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This study focuses on the observation of changes in the demographic parameters of olive fly over time in two regions, Mitidja
and Mezghana region, the method consists in identifying certain biotic and abiotic factors that can play a role on the
variations of these parameters; on the other hand we tested new food attractiveness in a trapping method.

The Results showed that the demographic parameters (emergence, parasitism and mortality) are influenced by the year and
by the region factor with a very high emergence rate above 50%; On the other hand, the rate of parasitism remains low with a
maximum value of 33.23% recorded in Mezghenna, regarding nymphal mortality the maximum value is recorded in
Chebacheb with 26.44%.

Furthermore, the study of the efficiency of nitrogen fertiliser (Urea 46 unit) on the catches of adults showed us that the best
concentration of attraction is 6%; on the other hand, the yellow color of the traps positively influences the catches of
Bactroceraoleae.
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Introduction

In Algeria, Arboriculture is dominated by olive tree that stretches around nearly 315000 ha, with millions of olive trees,
according to (ITAFV, 2015), with an annual production of 47473 ton of Olive and 9351 cubic meter of Olive Oil (ONFA, 2015).
Despite, all this important supply of Olive Tree, the Algerian Inland trade market is not satisfied (ITAFV, 2015).

Olive Tree is susceptible to attacks of several pests, indeed, it is considered home to a quite rich and diversified fauna,
including notorious phytophagous species, in which the economic damages often require interventions to save both
quantitative and qualitative production (Hamiche et al., 2004).

Bactrocera oleae (Diptera, Tephritidae), commonly known as Olive fruit fly, is considered the most serious pest in the
cultivation of olive in Mediterranean Basin counties (Economopoulos, 2002; Danne et al., 2010; Skouras et al., 2007;
Arambourg, 1986). Also in Southern Europe, Middle east and along the East coast of Africa to South Africa, This fly can
develop and survive in any region in the world olive is grown (EImessoussi et al., 2010).

The caused damages mean an economic sanction in terms of both quantity and quality. Quantitative damages are more
pronounced when the Larva complete its development cycle, which boil down to the removal of the significant proportion of
the pulp, caused by the Larvae and the premature falling of the fruit (Cimato, 1990). Qualitative changes of oil have been most
studied by many researchers (Malheiro et al., 2016; Gucci et al., 2012; Mraicha et al., 2010).

The activity of the olive fruit fly is due to several factors including Latitude, Altitude, what the tree contains, Irrigation
(Neuenschwander et al., 1986), temperature (Raspi et al., 2005; Geng et al., 2008), Relative Humidity (Broufas, 2009), the
Variety (Rizzo et al., 2006), the Physicochemical Characteristic of the Drupe (Mraicha et al., 2011) and the activity of parasites
(Kapaun et al., 2010 ) etc.

According to (Belhoucine, 2003), an optimal integration of the Fruit flies control methods, cannot be fulfilled without an
understanding of the biology of their population, in particular their dynamic.

Until the moment, the majority of information on the fluctuation in the population of these insects is based on the trapping of
adults. However, these data have only a relative importance and reliability as the captures adults represent only a part of the
population ( Kapatos, 1989).

In Algeria, the study ofthe olive flybioecologyis not very well known. For these reasons, we thought it important to follow the
evolution of the olive fly in time in two regions, the Mitidja region that was represented by three stations (Chebacheb (a);
Meftah (b) and OuledYaiche (c)), and the Mezghana (d) region.
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In our study, we tried to identify certain biotic and abiotic factors that can play on the demographic parameters of the olive
fly; on the other hand, we tested a new food attractant in a trapping method.

Materials and methods

Geographical location of the study areas

The Mitidja area: The Mitidja is a vast plain south of Algiers, its area is about 1400 km? ( Hadjoudji, 2014; Kayser, 1980; Baha,
1997), elongated, it extends about hundred kilometers from Est to West, and ranging in width from 5 to 20 km. Bordered by
two high terrains. The hills of the Algerian Sahel in north, and by the Atlas Blideen in south. From west to Est, the plain
crosses the following prefectures Tipaza, Blida, Algiers and Boumerdes. It is situated between longitudes 2° 3200 to 3°19'00
and latitudes 36°25'17 to 36°47'40 (Sbargoud, 2016).

This region is considered as potential abricultural area. Indeed, trees statistics show the existence of several species and
verities of fruit trees such as citrus, olive, vine, apricot, peach and fig...etc. The experimental work in Mitidja took place in
three sites, first site is Chebacheb (a), it is located 25 km southeast the capital Algiers, the second site (b) took place in the
municipality of Meftah 41 km from Blida, the last site (c) took place in OuledYaichein the experimental area of Saad Dahleb
University.

The Mezghanna area: The municipality of Mezghana is located in the Tellian Atlas centre, with an average altitude of 450 m
and 700 m, a typical Mediterranean climate with annual rainfall of 641 mm and an average temperature of 8 °C in winter and
24.5 °Cin summer.

As a relief, relatively high slopes characterize this area, bordered by five communes, Tablat and Aissaouia in the North,
Bouchrahil in the East, SidiErrabie in the South and Mihoub municipality in the West.

