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ƵŶǀƨģ��

��ŹŚƳř�ƵŚĭƺƬĭ�ƭźƧEctomyelois ceratoniae Zeller (Lep.: Pyrallidae)źŤưƸƯ��ƿ�ŢƟō�Ʋƶĩ�Ţſř�ŹƺƄĩ�Źŵ�ŹŚƳř���ƵƺǀƯ�Żř�ƶƿŸƜţ�ƲưƋ
ŵƺƃ�ƾƯ�ƵƺǀƯ�ƽŶƴƀěŹřŻŚŝ�ƂƷŚƧ�ƹ�ƩƺƈŰƯ�ƾƠǀƧ�ƹ�ƾưƧ�ŢƟř�ŜŞſ��ĭŵƺƫō�Żř�ŶƳřƺţ�ƾƯ�ƶĩ�ƾƿŚƷ�ƁƹŹ�Żř�ƾĪƿƾ���ŶƿŚưƳ�ƽźǀĭƺƬū�ŚƷ�ƵƺǀƯ

Ŝƃ�ƽŹřŸĭ�ƮŴţ�Żř�ŢƘƳŚưƯ��Ư�ŢųŹŵ�Żř�ŢƟō�ƱŵźƧŹƹŵ�ƢƿźƏ�Żř�Ƶźěƾ�ŶƃŚŝ��ĩźţ�źǀŧŚţ��ƢǀƤŰţ�Ʋƿř�Źŵǀ�ƾƳŶƘƯ�ƹ�ƾƷŚǀĭ�ƞƬŤŴƯ�šŚŞ�ƵŶƴƴƧŹƹŵ
�ƪƯŚƃƩƺŤƴƯ��ŽƺŤĜǀƫŚƧƹř��ƩƺŤƴƯ��źǀſ��ŹƺƠƯŚƧ�źǀſ���ŹƺƠƯŚƧ�źǀſ��ŵźĭƺĭ�ŹƺƠƯŚƧ��ƩŚſ�Źŵ��ƾƨƳřƺƿř�ƶƤƐƴƯ�ŹŵæèîåƯ�ŵŹƺƯ��ŢƟźĭ�Źřźƣ�ƶƀƿŚƤ��

ĭŵƺƫō�ŶƇŹŵ��ƪƈƟ�ƱŚƿŚě�Źŵƾ��ŚƷŹŚưǀţ�Ʋǀŝ� řŹ�ƽŹřŵ�ƾƴƘƯ�ƝǈŤųř�ŚƷ�Ƶŵřŵ�ƪǀƬŰţ�ƹ�ƶƿżŬţ�ƹ��ƲǀǀƘţ�ŚƷŹŚưǀţ�Źŵ�ƾĭŶƴƴƧŹƹŵ�ŶƇŹŵ�ƹ�ŚƷ�ƵƺǀƯ
ŵřŵ� ƱŚƄƳ� �� ŶƷŚƃ� ŹŚưǀţ� Źŵ� ŚƷ� ƵƺǀƯ� ƾĭŵƺƫō� ƎſƺŤƯ� �ŚƷŹŚưǀţ� ƲǀĮƳŚǀƯ� ƶƀƿŚƤƯ� Źŵæ�èë�ƫŚů� Źŵ� �ŵƺŝ� ŶƇŹŵƾ�ƺƫō� ƱřżǀƯ�ƲƿźŤưƧ� ƶĩ�Źŵ� ƾĭŵ
ŚƷŹŚưǀţƽ�źǀſ�ţźţ�ƶŝ� �ŽƺŤĜǀƫŚƧƹř�ƹ�ŵźĭƺĭǀ�ƱřżǀƯ�ƶŝ� �Ŝìå�î��ƹìå�æë��ŵƹŶů�ƂƷŚƧ�źĮƳŚǀŝ�ƶĩ�Ŷƿŵźĭ� ƵŶƷŚƄƯ�ŶƇŹŵìè��ƹêé��ƽŶƇŹŵ

