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ƵŶǀƨģ��

ƶƃƺų� ƭźĩ� �ŹƺĮƳř� ŹřƺųLobesia botrana Denis and Schiffermüller (Lepidoptera: Tortricidae)��ƿĪƾ�ƮƸƯ� Żřźţƿ�šŚƟō�Ʋ
ƱŚŤƀĩŚţŚƷƽ�řƿŢſř�ƱŚƸū�ƹ�Ʊřź�ƶƧ�ŸƜţ�ŚŝƿŢưƀƣ�Żř�ƶ�ŚƷƽ�ƶĤĭźŝ�Żř�ƮƗř�ƺƯ�ƶĤŤųŹŵ�ƞƬŤŴƯ��ŚƷ�ƵŹƺƛ�ŚƷ�ƶŞů�ŚƷƽ�ƹ�ŹƺĮƳř�Ťůƾ��ƂưƄĩ

Ư� ŵŹřƹ�šŹŚƀųƾ�Ŷƴĩ� ŚƷ� ƶƬţƽ�ƀƴū�ƱƺƯƹźƟƾ�Ư�šřźƄůƾ��ŶƴƳřƺţƿƘƣřƹ� ŵŹƹōźŝ�Ĩƾ�Śě� Śţ�ƕƹźƃ�ƶƐƤƳ� ŻřƿƶƳřƹźě�ŹƺƸƓ�ƱŚ�ƫŚƘƟ� ƵŹƹŵ� �ŚƷǀ�Ţ
Żřƹźěƽ�Ƴ�ƹǀŶƴƴĩ�ƮƷřźƟ�řŹ�ŚƷ�Ʊō�šźūŚƸƯ�ż��ưƷ�ƶŝǀ��ŹƺƔƴƯ�Ʋř�ŹŵƿƜţ�ƶƘƫŚƐƯ�ƲǀǀƬƈƟ�šřźƾ�Ƙưūǀ�Ţ�ƪƯŚƧ�ƵźƄů�Źŵ�ŢƟōŚƷ�ƙŚŝƽ��ƶƤƐƴƯƬųǀ�ƪ
ŵŚŝō�ƺƋŹ�ƱŚſřźų�ƱŚŤſřƽ�ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ�Źřźƣ� �Ŷŝƿ� ŹƺƔƴƯ�Ʋ�ŵřŶƘţé�ƳƺƯƹźƟ�ƶƬţƾ�ƙŚŝ�ŹŵŚƷƽ��ƩŚſ�Źŵ� �ŚŤſƹŹ�ƹŵ�ŹƺĮƳřæèîè��ŜƈƳ
ŵźĭƿŚŤƳ�ƹ�ŶƿŶƳŶƃ�ŢŞŧ�ŜţźƯ�ŹƺƏ�ƶŝ�ŚƷ�ƶƬţ�ŹŚƨƃ�Ū��Ŝƃ�ŹƺƸƓ��šřŶƷŚƄƯ�ŽŚſřźŝ�Ƶźě�ŚƷƽ�ƶƃƺų�ƭźĩřƹř�Źŵ�ŹřƺųƿŵŹƹźƟ�ƪƿ�Żřƹźě�ƹ�Ƶŵƺŝ�Ʋ
ƱōźƸƃ�źųřƹř�Śţ�ŚƷƿŢƃřŵ�ƶƯřŵř�Źƺ��ƶƃƺų�ƭźĩ�Ƶźě�ŜƃřŹřŵ�ƪƈƟ�ƩƺƏ�Źŵ��Źřƺųƽ�ŵƺŝ�Żřƹźě�ũƹř�ƶƐƤƳ�ŹŚƸģ��ŝǀźŤƄƿƫŚƘƟ�ƲǀŻřƹźě�Ţƽ��Ŝƃ

ţźţ�ƶŝ��ƵźěǀƳŚƯŻ�ƶƬƇŚƟ�Źŵ��Ŝƾ�ƳǀźƸƃ�ƭƹŵ�ƶưƿƳ�ƹ�ŹƺǀŵŹř�Ʃƹř�ƶưƿŵƺŝ�ŢƄƸŞ���řŸƫƜţ�šŚƘƫŚƐƯǀǀƬƈƟ�šřźƾ�řƿ�Źŵ�ŢƟō�Ʋ�ƶƤƐƴƯƬųǀƪ�ŵƺūƹ��ŵŚŝō
é�řźŝ�řŹ�ƪƀƳƽ�ŵřŵ�ƱŚƄƳ�Ʊō� 

ĥřƹƬĩ�ƱŚĭǀŶƽ����ŹƺĮƳřƶƃƺų�ŹƺĮƳř�ŹřƺųLobesia botrana ��ƀƴū�ƱƺƯźƟƾƘưū�šŚƳŚſƺƳ��ǀŢ��
 
Abstract 

Grape berry moth (GBM), Lobesia botrana (Denis & Schiffermuller) is the main pest of vineyards in Iran and in�
the world. It causes damage on different parts of vine including leaflets, sour, grapes and raisins. Sex pheromone baited 
traps may provide a real estimation of adult emergence period, flight activity period, emigration and immigration of 
insect pests. To fulfill such a purpose, an experiment was performed to observe the population fluctuation of L. 
botrana using synthetic pheromone baited traps in vineyards of Khalilabad (Khorasan-Razavi, Iran), in 2014. Adults of 
GBM appeared in late March, and their flights continued until mid September. The fluctuations of captures showed 
four flight peaks during the growth season. The highest capture of moths was observed during the second half of 
September and the first half of May. The results showed that GBM has four generations in Khalilabad region. 
Key wrods: Grape berry moth, Lobesia botrana, sex pheromone, population fluctuations. 
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ƶƯŶƤƯ��
ƶƃƺų�ƭźĩƮƸƯ�ŹƺĮƳř�Źřƺų�źţƿƱŚŤƀĩŚţ�ŢƟō�Ʋ�ƴģ�ƮƷ�ƹ�ŚěƹŹř�Źŵ�ŹƺĮƳř�ƁŹƹźě�ƢƏŚƴƯ�źſřźſ�Źŵ�ŚƷǀŚƷŹƺƄĩ�Ʋƽ���ŹƹŚºŬƯ

ŹŵƿŚƽ�ŶƯƿźƟō�ƩŚưƃ�Źŵ�ƶƳřźŤƿ�ºſō�ƹ�ŚƤǀŚƽ��ƜºƇǀź�(Bovey, 1966; Gabel & Roehrich, 1995)�ř�ƹ�ºƿ�Ʊřź (Gharib, 1960; Rezvani, 

