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

the most significant pests affecting citrus fruits in Türkiye. This study was conducted in 2022 to 

evaluate the effectiveness of mass trapping for medfly control and to assess damage rates in early 

and late citrus varieties grown in the villages of Danışment, Araplar (Sağdıçlı), and Çağırkanlı, 

located in the Yüreğir district of Adana Province. Mass trapping was carried out in five mandarin 

orchards across Danışment, Şıhmurat, and Çağırkanlı villages using 100 Decis traps per orchard, 

resulting in a total capture of 4,843 medflies. The highest medfly population density was observed 

in the Rize orchard (Danışment village) with a peak mean capture of approximately 6 adults per 

trap on September 6. In Çağırkanlı village, the second Döbashi-Beni orchard reached a peak of 1.64 

adults per trap on October 7, while the Miho-Wase orchard sustained a maximum mean of 2.59 

adults per trap on the same date. The Primasol orchard (Şıhmurat village) recorded a peak mean 

capture of 0.67 adults per trap on September 20. The Döbashi-Beni orchard (Danışment village) 

exhibited two modest peaks with mean captures of approximately 0.45 adults per trap on September 

6 and 0.44 adults per trap on November 1. Weekly inspections of 1,000 fruits from each orchard 

throughout the season revealed no Medfly damage across all mandarin varieties. These results 

highlight the variable seasonal population peaks among orchards and underscore the critical role of 

fruit phenological stages in medfly attraction, providing essential insights to optimize pest 

management timing within the region. 
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Introduction 

Citrus (Sapindales: Rutaceae) is among the most 

important fruit crops globally, extensively cultivated in 

tropical and subtropical regions due to its economic and 

nutritional value (Ollitrault et al., 2020; FAO, 2022).  In 

2021, the Food and Agriculture Organization estimated 

global citrus production at 143.5 million tons. China led 

with 37.7 million tons, followed by Brazil at 19.6 million 

tons and North America at 15 million tons. In 2022, 

Türkiye ranked as the world’s eighth-largest citrus 

producer, yielding 4.7 million tons. Its production 

breakdown included 40% mandarins, 28% oranges, 28% 

lemons, and 4% grapefruits (FAO, 2022).  Globally, in the 

2022/23 season, China dominated mandarin production, 

contributing 72% of the world’s supply, with the European 

Union (8%), Türkiye (5%), and Morocco (3%) trailing 

behind. Türkiye’s production volume of approximately 1.9 

million tons positioned it as the third largest mandarin 

producer worldwide, highlighting the country’s critical 

role in the global citrus market (FAO, 2023).  In 2022, 

mandarin production in Türkiye was predominantly 

situated in the Mediterranean Region, accounting for 87% 

of the national output, followed by the Aegean Region with 

11%, and other regions contributing 2%. Among 

provinces, Adana emerged as the leading mandarin 

producer with a 40% share, closely followed by Hatay 

(36%) and İzmir (9%) (Anonymous, 2022).  

Despite its economic importance, citrus production 

faces major threats from the Mediterranean fruit fly 

(medfly), Ceratitis capitata Wiedemann (Diptera: 

Tephritidae), recognized as one of the most destructive 

pests of citrus and other fruit crops (Liquido et al., 1990; 

White & Elson-Harris, 1992; Gilbert & Bingham, 1999; 

Thomas et al., 2010; Akyol, 2014; Demirel & Akyol, 2017; 

Gürbüz, 2018; Yiğit, 2019). The medfly’s extreme 

polyphagous allows it to infest over 350 host plant species 

(Liquido et al., 1990; Akyol, 2014; Çalıklı, 2015; Kılıç, 

2015; Demirel, 2023b), causing direct fruit damage, yield 

losses, and imposing quarantine restrictions that hinder 
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trade (Christenson & Foote, 1960; Liquido et al., 1991; 

Economopoulos, 2002; Papadopoulos, 2008). 

Traditional management of medfly has heavily relied 

on organophosphate insecticides, applied as bait sprays or 

cover treatments (Roessler & Chen, 1994; Vargas et al., 

2001; Urbaneja et al., 2009). However, intensive 

insecticide use has led to resistant medfly populations and 

adverse effects on human health, beneficial insects, and the 

environment (Hoelmer & Dahlsten, 1993; Marty et al., 

1994; Bachrouch, 2003; Urbaneja et al., 2004). This has 

prompted a shift towards integrated pest management 

(IPM) strategies emphasizing environmentally sustainable 

tools, including semiochemical-based trapping systems 

(IAEA, 2003; Shelly et al., 2014). 

