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Table 1. Total weekly precipitation for the period from the
beginning of the rainy season until the end of the olive
harvest during 2017 and 2018, estimated in millimeters.
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Figure 1. Population dynamics of olive fruit fly adult males during 2017 and 2018 seasons.
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Table 2. The beginning and end of each activity period of olive fruit fly and the duration and abundance of each period during
the 2017 and 2018 seasons.
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Table 3. Correlation equations between the average
population of olive fruit fly males and means of temperature

and relative humidity during 2017 and 2018 seasons.
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Figure 2. The weekly changes in the average population of olive fruit fly male adults and its relationship to the weekly changes

of mean temperature and relative humidity during 2017.
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Figure 3. The weekly changes in the average population of olive fruit fly male adults and its relationship to the weekly changes
of mean temperature and relative humidity during 2018 season.
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Table 4. Monthly and seasonal abundance of male adults of the olive fruit fly during 2017 and 2018 seasons.
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Values followed by the same capital letters in the same row are not significantly different at P=0.05. Likewise, values followed by small letters
in brackets in the same column are not significantly different at P=0.05.
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Abstract
Diab, N., E. Al-Jouri, M. Dawoud and A. Jalloud. 2021. Activity Monitoring of Olive Fruit Fly, Bactrocera oleae (Rossi)
Males, and Effect of Temperature and Relative Humidity, at Al Quneitra Governorate, Southern Syria. Arab Journal of
Plant Protection, 39(2): 116-125.

This study was carried out in Al Quneitra governorate, Syria during 2017 and 2018 seasons with the aim of monitoring the activity of
olive fruit fly Bactrocera oleae (Rossi) (Diptera: Tephritidae) males, in three locations of similar altitude (945-989 m above sea level), in
addition to evaluating the effect of temperature and relative humidity on males activity using pheromone traps. The results obtained showed
that olive fruit fly male adults activity began in the last week of May 2017 season and in the 3™ week of May 2018 season. Male adult's
population reached a peak in the 4™ week of September, with an average of 126.43+33.70 males/trap in 2017 season, whereas their peak in
2018 season was reached in mid-September with an average of 205.2+15.51 males/trap. Number of activity periods for males differed according
to the season of study, and number of activity periods was 3 in 2017 and 4 in 2018. The duration of the activity period ranged from 4 to 11
weeks. The results obtained also showed a weak correlation effect of temperature and relative humidity on males activity during the two
seasons, and its value was +0.16, +0.048, respectively. The monthly abundance of males differed during one season. Statistical analysis showed
that the highest monthly abundance in 2017 season was in October, with an average of 192.07+14.94 males/trap with a significant difference
in relation to the rest of the months, whereas in 2018 season it reached the highest monthly abundance in September, with an average of
420.33+15.18 males/trap, which significantly outperformed the rest of the months. Seasonal abundance of 2018 was significantly higher than
in 2017.

Keywords: Olive fruit fly, Bactrocera oleae, males’ activity, pheromone traps, temperature, relative humidity, Al Quneitra Governorate.

Affiliation of authors: N. Diab?’, E. Al-Joury?, M. Dawoud® and A. Jalloud*. (1) Research Center of Damascus Country Side, General
Commission of Scientific Agricultural Research (GCSAR), Damascus, Syria; (2) Entomology Division, Plant
Protection Department, Commission of Scientific Agricultural Research (GCSAR), Damascus, Syria, Email:
ejouri73@gmail.com; (3) Plant Protection Division, Konaitra Agricultural Directorate, Ministry of Agriculture,
Konaitra, Syria; (4) Biological Control Division, Hama Agriculture Directorate, Hama, Syria.

