƯŻō�Ƣ
Ŷƴģ�ƶƴƯřŵ�řƽ�ŚƤƯ�ƲĪƳřŵƿƵƹźĭ�ƹ�ƶƀ�Ŷƴŝƽ�ŶƳŶƃ��ŚƯŻōƿƶŝ�Ƃ��ƟŵŚºƈţ�ľǈƯŚĩ�ŭźƏ�šŹƺƇƾ���źºƔƳ�Źŵ
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ÏÓ                                    ƱŚǀŝźƗ�ƱřŹŚƨưƷ�ƹ��ƶưƘƏ�Ůǀūźţ��źĭŹŚƨƃ�žĮƯ�ƽřEupeodes corollae������

Ŷƃ�ƶŤƟźĭ��ƮƷ�ƴģǀƯ�ƲǀźĭŹŚĪƃ�Ʊřżƽ�ŚƷƹŹǇƽ��ƴºſǀƹŵ�Ʋƭ��ºſ�ƹƭƺ���žºĮƯƹŹƽ���ƶºƬůźƯ�źºƷ�ƽ�
ĭŶƳŻ�Żř�ƆŴƄƯƾ�ƶŤƃ�ƽ�ƯƺƯƾ�ƶŝ��ƮƬĩ�ſƹǀƶƬ�ƽ��ƱƺƯŻōt�ŚƤƯƿŵźĭ�ƶƀƿŶ����ŹŚºƯō�šŚŞºſŚŰƯƽ��Śºŝ�

ƭźƳ�Żř�ƵŵŚƠŤſř��ŹřżƟřMINITAB 13.1�Ŷƃ�ƭŚŬƳř�(MINITAB, 2000)���
��

ƶƬůźƯ�ƲǀǀƘţ�ƽ��ŮūźƯ�ƾƴſƱŚŝżǀƯ��
řźŝƽ�Ƙţ�ǀºǀƣŵ�Ʋ�ºǀ�Ƣ�ƶºƬůźƯ�ƽ�����ŽŚºſř�źºŝ��ŮūźºƯ�ƾƴºſ�źƔƳ�ºƿƶ�ƽ�Ɯţ�ºǀǀ��ħřŵŹƺºƯ�ŹŚºŤƟŹ�ź� �

(Murdoch, 1969)�ŚƯŻōƿŵ�ƂƿźĮƽ�Ż�ŭźƃ�ƶŝƿŶƃ�ƭŚŬƳř�ź��ř�ŹŵƿŚƯŻō�ƲƿƵŹƺě�Ƃ�ŚƷƽ��ƴºſǀƹŵ�Ʋƭ�
ſ�ƹƭƺ�ƶŤƃ�į�B. brassicae�ŢŞƀƳ�ƶŝ�ŚƷƽ�ÒÍ�ÎÍ��ÑÍ�ÏÍ��ÐÍ�ÐÍ��ÏÍ�ÑÍ�ƹ�ÎÍ�ÒÍ��ƹŵ�Ʋſ���Ʋſ
ƶſ�ƶŝ����šŶƯÏÑ�Ťųř�Źŵ�ŢƗŚſǀƶƴſźĭ�ƹŹǇ�ŹŚ�ƽ�ŶƴŤƟźĭ�Źřźƣ�ƶſ�Ʋſ��řźƃƿ�ŚºƯŻō�Ǝƿ��ƶŝŚºƄƯ�Ƃ
řźƃƿźĩŷ�Ǝ�ŝŚŴŤƳř�ƱƺƯŻō�Źŵ�ƵŶƃƾ�ŵƺŝ��ř�ŹŵƿŚƯŻō�ƲƿƳ�ƂǀƶŤƃ�ż�ŚƷƽ�ƵŵŹƺų�ƵŶƃ�ƽ�ƴſǀ��ŹƺĩŸºƯ�Ʋ

�ŢŞŧ�ƹ�ƁŹŚưƃŶƿŵźĭ��řƿŚƯŻō�ƲƿƳ�ƂǀŶƃ�ƭŚŬƳř�ŹřźĪţ�Ūƴě�Źŵ�ż���
řźŝƽ�ƶƬůźƯ�ƲǀǀƘţ�ƽ�ƆųŚƃ�Żř��ŮūźƯ�ƾƴſ�ūźţǀ�ħřŵŹƺƯ�Ů�źƿŻ�ŭźƃ�ƶŝ��Ŷºƃ�ƵŵŚƠŤºſř��

ūźţ�ƆųŚƃǀƮĩřźţ�Źŵ�Ů�ŚƷƽ�ƿƯ�ƱŚƀĪǀƱŚŝż��ŚƷ��ŶƴƳŚƯÐÍ�ÐÍ���Żř�ƶƫŵŚƘƯ�ƽ�C = E1 / E2��ƶƫŵŚƘƯ��ƽ
Î��Ư�ƶŞſŚŰƯƾ�ŵƺƃ��ř�ŹŵƿƶƫŵŚƘƯ�Ʋ��C�ūźţ�ƆųŚƃǀƮĩřźţ�Źŵ�Ů��ƷŚƽ�ƹŚƀƯƽ�Ư�ŻřǀƱŚŝż��ƹ�ŚƷE1�ƹ�

E2�ƶŝ�ţźţǀƶŤƃ�ŵřŶƘţ�Ŝ�ŚƷƽ�ƵŵŹƺų��ƵŶºƃ�į���ºƯ�ƭƹŵ�ƹ�Ʃƹř�ƕƺºƳƾ��ŶºƃŚŝ�����ŹřŶºƤƯ�ƶºŝ�ƶºūƺţŚŝ�C��Źŵ
Ʈĩřźţ�ŚƷƽ�ƿƯ�ƱŚƀĪǀƱŚŝż�źĭř����Í > C > Î�ūźţ�źĮƳŚƄƳ�ŶƃŚŝǀƯ�Ůǀźĭř��ƭƹŵ�ƕƺƳ�ƱŚŝż�æC > ��ŶƃŚŝ

