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Abstract 
Aggregation response of the predatory bug Orius niger (Wolff) at different�densities (5, 10, 20, 30, 

40 and 50) of the�second instar nymphs of Thrips tabaci Lind. was examined on a cucumber leaf disc as a 
patch. The number of predatory bugs and their allocated time per patch was recorded. The index (µ), in 
Hassell & May, at all densities of the predator (1, 2, 4, 8, 16 and 32) appeared greater than zero and, was 
indicative of its tendency to aggregate in the patches where a higher density of prey occurred. The 
percentage time spent by the predatory bug at different patch densities of T. tabaci showed that it 
allocated more time in patches with higher densities of prey. 
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ŢƟźĭ�Źřźƣ�ƱƺƯŻō��ŹŚƨƃ�Ʋſ��Śŝ�ƵŵŚƯ�źĭÓ�Ñ�ŻƹŹ���šŶºƯ�ƶŝ�ƶĩ�źưƗÏÑ�����ƱŚºƯŻ�Żř�ƪºŞƣ�ŢƗŚºſ
ŚƷŹ�žƠƣ�Źŵ�ƽŻŚſ�ŚƷ�ƮƧřźţ�Śŝ�ŶƳŵƺŝ�ƶƴſźĭ����ƽŚƷÎ��Ï��Ñ���Õ���ÎÓ�ƹÐÏ����ŸºƠƴƯ�ŻřÎ��ƾŤƳŚºſ���ƽźºŤƯ

ŵŚŬƿř�ŶƳŶƃ�ŢƿřŶƷ�Ʊō�ƪųřŵ�ƶŝ�žƠƣ�ƞƤſ�ƽżƧźƯ�Ţưƀƣ�Źŵ�ƵŶƃ����
ƶĪƫ��ƂƿŚƯŻō�Źřźƨţ�źƷ�Ʃƹř�ŢƗŚſ�Ƃƃ�Źŵ�ŚƷƽ�ƳŚŝżǀƯƾ���Źřźºƣ�ƵŶƷŚƄƯ�ŵŹƺƯ�ŢŝƺƳ�ƶſ�Źŵ

�šŶƯ�ƶŝ�ŢŝƺƳ�źƷ�Źŵ�ƹ�ŢƟźĭÎÍ�Ʋſ�ŵřŶƘţ�ƶƤǀƣŵ���ƞºƣƺţ�ƱŚƯŻ�šŶƯ�ƹ�ƶĪƫ�źƷ�Źŵ�źƋŚů�ƽŚƷ
�ƶºĪƫ�źƷ�Źŵ�ƽ��ƳŚºŝżǀƯƾ���Ŷºƃ�ŢºŞŧ���řźºŝƽ���Ƶŵřŵ�ƪºǀƬŰţ�ƹ�ƶºƿżŬţ���ºŝ�ƽŚºƷƶ��Ţºſŵ��ƵŶºƯō���ƩŶºƯ�Żř� �

Hassell & May (1974)�Ŷƃ�ƵŵŚƠŤſř�źƿŻ�ŭźƃ�ƶŝ�� ii CB ��
�Źŵ��ƶƫŵŚƘƯ�Ʋƿřái��ƹBi�ƶŝ�Ŝǀţźţ�ƳƶưƘƏ�ŢŞƀ�ŚƷ�ƹ�ŹŚƨƃ�ƶĪƫ�Źŵ�źƋŚů�ƽŚƷźĭ�ƽ��i��ƭřµ���ƆųŚºƃ

�ƖưŬţ�ƱŚƄƳ�ƵŶƴƷŵ�ƽ�ƶūŹŵ�ƽ�ƶưƘƏ�ƶŝ�ŢŞƀƳ�źĭŹŚƨƃ�ƖƿŻƺţ���ƹC�ƩŚƯźƳ�ŢŝŚŧ�ƵŶƴƴƧ�Ţſř����źºĭř
µ���ŶƃŚŝ�źƠƇ�źŝřźŝŢſř�Ţųřƺƴƨƿ�ƶĪƫ�źƷ�Źŵ�ƾĭŶƴƧřźě���źĭřµ����źƠºƇ�Żř�źŤƨģƺºƧ�Śƿ�ƹ�źŤĭŹżŝ