1981)źƤţ�ƹ�ŢſřƿƬĩ�Źŵ�ŚŞǀƱŚŤƀĩŚţ�ƶ�ƫŚƘƟ�ŚƷǀŵŹřŵ�Ţ��ř�Ǝſƺţ�ƵŵŹřƹ�šŹŚƀųƿƀŝ�ŢƟō�ƲǀƮƄģ�ŹŚĭǀŢſř�ź�ƩŚſ�Źŵ�ƹ��ŚºƷƾƿ���ƶºĩ
řźƃƿƜƏ�ƎǀƳŚƾ�ŵƺūƺŝ�Ưƾōƿř�šŹŚƀų��Ŷƿ�Śţ�ŢƟō�Ʋîå�Ƴ�ŶƇŹŵǀŝ�żǀƵŶƃ�ƱŚ�Ţſř��ƬƇř�ƪƯŚƗƾ��šŹŚƀų�ƹŹǇƯ�ŚƷƾ��Śºŝ�ƶĩ�ŶƴƃŚŝ
ŸƜţƿŢưƀƣ�Żř�ƶ�ŚƷƽ�ƶĤĭźŝ�Żř�ƮƗř�ƺƯ�ƶĤŤųŹŵ�ƞƬŤŴƯ��ŚƷ�ƵŹƺƛ�ŚƷ�ƶŞů�ŚƷƽ�ƹ�ŹƺĮƳř�Ťůƾ�ƂưƄĩ(Badenhausser et al., 1999) �
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Ư�ŵŹřƹ�šŹŚƀųƾ�Ŷƴƴĩ� ř�źŝ�ƵƹǈƗƿŸƜţ�Ʋƿ�Żř�ŚƷƹŹǇ�ƶźƏƿřźƃ�Ʊŵźĩ�ŶƗŚƀƯ�Ƣƿřźŝ�Ǝƽ�ƫŚƘƟǀġŹŚƣ�Ţ�ŚƷƽ�ſƺě�ƪƯŚƗǀĭŶƾ�Ưǀ�Żř�Ƶƺ
ġŹŚƣ�ƶƬưūBotrytis cinerea �ř�ŦƗŚŝƿƛ�šŹŚƀų�ŵŚŬǀƤŤƀƯ�źǀƯ�Ʈƾ�ŶƳƺƃ�(Moleas, 1981; Moleas, 1984)���

řƿřŹřŵ� ŢƟō� Ʋƽ�Ï�� ŚţÑ�řźƃ� ŢŰţ� ŚƯř� Ţſř� ƩŚſ� Źŵ� ƪƀƳƿưŬƴě�ƆƣŚƳ� ƪƀƳ� śƺƬƐƯ� Ǝƾ�Ư� ƮƷƾ�ř� ŶƳřƺţƿŶƴƧ� ŵŚŬ 

.(Moleas, 1984; Moleas; 1987)�ƹ�šŹřźů�ƶūŹŵ ŗŚƴƃƹŹ�ƵŹƹŵƾ�ƮƸƯźţƿƶƃƺų�ƭźƧ�ƺưƳ�ƹ�ŶƃŹ�Źŵ�ƪƯŚƗ�Ʋ��ƶĩ�ŶƴŤƀƷ�ŹƺĮƳř�Źřƺų
ŧŚţ�ƺưƳ�ƹ�ŶƃŹ�Źŵ�ƱŚƯŻ�ƮƷ�ŹƺƏ�ƶŝǀƯ�źƾ�ŶƳŹřŸĭ�Karandinos, 2001)�.(Roditakis & 

ƶƃƺų� ƭźƧ�� Śţ�Ţſř� ŹŵŚƣ� ŹƺĮƳř� ŹřƺųÑ�� Źŵ�ƪƀƳƿƗřŹŻ�ƪƈƟ�Ʀƾ�řƿŶƴƧ� ŵŚŬ��(Marchesini & Dallamonta, 2004)��ƶƧ
ſŹźŝƾ�ŚƷƽ�ƭŚŬƳřŗŚţ�ŹƺƄƧ�ŮƐſ�Źŵ�ƵŶƃǀŶƽ�ř�źŝƿŢſř�ŚƗŵř�Ʋ��ƫƹřǀſŹźŝ�Ʋƾř�Źŵ�ŚƷƿƵŵřŵ�ƱŚƄƳ�Ʊřźř�ƶƧ�Ţſřƿřźƃ�Źŵ�ŢƟō�Ʋƿ�Ǝ

ŗřƺƷ�ƹ�śōƾ�źƸƃƿ�ŵŹřŵ�ƩŚſ�Źŵ�ƪƀƳ�ƶſ�ŹŚ(Gharib, 1960)��ŚŤƳƿ�Żř�ƪƇŚů�ŪſŹźŝƾŚƷƽ�ƭŚŬƳřŹŵ�ƵŶƃ�Əƾ�ƩŚſ�ŚƷƽ�ÎÐÕÑ�ƫřƾ�
ÎÐÕÓ�ř�ƶĩ�ŵřŵ�ƱŚƄƳƿřźƃ�Źŵ�ŢƟō�ƲƿƯƹŹř�ƎǀŻřƹźě�ƵŹƹŵ�ƶſ�ƶƽ�ţźţ�ƶŝ�ƶĩ�ŵŹřŵ�ƩŚſ�Źŵ�ƪƯŚĩǀ�ƎſƺŤƯ�ŹƺƏ�ƶŝ�ŜÐÔ��ÏÓ��ƹÒÑ�

Ư�ƩƺƏ�ƶŝ�ŻƹŹƾƯŚŬƳřƴŶ��ƳřƹřźƟƾ�ƘưūǀŜƃ�Ţŝ�Źŵ�ƵźěǀƩŚſ�ƲƪƀƳ�ƹ�ƢƏŚƴƯ��ŚƷ�ƪƣřŶů�Żř�ŚƷÒÎ��ŚţÎÓÑÔ�Ŝƃ�ƶƬţ�źƷ�Źŵ�Ƶźě�ƹ
Źŵ�źƷ�ŵƺŝ�šƹŚƠŤƯ�ƪƀƳ(Akbarzadeh, 2012) ���ƭŚŬƳř�šŚƘƫŚƐƯŶƃ�ƵŢƸū�Ƙţǀǀƣŵ�ƱŚƯŻ�Ʋǀƃ�ƵŻŹŚŞƯ�ƢǀưǀŗŚƾ��ŚŝÑ�ř�ƪƀƳƿ�ŢƟō�Ʋ

ƃ�Źŵǀ�ŻřźŵƺưƳ�ƆŴƄƯ�ƫƹř�ŹƺƸƓ�ƶƧǀƶƳřƹźě�Ʋ��ŝǀƟƺǀžƨ��ŚƷŻřƹźě�ũƹř�ƹ�ŶƴƠſř�źųřƹř�Źŵƽ��źųřƹř�Źŵ�ƭŹŚƸģ�ƹ�ƭƺſ��ƭƹŵ��Ʃƹř
ŵŹř�Ʃƹř�ƶƷŵƿţ�ƭƺſ�ƶƷŵ�Ǝſřƹř��ŵřŵźų�ƭƺſ�ƶƷŵ�Ǝſřƹř��ŢƄƸŞǀ�ƶŤƠƷ�ƹ�źźƸƃ�ƩƹřƿƵŵƺŝ�Źƺ�Ţſř�(Nasirzadeh & Basiri, 1995)��

řźƃ�ŹŵƿŗřƺƷ�ƹ�śō�Ǝƾ�źƸƃƿƫƹř�Żřƹźě�ŹŚǀƶƳřƹźě�Ʋ�řŶŤŝř�Źŵ�ŚƷƽ�ŵŹƹźƟ�ƭŹŚƸģ�ƶŤƠƷƿƶƳřƺū�ŶƃŹ�ƕƹźƃ�Śŝ�ƝŵŚƈƯ�ƹ�Ʋ�Ưƹŵ��ŚƷǀ�Ʋ
Ưƺſ�ƹ�ŵřŵźų�ƭƺſ�ƶŤƠƷ�Ǝſřƹř�Żř�Żřƹźěǀřƹř�Żř�Żřƹźě�ƲƿŵřŵźƯ�ƪƵŵƺŝ�ƵŚƯŢſř�(Gharib, 1960)��ƹƽ�ĭŵźŤƀĭ�ƭǈƗř�Śŝƾ�řƿ�ŢƟō�Ʋ

ř�ƢƏŚƴƯ�ƭŚưţ�ŹŵƿưƷř�Żř�Ʊřźǀƹ�ŢƿƱŚŤſř�Źŵ�Ʊō� ƵĦ�ŚƷƽ�ŚŝŹŷōƿƱŚŬŝźƛƾ��ƱřźƸţ�ƹƿźƄţ�ƲưƋ�ƹ�ŵƺưƳ�ŵŚƿ��Ʊō�ƩŚƘƟ�ƪƀƳ�ƶſ�Ů
ƱŚŤƀƯŻƳřŹŸĭƾ�Ơƃ�ƪƨƃ�ƶŝ�řŹ�ŢƟōǀŻ�Źŵ�ƵźƿƦŤſƺě�źŚƷƽ�ǈŝǇ��ƺƯ�ƶţƺŝƽ�īźŝŚƷƽ��ƵŵźƯƿƝŚƨƃ�ŚŚƷƽ�ƯŻǀƣ�ƲǀƵŵźƧ�Ŷ�Ţſř��

Eghtedar��1996��ƳǀƳřŹŸĮƳŚŤƀƯŻ�żƾ�řƿƠƃ�ƪƨƃ�ƶŝ�řŹ�ŢƟō�ƲǀŻ�Źŵ�Ƶźƿƶţƺŝ�Ţſƺě�źŚƷƽ��ƢƏŚƴƯ�Źŵ�ƪƀƳ�ƶſ�ŵƺūƹ�ƹ�ƶŤƀƳřŵ�ƺƯ
�ƹ�ŵźſÑ��řŹ�ƩŶŤƘƯ�ƢƏŚƴƯ�Źŵ�ƪƀƳƿŵŚƵŶƃ�ŹƹōŢſř��Jalilnavaz��1998��řźŝ�ƪƀƳ�ƶſ�ƱŚŤƀƧŚţ�źƸƃ�Źŵƽ�řƿƘţ�ŢƟō�Ʋǀǀ�ƵŵƺưƳ�Ʋ

ŝ�ƶƧǀźŤƄƿ�ƭƺſ�ƪƀƳ�ƶŝ�ƍƺŝźƯ�ŢƟō�šŹŚƀų�ƲƵŵƺŝŢſř����
Coscolla
��1981��ſŹźŝ�Źŵƾ�ƜţǀǀƘưū�šřźǀƶƃƺų�ƭźƧ�ŢƱŚŤƀƧŚţŹŵ�ŹƺĮƳř�ŹřƺųŚººººƷƽ�ƀƴƫřƹǀƳŚĜſř�ŚǀƘţ�ƲưƋ�Ś�ǀºǀ��ƶºſ�Ʋ

ųźŝ�Źŵ�ƹ�ƪƯŚƧ�ƪƀƳƾ�ƄŴŝ�ƢƏŚƴƯƾ�ř�ƭŹŚƸģ�ƪƀƳ�ŻřƿƬƧ�ƪƯřƺƗ�źŧř��ŢƟō�ƲǀŗŚưƾ�Ɯţ�Źŵ�řŹǀǀƘưū�šřźǀŝ�ŢƟō�Ţǀ���ƪºƯřƺƗŻř�źŤºƄ
Şƣ�Żř�ƵŶƳŻǀŻřŹŚě�ƹ�ŚƷŹƺţřŵźě�ƪƿŢ�ƛ�ƹ�ŚƷǀƶŤƀƳřŵ�ƵźŢſř��Moleas

��1980��Əƾ�ƶƘƫŚƐƯ�řƽ�ř�ŹŵƿƫŚŤǀƘţ�řŹ�ƪƀƳ�ƶſ�ŵƺūƹ�Śǀǀ�ƵŵƺưƳ�Ʋ
Ţſř����

ƫƹřǀřźūř�Źŵ�ƶƬůźƯ�Ʋƽ�ŶƯ�ƶƯŚƳźŝƿźƿƠƬţ�ŢǀƤƾŚě�ƹ�ŢƟō�ŢųŚƴƃ��ƿ��ŚºƷŹřżŝř�Żř�ƵŵŚƠŤºſř�Śŝ�Ʊō�źŧƺƯ�ƹ�ŢſŹŵ�Ƃƽ���ŵƺºūƺƯ
ř�Źŵ�ƹ�ŢſřƿƶƬţ�ŚŤſřŹ�Ʋ�ŚƷƽ�ƀƴū�ƱƺƯźƟƾ�ƶƳƺĭ�ƆƈŴţ��ƱŚſō�ƵŵŚƠŤſř�ŻźƏ�ŢƬƗ�ƶŝ�řƽ�ŹŚĭŻŚſƹƽ�ŰƯ�ŚŝǀŻ�Ǝƿ���Śºŝ�Źřżºŝř��Ţƀ
ř�ƹ�ƁŻŹřƿƵŶ�ƫřƾ�řźŝƽ�ƶƯŚƳźŝ�ŚƷƽ�ƤŰţǀţŚƤƾ�ŶƯƿźƿƠƬţ�ŢǀƤƾ�Ư�šŚƟōƾ�ŶƴƃŚŝ��ƶƬţŚƷƽ�ƀƴū�ƱƺƯźƟƾ�Ŝƃƶƃƺų�Ƶźě���ŹƺºĮƳř�Źřƺºų

ƫƹřǀ�Ǝſƺţ�ŹŚŝ�ƲGotz (1939)�ƹ� Chaboussou & Carles (1962)ƶƬţ�ŜƫŚƣ�Źŵ�ŚƷƾƿ�ƶƳřƹźě�Ʊŵřŵ�Źřźƣ�Śŝ�ŚƷƽ�ůřźƏ�ŢƟō�ƵŵŚƯƾ��Ŷºƃ��
ĩźţǀƀƴū�ƱƺƯźƟ�Ŝƾ�ƶƃƺų�ƶƷŵ�Źŵ�ŹƺĮƳř�ŹřƺųÎÖÔÍ�ƀƴū�ŵŶƛ�Żřƾ�ƵŵŚƯ�ŻŚſřŶū�ŚƷƽ�(Buser et al., 1974)�ŚſŚƴƃ�ƹƾƿ�ŵźĭƿ�Ŷ