�źĮƳŚƄƳ�źĭř�ƹ�Ʃƹř�ƕƺƳ�ƱŚŝżǀƯ�ŮǀūźţÎ��C = �ŶƗ�źĮƳŚǀŝ�ŶƃŚŝƱŚŝżǀƯ�ƶŝ�ŢŞƀƳ�Ůǀūźţ�ƭ��ŚƷŢſř���
ŹřŶƤƯ�C�Ʈĩřźţ�Źŵ�ƱŚŝżǀƯ�ƞƬŤŴƯ�ƽŚƷ�ƶƫŵŚƘƯ�ƢƿźƏ�Żř�ŚƷ�ƽ�C = (N2E1) / (N1E2)���ƶºƫŵŚƘƯ��ƽ

Ï��ƾƯ�ƶŞſŚŰƯ�ŵƺƃ����ƶƫŵŚƘƯ�Ʋƿř�ŹŵN1�ƹ�N2�ƶŝ�ƶưƘƏ�ŵřŶƘţ�Ŝǀţźţ����ŵƺºūƺƯ�ƭƹŵ�ƹ�Ʃƹř�ƕƺºƳ�ƽŚƷ
ƾƯ�ƎǀŰƯ�Źŵ�ŶƴƃŚŝ���
ŵ�ƁƹŹƿřźŝ�źĮƽ�Ƙţǀǀūźţ�ƲǀƶƳƺĭ�Ů�ŢŞƀƳ�ŚƷ��ŢŞºƀƳ�ŹřŵƺưƳ�ƮſŹ�ƁƹŹ�ƮƷ�ƶŝ�E1 / E2��Źŵ

ƪŝŚƤƯ�N1 / N2�Ưƾ�ŶƃŚŝ��řźŝƿƃ�Śŝ�ƍƺƐų�ŽŚſř�Ʋǀ�Śŝ�źŝřźŝ�Ŝƿ�Ĩ(C = tga = 1)��ƱŚºƄƳ��ƵŶºƴƷŵ�ƽ�
ūźţ�ŵƺūƹ�ƭŶƗǀŢſř�Ů��ţŹƺƇŹŵƾ�ƃ�ƶĩǀ��Ʈºĩ�Ǝºų�Ŝ���Żř�źºţ�ºƿ��ūźºţ��ŶºƃŚŝ�Ĩǀ�ºƠƴƯ�Ůƾ��Źŵ�ƹ

Ŝǀƃ�Źřŵ�ŵƺūƹ�ŢŞŨƯ�Ůǀūźţ�Ĩƿ�Żř�Ƃǀŝ�ƽŚƷŵ��������ŢŞºƀƳ�ƶºĩ�ƱřżºǀƯ�ƱŚºưƷ�ƶºŝ�ƾºƐų�Ŝǀƃ�Źŵ� �
N1 / N2�ƾƯ�ƂƿřżƟř�ƎǀŰƯ�Źŵ�ŢŞƀƳ��ŶŝŚƿ�E1 / E2�ŢƟŚƿ�ŶƷřƺų�ƂƿřżƟř�żǀƳ����
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ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃèç���æ���ÎÐîæ�������������������������������������������������������������������������ÏÔ 

ƶƬůźƯ�ƹŵ�Śƿ�ƶƳƺĭ�ƹŵ�ƶĩ�ƾŤƣƹ�ƽ���������ŶºƇŹŵ��ŶƴºƃŚŝ�ƶŤºƃřŵ�ŵƺºūƹ�ƎǀºŰƯ�Źŵ�ƱŚºŝżǀƯ�ƾƴºſ
�ƶºƳƺĭ�Żř�ĨƿźƷ�ƽźĭŹŚĪƃ��������ºŝ�řŹ�ƱŚºŝżǀƯ�ƾƴºſ�ƪºůřźƯ�Żř�ĨºƿźƷ�Śºƿ�ŚºƷ��ƶºƫŵŚƘƯ�Żř�ƵŵŚƠŤºſř�Ś�ƽ� �

P1 = CF1 / [(1 � F1) + (CF1)]���ƶƫŵŚƘƯÐ��ƾƯ�ŵźĩ�ƶŞſŚŰƯ�Ʊřƺţ��ƶƫŵŚƘƯ�Ʋƿř�Źŵ��P1����ŵŹƺºƯ�ŢŞºƀƳ
ƶưƘƏ�ŹŚƔŤƳř�ŵŹƺƯ�Ʃƹř�ƕƺƳ�ƽŚƷ�ƶƬưů�Źřźƣ���ƶŤƟźĭF1���ƶºưƘƏ�ŢŞºƀƳ�����Źŵ�ŵƺºūƺƯ�Ʃƹř�ƕƺºƳ�ƽŚºƷ
�ƹ�ƎǀŰƯC�Ůǀūźţ�ƆųŚƃ��ƶŞºſŚŰƯ�����ƶºưƘƏ�Żř�ƱŚºƀĪƿ�Ʈĩřźºţ�Źŵ�ƵŶºƃ��ŚºƷ��Ţºſř���ƘƯ��ƶºƫŵŚÎ��

(Murdoch, 1969)���
ƶŤƃ�ŵřŶƘţ�ƲǀĮƳŚǀƯ��šŚŞſŚŰƯ�ƭŚŬƳř�Żř�žě�ƽ�ƵŵŹƺų�ƵŶƃ�ƽ�ƵŶƷŚƄƯ����Żř�ĨºƿźƷ�ƽřźºŝ�ƵŶƃ

