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Abstract 
The sugar beet weevil, Lixus incanescens Boheman, is an important insect pest of sugar beet, Beta vulgaris 

L., in many parts of Iran. Strip cropping of sugar beet and alfalfa, Medicago sativa L., is a suitable strategy for 
improving the effectiveness of biocontrol agents of the sugar beet weevil. In this research, the population density 
of the sugar beet weevil and diversity of its natural enemies were studied in the strip cropping of sugar beet-
alfalfa in comparison with the monoculture of sugar beet, in Juvein countryside, Khorasan Razavi province, from 
2012 to 2013. In each sampling, the abundance of the sugar beet weevil and its natural enemies per plant were 
recorded. The densities of the sugar beet weevils in the strip cropping were significantly lower comparing to the 
monoculture. The larva of the hymenopteran parasitoid species Bracon intercessor Nees in both culture systems 
as well as seven egg predator species in strip cropping system and three egg predator species in the monoculture 
system were found. The percentage of larval parasitism and the densities of each predator in the strip cropping 
were significantly higher than the monoculture. The Shannon diversity index for the complexity of natural 
enemies in the strip cropping was higher comparing to the monoculture. The value of Morisita-Horn index for the 
complexity of the natural enemies between the experimental sugar beet cropping systems was calculated as 0.923. 
Based on these results, we have concluded that the strip cropping of sugar beet-alfalfa leads to higher diversity of 
natural enemies of the sugar beet weevil and lower population density of L. incanescens. In addition, the 
quantification of the predators� species richness and abundance in the sugar beet fields remains as an effective 
method to improve the management of the sugar beet weevil.  
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šŚƟō�ƯŒźŧ�ŶƃŚŝ��ƂƿřżƟř�ƕƺƴţ�Ƃƃƺě�ƾƷŚǀĭ�żǀƳ�ƾƯ��ŶƳřƺţ

��ŵŹƺºƯ�ƩƺƈŰƯ�ƽƹŹ�ƾƘǀŞƏ�ƱŚƴưƃŵ�ƕƺƴţ�ƂƿřżƟř�ŦƗŚŝ
��ŵƺºƃ�źºƔƳ�(Altieri & Letourneau, 1982; Price, 1997)��
ƩŚŨƯ�ƽřźŝ��Altieri & Letourneau (1982)��ŶƳŵźĩ�ƁŹřżĭ
�ƕƺƴţ�ƶĩ�ƾŤƀƿŻ�ƾƘǀŞƏ�ƱŚƴưƃŵ�šŚƟōƕŹřżƯ�Źŵ����ƍŚºŞţŹř

ŵŹřŵ�ŹƹŚŬƯ�ƎǀŰƯ�ƾƷŚǀĭ�Ƃƃƺě�Śŝ�ƾưǀƤŤƀƯ���



ƵźƄů�ƲưŬƳř�ƶƯŚƳ���Ʊřźƿř�ƾſŚƴƃèé���é���ÎÐîè������������������������������������������������������������������������������������������������������������������Ð 

ƾƬƗ��ƮƛŹ��ŶºƴƣŹŶƴƜģ�ŢºƄĩ�ƾĭŵźŤƀĭ����ƶºƤƐƴƯ�Źŵ
ƭƺƏźų�ŢǀƘưū�Ʈĩřźţ�ƶƴǀƯŻ�Źŵ�ƾƤǀƤŰţ���ŶƴƣŹŶƴƜģ�ŶƴƬŝ

���Ʊō�ƾºƘǀŞƏ�ƱŚƴưºƃŵ�ƾŤƀƿŻ�ƕƺƴţ�ƹ�Ƶŵƺƫō�ƱŚƷŚǀĭ�ŶƇŹŵ
ƮŤƀǀſ�Źŵ�Ţſř�ƵŶƄƳ�ƭŚŬƳř�ŢƄĩ�ƞƬŤŴƯ�ƽŚƷ����ŢºƄƧ
�ƍƺƬŴƯƹ���ƕƺºƴţ�ƂƿřżƟř�ŦƗŚŝ�ƶĩ�ƾƳŚƷŚǀĭ�ƽŹřƺƳ�ŢƄĩ
ƶººƳƺĭ���źººƔƳ�ŵŹƺººƯ�ƩƺººƈŰƯ�ƽƹŹ�ƾººƘǀŞƏ�ƱŚƴưººƃŵ�ƽř
ƾƯ���ƶºŝ��ŶƳƺºƃ���ƵŶºƴƿřżƟ�ŹƺºƏ��ƮŤºƀǀſ�Źŵ�ƽř����ŶºƿŶū�ƽŚºƷ

�šŚƟō�ŢƿźƿŶƯƶŤƟźĭ�Źřźƣ�ƶūƺţ�ŵŹƺƯ�řŶƳ���Ʋƿř�Żř�ƵŵŚƠŤſř
ƱŚƷŚǀĭ��ƶŝ���Īƿĥƺºƫƺĩř�ƑŚºŰƫ�ƾ���ƾưƫŚºſ�ƁƹŹ�ºŝƶ���ŹŚưºƃ

ƾƯ�ŵƹŹ�ŶƳŚưǀƣŚŝ�ƶŝ�ƍƺŝźƯ�šǈĪƄƯ�ƹƵ�ƵźƄů�Ƃĩ���Źŵ�ŚºƷ
�����ƾºƯ�ƂƷŚºĩ�żºǀƳ�řŹ�ŢºƀƿŻ�ƎǀºŰƯ��ŶºƷŵ�(Price, 1997; 

Southwood & Henderson, 2000)���
�ƢǀƤŰţ�ƾƬƇř�ƝŶƷ�źƋŚů��ŢºǀƘưū�Ʈĩřźţ�ƶƀƿŚƤƯ

ƭƺƏźų�ŶƴƣŹŶƴƜģ�ŶƴƬŝƵŵƺƫō�ƱŚƷŚǀĭ�ŶƇŹŵ����ƕƺƴţ�żǀƳ�ƹ�ƹ
�ƾƷƺŞƳřƶƳƺĭ������ŢºƟō�Ʋºƿř�ƾºƘǀŞƏ�ƱŚƴưºƃŵ�ƽř��ƕƺºƳ�ƹŵ�Źŵ

���ƪƯŚººƃ�ŢººƄĩ�ƮŤººƀǀſ�æ���ƮŤººƀǀſ��ƽŹřƺººƳ�ŢººƄĩ
ŶƴƣŹŶƴƜģ���ƹ�ƶŬƳƺƿ�ç���ƮŤƀǀſ�Ĩºţ����ŶºƴƣŹŶƴƜģ�ƾŤºƄĩ

������ƩźºŤƴĩ�ŢƿźƿŶºƯ�Źŵ�ƱřƺºŤŝ�ƶƬºƇŚů�šŚºƗǈƏř�Żř�Śţ�ŵƺŝ
ƭƺƏźų�ŵźĩ�ƵŵŚƠŤſř�ƶƤƐƴƯ�Źŵ�ŶƴƣŹŶƴƜģ�ŶƴƬŝ���

��
ƁƹŹ�ƹ�ŵřƺƯ�ŚƷ��

�ƩŚººſ�ƾººƏ�ƢººǀƤŰţ�Ʋººƿř��ƽŚººƷæèîæ��ƹæèîç��Źŵ
Ʋƿƺū�ƱŚŤſźƸƃ�Ɩƣřƹ�����ƱŚºſřźų�ƱŚŤºſř�śźºƛ�ƩŚưƃ�Źŵ

ƽƺƋŹ��Źŵ�ƶĩ�ŢƟźĭ�ƭŚŬƳř�ƕŚƠţŹřææåå��źºŤƯ���ŮƐºſ�Żř
�ŚºƿŹŵ���ƾƿŚººǀƟřźƜū�ƉźººƗ'ÑÏ��ÐÓ�ƹ�ƾƿŚººǀƟřźƜū�ƩƺººƏ�� �

'ÏÒ��ÒÔ�ŵŹřŵ�Źřźƣ��ƵŶưƗ�šǇƺƈŰƯ�ƶŤƃŚĩ���Ʋºƿř�Źŵ�ƵŶƃ
ƱŚŤººſźƸƃ����ŶººƴƣŹŶƴƜģ��ƺººū��ƭŶººƴĭ��ƹ�šŹŷ��ƶººŬƳƺƿ
ƾƯ�ƶƳřƹŶƴƷ�ŶƴƃŚŝ���

�ƕƺƳ�ƹŵŢƄĩ�ƮŤƀǀſ��ƪƯŚƃ�ŶƴƣŹŶƴƜģ�Î���ƮŤƀǀſ
��ŶºƴƣŹŶƴƜģ�ƽŹřƺƳ�ŢƄĩ���Śǀºƃźě�ƮºƣŹ����ƶºŬƳƺƿ�ƹ���ƮºƣŹ

ƶſ�Żř�ƶĩ�ƾƳřŶưƷ�ŵƺŝ�ƵŶƃ�ŢƄĩ�ƶƤƐƴƯ�Źŵ�ƪŞƣ�ƩŚſ���ƹ
�Ï���ƮŤƀǀſĨţ�����ŢůŚºƀƯ�ƶºŝ�ƭřŶºĩźƷ��ŶƴƣŹŶƴƜģ�ƾŤƄĩ

�ƾŞƿźƤţÏÍÍÍ�ƖŝźƯźŤƯ���ŵŚŬƿř�ƶƤƐƴƯ�Źŵ�Ŷƃ�ƪĪƃ��ƽŚƷÎ�
�ƹÏ�������ŶºƴƣŹŶƴƜģ�ƽŹřƺºƳ�ŢºƄĩ�Śºŝ�ƶƗŹżƯ�Źŵ�����ƶºŬƳƺƿ

ƾƫƺƏ�ŹřƺƳ�ƹŵ�Źŵ�ƶŬƳƺƿ���ƭřŶĩźƷƶŝ���ƉźºƗÒÍ���ƩƺºƏ�ƹ
ÏÍÍ�źŤƯ��ƶſ�Żř��ŶƴƣŹŶƴƜģ�ƶƗŹżƯ�ƝźƏ�ƹŵ�Źŵ�ƪŞƣ�ƩŚſ

Ţƃřŵ�ŵƺūƹ��Ÿŝ�ŹƹŶƴƣŹŶƴƜģ���ƮƣŹ�Śǀºƃźě��Ư�ŻřŒ��ƶºƀſ
ŶƴƣŹŶƴƜģ�ŹŸŝ�ƶǀƸţ�ƹ�ŭǈƇř�šŚƤǀƤŰţ���Ŷºƃ�ƶºǀƸţ�ũźĩ��

ƾƄƿŚƯŻō�ƶƗŹżƯ�ƹŵ�źƷ�Źŵ���ƵŵŚºƯō�šŚǀƬưƗ�Żř�žě���ƽŻŚºſ
ƲǀƯŻ��ŚƷŹŸŝ�ŶºƴƣŹŶƴƜģ�ƽ���ƲƿŵŹƹźºƟ�źºųřƹř�Źŵ��ƵŚºƯ���ƶºŝ

ƽƺū�ƁƹŹ�ƹ�ŶƳŶƃ�ŢƄĩ�ƶŤƄě��ƞƿŵŹ�Ʋǀŝ�ƶƬƇŚƟ��ƽŚƷ
�ŢƄĩÒå�ƾŤƳŚſ��ƶºţƺŝ�Ʋǀŝ�ƶƬƇŚƟ�ƹ�źŤƯ����ŶºƴƣŹŶƴƜģ�ƽŚºƷ
�ƽƹŹ�źººƷ�ƞººƿŵŹæÒ�ƾŤƳŚººſ��źººŤƯ�Ŷººƃ�ƶººŤƟźĭ�źººƔƳ�Źŵ

(Kouchaki & Soltani, 2003)������ŢºƃŚĩ�Żř�ŶºƘŝ�šŚºǀƬưƗ
ƪƯŚƃ�Ĩƴţ�ƹ�Ʊŵźĩ�ƞƬƗ�Ʋǀūƹ��ƝźƗ�Śŝ�ƢŝŚƐƯ�ŻźƷ�ƽŚƷ
ŵ�ŪƿřŹƶŝ�ƶƤƐƴƯ�Ź�Ŷƃ�ƭŚŬƳř�ƾŤſŵ�šŹƺƇ���ƶƗŹżƯ�ƽŹŚǀŝō

�ƶŝƮƔƴƯ�ƪƇřƺƟ�źƷ�æå�Ĩƿ�ŻƹŹ��ŢºƟźĭ�šŹƺƇ�ŹŚŝ�ƹ��Żř
ƵźƄů�ƝźƈƯ�Ƃĩ��ŚƷ�żǀƳ�śŚƴŤūřŶƃ���

�ŢǀƘưū�Ʈĩřźţ�ƹ�ƮŴţƹŹǇ�ƭƺƏźų�ŶƴƬŝ���ŶƴƣŹŶƴƜģ
�Ƶŵƺƫō�ƱŚƷŚǀĭ�ŶƇŹŵƹ����ƾºƳřƹřźƟ�ƹ�ŵřŶºƘţ�żǀƳ�ƶºƳƺĭ���ƽŚºƷ