ŵƺŝ� ŶƷŚƃ� Śŝ� ƶƀƿŚƤƯ�Źŵ�ŢƟō�Ʋƿř�šŹŚƀų� �źǀſ�ƽŚƷŹŚưǀţ� Źŵ� �ƵŚĭƺƬĭ�ƭźƧ�ŢƟō� ƶŝ�ŢŞƀƳ�ƾĭŶƴƴƧŹƹŵ�ŶƇŹŵ�ƲƿźŤƄǀŝ�ƲǀƴĤưƷ��ƹ� ŵźĭƺĭ
źţ�ƶŝ��ŽƺŤĜǀƫŚƧƹř�ƱřżǀƯ�ƶŝ�Ŝǀţèè��ƹé�çé�Ŷƃ�ŢŞŧ�ŶƇŹŵ���ĭŵƺƫō�ŹřŶƤƯ�ƶƀƿŚƤƯ�Śŝ� řŸƫƾ�ŚƷŹŚưǀţ�Źŵ�ƾĭŶƴƴƧŹƹŵ�ŹřŶƤƯ�ƹ�ŢƟō�ƶŝƽ���ƞƬŤŴƯ

ŶƴƃŚŝ�źŧƺƯ�ŹŚƳř�ƵŚĭƺƬĭ�ƭźĩ�ŢƟō�šŹŚƀų�ƂƷŚĩ�Źŵ�ŶƴƳřƺţ�ƾƯ��ƾƳŶƘƯ�ƹ�ƾƷŚǀĭ�ƵŶƴƴƧŹƹŵ�šŚŞǀƧźţ���
ƽŶǀƬĩ�ƱŚĭĥřƹ����ŹŚƳř�ŹŚƳř�ƵŚĭƺƬĭ�ƭźƧEctomyelois ceratoniae ����ŹƺƠƯŚƧ�źǀſ�ƩƺŤƴƯ���ŵźĭƺĭ��ŽƺŤĜǀƫŚƧƹř��

 
Abstract 

Pomegranate fruit moth (PFM), Ectomyelois ceratoniae Zeller (Lep.: Pyralidae), is the most important pest of 
pomegranate in Iran. The larvae of PFM cause damage on pomegranate fruits. One way that may prevent fruits 
infection is to prevent egg laying by warding of adults. In the present study, the effects of repellents including 
camphor, garlic, menthol, Eucalyptus, menthol+camphor, garlic+sulfur and garlic+camphor on fruit infection rate and 
repellency percentage were compared in Ivanekey region, in 2011. The result showed that the mean percentage of 
infection were 36.1 in control and 8.70 and 16.70 in garlic+sulfur and Eucalyptus treatments, respectively. So the 
garlic+sulfur and Eucalyptus treatments reduced the fruit damage by 73 and 54%, respectively. The highest repellency 
percentage to PFM, were in garlic+sulfur and Eucalyptus treatments by 33 and 24.4%, respectively. Therefore, 
Comparison of PFM infection rate and repellency percentage indicated that, herbal and mineral repellent compounds 
can be effective for reducing PFM damage . 
Key words: pomegranate fruit moth, Ectomyelois ceratoniae, garlic, menthol, Eucalyptus, sulfur 
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ƱŚŤƀƯŻ�ŵƺŝ�ŶƷřƺų�ƱřŹŸĭ�Kashkooli & Eghtedar, 1975�� �Ƶźě�Ŝƃ��ƲǀƯřŹƹ�ƹ�ũźĩ��Ʋĩ� �ƵƹŚſ�ƾƿřƺƷ�ƹ�śō�Ǝƿřźƃ�Źŵ�ƽŚƷ
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�Ţſř�ƵŶƃ��ŶƷŚƃ�ƶŝ�ŢŞƀƳ��ŹŚƳř�ƵŚĭƺƬĭ�ƭźƧ(Rafiei et al., 2011)����

� ƵŶƃ�ƽŹƹōźƟ�ƲǀƫƺŗŚĩ� ŵźŝŹŚƧSepidan®�ŢƔƬƛ� ŚŝŚƧ�ŜūƺƯ�ƞƬŤŴƯ�ƽŚƷ�Śŝ� ƹ� ƵŶƿŵźĭ� ŹŚƳř� ƵŚĭƺƬĭ� ƭźƧ� ƶŝ�ƾĭŵƺƫō�ƂƷ
�Śţ�ŢƔƬƛ�ƂƿřżƟřæê��ƲǀƫƺŗŚĩ�ƾĭŶƴƴƧŹƹŵ�źŧř�ƶŝ�ƍƺŝźƯ�ŶƳřƺţ�ƾƯ�źǀŧŚţ�Ʋƿř�ŢƬƗ�ƶĩ�Ţſř�ƶŤƟŚƿ�ƂƷŚƧ�żǀƳ�ŢƟō�šŹŚƀų�ƱřżǀƯ��

�ŶƃŚŝ�ƾƨǀƳŚƨƯ�šŹƺƇ�ƶŝ(Moshiri et al., 2011)��šŚƤŤƄƯ �ƾƷŚǀĭ ŚƷŹŵƺě ƹ ƽŚƷ�žƳŚſř�ŢſŶŝ ƵŶƯō Żř ƞƬŤŴƯ�ƱŚƷŚǀĭ��ƪǀŞƣ�Żř
ƶŝ�źǀſ ƱřƺƴƗ ƹŵŹƵŶƴƴƧƽŚƷ ƮƸƯ�ŢƟō�šřźƄů ƹ ƽŵŚƈŤƣř ƵŵŚƠŤſř ƹ ƁŹřżĭ �ŶƳř�ƵŶƃ(Stancic et al., 2011)� �Źŵ�ƵŻƺƜƳō�ŵźŝŹŚƧ

�ŵŹřŵ�ƾĭŶƴƴƧŹƹŵ�ŢǀƇŚų�ƵŵŚƯ�šřźƄů�ƽřźŝ��ƾƷŚĮƄƿŚƯŻō�Ǝƿřźƃ(Barkhordar, 1385)��źƷ�šŹƺƈŝ�ƩƺƳŚŤƯ�Śŝ�Ʊō�ƭřƺţ�ŵźŝŹŚƧ�ƹ
æê�Ʀƿ�ŻƹŹŚƧ�ŜūƺƯ��ŹŚŝƾƯ�ŢƟō�ŢǀƘưū�ƂƷ�ŵƺƃ(Peiravi et al., 2010)��ĬƳŹ�źǀŧŚţ�ƢǀƤŰţ�Ʋƿř�Źŵ�řŸƫ�ƾƷŚǀĭ�ƵŶƴƴƧŹƹŵ�ƽŚƷ

ŢƟźĭ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ�ƵŚĭƺƬĭ�ƭźƧ�šŹŚƀų�ƂƷŚƧ�ƹ�ŹŚƳř�ƱŚŤųŹŵ�Żř�ŢƟō�ƱŵźƧŹƹŵ�Źŵ�ƾƳŶƘƯ�ƹ���
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ŚƷ�ƁƹŹ�ƹ�ŵřƺƯ��
�ƩŚſ�Źŵ��ƢǀƤŰţ�ƭŚŬƳř�ŢƸūæèîå�ƱŚƴưſ�ƱŚŤſř�Źŵ�ŹŚƳř�ƙŚŝ�Ĩƿ���řƺƿř�ƶƤƐƴƯ��ƾƨƳƦƿŹŚŝƺƬĭ�ƮƣŹ���ŵřŶƘţ�ƹ�śŚŴŤƳřëé�

Ŷƃ�ƶŤƟźĭ�źƔƳ�Źŵ�ŹŚƳř�ŢųŹŵ��ƂƿŚƯŻō Źŵ ŜƫŚƣ ƽŚƷ�ƥƺƬŝ�ŭźƏ ƪƯŚƧ ƾƟŵŚƈţ Śŝ í�ĬƳŹ�ƪƯŚƃ�ŹŚưǀţ��ƵŶƴƴƧŹƹŵ�šŚŞǀĩźţ�ƽƹŚů
ŹƺƠƯŚƧ��ŽƺŤĜǀƫŚƧƹř��ƩƺŤƴƯ��źǀſ��ŹƺƠƯŚƧ�źǀſ��ƩƺŤƴƯ�źǀſ��ŵźĭƺĭ��ŶƷŚƃ�ŹŚưǀţ�ƹ�ŹƺƠƯŚƧ�ƵŶƴƴƧŹƹŵ�ĬƳŹ�ŵźŝŹŚƧ�ƱƹŶŝ���Źŵé�

�ŹřźĪţ�Śŝ�ƾƄƿŚƯŻō�Ŷůřƹ�źƷ�ƹç�ŢųŹŵ�ƭŚŬƳř Ŷƃ� 

ĬƳŹ�ƹ�ƾƷŚǀĭ�ƚưƇ��ƵŶƳŹřŶƸĮƳ�šŚŞǀƧźţ� Śŝ� ƵřźưƷ�ƹ�žƨţǇ�ƶƿŚě�źŝ�źƔƳ�ŵŹƺƯ�ƽŚƷÒ��ƾƳŶƘƯ�ƹ�ƾƷŚǀĭ�šŚŞǀƧźţ�ŶƇŹŵ
ƪĭ�ƱŶƃŻŚŝ�Żř�žě�ƹ�ƶǀƸţ�źƔƳ�ŵŹƺƯƮƬƣ�Ǝſƺţ��ŢƄƸŞƿŵŹř�Źŵ�ŹŚƳř�ƽŚƷ�ŢųŹŵ�ƶƴţ�ƶŝ�ƺƯ��ƕŚƠţŹř�ŚţÒÍ�ƾŤƳŚſƽźŤƯ���ƵŶƃ�ƶŤƄƛō

�ŹƺƿźƸƃ�Śţ��ƵŚƯ�Ʀƿ�ƪƇřƺƟ�ƶŝ�šŚŞǀƧźţ�ŵźŝŹŚƧ�ƹ��ƕƺưŬƯ�ŹŵÒ�ƶƬůźƯ�ŢƟŚƿ�ƶƯřŵř�����
ƶŝ��ƢǀƤŰţ�ƭŚŬƳř�ƱŚƯŻ�ƾƏ�Źŵŵ�ƾĮŤƠƷ�šŹƺƇŶƿŵźĭ�ƁŹŚưƃ�ƵƺǀƯ�ƁżƿŹ�ƱřżǀƯ�ƹ�ŶƿŵŻŚŝ�ƱŚŤųŹ�����Źŵ�żºǀƳ�ƪºƈƟ�ƱŚƿŚě�Źŵ

Ŷƃ�ŢŞŧ�Ƶŵƺƫō�ƹ�ƮƫŚſ�ƽŚƷ�ƵƺǀƯ�ŵřŶƘţ��Ţƃřŵźŝ�ƭŚĮƴƷ���ƵŶƃ�ŢŞŧ�šŚƗǈƏř�ƶŝ�ƶūƺţ�Śŝ�����ƾĭŶºƴƴƧŹƹŵ�ŶºƇŹŵ�ƹ�ƾĭŵƺºƫō�ŶºƇŹŵ
Ŷƃ�ƆŴƄƯ�ŢųŹŵ�źƷ�Źŵ�ŚƷŹŚưǀţ��Ŷƃ�ƶŞſŚŰƯ�źƿŻ�ƩƺƯźƟ�ƢƿźƏ�Żř�ƾĭŶƴƴƧŹƹŵ�ŶƇŹŵ���

PR = 100 × (C − T)/(C + T)��
ƶƧ Źŵ ��ƱōC�ŵřŶƘţ Ƶŵƺƫō�ƵƺǀƯ Źŵ Ţưƀƣ ŶƷŚƃ ƹ T Ƶŵƺƫō�ƵƺǀƯ�ŵřŶƘţ Źŵ Ţưƀƣ ŹŚưǀţ Ţſř�(Zapata & Smagghe, 2010)���

�ŹřżƟř�ƭźƳ�Ĩưĩ�Śŝ�ƢǀƤŰţ�Ʋƿř�Żř�ƪƇŚů�ŪƿŚŤƳSAS�ŢƟźĭ�Źřźƣ�ƽŹŚƯō�ƪǀƬŰţ�ƹ�ƶƿżŬţ�ŵŹƺƯ���ƽŚƷŹŚưǀţ�ƲǀĮƳŚǀƯ�ƽŶƴŝ�Ƶƹźĭ
ƱƺƯŻō�Żř�ƵŵŚƠŤſř�Śŝ�ƾƄƿŚƯŻō��ƩŚưŤůř�ŭƺƐſ�Źŵ�ƲƨƳřŵÎ���ƹÒ��Ŷƃ�ƭŚŬƳř���ƲǀƴĤưƷƵŵřŵ�ŢƸū�ƪƿŶŞţ�Żř�ƩŚƯźƳ�ƖƿŻƺţ�ŶƣŚƟ�ƽŚƷ

�ƵŵřŵLog(X)�Ŷƃ�ƵŵŚƠŤſř���
��

ƿŚŤƳŦŰŝ�ƹ�Ū��
ŹŚƳř�ƵŚĭƺƬĭ�ƭźƧ�ƾĭŵƺƫō�ŶƇŹŵ���ƝǈŤųř�ŶƇŹŵ�Ʀƿ�ƩŚưŤůř�ŮƐſ�Źŵ��ŚƷŹŚưǀţ�Ʋǀŝ�ƶĩ�ŵřŵ�ƱŚƄƳ�žƳŚºƿŹřƹ�ƶƿżŬţ�ŪƿŚºŤƳ

ƾƴƘƯ���Ţƃřŵ�ŵƺūƹ�Źřŵ�F7,21=3.92; P=0.0069; C.V.=7.02%����ŶƇŹŵ�ƲƿźŤưƧ�ƹ�ƲƿźŤƄǀŝ��ƾſŹźŝ�ŵŹƺƯ�ƽŚƷŹŚưǀţ�Ʋǀŝ�ƲǀƴĤưƷ
�ŹŚưǀţ�ƶŝ�ƍƺŝźƯ��Ŝǀţźţ�ƶŝ��ƾĭŵƺƫō�ŶƷŚƃ�æ�èë�ŶƇŹŵ��źǀſ�ƽƹŚů�ĬƳŹ�ƹ��ŵźĭƺĭ�ì�î�ŶƇŹŵ���ŵƺŝ��ƪĪƃæ����

��

 
ƪĪƃ�æ��ƲǀĮƳŚǀƯ�ŶƇŹŵ�ƾĭŵƺƫō�ƵƺǀƯ�ŹŚƳř�ƶŝ�ƭźƧ�ƵŚĭƺƬĭ�Źŵ�ƽŚƷŹŚưǀţ�ƞƬŤŴƯ�� 

Fig. 1. The mean of pomegranate fruit moth infection rate in different treatments.  
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ƾĭŶƴƴƧŹƹŵ�ŶƇŹŵ��ƾƴƘƯ�ƝǈŤųř�ŶƇŹŵ�Ūƴě�ƩŚưŤůř�ŮƐſ�Źŵ� �ŚƷŹŚưǀţ�Ʋǀŝ�ƶĩ�ŵřŵ�ƱŚƄƳ�žƳŚºƿŹřƹ�ƶƿżŬţ�ŪƿŚºŤƳ���ŵƺūƹ�Źřŵ
�Ţƃřŵ�(F6, 18=2.83; P=0.0403; C.V.=10.59%� ���ŹŚưǀţ�ƶŝ�ƍƺŝźƯ��ƾĭŶƴƴƧŹƹŵ�ŶƇŹŵ�ƲƿźŤƄǀŝ� �ƾſŹźŝ�ŵŹƺƯ�ƽŚƷŹŚưǀţ�Ʋǀŝ�ƲǀƴĤưƷ

