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ABSTRACT 
This study was to monitor changes in populations of fruit fly Ceratitis capitata on different fruit 
varieties using different types of traps. The fruit varieties used for the study were; apricot (Hâtif 
Colomer and Bulida), peach (Redhaven and Cardinal), orange (Thomson) and varieties of fig 
tree (Thaghanimth: white fig; Ajenjar: Black fig). Traditional gobes flies, Procida gobes flies, 
Reamol GF and Pherocon CM traps were used.  
The highest number of flies was recorded on orange trees (Thomson) and the second highest on 
fig trees. The lowest catch was observed on peach trees during conditions specific to the year 
2005. The flies were trapped to determine changes in populations of C. capitata. 
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INTRODUCTION 
The Mediterranean fruit fly Ceratitis 
capitata Wied. is an especially formidable 
polyphagous pest that attacks more than 250 
plant species. It causes extensive damage 
particularly to apricots and peaches in the 
summer and to figs in the autumn (Ali 
Ahmed-Sadoudi 2007). The infestation is 
visible on the fruit through a small 
blemished patch surrounding a puncture 
which expands over time. A depression is 
formed below the decayed tissue causing the 
fruit to drop prematurely. The method of 
integrated pest control was to attract flies 
using an attractive sex lure and trap them 
with treatment tapes using a blend of 
attractive food to monitor populations. The 
sex pheromone Trimedlure is the sex 
pheromone usually used. Furthermore, 
significantly higher numbers of C. capitata 
were captured in traps baited with 
Trimedlure during the fruit ripening stages 
in mango and apple orchards (Baker et 

al.1990). This method was common practice 
for control of tephritids and those of other 
genera on their respective hosts such as 
Bactrocera invadens (Drew, Tsuruta and 
White) on mango and citrus (Utomi 2006), 
Anastrepha obliqua (Macquart) on mango 
(Zahler 1991) and Bactrocera dorsalis on 
mango, peach and pear (Hui and Jianhong 
2007).  
Recently, a novel and versatile synthetic 
preparation has been identified, (E)-non-6-
en-1-ol; a sex pheromone derived from the 
Mediterranean fruit fly, Ceratitis capitata, 
as a potentially active lure for traps designed 
to control or eradicate the Mediterranean 
fruit fly (Olszewski and Grison, 2010).  In 
order to limit damage in the orchards caused 
by fruit fly infestation, it was important to 
have a permanent and effective trapping 
system in place to better control population 
fluctuations of the fly (Audemard, 1989).  
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It was in this context that the study aimed to 
assess the effectiveness of different types of 
traps set on mature fruit trees in successive 
time scales to determine patterns of fruit fly 
populations in the region. 
 
MATERIALS AND METHODS 

    The study was conducted in various orchards 
of Kabylia, a region located approximately 
one hundred kilometers from the capital 
Algiers.  The study focused on different 
species and varieties of fruit, using different 
types of traps: *Traps Reamol GF and 
Pherocon CM which had similar structures: 
a sticky substance and a roof for the 
deflection. Each trap was equipped with a 
cap of 13 mm in diameter and 18 mm in 
height containing 2 ml of Trimedlure chosen 
as the best attractant for detection of the fruit 
fly (Delrio 1983). Trimedlure has a seasonal 
variation in the duration of its affectivity; 
four weeks in the spring and two weeks in 
the summer (Rice et al. 1984). However, the 
bait becomes repulsive to the fly at high 
concentrations (Nakagawa et al. 1976, Baker 
et al. 1988). Both types of traps were 
installed on two varieties of apricot (Hâtif 
colomer and Bulida) in the timber yard of 
Chaib. The trap Reamol GF was applied, to 
two varieties of fig tree (Thaghanimth and 
Ajenjar) in the timber yard of Chaib and on 
a variety of orange trees (Thomson) in the 
Chabane orchard. 
* The flytrap Procida is a cylindrical plastic 
container. Suspended on a wire, at the center 
of the trap is a small basket containing a 
pheromone combined with an insecticide 
(Hafraoui et al. 1980).  The attractant 
Trimedlure was used in capsule form and 
the insecticide was Karate which remains 
active for 30 to 45 days. This trap was 
placed on two varieties of peach (Red haven 
and Cardinal) in the orchard of Legata*The 
traditional gobes flytrap usually consisted of 
a simple plastic bottle with side openings for 
the entry of flies and was installed in the 
peach orchard of B.D.K. on two varieties of 

peach (Red haven and Cardinal). In each 
bottle, there was a solution of the insecticide 
stimikul, 5%, which is not specific to the 
fruit fly. All these traps were suspended on 
branches of trees (approximately 2 m from 
the ground) with a distance of 50 m between 
traps to prevent inter-trap interference 
(Ekesi and Blah 2006). Records for each 
catch and numbers of flies counted were 
routinely used for all traps.  
 