ƾƘǀŞƏ�ƱŚƴưƃŵ�ŢƟō�Ʋƿř��źƷ�Źŵ�ƕƺƳ�ƹŵ�ƮŤƀǀſŢƄĩ��Żř
ƶƳƺưƳ�ƢƿźƏ�Ŷƃ�ƲǀǀƘţ�ƽŹřŵźŝ��ƶƳƺưƳ�ƽŹřŵźŝ����ƱŚºƯŻ�Żř�ŚºƷ

ƵŶƷŚƄƯ�ƭƺƏźų�ƹŹǇ�ƹ�ƮŴţ��ŶƴƣŹŶƴƜģ�ƱŚƷŚǀĭ�ƽƹŹ�ŶƴƬŝ
������ŻƹŹ�ŢºƄƷ�źºƷ�ƪºƇřƺƟ�ƶºŝ�ƹ�Ŷºƃ�ŻŚƛō�ƵŚƯźǀţ�Ʃƹř�Źŵ

Ĩƿ���Śºţ�ŹŚŝ��ŹƺƿźƸºƃ�ƶºưǀƳ���ƵŚºƯ���ŵŹŻ�Śºŝ�ƝŵŚºƈƯ���ƱŶºƃ
īźŝ�ƾƳŚŤŰţ�ƽŚƷ����ŢºƟŚƿ�ƶºƯřŵř������Ŷºůřƹ�ƢºǀƤŰţ�Ʋºƿř�Źŵ
ƶƳƺưƳ��ƽŹřŵźŝ��Ŷºƃ�śŚºŴŤƳř�ŶƴƣŹŶƴƜģ�ƵŚǀĭ�Ĩƿ����źºƷ�Źŵ

ƶƳƺưƳ�ŢŝƺƳ�ƶŝ�ƶƗŹżƯ�źƷ�Żř�ƽŹřŵźŝ��ƾƟŵŚƈţ�ŹƺƏæÓ��ƶţƺŝ
ŶƳŶƃ�ƾſŹźŝ��ƱŚƿŚƃ��ƶĩ�Ţſř�źĩŷ��ƭŻǇ�ƶºƳƺưƳ�ŵřŶƘţ��Śºŝ

��ƩƺºƯźƟ�Żř�ƵŵŚƠŤºſř�N = (1.96 / D)2 × (S / x )2���ƶŞºſŚŰƯ
Ŷƃ��ƶƐŝřŹ�Ʋƿř�Źŵ��N�����ŜºſŚƴƯ�ƶºƳƺưƳ�ŵřŶƘţS���ƝřźºŰƳř

Ƶŵřŵ�ŹŚǀƘƯ�ƶƳƺưƳ�Żř�ƪƇŚů�ƽŚƷ���ƶǀƫƹř�ƽŹřŵźŝx���ƲǀĮƳŚºǀƯ
Ƶŵřŵ��ƶººƳƺưƳ�ƽŚººƷ��ƶººǀƫƹř�ƽŹřŵźººŝ��ÖÓ�Î���ƩƹŶººū�ŵŶººƗ� �

(Hsu et al., 2001)�ƹ�D���ƂƿŚºƯŻō�Ţƣŵ�ŮƐſ�Ţºſř���ƶºĩ



Ñ����������������������������������������������������ƱřŹŚƨưƷ�ƹ�ƽŶŝŚƗ��ţŐŶƴƣŹŶƴƜģ�ƽŹřƺƳ�ŢƄĩ�źǀŧ��ƭƺƏźų�ŢǀƘưū�Ʈĩřźţ�źŝ�ƶŬƳƺƿ�ŶƴƣŹŶƴƜģ�ŶƴƬŝ������

ƶŝ�Ʊō�ŹřŶƤƯ��ƩƺưƘƯ�ŹƺƏÏÒ�Í����ƾºƯ�ƶºŤƟźĭ�źºƔƳ�Źŵ���ŵƺºƃ
(Southwood & Henderson, 2000)���źºººƷ�Źŵ�ŢºººŝƺƳ

ƶƳƺưƳ��ŵřŶƘţ�ƽŹřŵźŝÎÓ�ƶŝ�ƵŚǀĭ�����Ţºĩźů�Śºŝ�ƾƟŵŚºƈţ�ŹƺƏ
�īřżĮƿŻ(Z)�ƹ��źƷ�ƪƇřƺƟ�ŚŝÎÍ��ƭŶƣ��ƶºţƺŝ�Ĩºƿ��źºƷ�Źŵ�

�ƾƄƿŚƯŻō�ƶƗŹżƯ�ƶŝ��ƽŚƴŨŤſřŪƴě����ƶºƗŹżƯ�ƶǀºƃŚů�Żř�źºŤƯ��
Ŷƃ�ƾſŹźŝ��ƺƄƳ�ƶĪƴƿř�ƶŝ�ƶūƺţŚŝ�ƹ��ƾŤƀƿŻ�ƪůřźƯ�ƽŚưƳ

ƮŴţ�ƹ��Ʋƿř�ƹŹǇƾƯƺƏźųźſ��īźºŞƯŵ�ƪųřŵ����ƽźĜºſ�ŚºƷ
ƾƯ�����ƽřźºŝ�ƲƿřźŝŚºƴŝ��ŵƺºƃ�ƁŹŚưºƃ����ƹ�ƮºŴţ�ŵřŶºƘţƹŹǇ�

ƭƺƏźų�ŶƴƬŝ�ƶŝ�īźŞƯŵ�ƭŚưţ��ŶƴƣŹŶƴƜģ�ƵŚǀĭ�Ĩƿ�ƽřŻř��ƽŚƷ
����ŲƿŹŚºţ�źºĩŷ�Śºŝ�ƹ�řŶū�ƶƣƺƏ�ƪŰƯ�Żř�ƵŚǀĭ�źƷ�ƶŝ�ƍƺŝźƯ

Ɩưū�ƽŹƹō��ƹŢƄĩ�ƮŤƀǀſ�ƕƺƳ�ŶƴƣŹŶƴƜģ��ƶƀǀĩ�Źŵ��ƽŚƷ
���ŶƳŶºƃ�ƪºƤŤƴƯ�ƵŚĮºƄƿŚƯŻō�ƶŝ�ƾĪǀŤſǈě���ƵŚĮºƄƿŚƯŻō�Źŵ��

īźŞƯŵ�ƺƿźŤſř�źƿŻ�ŚƷ�ęƺĪſƹźĪǀƯ�ŢƃŹŵ�Śŝ���ƾƿŚºưƳÑÍ�
źŝřźŝ���ƮºŴţ�ŵřŶƘţ�ƹ�ƵŶƃ�Ƶŵřŵ�Ɓźŝ�żǀţ�ƚǀţ�Żř�ƵŵŚƠŤſř�Śŝ�
ƹ�īźŞƯŵ�ƪųřŵ�ŵƺūƺƯ�ƹŹǇ�ƶŝ�ŚƷ��ƁŹŚưƃ�ƵŚǀĭ�Ĩƿ�ƽřŻř

ŶƳŶƃ�ŢƃřŵŵŚƿ�ƹ��ƲǀƴĤưƷ����ƮƫŚºſ�ƹ�Ƶŵƺƫō�ƱŚƷŚǀĭ�ŵřŶƘţ
Ŷººƃ�ŢººƃřŵŵŚƿ�ƹ�ƁŹŚưººƃ�żººǀƳ�ƶººƗŹżƯ�źººƷ�Źŵ���ƽřźººŝ

Ɩưū����źų�ƾºƘǀŞƏ�ƱŚƴưºƃŵ�ƾƿŚºſŚƴƃ�ƹ�ƽŹƹō�ƭƺºƏ���ŶºƴƬŝ
ƶƳƺưƳ��ŢƄĩ�ƮŤƀǀſ�ƕƺƳ�ƹŵ�Żř�ĨƿźƷ�Źŵ�ŶƴƣŹŶƴƜģ��ƽŚƷ

ƶŝ�ƹŹǇ�ƹ�ƮŴţ�ƶŝ�Ƶŵƺƫō���žºƠƣ�ƪºųřŵ�ƶƳŚĭřŶū�ŹƺƏ���ƽŚºƷ
ƶŝ�ƽŹƺţ�ƁƺěŹŵ�Śŝ�ƾƳřƺǀƫ����ŶºƃŹ�ĨºƣŚƏř�Źŵ�ƶƿƺƸţ�ŹƺƔƴƯ

�ƽŚººƯŵ�Źŵæ�t�çÒ���ƾŞººƀƳ�ŢººŝƺƏŹ��ŽƺǀººƀƬſ�ƶººūŹŵ� �
Ò�t�Òå��ƽŹƺƳ�ƵŹƹŵ�ƹ�ŶƇŹŵæÑ���ƹ�ƾƿŚƴºƃƹŹ�ŢƗŚſí�

������ŶºǀƿƺŤƿŻřŹŚě�ƽŚºƷŹƺŞƳŻ�ŹƺºƸƓ�ƱŚºƯŻ�Śºţ�ƾĪƿŹŚţ�ŢƗŚſ
ƶĮƳ�ŶƳŶƃ�ƽŹřŵ��������ŶºǀƿƺŤƿŻřŹŚě�ƽŚºƷŹƺŞƳŻ�ŹƺºƸƓ�Żř�žºě

ƶŤƿŻřŹŚě�ƽŚƷƹŹǇ�ŵřŶƘţ���ŶƳŶºƃ�ŢƃřŵŵŚƿ�ƹ�ƁŹŚưƃ�ƵŶƃ
����ƾƿŚºſŚƴƃ�ƽŚƷŶºǀƬĩ�ŽŚºſřźŝ�ŶǀƿƺŤƿŻřŹŚě�ŹƺŞƳŻ�ƶƳƺĭ�ƹ

Ŷººƃ�ƾƿŚººſŚƴƃ�źººŞŤƘƯ�(Baltazar, 1964)��ƵƹǈººƗ���Ʊōźººŝ
ƳƶƳƺư�ƵŹƺě�ƽřŹřŵ�ƽŚƷ�žƠƣ�Źŵ�źĭŹŚĪƃ�ƽŚƷ���ƾƳřƺºǀƫ�ƽŚƷ

ƶŝ�ƽŹƺţ�ƁƺěŹŵ�Śŝ����ơŚºƏř�ƽŚºƯŵ�Ǝƿřźƃ�Źŵ�ƶƿƺƸţ�ŹƺƔƴƯ
ƶĮƳ�ŶƳŶƃ�ƽŹřŵ���īźºŞƯŵ�������ƚƫŚºŝŚƳ�ƪºůřźƯ�ƶºŝ�Ƶŵƺºƫō�ƽŚºƷ

ƭƺƏźų�ƶŝ�ŶƴƬŝ�ƵŹƺě�ŹŚǀŤųř�Źŵ�ƶƳřŻƹŹ�ŹƺƏ��ŚƷźĭŹŚĪƃ�ƽŚƷ

ƾƳŚƯŻ�Śţ�Ŷƃ�Ƶŵřŵ�Źřźƣ�Ʊō�ƶĩ����ƪºƯŚĩ�ƵźºƄů�ƶƬůźƯ�ƶŝ�ŚƷ
ƳŶƃ�ƪƿŶŞţŶ��ƶƳƺĭ�žĜſ��ƽŚƷŶǀƬĩ�ŽŚſřźŝ�źĭŹŚĪƃ�ƽŚƷ

��ŶƳŶººƃ�ƾƿŚººſŚƴƃ�źººŞŤƘƯ(Bei-Bienko et al., 1967)��
��ƵŹƺºě�ŵřŶºƘţ��ƲǀƴĤưƷ������Żř�ĨºƿźƷ�ƪºƯŚĩ�šřźºƄů�ƹ�ŚºƷ

ƶƳƺĭ�����ŢºƃřŵŵŚƿ�ƹ�ƁŹŚưºƃ�ƶºƳƺưƳ�źƷ�Źŵ�źĭŹŚĪƃ�ƽŚƷ
Ŷƃ����ƩŚºſ�Żř�ĨºƿźƷ�ƽřźŝ�ŹŚĩ�Ʋƿř���ƽŚºƷÎÐÖÎ��ƹÎÐÖÏ�

Ŷƃ�ŹřźĪţ��Ƶŵřŵ�Żř��ƽřźŝ�ƶƬƇŚů�ƽŚƷ�Î����ƶºƀƿŚƤƯ��Ʈĩřźºţ
�ŢǀƘưūƭƺƏźų�ƹŹǇ�ƹ�ƮŴţ�����ƱŚºƷŚǀĭ�ŶºƇŹŵ�żºǀƳ�ƹ�ŶƴƬŝ

Ƶŵƺƫō���Ï��ƶƀƿŚƤƯ��ƮĩřźţŻř�ĨƿźƷ�ƶƳƺĭ���ƹ�źĭŹŚĪºƃ�ƽŚƷ
�ŚºƷƹŹǇ�ƮƀǀŤƿŻřŹŚě�ŶƇŹŵ���Ð������ƾºƳřƹřźƟ�ŶºƇŹŵ�ƲǀºǀƘţ