��ŶƃŚŝźĭŹŚƨƃ�ƶŝ��Ŝǀţźţ�ƽǇŚŝ�ƮƧřźţ�ŹŵǀƯƱŚŝż��Śƿ�ƹŹŵ������ƖºưŬţ�ƶºĪƫ�źºƷ�Źŵ�ƱŚºŝżǀƯ�ƲǀƿŚě�ƮƧřźţ
ƾƯ�ŶŝŚƿ���źĭřµ�ƾŝ�źŝřźŝ���ŶƃŚŝ�ŢƿŚƸƳƾƯ�ƖưŬţ�ŵŹřŵ�řŹ�ƮƧřźţ�ƲƿźţǇŚŝ�ƶƧ�ƶĪƫ�źƷ�Źŵ�źĭŹŚƨƃ��ŶŝŚƿ

ƶǀƤŝ�ƹ�ƽ�ƶĪƫ�ĢǀƷ�ŚƷ�ƶƬưů�ŵŹƺƯ�Ţƣƹ�ƽ�ŹŚƨƃ�ƾưƳ�Źřźƣ�źĭ�ŶƳźǀĭ���
Ƶŵřŵ��ƾƘưŬţ�ƂƴƧřƹ�ƽŚƷŚŝ�ƭźƳ�ŹřżƟř�SAS��ƪǀƬŰţ�ƹ�ƶƿżŬţ(SAS Institute, 1998)����ƮºſŹ�ƹ
ŹřŵƺưƳ�ƭźƳ�Śŝ�ŚƷ�ŹřżƟř�Excel�Ŷƃ�ƭŚŬƳř���

��
ŦŰŝ�ƹ�ŪƿŚŤƳ��
ƪĪƃ�ŚƷƽ�Î�ƹ�Ï�ƶĪƫ�Źŵ�źĭŹŚƨƃ�Źƺƌů�ƽ�ƳŚŝżǀƯƾ��ƝźºƇ�ƱŚƯŻ�ƹ���ƶºƨƫ�Źŵ�ƵŶºƃ���ƽŚºƷ��Śºŝ

ƮƧřźţ�ƞƬŤŴƯ�ƽŚƷ��řŹ�ƶưƘƏƾƯ�ƱŚƄƳ�ŶƴƷŵ���ŽŚºſřźŝ���Ʋºƿř�ƪƨºƃ��ŚºƷ�����ŢƷŚŞºƃ�ŵƺºūƹ�Śºŝ���ƹ�ŚºƷ
šƹŚƠţ�Źŵ�ƾƿŚƷ�ƪĪƃ�ƾƴŰƴƯ��Źŵ�ŚƷƮƧřźţ�ƞƬŤŴƯ�ƽŚƷ��ƾƬƧ�ƽƺĮƫř�����Źŵ�źĭŹŚƨºƃ�Źƺºƌů�ŢŞƀƳ
ƶĪƫ�ƽ�ƳŚŝżǀƯƾ��ƹ�ŶƇŹŵƝźƇ�ƱŚƯŻ�����ƶºƨƫ�Źŵ�ƖºưŬţ�ƶºŝ�ƪºƿŚưţ�źĮƳŚƄƳ�ƶƨƫ�źƷ�Źŵ�ƵŶƃ����Śºŝ�ƽŚºƷ



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃèæ���æ���ÎÐîå�������������������������������������������������������������������������ÏÖ��

ƮƧřźţ��źţǇŚŝ�ƽŚƷƶưƘƏ�ƾƯ�ŶƃŚŝ���ƖưŬţ�ƆųŚƃ�źƿŵŚƤƯ�µ���Źŵ�ƩƹŶºū�Î���ƹ�ƶºƿżŬţ�ƢºŞƏ���ƪºǀƬŰţ
����ƩŶºƯ�ƾºƐųźǀƛ�ƱƺǀºſźĭŹMay (1974)�Hassell &��ƮƧřźºţ�Źŵ���ƽŚºƷÎ��Ï��Ñ��Õ��ÎÓ�ƹÐÏ���Ʋºſ

�ƹ�ŵƺŝ�Ĩƿ�ƹ�źƠƇ�Ʋǀŝ�źĭŹŚƨƃ�ŻřÎÖ�Í��Śţ�źĭŹŚƨƃ�Ʀƿ�ƮƧřźţ�ŹŵÒÐ�Í��ƮƧřźţ�ŹŵÐÏ��źĭŹŚƨºƃ�
ŢƟŚƿ�ƂƿřżƟř�����ŵƺºŝ�źƠƇ�Żř�źţǇŚŝ�ƆųŚƃ�Ʋƿř�ƶƨƴƿř�ƶŝ�ƶūƺţ�Śŝ�����ƶºŝ�źĭŹŚƨºƃ�ƪºƿŚưţ�źĮƳŚºƄƳ
ƶƨƫ�Źŵ�Źƺƌů�Ţſř�ƱŚŝżǀƯ�źŤƄǀŝ�ƮƧřźţ�Śŝ�ƽŚƷ����
�ƪƨƃ�ŹŵÎ�ƮƧřźţ�Źŵ����ƽŚƷÎÓ��ƹÐÏ��źĭŹŚƨºƃ������Ŷºƴţ�Ŝǀºƃ�Śºŝ�ƾºƴŰƴƯ�����Ţưºſ�ƶºŝ�ƵŶƳƺºƃ

ƮƧřźţ�ƾƯ�ŢƧźů�ƶưƘƏ�źţǇŚŝ�ƽŚƷ�ŶƴƧ��ƮƧřźţ�Źŵ��ƽŚƷÏ��Ñ��ƹÕ�����ƮºƿǈƯ�ƾºƴŰƴƯ�Ŝǀºƃ��źĭŹŚƨƃ
�ŢſřƾƯ�ŢƧźů�ŶƴƧ�Ŝǀƃ�Śŝ�ƾƴŰƴƯ�źĭŹŚƨƃ�Ʀƿ�ƮƧřźţ�Źŵ�ƹ�ŶƴƧ��ƶŝ�ŢƿŚƸƳ�Źŵ�ƹ��ƾƐų�šŹƺƇ

ƾƯ�ŢŝŚŧ�ŵƺƃ��(1997)�Moran & Harrisson�ƶƘƫŚƐƯ�Źŵ�řƽ�Źƹƽ���ƿŚºƌƟ�ƖºƿŻƺţƾ����ƮŤºƀǀſ�Ĩºƿ�Źŵ
ƵźƄů���ŶǀŗƺŤƿŻřŹŚě�ƶĩ�ŶƳŵřŵ�ƱŚƄƳ�ŶǀŗƺŤƿŻřŹŚě�Ŝƃ�ŢǀƘưū�ŚƷ��Ƶźºě�ƽ�Orgyia vetusta Boisduval�
Źŵ�řŹ�Ư�ƩźŤƴƧ�ƱŚǀƜƏ�ŢƫŚůƾ�ƴĩƴŶ��ƸŝŚƄƯ�ŪƿŚŤƳƾ�����ƹ�ƶºưƘƏ�ƮƧřźºţ�ƶºŝ�ƶŤƀŝřƹ�ƽŚƷƺĮƫř�ŵŹƺƯ�Źŵ