ƱŚŝżǀƯ�Ʈĩřźţ�Źŵ�ƭƹŵ�ƹ�Ʃƹř�ƕƺƳ�ƽŚƷ�ƶŤƃ�ŵřŶƘţ�Śŝ�ƞƬŤŴƯ�ƽŚƷ��į�ƵŵŹƺų�ƵŶƃ�ƽ��ƶŞºſŚŰƯ��ƵŶºƃ���Żř
ƶƫŵŚƘƯ�ƢƿźƏ�ƽ�Ŷƃ�ƶƀƿŚƤƯ�ħřŵŹƺƯ��ƵŶƷŚƄƯ�ƽ�ŝ�ƝǈŤųřǀƜţ�źĮƳŚ�ºǀǀ��ŹŚºŤƟŹ�ź��ūźºţ�Źŵ�ŚºƷƹŹǇǀ�Ů

ƯǀƱŚŝż�ŚƷƽ��ƞƬŤŴƯƺŝŵ���
��

ŦŰŝ�ƹ�ƶŬǀŤƳ��
ƶưƘƏ�Ůǀūźţ�ƽř�ƾŝŚŴŤƳřźǀƛ�ŢǀƘƋƹ�Źŵ��

ƯǀĮƳŚǀƲ�ŵřŶƘţ�ƶŤƃ�ŚƷƽ�ƵŵŹƺų�ƵŶƃ�Żř�ƪůřźƯ�ƞƬŤŴƯ�ĭŹƺěƾ��Ǝºſƺţ�źƷ�ºƿ�ŚºƷƹŹǇ�Żř�Ĩƽ�
ƴſǀƲ�ƭƹŵ��ÍÍÎ�Í� �Pvalue��ÎÓ�ƹ�Ð� �df��ÍÏ�Ö� �F��ƹ��ƭƺºſ��ÍÏÔ�Í� �Pvalue��ÎÓ�ƹ�Ð� �df��
ÍÍ�Ñ� �F��ųřƝǈŤ�ƴƘƯƾ�Źřŵ�Ţƃřŵ.�źŝ�řƿƲ�ŽŚſř��źţǇŚŝ�ƭƹŵ�Ʋſ�ƹŹǇ�ŵŹƺƯ�ŹŵƿƯ�ƲǀŸƜţ�Ʊřżƿ�ƶ
Żř�ƶƬůźƯ�ƽ�ƵŹƺě�ƽ��ƲſĨƿ�ŝƶ�ƶŝ�ƶĩ�Ţſƺǀě�ƕƺƣƹ��ƲǀĮƳŚǀƯ�ŹƺƏÓÎ�Ï�t�ÍÍ�ÏÒ��ƶŤƃŶƃ�ƵŵŹƺų�
��ƩƹŶūæ���ƲǀĮƳŚǀƯ�Ʋǀŝ�ƶŤƃ�ŵřŶƘţ�ƵŵŹƺų�ƽŚƷ�ƵŶƃ��Ʋǀƴſ�ƽƩƹř��ƹŵƭ��ƹ�ºſƭƺ����šƹŚºƠţ�ƾĭŹƺºě

ƾƴƘƯ�Źřŵƽ�ŶƄƳ�ƵŶƷŚƄƯ �ÍÒ�ÍPvalue > ���ƶŝ�ƭƹŵ�Ʋſ�ƹŹǇ��ƲǀĮƳŚǀƯ�ŹƺƏŻř�ÐÍ�Î�t�ÍÍ�Õ��ƵŹƺºě�ƽ�
�ƲſŹŚƸģ�ƶŤƃ�ƽ��ŵźĩ�ƶƿŸƜţ�ƮƬĩ�ƾƯƺƯ��ƪĪƃÎ���ƶŤƃ�ŵřŶƘţ�Ʋǀŝ�ƵŵŹƺų�ƽŚƷ��ƵŶºƃ��Żř��Żř�ĨºƿźƷ

ƶŤƃ�ƾĭŶƳŻ�ƪůřźƯ�ƽ�B. brassicae�ƾƴƘƯ�šƹŚƠţ�ƽŹřŵ��Ʋǀºŝ���ƹ�ƭƹŵ�Ʋºſ�ƽŚºƷƹŹǇ����ŵƺºūƹ�ƭƺºſ
Ţƃřŵ��ÍÒ�ÍPvalue < ���ƶƿŸƜţ�ƲǀĮƳŚǀƯ�ƾŝŚŴŤƳřźǀƛ�Ǝƿřźƃ�Źŵ�ƽ�źƷ�Ʋǀƴſ�Żř�Ĩƿ�ƽƹŹǇ��Ʋǀƴºſ�Żř
ƱŚƀĪƿ��ƾĭŹƺěŵƺŝ�šƹŚƠŤƯ�ƶŤƃ�ƪůřźƯ�ƾƯŚưţ�Źŵ�ƹ���ƶºƿŸƜţ�ƶſ�Ʋſ�ƹŹǇ�į��Ƃǀºŝ����Ţºƃřŵ�ƽźºţ

�ÍÒ�ÍPvalue < ����
��
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ÏÕ                                    ƱŚǀŝźƗ�ƱřŹŚƨưƷ�ƹ��ƶưƘƏ�Ůǀūźţ��źĭŹŚƨƃ�žĮƯ�ƽřEupeodes corollae������

0

10

20

30

40

50

1st 2nd 3rd 4th

Life stages

M
ea

n
 n

u
m

b
er

s 
o

f 
co

n
su

m
ed

 a
p

h
id

s 2nd larvae

3rd larvae

y
a

x
ab

y
a

x
a

y
a

x
ab

y
b

x
a

��
 

0

2

4

6

8

10

1st 2nd 3rd 4th

Life stages

M
ea

n
 n

u
m

b
er

s 
o

f 
co

n
su

m
ed

 a
p

h
id

s

2nd larvae

3rd larvae

x
b

x
a

x
ab

x
a

x
a

x
a

x
b

x
a

 
 

