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ĪģǀƵŶ��
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Żř�ƭŚƣŹř�řŶŤŝřƽ�ŢŴſ��ƶŤƀƷ�ƱŶƃƯǀƵƺ�Żƿ�Ţƃřŵźŝ�ƱŚƯŻ�Śţ�ƱƺŤ�Ư�ŻřǀƵƺ�ŚƷƽ�ſŹźŝ�ŵŹƺƯ�ƭŚƣŹřƾ��ŵřŶƘţ�ƶŝ�ŹřźĪţ�ƶſ�Źŵçå��ŚţÒå�Ưǀ�Źŵ�ƹ�Ƶƺ

ƶŝ�ŢŝƺƳ�ŢƠƷ�Śţ�ƶſ�ƟŵŚƈţ�ŹƺƏƾ�ƶƳƺưƳ�Źřŵźŝƽ�ŚƯŻō�Źŵ�ƹƿƘţ�ƶŝ�ŢŞƀƳ�ƵŚĮƄǀǀĭŵƺƫō�Ʋƾ�Ʊō�Ơƃ��ƹŹǇ�ƶŝ�ŚƷǀŸƜţ�ƱǇřŵ�ƹ�Ƶź�ºƿ��ŢºƟō�ƹŹǇ�ƶ
�ƭřŶƣřƃŶ���ľŚƗƺưŬƯæÒå�Óå�Źřźƨţ�ƶſ�Żř�ƵƺǀƯ���ƵŚĮƄƿŚƯŻō�ŹŵŶƃ�ƾſŹźŝ�ęƺƨſƹźƨǀƯƺŗźŤſř�Śŝ��Żř�ƵŵŚƠŤſř�Śŝ��ƩƺºƯźƟ�Sqrt (x + 0.5)�
ŶŞţƿ�ƹ�ŢƟźĭ�ƭŚŬƳř�Ƶŵřŵ�ƪŭźƏ�ŜƫŚƣ�Źŵ�ħƺƬŝ��İƟŵŚƈţ�ƪƯŚĩ�įŚƷ�Ǝſƺţ�ŹřżƟř�ƭźƳSAS 9.0�ƫŚƳōǀ�żƃŶ��ŚŤƳƿŪ�ƶĩ�ŵřŵ�ƱŚƄƳ�ƪƇŚů��ŻřŝǀƲ�

ŹŚƸģ�Ƈƺţ�ƮƣŹǀƶ�řźŝ�ƵŶƃƽ���ƮºƣŹ��ƭŹŚƏ�ƱŚŤſźƸƃ�Arbequina���ƘºƋƹ�Żřǀ�źŤŞºſŚƴƯ�Ţƽ���ŹřŵŹƺºųźŝ�ŵƺºŝ��ºƫƹƾ���ŵ�ƮºƣŹ�ƶºſƿ���ƪƯŚºƃ�źºĮ
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ưƷƴĤǀƲ���ƭŚƣŹř�Lechin de sevilla���ƹ�Manzanilla cacereña��ƹżū��ƭŚƣŹřľŚŤŞƀƳ�ƭƹŚƤƯ�ŵƺŝŶƳ� 

Ƭĩ�ƱŚĭĥřƹǀŶƽ��Ư�žĮƯǀŻ�Ƶƺƿ��ƱƺŤBactrocera olea��ƭŚƣŹř�ŻƿƭƹŚƤƯ�ƭŚƣŹř��ƱƺŤ��
Abstract 

Olive fruit fly, Bactrocera oleae (Rossi), is one of the most injurious pests of the olive in Iran. Since its 
introduction to Iran, in 2004, it has caused considerable economic loss to the domestic olive industry, especially 
in the years when the climate is favorable to its activity. In this research, we evaluated the infestation rates of 
olive fruit fly in 22 imported and native olive cultivars at Tarom Olive Research Station, Zanjan, Iran, from 2005 
through 2009. The first sampling was started at hard pitting time and continued until harvesting time in which  
20-50 fruits were collected from each tree (replicate). Totally 60-150 fruits, from 3 replications, were carefully 
examined under stereomicroscope in the laboratory. Using the formula of Sqrt (x + 0.5), the data were transformed 
and subjected to analysis based on Randomized Complete Block Designs usingsoftware SAS, 9.0. The results 
revealed that among the four recommended cultivars for the region, the cultivar "Arbequina" showed the lowest 
rate of infestation, while �Konservolia�,��Zard�, and "Koroneiki" were the most susceptible cultivars due to their 
higher rates of infestation in 2005 (11.62%, 13.74% and 7.56%), 2007 (3.23%, 1.01% and 1.49%) and 2009 
(10.03%, 34.75% and 15.10%), respectively. The cultivars "Lechin de sevilla" and "Manzanilla cacereña" were 
found to be unfavorable to olive fruit fly. 
Key words: olive fruit fly, Bactrocera oleae, olive cultivars, resistant cultivars 
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Ư�žĮƯǀƵƺ��ŻƿƺŤ��ƱBactrocera olea (Rossi)���ŢƟō
ŶūƿŶƽ�řźŝƽ�ƙŚŝ�ŚƷ�ƽ�ŻƺŤƿ�ŹƺƄĩ�ƱƾƯ��ƩŚºſ�Żř�ƶĩ�ŶƃŚŝ�

æèíè�ƵŶƃ�ŹƺƄĩ�ŵŹřƹ�Ţſř�(Jafari & Rezaee, 2004)��ƹ

ƮƷ�Ʊƺƴĩř���Ʈĩ�Ţſŵ��ŹřźƤŤºſř�ŚŝŹŵ��ƱŚŤºſř��ŚºƷƽ����ƱŚºŬƳŻ
ĭǀƹżƣ�ƹ�ƱǈƿƲ��řźƃ�Ŝƀůƿśō�Ǝ�řƺƷƹƾƿ��ƩƺºƈŰƯ�ƶŝ��
Żƿ���ººƯ�ŵŹřƹ�šŹŚººƀų�ƱƺººŤƾ�ŚºººưƳ�ººƿŶ����ƁŹřżºººĭ�ƶººŝ

Neuenschwander & Michelakis (1981)��ƁŻŹř�ƂƷŚºĩ��
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ÔÍ��������������������������������������������������������������������������ňƤţƱřŹŚƨưƷ�ƹ�ƾſŶ���ƶƀƿŚƤƯ�ƱřżǀƯ�ƾĭŵƺƫōçç��ƱƺŤƿŻ�ƵƺǀƯ�žĮƯ�ƶŝ�ƱƺŤƿŻ�ƮƣŹ������

Ż�ƲƛƹŹƿƯ�Śţ�ƱƺŤǀ�Ʊřżíå�Ư�ƂƷŚĩ�ƹ�ŶƇŹŵǀ��ƹźºƀƴĩ�Ʊřż
ƫƺţǀŶƽ�Śţæåå�ƏŚƤƳ�Źŵ��ŶƇŹŵƾ�ř�ƶĩ�ƱŚƸū�Żř�ºƿ��ŢºƟō�Ʋ

ŵźĭ�ŹřźƤŤſř�ƶŝ�ƢƟƺƯƿƌƘŝ�Źŵ��ƵŶƾ����ƵŶºƃ�ŢºŞŧ�ƭŚƣŹř�Żř
Ţſř��šŹƺƇ�ŵŹƹōźŝ�ŽŚſřźŝ��Ǝſƺţ�ƶŤƟźĭNardi et al. 

