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��ƶºƴĩ�ŢºǀƘưū�šřźǀǀƜţ�ƽ��źĭŹŚĪºƃ�Neoseiulus barkeri (Acari: Phytoseiidae)��ƶºưƘƏ�ƹ�ƽ�Ʊō���ƶºƴĩ�ƽ�
Tetranychus urticae (Acari: Tetranychidae)��ƭźų�ƱŚŤſźƸƃ�ŹŚǀų�ƕŹřżƯ�Źŵ�ŵŚŝō��
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ƶººƴĩ�ƾƿŚººƌƟ�ƖººƿŻƺţ�ƽƺººĮƫř�ƕƺººƳ�ƹ�ŢººǀƘưū�šřźººǀǀƜţ�ƽ�źĭŹŚĪººƃ�Neoseiulus barkeri Hughes�ƶººưƘƏ�ƹ�ƽ�Ʊō��ƶººƴĩ�ƽ�
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�ƩŚſ�ŻřÎÐÕÕ�ŵƺŝ���ƩŚſ�ŹŵÎÐÕÔ�ƶƴĩ�ŢǀƘưū�ũƹř�ƽ�ƶĪƫƹŵ�ƲţŹŚţ�ƶƷŵ�Źŵ�ƽř�ƽ�ŵřŵźƯ�Ʃƹř�ƶƴĩ�ŢǀƘưū�ũƹř�ƹ�ƵŚƯ�ƽ�N. barkeri�ƶƷŵ�ƽ�
ŹƺƿźƸƃ�Ʃƹř�ŵƺŝ�ƵŚƯ���ƩŚſ�ŹŵÎÐÕÕ��ŢǀƘưū�ŵřŵźƯ�źųřƹř�Źŵ�ƶƳƺĭ�ƹŵ�źƷ�ŹƺƿźƸƃ�ƪƿřƹř�ƹ�ƵŚƯ�Ƃǀŝ�ƽřŹřŵ�ƵŚƯ�ŵƺŝ�ƾƳřƹřźƟ�Ʋƿźţ���ƾſŹźŝ

ƗžĪ�ƶƴĩ�ƪưƘƫř�ƽ��źĭŹŚĪƃN. barkeri�ŢŞƀƳ��ƶŝƮĩřźţ�ŢǀƘưū�ƶƴĩ�ƽ�ŢƟō�Śŝ�ƶĩ�ƲǀǀƘţ�ƾĮŤƀŞưƷ�Ʋǀŝ�ƲǀĮƳŚǀƯ�Ʈĩřźţ��ŢºǀƘưū��ƶºƴĩ�ƽ�
ŢƟō�ƶƴĩ�ƹ�ƽ�źĭŹŚĪƃ�ƲǀǀƘţ�Ʊō�Ʋǀŝ�ŢŞŨƯ�ƾĮŤƀŞưƷ�ƶĩ�ŵřŵ�ƱŚƄƳ�Ŷƃ�ŵŹřŵ�ŵƺūƹ�ŚƷ��ŵřŵ�ƱŚƄƳ�ŪƿŚŤƳ�ƲǀƴĤưƷ���ƶºƴĩ�ƶºĩ�ƽ��źĭŹŚĪºƃ�N. 

barkeri�ƶŝ�ƵŵŚƯ�šŹƺƇ�ƽ�ŹƹŹŚŝ�ƶŝ�ƹ��šŹƺƇƽŹŚŞūřźǀƛ�ƱŚŤƀƯŻ�ħŚų�ƪųřŵ�ƾƯ�ƾƳřŹŸĭ�Ŷƴĩ��ƽƺĮƫř�ƲǀǀƘţ�ƽřźŝ��ƖºƿŻƺţ��ƾƿŚºƌƟ��ƶºƴĩ�ƽ�
ƶưƘƏ�ƹ�źĭŹŚĪƃ�ƽ�ŹƺƬǀţ�ƾƳƺǀſźĭŹ�ƁƹŹ�Żř�Ʊō�ƵŵŚƠŤſř�ƶŝ�ƾƘưŬţ�ƕƺƳ�Żř�ƶƳƺĭ�ƹŵ�źƷ�ƽřźŝ�ƺĮƫř�Ʋƿř�ƹ�Ŷƃ�ŶƯō�Ţſŵ�����ƍŚºŞţŹř�ƲǀºǀƘţ

Ʊō�źĭŹŚĪƃ�ƹ�ŢƟō�Ĩƿ�ƾƿŚƌƟ�ƖƿŻƺţ�ƽƺĮƫř�ƹ�ŢǀƘưū�šřźǀǀƜţ�ƾƯ�ƶƯŚƳźŝ�ƽřźūř�ƹ�ƾůřźƏ�Źŵ�ŶƳřƺţ�Ư�ŢƟō�Ʊō�Śŝ�ƾƤǀƠƬţ�ƩźŤƴĩ�ƽŚƷŒ�źŧ
ŶƃŚŝ���
ĥřƹ�ƱŚĭƽŶǀƬĩ����ŹŚǀų��ŢǀƘưū�šřźǀǀƜţ��ƾƿŚƌƟ�ƖƿŻƺţ�ƽƺĮƫřNeoseiulus barkeri��Tetranychus urticae 

Abstract 
Population density and spatial distribution of Neoseiulus barkeri Hughes and its prey, Tetranychus urticae 

Koch, in cucumber fields of Sarab-e Chengaei region in west of the city of Khorramabad, Lorestan province, 
were studied in 2008-2009. The population densities of both species in the first year was higher than the second 
year. The population densities for T. urticae and N. barkeri reached their peaks in late July and late August 2008, 
respectively. In 2009, the population peaks for both species occurred in late August. The reaction of N. barkeri to 
different population densities of its prey, with linear regression, was described as density independent. It was also 
found that mated females of N. barkeri overwintered in soil. The Taylor's power law regression method was used 
for finding the spatial pattern of the predator and prey, which was aggregated for both species. The correlation 
between the population fluctuation and spatial distribution pattern of the pest and its predator can effectively help 
to improve the strategy for a successful IPM program. 
Key words: spatial distribution pattern, population density, cucumber, Neoseiulus barkeri, Tetranychus urticae  
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ƶƯŶƤƯ��

ƶƴĩ�ƽ�ƲţŹŚţ�ƶƨƫƹŵ�ƽř��Tetranychus urticae Koch��
ƶƴƯřŵ�ƹ�Ƃƴĩřźě�ƽřŹřŵ�šŚƟō�Żř�ƽ�ƾƯ�ŵŚƿŻ�ƾƳŚŝżǀƯ��ŶºƃŚŝ��

�Ʋƿř�ƶºƴƧ��śźºŴƯ�Żř�����šǇƺºƈŰƯ�šŚºƟō�Ʋƿźºţ��ƞºƬŤŴƯ
���ŚºǀƳŵ�ƞºƬŤŴƯ�ƍŚƤƳ�Źŵ�ƽŻŹƹŚƄĩ�ƶºŝ�����Ŷºƿō�ƾºƯ�śŚºƀů

(Bolland et al., 1998)��ƵŶưƗ�ƁƹŹ�ƽ��ƩźŤƴĩƶƴƧ��ƲţŹŚţ�ƽ

ƶƨƫƹŵ�ƽř�ŢƟō�Żř�ƵŵŚƠŤſř�Ƃĩ�ƽŚƷ�ƃǀưǀŚƾƿ�Ţſř����Żƹźºŝ
ŶěƿƵŶ�ƽ�Ƙưū�Źŵ�ŢƯƹŚƤƯǀŢ�ŚƷƽ�ŢƟō�Ʋƿř��ºƃŚƳ�ƶĩƾ��Żř

Ż�ũŚŤƳ�ŵřŶƘţ�ºƿ���ř�ƵŚºţƺĩ�źºưƗ�ƩƺºƏ�ƹ�ŵŚ�ºƿ��Ţºſř�ƶºƴĩ�Ʋ��
Ż�šǈƨººƄƯººƿŵŚƽ��řŹřźººŝƽ���Żř�ƵŵŚƠŤººſř�Śººŝ�Ʊō�ƩźººŤƴĩ

ŢºººƟō�Ƃºººĩ�ŚºººƷƽ�ºººƃǀưǀŚƾƿ�řƿ�Ţºººſř�Ƶŵźºººĩ�ŵŚºººŬ� �
(Luczynski et al., 1990)����
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Ï                                                                  ƱřŹŚƨưƷ�ƹ�ƽźƠƘū��ŢǀƘưū�šřźǀǀƜţ�ƶƴƧ��źĭŹŚƨƃ�ƽNeoseiulus barkeri������

�ŝ�ƪºƯřƺƗ�Żř�ƵŵŚƠŤſřǀĥƺƫƺ�ºƿĨ���ƶºŝ�ƹ�ºƿ�ƶºƴĩ�ƵĦ��ŚºƷƽ�
�źĭŹŚĪƃPhytoseiidae��ƿ�ºĪƾ�ƁƹŹ�Żř��ŚºƷƾƿ����ƶºĩ�Ţºſř

řźŝƽ�ƶƴĩ�ƩźŤƴĩ�ƽ�ƶĪƫƹŵ�ƲţŹŚţ�řƽ�ƶƘƫŚƐƯ�ŵŹƺƯ�ƽ��ƱřƹřźƟ
Ţſř�ƶŤƟźĭ�Źřźƣ��Ż�šŚƗǈƏřƿŵŚƽ�ŜſŚƴƯ�ŵŹƺƯ�Źŵ��Ʊŵƺŝ

ƶƴĩ�ŚƷƽ�ƶŝ�ƲţŹŚţ�řźŝ� řŸƛ�ƱřƺƴƗƽ�ƶƴĩ��ŚºƷƽ�Phytoseiidae�
Ż�šŚƘƫŚƐƯ�ƹ�ŵŹřŵ�ŵƺūƹƿŵŚƽ�ŵřŵ�ƱŚƄƳƵ�ř���ƶºƴĩ�ƶºĩ�ŶºƳ�ƽ�

ƶĪƫƹŵ�ƲţŹŚţ�řƽ�ƿ�ƶºưƘƏ�Ĩ�ƽ����řźºŝ�ƩƺºŞƣ�ƪºŝŚƣƽ���ŵřŶºƘţ
ŻººƿŵŚƽ�ƶººƴĩ�Żř�ŚººƷƽ�ř�źĭŹŚĪººƃººƿ�ƵŵřƺƳŚººų�ƲŢººſř�

(Kostiainen & Hoy, 1996)���źºĭř���ºųźŝ�ƶºģƾ��ƶºƴĩ��ŚºƷƽ�
ƇŚƈŤųřƾ�řƿ��ŶºƴƳŚƯ�ƵŵřƺƳŚºų�Ʋ�Phytoseiulus persimilis 

Athias-Henriot�ƶŝ�ƤƟƺƯ�ŹƺƏǀŢ�Ưōǀżƽ�řźŝƽ�ƶƴĩ�ƩźŤƴĩ�ƽ�
ƶĪƫƹŵ�ƲţŹŚţ�řƽ��ƶŝ�ƹƿƶƳŚŴƬĭ�Źŵ�ƵĦ�ŚƷ����Źřźºƣ�ƵŵŚƠŤſř�ŵŹƺƯ

ººƯƾ�ĭǀŶººƳź�(McMurtry, 1982)řŚººŝ��ƿƲ��ƩŚººů�ŽŚººſřźŝ
ſŹźŝƾ�ŚƷƭŚŬƳř�ƽ��ƵŶºƃ��ƶºƴĩ�ƽ���ƶºĪƫƹŵ�ƲţŹŚºţ�řƽ���Ǝºſƺţ

��ƯƺºưƗ�ƽŚƷźĭŹŚĪºƃƾ�Ƴ�ºǀ�ƶºŝ�ż��ŝƺºųƾ���ºƯ�ƩźºŤƴĩƾ�ººƃŵƺ��
(McMurtry, 1992)�� 

ƶƴĩ�ƽ�źĭŹŚĪƃ�Neoseiulus barkeri Hughes��ƢƬƘŤƯ
�ƶŝ�ƵŵřƺƳŚºų�ƽ�Phytoseiidae���ƹ�Ƶŵƺºŝ�ŸƜţ�ƑŚºŰƫ�Żř�ºƿƶ�řƽ�

Ōżū�ƶƴĩ�ƭƺſ�Ƶƹźĭ�ŚƷƽ�ƵŵřƺƳŚų�Ʋƿř�Ţſř��ƵƹǈºƗ�ƶĩ���źºŝ
ŸƜţƿƶƴĩ�Żř�ƶ�ŚƷ��ţřźƄů�Żřƾ�źţ�ŶƴƳŚƯƿžĜ��Ƴ�ŚºƷ�ºǀŸƜţ�ż�ºƿ�ƶ
Ưƾ��Ŷƴĩ(Bonde, 1989; Gerson et al., 2003)��ŚƳřƺţƾƿ�řƿ�Ʋ

ƶƴĩ�ƽ�źĭŹŚĪƃ�řźŝƽ��ƩźŤƴĩƶƴĩ�ƽ���ƶºĪƫƹŵ�ƲţŹŚºţ�řƽ�Ƴ�ºǀ�ż
ŻŹř�ŵŹƺƯƿŝŚƾ���ƶºŤƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ƹ�Ţºſř�(Fouly & El-

Laithy, 1992; Momen, 1995; Jafari et al., 2010)��
ſŹźŝƾ�ŶƳŵřŵ�ƱŚƄƳ�ŚƷ���řźºƃ�Źŵ�ƶºĩƿ�Ƙưū�ƶºƳŚŴƬĭ�Ǝ�ºǀ�Ţ
�ƶºƴĩ�ƽ�ƶººĪƫƹŵ�řƽ��ř�Ǝºſƺţººƿ�ƶºƴĩ�Ʋ�ƽ�źĭŹŚĪººƃ��ƂƷŚººĩ

Ưƾ�ƿŶŝŚ�(Karg et al., 1987)��ƶƴĩ�Ʋƿř��Ƃƴĩřźě�ƑŚŰƫ�Żř�ƽ�
ƵŹŚƣ�Żř�źĭŹŚĪƃ�����ƵŶºƃ�ƁŹřżºĭ�ƞºƬŤŴƯ�ƽŚƷŹƺƄĩ�ƹ�ŚƷ

�Ţſř(Moraes et al., 2004)��Ʊřźƿř�Źŵ��ƶƴƧ��ƽN. barkeri�
Ʋǀƫƹř�ŹŚŝ�ƞƬƗ�ƽƹŹ�ƙŚŝ�ŻźƷ�ƽŚƷ��ƽŚƷšŚŞĩźƯ�ƹ�ƶǀƯŚŝ��Żř
ƱŚƯźĩ��Ŷƃ�ƁŹřżĭ(Daneshvar, 1987)��ƲǀƴĤưƷ���ƶƴƧ�Ʋƿř
ŝ�ƽƹŹƶţƺ��ƽŚģ�ƽŚƷ�Żř�ƽŚƷƹŶƴĩ�ƪųřŵ�ƹ�ƱřŹŶƳŻŚƯ�ƱŚŤſř

ŹƺŞƳŻ�ƪƀƗ��Żř���ƾºŝźƛ�ƱŚºŬƿŚŝŹŷō(Kamali et al., 2001)��
�Ŝǀſ��ŹŚǀų�ƽƹŹ�ĨƄưţ�ƹ�ƶūƺĭ�ƽ���ƾºŤųŹŵ��ƱŚŤºſř�Żř

�Ʊǈǀººĭ(Hajizadeh, 2007)��ƙŚººŝ�ŚººƷƽ��śźººƛ�šŚººŞĩźƯ
ƱřŹŶƳŻŚƯ�(Shiroudbakhshi et al., 2008)��ƙŚŝ�ŚƷƽ��ºſǀŜ�
�ƱŚŤſř��ƱŚºŬƳŻ(Rahmani et al., 2010b)��ƹ�ų�ƕŹřżºƯ�ºǀ�ŹŚ

�ƱŚŤſźƫ�ƱŚŤſř(Jafari et al., 2010)�ƁŹřżĭ�ƵŶƃ�Ţſř� 

ƶƘƫŚƐƯ��įƽŹŚǀƀŝ�Żř�ƾĭĦƿƹ�ƽŚƷ�ŵƿƯŚƴǀ�ƮƀŢǀƘưū�
ƶƴĩ��ŚºƷ�Źŵ��Ǝƿřźºƃ���ƭżƬŤºƀƯ�ƾƿřźŰºƇ��ƶºƳƺưƳ��ƽŹřŵźºŝ�Żř�

ŢǀƘưū�Ʊō��ŚºƷ���Ţºſř��Źŵ��ƶºƳƺưƳ��ƽŹřŵźºŝ��ºƿŚŝŶ��ƶºƯŚƳźŝ�ƽ�
ŜſŚƴƯ�ƹ�Ʀǀƴƨţ�ŜſŚƴƯ�ƶƳƺưƳ�ƽŹřŵźŝ�ŵŹƺƯ�ţƶūƺ���Źřźºƣ

