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Abstract 

The coleopteran family Carabidae is one of the most abundant and diverse generalist predators in 
agroecosystems,�playing an important role in maintaining pest populations below economic threshold. 
Using pitfall traps, carabid beetle specimens were collected from olive, peach, and mixed peach-olive 
orchards in Azadshahr region, east of Golestan province in 2009-2010. Two indices of Shannon-Weaver 
and Margalef were employed to evaluate the diversity and structure of the beetle communities. The 
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species richness of ground beetles was 31, 19, and 12 species in mixed olive-peach, peach, and olive 
orchards; and the dominant species were Harpalus rufipes (De Geer), H. rufipes and Calathus peltatus 
Kolenati, respectively. The values of Brillouin�s index of evenness and Shannon�s index of diversity were 
calculated as 0.46 ± 0.04, 0.51 ± 0.07, 0.65 ± 0.13 and 1.59 ± 0.18, 1.52 ± 0.21, 1.57 ± 0.23, respectively. 
There was no significant difference in overall Shannon�s indices, but the evenness of ground beetles in 
olive orchards was significantly higher than other orchards. The community of ground beetles on orchard 
margins was found to be more diverse than central parts. The high diversity of ground beetles in orchards 
of this region underlines their role in protecting the diversity of vegetations around or within the orchards 
and also efficiently keeping the populations of economic orchard pests in check throughout the season. 
Key words: Carabidae, biodiversity, orchard ecosystems, Azadshahr  
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ġŹŚƣ�ƂƧ���ƵźºƄů�ƹ�ƽŵźĭƺºĭ�ƽŚƷ��ƂºƧ���ƾƷŚºǀĭ�ƽŚºƷ����ƾºƤǀƠƬţ�ƹ���ġŹŚºƣ�Żř�ƵŵŚƠŤºſř��ƂºƧ���ƹ�ŚºƷ
ƵźƄů�ƂƧ��ƽżŤƴºſ�ƽŚƷ�����ƾºĭĦƿƹ�ƹ�ƾºƳřƹřźƟ�źºŝ��ƽŚºƷ���ƶºƳƺĭ�ƦºƿźŤƯƺƟźƯ��ƽP. melanarius��Źŵ

ƱŚŤƀĩŚţ�ŚƷƽ�ĉĩ����ƾºƴƘƯ�šƹŚºƠţ��řŵŚºƳŚƧ�ĨºŞ��řŹ�ƽŹřŵ�����ƾŤƿźƿŶºƯ�ƽƺºĮƫř�ƹŵ�Ʋºƿř�Ʋǀºŝ��ŵřŶºƳ�ƱŚºƄƳ� �
(Labrie et al., 2003)���



ÓÏ                                   ƱřŹŚƨưƷ�ƹ�ƵŵƺƳ�ƾƿŚƋŹ��Ʀſƺſ�ƾŤƀƿŻ�ƕƺƴţ�ƵŵřƺƳŚų�ƽŚƷ��ƽCarabidae������

ƄƷƹĦě��Ʊřźƿř�ŹŵƂǀŝ�ƱřźĮ�Ʀſƺſ�ƱƺƟ�źţ�ƵŵřƺƳŚų�ƽŚƷ��ƽCarabidae�ƭƺŝ�Źŵ�řŹ�ƶƳŚƯŚſ��ƽŚƷ
Ƶŵźĩ�ƾſŹźŝ�ƞƬŤŴƯ�ŶƳř�(Morvan 1976, 1977, 1981; Alichi & Minaei, 2002a; Shafiei et al., 2004; 

Mohammadzadeh Fard et al., 2004; Sadeghi-Namaghi et al., 2010; Deuve, 2011)��ƾŤƀƿŻ�ƕƺƴţ�ƹ
Ʊō�ƮƧ�ŚƷ�Ţſř�ƶŤƟźĭ�Źřźƣ�ƶūƺţ�ŵŹƺƯ�źţ������ƾºƘǀŞƏ�ƱŚƴưºƃŵ�ƹ�Ʊřźºƿř�ƽŻŹƹŚƄĩ�šŚƟō�ŢſźƸƟ�Źŵ
Ʊō��ŵƺūƹ�ƶŝ��ŚƷíî�ſ�Ʋƿř�Żř�ƶƳƺĭƦſƺ�Ţſř�ƵŶƃ�ƵŹŚƃř�Ʊřźƿř�Źŵ�ŚƷ�(Modarres Awal, 2001)���źŝ

ƶƘƫŚƐƯ�ŽŚſř��ƽAlichi & Minaei (2002b)Ʀſƺſ�ƕƺƴţ�ƹ�ƾƳřƹřźƟ����ƽŚƷCarabidae��ºţ�ŢŰţŐ�źǀŧ
�ŢºƟō�Śƿ�ŚƷŵƺƧ�ƝźƈƯ�ƹ�ƮŴƃ�ŶƴƳŚƯ�ƾƗřŹŻ�šŚǀƬưƗ�ƹ�ƩƺƈŰƯ�ƕƺƳ��ƂºƧ����Ţºƃřŵ�Źřźºƣ�ŚºƷ���Źŵ

ƶƘƫŚƐƯ�Ʀſƺſ�ƱƺƟ�ƽ��ƽŚƷCarabidae�ĭ�ƕŹřżƯ�Źŵ�ŢƃŵƹźƯ�ƱŚŤſźƸƃ�Ƃƿō�ƹ�šŹŷ��ƶŬƳƺƿ��ƭŶƴ
ƶƬţ�Żř�ƵŵŚƠŤſř�Śŝ�ƶƧ��ƶŝ��ŢƟźĭ�ƭŚŬƳř�ƾƫřŵƺĭ�ƽŚƷ��ŜǀţźţæÑ��ææ��Ó��ƹç�Ɩưū�ƶƳƺĭ��ƶĩ�ŶƳŶƃ�ƽŹƹō

Ʊō�ƱŚǀƯ�Żř�ƶƳƺĭ��ŚƷ���ƽŚƷPterostichus leus Andrewes��ƹDistichus planus Bonelli��Żř�ƭŶƴĭ�ƕŹřżƯ�Źŵ
Ƃǀŝ�ƾƳřƹřźƟ��ŶƳŵƺŝ�ŹřŵŹƺųźŝ�ƽźţ(Homayoon et al., 2002)���

ƙŚŝ�ŢǀưƷř�ƶŝ�ƶūƺţ�Śŝ�Ƭĭ�ƱŚŤſř�Źŵ�ƱƺŤƿŻ�ƽŚƷƶƘſƺţ�żǀƳ�ƹ�ƱŚŤƀ�źǀųř�ƩŚſ�Ŷƴģ�ƽ�ƙŚŝ��ƽŚƷ
ƺƬƷ�ƍƺƬŴƯ�ƹ�ƺƬƷ���ƱƺŤƿŻ��ƶŝ�ƶƘƫŚƐƯ��ƱŚŤſř�Ʋƿř�ơźƃ�Źŵ�ƵĦƿƹ�����ŶºǀƠƯ�šřźºƄů�ƾŤºƀƿŻ�ƕƺƴţ�ƽ

ƾƯ�ƭƺŝ�Ʋƿř�Źŵ�šŚƟō�źţŹřŶƿŚě�ŢƿźƿŶƯ�ƶŝ�ŶƳřƺţ�ƶƳŚƯŚſ�ŶƿŚưƳ�ƽŵŚƿŻ�ƦưƧ�ŚƷ������Ʋºƿř�ƾƬºƇř�ƝŶºƷ
Ɩưū��ƂƷƹĦě�Źƹōƽ�ŚſŚƴƃ�ƹƾƿ�Ĩſƺſ�ŚƷƽ�ƵŵřƺƳŚų��ƽCarabidae�ƶŝ����Żř�ƮºƸƯ�Ƶƹźºĭ�Ʀƿ�ƱřƺƴƗ

ƾƯƺưƗ�ƽŚƷźĭŹŚƨƃ�ſŹźŝ�żǀƳ�ƹ�Źřƺųƾ�Ż�ƕƺƴţƿŤƀƾ�Ʊō�ƮƸƯ�Źŵ�ŚƷ��ƭƺºŝ�Ʋƿźţ��ƶƳŚƯŚºſ���ƛŚºŝ�ƽŚºƷƾ�
ƾƯ�ƱŚŤƀƬĭ�ƱŚŤſř�ơźƃ�Źŵ�źƸƃŵřŻō�ƱŚŤſźƸƃ�ŚƠŤſř�ƹ�ŢƓŚƠů�ƱŚƨƯř��ƢƿźƏ�Ʋƿř�Żř�Śţ��ŶƃŚŝƵŵ��ƽ

ŵŵźĭ�ƮƷřźƟ�ƶƤƐƴƯ�ƾƛŚŝ�šŚƟō�ŢƿźƿŶƯ�Źŵ�Ʀƿĥƺƫƺǀŝ�ƪƯřƺƗ�Ʋƿř�Żř�źţŶƯōŹŚƧ���
��

ƁƹŹ�ƹ�ŵřƺƯ�ŚƷ��
ƶƤƐƴƯ�ƶƳƺưƳ�ƽ�ƽŹřŵźŝ��

ƩŚſ�ƾƏ�ƂƷƹĦě�Ʋƿř��ƽŚƷæèíí��ƹæèíî�ƙŚŝ�Źŵ�ƺƬƷ�ƍƺƬŴƯ�ƹ�ƱƺŤƿŻ��ƺƬƷ�ƽŚƷ�����ƱƺºŤƿŻ
�źƸƃŵřŻō�ƱŚŤſźƸƃ�èì�ƶūŹŵ�ƽ�ƫŚưƃ�ƉźƗƾ��ƹÒÒ�ƶūŹŵ�ƽ�ƣźƃ�ƩƺƏƾ�ĭ�ƱŚŤſř�ơźƃ���ƱŚŤƀƬ
řŹř�šŚƈŴƄƯ�Śŝ�ƹƿƶ��ƩƹŶū�Źŵ�ƵŶƃæ�ŢƟźĭ�ƭŚŬƳř��ƙŚŝ�ƭŚưţ��ŚºƷƽ���ƶºŤƟźĭ�źºƔƳ�Źŵ���řźºŝ�ƵŶºƃƽ�

ƶƳƺưƳ�Źřŵźŝƽ��ŝ�ƹ�ŶƴŤƃřŵ�Źřźƣ�źƸƃŵřŻō�ƱŚŤſźƸƃ�ơźƃ�ŹŵǀƱō�Żř�ƭřŶĩ�źƷ�Ʋ��ŚƷ�ƶŝ�ŝ�ƩŚŨƯ�ƱřƺƴƗǀ�Ʋ



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃèç���æ���ÎÐîæ�������������������������������������������������������������������������ÓÐ 

ƙŚŝ�ŚƷƽ�Ż�ƹ�ƺƬƷƿƱƺŤ��ĩ�Ūƴě�ƪƣřŶůǀ������ƕƺºƴţ�Śºţ�Ŷºƃ�ƶºŤƟźĭ�źºƔƳ�Źŵ�ƶƬƇŚƟ�źŤƯƺƬ�Ʀºſƺſ���ƽŚºƷ
Carabidae��ƎƤƟ�ƙŚŝ�źƷ�ŹŵţŐŧǀź�řźƃƿ��ƭƺºŝ�ƱŚºưƷ�Ǝ��ƶƳŚƯŚºſ���ŶºƷŵ�ƱŚºƄƳ�řŹ���šźūŚºƸƯ�ƱŚºĪƯř�ƹ�
Ĩſƺſ��ŚƷŝǀƙŚŝ�Ʋ�ŚƷƽ��ƹ�źƠƇ��ƞƬŤŴƯƿƀŝ�ƶĩ�Ʊō�ŚǀŶƃŚŝ�ħŶƳř�ŹŚ���

��
�ƩƹŶūÎ��ƙŚŝ�šŚƈŴƄƯ�ŚƷƽ�ƶƳƺưƳ�Źřŵźŝƽ�Ə�ƵŶƃƾ��ƩŚºſ��ŚºƷƽ�æèíí��ƹæèíî���ƱŚŤºſźƸƃ�Źŵ

ƱŚŤƀƬĭ�ƱŚŤſř��źƸƃŵřŻō���
Table 1. The characteristics of the sampled orchards of Azadshahr region in Golestan 

province in 2009-10. 
 

Orchards Area (ha.) Total number of 
sampling times Sampling period 

Peach 1.5-2 14 5 July - 16 November 
Olive 1-2 14 5 July - 16 November 
Mixed peach-olive 1-2 31 22 May - 9 March 

��
ƁƹŹ��ƶƳƺưƳ��ƽŹřŵźŝ��

ƶŝ��ƶƘƫŚƐƯ�Ʋƿř�Źŵ�Ɩưū�ŹƺƔƴƯ�Ʀſƺſ�ƽŹƹō��ƽŚƷCarabidae�ƶƬţ�Żř���Ŷƃ�ƵŵŚƠŤſř�ƾƫřŵƺĭ�ƽŚƷ
Ʀƿ�ƝƹźƓ�ƪƯŚƃ�ƶƧ�ƶƳŚƷŵ�źƐƣ�ƶŝ�ƾƨǀŤſǈě�ƝźƈƯ�ŹŚŝ��ƽæç��ƕŚƠţŹř�ƹÒ�ææ�ƾŤƳŚſ��ŶºƳŵƺŝ�źŤƯ��

ƶŝ�řŶŤŝř�ƶƬǀſƹ�Ʃřŵƺĭ��ƶĤƬǀŝ�ƽ�ƙŚŝ�ƞƧ�Źŵ�ƾƿŚƷ�ƾƯ�ŵŚŬƿř�źƔƳ�ŵŹƺƯ�ƽŚƷ���ŶƳŶºƃ���ƝƹźºƓ�žĜºſ�ƹ
ĪǀŤſǈěƾ�Ʊō�ƱƹŹŵ�ƾƯ�Źřźƣ�ŚƷ�ƶŝ��ŶƴŤƟźĭ�ƽŹƺƏ�ƶƳŚƷŵ�ƶƧ��Ʊō�ƽŚƷ�ƲǀƿŚě�ƾƧŶƳř�ƲǀƯŻ�ŮƐſ�Żř�ŚƷ���źºţ

ŵƺŝ��ƶŝ�ƵŵŹƺų�Żř�ƽźǀĭƺƬū�ŹƺƔƴƯ�ƱŶƃ ƶƳƺưƳ�ƶģŹƺƯ�Śƿ�ƹ�źĮƿŶƨƿ�Ǝſƺţ�ŚƷ��ƭřŶƧ�źƷ�ƞƧ�Źŵ��ŚƷ
ƶƬţ�Żř�ŹřŶƤƯ�ŚƷƽ�ƵźƄů�ƾƯ�ƶŤŴƿŹ�ƪƿŹŚŝŹŚĩ�Ƃĩ�Ŷƃ��ƶƬţ�ŵřŶƘţ�ŜƈƳ�ƽŚƷ��ƵŶƃ��ŢƘºſƹ�Ŝƀů�źŝ
�Żř�ƙŚŝæå��ƙŚŝ�Źŵ�ŚƷƽ�ƿŹŚŤĪƷ�Ĩƽ���Śţèå��ŵŶƗ�ƙŚŝ�Źŵ��ŚºƷƽ�Ò�æ��ŹŚºŤĪƷ�ƹŵ�ƹƽ����ŵƺºŝ�źºǀƜŤƯ��

ƶƬţ�ƳŚƯŻ�ƪƇřƺƟ�ƶŝ��ŜƈƳ�Żř�žě�ŚƷƾ�Ūƴě�Ĩƿ�ŻƹŹ���ƵŵƹŶºŰƯ�Źŵ�ƹ�ŹŚºŝ�ƽ��ƳŚºƯŻƾ��ƶºƿřŹř���Źŵ�ƵŶºƃ
�ƩƹŶūæ��ºƯ�Źřźƣ�ŶƿŵŻŚŝ�ŵŹƺƯƾ���Ĩºſƺſ�ƹ�ŶºƴŤƟźĭ��ŚºƷƽ��ƶºŝ�ƭřŵ���ƵŵŚºŤƟř���ƵŵřƺƳŚºų�Ʋºƿř�Żř��Żř�žºě
Ɩưū����ƶºƳƺưƳ�ƹ�ŶºƿřŻ�ŵřƺºƯ�ƝŸů�ƹ�ƽŹƹō��ŚºƷƽ���ŻŚºſřŶū��ƝŶºƷźǀƛƽ��ºƯƾ��ŶƳŶºƃ���ƶºƳƺưƳ��ŚºƷƽ�

ŻŚſřŶūƽ�ƶŝ��ƁŹŚưƃ�Żř�žě�ƵŶƃ�ŝƺųƾ�ƝźƓ�ƖƿŚƯ�ƹ�śō�Śŝ�ƿƺƃƾ�Ư�żǀưţ�ƹ�ƶŤƀƃƾ�ŵźĭƿ�Śţ�ŶƳŶ
ƿŚſŚƴƃƾ�Ʊō�ƱŚſō�ŚƷ�ŵƺƃ�źţ��Ɩưū�ƪŰƯ�ƹ�ŲƿŹŚţ�Ŷǀƣ�Śŝ�žĜſ�ƶƳƺưƳ��ƽŹƹō���ƽŵřŶºƘţ�ƹ�ƦǀƨƠţ�ŚƷ
Ʊō�Żř��ƪƨƫř�Źŵ�ŚƷìÒ�ƶĮƳ�ŶƇŹŵ�ŵřŶƘţ�ƹ�ƽŹřŵƽ�ƾƯ�ƶƫŚţř�żǀƳ�źĮƿŵ�ŶƳŶƃ��ƶƳƺưƳ�����Żř�ƵŵŚƠŤºſř�Śºŝ�ŚºƷ



ÓÑ                                   ƱřŹŚƨưƷ�ƹ�ƵŵƺƳ�ƾƿŚƋŹ��Ʀſƺſ�ƾŤƀƿŻ�ƕƺƴţ�ƵŵřƺƳŚų�ƽŚƷ��ƽCarabidae������

�źŞŤƘƯ�ƖŝŚƴƯ(Lindroth, 1974; Trautner, 1988; Bell, 1990)���ƹ�ƾƿŚºſŚƴƃ�ƽřźºŝ�ţŐ���źºŤĩŵ�ŵżºƳ�Ŷºǀƿ� �
Jan Muilwijk�ŶƳŶƃ�ƩŚſŹř�ŶƴƬƷ�ŹƺƄĩ�Źŵ���

��
ţŐƶǀƃŚů�Żř�ƶƬƇŚƟ�źǀŧ�Ʀſƺſ�ƾƳřƹřźƟ�ƹ�ƕƺƴţ�źŝ�ƙŚŝ�ƽ��ƽŚƷCarabidae��

ƶŝ�ƶƀƿŚƤƯ�ŹƺƔƴƯ��Ĩºſƺſ�ƕƺƴţ�ƹ�ƾƳřƹřźƟ�ƽ���ƽŚºƷCarabidae����ƙŚºŝ�ƢºưƗ�ƹ�ƶǀºƃŚů�Źŵ����ŚºƷ
ƶƬţ�Żř�ƽŵřŶƘţ�ƶǀƃŚů�ƾĪƿŵżƳ�Źŵ�ƾƫřŵƺĭ�ƽŚƷ�ƂŴŝ�Źŵ�źĮƿŵ�ƽŵřŶƘţ�ƹ�ŚƷ���ƙŚºŝ�ƽżºƧźƯ�ƽŚƷ���ŚºƷ
Ŷƿŵźĭ�ŜƈƳ��ƙŚŝ�Źŵ��ŵřŶƘţ��ƺƬƷ�ƹ�ƱƺŤƿŻ�ƽŚƷæå�ƶƬƇŚƟ�Źŵ�ƶƬţ�ŵŶƗ��Ʀºƿ�ƽ����ƹ�ƶǀºƃŚů�Żř�ƽźºŤƯ