(2005)��Ưǀř�šŹŚƀų�Ʊřżƿ�Śŝ�źŝřźŝ�ŢƟō�ƲŪƴě��ƪĩ�ŶƇŹŵ
ƫƺţ�ƩƺƈŰƯǀŶƽ�Ư�ƱŚƸū�Źŵƾ����Ź�ƩŵŚºƘƯ�ƶºĩ�ŶºƃŚŝ�ƾºưƣ�
�ŵƹŶůŹŵíåå�ƱƺǀƬǀƯ��ƩŚſ�źƷ�Źŵ�ŹǇŵ�Ţºſř���ŚºƘƫŚƐƯ�š
�šŹƺºƇ����Ǝºſƺţ�ƶºŤƟźĭNeuenschwander et al. (1985)�

ƹŹƽÑå�Ż�ƮƣŹƿřźƃ�Źŵ�ƱƺŤƿŚƯŻō�ƎƿƷŚĮƄƾ��ƶĩ�ŵřŵ�ƱŚƄƳ
ſŚƀůǀřżƟř�Śŝ�ŢƟō�ƶŝ�ŢƿƯ�ƱŻƹ�ƂǀǇŚŝ�ƶŝ�Ƶƺƽ�Ò�è��ƭźĭ
řżƟřƿ�ƂŢƟŚƿ��ƯǀƵƺ�ŚƷƽ�ņŽŹŚƳ�żŞſ��Ƴ�ĬºƳŹ�ºǀ�ƘºƋƹ�żǀ�Ţ

ƸŝŚƄƯƾ�ƫƹ�ŶƴŤƃřŵƾ�ſŚƀůǀƯ�Źŵ�ŢǀƵƺ�ŚƷƽ�ſǀ�ºſŹ�ƵŚǀ�ƵŶ
�źŤưĩ�ŵƺºŝ�����ƁŹřżºĭ�ƶºŝKatsoyannos (1992)���ĥƺºƫƺƴƟƽ�

Ż�žĮƯƿƘŝŚţ�ƱƺŤƾ�řźƃ�Żřƿśō�Ǝ�řƺƷƹƾƿŻ�ƮƣŹ��ƿ��ƹ�ƱƺºŤ
Ɵǀżƿĥƺƫƺƽ�Ư�žĮƯƾ��ŶºƃŚŝ���Ż�žºĮƯƿ�Ư��ƱƺºŤ�ºǀƵƺ��ŚºƷƽ�

ŢƃŹŵ��źţ�ƹƯǀ�ƙŚºŝ�Ƶƺ��ŚºƷƽ��ºŝōƾ�ŽŹŵƹŻ�ƹ���źºţ�řźºŝ�řŹƽ�
ƮŴţ�Źƿżƽ�Ư�śŚŴŤƳřƾ�ŚưƳƿŶ��ĩźţ�ŹƺƄĩ�Źŵǀ��ƶƮƣŹ��Cilli��

Ư�ŢƬƗ�ƶŝǀƯ�śō�źţǇŚŝ�Ʊřżǀ��ƭźƳ�Ţſƺě�ƲŤƃřŵ��ƱŻƹ�ƹ�Ƶƺ
ƹźĩ�ƪĪƃƽ�ƯǀżŞſ�ĬƳŹ�ƹ�Ƶƺ�ŝ��ƱōǀźŤƄ��Śſ�Żřƿ�ƶŝ�ƭŚƣŹř�ź
Ư�žĮƯ�ºǀŻ�Ƶƺƿ���ºƯ�Ƶŵƺºƫō�ƱƺºŤƾ��ŵƺºƃ���ƫŚºůŹŵƾ���ƶºĩ�ƮºƣŹ�

�Ayvalik��Ư�ŢƬƗ�ƶŝǀ��Ư�ƹ��źţǇŚºŝ�ƲºƛƹŹ�Ʊřż�ºǀ�śō�Ʊřż�ƹ
Ư�ƱŻƹǀ�ƵƺŚěǀƿƲ�źţ���źºŤưĩƿ�ĭŵƺºƫō�Ʋƾ���ºƯ�ƱŚºƄƳ�řŹƾ���ŶºƷŵ

.(Gumusay et al., 1990)�ř�ŹŵƿƫŚŤǀſŹźŝ��Śƾ�ſŚƀůǀ�ŢçÑ�
Ż�ƮƣŹƿ�ƱƺºŤ��ŵřŵ�ƱŚºƄƳ����ƭŚºƣŹř�ƶºĩ�Dritta di Muscufo���ƹ

�Gentile di chieti��ŝƶ��ºƴƘƯ�ŹƺƏƾ�Źřŵƽ����ƶºŝ�ŢŞºƀƳ�Śºſƿ�ź
ƭŚƣŹř��ºſŚƀůǀ�źºŤưĩ�Ţƽ��ŤºƃřŵŶƴ��ƹ�ƭŚºƣŹř��Carolea��ƹ�

�Cucco��ƶŝ�żǀƳ��ƱřƺƴƗ�ŽŚºƀů��źºţƿ���ŢºŞŧ�ƭŚºƣŹř�Ʋ��ŶƳŶºƃ
(Iannotta et al., 1999)��Ƃƴĩřƹ�ƶƘƫŚƐƯ�æí�Ż�ƮƣŹƿƱƺŤ��Źŵ

ůŚƳǀſ�ƶǀƀǀř�ƪƿƫŚŤǀ�źŝřźŝ�Źŵ�ŚŢƟō�Ż�žĮƯƿ��ƱƺºŤ��ƲºƃƹŹ
�ƶººĩ�ŵƺººưƳººŝ�Źŵǀ�ƭŚººƣŹř�Ʋ�ƽřŹřŵƯººǀƵƺ�ŢººƃŹŵ���řººƣŹŚƭ�

�Nocellara del Belice��ƹ��Nocellara messinese��ƶŝ�ţźţǀ�Ŝ
ŵƺƫōƵ�źţƿƲ�ƮƫŚſ�ƹ�źţƿƲ�ŶƳŵƺŝ��ŝ�Źŵǀ�řŹřŵ�ƭŚºƣŹř�Ʋƽ�Ư�ºǀ�Ƶƺ

Ź�ƹ�ƎºººſƺŤƯºººƿż��ƭŚºººƣŹř��Nasitana frutto grosso���
�Vaddarica����Moresca����Minuta���ƹ�Bottone di gallo��
ƶŝ��ƱřƺƴƗľŚŤŞƀƳ�ƭŚƣŹř��ƪºưŰŤƯ���ŶƳŶºƃ�ŢºŞŧ���Źŵ�ºŝǀƲ�Ƭĩ�ºǀ�ƶ

ƭŚƣŹř��żǀƳ��ƮƣŹ�Nocellara del Belice��řŹřŵ�ƩŚſ�źƷ�Źŵƽ�
ŝǀ�źŤºƄƿ�Ʋ�ĭŵƺºƫōƾ��ŵƺºŝ�(Rizzo & Caleca, 2006)��ř�ºƿ�Ʋ

ĮŤƀŞưƷ�ƱŚƤƤŰƯƾ�ƴƘƯ�ƹ�ŢŞŨƯƾ�Źřŵƽ��ºŝǀ�Ư�ĬºƳŹ�Ʋ�ºǀ�Ƶƺ
�ĬƳŹ�ƶŝ�ŢŞƀƳ�żŞſ�ĬƳŹ�ŚƷƽ���ºſ�ƹ�żºƯźƣǀƵŚ��ƹ�Ư�ºǀ�Ʊřż

ĭŵƺƫōƾ�ŶƳŵƺưƳ�ƁŹřżĭ���ƽƹŹ�źĮƿŵ�ƾƤǀƤŰţ�ŹŵŚƤƯƿ��ƶºƀ
Ưǀĭŵƺƫō�Ʊřżƾ�æå�Ż�ƮƣŹƿ�Ż�žºĮƯ�ƶŝ�ƱƺŤƿ���ġŹŚºƣ�ƹ�ƱƺºŤ

Camarosporium dalmaticum�ř�śƺƴū�ŹŵƿƫŚŤǀŚ���ƁŹřżĭ
ººƃƮººƣŹ�ƶººĩ�Ŷ��Tonda near dolca���ƮººƣŹ�ƹ�Girraffa��
ƶŝ�ţźţǀ�Żř�Ŝ�Ʈĩ�źţƿźţǇŚŝ�ƹ�ƲƿſŚƀů�Ʋǀ�ŢƟō�ƶŝ�ŢŞƀƳ�Ţ

��ºſŹźŝ�ŵŹƺºƯ�ġŹŚƣ�ƹƾ���ŶºƳŵƺŝ�ŹřŵŹƺºųźŝ�����ŜºƫŚū�ƶºŤĪƳ
ĮŤƀŞưƷ�ŵƺūƹ��ƶūƺţƾ�ŝ�ŢŞŨƯǀ�ĭŵƺºƫō�Ʋƾ����ƹ�ŢºƟō�ƶºŝ

ġŹŚƣ��Źŵ�ŚŤƳƿř�ŪƿƤŰţ�Ʋ�ºǀ��ŵƺºŝ�Ƣ(Iannotta et al., 2007)��
ŚŤƳƿſŹźŝ�Żř�ƪƇŚů�Ūƾ�ƮŴţ�ƱŚŰūŹ�Źƿżƽ�Ư�ƹǀ�ŶƃŹ�Ʊřż

�ŚºƷƹŹǇƽ��Ż�žºĮƯƿ�ƹŹ�ƱƺºŤƽ�Ư�ºǀ�ƭŚºƣŹř�Ƶƺ��Sevillano���
�Manzanillo�� ��Mission�� ��Leccino�� ��Frantoio���
�Arbequina���ƹ�Koroneiki��ƫŚĩ�ŹŵǀƳźƠǀŚƽ�źƯōƿ��ƱŚºƄƳ�ŚĪ

ŵřŵ��ƭŚººƣŹř�ƶººĩ��Mission����Sevillano��ƹ��Manzanillo��
ŝǀźŤƄ�Śſ�ŻřƿƮŴţ�ŵŹƺƯ�ƭŚƣŹř�ź�Źƿżƽ��ŶºƴŤƟźĭ�Źřźƣ�ƵźƄů�

(Burrack & Zalom, 2008)���
ƤŰţ�ŻŚƛōźſǀƯ�žĮƯ�šŚƤ�ºǀŻ�Ƶƺƿ�ř�Źŵ�ƱƺºŤ�ºƿ�řŹ�Ʊřź

Śŝ�ºƿ��ƶºƫŚƤƯ�ŶMohammadzadeh et al. (2006)���śƺºƀŰƯ
ƬƠſ�ƭŹŚƏ�Źŵ�ƶĩ�ŵƺưƳƾ�ƹżƣƿƲ��ƱŚŤƀƯŻ��ƳřŹŸºĭƾ���žºĮƯ
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źţǇŚŝƿĭŵƺƫō�Ʋƾ��Ţƃřŵ�řŹƫƹƾ��řźºŝ�ƝźƈƯ�šŹƺƇŹŵƽ�
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��
�ƩƹŶūæ���ŵŹƺƯ�ƭŚƣŹř�šŚƈŴƄƯƶƘƫŚƐƯ���

Table 1. Details of the studied cultivars. 
 

Consumption Origin Cultivars No. 
Dual Greece Amigdalia 1 
Oil Spain Arbequina 2 

Dual France Grossane 3 
Dual France Cailetier 4 
Dual Greece Kalamata 5 
Dual Greece Konservolia 6 
Dual Spain Cornicabra 7 
Oil Greece Koroneiki 8 
Oil Spain Lechin de granada 9 
Oil Spain Lechin de sevilla 10 
Oil Italy Leccino 11 
Oil Spain Manzanilla cacereña 12 

Dual France Manzanila 13 
Table Spain Manzanila de sevilla 14 
Dual Greece Mastoidis 15 
Dual USA Mission 16 
Dual Spain Picudo 17 
Dual Spain Picual 18 
Oil Iran Roghani 19 
Oil Iran T18 20 

Dual Iran Zard 21 
Oil Iran T2 22 
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Fig. 1. Flight trend of olive fruit fly adults during years of study at Tarom Olive Research Station. 
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Table 2. Combined variation analysis of the data gained during years of study (2005, 2007 and 2009). 
 