ĭǀŵź��ƶƯŚƳźŝ�ƽ�ƶƳƺưƳ�řŵźŝŹƽ�ƪƯŚƃ�śŚŴŤƳř�ƱŚƯŻ��Ŷůřƹ� ƹ
ŜſŚƴƯ�řźŝƽ�ƶƳƺưƳ�Źřŵźŝƽ� ŵřŶƘţ�ƲǀǀƘţ�ŜſŚƴƯ��ƶºƳƺưƳ�ƹ�
ƲǀǀƘţ�ƖƿŻƺţ�ƾƳŚƨƯ�Ŷůřƹ�ƶƳƺưƳ�ƽŹřŵźŝ�ƾƯ�ŶƃŚŝ���Śºƴŝ��ƶºŝ�
źƔƳ�Liu et al. (2002)��řźºŝƽ��ºůřźƏƾ��ƶºƯŚƳźŝ�ƽ��ŜºſŚƴƯ�

ƶƳƺưƳ�Źřŵźŝƽ�Ĩƿ��ƵźƄů�řŶŤŝř�ŶƿŚŝ�ƺĮƫřƽ�ƖƿŻƺţ�ƿŚƌƟƾ�
(spatial distribution)�ƶƳƺĭ�řŹ�ǀƘţǀŵźĩ�Ʋ���

ƺĮƫřƽ�ŻƺţƿŚƌƟ�Ɩƾƿ��Żř�ƶƧƹƿĭĦƾ�ƽŚƷ�ţřŷƾ���ƶºƳƺĭ
�Ţſř�ƘƋƹǀŹřźƣ�Ţ��ŵřźƟř�ƲŤƟźĭƿƘưū�Ĩǀ��ƶºŝ�ŢŞƀƳ�Ţ
ƮƷ�ŵƿ�Źŵ�řŹ�źĮƿ�ƱŚƄƳ�ƱŚƯŻ�Ĩ�ƾºƯ��ŶºƷŵ���ºţ�ŢºŰţ�ƹŐŧǀ�ź

ŹŚŤƟŹ�ƪƯřƺƗƽ�ŰƯ�ƹǀƐƾ�Ư�ƪĪƃƾ�ĭǀ�ŵź(Taylor, 1961)��
ŻƺţƿŚƌƟ�Ɩƾƿ�ƿ��Źŵ�ƶºƳƺĭ�Ĩ�ŵ�ŦºŰŝƿƯŚƴǀ�Ƙưū�Ʈºƀ�ºǀ�Ţ

ƀŝ�ƕƺƋƺƯǀưƸƯ�ŹŚƾ�Ţſř��ƺĮƫř�ƲŤƀƳřŵƽ�ŻƺţƿŚƌƟ�Ɩƾƿ�
ƿ�ŻŹř�Źŵ�Ʊō�źĭŹŚĪºƃ�ƹ�ƶưƘƏ�Ĩ�ºƿŝŚƾ��ºƀƳŚŤěǀ��Ʋưºƃŵ�ƪ
ŞƏǀ�ºƘƾ��ºƀŝǀ���Ţºſř�ƮºƸƯ�ŹŚ(Slone & Croft, 2000)����Śºŝ

ſŹźŝƾ�ƜţǀǀƘưū�šřźǀƳ�Ţǀ�ºƯ�żƾ�����ƹ�ƵŶºƳŻ�ƪºƯřƺƗ�Ʊřƺºţ
ƛǀ�ƵŶºƳŻź�ƽ�ţŐŧǀ�Ʊō�ƂººƤƳ�ƹ�ŹřŸºĭź��ƹŹ�řŹ�ŚºƷƽ��šŚƳŚººſƺƳ

ƘưūǀźƷ�Ţ�Ƙţ�ƶƳƺĭǀǀŵźĩ�Ʋ����
�ŢǀƘưū�šřźǀǀƜţųźŝƾ�ƶƴĩ��ŚºƷƽ���źĭŹŚĪºƃ��ŶºƴƳŚƯ

Amblydromella kettanehi Denmark & Daneshvar��
Typhlodromips caspiansis (Denmark & Daneshvar)��

Arutunjankhosrovensis  )Anthoseius( Typhlodromus�ƹ�
Zetzellia mali (Ewing)��ŹŵƱřźººƿř��ŵŹƺººƯ�ƶººƘƫŚƐƯ�Źřźººƣ



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃèè���æ���ÎÐîç���������������������������������������������������������������������������������������������������������������Ð 

ƶŤƟźĭ�Ţſř(Arbabi & Baradaran, 2001; Jalaeian, 2003; 

Khodayari et al., 2009; Rahmani et al., 2010a)���
ŚŬƳōŻřƾƿ�ƶƴĩ�ƶĩ�ƽ���źĭŹŚĪºƃN. barkeri���ƕŹřżºƯ�Źŵ

ųǀ�ƭźºų�ƝřźƏř�ŹŚ��řŹřŵ�ŵŚºŝōƽ�Ƙưū�ºǀ�ŞºſŚƴƯ�Ţƾ���Ţºſř
(Jafari et al., 2010)��ºƟźƏ�Żř�ƹƾ��ƶºƘƫŚƐƯ�řƽ�ƯŻ�Źŵǀ�ƶºƴ�ƽ�

ƜţǀǀƘưū�šřźǀƺĮƫř�ƹ�Ţƽ�ŻƺţƿŚƌƟ�Ɩƾƿ�řƿ�ƭŚŬƳř�ƶƳƺĭ�Ʋ
��ºƏ��Ţºſř�ƵŶƄƳƾ��ƩŚºſ��ŚºƷƽ�ÎÐÔÕ��ƹÎÐÕÕ�Ɯţ�ºǀǀ�šřź

Ƙưūǀ�ƺºĮƫř�ƹ�Ţƽ�Żƺţ�ºƿ�ŚºƌƟ�Ɩƾƿ�ř�ºƿ���ŜºƫŚƣ�Źŵ�ƶºƴĩ�Ʋ
ƫŚƘƟǀƬƈƟ�Ţƾ�ŢƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ��ƴĤưƷǀƲ���řźºŝƽ�
Ƙţǀǀƣŵ�ƲǀƺĮƫř�Ƣƽ�ŻƺţƿŚƌƟ�Ɩƾƿ�ƶƳƺĭ�ƹŵ�źƷ�ƽ��źĭŹŚĪƃ

ſźĭŹ�ƁƹŹ�Żř�ƶưƘƏ�ƹǀƳƺƾ�ţǀŶƃ�ƵŵŚƠŤſř�ŹƺƬ���
��

�ŵřƺƯƁƹŹ�ƹ�ŚƷ��
��ŢºǀƘưū�šřźºǀǀƜţ�ƾſŹźŝ���ƶºƴĩ�ƽ��źĭŹŚĪºƃ�N. barkeri���ƹ

ƶƴĩ�ƽ�ƶĪƫƹŵ�ƲţŹŚţ�ƽř��
ƶººƳƺưƳ�Źřŵźººŝƽ�ų�ƕŹřżººƯ�Żřººǀ�ŹŚƶººƤƐƴƯ�ƽ��śřźººſ

ŚĮƴģƾƿ��śźƛ�Źŵƭźų�ƱŚŤſźƸƃ��ŵŚŝō�ƶĩ�ŵřŵ�ƱŚƄƳ�ƶºƴĩ�ƽ�
�źĭŹŚĪƃN. barkeri�ƹŹƽ�ųǀ�ŹŚƫŚƘƟ�ƩŚů�ŹŵǀƯ�Ţƾ�ŶƃŚŝ��

�ŹŵřƿƶƤƐƴƯ�Ʋ�ľǇƺưƘƯ�ų�ŢƄĩ�ºǀ��ºŝ�ŹŚºƸŝ�Źŵ�ŹŚƶ���šŹƺºƇ
ŵŚŝ�Śŝ�ƍƺƬŴƯƳƶūƺĭ��ƱŚŬ�ƾĮƳźƟƯŚŝ��ǀŝƺƫ�ƹ�ƹŶĩ��ƶǀ�żŞſ�Ś

Śě�Śţ�ƹ�ƶŤƟźĭ�ƭŚŬƳřǀƿƶţƺŝ�ż��ŚºƷƽ�ų�ºǀ��ƣŚºŝ�ƶºƗŹżƯ�Źŵ�ŹŚƾ�
Ưƾ�ŶƴƳŚƯ��řźŝŚƴŝƿƲ��ŶƴģƿƲ��ř�Źŵ�ƶºƗŹżƯ�ºƿ��řźºŝ�ƶºƤƐƴƯ�Ʋƽ�

ſŹźŝƾ�ƜţǀǀƘưū�šřźǀƘţ�ƹ�Ţǀǀ�ƲƺĮƫřƽ�Żƺţƿ�ŚºƌƟ�Ɩƾƿ�
ƶƴĩ�ƽ�Ư�ƹ�źĭŹŚĪƃǀ�ŶƳŶºƃ�śŚŴŤƳř�Ʊō�ƱŚŝż���ų�īźºŝ�ºǀ�ŹŚ
ƶŝ�ƶƳƺưƳ�Ŷůřƹ�ƱřƺƴƗ�Źřŵźŝƽ�Ŷƃ�śŚŴŤƳř�ƹ�ƶƳƺưƳ��Źřŵźºŝƽ�

�żǀƳƶŝ�ƟŵŚƈţ�šŹƺƇƾ��ŢºƟźĭ�ƭŚŬƳř����ƶƬºƇŚƟ�ƶºŝ�ƽ�è�ç�
ƶŤƠƷ�Ʀƿ�ƶƳƺưƳ�ŵřŶƘţ�ŹŚŝ�ƽ�Ţưƀƣ�Żř�ƭŻǇ��ŚºƷƽ���ƞºƬŤŴƯ
ƶţƺŝ�ƶƀǀƧ�ƪųřŵ�ƹ�řŶū�ŚƷ�ŚƷƽ��Ŷºƃ�Ƶŵřŵ�Źřźƣ�ƾƨǀŤſǈě��
ƶƳƺưƳ�ŻŚſřŶū�Żř�žě�ŚƷƽ��ƶƬƇŚƟǈŝ��ƪºƤŤƴƯ�ƵŚĮƄƿŚƯŻō�ƶŝ
ŶƳŶƃ���ŹŵŚƯŻōƿźŤſř�Ĩưĩ�Śŝ�ƵŚĮƄƿƯƺǀ��ŵřŶºƘţ�ĚĪſƹźĪ

ƶƴĩ�ħźŰŤƯ�ƪůřźƯ�ƽ�ƶƴĩ�ƹ�źĭŹŚĪƃ�ƽ��ƶºĪƫƹŵ�ƲţŹŚţ�řƽ�
ƹŹ�ŵƺūƺƯƽ�ŶƳŶƃ�ƁŹŚưƃ�īźŝ�źƷ��ƶƳƺưƳ����ƱŚºƯŻ�Śºţ�ŚƷ

ſŹźŝƾ�ŚƯŵ�Źŵƽ�Ñ�ƶūŹŵ�ƽ��ºƀƬſǀ��ƪºųřŵ�Žƺƿ��ƩŚºĤŴ
ƶĮƳ�Źřŵƽ�ŶƳŶƃ��ƶƳƺưƳ�Źřŵźŝƽ�ŝ�ŚƷǀ�šŚƗŚſ�Ʋæç�î��ŮŞƇ

Ŷƃ�ƭŚŬƳř����
Ƙţǀººǀ�ƶººƳƺưƳ�ŵřŶººƘţ�Ʋ�ƽ�Ǉ�ƭŻ��Ĩººưĩ�Śººŝ�ººƿ�Ĩ
ƶƳƺưƳ�Źřŵźŝƽ�ţŚƯŶƤƯƾ�Ŷƃ�ƭŚŬƳř���Ƶŵřŵ�Śºŝ��ŚºƷƽ��ƶºŝ���Ţºſŵ

ř�Żř�ƵŶƯōƿƶƳƺưƳ�Ʋ�Źřŵźŝƽ�ţŚƯŶƤƯƾ���ŚºƐų�ƪƯŚƗƽ��ŞºƀƳƾ�
(RV)�ƶƐŝřŹ�Żř�ƽ�RV = (SE / m) × 100�Ŷƃ�ƶŞſŚŰƯ��Źŵ�ƶƧ

���ƶºƐŝřŹ�Ʋƿřm���ƹ�ƲǀĮƳŚºǀƯSE���Ƶŵřŵ�ŵŹřŶƳŚŤºſř�ƽŚºƐų���ƽŚºƷ
ƶƳƺưƳ��ƾºƯ�ƶǀƫƹř�ƽŹřŵźŝ��ŶƴºƃŚŝ�(Hillhouse & Pitre, 1974)��
�ŹřŶƤƯRV��ƝřŶƷř�ƶŝ�ƶŤƀŝ�ƞƬŤŴƯ�šŚƘƫŚƐƯ�Źŵ�ƁźƿŸě�ƪŝŚƣ

Ţſř�šƹŚƠŤƯ�ƶƘƫŚƐƯ���šŚƟō�ŢƿźƿŶƯ�ƶŝ�ƍƺŝźƯ�šŚƤǀƤŰţ�Źŵ
ƾƿŚƌƟ�ƖƿŻƺţ�ƽƺĮƫř�ƲǀǀƘţ�ƹ���ŹřŶƤƯRV��ŚţÏÒ����żºǀƳ�ŶºƇŹŵ

ƾƯ�ƩƺŞƣ�ƪŝŚƣ�ŶƃŚŝ�(Snodgrass, 1998)���ƶºƳƺưƳ�ŵřŶƘţ�ƽ��ƭŻǇ
�Żř�ƵŵŚƠŤſř�ŚŝƶƐŝřŹ�ƽ�N = [(t × S) / (d × m)]2��Ŷƃ�ƶŞſŚŰƯƶĩ�

N�ƶƳƺưƳ�ŵřŶƘţ�ƽ���ƭŻǇt��ƩƹŶū�ŹřŶƤƯstudent��Ŝƀů�źŝ
ƶūŹŵ�ƽ�ŵřŻōƽ�ƶƳƺưƳ�ŵřŶƘţ��S���Ƶŵřŵ�ŹŚºǀƘƯ�ƝřźºŰƳř��ŚºƷƽ�
ƶƳƺưƳ�Źřŵźŝƽ�ţŚƯŶƤƯƾ��d��źŨƧřŶºů ��ŚºƐų�ŢŞºƀƳƽ���ƪºŝŚƣ
ƩƺŞƣ�ƹ�m�Ƶŵřŵ�ƲǀĮƳŚǀƯ�ƷŚƽ�ƶƳƺưƳ�Źřŵźŝƽ�ƶǀƫƹř�Ưƾ��ŶƴºƃŚŝ�

(Pedigo & Buntin, 1994)����
ƶƴĩ�ŚƷƽ�źĭŹŚĪƃ�ƹ�ŢƟō���ƝŚƠºƃ�Żř�žºě���ƹ�ƱŶºƃ

ƶǀƸţ�ƽ���ŚƷŶºǀƬƧ�ƦºưƧ�Śŝ�ƱƺǀſřŹŚěźěƽ���ƿŚºſŚƴƃ�źºŞŤƘƯƾ�
ŶƳŶƃ��Ʋƿř��ºƗřŹŻ�ƩŚſ�ƹŵ�ƩƺƏ�Źŵ�ŹŚƧƾ�ÎÐÕÔ��ƹÎÐÕÕ�

�ŢºƟźĭ�ƭŚŬƳř�����ƭźºƳ�Żř�ƵŵŚƠŤºſř�Śºŝ��żºƟř�ŹřExcel����ŹřŵƺºưƳ
ƜţǀǀƘưū�šřźǀƶƴĩ�Ţ�ŚƷƽ�N. barkeri��ƹT. urticae��ƹŵ�Źŵ

ƩŚſ��ŹƺƧŸƯ�ƾƗřŹŻſźţǀŶƃ�Ʈ���
��
�ƾſŹźŝ�ƲĩŚƯřƱŚŤƀƯŻ�ƶƴƧ�ƾƳřŹŸĭ�ƽ��źĭŹŚƨƃ��

řźººŝƽ�ººſŹźŝƾ�ƘººƋƹǀƱŚŤººƀƯŻ�Ţ�ƳřŹŸººĭƾ�ƶººƴĩ�ƽ�
�źĭŹŚĪƃN. barkeri���Żř�žěŢƄĩ�ƭŚưţř��ŝƶ�ƷŚƯ�ŹƺƏǀ��ƶºƳŚ

ŰƐſ�ƂŴŝ�Żřƾ�ƢưƗ�Śţ�ÏÍ�ŤƳŚſƾ�źŤƯƽ�����ƥŚºų�ŮƐºſ
ƞƬƗ�ŚƷƽ��ŻźƷƹ�ŚƤŝ�ºƿŚƽ�ĭ�ºǀƷŚƾ���ƶºƗŹżƯ�Źŵ�ŵƺºūƺƯ�ƽ�

Ɩưū�ƶƳƺưƳ�Źƹōƽ�ƹ��ƪƤŤƴƯ�ƵŚĮƄƿŚƯŻō�ƶŝŶƳŶƃ��ƶƴĩ�ŚƷ���Śºŝ



Ñ                                                                  ƱřŹŚƨưƷ�ƹ�ƽźƠƘū��ŢǀƘưū�šřźǀǀƜţ�ƶƴƧ��źĭŹŚƨƃ�ƽNeoseiulus barkeri������

żǀƫźŝ�ƞǀƣ�Żř�ƵŵŚƠŤſř�ƿ�Ś�Źřźºƣ���ƹŚºů�īźºŝ�Ʊŵřŵƽ��ƶºƴĩ�ƽ�
ƶĪƫƹŵ�řƽ�ƹŹƽ�ƶƳƺưƳ���řźºƃ�Źŵ�ŚºƷƿŚƯŻō�Ǝƿ�ƷŚĮºƄƾ���řŶºū
ŶƳŶƃ��ř�Śŝƿ�ƪŰƯ�ƁƹŹ�ƲƱŚŤƀƯŻ�ƾƳřŹŸĭ�ƶƴĩ�ŚƷ���ƩƺºƏ�Źŵ
�ƪƈƟƱŚŤƀƯŻ�ƘţǀǀƲ�Ŷƃ���
��

ƶƴĩ�ƾƿŚƌƟ�ƖƿŻƺţ�ƽƺĮƫř�ƲǀǀƘţ�ƶĪƫƹŵ�ƲţŹŚţ�ƽ�ƹ�ƽř�ƶƴƧ��ƽ
źĭŹŚƨƃ��N. barkeri��

�ŽŚſřźŝ�ƶºƳƺưƳ�Żř�ƪƇŚů�ŪƿŚŤƳ���żºƯ�Źŵ�ƽŹřŵźºŝ�ƕŹř
ƶƤƐƴƯ�ŹŚǀų�ƽ�ƭźų�ƱŚŤſźƸƃ�ƝřźƏř�ƾƿŚĮƴģ�śřźſ�ŵŚŝō�

�ƩŚſ�ƹŵ�ƾƏÎÐÕÔ��ƹÎÐÕÕ���ƆųŚºƃ�����ƶºŝ�ƍƺºŝźƯ�ƽŚºƷ
�ƹ�ƾĭŶººƴĩřźěƽƺººĮƫř��ƾƿŚººƌƟ�ƖººƿŻƺţƶººƴƧ��źĭŹŚƨººƃ�ƽ� �

N. barkeri�ƶººưƘƏ�ƹ�ƽ��Ʊō(T. urticae)�ƶººƿŚěźŝ�ƽ��ƁƹŹ
�ŹƺººƬǀţ�ƾƳƺǀººſźĭŹ(Taylor�s power law)�ººǀƘţ�Ŷººƃ�Ʋǀ

(Southwood & Henderson, 2000)���ƁƹŹ�ŚºưƳƾƿ�ţǀ��ŹƺºƬ
řźººŝƽ�ººƇƺţǀŚººƷƺĮƫř�ƞƽ�ŻƺţººƿŚººƌƟ�Ɩƾƿ�Ƙưūººǀ�Ţ

ě�šřŵƺūƺƯǀŶƃ�ŵŚƸƴƄ�Ţſř�Ƶ(Taylor, 1961)����ŽŚºſřźŝ
řƿƁƹŹ�Ʋ��ƯǀĮƳŚǀŹřƹ�ƹ�ƲƿƘưū�žƳŚǀŢ��ŚºƷƾƿ��řŹřŵ�ƶºĩƽ�

ŻƺţƿŚƌƟ�Ɩƾƿ�ƶƫŵŚƘƯ�Śŝ�ŶƴŤƀƷ�ƽ�ŚưƳƾƿ�S2 = amb��ƶºŝ���ƮºƷ
�ƶŤºƀŝřƹ��ŶºƳř����ƩƺºƯźƟlog S2 = log a + b log m��ƁƹŹ�Źŵ

ţǀƵŵŚƠŤſř�ŵŹƺƯ�ŹƺƬ�ƾƯ�Źřźƣ���ƶºƧ�ŵźǀĭm�ŝ�ºǀƯ�źĮƳŚ�ºǀĮƳŚǀ�Ʋ
Ƶŵřŵ�ŹŚţ�źƷ�Źŵ�ŚƷƿƶƳƺưƳ�Ų�Źřŵźŝƽ��S2�Źřƹƿ�ƶºƳƺưƳ�žƳŚ���ŚºƷ

ŹŚţ�źƷ�ŹŵƿƶƳƺưƳ�Ų��Źřŵźºŝƽ��b��ºƃǀ��ºſźĭŹ�Ǝºų�Ŝǀ�ƹ�Ʊƺ� �
log a�ƣǈţ�ƪŰƯƾ�ſźĭŹ�Ǝųǀ�ŹƺŰƯ�Śŝ�Ʊƺy�Ţſř��a��ƹb�

�ƶĩ�ŶƴŤƀƷ�źŤƯřŹŚě�ƹŵa�Ƴř�ƶŝƵŻřŶ�ƽ��ĮŤºƀŝ�ƶƳƺưƳƾ��ŵŹřŵ�ƹ
Ư�ŢŞƀƳ�źŝǀĮƳŚǀŹřƹ�ƶŝ�Ʋƿţ�žƳŚŐŧǀƯ�źƾ�ŵŹřŸĭ���ŤƯřŹŚºěź�b�

ƱŚƄƳ�ƵŶƴƷŵ�ƽ�Ưǀ�ƖưŬţ�Ʊřżƹ�Żř�ƹ�Ƶŵƺŝƿ�ºĭĦƾ��ŚºƷƽ���ƶºƳƺĭ
Ţſř�(Taylor et al., 1978)��řŚŝƿƲ�ƩŚů��ƤŰţǀ���ƱŚºƄƳ�šŚºƤ
�Ƶŵřŵ�Ţſř�ŚºƷƺĮƫř�ƶĩƽ��ŹŚºŤƟŹƽ��ŰƯ�ƪºƯřƺƗ�ƹǀ�ºƐƾ���źºŝ

ţ�Ʊō�ŹřŶƤƯŐŧǀ�ŶƳŹřŵ�ź(Banerjee, 1976)��řźŝƽ��ƶŞºſŚŰƯ�ƽ�
ƆųŚƃ�b�ţǀƵŵřŵ��ŹƺƬ�ŚƷƽ��ŹŚºţ�źƷ�ƶŝ�ƍƺŝźƯƿ�ƶºŝ�Ų���ŹƺºƏ

Ŷƃ�ƶŤƟźĭ�źƔƳ�Źŵ�ƶƳŚĭřŶū��žĜſ�Źřƹ�ºƿƯ�ƹ�žƳŚ�ºǀĮƳŚǀ�Ʋ
Ʊō��ƶŞſŚŰƯ�ŚƷ�ƹƱō�Żř��ŹŚºĮƫ�ŚƷƿ��Ŷºƃ�ƶºŤƟźĭ�ƮŤ���ƶºƐŝřŹ�ƽ�

ſźĭŹǀƐų�Ʊƺƾ�ŝǀŹŚĮƫ�ƲƿƮŤ��ŚºƷƽ�Ư�ºǀĮƳŚǀŹřƹ�ƹ�Ʋ�ºƿ�žƳŚ
ŝƶ�ƃ�ƹ�ŶƯō�Ţſŵǀ�Ǝºų�Ŝ�(b)�Ƙţ�ǀºǀ�Ŷºƃ�Ʋ���ºƃǀ��Ǝºų�Ŝ

īŹżŝ�ƹŚƀƯ��źţƽ��Ĩºģƺĩ�ƹ���Żř�źºţÎ��ƶºŝ�ţźţ�ºǀ�Ŝŝ�ºǀźĮƳŚ�
ƘưŬţ�ƂƴĩřźěƾƟŵŚƈţ��ƾ��ƹƿ�ŢųřƺƴĪƯƾ��ŶºƃŚŝ���řźºŝƽ�

ƘţǀººǀƯ�Ʋººǀ�Ʊřżb�ƶººŝ���ƁŻřźººŝ�ŹƺººƔƴƯÎ�� b��ƩƺººƯźƟ�Żř� �
t = |b�1| / SEb���Ŷºƃ�ƵŵŚƠŤºſř��ƶººĩSEb�ŝ�ºǀŚººƐų�źĮƳŚƽ�

ƃ�ŵŹřŶƳŚŤſřǀſźĭŹ�Ǝų�ŜǀŢſř�Ʊƺ��ŵŚƤƯƿƶŞſŚŰƯ�ź��ƵŶƃ
ŵŚƤƯ�Śŝƿ�źt�ƶŞſŚŰƯ���ƶºūŹŵ�Śºŝ�ƵŶƃ�ƽ�ŵřŻōƽ�Ï���n���ŵŹƺºƯ

