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Abstract 
Thrips tabaci�Lindeman, is�one of the most important pests of vegetables and ornamental plants across the 

world. The functional response of Orius albidipennis Reuter was studied in relation to different densities of 
second instar larvae of T� tabaci. Laboratory experiments were conducted to evaluate the effect of two different 
host plants (cucumber and bean plantlets) on the functional response and its parameters (attack rate and handling 
time) using different densities of 2, 5, 10, 20, 30 and 40 thrips. The cucumber and bean plantlets, in relatively 
small pots with a diameter of 4 cm and 7 cm high were supplied to the predators to feed on the thrips in a 24-
hour-period. Each density was repeated 10 times. The experiment was carried out at 25-29°C, 60 ± 5% R.H. and 
photoperiod of 16: 8 L: D hours. The logistic regression suggested a type II functional response on two host 
plants. The Roger�s random predator equation was compatible with the results. The type of functional response 
was not affected by the host plants. Attack rate (a), handling time (Th) and maximum predation of O. albidipennis 
were 0.073 ± 0.013, 1.67 ± 0.12 and 14.37 on the cucumber and 0.095 ± 0.02, 1.51 ± 0.11 and 15.89 on the bean 
plantlets, respectively. There was no significant difference among estimated parameters in both plantlets. 
Key words: Orius albidipennis, Thrips tabaci,�functional response, cucumber, bean 
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ƶƘƫŚƐƯ���ƽźĮƿŵ�ƽZamani et al. (2009)��źŧřƶſ�ƶŤƿŹřƹ�ƽ�
�ƱŚĭźĭ�ƽŚƿƺſè��DPX��żƯŚǀƬƿƹ�ƹ�řŹ����ƾƘŝŚºţ�Ƃƴºĩřƹ�źºŝ� �

O. albidipennis��Źŵ�Ƃºƃ����ƶºǀƬƗ�ƞºƬŤŴƯ�Ʈĩřźºţ��ƶºƴƧ��ƽ
��ƶºƨƫƹŵ�ƲţŹŚºţ��ƽř�Tetranychus urticae Koch���ƾºſŹźŝ�

ƳŵźƧŶ���ƢŞƏŪƿŚŤƳ���ƶƬƇŚůƂǀŝ�����ƽźĭŹŚĪºƃ�űźºƳ�Ʋƿźºţ
�ƮƣŹ�ƽƹŹDPX�Ŷƃ�ƵŶƷŚƄƯ�������ƾƷŚºǀĭ�ƱŚºŝżǀƯ�ƮºƣŹ�Ʋºƿř
ŜſŚƴƯ�ŵƺŝ�ƽźţ��ƹ��ƹ�ŶºƃŹ�źŝ�ƽźŤƸŝ�ƮǀƤŤƀƯźǀƛ�šřźǀŧŐţ



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃèè���è���ÎÐîç���������������������������������������������������������������������������������������������������������������ÏÔ 

Ţƃřŵ�źĭŹŚĪƃ�ƪŨƯ�Ŷǀƫƺţ��� �ƲǀƴĤưƷ�ƾƘŝŚţ�Ƃƴĩřƹ�ƩŶƯ
�ƕƺƳƭƺſ�Ƶŵřŵ����ƕƺºƳ�Żř�źºŤƸŝ�řŹ�ŚƷƭƹŵ���ŵƺºưƳ�ƁŻřźºŝ���Źŵ

����ƽźºĮƿŵ�ƢºǀƤŰţJalalizand et al. (2011b)����ƱŚºƷŚǀĭ�źºŧř
šƺţ�ƹ�ŹŚǀų�ŢŴƿŹ�ƑŚŰƫ�Żř�ƶĩ�řŹ�ƾĮƳźƟ���ƾºĭźŝ�ƾſŚƴƃ

ŶƴţƹŚƠŤƯ�����ƾƘŝŚºţ�Ƃƴºĩřƹ�ƽƹŹOrius niger Wolff���ƵŵŚºƯ
�ŢŞƀƳƮĩřźţ�ƶŝ����ƶºƴĩ�ƹ�ƮºŴţ�ƞºƬŤŴƯ�ƽŚƷ���ƵŵŚºƯ�ƽŚºƷ�ƽ�� �

T. urticae�ŶƳŵźĩ�ƶƘƫŚƐƯ���ƲƿřźĭŹŚĪƃ��ƶƴĩ�ƶŝ���ƚƫŚºŝ�ƽŚƷ
�źƷ�ƽƹŹƹŵ�ƵŚǀĭ���ƕƺƳ�ƾƘŝŚţ�Ƃƴĩřƹƭƹŵ��ƹƮŴţ�ƶŝ���ƽŚºƷ

�ƾƘŝŚţ�Ƃƴĩřƹ�ƶƴĩ�ƕƺƳƭƺſ��ŵřŵ�ƱŚºƄƳ������ƶºŝ�ƶºƬưů�űźºƳ
ƶƴĩ�šƺţ�ƽƹŹ�ŚƷ�Ƃǀŝ�ƾĮƳźƟ��ŵƺŝ�ŹŚǀų�ƵŚǀĭ�Żř�źţ�åÑì�å�

�ƶŝ�ŢŞƀƳåèæ�å����
ƂƷƹĦě�ƽřźūř�Żř�ƝŶƷ�źƋŚů���ƾſŹźŝ���ƕƺºƳ�źºŧř

ƱŚŝżǀƯ�ƾƷŚǀĭ�ƽŚƷ����Śºǀŝƺƫ�ƹ�ŹŚºǀų���ƶºŝ���ƶºŝ�Ŝºǀţźţ���ƱřƺºƴƗ
ƶƳƺưƳ���Śºŝ�ƵŚǀĭ�Ĩƿ�ƽŚƷ�īźºŝ������ƹ�ƮĩřźºŤƯ�ħźºĩ�Śºŝ�ƽŚºƷ
Ʈĩ�ħźĩ��Ţſŵ�ƱŚƯŻ��ƺŬŤƀū�šŹŶƣ�ƽƹŹ����ƕƺºƳ�ƹ�ƾŝŚºƿ

��ƾƘŝŚºţ�ƂƴĩřƹO. albidipennis����Ʈĩřźºţ�ƶºŝ�ŢŞºƀƳ���ƽŚºƷ
�Ʋſ�ƹŹǇ�ƞƬŤŴƯƭƹŵ��ŻŚǀě�žĜƿźţŢſř����śŚºŴŤƳř�ŢƬƗ

�������Ʋºƿř�ƶºĩ�ŵƺºŝ�Ʋºƿř�ƂƿŚºƯŻō�ƽřźºŝ�Śǀŝƺƫ�ƹ�ŹŚǀų�ƱŚƷŚǀĭ
ŽŚƀů�ŻŚǀě�žĜƿźţ�ƶŝ�ƱŚƷŚǀĭ���ƶƳǇŚºſ�ƹ�ŶƳřè�ç���Źŵ�ŹŚºŝ

ƹ�ƕŹřżººƯ�Ƃǀººŝ�šŚººƘƟŵ�ƶººƳŚŴƬĭ�Źŵ�ƽźººţ�ƽŚººƷ���ƱŚŤººſř
�ƱŚŤſŻƺųƮſ�ŢƟō�Ʋƿř�ƶǀƬƗ�ƾƯ�ƾƃŚě�ŵƺƃ����

��
ƁƹŹ�ƹ�ŵřƺƯ��ŚƷ��

ŻŚǀě�žĜƿźţ�ƁŹƹźě��
�ƁƹŹ�ƢŞƏ�ŻŚǀě�žĜƿźţSengonca et al. (2006)���Śºŝ

źǀǀƜţ�ƾƧŶƳř� ���Ŷºƃ�Ƶŵřŵ�ƁŹƹźºě�����ƶºĩ�Ŝºǀţźţ�ƲƿŶºŝ��Źŵ
ƵźƄů�ƽŵřŶƘţ�ƱŚŤƀƯŻ�ƽ��ƶţƺŝ�Żř��žĜƿźţ�ƪƯŚĩ���ŻŚºǀě�ƽŚƷ

ƹ��ƶººţƺŝ�Żř�ƱŚŤººƀŝŚţ�Źŵ���ŹŚººǀų�ƽŚººƷƖººưū�ƹ�ƽŹƹō��ƶººŝ
ŶƳŶƃ�ƪƤŤƴƯ�ƵŚĮƄƿŚƯŻō��ƶĤƷŚǀĭ�ƽƹŹ�ŢƟō�ƁŹƹźě��ƽŚƷ

ŹŚǀų�ƱřŶƬĭ�Źŵ�ƶĩ���źºƐƣ�ƶŝ�Ĩģƺĩ�ƽŚƷææ���ƕŚºƠţŹř�ƹí�
ƾŤƳŚſ�ŶƳŵƺŝ�ƵŶƃ�ƶŤƃŚĩźŤƯ���Ŷºƃ�ƭŚŬƳř�����ƪºƯŚĩ�šřźºƄů

ŶƳŶƃ�ŚƷŹ�ŹŚǀų�īźŝ�ƽƹŹ����ƶºŝ�ƽřźºŝ���ƹŹǇ�ƱŵŹƹō�Ţºſŵ

�Ʋſƭƹŵ��ŹŚǀų�īźŝ�źƷ�ƽƹŹ��žĜƿźţçå���ƾºƫřèå���ŵŶºƗ
ƵźƄů�ƽ�ƮŴţ�ƽřźŝ�žĜƿźţ�ƪƯŚĩ���ƹ�Ŷºƃ�Ƶŵřŵ�Źřźƣ�ƽŹřŸĭ
ƶººƳƺưƳ�ƽŚººƯŵ�Źŵ�ŹƺţŚººŝƺĪƳř�ƪººųřŵ�ŚººƷæ��tçÒ�ƶººūŹŵ�ƽ�

��ƾŞººƀƳ�ŢººŝƺƏŹ��ŽƺǀººƀƬſÒ��tëÒ�Źŵ�ƵŹƹŵ�ƹ�ŶººƇ�ƽ�
�ƽŹƺƳæÓ��ƹ�ƾƿŚƴƃƹŹ�ŢƗŚſí�ƶĮƳ�ƾĪƿŹŚţ�ŢƗŚſ��ƽŹřŵ
ŶƳŶƃ�����Żř�žºě�ƮŤºƄƷ�ƹ�ƮŤƠƷ�ƽŚƷŻƹŹ�Źŵ�ƶĩ�ƽŹƺƏ�ƶŝ
ƮŴţ��Źřźºƣ�ƭƹŵ�Ʋſ�Źŵ�ŚƷƹŹǇ��žĜƿźţ�ƽżƿŹ��ŶƴŤºƃřŵ���Żř