Pr > F F Value Mean Square df Sources 
<.0001 156.84 49.5448434 2 Year 
0.0595 2.08 0.3158936 6 Rep(year) 
<.0001 35.38 5.3611504 21 Cultivar 
<.0001 12.81 1.9403644 42 Cultivar* Year 
�� �� 0.1515152 126 Error 
- �� �� 197 Corrected Total 
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Table 3. Mean comparison of infection (percent) in the three sampling times during 2005. 
 

Mean 3rd (7 Dec.) 2nd (26 Nov.) 1st (17 Nov.) Cultivars 
5.37bcde 0.00 d 16.11 abc 0.00 d Amigdalolia 
14.77 ab 6.48 abcd 30.60 a 6.48 abcd Arbequina 
2.72 de 0.00 d 8.15 abcd 0.00 d Grosanne 
0.42 e 0.00 d 1.07 cd 0.00 d Cailetier 
2.12 de 0.00 d 5.88 bcd 0.00 d Kalamata 

9.94 abcd 7.77 abc 12.48 abcd 7.77 abc Konservolia 
0.00 e 0.00 d 0.00 d 0.00 d Cornicabra 

4.76 bcde 6.48 abcd 1.07 cd 6.48 abcd Koroneiki 
2.17 de 0.00 d 6.48 bcd 0.00 d Lechin de granada 
0.42 e 0.00 d 1.07 cd 0.00 d Lechin de sevilla 
2.12 de 1.07 cd 3.89 bcd 1.07 cd Leccino 
1.87 de 0.00 d 5.24 bcd 0.00 d Manzanilla cacereña 
0.00 e 0.00 d 0.00 d 0.00 d Manzanila 
0.00 e 0.00 d 0.00 d 0.00 d Manzanila de sevilla 

7.99 abcd 2.73 bcd 15.36 abc 2.73 bcd Mastoidis 
16.89 a 16.11 a 18.25 ab 16.11 a Mission 
0.42 e 0.00 d 1.07 cd 0.00 d Picudo 
0.00 e 0.00 d 0.00 d 0.00 d Picual 

4.37 cde 6.40 abcd 0.00 d 6.40 abcd Roghani 
10.15 abcd 0.00 d 30.42 a 0.00 d T18 
11.96 abc 10.08 ab 8.84 abcd 10.08 ab Zard 

0.00 e 0.00 d 0.00 d 0.00 d T2 
 In each column means followed by the same letter are not significantly different (Duncan test; P ≤ 0.01). 
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Table 4. Mean comparison of infection (percent) in the seven sampling times during 2007. 
 

Mean 
7th 

(8 Nov.) 
6th 

(1 Nov.) 
5th 

(25 Oct.) 
4th 

(18 Oct.) 
3rd 

(11 Oct.) 
2nd 

(4 Oct.) 
1st 

(27 Sep.) 
Cultivars 

0.00 f 0.00 d 0.00 b 0.00 b 0.00 b 0.00 b 0.00 a 0.00 b Amigdalolia 
0.64 cdef 2.71 bcd 1.16 ab 0.00 b 0.00 b 0.00 b 0.00 a 0.00 b Arbequina 
0.74 bcdef 2.60 bcd 1.66 ab 0.00 b 0.49 b 0.00 b 0.00 a 0.49 b Grosanne 

0.18 ef 0.00 d 1.16 ab 0.00 b 0.00 b 0.00 b 0.00 a 0.00 b Cailetier 
0.74 bcdef 5.19 bc 0.00 b 0.00 b 0.00 b 0.00 b 0.00 a 0.00 b Kalamata 

1.75 ab 0.88 cd 1.16 ab 2.22 a 2.60 a 2.22 a 0.89 a 2.60 a Konservolia 
0.26 def 0.49 d 0.49 b 0.00 b 0.00 b 0.00 b 0.50 a 0.00 b Cornicabra 
1.32 abc 5.89 b 2.71 ab 0.00 b 0.00 b 0.00 b 0.00 a 0.00 b Koroneiki 
0.35 cdef 2.22 bcd 0.00 b 0.00 b 0.00 b 0.00 b 0.00 a 0.00 b Lechin de granada 
0.08 ef 0.49 d 0.00 b 0.00 b 0.00 b 0.00 b 0.00 a 0.00 b Lechin de sevilla 

0.35 cdef 2.22 bcd 0.00 b 0.00 b 0.00 b 0.00 b 0.00 a 0.00 b Leccino 
0.26 def 0.49 d 1.16 ab 0.00 b 0.00 b 0.00 b 0.00 a 0.00 b Manzanilla cacereña 
0.00 f 0.00 d 0.00 b 0.00 b 0.00 b 0.00 b 0.00 a 0.00 b Manzanila 
0.00 f 0.00 d 0.00 b 0.00 b 0.00 b 0.00 b 0.00 a 0.00 b Manzanila de sevilla 

1.13 abcd 3.12 bcd 4.62 a 0.00 b 0.00 b 0.00 b 0.00 a 0.00 b Mastoidis 
2.12 a 13.49 a 1.16 ab 0.00 b 0.00 b 0.00 b 0.00 a 0.00 b Mission 
0.08 ef 0.49 d 0.00 b 0.00 b 0.00 b 0.00 b 0.00 a 0.00 b Picudo 
0.26 def 1.66 bcd 0.00 b 0.00 b 0.00 b 0.00 b 0.00 a 0.00 b Picual 
0.00 f 0.88 cd 0.00 b 0.00 b 0.00 b 0.00 b 0.00 a 0.00 b Roghani 

0.84 bcde 2.71 bcd 2.22 ab 0.00 b 0.00 b 0.00 b 0.00 a 0.00 b T18 
0.75 bcdef 5.29 bc 0.00 b 0.00 b 0.00 b 0.00 b 0.00 a 0.00 b Zard 
0.43 cdef 0.00 d 2.71 ab 0.00 b 0.00 b 0.00 b 0.00 a 0.00 b T2 

 In each column means followed by the same letter are not significantly different (Duncan test; P ≤ 0.01). 
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Table 5. Mean comparison of infection (percent) in the six sampling times during 2009. 
 