źǀſ�ƽƹŚů�ĬƳŹ��ŵźĭƺĭ�èè�ŶƇŹŵ���ŽƺŤĜǀƫŚƧƹř�ƽƹŚů�ĬƳŹ�žĜſ�ƹ�é�çé�ŶƇŹŵ��ŵƺŝ���ƶĩ�ŵƺŝ�ƾƫŚů�Źŵ�Ʋƿř�Ʋǀŝ�ƽŹŚƯō�ƑŚŰƫ�Żř
� ƽŚƷŹŚưǀţźǀſ� ƹ� ƩƺŤƴƯ� �źǀſ� ƽƹŚů�ĬƳŹ�� �ŹƺƠƯŚƧƾƴƘƯ�ƝǈŤųřŢƃřŶƳ� ŵƺūƹ� ƽŹřŵ� �ŵ�ƲƿźŤưĩ� �ƾſŹźŝ� ŵŹƺƯ� ƽŚƷŹŚưǀţ� Ʋǀŝ� Ź

�ŹŚưǀţ�Źŵ�żǀƳ�ƾĭŶƴƴƧŹƹŵ�ĬƳŹƽƹŚů��ŹƺƠƯŚƧ�æå�ŶƇŹŵ���Ŷƃ�ƵŶƷŚƄƯ��ƪĪƃç����
 

 
ƪĪƃ�ç��ƲǀĮƳŚǀƯ�ŶƇŹŵ�ƾĭŶƴƴƧŹƹŵ�ƽŚƷŹŚưǀţ�ƞƬŤŴƯ�ŢŞƀƳ�ƶŝ�ŜƃƵźě�ƭźƧ�ƵŚĭƺƬƧ�ŹŚƳř���

Fig. 2. The mean of percentage repellency of different treatments to pomegranate fruit moth 

��
ĬƳŹ�Żř�ƵŵŚƠŤſř�ƶĩ�ŵřŵ�ƱŚƄƳ�ŹŚƳř�ƵŚĭƺƬĭ�ƭźĩ�ŢƟō�Śŝ�ƍŚŞţŹř�Źŵ�šřŶƷŚƄƯ���šŹŚºƀų�ƾƳŶºƘƯ�ƹ�ƾƷŚǀĭ�šŚŞǀĩźţ�ƽƹŚů�ƽŚƷ

ƾƯ�ƂƷŚƧ�řŹ�ŢƟō�Ʋƿřźǀſ�ƽƹŚů�ĬƳŹ��ƶĩ�ƽŹƺƏ�ƶŝ��ŶƷŵ��ŹƺƏ�ƶŝ��ŵźĭƺĭ�ƂƷŚĩ�ŜūƺƯ�ƲǀĮƳŚǀƯìè���ƭźºĩ�šŹŚƀų�ƽŶƇŹŵ
Ŷƃ�ŶƷŚƃ�ƶŝ�ŢŞƀƳ�ŹŚƳř�ƵŚĭƺƬĭ���ƂƷŚĩ�ŜūƺƯ�żǀƳ��ŽƺŤĜǀƫŚƧƹř�ƽƹŚů�ĬƳŹ�ŵźŝŹŚĩ�ƲǀƴĤưƷêé��ƵŚĭƺƬĭ�ƭźĩ�šŹŚƀų�ƽŶƇŹŵ

Ŷƃ�ŶƷŚƃ�ƶŝ�ŢŞƀƳ�ŹŚƳř���
ŶƃŚŝ�ŵźĭƺĭ�ƹ�źǀſ�ƾĭŶƴƴƧŹƹŵ�źŧř�ƶŝ�ƍƺŝźƯ�ŶƳřƺţ�ƾƯ�żǀƳ�źǀŧŚţ�Ʋƿř�ŢƬƗ���Źŵ�ƵŶƃŵŚŬƿř�ƽƺŝ�ƲǀƴĤưƷ�ƱŶƃŶƗŚƈŤƯ�ƶŬǀŤƳ
ƾƯ�ŵŵźĭ�ƾƯ�ŢƟō�ƶŝ�ŢŞƀƳ�ƾĭŶƴƴƧ�ŜƬū�ƂƷŚƧ�ŦƗŚŝ�ƱĥƹŹŶǀƷ�ŶǀƠƫƺſ�ŻŚĭ�ŶƃŚŝ(Rahman & Schmidt, 1999)���ŜºūƺƯ�řŸƫ�ƹ