ŚƤƯƿƯ�Źřźƣ�ƶƀƾ�ĭǀŶƳź���źĭřt�ƶŞſŚŰƯ��ƵŶƃ(tc)�Ʈĩ���Żř�źºţt�
ƩƹŶū�(tt)�źƠƇ�ƉźƟ�ŵƺŝ�Î�� b�Ÿěƿ��ºƯ�ƶºŤƟźƾ���ƹ�ŵƺºƃ
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ƪĪƃ�Î��ƜţǀǀƘưū�šřźǀƶƴĩ�Ţ�ƽ��źĭŹŚĪƃNeoseiulus barkeri��ƹƶưƘƏ���Ʊō�ƽƶƴĩ�ƽ�Tetranychus urticae��ų�ƕŹřżƯ�Źŵ�ºǀ�ŹŚ
ƶƤƐƴƯ�ƽ�ŚĮƴģ�śřźſƾƿ�śźƛ�ƭźų�ƱŚŤſźƸƃ�ŵŚŝō�ƩŚſ�Źŵ�(A)�æèíì�ƹ�(B)�æèíí���

Fig. 1. Population fluctuation of Neoseiulus barkeri and its prey Tetranychus urticae in cucumber fields of Sarab-e 
Chengaei region in west of the city of Khorramabad in (A) 2008 and (B) 2009.   
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ƩƹŶū�Î���ƽŚƷźŤƯřŹŚěŵŹƹōźŝ�ƶƿżŬţ�Ǝſƺţ�ƵŶƃ�ƽ��ƱƺǀſźĭŹTaylor�s power law��ƽřźŝ�ƾƿŚƌƟ�ƖƿŻƺţ�ƽƺĮƫř�ƲǀǀƘţƶƴĩ�ƽŚƷ�
Neoseiulus barkeri���ƹTetranychus urticae�ƩŚſ�Źŵ��ƽŚƷƾƗřŹŻÎÐÕÔ��ƹÎÐÕÕ���

Table 1. Estimated parameters by Taylor�s power law regression method for determining the spatial distribution pattern 
of Neoseiulus barkeri and Tetranychus urticae in 2008 and 2009. 

 
Taylor�s power law 

Species Year 
Pvalue r2 tt tc Slope ± SE Intercept ± SE 

0 < 0.0001 0.970 2.179 2.448 1.140 ± 0.057 0.307 ± 0.037 N. barkeri 
 2008 

0 < 0.0001 0.967 2.160 7.971 1.689 ± 0.086 0.888 ± 0.084 T. urticae 
0 < 0.0001 0.977 2.160 5.286 1.286 ± 0.054 0.385 ± 0.043 N. barkeri 

 2009 
0 < 0.0001 0.968 2.131 8.180 1.614 ± 0.075 0.802 ± 0.064 T. urticae 

��
��

�ƾƿŚƌƟ�ƖƿŻƺţ��
źŝ�ƶƳƺưƳ�ŽŚſř�Źřŵźŝƽ�ţŚƯŶƤƯƾ�ƭŚŬƳř��� ƵŶºƃƯ�ºǀ�Ʊřż

RV��řźºŝƽ��ƶºƴĩ�ƽ���ƶºĪƫƹŵ�ƲţŹŚºţ�řƽ��ƶºƴĩ�ƹ�ƽ�N. barkeri�
ƶŝ�ţźţǀ�ŜÐÓ�ÎÏ��ƹÍÓ�ÎÑ��ºưŴţǀ�Ŷºƃ�ƵŵŻ�Ʋ���ºƴĤưƷǀƲ��

ƶƳƺưƳ�ŵřŶƘţ�ƽ�Ǉřźŝ�ƭŻƽ�ƶƳƺưƳ�Źřŵźŝƽ��řźºŝƽ��ƶºƳƺĭ�ƹŵ�ƽ�
��Śºŝ�ơƺƟÏÒ�Í���ƶºŝ�ŚºƐų�ţźţ�ºǀ�ŜÖÑ�ÒÕ��ƹÏÓ�ÔÓ���ƶºƳƺưƳ
�ŵŹƹōźŝƃŶ���Źŵřƿ��ǇŚºŝ�ŢºƸū�ƂƷƹĦě�Ʋ���źºƋ�Ʊŵźºŝƿ�Ŝ

ưƏřǀſŹźŝ�ƹ�ƱŚƴƾ�ƶƐŝřŹ�ƽ�ĮŤƀŞưƷƾ�Ư�ºǀƘưū�ƹŵ�ƱŚ�ºǀ�Ţ
řźŝ�ƶƳƺĭ�ƹŵƽ�ƶƳƺĭ�ƹŵ�źƷ�ƽ��ƶưƘƏ�ƹ�źĭŹŚĪƃÕÍ���īźºŝ

ƶƳƺưƳ�ŹŚŝ�źƷ�Źŵ�Źřŵźŝƽ�Ŷƃ�ƶŤƟźĭ�źƔƳ�Źŵ���
řźƋƿ���ƹ�ŌřŶºŞƯ�Żř�ƉźºƗ�Ŝ��ºƃǀ�Ư�ƹ�Ǝºų�Ŝ�ºǀ�Ʊřż

ŚƐųƽ�Ʊō�ŵŹřŶƳŚŤſř�ŹřŶƤƯ��ŚƷ�t�ƶŞſŚŰƯ���řźºƋ�ƹ�ƵŶºƃƿ�Ŝ
ƘţǀǀƯ�ƲǀſźĭŹ�ƁƹŹ�ƁŻřźŝ�ƱřżǀƳƺƾ�ţǀ�ƩƹŶū�Źŵ�ŹƺƬÎ�

Ţſř�ƵŶƯō��ř�Źŵƿƃ�ŹřŶƤƯ�ƁƹŹ�ƲǀƎų�Ŝ�(b)�ƶŝ���Ţºſŵ
��ƶºƐŝřŹ�Żř�ƵŶºƯō�ƽ��ºſźĭŹǀººƐų�Ʊƺƾ��ºŝǀ�ŹŚºĮƫ�ƲƿƮŤ�ŚººƷƽ�

ƯǀĮƳŚǀŹřƹ�ƹ�Ʋƿ�žƳŚƶŞſŚŰƯ��ƵŶƃ��Źŵ��ƩŚºſ�ƹŵ�źƷ�řźºŝƽ�
ƶƴĩ�ŚƷƽ�N. barkeri��ƹT. urticae�īŹżŝ��Żř�źţÎ�ŵƺŝƾƴƘƿ���
ŻƺţƿŚƌƟ�Ɩƾƿ��ƹŵ�źƷ�ƶƳƺĭƘưŬţ�ƕƺƳ�Żřƾ�Ţſř��ƩƹŶū�
Î���ŵŚƤƯƿ�źt�ƶŞſŚŰƯ�ƵŶƃ�(tc)�řźŝƽ�ƶƴĩ�ŚƷƽ�N. barkeri��ƹ

T. urticae�ƳǀīŹżŝ�ƩŚſ�ƹŵ�źƷ�Źŵ�ż��Żř�źºţ�t��ƩƹŶºū�(tt)�
�ŵƺŝ�ƶĩ�ƱŚƄƳƯƾ�ŶƷŵ���źƠºƇ�ƉźºƟ�Î�� b�Ź�ºƯ�ŵƾ��ŵƺºƃ��
řźŝŚƴŝƿƲ��ŻƺţƿŚƌƟ�Ɩƾƿ���ƟŵŚºƈţ�ƶºƳƺĭ�ƹŵ�źƷƾ�Ƴǀ�Ţºƀ��ƹ

�ŹřŶƤƯ�Ʊƺģb�īŹżŝ��Żř�źţÎ�ŵƺŝ��Ư�ƱŚƄƳƾ��ƶĩ�ŶƷŵƺĮƫřƽ�

ŻƺţººƿŚººƌƟ�Ɩƾƿ�ƩŚººſ�ƹŵ�źººƷ�Źŵ�ƶººƳƺĭ�ƹŵ�źººƷ��ƕƺººƳ�Żř
ƘưŬţƾ�Ţſř���

��
ŦŰŝ��

��ƢǀƤŰţ�Ʋƿř�Źŵƶŝ�ƾƯ�źƔƳ�ƶƴĩ�ŢǀƘưū�ƶĩ�ŶſŹ��ƽŚƷ
�ƶƘƫŚƐƯ�ŵŹƺƯŹŚǀų�ƽƹŹ��ţ�ƾƐǀŰƯ�ƪƯřƺƗ�źŝ�ƵƹǈƗ�Ǝſƺ

