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The Seasonal Flight Activity of the Olive Fruit Fly Bactrocera oleae (Gmelin)
(Diptera: Tephritidae) in the Central Highlands of West-Bank, Palestine
Abdul-Jalil Hamdan1, Mohammad I. Al qurna2

ABSTRACT
Olive (Olea europaea L.) is one of the most important fruit trees in Palestine. The olive fruit fly, Bactrocera oleae
(Gmelin) (Diptera: Tephritidae) is the most dangerous insect pest that affects olive trees in the Mediterranean
region including Palestine. This study was conducted in Bethlehem during 2011-2012 to monitor the seasonal
flight activity of B. oleae using sticky traps on two olive cultivars (Nabali and Baladi) in Bethlehem Governorate.
The obtained data of trapped flies indicated that the flight activity of B. oleae started in early July in Hindaza site
and continued until the end of November with three peaks. The first peak was recorded in August-September, the
second was in October and the third one was in the mid November. Indeed, it was observed that the flight activity
of the insect was affected mainly by temperature as well as humidity and reflected on the beginning of the flight
activity as well as the insect generations. On the other hand, the obtained data confirmed that, throughout the
season, the sticky yellow traps were more effecient in capturing B. oleae than the green sticky traps. However, red
and blue traps rarely captured olive fruit flies.
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INTRODUCTION
Olive (Oleae europaea L.) is one of the most
important fruit trees in Palestine. The number of olive
trees reached 11.3 million trees in Palestine, cultivated in
an area of 45,140 hectares, and constituted about 67% of
the total planted area with fruit trees in Palestine
(Palestinian Central Bureau of Statistics, 2010).
Bethlehem governorate is located in central highlands of
West Bank, described with hot summer and cold winter.
The number of olive trees reached about 327 thousands
trees, cultivated with an area of 1700 hectares, constituted
about 32% of the total area planted to fruit trees in
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Bethlehem (Palestinian Central Bureau of Statistics,
2010). The olive fruit fly, Bactrocera oleae (Gmelin)
(Diptera: Tephritidae) is the most serious insect pest of
olive trees in the world. It is known primarily from the
Mediterranean area of Southern Europe, and is also found
in North Africa, the Middle East, particularly Syria and
Jordan (Al-Zaghal and Mustafa,1986; Al Mommany and
Al Antary, 2008), and along the east coast of Africa to
South Africa. It is generally agreed among olive fly
researchers that this insect can survive and develop in any
area of the world where olive trees are grown
(Neuenschwander and Michelakis, 1978; Kapatos and
Fletcher, 1983). If it is not controlled, crop losses may
reach 80% in the oil producing areas and 100% in areas
growing table olive cultivars (Broumas, et al., 2002).
In Palestine, olive fruit fly have become a severe and
regional problem with high importance. In the central
highlands of West-Bank including Bethlehem governorate,
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the olive fruit fly was considered as the most damaging pest
on olive fruit, and the damage level reached more than 70%
on olive fruits (Omar, 2012) in Palestine.
During the last decade, olive fruit fly has been
managed mainly by conventional insecticidal bait or
cover sprays from the ground. However, the ecological
and toxicological side effects of the extensive use of such
chemicals, as well as the growing interest in organic olive
production, have turned attention to alternative control
methods (Belcari and Bobbio, 1999; Tsolakis and Ragusa,
2002; Broumas et al., 2002; Saour and Makee, 2004;
Caleca et al., 2007).
This research study was conducted to monitor the
seasonal flight activity of the B. oleae in Bethlehem
governorate; and to determine the suitable time for mass
trapping of B. oleae to control the pest.