References

&bl

Dl LA ALSiall B lay) iy sk 2014 Aalad )
Bactrocera oleae (Geml.) (Diptera:Tephritidae) ¢ s ¥
ddilan (e Adladl) Aihaiall 5 pans (e Al dahid)
1972. Environmental studies on olive fruit fly Dacus ala daala del 3l AS ol g€ Al Ay yse cla
oleae G. (Tephritidae, Diptera) along the Syrian coast. Claia 108 A s
12" Science Week, Directorate of Scientific Research, [Edris, O. 2014. Development of integrated pest

Syria. (In Arabic).] . _ management of olive fruit fly Bactrocera oleae (Geml.)
Achouche, A., F. Abbassil, A. Benzahra and Z. Djazouli. (Diptera: Tephritidae) in western Homs and northern

2019. Study of population dynamics of the °_“V€ fruit Aleppo Governorate, Syria. PhD dissertation, Faculty
fly Bactrocera oleae (Diptera, Tephritidae); (Rossi, of Agriculture, University of Aleppo, Syria. 108 pp. (In
é?g?) in 9thg()r€;1e321g;4henna area. Ukrainian Journal of Arabic).]
cology, 9. sU9-314. 8l yrall o sall g Al gl Ll 2019 ey cGage
Broufas, G.D., M.L. Pappas and D.S. Koveos. 2009. Effect ﬁi‘fﬁ C.AJ:J.}‘ LA_\ \_‘jfu )\:u‘ Y1 sl i&jj ‘L.H”
- A ) X ; A 5 0e 05l S LA gall clac Yl alae ] 5 de &
of relative humidity on longevity, ovarian maturation, K ¢ iale Al s cnsh ok Aiilaa b daiad)
and egg production in the olive fruit fly (Diptera: S 2 R oy f T
Tephritidae). Annals of the Entomological Society of ) Aada 93 Ay (] Axala (A _JJS
America, 102: 70-75. [Darwish, R. 2_019. Ef_fect of enw_ronmental conditions, and
geographic location on species and humbers of natural

https://doi.org/10.1603/008.102.0107 _ . ! >
Bueno, M. and O. Jones. 2002. Alternative methods for enemies of the olive fruit fly in Tartous Governorate,
Syria. MSc thesis, Faculty of Agriculture, Baath

controlling the olive fly, Bactrocera oleae, involving ) ) ! .
University, Syria. 93 pp. (In Arabic).]

semichemicals. IOBC-wprs Bulletin, 25: 1-11. . ) - R
1972 g Gl g 9 0@ Jaildaa Gk ¢ Cpps oallad
Dacus oleae G. ¢sbil L 4l o A clul o

S alall g gl (5 ) gud) Jalidl 8 (Tephritidae, Diptera)
A s doalall Sisadl 4 o e
[Kotloby, H., B. Mikhaeil, S. Shahrour and Gh. Jabbour.

123 Arab J. PI. Prot. Vol. 39, No. 2 (2021)


https://doi.org/10.1603/008.102.0107

Malheiro, R., S. Casal, P. Baptista and J.A. Pereira. 2015.
A review of Bactrocera oleae (Rossi) impact in olive
products: From the tree to the table. Trends in Food
Science and Technology, 44: 226-242.
https://doi.org/10.1016/j.tifs.2015.04.009

Mansour, A.A., K. Kahime, M. Chemseddine and A.
Boumezzough. 2015. Study of the population
dynamics of the olive fly, Bactrocera oleae Rossi.
(Diptera, Tephritidae) in the region of Essaouira. Open
Journal of Ecology, 5: 174-186.
https://doi.org/10.4236/0je.2015.55015

Mazomenos, B.E. 1989. Biology and physiology; mating
pheromones; Dacus oleae. Pages 169-178. In: Fruit
Flies: Their Biology, Natural Enemies and Control.
A.S. Robinson and G. Hooper (eds.). Volume 3A-3B.
World Crop Pests, Elsevir, Amsterdam, The
Netherlands. 372 pp.

Meats, A. 1989. Water relations of Tephritidae. Pages 241-
247. In: Fruit Flies: Their Biology, Natural Enemies
and Control. W. Helle, A.S. Robinson and G. Hooper
(eds.). Vol. 3A. Elsevier, Amsterdam, The Netherlands.