ƶƳƺĭ�Żř�ƭřŶƧźƷ�ƾŞƀƳ��ƽŚƷƾƘǀŞƏ�ƱŚƴưƃŵ���Ñ����ƶŞºſŚŰƯ
��ƕƺººƴţ�ƆųŚººƃ��ƳŚººƃƱƺ�(Shannon)�(H)��ƆųŚºººƃ�ƹ

�ƾŤųřƺƴĪƿƱƺƳŚƃ�(E)�ƶƳƺĭ�ƽřźŝ��ƽŚƷ�ƾºƘǀŞƏ�ƱŚƴưƃŵ��ƹ
�Ò���ƶºƳƺĭ�ƕƺƴţ�ŢƷŚŞƃ�ƆųŚƃ�ƶŞſŚŰƯ�ƽř��ŚŤǀºƀƿŹƺƯ��

ƱŹƺƷ�(Morisita-Horn)�(CMH)�ƶƳƺĭ�ƽřźŝ���ƽŚºƷ��ƱŚƴưºƃŵ
ƾƘǀŞƏ�ƭƺƏźų���ŶºƴƣŹŶƴƜģ�ŶƴƬŝ���ƕƺºƳ�ƹŵ�Ʋǀºŝ�Źŵ��ƮŤºƀǀſ

ŶƴƣŹŶƴƜģ�ŢƄĩ��ƵŵŚƠŤſřŶƃ���
�ƱƺƳŚƃ�ƕƺƴţ�ƆųŚƃ�ŻřƶƳƺĭ�ƕƺƴţ�ƶŞſŚŰƯ�ƽřźŝ��ƽř

ƾƘǀŞƏ�ƱŚƴưƃŵ�ƭƺƏźų����ŶºƴƣŹŶƴƜģ�ŶºƴƬŝ��źºƷ�Źŵ��ƮŤºƀǀſ
�ŢƄĩŶƃ�ƵŵŚƠŤſř����ƪºƯŚƗ�ƹŵ�Żř�ƆųŚƃ�Ʋƿř�ƶŞſŚŰƯ�Źŵ

ƶººƳƺĭ�Żř�ƭřŶººĩźƷ�ƾººƳřƹřźƟ�ƹ�ƶººƳƺĭ�ŵřŶººƘţ�ƾƬººƇř��ƽŚººƷ� �
��

��
��
ƪĪƃÎ��ſǀ��ŹřƺºƳ�ŢºƄĩ�ƮŤƀƽ��ŶºƴƣŹŶƴƜģ��ƿ�ƶºŬƳƺ��Źŵ

ƺū�ƶƤƐƴƯƿƲ���
Fig. 1. The strip cropping of sugar beet-alfalfa in 
Jovein region. 
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�ƪĪƃÏ��Ĩţ�ƮŤƀǀſ�ŶƴƣŹŶƴƜģ�ƾŤƄĩ�Ʋƿƺū�ƶƤƐƴƯ�Źŵ���
Fig. 2. The monoculture of sugar beet in Jovein region. 

��
�ƱŚƴưƃŵƾƘǀŞƏ�Ŷƃ�ƵŵŚƠŤſř���ƩƺƯźƟ�ŽŚſřźŝ�ƆųŚƃ�Ʋƿř

H = -∑ pi ln pi��Ŷƃ�ƶŞſŚŰƯ(Magurran, 2004)����Ʋºƿř�Źŵ
�ƶƐŝřŹH��ƹ�ƱƺƳŚƃ�ƕƺƴţ�ƆųŚƃpi���Ţºſř�ƽŵřźƟř�ŢŞƀƳ

�ƶƳƺĭŹŵ�ƶĩi�ƭř�(ni / N)�ŶƳŹřŵ�ŵƺūƹ��źƷ�ƵŻřŶƳř��Ʋƿř�ŹřŶƤƯ
ƾƯ�ƱŚƄƳ�ŶƃŚŝ�źŤưĩ�ƆųŚƃ���ƶºƳƺĭ�ŵřŶºƘţ�ƶĩ�ŶƷŵ���ƽŚºƷ

ƾƘǀŞƏ�ƱŚƴưƃŵ��ƹ�źŤưĩ�ƶƗŹżƯ�Źŵ�ƶĪƴƿř�Śƿ��ƾºĪƿ�ƾƳřƹřźƟ
ƶƳƺĭ�Żř�ƶƳƺĭ�źƿŚſ�Śŝ�ƶƀƿŚƤƯ�Źŵ�ŚƷ��Ţºſř�źŤƄǀŝ�ƾƬǀų�ŚƷ��

źƷ�ƪŝŚƤƯ�Źŵ�ƳřƵŻřŶ��ƱŚƄƳ�ŶƃŚŝ�źŤƄǀŝ�ƆųŚƃ�Ʋƿř�ŹřŶƤƯ
ƾƯ�ƶƳƺĭ�ŵřŶƘţ�ƶĩ�ŶƷŵ��ƽŚƷ��ƾºƘǀŞƏ�ƱŚƴưºƃŵ���ƶºƗŹżƯ�Źŵ

�ƹ�źŤƄǀŝ�ƶĪƴƿř�ŚƿƱō�ƾŞƀƳ�ƾƳřƹřźƟ���ľŚºŞƿźƤţ�ŚºƷ���ŢºųřƺƴĪƿ
Ţſř���

���ƶŞººſŚŰƯ�ƽřźººŝ�ƱƺƳŚººƃ�ƾŤųřƺººƴĪƿ�ƆųŚººƃ�Żř
ƶƳƺĭ�ƾŤųřƺƴĪƿ��ƽŚƷƾƘǀŞƏ�ƱŚƴưƃŵ��źƷ�ŹŵŢƄĩ�ƮŤƀǀſ�

Ŷƃ�ƵŵŚƠŤſř���ƆųŚƃ�Żř�ƾƘŝŚţ�ƱƺƳŚƃ�ƾŤųřƺƴĪƿ�ƆųŚƃ
ƾƯ�ƶƳƺĭ�ŵřŶƘţ�ƹ�ƱƺƳŚƃ�ƕƺƴţ�ŶƃŚŝ�����ƆųŚºƃ�Ʋºƿř�ƢºŞƏ�

�ƩƺƯźƟE = H / ln S���Ŷºƃ�ƶŞſŚŰƯ(Magurran, 2004)���Źŵ
�ƶƐŝřŹ�ƲƿřE���ƱƺƳŚƃ�ƾŤųřƺƴĪƿ�ƆųŚƃH��ƕƺƴţ�ƆųŚƃ
�ƹ�ƱƺƳŚƃS�ƾƯ�ƶƳƺưƳ�Źŵ�ƶƳƺĭ�ŵřŶƘţ�ŶƃŚŝ��ƶŝ�ƽŹƺƏ��źƷ�ƶĩ

ƵŻřŶƳř�ƶƳƺĭ�ƕƺƴţ�Ʊō�ƾŞƀƳ�ƾƳřƹřźƟ�ƹ�źŤƄǀŝ�ƽř���ľŚºŞƿźƤţ�ŚºƷ�
ŶƃŚŝ�ŢųřƺƴĪƿƾƯ�ƂƿřżƟř�ƾŤųřƺƴĪƿ�ƆųŚƃ���ŶŝŚƿ���

ŚŤǀƀƿŹƺƯ�ŢƷŚŞƃ�ƆųŚƃ�Żř���ƶŞſŚŰƯ�ƽřźŝ�ƱŹƺƷ
ƶƳƺĭ�ƕƺƴţ�ŢƷŚŞƃ�ŹřŶƤƯ�ƽř�ƾƘǀŞƏ�ƱŚƴưƃŵ�ƭƺƏźų��ŶºƴƬŝ�

�ŶƴƣŹŶƴƜģ�ƲǀŝĨţ�ƹ�ƽŹřƺƳ�ŢƄĩ�ƮŤƀǀſ�ƕƺƳ�ƹŵ��ƾŤƄĩ
Ŷƃ�ƵŵŚƠŤſř���ŢƷŚŞƃ�ƆųŚƃŚŤǀƀƿŹƺƯ�����Ʋǀºŝ�ƱŹƺºƷ�ƹŵ

�ŢººƄĩ�ƮŤººƀǀſ�ƕƺººƳ��ƩƺººƯźƟ�ŽŚººſřźŝ�ƶººƘƫŚƐƯ�ŵŹƺººƯ� �
CMH = 2 ∑ (ai bi) / (da + db) × (Na × Nb)����Ŷºƃ�ƶŞºſŚŰƯ

(Magurran, 2004)���ƶƐŝřŹ�Ʋƿř�ŹŵNa���Źŵ�ŵřźºƟř�ƪĩ�ŵřŶƘţ
�ƵŚǀĭA��Nb����ƵŚºǀĭ�Źŵ�ŵřźºƟř�ƪĩ�ŵřŶƘţB��ai���ŵřźºƟř�ŵřŶºƘţ�
�ƶƳƺĭi�ƵŚǀĭ�Źŵ�ƭřA��bi���ƶºƳƺĭ�ŵřźƟř�ŵřŶƘţi���ƵŚºǀĭ�Źŵ�ƭřB��

da = ∑ ai
2 / Na

2��ƹdb = ∑ bi
2 / Nb

2��ƾºƯ��ŶƴºƃŚŝ����ƆųŚºƃ
ŚŤǀƀƿŹƺƯ�ŢƷŚŞƃ����Ţºſř�źºǀƜŤƯ�Ĩƿ�Śţ�źƠƇ�Ʋǀŝ�ƱŹƺƷ��
ƱŚƄƳ�źƠƇ�ŵŶƗ�����ŢƷŚŞºƃ�ŵƺºŞƳ�ƵŶºƴƷŵ�Ŝºǀĩźţ��ƶºƳƺĭ��ƽř
ƾƘǀŞƏ�ƱŚƴưƃŵ���ƕƺºƳ�ƹŵ�Ʋǀŝ��ŢºƄĩ�ƮŤºƀǀſ���ŶºƴƣŹŶƴƜģ

��ƾºƯ�ƱŚºƄƳ�Ĩƿ�ŵŶƗ�ƹ�Ţſř�����ƶºƳƺĭ�Ŝºǀĩźţ�ƶºĩ�ŶºƷŵ��ƽř
ƾƘǀŞƏ�ƱŚƴưƃŵ���ƕƺºƳ�ƹŵ�Ʋǀŝ��ŢºƄĩ�ƮŤºƀǀſ���ŶºƴƣŹŶƴƜģ

ľǈƯŚĩ��ƲĮưƷƾƯ�ŶƃŚŝ���ƶŝƱŚǀŝ�źĮƿŵ���źƷŻřŶƳř�Ʋƿř�ŹřŶƤƯ�Ƶ
����ĨºƿŵżƳ�Ĩºƿ�ŵŶºƗ�ƶºŝ�źƠƇ�ŵŶƗ�Żř�ƆųŚƃ����źºţ����ŵƺºƃ

ƶƳƺĭ�ƕƺƴţ�ŢƷŚŞƃ��ƽřƾƘǀŞƏ�ƱŚƴưƃŵ��ƕƺƳ�ƹŵ�Ʋǀŝ�ƮŤƀǀſ
ŢƄĩ��źŤƄǀŝ�ŶƴƣŹŶƴƜģŵƺŝ�ŶƷřƺų����

��
�ƶƿżŬţ�ƪǀƬŰţ�ƹƽŹŚƯō��

ƆųŚººƃ�ƽŚººƷ�ƺººƴţ�ƽřźººŝ�ƱƺƳŚººƃ�ƾŤųřƺººƴĪƿ�ƹ�ƕ
ƶƳƺĭ���ƽŚºƷ��ƾºƘǀŞƏ�ƱŚƴưºƃŵ���ƕƺºƳ�ƹŵ�Źŵ��ŢºƄĩ�ƮŤºƀǀſ�

ƭźƳ�Żř�ƵŵŚƠŤſř�Śŝ�ŶƴƣŹŶƴƜģ��ŹřżƟřExcel���ŶƳŶºƃ�ƶŞºſŚŰƯ��
Ƶŵřŵ��ŢººǀƘưū�Ʈĩřźººţ�ƽŚººƷ�ƹŹǇ�ƹ�ƮººŴţƭƺººƏźų��ŶººƴƬŝ

ŶººƴƣŹŶƴƜģ�źƷ�Ʈĩřźººţ��Ƶŵƺººƫō�ƱŚººƷŚǀĭ�ŶººƇŹŵ���Żř�Ĩººƿ
ƶƳƺĭ�����ƹŵ�Źŵ�ŚºƷƹŹǇ�ƮºƀǀŤƿŻřŹŚě�ŶºƇŹŵ�ƹ�źĭŹŚĪƃ�ƽŚƷ

������ƱƺºƯŻō�Żř�ƵŵŚƠŤºſř�Śºŝ�ŢºƄĩ�ƮŤºƀǀſ�ƕƺƳT���ŮƐºſ�Źŵ
�ŶƇŹŵ�Ūƴě�ƩŚưŤůřƶƀƿŚƤƯ��ŶƳŶƃ(SAS Institute, 1999)��

ŚŤǀƀƿŹƺƯ�ŢƷŚŞƃ�ƆųŚƃ�ƶŞſŚŰƯ���ƽřźŝ�ƱŹƺƷ��Ŝºǀĩźţ
ƶƳƺĭ��ƽŚƷƾƘǀŞƏ�ƱŚƴưƃŵ��ƕƺƳ�ƹŵ�Ʋǀŝ�Źŵ��ŢºƄĩ�ƮŤºƀǀſ�

�ŶƴƣŹŶƴƜģ�Śŝ��ƵŵŚƠŤºſř�ƭźºƳ�Żř��żºƟř�ŹřEstimateS Win 8.20�
ŢƟźĭ�šŹƺƇ�(Colwell, 2006)���

��



Ó����������������������������������������������������ƱřŹŚƨưƷ�ƹ�ƽŶŝŚƗ��ţŐŶƴƣŹŶƴƜģ�ƽŹřƺƳ�ŢƄĩ�źǀŧ��ƭƺƏźų�ŢǀƘưū�Ʈĩřźţ�źŝ�ƶŬƳƺƿ�ŶƴƣŹŶƴƜģ�ŶƴƬŝ������

ŪƿŚŤƳ��
ƭƺƏźų�ƹŹǇ�ƹ�ƮŴţ�ŢǀƘưū�Ʈĩřźţ��ŶƴƣŹŶƴƜģ�ŶƴƬŝ�ŶƇŹŵ�ƹ

Ƶŵƺƫō�ƱŚƷŚǀĭ��
ƮŴţ�ŢǀƘưū�Ʈĩřźţ��ƹƭƺƏźų�ƹŹǇ��ŶºƴƣŹŶƴƜģ�ŶƴƬŝ�

�Źŵ�ƮŤƀǀſ�Ʋǀŝ���ƽŹřƺºƳ�ŢºƄĩ�ƹ�Ĩºţ����ŶºƴƣŹŶƴƜģ�ƾŤºƄĩ
ƾƴƘƯ�ƝǈŤųř��ŵřŵ�ƱŚºƄƳ�ƽŹřŵ��ÍÏÒÑ�Í�=�P��ÏÒ�Ï�=�t��

�ÐÍ�=�df��ƹÍÍÏÓ�Í�=�P��ÍÐ�Ð�=�t���ÐÍ�=�df��ƩŚºººſ�Źŵ
ÎÐÖÎ��ÍÏÐÑ�Í�=�P��ÏÕ�Ï�=�t���ÐÍ�=�df�ƹ�ÍÍÍÓ�Í�=�P��
ÑÓ�Ð�=�t���ÐÍ�=�df��ƩŚſ�ŹŵÎÐÖÏ���ŵřŵ�ƱŚƄƳ�ŪƿŚŤƳ���ƶºƧ

ƶƘƫŚƐƯ�ŵŹƺƯ�ƩŚſ�ƹŵ�źƷ�Źŵ���ƹŹǇ�ƹ�ƮŴţ�ŢǀƘưū�Ʈĩřźţ
ƭƺƏźų������Śºŝ�ƶºƀƿŚƤƯ�Źŵ�ƽŹřƺºƳ�ŢºƄĩ�Źŵ�ŶƴƣŹŶƴƜģ�ŶƴƬŝ
ƮŤƀǀſ�Ĩţ�ƾŤƄĩ�ƶŝ�ŹƺƏ�ƾƴƘƯ�ƽŹřŵ�źŤưĩ�ŵƺŝ��ƩƹŶū�Î����

����ƭƺºƏźų�ƹŹǇ�ƹ�ƮºŴţ�Ʈĩřźºţ�šřźºǀǀƜţ�ŶƳƹŹ���ŶºƴƬŝ
ŶƴƣŹŶƴƜģ�źǀţ�ƪƿřƹř�Żř�ƽŶƃŹ�ƪƈƟ�ƾƏ����Ǝºſřƹř�Śºţ�ƵŚƯ
ŹƺƿźƸƃ�ƩŚſ�ƾƏ�ƵŚƯ��ƽŚƷÎÐÖÎ��ƹÎÐÖÏ��ƮŤƀǀſ�ƹŵ�Źŵ

�ƽŹřƺƳ�ŢƄĩ�ƹĨţ�ƪĪƃ�Źŵ�ƾŤƄĩ�ƽŚƷ�Ð��ƹÑ�řŹřƿ�ƵŶƃ�ƶ
Ţſř����ƶºƘƫŚƐƯ�ŵŹƺºƯ�ƩŚſ�ƹŵ�źƷ�Źŵ���ƮºŴţ����Ʋºƿř�ƽŹřŸºĭ

źǀţ�ƪƿřƹř�Żř�ƾƯƺƏźųźſ�����ŢƟźºƄǀě�Śºŝ�ƹ�Ŷºƃ�ƕƹźƃ�ƵŚƯ
�Śţ�ŶƃŹ�ƪƈƟƭƹŵ�ŵřŵźƯ�Ţƃřŵ�ƾƄƿřżƟř�ŶƳƹŹ�ƵŚƯ���Ʈĩřźţ

ƮŴţ�ŚƷ��ŻřƮƷŵ�ŵřŵźƯ��Śţ�ƵŚƯ�ƮƷŵŻŚºƿ��ŹƺƿźƸºƃ����ŶºƳƹŹ�ƵŚºƯ
�ŵřŵ�ƱŚƄƳ�ƾƄƷŚĩ�ƪĪƃ�ƽŚƷ�Ð�ƹÑ����ŵŹƺƯ�ƩŚſ�ƹŵźƷ�Źŵ

��Żř�ƾƯƺƏźųźºſ�Ʋƿř�ƽŚƷƹŹǇ��ƶƘƫŚƐƯ�ƮºƸƳ��źºǀţ���Źŵ�ƵŚºƯ
żƯřƕŹ��Ʈĩřźţ�ƹ�ŶƳŶƃ�ƵŶƷŚƄƯ�ƾƄƿŚƯŻōƱō��ŢƟźƄǀě�Śŝ�ŚƷ

ƪƈƟ�ŶƃŹ���ŚţƮƷŵ�ŵřŵźƯ��ƵŚƯ�ƽřŹřŵ�ƾºƄƿřżƟř�ŶƳƹŹ��ŵƺºŝ��
�Żř�ŚƷƹŹǇ�ƮĩřźţƮƷŶŬƷ�ŵřŵźƯ��Śţ�ƵŚƯƮƷŵŻŚƿ�ŹƺƿźƸƃ��ƵŚƯ

ƄƷŚĩ�ŶƳƹŹ�ƾŢƃřŵ��ƵƹǈƗ����Ʊōźºŝ��ŲƿŹŚºţ�ƭŚºưţ�Źŵ���ƽŚºƷ
ƶƳƺưƳ�ƶƘƫŚƐƯ�ŵŹƺƯ�ƩŚſ�ƹŵźƷ�Źŵ�ƽŹřŵźŝ����ƹ�ƮºŴţ�Ʈĩřźţ

Śŝ�ƶƀƿŚƤƯ�Źŵ�ƽŹřƺƳ�ŢƄĩ�Źŵ�ƹŹǇ���ƮŤºƀǀſ�Ĩºţ���ƾŤºƄĩ
�ŵƺŝ�źŤưĩ�ƪĪƃ��ƽŚƷÐ��ƹÑ����

�ŶººƇŹŵ����ƽŚººƷƹŹǇ�ƹ�ƮººŴţ�ƶººŝ�Ƶŵƺººƫō�ƱŚººƷŚǀĭ�
ƭƺººƏźų���Źŵ�ŶººƴƣŹŶƴƜģ�ŶººƴƬŝŲƿŹŚººţ���ƞººƬŤŴƯ�ƽŚººƷ

ƶƳƺưƳ��Źŵ�ƽŹřŵźŝ�ŢƄĩ�ƮŤƀǀſ�ƹŵ��Ĩºţ�ƹ�ƽŹřƺºƳ���ƾŤºƄĩ

�ŶƴƣŹŶƴƜģƩŚſ�Źŵ��ƽŚƷæèîæ��ƹæèîç��ƪĪƃ�ŹŵÒ��ƶƿřŹř
Ţſř�ƵŶƃ��źǀţ�Źŵ����ŵřŵźºƯ�Ʃƹř�ƶºưǀƳ�ƹ�ƵŚºƯ��ƵŚºƯ����ŶºƇŹŵ

�Ƶŵƺƫō�ƱŚƷŚǀĭĨţ�ƮŤƀǀſ�Źŵ����Żř�źŤºƄǀŝ�ŶºƴƣŹŶƴƜģ�ƾŤƄĩ
ŶƴƣŹŶƴƜģ�ƽŹřƺƳ�ŢƄĩ�ƮŤƀǀſ��ŵƺŝ�ƶŬƳƺƿ��ƶưǀƳ�Źŵ�ƾƫƹ

ŵřŵźƯ�ƭƹŵ�ŹƺƿźƸƃ�Ʃƹř�ƶưǀƳ�ƹ�ƵŚƯ��ƵŚºƯ�����ƱŚºƷŚǀĭ�ŶºƇŹŵ
ŵƺŝ�źŝřźŝ�ŢƄĩ�ƮŤƀǀſ�ƹŵ�źƷ�Źŵ�Ƶŵƺƫō���ƪĪƃÒ����

��
ƭƺƏźų�ƾƘǀŞƏ�ƱŚƴưƃŵ��ŶƴƬŝ��ŶºƴƣŹŶƴƜģ�ƹ���ƾºƳřƹřźƟ�ŶºƇŹŵ

Ʊō�ŚƷ��
ƶƳƺĭ�ƭƺƏźų�ƾƘǀŞƏ�ƱŚƴưƃŵ�ƽŚƷ��Źŵ�ŶƴƣŹŶƴƜģ�ŶƴƬŝ

�ƮŤƀǀſ�ƹŵ�źƷĨţ�ƹ�ƽŹřƺƳ�ŢƄĩ���ƾŤºƄĩ��ŶºƴƣŹŶƴƜģ�Źŵ
��ƩƹŶºū�Źŵ�ƽƺƋŹ�ƱŚſřźų�ƱŚŤſř�Ʋƿƺū�ƶƤƐƴƯÏ���ƶºƿřŹř

ƵŶƃ�ŶƳř�����ŢºƄĩ�ƮŤºƀǀſ�Źŵ�ƽŹřƺºƳ����Ĩºƿ��ƶºƳƺĭ�ŹƺºŞƳŻ�
ƹŹǇ�ŶººººǀƿƺŤƿŻřŹŚě�ƽŚººººƷƾƯƺƏźųźººººſ�ƭŚººººƳ�ƶººººŝ�� �

Bracon intercessor Nees (Hym.: Braconidae)��ƹ�ŢºƠƷ�
ƶºººƳƺĭ�ƮºººŴţ�źĭŹŚĪºººƃ�ƾƯƺƏźųźºººſ�ƽŚºººƷ�ƪƯŚºººƃ�� �

Nabis punctatus A. Costa��ƹN. pseudoferus Remane 

(Hem.: Nabidae)��Orius niger Wolff �ƹ�O. minutes L. 