ƂƿŚƯŻō�ƭŚŬƳř�ƽřźŝ�ŚƷƹŹǇ�Ʋƿř�Ŷƃ�ƵŵŚƠŤſř�ƞƬŤŴƯ�ƽŚƷ����
��
�ƁŹƹźě�ƲſźĭŹŚĪƃ��

�źĭŹŚĪººƃ�Ʋººſ�O. albidipennis�ƢººŞƏ�Żř��ƽŚººƷ
ƱŚĪţ�Śŝ�ƱřŵźĮŝŚŤƟō�ƶƳřƺŤſř�ƝźƓ�Źŵ�ƪĭ�ƢŞƏ�Ʊŵřŵ��Żř�ƽř

ƾƀĪƬě�žƴū�źƐƣ�ƶŝ�Žǈĭ�î���ƕŚºƠţŹř�ƹæÑ��ƾŤƳŚºſ���źºŤƯ
Ŷƃ�ƽŹƹō�Ɩưū��ƶŝ�Ʋƿř��Ŝºǀţźţ����Ƶŵźºĭ�ƮºƷ�ƽ����ƽřźºŝ�ƭŻǇ
Ʋſ�ƮƷ�ƹ�ƶƿŸƜţ����ƩŚºů�Źŵ�ƪºĭ�ƢŞƏ�Źŵ�ƶĩ�źĭŹŚĪƃ�ƽŚƷ

��ŶºƳŵƺŝ�ŹŚĪºƃ�ƽƺŬŤƀū���Ɩºưū��ŶƳŶºƃ�ƽŹƹō�����Śºŝ�řŶºŤŝř
šƹŚƠţ�Żř�ƵŵŚƠŤſř���ƶºƳƺĭ��ĨºƿĥƺƫƺƟźƯ�ƽŚƷ�ƽ���ŹƺƧŸºƯ��Żř

ƶƳƺĭ�źƿŚſ�ŵƹŶů�Śŝ�ƶǀƫƹř�ƁŹƹźě�ƹ�řŶū�ŚƷÑå���ƵŵŚºƯ�Ʋſ
�Źŵ�źƳ�ƹŢƄƷ�Ŷƃ�ŻŚƛō�ƝźƓ��ƶŝ�żŞſ�Śǀŝƺƫ�Ɲǈƛ��ƱřƺƴƗ

ƮººŴţ�źŤººƀŝ�ººƿŹƲººſ�ŹŚººǀŤųř�Źŵ�ƽż�Ŷººƃ�Ƶŵřŵ�Źřźººƣ�ŚººƷ�
(Meiracker & Ramakers 1991)��ƮººŴţ�Żř�ŶººƘŝ���ƽżººƿŹ

Ɲǈƛ���������ƁŹƹźºě�ƝźºƓ�ƪºųřŵ�Ʋºſ�ƮºŴţ�ƽƹŚºů�ƽŚƷ
ƶŝ�ŶƳŶƃ�Ƶŵřŵ�ƁŹƹźě�ƮƷ�Żř�řżŬƯ�šŹƺƇ���

��źĭŹŚĪººƃ�ƁŹƹźººě�ƽřźººŝ�ơƺººƟ�ƁƹŹ�ƶŝŚººƄƯ��
Meiracker & Ramakers (1991)�Ŷƃ�ƪưƗ����Ŝºǀţźţ�ƲƿŶŝ

�ƮºŴţ�Żř�ƶĩ�Ephestia kuehniella Zeller��Ƶŵźºĭ�ƹ�ƽ����ƪºĭ
ƶŝ�ƱřŵźĮŝŚŤƟō�����Ŷºƃ�ƵŵŚƠŤºſř�ƪºưĪƯ�ƽřŸºƛ�ƱřƺƴƗ����ƽřźºŝ

ƮƷ�ƱřżǀƯ�ƂƷŚĩ�ƽŹřƺų�(cannibalism)ƵŶƿźŝ����ŸƛŚĩ�ƽŚƷ
ƶŝ�ƾƫƺưƘƯ�Ʋǀģ�šŹƺƇ��ƵŵŹƺų�ŵŹƺƯ�ƵŵŚƠŤſřŢƟźĭ�Źřźƣ��

ƶƿŸƜţ�ƽ���ƮºŴţ�Śŝ�ŻƹŹ�źƷ�ƪƯŚĩ�šřźƄůE. kuehniella��ƹ
Ƶŵźĭ�ƽ�řŵźĮŝŚŤƟō�ƵŻŚţĨƿ�ŻƹŹ�ƹŵ�źƷ�ƹ�Ŷƃ�ƭŚŬƳř�Ʊ����ŹŚºŝ

ŶƳŶƃ�ƊƿƺƘţ�ƁŹƹźě�ƝƹźƓ�������ƶºĩ�żŞºſ�Śºǀŝƺƫ�Ɲǈºƛ



ÏÕ                                                         �ƝŚŞŬƧƱřŹŚƨưƷ�ƹ�Ǉřƹ��Ʋſ�ƪƯŚƧ�šřźƄů�ƾƘŝŚţ�ƂƴƧřƹ�źŝ�ƾƷŚǀĭ�ƱŚŝżǀƯ�ƹŵ�źǀŧŐţ������

Ʋſ�ƮŴţ�Ʊō�ƽƹŹ�ŚƷ��ƾºƯ�ƽŹřŸĭ��ŶºƳŵźĩ����źºƷçÑ��ŢƗŚºſ
Ĩƿ�Ŷƃ�ƽŹƹō�Ɩưū�ŹŚŝ��ƶŝŚū�ƽřźŝ�ƵŹƺě�ƾƿŚū�ſ�ƽŚƷǀƴ�Ʋ