Medjkouh, L., A. Tamendjari, S. Keciri, J. Santos, M.A.
Nunes and M.B P.P. Oliveira. 2016. The effect of the
olive fruit fly (Bactrocera oleae) on quality parameters,
and antioxidant and antibacterial activities of olive oil.
Food and Function, 7: 2780-2788.
https://doi.org/10.1039/c6f000295a

Nardi, F., A. Carapelli, J.L. Boore, G.K. Roderick, R.
Dallai and F. Frati. 2010. Domestication of olive fly
through a multi-regional host shift to cultivated olives:
comparative dating using complete mitochondrial
genomes, Molecular Phylogenetics and Evolution, 57:
678-686.
https://doi.org/10.1016/j.ympev.2010.08.008

Raspi, A., E. lakono and A. Canale. 2002. Variable
photoperiod and presence of mature eggs in olive fly
Bactrocera oleae (Rossi) (Diptera: Tephritidae). Redia,
85:111-119.

Rice, R. 2000. Bionomics of the olive fruit fly, Bactrocera
(Dacus) oleae. University of California Plant
Protection Quarterly, 10:1-5.

Rizzo, R. and V. Caleca. 2006. Resistance to the attack of
Bactrocera oleae (Gmelin) of some Sicilian olive
cultivars. Pages 35-42. In: Proceedings of Olivebioteq
2006, Second International Seminar 2Biotechnology
and quality of olive tree products around the
Mediterranean Basin November 5th-10th, Mazara del
Vallo, Marsala, Italy.

Teruya, T. 1990. Effect of relative humidity during pupal
maturation on subsequent adult eclosion and flight
capability of the melon fly, Dacus -cucurbitae
Coquillett (Diptera, Tephritidae). Applied Entomology
and Zoology, 25: 521-523.
https://doi.org/10.1303/aez.25.521

Torrini, G., G. Mazza, C. Benvenuti and P.F. Roversi.
2017. Susceptibility of olive fruit fly, Bactrocera oleae
(Diptera: Tephritidae) pupae to entomopathogenic
nematodes. Journal of Plant Protection Research, 57:
318-320.
https://doi.org/10.1515/jppr-2017-0030

Daane, K.M. and M.W. Johnson. 2010. Olive fruit fly:
managing an ancient pest in modern times. Annual
Review of Entomology, 55: 151-69.
https://doi.org/10.1146/annurev.ent0.54.110807.09055
3

Fletcher, B.S. 1987. The biology of dacine fruit flies.
Annual Review of Entomology, 32: 115-144.
https://doi.org/10.1146/annurev.en.32.010187.000555

Genc, H. 2014. Adaptation process of wild population of
olive fruit fly Bactrocera oleae (Rossi) (Diptera:
Tephritidae) into the laboratory. Pages 186-189. In:
International Conference on Biological, Civil and
Environmental Engineering (BCEE-2014) March 17-
18, 2014, Dubai (UAE).

Genc, H. and J.L. Nation. 2008. Maintaining of Bactrocera
oleae (Gmelin.) (Diptera:Tephritidae) colony on its
natural host in the laboratory. Journal of Pest Science,
81: 167-174.
https://doi.org/10.1007/s10340-008-0203-3

Girolami, V., F.A. Strapazzon and P.F. deVerloni. 1983.
Insect/plant relationships in olive flies: general aspects
and new findings. Pages 258-267. In: Proceedings of a
Symposium on Fruit Flies of Economic Importance. R.
Cavalloro  (ed.). Commission of European
Communities/International Organization for Biological
Control International Symposium, 16-19 November
1982, Athens, Greece.