Mean 
6th 

(19 Nov.) 
5th 

(12Nov.) 
4th 

(5 Nov.) 
3rd 

(29 Oct.) 
2nd 

(22 Oct.) 
1st 

(18Oct.) 
Cultivars 

0.10 l 0.49 g 0.00 e 0.00 g 0.00 e 0.00 d 0.00 b Amigdalolia 
4.44 hi 1.66 g 10.09 cd 11.56 bcde 1.66 de 0.00 d 0.00 b Arbequina 
8.08 efg 14.76 de 16.00 c 13.19 bcd 2.22 de 0.49 d 0.00 b Grosanne 
2.50 ijk 5.19 efg 2.22 de 5.60 cdef 1.16 de 0.00 d 0.00 b Cailetier 
2.59 ijk 0.49 g 9.87 cd 4.36 defg 0.00 e 0.00 d 0.49 b Kalamata 
9.78 def 14.44 de 11.71 c 17.28 b 1.16 de 12.55 a 0.49 b Konservolia 
0.65 kl 0.49 g 1.16 e 1.66 fg 0.00 e 0.00 d 0.00 b Cornicabra 

15.09 bc 54.61 a 21.91 bc 5.89 cdef 7.92 bc 0.00 d 0.00 b Koroneiki 
1.65 jk 3.12 fg 1.66 de 3.84 efg 0.00 e 0.00 d 0.49 b Lechin de granada 
2.58 ijk 13.00 de 2.22 de 0.00 g 0.00 e 0.00 d 0.00 b Lechin de sevilla 

14.27 bcd 58.28 a 19.19 bc 5.89 cdef 1.16 de 0.00 d 0.00 b Leccino 
6.07 fgh 3012 c 0.49 e 5.72 cdef 0.00 e 0.00 d 0.00 b Manzanilla cacereña 
5.66 gh 10.59 def 9.58 cd 9.36 bcde 2.71 cde 0.00 d 0.00 b Manzanila 
3.54 hij 13.81 de 2.10 de 3.84 efg 0.00 e 0.00 d 0.49 b Manzanila de sevilla 

9.99 cdef 28.93 c 14.46 c 11.78 bcde 3.84 cd 0.00 d 0.00 b Mastoidis 
18.21 b 69.93 a 19.19 bc 14.38 bc 5.29 cd 0.00 d 0.00 b Mission 
3.43 hij 10.28 def 1.16 e 6.98 bcdef 1.16 de 0.00 d 0.00 b Picudo 

12.94 bcd 35.16 bc 0.00 e 39.66 a 2.60 cde 0.00 d 0.00 b Picual 
13.76 bcd 21.26 cd 34.92 ab 7.11 bcdef 15.05 ab 3.26 c 0.00 b Roghani 
11.35 cde 49.45 ab 15.73 c 0.00 g 2.10 de 0.00 d 0.00 b T18 
34.75 a 67.13 a 48.15 a 48.58 a 18.50 a 8.19 b 16.65 a Zard 

14.47 bcd 63.31 a 16.57 c 6.15 cdef 1.16 de 0.49 d 0.00 b T2 
 In each column means followed by the same letter are not significantly different (Duncan test; P ≤ 0.01). 
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Fig. 2. Mean comparison of infection to olive fruit fly in the studied years. 
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�ƩƹŶūÓ��ƯǀĮƳŚǀŻ�žĮƯ�ƶŝ�İĭŵƺƫō�ŶƇŹŵ�Ʋƿ�ƩŚſ�Źŵ�ƱƺŤæèîæ���
Table 6. Mean percent of infection to olive fruit fly in 2012. 
 

Aug. 24 Aug. 21 Aug. 17 Aug. 14 Aug. 11 Aug. 8 Aug. 4 Cultivars 
0 0.5 0 2.6 1.3 0 0 Abusatle 
0 0 0 0 0 0 0 Jollat 

21.5 19 25.5 36 11.33 42 34 Konservolia 
2.5 0.5 1 2.6 2 0 0 Mari 
2.5 0.5 3 1.3 1.3 2 2 Roghani 
0 0 0 0 0 0 0 Zard 

��
ŦŰŝ��

ƱŚưƷ����Ŷºƃ�ƵŹŚƃř�ǇŚŝ�Źŵ�ƶƧ�ƶƳƺĭ���žºĮƯ�ƽĥƺºƫƺƴƟ
śō�Ǝƿřźººƃ�Żř�ƾƘŝŚººţ�ƱƺººŤƿŻ��ƹ�ƱƺººŤƿŻ�ƮººƣŹ��ƾƿřƺººƷƹ

ƾƯ�žĮƯ�ƽĥƺƫƺƿżǀƟ�ŶƃŚŝ��ƵƺǀƯ�Ůǀūźţ�Źŵ�ƮƣŹ�źǀŧŐţ��ƽŚƷ
ŢƃŹŵ��ƙŚºŝ�ƵƺǀƯ��źţ����ƵƺºǀƯ�ƹ�ƾºŝō�ƽŚºƷ��ŽŹŵƹŻ�ƽŚºƷ���Żř

���ƮºŴţ�ƽřźºŝ�ƵŵŚºƯ�žĮƯ�ƽƺſ��ƽżºƿŹ�ŚưƳ�ºƿ�ºƯ�ƱŚƾ��ŵƺºƃ�
(Katsoyannos, 1992)��ƵƹǈƗ��řźºŝƿƯ��Ʋ�ºǀƯ�śō�Ʊřż�ºǀ�ƹ�Ƶƺ

ƯźƳ��Ʊō�ƱŻƹƾ�ƹźĩ�ƪĪƃ��Ţſƺěƽ��żŞſ�ĬƳŹ�ƹ�ƵƺǀƯ�Źŵ
řżººƟřƿººſŚƀů�ƂǀŻ�žººĮƯ�ƶººŝ�Ţƿ��ŶººƳŹřŵ�ƂººƤƳ�ƱƺººŤ

(Gumusay et al., 1990; Iannotta et al., 1999)��ŚŤƳ�Źŵƿ�Ū
źƋŚůţ��Őŧǀ���ĭŵƺºƫō�ŹƺºƸƓ�Śºŝ��ƮƣŹ�źƾ��ƹŹ�Ʊō�ƭƹřŶºţ�ƹƽ�

ƶŝ�šƹŚƠŤƯ�ƭŚƣŹř�ƴƃƹŹƾ�Ư�ƵŶƷŚƄƯƾ�ŵƺƃ��ĭŵƺƫō�ƕƹźƃƾ�
Źŵ��ƩŚſÎÐÕÑŹŚţ�Żř��ƿ�ŲÏÓ�ƱŚŝō�ƹŹƽ���ƮºƣŹ�Mission���

�ƩŚſ�ŹŵÎÐÕÓŻř���ƮŬƴě��źºƸƯ�ƹŹƽ���ƮºƣŹ�Konservolia���
�ƩŚºººſ�ŹŵÎÐÕÕŻř���ÏÒ�źºººƸƯ�ƹŹƽ���ƭŚºººƣŹř�Zard���ƹ

�Konservolia����ƹ�ƩŚººſ�ŹŵÎÐÖÎ�ŵřŵźººƯ�ƵŚººƯ�ƪººƿřƹř�Żř��
�ƮƣŹ�ƽƹŹ�Konservolia��Ŷƃ�ŢŞŧ��ƲƃƹŹ�ƱŚǀŝ�ƶŝ��źºţ���Źŵ

��śō�ŶƗŚºƀƯ�Ǝƿřźºƃ�ŵƺūƹ�šŹƺƇ����ƾĭŵŚºƯō�ƹ�ƾƿřƺºƷƹ
ĨƿŻƺƫƺƿżǀƟ�ƵƺǀƯ�ƵŶƷŚƄƯ��ŢƟō�����Źŵ�ƹŹǇ�ƶºŝ�Ƶŵƺºƫō�ƽŚºƷ

ƭŹŚƏ�ƵŚĮŤƀƿř�ƶŝŚƄƯ�Ǝƿřźƃ�řŹ��ƮƣŹ�ƽƹŹ�ŵřŵźƯ�Ǝſřƹř�Żř
�Konservolia��ƾƴƿżĮƿŚū�ƹ��ƮƣŹ�Śŝ�Ʊō�Zard��źųřƹř�Żř�řŹ

źƸƯ��Śū�ƹƿżĮƿƴƾ��ƮƣŹ�Śŝ�řŹ�Ʊō�ŵŶŬƯ�Mission��Ưƾ��Ʊřƺţ
ěǀƂ�ŝǀƴƾ�ŵƺưƳ��ţ�ƶŝ�ƭŻǇŐĩǀ�ƶĩ�Ţſř�Ŷ�Ʋƿř�ƶŝŚŨƯ�ƶŝ�ƭŚƣŹř

ŚưƳƿŶƴƷƹźĭ�Ƶƾ�Źŵ�ƶĩ�ŶƴŤƀƷ�ƭŚƣŹř�Żř�ŹŚţƿŲ�ŚƷƽ�ƿŵŚ�ƵŶƃ��
ĥƺººƫƺƴƟ�źººƔƳ�ŻřƿĪƾ�Ư�šŚƠººƇ�ƹººǀƵƺ�ººſŚƴƃƾ�ŽŚººſřźŝ��

ƩƹŶū�ŚƷƽ�řŹř�ºƿƶ��ƵŶºƃ�řŹřŵƽ��źţǇŚºŝƿ�ĭŵƺºƫō�Ʋƾ��ŶºƳŵƺŝ��
ūƺţǀř�ƶƿƋźƟ�Ʋǀ�ŚºŤƳ�Ĩưĩ�ƶŝ�ƶƿ���šŚºƘƫŚƐƯ�Żř�ƪºƇŚů�Ū

�šŹƺºƇ�ƶººŤƟźĭ�Ǝººſƺţ�Zeinanloo (2011)��ƅƺººƈųŹŵ
ŹŚĭŻŚſƽ�Ż�ƭŚƣŹřƿ�Śţ�ƶƤƐƴƯ�Źŵ�ƱƺŤŻ�ŵƹŶů�ºƿŵŚƽ�Ưǀ��źºƀ

Ưƾ�ƺƃŵ���ƮƣŹ�Konservolia��ƯǀƺƵ�ŚƷƿƾ��ŵźĭ��ƩƺƏ�ŢŞƀƳ
Ư�źƐƣ�ƶŝǀ�ƵƺÎÖ�Î���Śŝ�ƱŻƹ�ƎſƺŤƯÏÍ�Õ��ƭźĭŵŹřŵ��ř�ºƿ�Ʋ

�ƮƣŹ�ƽřŹřŵƯǀƵƺ�ƽŚƷ�ſŹŵƹŻƾ��Ǝſřƹř�Śţ�ľǇƺưƘƯ�ƶƧ�Ţſř
�źƸƯŵŹŻ�ĬƳŹ�ƶŝ��ŢƟō�ƶūƺţŵŹƺƯ�żŞſ�ĬƳŹ�Żř��ƹ�ƂƠƴŝ��
ŚƸƳƿľŚŤ�ŚƯ�ƂƠƴŝƿſ�ƶŝ�ƪǀƜţ�ƵŚ�ºǀǀ��ĬºƳŹ�ź��ºƯƾ��ŶºƴƷŵ���ƭŚºƣŹř�
�Zard���ƹ�Mission��řŹřŵƽ�ƯǀƵƺ�ŚƷƽ�Ƅĩ�ľŚŤŞƀƳǀ�ƵŶ��ŢŞƀƳ

�Ư�źºƐƣ�ƶŝ�ƩƺƏ�ºǀ�ƵƺÏÔ�Î���Śºŝ���ƎºſƺŤƯ�ƱŻƹÑÔ�Ò���ƭźºĭ
ŶƴŤƀƷ�ƹ�ƜţǀǀŹŵ�ĬƳŹ�ź�Ʊō������Żř�ŶºƘŝ�ƶºŤƠƷ�ƹŵ�ƪƣřŶºů�ŚºƷ

Ɯţǀǀ��ĬºƳŹ�ź���ƮºƣŹ�şƺºǀƯ�Konservolia����ºƯ�ơŚºƠţřƾ��ŶºŤƟř��
�ƲǀƴĤưƷ��ƮƣŹ�Mission��Śŝ�ƶƀƿŚƤƯ�Źŵ��ƮƣŹ�Zard���ľŚŤŞƀƳ