(Hem.: Anthocoridae)��Geocoris punctipes (Say) 

(Hem.: Geocoridae)��Deraeocoris lutescens Schilling 

(Hem.: Miridae)�ƹ�Chrysoperla carnea (Stephens) 

(Neur.: Chrysopidae)�Ɩưū�ŶƳŶƃ�ƽŹƹōƶĩ�Ʊō�Ʋǀŝ�Źŵ��ŚºƷ�
ŶǀƿƺŤƿŻřŹŚě�ŹƺŞƳŻ�B. intercessor��ƾƳřƹřźƟ�ŶƇŹŵ�ƲƿźŤƄǀŝ

�ƾŞƀƳŢƃřŵ�ƶƘƫŚƐƯ�ŵŹƺƯ�ƩŚſ�ƹŵ�źƷ�Źŵ�řŹ���ƶºƳƺĭ��ƽŚºƷ�
N. punctatus��O. niger�ƹ�C. carnea���ŢºƄĩ�ƮŤºƀǀſ�Źŵ�

ƽŹřƺººƳ��ƑŚººŰƫ�Żř�ƾŞººƀƳ�ƾººƳřƹřźƟ�ŶººƇŹŵƶººŝ��Źŵ�Ŝººǀţźţ
ƶŞţŹ����ŶƴŤºƃřŵ�Źřźºƣ�ƽŶºƘŝ�ƽŚƷ����ƩƹŶºūÏ�����ƮŤºƀǀſ�Źŵ
Ĩţ�ŤƄĩƾ�ŶƴƣŹŶƴƜģ��ŶǀƿƺŤƿŻřŹŚě�ŹƺŞƳŻ�B. intercessor��ƹ
ƶººſ�ƮººŴţ�źĭŹŚĪººƃ�ƶººƳƺĭ�ƾƯƺƏźųźººſ�ƽŚººƷ�ƪƯŚººƃ�� �

N. punctatus��O. niger�ƹ�C. carnea�Ɩưū�ŶƳŶƃ�ƽŹƹōƶĩ�
ƶººŝ��ƲƿźŤººƄǀŝ�Ŝººǀţźţ�ƾŞººƀƳ�ƾººƳřƹřźƟ�ŶººƇŹŵ�ŶƴŤººƃřŵ�řŹ
��ƩƹŶūÏ����

��
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�ƪĪƃè��ƜţǀǀƘưū�Ʈĩřźţ�šřź�ºǀ��ƹŹǇ�ƹ�ƮºŴţ�ŢLixus incanescens���ŢºƄĩ�Źŵ�ŹřƺºƳƽ��ŶºƴƣŹŶƴƜģ����Ĩºţ�ƹ�ƶºŬƳƺƿ���ƾŤºƄĩ
�ŶƴƣŹŶƴƜģ�ŹŵŶƃŹ�ƪƈƟ�ƩƺƏ�ƽ�ƩŚſæèîæ�ƺū�ƱŚŤſźƸƃ�Źŵƿ��ƺºƋŹ�ƱŚºſřźų�ƱŚŤſř��Ʋƽ��ns�ƛǀ�ºƴƘƯźƾ��ƹ�Źřŵ*�

ƴƘƯƾ��Źŵ�ŹřŵP < 0.05�ŝǀſ�ƹŵ�ƲǀŢƄĩ�ƮŤƀ����
Fig. 3. Population density fluctuation of eggs and larvae of Lixus incanescens in the strip cropping of sugar beet-alfalfa 

and the monoculture of sugar beet during growth season of 2012 in Juvain, Khorasan Razavi province (ns = no 
significant; * = significant at P < 0.05 between two sugar beet cropping systems). 
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�ƪĪƃÑ��ƜţǀǀƘưū�Ʈĩřźţ�šřź�ºǀ��ƹŹǇ�ƹ�ƮºŴţ�ŢLixus incanescens���ŢºƄĩ�Źŵ�ŹřƺºƳƽ��ŶºƴƣŹŶƴƜģ����Ĩºţ�ƹ�ƶºŬƳƺƿ���ƾŤºƄĩ
�ŶƴƣŹŶƴƜģ�ŹŵŶƃŹ�ƪƈƟ�ƩƺƏ�ƽ�ƩŚſæèîç�ƺū�ƱŚŤſźƸƃ�Źŵƿ��ƺºƋŹ�ƱŚºſřźų�ƱŚŤſř��Ʋƽ��ns�ƛǀ�ºƴƘƯźƾ��ƹ�Źřŵ*�

ƴƘƯƾ��Źŵ�ŹřŵP < 0.05�ŝǀſ�ƹŵ�ƲǀŢƄĩ�ƮŤƀ����
Fig. 4. Population density fluctuation of eggs and larvae of Lixus incanescens in the strip cropping of sugar beet-alfalfa 

and the monoculture of sugar beet during growth season of 2013 in Juvain, Khorasan Razavi province (ns = no 
significant; * = significant at P < 0.05 between two sugar beet cropping systems). 

 



Õ����������������������������������������������������ƱřŹŚƨưƷ�ƹ�ƽŶŝŚƗ��ţŐŶƴƣŹŶƴƜģ�ƽŹřƺƳ�ŢƄĩ�źǀŧ��ƭƺƏźų�ŢǀƘưū�Ʈĩřźţ�źŝ�ƶŬƳƺƿ�ŶƴƣŹŶƴƜģ�ŶƴƬŝ������

�ƩƹŶūÎ���ƲǀĮƳŚǀƯ SE)�(�ŢǀƘưū�Ʈĩřźţ�ƹŹǇ�ƹ�ƮŴţ�Lixus incanescens��ŶºƴƣŹŶƴƜģ�ƽŹřƺƳ�ŢƄĩ�Źŵ����ƹ�ƶºŬƳƺƿſǀ��ƮŤºƀ
Ĩţ�ƩŚſ�Źŵ�ŶƴƣŹŶƴƜģ�ƾŤƄĩ�ƽŚƷ��ƾƗřŹŻÎÐÖÎ��ƹÎÐÖÏƺū�ƱŚŤſźƸƃ�Źŵƿ�ƱŚŤſř��ƲƺƋŹ�ƱŚſřźųƽ���

Table 1. Mean ( �� SE) population density of eggs and larvae of Lixus incanescens in the strip cropping of sugar beet-
alfalfa and the monoculture of sugar beet during 2012 and 2013 in Juvain, Khorasan Razavi province. 

 
Years Cropping systems Population density of eggs / plant  Population density of larvae / plant  

2012 
Monoculture 0.36 a��� 4.75 0.29 a���3.66 

Strip cropping 0.33 b��� 3.63 0.22 b���2.53 

2013 
Monoculture 0.38 a��� 4.97 0.32 a���3.94 

Strip cropping 0.33 b��� 3.81 0.24 b���2.55��
 Means followed by the different letter in a column are significantly different. 

��
�ƩƹŶūÏ���ƾŞƀƳ�ƾƳřƹřźƟ�ŶƇŹŵƶƳƺĭ���ŞƏ�ƱŚƴưºƃŵ�ƽŚºƷǀ�ºƘƾ�Lixus incanescens����ŶºƴƣŹŶƴƜģ�ƽŹřƺºƳ�ŢºƄĩ�Źŵ����ƹ�ƶºŬƳƺƿ

Ĩţ�ŶƴƣŹŶƴƜģ�ƾŤƄĩ�ƺū�ƱŚŤſźƸƃ�ŹŵƿƺƋŹ�ƱŚſřźų�ƱŚŤſř��Ʋƽ���
Table 2. The percentage of relative abundance of natural enemies of Lixus incanescens in the strip cropping of sugar 

beet-alfalfa and the monoculture of sugar beet in Juvain, Khorasan Razavi province. 
 

Order Family Species 
Monoculture  Strip cropping 

2012 2013  2012 2013 
Hemiptera Nabidae Nabis punctatus A. Costa 26.14 26.19  24.0 23.40 
  Nabis pseudoferus Remane - -  2.250 3.0 
 Anthocoridae Orius niger Wolf. 18.99 19.37  18.39 17.42 
  Orius minutus Linnaeus - -  3.1 3.1 
 Miridae Deraeocoris lutescens Schilling - -  2.07 2.7 
 Geocoridae Geocoris punctipes Say. - -  3.8 3.2 
Neuroptera Chrysopidae Chrysoperla carnea Steph. 3.58 2.89  10.0 9.01 
Hymenoptera Braconidae Bracon intercessor Nees 51.29 51.55  36.39 38.17 

��
��

��

   
   

  P
er

ce
nt

ag
e 

of
 in

fe
st

ed
 p

la
nt

s 

                 Sampling dates 
��
�ƪĪƃÒ���šřźǀǀƜţ�ŶƇŹŵƮŴţ�ƶŝ�Ƶŵƺƫō�ƱŚƷŚǀĭ��ƽŚºƷƹŹǇ�ƹ�ŚƷ�Lixus incanescens���ŢºƄĩ�Źŵ��ŶºƴƣŹŶƴƜģ�ƽŹřƺºƳ����ƹ�ƶºŬƳƺƿ

Ĩţ��ŶƴƣŹŶƴƜģ�ƾŤƄĩƩŚſ�Źŵ��ƽŚƷæèîæ��ƹæèîç�ƽƺƋŹ�ƱŚſřźų�ƱŚŤſř��Ʋƿƺū�ƱŚŤſźƸƃ�Źŵ���
Fig. 5. Variation of the percentage of infested plants to eggs and larvae of Lixus incanescens in the strip cropping of 

sugar beet-alfalfa and the monoculture of sugar beet during 2012 and 2013 in Juvain, Khorasan Razavi province. 
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ŶƇŹŵ�ƹŹǇ�ƮƀǀŤƿŻřŹŚě����ƶºƳƺĭ�ŢºǀƘưū�Ʈĩřźºţ�ƹ�ŚºƷ���ƽŚºƷ
źĭŹŚĪƃ��

�ƲǀŝƭƺƏźų�ƽŚƷƹŹǇ�ƮƀǀŤƿŻřŹŚě�ŶƇŹŵ��Ǝſƺţ�ŶƴƬŝ
�ŶººǀƿƺŤƿŻřŹŚě�ŹƺººŞƳŻB. intercessor��ƮŤººƀǀſ�ƕƺººƳ�ƹŵ�Źŵ

�ƾºƴƘƯ�ƝǈŤųř�ŢƄĩ�Źřŵ���Ţºƃřŵ�ŵƺºūƹ��ÍÐÐÐ�Í�=�P��
ÎÑ�Ï�=�t���Ó�=�df�Źŵ�ƩŚſ�æèîæ�ƹ�ÍÑÖ�Í�=�P��ÖÑ�Î�=�t��
�Ó�=�df��ƩŚſ�Źŵæèîç������ƶºƘƫŚƐƯ�ŵŹƺºƯ�ƩŚºſ�ƹŵ�źƷ�Źŵ��

�ŚƷƹŹǇ�ƮƀǀŤƿŻřŹŚě�ŶƇŹŵ��Śºŝ�ƶƀƿŚƤƯ�Źŵ�ƽŹřƺƳ�ŢƄĩ�Źŵ
Ĩţ�ƾŤƄĩ�ƶŝ���ƾºƴƘƯ�ŹƺºƏ���ŵƺºŝ�źŤºƄǀŝ�ƽŹřŵ����ƩƹŶºūè���

��ƲǀƴĤưƷƵŹƺě�Ʈĩřźţ�ŚƷ�źƄů�ƹšř��ƪºƯŚĩ����ƶºƳƺĭ�ƹŵ�źºƷ
źĭŹŚĪººƃ�N. punctatus�ƹ�O. niger�Źŵ��ŢººƄĩ�ƮŤººƀǀſ
�ƽŹřƺƳƶŝ�ƾƴƘƯ�ŹƺƏ��ƽŹřŵŻř�źŤƄǀŝ�Ĩţ�ƮŤƀǀſ��ƾŤƄĩ��ŵƺºŝ

��ƩƹŶūè�����ƮºƀǀŤƿŻřŹŚě�ŶƇŹŵ�šřźǀǀƜţ�ŶƳƹŹ��ƽŚºƷƹŹǇ
ƭƺƏźų��ŶƴƬŝ�ƮŤƀǀſ�ƹŵ�Źŵ�ƽŹřƺƳ�ŢƄĩƹ�Ĩţ��ƾŤºƄĩ��Źŵ

ƵŚººǀĭ�ŶººƃŹ�ƪººƈƟ�ƩƺººƏ�ƩŚººſ�Źŵ�ƽŚººƷ�æèîæ��ƹæèîç�
ƶŝ�ƪĪƃ�Źŵ�Ŝǀţźţ��ƽŚƷÓ��ƹì�Ţſř�ƵŶƃ�ƶƿřŹř��ƱŚưƷ��ŹƺƏ

ƾƯ�ƵŶƷŚƄƯ�ƶĩ�ŵƺƃ���ŢƟźƄǀě�Śŝ��ŢƄĩ�ƮŤƀǀſ�ƹŵ�źƷ�Źŵ
ƪƈƟ��źǀţ�ƮƷŶƠƷ�Żř�ŶƃŹ����ŹƺƿźƸºƃ�ƮƷŵŻŚºƿ�Śºţ�ƵŚƯ��ƵŚºƯ��

ƶŤƿŻřŹŚě�ƽŚƷƹŹǇ�ŶƇŹŵ���ŢºƟŚƿ�ƂƿřżºƟř�ƵŶƃ�����ƲǀºƴĤưƷ
ƶŤƿŻřŹŚě�ƽŚƷƹŹǇ�ŶƇŹŵ��ƵŶƃƶƳƺưƳ�ŲƿŹŚţ�źƷ�Źŵ���ƽŹřŵźºŝ

�Żř�źŤººƄǀŝ�ƽŹřƺººƳ�ŢººƄĩ�Źŵ�ƮŤººƀǀſĨººţ��ŵƺººŝ�ƾŤººƄĩ
�ƪĪƃ��ƽŚƷÓ��ƹì����

��
ƆųŚƃ�ƽŚƷ�ƱƺƳŚƃ�ƾŤųřƺƴĪƿ�ƹ�ƕƺƴţ���ƹ��ŢƷŚŞºƃ�ƆųŚƃ
ŚŤǀƀƿŹƺƯ��ƱŹƺƷ��

���ƱƺƳŚººƃ�ƕƺººƴţ�ƆųŚººƃ�źƿŵŚººƤƯ��ÍÏÖÖ�Í�=�P��� �
ÕÐ�Ï�=�t���Ó�=�df��ƩŚºººººººſ�ŹŵÎÐÖÎ��ƹÍÐÒÍ�Í�=�P��� �
ÔÎ�Ï�=�t���Ó�=�df��ƩŚſ�ŹŵÎÐÖÏ���ƾŤųřƺƴĪƿ�ƆųŚƃ�ƹ