2nd Experiment: Recording of the Seasonal Flight
Activity of Olive Fruit Fly B. oleae in Bethlehem Area
During 2011 and 2012.
This experiment was conducted in three sites: Battir,
Hindaza, and Tuqu', from 1st June 2011 until 30th April,
2012 then it continued in Hindaza site only until end of
December, 2012. One Jackson pheromone sticky trap
was used in each site. Each trap included yellow colored
sticky rectangular board, baited with a male sex lure
(Spiroketal pheromone capsule) which was hanged inside
the trap. The upper side of the board was painted with
adhesive paste (Rinifoot), (Polisobutene 80% PA).
The trapped olive fruit flies were weekly counted
(males are attracted to the trap by the pheromone action
while females are attracted to the trap by the yellow color
action) and sexed to males or females. The sticky boards
were weekly replaced, and stored in the laboratory.
However, the sex-pheromone lures were monthly replaced.
Statistical Analysis:
Statistical analysis was done using Minitab Analysis
Program, taking in consideration that the 1st experiment
includes four treatments (color traps) distributed
randomly in three replications (sites). Thus, the design of
the experiment is Completely Randomly Block Design.

MATERIALS AND METHODS
To monitor the flight activity of olive fruit fly, two
experiments were carried out as follows:
1st Expirement: Study the Effect of Color on the
Attracting Efficiency of Sticky Traps:
This experiment was conducted in three sites
(replications) in Bethlehem area (Battir: Hindaza and
Tuqu', from 1st Jun, 2011 until 30th April, 2012. Four
sticky colored traps (blue, green, red, and yellow) were
used in each site.
Sticky rectangles poster-broads, with 15*25 cm
dimension were used in all sites. One side of the trap was
painted with adhesive paste (Rinifoot), (Polisobutene
80% PA).
In all treatments, the traps were hanged at a height of
1 to 2 m on olive trees, and were randomly distributed in
each site. The trapped olive fruit flies were weekly
counted and sexed male or females according to the
presence of ovipositor in female fly that distinguish it
from male fly. Sticky boards were weekly changed, and
stored in the laboratory.

RESULTS
Effect of color on the attracting efficiency of sticky
traps used for monitoring the flight activity of B. oleae:
Results presented in Table (1) show the means of the
total olive fruit flies (of both sexes) that were captured/
sticky trap during the experiment. The sum of 182 flies
was trapped/yellow trap; 64.7/green trap; 3.33 fly/blue
trap and 0.67 fly/red trap.
Seasonal flight activity of olive fruit fly, B. oleae in
Bethlehem area during 2011and 2012:
The results in Fig (1) show the flight activity of B.
oleae recorded by the Jackson pheromone sticky traps in
Battir, Hindaza, and, Tuqu' villages during 2011 season.
It was found that B. oleae started its seasonal flight
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flight activity continued until the end of January of the
following year (2012), while the environmental condition
were suitable for the flight of B. oleae in this site.
Seasonal flight activity of B. oleae in Hindaza
village for two successive growing seasons (20112012):
Results obtained during 2011 season show that the
numbers of B. oleae that were captured on pheromone
sticky traps in Hindaza site were significantly higher than
that in either Battir or Tuqu' sites. And, therefore, the
experiment was continued in Hindaza for the second
growing season 2012.
Results in Fig (3) show that in Hindaza site, B. oleae
started its flight activity in early July, and, continued its
activity throughout the season until the late of November
during 2011. While during 2012, the flight activity started
in early July, and continued its activity throughout the
season up to late November.
Three generations of B. oleae were annually recorded
in Hindaza site Fig (3) throughout the two years (2011 and
2012). In 2011, the peaks of the three generations were
recorded on mid of August; early October and in mid of
November respectively, meanwhile in 2012, the three
generations were respectively recorded in mid of
September; in last October, and in the mid November.