Śţ�Ʃƹř�ƭƺſ�ƮƬƣ�Żř�źĭŹŚĪƃ���ƵŹŚưºƃ�ƽƺºƯ�ƽ�00����ƽřźºŝ�ƹ
ƶŝŚū�źƄů�ƾƿŚūšř�ƵŹƺě�ƹ�ƪƯŚĩ���ºſ�ƽŚºƷƲǀƴ��ƭŹŚºƸģ��ƹ
ƮŬƴě��ŹƺţřźǀĜſō�Żř(aspirator)�Ŷƃ�ƵŵŚƠŤſř���

��
ƵźƄů�ƽźĭŹŚĪƃ�ƾſŹźŝ��ƪƯŚĩ�ƽŚƷO. albidipennis���

ƶĤƷŚǀĭ�Żř�����ŹŚºǀų�ƹ�Śºǀŝƺƫ�ƽŚºƷæå�Ò��Źŵ�ƶºƧ�ƵŻƹŹ�
ƱřŶƬĭ�����źºƐƣ�ƶºŝ�Ĩºģƺĩ�ƽŚƷÑ���ƕŚºƠţŹř�ƹì��ƾŤƳŚºſ��źºŤƯ�

�ƶºƳŚŴƬĭ�Ǝƿřźƃ�Źŵ�ƹ�ƵŶƃ�ƶŤƃŚĩ����ƵŶºƃ�Ƶŵřŵ�ƁŹƹźºě�ƽř
Ŷƃ�ƵŵŚƠŤſř��ŶƳŵƺŝ��Śŝ�ƶĤƷŚǀĭ�źƷ��ƶƳřƺŤºſř�ƝźƓ�Ĩƿ��ƽř
�ƝŚƠƃ�ƾƨǀŤſǈě��źƐƣ�ƶŝæå�ƕŚƠţŹř�ƹçå�ƾŤƳŚſ�źŤƯ���ƶĩ
ƶĤƿŹŵ�Ĩƿ�ƽřŹřŵ�ƽ�ƵŶǀƃƺě�����ƶºƿƺƸţ�ƽřźºŝ�ƽŹƺºţ�Śŝ�ƵŶƃ
Ŷƃ�ƵŶƳŚƃƺě��ŵƺŝ��ƶĤƷŚǀĭ�Ʈĩřźţ�Śŝ�ŚƷ��ƽŚƷç��Ò��æå��çå��

èå��ƹÑå���Ʋſ�ƹŹǇƭƹŵ�Ƶŵƺƫō�ŻŚǀě�žĜƿźţ���ŶƳŶºƃ�ƽŻŚºſ��
�Ʈĩřźţ�źƷæå�Ŷƃ�ŹřźĪţ�ŹŚŝ��žĜƿźţ�ƶŝ�ŚƷ���Ŷºƃ�Ƶŵřŵ�ƵŻŚūř

�šŶƯ�ƶŝ�ƶĩƹŵ���źºƷ�Źŵ�źĭŹŚĪƃ�Ʋſ�ƶĪƳō�Żř�ƪŞƣ�ŢƗŚſ
�����Ǝƿřźºƃ�ƶºŝ�ƹ�Ŷºƴƴĩ�ŢºǀƫŚƘƟ�ƵŚǀĭ�ƽƹŹ��ŵƺƃ�ŚƷŹ�ƝźƓ

ŶƴƿŚưƳ�šŵŚƗ�ƵŚǀĭ�ƽƹŹ���
ƱŚƀĪƿ�ƽřźŝ�ƶƿŸƜţ�Ǝƿřźƃ�ƽŻŚſ���Ʋſ��ƵŵŚºƯ�ƽŚƷ�ƽ�
��ƶºĩ�ƽźĭŹŚĪƃ�ƹŵ�����Źŵ�ƶºĪƳō�Żř�ƪºŞƣ��ŶƴŤºƃřŵ�źºưƗ�ŻƹŹ

���ŶºƳźǀĭ�Źřźºƣ�ƵŵŚƠŤºſř�ŵŹƺƯ�ƂƿŚƯŻō���Ʊō�ƾºĮưƷ���ŚºƷ�çÑ�
������ƶºưƘƏ�ŶºƣŚƟ�ƎǀºŰƯ�Źŵ�ƂƿŚºƯŻō�ƕƹźºƃ�Żř�ƪŞƣ�ŢƗŚſ

ƶĮƳ�ŶƳŶƃ�ƽŹřŵ��Ĩƿ�ƎƤƟ�ŹřźĪţ�źƷ�Źŵ�ƹ�Ʈĩřźţ�źƷ�Źŵ��ŹŚŝ
Ŷƃ�ƵŵŚƠŤſř�Ʋſ�źƷ�Żř���Ʊō�ƶºŝ�ƹ������ƶºĩ�Ŷºƃ�Ƶŵřŵ�ƵŻŚºūř�ŚºƷ

ƶŝ��šŶƯ�ƶŝ�ƽŵřźƠƳř�ŹƺƏçÑ��Ʋſ�ƽŚƷƹŹǇ�Żř�ŢƗŚſƭƹŵ�
ƶĤƷŚǀĭ�ƽƹŹ�ŻŚǀě�žĜƿźţ�ƹ�Śǀŝƺƫ�ƽŚƷ��Ŷºƴƴĩ�ƶƿŸƜţ�ŹŚǀų��

���ƽŚºƯŵ�Żř�ŵƺºŝ�šŹŚŞƗ�ƂƿŚƯŻō�Ǝƿřźƃçî�çÒ��ƶºūŹŵ�ƽ�
��ƾŞººƀƳ�ŢººŝƺƏŹ��ŽƺǀººƀƬſÒ�t�Óå��ƵŹƹŵ�ƹ�ŶººƇŹŵ�ƽ�

�ƽŹƺƳæÓ��ƹ�ƾƿŚƴƃƹŹ�ŢƗŚſí�ƾƨƿŹŚţ�ŢƗŚſ���žĜºſ��
�Śŝŵźĩ�ũŹŚųƱ�Ʋſ��žºƠƣ�Żř�ŚƷ��ŚºƷ����žĜƿźºţ�ŵřŶºƘţ���ƽŚºƷ

ƾƣŚŝ�ŶƳŶƃ�ƁŹŚưƃ�ƵŶƳŚƯ��ƶƯŶƇ���ƹŹǇ�ƱŶºŝ�ƱŶºƿŵ���ƽŚºƷ

űřŹƺſ�ƱŶŝ�Śƿ�ƵŵźƯ���ƹ�ƵŶƃ�ŚƿƵŶǀĪƯ�ŶƃƱ�ƘƿŚƯšŚ����ƱŶºŝ
ƶƳŚƄƳ�ŶƳŵƺŝ�īźƯ�ƽŚƷ��ƶŤſŵ�ƽƹŹ�ƽ���ƱŚºƷŚǀĭ�Żř�ƭƹŵ��ƶºƧ
ƶŝ��ŶƷŚƃ�ƱřƺƴƗ�źĭŹŚĪƃ�ƱƹŶŝ�����ŶºƳŵƺŝ�ƵŶºƳŻ����Śºƿ�ƱŶºƳŚƯ
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�ƪĪƃæ��ƵŵŚƯ�ƪƯŚĩ�šřźƄů�ƾƘŝŚţ�Ƃƴĩřƹ�ƽ��Orius albidipennis�Ʈĩřźţ�ƶŝ�ŢŞƀƳ�ƭƹŵ�Ʋſ�ƹŹǇ�ƞƬŤŴƯ�ƽŚƷ�Thrips tabaci�
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ŽƺǀƀƬſ���

Fig. 1. Functional response of adult Orius albidipennis to different densities of second instar larvae of Thrips tabaci on 
bean (dash line) and cucumber (solid line) plantlets at 25-29°C within 24 hours. 
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Table 1. Results of logistic regression analysis of the proportion of second instar larvae of Thrips tabaci fed by female 
adults of Orius albidipennis on cucumber and bean plantlets within 24 hours. 

 

P-value 
Chi-square value 

(x2) (SE) Estimate Coefficient Plantlet 

0.0003 12.96 0.5277 1.8994 Constant Cucumber 
0.0503 3.83 0.0902 - 0.1765 Linear  
0.2942 1.10 0.00432 0.00454 Quadratic  
0.4417 0.59 0.000061 - 0.00005 Qubic  

      
<.0001 21.45 0.6245 2.8923 Constant Bean 
0.0050 7.90 0.1011 - 0.2841 Linear  
0.0456 4.00 0.00470 0.00940 Quadratic  
0.0766 3.14 0.000065 - 0.00011 Qubic  
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Table 2. Mean (± SE) of parameters estimated by measuring functional response of Orius albidipennis to different 

densities of second instar larvae of Thrips tabaci on cucumber and bean plantlets. 
 

Asymptotic 95% 
Asymptotic SE Estimate Parameters Plantlet 

Upper Lower 
0.1005 0.0474 0.0133 0.0739 Attack rate Cucumber 
1.9188 1.4288 0.1224 1.6738 Handling time (min.)  

      
0.1371 0.0541 0.0207 0.0956 Attack rate Bean 
1.7412 1.2718 0.1173 1.5065 Handling time (min.)  
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Table 3. Differences of functional response parameters 
of Orius albidipennis to different densities of Thrips 
tabaci larvae between cucumber and bean plantlets. 
 

  Parameter Estimate Asymptotic 
SE 

Asymptotic 95% CI 
Lower Upper 

  Da 0.0217 0.1344 -0.1954 0.3383 
  DTh -0.1673 0.1994 -0.5774 0.2141 
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�ƽƹŹ�ƽźĭŹŚĪƃ�űźƳ�ƹ�ŵřŵ�ƱŚƄƳ�ƭƹŵ�ƕƺƳ�ƾƘŝŚţ�Ƃƴĩřƹ
ƶŝ�ŚţŶƳƹ�ƮƣŹ�ƾƴƘƯ�ŹƺƏ�Ƃǀŝ�ƽŹřŵ�Ʃƺĩ�ƮƣŹ�Żř�źţ�ŵƺŝ�źţřƹ���

���šŚºƤǀƤŰţ�ƢºŞƏJalalizand et al. (2011a)����ƶºģźĭ
�ƲſO. niger��ƶºƴĩ�ƶŝ�ƽ��ƹ�ƵŵŚºƯ���ƶºƴĩ�ƮºŴţ��ƽT. urticae�

�ƾƘŝŚţ�ƂƴƧřƹ�ƶŝ�Ŝǀţźţ �ƕƺƳƭƹŵ��ƹƭƺſ����ƾƸŝŚºƄƯ�ƽƹŹ
ƹ�ŹŚǀų�ƵŚǀĭ�šƺţ�ƵŚǀĭ���ŹŚǀų�ƽƹŹ�ƾƫƹ��ŵřŵ�ƱŚƄƳ�ƾĮƳźƟ