ƪĪƃ�æ��ƯǀĮƳŚǀƲ�ŵřŶƘţ�ƶŤƃ��ƽŚƷ�B. brassicae��ƵŵŹƺų��ƵŶƃ�ƾĭŹƺºě�ƞƬŤŴƯ�Ʋǀƴſ�Źŵ�ƺţ�Ǝºſ�
ƹŵ�Ʋǀƴſ�ƽŚƷƹŹǇƭ�ſ�ƹƭƺ�žĮƯ�E. corollae�ƱƺƯŻō�Źŵ��źǀƛ�ƽŚºƷ���ƾŝŚºŴŤƳř�ƹ�ƾŝŚºŴŤƳř

��Ɲƹźůa��ƹb���ƾºƴƘƯ�ƝǈŤºųř�źĮƳŚǀŝ���ƽƹŹǇ�Ʋǀƴºſ�Żř�ĨºƿźƷ�ƱƹŹŵ�Źřŵ���Ʋǀƴºſ�ƽƹŹ
ƶŤƃ�ƾĭŹƺě�ƞƬŤŴƯ���A��ƹB�ƾƴƘƯ�ƝǈŤųř�źĮƳŚǀŝ��ƽƹŹǇ�Ʋǀƴſ�Ʋǀŝ�Źřŵ�Żř�ĨƿźƷ�ƽƹŹ
�ƶŤƃ�ƾŤƀƿŻ�ƪůřźƯƾƯ�ŶƃŚŝ�.��

Fig. 1� Average number of consumed nymphs of B. brassicae in different life stages of the 
second and third instar larvae of E. corollae in no-choice and choice experiments (a 
and b indicate significant differences within the same larval instar on different life 
stages of aphid; A and B indicate differences between two larval instars in the same 
aphid�s life stage). 

A A A 
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ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃèç���æ���ÎÐîæ�������������������������������������������������������������������������ÏÖ 

ƩƹŶū�Î��ƯǀĮƳŚǀƲ�ŵřŶƘţ�ƵŹƺě�ŚƷ�ƽƵŵŹƺų�ƵŶƃ���ƹƯǀĮƳŚǀƲ�ŢŞƀƳ�ƵŹƺě�ŚƷ�ƽƵŵŹƺų��ƵŶºƃ�ƽ��ƴºſǀƲ�
ƹŵƭ�ƹ�ſƭƺ�ƶŤƃ��ƽB. brassicae�Źŵ�ŢŞƀƳ�ŚƷ�ƽƞƬŤŴƯ�řŹřƿƶ�ƵŶƃ�ƶŝ�ƹŹǇ�Ʋſ��ƭƺºſ�
ƯžĮ�E. corollae���

Table 1. Mean number of consumed and proportion of consumed second and third instar 
nymphs of B. brassicae in different ratios offered to the third instar larvae of E. 
corollae. 

 
E2 / E1 E1 / E2

 N1 / N2
 E2 E1 ** N1:N2 * 

0.23 ��  4.11 0.01 ��  0.25 0.2 2.27 ��� 35.20 0.51 � 8.60 10:50 
0.13 ��� 1.92 0.03 � 0.53 0.5 2.98 ��� 24.00 1.93 ��  12.80 20:40 
0.15 ��� 1.20 0.12 � 0.89 1 2.19 � 21.00 3.32 ��� 19.00 30:30 
0.01 ��� 0.46 0.05 �� 2.15 2 1.30 ��� 16.00 3.23 ��� 34.60 40:20 
0.00 � 0.21 0.16 ��� 4.83 5 0.51 �� 8.40 2.01 �� 40.40 50:10 

* N1 and N2, the number of available second and third instar nymphs of B. brassicae, respectively. 
** E1 and E2, the number of consumed second and third instar nymphs of B. brassicae, respectively. 

��
ƶưƘƏ�Ůǀūźţ�ƽř�Źŵ�ŢǀƘƋƹ�ŝŚŴŤƳřƾ��

Źŵ�ōƱƺƯŻ�ŝŚŴŤƳřƾ��ƯǀĮƳŚǀƲ�ŵřŶƘţ�ƶŤƃ�ŚƷƽ�ƵŵŹƺų�ƵŶƃ�Ǝſƺţ�ƹŹǇ�Ʋſ�ƭƹŵ�Żř��ƪĩ�ƪºůřźƯ�
ƞƬŤŴƯ�ŶƃŹƽ��ƶŤƃšƹŚƠţ�ƴƘƯƾ�Źřŵ�Ţƃřŵ��ÍÎÔ�Í� �Pvalue��ÎÓ�ƹ�Ð� �df��ÒÒ�Ñ� �F���Ư�ºǀ�Ʊřż

ŸƜţƿƶ�ƽ�ſ�Ʋſ�ƹŹǇƭƺ��žĮƯE. corollae�ƵŹƺě�Żř�ŚƷƽ�ſƹŵ�Ʋƭ�ſ�ƹƭƺ���ŹŚºƯō�źºƔƳ�Żřƽ���šƹŚºƠţ
ƴƘƯƾ�Źřŵƽ��ŢƃřŶƳ�ÍÒ�ÍPvalue > ��ÎÓ�ƹ�Ð� �df��ÕÒ�Í� �F���ƪĪƃ�Î���ř�Źŵ�ºƿ�ŚºƯŻō�Ʋƿ�ºŝ�Ƃǀ�Ʋ
Ưǀ�ƱřżŸƜţƿƶ�ƽ�ƴſǀƹŵ�Ʋƭ�ſ�ƹƭƺ�ĭŹƺěƾ�ƹŵ�Ʋſ�ƹŹǇ�Ǝſƺţ�ƶŤƃƭ��žĮƯŹŚƯō�ƑŚŰƫ�Żřƽ��šƹŚƠţ