activity in Battir, Hindaza and Tuqu' sites at the beginning
of July, 2011, and then continued until late of November
in Battir and Hindaza, and up to early January in Tuqu'.
Results also showed that olive fruit fly had three
generations in Battir, Hindaza, and Tuqu'. In Battir,
results presented in Fig (1-A) showed that the peak of 1st
generation recorded about 12 flies/trap/week at the
beginning of August; the second generation recorded in
early September and the peak of the third generation
recorded in late October, 2011.
However, in Hindaza site, results presented in Fig (1B) show that the peak of the 1st generation with 12
flies/trap/week was recorded in mid August; then the peak
of the 2nd generation with 129 flies/trap/week was
recorded in early October and the peak of the 3rd
generation with 99 flies/trap/week was recorded in midNovember, 2011. But, in Tuqu' site, results presented in
Fig (1-C) show that the peak of the 1st generation with
about 5 flies/trap/week was recorded in mid-August, the
peak of the 2nd generation with 126 flies/trap/week was
recorded in early November and as for the peak of the 3rd
generation, 54 flies/trap/week was recorded in early
December, 2011.
Furthermore, the results in Fig (2) summarized the
flight activity of B. oleae in the three sites of Bethlehem,
and showed that the seasonal flight activity was affected by
temperature as well as rainfall, and thus, no flight activity
observed at temperature ≤ 10C or ≥ 30C, and, very low
flight activity was recorded during the rainy periods.
In addition, results presented in Fig. (1) showed that,
the average numbers of B. oleae males that were weekly
captured on sticky pheromone traps in Battir site were
lower than that in Hindaza and Tuqu' throughout the
season.
Results showed that few adults were caught/trap from
early January up to early July and, the greatest numbers
of flies were captured between late September and midDecember. At this time, the captured males ranged from
90 to 130/pheromone trap/week. However, in Tuqu' the

DISCUSSION
Throughout the two successive years (2011-2012), the
highest numbers were caught between late September and
early November, and, few adults were caught by the traps
between early of December, 2011 till late of July of the
second year (2012). Thus, results show that the seasonal
flight activity was affected by temperature as well as
rainfall, and thus no flight activity recorded at
temperature ≤ 10C and the number of captured
males\pheromone trap was observed to increase with
increasing temperature from 20-25C. In addition, very
low flight activity was recorded during the rainy periods.
Results of the present study showed that throughout two
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when temperatures were between 21C and 28C.
Economopoulos et al. (1982) also reported that in
Greece, when average temperature was below 9°C, the
olive fly did not show flight activity; also, as temperatures
surpass 29°C, adult flies become increasingly agitated and
above 35°C they become motionless (Johnson et al., 2011).
This research confirmed that throughout the season,
the sticky yellow traps were more efficient in capturing B.
oleae than the green sticky traps, but, both red and blue
traps rarely captured olive fruit flies.
According to other workers, yellow sticky trap was
found to attract the fly more than orange, red, green,
black, and white color trap (Neuenshwander and
Michelakis, 1978). In addition, Katsoyannos and
Kouloussis, (2001), reported that the yellow and orange
spheres trapped the greatest number of males of B. oleae.
CONCLUSIONS
- It's concluded that yellow color was the most
significantly than any other colors investigated in this
experiment.
- Flight activity of olive fruit fly was found to start at
early July and continued until the end of November in
Bethlehem area. B. oleae had three generations: the first
generation was in August-September, the second one was
in October and the third one was in mid-November.
- The climate changes (temperature and humidity)
determined the beginning of the flight activity.

years of study (2011and 2012), the seasonal flight activity of
B. oleae started in early July, and continued its activity
throughout the season till the mid of November during 2011.
While during 2012, the flight activity also started in early
July, and continued its activity up to late November.
Present results also demonstrated three peaks of B.
oleae flight activity were annually recorded throughout
the two years (2011and 2012), and those peaks were also
recorded on August-September; October and finally in
mid of November. In addition, the population of B. oleae
was very high in the second peak of flight activity which
coincides the repining period of olive fruits and before the
harvesting.
Those results are similar to that concluded by AlZaghal, (1985), in Jordan, who also reported three
generations, the first with a peak that appeared in late
July, the second with a peak which appeared in early
October and the third appeared near the end of October.
Furthermore, In Syria, Lebanon, the olive fruit fly had 45 generations yearly depending on local conditions
(Avidov and Harpaz, 1969; Vossen and Devarenne ,
2006).
Furthermore, the present study noted the relationship
between flight activities of B. oleae and the climatic
conditions including temperature as well as humidity and
rainfall, and thus, flight activity declines at temperature ≤
10C or ≥ 30C, and the number of captured
males/pheromone traps were observed to be highest at
temperature range from 20-25C. In addition, very low
flight activity was recorded during the rainy periods.
Thus, results of the present study were in agreement with
those found by Rice et al. (2003), they reported that the
flight activity of adult B. oleae was mainly depended on
temperature, fruit availability and seasonal phonology,
and their attraction to yellow-panel sticky traps. In
addition, Rice et al. (2003), found that also in the south
California coast, flight activity declined as maximum
daily temperatures rose above 32C, but, it increased