ƱƺƳŚƃ��ÍÏÖÔ�Í�=�P� �ÕÑ�Ï�=�t���Ó�=�df��ƩŚſ�ŹŵÎÐÖÎ�
�ƹÍÎÓÑ�Í�=�P��Ð�Ð�=�t���Ó�=�df��ƩŚſ�ŹŵÎÐÖÏ����ƽřźºŝ

ƶƳƺĭ��ƽŚƷƾƘǀŞƏ�ƱŚƴưƃŵ��ƭƺºƏźų�����Ʋǀºŝ�ŶºƴƣŹŶƴƜģ�ŶºƴƬŝ
ƮŤƀǀſ�Ĩţ�ƹ�ƽŹřƺƳ�ŢƄĩ�����ƝǈŤºųř�ŶºƴƣŹŶƴƜģ�ƾŤºƄĩ
ƾƴƘƯ��ŶºƳŵřŵ�ƱŚƄƳ�ƽŹřŵ���ºƤƯźƿŵŚ��ƆųŚºƃ��ƽŚºƷ���ƹ�ƕƺºƴţ

�ƾŤųřƺººƴĪƿƶººƳƺĭ�ƽřźººŝ�ƱƺƳŚººƃ��ƽŚººƷƾººƘǀŞƏ�ƱŚƴưººƃŵ�
ƭƺƏźų������Śºŝ�ƶºƀƿŚƤƯ�Źŵ�ƽŹřƺºƳ�ŢºƄĩ�Źŵ�ŶƴƣŹŶƴƜģ�ŶƴƬŝ

Ĩţ�ƶŝ�ƾŤƄĩ�ƾƴƘƯ�ŹƺƏ��ŵƺŝ�źŤƄǀŝ�ƽŹřŵ��ƩƹŶūÑ����
�ƆųŚƃ�ŹřŶƤƯ��ƶºƳƺĭ�ƕƺºƴţ�ŢƷŚŞƃ��ŚŤǀºƀƿŹƺƯ�ƽř��
��ƶºƳƺĭ�ƽřźºŝ�ƱŹƺƷ���ƽŚºƷ��ƾºƘǀŞƏ�ƱŚƴưºƃŵ��ƭƺºƏźų���ŶºƴƬŝ

�ŶººƴƣŹŶƴƜģ�Ʋǀººŝ�ƮŤººƀǀſĨººţ�ƹ�ƽŹřƺººƳ�ŢººƄĩ��ƾŤººƄĩ
�ŶƴƣŹŶƴƜģÖÏÐ�Í��ƶŞſŚŰƯŶƃ����ŢƷŚŞºƃ�ƆųŚºƃ�ŹřŶƤƯ�� �

��
��

�ƩƹŶūÐ��ŚƤƯƿ�ƲǀĮƳŚǀƯ�ƶƀ SE)�(�ŻřŹŚě�ŶƇŹŵƿŤǀƮƀ�ƹŹǇƽ��ŹƺŞƳŻ�ƎſƺţBracon intercessor�ƹ��ŢºǀƘưū�Ʈĩřźţ���šřźºƄů
ƵŹƺě�ƹ�ƪƯŚĩ�ŚƷƽ�Nabis punctatus�ƹ�Orius niger�ŶƴƣŹŶƴƜģ�ƽŹřƺƳ�ŢƄĩ�Źŵ��Ĩţ�ƹ�ƶŬƳƺƿ��Źŵ�ŶƴƣŹŶƴƜģ�ƾŤƄĩ

ƩŚſ�ƽŚƷ��ƾƗřŹŻÎÐÖÎ��ƹÎÐÖÏ�ƺū�ƱŚŤſźƸƃ�ŹŵƿƺƋŹ�ƱŚſřźų�ƱŚŤſř��Ʋƽ���
Table 3. Means (� SE) comparison of the percentage of larval parasitism by Bracon intercessor and the population 

densities of adults and nymphs of Nabis punctatus and Orius niger in the strip cropping of sugar beet-alfalfa 
and the monoculture of sugar beet during 2012 and 2013 in Juvain, Khorasan Razavi province. 

 

Years Cropping 
systems 

Percentage of 
larval 

parasitism / plant 

N. punctatus  O. niger 
Population 
density of 

nymphs / plant 

Population 
density of 

adults / plant 
 

Population 
density of 

nymphs / plant 

Population 
density of 

adults / plant 

2012 
Monoculture  4.5 b��53.00 0.08 b���1.17 0.06 b���0.61   0.06 b��0.88  0.03 b��0.45 

Strip cropping 4.5 a���58.00  0.09 a��1.31 0.08 a���0.91  0.09 a���1.22��  0.09 a��1.01 

2013 
Monoculture 4.6 b���54.70 0.06 b���1.07  0.05 b��0.52  0.05 b���0.74  0.03 b��0.42 

Strip cropping  5.0 a��63.30 0.08 a���1.39 0.07 a���0.93  0.07 a���1.15 0.05 a���0.62 
 Means followed by the different letter in a column are significantly different. 
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�ƪĪƃë��ŶƇŹŵ�šřźǀǀƜţ���ƮºƀǀŤƿŻřŹŚě��ƽŚºƷƹŹǇLixus incanescens����ŹƺºŞƳŻ�ƎºſƺţBracon intercessor���ƽŹřƺºƳ�ŢºƄĩ�Źŵ�
ŶƴƣŹŶƴƜģ��ƹ�ƶŬƳƺƿ�Ĩţ��Źŵ�ŶƴƣŹŶƴƜģ�ƾŤƄĩ�Źŵ�ƵŚǀĭ�ŶƃŹ�ƪƈƟ�ƩƺƏ�ƩŚſæèîæ�����ƱŚŤºſř��Ʋƿƺºū�ƱŚŤºſźƸƃ�Źŵ

ƽƺƋŹ�ƱŚſřźų���
Fig. 6. Variation of the percentage of larval parasitism of Lixus incanescens by Bracon intercessor in the strip cropping 

of sugar beet-alfalfa and the monoculture of sugar beet during growth season of 2012 in Juvain, Khorasan Razavi 
province. 
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�ƪĪƃì���šřźǀǀƜţŶƇŹŵ���ƮºƀǀŤƿŻřŹŚě��ƽŚºƷƹŹǇLixus incanescens����ŹƺºŞƳŻ�ƎºſƺţBracon intercessor���ƽŹřƺºƳ�ŢºƄĩ�Źŵ�
ŶƴƣŹŶƴƜģ��ƹ�ƶŬƳƺƿ�Ĩţ��Źŵ�ŶƴƣŹŶƴƜģ�ƾŤƄĩ�Źŵ�ƵŚǀĭ�ŶƃŹ�ƪƈƟ�ƩƺƏ�ƩŚſæèîç�����ƱŚŤºſř��Ʋƿƺºū�ƱŚŤºſźƸƃ�Źŵ

ƽƺƋŹ�ƱŚſřźų���
Fig. 7. Variation of the percentage of larval parasitism of Lixus incanescens by Bracon intercessor in the strip cropping 

of sugar beet-alfalfa and the monoculture of sugar beet during growth season of 2013 in Juvain, Khorasan Razavi 
province. 



ƵźƄů�ƲưŬƳř�ƶƯŚƳ���Ʊřźƿř�ƾſŚƴƃèé���é���ÎÐîè������������������������������������������������������������������������������������������������������������������ÎÎ 

�ƩƹŶūÑ���ƲǀĮƳŚǀƯ SE)�(��źƿŵŚƤƯƆųŚƃ�ƽŚƷ�ƶƳƺĭ�ƽřźŝ�ƱƺƳŚƃ�ƾŤųřƺƴĪƿ�ƹ�ƕƺƴţ��ƽŚƷƾƘǀŞƏ�ƱŚƴưƃŵ�Lixus incanescens�
ŶƴƣŹŶƴƜģ�ƽŹřƺƳ�ŢƄĩ�Źŵ���ƶŬƳƺƿĨţ�ƹ�ƩŚſ�ƾƏ�ŶƴƣŹŶƴƜģ�ƾŤƄĩ�ƽŚƷ�æèîæ��ƹÎÐÖÏ�����Ʋƿƺºū�ƱŚŤºſźƸƃ�Źŵ

ƽƺƋŹ�ƱŚſřźų�ƱŚŤſř���
Table 4. Mean (� SE) values of Shannon diversity and evenness indices for natural enemies of Lixus incanescensin the 

strip cropping of sugar beet-alfalfa and the monoculture of sugar beet during 2012 and 2013 in Juvain, 
Khorasan Razavi province. 

 
Years Sugar beet- cropping systems Shannon diversity index Shannon evenness index 

2012 
Monoculture of Sugar beet 1.127 ± 0.063 b 0.813 ± 0.045 b 
Strip cropping of Sugar beet-alfalfa 1.290 ± 0.066 a 0.930 ± 0.048 a 

2013 
Monoculture of Sugar beet 1.112 ± 0.063 b 0.802 ± 0.046 b 
Strip cropping of Sugar beet-alfalfa 1.331 ± 0.065 a 0.960 ± 0.047 a 

 Means followed by the different letter in a column are significantly different. 

��
ŚŤǀƀƿŹƺƯ���ƱŹƺƷƶŞſŚŰƯ�ƵŶƃ��ƱŚƄƳ��ƵŶƴƷŵƽǇŚŝ�ŢƷŚŞƃ�

ƶƳƺĭ�Ŝǀĩźţ��ƽřƾƘǀŞƏ�ƱŚƴưƃŵ����ŢºƟō�Ʋºƿř���ƕƺºƳ�ƹŵ�Ʋǀºŝ
ŢƄĩ�ƮŤƀǀſ�Ţſř�ŶƴƣŹŶƴƜģ���

��
ŦŰŝ��

�Źŵ�Ʋƿř�ƆŴƄƯ�ƂƷƹĦěŶƃ��ƶĩ�ƕƺƳ�ŢƄĩ�ƮŤƀǀſ
�ŶƴƣŹŶƴƜģ��ŢƄĩƽŹřƺƳ�ŶƴƣŹŶƴƜģ���ƶŬƳƺƿ�ƹĨţ��ƾŤƄĩ
ŶƴƣŹŶƴƜģ���ŹŵƭƺƏźų�ŢǀƘưū�Ʈĩřźţ���ŶºƴƣŹŶƴƜģ�ŶƴƬŝ�ƹ

���ƕƺºƴţ�ƹ�Ʈĩřźºţ�Źŵ�żǀƳ�ƹ�Ʊō�Ǝſƺţ�ƵŵŹřƹ�šŹŚƀų�ƱřżǀƯ
ƶººƳƺĭ��ººƯ�ŢººƟō�Ʋººƿř�ƾººƘǀŞƏ�ƱŚƴưººƃŵ�ƽŚººƷŒŢººſř�źŧ��

ƶŝ�ƽŹƺƏ�ƶĩ����ŢºǀƘưū�Ʈĩřźºţ�ƭƺºƏźų����ŶºƴƣŹŶƴƜģ�ŶºƴƬŝ�ƹ
��ƮŤºƀǀſ�Źŵ�Ƶŵƺƫō�ƱŚƷŚǀĭ�ŶƇŹŵ�ƶŬǀŤƳŹŵ���ƽŹřƺºƳ�ŢºƄĩ

ŶƴƣŹŶƴƜģ���Źŵ�ƶŬƳƺƿĨţ�ƮŤƀǀſ�Śŝ�ƶƀƿŚƤƯ�ƶŝ�ƾŤƄĩ��ŹƺƏ
ƾƴƘƯ�ŵƺŝ�źŤưĩ�ƽŹřŵ����ŪƿŚºŤƳ��ƲǀºƴĤưƷ���ƂƷƹĦºě��źºƋŚů

�ƶĩ�ŵřŵ�ƱŚƄƳƶƳƺĭ�ƞƬŤŴƯ�ƽŚƷ��źĭŹŚĪƃ�ƮŴţƭƺƏźų��ŶƴƬŝ
ƺŤƿŻřŹŚě�ŹƺŞƳŻ�ƹ�ŶƴƣŹŶƴƜģƿŶǀ�B. intercessor��Źŵ��ƹŵ�źºƷ

�ƮŤƀǀſ�ŢƄĩƜģ�ŶƴƣŹŶƴ��ƽŹřƺƳ�ƹĨţ��ƾŤºƄĩ����ŢºǀƫŚƘƟ
ŶƴŤººƃřŵ����ƽŚƷźĭŹŚĪººƃ�ƾººƳřƹřźƟ�ƹ�ƮººƀǀŤƿŻřŹŚě�ŶººƇŹŵ
ƭƺƏźų�ŶƴƣŹŶƴƜģ�ŶƴƬŝ��Źŵ���Źŵ�ƽŹřƺºƳ�ŢºƄĩ���Śºŝ�ƶºƀƿŚƤƯ