The flora of the study area, initially, from implanted vegetables, exotic and indigenous plants, mainly represented by Cedrus
Atlntica, was later enriched by tree species such as the olive tree, almond tree, fig tree and vine... etc. this vegetation cover
allowed wildlife, such as birds, snakes, arthropods, and mammals to colonize the environment. The experimental work in
Mezghana commune was conducted at a single site (d) which is located on the eastern side of the region’(Figure 1).

a) GPS data : 36°41'50"N3°17'36"E E

> - L
(c) GPS data: 36°20'34”N 3°19'08"E (d) GPS data: 36°30°36°N 2°52'43"E
Figure 1. Geographical location of the study area.

Climate of study area: The climate of the study areas belongs to the warm temperate or temperate climate family. Rain falls
mainly in winter, with a relatively little rain in summer. The classification of K&ppen-Geiger is of type Csa (Mediterranean
climate was hot) (Figure 2).
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a :36°41'50°°N3°17°36°°E GPS data b: 36°36°16"°N 3 °12°06"’E GPS data
€ :36°20°34°°N 3°19°08°°E GPS data d : 36°30°36°N 2°52°43”°E GPS data

Figure 2. Climatic chart of study areas; a: Chebacheb; b: Meftah; c: Ouled Yaiche; d: Mezghenna.

Follow-up of incubations and hatching of pupae

The work and the survey data of (Medjdoub, 2010; Belhoucine, 2003); formed the basis of this study to estimate the rate
parasitism of B. oleae, and whether there is a biological control. The simplest method consist in taking samples of olive,
breeding them to count the flies and parasites that emerge in. For this reason, we have collected 300 olive fruit each month
during the whole period of ripening of fruits (in 2016 and 2017) in each olive grove. The harvested olives are deposited inside
cans, while pupae are counted and deposited as in pillboxes and petri dishes during the breeding period.

Two weeks later, the emergence of adults is controlled regularly. We enumerate flies and parasitoides emerged to assess the
rate of parasitism and the nature of the parasitoide. Also, Farms allow to estimate survival and therefore mortality rated
pupae.

Study of the effectiveness of nitrogen fertiliser on adult catches

The study of the efficacy of nitrogen fertiliser on the olive fly monitoring was carried out in the Mezghannaregion of Medea.
The working method is based on the use of yellow food traps containing chemical attractants (nitrogen fertilizers) in order to
collect flies to limit their population and descendants.We installed 4 food traps for each concentrations of fertilizer(0%; 2%;
3%; 6% and 9%).

Study of the influence of traps colors on adult catches

This study is based on comparing adult catches of olive fly in food traps of deferent colors (yellow and transparent); we
installed four baited traps with 3% of nitrogen fertilizer for each trap type.

Results and discussion

Follow-up of incubations and hatching of pupae

Variation in percentage of different demographic parameters (emergence of olives, nymphal mortality, parasitism) in the
Mediterranean climate of the CSA type (Figure 3 and Table 1).

The study of the emergence of Bactrocera oleae in the climate type Csa showed a very high percentage in 2017 with about
80%; Moreover we observed a low parasitism rate varies between 6.5% in 2017 and 27.15% in 2018.For mortality, we
recorded an average rate lower than 20% throughout the whole study period.

Variation in percentage of the different demographic parameters (Emergence of B oleae; Nymphal mortality; Parasitisme ) in
the different study area (Figures 4-6; Table 2).

According to the study areas, the highest rate of parasitism is recorded in Mezghana (D) with 33.23%, followed Ouledyaiche (c)
with 21.49%, while in Meftah (a) and Chebacheb (a) the percentage is less than 10% (Figure 5, Table 2).

As regards the emergence of the Bactrocera olea, we observed a rate above 50% in all regions, while the Metfah olive grove (B)
recorded the highest percentage with 82.26% (Figure 5; Table 2).

Returning to Nymphal mortality, (Figure 6; Table 2), the observation of deferent percentages of mortality showed that
Chbacheb’s Olive Grove (a) was most affected with 26.44%, followed Ouledyaiche station with 15.57%, for aillor, Meftah (b)
and Mezghana (d) respectively recorded very low rates, of about 10.45% and 10%.

The Effect of climate factors on the demographic parameters

The regional climate acts as a favorable factor limiting the numerical abundance of populations (Benassy, 1975). Temperature
is the most important factor in weathering ( Dreux, 1980). It determines the distribution and reproduction of botanical and
animal species (Benassy, 1975; Heie, 1987). Temperature variations determine vertical and seasonal migration of populations
(Claude et al., 1984). Temperatures fluctuate continuously, at all time and space scales. For insects, there is always a thermal
preferendum allows them to choose their biotope.