(Descoins et al., 1974)��ƬƇř�Ōżū�ŚƸƳōƾ�ƀƴū�ƱƺƯźƟƾ��ŹŚŤųŚſ�Śŝ�řŹ� (E,Z)-7,9-dodecadienyl acetate�ŚſŚƴƃƾƿ�ŶƳŵƺưƳ���ƵŻƹźƯř
ƀƴū�ƱƺƯźƟ�ƶĩ�Ţſř�ƵŶƃ�ƭƺƬƘƯƾ�ƶƃƺų�Żř�ŹƺĮƳř�ŹřƺųÎÒ�ĪƄţ�ŌżūǀŢſř�ƵŶƃ�ƪ� .(Arn et al., 1988)�ŵ�Ōżºū�ƹŵƿ���Śºŝ�Ʊō�źºĮ

ŚƷŹŚŤųŚſƽ�dodecadien-1-ol� (E,Z)-7,9ƹZ,9-dodecenyl acetate��ŚºſŚƴƃ�řŶƘŝƾƿ�ŵźĭ�ºƿ�řŹřŵ�ƶºĩ�Ŷƽ��ſ�źºŧřǀĥźƴƿ�Ťºƀƾ���ŹŚĪºƃ�Źŵ
ƶƳřƹźě��ŶƳŵƺŝ�ŚƷ(Arn et al; 1988; El-Sayed et al., 1999)����
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ŵƺƸƄƯ�źţƿƶƬţ�Żř�ƵŵŚƠŤſř�ŵŹƺƯ�Ʋ�ŚƷƽ�ƀƴū�ƱƺƯźƟƾ�ĭŵƺƫō�ƞƄĩ�Źŵƾ�ƫƹřǀŵŹ��ƶ�ºƿŝŚƾ��ºưŴţ�ƹǀƘưū�Ʋ�ºǀ�Ƙţ�ƹ�šŚºƟō�Ţ�ǀºǀ�Ʋ
ĭŶƴĩřźěƾ��Ţſř�Ƶŵƺŝ�ŚƸƳō�Agustin et al, 2004���ř�Źŵ�řŸƫƿƤŰţ�ƲǀƘưū�šŚƳŚſƺƳ�Ƣǀƶƃƺų�ƭźƧ�ŢſŹźŝ�ŵŹƺƯ�ŹƺĮƳř�Źřƺųƾ���Źřźºƣ
ŢƟźĭ���

��
ŚƷ�ƁƹŹ�ƹ�ŵřƺƯ��

ƤŰţ�ƭŚŬƳř�ŢƸūǀ�ƩŚſ�Źŵ��ƢæèîèƱŚſřźų�ƱŚŤſř�Źŵ�ŹƺĮƳř�ƙŚŝ�ŹŚƸģ��ƺƋŹƽƬų�ƶƤƐƴƯ��ǀƪ�ŵŚŝō�ŚƷŚŤſƹŹƽ�ŹŚưƨţ�ƹ�ƵŵżƯ���
�ŵřŶƘţ�ƹ�śŚŴŤƳřé�ƳƺƯƹźƟ�ƶƬţƾ�ŵźĭ�ŜƈƳƿ�Ŷ��ƩƹŶūæ����

��
ƩƹŶūæ��ƟřźƜū�šŚƈŴƄƯǀŚƾƿ�ƘƋƹ�ƹǀƙŚŝ�ƮƣŹ�ŢŚƷƽ��ƭŚŬƳř�ƪŰƯŚƯŻōƿƂ���

Table 1. Geographic and varieties information of vineyard. 
 

No. trap Region Geographic coordinate Height (m) Variety 

1 Takmar N 35º 12' 5.25" 
E 58º 11' 59.9" 

939 Peikami 

2 Takmar 
N 35º 12' 4.35" 
E 58º 12' 2.53" 939 Peikami 

3 Mazdeh 
N 35º 15' 35.87" 
E 58º 16' 9.03" 934 Peikami 

4 Mazdeh N 35º 15' 35.87" 
E 58º 16' 9.03" 

934 Peikami 

��
ƶƬţ�ŜƈƳ�ŢƸūƙŚŝ�ŚƷŚƷƾƿ�ŵźĭ�śŚŴŤƳřƿě�ƶŝ�ƶūƺţ�Śŝ�ƶĩ�ŶǀƄǀƬŞƣ�ƶƴƾ�řŹřŵƽ�ƐſƺŤƯ�Ʈĩřźţƾ�ŶƳŵƺŝ�ŢƟō�Żř��ƙŚŝ�ŹƺĮƳř�ƮƣŹ�

ŚƷƽ�ŝŚŴŤƳřƾ�ě�ƮƣŹǀƯŚĪƾ�ŵƺŝ� �ƶƬţŚƷƽ�Ơſ� ŚŤƫŵ�ƶƬţ� ƵŵŚƠŤſř�ŵŹƺƯǀ�ƹ� Ƶŵƺŝ�ŶƂŴě�ƵŶƴƴƧƱƺƯźƟ��Ţĩźƃ�ƶŝ�ƢƬƘŤƯ� ƵŵŚƠŤſř�ŵŹƺƯ
ŵƺŝ�ƪſřŹ���ŹŚƯō�ŢƫƺƸſ�ŢƸūŹřŵźŝƽ�ƶƬţ�ƪųřŵ�Źŵ�ĬƳŹ�ŵŹŻ�ƵŶƴŞƀģ�šŚŰƠƇ�Żřŵźĭ�ƵŵŚƠŤſř�ŚƷƿŶ��ƂŴěƵŶƴƴƧƷ�źƷ�Śèå��ŻƹŹ

ƿĨƶƬţ�Ŝƀģ�ƹ� ŹŚŝ�� ŚƷƶŝĮŤƠƷ�šŹƺƇƾ�ţƺƘƿŵźĭ�ƊƿŶ� �ƶƬţŹŚţ� Żř� ŚƷƿ�Ųæí�æç�îç�� ŻƹŹ� ƶſ�źƷ� ƹ�ŜƈƳƿŹŚƯō� ŹŚŞĪŹřŵźŝƽ�
ŵźĭƿŶ��ƶƳƺưƳŹřŵźŝƽ�ƳŚƯŻ�Śţƾ�ưƏř�ƶĩǀŵźĭ�ƪƇŚů�ƱŚƴƿŵ�ƶĩ�ŶƿƷ�źĮǀƶƳřƹźě�Ģřƽ�ƶƬţ�ƪųřŵưƳ�ƭřŵ�ƶŝ�ŚƷƾě�ƶƯřŵř��ŶŤƟřǀŵźĩ�řŶ���

ŚŤƳƿƤŰţ�Żř�ƪƇŚů�Ūǀ�ŹřżƟř�ƭźƳ�Ĩưĩ�Śŝ�ƢSAS�żŬţ�ŵŹƺƯƿƬŰţ�ƹ�ƶǀŹŚƯō�ƪƽ�ŢƟźĭ�Źřźƣ���Ŷºƴŝ�Ƶƹźĭƽ�Ư�ºǀĮƳŚǀţ�Ʋǀ�ŚºƷŹŚưƽ�
ŚƯŻōƿƄƾ��ƩŚưŤůř�ŮƐſ�Źŵ�ƲƨƳřŵ�ƱƺƯŻō�Żř�ƵŵŚƠŤſř�ŚŝÎ��Ŷƃ�ƭŚŬƳř����
��
ŚŤƳŪƿ��

ſŹźŝƾ�żŬţƿŹřƹ�ƶƿ�žƳŚƶƬţ�ŹŚƨƃ�Źŵ�ŚƷƵŹƹŵŚƷƽ�ƳŚƯŻƾ�ƞƬŤŴƯ�ŵřŵ�ƱŚƄƳ�ƶƧ�ŝǀƯ�ƲǀƶƬţ�ŹŚĪƃ�Ʊřż�ƵŹƹŵ�Źŵ�ŚºƷ�ŚºƷ����šƹŚºƠţ
ƴƘƯƾŹřŵƽ��ŮƐſ�Źŵæ���ŵŹřŵ�ŵƺūƹ(F12, 36=14.32; P=0.0001; C.V.=20.35%)���

Ŷƴŝ� Ƶƹźĭƽ�ţǀŹŚưŝ� ŵřŵ�ƱŚƄƳ� ŚƷǀźŤƄƿƯ�ƲǀĮƳŚǀƶƬţ� ƶƳřŻƹŹ� ŹŚĪƃ�ƲŚƷƽ�ƶƃƺų�ƭźĩŹŵ� ŹƺĮƳř� Źřƺų� �ƳǀźƸƃ� ƭƹŵ� ƶưƿŹƺƵŚƯ��
�ëç�çì�ŻƹŹ�ŹŵźƳ�Ƶźě�Ŝƃ��źŤưĩƹ�ƵŵƺŝƿƯ�ƲǀĮƳŚǀƳŚƯŻ�ƵŹƹŵ�ƶŝ�ƍƺŝźƯ�ƶƳřŻƹŹ�ŹŚĪƃ�Ʋƾ��ƳǀźƸƯ�Ʃƹř�ƶưƵŚƯ��Ư�Śŝǀ�Ʊřż�æç�å��Ŝƃ

ŻƹŹ�Źŵ�źƳ�Ƶźě��ƵŹƹŵ�Śŝ�ƶŤŞƫř�ƶĩ�Ţſř�ƵŵƺŝŚƷƽ�ƳŚƯŻƾ��ƳǀŵŹƹźƟ�Ʃƹř�ƶưƿƳ��ƲǀŵŹř�ƭƹŵ�ƶưƿƳ��ŢƄƸŞǀ�ŵřŵźƯ�ƭƹŵ�ƶư��Źŵƿ�Ƶƹźĭ�Ĩ
Ư�ŹřźƣƾĭǀŶƳź��ƵŹƹŵŚƷƽ�ƳŚƯŻƾ���ƳǀŵŹƹźƟ�ƭƹŵ�ƶưƿƳ��ƲǀƳ�ƹ�ŵřŵźų�ƭƹŵ�ƶưǀźƸƃ�Ʃƹř�ƶưƿŹƺ���ŹŵƿŹŚƯō�Ƶƹźĭ�Ĩƽ�ŶƴŤƟźĭ�Źřźƣ���ƹ
ƵŹƹŵŚƷƽ�ƳŚƯŻƾ���Ƴǀţ�Ʃƹř�ƶưǀƳ��źǀţ�ƭƹŵ�ƶưǀƳ�ƹ�źǀŵřŵźų�Ʃƹř�ƶư��Ƴǀ�Źŵ�żƿĭ�ĨŹŚƯō�Ƶƹźƽ��ŶƴŤƟźĭ�Źřźƣ�ƩƹŶū�ç����
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ŚŤƳƿŢſŶŝ�Ū�Żř�ƵŶƯōšŚƳŚſƺƳ�ƶƘƫŚƐƯ�ƶƧ�ŵřŵ�ƱŚƄƳ��ƶƃƺų�ƭźĩŹƺĮƳř�Źřƺų�řŹřŵ�ƶƤƐƴƯ�Źŵƽ�é���ºƯ�ƪºƀƳƾ��ŶºƃŚŝ�)��ƪƨºƃæ���
šŹƺƇ�šřŶƷŚƄƯ�ŽŚſřźŝƹř��ƶŤƟźĭƫǀ�ƲŜƃƵźěŚƷƽ�ƶƬţ�ƵŶƃ�ŹŚĪƃŹŚţ�Źŵ�ŚƷƿ�Ųçå�æç�îç�ŚŤſƹŹ�ƶƬţ�Źŵƽ��ƵŵżƯŶƃ�ŢŞŧ���ƩƺƏ

Żřƹźě�ƵŹƹŵ�ŜƃƵźěŚƷƽ�ŚƷƹŹǇ�Żř�ƪƇŚůƽ��ƱřŹŸĮƳŚŤƀƯŻ�Ʃƹř�ƪƀƳ��ƳǇƺƏƾƪƀƳ�Żřƹźě�Żř�źţŚƷƽ�ŶƘŝƽ�ř�Źŵƿ�ƱŚŤſźƸƃ�Ʋ�ŵƺºŝ��
Ə�Źŵƾ�Ʃƹř�ƪƀƳ��Ŝƃ�ŹŚĪƃƵźě�Żř�ŚƷçå�ŶƴƠſř�Śţ�ƹ�ƵŶƃ�ƕƹźƃ�ƵŚƯèå�ŵŹƹźƟƿƫŚů�Źŵ��Ţſř�ƶŤƃřŵ�ƶƯřŵř�Ʋƾ���Źŵ�Żřƹźºě�ƵŹƹŵ�ƶĩ
ƪƀƳŚƷƽ�ŶƘŝƽ�řŶŤŝř�Żřƽ��źŨĩřŶů�ŚƸŤƳř�Śţ�ŹŚĪƃè�Ţſř�Ƶŵƺŝ�ƶŤƠƷ��ŹƺƏ�ƶŝƽ��ƶƧŚƸƬƀƳ�Źŵƽ�ƹ�ƭƺſ��ƭŹŚºƸģ�ţźţ�ƶºŝ���ºǀ�Ŝ�źƤţƿ��ŚºŞ
æì�æê�ŻƹŹ�ŵƺŝ����

��
ƩƹŶū�ç��ƯǀƯ�ƱřżǀĮƳŚǀŚƷ�ƶƬţ�ƶƳřŻƹŹ�ŹŚĪƃ�Ʋƽ�ƳƺƯźƟƾ�ƶƃƺų�ƭźĩƵŹƹŵ�Źŵ�ŹƺĮƳř�ŹřƺųŚƷƽ�ƳŚƯŻƾ�ƞƬŤŴƯ���

Table 2. The mean of daily capture of L. botrana by pheromone traps in different periods* 

 
Period of capture�� SEt Mean daily capture��

12th (7 Sep. � 22 Sep.) 27.62t3.19 a 

3rd (21 Apr. � 5 May) 17.07t6.51 b 

2nd (5 Apr. � 20 Apr.) 15.25t7.03 bc 
6th (6 June � 21 June) 12.02t4.20 bc 

11th (23 Aug. � 6 Sep.) 10.10t2.51 bc 

9th (23 July � 6 Aug.) 6.72t1.70 cd 

5th (22 May � 5 June) 3.30t0.48 de 

8th (7 July � 22 July) 1.77t0.65 de 

7th (22 June � 6 July) 1.70t0.57 de 

1st (21 Mar. � 4 Apr.) 0.35t0.15 e 

4th (6 May � 21 May) 0.25t0.06 e 

10th (7 Aug. � 22 Aug.) 0.22t0.06 e 

13th (23 Sep. � 7 Oct.) 0.12t0.06 e 


Means within column followed by the same letter not found significant difference (P<0.01, Duncan) 