ƮƧ�Ʊō�ƽźĭƺŬŤƀū�ƾƿōŹŚƧ�Ţſŵ�ƱŚƯŻ�ƹ�źţ�Ƃǀŝ�ƾŝŚƿ��źţ
šƺţ�Żř�ŵƺŝ�ƾĮƳźƟ��Ʈĩ��źºţ����źŨƧřŶºů�Ʊŵƺºŝ��ƹ�ƽźĭŹŚƨºƃ
Ƃǀŝ�źţ�Ţſŵ�ƱŚƯŻ�Ʊŵƺŝ���Ʋºſ�ƾŝŚºƿ����ƽƹŹ�źĭŹŚƨºƃ�ƽŚºƷ

ƾƯ�ŹŚǀų�ħźĩ�ƶŝ�ƍƺŝźƯ�ŶƳřƺţ������ƶºƧ�ŶºƃŚŝ�ƾºưƧřźŤƯ�ƽŚºƷ
īźŝ�ŮƐſ�īźŝ�ƶŝ�ŢŞƀƳ�řŹ�ŹŚǀų�ƽŚƷ�šƺţ�ƽŚƷ���ƾºĮƳźƟ
ƵŶƳŚƃƺě�ƶŝ�ƹ�ŶƳř��Ŷƴĩ�řŹ�źĭŹŚƨƃ�ŢƧźů�ƾƨǀƳŚƨƯ�šŹƺƇ

�ƾººƯ�ƶººưƘƏ�ƹ�źĭŹŚĪººƃ�ŵŹƺººųźŝ�ƖƳŚººƯ�ƹ�Ƶŵźººĩ��ŶƳƺººƃ� �
(Mahr et al., 2001)���

ƯšŚºººƘƫŚƐ�Ferguson & Schmidt (1996)�ƽƹŹ�� �
Orius insidiosus (Say)���īźºŝ�ƶºģźĭ�ƶƧ�ŵřŵ�ƱŚƄƳ���ƽŚºƷ

ƶūƺĭ�ŹŚĪƃ�Źŵ�ƪƠƬƟ�ƹ�ƾĮƳźƟ��žĜƿźºţ�ƱŶƃ����Ǝºſƺţ�ŚºƷ
Ʋſ�ŶƳ�ŢƫŚųŵ�źĭŹŚƨƃ�ƽŚƷŶƴŤƃř�žĜƿźţ�ŹŚĪƃ�ƾƫƹ���ŚºƷ

īźŝ�ƽƹŹ�ƶŝ�ŹŚǀų�ƽŚƷ�ƾƴƘƯ�ŹƺƏ�ƮƧ�ƽŹřŵ���ŵƺºŝ�źºţ����Ʋºƿř
ƶŬǀŤƳ�ƲǀƤƤŰƯ�����ƶºƧ�ŶºƳŵźƧ�ƽźºǀĭ�ħźºĩ����ƹ�ƮƧřźºŤƯ�ƽŚºƷ

ƵŵźƄƟ����īźºŝ�ŮƐºſ�ƶºƧ�ƽř����ƵŶƳŚºƃƺě�řŹ�ŹŚºǀų�ƽŚºƷ��ŶºƳř��

ƾƯ�Ʋſ�ŢƧźů�ŶƴƳřƺţ��Źŵ�ƹ�ŶƴƷŵ�ƂƷŚƧ�řŹ�źĭŹŚƨƃ�ƽŚƷ
ŹŚƨƃ�ƽƹŹ�ƶŬǀŤƳ�žĜƿźţ�ƱŶƃ�ŶƳŹřŸĮŝ�źŧř�ŚƷ���
ƶƘƫŚƐƯ�ŜƬƛř���Ʋºſ�ƾƘŝŚºţ�Ƃƴĩřƹ�ŵŹƺƯ�Źŵ�ŚƷ��ƽŚºƷ�

Orius spp.�ƶưƘƏ�ƽƹŹ���ƕƺºƳ�ƾƘŝŚţ�Ƃƴĩřƹ��ƞƬŤŴƯ�ƽŚƷ
Ƶŵřŵ�ƱŚƄƳ�řŹ�ƭƹŵ���ŶºƳř(McCaffrey & Horsburgh, 1986; 

Coll & Ridgway, 1995; Nagai & Yano, 2000;
� 

 Gitonga et al., 2002)��ƲƿřŚŝ�ƩŚů���Żř�ƽŵřŶƘţƶƘƫŚƐƯ��ƽŚƷ
ƱŚƄƳ��ƶŝŚƄƯ�ƵŶƴƷŵ�ƽ�ŶƳŵƺŝ�ƭƺſ�ƕƺƳ�ƾƘŝŚţ�Ƃƴĩřƹ���ƽřźŝ

ƩŚŨƯ��Ʋſ��ƽŚƷOrius sp.��ƶºƴĩ�ƶŝ�ŢŞƀƳ�ƽ����ƮºŴţ�ƹ�ƵŵŚºƯ
ƶƴƧ�ƽ�Tetranychus turkestani Ugarov & Nikolski��ƽƹŹ

šƺţ�ƹ�ŹŚǀų�ƾĮƳźƟ��ƶŝ�Ŝǀţźţ����ƕƺºƳ�ƾƘŝŚºţ�ƂƴƧřƹƭƹŵ�ƹ�
ƭƺſ��řŹŶƳŵřŵ�ƱŚƄƳ�(Holling, 1959)���ƾƘŝŚţ�ƂƴƧřƹ��Ʋºſ