�Ǝſƺţ�ŢƟō�ƱŚǀƜƏ�śƺƧźſMurdoch et al., (2005)�Ţſř�ƵŶƃ�ƶŗřŹř��Murdoch (1990)�Źŵ�ƖưŬţ�
Źŵ�ŢǀƤƟƺƯ�ƂƿřżƟř�ŜŞſ�řŹ�ƱŚŝżǀƯ�ƮƧřźţ�ƶŝ�ŲſŚě��ƾºƯ�Ʀƿĥƺƫƺǀŝ�ƩźŤƴƧ��ŶºƳřŵ����ŜºƬƛř���ƱŚƴưºƃŵ

�ƾƘǀŞƏ�ŹŵƶĪƫ�Żř�ƾƿǇŚŝ�ƮƧřźţ�ƶƧ�ƾƿŚƷ��ƺŬŤƀū�ƶŝ��ŶƳŹřŵ�ƱŚŝżǀƯƾƯ�ŶƳŻřŵźě�(Hassell, 1978)���
��

ƩƹŶū�Î��źŝ��ƩŶƯ�ƽŚƷźŤƯřŹŚě�ŵŹƹōHassell & May�ƮƧřźţ�Źŵ�ŴƯ�ƽŚƷ�źĭŹŚƨƃ�Ʋſ�ƞƬŤO. niger�
ŻŚǀě�žĜƿźţ�ƽƹŹ���

Table 1. Estimation the parameters of different densities of O. niger on T. tabaci described by 
the model of Hassell & May. 

 
µ��C niger �O.�Density of ��

0.14��0.19 ��4.07���9.9��1 
0.11���0.29  2.5��7.3 2��
0.19���0.33 3.68�6.6 ± 4��
0.12���0.57 1.27���3.42��8 
0.1���0.37 1.9���6.01 16��
0.09���0.53 1.1���3.76��32 

��
ƱŚƯŻ�šŶƯ�ƽźĜſ�ƽŚƷ��Ǝſƺţ�ƵŶƃ�źĭŹŚƨƃ�Źŵƶƨƫ�ƮƧřźţ�Śŝ�ƽŚƷ���ƶºưƘƏ�ƞƬŤŴƯ�ƽŚƷ��ŵŹƺºƯ

ƵŶƷŚƄƯ�ƽ�ŢƟźĭ�Źřźƣ�ƮǀƤŤƀƯ���ƝźƇ�ƱŚƯŻ�ŶƇŹŵ�ƵŶƃ�ƽ��ƶºƨƫ�Źŵ�źĭŹŚƨƃ����ƮƧřźºţ�Śºŝ�ƽŚºƷ��ƽŚºƷ�



ÐÍ                                           ƱřŹŚƨưƷ�ƹ�ƾŰƫŚƇ��ţ�ƂƴƧřƹƾƘưŬ��źĭŹŚƨƃ�ƲſOrius niger������

ƞƬŤŴƯ�Ò��ÎÍ��ÏÍ��ÐÍ��ÑÍ�ƹÒÍ�ƶưƘƏ�ƽ��ŮūŹř�ŻŚǀě�žĜƿźţ��ƪƨƃ�Źŵ��Ï��ƾſŹźŝ�Ţºſř�ƵŶƃ��
�ƮƧřźţ�Źŵ��ƽŚƷÏ��Ñ��ƹÎÓ�źĭŹŚƨƃ��ƝźƇ�ƱŚƯŻ�ŶƇŹŵ�ƶƨƫ�Źŵ�ƵŶƃ�ƶưƘƏ�ƮƧřźţ�Śŝ�ƽŚƷ�ƽ����źŤºƄǀŝ

ƶŝ�ƮƄģ�ŹƺƏ�����ƝźºƇ�ƱŚºƯŻ�ƾºſŹźŝ�ŪƿŚºŤƳ�ƹ�Ţſř�źţǇŚŝ�źǀĭ��ƵŶºƃ�ƽ���ƶºƨƫ�Źŵ�źĭŹŚƨºƃ����Śºŝ�ƽŚºƷ
ƮƧřźţ�ƶưƘƏ�šƹŚƠŤƯ�ƽŚƷ�ƽ��ŻŚǀě�žĜƿźţ�ƶƨƫ�Źŵ�ƶƧ�źĭŹŚƨƃ�Ʀƿ�ƮƧřźţ�żū�ƶŝ�ƽ���Śºŝ�ƾƳŚŝżǀƯÑÍ�

ƶƨƫ�ƶŝ�ŢŞƀƳ�ƶưƘƏ�ƽ��Śŝ�ƾƳŚŝżǀƯÐÍ����Ţºſř�ƶŤºƃřŵ�ƾƳŚºƯŻ�ŢƟř�ƶưƘƏ��������ƶºƧ�Ţºſř�Ʋºƿř�źĮƳŚºƄƳ
ƶƨƫ�ƶŝ�řŹ�ƽźŤƄǀŝ�ƱŚƯŻ�źĭŹŚƨƃ���Ţºſř�Ƶŵřŵ�ƅŚºƈŤųř�ƶưƘƏ�źţǇŚŝ�ƮƧřźţ�Śŝ�ƽŚƷ���ƶºƘƫŚƐƯ�Źŵ�řƽ�

ƶŝŚƄƯ����ħŻƹŶºƄƠĩStethorus chengi Sasaji���źŤºƄǀŝ�ƱŚºƯŻƽ���ƶºĪƫ�ƶºŝ�řŹ��ŚºƷƽ����źţǇŚºŝ�Ʈĩřźºţ�Śºŝ�
Panonychus citri McGregor�Ư�ƅŚƈŤųřƾ���ŶºƷŵ(Cheng et al., 1993)��Waage (1977)����Żř�ƪºƤƳ

Asgari (2001)��ƶƨƫ�ƶŝ�ƱŚƯŻ�ƅŚƈŤųř�ƭżǀƳŚƨƯ�ŹŚƸģ�ƽ��ƾºƯ�źƧŷ�řŹ�ƾƳŚŝżǀƯ����źºŬƴƯ�ƶºƧ�ŶºƴƧ���ƶºŝ
ƂƴƧřƹ�ƾƯ�ƞƬŤŴƯ�ƾƘưŬţ�ƽŚƷ�ŶƳƺƃ���Î��ƭżǀƳŚƨƯ��ŢŝŚŧ�ŵřŶƘţ�ƽŚƷ(fixed number)��ƶƧ�ŹŚƨƃźĭ�

���ƾºƯ�ƥźºţ�řŹ�ƶºƨƫ�ƱŚŝżǀƯ�ŵřźƟř�Żř�ƾŤŝŚŧ�ŵřŶƘţ�ŶǀƇ�Żř�ŶƘŝ���ŶºƴƧ��ƶǀºƋźƟ�ƽ����ŹŚºƔŤƳř�ŵŹƺºƯ�ŹŚƨºƃ� �
�(Gibb, 1962)����Ï��ƭżǀƳŚƨƯ��ŢŝŚŧ�ƱŚƯŻ�ƽŚƷ�(fixed time)�ƶƧ�ŹŚƨƃźĭ�ƽźĜſ�Żř�žě�Ƨ�šŶƯ�Ʊŵź

ƾƯ�ƥźţ�řŹ�Ʊō�ƶƨƫ�Źŵ�ƾŤŝŚŧ�ƱŚƯŻ��ŶƴƧ�ƶǀƋźƟ�ƽ�ƨƃ�ŹŚƔŤƳř�ŵŹƺƯ�ƱŚƯŻ�Źŵ�ŹŚ(Krebs, 1973)����Ð��
ƭżǀƳŚƨƯ��ŢŝŚŧ�ƽƺŬŤƀū�ƱŚƯŻ�ƽŚƷ(fixed searching time)��ƶƧ�ŹŚƨƃźĭ���ƾŤŝŚºŧ�ƱŚƯŻ�šŶƯ�Żř�ŶƘŝ