 
ƬƗǀř�Ʈƛźƿƫƹř�ŹŚĪƃ�ƶĪƴǀŜƃ�ƲƵźě�Żř�ŚƷçå��ŶƴƠſřîç�Ŷƃ�ƕƹźƃ��ĮƳŹŚŝ�ƕƺƣƹ�ŢƬƗ�ƶŝ�ŚƯřƾŵŚŝ�ƹ�ŚƷŚƷƽ���řźºƃ�ƶºĩ�ƵŹŚƸŝƿ�Ǝ

ŚěŚƳƿƯřŹōŚƳƹ�ŹřŶƾ�ř�řŹƿŵźĩ�ŵŚŬ�ŶƳ�źƤţƿŻř�ŚŞ�ŹŚţƿŲ�æå�æ�îè�Ŝƃ�ŹŚĪƃ�ŶƳƹŹƵźě�ŚƷ�ŹƺƏ�ƶŝřżƟř�ƶŝ�ƹŹ�ƮƔƴƯƿřŸĭ�Ƃ�Ţƃ�ƺŰƳ�ƶŝƽ�
ƳŚƯŻ�ƵŻŚŝ�Źŵ�ƶĩƾ�çç�ƫřƾ�çë�ŵŹƹźƟƿƲƵŚƯ��ƫƹřǀƶƬţ�Żřƹźě�ũƹř�ƲŵŚŤƟř�ơŚƠţř�ŚƷ��ŹŚţ�Żřƿ�Ųçì�ŵŹƹźƟƿƯ�ŶƘŝ�ƶŝ�ƲǀƶƬţ�ŹŚĪƃ�Ʊřż�ŚƷ�ƹŹ
ŢƟŹ�ƂƷŚĩ�ƶŝ��ŹƺƏ�ƶŝƽ�ƳŚƯŻ�ƵŻŚŝ�Źŵ�ƶĩƾ�é�ƫřƾ�ì�ŵŹřƿƶƬţ�ŹŚĪƃ�ŢƄƸŞ�ºƀŝ�ŚƷǀ�ģŚºƳ�ŹŚǀ��Ţºſř�Ƶŵƺºŝ�ż�����ºſŹźŝ�Źŵ�ƶºĩ�ƶºĤƳōƾ�

�šŚƳŚſƺƳŚƷ�ƶƳřƹźě�ŹŚĪƃƽ�ƶƃƺų�ƭźĩƳŚƸĭŚƳ�ƂƷŚĩ��ŵƺŝ�ƶƔůǈƯ�ƪŝŚƣ�Źřƺųƾ�Ưǀě�ƶƐƤƳ�Żř�žě�ƶĩ�ŵƺŝ�ŹŚĪƃ�ƱřżǀƶƬţ�Ĩ���ƶºŝ�ŚºƷ
Ư�ƕƺƣƹƾěǀŢſƺ� 

�ŹŵƪƀƳ�ƶƬţ�ŹŚĪƃ��ƭƹŵźƤţ�ŚƷƿŹŚţ�Żř�ŚŞƿ�Ųçí�ŵŹřƿŢƄƸŞřżƟř�ƶŝ�ƹŹ�ƵŚƯƿŹƺƏ�ƶŝ�ƵŵŚƸƳ�Ƃƽ���ƳŚºƯŻ�ƵŻŚºŝ�Źŵ�ƶĩƾ�ææ��ºƫřƾ�æí�
ŵřŵźųƯƹŵ�ƵŚƯǀ�ũƹř�ƶƐƤƳ�Ʋ�ěǀĨ��ƶƬţ�Żřƹźěě�ƕƺƣƹ�ƶŝ�ŚƷǀŢſƺ���ŹŵƪƀƳ�ƭƺſ��Ưǀ��Ŝºƃ�ŹŚĪºƃ�Ʊřż�Ƶźºě��Żř�ŚºƷææ�ţ�ºǀź���ŶºƳƹŹ�ƵŚºƯ
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řżƟřƿƄƾ�ě�ƹ�Ƶŵřŵ�ƱŚƄƳ�řŹǀƳŚƯŻ�ƵŻŚŝ�Źŵ�ƭƺſ�Ĩƾ�çè�ƫřƾ�çí�ţǀŵřŵ�űŹ�ź���ƶºƬţ�ŹŚĪƃ�ƭŹŚƸģ�ƪƀƳ�Źŵ��Żř�ŚºƷçè��ŵřŵźºƯ�ƹŹ�ƵŚºƯ��ŶºƳ
řżƟřƿƄƾ���ŵřŵ�ƱŚƄƳ�ŹƺƏ�ƶŝƽ��Źŵ�ƶĩŚƷŻƹŹ�ƶƬƇŚƟƽ�ç�ƫřƾ�í�źƸƃƿŹƺƵŚƯ��ěǀƭŹŚƸģ�Ĩ�ŹŚĪƃ�ƶƬţŵŚŤƟř�ơŚƠţř�ŚƷ���

ě�ƕƺƣƹǀ�ĨŹŚƨƃ�ŚŤſƹŹ�Źŵƽ�ŹŚưĪţ��ŻƹŹ�Ŷƴģ�ƝǈŤųř�Śŝ��Żř�ŚŤſƹŹƽ�ě�ƵŵżƯǀƄƾ�ŢƟźĭ��ŹƺƏ�ƶŝƽ�ƪƀƳ�Źŵ�ƶĩŚƷƽ���ƭƺºſ
ƹ��Śŝ�ƭŹŚƸģë��ê�ŚŤſƹŹ�Śŝ�ƝǈŤųř�ŻƹŹƽ�šŹƺƇ�ƵŵżƯ�ŢƟźĭ��ƳŚƯŻ�ƶƬƇŚƟ�ŽŚſřźŝƾ�ŝǀě�ƕƺƣƹ�ƲǀĨ��ƳŻ�ƶųźģ�ƩƺƏŶĭƾ��ƪƀƳ

�ƭƹŵêæ�éì��ƭƺſ�ƪƀƳ��ŻƹŹéè��ƭŹŚƸģ�ƪƀƳ�ƹ�ŻƹŹéç�éæ�ƯŚŬƳř�ƩƺƏ�ƶŝ�ŻƹŹǀŶ��ƴĤưƷǀ�ƲŹŚţ�Żřƿ�Ųæì�ë��îè�ƷǀŹŚĪƃ�Ģƽ��Źŵ
ƶƬţŵźĮƳ�ƵŶƷŚƄƯ�ŚƷƿŶ��ƬƧ�ŹƺƏ�ƶŝƾ�ŚŤƳƿ�ƶƧ�ŵřŵ�ƱŚƄƳ�ŪƪƀƳŚƷƽ�Ʃƹř�Ƙưū�Żř�ƭŹŚƸģ�ƹǀźţǇŚŝ�Ţƽ�ě�Źŵǀ�ƪƀƳ�ƶŝ�ŢŞƀƳ�Ĩƭƹŵ��ƹ