ƴƘƯƾ�Źřŵƽ�ŶƄƳ�ƵŶƷŚƄƯ��ÍÒ�ÍPvalue > ���ƪĪƃ�Î���ƯǀĮƳŚǀ�ƲŵřŶƘţ�ƶŤƃ�ŚƷƽ�ƵŵŹƺų��ƵŶºƃ��Ǝºſƺţ�
ƹŹǇ�Ʋſ�ƭƹŵ�Żř�ƵŹƺě�ŚƷƽ�ƴſǀƲ�ŵ�ƹƹ�ƶſ�ƶŝ�ţźţǀŜ�ÔÎ�Í�t�ÍÍ�Ñ�ƹ�ÕÑ�Í�t�ÍÍ�Ò�ƶŤƃ�ŵƺŝ��řƿƲ�
ŵŚƤƯƿź�řźŝƽ�ƹŹǇ�Ʋſ�ƭƺſ�ƶŝ�ţźţǀŜ�ÕÓ�Í�t��ÍÓ�Õ�ƹ�ÕÎ�Í�t�ÍÓ�Ô�ŵƺŝ�ƶŤƃ��ŝǀƶŤƃ�ŵřŶƘţ�Ʋ�ŚƷƽ�

ƵŵŹƺų�ƵŶƃ�ƽ�źƷƿ�ƪůřźƯ�Żř�ĨĭŹƺěƾ�ƶŤƃ�ƽ�B. brassicae��ŚƷƹŹǇ�Ǝſƺţƽ��Źŵ�ƭƺſ�ƹ�ƭƹŵ�Ʋſ
ŝŚŴŤƳř�ŢƫŚůƾ�ƴƘƯ�šƹŚƠţƾ�Źřŵƽ�ŵƺūƹ�Ţƃřŵ���ƱƺƯŻōt��ÍÒ�ÍPvalue < ���ƪĪƃ�Î�����

ŚŤƳƿƶƬƇŚů�Ū�ƱŚƄƳ�ƵŶƴƷŵ�ƽ��šƹŚºƠŤƯ��Ư�Ʊŵƺºŝ�ºǀĮƳŚǀŸƜţ�Ʋ�ºƿƶ�ƽ�źƷ�ºƿ�ƴºſ�Żř�Ĩǀ�ƲƹŹǇƽ��Żř
ƪůřźƯ�ƞƬŤŴƯ�ĭŹƺěƾ�Ţſř�ƶŤƃ��ūźţǀ�ƶºưƘƏ�Ů�řƽ���ŧŐºţ�ŢºŰţǀ��ŵŶºƘŤƯ�ƪºƯřƺƗ�źƽ��ŵŹřŵ�Źřźºƣ��

žĮƯ�ƽŚƷƹŹǇ��ƽŚƷSyrphidae���śƺºƀŰƯ�ƾƯƺºưƗ�ƽŚƷźĭŹŚƨƃ�ƹżū��ƾºƯ��ºƃƳƺ�Żř�ƶºƧ�Ŷ���ƞºǀƏ
ƶŤƃ�Żř�ƾƘǀſƹ�ƾƯ�ƶƿŸƜţ�ŚƷ�ŶƴƴƧ��ŚŬƳōŻřƾƿ��ƶĩƶƳƺĭ�ƽ�Ưǀūźţ�ƱŚŝżǀŧŐţ�ŢŰţ�řŹ�ŮǀƯ�Źřźƣ�źƾ��ŶºƷŵ��
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ÐÍ                                    ƱŚǀŝźƗ�ƱřŹŚƨưƷ�ƹ��ƶưƘƏ�Ůǀūźţ��źĭŹŚƨƃ�žĮƯ�ƽřEupeodes corollae������

žĮƯ�S. albomaculata�ƶŤƃ�ƽ�ƩŚų�ƶŤƃ�ƶŝ�ŢŞƀƳ�řŹ�ƺƬƷ�Źřŵ�ƽ���ƶŤºƃ�ƹ�ƺºƬƷ�żŞſ�ƽ��ƯƺºƯƾ���ƮºƬĩ
Ʈĩ�ūźţ�źţǀ�Ů�ŵřŵ(Fathipour et al., 2007)��ƶƘƫŚƐƯ�ƽ�ƭŚŬƳř�Ǝſƺţ�ƵŶƃ�Sadeghi & Gilbert (2000)�

ƶƳƺĭ�ƹŵ�ƽƹŹ�ƽ�E. balteatus�ƹ�Syrphus ribesii (L.)��ƽƹŹ�ŚǀƫřźŤſř�ŹŵƶŤƃ�ƽ��ŵƺŴƳƶŤƃ���ƽ�ŻŹ��ƹ
ƶŤƃ�ƽ�ƶƳżĭ�ř�ƶĩ�ŵřŵ�ƱŚƄƳƿƶŤƃ�žĮƯ�ƹŵ�Ʋ�ƽ����ƶŤºƃ�ƶºŝ�ŢŞºƀƳ�řŹ�ŻŹ�ƹ�ŵƺŴƳ�ƽ���ºŝ�ƶºƳżĭǀƂ���źºţ
ūźţǀƯ�Ůƾ�ŶƴƷŵ��ƶƘƫŚƐƯ�Źŵ��ƽūźţǀƛ�ŮǀŝŚŴŤƳřźƾ�ŝŚŴŤƳř�ƹƾ��žĮƯE. corollae�ƹŹƽ�ƶƳ�ĭ�ƶŤƃ�ƶƳƺ

Ŷƃ�ƆŴƄƯ�ř�ƶĩƿƶŤƃ�žĮƯ�Ʋ�ƽ�ƣŚƣřǀŚƽ�ěƁŹƹź�ƿƶŤƟŚ�ƹŹƽ�ĭǀ��ǇŚºƣŚŝ�ƵŚ�řŹ�ūźºţǀ�ºƯ�Ůƾ��ŶºƷŵ��ƹ�
ŚƯŻōƿŝŚŴŤƳř�Ƃƾ��ƶĩ�ŵřŵ�ƱŚƄƳ�žĮƯ�E. corollae��ƶŝ�ŢŞƀƳƹŵ��ƶŤºƃ�ƽ�Aphis craccivora Koch�ƹ�

Rhopalosiphom padi (L.)�ūźţǀƇŚų�Ůƾ�řŶƳŹƫƹ�ŵƾ�ƶŤƃ�ƽ�ūźţ�ľǈƇř�řŹ�ƺƬƷ�żŞſǀ�ºưƳ�Ůƾ���ŶºƷŵ
(Reepmeyer, 1969)��ūźţǀƶƬůźƯ�Ů�ƽ�ƇŚųƾ�ĭŶƳŻ�Żřƾ�ƯǀưƷř��ƱŚŝż�ºǀ�ºŝ�Ţƶ��řżºſƾƿ��řŹŚºĩ�Źŵƾƿ�

źĭŹŚĪƃ��ŹŵŹŚƸƯ�ŵŹřŵ�ŵƺų�ŹŚĪƃ��Źŵ�ſŹźŝƾ�ŚƷƽ�ƭŚŬƳř���Ǝºſƺţ�ƵŶºƃ�(2007)�Fathipour et al.��
žĮƯ�E. balteatus�ƴſ�ŹŵǀƹŹǇ�ƭƹŵ�ƹ�Ʃƹř�Ʋƽƴſ��ǀƫƹř�Ʋǀƶ�ƽ�ĭŹƺěƾ��ūźºţ�řŹǀ�Ůŵřŵ���Ʋºſ�Źŵ�ƹ

ƹŹǇ�ƭƺſƽ�ƷǀĢ�ūźţ�ƶƳƺĭǀŰƾ�ƴſ�ƶŝ�ŢŞƀƳǀƲ�ƞƬŤŴƯ�ĭŹƺěƾƵźƄů���ƽ��ƩŚºŝ�ƪƯŚĩ���ƱƹŶºŝ�ƹ�Źřŵ
ƩŚŝ�ƶŤƃ�ƽ�ƺƬƷ�żŞſ��Myzus persicae (Sulzer)��ŢƃřŶƳ��ŧŐţ�ƶŝ�ƶūƺţŚŝǀūźţ�źŝ�ƞƬŤŴƯ�ƪƯřƺƗ�źǀ�Ů

ƶưƘƏ�řƽ��ƶƘƫŚƐƯ�ƽ�ŝǀƂ�ƹŹ�źţƽ�Şƣ�Żř�ƞƬŤŴƯ�ƪƯřƺƗ�źŧř�ºǀ���ŚºƯŵ�ƪƵŹƹŵ��ƹ�ƽŹƺºƳ�ƽ��Ʈĩřźºţ��ŚºƷƽ�
ŞƏ�Ʋưƃŵ�ƞƬŤŴƯǀƘƾ�źƋŹƹƽ�Ưƾ�ŶƃŚŝ���

��
ƶƬůźƯ�ƽ��ŮūźƯ�ƾƴſƱŚŝżǀƯ��

źŝ�ŽŚſř�źƔƳƿƶ�ƽ�ħřŵŹƺƯ�(Murdoch, 1969)��Śŝ�Ɯţǀǀź�Ʈĩřźţ�ŞƀƳƾ�ƯǀƱŚŝż�ŚƷƽ��ŵƺºūƺƯ�Źŵ�
ŰƯǀ�Ǝ�ƯǀƱřż�ūźţǀŮ�ƶŝ�ŢŞƀƳ�źĭŹŚĪƃ�Ʊō�ŚƷ�Ɯţǀǀź�Ưƾ�Ŷƴĩ��źĭř�Źŵ�Ʈĩřźţ�ƿ�ƱŚºƀĪ�Żř�ƹŵ�Ưǀ��ƱŚºŝż�
ūźţǀŮ�ŝǀƂ�źţƽ�řźŝƽ�ƯǀƱŚŝż�A�ŵƺūƹ�ƶŤƃřŵ��ŶƃŚŝ�Śŝ�ƂƷŚĩ�Ʈĩřźţ�ŞƀƳƾ�Ưǀ�ƱŚºŝż�A�Źŵ��ºŰƯǀ�Ǝ�
ūźţǀƶưƘƏ�Ů�řƽ�ƶŝ�Ţưſ�ƯǀƱŚŝż�B�ơƺſ�ƾƯ�ŶŝŚƿ�ƹ�ŢŞƀƳ�ŝǀƂ�źţƽ�Żř�ŵřźƟř�B�śŚŴŤƳř�Ưƾ�ƺƃŶƳ��
ƶŝ�šŹŚŞƗ�ŵƿźĮ��Ɯţǀǀź�ūźţǀŮ��Śƿswitching�űŹ�Ưƾ�ŶƷŵ����

ƹŹǇ�Ʋſ�ƭƺſ�E. corollae�řżƟř�ŚŝƿƂ�ŞƀƳ�Ʈĩřźţƾ�ƵŹƺě�ŚƷƽ��ƲſŵƶŤƃ�ƭƹ��ƽB. brassicae��
ř�Żřƿƺě�ƲƵŹ�ŝ�ŢŞƀƳ�ƶŝ�ŚƷǀƂ�źţƽ�ŸƜţƿ�ƶźƧŵ��ƩƹŶū�ç����Ťƣƹƾ�ƶĩ�ƵŹƺě�ŚƷƽ��ƴºſǀ�Ʋƹŵƭ��ƹ�ºſ�ƭƺ
ƶŤƃ�ƹŚƀƯ�ŵřŶƘţ�ƶŝƽ�Ťųř�ŹŵǀŤƟźĭ�Źřźƣ�ŚƷƹŹǇ�ŹŚŶƴ��źºƋ�ŹřŶºƤƯ��ƿ�ŜC1��Ĩºģƺĩ���Żř�źºţC2��ŵƺºŝ��
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řźŝŚƴŝƿ�Ʈĩřźţ�Źŵ�ƲƿƵŹƺě�Żř�ƱŚƀĪ�ŚƷƽ�ƴſǀ�Ʋƹŵƭ��ƹſƶŤƃ�ƭƺ��ūźţǀŝ�ŮǀƂ�źţƽ�ƹŹƽ��ƵŹƺºě��ŚºƷƽ�
Ʋſ�ƶſ��ŵŹřŵ�ŵƺūƹ��ƩƹŶūÐ����

��
ƩƹŶū�ç��Ɯţǀǀūźţ�šřźǀƶưƘƏ�Ů�řƽ�ǇŹ�ƭƺſ�Ʋſ�ƹE. corollae�Ɯţ�ŚŝǀǀŞƀƳ�Ʈĩřźţ�źƾ��ƵŹƺºě��ŚºƷƽ�

ƴſǀ�Ʋƹŵƭ��ƹſƭƺ�ƶŤƃ��ƽB. brassicae���
Table 2. The variation of host preference of third instar larvae of E. corollae at different 

relative densities of second and third instar nymphs of B. brassicae. 
 