RESULTS  
1. Population fluctuations on two varieties 
of apricot (Hâtif colomer and Bulida). 
The results (Figure 1) illustrate the absence 
of flies in both traps up to 15/03/1998; the 
traps had begun to fill with flies by 
25/04/1998. At that time, we counted four 
flies on the apricots Hâtif colomer including 
three in the trap Reamol GF and a fly in the 
trap Pherocon CM. On the apricot (Bulida), 
we caught only two flies in the trap Reamol 
GF. Subsequently, the catches became 
increasingly more significant in both types 
of trap and the two varieties of fruit until 
mid-June when numbers reached 299 flies 
and 174 flies respectively, in the trap 
Reamol GF and Pherocon CM on the variety 
Hâtif colomer) and 158 flies in the trap 
Reamol GF compared with 99 flies in the 
trap Pherocon CM on the variety Bulida. 
More flies were counted in the trap Reamol 
GF (769 flies) than were caught in the trap 
Pherocon CM (375 flies) on the apricot 
variety Hâtif colomer.  Similarly, on the 
variety Bulida, 271 flies were recorded in 
the Reamol GF trap and only 151 flies were 
caught in the Pherocon CM trap. It was 
noted that catches of flies were higher on the 
variety Hâtif colomer) at 1044 flies 
compared to those of the variety (Bulida), 
where a catch of 423 flies was recorded. 
 
2. Evolution of populations of C. capitata 
on two varieties of peach (Cardinal and 
Red Haven) at Draa Ben Khedda (DBK).
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The first flies were observed in the traps on 
the last day of May (31/05/2003) (Figure 2). 
A first peak of 16 flies was recorded on 
18/06/2003. From this date, we recorded a 
decline, to two flies trapped on 09/07/2003. 
Subsequently, the number of flies increased 
to reach a second peak of 54 individuals on 
23/07/2003. This peak was three times 

higher than the first. Then, the number of 
trapped flies decreased.  
 
3. Fluctuating populations of C. capitata on 
two varieties of peach (Cardinal and 
Red Haven) at Legata. 
Fluctuations in catches are shown in Figure 3. 
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Fig 1. Evolution of catches of C. capitata in two traps on two varieties of apricot in 
the timber yeard of  chaib
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Fig2. Evolution of the catches of  C.capitata in ordinary gobes flies  in the peach 
orchard of DBK
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The analysis shows the absence of flies in 
the traps from 08/06/2005 to 29/06/2005, 
when one fly was trapped. Beyond this 
period, the catch grew to a maximum of 15 
individuals in late July. From that date, the 
number of trapped flies dropped sharply to 

none by the end of August. 
  
4. Fluctuating populations of C. capitata 
in the timber yard of Chaïb on fig. 4 
The results are illustrated in Figure 4.  

 
The analysis shows that during the first 
week of trapping, few flies were caught (12 
individuals). Subsequent, catches caught 
increasingly larger amounts of flies which 
peaked at 442 individuals on 07/09/2005. 
Then the number of trapped flies decreased 
slightly, probably due to rising temperatures 

and high rainfall recorded for the month of 
September. The curve illustrates growing 
numbers of trapped flies that reached a 
maximum of 470 flies on 18/09/2005. The 
capture rate gradually decreased thereafter, 
and ceased at the end of September due to 
the complete absence of fruit in the orchard. 
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Figure 4: Evolution of the catches of  C. capitata in Réamol G.F. trap on fig in the 

timber yeard of Chaib
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Fig3.  Evolution of the catches of C. capitata in  Procida gobes flies in the peach orchard of Leghata 
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5. Fluctuating populations of C. capitata 
on citrus orchard of Chabane (Thomson 
variety). 

The evolution of the catches is shown in 
Figure 5.  

During the month of October a significant 
number of catches was recorded (698 flies) 
at this time the fruit was at its ripening stage. 
During the month of November, catch levels 
remained high and peaked at 1268 flies on 
28/11/2005; this coincided with the 
emergence of individuals of the generation 
developed on clementines and tangerines. 
The number of flies decreased thereafter to 
reach 360 individuals on 12/05/2005. From 
that date, catches decreased, and then 
gradually ceased on 28/01/2006. This 
decline was due to the early harvest of 
varieties of citrus fruit Clementine and 
Thomson as well as adverse climatic 
conditions (T = 10.6 ° C, RH = 81% and 
87.2 mm of rain). 
 
