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ABSTRACT  

Mediterranean fruit fly (Medfly), Ceratitis capitata (Wiedemann) (Diptera: Tephritidae) is 
one of the most harmful pests destructing mango fruits. The present work aimed to study Occurrence 
of Medfly in mango orchard and its response to certain ecological factors (Temperature degrees, 
Relative humidity and the passed time after fruiting); in addition to this , evaluate the response of 
Medfly to different attractants ( Ceratrap and Flycap ) and compare them with the most attractants 
used  in Egypt (di-ammonium phosphate and Bumnal). The obtained results indicated that Medfly 
population showed two and three distinct peaks of activity during mango fruiting seasons of 2016 and 
2017. The common effect of all the tested factors represented by 2.5 and 5.9% of the total factors 
affecting on Medfly population during the first and second seasons. Medfly population exhibited low 
responses to each of mean temperature, relative humidity and the passed time from start of fruiting 
during two seasons. Flycap traps (which containing a mixture including ammonium acetate) was 
higher significant than traps powered with protein-biased baits (Buminal and Ceratrap) and di-
ammonium phosphate trap. There was no significant differences between the last three attractants. 

 
Keywords: Ceratitis capitata, Mangifera indica., weather factors, fruit ripening, food attractants, 

ammonia 

 
Introduction

 
 Mediterranean fruit fly (Medfly), Ceratitis capitata (Wiedemann) (Diptera: Tephritidae) is one 

of the most serious pests destructing fruits of over 350 host plants all over the world  (Liquido et al., 
1991). The existence of hosts for Medfly is the most important reasons to develop its generations; so, 
its population occurred all over the year in Egypt. Its population increased during the fruiting seasons 
of the orchards (Hashem et al., 2001; Ghanim and Moustafa, 2009; Ghanim, 2012; Moutafa et al., 
2014 and Ghanim, 2017). Fruit production is extremely affected by Medfly; whereas, its females lay 
their eggs inside fruits and the hatching maggots devour into the pulp and secondary infestations with 
bacterial and fungal diseases mostly exist and the infested fruits drop down and make fruits 
unfavorable for marketing and exportation (White and Elson-Harris, 1994 and Borge and Basedow, 
1997). Mango, Mangifera indica L. fruits is one of the most preferable hosts for Medfly; however, 
flies attacked ripe mangoes and inflict damage to the fruit either directly (larvae feeding on pulp) or 
causing blemished fruit, which limits marketing possibilities (Aluja et al., 1996; Saafan et al., 2005; 
Amro and Abdel-Galil, 2008; Ndiaye et al., 2008 and Ghanim and Moustafa, 2009). 

Seasonal activity of Medfly population is highly affected by two factors, presence of host fruit 
ripening in addition to climatic conditions especially temperature degrees, Ghanim (2012), Moustafa 
et al. (2014) and Ghanim (2017) mentioned that the presence of host fruit ripening is significantly 
increased fruit fly's population. On another hand, Saafan et al. (2005), Saafan et al. (2006), Ghanim 
and Moustafa (2009) and Moustafa et al. (2014) mentioned that Medfly population is significantly 
affected by some weather factors especially temperature degrees. According to Ghanim and Moustafa 
(2009) and Ghanim (2017), relative humidity plays a minor role in the build-up of Medfly population. 