C2 C1 ** N1 / N2 * 
0.05 �� 0.82 0.06 �� 1.23 0.2 
0.06 ��� 0.96 0.07 �� 1.06 0.5 
0.15 ��� 1.20 0.12 � 0.89 1 
0.02 � 0.93 0.02 ��� 1.07 2 
0.03 ��� 1.04 0.03 ��� 0.97 5 

* N1 and N2, the number of second and third instar nymphs of B. brassicae, respectively. 
** C1 and C2, preference coefficients for second and third instar nymphs of B. brassicae, respectively 

��
ƩƹŶū�Ð��ƯǀĮƳŚǀƲ�ŢŞƀƳ�ƵŹƺě�ŚƷƽ�ƵŵŹƺų�ƵŶƃ�ƽ�ƴſǀƲ�ƹŵƭ�ƹ�ſƭƺ�ƶŤƃ�ƽ�B. brassicae�Śŝ�Ɯţǀǀź�

ŢŞƀƳ�Ʈĩřźţ�Ʊō�ŚƷ�Ǝſƺţ�ŚƷƹŹǇƽ�Ʋſ�ƭƺſ�E. corollae���
Table 3. The average proportion of consumed second and third instar nymphs of B. brassicae 

at different relative densities by third instar larvae of E. corollae. 
 

E2 / E1 + E2 N2 / N1 + N2 E1 / E1 + E2 ** N1 / N1 + N2 * 
0.01 ��� 0.80 0.8 0.01 ��� 0.20 0.2 
0.01 �� 0.65 0.7 0.01 ��� 0.34 0.3 
0.03 ��� 0.54 0.5 0.03 �� 0.46 0.5 
0.00 �� 0.32 0.3 0.00 ��� 0.68 0.7 
0.00 ��  0.17 0.2 0.00 ��� 0.83 0.8 

* N1 and N2, the number of available second and third instar nymphs of B. brassicae, respectively. 
** E1 and E2, the number of consumed second and third instar nymphs of B. brassicae, respectively. 

��
�Ǝų�źĭř��ƾŞƀƳ�Ʈĩřźţ�źƷ�Źŵ�ƭŶƗ�Ůǀūźºţ�źǀǀƜţ��ºŝƶ��ƶƬǀºſƹ�ƽ����ƶŤºƃ�ƲǀĮƳŚºǀƯ�ƾºƴŰƴƯ���ƽŚºƷ

ƵŵŹƺų��ƖƐƣ�ƵŶƃ�ŵƺƃ�ƵŶƿŶě�ƶĩ�Ţſř�Ʋƿř�źĮƳŚǀŝ�ƽ�Ţſř�Ƶŵřŵ�űŹ�Ůǀūźţ�źǀǀƜţ.��ƶūƺţŚŝ�ƶŝƪĪƃ�
Ï�ƾƯ�ƶƔůǈƯ�ƃ�ƵŶºƿŶě�ƶĩ�ŵƺ�ƽ���Ůǀūźºţ�źºǀǀƜţ�����ƭƺºſ�Ʋºſ�ƹŹǇ�ŵŹƺºƯ�ŹŵE. corollae���ƵŶƷŚºƄƯ

ƾưƳ�ŵƺƃ��ƶŝ�šŹŚŞƗ�źĮƿŵ���ŵƺūƹ�ŚŝƶưƘƏ�ƽ�ƱřƹřźƟ�����ƶºƿŸƜţ�ƽřźºŝ�ƎǀºŰƯ�Źŵ�źºţ�ƽ�ƹŹǇ���ƶºſ�Ʋºſ�
ĢǀƷ�ƾŰǀūźţ�ƶƳƺĭ�ƶưƘƏ�Ʊō�ƽřźŝ�ŶƄƳ�ƵŶƷŚƄƯ��ƶŞſŚŰƯ�Żř�žě�ƽ�ƵŵŹƺų�ŶƇŹŵ��ŽŚºſř�źŝ�ƵŶƃ�
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ÐÏ                                    ƱŚǀŝźƗ�ƱřŹŚƨưƷ�ƹ��ƶưƘƏ�Ůǀūźţ��źĭŹŚƨƃ�žĮƯ�ƽřEupeodes corollae������

ƶƫŵŚƘƯ�ƥřŵŹƺƯ�ƽ�ƶŝ�ŹřŵƺưƳ�ƮſŹ�ƹ�ƵŶƷŚƄƯ�ŶƇŹŵ�ƵřźưƷ��ƶƧ�Ŷƃ�ƆŴƄƯ��ƵŶƃƜţǀǀź�ŹŚŤƟŹ��ŵƺūƹ
ŵŹřŶƳ���ƩƹŶūÑ����

��
ƩƹŶū�Ñ���ŵŚƤƯƿź�ƶŞſŚŰƯ�ƵŶƃ�ƽ�ŢŞƀƳ�ƵŹƺě�ƷŚƽ�ƵŵŹƺų�ƃºƵŶ�ƽ�ƴſǀƲ�ƹŵƭ�ƹ�ſƭƺ�Ťƃºººƶ�ƽ� �

�B. brassicae�ŢŞƀƳ�Źŵ�ŚƷƽ�řŹř�ƞƬŤŴƯƿƶ�ŚƷƹŹǇ�ƶŝ�ƵŶƃƽ�ƭƺſ�Ʋſ�E. corollae��Śŝ
�ƩŶƯ�Żř�ƵŵŚƠŤſřMurdoch (1969)���

Table 4. The calculated proportion of consumed second and third instar nymphs of B. 
brassicae in different relative densities offered to third instar larvae of E. corollae 
using Murdoch (1969) model. 