RECOMMENDATIONS
It is recommended to use Mass-Trapping Technique
from the beginning of the flight activity starting from
early July till end of November
ACKNOWLEDGEMENTS
Special thanks go to Palestinian Meteorological
Department for providing the Meteorological data and to
Land Research ARC-GIS maps.

-460-

Jordan Journal of Agricultural Sciences, Volume 13, No.2 2017

REFERENCES
Al Mommany, A. and Al Antary, T.2008, Plant Pests of

Valley.

Garden and Home , 2nd edition. Publication of The

Department

of

Entomology.

California

Agriculture, 65(1):29-33.

University of Jordan, Amman. 513 pp.

Kapatos, E. T. and Fletcher, B. S. 1983, Establishment of

Al-Zaghal, K. F., 1985, Some ecological aspects of the olive

economic injury levels for olive infestation by Dacus

fruit fly (Dacus oleae (Gmelin) Diptera: Tephritidae) in

oleae in Corfu. Entomologia Hellenica, 1: 37-45.

Jordan. M.Sc. Thesis, Plant Protection, Faculty of

Katsoyannos, B. I. and Kouloussis, N. A. 2001, Captures of

Agriculture. University of Jordan.

the olive fruit fly, Bactrocera oleae on spheres of

Al-Zaghal, K. and Mustafa, T. M. 1986, Flight activity of the

different colors. Entomol. Exp. Appl., 100: 165-172.

olive fruit fly in Jordan. Z. Ang. Ent, 102,58-62 .

Neuenschwander, P. and Michelakis, S.1978, Infestation of

Avidov, Z.; Harpaz, J. 1969, Plant Pests. Jerusalem Univsity

Dacus oleae (Gmelin) (Diptera: Tephretidae) at harvest

Press, 549 pp.

time and its influence on yield and quality of olive oil in

Belcari, A.; Bobbio, E. 1999, L’impiego del rame nel

Grete. Appl. Entomol., 86:420-33.

controllo della mosca delle olive, Bactrocera oleae.

Omar,

Informatore Fitopatologico, 49 (12): 52-55.

R.

J.,

2012,

Morphological

and

genital

characterization of the main Palestinian (Oleae europae

Broumas, T. G.; Haniotakis; G. Liaropoulos; C. Tomazou

L.) cultivars. M.Sc. Thesis, Faculty of Graduate Studies.

and T. Ragoussis, N. 2002, The efficacy of an improved

Al-Najah University. Nablus. Palestine.

form of the mass-trapping method, for the control of the

Palestinian Central Bureau of Statistics, 2010, Agricultural

olive fruit fly, Bactrocera oleae (Gmelin) (Diptera:

Statistics. Ramallah, Palestine.

Tephritidae): pilot scale feasibility studies. Journal of

Rice, R.E.; Phillips; P. A. Stewart-Leslie J. and Sibbett, G.

Applied Entomology, 126: 217-223.

S. 2003, Olive fruit fly population measured in Central

Caleca, V.; Rizzo; R. Battaglia I. and Piccionello, M. P.

and Southern California. Calif. Agric. 57:122-27.

2007, Tests on the effectiveness of mass trapping by eco-

Saour, G. and Makee, H. 2004, A kaolin-based particle film

trap (vioryl) in the control of Bactrocera oleae (Gmelin).

for suppression of the olive fruit fly Bactrocera oleae

Bulletin OILB/SROP, 30 (9): 139-145.