Adults of Medfly strongly need the protein; so, protein baits are widely used for attracting adult 
flies for monitoring or controlling. Efficiency of protein baits based on their attractiveness as food 
source (Roessler, 1989). Achieving effective suppression against fruit fly populations, protein-based 
bait formulations must induce good levels of attraction to the source, and stimulate flies to ingest a 
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lethal dose of the toxicant upon contact (Mangan, 2009; Mangan, 2014 and El-Metwally, 2017). 
Ammonia-releasing substances play an important role in fruit fly attraction to food sources (Epsky 
and Heath, 1998; Hull and Cribb, 2001 and El-Metwally, 2017). The emitted scent of the host or food 
is an important factor for attract the female flies and thus used as lures for catching flies. Liquid 
protein and ammonium compounds have been used to catch Medfly (IAEA, 2003; Moustafa and 
Ghanim, 2008; Moustafa, 2009 and El-Metwally, 2017). Also, Ceratrap was the highest food 
attractants for Medfly in Egypt (El-Gendy, 2012). IPM based on mass-trapping programs, Ceratrap (at 
a rate of 100 traps/Ha) and Flycap (at a rate of 40 traps/Ha) could be used for controlling the Medfly 
on Citrus in Tunisia (Boulahia-Kheder et al., 2012). 

For this, the aim of this work was  to study  the occurrence of Medfly in mango orchard and its 
response to certain ecological factors (temperature degrees, relative humidity and the passed time 
after fruiting); and  evaluate the response of Medfly to Ceratrap and Flycap in comparison with the 
most used attractants in Egypt (di-ammonium phosphate and Bumnal). 

 
Materials and Methods  

1. Occurrence of Medfly in mango orchards: 

This experiment was carried out in about 6 feddans (one feddan equal 4200 m2) cultivated with 
mango trees (M. indica) were selected at Aga distrect, Dakahlia governorate. White card Jackson traps 
(Harris et al., 1971) powered with trimedlure (sex attractant for Medfly males) were hanged during 
the two successive mango fruiting seasons of 2016 and 2017. The study was started at the 28th of 
April till and the 20th of October 2016, and started from the 27th of April till the 19th of October 2017. 
Five traps were distributed in the experimental farm as replicates. To protect them from sunny rays, 
traps were hanged in the shaded side of the trees at about two meters height from the ground. The 
traps were inspected weekly and numbers of attracted males on sticky cardboards inside traps were 
counted and recorded with renewal cardboard strips. The number of captured male flies per trap per 
day (FTD) was used as a measure of fly abundance. The sex attractant renewed every four weeks. 

 
2. Response of Medfly to certain ecological factors: 

To estimate the effect of mean temperature degrees along with mean relative humidity on 
Medfly population, daily records of temperature degrees and relative humidity were obtained from the 
Agrometeorological Station at Dakahlia governorate during 2016 and 2017. The daily records of each 
weather factor were grouped into weekly means according to the sampling dates. Also, the 
accumulative passed time after beginning of fruiting was calculated and grouped in weekly ascending 
order according to sampling date.  

 
3. Response of Medfly to certain attractants: 

Commercial product of Ceratrap [Hydrolyzed protein 95% (p/p), manufactured by Bioiberica, 
S.A. , Barcelona, Spain] and Flycap traps [Ferag® CC DTM (ammonium acetate, trimethylamine, 
diamnialkane) (SEDQ S. L.), manufactured by Green Universe, Barcelona, Spain] were estimated as 
attractants for Medfly in comparison with the most used attractants in Egypt, di-ammonium phosphate 
[(NH4)2 HPO4) obtained from El-Naser for Drugs and Chemicals Company (at the concentration of 
3%, wt:vol)] and Bumnal [Hydrolyzed protein 39.78%, NABA GmbH (at the concentration of 5% 
vol:vol)]. The experiment was done in an area of about five feddans of mandarin orchard located in 
the Experimental Farm of Mansoura University, Mansoura district, Dakahlia governorate. The 
selected orchard was surrounded by other fruit species (i.e. mango, guava, persimmon, Valencia 
orange, navel orange, peach and grape). Experiment was started from the 20th of August till the 1st of 
October 2017 and repeated again during the period from the 1st of October till the 12th of November 
2017. 