O. albidipennis�ŢŞƀƳ��ƶƴƧ�Ʋƿř�ƮŴţ�ƶŝ�żǀƳ�ƕƺƳ�Żř�ƭƺºſ�
ŵƺººŝ�(Schenk & Bacher, 2002)���šŚººƘƫŚƐƯ�ŽŚººſřźŝ

Askari & Stern (1972)��ƶƳƺĭ�ƞƬŤŴƯ�ƽŚƷ�žƴū�Orius��
ìÓ�ŚţæÓå���ƶºƿŸƜţ�žĜƿźţ�ƪƯŚĩ�šřźƄů�Żř�ŻƹŹ�Źŵ�ŵŶƗ

ŶƴŤƃřŵ��ƶŝ�ŜƬƛř�ŚƷźĭŹŚĪƃ�Ʋƿř���ŹŚƨºƃ�Żř�ƾŗżū�šŹƺƇ
ƾƯ�ƶƿŸƜţ�ŵƺų��ƶŤºƄƧ�ƶƧ�ƽŹŚƨƃ�ƽƹŹ�ƾƷŚĭ�ƹ�ŶƴƴƧ���ŶºƳř

ƾưƳ�ƶƿŸƜţ�ƱŚƯŻ�ƂƷŚƧ�ƶŝ�źŬƴƯ�Ʋƿř�ƶĩ�ŶƴƴƧ Ţſŵ���ƾŝŚºƿ
ƾƯ�ŵƺƃ���

��ƁŹřżºĭ�ŽŚºſř�źŝ�Gitonga et al. (2002)����ƱřżºǀƯ
ƶƬưů�ƽ�O. albidipenni�����žĜƿźºţ�ƭƹŵ�Ʋºſ�ƽŚºƷƹŹǇ�ƶŝ� �

M. sjostedti��Ƃǀºŝ�ƾƬǀų�ƪƯŚĩ�šřźƄů�Śŝ�ƶƀƿŚƤƯ�Źŵ���źºţ
ŵƺŝ���řźƿŻO. albidipennis����ŢŞºƀƳ�řŹ�ƭƹŵ�Ʋºſ�ƽŚƷƹŹǇ

����ŵřŵ�Ůǀūźºţ�ǇŚºŝ�ƽŚºƯŵ�Źŵ�ƾºŤů�ƚƫŚŝ�šřźƄů�ƶŝ����űźºƳ
�Ʋſ�ƹŹǇ�ƽřźŝ�ƶƬưůƭƹŵ�����Śºŝ�žĜƿźºţ�ƪºƯŚĩ�šřźƄů�ƹ

�ƂƿřżƟřŢſŵ�ƱŚƯŻ�ƹ�ŢƟŚƿ�ƂƿřżƟř��ŚƯŵ���ŚºƷƹŹǇ�ƶŝ�ƾŝŚƿ
ŢƟŚƿ�ƂƷŚĩ�ŚƯŵ�ƂƿřżƟř�Śŝ��ƾƫŚůŹŵ��Ţſŵ�ƱŚƯŻ�ƶĩ���ƾŝŚºƿ

Ƃǀŝ�ŚƯŵ�ƂƿřżƟř�Śŝ�ƪƯŚĩ�šřźƄů�ƽřźŝ�Ŷƃ�źţ���
�īźŝ�ħźĩ�ƩƺƏ�ƹ�Ʈĩřźţ�źŧřƶſ��ƭŶƴĭ�ƮƣŹ���šǈƟ

ŽŶƣ�ƹ�ŻŚŤƄǀě��ƾƘŝŚţ�Ƃƴĩřƹ�źŝ�O. albidipennis��ŢŞƀƳ
ƶŤººƃ�ƶººŝ�ƽ�ƺººū��Sipha maydis Passerini���Ǝƿřźººƃ�Źŵ
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�ƾƷŚĮƄƿŚƯŻō�ƎſƺţGholami Moghaddam et al. (2013)�
Ŷƃ�ƾſŹźŝ��ƶƿżŬţ�ŪƿŚŤƳ�ƽ����ƱŚºƄƳ�ĨǀŤºƀǀŬƫ�ƱƺǀſźĭŹ

�źƷ�ƽřźŝ�ƾƘŝŚţ�Ƃƴĩřƹ�ƕƺƳ�ƶĩ�ŵřŵƹŵ��ƶºƬůźƯ�ƽ���ƾŤºƀƿŻ
�źĭŹŚĪƃ�ƵŹƺě�ƽ��Ʋſƭƺſ��ƵŵŚºƯ�ƹ�ƽ��ƚƫŚºŝ����ƭŚºƣŹř�ƽƹŹ

��Ʋºſ�ƽźĭƺŬŤºƀū�šŹŶƣ�ƹ�ŵƺŝ�ƭƹŵ�ƕƺƳ�Żř�ƭŶƴĭ���ƽŚºƷ
�ƵŵŚƯ�ƽƹŹƶſ��ơƺƟ�ƭŶƴĭ�ƮƣŹƶŝ��ŜǀţźţåçÑ�å��åæí�å��ƹ
åçæ�å�Ţſŵ�ƱŚƯŻ�ƹ�ŢƗŚſ�źŝ��ƾŝŚƿèÒ�æ���Ñæ�æ��ƹçÒ�ç�

Ŷƃ�ƶŞſŚŰƯ�ŢƗŚſ��ŚŝƮĩ�ƶŝ�ƶūƺţ�Ţſŵ�ƱŚƯŻ�Ʋƿźţ���ƾŝŚºƿ
Ʋſ�ƹ�ƵŹƺě�Ʈĩ�Śŝ�šǈƟ�ƮƣŹ�ƽƹŹ�ƵŵŚƯ�ƽŚƷ����Ʈĩřźºţ�Ʋƿźºţ