DISCUSSION AND CONCLUSION 
The effectiveness of the two types of traps 
Reamol GF and Pherocon CM was 
evaluated on the apricot tree. There were 
more significant catches on the variety 
(Hâtif colomer) in comparison to those 

obtained on the variety Bulida and were 
about 2.5 times more on the first variety. 
This was probably due to earlier maturity 
(15 days) of the variety Hâtif colomer and 
its superior quality. 
Moreover, on the latter, catches were 
recorded with the lure Reamol GF (769 
flies), double the amount trapped with 
Pherocon CM at 375 flies. The same results 
were obtained on the apricot tree Bulida; we 
counted 271 and 152 flies respectively in 
traps Reamol GF and Pherocon CM. 
This test for of different trapping techniques 
demonstrated that the trap Reamol GF was 
more effective compared to the other traps 
in both varieties studied. This was contrary 
to the findings of Soltani et al. (1986), 
following the evolution of populations of 
codling moth, Cydia pomonella L. 
(Lepidoptera: Tortricidae) in quince 
orchards in Annaba, the study of which 
found that Pherocon CM traps were more 
effective than traps Reamol GF. This may be 
due to the timing of our experiment during a
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Figure 5: Evolution of the catches of  C. capitata in Réamol G.F. trap in the orange Thomson 
orchard of Chabane.
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period of unusually high rainfall. Heavy 
rains were, recorded during the month of 
May (231.8 mm) and very strong seasonal 
winds made the Pherocon CM traps less 
traps effective that Reamol GF traps, the 
prismatic form of the latter gave them some 
rigidity allowing rain to run off without 
causing damage. 
In 2003 the effectiveness of an insecticide 
stimikul not specific to the fruit fly was 
tested on peach trees using ordinary gobes 
fly traps. From the third week of April until 
the end of May, no flies were captured, 
probably due to the immaturity of the fruit 
(different varieties of peaches), as noted by 
GUENNELON AND FERON (1958), the 
susceptibility to attacks by the fruit fly was 
possible 6-8 weeks before harvest but the 
first larvae did not evolve. The first flights 
were recorded in late May. Catch levels 
peaked at 16 flies in mid-June, a period 
corresponding to the maturity of the early 
peach variety (Cardinal). 
Beyond this date, a gradual drop in numbers 
of flies caught was probably due to the 
harvesting of early varieties of peach. 
According to Martin (1950), decreased 
activity of the fruit fly was observed after 
fruit harvest. As the fruit on the ground was 
not collected, the larvae found additional 
hosts in the late variety Red haven; therefore 
the number of catches rose again. 
As of early July, numbers of trapped flies 
grew and a second peak of 54 individuals 
was reached during the last decade of July 
coinciding with the full maturity of Red 
haven. From that date, the catch rates fell, 
which coincided with the full crop of that 
variety and higher temperatures which 
exceeded the maximum normal of 37 ° C. 
According to Balachowsky (1950) 
Bodenheimer (1951), Nunez (1987), 
temperatures above 33 ° C hinder the 
activity of the fruit fly. 
In 2005, Procida traps on peach trees were 
monitored. The first flies were observed 
toward the end of June, about a month later 