���šŹŚºƀų�ƖŞƐƫŚºŝ�ƹ�ƽżƿźưŴţ�ƱřżǀƯ�ƶŬǀŤƳ�Źŵ�ƹ�ƶŤƟŚƿ�ƂƷŚƧ�ŹŚƳř�ƱŚŤųŹŵ�ƶŝ�ŹŚƳř�ƵŚĭƺƬĭ�ƭźƧ�ƪƯŚƧ�šřźƄů�ŜƬū�ƶƧ�ŵŵźĭ�ƾƯ
ŶŝŚƿ�ƂƷŚƧ�ŹŚƳř�ƵŚĭƺƬĭ�ƭźƧ����

ĬƳŹ�ƶĩ�ŵřŵ�ƱŚƄƳ�ƾĭŶƴƴƧŹƹŵ�ƱřżǀƯ�Śŝ�ƍŚŞţŹř�Źŵ�šŚƘƫŚƐƯ����ŵźĭƺºĭ�ƪºǀŞƣ�Żř�ƾƷŚǀĭ�ƹ�ƾƳŶƘƯ�ƞƬŤŴƯ�šŚŞǀĩźţ�ƽƹŚů�ƽŚƷ
��ƵƺºǀƯ�ƽƹŹ�ŢºƟō�ƽżƿźưŴţ�ƂƷŚƧ�ƶŬǀŤƳ�Źŵ�ƹ�ƱŚŤųŹŵ�Żř�ŢƟō�ƱŵźƧŹƹŵ�ŜūƺƯ�ŽƺŤĜǀƫŚƧƹř�ƹ�źǀſ�����ƂƷŚºƧ�Ʊō�ƖºŞƏ�ƶºŝ�ƹ�ŚºƷ

�ƾĭŵƺƫōƾƯ�ŢƟō�ƶŝ�ŹŚƳř�ƽŚƷ�ƵƺǀƯŵƺƃ��ƶƘƫŚƐƯ źŧř ŹƹŵƾĭŶƴƴƧ źǀſ ƽƹŹ šŚƟō šǇƺƈŰƯ ƶƄĜƃ�ƽŹŚŞƳř ŵŹō ƹ �ƶºƄĜƃ šŹŷ ��ƱŚºƄƳ
ƶƧ�ŵřŵ ƶţƺŝ ƮƫŚſ źǀſ ƹ źǀſ ƵŶƳŹ ƵŶƃ Źŵ ŪƳźŝ ƽřŹřŵ źǀŧŐţ ƾĭŶƴƴƧŹƹŵ ƾƯŶƴƃŚŝ��ƵƹǈƗ źŝ Ʊō ƽƹŹ ƹŹǇ ƵźěźŞƃ �ŢºƄě �ƾºſŚưƫř ƹ�

żŞſ�ƶŤƃ ƺƬƷ żǀƳ ƽřŹřŵ źŧř ƾĭŶƴƴƧŹƹŵ ŶƴŤƀƷ��ŵřƺƯ�ƶƘƫŚƐƯ ƩŚƘƟ żǀƳ�źǀſ�ƵŹŚƈƗ ƱŚƄƳ Ƶŵřŵ ƶƧ �Ʋǀƀǀƫō Ōżū ƾƬƇř ƹ źŧř�ƽřŹřŵ Źƹŵ 

ƾĭŶƴƴƧ ƾƯ�ŶƃŚŝ(Rahman & Schmidt, 1999)��ŽƺŤƀƿźƧŚěŚě ƹ �ŽƺƫƺěƺƯŚŤſř�çååç���źŧř ƾƴǀųŶţ �žƳŚſř Eucalyptus globulus �
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řŹ ƽƹŹ Ʀſƺſ šŚŝƺŞů ƾſŹźŝ ƹ�ŶƳŵźƧ ƶŝ Ʋƿř ƶŬǀŤƳ ŶƳŶǀſŹ ƶƧ Ʋƿř žƳŚſř ŦƗŚŝ Źƹŵ �ƱŵźƧ ��ƽŹƹŹŚºŝ�ƂƷŚƧ �ƂƷŚºƧ �ŲƿźºƠţ 