Traps baited with male-specific lures such as 

trimedlure (TML) remain central to medfly detection, 

monitoring, and population control (Epsky et al., 1999; 

IAEA, 2003; Navarro-Llopis et al., 2008; Boulahia-Kheder 

& Jerraya, 2010; Shelly et al., 2014; Akyol, 2014; Demirel, 

2016). Protein-based baits are also widely used to attract 

both males and females (Heath et al., 1997; Gazit et al., 

1998; Shelly et al., 2014). Commercial ammonia-based 

lures, including ammonium acetate (BioLure), ammonium 

bicarbonate (AgriSense Lure), and ammonium carbonate 

(ISCA Technologies), was developed to enhance trap 

efficacy (Shelly et al., 2014). Various attractant blends 

combining ammonium acetate with compounds such as 

putrescine, trimethylamine, and cadaverine were shown to 

increase female captures and improve monitoring success 

(Heath et al., 1995, 1997; Katsoyannos et al., 1999; 

Navarro-Llopis et al., 2008; Demirel, 2023a). Food-based 

baits like diammonium phosphate also capture substantial 

medfly numbers but tend to attract many non-target insects 

(Boulahia-Kheder et al., 2012; Çalıklı, 2015). Previous 

research in Türkiye has largely concentrated on the 

seasonal monitoring of C. capitata populations in various 

citrus cultivars and regions (Akyol, 2014; Demirel, 2014; 

Kılıç, 2015; Yiğit, 2019). Nonetheless, studies evaluating 

the effectiveness of mass trapping, particularly in mandarin 

orchards in diverse agroecosystems such as those in Adana 

province, are limited. 

The present study aims to (i) investigate the seasonal 

dynamics of C. capitata populations in selected mandarin 

orchards of Adana province and (ii) assess the efficacy of 

Decis® mass trapping systems in reducing adult medfly 

populations and associated fruit damage.  

 

Materials and Methods 

 

Study area and plant material 

The study was established in 2022 in five mandarin 

(Citrus reticulata) orchards located in Danışment, Araplar 

(Sağdıçlı), and Çağırkanlı villages in Yüreğir district of 

Adana Province, Türkiye. Orchards included early-

maturing cultivars (Miho-wase, Primasol) and late-

maturing cultivars (Rize, Döbashi-Beni). Each orchard 

covered 25 decares (2.5 ha) with approximately 1,000 trees 

planted at 6 × 4 m spacing. 

 

Mass trapping of adult Ceratitis capitata 

Mass trapping was conducted using Decis® traps, each 

containing 0.015 g deltamethrin, 7.8 g ammonium acetate, 

0.5 g trimethylamine hydrochloride, and 0.03 g cadaverine. 

Traps were deployed at a density of five per decare (100 

per orchard; total 500 traps), installed on August 17 and 26, 

2022, at 1.0–1.5 m height on the southeastern side of trees. 

Weekly inspections recorded adult captures; traps were 

then cleaned and reset. Trap removal dates were cultivar-

specific: October 8 (Miho-wase), October 15 (Primasol), 

November 5 (Rize and Döbashi-Beni in Danışment), and 

November 12 (Döbashi-Beni in Çağırkanlı). 

 

Assessment of larval damage 

Weekly, 50 trees per orchard were randomly selected; 

20 fruits per tree were examined (1,000 fruits per orchard 

per week). Fruits showing oviposition punctures or stings 

were counted separately for early- and late-maturing 

cultivars. Fallen fruits were also collected and recorded.  

The percentage of damaged fruits was calculated as: 

(Number of damaged fruits / Total number of fruits inspec

ted) ×100  

 

Data analysis 

Descriptive statistics were used to summarize adult 

medfly captures and fruit damage. Temporal trends were 

visualized graphically. Differences among cultivars and 

sampling periods were analyzed by ANOVA (SAS 

Institute Inc., 1998, Cary, NC, USA) at p < 0.05. 