ŶƳŵƺŝ�ŹřŵŹƺųźŝ�ƭƺſ���
��
ŦŰŝ��

ƶƬţ�ƢƏŚƴƯ�Źŵ�źƋŚů�ƶƘƫŚƐƯ�ŹŵŹřŸĭƽ�řźŝ�ƪƀƳ�ŹŚƸģ�ƵŶƃƽ�řƿř�ƶĩŶƃ�ƵŶƷŚƄƯ�ŢƟō�ƲƿŤƳ�Ʋǀ�Śŝ�ƶŬƿƶŤƟŚŚƷƽ�ƈƳǀ�ƹ�ƵŵřŻź
ƈŝǀźƽ��1995��ƱŚƄƳ�ƹ�ƶŤƃřŵ�ŢƤŝŚƐƯ�ŽŹŚƟ�ƱŚŤſř�ŹŵƘƋƹ�ƵŶƴƷŵǀŚƯŵ�Ţƾƿ�řƺƷ�ƹ�śō�ƹƾƿ�ř�ƶŝŚƄƯƿ�ŽŹŚƟ�ƱŚŤſř�Śŝ�ƱŚŤſźƸƃ�Ʋ

Ţſř��řƿƤƤŰƯ� Ʋǀ�Ʋ�Śŝ�ƵŵŚƠŤſř�Żř ƶƬţŚƷƽ źƟƹƳƺƯƾ ŵřŶƘţ ƪƀƳ ƭźƧ ƶƃƺųŹřƺų ŹƺĮƳř Źŵ ƃǀŻřź�� řŹÑ ƪƀƳ��ŶƳŵźƧ� ƭǈƗř
(Nasirzadeh & Basiri, 1995)��řƿƲ�Źŵ�ƫŚůƾ�Ţſř�ƶĩ�ƤŰţǀšŚƤ�ŚſƿźƿƲ�Źŵ�ƯƹŹřǀ�ƶ�ƱŚŤƀĩŚţ�ƹ��ƱřźƸţ�ƶſ�ƪƀƳ�řŹ�řźŝƽ�řƿƲ�ŢƟō�

Ƶŵřŵ�ƱŚƄƳ�Ţſř��Gharib, 1960; Jalilnavaz, 1998; Rayegan, et al., 2013; Akbarzadeh, 2014���ƴĤưƷǀƲ�ƘſǀŶƽ�ſ�Źŵƾ��ŢŴſ
�1997���ƹ�ƪƯŚĩ�ƪƀƳ�ƶſ�ŵƺūƹƿřźŝ� řŹ�ƆƣŚƳ�ƭŹŚƸģ�ƪƀƳ�Ĩƽ�ƶƃƺų�ƭźĩƵŵźĩ�ƁŹřżĭ�ŹƺĮƳř�ŹřƺųŚŤƳ�Śŝ�ƶĩ�ŢſřƿƤŰţ�Ūǀ�Ƣ

�źƋŚůŵŹřŶƳ�ŢƤŝŚƐƯ�(Saeidi, 1997)����
ř�ƪƀƳ�ŵřŶƘţƿŜƃ�ƲƠƬŤŴƯ�ƪƯřƺƗ�ƶŝ� Ƶźěƾ�ŞƀƳ�ŢŝƺƏŹ� �ŚƯŵ�ŶƴƳŚƯƾ�Ư�ƹǀŚƴƃƹŹ�Ʊřżƾƿ�ĮŤƀŝƾ��ŵŹřŵ(Gabel and Thiery, 

1992)��ũƹř�ƶŝ�ƹ�ŹƺƸƓ�ŶƳƹŹſŹǀƘưū�ƱŶǀřƺƷ�ƹ�śō�ƶŝ�ƶŤƀŝ�ƢƏŚƴƯ�Źŵ�ƪƯŚĩ�šřźƄů�Ţƽ�Ţſř�šƹŚƠŤƯ�ƶƤƐƴƯ����
ƤŰţǀƢ�źƋŚů�Żř�ƑŚŰƫ�ŶƳƹŹ�ŹƺƸƓ�ƹ�ƶŝ�ũƹř�ſŹǀƱŶ�šřźƄů�ƪƯŚĩ�źƤţƿŚŞ�Śŝ�ƤŰţǀƢ�ƭŚŬƳř�ƵŶƃ�Ǝſƺţ�ƈƳǀƈŝ�ƹ�ƵŵřŻźǀźƽ�

Źŵ�ƃǀŻřź�ŢƤŝŚƐƯ�ŵŹřŵ� �ƶŝ�ŹƺƏƽ�ƶĩ�ŹƺƸƓ�ƫƹřǀƲ�ŜƃƵźě�Źŵ�ŚƷŻƹŹƽ�źųō�ŶƴƠſřƵŚƯ�ƹ�ũƹř�Żřƹźě�ƪƀƳ�Ʃƹř�Źŵ�ƶƷŵ�źųō�
ŵŹƹźƟƿƲƵŚƯ��çë�çç��ŵŹƹźƟƿƵŚƯ�Ʋ����ũƹř�Żřƹźě�ƪƀƳ�ƭƹŵ�Źŵ�ƶƷŵ�ƭƹŵ�ƹ�ƭƺſ�ŵřŵźų��æí�ææ�ŵřŵźų��ƹ�ũƹř�Żřƹźě�ƪƀƳ�ƭƺſ�

Źŵ�ƶƷŵ�ƭƺſ�ţǀź��çí�çè�ţǀź� �řƹř�Źŵ�ƭŹŚƸģ�ƪƀƳ�Żřƹźě�ũƹř�ƹƿźƸƃ�ƪƿŹƺ�í�ç�źƸƃƿŹƺƵŚƯ� �ě�ƕƺƣƹ�ƶŝǀŢſƺ��řƿƫŚů�Źŵ�Ʋƾ�
�ƶƧ�ŢſřƈƳ�ƶƘƫŚƐƯ�Źŵǀƈŝ�ƹ�ƵŵřŻźǀźƽ��ŹƺƸƓ�ƫƹřǀƲ�ŜƃƵźě�Źŵ�řƹřƿƪ�ŵŹƹźƟƿƲ�ƹ�ũƹř�Żřƹźě�ƪƀƳ�Ʃƹř�ŢƟō�Źŵ�źųřƹř�ŵŹƹźƟƿ�Ʋ�

ũƹř�Żřƹźě�ƪƀƳ�ƭƹŵ�Źŵ�ƶƷŵ�ƭƺſ�ŵřŵźų�ƹ�ũƹř�Żřƹźě�ƪƀƳ�ƭƺſ�Źŵ�źųřƹř�ţǀź�ƹ�ũƹř�Żřƹźě�ƪƀƳ�ƭŹŚƸģ�Źŵ�řƹřƿƪ�źƸƃƿŹƺ�ƹ�
ƎſƺŤƯ�ƕƺưŬƯ�ƶūŹŵ�šŹřźů�źŧƺƯ�řźŝƽ�ƪůřźƯ�ơƺƟ�ƶŝ�ţźţǀŜ��Ó�ÐÖ��Î�ÎÕÓ��Ò�ÔÔÑ��Õ�ÎÓÎÑ�ƹÐ�ÏÐÎÏ�ƶūŹŵ�ŤƳŚſƾŵřźĭ�

Ƶŵƺŝ�Ţſř�(Nasirzadeh & Basiri, 1995)����
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ŚŤƳ�ŹŵƿƫŚƘƟ�ŶƳƹŹ�ƶƯřŵř�ƹ�ƕƹźƃ�ƶƬƇŚů�ŪǀŢŚƷƽ�ƶƃƺų�ƭźĩŚŤſƹŹ�Źŵ�ŹƺĮƳř�ŹřƺųŚƷƽ�ř�ƶĩ�Ţƃřŵ�šƹŚƠţ�ƮƷ�Śŝ�ƞƬŤŴƯƿ�Ʋ
�šŚƘƫŚƐƯ�Śŝ�ŜƬƐƯƀůǀ�ƂƳřŹŚĪưƷ�ƹ�ƵŵřŻ�Ʋ�2011��ŵŹřŵ�ŢƤŝŚƐƯ��ƫŚƘƟ�ƶƯřŵř�ƹ�ƕƹźƃ�ƶĩ�ŵřŵ�ƱŚƄƳ�ƱŚĭŵźŞƯŚƳ�šŚƘƫŚƐƯǀ�ŢƟō�Ţ

ŚŤſƹŹ�ŹŵŤů�ƹ�ŚƷƾ�ƙŚŝ�Źŵ�ŚƷ�ř�ƹƿƵŚĮŤƀŚƷƽ��ŮƐſ�Źŵ�ƞƬŤŴƯƿŢſř�šƹŚƠŤƯ�ŚŤſƹŹ�Ĩ��ſŹźŝ�ƶŝ�ƶūƺţ�ŚŝƾŚƷƽ��ƶŤƟźĭ�šŹƺƇ
Əƾ�ĭŶƳŻ�ƪůřźƯƾ�ſŹ�ƹǀě�ƶŝ�ƱŶǀĨŚƷƽ�ƶƃƺų�ƭźĩ�Źŵ�Żřƹźěų�ƢƏŚƴƯ�Źŵ�ŹƺĮƳř�Źřƺ�ƭźĭźſ�źţƿƖƳ�Ʊō�šŹŚƀų�ƹ�źţǀŝ�żǀ�źŤƄ

�Ţſř(Fermaud, 1988)��ŚŤƳƿƤŰţ�ŪǀƳ�źƋŚů�Ƣǀř�żƿŵřŵ�ƱŚƄƳ�řŹ�ŜƬƐƯ�Ʋ��ŹƺƏ�ƶŝƽ�ě�ƕƺƣƹ�ƶĩǀŚŤſƹŹ�Źŵ�ƶƬţ�Ĩƽ��Ŷƴģ�Śŝ�ŹŚưĪţ
ƶƬţ�źŝ�ƝǈŤųř�ŻƹŹŚƷƽ�ŚŤſƹŹƽ�ě�ƵŵżƯǀƄƾ�ř�ƶŤŞƫř�ƶĩ�ƶŤƟźĭƿƘƋƹ� Śŝ�ǈƯŚĩ�ŜƬƐƯ�ƲǀŚƯŵ�Ţƾƿ�řƺƷ�ƹ�śō�ƹƾƿ�ř�źŝ�ƮĩŚůƿ�Ʋ

�ŚƷŚŤſƹŹ�ƟřźƜū�ƉźƗ�ƹ�ƩƺƏ�ƹ�ƕŚƠţŹř�Źŵ�ƝǈŤųř�ŢƸū�ƶŝǀŚƾƿ��ĥƺƫƺƴƟ�ƹƽ�ŹŚĭŻŚſ�ŢųŹŵƽ�ŹƺƏ�ƶŝ�ŵŹřŵƽ��ƩƺƈŰƯ�ƶĩ
ŚŤſƹŹ�Źŵ�ŹƺĮƳřƽ�Ƴ�ŹŚưĪţǀźſ�żƿŚŤſƹŹ�ŹƺĮƳř�Żř�źŤƘƽ�Ư�ƝźƈƯ�ŹřŻŚŝ�ŵŹřƹ�ƵŵżƯƾŵŵźĭ���
ƬƧŹƺƏ�ƶŝƾ���šřŶƷŚƄƯ�ŽŚſřźŝ�ƹŜƃ�Żřƹźě�ƵŹƹŵ�ƩƺƏƵźěŚƷƽ�ŚƷƹŹǇ�Żř�ƪƇŚůƽ��ƱřŹŸĮƳŚŤƀƯŻ�Ʃƹř�ƪƀƳ��ƳǇƺƏƾ�Żř�źţ

ƪƀƳ�ŻřƹźěŚƷƽ�ŶƘŝƽ�ř�Źŵƿ�ƱŚŤſźƸƃ�Ʋŵƺŝ��Ŝƃ�ŹŚĪƃƵźě��Żř�ŚƷçå��Śţ�ƹ�ƵŶƃ�ƕƹźƃ�ŶƴƠſřèå�ŵŹƹźƟƿŢſř�ƶŤƃřŵ�ƶƯřŵř�Ʋ���Źŵ
ƫŚůƾ�ƪƀƳ�Źŵ�Żřƹźě� ƵŹƹŵ�ƶĩŚƷƽ�ŶƘŝƽ�řŶŤŝř� Żřƽ��źŨĩřŶů�ŚƸŤƳř� Śţ�ŹŚĪƃè�Ţſř� Ƶŵƺŝ�ƶŤƠƷ��ř� Żřƿ�ƲƿƯ�ƶŤƟŚƾŶƯ�Źŵ�Ʊřƺţƿźƿ�Ţ

ř�ƩźŤƴĩ�ƹ�ƵŻŹŚŞƯƿŵƺưƳ�ƵŵŚƠŤſř�ŢƟō�Ʋ��ŻƿƶƬţ�ŜƈƳ�řźƵŚƯ�ŶƴƠſř�Źŵ�ŜſŚƴƯ�ƱŚƯŻ�Źŵ�ŚƷ�Ưƾ�ŶƳřƺţ�źŧƺƯ�ƂƤƳƽ�ƬƤţ�ŹŵǀƘưū�ƪǀ�Ţ
ƫƹřǀ�ƶŤƃřŵ�ŢƟō�ƶ�ƹ�ŶƃŚŝƮƷ�ŢƬƗ�ƶŝƳŚƯŻƾ�ŝǀŜƃ�ŹƺƸƓ�źŤƄƵźěŚƷƽ�ƭƹŵ�ƪƀƳ��ƃŚĜưſƾ��Źŵì�ê�Żř�ŶƘŝ�ŻƹŹ�ěǀƭƹŵ�Ĩ���ƩźŤƴĩ�Źŵ
Ɵōƀŝ�ŢǀƱŚƯŻ�Żř�źţźŧƺƯ�ŹŚŚƷƽ�ŵƿŵƺŝ�ŶƷřƺų�źĮ���
��
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