ŵƿŽŹź�Ư�źţƾ�Ɯţ�źƸƯ�źųřƹř�Źŵ�ľǇƺưƘƯ�ƹ�ŶƃŚŝ�ºǀǀ�ĬºƳŹ�ź�
ƵƺǀƯ��ƽŚƷ�ºƯ�ƪƯŚĩ�Ʊōƾ��ŵƺºƃ����ƮºƣŹ�Koroneiki����żºǀƳ��ƶºƧ
ƯǀƵƺ�ŚƷƽ�ƄĩǀŶƵ������Ư�źºƐƣ�ƶºŝ�ƩƺºƏ�ŢŞºƀƳ�ºǀ�ƵƺÑÑ�Î���ƹ
Źƿźţżƽ���ƱŻƹ�ƎſƺŤƯÑ�Î�ƭźĭ��ŵŹřŵ��ŵƿ�ŽŹź�Ţºſř��ƹ
Ɯţǀǀ�ĬƳŹ�źƵƺǀƯ���Ʊō�ƽŚºƷ�ŵ�ľǇƺºưƘƯƿ��Śºſ�Żř�źºţźƿ��ƭŚºƣŹř�ź

ƹźƃƕ�ƾƯ�ŵƺƃ�ƶºŝ����ƽŹƺºƏ��ƶºƧ����řźºŝ�Ţºƃřŵźŝ�ƱŚºƯŻ�Źŵƽ�
��ƲºƛƹŹ�ƩŚƈŰŤſř�Ƴǀ��ƱŚºŝō�ƭƹŵ�ƶºư����Ż�ŶºƇŹŵ�ºƿŵŚƽ��Żř

Ư�ºǀƵƺ�����ºƯ�żŞºſ�ĬººƳŹ�ƶºŝ�ŚºƷƾ���ŶºƃŚŝ(Zeinanloo, 2011)��
�řźŝŚºƴŝƿƲ��ƫŵ�ºǀ�ǇŚºŝ�ƪ���ĭŵƺºƫō�Ʊŵƺºŝƾ��ƮººƣŹ�Źŵ�Mission��

��ƶºŝ�ƮƣŹ�ƶŝ�ŢŞƀƳ�Koroneiki��ºƬƗ��ƾ��Ɯţ�ƮºƛŹ�ºǀǀ��ĬºƳŹ�ź
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Ţſř���Zeinanloo (2011)�Ɩưū�Źŵ�Ŷƴŝƽ�ŚŤƳƿ��ƮºƣŹ��ŵƺų�Ū
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�Zard�� ��Koroneiki��ƹ�Arbequina��ƶŝ� řŹ���śŚºŴŤƳř�ƱřƺƴƗ

řźŝ�ƭƹŵƽ��řźºƃ�ƹ�ƭŹŚƏ�ƶƤƐƴƯƿ��ºƟźƘƯ�ƶŝŚºƄƯ�Ǝƾ���ƵŵƺºưƳ
Ţſř��ŞƐţǀ�Ƣ�ƲƿřŚŤƳƿŪ���ŚºŤƳ�Śºŝƿ�Ū��źºƋŚů�ƢºǀƤŰţ���ƱŚºƄƳ

Ưƾ�ŶƷŵ��ƮƣŹ�ƶĩ�Arbequina��ŜſŚƴƯ�ƮƣŹ�źţƽ�Ż��Ţſřƿ�řź
řƿƫŵ�ƶŝ�ƮƣŹ�ƲǀƴƛƹŹ�ƪƾ����Śºě�ƱŻƹ�ƲŤºƃřŵ�ƹ�Ʊŵƺºŝǀƿ�Źŵ�Ʋ

ŚƤƯƿ�ƭŚƣŹř�Śŝ�ƶƀ�Konservolia���ƹ�Zard�Ư��ǀ�ŞºſŚƴƯ�ƱŚŝżƾ�
řźŝƽ��ŢƟōŢƀǀƳ��ƮƣŹ� �ƲǀƴĤưƷ��Arbequina�ŚƤƯ�Źŵƿ�ƶƀ

�ƮƣŹ�Śŝ�Koroneiki�ƶŝ���ĭŵƺƫō�źţǇŚŝ�ŶƇŹŵ�ŢŞŧ�ƮƛŹƾ��Źŵ
�ƩŚſÎÐÕÑ����ƮºƣŹ�ƶºŝ�ŢŞºƀƳ��źºǀųř�ŽŚºſřźŝ����Ƶŵřŵ��ŚºƷƽ��
ƩŚſ�ŚƷƽ�ÎÐÕÓ��ƹÎÐÕÕśƺƬƐƯŚƳ�ƮƣŹ���źţƽ�řźŝƽ���ŢºƟō
Ţſř���ƮƣŹ�Arbequina��Ɯţ�Śŝǀǀźſ�ĬƳŹ�źƿƖ���źºţ��Źŵ�ƵƺºǀƯ

�Śººŝ�ƶººƀƿŚƤƯ��ƮººƣŹ�Koroneiki���ŚººưŤƯ�Ʊō�Żřƿ�Ţººſř�ż
(Zeinanlo, 2011)�ŚŤƳ�Śŝ�ƶĩƿŵŹřŵ�ƢŝŚƐţ�ŹƺĩŸƯ�ƩŚſ�ƹŵ�Ū���

�Źŵ�šŚººƤǀƤŰţ�Burrack & Zalom (2008)�ƽƹŹ�
ſŹźŝƾ�ƮŴţ�ƱŚŰūŹ�Źƿżƽ�Ż�žĮƯƿ�ƭŚºƣŹř�ƶŝ�ŢŞƀƳ�ƱƺŤ�

�Manzanillo�� ��Sevillano�� ��Mission�� ��Arbequina���
�Frantoio��ƹ��Leccino���Ŷººƃ�ƆŴººƄƯ��ƮººƣŹ�ƶººſ�ƶººĩ

Ư�źƔƳ�Żř�ŢƀŴƳǀ�ƪĩ�Ʊřżĭŵƺƫōƾ�ŝƶ�ţźţǀƵƹźĭ�Źŵ�Ŝ��ŚºƷƽ�
ŹŚƯōƽ�a��ab��bc����ŶºƘŝ�ƮºƣŹ�ƶſ�ƹƽ���Ƶƹźºĭ�Źŵ��ƽŹŚºƯōc�
Źřźƣ�ŶƴŤƟźĭ���ƲǀƴĤưƷ�ƶƘƫŚƐƯ��ŚºƷƹŹǇƽ�ŸƜţ�ºƿƶ����Śºŝ�ƵŶºƃ