 
P2 N2 / N1 + N2 P1 ** N1 / N1 + N2 * 

0.804 0.8 0.197 0.2 
0.658 0.7 0.346 0.3 
0.546 0.5 0.471 0.5 
0.318 0.3 0.683 0.7 
0.172 0.2 0.828 0.8 

* N1 and N2, the number of second and third instar nymphs of B. brassicae, respectively. 
** P1 and P2, the calculated proportion of consumed second and third instar nymphs of B. brassicae using Murdoch 
(1969) model, respectively. 

��
ŚŤƳƿř�ŪƿƤŰţ�Ʋǀ�šŚƘƫŚƐƯ�Śŝ�ƢJalilian (2004)�Ţƃřŵ�ŢƤŝŚƐƯ��řƿ�ƵźºƸŝ�Śŝ�ƢƤŰƯ�Ʋ���Żř�ƽźºǀĭ
ŢŞƀƳ��źǀƜŤƯ�ƽŚƷÐÍ��ÐÍ��ÏÍ���ÑÍ�ƹ�ÎÍ���ÒÍ�ƵŹƺě�Żř��ƹŵ�ƚƫŚŝ�ƽŚƷƶƳƺĭ���ƶŤºƃ��ƶŤºƃ�ƽ���ƺºƬƷ�żŞºſ��ƹ
ƶŤƃ�ƽ�ǈƣŚŝ�ƵŚǀſ��żǀƯ�ŮǀūźţžĮƯ�ƭƺſ�Ʋſ�ƹŹǇ�ƾƳŚŝ�E. corollae���šŶºƯ�Źŵ�Źřźƨţ�Ƃƃ�Źŵ�řŹ
ÏÑ�ŵźĩ�ƾſŹźŝ�ŢƗŚſ��řźŝ�žĮƯ�ƹŹǇƽ�ŸƜţƿř�Żř�ƶƿƷ�ƶŤƃ�ƶƳƺĭ�ƹŵ�ƲǀĢ�ūźţ�ƶƳƺĭǀŰƾ���ŵƺºų�Żř

ŵřŶƳ�ƱŚƄƳ���
žĮƯ�ŢǀưƷř�ƶŝ�ƶūƺţ�Śŝ�ŚƷźĭŹŚƨƃ�ƽ�ƮŤƀǀſƺƧř�Źŵ���ƽŻŹƹŚºƄƧ�ƽŚºƷ���ƶºƯřŵř�ƽ���šŚºƘƫŚƐƯ

ƶƯŚƳźŝ�Ʀƿ�ŵŚŬƿř�ŢƸū�Źŵ�ƽŵźŝŹŚƧ�ƽ�ƿŶƯƠƬţ�ŢƿźǀƤƾ��šŚƟō(IPM)�ƶŝ�ƽŹƹźƋ���ƾºƯ�źºƔƳ��ŶºſŹ��
ƷŚĭōƾ�ūźţ�ŻřǀřŸƛ�Ůƾƿ�ƿ�ƶŝ�ŢŞƀƳ�źĭŹŚĪƃ�ĨƶƳƺĭ�ƽ�ƯǀƱŚŝż�ƶƬůźƯ���ƽ�ĭŶƳŻƾ�Ưǀ�ĭ�ƹ�ƱŚºŝż�ºǀ�ƵŚ

ƯǀźŤƸŝ�ƶŝ�ƱŚŝż�řŹŚĩ�ƱŶƃƾƿ�Śƃ�Ĩưĩ�źĭŹŚĪƃƿƳŚƾ�Ưƾ��Ŷºƴĩ���žºĮƯ�E. corollae���ƪǀºƀƳŚŤě�ƽřŹřŵ
ƶŤƃ�ƾƷƺŞƳř�ŢƿźƿŶƯ�Źŵ�ƾƿǇŚŝ�Ư�ŚƷƾ�ŶƃŚŝ���řŸƫƯ�ŹŵƾƯ�šŚƟō�ƾƤǀƠƬţ�ŢƿźƿŶ��ƖŝŚƴƯ�ƂƿřżƟř�Śŝ�Ʊřƺţ

Ƶŵźĭ�ƹ�ŶƸƃ�į�ƪĭ�ƙŚŝ�ƹ�ƕŹřżƯ�Źŵ�ŚƷ�Ʊō�ŢƿřŶƷ�ƹ�ŜƬū�ŦƗŚŝ�ŚƷ�Ŷƃ�ŚƷ�(Macleod, 1999)���
��
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N1 and N2, the number of second and third instar 
nymphs of B. brassicae, respectively. 
E1 and E2, the number of consumed second and third 
instar nymphs of B. brassicae, respectively. 

 
 

 
��

ƪĪƃ�Ï���žĮƯ�ƭƺſ�Ʋſ�ƽŚƷƹŹǇ�Ůǀūźţ�źǀǀƜţE. corollae���ƵŹƺºě�Ʈĩřźºţ�ŢŞƀƳ�źǀǀƜţ�Śŝ���ƽŚºƷ
ƹŵ�Ʋǀƴſƭ�ſ�ƹƭƺ�ƶŤƃ�ƽ�B. brassicae�ƎǀŰƯ�Źŵ�ƂƿŚƯŻō���

Fig. 2� Switching behavior of third instar larvae of E� corollae on different relative densities 
of second and third instar nymphs of B� brassicae in experimental environment. 

��
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