
www.SID.ir

Arc
hive

 of
 S

ID

æè 

��
ŢƟŚƿŹŵ��æ�î�æèîåƁźƿŸě����ç�ç�æèîç���

 

ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ�Ʊřźƿř�ƾſŚƴƃ��
çæ�æè���æ�èè����æèîç� 

ŢƸū�ƾſŹźŝ�ƹ��ƕŚƠţŹřƶƴǀƸŝ�ƽ�ƶƬţ��ƵƺºǀƯ�žĮƯ�ŹŚƨƃ�ƽřźŝ�ƾƀƴū�ƱƺƯźƟ�Śŝ�ƵřźưƷ�ƵŶƴŞƀģ�ŵŹŻ�ƽŚƷ��ƽ
ƱƺŤƿŻ��Bactrocera oleae (Dip.: Tephritidae)���

Ƥţ�ƾƫƹŶĈưŰƯĈŶƾſæƹ*ƾƿŚǀƬĩ�ƝƺŗŹ��ç�Ĉǀſ�ƹƾĪųŚĩ�źƓŚƳ�Ʋǀƀů�Ŷæ���
æ��ƵŚǀĭ�šŚƤǀƤŰţ�ƂŴŝ�ŚŬƳŻ�ƾƘǀŞƏ�ƖŝŚƴƯ�ƹ�ƽŻŹƹŚƄĩ�šŚƤǀƤŰţ�żĩźƯ��ƾĪƃżě�Ʊ��ƱŚŬƳŻ�ç��ƵźƄů�šŚƤǀƤŰţ�ƂŴŝ�Ư��ƽŻŹƹŚƄĩ�ƾſŚƴƃŒƶƀſ�ƽ�ƵŚǀĭ�šŚƤǀƤŰţ�ŹƺƄĩ�ƾĪƃżěƱřźƸţ��� 

*ƾĪǀƳƹźŤĪƫř�Ţƀě��šŚŞţŚĪƯ�ƩƺŘƀƯ��mtaghaddosi@yahoo.com���
��

An investigation on optimal height and direction of yellow sticky traps baited with sex 
pheromone for capturing the olive fruit fly, Bactrocera oleae (Dip.: Tephritidae) 
 
M.�V. Taghaddosi1&*, R.�Kolyaee2 and S. H. Kakhki1 
1. Department of Plant Protection, Zanjan Agricultural and Natural Resources Research Center, Zanjan, Iran, 2. Department of Agricultural Entomology, 
Iranian Research Institute of Plant Protection, Tehran, Iran. 
*Corresponding author, E-mail: mtaghaddosi@yahoo.com 
 

ƵŶǀĪģ��
ƵƺǀƯ�žĮƯ��ƱƺŤƿŻ�ƽBactrocera oleae (Rossi) ��ƾƯ�ƱƺŤƿŻ�ƮƸƯ�šŚƟō�Żř�ƩŚſ�Źŵ�ƶĩ�ŶƃŚŝ�ƙŚŝ�ƶŝ�ƽŵŚƿŻ�šŹŚƀų�źǀųř�ƽŚƷ��ƽŚƷ

Ţſř�Ƶŵźĩ�ŵŹřƹ�ƱƺŤƿŻ��ƶŝ�ŹƺƔƴƯ�ƵŵŚƠŤſř�ƶƬţ�Żř�ƶƴǀƸŝ�ƽ�ƶŝ�ƵŶƴŞƀģ�ŵŹŻ�ƽŚƷ�ƾƀƴū�ƱƺƯźƟ�ƵřźưƷ�ŢƟō�Ʋƿř�ŹŚƨƃ�Źŵ�ŜƈƳ�ƕŚƠţŹř�ƹ�ŢƸū��
Ʊō��ƩŚſ�Żř�ŚƷæèíì��Śţæèíî�ŢƟźĭ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ�ƭŹŚƏ�ƱƺŤƿŻ�šŚƤǀƤŰţ�ƵŚĮŤƀƿř�Źŵ��šźĩ�ŭźƏ�Żř�ƂƿŚƯŻō�ƽřźūř�ƽřźŝ�ŵźų�ƽŚƷ��ƵŶƃ

�ƵŵŚƠŤſř�ŹřźĪţ�ŹŚƸģ�ŹŵƃŢƸū��ƾƬƇř�ŹƺŤĩŚƟ�ƶĩ�Ŷ�ŹŚƸģ�ƽŚƷ�ƾƗźƟ�ŹƺŤĩŚƟ�ƹ�ƶƳŚĭ���ƕŚƠţŹř�ƶſƦƿ��ƹŵ��ƹƶſ��ƽźŤƯ�ŶºƳŵƺŝ�����ƶºŝ�ƶºūƺţŚŝ
ƶƤŝŚſ�ƽ�Źƺƌů�ŢƟō�ō�Żř�ƪŞƣ��ƶƤƐƴƯ�ŹŵƶƬţ��żǀƿŚě�ƪƈƟ�ŻŚƛ�ŚƷ�ŹŚƯō�ƹ�ŜƈƳ�ƱƺŤƿŻ�ƱŚŤųŹŵ�ƽƹŹ��ƽŹřŵźŝƶŝ��šŹƺƇ�ƾĮŤƠƷƩƺƏ�Źŵ��ƪƈƟ

Ŷƃ�ƭŚŬƳř��ţ��ŢƸū�Ɲǈųźŝ��ƕŚƠţŹř�ƶĩ�ŵřŵ�ƱŚƄƳ�ŪƿŚŤƳŐƂǀŝ�źǀŧ��Ʊō�źŧř�ƹ�Ţƃřŵ�ŹŚĪƃ�źŝ�ƽźţ�Źŵƶſ�źƷ��ƾƴƘƯ�ƩŚſ�ŵƺŝ�Źřŵ��ţŐ��ŢºƸū�źǀŧ
ƾƴƘƯ��Ŷƃ�ŢŞŧ�ŢƟō�Ʈĩřźţ�ƲƿźţǇŚŝ�ƶĩ��ƭƹŵ�ƩŚſ�Źŵ�ƎƤƟ�ŵŵƺŝ�Źř��ƶƀƿŚƤƯ�ƽ�Źŵ�ƕŚƠţŹř�źŧř�ƲǀĮƳŚǀƯ�Ư��ƩŚſ�źƷŒƂǀŝ�Ŷƿ��Ʈºĩ�ƹ�Ʋƿźţ���Ʋƿźºţ

ŹŚĪƃ��ŝƶ�Ĩƿ�ƹ�ƶſ�ƕŚƠţŹř�Źŵ�Ŝǀţźţ�ŵƺŝ�ƽźŤƯ���ƩŚſ�ŹŵæèíìŹŚĪƃ�ƪĩ�ƱřżǀƯ����ƵŵŚƯ�ƹ�źƳ��ƶſ�ƹ�Ĩƿ�ƕŚƠţŹř�Źŵ�ŝ�ƽźŤƯƶ��ŜǀţźţçÒ�Ò��ƹ
Óè�î����ƩŚſ�Źŵæèíí��ÑÓ�çæ��ƹÑÓ�Òè���ƩŚſ�Źŵ�ƹæèíî��èè�æ��ƹçì�è�ĮƯŵƺŝ�ƶƬţ�źƷ�Źŵ�ž���ƩŚſ�ŹŵæèííƂǀŝ���ƿźţ�ŢƸū�Źŵ�ŹŚĪƃ�Ʋ

��śƺƴū�ƹ�śźƛŝƶ�Śŝ�Ŝǀţźţ�èî�ÑÓ��ƹåÑ�Ñç�Ʈĩ�ƹ��Śŝ�ƹ�ƩŚưƃ�ŢƸū�Źŵ�Ʊō�Ʋƿźţçå�çî�Ŷƃ�ŢŞŧ�žĮƯ��ƶƿŚěźŝ�ŪƿŚŤƳ�ƽƶſ�ƕŚƠţŹř����ƹ�ƽźŤƯ
ŢƸū�ƶƬţ�ŵźŝŹŚĩ�ƽřźŝ�śƺƴū�ƹ�śźƛ�ƽŚƷ�ƶŝ�ƵŶƴŞƀģ�ŵŹŻ�ƽ�ƺţ�ƭŹŚƏ�ƱŚŤſźƸƃ�Źŵ�ƾƀƴū�ƱƺƯźƟ�ƵřźưƷƾƯ�ƶǀƇ�ƺƃŵ���

ƽŶǀƬĩ�ƱŚĭĥřƹ��ƵƺǀƯ�žĮƯ��ƽ��ƱƺŤƿŻBactrocera oleae��ƶƬţ�ŶƴŞƀģ�ŵŹŻ�ƽ�ƾƀƴū�ƱƺƯźƟ���ŢƸū��ƕŚƠţŹř��
Abstract 