Ĩţ�ŵƺŝ�źŤƄǀŝ�ƾŤƄĩ��ƾƯ�ƶŬǀŤƳ�Ʋƿř�ǇŚŝ�ƪǀƫŵ�ŶƳřƺţ���Ʊŵƺºŝ
�ŹřŶƤƯ��ƱƺƳŚºƃ�ƕƺƴţ�ƆųŚƃ��ƶºƳƺĭ�ƽřźºŝ����ƱŚƴưºƃŵ�ƽŚºƷ
ƾººƘǀŞƏ�ƭƺººƏźų�ŶººƴƣŹŶƴƜģ�ŶººƴƬŝ�ƽŹřƺººƳ�ŢººƄĩ�Źŵ��Źŵ
Śŝ�ƶƀƿŚƤƯ��Ĩºţ���ƾŤºƄĩ���ƲǀƿŚºě�ƪºǀƫŵ�żºǀƳ�ƹ���Ʊŵƺºŝ��ŹřŶºƤƯ

ŚŤǀƀƿŹƺƯ�ŢƷŚŞƃ�ƆųŚƃ���ƱŹƺƷ��Ĩºƿ�Żř�źŤưĩ����ƽřźºŝ
�ŜǀĩźţƶƳƺĭ��ƽŚƷƾƘǀŞƏ�ƱŚƴưƃŵ�ƭƺƏźų���ŶºƴƣŹŶƴƜģ�ŶƴƬŝ

�ŹŵĨţ�ƹ�ƽŹřƺƳ�ŢƄĩ�Ʋǀŝ���ŶºƴƣŹŶƴƜģ�ƾŤºƄĩ���ƶºǀūƺţ�řŹ
ŶƿŚưƳ��ƶƳƺĭ�ƽŚƴƛ�ƶģźĭř���ƶºƳƺĭ�ŵřŶºƘţ�Śƿ�ƽř����Ĩºƿ�Źŵ�ŚºƷ

ƶƳƺưƳ�Żř�ƽźſ��Śƿ�ƹŵ�ƶƀƿŚƤƯ�ƽřźŝ�řŹ�ƽŶǀƠƯ�šŚƗǈƏř��ŚƷ
�ƱŚƯŻ�Ĩƿ�Źŵ�ƶƘƯŚū�Ŷƴģ�ƹ�ƱŚºƯŻ�Źŵ�ƶƘƯŚū�Ĩƿ�Śƿ���ƽŚºƷ

řŹř�ƞƬŤŴƯƿƾƯ�ƶ��Ŷƴĩ(Price, 1997)��ƹŵ�ƶĩ�ƾƐƿřźƃ�Źŵ�ŚƯř
�ƶƳƺĭ�ŵřŶƘţ�ƽřŹřŵ�ƶƘƯŚū�ƽƹŚƀƯŶƴƃŚŝ�����ƾŞºƀƳ�ƾºƳřƹřźƟ
ƶƳƺĭ�ƖƿŻƺţ�ƾŤųřƺƴĪƿ�Śƿ�ƵŻřŶƳř�ŶƿŚŝ�żǀƳ�ŚƷ�ŵƺƃ�ƽźǀĭ���ƶŝ

ƱŚǀŝ��ƶºƳƺĭ�ƽŚƴƛ��źĮƿŵ������ƶºƀƿŚƤƯ�ƽřźºŝ�ƾƬƯŚºĩ�ŹŚºǀƘƯ�ƽř
�śƺººƀŰƯ�ƽŹřŶººƿŚě�ƹ�ƾŤººƀƿŻ�ƕƺººƴţ�ƑŚººŰƫ�Żř�ƖººƯřƺū

ƾưƳ�ŵƺƃ��ƲƿřŻř�ƹŹ��ƭƺŝ�ƱŚſŚƴƃ������ƮºƷ�ƹ�ƶºƳƺĭ�ŵřŶºƘţ�ƮƷ
�ƾŞƀƳ�ƾƳřƹřźƟƱō��ŚƷƵŻřŶƳř�Źŵ�řŹ��ƑŚŰƫ�ƾŤƀƿŻ�ƕƺƴţ�ƽźǀĭ

ƾƯ�Ŷƴƴĩ�(Disney, 1999; Magurran, 2004)���
źƋŚů�ƢǀƤŰţ�Źŵ����ŹƺºŞƳŻB. intercessor��ƶºŝ���ƱřƺºƴƗ

ƹŹǇ�ŶǀƿƺŤƿŻřŹŚě���ƹƶƳƺĭ�Ʋſ�ƞƬŤŴƯ�ƽŚƷ�ƽŚƷ���źĭŹŚĪºƃ
ƹ�ƶŝ�żŞſ�ƽŹƺŤƫŚŝ�ƽŚƷƹŹǇ�żǀƳ���ƮºŴţ�ƽŚƷźĭŹŚĪƃ�ƱřƺƴƗ

ƭƺƏźų��ŶƴƣŹŶƴƜģ�ŶƴƬŝ�Ɩºưū��ƽŹƹō��ƾƿŚºſŚƴƃ�ƹ�ŶƳŶºƃ��
�ŹƺŞƳŻ�ŢǀƫŚƘƟB. intercessor�ƭƺƏźų�ƽŚƷƹŹǇ�ƽƹŹ���ŶºƴƬŝ
�ŶƴƣŹŶƴƜģ�ƽřźŝƲǀŤƀŴƳ���ƁŹřżºĭ�Ʊřźƿř�Żř�ŹŚŝ�ƾºƯ��ºƃƺŵ��

ƁŹřżººĭ�ƢººŞƏ���ŶººǀƿƺŤƿŻřŹŚě�ŹƺººŞƳŻ�Ʋººƿř��ŵƺººūƺƯ�ƽŚººƷ
ƭƺƏźų�ƾƇŚƈŤųř�Ƴ�ŶƴƬŝŢƀǀ�ƹ���šŚºƟō�źƿŚºſ�ƽŚƷƹŹǇ��

����ƾººƯ�ƶººŤƿŻřŹŚě�żººǀƳ�řŹ�ŶººƴƣŹŶƴƜģ�Ŷººǀŝ�ƶººƬưūŻř��Ŷººƴĩ



ÎÏ����������������������������������������������������ƱřŹŚƨưƷ�ƹ�ƽŶŝŚƗ��ţŐŶƴƣŹŶƴƜģ�ƽŹřƺƳ�ŢƄĩ�źǀŧ��ƭƺƏźų�ŢǀƘưū�Ʈĩřźţ�źŝ�ƶŬƳƺƿ�ŶƴƣŹŶƴƜģ�ŶƴƬŝ������

(Abbasipour et al., 2012)��Ʊřźƿř�Źŵ���ƱŚƴưƃŵ�Śŝ�ƶƐŝřŹ�Źŵ
�ƾƘǀŞƏƭƺƏźų�ŶƴƣŹŶƴƜģ�ŶƴƬŝ��ƵŶƃ�ƭŚŬƳř�ƾĩŶƳř�šŚƘƫŚƐƯ
Ţſř������ƶºĩ�ŵřŵ�ƱŚºƄƳ�ƶºƴǀƯŻ�Ʋƿř�Źŵ�ŵƺūƺƯ�ƖŝŚƴƯ�ƾſŹźŝ

ƭƺƏźų�ƽřźŝ�ƱƺƴĩŚţ�ĢǀƷ�ŶƴƣŹŶƴƜģ�ŶƴƬŝ��ƽźĭŹŚĪƃ�ƶƳƺĭ
Ţſř�ƵŶƄƳ�ƁŹřżĭ���ƾƫƹSaeidi (2007)��ƶĩ�ŵźĩ�ƁŹřżĭ

��Ʋººſ�ƹ�żŞººſ�ƽŹƺŤƫŚººŝ�ƽŚººƷƹŹǇ��ƽŚººƷNabis sp.��Żř
ƮŴţ�ƮƸƯ�ƽŚƷźĭŹŚĪƃ�����ƶºŬƳƺƿ�īźºŝ�ƾƯƺƏźųźºſ�ƽŚƷ

�ƾºƯ�ŝ�ŶƴºƃŚ�� Parvizi & Javanmoghadam (1988)��ŹƺºŞƳŻ
Bracon sp.��řŹ��źƧŷ�ƱƹŶŝ���ƶºƳƺĭ�ƾºưƬƗ�ƭŚºƳ���ƶºŝ���ƱřƺºƴƗ

�ƭƺºƏźų�ƽŚƷƹŹǇ�ŶǀƿƺŤƿŻřŹŚě�����Ʊřźºƿř�Źŵ�ŶºƴƣŹŶƴƜģ�ŶºƴƬŝ
ŶƳŵźĩ�ƁŹřżĭ��Tobias (1986)�����ŹƺºŞƳŻ�ƶºĩ�ŵźºĩ�ƁŹřżĭ� �

B. intercessor��ƭƺºƏźų�ƽŚƷƹŹǇ����Źŵ�řŹ�ŶºƴƣŹŶƴƜģ�ŶºƴƬŝ
�ƶŤƿŻřŹŚě�ƶǀſƹŹ�ŹƺƄĩƾƯ�Ŷƴĩ����

�ƢǀƤŰţ�Źŵ�źƋŚů�����ƹ�ƵŚºǀĭ�ŶºƃŹ�ƶºĩ�Ŷºƃ�ƆŴƄƯ
�Ʋſ�ƂƿřżƟřƱō������ƮǀƤŤºƀƯ�ƶºƐŝřŹ�ƮºƀǀŤƿŻřŹŚě�ŶºƇŹŵ�Śºŝ��

Ţƃřŵƶŝ���ƽŹƺƏ�ƶƧ�ŲƿŹŚţ�Źŵ�ƶƳƺưƳ�ƞƬŤŴƯ�ƽŚƷ��ƽŹřŵźŝ�ƹ
���ƵŚºǀĭ�Ʋºſ�ƂƿřżºƟř�Śŝ�����ƮºƀǀŤƿŻřŹŚě�ŶºƇŹŵ�ƽřŹřŵ��ŶºƳƹŹ

�ƾƄƿřżƟřŵƺŝ���ŵřŵźƯ�źųřƹř�Źŵ�ƮƀǀŤƿŻřŹŚě�ŶƇŹŵ�ƲƿźŤƄǀŝ
ŹƺƿźƸƃ�ƹ�ŚƄƯ�ƵŚƯŶƃ�ƵŶƷ��ƭŚŬƳř�šŚƤǀƤŰţ�ŪƿŚŤƳ��Źŵ�ƵŶƃ

��ƮºƀǀŤƿŻřŹŚě�ŶƇŹŵ�ƶĩ�ŵřŵ�ƱŚƄƳ�Ʋǀƴŝ�śƺƴū�šŹŷ�ƕŹřżƯ
ƮŴţ�ƶƣŚſ�ƽŚƷ�����ƶºƬůźƯ�Śºŝ�ƾºŤŞŨƯ�ƾĮŤƀŞưƷ��šŹŷ�Źřƺų

�ƶºŝ��ŵŹřŵ�šŹŷ�ƵŚǀĭ�ƽŶƃŹ��ƽŹƺºƏ������ƹ�ƵŚºǀĭ�ŶºƃŹ�Śºŝ�ƶºĩ
�����ƾºƯ�ƂƿřżºƟř�ƮºƀǀŤƿŻřŹŚě�ŶºƇŹŵ�Ʊō�Ʋºſ�ƂƿřżƟř��ŶºŝŚƿ�

(Setamou & Schulthess, 1995)���
�ŪƿŚŤƳ��ƽŹřƺºƳ�ŢƄĩ�Śŝ�ƶĩ�ŵřŵ�ƱŚƄƳ�źƋŚů�ƂƷƹĦě
ŶººƴƣŹŶƴƜģ��ƶººŬƳƺƿ����żººǀƳ�ƹ�ŶººǀƿƺŤƿŻřŹŚě�ŹƺººŞƳŻ�Ʈĩřźººţ

Ĩţ�Śŝ�ƶƀƿŚƤƯ�Źŵ�ŚƷźĭŹŚĪƃ�ƂƿřżƟř�ŶƴƣŹŶƴƜģ�ƾŤƄĩ���ƹ
źĮƿŵ�ƽƺſ�Żř��ƮŴţ�Ʈĩřźţ����ƭƺºƏźų�ƽŚºƷƹŹǇ�ƹ�ŚºƷ���ŶºƴƬŝ
ŢƟŚƿ�ƂƷŚĩ�������ƹ�ŶºǀƿƺŤƿŻřŹŚě�ŹƺºŞƳŻ�źºŤưĩ�ƾƿřŹŚºĩ�ƪǀƫŵ

Ĩţ�ƕŹřżƯ�Źŵ�ŚƷźĭŹŚĪƃ�ƴƜģ�ƾŤƄĩ�ƾºƯ�ŶƴƣŹŶ����Śºŝ�ŶºƳřƺţ
Ĩƿ�ŢƄĩ�ƶƫŚſ����ƹ�ŶºƴƣŹŶƴƜģ�ƕŹřżºƯ�Źŵ�ŶƴƣŹŶƴƜģ�ƱŶƃ

ƵŚǀĭ�Ʋƿř�Ǝſƺţ�ŶƸƃ�ƹ�Ƶŵźĭ��ƪĭ�Ŷǀƫƺţ�ƭŶƗ�ƶŬǀŤƳŹŵ��Źŵ

ŶººƃŚŝ�ƍŚººŞţŹř���Źŵ�ƲǀººƴģººƗŹřżƯƾ�Ĩººƿ�ƱŚººƷŚǀĭ�ƫŚººſŠ�
����šřźºƄů�ŢºǀƫŚƘƟ�ƽřźºŝ�ƾŞſŚƴƯ�ƾƿřŸƛ�ƖŞƴƯ�ŶƴƣŹŶƴƜģ

