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Abstract 
The induced galls by oak gall wasps were collected from various oak forests of Iranian province of 

West Azerbaijan in the regions of Ghabre-Hossein, Mir-Abad, Vavan, Shalmash, Rabat and Dar-Ghabr 
during from April to November 2009. The optimum number of samples was found to be 40 oak trees. In 
each tree, as a sampling unit, all of the existing galls were counted. The species richness of oak gall wasps 
in the West Azerbaijan province was measured and the parameters such as Simpson�s, Shannon�s H', and 
Sorensen similarity indexes were calculated. In this study, 35 species of oak gall wasps on the oak tree 
species of Quercus infectoria, Q. brantii and Q. libani were identified. Most galls were observed on Q. 
infectoria. All of the collected oak gall wasp species belonged to the genera Andricus Hartig, Cynips L., 
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Neuroterus Hartig, Biorhiza Westwood, Pseudoneuroterus Kinsey, Chilaspis Mayr and Aphelonyx 
Mayre. The genus Andricus included 23 species of oak gall wasps. The highest Simpson and Shannon 
indexes were recorded for the spring galls of Mir-Abad and for the fall galls of Ghabre-Hossein and Dar-
Ghabr regions. The Sorensen similarity index reached its peak for the spring galls (sexual generation of 
oak gall wasps) of Ghabre-Hossein and Mir-Abad and for the fall galls (asexual generation of oak gall 
wasps) of Ghabre-Hossein and Dar-Ghabr. The distribution of oak species and subspecies, and 
geographical and climatic aspects are believed to be among the key factors for the species diversity of oak 
gall wasps. 
Key words: diversity, index, oak gall wasps, Cynipidae, Iran 
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ŪƿŚŤƳ�Ʋƿźųō�ŽŚſřźŝ��Śţ��ƱƺƴƧÕÏ�ƩŚĭ�ŹƺŞƳŻ�ƶƳƺĭ��ƾƟźƘƯ�Ʊřźƿř�ƱƺƟ�ƽřźŝ�řŻƵŶƃ���ºŝƶ��ƽŹƺºƏ���ƶºƧ
�ŵřŶƘţÏÒ�Ʊō�Żř�ƶƳƺĭ�Ʋǀƫƹř�ƽřźŝ�ŚƷ��ŹŚŝƽřźŝ��ŚǀƳŵ�ƞǀºƇƺţ�ƮƬƗ��ƵŶºƃ���ŶºƳř(Sadeghi et al., 2010)��
ƶƳƺºĭ�ŚƷƽ�ŚƷŹƺŞƳŻƽ�ƩŚĭ�řźŝ�řŹ�ƍƺƬŝ�ƱŚŤųŹŵ��řŻƽ�ƫŚƘƟǀ�śŚŴŤƳř�Ţ�ƵŵźƧĪƄţ�Źŵ�ƹǀƹŹ�ƩŚĭ�ƪƽ�

�ƆƈŴţ�ƾƈŴƄƯ�ƭřŶƳřƿƶŤƟŚ�ŶƳř�(Rokas et al., 2003)���ŵƹŶůÕÍ����ƩŚºĭ�ƽŚºƷŹƺŞƳŻ�Żř�ŶºƇŹŵ���řŻ
���ƩŚºĭ�ƍƺºƬŝ�ƱŚºŤųŹŵ�ƽƹŹ��������ƾºƯ�ŵƺºūƺŝ�ƪƨºƃ�ƹ�ƾƳŚưŤųŚºſ�ƑŚºŰƫ�Żř�řŹ�ƾƗƺºƴŤƯ�ƽŚºƷ�Źƹō�ŶºƳ� �

(Short & Castner, 1997; Liljeblad & Ronquist, 1998)�����ƩŚºĭ�ƪǀƨºƄţ�ŢƬƗ�ƹ�ƕƺƴţ�Śŝ�ƶƐŝřŹ�Źŵ
źƔƳƿƮƸƯ�ƶĩ�ƵŶƃ�ƶŗřŹř�ƾţŚ�źţƿƱō�Ʋ�źƔƳ�ŚƷƿƶ�ƽ�ŸƜţƿŢſř�ƶ��źƔƳ�ƲƿřƿƶƿŸƜţ�źŝ�ƶ�ƽ�ƩŚĭ�ƪƯŚƗ��Żř�řŻ
ŢƟŚŝ���ŹřƺŤſř�ƩŚĭ�ƾƳƹŹŵƾƴƘƿ��Ţſř�ƾƯ�ƩŚĭ�ƪǀƨƄţ�ŜŞſ�ƶƿŸƜţ�ƪƯŚƗ�ŵƺƃ�(Cornell, 1983)���Źŵ
�ŵŹƺƯƩŚĭ�ƽŚƷŹƺŞƳŻ�ƩŚĭ��ƍƺƬŝ�ƽřŻ���ƱŚŤºƀŝŚţ�ƪƿřƹř�ƹ�ŹŚƸŝ�Źŵ�ƾƀƴū�ƪƀƳ�ŢǀƫŚƘƟ�Żř�ƪƇŚů�ƽŚƷ
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ƩŚĭ�ƹ�ŹƺŞƳŻ�ƾƀƴūźǀƛ�ƪƀƳ�ŢǀƫŚƘƟ�Żř�ƪƇŚů�ƽŚƷ�ƩŚĭ�ƽŚƷ�Śě�ƹ�ƱŚŤƀŝŚţ�Źŵ�ƍƺƬŝ�ƽřŻƿ��ƱŚºưƷ�żǀ
ƾƯ�ƪǀƨƄţ�ƩŚſ�ŶƳƺƃ�(Schonrogge et al., 1999)���

ƩŚĭ�ƽŚƷŹƺŞƳŻ�ƱƺƟ�ƽřŻ��ƍƺƬŝřƿƱřź�ƀŝ�ƭŚŬƳř�ƶƴǀƯŻ�Ʋƿř�Źŵ�ƾƘƯŚū�šŚƤǀƤŰţ�ƹ�Ƶŵƺŝ�ƾƴƛ�ŹŚǀ
Ţſř�ƵŶƃ���Żř�ƾƧŶƳř�šŚƗǈƏř�ƶƨǀţŹƺƇŹŵ�ƶŝ�ƍƺŝźƯ�šŚŞſŚŰƯ�ƱřżǀƯƶƳƺĭ�ƕƺƴţ�řƽ��Ʋƿř�ŚƷŹƺŞƳŻ
ƴĤưƷ�ƹǀſŹźŝ�Ʋƾ�ř�Źŵ�ŚŤŝ�ƕƺƴţƿƯ�ŵƺūƺƯ�šřźƄů�Żř�ƶŤſŵ�Ʋƾ�ŶƃŚŝ�����ŢºƸū�Źŵ�źºƋŚů�ƢǀƤŰţ
ƶŞſŚŰƯ�ƶƳƺĭ�ƕƺƴţ�ƽ��ƽřƩŚĭ�ƽŚƷŹƺŞƳŻ�ƽřŻ�ƍƺƬŝ��ƹ�Źŵ�ŚŤŝ�ƕƺƴţ�ƾſŹźŝ�ƱŚŤſř�ƱŚºŬƿŚŝŹŷō���ƾºŝźƛ

ƟźƿŸě�ƭŚŬƳřŢ��ƵŻřŶƳř�Śŝ�ƆųŚƃ�ƽźǀĭ�ƶŝ�ŢƷŚŞƃ�ƹ�ƕƺƴţ�ƽŚƷ�ƾƯ�ƾƳŚſō����ƪºĮƴū�ŢƯǈºſ�ƶŝ�Ʊřƺţ
Ə�ƞƬŤŴƯ�ƢƏŚƴƯ�Źŵƾ�ƩŚſ�ŚƷƽ�ŵŚưŤƯƽ�ƾě�ŵźŝ���

��
ƁƹŹ�ƹ�ŵřƺƯ��ŚƷ��

ƱŚŬƿŚŝŹŷō�ƱŚŤſř�ƾŝźƛ�śƺƴū�ƂƿŚƯŻō�ƽřźūř�ƪŰƯ���ƾºŝźƛ��ƱŚŤºſźƸƃ����ƹ�źƸºƄƳřźǀě�ƽŚºƷ
Ţƃŵźſ���ŵƹŶů�Źŵ�ƾŤůŚƀƯ�ƶƧ�ƵŵƺŝÎÍÍÍÍÍ���ƾºƯ�źºŝ�Źŵ�řŹ�ŹŚŤƨƷ��ŵźºǀĭ���ƹŶºů�ŵÖÍ���ŶºƇŹŵ

��ƶºƳƺĭ�ƶºſ�řŹ�ƢƏŚƴƯ�Ʋƿř�ƾƬĮƴū�ƱŚŤųŹŵ�Ƃƃƺě�ƽ�Quercus infectoria��Q. libani��ƹQ. brantii�
ƾƯ�ƪǀƨƄţ�ŶƴƷŵ����ƲǀƀůźŞƣ�ƵŚĮŤƀƿř�ƶſ�ŵřŶƘţ�����Ţºƃŵźſ�ƶºŝ�źƸƄƳřźǀě�źǀƀƯ�Źŵ�Ʊřƹřƹ�ƹ�ŵŚŝōźǀƯ

ŝ�ƵŚĮŤƀƿř�Ʀƿ�ƶƃ�ƭŚƳ���ƱŚŤºſźƸƃ�śźºƛ�Źŵ�źŞƣŹřŵ�ƵŚĮŤƀƿř��Ţƃŵźſ�ƱŚŤſźƸƃ�śƺƴū�Źŵ�ƁŚưƬ
ƹ�ƾƿřźŰƇ�šŚǀƬưƗ�ƭŚŬƳř�ŢƸū�ŵŚŝŚƸƯ�ƶŝ�Ţƃŵźſ�źǀƀƯ�Źŵ�ƎŝŹ�ƲǀƴĤưƷ�ƹ�źƸƄƳřźǀě���ƁŹŚưƃ

ƩŚĭ�ŶƳŶƃ�ƶŤƟźĭ�źƔƳ�Źŵ�ŚƷ��ƟřźƜū�šŚƈŴƄƯǀŚƾƿ�����ƮǀºƬƣř�ƹ�ŜºƫŚƛ�ƾƷŚºǀĭ�Ƃºƃƺě�����ƁƹŹ�Śºŝ
ƲţŹŚƯƹŵ��ƶƤƐƴƯ�ƽ�ƨƠţ�ƶŝ�ƵŚĮŤƀƿř�źƷ�ƶŝ�ƍƺŝźƯ�ƩƹŶū�Źŵ�ƦǀÎ�Ţſř�ƵŶƃ�ƵŵŹƹō��ƾƿŚŬƳōŻř���ƶºƧ

ƶƳƺưƳ�ŵřŶƘţ�śŚŴŤƳř�ƽ���řźºŝ�ŜºſŚƴƯƽ���ŚºƐų�ƂƷŚºĩƽ�ŚƯŻōƿ�ºƄƾ��ºƀŝǀ��Ţºſř�ƮºƸƯ�ŹŚ����řŸºƫ�ºƿ�Ĩ
ƶƳƺưƳ�Źřŵźŝƽ�ƫƹřǀƶƳƺưƳ�ŻŚƛō�Żř�ƪŞƣ�ƶ�Źřŵźŝƽ�ƬƇřƾ�Ŷƃ�ƭŚŬƳř���Ƶŵřŵ�Żř�ƵŵŚƠŤºſř�Śŝ��ŚºƷƽ��ºŝƶ��Ţºſŵ�
ƵŶƯō��ŚƐųŹřŶƤƯƽ�ŞƀƳƾ�(RV)�ƳǀƶƐŝřŹ�Żř�ż�ƽ�RV = (SE / m) × 100�ƘţǀǀŶƃ�Ʋ��ŝƶ�ŹƺƏƽ��ŹřŶƤƯ�ƶĩ