Ư�ƭŚººƣŹř�ƞººƬŤŴ�šƹŚººƠţ�ŚººƷƾƿ��ŵřŶººƘţ�ƅƺººƈųŹŵ�řŹ
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ÎÐÕÕ�źųō�Źŵ�ƶĩƿƶƳƺưƳ�Ʋ�Źřŵźŝƽ�ƚƫŚŝ�źŝ�ÔÍ��ŶƇŹŵƺŝ��ŵ
Ưƾ�Ťưƀƣ�ŢƸŝŚƄƯ�Ʊřƺţƾ�ŚŤƳ�Żřƿţ�řŹ�ƪƇŚů�ŪǀƿŐŵƺưƳ�Ŷ���

��ŽŚºſřźŝ�ŚºŤƳƿŪ�Iannotta et al. (1999)���Żř�ƪºƇŚů
ſŹźŝƾ��ƂƴĩřƹÏÑ�ƮƣŹ��žºĮƯ�ƶƬưů�ƶŝ�ŢŞƀƳ�Żƿ�ƱƺºŤ��

ƭŚƣŹř��Dritta di Muscufo��ƹ��Gentile di chieti��Śŝ�ÏÒ�Í�
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Śººŝ�ÎÍ��ĭŵƺººƫō�ŶººƇŹŵƾ��ººŝƶ�ţźţººǀƪººưŰŤƯ�Ŝ�źººţƿ�ƹ�Ʋ
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źŝŹſƾ���ƮƣŹ�Leccino���Śŝƶſ��ŶƇŹŵōĭŵƺƫƾ���ƭŚºƣŹř�ƹżū
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ŚŤƳ�Śŝƿ�Ū�źƋŚů�ƢǀƤŰţŵŹřŵ�ŢƸŝŚƄƯ���
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�šƹŚƠţ�ŚƷƽ�Ŷūƽ�Ư�ƮƄģ�ƶŝƾ��ŵŹƺºų�����ƂºƤƳ�Żř�ƶŤºƃŸĭ
ƘţǀǀƲ�Ŷƴƴĩş�ĭ�šŚƠƇǀƵŚ�ſŚƴƃƾ�Ư�ƹǀƵƺ�ſŚƴƃƾ��ĩźţ�ƹ�ºǀ�Ŝ

ƭŚƣŹř��ſŹźŝ�Źŵƾ���žºĮƯ�šŹŚƀų�ƶŝ�ŢŞƀƳ�ƭŚƣŹř�Ƃƴĩřƹ
ŻƿŚŝ��ƱƺŤƿŤƀƾ�ưƷř�ƶŝǀƗřŹŻ�ƪƯřƺƗ�Ţƾ�Ƴǀ�ŵƺºưƳ�ƶūƺţ�ż��
řźŝƽ�ƩŚŨƯ��Navrozidis et al. (2007)�Ʒŵŵƺĩ�ƹ�ƮŴƃ�źŧřƾ�
�řŹƹŹƽ�ſŚƀůǀƹźƀƴĩ�ƮƣŹ�ƹŵ�Ţƽ���ºƴƛƹŹ�ƮºƣŹ�ƹŵ�ƹƾ�
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Ưƾ�ĭŶƴƴĩŹƹŵ�ƂƤƳ�ŶƳřƺţƾ�ĭŵƺƫō�ƶĩ�ŶƴƃŚŝ�ƶŤƃřŵƾ�Śěǀƿ�Ʋ
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�ūƺţ�ƶºƐŝřŹ�ºǀƶ��ŸºěƿººƯ�źƾ�ŚưƳ�ºƿŶ��ƤŰţǀ��ƅƺººƈųŹŵ�šŚºƤ
ĥƺƫƺĩřƽ��ºƃǀưǀŚ�ƾƿ(chemical ecology)��Ż�žºĮƯƿ���ƱƺºŤ
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ƹźƀƴĩ�ƩƺƈŰƯƽ�ƴƛƹŹ�ƹƾƩŚſ�Źŵ���ŚƷƾƿ��ŹŚĪƃ�ŹŚƯō�ƶĩ
ƶƬţ�ƵŚƯ�Źŵ�ŚƷ�ŚƷƽ�ţ�ƹ�ŵřŵźųǀź��ƔƳǀ�ƩŚºſ�ź��ƽŚºƷ�ÎÐÕÕ��ƹ

ÎÐÖÎ��ƘưūǀźţǇŚŝ�Ţƽ��řŹ�ƩŚºſ�ƶŝ�ŢŞƀƳ��ŚºƷƽ��ƶŤºƃŸĭ�
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ººƇƺţ�ƮººƣŹ�ŹŚººƸģǀƶ�řźººŝ�ƵŶººƃƽ�ƱŚººŬƳŻ�ƭŹŚººƏ��řººƣŹŚ�ƭ
�Konservolia��� ��Zard�� ��Koroneiki��ƹ�Arbequina����Źŵ

�ƩŚſÎÐÕÑ��ƪǀƫŵ�ƶŝ�ºţŐųǀ�Ţºƃřŵźŝ�Źŵ�ź������ƝŶºƷ�Śºŝ�ƶºĩ
ƤŰţǀţŚƤƾ�ŝ��ŢƟźĭ�šŹƺƇǀ�ƲÎÍ���ŚºţÐÍ����ŹŚºģŵ�ŶºƇŹŵ
ĭŵƺƫōƾ�ƫƹ�ŶƳŶƃƾ��ƩŚſ�ŹŵÎÐÕÓ��ƩƺƈŰƯ�ƶĩ��ƶºŝ���ƖºƣƺƯ

��Ŷƃ�Ţƃřŵźŝ�ĭŵƺƫō�źŨĩřŶůƾ���ƮƣŹ�ŹŚƸģ�Źŵ�ºƿŵŚ���Żř�ƵŶºƃ
Ƃƃ�ŢƟźƳ�źţřźƟ�ŶƇŹŵ��ŵ�ƝźƏ�Żřƿ�źºĮ��ƁŻŹř�ĩǀ�ºƠƾ�

Ż�ƲƛƹŹƿŤů�ƱƺŤƾ�ĭŵƺƫō�Śţƾ��ŚºƷƽ�çå��ƹèå����ƶºŝ�ŶºƇŹŵ
Ư�žºººĮƯ�ŢºººƟōºººǀ�ƵƺƱƺºººŤƿŻ��ƾºººưƳ�ƂƷŚºººĩ�ŶºººŝŚƿ�

(Neuenschwander & Michelakis, 1978; Parlati et al.,
� 

1990)���
��

ƽŹřżĮſŚĜſ��
ř�ƶŝƿſƹ�ƲǀŚƣō�Żř�ƶƬƽ�żƗƿ�ƸƬƫřŶºŞƗ�żƾ����ŽŚƴºƃŹŚĩ
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