��ƾºưƳ�ƮƷřźºƟ�řŹ�ŚƷźĭŹŚĪƃ�ƹ�ŚƷŶǀƿƺŤƿŻřŹŚě�ƪƯŚĩ�Źƹō�ºƳŶ��
�Źŵ��ƶŬǀŤƳŹŵƲǀƴģ�ưŤƀǀſƾ��ƶƧŤƣƺƯ�Ţſř�ƾ��ƹ�ŢƟō�ƮƷ

����ŶºƴƷŵ�ƪǀĪºƄţ�ƾºƴƬĩ�ƶƫŚºſ�źƷ�ŶƿŚŝ�ƾƘǀŞƏ�ƱŚƴưƃŵ�ƮƷ��
�ƾƬŞƣ�šŚƤǀƤŰţƵŵřŵ�ƱŚƄƳ�Żř�ƶƿŸƜţ�ƶĩ�Ţſř�ƹ�ŶƸƃ��Ƶŵźĭ

ƪĭ��ƾƿřŹŚĩ�ƂƿřżƟř�ŦƗŚŝ�ŚƷ�ƹ�ŚƷŶǀƿƺŤƿŻřŹŚě�źĭŹŚĪºƃ�ŚƷ
ƾƯ��ŵƺƃ(Price, 1997; Malschi, 2003)�����šŚºƤǀƤŰţ�ƢºŞƏ

Ehler (2004)�����ŶººƴƳřƺŤŝ�ƾººƘǀŞƏ�ƱŚƴưººƃŵ�ƶººĪƴƿř�ƽřźººŝ
ƶŝ������ƪºĭ�ŶºƣŚƟ�ƱŚºƷŚǀĭ�ƽƹŹ�ƩźŤƴĩƺºǀŝ�ƪƯŚƗ�Ĩƿ�šŹƺƇ

�ŢǀƫŚƘƟ�ŶƴƴƧ�ŶƴƃŚŝ�ƶŤƃřŵ�ƮƸƯ�ƾĭĦƿƹ�ƶſ�ŶƿŚŝ����ŢºƀŴƳ
����ƶŤºƃřŵ�Ɩƿźºſ�ƾºƴƬĩ�ƪǀĪƄţ�Źŵ�ƾƿǇŚŝ�ƾƿŚƳřƺţ�ŶƿŚŝ�ƶĪƳō

ŶƴƃŚŝ���ƱŚºƯŻ�Źŵ�ŶƿŚŝ�ƶĪƴƿř�ƭƹŵ������ƱŚºŝżǀƯ�ƾºŤů�ƶºĩ�ƾƿŚºƷ
Ʊō�ƾƇŚƈŤųř��ŵŹřŶƳ�ŵƺūƹ�żǀƳ�ŚƷ���ŵƺºų�ŢǀƘưū�ŶƴƳřƺŤŝ
Ŷƴƴĩ�ƒƠů�řŹ�����ƕŹřżºƯ�Źŵ�ŢºƟō�ŹƺºƸƓ�Śŝ�ƶĪƴƿř�ƭƺſ����ƶºŝ

Ŷƴƴĩ�ƶŤƿŻřŹŚě�řŹ�ŢƟō�ƹ�šźūŚƸƯ�Ƶŵƺƫō�ƱŚƷŚǀĭ�ƽƺſ����Śºŝ
ƾƯ�šŚƗǈƏř�Ʋƿř�Ɩưū�Ʊřƺţ������ƵŚºǀĭ�ŢºƄĩ�ƶºĩ�ŵźºĩ�ƽŶƴŝ

ţ�Śŝ�ŶƴƣŹŶƴƜģ�ƶƗŹżƯ�ŹŚƴĩ�Źŵ�ƶŬƳƺƿŐ���ƹ�Ƶŵźºĭ�ƖºŞƴƯ�ƲǀƯ
ţ�żǀƳ�ƹ�ŚƷźĭŹŚĪƃ�ƹ�ŚƷŶǀƿƺŤƿŻřŹŚě�ƽřźŝ�ŶƸƃŐƯ�ƱŚŝżǀƯ�Ʋǀ

�ƲƿżĮƿŚū�ƶŬƳƺƿ�īźŝ�ƾƯƺƏźųźſ��ƾƯ���ƒºƠů�Źŵ�ŶƳřƺţ
��ƭƺºƏźų�ƾºƘǀŞƏ�ƱŚƴưƃŵ�ŢƿŚưů�ƹ����Źŵ�ŶºƴƣŹŶƴƜģ�ŶºƴƬŝ

Ư�ŶƴƣŹŶƴƜģ�ƕŹřżƯŒŶƃŚŝ�źŧ��ƱŚưƷ���ľǈŞºƣ�ƶºĩ�ƶƳƺĭ���ƵŹŚºƃř
Ŷƃ��Ĩƿ�ƪǀƫŵ�ƶŝ�ŢƄĩ�ƶƫŚſ���ƶºŬǀŤƳŹŵ�ƹ�ŶƴƣŹŶƴƜģ�ƱŶƃ

��ƶƫŚºſŶƴģ�ƱŚƷŚǀĭ�ŢƄĩ��ƵŚǀĭ�Ʋƿř�Ǝſƺţ�ƪĭ�Ŷǀƫƺţ�ƭŶƗ
ŦƗŚŝ�ŹřŶƬĭ�ƹ�ƾƯ���ƱŚƴưºƃŵ�ƾƴƬĩ�ƒƠů�ƹ�ƪǀĪƄţ�Śţ�ŵƺƃ

�����ƭŚºŬƳř�ŢºǀƤƟƺƯ�Śºŝ�ŶºƴƣŹŶƴƜģ�ƕŹřżƯ�ƝřźƏř�Źŵ�ƾƘǀŞƏ
ŵƺƃ(Ehler, 2004) ��ƶƫŚſŶƴģ�ŹřŶƬĭ�ƵŚǀĭ�ŢƄĩ��řŸƫ���źǀƔƳ

ƶŬƳƺƿ����ºţ�Śºŝ�ŶƴƣŹŶƴƜģ�ƶƗŹżƯ�ŹŚƴĩ�ŹŵŐ���Ƶŵźºĭ�ƖºŞƴƯ�ƲǀƯ
ƾƯ�ŚƷźĭŹŚĪƃ�Ʋƿř�ƽřźŝ�Źŵ�ŶƳřƺţ��ŢƿŚưů�ƹ�ƒƠů��ŜƬū

Żř�řżƟř�ƶŬǀŤƳŹŵ�ƹ�ŚƷźĭŹŚĪƃ�ƶºƳƺĭ�ƕƺƴţ�Ƃƿ���ƱŚƴưºƃŵ�ƽř
ƭƺƏźų�ŢǀƘưū�ƂƷŚĩ�ƹ�ƾƘǀŞƏ����ƂºƤƳ�ŶºƴƣŹŶƴƜģ�ŶƴƬŝ

���ŶºƃŚŝ�ƶŤºƃřŵ�ƾºưƸƯ��Southwood & Henderson (2000)�



ƵźƄů�ƲưŬƳř�ƶƯŚƳ���Ʊřźƿř�ƾſŚƴƃèé���é���ÎÐîè������������������������������������������������������������������������������������������������������������������ÎÐ 

�ƶĩ�ŶƳŵźĩ�ƁŹřżĭƾƷŚǀĭ�Ƃƃƺě�ƕƺƴţ�Źŵ��ƂƿřżƟř��ƕƺºƴţ
�ƾƘǀŞƏ�ƱŚƴưƃŵŢſř�źŧƺƯ�����šŚºƤǀƤŰţ�ƢºŞƏ�ƭŚºŬƳř���ƵŶºƃ

�ƎſƺţSoleyman-Nezhadiyan (2009)���źĪºƄǀƳ�ƕŹřżƯ�Źŵ
�śƺƴūŻřƺƷř�����ƶǀºƃŚů�Źŵ�ƶºŬƳƺƿ�ŢƄĩ�Śŝ��Ʋºƿř�ƕŹřżºƯ��

��ƶƣŚºſ�ƾºƘǀŞƏ�ƱŚƴưƃŵ�ƕƺƴţ�ƆųŚƃ����źĪºƄǀƳ�ƽŚºƷŹřƺų
ƶŝ�ƾƴƘƯ�ŹƺƏ�ƶƣŚſ�ŶƇŹŵ�ƹ�ŢƟŚƿ�ƂƿřżƟř�ƽŹřŵ��Ƶŵƺƫō�ƽŚƷ

�ƶƣŚºſ�ƶŝ����żºǀƳ�ŚºƷŹřƺų��ƂƷŚºƧ�ƾºƴƘƯ��ƽŹřŵ�ŵřŵ�ƱŚºƄƳ���Źŵ
ŢƗřŹŻ�Ĩţ�ƹ�Ɩǀſƹ�ƽŚƷ���ƶºƳƺĭ�ƕƺºƴţ�ƾŤƄĩ���ƱŚƴưºƃŵ�ƽř

�ƂƷŚĩ�ƾƘǀŞƏƾƯ�Śƿ��Ŷºŝ(Huusela & Vasarainen, 2000)��
�ŹŵźŤƄǀŝ��šŚƤǀƤŰţ���ƶºŝ�ƍƺºŝźƯ���ƶºƳƺĭ�ƕƺºƴţ�ƂƿřżºƟř��ƽř

ƶƯŚƳźŝ�Źŵ�ƾƘǀŞƏ�ƱŚƴưƃŵ��šŚºƟō�ƾƤǀƠƬţ�ŢƿźƿŶƯ�ƽŚƷ���Żř
��Ƶźººǀţ�ƱŚººƷŚǀĭ�ŢººƄĩšǇƺººƤŝ��Ţººſř�ƵŶººƃ�ƵŵŚƠŤººſř�� �

(Agrawal, 2000; Southwood & Henderson, 2000)���ƶºƧ
�ƽřźŝƩŚŨƯ�ƾƯ��ƶŝ�Ʊřƺţ�ŶǀƠºſ�ŹŶŞƃ�Trifolium repens L. ��

�żººƯźƣ�ŹŶŞººƃ��Trifolium pretense L.�ƾººĩǇ�ŹŶŞººƃ����
Trifolium incarnatum L.��ƾºĩźĩ�ƁŚƯ�ƹ��Vicia villosa 

Roth����ƶºƳƺĭ�ƕƺºƴţ�ƂƿřżƟř�ƽřźŝ����Źŵ�ƾºƘǀŞƏ�ƱŚƴưºƃŵ�ƽř

ƶƯŚƳźŝ��ƾƗřŹŻ�ƱŚƷŚǀĭ�Żř�ƾųźŝ�šŚƟō�ƾƤǀƠƬţ�ŢƿźƿŶƯ�ƽŚƷ
źƧ�ƵŹŚƃřŵ�(Theunissen et al., 1995; Smith et al., 1996)���

�ŪƿŚŤƳ�ŽŚſřźŝ��ƕƺưŬƯŹŵƶŝ��Żř�ƵŶƯō�Ţſŵ��ƢºǀƤŰţ
źƋŚů��ƪĭ�ƵŚǀĭ�ŢƄĩ���ŹŚºƴĩ�Źŵ�ƶŬƳƺƿ�źǀƔƳ�ƶƫŚſŶƴģ�Źřŵ

�ŶƴƣŹŶƴƜģ�ƶƗŹżƯƶƯŚƳźŝ�ŜƫŚƣ�Źŵ��ƽŚƷ�ŶºƯƿźƿƠƬţ�Ţǀ�İºƤ�
�šŚƟōƾƯ���ŢºƿŚưů�ƹ�ƒºƠů��ŜƬū�Źŵ�ŶƳřƺţ���ƹ��ƂƿřżºƟř

ƶƳƺĭ�ƕƺƴţ��ƽř�ƾƘǀŞƏ�ƱŚƴưƃŵƭƺƏźų����ƹ�ŶºƴƣŹŶƴƜģ�ŶºƴƬŝ
�ƶŬǀŤƳŹŵ��ŢºǀƘưū�ƂƷŚĩ��šŹŚºƀų�ƹƱō����ƾºưƸƯ�ƂºƤƳ

ŶƃŚŝ�ƶŤƃřŵ����
��

ƽŹřżĮſŚĜſ��
����źºŤĩŵ�ƽŚºƣō�Żř�ƶƬǀºſƹ�ƲƿŶŝAhmet BeyArslan��Żř

�ƵŚĮººƄƳřŵTrakya�ƶººŝ����ƾƿŚººſŚƴƃ�Źŵ�ƽŹŚººĪưƷ�źƏŚººų
ƶƳƺĭ�ƭƺƏźų�ƾƘǀŞƏ�ƱŚƴưƃŵ�ƽŚƷ��ƹ�źƿŶƤţ�ŶƴƣŹŶƴƜģ�ŶƴƬŝ
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