 

Results and Discussion 

 

In the Rize mandarin orchard in Danışment village, 

Yüreğir district of Adana Province, a total of 1,627 

Mediterranean fruit flies (C. capitata) were captured by 

100 Decis traps during the sampling period (Figure 1). 

 

 
Figure 1. Mean (±SE) weekly captures of Ceratitis 

capitata adults in pheromone traps, recorded between 

August 24 and November 1, 2022, in a Rize mandarin 

orchard located in Danışment village of Yüregir district in 

Adana Province. 
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Figure 2. Mean (±SE) weekly captures of Ceratitis 

capitata adults in pheromone traps, recorded between 

August 24 and November 1, 2022, in a Döbeshi-Beni 

mandarin orchard located in Danışment village of Yüregir 

district in Adana Province. 

 

 
Figure 3. Mean (±SE) weekly captures of Ceratitis 

capitata adults in pheromone traps, recorded between 

August 24 and November 11, 2022, in a Primasol 

mandarin orchard located in Şıhmurat village of Yüregir 

district in Adana Province. 

 

The highest captures occurred on September 6 and 13, 

likely due to the proximity of W-murcott mandarins and a 

main road that facilitated fly influx. A section of the 

orchard containing pomegranate and orange trees also 

contributed to higher local medfly density. The lowest 

captures were recorded on September 20 and October 18, 

coinciding with the application of the insecticide tau-

fluvalinate in the pomegranate section, which effectively 

suppressed the population. The average population density 

remained below six adults per trap. 

In the Döbashi-Beni mandarin orchard located in 

Danışment village, a total of 217 adult Mediterranean fruit 

flies (C. capitata) were captured during the 2022 

monitoring season using 100 Decis traps (Figure 2). 

Trap catches exhibited two modest peaks, occurring on 

September 6 and November 1, both coinciding with the 

onset of fruit coloration a phenological stage known to 

attract C. capitata. The lowest captures were recorded on 

August 24, likely influenced by the surrounding late-

season citrus cultivars (W-Murcott and Nova mandarins) 

and adjacent uncultivated fields. Throughout the 

monitoring period, the average population density 

remained below 0.5 adults per trap. 

Seasonal monitoring showed generally low mean 

catches per trap across the study period. The highest mean 

catch was observed on September 6, at approximately 0.45 

medflies per trap (± SE), followed by a moderate decline 

to around 0.3 medflies per trap on September 13. In the 

subsequent weeks, mean trap catches remained relatively 

low, fluctuating between 0.1 and 0.2 medflies per trap until 

mid-October. A slight increase occurred on October 25 

(approximately 0.27 medflies per trap) and a comparable 

rise was observed on the final sampling date, November 1 

(approximately 0.44 medflies per trap), nearly matching 

the early September peak.  

Overall, these results suggest a bimodal seasonal 

pattern of adult medfly activity in the Döbashi-Beni 

orchard, characterized by two modest peaks one in early 

September and a second in late October to early November 

separated by a period of reduced trap captures. 

In Şıhmurat village, a total of 290 Mediterranean fruit 

flies (Ceratitis capitata) were captured in the Primasol 

mandarin orchard during the monitoring period using 100 

Decis traps (Figure 3). 

The highest number of trap catches was recorded on 

September 20, which coincided with the onset of fruit color 

change a phenological stage known to increase the orchard’s 

attractiveness to medflies. In contrast, the lowest captures 

were observed on August 24, likely due to the presence of 

surrounding lemon orchards and other agricultural fields that 

may have limited medfly migration into the mandarin 

orchard. The weekly mean values of medfly captures, 

recorded between August 24 and October 11, exhibited a 

distinct temporal trend. The monitoring began with a low 

mean of 0.09 on August 24. This was followed by a sharp 

increase to 0.54 on September 6, and a slight decrease to 0.41 

on September 13. The mean values peaked at 0.67 on 

September 20, representing the highest average capture 

during the observation period. Following this peak, a 

declining trend was noted: mean values fell to 0.39 on 

September 27 and reached 0.37 on October 4. By October 

11, a modest rebound was observed with a mean of 0.43, 

indicating a degree of stabilization after the initial decline. 

Overall, the data reveal a clear rise-and-fall pattern in weekly 

trap captures, with the most pronounced increase occurring 

between August 24 and September 20 (a rise of 0.58 units). 