Ceratrap and Flycap were used as commercially produced with no renewal of their attractants 
all over each experiment (6 successive weeks); while di-ammonium phosphate and Buminal were 
estimated inside modified Nadel traps (Hanafy et al., 2001). About 250 milliliters of each of di-
ammonium phosphate and Buminal were put in a trap and renewed weekly. Each treatment was 
replicated four times in each experiment. All of the tested traps were distributed inside mandarin 
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orchard (during the first and second experiments) in a completely randomized design. Traps were 
hanged at a height of about 1.5 meters above the ground in a shaded place of the trees. The distance 
between every two adjacent traps was about 25 meters to avoid the interaction between lures. Every 
week (as intervals), traps were inspected along a period of six weeks after hanging. Captured flies of 
Medfly were collected, counted, recorded as FTDs (number of attracted flies per trap per day) and 
removed from traps. Data were statistically analyzed according to Duncan's Multiple Range Test by 
the previously mentioned computer program. 

 
 
Statistical analysis 

 
Using the computer program of CoHort Software (2004) in all experiments. The FTDs were 

correlated with the weather factors (mean temperature and relative humidity) and the passed time 
from beginning of fruiting. Also, the partial regression and explained variance were estimated. Others 
data were statistically analyzed by One Way ANOVAs according to Duncan's Multiple Range Test. 
 
Results   
1. Occurrence of Medfly in mango orchards: 

Results in Figure (1) illustrated that Medfly population had two distinct peaks of activity during 
mango fruiting season of 2016. These peaks were recorded at the beginning of season (28th of April 
2016) and in the 21st of July. The numbers of attracted flies per trap per day (FTD) at these peaks 
were 0.8 and 3.0. 

During the second mango fruiting season (2017), Medfly population showed three distinct 
peaks of activity. These peaks were recorded in the 27th of April (FTD = 1.2), 29th of June (FTD = 
0.8) and 14th of September (FTD = 2.4), respectively (Figure, 1). 

The mean FTDs of Medfly all over the seasons were 0.38 and 0.48 males during the 2016 and 
2017 fruiting season (Figure, 2). 

 

 
Fig. 1: Occurrence of Medfly in mango orchard during fruiting seasons of 2016 and 2017 at Aga 

district, Dakahlia governorate. 
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Fig. 2: Mean captured male flies of Medfly per trap per day (FTD) all over the mango fruiting seasons 
of 2016 and 2017 at Aga district, Dakahlia governorate.  

2. Response of Medfly to certain ecological factors: 

As shown data in Table (1), Medfly population indicated low responses to the each of mean 
temperature, relative humidity and the passed time from start of fruiting during 2016 and 2017 
seasons. These responses were at the lowest values with temperature degrees; whereas, the correlation 
coefficient value was insignificant during the first (r = -0.01) and second (r = 0.01) seasons, in 
addition, the determination coefficient value (R2) was nill. Medfly showed its highest response to the 
passed time from start of fruiting during the first season (R2 = 1.8%); while, Medfly showed its 
highest response during the second season to relative humidity (R2 = 2.6%). The common effect of all 
the tested factors represented by 2.5 and 5.9% of the total factors affecting on Medfly population 
during the first and second seasons. It obtained that other untested factors (Biological enemies 
,pathogens ….) was the highest effect on population of Medfly during the first and second seasons. 

 

Table 1: Correlation and regression coefficients between Medfly population and each of temperature 
degrees, relative humidity and the passed time after fruiting in mango orchards at Aga 
district, Dakahlia governorate during 2016 and 2017 seasons. 

Season Factors 
Correlation and simple regression Multi regression analysis 

r b P R2 b P E.V.% 

2016 

Temperature degrees -0.01 -0.003 0.969 0.0 0.03 0.715 

2.5 Relative humidity -0.12 -0.07 0.556 1.5 0.01 0.963 

Time after fruiting -0.14 -0.002 0.512 1.8 -0.002 0.644 

2017 

Temperature degrees 0.01 0.002 0.959 0.0 -0.06 0.390 

5.9 Relative humidity -0.16 -0.14 0.431 2.6 -0.37 0.319 

Time after fruiting 0.11 0.001 0.582 1.3 -0.001 0.874 

 
3. Response of Medfly to certain attractants: 
 
3.1. First experiment:

 
The obtained data during the first experiment showed that Ceratrap was higher than di-

ammonium phosphate during the first four weeks, after that it was lower than di-ammonium 
phosphate with no significant differences between them (Table, 2). With respect to Flycap, it was the 
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significantly highest attractant to Medfly all over the six weeks in comparison with di-ammonium 
phosphate, Buminal and Ceratrap. On another hand, the efficiency of Flycap increased gradually 
during the first four weeks, after that it decreased significantly. 