than in the year 2003. This can be attributed 
to the delay of the overwintering generation 
of C. capitata, a consequence of the shift 
caused by seasonal climatic variations that 
occurred during that year. Indeed, low 
temperatures were recorded in winter and 
heavy snow fall (9 days of snow in January 
and February) were the cause of a very high 
mortality rate that limited overwintering 
population levels not exceeding the 
economic threshold and did not cause 
damage to early maturing species (May, 
June and July), especially apricots and 
peaches on when no bite was observed and 
no pupae were obtained. Apiah et al. (2009) 
reported that multiple regression analyses 
also revealed that rainfall and temperature 
are significant influential factors on pest 
populations. 
During the year the influence of climatic 
conditions on the activity of the fruit fly was 
documented and this was reported by 
Delanoué (1951). According to the author, 
just a mild winter for 15 days ahead of 
normal time affected populations of fruit fly, 
which allowed it to reach the fruit that was 
generally not infested and to weigh more 
heavily its action on others. 
The number of captures increased slightly 
and a small peak of 15 individuals was 
reached in late July and was related to the 
maturation of most varieties of peach. 
Thereafter, catches decreased gradually, 
ceased in late August because of rising 
temperatures which exceeded the seasonal 
average maximum of 34 ° C. We noted that 
the highest number of flies caught during 
that year (15 individuals) was very low 
compared to the records for 2003 on the 
same fruit varieties (54 individuals) and with 
an insecticide that was not specific to the 
fruit fly. This was due to unfavorable 
climatic conditions in winter 2005 and 
probably also to the effectiveness of 
treatment with the ultracide 40 applied 
during the orchard study. 
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Also in 2005, trapping the fig tree by using 
Reamol GF traps , showed that the catch 
level was low during the third week of 
August, this was due in particular to the lack 
of mature fruit in the orchard. During the 
month of September, catches of flies were 
relatively high, and a peak of 470 
individuals was reached on 9/18/2005 
possibly because of the emergence of a new 
generation of pupae having evolved on 
different varieties of figs.  
Between 7th and 18th September a decrease 
in numbers of trapped flies was observed, 
possibly due to high temperatures and heavy 
rains (over the season). It was, in fact, 
repeatedly verified that precipitation caused 
a reduction in the activity of the fruit fly, 
resulting in a transient decrease of catches in 
traps (Scotto La Massese 1965). 
Subsequently, the number of catches rose 
again to cease at the end of September 
coinciding with the complete absence of figs 
in the orchard. 
During the same year on oranges Thomson, 
we used traps Reamol GF. During the first 
week of trapping, while the fruit was at its 
ripening stage, catches of flies in the traps 
were very significant. This was reflected in 
the receptivity of citrus fruit especially with 
early varieties. These flies came from the 
emergence of pupae from late summer fruit, 
especially from figs and prickly pears. 
Martin (1950) found that the first spots on 
early varieties of citrus fruits took place 
September 20th in the Algiers region and it 
was only in October that larval penetration 
into the pulp was observed. Similarly, 
Lekchiri (1982) reported that in Morocco, it 
was from September that a significant 
revival of fruit fly activity was recorded. 
This was consistent with our results. Catches 
remained very high during the month of 
November up to a maximum value of 1268 
flies towards the end of that month. The 
results of this study  were similar to those of 
Cirio  and Vita (1978) who were able to 
capture a maximum of 6000 individuals / 

trap / hectare during the month of November 
in Sardinia. Subsequently, the number of 
flies decreased gradually and vanished by 
late January. 
It appeared from the overall results that the 
fruit fly seemed to resume its activity at the 
end of April, when the first flies were caught 
on the apricot tree. It continued during the 
month of June on the varieties of apricot and 
early peach varieties. 
In July, it reached levels high enough on the 
late varieties of peach. At the end of this 
month and the month of August, it grew on 
pear varieties. Thereafter, fly populations 
remained on fig trees from late August until 
late September, months during which 
populations reached high densities. 
Finally, this pest continued activity on citrus 
fruit during the months of October and 
November. During the first month, we 
recorded a significant number of flies on 
oranges during November and found very 
high levels of trapped flies. Then the density 
of flies diminished in December.  
Population fluctuations that were identified 
in the various orchards were comparable to 
the findings of Anonyme (1992): that the 
seasonal fluctuations in the density of fly 
populations followed a broadly similar 
pattern in all countries of the Maghreb. 
Population densities increased slightly from 
early April until early June. Then a rapid 
increase occurred and the density of flies in 
July reached a very high level which was 
maintained until mid-August and declined 
thereafter.  
In September and October, the densities 
remained at moderate levels up to a peak in 
November and December. The numbers 
dropped suddenly and then stayed low from 
January to March. During this period, the 
pest had an arrest of development as it 
entered into hibernation either at the larvae 
stage inside the fruit or as pupa underground 
or in adulthood (Cirio et al. 1972, Delrio 
1986, Zervas et al. 1995, Papadoulous et al. 
1998b). The Mediterranean fruit fly was 
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found present almost all year round, in most 
the areas where fruit was farmed. This was 
due to climatic conditions and the presence 
of preferred hosts. From field observations 
during the course of this study, it can be 
concluded that densities of fruit fly 
populations varied from one season to the 
next in relation to climate, availability and 
receptivity of the host fruit. The highest total 
number of flies was recorded on oranges 
(Thomson), with 4590 flies. The second 
highest was recorded on fig trees with 1933 
flies, followed by 1044 flies caught on 
apricot (Hâtif colomer). The lowest number 
of flies (136) was caught on peaches in 2003 
using a nonspecific insecticide 
notwithstanding the low fly count of 39 
during conditions sufficiently specific to the 
year 2005.  
Both of the different types of traps used 
were effective for monitoring changes in 
populations of C. capitata and the study 
found that simple traps had equally 
satisfactory results with an insecticide that 
was non specific to the fruit fly such as the 
stimikul.  
We concluded that the trap Reamol GF, 
given its structure and rigidity seem to be 
the most appropriate to follow the 
population dynamics of C. capitata and 
advised its use to treat farm crops with more 
efficiency.  
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