�ŵřŶƘţæå�ŵŶƗ�ƶƬƇŚƟ�Źŵ�ƶƬţ��ƽÑå���ŶƳŶºƃ�ŜºƈƳ�ƶǀƃŚů�Żř�ƽźŤƯ���ƙŚºŝ�Źŵ����ƺºƬƷ�ƍƺºƬŴƯ�ƽŚºƷ���
ƶƬţ��ƱƺŤƿŻ�ŜƈƳ�ƽŚƷ�ƶƬƇŚƟ�Źŵ�ƵŶƃ�Ĩƿ�ƽ����ħŚºų�šŚºǀƬưƗ�ƭŚºŬƳř�źŧř�Źŵ�ƽźŤƯ���ƽƺºſ�Żř�ƽŻŹƹ

ƙŚŝ�ƶƬţ��ƲƿřźŝŚƴŝ��ŶƴŤƟŹ�Ʋǀŝ�Żř�ƱřŹřŵ��ŜƈƳ�ƽŚƷ�ƶſ�ƢưƗ�Źŵ�ƵŶƃ��ƽźŤƯ�æå�ŵŶƗ��Ʊō�ƽŚū�ƶŝ���ŚºƷ
ƶŝ�ƵŶƴƿŚưƳ�ƱřƺƴƗ�ƶǀƃŚů�ƽ��ŵřŶƘţ��źĮƿŵ�ƙŚŝ�ƹŵ�ŶƴƳŚưƷ�ƹ�ŶƳŶƃ�ƶŤƟźĭ�źƔƳ�Źŵ�ƙŚŝ�ƽæå����ƶºƬţ�ŵŶºƗ

ƶƬƇŚƟ�Źŵ�żǀƳ��ƽÑå�ƶǀƃŚů�Żř�ƽźŤƯ�ŵźĭ�ŜƈƳƿŶƳŶ���
ƶŝ�ſŹźŝ�ŹƺƔƴƯƾ�ţŐŧǀƫŚưŤůř�źƾ�ĭ�Ƃƃƺě�ƕƺƳǀƷŚƾ�ƹŹ�ºǀƿ�ºƃŚů�Źŵ�ƵŶǀƶ�ƽ��ƙŚºŝ�����ƕƺºƴţ�źºŝ�ŚºƷ
Ĩſƺſ�ŚƷƽ�CarabidaeƶƳƺĭ���ŚƷ�ƽ�řƿĭ�ƲǀƘţ�ƱŚƷŚǀǀŶƳŶƃ�Ʋ��ƶǀƃŚů�Źŵ�ƙŚŝ�ƽŚƷ�ŚƷƽ�Żƿƶŝ�ƱƺŤ��ŹƺƏ

��ƞºƬƗ�ƵŶºưƗ���ƣ�ŻźºƷ�ƽŚºƷ�ºǀơŚ��Sorghum halepense L.��Ŝºſř�ƞºƬƗ����Conyza canadensis L.��
ƁřƹŶƴĭ��Artemisia annua L.�ƴſŚĩ�ƹƾ��Cichorium intybus L.���ƫŚºůŹŵ��ŶƴŤºƃřŵ�ŵƺūƹƾ���Źŵ�ƶºĩ

ƃŚůǀƶ��ƙŚŝ�ƽŚƷ�ŚƷƽ�Ƃǀŝ��ƺƬƷ�ƣ�ŻźƷ�ƞƬƗ�źţǀƃŚů�Źŵ�ƹ�ơŚǀƶ�ƽ�ƙŚŝ�ŚƷƽ���ƺºƬƷ�ƍƺºƬŴƯ���Żƿ�ºŤ�Ʊƺ
ƶŝ�ƞƬƗ�ƵŶưƗ�ŹƺƏ�ƣ�ŻźƷ�ƽŚƷǀƹŹ�Ŝſř�ƞƬƗ�ƹ�ƁřƹŶƴĭ��ơŚǀƿŶƳŵƺŝ�ƵŶ���
��

ƆųŚƃ�ƕƺƴţ�ƽŚƷ��ƾŤųřƺƴƨƿ�ŜƿřźƋ�ƹ�ƾŤƀƿŻ��
ƶŝ�ƶŞſŚŰƯ�ŹƺƔƴƯ��ƕƺºƴţ�ƽ���ƶºƘƯŚū�ƾŤºƀƿŻ��Ĩºſƺſ�ƽ���ƽŚºƷCarabidae��ƆųŚºƃ�ƹŵ�Żř�H'�

�ƱƺƳŚƃ��Źƺƿƹ�(Shannon-Weaver)��ƹD�ƞƫŚĭŹŚƯ�(Margalef)��ƶŝ���ƶºƐŝřŹ��Ŝºǀţźţ���ƽŚºƷæ��ƹç���ƹ
ƶŝ�ƶŞſŚŰƯ�ŹƺƔƴƯ�ƨƿ�ƱřżǀƯ�ƽƾŤųřƺƴ�ƶƳƺĭ�ƾƳřƹřźƟ�ŜƿźƋ�ƹŵ�Żř�ŚƷESimpson ��ƹEBrillouin��ƶŝ���Ŝºǀţźţ

ƶƐŝřŹ��ƽŚƷè��ƹÒ���Ŷƿŵźĭ�ƵŵŚƠŤſř(Price, 1997; Seaby & Henderson, 2006)���ƶŞºſŚŰƯ�ƾƯŚưţ���ŚºƷ
�ƶƐŝřŹ��ƽŚƷæ��Śţí��ƶƀƿŚƤƯ�ƹ�ƭźƳ�Żř�ƵŵŚƠŤſř�Śŝ�ŚƷ�ŹřżƟř�SDR 4�(Seaby & Henderson, 2006)��ƭŚŬƳř
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ŶƳŶƃ��ƶŝ�ƶƀƿŚƤƯ�ŹƺƔƴƯ�ƆųŚƃ�ƲǀĮƳŚǀƯ�ƽ�ƙŚŝ�Źŵ�ƾŤųřƺƴĪƿ�ŜƿřźƋ�ƹ�ƕƺƴţ�ƽŚƷ��Żř�ƞƬŤŴƯ�ƽŚƷ
�ƱƺƯŻō¨�ƭźƳ�Źŵ��ŹřżƟřSDR 4�ƶŝ�ƹ�ƶƀƿŚƤƯ�ŹƺƔƴƯ��Ĩºſƺſ�ƾƳřƹřźƟ�ƲǀĮƳŚǀƯ�ƽ���ƶǀºƃŚů�Źŵ�ŚºƷ���ƹ�ŚºƷ
ƂŴŝ��ƱƺƯŻō�Żř�ƙŚŝ�Ĩƿ�ƽżƧźƯ�ƽŚƷt�ƭźƳ�Źŵ��ŹřżƟřSAS�(SAS Institute, 2003)�řŶƿŵźĭ�ƵŵŚƠŤſ���
��
ƶƐŝřŹ��ƽ�æ�������������������������������

��

ƶƐŝřŹ��ƽ�ç�������������������������
��

ƶƐŝřŹ��ƽ�è��������������������������
��

ƶƐŝřŹ��ƽ�Ñ������������������������������
��

ƶƐŝřŹ��ƽ�Ò��������������������������
��

�ƶƐŝřŹ�ƽ��Ó����������������������������������
��

ŹƶƐŝř�ƽ��Ô����������������������������������������������������������������
��

ƶƐŝřŹ�ƽ��Õ���r = N � S [N / S]��
��

ƶƐŝřŹ�Źŵ���ơƺƟ�ƽŚƷH'��ƕƺƴţ�ƆųŚƃƱƺƳŚƃ��Źƺƿƹ��pi�ƶƳƺĭ�ŵřźƟř�ŢŞƀƳ��ƽi��ƭř�ŵřźƟř�ƪƧ�ŵřŶƘţ�ƶŝ
�ƾŞƀƳ�ƾƳřƹřźƟ���S�ƶƳƺĭ�ƪƧ�ŵřŶƘţ�ƶƘƯŚū�Źŵ�ŵƺūƺƯ�ƽŚƷ��DMargalef�ƃ��ƕƺºƴţ�ƆųŚ�ƞƫŚºĭŹŚƯ��N�

Ɩưū�ŵřźƟř�ƪƧ�ŵřŶƘţ�ƽŹƹō���ƶºƳƺĭ�ƭŚºưţ�Żř�ƵŶƃ��ŚºƷ��ESimpson���źºƋƿ�Ŝƿ�ŤųřƺºƴĪƾ�ſǀ���ƱƺºƀĜưD�
�ſ�ƕƺººƴţ�ƆųŚºƃǀƱƺººƀĜư��ni���ƶºƳƺĭ�Źŵ�ŵƺººūƺƯ�ŵřźººƟř�ŵřŶºƘţ�ƽ�ƵŹŚưººƃ��ƽi��EBrillouin�źººƋƿ�Ŝ

ƿŤųřƺƴĪƾ�źŝƿŗƺƬǀ��ƲHB�ƲǀŗƺƬƿźŝ�ƕƺƴţ�ƆųŚƃ��HBmax�ŝǀƄǀƶƴ�ƽ�źŝ�ƕƺƴţ�ƆųŚƃ�ŹřŶƤƯƿ�ŗƺºƬǀƲ�
�ƹr�ƾƯ�ŢŝŚŧ�ŹřŶƤƯ�Ĩƿ�ƃŚŝƴŶ���
��

�ŪƿŚŤƳ��
ƂƷƹĦě�Ʋƿř�Źŵ���ƪĩ�Źŵíæîí��ƶŝ�ƢƬƘŤƯ�ŵźƟèÓ�Ʀſƺſ�Żř�ƶƳƺĭ�ƵŵřƺƳŚų�ƽŚƷ��ƽCarabidae�
ƙŚŝ�Żř�źƿŻ�ŭźƃ�ƶŝ�ƺƬƷ�ƍƺƬŴƯ�ƹ�ƺƬƷ��ƱƺŤƿŻ�ƽŚƷ���Ɩưū�źƸƃŵřŻō�ƱŚŤſźƸƃ�ƱƺŤƿŻ��ƽŹƹōŶƃŶƳ���
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ÓÓ                                   ƱřŹŚƨưƷ�ƹ�ƵŵƺƳ�ƾƿŚƋŹ��Ʀſƺſ�ƾŤƀƿŻ�ƕƺƴţ�ƵŵřƺƳŚų�ƽŚƷ��ƽCarabidae������

ƙŚŝ���ƱƺŤƿŻ�ƽŚƷ��
Əƾ�æÑ�ƶƳƺưƳ�ŢŝƺƳ�ƙŚŝ�Żř�ƽŹřŵźŝ�ƺŤƿŻ�ƽŚƷƶƬƇŚƟ�Źŵ�Ʊ�ƽ�ƳŚƯŻƾ�æÑ�ţǀ��Śºţ�źçÒ��ƱŚºŝō����ƵŚºƯ

�ƕƺưŬƯŹŵçÑî��ĨſƺſCarabidae��ƪƯŚƃæç��Żř�ƶƳƺĭì�Żƿź���ŶºƳŵŚŤƟř�ƭřŵ�ƶŝ�ƵŵřƺƳŚų���ƩƹŶºūç���
ƶƳƺĭ�ƽ�Calathus peltatus Kolenati���ƾºƳřƹřźƟ�ŚŝÑå���ƶºƳƺĭ��ŶºƇŹŵ����ƶºƳƺĭ�ƹ�ŵƺºŝ�ŜºƫŚƛ�ƽ��ŚºƷƽ�

Trechus quadristriatus (Schrank)��ƹAmara fusgenua Hieke�ƶŝ�ţźţǀ�ƾºƳřƹřźƟ�Śŝ�Ŝ���ƽŚºƷèå��ƹî�
ƶŞţŹ�Źŵ�ŶƇŹŵ�ŶƴŤƃřŵ�Źřźƣ�ƭƺſ�ƹ�ƭƹŵ�ƽŚƷ��ƶƘƯŚū�Ʀſƺſ�ƽ��ƽŚƷCarabidae�ƙŚŝ�Źŵ��ƱƺŤƿŻ�ƽŚƷ

�ƽřŹřŵæå��ƹææ�ƶƳƺĭ�ƶŝ�ƥźŤƄƯ�ƽ�ƙŚŝ�Śŝ�Ŝǀţźţ��ƺºƬƷ�ƍƺƬŴƯ�ƹ�ƺƬƷ�ƽŚƷ�����ŵƺºŝ�ƱƺºŤƿŻ���ƶºƳƺĭ��ƽ
Distichus hespericus Dejean�ƙŚŝ�Żř�ƎƤƟ�Ɩưū�ƱƺŤƿŻ�ƽŚƷ�ƭƺŝ�ƹŵ�ƹ�Ŷƃ�ƽŹƹō�ƶƳŚƯŚſ��ŶƣŚƟ�źĮƿŵ�ƽ

ŶƳŵƺŝ�Ʊō��ƶƳƺĭ��ƽA. fusgenua�ƙŚŝ�Żř�ƎƤƟ�żǀƳ�ƺƬƷ�ƍƺƬŴƯ�ƹ�ƱƺŤƿŻ�ƽŚƷ���Ɩưū�ƱƺŤƿŻ��Ŷƃ�ƽŹƹō
ƶƳƺưƳ�ĢǀƷ�ƹ�ƙŚŝ�Źŵ�Ʊō�Żř�ƽř�ŵŚŤƠǀƳ�ƭřŵ�ƶŝ�ƺƬƷ�ƽŚƷ��ƶƳƺĭ�ŵřŶƘţ�Ɩưū�ƽŚƷ�ƽŹƹō��ƙŚºŝ�Żř�ƵŶƃ���ƽŚºƷ

�ƱƺŤƿŻ�æç�ƶƳƺĭ��ƙŚŝ�Śŝ�ƶƀƿŚƤƯ�Źŵ��ƺƬƷ�ƽŚƷ�æî�ƶƳƺĭ��ƺƬƷ�ƍƺƬŴƯ�ƹ����ƱƺŤƿŻ�èæ�ƶƳƺĭ��ƮƧ��źţ
ƶŝ�ŚƯř��ŵƺŝ�īŹżŝ�ƪǀƫŵ�źţ��ƱŵƺŝƾƴƘƯ�Źřŵ�ƾŤųřƺƴƨƿ�ŜƿźƋ��ƶŝ�ƲǀŗƺƬƿźŝ�ŜƿźƋ�ƵĦƿƹ��ƶƳƺĭ��Ʊō�ƽŚƷ

Ʀſƺſ�Ʋƿř�ƾŤƀƿŻ�ƕƺƴţ��źĮƿŵ�ƩƺƈŰƯ�ƹŵ�Śŝ�ƶƀƿŚƤƯ�Źŵ�ƙŚŝ�Źŵ�ŚƷ����ƩƺºƈŰƯ�ƹŵ�Śºŝ�ƱƺŤƿŻ�ƽŚƷ
ƾƴƘƯ�šƹŚƠţ�źĮƿŵ��ŢƃřŶƳ�ƽŹřŵ�ƩƹŶū��ƽŚƷè��ƹÑ�����

��
�ƩƹŶūç��ƳřƹřźƟ�ƹ�ŵřŶƘţƾ�ƶƳƺĭ�ƾŞƀƳ�ŚƷƽ�Ɩưū�Źƹō�ƽƵŶƃ�Żř�ƵŵřƺƳŚų��ƽCarabidae�Źŵ�ƙŚŝ��ƽŚƷ

ƱŚŤƀƬĭ�ƱŚŤſř��źƸƃŵřŻō�ƱŚŤſźƸƃ�ƱƺŤƿŻ���
Table 2. Number and relative frequency of carabid species collected in olive orchards of 

Azadshahr region in Golestan province. 
 

Species Subfamily Number Relative 
frequency 

Calathus peltatus Kolenati  Pterostichinae 101 0.400 
Trechus quadristriatus (Schrank) Trechinae 74 0.300 
Amara fusgenua Hieke Harpalinae 23 0.092 
Siagona europea europea Dejean Siagoninae 22 0.088 
Distichus planus Bonelli Scaritinae 15 0.060 
Acinopus laevigatus laevigatus Menetries Harpalinae 5 0.020 
Notiophilus danieli Reitter � Nebriinae 3 0.012 
Harpalus rufipes (De Geer) Harpalinae 2 0.012 
Microlestes fissuralis Reitter Lebiinae 1 0.004 
Agonum dorsale (Pontoppidan) Pterostichinae 1 0.004 
Poecilus cupreus cupreus (L.) Pterostichinae 1 0.004 
Distichus hespericus Dejean Scaritinae 1 0.004 
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ƶǀƃŚů�ƂŴŝ�ƹ�ŚƷ��ƙŚºŝ�ƽżƧźƯ�ƽŚƷ�������Ʀºſƺſ�ƾºƳřƹřźƟ�ƲǀĮƳŚºǀƯ�źºƔƳ�Żř�ƱƺºŤƿŻ�ƽŚºƷ���ƽŚºƷ
Carabidae�ƾƴƘƯ�šƹŚƠţ�źĮƿŶƨƿ�Śŝ�ƹ��ŶƴŤƃřŶƳ�ƽŹřŵ�ƶºƳƺĭ�ƾŤųřƺƴƨƿ�ƹ�ŵřŶƘţ�ƾƫ����ƶºŬǀŤƳ�Źŵ�ƹ�ŚºƷ

ƂŴŝ�Źŵ�ƕƺƴţ�ŜƿźƋ�ƶǀƃŚů�ƽŚƷ�ƶŝ�ƽř�ƾƴƘƯ�ŹƺƏ�ƂŴŝ�Żř�ƽŹřŵ�Ƃǀŝ�ƽżƧźƯ�ƽŚƷ��źţ�īŹżŝ��źºţ��
�ŵƺŝ��ƩƹŶūÒ����

��
��ƩƹŶºūè����ƆųŚºƃ�źƿŵŚºƤƯ��ŚºƷƽ���ŤųřƺºƴĪƿ�ŜƿřźººƋ��ƕƺºƴţƾ���ƶºƳƺĭ�ŵřŶºƘţ�ƹ��ƶººƘƯŚū�ƽŚºƷ��ƽ

Ʀſƺſ��ƽŚƷCarabidae�ƙŚŝ�Źŵ�źƸƃŵřŻō�ƱŚŤſźƸƃ�ƞƬŤŴƯ�ƽŚƷƱŚŤƀƬĭ�ƱŚŤſř�����
Table 3. Diversity indices, coefficients of evenness and species number of carabid species 

community in different�orchards of Azadshahr region in Golestan province. 
 

Orchards 
Number 

of 
species 

Diversity indices Coefficients of evenness 
Shannon-
Weaver Margalef D ESimpson EBrillouin 

Olive 12 1.57 ± 0.234 1.81 ± 0.3 0.33 ± 0.16 0.65 ± 0.13 
Peach 19 1.52 ± 0.214 2.68 ± 0.25 0.13 ± 0.03 0.51 ± 0.07 
Mixed peach-olive 31 1.60 ± 0.177 3.49 ± 0.40 0.10 ± 0.01 0.46 ± 0.04 

��
�ƩƹŶūÑ����ŚºŤƫŵ�źƿŵŚƤƯ(Ä)��ƶºƀƿŚƤƯ�Źŵ�����ƕƺºƴţ�ƆųŚºƃ�ƽƹŵ�ƶºŝ�ƹŵ�ƽ�ƱƺƳŚºƃ�(H')���ŜƿźºƋ�ƹ

źŝ�ƾŤųřƺƴƨƿƿŗƺƬǀ�Ʋ(EBrillouin)�ƙŚŝ�Źŵ�ƱŚŤƀƬĭ�ƱŚŤſř��źƸƃŵřŻō�ƱŚŤſźƸƃ�ƞƬŤŴƯ�ƽŚƷ���
Table 4. The values of Ä in binomial comparison of Shannon's index and Brillouin�s E 

coefficient of evenness in different orchards of Azadshahr region in Golestan 
province. 