The general mean of FTD all over the six weeks was significantly higher than Flycap in 
comparison with di-ammonium phosphate, Buminal and Ceratrap (there was no significant 
differences between them); whereas, the mean FTDs attracted by di-ammonium phosphate, Buminal, 
Ceratrap and Flycap were 0.33, 0.44, 0.43 and 5.28 flies in Figure (3). 

 
Table 2: Mean of Medfly (as FTD) in different attractants in mandarin orchard at Mansoura district, 

Dakahlia governorate during the first experiment. 

Weeks 

Different attractants 

L.S.D.(P=0.05) 
Di-ammonium 

phosphate 
Buminal Ceratrap Flycap 

1st 0.22±0.19 0.11±0.14 0.50±0.18 1.36±0.30 0.32 

2nd 0.39±0.24 0.54±0.24 0.71±0.31 0.68±0.24 0.40 

3rd 0.25±0.14 0.90±0.30 0.50±0.24 7.75±1.13 0.93 

4th 0.29±0.17 0.29±0.12 0.47±0.27 10.04±1.89 1.48 

5th 0.39±0.21 0.29±0.00 0.29±0.20 7.54±1.55 1.22 

6th 0.47±0.30 0.50±0.25 0.11±0.14 4.32±0.57 0.54 

L.S.D. (P=0.05) 0.32 0.30 0.34 1.68 ---- 

. 

 

Fig. 3: General mean captured Medfly by traps baited in different attractants all over six weeks in 
mandarin orchard at Mansoura district, Dakahlia governorate during the first experiment 
(columns have the same letter did not differ significantly at probability of 5%). 

 
3.2. Second experiment: 
 

Table (3) showed that Ceratrap was significantly higher than di-ammonium phosphate and 
Buminal during the first two weeks. During the 3rd, 4th and 5th weeks, there were no significant 
differences between these three attractants; while, during the last week, Ceratrap was significantly 
lower than di-ammonium phosphate. With respect to Flycap, its ability to attract Medfly was 
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significant higher than the rest of the tested attractants during the tested period. As in the first 
experiment, the efficiency of Flycap in the second experiment increased gradually during the first four 
weeks, after that it significantly decreased. 

The general mean of attracted Medfly by Flycap all over the tested period was significantly 
higher than di-ammonium phosphate, Buminal and Ceratrap (FTDs were 6.23, 2.03, 0.96 and 1.97, 
respectively) with no significant differences between the last three treatments (Figure, 4).  
 
Table 3: Mean of Medfly (as FTD) in different attractants in mandarin orchard at Mansoura district, 

Dakahlia governorate during the second experiment. 

Weeks 

Different attractants 

L.S.D. (P=0.05) 
Di-ammonium 

phosphate 
Buminal Ceratrap Flycap 

1st 1.97±0.41 0.75±0.29 3.54±0.54 4.82±1.45 1.25 

2nd 2.00±0.42 1.03±0.47 3.18±0.54 4.18±0.68 0.83 

3rd 1.75±0.38 1.14±0.51 2.32±0.38 8.79±1.64 1.38 

4th 2.39±0.49 0.82±0.27 1.32±0.29 10.29±2.18 1.75 

5th 2.00±0.47 1.00±0.42 0.86±0.31 5.97±1.45 1.24 

6th 2.07±0.41 1.00±0.37 0.57±0.23 3.36±1.08 0.95 

L.S.D. (P=0.05) 0.64 0.59 0.59 2.21 ---- 

. 