(Gmelin) (Diptera: Tephritidae) in olive groves. Journal

Economopoulos, A. P.; Haniotakis; G. E. Michelakis; S.

of Applied Entomology, 128: 28-31

Tsiropoulos; G. J. Zervas; A. Tsitsipis; J. A. Manoukas;

Tsolakis, H. and Ragusa, E.2002, Prove di controllo di

A. G. kiritsakis A. and Kinigakis P., 1982, Population

Bactrocera oleae (Gmelin) (Diptera: Tephritidae) con

studies on the olive fruit fly Dacus oleae (Gmelin)

prodotti a basso impatto ambientale. Phytophaga, 12:

(Dipetra, Tephritidae) in Western Crete. Z. Ang. Ent., 93:

141-147.

463-476.

Vossen, P.; Varela L. and Devarenne, A. 2006, Olive fruit

Johnson, M.W.; Wang; X. Nadel; H. Opp; S. B., Patterson,

fly. University of California. Cooperative Extension-

K. L. Leslie J. and Danne, M.2011, High temperature

Sonoma County.

affects olive fruit fly populations in California’s Central

-461-

The Seasonal Flight…

Abdul-Jalil Hamdan, Mohammad I. Al qurna

Fig 1: Flight activity of B. oleae in Bethlehem area during 2011 season using Jackson pheromone sticky traps (A:
Battir, B: Hindaza, and C: Tuqu').

Fig 2: Flight activity of B. oleae in three sites in Bethlehem area during 2011.
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Fig 3: Flight activity of B. oleae in Hindaza site during 2011 and2012.
Table 1. Means of total olive fruit flies that were trapped by various colored sticky traps. Mean* ± S.E

Mean
Males
Females
M+F

Yellow
139.0a±100
42.7a±25.10
182.0a±125.0

Green
46.7ab±20.5
18.0a±5.13
64.7a±25.2

Red
0.33b±0.33
0.33b±0.33
0.67a±0.33

Blue
1.67b±0.88
1.67b±1.67
3.33b±2.40

*: Means within the same row with different letters significantly differ at P value ≤0.05 (Using Fisher's pairwise comparisons).
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رﺻد ﻧﺷﺎط اﻟطﻳران اﻟﻣوﺳﻣﻲ ﻟذﺑﺎﺑﺔ ﺛﻣﺎر اﻟزﻳﺗون]Bactrocera oleae (Gmelin) [Diptera: Tephritidae
ﻓﻲ اﻟﻣﻧﺎطق اﻟﺟﺑﻠﻳﺔ ﻓﻲ وﺳط اﻟﺿﻔﺔ اﻟﻐرﺑﻳﺔ ﻓﻲ ﻓﻠﺳطﻳن
ﻋﺑد اﻟﺟﻠﻳﻝ ﺣﻣدان* و ﻣﺣﻣد اﻟﻘرﻧﺔ*