ƮŴţ�ŚƷ ƹ ƂƿřżƟř īźƯ ƹ źǀƯ ŚƷƹŹǇ ƾƯ �ŶƳƺƃ(Papachristos & Stamopoulos, 2002)��ŪƿŚŤƳ ƢǀƤŰţ źƋŚů żǀƳ ŶƿŒƯ Ʋƿř �ƕƺºƋƺƯ 

Ţſř ƶƧ źǀſ�ƽƹŚů�ĬƳŹ ƽřŹřŵ�ŽƺŤĜǀƫŚƧƹř�ƹ ŢǀƇŚų ƹŵŹƾĭŶƴƴƧ ƽƹŹ ŹŚƳř�ƵŚĭƺƬĭ�ƭźƧ�ŢƟō�Ƶźě�Ŝƃ ƾƯŶƃŚŝ.���ƾƫŚºů�Źŵ�Ʋƿř
ŹŚƨưƷ�ƹ�ŹƺĜƬǀƬų�šŚƘƫŚƐƯ�ƶƧ�Ţſř�ƽŹřŵ�ƾƴƘƯ�źǀŧŚţ�ŹŚƳř�ƽŚƷ�ƙŚŝ�Źŵ�ƾƿřźŰƇ�Ǝƿřźƃ�Źŵ�ƵŻƺƜƳō�ƵŹŚƈƗ�ŵźŝŹŚƧ�ƶƧ�ŵřŵ�ƱŚƄƳ�Ʊř

�ŵŹřŶƳ�ŹŚƳř�ƵŚĭƺƬĭ�ƭźƧ�šŹŚƀų�ƂƷŚƧ�ƽƹŹ(Khalilipour Roknabady et al., 2013)���
��źƿŚºſ�ŪƿŚŤƳ�Śŝ�Ʊō�ƽżƿźưŴţ�Żř�ŢƘƳŚưƯ�ƹ�ƱŵźƧŹƹŵ�ŢƸū�ƶŝ�ŢƟō�ƾĭŵƺƫō�ƂƷŚƧ�ƅƺƈųŹŵ�ƵŶƯō�ŢſŶŝ�ŪƿŚŤƳ�ƲǀƴĤưƷ

Ţƃřŵ�ŢƤŝŚƐƯ�ƲǀƤƤŰƯ��ƽŹƹōźƟ�ƲǀƫƺŗŚƧ�Żř�ƵŵŚƠŤſř��ŹŚƳř�ƵƺǀƯ�ũŚţ�Ƃƃƺě�ŵźŝŹŚƧ��żºǀƳ�ŹŚƳř�ƽŚƷ�ƵƺǀƯ�ƹ�ŚƸƬĭ�ƾƿřŵŻ�Ʈģźě�ƹ�ƵŶƃ
ǀƯ�ƾĭŵƺƫō�ƂƷŚƧ�ƶŬǀŤƳ�Źŵ�ƹ�ƽżƿźưŴţ�ƂƷŚƧ�ŜūƺƯƵƺƾƯ�ƵŚĭƺƬĭ�ƭźƧ�ŢƟō�ƶŝ�ŹŚƳř�ƽŚƷ�ŵŵźĭ(Seikhali et al., 2009; Moshiri 

et al., 2011; Farazmand et al., 2014; Mozaheb et al., 2014)���
�źŧř�Śŝ�ŵźĭƺĭ�ƹ�ŽƺŤĜǀƫŚƧƹř��źǀſ�ƪǀŞƣ�Żř�ƾƳŶƘƯ�ƹ�ƾƷŚǀĭ�šŚŞǀĩźţ�ƶĩ�Ŷƃ�ƆŴƄƯ�ƢǀƤŰţ�Żř�ƵŶƯō�ŢſŶŝ�ŪƿŚŤƳ�ƶŝ�ƶūƺţ�Śŝ

ŢƟō�ƽƹŹ�ƾĭŶƴƴƧŹƹŵ�ƵƺǀƯ�ƽƹŹ�Ʊō�šŹŚƀų�ƂƷŚƧ�Źŵ��ƵŚĭƺƬĭ�ƭźƧƾƯ�źŧƺƯ�ŹŚƳř�ƽŚƷŶƴƃŚŝ���
��
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