m�ƯǀĮƳŚǀƵŵřŵ�Ʋ�ƶƳƺưƳ�Źŵ�ŚƷ�Źřŵźŝƽ�ƫƹřǀ�ƹ�ƶSE�ŚƐųƽ�ƘƯǀƵŵřŵ�ŹŚ�ŚƷƽ�ƫƹřǀŶƳŵƺŝ�ƶ���ŚºƐų�ŹƺŤĩŚƟƽ�
ŞƀƳƾ��ƶƳƺưƳ�Ţƣŵ�Źřŵźŝƽ�ƫƹřǀ�ƱŚƄƳ�řŹ�ƶƾƯ�ŶƷŵ��Śţ�ƹÏÒ�Ư�ƩƺŞƣ�ƪŝŚƣ�ŶƇŹŵƾ��ŶºƃŚŝ�����ŹřŶºƤƯ�źºĭř
ŚƐųƽ��ŞºƀƳƾ��ŻřÏÒ���ºŝ�ŶºƇŹŵǀƂ���Śŝ�ŶºƃŚŝ�źºţƿ�Ťºƀƾ��Ƴ�ŵřŶºƘţ�ƶºƳƺư��ŚºƷƽ�ƫƹř�ºǀ�řżºƟř�řŹ�ƶƿ�ŵřŵ�Ƃ

(Southwood & Henderson, 2000)���



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃèæ���ç���ÎÐîå�������������������������������������������������������������������������ÓÔ 

ƩƹŶū�Î��ƹƿĭĦƾ�ŚƷƽ�ƵŚĮŤƀƿř�ƶƳƺưƳ�ƽŚƷ�ƽŹřŵźŝ�ŚŝŹŷō�ƱŚŤſř�ŹŵƿƱŚŬ�ŝźƛƾ��ƩŚſ�ŹŵÎÐÕÕ���
Table 1. Sampling sites in West Azerbaijan province in 2009. 
 
Sites Latitude/Longitude Climate Quercus species 
Ghabre-Hossein 36°28 ′N 45°18′W High humid, cold Q. infectoria, Q. brantii, Q. libani 
Mir-Abad 36°15 ′N 45°22′W High humid, cold Q. infectoria, Q. brantii, Q. libani 
Rabat 36°14 ′N 45°33′W Wet Mediterranean Q. infectoria, Q. brantii 
Vavan 36°16 ′N 45°28′W High humid, Mediterranean Q. infectoria, Q. brantii 
Dar-Ghabr 36°11 ′N 45°24′W Wet Mediterranean Q. infectoria, Q. brantii 
Shalmash 36°07 ′N 45°30′W High humid, Mediterranean Q. infectoria, Q. brantii, Q. libani 

��
ř�źƷ�ŹŵƿƵŚĮŤƀ��ƹƶƳƺưƳ�ƮŬů�ƶŝ�ƶūƺţ�Śŝ�ƽ�ŰƯƶŞſŚ���ƩƺºƯźƟ�ƢºŞƏ�ƵŶƃ�Î�����ƶºƳƺưƳ�ŵřŶºƘţ�ƽ�

ţƹŚƠŤƯƾ�řźŝƽ��Żř�ŶƳŵƺŝ�šŹŚŞƗ�ƶĩ�Ŷƃ�ƶŞſŚŰƯ�ƞƬŤŴƯ�ƢƏŚƴƯÑÍ��Źŵ�ƶƳƺưƳ��ƲǀƀůźŞƣ�ÏÏ��ƶƳƺưƳ
�Źŵ�ŵŚŝōźǀƯ�ÏÍ�Źŵ�ƶƳƺưƳ��Ʊřƹřƹ�ÐÓ�Źŵ�ƶƳƺưƳ��źŞƣŹřŵ�ÏÍ�ƁŚưƬƃ�Źŵ�ƶƳƺưƳ��ƹÏÒ��Źŵ�ƶƳƺưƳƎŝŹ��
ƶŤƨƳ�ƽ�ưƷř�żŗŚůǀŢ�ƵŻřŶƳř�Źŵ�ř�ŢƷŚŞƃ�ƹ�ƕƺƴţ�ƽźǀĭ�����ƾƯŚºưţ�Źŵ�ŶºƿŚŝ�ƶºƳƺưƳ�ƮºŬů�ƶƧ�Ţſř�Ʋƿ

�ŶƃŚŝ�ƱŚƀƨƿ�ƢƏŚƴƯƗ�Ʋƿř�řźƿŻƪƯŚ�ƾƯ��ƶºƳƺĭ�ƽŚƴƛ�ƂƷŚƧ�Śƿ�ƂƿřżƟř�ŦƗŚŝ�ŶƳřƺţ���ƶºŬǀŤƳ�Źŵ�ƹ�ƽř
ř�ƱřżǀƯ�Źŵ�źǀǀƜţƿƆųŚƃ�Ʋ��ŶƳŵźĭ�ŚƷ(Magurran, 2004)��ŚŬƳōŻř�řŸƫƾƿ�Ư�ƶĩƾ�Śŝƿ�ƶƳƺưƳ�ŵřŶƘţ�Ţƀ

ƿƯŚưţ�Źŵ�ƱŚƀĪƾ��ŵƺƃ�ƑŚŰƫ�ƕƺƴţ�ƶŝ�ƍƺŝźƯ�šŚŞſŚŰƯ(Krebs, 1998)���ƶºƳƺưƳ�ŵřŶƘţ�ƽ��ƶŞºſŚŰƯ�
ƶƤƐƴƯ�Źŵ�ƵŶƃ�ƽ�ƀůźŞƣǀ�Ʋ�ŵřŶƘţ�ÑÍ�ŢųŹŵ��ƶŝ�ƶƳƺưƳ�ŵřŶƘţ�ƱřƺƴƗ�ƽ�ř�Źŵ�ŜſŚƴƯƿƤŰţ�Ʋǀ�Źŵ�Ƣ
Ŷƃ�ƶŤƟźĭźƔƳ��ŢųŹŵ��ŚƷŝƶ�ƟŵŚƈţ�ŹƺƏƾ�ƪĪƃ�ƶŝ�źƐƣ�ƹŵ�Źŵ���ŵ�źƐƣ�ƹŵ�Źŵ�ƹƿ��ƪĪºƃ�ƶºŝ�źĮ���
ŶƳŶƃ�śŚŴŤƳř���źƷ�Źŵƿ�ŵřŶƘţ�ŚƷźƐƣ�Żř�ĨÎÍ��ƹ�ŢųŹŵŢųŹŵ�źƷ�Źŵ��ŵ�źƷ�ŹƿŢƸū�Żř�Ĩ�ŚƷƽ�

ƟřźƜūǀŚƿƾ��ƿƶųŚƃ�Ĩ�ƽ�ÒÍ�ŤƳŚſƾ�źŤƯƽ�ŝƶ�ƶƳƺưƳ�Ŷůřƹ�ƱřƺƴƗ�Źřŵźŝƽ��ƩŚºĭ�ŵřŶƘţ�ƹ�śŚŴŤƳř��ŚºƷƽ�
ĪƄţǀƪ�ƹŹ�ƵŶƃƽ�ƶŝ�ƹ�ƁŹŚưƃ�Ʊō�ĪƠţǀ�ŢŞŧ�ĨŶƳŶƃ��ƶƳƺưƳ�Źřŵźŝƽ��źƷ�Źŵƿř�Żř�ĨƿƵŚĮŤƀ���Źŵ�ŚºƷ
ŹŚƸģ�ŹŚţƿƶŝ�Ų��ŭźƃźƿŻ�Ŷƃ�ƭŚŬƳř��ƶƳƺưƳ�ƹŵ�Źřŵźŝƽ�ŵŹř�Źŵƿŝ�ŵřŵźų�ƹ�ŢƄƸŞřźƽ�ƩŚĭ�ŚƷƽ��ƵŹŚƸŝ

ƶƳƺưƳ�ƹŵ�ƹ�Źřŵźŝƽ�ŵƿ�źƸºƃ�Źŵ�źĮƿ��řźºŝ�źºƸƯ�ƹ�Źƺƽ��ƩŚºĭ��ŚºƷƽ��ƶƳŚŤºƀŝŚţ���ŚºěǀƿƵż����řźŝŚºƴŝƿ��ƪºĩ�Ʋ
ŢųŹŵ�ŚƷƽ�ƁŹŚưƃ��Źŵ�ƵŶƃƂƃ�řƿ�ƹ�ƵŚĮŤƀŹŚƸģ�ŹŚţƿ�Ų�ƶºĩ��ºƏƾ���ƩŚºſÎÐÕÕ��ƶºƳƺưƳ��Źřŵźºŝƽ�
ŶƳŶƃ��ÖÓÍ�ŵƺŝ�ŵŶƗ����

ř�Żř�ƪƇŚů�ŵřŶƗř�ŚŝƿƁŹŚưƃ�Ʋ�ƆųŚƃ��ŚƷ�ŚƷƽ�ƶƳƺĭ�ƕƺƴţ�řƽ��ŢƷŚŞƃ�ƹŝǀ�źƔƳ�Żř�ƢƏŚƴƯ�Ʋ
ŹƺŞƳŻ�Źƺƌů�ƭŶƗ�Śƿ�Źƺƌů�ƩŚĭ�ƽŚƷ��řŻ�ƶƳƺĭ�ŜǀƧźţ�ƽř��ƩƺƯźƟ�Żř�ƵŵŚƠŤſř�Śŝ��ƽŚƷźƿŻ���ƶŞºſŚŰƯ

Ŷƃ���
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�Î��ƶŞſŚŰƯ�ƽ�Ƹŝ�ƶƳƺưƳ�ŵřŶƘţǀƶƴ��������������������������������������������������N = [(t × s) / (d × m)]2 

�ƶƐŝřŹ�Ʋƿř�Źŵ�s��ƘƯ�ƝřźŰƳřǀ�ŹŚ��d��ŚƐų�ŹřŶƤƯ��Ï�Í���m��ƯǀĮƳŚǀƶƳƺưƳ�Ʋ��Źřŵźºŝƽ�ƫƹř�ºǀƶ�ƹ�N����ŵřŶºƘţ
ƶƳƺưƳ�ƽ���ŻŚºǀƳ�ŵŹƺºƯ��Ţºſř�(Southwood & Henderson, 2000)��t��Żř���ƩƹŶºūt-student��ƶºŝ���Ţºſŵ
ƾƯ�Ŷƿō����
��
�Ï��ƶŞſŚŰƯ�ƽ�ƱƺƀĜưǀſ�ƆųŚƃ���������������������������Simpson�s diversity indices = 1 � D = 1 � ��
��

ƶƐŝřŹ�Ʋƿř�Źŵ��(1 � D)�ƃƱƺƀĜưǀſ�ƕƺƴţ�ƆųŚ��ni�ƶƳƺĭ�ŵřźƟř�ŵřŶƘţ�ƽ�i��ř�ƹ�ƶƳƺưƳ�Źŵ�ƭN����ŵřŶºƘţ
ƶƳƺưƳ�Źŵ�ŵřźƟř�ƪƧ�Ţſř�(Simpson, 1949)���

��
�Ð��ƶŞſŚŰƯ�ƽ�ƱƺƳŚƃ�ƆųŚƃ������������������������������������������������������������Shannon�s H' = � ��
��

ƶƐŝřŹ�Ʋƿř�Źŵ��pi��Źŵ�ŵřźƟř�ƮƸſƶƳƺĭ�ƽ�i��ř�ƭƳ�ƶƳƺưƳ�ƪƧ�ƶŝ�ŢŞƀ�Ţſř���šŹƺºƇ�ƶºŝ�ƶƧni / N�� pi�
ƾƯ�ƝźƘţ�ŵƺƃ���

��
�Ñ��ƶŞſŚŰƯ�ƽ�ƲƀƳŹƺſ�ŢƷŚŞƃ�ƆųŚƃ�������������������������������������������Cs = 2a / (2a + b + c) 
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Table 2. Diversity indexes of oak gall wasp species in different regions of West Azerbaijan 
province. 