 

Orchards 
Orchards 

Olive Peach Mixed peach-olive 
H' EBrillouin H' EBrillouin H' EBrillouin 

Olive - - 0.0504 0.1396 * 0.0225 0.1926 * 
Peach 0.0504 0.1396 * - - 0.0729 0.0530 

* Significant at probability level of 5%. 

��
�ƺƬƷ�šŚƛŚŝ��
�ƾƏæÑ�ƶƳƺưƳ�ŢŝƺƳ�ƙŚŝ�Żř�ƽŹřŵźŝ�ƶƬƇŚƟ�Źŵ�ƺƬƷ�ƽŚƷ���ƾƳŚºƯŻ�ƽæÑ����Śºţ�źºǀţçÒ��ƱŚºŝō����ƵŚºƯ
�ƕƺưŬƯŹŵíæì��ĨſƺſCarabidae��ƪƯŚƃæî��Żř�ƶƳƺĭî�źƿŻ���ŶºƳŵŚŤƟř�ƭřŵ�ƶŝ�ƵŵřƺƳŚų���ƩƹŶºūÓ���

ƶƳƺĭ�ƽ�Harpalus rufipes (De Geer)��ƾƳřƹřźƟ�ŚŝÒî���ƶºƳƺĭ��ŶºƇŹŵ���ƺºŝ�ŜºƫŚƛ�ƽƹ�ŵ��ƶºƳƺĭ��ŚºƷƽ� �
D. planus��ƹT. quadristriatus�ƶŝ�ţźţǀƾƳřƹřźƟ�Śŝ�Ŝ���ƽŚºƷæì�ƹ�Ò�Ò���ƶºŞţŹ�Źŵ�ŶºƇŹŵ��ƹ�ƭƹŵ�ƽŚºƷ� �

��
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��
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Źřźƣ�ƭƺſ�ƹ�ŶƴŤƃřŵ��ƶƳƺĭ�ŹŚƸģ�ƽ�Nebria lacustris Casey��Microlestes plagiatus Duftschmid��
Distichus terricola Bonelli�ƹ�Bembidion dalmatinum Reitter�Żř�ƎƤƟ�ƙŚŝ��Ɩºưū�ƺƬƷ�ƽŚƷ��ƽŹƹō

ƭƺŝ�ƹŵ�Źŵ�ƹ�ŶƳŶƃ�ƶƳŚƯŚſ�ƶƳƺưƳ�ĢǀƷ�źĮƿŵ�ƽ�Ʊō�Żř�ƽř�ƶƬţ�Źŵ�ŚƷ�ŵŚŤƠǀƳ�ƭřŵ�ƶŝ�ŚƷ���
��

�ƩƹŶūÓ��ƳřƹřźƟ�ƹ�ŵřŶƘţƾ�ƶƳƺĭ�ƾŞƀƳ�ŚƷƽ�Ɩưū�Źƹō�ƽƵŶƃ�ƵŵřƺƳŚų�Żř��ƽCarabidae�Źŵ�ƙŚŝ��ƽŚƷ
ƱŚŤƀƬĭ�ƱŚŤſř��źƸƃŵřŻō�ƱŚŤſźƸƃ�ƽƺƬƷ���

Table 6. Number and relative frequency of carabid species collected in peach orchards of 
Azadshahr region in Golestan province. 

 

Species Subfamily Number Relative 
frequency 

Harpalus rufipes (De Geer) Harpalinae 486 0.5900 
Distichus planus Bonelli Scaritinae 143 0.1700 
Trechus quadristriatus (Schrank)  Trechinae 45 0.0550 
Agonum dorsale (Pontoppidan) Pterostichinae 25 0.0300 
Poecilus cupreus cupreus (L.) Pterostichinae 19 0.0230 
Siagona europea europea Dejean  Siagoninae 19 0.0230 
Acinopus laevigatus laevigatus Menetries Harpalinae 12 0.0140 
Ophonus melletii Heer Harpalinae 10 0.0120 
Harpalus distinguendus distinguendus Duftchmid Harpalinae 10 0.0120 
Microlestes fissuralis Reitter  Harpalinae 9 0.0110 
Notiophilus danieli Reitter Nebriinae 9 0.0110 
Microlestes plagiatus Duftschmid Lebiinae 8 0.0090 
Pterostichus macer macer (Marsham) Pterostichinae 7 0.0080 
Brachinus brevicollis Motschulsky Brachiniae 6 0.0070 
Cicindela germanica germanica L.� Cicindelinae 4 0.0040 
Calathus peltatus Kolenati Pterostichinae 2 0.0020 
Nebria lacustris Casey  Nebriinae 2 0.0020 
Distichus terricola terricola Bonelli  Scaritinae 1 0.0012 
Bembidion dalmatinum Reitter Trechinae 1 0.0012 

��
ƶƳƺĭ�ŵřŶƘţ�Ɩưū�ƽŚƷ�ƽŹƹō�ƙŚŝ�Żř�ƵŶƃ�ƺƬƷ�ƽŚƷ��ƙŚŝ�Żř��Ƃǀºŝ�ƱƺŤƿŻ�ƽŚƷ���ƙŚºŝ�Żř�ƹ�źºţ���ƽŚºƷ

ƺƬƷ�ƍƺƬŴƯ���ƮƧ�ƱƺŤƿŻ�����ºŝ�ŚºƯř��ŵƺºŝ�źºţƶ���ƪºǀƫŵƴƿř����ƙŚºŝ�Źŵ�ƾŤųřƺºƴƨƿ�ŜƿźºƋ�ƶºƨ���ƱƺºŤƿŻ�ƽŚºƷ� �
�åì�å�t�Òæ�å��ƶƳŚǀƯ�Źŵ�ƙŚŝ�ƽ��ƺƬƷ�ƽŚƷ�æè�å�t�ÓÒ�å��ƺƬƷ�ƍƺƬŴƯ�ƹ����ƱƺŤƿŻ�åÑ�å�t�ÑÓ�å��

�ƕƺƴţ�ŜƿřźƋ�řŸƫ��Ţƃřŵ�ŹřźƣƱƺƳŚƃ��ƭƺºŝ�ƶſ�Ʋƿř�Źŵ����ŶºưƷ�Śºŝ�ƶƳŚƯŚºſƿ��ƾºƴƘƯ�ƝǈŤºųř�źĮ��ƽŹřŵ
ŶƴŤƃřŶƳ���

ƶƘƯŚū�ƾƳřƹřźƟ�Ʀſƺſ�ƽ��ƽŚƷCarabidae��ŹŵƙŚŝ�żƧźƯ�ƹ�ƶǀƃŚů������šƹŚºƠţ�ƮºƷ�Śºŝ�ƺºƬƷ�ƽŚƷ
ƾƴƘƯ��ŶƴŤƃřŶƳ�ƽŹřŵ��ƩƹŶūÒ����ŵƺūƹŚŝ��źĮƿŵ�ƽƺſ�ŻřƿřƶƳƺĭ�ŵřŶƘţ�ƶƨƴ��Ɩºưū�ƽŚƷ�ƽŹƹō���ƵŶºƃ



ÔÍ                                   ƱřŹŚƨưƷ�ƹ�ƵŵƺƳ�ƾƿŚƋŹ��Ʀſƺſ�ƾŤƀƿŻ�ƕƺƴţ�ƵŵřƺƳŚų�ƽŚƷ��ƽCarabidae������

ƶǀƃŚů�Źŵ�ƙŚŝ�ƽ��ƺƬƷ�ƽŚƷ�æÓ�ƶƳƺĭ��ƂŴŝ�ƶŝ�ŢŞƀƳ��ƽżƧźƯ�ƽŚƷ�æí�ƶƳƺĭ��ƮƧ�ƾƧŶƳř�����ŵƺºŝ�źºţ
ƶŝ�ŚƯř�īŹżŝ�ƪǀƫŵ�źţ�Ʊŵƺŝ�ƾƴƘƯ�ƶƳƺĭ�ƾŤųřƺƴƨƿ�ŜƿźƋ�Źřŵ�ŚƷ�ƶǀƃŚů�Źŵ��ŚƷ�åí�å�t�Ó�å����ŢŞºƀƳ

ƂŴŝ�ƶŝ��ƽżƧźƯ�ƽŚƷ�åì�å�t�ÑÑ�å�����ƶǀºƃŚů�Źŵ�ƕƺºƴţ�ŜƿźºƋ��ŢºƿŚƸƳ�Źŵ�����ƙŚºŝ�Ʋºƿř�ƽ���Żř�ŚºƷ
ƂŴŝ�Ʊō�ƽżƧźƯ�ƽŚƷ�ƾƴƘƯ�ƪƨƃ�ƶŝ�ŚƷ�Ƃǀŝ�ƽŹřŵ��ŵƺŝ�źţ��ƩƹŶūÒ����

��
ƺƬƷ�ƍƺƬŴƯ�šŚƛŚŝ��ƱƺŤƿŻ��

�ƾƏèæ�ƶƳƺưƳ�ŢŝƺƳ�ƽŹřŵźŝ��ƙŚŝ�Żř�ƺƬƷ�ƍƺƬŴƯ�ƽŚƷ���ƶƬƇŚƟ�Źŵ�ƱƺŤƿŻ�Ż�ƽ��ŵřŵźºų�Ʃƹř�ƾƳŚƯ
�Śţæî��ƕƺưŬƯŹŵ��ŶƴƠſřìæèç��ĨſƺſCarabidae��ƪƯŚƃèæ���Żř�ƶºƳƺĭææ��źºƿŻ����ƭřŵ�ƶºŝ�ƵŵřƺƳŚºų

Ʊō�ƱŚǀƯ�Żř�ƶƧ�ŶƳŵŚŤƟř���ŚƷæÒ�ƭƺŝ�Ʋƿř�ƆŤŴƯ�ƶƳƺĭ����ƙŚºŝ�Źŵ�ƹ�ŶºƳŵƺŝ�ƶƳŚƯŚºſ�����ƺºƬƷ�ƹ�ƱƺºŤƿŻ�ƽŚºƷ
�ŶƳŶƄƳ�ƵŶƷŚƄƯ��ƩƹŶūì����ƶºƳƺĭ�ƽ�H. rufipes����ƾºƳřƹřźƟ�ŚºŝÑí���ƶºƳƺĭ�ŶºƇŹŵ�ƽ���ƹ�ŵƺºŝ�ŜºƫŚƛ�

ƶƳƺĭ�ŚƷƽ�Broscus karelinii Zoubkoff�ƹ�Amara aenea (De Geer)�ƶŝ�ƾƳřƹřźƟ�Śŝ�Ŝǀţźţ��ƽŚƷèÓ��ƹ
Ñ�ƶŞţŹ�Źŵ�ŶƇŹŵ�ŶƴŤƃřŵ�Źřźƣ�ƭƺſ�ƹ�ƭƹŵ�ƽŚƷ��ƙŚŝ�ƺƬƷ�ƍƺƬŴƯ�ƽŚƷ������ƶºƳƺĭ�ŵřŶºƘţ�źƔƳ�Żř�ƱƺŤƿŻ

ƙŚŝ�ƱŚǀƯ�Źŵ��ƾƳřƹřźƟ�ƲǀĮƳŚǀƯ�żǀƳ�ƹ��ƶºƳƺưƳ�ƽŚƷ��ƽŹřŵźºŝ���ƶºŞţŹ�Źŵ�ƵŶºƃ���ƴŤºƃřŵ�Źřźºƣ�Ʃƹř�ƽ��ŚºƯř��Ŷ
Ʊō�ƾŤųřƺƴƨƿ�ŜƿřźƋ�ƭƺŝ�ƹŵ�Żř�ŚƷ�ƶƳŚƯŚſ�ƾƴƘƯ�ŹƺƏ�ƶŝ�źĮƿŵ�ƽ�ƲǀƿŚě�ƽŹřŵ���ŵƺºŝ�źţ���ƩƹŶºūÑ���ƹ

ƕƺƴţ�ƆųŚƃ�Śţ�Ŷƿŵźĭ�ŦƗŚŝ�źƯř�Ʋƿř�ƱƺƳŚƃ�Ʊō�Źŵ�ƭƺŝ�ƹŵ�Śŝ�ŚƷ�ƶƳŚƯŚſ��ƾƴƘƯ�šƹŚƠţ�źĮƿŵ�ƽ��ƽŹřŵ
ŶƷŶƳ�ƱŚƄƳ�ŵƺų�Żř�řŹ��ƙŚŝ�Źŵ�ƺƬƷ�ƍƺƬŴƯ�ƽŚƷ��ƭƺŝ�ƹŵ�ŶƴƳŚưƷ�żǀƳ�ƱƺŤƿŻ�ƶƳŚƯŚſ�ƽ����ƕƺºƴţ�źºĮƿŵ

ƶƘƯŚū�ƾŤƀƿŻ�Ʀſƺſ�ƽ��ƽŚƷCarabidae�ƶǀƃŚů�Źŵ��ƂŴŝ�ƶŝ�ŢŞƀƳ�ŚƷ�Ƃǀŝ�ƽżƧźƯ�ƽŚƷ����ŵƺºŝ�źºţ
��ƩƹŶūÒ����
��

ƶŬǀŤƳ�ƹ�ŦŰŝ�ƽźǀĭ��
Ĩſƺſ�ŚƷƽ�Carabidae�ŚƷźĭŹŚĪƃƽ�ƯƺưƗƾ�Źřƺųƽ��ƶºŝ�ƶĩ�ŶƴŤƀƷ�ƫŵ�ºǀŸƜţ�ƪ�ºƿ��šŚºƟō�Żř�ƶ

ŚƷŹŸŝ�ƹ�ƞƬŤŴƯƽ�ƞƬƗ�ŚƷƽ�ŶƯ�Źŵ��ŻźƷƿźƿ��ƭƺºŝ�šŚºƟō�Ţ��ƶƳŚƯŚºſ��ŚºƷƽ��ŻŹƹŚºƄĩƽ�Śū�Żřƿ��ƵŚºĮ
ƹƿƵĦ�řƽ�Ư�ŹřŵŹƺųźŝƾ��ŶƴƃŚŝ(Lövei, 1996)��ƂƷƹĦě�Źŵ�źƋŚůƽƹŹ���ƮƷ��ƶŤƟŹèÓ����Ʀºſƺſ�ƶºƳƺĭ

Carabidae�ƙŚŝ�Żř��ƱƺŤƿŻ�ƽŚƷ�æç�ƶƳƺĭ��ƺƬƷ���æî�ƶƳƺĭ��ƺƬƷ�ƍƺƬŴƯ�ƹ����ƱƺŤƿŻ�èæ��ƶºƳƺĭ��Źŵ�
ƶƤƐƴƯ�ƽ�Ɩưū�źƸƃŵřŻō�ō�Ư�Żř�ƶƧ�ŶƳŶƃ�ƽŹƹǀƱō�ƱŚ���ŚƷææ��ƶºŝ�ƶƳƺĭ�����ƶºſ�źºƷ�Źŵ�ƥźŤºƄƯ�šŹƺºƇ� �

��
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�ƩƹŶūì��ƳřƹřźƟ�ƹ�ŵřŶƘţƾ��ƾŞƀƳƶƳƺĭ�ŚƷƽ�Ɩưū�Źƹō�ƽƵŶƃ�ƵŵřƺƳŚų�Żř��ƽCarabidae�Źŵ�ƙŚŝ��ƽŚƷ
ƺƬƷ�ƍƺƬŴƯ���ƱŚŤƀƬĭ�ƱŚŤſř��źƸƃŵřŻō�ƱŚŤſźƸƃ�ƱƺŤƿŻ���

Table 7. Number and relative frequency of carabid species collected in mixed peach-olive 
orchards of Azadshahr region in Golestan province. 

 

Species Subfamily Number Relative 
frequency 

Harpalus rufipes (De Geer)  Harpalinae 3080 0.43000 
Broscus karelinii Zoubkoff  Broscinae 2543 0.36000 
Amara aenea (De Geer) Pterostichinae 298 0.04000 
Poecilus cupreus cupreus (L.)   Pterostichinae 238 0.03000 
Pterostichus macer macer (Marsham) Pterostichinae 233 0.03000 
Harpalus distinguendus distinguendus Duftschmid Harpalinae 129 0.02000 
Acinopus laevigatus laevigatus Menetries Harpalinae 112 0.01500 
Agonum dorsale (Pontoppidan)  Pterostichinae 97 0.01300 
Distichus planus Bonellis Scaritinae 62 0.00860 
Siagona europea europea Dejean  Siagoninae 48 0.00670 
Calathus peltatus Kolenati Pterostichinae 46 0.00640 
Harpalus subtruncatus Chaudoir  Harpalinae 42 0.00580 
Amara fusgenua Hieke   Pterostichinae 41 0.00570 
Brachinus brevicollis Motschulsky  Brachiniae 37 0.00510 
Cicindela germanica germanica L. Cicindelinae 25 0.00350 
Microlestes fissuralis Reitter  Lebiinae 22 0.00300 
Brachinus explodens Duftschmid Brachiniae 20 0.00280 
Ophonus melletii Heer Harpalinae 17 0.00230 
psophia Servile �Brachinus  Brachiniae 11 0.00150 
Laemostenus caspius Menetries  Pterostichinae 10 0.00140 
Trechus quadristriatus (Schrank)  Trechinae 7 0.00098 
Amara similata Gyllenhal Pterostichinae 4 0.00056 
Ditomus calydonius oriens Dvorak Harpalinae 3 0.00042 
Harpalus tenebrosus Dejean  Harpalinae 1 0.00010 
Danieli Reitter �Notiophilus Nebriinae 1 0.00010 
Agonum viridicupreum viridicupreum (Goeze)  Pterostichinae 1 0.00010 
Aephnidius ruficornis Chaudoir  Harpalinae 1 0.00010 
Calathus ambiguus ambiguus (Paykull)  Pterostichinae 1 0.00010 
Chlaenius flavipes Menetries Callistinae 1 0.00010 
Chlaenius vestitus (Paykull) Callistinae 1 0.00010 
Chlaenius festivus festivus (Panzer) Callistinae 1 0.00010 

��
ƭƺŝ���ƶƳŚƯŚſÓ�ƶŝ�ƶƳƺĭ�ƭƺŝ�ƹŵ�Źŵ�ħźŤƄƯ�ŹƺƏ��ƹ�ƶƳŚƯŚſæî��ƶºŝ�ƶƳƺĭ�����Żř�ƾºƨƿ�Źŵ�ƽŹŚºƈŰƳř�ŹƺºƏ
ƭƺŝ�ƶƳŚƯŚſ�ƾƯ�ŢǀƫŚƘƟ�ŚƷ�ŶƳŵƺưƳ��ƶƳƺĭ��ƽH. rufipes�ƙŚŝ�Źŵ�ƶƧ���ƺºƬƷ�ƍƺºƬŴƯ�ƹ�ƺƬƷ�ƽŚƷ�����ƱƺºŤƿŻ

�ƙŚºŝ�Źŵ��ŵƺŝ�ŜƫŚƛ���ƵƺºǀƯ�ƽŚºƷ����Ƃǀºŝ�Żř�żºǀƳ�ƾºſřƹźƧ�ƽ������Ţºſř�Ƶŵƺºŝ�ŹřŵŹƺºųźŝ�ƾºƳřƹřźƟ�Ʋƿźºţ� �
(Stancic et al., 2009)��ƙŚŝ�Źŵ��żºǀƳ�ƶǀƧźţ�ƽƺƬƷ�ƹ�ƱƺŤƿŻ�ƽŚƷ���ƶºƳƺĭ����žƴºū�ƲǀºưƷ�Żř�ƽźºĮƿŵ�ƽ� �

(H. distinguendus)�ƶŝ�ƶƳƺĭ�ƱřƺƴƗ��Ţſř�ƵŶƃ�ƾƟźƘƯ�ŜƫŚƛ�ƽ(Avgin & Luff, 2009)���ƶŝ�ƶūƺţ�Śŝ