ƶƨƫ�Źŵ�ƺŬŤƀū��ƾƯ�ƥźţ�řŹ�Ʊō�ŶƴƧ�ƹ���Ñ���ƭżǀƳŚƨƯ�����ŢºŝŚŧ�űźºƳ�ƽŚºƷ(fixed rate)���ƶºƧ��ŹŚƨºƃźĭ�
ƶƳŚŤſō�űźƳ�Ʀƿ�źƿŻ�ƶŝ�ƶưƘƏ�ŶǀƇ�űźƳ�ƶƧ�ƾƳŚƯŻ�ƽ�ŵźƧ�ƩƹżƳ�ŢŝŚŧ��ƾƯ�ƥźţ�řŹ�ƶƨƫ�ŶƴƧ���ŪƿŚºŤƳ�

�ƂƿŚƯŻō�Żř�ƪƇŚů�źƋŚůŢſř�ŢŝŚŧ�űźƳ�ƭżǀƳŚĪƯ�Śŝ�ƢŝŚƐƯ���ƾƯ�źƔƳ�ƶŝ�����űźºƳ�ƭżǀƳŚºƨƯ�ƶºƧ�ŶſŹ
ŢººŝŚŧ��Żř�źţŶººƯōŹŚƧ�ƶººưƘƏƭżǀƳŚººĪƯ�źƿŚººſ��ŚººƷ��ŶººƃŚŝ(Hassell, 1978)��Ʋººƿř�Ǝººſƺţ�ƭżǀƳŚººƨƯ� �

Murdoch & Oaten (1975)�ƵŶƯōŹŵ�ƩŶƯ�šŹƺƇ�ƶŝ�Ţſř�Űţ�ŪƿŚŤƳ�ƹ�ƢǀƤźƋŚů���ƍƺŝźƯ�šŚǀƋźƟ
ƮƧřźţ�Źŵ�źĭŹŚƨƃ�ƖưŬţ�ŵŹƺƯ�Źŵ�řŹ�ƩŶƯ�Ʋƿř�ƶŝ�ţ�ƶưƘƏ�ƽǇŚŝ�ƽŚƷŐƾƯ�Ŷǀƿ�ŶƴƧ����ƾºƘưŬţ�ƂƴƧřƹ

ƮƧřźţ�ƶŝ�ŢŞƀƳ�ưū�ƽŹřŶƿŚě�ƪƯřƺƗ�Żř�ƾƨƿ�ƱŚŝżǀƯ�ƽǇŚŝ�ƽŚƷ���šŚºƟō�ƱŚºǀƜƏ�Żř�ƽźǀĭƺƬū�ƹ�ŢǀƘ
�Ţſř(Reeve et al., 1994; Maron & Harrison, 1997; Murdoch et al., 2005)��Ʋſ�ƾƘưŬţ�ŹŚŤƟŹ�

źĭŹŚƨƃ�(Fieber)Orius laevigatus �Ƶŵźĭ�Żř�ƶƿŸƜţ�ƪưƨƯ�ƾƿřŸƛ�ƮƿĥŹ�ƶƧ�ƽ���ŵŹƺºƯ�Źŵ��ŵŹřŵ�ƪĭ
ƪĭ�ƾŝźƛ�žĜƿźţ�Frankliniella occidentalis (Pergande)�����ƱŚºƷŚǀĭ�ƪºĭ�ƽƹŹ�ƽźŤƄǀŝ�ƖưŬţ�ƶƧ

Ţſř�ƵŶƃ�ƵŶƷŚƄƯ��ŵŹřŵ�(Venzon et al., 2000)���
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Fig. 1. The relationship between the proportion of O. niger per patch and the proportion of T. 
tabaci in each patch using the model proposed by Hassell & May involving a non-
linear technique. 
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Fig. 2. Percentage time spent by different number of O. niger females and different prey T. 
tabaci patches. 
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