 

Sites Season 
Heterogeneity 

Simpson�s index�� Shannon�s H' Number of Species 

Ghabre-Hossein 
Spring 0.682�� 1.810�� 4 

Fall 0.938 4.253 24 

Mir-Abad 
Spring 0.762 2.198 5��

Fall 0.824 2.641 7 

Vavan 
Spring 0.613 1.472 3 

Fall 0.841 2.821�� 9 

Rabat 
Spring 0.580 1.357 3 

Fall 0.883 3.267 11 

Dar-Ghabr 
Spring Not calculated Not calculated 1 

Fall 0.933 4.214�� 24 

Shalmash 
Spring 0.494 0.988 2��

Fall 0.886 3.267 11��

��
ƹŶū�ƩÐ��ƞƬŤŴƯ�ƢƏŚƴƯ�Źŵ�ƲƀƳŹƺſ�ŢƷŚŞƃ�ƆųŚƃ�ƱřżǀƯ�ŚŝŹŷō�ƱŚŤſřƿƱŚŬ�ŝźƛƾ���ƩŚºſ�Źŵ

ÎÐÕÕ������ŵřŶƗřŚŤſƵŹ��Źřŵ�ƶŝ�ƍƺŝźƯƩŚĭ�ƵŹŚƸŝ�ƽŚƷ����
Table 3. Sorensen similarity quotient in different regions of West Azerbaijan province in 

2009 (* spring galls). 
 

Shalmash Dar-Ghabr Rabat Vavan Mir-Abad Ghabre-HosseinSites 
* 66.6 * No similarity * No similarity * 57.1 * 86.6 - Ghabre-Hossein 
* 57.1 * No similarity * 37.5 * 62.5 - 50 Mir-Abad 
* 40 * No similarity * 33.3 - 41.6 50 Vavan 

* No similarity * 50 - 46.2 38.4 38.2 Rabat 
* No similarity - 46.2 21.6 37.8 83 Dar-Ghabr 

- 52.6 29.6 32 56 58.6 Shalmash 

��
�ŦŰŝ��

žƴººū�ººƷ�ƽŚAndricus���Cynips��ƹAphelonyx���ŢººǀƫŚƘƟ�ƾººſŹźŝ�ŵŹƺººƯ�ƢƏŚººƴƯ�ƾƯŚººưţ�Źŵ
ƶŤƃřŵ�ŶƳř���ƶºƳƺĭ�ƶſ�źƷ�ƽƹŹ�Ʃƹř�žƴū�����ƽƹŹ�ƭƹŵ�žƴºū��ƍƺºƬŝQ. infectoria��ƹQ. brantii��ƹ

�ƽƹŹ�ŚƸƴţ�żǀƳ�ƭƺſ�žƴūQ. brantii�ƾƯ�Ŷǀƫƺţ�ƩŚĭ�Ŷƴĩ��šƹŚƠŤƯ�ƶŝ�ƶūƺţ�Śŝ�����ƢƏŚºƴƯ�ƮǀºƬƣř�Ʊŵƺºŝ
Ʃƹř�ƭŶƣ�Źŵ��ƾſŹźŝ�ŵŹƺƯ�ƶŝ��ƾưƳ�źƔƳ��ƶƧ�ŶſŹƂƴĩřźě�ţ�ŢŰţ�ŹƺƧŸƯ�žƴū�ƹŵŐ��źºǀǀƜţ�ƮǀƬƣř�źǀŧ



ÔÏ                              ƱřŹŚƨưƷ�ƹ�ƱřźĭŹŻ��ƶƳƺĭ�ƕƺƴţ�ƹ�ƾƳřƹřźƟ�ƾſŹźŝ�ƽŚƷŹƺŞƳŻ�ƽř�ƩŚĭ�ƍƺƬŝ�ƽřŻ������

ŶƴƧ���ƶŝ�ƶūƺţ�Śŝ�Ƃƴĩřźě Q. infectoriaƂǀŝ��ƢƏŚƴƯ�ƾƯŚưţ�Źŵ�ƩŚĭ�ŵřŶƘţ�Ʋƿźţ��ÏÒ�ƩŚĭ���ƽƹŹ�żǀƳ
Ɩưū�ƶƳƺĭ�Ʋƿř��ƽŹƹōŶƃ����
ŹƺŞƳŻ�ƱƺƟ��ƩŚºĭ�ƽŚƷ��ƽƹŹ�řŻQ. infectoria����Śºŝ�ƶºƀƿŚƤƯ�ŹŵQ. brantii��ƹQ. libani��ƕƺºƴţ�Żř�

Ƃǀŝ�ŵƺŝ�ŹřŵŹƺųźŝ�ƽźţ������ŵřŶºƘţ�ƱŚºǀƯ�Ʋºƿř�ŹŵÖ��ƹÎ����ƩŚºĭ�ŹƺºŞƳŻ�ƶºƳƺĭ���ƶºŝ�żºǀƳ�řŻ��ƽƹŹ�Ŝºǀţźţ� �
Q. brantii��ƹQ. libani���Ŷǀƫƺţ�ƩŚĭ�ƹ�Ƶŵƺŝ�ƩŚƘƟƵŵźĩ�ŶƳř��řƿŹŵ�Ʋ�ƫŚůƾ��ƶĩ�Ţſř���ƱƺºƟ�ƱŚŤºſźƫ�Źŵ

ŹƺŞƳŻ�ƩŚĭ�ƽŚƷ��ƽƹŹ�řŻQ. brantii��Śŝ�ƶƀƿŚƤƯ�ŹŵQ. infectoria�Ƃǀŝ�ƕƺƴţ�Żř���ºŝ�ŹřŵŹƺºųźŝ�ƽźţ�Ƶŵƺ
�Ţſř(Azizkhani et al., 2007)���

žƴū��ƽŚƷChilaspis��ƹPseudoneuroterus���ƶƧ�ƽƹŹQ. brantii��ƩŚĭ�Ŷǀƫƺţŵźĩ�ŶƳ���Żř�ƎºƤƟ
ƶƤƐƴƯ�ƽ�Ɩưū�ƎŝŹ��ƽŹƹōŶƳŶƃ������ƹ�ƶºƤƐƴƯ�ƹŵ�źºƷ�Źŵ�ƾºƳřźƿř�ƍƺƬŝ�Źƺƌů�ƶŝ�ƶūƺţ�Śŝ�ºƴĤưƷǀ�Ʋ

ƶŝ��ƶƤƐƴƯ�ƹŵ�ƱŚƀƨƿ�ƮǀƬƣř�ƾƯ�źƔƳ��Źŵ�ƽźĮƿŵ�ƪƯřƺƗ�ƶƧ�ŶſŹƂƴĩřźě�ƿř��Ƶŵƺºŝ�ƪǀųŵ�žƴū�ƹŵ�Ʋ
ƶƳƺĭźƿŻ�Źƺƌů�ƹ�ƶŝ�ƾƳřźƿř�ƍƺƬŝ�ƞƬŤŴƯ�ƽŚƷ��ƾſŹźŝ�ƪŝŚƣ�ƶƐŝřŹ�Ʋƿř�Źŵ�ƮƸƯ�ƪƯŚƗ�Ʋǀƫƹř�ƱřƺƴƗ

ŵƺŝ�ŶƷřƺų��ƶƳƺĭ�ƶƳƺĭźƿŻ�ƍƺƬŝ�ƽŚƷ��ƽŵŶƘŤƯ�ƽŚƷŶƳŹřŵ��Ʊō�ƂƴƧřźºě�ƹ���ƱŚºŬƿŚŝŹŷō�Źŵ�ŚºƷ���ƾºŝźƛ
�Ţſř�ƵŶƃ�ƶƘƫŚƐƯ(Sabeti, 1998)��Źŵ��ƩŚů��Ƴ�źƋŚůǀ�żƾſŹźŝ��Źŵ�ƾƬǀưƨţ�ƽŚƷ�ƾƿŚſŚƴƃ�ƅƺƈų

ƶƳƺĭźƿŻ�ŚƷƽ�ƁƹŹ�Śŝ�ƍƺƬŝ�ƫƺĪƫƺƯ�ƽŚƷƾ���ºƿ�ŜºƫŚƣ�Źŵ�źţŶƿŶū�ƹ���ƶºƀſƺƯ�Źŵ�ƾºƬƯ�ŭźºƏ�Ʀ�ƽ�
ƪĮƴū�šŚƤǀƤŰţ�ƾƯ�ƭŚŬƳř�ƩŚů�Źŵ�ƖţřźƯ�ƹ�ŚƷ�ŶƃŚŝ���
�ƕƺưŬƯ�ŻřÐÒ�ƩŚĭ�ŹƺŞƳŻ�ƶƳƺĭ��řŻ�ÐÒ�ƩŚĭ��ŵřŶƘţ��Ô��ƹ�ƵŹŚƸŝ�ƩŚĭÏÕ�����ƶºŝ�ƍƺºŝźƯ�żºǀƳ�ƩŚĭ

ƶƳƺĭ�ŢǀƫŚƘƟ�ƩŚĭ�ƽŚƷ�ŶƳŵƺŝ�ƶƳŚŤƀŝŚţ�ƽřŻ��ǀŝƂ�����ƵŹŚºƸŝ�ƩŚºĭ�ŵřŶºƘţ�Ʋƿźţ�Ñ��ƩŚºĭ�����ƪºƀƳ�Ǝºſƺţ
ƩŚĭ�ƽŚƷŹƺŞƳŻ�ƾƀƴū��ƽƹŹ�ƍƺƬŝ�ƽřŻQ. brantii��Ŷƃ�ŵŚŬƿř����Ƃǀºŝ�ƪºŝŚƤƯ�Źŵ�����ƩŚºĭ�ŵřŶºƘţ�Ʋƿźºţ

ƶƳŚŤƀŝŚţ��ÏÕ�ƩŚĭ���źºǀƛ�ƪƀƳ�Ǝſƺţ����ƩŚºĭ�ƽŚºƷŹƺŞƳŻ�ƾºƀƴū��ƽƹŹ�řŻQ. infectoria��Ɩºưū��ƽŹƹō
ƿŵźĭŶ��ƩŚĭ�ŹƺŞƳŻ�ƶƳƺĭ�Ʀƿ�ŚƸƴţ��ƽƹŹ�ŹŚƸŝ�ƪƈƟ�Źŵ�řŻQ. libani�ƾƯ�ŢǀƫŚƘƟ��Ŷºƴĩ�����Ʋºƿř�Ɩºƣřƹ�Źŵ

ƮƧ�ƽřŹřŵ�ƍƺƬŝ�ƶƳƺĭ�ƶƳƺĭ�ƽŚƴƛ�Ʋƿźţ�ƩŚĭ�ƽŚƷŹƺŞƳŻ�ƽř�Ţſř�řŻ��ƱŚƀƨƿ�ƶŝ�ƶūƺţ�Śŝ�ƶƳƺĭ�Ʊŵƺŝ�ƽ�
ƶƤƐƴƯ�ƹŵ�Źŵ�ƮǀƬƣř�ƲǀƴĤưƷ�ƹ�ŜƫŚƛ�ƍƺƬŝ�ƽ��źºǀƯ�ƹ�ƲǀƀůźŞƣ���Ƃǀºŝ��ŵŚºŝō�����ŢƷŚŞºƃ�ƱřżºǀƯ�Ʋƿźºţ

ƩŚĭ�Ŷƃ�ƵŶƿŵ�ƶƤƐƴƯ�ƹŵ�Ʋƿř�Ʋǀŝ�ƵŹŚƸŝ�ƽŚƷ��ƮƧ�ŢƷŚŞƃ�ƱřżǀƯ�Ʋƿźţ����Ʊřƹřƹ�ƹ�ƎºŝŹ�ƢƏŚºƴƯ�Ʋǀŝ�żǀƳ
ŶǀſŹ�ŢŞŧ�ƶŝ���ƽřŹřŵ�ƶƤƐƴƯ�ƹŵ�ƲƿřŚƯř�ƱŚƀƨƿ�ƍƺƬŝ�Ƃƃƺě�ƮǀƬƣř��ŶƴŤºƀƷ�ƾţƹŚƠŤƯ�ƽŚƷ���ƶºŝ���źºƔƳ