The subsequent decline and partial recovery point to short-

term population dynamics, potentially influenced by both 

orchard phenology and external environmental factors. 

In the Miho-Wase mandarin orchard in Çağırkanlı 

village, a total of 671 Mediterranean fruit flies (C. capitata) 

were captured using Decis traps during the monitoring 

period (Figure 4). 
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Figure 4. Mean (±SE) weekly captures of Ceratitis 

capitata adults in pheromone traps, recorded between 

September 2 and October 7, 2022, in a Miho-Wase 

mandarin orchard located in Çağırkanlı village of Yüregir 

district in Adana Province. 

 

 
Figure 5. Mean (±SE) weekly captures of Ceratitis 

capitata adults in pheromone traps, recorded between 

September 2 and November 11, 2022, in a Döbeshi Beni 

mandarin orchard located in Çağırkanlı village of Yüregir 

district in Adana Province. 

 

Weekly mean trap counts recorded between September 2 

and October 7 showed marked fluctuations, reflecting 

dynamic changes in population density. The lowest mean 

value of 0.33 was recorded on September 9, likely due to 

insecticide applications in surrounding citrus orchards, which 

may have temporarily reduced medfly migration or survival. 

Following this low, trap counts increased to 1.12 on 

September 2 and then rose again to 1.02 on September 16, 

with moderate fluctuations during the remainder of 

September. The highest mean value of 2.59 occurred on 

October 7, coinciding with the fruit maturity stage—a period 

known to increase host attractiveness for C. capitata. This 

late-season surge likely resulted from increased medfly 

emergence or migration driven by the availability of ripe fruit 

and favorable environmental conditions. Overall, the data 

demonstrate a non-linear population trend characterized by 

alternating peaks and troughs, with medfly activity 

intensifying toward the end of the sampling period. 

In the second Döbashi-Beni orchard located in 

Çağırkanlı village, a total of 1,038 Mediterranean fruit flies 

(C.capitata) were captured using 100 Decis traps during 

the monitoring period (Figure 5). 

The highest trap captures were recorded on October 7, 

which may have been influenced by the presence of 

adjacent early-maturing mandarin varieties that attract 

medflies. The lowest captures occurred on September 23 

and 30, coinciding with insecticide treatments applied in 

nearby orchards. Weekly mean trap counts from 

September 2 to November 11 revealed marked temporal 

fluctuations in population density. Mean captures began at 

1.23 on September 2, declined to 0.44 and 0.43 on 

September 23 and 30, respectively, before rising again to a 

peak of 1.64 on October 7. Following this peak, the 

population exhibited moderate variability, with means 

ranging between 0.87 and 1.41 until mid-November. These 

data indicate dynamic medfly population trends likely 

influenced by both agronomic practices and host 

phenology within and around the orchard. 

 

Assessment of larval damage 

In the observations made on 1000 fruits from the early-

late mandarin orchards sampled every week during the 

sampling period, no Medfly damage was found in Rize, 

Döbeshi-Beni, Primasol, Miho-Wase and Döbeshi-Beni 

mandarin varieties. 

This study investigated the population dynamics of the 

Mediterranean fruit fly (Ceratitis capitata) and assessed 

the effectiveness of Decis® mass trapping in mandarin 

orchards with different cultivars and environmental 

contexts in the Yüreğir district of Adana Province, Türkiye. 

Trap captures exhibited notable temporal and spatial 

variation, typically peaking during fruit color change and 

maturation stages critical phenological periods when C. 

capitata adults are most attracted to orchards. 

The higher medfly captures were recorded in the Rize 

and Döbashi-Beni orchards, which were located near other 

citrus blocks (such as W-Murcott and Nova mandarins) and 

non-cultivated areas. These surrounding habitats may serve 

as alternative hosts or refuge sites, contributing to localized 

reinfestation. Conversely, coordinated insecticide 

applications in adjacent pomegranate and citrus plots were 

effective in suppressing local populations, as evidenced by 

lower trap catches during these interventions. These 
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findings underscore the importance of considering the 

broader landscape context and highlight the need for 

coordinated pest management efforts that extend beyond 

individual orchards. 