ţ�ŢŰţ�żǀƳ�ƽźĮƿŵ�ƾƠƬŤŴƯ�ƪƯřƺƗŐŤƟźĭ�Źřźƣ�źǀŧ�Ŷºƴ���ƶºĩ
ŢƟō�Żř�ƵŵŚƠŤſř�Ƃĩ��Żř�ƾƗřŹŻ�ƩŚſ�ƩƺƏ�Źŵ�ƾƿŚǀưǀƃ�ƽŚƷ

ţŐźǀŧ�Ʊō�ƲƿźţŹřŸĭ�ŢſŚƷ�������ŢºǀƘưū�ƶºĩ�ŵřŵ�ƱŚºƄƳ�ŪƿŚºŤƳ
ƶƴĩ�ƽ��źĭŹŚĪƃN. barkeri��ƪƿřƹř�ŵƹŶů�Żř�ƩŚſ�ƹŵ�źƷ�Źŵ

ŵřŵźų�īźŝ�ƽƹŹ�ƵŚƯ��źƷŚƓ�ŹŚǀų�ƽŚƷƾƯ�ŵƺƃ��šŶƯ�Źŵ�ƹ
ĩ�ƾƳŚƯŻƮſ�ƶ��ŹŚǀų�šŚƟō�ƶǀƬƗ�ƾƃŚě��ƾºƯ�šŹƺºƇ���ŵźºǀĭ�

ƶººƴĩ�Ʋººƿř���Ţººſř�ƾƴǀƿŚººě�ƾººŤǀƘưū�šŚƳŚººſƺƳ�ƽřŹřŵ���Żř
ƾƳŚƯŻ�ƶĩ�Ʈſ����ƂƷŚºĩ�ƪºǀƫŵ�ƶŝ�ŹŚǀų�ƽƹŹ�ƾưǀƤŤƀƯ�ƾƃŚě

ƾưƳ�ƭŚŬƳř�ƩƺƈŰƯ�ƱřżǀƯ�ŵźǀĭƾƴƘƿ����ƽźĮƿŵ�šǇƺƈŰƯ
ŵŚŝ�ŶƴƳŚƯƯƾƬƇř�ƩƺƈŰƯ�ƶǀƯŚŝ�ƹ�ƱŚŬ�ƶŝ�ƾƯ�śŚƀů�Ŷƴƿō��

ƶƴĩ�ŢǀƘưū�ƽ�N. barkeri��Ż�żºǀƳ�ŵŚºƿ��ƾºƯ��ŵƺºƃ����ƶºģźĭř
ŢƟō�ƶŝ�ŢƯƹŚƤƯ��Ƃºĩ��ƽŚºƷ�����Żř�ƽŵřŶºƘţ�ƽřźºŝ�ƾƿŚǀưǀºƃ

ƶºººƳƺĭ��ƽŚºººƷPhytoseiidae��Ţºººſř�ƵŶºººƃ�ƁŹřżºººĭ�� �
(Gerson et al., 2003)��ƲƿřŚŝ��ƶºŝ�ƩŚů���ƾºƯ�źºƔƳ����ƶºĩ�ŶºſŹ

��ƾºŤů�ƹ�ŽƹźƬĪƿŵ��ŢƿĥŹŚěƹźě��ƱŚŞſŹƹŵ�ŶƴƳŚƯ�ƾƯƺưſ
�������ƶŤºƃ�ƪƯŚºƃ�ŹŚºǀų�šŚºƟō�ƩźºŤƴĩ�ƽřźŝ�ƶĩ�ƱŚƠƫƺſƹŶƳř

ƶƴĩ�ƹ�žĜƿźţ�ƽ�ƹŵƶĪƫ�ŝ�ƽřƶ�ƾƯ�ŹŚĩ��ŢǀƘưū�ŶƃŹ�źŝ�ŶƳƹŹ
�ƶºƴĩ�ƽ���źĭŹŚĪºƃN. barkeri��ºţŐ��ŶºƳŹřŵ�ƾºƠƴƯ�źǀŧ���ŪƿŚººŤƳ



Õ                                                                  ƱřŹŚƨưƷ�ƹ�ƽźƠƘū��ŢǀƘưū�šřźǀǀƜţ�ƶƴƧ��źĭŹŚƨƃ�ƽNeoseiulus barkeri������

ŢƟō�ƭƺưſ�ƾƠƴƯ�šřźŧř�Żř�ƾƸŝŚƄƯ����ŢºǀƘưū�ƽƹŹ�Ƃºĩ
ƶƴĩ�ƽ�T. (A.) khosrovensis�ƙŚŝ�Źŵ���ŵŚºŝō�ƞŬƳ�Ŝǀſ�ƽŚƷ

�Ţſř�ƵŶƃ�ƁŹřżĭ�żǀƳ�ƱŚƸƠƇř(Jalaeian, 2003)���
�ƾſŹźŝƱŚŤƀƯŻ��ƾƳřŹŸĭƶƴƧ��ƽŚƷPhytoseiidae��ƱŚƄƳ

�Ƶŵřŵ�ŢſřƵŵŚƯ�ŚƸƴţ�ƶƧ���ƾºƯ�ŻƺěŚºƿŵ�ŵŹřƹ�ƚƫŚŝ�ƽŚƷ��ŶƳƺºƃ��
ƶºººƴĩ��ƽŚºººƷAmblyseius fallacies Athias-Henriot��� �

A. andersoni (Chant)��N. cucumeris (Oudemans)��ƹ� �
T. rhenanus (Oudemans)�ƱŚŤƀƯŻ�ƽřźŝ�ƾƳřŹŸĭ��ƲĩŚƯř�ƶŝ

�ŶƴƳŚƯ�ƞƬŤŴƯƲǀƯŻ�ƽŚƷ���Źŵ�ƹ�ƾƷŚºǀĭ�Ƃºƃƺě�ƽřŹřŵ�Ʊƹ
řƺƯ�ƪųřŵ�ŶƿřŻ�ŵƮŤƀǀſ�Źŵ�ħŚų���ƾƛŚºŝ�ƽŚƷ�ƶºŝ��šŹƺºƇ�
ƵŵŚƯ�ƽ�ŹƹŹŚŝ�ƚƫŚŝ��ºƯ�ƵŚƴěƾ���ŶºƳźŝ(Chant, 1958; Putman, 

1959; Johnson & Croft, 1981; Veerman, 1992)��
ƿƶŤƟŚ�ŚƷƽ�ŚŤƳ�Ǝſƺţ�ơƺƟƿ�ŚƯ�Ū�żǀƳţŐǀƿŶƃ�Ŷ���

ſŹźŝƾ�ĮŤƀŞưƷƾ�ŝǀƘưū�Ʋǀƶƴĩ�Ţ�ƽ�T. urticae��ƹ
N. barkeri��ŵ�ƱŚƄƳ�ƩŚſ�ƹŵ�źƷ�ŹŵĮŤƀŞưƷ�ƶĩ�ŵřƾ�ŤŞŨƯƾ��

ººŝǀƘưū�Ʋººǀř�ŢººƿŵŹřŵ�ŵƺººūƹ�ƶººƳƺĭ�ƹŵ�Ʋ��ŚººŝřƿƲ�ƩŚººů��
ŚŬƳōŻřƾƿ�ƶƴĩ�ƶĩ�ƽ�N. barkeri�ƿ��ƯƺºưƗ�źĭŹŚĪºƃ�Ĩƾ�Żř�

ƶƴĩ�ƭƺſ�Ƶƹźĭ�ŚƷƽ�Phytoseiidae�ƶŝ�ŸƜţ�ƑŚŰƫƿƶ�řƽ��Ţſř
(McMurtry & Croft, 1997; Gerson et al., 2003)�ƹŹ�ƹƽ�

ųǀƳ�ŹŚǀŚſ�żƿšŚƟō�ź���ƶºƬưūŻř�Thrips tabaci Lindeman��
�ŶƴŤƃřŵ�ŵƺūƹ��ƶºƧŸƜţ�ºƿƶ�ƽ�ř�ºƿ���ƪºůřźƯ�Żř�ƶºƴĩ�Ʋ�ƽƹŹǇ

��ŹƺƧŸºƯ�žĜƿźţ�����Ŷºƃ�ƵŶƷŚºƄƯ�ŚºƷŹŚŝ�ƪºƈƟ�ƩƺºƏ�Źŵ��ƹ
ƶƿŚěźŝ�ƽ�ƬŞƣ�šŚƘƫŚƐƯƾ��ƶƧ�ƵŶƃ�ƆŴƄƯ�żǀƳřƿ�ƶºƴĩ�Ʋ�ƽ�

�źĭŹŚĪƃřŹřŵƽ�ƀƳŚŤěǀŞſŚƴƯ�ƪƾ�ŸƜţ�ŢƸūƿ�Żř�ƶT. tabaci�
�Ţºſř�(Hansen, 1988; Bonde, 1989)�řźŝŚºƴŝ��ƿŞƏ�Ʋǀ�ºƘƾ�

Ɯţ�ƶĩ�ŢſřǀǀƘưū�šřź�ºǀ�ƶºƴĩ�Ţ�ƽ���źĭŹŚĪºƃN. barkeri�
Ɯţ�ƶŝ�ƶŤƀŝřƹ�ľǈƯŚĩǀǀƘưū�šřźǀƶƴĩ�Ţ�ƽ��ƶºĪƫƹŵ�ƲţŹŚţ�řƽ�

ŶƃŚŞƳ��ƟźƏŻřƾ�ƘưūǀŢ�ŚƷƽ�ǇŚŝƽ�ƶƴĩ�ƽ�ƶĪƫƹŵ�ƲţŹŚţ�řƽ�
ƫƺţ�Śŝ�ƵřźưƷ�ƶĩǀŻ�ŹŚţ�Ŷ�ºƿ��ƶºƳ��Ţºſř�ŵŚ����řżºƟř�ƶºŝ�ŚºƸƴţƿ�Ƃ

Ƙưūǀƶƴĩ�Ţ�ŚƷƽ�ƯƺưƗ�źĭŹŚĪƃƾ�ưƳ�Ĩưĩƾ���ƶºĪƬŝ��Ŷƴĩ
řźŝƽ�řƿƶƴĩ�Żř�Ƶƹźĭ�Ʋ�ŚƷƽ�ř�źĭŹŚĪƃƿ�ƹ�Ƶŵźĩ�ƪĪƄƯ�ŵŚŬ

�Ʋƿřƶƴĩ�ŚƷ��ƶŝ�ƹƿ�ƵĦƲǀƿŚě�Ʋǀƴſ�Źŵ��źţ�ř�Źŵ�ŜƬƛřƿ��ŚºƷŹŚţ�Ʋ

ĭǀƯ�ƹ�ƵŵŚŤƟř�źƾ�ƯǀŶƳź��ſŹźŝƾ�Ƴ�ŚƷǀ��ƹŹ�ƶºĩ�ŵřŵ�ƱŚºƄƳ�żƽ�
ƴģǀīźŝ�Ʋ�ŚƷƾƿ���ºƀŝ�Ʈĩřźºţ�Śŝǀ�ǇŚºŝ�ŹŚƽ��ƶºưƘƏ���ƶºƴĩ�ƽ�

źĭŹŚĪƃƽ�ưƳ�ƵŶƷŚƄƯƾ�ŵƺƃ��ƶŝ�Ư�źƔƳƾ����ƶºƴĩ�ƶºĩ�ŶºſŹ�ƽ�
�źĭŹŚĪƃN. barkeri�ŝǀƂ��ƹŹ�źºţƽ�Ƙưū�ºǀŢ��ŚºƷƽ��Śºěǀƿ�Ʋ

ƶƴĩ�ƽ�ƶĪƫƹŵ�ƲţŹŚţ�řƽ�ƬŝŚƣǀƫźŤƴĩ�Ţƾ�ŵŹřŵ���
ŪƿŚŤƳ��ƶĩ�ŵřŵ�ƱŚƄƳƘưū�ºǀ�ƶºƴĩ�Ţ�ƽ�N. barkeri��Źŵ

řżƟř�Śŝ�ƩŚſ�ƹŵ�źƷƿƯ�ƂǀƯ�ƂƷŚĩ�ƹ�ŚƯŵ�ƱřżǀƮſ�Ʊřż�ƃŚěƾ�
řżƟřƿ�ƂŢƟŚƿ��ƩŚſ�Źŵ�ƹÎÐÕÔ��Ƙưū�Ʈĩřźºţ�ƎſƺŤƯ�ºǀ�Ţ

�Żř�źţǇŚŝ�ƶŝ�Ʊō�ƩŚƘƟ�ƪůřźƯÎ��ƹŹ�ƶºƴĩ�ŵŶƗƽ����īźºŝ�źºƷ
ųǀ�ŹŚŶǀſŹ��ƟźƏŻřƾ�ſŹźŝƾ���Ţºſř�Ƶŵřŵ�ƱŚºƄƳ�ŚƷ���ƶºĩ�Źŵ

řźƃƿƶƳŚŴƬĭ�Ǝ��ŻŚſŚƷŹƽ�ĮŤƠƷƾ�ÎÍÍ��ƶºƴĩ�ƽ���źĭŹŚĪºƃ� �
N. barkeri�ƹŹƽ��źƷƶţƺŝ�ƽ�ųǀŹŚ��ƹŚůƽ�ÔÍ�īźŝ��ƿƴƘƾ�

ƶŝ��ƎſƺŤƯ�ŹƺƏÑÏ�Î�ƹŹ�ƶƴĩƽ�īźŝ�źƷ���Ƙưūǀƶƴĩ�Ţ�ƽ�
ƶĪƫƹŵ�řƽ��Żř�řŹŪƴě�ƶƴĩ�ƹŹƽ��ƶŝ�īźŝ�źƷƦƿ��ºƿ�Śƹŵ���ƶºƴĩ

Ư�ƂƷŚĩƾ�ŶƷŵ�(Karg et al., 1987)��ƶŝ��ºƯ�źƔƳƾ���Śºŝ�ŶºſŹ�
Ƙưū�ŹƺƟƹ�ƶŝ�ƶūƺţǀ�źºţ�Ţƿ�ƫŚºū�žĜǀřƹř�Źŵ�ż�ºƿ��ƪºƈƟ�ƪ

ƗřŹŻƾ��ƶºƴĩ�ƹ�ƽ���ƶºĪƫƹŵ�ƲţŹŚºţ�řƽ���ƪºƈƟ�źºųřƹř�Źŵ���Źŵ
Śưů�šŹƺƇƿƘưū�Żř�ŢǀŢ�ŚƷƽ�Ưƺŝƾ�Ʈſ�ƭŶƗ�ƹ�ƃŚěƾ��

ƶƴĩ�ŵřŶƘţ�ƎſƺŤƯ�ƽ��ƹŹ�źĭŹŚĪºƃƽ���Ư�Żř�īźºŝ�źºƷ�ºǀ�Ʊřż
ƶŝ�ř�Źŵ�ƵŶƯō�ŢſŵƿƳ�ƂƷƹĦě�Ʋǀ���Ʊō�Źŵ�ƶºĩ�ŵƹźºŝ�źţǇŚŝ�ż

�šŹƺƇƯƾ��ƩźŤƴĩ�Źŵ�ŶƳřƺţƶƴĩ�ƽ�ƶĪƫƹŵ�ƲţŹŚţ�ř�ƽ�ƶŝ�ƹƿ�ƵĦ
�ŹŵƘưūǀŢ�ŚƷƽ�ŚěǀƿƲ��ƀŝǀƯ�ŹŚŒŶƃŚŝ�źŧ����

řŚŝƿ�ƩŚſ�Źŵ�ƶĪƴÎÐÕÕ�Ƙưū�ºǀ�ƶºƴĩ�Ţ�ƽ�N. barkeri�
Ʈĩ��ƩŚſ�Żř�źţÎÐÕÔ��ŚƯř�ŵƺŝſŹźŝƾ�ƺĮƫř�ƶĩ�ŵřŵ�ƱŚƄƳ�ŚƷƽ�
ŻƺţƿŚƌƟ�Ɩƾƿ��Ʋƿřƶƴĩ����ºƗřŹŻ�ƩŚºſ�ƹŵ�źºƷ�Źŵƾ���ƕƺºƳ�Żř

ƘưŬţƾ�Ţſř����ƲǀƴĤưƷ�ƺºĮƫřƽ�Żƺţ�ºƿ�ŚºƌƟ�Ɩƾƿ��ƶºƴĩ�ƽ�
ƶĪƫƹŵ�ƲţŹŚţ�ř��ƽT. urticae��ƹŹƽ�ųǀ�ŹŚ���ƩŚºſ�ƹŵ�źºƷ�Źŵ

ÎÐÕÔ��ƹÎÐÕÕ�ƘưŬţ�ƕƺƳ�Żřƾ�ƘţǀǀŶƃ�Ʋ��ƿƴƘƾ��Źƺºƌů�
Ʋƿř�ƶƴĩ�ŵ�Źƺƌů�ƩŚưŤůř�ŚƷƿřżƟř�řŹ�ŵřźƟř�źĮƿƯ�Ƃƾ�ŶƷŵ��
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