 

Fig. 4: General mean captured Medfly by traps baited in different attractants all over six weeks in 
mandarin orchard at Mansoura district, Dakahlia governorate during the second experiment 
(columns have the same letter did not differ significantly at probability of 5%). 

 

Discussion 

The obtained results showed that Medfly population recorded two to three peaks of activity. 
These results are in agreement with those obtained by Ghanim (2012), Moustafa et al. (2014), 
Ghanim (2016 & 2017) and Amara (2017); they reported that Medfly population showed two to four 
peaks of seasonal abundance in persimmon, apple, guava, grape, peach and citrus orchards in 
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Dakahlia and El-Beheira governorates. Also, Saafan (1986) and Hashem et al. (2001) reported that 
Medfly population had one to two peaks of seasonal abundance. While, Ghanim and Moustafa (2009) 
mentioned that Medfly exhibited four peaks of seasonal abundance annually. The variation between 
the present results and others may be attributed to the variation of the cultivated host plant species in 
each district and/or the variation in weather factors. 

Statistical analysis of the present study explained that temperature degrees, relative humidity 
and passed time after mango fruiting play insignificant roles in increasing of Medfly population. 
These results support those obtained by Afia (2007) and Ghanim (2017); they mentioned that the 
effect of weather factors on Medfly population did not appear significantly during its active period. 
While, Saafan et al. (2005), Saafan et al. (2006) and Ghanim and Moustafa (2009) mentioned that 
Medfly populations were significantly correlated with temperature degrees. Moustafa et al. (2014) 
reported that Medfly is significantly affected by temperature degrees and relative humidity. According 
to Afia (2007), Amin (2008), Ghanim and Moustafa (2009) and Ghanim (2012 and 2017) mentioned 
that the activity Medfly is mainly correlated with the presence of fruit ripening of its host plants. The 
variation between the present results and others may be explained by Kounatidis et al. (2008); they 
mentioned that geographic location and climate are also expected to have an important impact upon 
the ability of the population to develop and thrive. 

Kaspi et al. (2000) and Yuval et al. (2007) mentioned that dietary sources of nitrogen have a 
strong influence on the physiology and behaviour of tephritid flies. Heath et al. (2004) and Leblanc et 
al. (2010) added that a variety of baits take advantage of the key role that ammonia plays in fruit fly 
attraction by including ammonia in their formulations; so, ammonium acetate has been shown to be 
the most attractive component of Biolure for Medfly. Also, Pinero et al. (2011) reported a significant 
effect of adding ammonium acetate to GF-120, regardless of the amount added, for Bactrocera 
cucurbitae (Coquillet) and Bactrocera dorsalis (Hendel), and a significant positive relationship was 
obtained between relative amounts of ammonium acetate in the bait and the numbers of Medfly 
responding. These studies explain the present results; which showed that Flycap traps (which 
containing a mixture including ammonium acetate) was significantly more attractive to Medfly than 
traps powered with protein-biased baits (Buminal and Ceratrap) and di-ammonium phosphate with no 
significant differences between the last three attractants. These results are partially agreed with those 
of Kheder et al. (2015) in Tunisia; they reported that Flycap was more attractive to Medfly Ceratrap. 
Also, the present results come in the same line of El-Gendy (2012); who mentioned Ceratrap did not 
differ significantly with Buminal and BioNal (food attractant) in their ability to attract females of 
Medfly. According to Boulahia-Kheder et al. (2012), Flycap and Ceratrap could be used in IPM based 
on mass-trapping programs for controlling the Medfly on Citrus in Tunisia. 

 
Conclusion 
 

The common effect of weather factors aren't influential on Medfly population during the first 
and second seasons. Flycap can be used in IPM based on mass-trapping programs for controlling the 
Medfly in fruit orchards in Egypt. 
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