The demographic characteristics of host-parasitoid relationships
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There is a considerable amount of work, sometimes experimental but often theoretical, which sought to describe, understand
and therefore explain the temporal fluctuations in the numbers of parasitoids and their hosts.There are several reasons for
this decades-long research effort.The first is that the ecological characteristics of the functioning of parasitoids, as they have
just been quickly described above, lend themselves quite easily to mathematical formalization.For example, unlike predators,
only adult females search for and attack hosts.Moreover, since the laying of an egg causes the death of the attacked host in
all cases, there is a direct link between the effectiveness of parasitoid female research and the mortality rate of the hosts.As
well as, the reproductive efficiency of parasitoid females is directly related to the number of hosts attacked. Finally, the host
and the parasitoid most often have similar generation times.Another reason relates to the use of parasitoid insects in crop
protection to control crop insect pests; in this case, the objective is to reduce the number of hosts. A detailed understanding
of the demographic mechanisms involved in relations between the two partners is essential in this respect (Wajnberg, 2012).

Table 1. Percentage of the different demographic parameters (Emergence of B oleae; Nymphal mortality; Parasitisme) in the
Mediterranean climate type CSA.

Demographic parameter % 2017 2018

Emergence of B oleae% 79.8 534
Nymphal mortality% 13.7 194
Parasitism% 6.5 27.2
Demographic parameter %
79,83
80 -
60 4 53,41
40 - 27,15
19,43
13,67
Emergence of B Nymphal Parasitisme %
oleae % mortality %

Figure 3. Average percentage of the different demographic parameters (Emergence of B oleae; Nymphal mortality;
Parasitisme ) in the Mediterranean climate type CSA.

Table 2. Percentage of the different demographic parameters (Parasitisme; Emergence of B oleae and Nymphal mortality) in
the different study area.

Region Parasitism % Emergence of Bactrocera oleae % Nymphal Mortality %
Chebacheb (a) 9.75 63.81 26.44
Meftah (b) 7.29 82.26 10.45
Ouled Yaiche (c) 21.49 62.94 15.57
Mezghenna (d)  33.23 56.77 10
Parasitisme %
33,23

35
30 2149
15 -
n 975
15 ' 7,29
10
5

Chebacheb Meftah(b) Ouled  Mezghenna
(a] Yaiche (¢} )]

Figure 4. Average percentage of parasitism in the different study areas (%).
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Figure 5. Average percentage of emergence of Bactrocera oleae.

Nymphal Mortality %
26,44

15,57

15 - 1045
10 -
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Chebacheb Meftah(b) Ouled  Mezghenna
[a) Yaiche [c] {d}

Figure 6. Average percentage of nymphal mortality in the different study area (%).

Parasitoide identification
This study is a permis of identifier in parasitoide from the family of Braconidae, Opius concolor, This species was placed in

the subgenus Psyttalia by (Fischer, 1987) and subsequently elevated to generic rank by (Wharton, 1987). Most of the countries
that suffer from B. oleae damage have conducted studies on the rearing of P. concolor for use in biological control of the pest
(Biliotti and Delanoue, 1959; Jannone and Binaghi, 1959; Avilla and Albajes, 1983; Raspi and Loni, 1994).

Figure 8. Nymphs of Bactrocera oleae after incubation.
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Figure 10. Psyttalia (Opius) concolor.

Variation in olive fruit fly catches as a function of nitrogen fertilizer (urea 46 units) concentration and the color of
food traps (Figures 7-10, Table 3):

The results showed that the catch of the diptera increases with the concentration of the attractant (nitrogen fertilizer), the
maximum value is recorded at 6% with 152 flies; Beyond this concentration we observed a decrease in catches of
Bactroceraoleae, 113 individuals were caught at 9% fertilizer.

Regarding the color effect of the traps on the attraction of the olive fly, comparison of yellow and transparent traps that
baited with 3% fertilizer showed that the color of the traps positively influences diptera catches (146 flies for yellow traps and
70 flies for transparent traps) (Figure 11).

Table 3. Variation in olive fruit fly catches as a function of nitrogen fertilizer concentration and the color of food traps.

Concentration of nitrogen fertilizer (Urea 46) Yellow food trap Transparent food
% trap
0% 2% 3% 6% 9% 3% (c6)
(c1) (c2) (c3) (c4) (c5)
Catch number of the olive fruit fly 2 96 146 152 113 70
Number of Fly
160 -
140 -
120 -
100 -
80 -
60 -
40 -
201 P4
0 T T T I T I
cl c2 c3 c4 c5 c6

Figure 11. Variation in olive fruit fly catches as a function of nitrogen fertilizer concentration and the color of food traps.
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Conclusion

The demographic parameters of Bactroceraoleae were studied for two years in 2017 and 2018; the follow-up of incubations
and the outbreak of pupae allowed us to retain several points:

* Psytallia (Opius) concolor was the only parasitoid observed throughout the study period.

* The variation in deferential parameters in the Mediterranean climate type, CSA showed us that there is always an annual
change in the emergence of parasitism and nymphal mortality.

* Variation of deferential endpoints across study areas explained the effect of microclimate on the dynamics of Bactrocera
oleae population parameters.

Furthermore, the study of the efficiency of nitrogen fertiliser (Urea 46 unit) on the catches of adults showed us that the best
concentration of attraction is 6%; on the other hand, the yellow color of the traps positively influences the catches of
Bactroceraoleae.
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