ÔÏ                                   ƱřŹŚƨưƷ�ƹ�ƵŵƺƳ�ƾƿŚƋŹ��Ʀſƺſ�ƾŤƀƿŻ�ƕƺƴţ�ƵŵřƺƳŚų�ƽŚƷ��ƽCarabidae������

�ƶººƿŸƜţ�ƁŹřżººĭ�ƶººƳƺĭ�ƽ����ƽŚººƷH. rufipes��ƹAgonum dorsale (Pontoppidan)�ƶŤººƃ�Żř�ŚººƷ� �
(Loughridge & Luff, 1983; Scheller, 2009)ƶƳƺĭ�Ʋƿř���ƾƯ�ŚƷ�ƶŤƃ�ƩźŤƴƧ�Źŵ�ŶƴƳřƺţ��ƶƧ�ƺƬƷ�żŞſ�ƽ

ƶƤƐƴƯ�Źŵ�ƩƺƈŰƯ�Ʋƿř�ƮƸƯ�šŚƟō�Żř�ƶŝ�źƸƃŵřŻō�ƽ�ƾƯ�ŹŚưƃ������ƶŤºƃřŵ�řŹ�ƾƸūƺºţ�ƪºŝŚƣ�ƂºƤƳ��ŵƹŹ
ŶƴƃŚŝ���

�ƕƺƴţ�ƆųŚƃ�ŹřŶƤƯƱƺƳŚƃ�ƙŚŝ�Źŵ��źƸƃŵřŻō�ƱƺŤƿŻ�ƽŚƷ�Òì�æ��ƙŚŝ�Śŝ�ƶƀƿŚƤƯ�Źŵ�ƿŻ�ƽŚƷƱƺŤ�
ŚĭŹńř�ƱŚƳƺƿ�ƾŤƴſ�ƹ�ĨǀƳ�ƶŝ��ŜǀţźţÒè�æ��ƹèæ�æ��(Hadjicharalambous et al., 2001)�Ƃǀŝ�ŵƺŝ�źţ��

�ƆųŚƃ�ŹřŶƤƯƱƺƳŚƃ�ƙŚŝ�Źŵ��źƸƃŵřŻō�ƽƺƬƷ�ƽŚƷÒç�æ�ƵŵƹŶŰƯ�Źŵ�ƶĩ�Ŷƿŵźĭ�ƶŞſŚŰƯ��źƿŵŚƤƯ�ƽ
ƶŞſŚŰƯ�ƙŚŝ�Źŵ�ƵŶƃ��Ʋěřĥ�ƽƺƬƷ�ƽŚƷ�ìç�å��ŚţìÓ�è�Ʈſ�Ŝƀů�źŝ�����Ʈºſ�ƭŶºƗ�Śºƿ�ƾºƃŚě���ƹ�ƾºƃŚě

�Śƿ�ĨǀƳŚĭŹńřƾŤƴſ�ŢƄĩ�ƽƺĮƫř�Ʊŵƺŝ��(Sonoda et al., 2011)���Ţºƃřŵ�Źřźºƣ���ƮºƷ����Ĩºƿ�Źŵ��Ʋǀºƴģ
ƶƀƿŚƤƯ�ƾƬĩ�ƽ��ƆųŚƃ�źƿŵŚƤƯ��źţƱƺƳŚƃ�ƭƺŝ�Źŵ�ƶƳŚƯŚſ�ƶƘƫŚƐƯ�ƾƛŚŝ�ƽŚƷ�ƂƷƹĦě�Źŵ�ƵŶƃ��źƋŚů

Źŵ�ŚƤƯƿƙŚŝ�Śŝ�ƶƀ��ƪƿŻźŝ�šŚŞƧźƯ�ƽŚƷ�î�å��(Cividanes et al., 2010)��ƙŚºŝ�ƹ�����ŚǀƳŚĜºſř�Ŝǀºſ�ƽŚºƷ
�æì�å��Śţîæ�å��źŝƶŝ�ĢƫŚƯ�ƕƺƳ�Ŝƀů�ƙŚŝ�ƞƧ�Źŵ�ƶŤƟŹ�ŹŚƧ��(Minarro & Dapena, 2003)�īŹżŝ��źţ

ŚƤƯ�Źŵ�ŚƯřƿƱŚŤƀƧŚţ�Śŝ�ƶƀ�ř�ƽŚƷƿĉĩ�ŢƫŚ�řŵŚƳŚƧ�ĨŞ�çç�ç��ŚţÕÑ�ç��(Goulet et al., 2004)�Ĩģƺĩ��źţ
ŶƳŵƺŝ��īŹżŝ�ŵŚƤƯ�ƱŵƺŝƿƙŚŝ�Źŵ�ƕƺƴţ�ƆųŚƃ�ź�ŚƷƽ��ƶºƤƐƴƯ�ƽ����ºƯ�ƱŚºƄƳ�źƸºƃŵřŻōƾ����Źŵ�ƶºĩ�ŶºƷŵ
ƙŚŝ�ř�ƽŚƷƿƤƐƴƯ�ƲƶƘƯŚū�ƶ�ƽ�Ĩſƺſ�ŚƷƽ�Carabidae��Ż�ƕƺƴţ�ŻřƿŤƀƾ�ǇŚŝƾƿ���ŶƴŤºƀƷ�ŹřŵŹƺºųźŝ��ƹ
Ưƾ�Ƙưū�ƂƷŚĩ�Źŵ�ŶƴƳřƺţǀưƸƯ�ƂƤƳ�šŚƟō�Ţƾ�ř�řŹƿŚưƳ�ŚƠƿŶƴ���

Ż�ƕƺƴţƿŤƀƾ�ƶƘƯŚū�ƽ�Ĩſƺſ�ŚƷƽ�Carabidae�ƭƺŝ�Źŵ�ƶƳŚƯŚſ�ŚƷƽ�ƛŚŝƾ��ºţ�ŢŰţŐŧǀ��ƪºƯřƺƗ�ź
ƠƬŤŴƯƾ�ƳŚĭŹńř�ŶƴƳŚƯǀ�ĨƿŤƴſ�Śƾ�ƺĮƫř�Ʊŵƺŝƽ��ŢƄĩ(Labrie et al., 2003)��ŢºƟō�ŵźŝŹŚºĩ����Ƃºĩ���ŚºƷ

(Epstein et al., 2001)�ƹ��ŢƿźƿŶƯ�Ţƃřŵźŝ��ƱŵźĩƿƣŚŝ�Śƾ��ƲŤºƃřŸĭ�����ƱƹŹŵ�ƾƷŚºǀĭ�Ƃºƃƺě�ºƿ�Ś
ƃŚůǀƶ�ƽ�ƙŚŝ�(Minarro & Dapena, 2003; Cividanes et al., 2010)��ŵŹřŵ�Źřźƣ��Ƃƃƺě��ƾƷŚǀĭ�ƽŚƷ

ƶǀƃŚů�ƽ�ƙŚŝ�Śƿ�ƕŹřżƯ�Ʊō�Żř�ƶƧ�ŚƷ���ƶºŝ�ŚºƷ���ƱřƺºƴƗ���ƾƨºſƺſ�ƱŻŚºŴƯ��(beetle banks)���Śºƿ���ƢƏŚºƴƯ
ƱřźŞū�ƵŶƴƴƧ�ƭƺŝ�ƽ�ƾŤųŚƴƃ��(ecological compensation areas)���ƾºƯ�ƭŚºƳ���ŶºƳźŝ(Afshari, 2008)�Żř��
ţ�ƢƿźƏŐƱŚƨƯ��ƵŚĮƷŚƴě�ƲǀƯ�ƱŚŤƀƯŻ�ƽŚƷ����ƪºưƨƯ�ƽŚƷřŸºƛ�Śƿ�ƹ�ƾƳřŹŸĭ���Ƶŵźºĭ�ƹ�ŶƸºƃ����ŜºūƺƯ

���ŶººǀƠƯ�ƱŚƿŚěŶººƴŝ�ƾŤººƀƿŻ�ƕƺººƴţ�ƂƿřżººƟř���Ʀººſƺſ�ƶººƬưūŻř��ƽŚººƷCarabidae�ƾººƯ�ƺººƃŶƳ� �
(Pfiffner et al., 2000; Collins et al., 2002, 2003)��ƶǀƃŚů�ƱŚƷŚǀĭ�Żř�ƾųźŝ�ƽř�ƶŝ����ƽŹŚºưƘƯ�ƪºǀƫŵ



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃèç���æ���ÎÐîæ�������������������������������������������������������������������������ÔÐ 

ƵĦƿƹ�ƽ�ƵŚƴě�ƽřźŝ��ŵƺų���ƲŤƟźĭ�ƲƿřƦſƺſ�ƾƯ�ƾŞſŚƴƯ�ƱŚƨƯ�ŚƷ��ŶƴºƃŚŝ�����ŜºūƺƯ��ƢºƿźƏ�Ʋºƿř�Żř�ƹ
ŢŴſ�Żř�Ƶƹźĭ�Ʋƿř�ƾŤƀƿŻ�ƕƺƴţ�ƂƿřżƟř���ƾºƯ�ƱŚºƃƺĜƫŚŝ���ŶƳƺºƃ(Woodcock et al., 2005)���ŞºƀƳ�Ţ

ƶƳƺĭ�ƽŚƷ�ƵŚǀĭ��ŹřƺųƶƳƺĭ�ƶŝ�źĭŹŚƨƃ�ƽŚƷ�ƶƘƯŚū�Ʀƿ�Źŵ��Ʀſƺſ�Żř��ƽŚƷCarabidae����ƲºƨưƯ�żºǀƳ
ţ�ŢŰţ�ŢſřŐƾƷŚǀĭ�Ƃƃƺě�ƕƺƳ�źǀŧ�ƭƺŝ�ƝřźƏř��ŵźǀĭ�Źřźƣ�ƶƳŚƯŚſ(Looney & Zack, 2008)���
ř�Źŵƿ�ŵřŶƘţ��ƂƷƹĦě�Ʋ�ƶŝ��ƙŚºŝ�Źŵ�żū��ŚºƷƽ��ƺºƬƷ��Ƴ�ƹ�ºǀ���ƶºƳƺĭ�ƾºƳřƹřźƟ�ƾŤųřƺºƴƨƿ�ż���ƽŚºƷ