The olive fruit fly, Bactrocera oleae (Rosii), is one of the injurious pests of olive that has caused 
considerable damage to olive orchards in recent years. An investigation was carried out at Tarom Olive Research 
Station, Zanjan, Iran, during 2008 to 2010 to determine the optimal height and direction of yellow sticky traps + 
sex pheromone for capturing B. oleae. A split plot design with four replicates was used in experiments, where the 
four main directions and three heights of one, two, and three meters were considered as the main and sub-main 
plots, respectively. Due to the past occurrence of the pest in Tarom, the traps were placed on olive trees in late 
September and weekly sampling was conducted throughout the autumn. Results revealed that the height of trap, 
unlike direction, significantly affected the capture of the olive fruit fly in all three years. The effect of trap 
direction was only significant in 2009, when the region experienced the highest density of the pest. Mean 
comparison of the effect of height in each year showed that the highest and lowest number of catches was in 
heights of three and one meter, respectively. In 2008, 2009 and 2010, total catches (both males and females) per 
trap in heights of one and three meters were 5.25 and 9.63, 21.46 and 53.46, and 1.33 and 3.27, respectively. In 
2009, the traps in the west and south directions captured the high numbers of 46.39 and 42.04 olive fruit flies, 
respectively; while the minimum number of catches, 29.20, occurred in the north direction. In Tarom, based on 
the results, it is recommended that yellow sticky traps baited with sex pheromone be placed at a height of three 
meters being in the direction of west and south. 
Key words: olive fruit fly, Bactrocera oleae, yellow sticky trap, sex pheromone, height, direction  

��
ƶƯŶƤƯ 

Ư�žĮƯ�ºǀƵƺ�ƽ�Żƿ���ƱƺºŤBactrocera oleae (Rossi)��
Ŷū�ŢƟōƿŶƽ�řźŝƽ�ƙŚŝ�ŚƷ�ƽ�ŻƿƯ�ŹƺƄĩ�ƱƺŤƾ���Żř�ƶºĩ�ŶƃŚŝ

ƩŚſæèíè�ĭ�ŹƺƄĩ�ŵŹřƹŵźƿ�ƵŶ(Jafari & Rezaee, 2005)�
ƮƷ�ƹ��Źŵ�Ʊƺºƴĩř��ƱŚŤºſř��ŚºƷƽ���ºĭ��ƱŚºŬƳŻǀ�ƹżºƣ�ƹ�Ʊǈƿ��Ʋ

řźƃ�ŜƀůƿřƺƷ�ƹ�śō�ƎƾƿŻ�ƩƺƈŰƯ�ƶŝ��ƿ�šŹŚƀų�ƱƺŤ
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ÎÑ                                                          ĈŶƤţƱřŹŚƨưƷ�ƹ�ƾſ��ƶƴǀƸŝ�ƕŚƠţŹř�ƹ�ŢƸū�ƾſŹźŝ�ƶƬţ�ƽ�ƵŶƴŞƀģ�ŵŹŻ�ƽŚƷ��Śŝ�ƵřźưƷ�����

Ư�ŵŹřƹƾ�ŚưƳƿŶ��ƏŚƤƳ�Źŵƾ�ř�ƶĩ�ƱŚƸū�Żř�ºƿ���źƤŤºƀƯ�ŢºƟō�Ʋ
ƃŻ�ƲƛƹŹ�ƁŻŹř�ƂƷŚĩ��ƵŶƿƯ�Śţ�ƱƺŤǀ�Ʊřżíå���ƂƷŚĩ�ƹ

æåå�ŶƇŹŵƽ�ƫƺţ�ƹźƀƴĩǀŶƽ�ƌƘŝ�Źŵƾ�żĭ�ƭŚƣŹř�Żř�ƁŹř
ŵźĭƿ��Ţºſř�ƵŶ(Neuenschwander & Michelakis, 1981)��

šŹƺƇ�ŵŹƹōźŝ�Ư�Żř�ƶŤƟźĭǀ��Ư�žºĮƯ�šŹŚºƀų�Ʊřż�ºǀƵƺ�ƽ�
Żƿ�Śŝ�źŝřźŝ�ƱƺŤŪƴě�ƫƺţ�ƩƺƈŰƯ�ƪĩ�ŶƇŹŵǀŶƽ��ƱŚƸū�Źŵ

Ţſř��ŵƹŶů�Źŵ�ƾưƣŹ�ƶĩíåå���ƩŚºſ�źƷ�Źŵ�ŹǇŵ�ƱƺǀƬǀƯ
ƾƯ��ŶƃŚŝ(Nardi et al., 2005)���

ƵƺǀƯ�žĮƯ�žĮƯ�źŨĩř�źǀƔƳ��ƱƺŤƿŻ�ƽ��ƽŚƷ��ƶºŝ�ƵƺǀƯ
ħźºººŰƯ�Żř�ƽŹŚưºººƃ���ƽŹŚºººŤƟŹ�ƽŚºººƷŶºººƴƳŚƯ���řŸºººƛ

ŜƬū�ƵŶƴƴĩ���ƽŶƿŶºƃ�Ƃƴĩřƹ�ƾƀƴū�ƱƺƯźƟ�ƹ�ƾƿŚƴǀŝ�ƽŚƷ
ƾƯ�ƱŚƄƳ�ŶƷŵ��ƶƬţ�Żř�ƾƠǀƏ��ŚƴŞƯ�ƲǀưƷźŝ����ƱƺĭŚºƳƺĭ�ƽŚºƷ

��ƾºůřźƏ�ħźŰƯ�Ŷƴģ�Żř�ƾŞǀĩźţ�Śƿ�ƹ�Ĩƿ�Żř�ƵŵŚƠŤſř�Śŝ�ƹ
�ƾŝŚƿŻŹř��ƵŶƃƹ�Ƃƃƺĩ�Ʊō�ŵźŝŹŚĩ�ƽřźŝ�ƽŵŶƘŤƯ�ƽŚƷ���ŚºƷ

ƶƯŚƳźŝ�śƺģŹŚģ�Źŵ�ƶŝ�ŢƟō�ƵƺŞƳř�ŹŚĪƃ�ƽ��Ţºſř�ƶŤƟŹ�ŹŚĩ�
(Haniotakis et al., 1998)���ŵŹŻ�ĬƳŹƿĪƾ��ƮºƸƯ�Żř��źºţƿ�Ʋ

ħźŰƯ�ŚƷƽ�ƟǀżƿĪƾ����ƞºƬŤŴƯ�ƕřƺºƳř�ŢųŚſ�Źŵ�ƶĩ�Ţſř
ƶƬţ�ŚƷƽ�ƹ�ƵŶƴŞƀģ�ĨƯ�Ɵǀ�ƪ(McPhail)�ƶºƯŚƳźŝ�Źŵ�ƶģ���ƽ�

Śě�Źŵ�ƶģ�ƹ�ƵƺŞƳř�ŹŚĪƃƿ�ŢƟō�Ƃ�Żř�Ư�ƵŵŚƠŤſř�Ʊōƾ���ŵƺºƃ
(Kapatos & Fletcher, 1984)��ţƶƬ�ŚƷƽ�ĨƯ�Ɵ�ºǀưƷ��ƪǀ��ƶºƄ

�ŚŝƿƶưƘƏ�Ĩ�ƽ��řŸºƛƾƿ�ƔƳ�ºǀ�ĨºưƳ�ź��ŚºƷƽ�ƳƺƯō�ºǀ�ƹ�ƭƺ�ºƿ�Ś
ŘţƹźěǀƲ�ŚƷƽ�ƷǀƫƹŹŶǀƫƹ�ŶƴŤƀƷ�ƵřźưƷ�šřżƾ�ƶƬţ�ŚƷƽ��ŵŹŻ

ƶŝ��ƵŶƴŞƀģ�ŚƸƴţƾƿ��ƹƿŚ��ºƀƴū�ƱƺƯźƟ�Śŝ�ƵřźưƷƾ��Śºſ�ƹƿ�ź
ƶưƘƏ�ŚƷƽ�řŸƛƾƿ�ƶŝ�ŹŚĩ�ƾƯ�ƹŹŶƳ�����ƱƺºƯźƟ�żŤƴºſ�ƹ�ƞƄƧ