�ƶºŝ��īźŝ�ħźĩ���ƾºƯ�źºƔƳ����ƾºĭĦƿƹ�Źŵ�šƹŚºƠţ�ŶºſŹ���ƽŚºƷ
ŢŴƿŹ��ƮƣŹ�ƶſ�īźŝ�ƾſŚƴƃ���šƹŚºƠţ�ŜŞºſ��ƭŶºƴĭ���ƽŚºƷ

����Ʋºſ�ƾƘŝŚºţ�Ƃƴºĩřƹ�Źŵ�ƵŶºƃ�ƵŶƷŚƄƯ�O. albidipennis�
�ŶƃŚŝ��ƾĭĦƿƹ�ŢǀưƷř�źŝ�ƢǀƤŰţ�Ʋƿř�Żř�ƪƇŚů�ŪƿŚŤƳ��ƽŚƷ

ƵŵŚƠŤſř�ƹ�ƾƘǀŞƏ�ƱŚƴưƃŵ�ƾƿōŹŚĩ�źŝ�ƱŚŝżǀƯ�ƵŚǀĭ�ƽ���ƶºƴǀƸŝ
Ʊō�Żř�ƾƯ�ŶǀĩŐţ�šŚƟō�Ĩƿĥƺƫƺǀŝ�ƩźŤƴĩ�Źŵ�ŚƷ��Ŷºƴĩ����ŪƿŚºŤƳ

�����ƢºǀƤŰţ�ŪƿŚºŤƳ��ơƺºƟ�ƲǀºƤƤŰƯ��źºƋŚů��źºŝ�ƾºƴŞƯ��ƱŚººƯŻ
Ţſŵ�Ʈĩ�ƾŝŚƿ���źĭŹŚĪºƃ�źºţ�O. albidipennis���īźºŝ�ƽƹŹ

Ʈĩ�ħźĩ�Śŝ�Śǀŝƺƫ��źţ�řŹƾƯ�ŶǀƿŐţ�Ŷƴĩ���
ƶŝ�ŪƿŚŤƳ�Ưō�Ţſŵ�ƶĩ�ŵřŵ�ƱŚƄƳ�źƋŚů�ƂƷƹĦě�Źŵ�ƵŶ

Śŝ���Ʋºſ�ƶºĪƳō�ŵƺūƹO. albidipennis��ƶºĤƷŚǀĭ�ƽƹŹ���ƽŚºƷ
ƹ�ŹŚǀų��ƾƸŝŚƄƯ�ƾƘŝŚţ�Ƃƴĩřƹ�Śǀŝƺƫ��ƭƹŵ�ƕƺºƳ����ƱŚºƄƳ�řŹ

Ţſŵ�ƱŚƯŻ�ƾƫƹ�ŵřŵ��ƾŝŚƿ(Th)�ƺŬŤƀū�šŹŶƣ�ƹ�(a)��ƽƹŹ
ƶĤƷŚǀĭ�Ʋƿř�ŵƺŝ�šƹŚƠŤƯ�ƽŹŶƣ�źĭŹŚĪƃ�ƽřźŝ�ŚƷ����ƶºģźĭ
ƝǈŤųř�Ʋƿř�ƾƴƘƯ�ŚƷ��ŶƳŶºƄƳ�Źřŵ�����ƽƹŹ�ƺŬŤºƀū�šŹŶºƣ

Ƃǀŝ�Śǀŝƺƫ�ƶĤƷŚǀĭ��źºţ���Ţºſŵ�ƱŚºƯŻ�ƹ���Ʈºĩ�ƾŝŚºƿ����ŵƺºŝ�źºţ
�ƩƹŶūç���ƲǀƴĤưƷ���ƽźĭŹŚĪƃ�űźƳ�źŨĩřŶů�Tt/Th���ƶĩ

ƶưƘƏ�ŵřŶƘţ�ƂƿřżƟř�ƽ�����ƾºƯ�ƱŚºƄƳ�řŹ�ƶºƬưů�ŵŹƺºƯ����ŶºƷŵ
ƶĤƷŚǀĭ�ƽƹŹ�ƽ�Ƃǀŝ�Śǀŝƺƫ��ŵƺŝ�ŹŚǀų�Żř�źţ�íî�æÒ��ŢŞƀƳ

�ƶŝèì�æÑ����
ƶŝ�ƾƬƧŹƺƏ��ƾƯ���ƶºŬǀŤƳ�Ʋǀºƴģ�Ʊřƺţ�����ƶºƧ�ŵźºƧ�ƽźºǀĭ
ƶƴƯřŵ�ƽ��ƾƿŚƯŵçÒ��Śţçî��ƶºūŹŵ�ƽ���ƾºƯ�ŽƺǀºƀƬſ���ŶºƳřƺţ

ŶƴƧ�ŵŚŬƿř�řŹ�ƾƄƿŚƯŻō�ƎǀŰƯ�ƱŚƀưƷŚƳ�Ǝƿřźƃ����ƲƿřźŝŚºƴŝ
Ţſŵ�ƽřźŝ�ƲŘưƐƯ�ŪƿŚŤƳ�ƶŝ�ƾŝŚƿ�ţ�Śŝ�ƂƿŚƯŻō�Ʋƿř�ŹřźĪţ��ź

ƶƴƯřŵ�ƽ����ŵŹƺºƯ�źţǇŚºŝ�ŹŚĪƃ�Ʈĩřźţ�żǀƳ�ƹ�źţŵƹŶŰƯ�ƾƿŚƯŵ
Ţſř�ŶǀĩŐţ���

��
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