ƾƯ�ƩŚĭ�Źƺƌů�ŶſŹ�ţ�ŢŰţ��ơƺƟ�ƢƏŚƴƯ�Źŵ�ƵŹŚƸŝ�ƽŚƷŐƶƳƺĭźƿŻ�Śƿ�ƹ�ƶƤƐƴƯ�ƮǀƬƣř�źǀŧ����ƍƺºƬŝ�ƽŚºƷ



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃèæ���ç���ÎÐîå�������������������������������������������������������������������������ÔÐ 

Ţſř�ƶŤƟźĭ�Źřźƣ�ŵƺūƺƯ��ƶƳƺĭ�ƽŚƴƛ�ƶŝ�ƶūƺţ�Śŝ�ƮƧ�ƽř����ƽŚºƷŹƺŞƳŻ�źºţ�ƩŚºĭ���ŹŚºƸŝ�ƪºƈƟ�Źŵ�řŻ��Ô�
ƶƳƺĭ��ƱŚƀƨƿ�ƹ��ƱŵƺŞƳ�ƂƴƧřźě�Ʊō���ƽŹŚǀºƀŝ�Ʋǀŝ�Źŵ�ŢƷŚŞƃ�ƆųŚƃ�ƱřżǀƯ��ƞƬŤŴƯ�ƢƏŚƴƯ�Źŵ�ŚƷ

�ƱŚƄƳ�źƔƳ�ŵŹƺƯ�ƢƏŚƴƯ�Źŵ�řŹ�ƶŝŚƄţ�ƭŶƗ�ƶƧ�ŵƺŝ�źƠƇ�ƢƏŚƴƯ�Żř��ŵřŵ��ƩƹŶūÐ����šƹŚºƠţ����ŵƺºūƺƯ
ŹƺŞƳŻ�ƱƺƟ�Źŵ�ƩŚĭ�ƽŚƷ��ƍƺƬŝ�ƽřŻƱō�Ƃƴĩřźě�ƹ��ŚƷ�ƞƬŤŴƯ�ƢƏŚƴƯ�ŹŵŚŝ�ƈƈŴţƾ�ƪưƗ�ř�Ʊŵźĩƿ�Ʋ

ƶƳƺĭ�ƹŹ�ŚƷƽ�ƯǀƱŚŝż�ƹ�ƶƳƺĭ�ƂƴƧřźě�Śŝ�ƽ��ƍƺƬŝƯǀƯ�ƎŞţźƯ�ƱŚŝżƾ��ŶƃŚŝ(Stone et al., 2002)����
Ƃǀŝ�ƩŚĭ�ŢƷŚŞƃ�ƱřżǀƯ�Ʋƿźţ�ƶƤƐƴƯ�ƹŵ�Ʋǀŝ�żǀƳ�ƶƳŚŤƀŝŚţ�ƽŚƷ�Ŷƃ�ƵŶƿŵ�źŞƣŹřŵ�ƹ�ƲǀƀůźŞƣ�ƽ��

�ƽřŹřŵ�ƶƤƐƴƯ�ƹŵ�ƲƿřŚƯř�ƱŚƀƨƿ�ƍƺƬŝ�Ƃƃƺě�ƮǀƬƣř���ŶƴŤºƀƷ�ƾţƹŚºƠŤƯ�ƽŚƷ���ºţŐ�źǀŧ�ºƳƺĭƶ�ƽ���ƍƺºƬŝ
ƯǀƱŚŝż�ƽŚƴƛ�ƂƿřżƟř�Źŵ�ƶƳƺĭ�řƽ�ŚƷŹƺŞƳŻƽ�ƩŚĭ�řŻ��ƹŵ�Ʋƿř�Źŵ�ŢƷŚŞƃ�ƱřżǀƯ�źŨƧřŶů�ŢŞŧ�ƶŝ�źŬƴƯ

Ţſř�ƵŶƃ�ƶƤƐƴƯ��řƿƫŚů�Źŵ�Ʋƾ�Ư�ƶĩ�Ţſřǀ�Ʊřż�ŢƷŚŞƃ�ŵŹƺƯ�ŹŵƩŚĭ��ƽŚƷŝ�ƵŹŚƸŝǀ�ƶºƤƐƴƯ�ƹŵ�Ʋ�ƽ�
�źƠƇ�ơƺƟ�ƶŝŚƄţ�ƭŶƗ��ŵƺŝ��ř�ŢƬƗƿƯ�řŹ�źƯř�Ʋƾ�ţ�ƶŝ�ƱřƺţŐŧǀŶƃ�źƿƬƣř�ŶǀƹŹ�Ʈƽ�ƶƳƺĭ�ŚƷƽ��ƹ�ƵŹŚƸŝ

ƿųźŝ�Źƺƌů�ƭŶƗ�Śƾ�Ż�ŻřƿƶƳƺĭź�ŚƷƽ����ƺĩŸºƯ�ƢƏŚºƴƯ�Źŵ�ƍƺºƬŝ�ƱŚŤųŹŵ�ƞƬŤŴƯ�Ź�ŵřŵ�ŢŞºƀƳ���Źŵ
ſŹźŝƾ�ƯǀŚƴƛ�Ʊřżƽ�ƶƳƺĭ�řƽ�ŚƷŹƺŞƳŻƽ�ƩŚĭ�żĪƯ�Źŵ�řŻƿĨ���Ŷºƃ�ƆŴƄƯ���ºŝ�ƶºĩǀƯ�Ʋ�ºǀ�Śºƴƛ�Ʊřżƽ�
ƶƳƺĭ�řƽ�řƿ�ƹ�šřźƄů�Żř�ƶŤſŵ�Ʋ�ĭ�Ƃºƃƺě�ºǀƷŚƾ���ƶºƤƐƴƯ�ŜºƫŚƛ���ƤŤºƀƯ�ƍŚºŞţŹřǀưƾ��řŵ�ŵƺºūƹ�ŵŹ