Ŷǀƫƺţ�ƾƀƴū��ƵźºƄů�Ǝſƺţ�ƵŶƃ���ƵŵŚºƯ�ƹ�źºƳ�ƽ��ºĮƯ�ƽ�ž
ƵƺǀƯ�ơƺƟ�ƱřżǀƯ�ƶŝ�ƱƺŤƿŻ�ƽ��ƵŵŚºƘƫř����ŹŚºƧ�źºŝ�ƽřř��ŹŚƨºƃ�ƾƿ
�ƶºƬţ�������ƶºưƘƏ�źƿŚºſ�Śºŝ�ŜºǀƧźţ�šŹƺºƇŹŵ��ŚºƷ���ŚºƷ���źºǀƔƳ

ƭƺǀƳƺƯō�šŚƴŝźƨǀŝ���ŵƹżƟř�����ŹŚºƸģ�Żř�ƾºŞǀƧźţ�ƱƺƯźƟ�Ʋƿř
�ƵŵŚƯŢſř�ƶŝ�ƶƧ����ŜºƬū�ƾºƀƴū�ƱƺºƯźƟ�šŹƺƇ��ƵŶºƴƴƧ��ƽ

ƪººƿƺƏ�ƵźººƄů�šŶººưƫř���ƱƺººƯźƟ��ƖººưŬţ�ƱƺººƯźƟ��źººƳ�ƽ
ƞƣƺŤƯ���ƱƺºƯźƟ�ƹ��ƵŶƴƴƧAphrodiastic���ƾºƯ�ƪºưƗ����ŶºƿŚưƳ

(Bateman, 1972; Haniotakis et al., 1977)���

�šŚƘƫŚƐƯƭŚŬƳř�ƵŶƃ�Ƶŵƺƫō�ƍŚƤƳ�Źŵ�ƽ����ƱŚºƄƳ�ŹƺºƄĩ
Ưƾ�Ư�žĮƯ�ƶĩ�ŶƷŵǀƵƺ�ƽ�ŻƿƩŚſ�Źŵ�ƪƀƳ�ƶſ�ƱƺŤ�ŵŹřŵ��ƹ

ľŚţŶưƗ�řŹ�ƱŚŤƀƯŻ�ƶŝ�ƵźƄů�šŹƺƇ�ƽ���ƹ�ƪºƯŚĩ�ƶºŝ���šŹŶºƳ
ƶŝ��Ơƃ�šŹƺƇǀźĜſ�Ƶźƽ�Ưƾ�ƴƧ�Ŷ(Keyhanian et al., 2008; 

Ghadiri, 2009)��ŵ�šŚƘƫŚƐƯ�ŹŵƿźĮƽ�����ƢƏŚºƴƯ�ƱŚºưƷ�Źŵ
řŹŚĩƾƿ�ƶƬţ�ƽ�ƶŝ�ŵŹŻ�ƀƴū�ƱƺƯźƟ�ƵřźưƷƾ��ƶºƬţ�Żř�źţǇŚŝ�ƽ�
ĨƯ��ƟǀƯ�žĮƯ�ŹŚĪƃ�Źŵ�ƪǀƵƺ�ƽ�ŻƿŻŹř�ƱƺŤ�ºƿŝŚƾ�ŵźĭ�ºƿ�ƵŶ

�Ţſř(Kolyaee et al., 2008; Sorosh et al., 2010)��Ưǀ�Ʊřż
žĮƯ�ŹŚĪƃ�ŚƷƽ�ƯǀƶƬţ�Ǝſƺţ�Ƶƺ�ŚƷƽ��ƵƹǈºƗ��ƞƬŤŴƯ���źºŝ

��ƪĪƃƵŻřŶƳř�ƹ�ƶƬţ�ĬƳŹ��ƹ�Ƭƣř�ƪƯřƺƗǀưƾ��ºţ�ŢºŰţ��Őŧǀ�ź
ƯŻ�ŮƐſ�Żř�Ʊō�ƕŚƠţŹř�ƹ�ƶƬţ�ŜƈƳ�ŢƸūǀ�Ʋ�żǀƳ�ŵŹřŵ�Źřźƣ

(Katsoyannos, 1987)���ƕŚƠţŹř�ƂƤƳ�ƶƬţ�ƁŹřżºĭ�Źŵ��ŚºƷƽ�
Hart et al. (1967)�Halbrook & Fujimoto (1969) �ƹ�

Halbrook et al. (1970)�řźººŝƽ�ŚººěƿƵżººŝźų�žººĮƯ�Ƃ��
Myiopardalis pardalina (Bigot)��ƹ�ƂººƤƳ�ƘƣƺƯººǀ�Ţ

ŵƺưƗƽ��ƶƬţƂƿŚě�ƽřźŝ�ŵźĭ�ƲƃƹŹ�ƶŞƳř�žĮƯƿ�Ţºſř�ƵŶ�
(Reissig, 1975)��řŹřƿƶ�ƽ�ŚŤƳƿ��ƂºƤƳ�Żř�šƹŚƠŤƯ�Ū��ƕŚºƠţŹř

ƶƬţ�ŜƈƳ��ƶºƫŚƤƯ�Źŵ�ƱƺŤƿŻ�žĮƯ�ŹŚĪƃ�ƱřżǀƯ�Źŵ�ŚƷ���ƽŚºƷ
��ƞºƬŤŴƯ(Haniotakis et al., 1982; Jones et al., 1983; 

Quaglia et al., 1983)�����ƶºūƺţ�ŵŹƺºƯHaniotakis (1986)�
ƃŹřżĭ�ƶŝ�źŬƴƯ�ƭŚŬƳřźſ�ƹ�ŢƟźĭ�Źřźƣƾ�ƃŶ���Ʊō�Źŵ�ƶºĩ

ţ�ƭŶƗŐŧǀŻ�ŢųŹŵ�ũŚţ�ƪųřŵ�Źŵ�ƶƬţ�ŜƈƳ�ƕŚƠţŹř�źƿ��ƱƺºŤ
ţ�ŵŹƺƯŐĩǀŹřźƣ�Ŷ�ŢƟźĭ���

ƁŹřżĭ�Longo & Benfatto (1981)��ºƴŞƯƾ���ºţ�źºŝŐŧǀ�ź
ƠƴƯƾ�Ư�ƂƷŚĩ�Źŵ�śźƛ�ŢƸūǀ�Ż�žºĮƯ�ŹŚĪƃ�Ʊřżƿ��ƱƺºŤ
Źŵ�ƶƬţ�ŚƷƽ�ĨƯ�Ɵǀ��ƁŹřżºĭ�ƹ�ƪMirrahimi et al. (2008)�

řżƟř�ƅƺƈų�ŹŵƿƴƘƯ�Ƃƾ�Ư�ƩƺƏ�ŹřŵǀƵƺ�ŚƷƽ�Żƿ�Ɩƣřƹ�ƱƺŤ
źţǇŚŝ�ƹ�śƺƴū�ƹ�ơźƃ�ŢƸū�ƹŵ�Źŵ��Ư�Ʊŵƺŝǀĭŵƺƫō�Ʊřżƾ�

Ż�žĮƯƿ�ƱƺŤŢƸū�Źŵ���ơƺºƟ�ƽŚƷ����ŢºƸū�ƹŵ�ƶºŝ�ŢŞºƀƳ
ŵƿř��źĮƿ��ƶºƤƐƴƯ�Źŵ�řŹ�šŹƹźºƋ�Ʋ�ƽ��ųŵŚºŝǀ��ƱŚŤºſźƸƃ�ż

ƺƤţ�ƭŹŚƏƿřŹř�ƶĩ�ŵƺưƳ�Ţƿƶ�ƽ��ƦƿƺĮƫřƽ�ƘƐƣ�ƹ�Ŷůřƹƾ�
řźŝƽ�ƶƬţ�ŜƈƳ�ŚƷƽ�ƵŶƴŞƀģ�ŵŹŻ�ƽŵƺưƗ�ƽ�Ưƾ���Źŵ�ŶºƳřƺţ
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ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃèè���æ���ÎÐîç���������������������������������������������������������������������������������������������������������������ÎÒ 

Ʊō�ŵźĪƬưƗ�ŵƺŞƸŝ�Ư�ŚƷŒŵŵźĭ�Ɩƣřƹ�źŧ�����Źŵ�źºƋŚů�ƢºǀƤŰţ
ŢƟźĭ�šŹƺƇ�ƝŶƷ�Ʋƿř�ƶŝ�ƪǀƳ�ƽŚŤſřŹ���

��
ƁƹŹ�ƹ�ŵřƺƯ�ŚƷ��

řźūřƽ�ŚƯŻōƿŹŚţ�Źŵ�Ƃƿ�Ųæì�Ó�æèíì�ř�Źŵƿ��ƵŚĮŤºƀ
ƤŰţǀŻ�šŚƤƿƶƬţ�ŜƈƳ�Śŝ�ƭŹŚƏ�ƱƺŤ�ŚƷƽ��ƵŶƴŞºƀģ�ŵŹŻ��Źŵ��

šźĩ�ŭźƏ�ŜƫŚƣ�ŚƷƽ�ŵźų�Śě�źŝ�ƵŶƃƿƶ�ƽ�ħƺƬŝ�ŭźƏ�ŚƷƽ�
ƟŵŚƈţ�ƪƯŚĩƾ��ŵźĭ�ŻŚºƛō�ŹřźĪţ�ŹŚƸģ�Śŝ�ºƿŶ�����ƶºŝ�ƶºūƺţŚŝ

�ƁŻƹƶŝ�řŵ�ŢŞƀƳƿŚƷŵŚŝ�Ʈƽ�ƣźƃƾ���ŝźƛƾ�ŜƈƳ�ŢƸū��
�ƶƬţ���śƺºƴū�ƹ�ƩŚưºƃ��śźƛ��ơźƃ���ƶºŝ���ƱřƺºƴƗ��ŹƺŤƧŚºƟ

ƾƬƇř��ƶƬţ�ŜƈƳ�ƕŚƠţŹř�ƹ��ƶſ�ƹ�ƹŵ��Ʀƿ�ŮƐſ�Żř�ƽźŤƯ
ƲǀƯŻ��ƶŝ�ƱřƺƴƗ��ƾƗźƟ�ŹƺŤƧŚƟ��Ŷºƃ�ƶºŤƟźĭ�źƔƳ�Źŵ����Śºŝ�Źŵ
�źƔƳƲŤƟźĭ��šŚºƘƫŚƐƯ�ŪƿŚŤƳ�Ghadiri (2009)��ƹ��ƲǀºƴĤưƷ
ƶŝźŬţ�ƽ�ř�Źŵ�ŵƺūƺƯƿ����ŹŚºţ�ŵŹƺºƯ�Źŵ�ƶºƤƐƴƯ�ƹ�ƵŚĮŤºƀƿ�Ų

ĪƄţ�Żř�žě�ŢƟō�ŹƺƸƓǀƯ�ƪǀƹ�Ƶƺ�ƵŹƹŵ�ƽ�ĭŵƺƫōƾ����ƱŚºƯŻ�
ŚƯŻōƿŚě�ƪƈƟ�ƶŝ�Ƃǀƿƶŝ�ƹ�ŵƹŶŰƯ�ż�ƶſ�šŶƯ�ƫřƺŤƯ�ƩŚſƾ�
ƹŹƽ�ŹřźĪţ�ƱŚŤųŹŵ�ƱŚưƷ�ƃŶ���ƶºŝ���źǀĭƺºƬū�ŹƺºƔƴƯ�Żř�ƽ

ƶƬţ�ƪŝŚƤŤƯ�šřźŧř��ŚƷƳƮƷ�ƶŝ�ŢŞƀ��ƶƬƇŚƟ�ƶƬţ�Ʋǀŝ�ƽ��ŚƷçÒ��
�źººŤƯ��ŢººųŹŵ�ƞººƿŵŹ�ƶººſ�ƪƣřŶººů���Ŷººƿŵźĭ�ŹƺººƔƴƯ� �

(Jones et al., 1983; Kolyaee et al., 2008)����ŶºƿŵŻŚŝ�Żř
ƶƬţ�ƶŝ�ŚƷ���ƾºĮŤƠƷ�šŹƺƇ��ŵƺºŝ�ƹ��ŵřŶºƘţ���ƪºƯŚĩ�šřźºƄů

ŹŚĪƃ�ƵŶƃ�ĪƠţ�ƶŝǀƀƴū�Ĩǀ�Ţ�ŢŞŧƾƯ�Ŷƃ�����Źŵ�ƩŚºſ�źºƷ
ŻŚƛō�ŚƯŻōƿƀƴū�ƱƺƯźƟ�ƩƺƀĜĩ�Ƃƾ�Ŷūƿ�Ŷ�ŵŹƺƯſř�ƵŵŚƠŤ

ƾƯ�Źřźƣ��ŢƟźĭƹ�ƶƬţ�ŚƷƽ�Ƴ�ƵŶƴŞƀģ�ŵŹŻǀ�żƿĨ���źºƷ�Źŵ�ŹŚŝ
ƺƘţ�ƵŹƹŵƿƯ�Ɗƾ�ƃŶƳŶ��ƬưƗ�ƭŚưţř�Żř�žěǀřźŰƇ�šŚƾƿ��

ƯǀĮƳŚǀƵŵřŵ�Ʋ�ŚƷ���ƶƧ��ƪƇŚůæÑ�Źŵ�ƁŹŚưƃ�Śě�ƪƈƟǀƿ�źƷ�ż
ƩŚſ�����ŵƺºŝ���ŶºŞţ�Żř�žºěƿ���ƩƺºƯźƟ�Śºŝ�ƪSQRT (x+1)��Śºŝ��

�ƭźºƳ�Żř�ƵŵŚƠŤſř���ŹŚºƯō�ŹřżºƟřƽ�SAS, 9.0���ŵŹƺºƯżŬţ�ºƿ�ƶ�ƹ
ƪǀƬŰţ�ŢƟźĭ�Źřźƣ��řŶŤŝř�Źŵƽ��źƯř��żŬţ�ºƿƶ�ƽ���Źŵ�ŜºĩźƯ

żŬţ�žĜſ�ƹ�ƱŚƯŻƿƶ�ŚƷƽ�ƶŝ�ƶƳǇŚſ�����ƶºŝ�ƹ�ƵŵŚºſ�šŹƺºƇ
ĪƠţǀ���Ÿºě�šŹƺºƇ�ƵŵŚºƯ�ƹ�źƳ�ƕƺưŬƯ�ƹ�žƴū�ĨƿŢƟź��

ŚƤƯƿƶººƀ�ƽ�ƯººǀĮƳŚǀƵŵřŵ�Ʋ�����ƱƺººƯŻō�Żř�ƵŵŚƠŤººſř�Śººŝ�ŚººƷ
Ŷƴģ�ƶƴƯřŵ�řƽ�ƃ�ƭŚŬƳř�ƲĪƳřŵŶ���
��

ŦŰŝ�ƹ�ŪƿŚŤƳ��
ƶŬǀŤƳ��ƶºƿżŬţ�ƽ��Ƶŵřŵ�žƳŚºƿŹřƹ�ƽ����ƪºƇŚů�ƽŚºƷ�Źŵ

�ƩƹŶūæ�Ţſř�ƵŶƃ�ƵŵŹƹō����ƽŹŚºƯō�šƹŚƠţ�ŵƺūƹ�ƶŝ�źƔƳ
ƩŚſ�Ʋǀŝ��ƶºƿżŬţ�ƶŝ�źƿżĭŚƳ��Ƶĥƹźě�ƽřźūř�ƽŚƷ���ƪƤŤºƀƯ�ƽ

Ƶŵřŵ�ƩŚſ�ĨǀĪƠţ�ƶŝ�ŚƷ��šŹŵŚŞƯ�řźūř�ƽŚƷƃ�Ŷ��ƩƹŶūç���
�ƩŚſ�Źŵ�ƎƤƟ�ŢƸū�źŧřæèíí�ŮƐſ�Źŵ��Ò���ŚƷźƳ�ƽřźŝƹ�

�ŮƐſ�Źŵæ���ŢǀƘưū�ƪĩ�ƹ�ƵŵŚƯ�ŵřźƟř�ƽřźŝƾƴƘƯ�ŵƺŝ�Źřŵ�
ţŹř�źŧř�ƾƫƹ��ƶºſ�źºƷ�Źŵ�ƕŚƠ����ŮƐºſ�Źŵ�ƩŚºſæ����šƹŚºƠţ

ƾƴƘƯ�Źřŵƽ��Ţƃřŵ��ƩƹŶūç�����ƩŚºſ�Źŵæèíí��ƲǀĮƳŚºǀƯ��
�ŹŚĪƃ�ƪƧƶŝ��śƺƴū�ƹ�śźƛ�ŢƸū�Źŵ���Ŝºǀţźţèî�ÑÓ��ƹ

åÑ�Ñç��ŹŚĪƃ��ƶŝ�ƾƴƘƯ�ŹƺƏ��ƽŹřŵ�źţǇŚŝ�Śŝ�ƩŚưƃ�ŢƸū�Żř
�ŹŚĪƃ�ƲǀĮƳŚǀƯç�çî��ƶƬţ�źƷ�Źŵ�žĮƯ��ŵƺºŝ���ƩƹŶºūè���

ŢƸū�Źŵ�źƳ�ŵřźƟř�ŵřŶƘţ�ƲƿźţǇŚŝ���ƽŚºƷ����ƾŝƺºƴū�ƹ�ƾºŝźƛ
ƶŝ�Śŝ�Ŝǀţźţ�ƲǀĮƳŚǀƯ�íè�èÒ��ƹæå�èæƮĩ�ƹ�����Ʋƿźºţ�ŵřŶºƘţ�

�ƲǀĮƳŚǀƯ�Śŝîî�çç���ƾƣźºƃ�ŢƸū�Źŵ�ŹŚƨºƃ��Ŷºƃ����ƲǀºưƷ
�Ʋºƿř�Śŝ�ŵƺŝ�ơŵŚƇ�ƵŵŚƯ�ŵřźƟř�ŵŹƺƯ�Źŵ�ŶƳƹŹ����ƶºĩ�šƹŚºƠţ

Ʈĩ��Ʋƿźţ�ŹŚĪƃƶŝ�ƍƺŝźƯ���ƲǀĮƳŚºǀƯ�Śŝ�ƩŚưƃ�ŢƸūÓÑ�Ó�
ŵƺŝ�������źºƳ�ŵřźºƟř�ŶºƴƳŚưƷ���ŵřŶºƘţ�ƲƿźţǇŚºŝ���ƵŵŚºƯ�ŵřźºƟř�Źŵ
ūŢƸ��ƹ�ƾŝźƛ�ƽŚƷƾŝƺƴūƶŝ���Śŝ�Ŝǀţźţ�ƲǀĮƳŚǀƯ�Òè�ææ��ƹ
îì�æå�Ŷƃ�ŹŚĪƃŶƳ���ƩƹŶūè���źĮƿŵ�ƱŚǀŝ�ƶŝ��Ʈĩ���Ʋƿźºţ

��ƾƣźƃ�ŢƸū�Źŵ�źƳ�ŵřźƟř�Ʈĩ����ŢºƸū�Źŵ�ƵŵŚºƯ�ŵřźƟř�Ʋƿźţ
�ƹ��ƾƫŚưƃŚŝ�Źŵ��źºƔƳ�����Ʈºĩ��ŢºǀƘưū�ƪºĩ�ƲŤƟźºĭ���Ʋƿźºţ

ƵŶƃ�ŹŚĪƃ�ƩŚưƃ�ŢƸū�Źŵ�ŵřźƟř�ƕƺưŬƯ�ŶƳř���
ţ��ŢƸū�ƝǈųźŝŐŧǀƖƏŚƣ�ƕŚƠţŹř�ź��ƶºſ�źƷ�Źŵ�ƹ�źţ�

ƴƘƯ�ƩŚſƾ�ŵƺŝ�Źřŵ���ƩƹŶūÑ���Ŷŝƿţźţ�Ʋǀ���ƩŚºſ�Źŵ�ƶºĩ�Ŝ
æèíì�ƶƬţ�ŚƷƽ�ŜƈƳ��ƕŚƠţŹř�Źŵ�ƵŶƃƿĨ��źºŤƯƽ�ºŝ��ƶ���ŹƺºƏ
ƴƘƯƾ�Źřŵ�ƽ��žĮƯ�ƱƺŤƿŻƮĩ�źţƽ�ƶƬţ�ƶŝ�ŢŞƀƳ��ŚºƷƽ���Ɩºƣřƹ

�ƕŚƠţŹř�Źŵƹŵ��ƹ�ƶſźŤƯƽ��ŹŚĪƃŶƳŵźƧ��Źŵ���ƕŚºƠţŹř�ºƿĨ�� �
��
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ÎÓ                                                          ĈŶƤţƱřŹŚƨưƷ�ƹ�ƾſ��ƶƴǀƸŝ�ƕŚƠţŹř�ƹ�ŢƸū�ƾſŹźŝ�ƶƬţ�ƽ�ƵŶƴŞƀģ�ŵŹŻ�ƽŚƷ��Śŝ�ƵřźưƷ�����

�ƶºŝ�ƪĩ�ƹ�ƵŵŚƯ��źƳ�ŢǀƘưū��ƽźŤƯ���Ŝºǀţźţçå�è��æÓ�æ�ƹ�
çÒ�Ò�ŵƺŝ��ƫŚůŹŵƾ�ưƷ�ƶĩǀŵŚƤƯ�Ʋƿřźŝ�źƽ��ƶºƬţ��ŚºƷƽ�ƹŵ��ƹ
�ƶſźŤƯƽ�ŝƶ�ţźţǀ�Ŝåç�Ó��èæ�ç��Ñí�í��ƹæç�ì��ÑÒ�ç��ƹ
Óè�î�Ŷƃ�ŢŞŧ���ƩƹŶūÑ����ƩŚſ�Źŵæèíí�Ƴ�ºǀ��ƕŚºƠţŹř��ż
ƿĨ�źŤƯƽ�ŝƶ�ƴƘƯ�ŹƺƏƾ�Źřŵƽ�Ʈĩ��źºţƿ�Ʋ��ƱƺºŤƿŻ�žºĮƯ��řŹ

ŵƺưƳ�ŜƬū��Ƙưū�ƪĩ�ƹ�ƵŵŚƯ��źƳ�ŵřźƟř�ŵřŶƘţǀŝ�Ţƶ�ţźţǀŜ�
èç�æÒ��íæ�Ò�ƹ�ÑÓ�çæ�ŵƺŝ�ƶƬţ�źƷ�Źŵ��ŝǀƂ�źţƿ�Ʋ�ŵřŶºƘţ�

�Ƙưū�ƪºĩ�ƹ�ƵŵŚƯ��źƳ�ŵřźƟř�ºǀ��ƶºſ�ƕŚºƠţŹř�Źŵ�Ţ��źºŤƯƽ��ƹ
ŝƶ�ţźţǀ�ŜíÓ�Ñå��íè�æç��ƹÑÓ�Òè�ŵźĭ�ŢŞŧ�ºƿŶ����ŹŚĪºƃ

ŵřźƟř��ƶºƬţ�Źŵ�źƳ��ŚºƷƽ��ŜºƈƳ���ƹŵ�ƕŚºƠţŹř�Źŵ�ƵŶºƃ��źºŤƯ�ƽ
��æÑ�èæ�ŹŚƯō�źƔƳ�Żř��ƽ�ƶƬţ�Śŝ��ŚºƷƽ��ƶºſ��źºŤƯƽ��Źŵ�ºƿ�Ĩ

��ºƫƹ�ŵƺºŝ�ŮƐſƾ���ƵŵŚºƯ�ŵřźºƟř���çç�æå����Ƙưū�ƪºĩ�ƹ�ºǀŢ�
��çæ�Ñå��ř�ŹŵƿƶƬţ�Ʋ�ŝ�ŚƷƶ�ƴƘƯ�ŹƺƏƾ�Źřŵƽ�Ʈĩ�ƶƬţ�Żř�źţ�ŚƷƽ�

ƶſ�źŤƯƽ�ŶƳŵƺŝ���ƩƹŶūÑ�����ƩŚºſ�Źŵæèíî�Ʈºĩ����źºţƿ�Ʋ
ŵřźƟř��ƹ�ƵŵŚƯ��źƳƕƺưŬƯ�Ʊō��ƕŚƠţŹř�Źŵ��ŚƷƿĨ�źŤƯƽ���ŢºŞŧ
ƃŶ���ŝƶ�ţźţǀ�ŜÓæ�å��åí�æ�ƹ�èè�æ�žĮƯ���ƹŵ�ƕŚƠţŹř�Źŵ�
źŤƯƽ�Ưǀ��ŹŚĪºƃ�ƪºĩ�Ʊřż���ìæ�æ���ºŝƶ���ºƴƘƯ�ŹƺºƏƾ�ŵŹřƽ��Żř

�ƕŚƠţŹřƿĨ�źŤƯƽ�ƫƹ�źţǇŚŝƾ�ƶſ�ƕŚƠţŹř�Żř��źºŤƯƽ��çì�è��
ŚěǀƿƲ�ŵƺŝ�źţ��ŵřźƟř�ƎſƺŤƯ�ŵřŶƘţ��ƹ�ƵŵŚƯ��źƳƕƺưŬƯ�Ʊō��ŚƷ

ƶƬţ�Źŵ�ŚƷƽ��ƕŚƠţŹř�Źŵ�Ɩƣřƹƶſ��źºŤƯƽ�ºŝ��ƶ�ţźţ�ºǀ�ŜÓÑ�ç��
ÏÕ�æ��ƹçì�è��ŢŞŧ�ºƃ��ºŝ�ƶºĩ�Ŷƶ���ºƴƘƯ�ŹƺºƏƾ�Źřŵƽ��ƹŵ�Żř

ŵ�ƕŚƠţŹřƿ�źţǇŚŝ�źĮ�ŵƺŝ��ƩƹŶūÑ����
��

�ƩƹŶūæ��żŬţƿƶ�ƽ�ŹřƹƿƵŵřŵ�ŜĩźƯ�žƳŚ�ŚƷƽ��Żř�ƪƇŚů
řźūřƽ�ƶſ�ƶƫŚſ�ƽ��Źŵ�ŭźºƏ�řƿ�ƤŰţ�ƵŚĮŤºƀǀ�Ż�šŚºƤƿ��ƱƺºŤ

ƱŚŬƳŻ�ƭŹŚƏ���
Table 1. Combined ANOVA of data obtained from the 
three-year project carried out at Tarom Olive Research 
Station, Zanjan. 
 