Ɩưū�ƽŹƹō��ƵŶƃŚų�ŻřƵŵřƺƳ��ƽCarabidae�ƶǀƃŚů�Źŵ���ŚƷƽ�ƙŚŝ�����ƂºŴŝ�ƶºŝ�ŢŞºƀƳ�ŚºƷ����ƽżºƧźƯ�ƽŚºƷ
Ƃǀŝ�źţ�īŹżŝ�ŜūƺƯ�źƯř�Ʋƿř�ƹ�ŵƺŝ�źţ�ƱŶƃ�ƾƴƘƯ�ƶǀƃŚů�Źŵ�ƾŤƀƿŻ�ƕƺƴţ�ŜƿřźƋ�Źřŵ��ƶŝ�ŢŞƀƳ�ŚƷ
ƂŴŝ�ƙŚŝ�ƽżƧźƯ�ƽŚƷ�Ŷƿŵźĭ�ŚƷ��řƿƶƘƫŚƐƯ�Źŵ�ƕƺƋƺƯ�Ʋ���ƂƷƹĦºě�Żř�ƾºųźŝ�ƽ��ŵ�Ʊřźºĭƿ�Ƴ�źºĮ�ºǀ�ż

�Ţſř�ƵŶƃ�ƁŹřżĭ(Saska et al., 2007)����
ƶǀƃŚů�Źŵ�ƙŚŝ�ƽ�ƶƳƺưƳ�ƽŚƷ�ƽŹřŵźŝ�Ƃƃƺě��ƂƷƹĦě�Ʋƿř�Źŵ�ƵŶƃ�ŚƷƽ��ƪƯŚƃ�ƾƗƺƴŤƯ�ƾƷŚǀĭ

ƞƬƗ����ƾŤºƀƿŻ�ƕƺºƴţ�ƂƿřżƟř�Źŵ�ľǇŚưŤůř�ƶƧ�Ţƃřŵ�ŵƺūƹ�ƁřƹŶƴĭ�ƹ�Ŝſř�ƞƬƗ��ơŚǀƣ�ŻźƷ�ƽŚƷ
Ʀſƺſ��ƽŚƷCarabidae�ƶǀƃŚů�Źŵ�řŵ�ƾưƸƯ�ƂƤƳ�ŚƷŶƳŹ��ƒƠů�řŸƫ�ƹ�ƮŴƃ�Śƿ�Ţƃřŵźŝ�ƭŶƗ��ƱŵŻ

Ʊō�ŚƷ��Ʊō�Ư�řŹ�ŚƷƾ�ƙŚŝ�ƶŝ�Ʊřƺţ�ŵƺưƳ�ƶǀƇƺţ�ƶƤƐƴƯ�ƱřŹřŵ�����ƶŝŚºƄƯ�ƶºŝ�ƶºūƺţ�Śŝ��źƤţ�Ʊŵƺºŝƿ�ºŞƾ���ƕƺºƳ
Ƃƃƺě�ƶǀƃŚů�ƾƷŚǀĭ�ƽŚƷ�ƙŚŝ�ƽŚƷ�ƶƘƫŚƐƯ�ƽŚƷ�ŝ��ƂƷƹĦě�Ʋƿř�Źŵ�ƵŶƃǀƂ�źţ�ƶƳƺĭ�ŵřŶƘţ�Ʊŵƺŝ���ŚºƷ

Ʀſƺſ�ƾƳřƹřźƟ�ƲǀĮƳŚǀƯ�ƹ��ƽŚƷCarabidae�ƙŚŝ�Źŵ�řŹ�ƺƬƷ�ƍƺƬŴƯ�ƽŚƷ�����ºƯ�ƱƺºŤƿŻƾ���ƹŵ�Żř�Ʊřƺºţ
ŵƺưƳ�źǀƀƠţ�ƶŞƴū��řŻ�ƹ�ƺƬƷ�ƱŚŤųŹŵ�ƎƬŤŴƯ�ŢƄĩ�ƶƧ�Ʊō�ƩƹƿŹ�ŵƺŞƸŝ�ŜūƺƯ�ľǇŚưŤůř�ƱƺŤƿƬƣřżǀ�Ʈ

�ƶŝ�ƾưǀƬƣř�Ǝƿřźƃ�ƽŹřŶƿŚě��ƩŚŨƯ�ƱřƺƴƗ���ƶºưƘƏ�ƕƺƴţ�ƂƿřżƟř��Ʊō�ƩŚŞƳŵ�ƶŝ�ƹ�����ƾƿřŸºƛ�ƖŝŚºƴƯ�ƹ�ŚºƷ
�ƪưƨƯ�ƶŝ�Ƶŵźĭ��ƩŚŨƯ�ƱřƺƴƗ�ŚƷƽ�ƞƬƗ�ŚƷƽ�ƹŹ�ŻźƷǀƿƙŚŝ�ƞĩ�Źŵ�ƵŶ��ř�Źŵƿƭƺŝ�Ʋ�ƾƯ�ƶƳŚƯŚſ��ƹ�ŵƺƃ

ƪƯřƺƗ�Ʋƿř�ƕƺưŬƯ��Ƃǀºŝ�ŵřŶƘţ�ƶŝ���Ĩºſƺſ�Żř�ƽźºţ��ŚºƷƽ�Carabidae��ƵŻŚºūř��ƲƧŚºſ�ƽ���ƹ�ƱŶºƃ
ƾƯ�řŹ�ƪŨƯŶǀƫƺţ�ŶƷŵ��ƶŝ�ƙŚŝ��ƵƹǈƗ�ƺƬƷ�ƍƺƬŴƯ�ƽŚƷ���ƱƺŤƿŻ�ƶƳƺưƳ�ƽŹřŵźŝ��Źŵ��ƶƘƫŚƐƯ�Ʋƿř�Źŵ�ƵŶƃ
ŢƀƿŻ�šŹƹŚŬƯ�ƭƺŝ������ƾºƳřƹřźƟ�ƂƿřżºƟř�ƶºŝ�Ţºſř�ƲƨưƯ�żǀƳ�źƯř�Ʋƿř�ƶƧ�ŶƴŤƃřŵ�Źřźƣ�ƾƬĮƴū�ƽŚƷ

Ʀſƺſ��ƽŚƷCarabidae�Ʊō�Źŵ�ƷŶƃŚŝ�ƵŵƺưƳ�ƦưƧ�Ś��ƭŚŬƳř�šŚƘƫŚƐƯ��ºģ�Źŵ�ƶŤƟźĭǀƳ�Ʋ�ºǀ��ƱŚºƄƳ�ż
ƳřƹřźƟ�ƶĩ�ŶƳŵřŵƾ�Ĩſƺſ�ŚƷƽ�Carabidae�ƙŚŝ�Źŵ�ŚƷƽ�ƺƬƷ�ƎƬŤŴƯ���ŚƤƯ�Źŵ�ƺƫōƿ���ƙŚºŝ�Śºŝ�ƶºƀ��ŚºƷƽ�

Ĩţ�ŝ�ƺƬƷ�ŢƄĩǀƂ��ŵƺŝ�źţ(Hu et al., 2011)���
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ƶŝ�ƾƯ��ƾƬƧŹƺƏ�Śŝ�ŵƺưƳ�ŚƗŵř�Ʊřƺţƴƿř�ŵƺūƹƙŚŝ�Źŵ�ƶƨ�ƶƤƐƴƯ�ƽŚƷ���Śºǀĭ�Ƃºƃƺě�źƸƃŵřŻō�ƽ�ƾƷ
ƶǀƃŚů�ƞƿŵŹ�Ʋǀŝ�ƹ�ŚƷ�ƮŴƃ�ƢƿźƏ�Żř�ƽŵŹřƺƯ�Źŵ�ŚƷ���ƾºƯ�Ƶŵźºŝ�Ʋǀŝ�Żř�ƱŵŻ����ƶºƘƯŚū�ŚºƯř��ŶƳƺºƃ��ƽ
Ʀſƺſ��ƽŚƷCarabidae�ƮƷ�ƶŝ�ƹ�Ţſř�ŹřŵŹƺųźŝ�ƾƿǇŚŝ�ƾŤƀƿŻ�ƕƺƴţ�Żř�ƱŚƴģ�ƫŵǀưƸƯ�ƂƤƳ�ƪƾ��ƶĩ

řƿƂƃƺě�Ʋ�ŚƷƽ�ĭǀƷŚƾ�řżƟř�ƹ�ŢƓŚƠů�ŹŵƿŻ�ƕƺƴţ�ƂƿŤƀƾ�řƿĨſƺſ�Ʋ���Ţºƃřŵźŝ�ƭŶƗ��ŶƳŹřŵ�ŚƷ
Ʊō�ƣřŶů�ŚƷƃŚů�Źŵ�ƪǀƶ�ƙŚŝ�ƶŝ�ŚƷ�Ƈƺţ�ƶƤƐƴƯ�ƱřŹřŵǀƯ�ƶƾ�ŵŵźĭ���
��

ŽŚĜſ�ƽŹřżĭ��
�źŤƧŵ�ŻřJan Muilwijk�ŶƴƬƷ�ŹƺƄƧ�Żř�(Utrechtseweg 384, 3731 GE De Bilt)�ƶŝ�ţ�źƏŚųŐǀƿ�Ŷ

ƾƿŚſŚƴƃ�ƶƳƺĭ��ƽŚƷCarabidae������ƶºŝ�ƱŚºĭźĭ�ƾºƘǀŞƏ�ƖŝŚºƴƯ�ƹ�ƽŻŹƹŚºƄƧ�ƭƺƬƗ�ƵŚĮƄƳřŵ�Żř�ƹ���ƪºǀƫŵ
ƾƳřŵŹŶƣ�ƂƷƹĦě�Ʋƿř�Żř�ƾƫŚƯ�ŢƿŚưů�ƾƯ�ƪưƗ�ƶŝ�źƨƄţ�ƹ�Ŷƿō���
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