(Cuevas-Reyaes et al., 2004)����
ƮƧ�ƩŚĭ�ŢƷŚŞƃ�ƱřżǀƯ�Ʋƿźţ�ƶƤƐƴƯ�ƹŵ�Ʋǀŝ�żǀƳ�ƶƳŚŤƀŝŚţ�ƽŚƷ�Ŷƃ�ƵŶƿŵ�Ʊřƹřƹ�ƹ�źŞƣŹřŵ�ƽ����Ʋºƿř

�ƽřŹřŵ�ƶƤƐƴƯ�ƹŵŚƯř�ƱŚƀƨƿ�ƍƺƬŝ�Ƃƃƺě�ƮǀƬƣř�ŶƴŤƀƷ�ƾţƹŚƠŤƯ�ƽŚƷ��ľǇŚưŤůř�ƶƳƺĭźƿŻ�Źƺƌů��ƽŚƷ
Ư�ƍƺƬŝǀƱŚŝż�ƮƷ�ƹ�ƬƣřǀƮ��ƱŵƺŞƳŦƗŚŝ�šƹŚƠŤƯ�ƽŚƴƛ�Ʊŵƺŝ��ƶºƳƺĭ�řƽ��ŚºƷŹƺŞƳŻƽ��ºĭƩŚ�řŻ��ƶºŬǀŤƳŹŵ�ƹ�

�Ʋǀŝ�ŢƷŚŞƃ�ƱřżǀƯ�ƪƣřŶů�ŢŞŧřƿ�ƲŢſř�ƵŶƃ�ƶƤƐƴƯ�ƹŵ��Blanche (2000)�ƤŰţ�ŹŵǀƢ�ŵƺų�ř�ƶŝƿ�Ʋ
ŤƳǀſŹ�ƶŬǀ�Ŷ�ƶƧŰƯ�šŹřźůǀƯ�ƹ�ƎǀĭŶƳŹŚŝ�Ʊřżƾ�ƩŚĭ�šřźƄů�Ƃƴĩřźě�Źŵ�ŝ�řŻƶ�ƤŤƀƯ�ŹƺƏǀ�ƂƤƳ�Ʈ
ưĩƾ�řŵŹƳŶ�ưƳ�ƹƾ�Śƴƛ�ŵźĩ�ŚƗŵř�Ʊřƺţƽ�ƶƳƺĭ�řƽ�ŝ�ĨƄų�ƹ�ƭźĭ�ƢƏŚƴƯ�Źŵǀ�ƏŚºƴƯ�Żř�źŤƄ��ƹ�ŵźºſ�Ƣ

�śƺƏźƯŢſř��ƾƴƘƿ�Ƭƣř�źŧřǀŝ�řŹ�Ʈƾ�ţŐŧǀƯ�źƾ�ŢƀƳřŵ��Price et al. (2004)���Ɯţ�Żř�ƵŵŚƠŤºſř�Śºŝ�ºǀǀ�šřź
ƘưūǀŤƾ�ŚƷŹƺŞƳŻƽ�ƩŚĭ���řŻźƔƳƿƶ�ŚƷƽ��Źŵ�ŵƺūƺƯŵŹƺƯ�ſŹźŝ�ŵŹƺƯ�řŹ�ƕƺƴţ�ƹ�Ƃƴĩřźěƾ��Ƶŵřŵ�Źřźƣ
�ƹƶƐŝřŹ�ƽ��ƱŚºŝżǀƯ�ĭ�ºǀƷŚ�ƹ�ƾ�ŚºƷŹƺŞƳŻƽ��ƩŚºĭ�řŻ��ƮºƸƯ�řŹ����ƪºƯŚƗ�Ʋƿźºţ��ƕƺºƴţ�ƾºƟźƘƯ�ŵźĩ�ŶºƳ���Źŵ

ƾſŹźŝ��ƽŚƷGenimar-Reboucas et al. (2003)��ƆŴƄƯŶƃ�ƶƧ�ƶƳƺĭ�ƽŚƴƛ�ƩŚĭ�ƽŚƷŹƺŞƳŻ�ƽř��ƽřŻ



ÔÑ                              ƱřŹŚƨưƷ�ƹ�ƱřźĭŹŻ��ƶƳƺĭ�ƕƺƴţ�ƹ�ƾƳřƹřźƟ�ƾſŹźŝ�ƽŚƷŹƺŞƳŻ�ƽř�ƩŚĭ�ƍƺƬŝ�ƽřŻ������

ƶƳƺĭ�ƾƳřƹřźƟ�ƹ�Śƴƛ�ƱřżǀƯ�Śŝ�ƽŶƿŶƃ�ƾĮŤƀŞưƷ�ƞƬŤŴƯ�ƢƏŚƴƯ�Źŵ�ƍƺƬŝ���Źŵ�ŵƺºūƺƯ�ƾŤųŹŵ�ƽŚƷ
ƶƤƐƴƯ��ĭ�ƂƃƺěǀƷŚƾ�ŜƫŚƛ��ŵŹřŵ����

Śƴƛƽ�ƶƳƺĭ�řƽ�ŚƷŹƺŞƳŻƽ�ƩŚĭ�řŻƶūŹŵ�Źŵ�ƍƺƬŝ�ƽ�ƽ�ţ�ŢŰţ�ƩƹřŐźǀŧ��ƶºƳƺĭ���ƶºƳƺĭźƿŻ�ƹ���ƽŚºƷ
Ư�ƍƺƬŝǀƱŚŝż�Ţſř�Ƶŵƺŝ�ƶƤƐƴƯ�źƷ�Źŵ���Źŵ�żǀƳ�ƶƤƐƴƯ�ƮǀƬƣř�ŵŹƺƯƂƴƧřźě�ƶƳƺĭ�Żř�ƾųźŝ��ƽŚƷƩŚĭ�řŻ�
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