Source of variation  df MS 
Year 2 260.2177313 ** 
Error 9 0.6423785 
Direction 3 2.3265137 * 
Year × Direction 6 1.5604025 
Error 27 0.2593316 
Height 2 25.1966896 ** 
Height�×�Direction 6 0.4460831 
Year × Direction × Height 12 0.2081074 
Error 72 0.3304801 
CV%  16.04020 

* significant at %1; ** significant at %5. 
��

��
�ƩƹŶūç��żŬţƿƶ�ƽ�ŹřƹƿƵŵŚſ�žƳŚ�ƽ�Ƶŵřŵ�ŚƷƽ�ĪƠţ�ƶŝ�ƩŚſ�źƷǀžƴū�Ĩ���

Table 2. Simple ANOVA of year and sex-wise data. 
 

MS of 2010 MS of 2009 MS of 2008 
df Source of 

variation Total Female Male Total Female Male Total Female Male 
0.20631 0.02329 0.14353 1.13509 0.06032 0.90404 0.72855 0.10732 0.45454 3 R 
0.12244 0.02094 0.07808 5.01243 ** 1.48905 ** 3.83141 * 0.14614 0.03926 0.26836 3 D 
0.09013 0.00704 0.07717 0.49273 0.35448 0.29210 0.40915 0.07319 0.15997 9 E 1 (R × D) 

2.16477 ** 0.13909 ** 1.67346 ** 28.33728 ** 5.09011 ** 24.52461 ** 2.92289 ** 0.73059 ** 2.82964 ** 2 H 
0.03536 0.00616 0.02715 0.64119 0.10153 0.59165 0.32292 0.02541 0.16911 6 H�×�D 
0.27561 0.02222 0.21170 3.62603 0.80991 3.01889 0.61259 0.05567 0.44706 23 E 2 (H × D) 

18.73370 8.57219 18.19991 13.60774 11.46294 15.55724 20.88491 13.71276 14.73797  CV% 
* significant at %1; ** significant at %5; D = Direction; E = Error; H = Height; R = Replicate. 

��
�ƩƹŶūè��ƯǀĮƳŚǀĪƠţ�ƶŝ�ƞƬŤŴƯ�šŚƸū�Źŵ�ŹŚĪƃ�ƲǀƩŚſ�Ĩ����ƎſƺŤƯæÑ�ƁŹŚưƃ����

Table 3. Direction-wise mean of catches in each year (average of 14 counts). 
 

2010 2009 2008 
Direction 

Total Female Male Total Female Male Total Female Male 
2.18 0.41 1.79 46.39 a 11.53 a 35.83 a 8.39 2.10 6.31 West 
1.86 0.36 1.51 42.04 ab 10.97 a 31.10 ab 7.44 1.69 4.70 South 
1.38 0.17 1.51 29.2 c 6.64 b 23.61 bc 7.84 2.10 5.66 North 
1.92 0.43 1.58 32.12 bc 8.92 ab 22.99 c 6.88 1.71 4.81 East 

Means followed by the same letter are not significantly different. 
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�ƩƹŶūÑ��ƯǀĮƳŚǀŹŚĪƃ�Ʋ�ĮŤƠƷƾ�ĪƠţ�ƶŝ�ƞƬŤŴƯ�šŚƗŚƠţŹř�Źŵǀ�ĨƩŚſ���ƎſƺŤƯæÑ�ƁŹŚưƃ����
Table 4. Height-wise mean of weekly catches in each year (average of 14 counts). 
 

2010 2009 2008 Height 
(Meter) Total Female Male Total Female Male Total Female Male 

1.33 c 1.08 b 0.61 b 21.46 c 5.81 c 15.32 b 5.25 b 1.16 b 3.20 b One  
1.71 b 1.47 b 1.40 b 40.21 b 10.22 b 31.14 a 8.48 ab 2.31 a 6.02 a Two  
3.27 a 1.28 a 2.64 a 53.46 a 12.83 a 40.86 a 9.63 a 2.45 a 7.12 a Three  

Means followed by the same letter are not significantly different. 

��
ƵƺǀƯ�žĮƯ�ŢǀƘưū�šřźǀǀƜţ�ƩŚſ�Źŵ�ƱƺŤƿŻ�ƽ��ƽŚƷ

ƾƯ�ƱŚƄƳ�ƢǀƤŰţ�����ƩŚºſ�Źŵ�ŢºƟō�ŢºǀƘưū�ƶƧ�ŶƷŵæèíí�
�ƶŝ�ŢŞƀƳ�ƩŚºſ���ƽŚºƷæèíì��ƹæèíî����Ţºſř�Ƶŵƺºŝ�źţǇŚºŝ�

�ƪƨƃ��ƽŚƷè�æ����ŚºěǀƿƲ��Ƙưū�Ʊŵƺºŝ�ºǀ�ƩŚºſ�Źŵ�Ţ��ƽŚºƷ�
æèíì��ƹæèíî�ººƯ�řŹƾ���Śººţ�ƱřƺººţƵŻřŶººƳř�ƽ�ŻººƿŵŚƽ��ƶººŝ
ƩŚſ�Źƹōƽ�Ż�ƱŚŤųŹŵƿƺŤŵřŵ�ŢŞƀƳ�Ʊ��ƶŝ�ƹƿ�ƵĦƴƿř��ƪºƀƳ�ƶĪ

��ƶƘƫŚƐƯ�ŵŹƺƯ�šŹŚƀų�ƹ�ƭƺſ�ƪƀƳ�řŻƽ����ƶºƤƐƴƯ�Źŵ�ŢºƟō
�ŵƺŝ(Ghadiri, 2009)�ƹ�ŚěǀƿƲ�Ư�ƱŵƺŝǀƯ�Ʊřż�ºǀ��ƩƺºƏ�Źŵ�Ƶƺ
ƪƀƳ�ŚƷƽ�řŶŤŝřƾƿţ��ŐŧǀŹŚĪƳř�ź��ŸºěŚƳƿźƽ�����ƹ�ŚºưƳ�ƹ�ƺºƄƳ�źºŝ
řżƟřƿƘưū�Ƃǀ���řŵ�ƭƺºſ�ƪºƀƳ�Źŵ�ŢºƟō�Ţ�Ţºƃ���ƶºŝ���źºƔƳ
�ºƯƾ��ƶººĩ�ŶººſŹƿººĪƾ�Ǉŵ�Żř�ºƿººŝ�ƪƾ�ººţŐŧǀźƽ�ººƸūŢ�ŚººƷƽ�

ƟřźƜūǀŚƾƿ�ŹŚĪƃ�Źŵ�Ə�ŢƟōƾ�řƿƩŚſ�Ʋ�Ƴ�ŚƷ�ºǀ�ºƃŚƳ��żƾ��Żř
ŚěǀƿƲ�Ƙưū�ƱŵƺŝǀƩŚſ�Źŵ�Ţ�ŚƷƽ��ŶºƃŚŝ�ŦŰŝ�ŵŹƺƯ����ŚºƯř

řżƟřƿƴƘƯ�Ƃƾ����ŢºƸū�Źŵ�ŢºƟō�ŹŚĪºƃ�Źřŵ��ŚºƷƽ��ºŝźƛƾ��ƹ
ƣźƃƾ�Źŵ��ƩŚſæèíí�řŹ�Ưƾ�ŚƷŵŚŝ�ƁŻƹ�ƶŝ�Ʊřƺţƽ�ưŗřŵƾ�
ƣźƃƾ����ºŝźƛƾ���ŵřŵ�ŢŞºƀƳ�ƶºƤƐƴƯ�Źŵ�����ƭŹŚºƏ�ƱŚŤºſźƸƃ