Grasso, F., M. Coppola, F. Carbone, L. Baldoni, F.
Alagna, G. Perrotta, J. A. Pearez-Pulido, A.
Garonna, P. Facella, L. Daddiego, L. Lopez,
A.Vitiello, R. Rao and G. Corrado. 2017. The
transcriptional response to the olive fruit fly
(Bactrocera oleae) reveals extended differences
between tolerant and susceptible olive (Olea europaea
L.) varieties. Plos One, 12: e0183050.
https://doi.org/10.1371/journal.pone.0183050

Gucci, R., G. Caruso, A. Canale, A. Loni, A. Raspi, S.
Urbani and A. Taticchi. 2012. Qualitative changes of
olive oils obtained from fruits damaged by Bactrocera
oleae (Rossi). HortScience, 47: 301-306.
https://doi.org/10.21273/HORTSCI.47.2.301

Hawkes, N.J., R.W. Janes, J. Hemingway and J. VVontas.
2005. Detection of resistance-associated point
mutations of organophosphate-insensitive acetyl
cholinesterase in the olive fruit fly, Bactrocera oleae
(Gmelin). Pesticide Biochemistry and Physiology, 81:
154-163. https://doi.org/10.1016/j.pestbp.2004.11.003

Hoelmer, K.A., A.A. Kirk, C.H. Pickett, K.M. Daane and
M.W. Johnson. 2011. Prospects for improving
biological control of olive fruit fly, Bactrocera oleae
(Diptera: Tephritidae), with introduced parasitoids
(Hymenoptera). Biocontrol Science and Technology,
21: 1005-1025.
https://doi.org/10.1080/09583157.2011.594951

lannotta, N. and S. Scalercio. 2012. Susceptibility of
cultivars to biotic stresses. Pages 81-106. In: Olive
Germplasm: The olive cultivation, table olive and olive
oil industry in Italy. I. Mazzalupo (ed.). Intech Open
Access Publisher. https://doi.org/10.5772/52036

JMP®SAS. 2010. Version 9.0.0 software. SAS Institute Inc.,
Cary, NC 27513, USA.

(2021) 2 220 <39 alaa cdy ol il LBy Ao 124


https://doi.org/10.1146/annurev.ento.54.110807.090553
https://doi.org/10.1146/annurev.ento.54.110807.090553
https://doi.org/10.1146/annurev.en.32.010187.000555
https://doi.org/10.1007/s10340-008-0203-3
https://doi.org/10.1371/journal.pone.0183050
https://doi.org/10.21273/HORTSCI.47.2.301
https://doi.org/10.1016/j.pestbp.2004.11.003
https://doi.org/10.1080/09583157.2011.594951
https://doi.org/10.5772/52036
https://doi.org/10.1016/j.tifs.2015.04.009
https://doi.org/10.4236/oje.2015.55015
https://doi.org/10.1039/c6fo00295a
https://doi.org/10.1016/j.ympev.2010.08.008
https://doi.org/10.1303/aez.25.521
https://doi.org/10.1515/jppr-2017-0030

Vontas, J., M. Hejazi, N.J. Hawkes, N. Cosmidis, M. Tsolakis, H., E. Ragusa and P. Tarantino. 2011. Control

Loukas and J. Hemingway. 2002. Resistance- of Bactrocera oleae by low environmental impact
associated point mutations of organophosphate methods: NPC methodology to evaluate the efficacy of
insensitive acetylcholinesterase, in the olive fruit fly lure-and-kill method and copper hydroxide treatments.
Bactrocera oleae. Insect Molecular Biology, 11: 329- Bulletin of Insectology, 64: 1-8.

336. Tzanakakis, M.E. and D.S. Koveos. 1986. Inhibition of
https://doi.org/10.1046/j.1365-2583.2002.00343.x ovarian maturation in the olive fruit fly, Dacus oleae

(Diptera: Tephritidae), under long photophase and an
increase of temperature. Annals of the Entomological
Society of America, 79: 15-18.
https://doi.org/10.1093/aesa/79.1.15

Received: December 10, 2020; Accepted: May 17, 2021 2021/5/17 : 543 o 488 gall f ) $2020/12/10 D) fo

125 Arab J. PI. Prot. Vol. 39, No. 2 (2021)


https://doi.org/10.1093/aesa/79.1.15
https://doi.org/10.1046/j.1365-2583.2002.00343.x