ﻣﻠﺧـص
ﺗﻌد أﺷﺟﺎر اﻟزﻳﺗون ) (Olea europaea L.ﻣن أﻫم اﻷﺷﺟﺎر اﻟﻣﺛﻣرة ﻓﻲ ﻓﻠﺳطﻳن وﺗﻌد ذﺑﺎﺑﺔ ﺛﻣﺎر اﻟزﻳﺗون Bactrocera
 oleaeأﻫم اﻵﻓﺎت اﻟﺣﺷرﻳﺔ اﻟﺗﻲ ﺗﻬﺎﺟﻣﻬﺎ ﺑﻣﻧطﻘﺔ ﺣوض اﻟﺑﺣر اﻷﺑﻳض اﻟﻣﺗوﺳط ﺑﻣﺎ ﻓﻳﻬﺎ ﻓﻠﺳطﻳن .ﺗم ﺗﻧﻔﻳذ ﻫذﻩ اﻟدراﺳﺔ ﻓﻲ ﻣﻧطﻘﺔ
ﺑﻳت ﻟﺣم وﺷﻣﻠت اﻟدراﺳﺔ ﻋﻠﻰ ﺻﻧﻔﻳن ﻣن أﺷﺟﺎر اﻟزﻳﺗون ﻫﻣﺎ اﻟﻧﺑﺎﻟﻲ واﻟﺑﻠدي ﺧﻼﻝ ﻣوﺳﻣﻲ  2011و  .2012دﻟت اﻟﺑﻳﺎﻧﺎت اﻟﻣﺗﺣﺻﻝ
ﻋﻠﻳﻬﺎ ان ﻧﺷﺎط طﻳران ﺣﺷرة ذﺑﺎﺑﺔ ﺛﻣﺎر اﻟزﻳﺗون ﻗد ﺑدأ ﻓﻲ ﺑداﻳﺔ ﺷﻬر ﺗﻣوز واﺳﺗﻣر ﺣﺗﻰ ﻧﻬﺎﻳﺔ ﺷﻬر ﺗﺷرﻳن ﺛﺎﻧﻲ ﻣﺳﺟﻼ ﺛﻼث ﻗﻣم
ﻟﻧﺷﺎط طﻳران اﻟﺣﺷرة .ﻓﻘد ﺳﺟﻠت اﻟﻘﻣﺔ اﻷوﻟﻰ ﺧﻼﻝ ﺷﻬري آب وأﻳﻠوﻝ ،ﻛﻣﺎ ﺳﺟﻠت اﻟﻘﻣﺔ اﻟﺛﺎﻧﻳﺔ ﻓﻲ ﺷﻬر ﺗﺷرﻳن أوﻝ واﻟﻘﻣﺔ اﻟﺛﺎﻟﺛﺔ ﻓﻲ
ﻣﻧﺗﺻف ﺷﻬر ﺗﺷرﻳن ﺛﺎﻧﻲ .وﻗد ﺗﺄﺛر ﺣرﻛﺔ ﻧﺷﺎط اﻟطﻳران ﻟﻠﺣﺷرة ﺑﺻﻔﺔ اﺳﺎﺳﻳﺔ ﺑدرﺟﺔ اﻟﺣ اررة و اﻟرطوﺑﺔ اﻟﻧﺳﺑﻳﺔ .وأﻧﻌﻛس ذﻟك ﻋﻠﻰ
ﺑداﻳﺔ ﻧﺷﺎط اﻟطﻳران وﻋدد أﺟﻳﺎﻝ اﻟﺣﺷرة .وﻣن ﻧﺎﺣﻳﺔ أﺧرى ﻓﻘد أﻛدت اﻟﻧﺗﺎﺋﺞ اﻟﻣﺗﺣﺻﻝ ﻋﻠﻳﻬﺎ أن اﻟﻣﺻﺎﺋد اﻟﻼﺻﻘﺔ اﻟﺻﻔراء ﻛﺎﻧت
اﻷﻋﻠﻰ ﻓﻌﺎﻟﻳﺔ ﻓﻲ ﺟذب وﺻﻳد ذﺑﺎﺑﺔ ﺛﻣﺎر اﻟزﻳﺗون ﻣﻘﺎرﻧﺔ ﻣﻊ اﻟﻣﺻﺎﺋد اﻟﺧﺿراء ﻓﻲ ﺣﻳن ان ﻓﺎﻋﻠﻳﺔ ﻛﻝ ﻣن اﻟﻣﺻﺎﺋد اﻟﺣﻣراء واﻟزرﻗﺎء
ﻛﺎﻧت ﻣﺗدﻧﻳﺔ ﻓﻲ رﺻد ﻧﺷﺎط طﻳران ذﺑﺎﺑﺔ ﺛﻣﺎر اﻟزﻳﺗون.
اﻟﻛﻠﻣﺎت اﻟداﻟﺔ :ذﺑﺎﺑﺔ ﺛﻣﺎر اﻟزﻳﺗون ، Bactrocera oleae ،ﻧﺷﺎط طﻳران ،ﻓﻠﺳطﻳن.

* ﻛﻠﻳﺔ اﻟزراﻋﺔ ،ﺟﺎﻣﻌﺔ اﻟﺧﻠﻳﻝ ،اﻟﺧﻠﻳﻝ ،ﻓﻠﺳطﻳن.
ﺗﺎرﻳﺦ اﺳﺗﻼم اﻟﺑﺣث  2016/5/17وﺗﺎرﻳﺦ ﻗﺑوﻟﻪ .2016/8/15
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