ƶŝ�ƱŚŬƳŻ�ƫŵǀƮƷ�ƪ�ƺūŹřƽ��Źŵ�Śºŝƿ�ƶºģŚ�ƽ���Ơºſ�ŶºſǀŶ���ŵƹŹ
ưƷǀţ�ŢŰţ�ƶƄŐŧǀŚƷŵŚŝ�źƽ�ƣźƃƾ���ŝźƛƾ��ºƯƾ����ƶºĩ�ŶºƃŚŝ
ţŐŧǀƶƘſƺţ�ƹ�ŶƃŹ�Źŵ�Ʊōź�ƽ���ŵŚºŝ�ƶºŝ�ŽŚƀů�ƭŚƣŹř�ƔƳ���ºǀ�ź
�ƴƛƹŹƾ���(Zeinanloo, 2010)�ŝƶ�ŝƺųƾ�Ư�ƶƔůǈƯƾ��ŵƺºƃ��

ř�ŜƬƛřƿ�ŶƃŹ�ƶƤƐƴƯ�Źŵ�ƭŚƣŹř�ƲƿĨ��ƛ�ƹ�ƶºƟźƏ�ºǀź���ƱŹŚºƤŤƯ
řŵŶƳŹ�ƶƘƐƣ�ƹ�ƽ�ƶƘƫŚƐƯ�ŵŹƺƯ��ř�ŹŵƿƭŹŚƏ�ƵŚĮŤƀ��ƢǀƤŰţ�Źŵ

źƋŚů����ƽřŹřŵĩźţǀŞƾ�ř�Żřƿ�ƮƣŹ�ƹ�ƮƣŹ�Ʋ�ŵŹŻ��ŵƺŝ��ř�ºƿ�Ʋ
Ư�ƶŤĪƳƾ�Śţ�ŶƳřƺţŵƹŶůƽ�ūƺţǀƶ�ŞƀƳ�ƂƷŚĩ�źĭƾ�Ƙưūǀ�Ţ

�ŢºƸū�Źŵ��ŚºƷƽ�ƫŚưººƃƾ��ƣźºƃ�ƹƾ�ŶººƃŚŝ����ř�ƲưºƋƿ�ƶººĪƴ
ƵźƸŝ�ŶƴƯƽ��ºŝǀƂ�������ƹ�śŚºŤƟō�ƂŝŚºţ�Żř�śƺºƴū�ŢºƸū�źºţ

ƑƺƠŰƯ�ŝźƛ�ŢƸū�Ʊŵƺŝƾ�ŚƷŵŚŝ�ƁŻƹ�Żřƽ��ºƬŰƯƾ�Ƴ�ºǀ�ż
ŚŞƳººƿŵŹƺººƯ�Ŷ�ĭ�Źřźººƣ�ŢººƬƠƛººǀŵź���ŽŚººſřźŝƿƶººŤƟŚ�ŚººƷƽ� �

Dimassi et al. (1997)ŶƇŹŵ����ƪºĭ��ŚºƷƽ��ŚƸƳ�ƹ�ƪºƯŚĩƿ�ľŚºŤ�
ƯǀƵƺ�ƽ�Żƿŝƺƴū�Ţưƀƣ�Źŵ�ƱƺŤƾ�Ƥŝ�ƶŝ�ŢŞƀƳ�ŢųŹŵǀƶ�ƽ�

Ţưƀƣ�ŝ�ŚƷǀƂ�Ư�źţƾ�ŶƃŚŝ��ŵźţ�ƱƹŶŝƿř��ŶƿƃŚƳ�źƯř�Ʋƾ��Żř
ƤŤƀƯ�ƂŝŚţǀƃŹƺų�ŹƺƳ�Ʈǀŝƺƴū�Ţưƀƣ�ƶŝ�Ŷƾ�źŰţ�ƹƿ�Ĩ

ŝǀƂ�ƪĭ�źţ�ĮƳřǀżƽ��ƪŞƣ�ƩŚſ�Źŵ��Ưƾ�ŶƃŚŝ���
ŚŤƳƿƶŝ�Ū�Ţſŵ�Ư�ƱŚƄƳ�ƵŶƯōƾ����ƶºĩ�ŶºƷŵ����ƕŚºƠţŹř�źºŧř
ƶƬţ�ŜƈƳ�ƶſ�źƷ�Źŵ�ŚƷ�řźūř�ƩŚſƽ�ƴƘƯ�Ƶĥƹźěƾ���Ƶŵƺºŝ�Źřŵ
�ƕŚƠţŹř�ƹƿĨ�źŤƯƽ�ŝƶ�ƴƘƯ�ŹƺƏƾ�Źřŵƽ�ŵ�ƕŚƠţŹř�ƹŵ�ŻřƿźĮ��
�žĮƯ�ƱƺŤƿŻƮĩ�źţƽ�Ţſř�ƵŵƺưƳ�ŜƬū���ƩŚſ�Źŵíì�æè��
�ƕŚƠţŹřƹŵ��ƹƶſ�ŹŚƯō�źƔƳ�Żř�źŤƯƽ��Źŵƿƫƹ�ŵƺŝ�ƶŞţźƯ�Ĩƾ�

ƩŚººſ�Źŵ�ŚººƷƽ�íî�íí�æè���Źř�ƶººſ�ƕŚººƠţ��ƝǈŤººųř�źººŤƯ
ƴƘƯƾ�Źřŵƽ��ƕŚƠţŹř�Śŝ�ƹŵŵřŵ�ƱŚƄƳ�źŤƯ�����ŌŚƴŨŤºſř�ŵŹƺƯ�ŚƸƴţ

�ƶººŝ�ƍƺººŝźƯƘưūººǀ�ƩŚººſ�Źŵ�źººƳ�ŵřźººƟř�Ţ�æèíí��ŵƺººŝ��
Haniotakis (1986)���ŜºƈƳ�ƪŰƯ�ƕŚƠţŹř�ƶĩ�ŵƺưƳ�ƁŹřżĭ

�ƶƬţ�ƂŴŝ�ŹŵŚěǀƿƲ��ƹ�Ǝſƹ���Śƿ�ǇŚºŝƽ��ũŚºţ���ŢºųŹŵ��Źŵ
Ưǀţ�ŹŚĪƃ�ƱřżŐŧǀźƽ�ƳŵŹřŶ��ƶŤĪƳ�ƽ�ưƷř�żŗŚů�ºǀ�Źŵ�Ţ��Ʋºƿř

ƁŹřżººĭƶººūŹŵ�Źŵ���ƽ�Źŵ�ƶººƬţ�ŜººƈƳ��ŢººƀŴƳƱƹ��ũŚººţ
Ư�ƱŚŤųŹŵƾ�ŶƃŚŝ��ƫŚůŹŵƾ��ƶĩ���ƶºƬţ��źºƋŚů�ƢºǀƤŰţ�Źŵ���ŚºƷ

Śŝ���ř�ƱŚºŤųŹŵ�ƮºŬů�ƹ�ƵŻřŶºƳř�ƶŝ�ƶūƺţƿ�ŚƗŹ�ƹ�ƵŚĮŤºƀ�ºƿ�Ţ
ŚƷŵŹřŶƳŚŤſřƽ��ƶŝ�ƍƺŝźƯ��ŜºƈƳƱō��ŚºƷ�żĭŚºƳ��ƿ��ƍŚºƤƳ�Źŵ�ź

ěǀƳƺººƯřźƾ��ŜººƈƳ�ƱŚººŤųŹŵŶƳŶººƃ��ƶººŤĪƳ�ƽ�ƭƹŵ��ƵŹƹŵ�ƽ�
ƫŚƘƟǀƶƬţ�Ţ��ŚƷƾƯ�ƪƯŚƃ�řŹ�ŵƺƃ���ƵŹƹŵ�Ʋºƿř�Źŵ���šŚºƤǀƤŰţ

Haniotakis (1986)�Żř�Ʃƹř�ƩŚſ�Źŵ��çÑ��Śţ�Ʋŗƹĥèæ��šƹř
�ţ�ƭƺſǀ���źƸºƃ�ƮºƸƳ�Śºţ�źƿŹƺ�����ƭŹŚºƸģ�Żř�ƭƹŵ�ƩŚºſ�Źŵ�ƹ
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ÎÕ                                                          ĈŶƤţƱřŹŚƨưƷ�ƹ�ƾſ��ƶƴǀƸŝ�ƕŚƠţŹř�ƹ�ŢƸū�ƾſŹźŝ�ƶƬţ�ƽ�ƵŶƴŞƀģ�ŵŹŻ�ƽŚƷ��Śŝ�ƵřźưƷ�����

�źŞƯřƺƳ�ƭƹŵ�Śţ�źŞƯŚŤĜſ�æè�źƸƃƿ�Śţ�Źƺææ�ƱŚŝō�����ƶºĩ�ŵƺºŝ
źƤţƿľŚŞ�ƵŹƹŵ�Śŝ�ƽ�ƶƬţ�ŵźĩŹŚĩ�ŚƷƽ�źƋŚů�ƢǀƤŰţ���šƹŚºƠŤƯ

Ţſř���ƲǀƴĤưƷ��ƱŵƺŞƳ�ƆŴƄƯ�Ż�ƭŚºƣŹřƿ���ƕŚºƠţŹř�ƹ�ƱƺºŤ
�ƱŚŤųŹŵŹŵ��šŚƤǀƤŰţHaniotakis (1986)��ŚƤƯ�ƱŚĪƯřƿ��ƶºƀ
�Źřƺƃŵ�řŹƾƯ�ŶƴƧ��ƶǀƬĩ������źºŝ�ƕŚºƠţŹř�ƂºƤƳ�ƶºĩ�ƾƳŚƤƤŰƯ�ƽ

��ƵŵƺºưƳ�ƶºƘƫŚƐƯ�řŹ�ƝŶƷ�šřźƄů�ŹŚĪƃ�ƱřżǀƯ����ƭŶºƗ��ŶºƳř
�ƾƘǀŞƏ�ƾƀƴū�ƱƺƯźƟ�ƲǀŝŚƯ�ŢŝŚƣŹ�ƱŚĪƯř���ŵřŶƘţ�Żř�ƾƃŚƳ

Ʈĩ���ŵŚºƯ�šřźºƄů�źţ�ŵ�Ƶ���źºƔƳ�ŵŹƺºƯ�ƕŚºƠţŹř�Ź����ƱƺºƯźƟ�ƹ
�ƪººǀƫŵ�řŹ�ƾƗƺƴººƈƯ�ƾººƀƴū�Ƃǀººŝ�ŹŚĪººƃ��ƕŚººƠţŹř�Źŵ�źººţ

ƶǀƇƺţ��ƵŶƃ(Bloem et al., 2005)��ƱřƺƴƗƵŵźƧ��ŶƳřŚƿ�ƹ�řƿƲ�
ƫŚƘƟ�ƶŝ�řŹ�ƝǈŤųřǀŢ�ŝǀƂ��źºţ���Źŵ�ŢºƟōŹř�����ƁŹřżºĭ�ƕŚºƠţ
��Ƶŵřŵ�ŢŞºƀƳ�ƵŶºƃ��ŶºƳř�(Pelz-Stelinkski et al., 2006)���Źŵ

Źř�ƭŹŚƏ�ƱƺŤƿŻ�šŚƤǀƤŰţ�ƵŚĮŤƀƿř���ƶºŝ�ƱƺºŤƿŻ�ƱŚŤųŹŵ�ƕŚƠţ
�Żř�ŢưůŻƶſ��ŚţŪƴě������ũŚºţ�ľǇƺºƇř�ƹ�ƵŵƺºưƳ�ŻƹŚºŬţ�źŤƯ

�ƕŚƠţŹř�Żř�ƱŚŤųŹŵƦƿ��ŚţƮǀƳ�ƹ�Ʀƿ��źŤƯƾƯ�ƕƹźƃ��ŵƺºƃ��

�ƕŚƠţŹř�Źŵ�ƶĩ�Ţſř�ƾƘǀŞƏ�ƲƿřźŝŚƴŝ�ƹŵ�����ƶºĩ�źţǇŚºŝ�ƹ�źºŤƯ
Ƃǀŝ��ƵƺºǀƯ�ƹ�īźŝ�Ʋƿźţ����ƾºƯ�ŵƺºūƺƯ���Ƃǀºŝ��ŶºƃŚŝ���Ʋƿźºţ

ƵƺǀƯ�žĮƯ�ŢǀƫŚƘƟ�ƹ�Źƺƌů��řŵ�ŵƺºūƹ�żǀƳ�ƱƺŤƿŻ�ƽ��ƶŤºƃ
ƶŝźŬţ�ƶŝ�ƶĩ�ŶƃŚŝ��ƽƱŚĭŶƳŹŚĮƳ�����Ţºƃřŵźŝ�Żř�ŶºƘŝ�ƾºŤů
ƾƯ�ƶƯřŵř�żǀƳ�ƵƺǀƯ�ŶŝŚƿ����ŽŚºſřźŝ��ŪƿŚºŤƳ��źºƋŚů�ƢºǀƤŰţ��

�ƽřźŝƶƬţ�ŜƈƳ�ƪŰƯ����ƱƺºƯźƟ�Śºŝ�ƵřźưƷ�ƵŶƴŞƀģ�ŵŹŻ�ƽŚƷ
ŢƟō�ƾƀƴū����ƶºūŹŵ�Źŵ���ƕŚºƠţŹř�Ʃƹř�ƽ��ƶºſ��Źŵ�ƹ�ƽźºŤƯ

ƶººūŹŵ�ƹŵ�ƕŚººƠţŹř�ƽŶººƘŝ�ƽ�ƾººƯ�ƶǀººƇƺţ�ƽźººŤƯ�ƺººƃŵ��
ƅƺƈųŹŵ��ŜƈƳ�ŢƸū�ƶƬţ�żǀƳ��ŢºƸū����ƹ�ƾºŝźƛ�ƽŚºƷ

��ŜºſŚƴƯ�źºĮƿŵ�ŢƸū�ƹŵ�ƶŝ�ŢŞƀƳ�ƾŝƺƴū���źºţ�Ţºſř��Źŵ�
ŜƈƳ�ƶƬţ���ŚƷ�ŢƸūƱō��ŚƷ�ţƹŚºƠţƾ��żƷ�źºƔƳ�Żřƿ�ƶºƴ���ŵŚºŬƿř
ƾưƳ�ŶƴƧ�ƫƹƾ�řźŝƽ�ƶſ�ƕŚƠţŹř�Źŵ�ƶƬţ�ŜƈƳ�źŤƯƽ�ŢŞƀƳ��

�ƕŚƠţŹř�ƶŝ�ƹŵźŤƯƽ���żƷ�ƹ�ƱŚƯŻƿƶƴ�ƽ�ŝǀƂ�źţƽ��Ţſř�ƭŻǇ
��Śŝ�ŵƺººūƺƯ�šŚººƳŚĪƯř�ƹ�ƝŶººƷ�ƶººŝ�ƶººūƺţŚŝ�ƶººĩƿŤººƀƾ�

ưƈţǀƮ�ĭǀźƽ�ŵƺƃ���
��

��

��

��
��

�ƪĪƃÎ��ƵƺǀƯ�žĮƯ�ƪƯŚĩ�šřźƄů�Żřƹźě�ŶƳƹŹ�ƩŚſ�Źŵ�ƱƺŤƿŻ�ƽ�ƢǀƤŰţ�ƽŚƷ���
Fig.�1. Flight pattern of olive fruit flies during years of study. 
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�ƪĪƃÏ��ƵƺǀƯ�žĮƯ�ƪƯŚĩ�šřźƄů�ŹŚĪƃ�ŶƳƹŹ�ƩŚſ�Źŵ�ŢƸū�ĨǀĪƠţ�ƶŝ�ƱƺŤƿŻ�ƽ�ƢǀƤŰţ�ƽŚƷ.��
Fig.�2. Side-wise catch of olive fruit flies during years of study. 

 

��

��

��
��

�ƪĪƃÐ��ƵƺǀƯ�žĮƯ�ƪƯŚĩ�šřźƄů�ŹŚĪƃ�ŶƳƹŹ�ƩŚſ�Źŵ�ƕŚƠţŹř�ĨǀĪƠţ�ƶŝ�ƱƺŤƿŻ�ƽ�ƢǀƤŰţ�ƽŚƷ���
Fig.�3. Height-wise catch of olive fruit flies during years of study. 
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ÏÍ                                                          ĈŶƤţƱřŹŚƨưƷ�ƹ�ƾſ��ƶƴǀƸŝ�ƕŚƠţŹř�ƹ�ŢƸū�ƾſŹźŝ�ƶƬţ�ƽ�ƵŶƴŞƀģ�ŵŹŻ�ƽŚƷ��Śŝ�ƵřźưƷ�����
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