Our findings are broadly consistent with previous 

research on C. capitata dynamics and control strategies in 

citrus-producing regions of Türkiye. As observed in 

studies by Demirel and Akyol (2017), Akyol (2014), and 

Çay (2021), population peaks consistently coincided with 

the fruit ripening period, particularly from September to 

November. This reinforces the importance of intensive 

monitoring and timely interventions during late-season 

phenological stages when fruit fly pressure tends to be 

highest. 

Mass trapping with Decis® traps in the current study 

effectively reduced adult populations, particularly when 

supplemented with insecticide use in adjacent orchards. 

However, trap efficacy varied across cultivars and 

environmental settings. This variation mirrors findings by 

Çay (2021), who reported trap captures ranging from 807 

to over 16,000 flies depending on the cultivar and year. 

Yiğit (2019) also found substantial differences in trap 

performance among early-season mandarin varieties, with 

Primasol exhibiting both the highest trap counts and the 

most fruit damage. Similarly, Acar (2019) demonstrated 

that trap effectiveness was influenced by cultivar type, 

local microclimate, and attractant composition. 

Although trap captures serve as a reliable indicator of 

adult population density, fruit damage levels offer a more 

direct measure of pest control effectiveness. In this study, 

no Medfly damage was observed in fruits from several 

cultivars, including Rize, Döbashi-Beni, Primasol, and 

Miho-Wase, despite moderate to high adult medfly 

captures. This suggests that effective mass trapping, 

coupled with favorable orchard conditions or inherent 

cultivar resistance, can prevent significant fruit damage 

even under pest pressure. In contrast, Acar (2019) and Kılıç 

(2015) reported substantial fruit damage in more 

susceptible cultivars such as W-Murcott and in orchards 

lacking coordinated control efforts. Kılıç (2015) recorded 

damage rates as high as 100% in unmanaged persimmon 

orchards, while Acar (2019) observed damage levels up to 

18.2% in citrus blocks. 

The surrounding landscape played a critical role in 

influencing trap efficacy and pest pressure. In the present 

study, higher trap catches were associated with orchards 

adjacent to unmanaged citrus or wild vegetation, indicating 

reinfestation from alternative habitats. This observation is 

supported by Çay (2021) and Demirel (2014), who also 

found increased medfly activity in mixed or isolated 

orchards. On the other hand, coordinated insecticide 

applications in neighboring plots effectively suppressed 

local populations, demonstrating the value of regional, 

area-wide pest management strategies. 

Across all studies, a consistent conclusion emerges: 

mass trapping alone is insufficient under high pest pressure 

or in vulnerable cultivars. As noted by Martinez-Ferrer et 

al. (2012) and confirmed in the present study, even high 

trap densities (e.g., 50–100 traps/ha) may not fully prevent 

fruit damage in early cultivars or under warm climatic 

conditions. Demirel (2014) and Acar (2019) also 

emphasized the importance of attractant composition, trap 

type, and environmental conditions in determining mass 

trapping success. Additionally, Manoukis (2016) 

demonstrated that modifying trap surfaces with contact 

insecticides could further enhance effectiveness by 

capitalizing on medfly behavior inside traps. 

In conclusion, monitoring of Mediterranean fruit fly 

populations across mandarin orchards in Adana Province 

demonstrated significant variability in population density 

and seasonal activity patterns among different locations 

and varieties. The highest population density was observed 

in the Rize orchard (Danışment village), with a peak mean 

of approximately 6 adults per trap in early September, 

indicating a major flight peak likely influenced by nearby 

W-Murcott mandarins and proximity to a main road. In 

contrast, the Miho-Wase orchard (Çağırkanlı village) and 

the second Döbashi-Beni orchard (Çağırkanlı village) 

showed lower but notable peaks of 2.59 and 1.64 adults per 

trap, respectively, both occurring in early October, 

coinciding with fruit maturation stages. The Primasol 

orchard (Şıhmurat village) exhibited a peak mean of 0.67 

adults per trap in late September, while the Döbashi-Beni 

orchard (Danışment village) showed the lowest population 

levels, with modest peaks below 0.5 adults per trap in early 

September and early November. These findings suggest 

that medfly population dynamics are strongly influenced 

by local host phenology, surrounding vegetation, and 

agronomic practices such as insecticide applications. The 

data emphasize the need for site-specific monitoring and 

timely pest management interventions to effectively 

suppress medfly populations and minimize damage to 

mandarin crops in the region. 
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