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Species composition, biology, and phytosanitary status of 

Diptera damaging sweet cherry: overview and monitoring 

results in Central Southern Bulgaria   

P. I. IVANOV 

Department of Orchard Management and Plant Protection, Fruit Growing Institute, 
Ostromila 12 str, Plovdiv, Agricultural Academy – Sofia, BULGARIA 

Sweet cherry (Prunus avium L.) is one of the economically significant fruit crops in Bulgaria 
and Europe, subjected to notable phytosanitary pressure from fly species belonging to the 
families Tephritidae and Drosophilidae. This study provides both a literature-based overview 
and original field-monitoring data on Diptera species affecting cherries, collected during sur-
veys conducted in southern Bulgaria from April to June 2025. Monitoring methods included 
yellow sticky traps and visual inspections of fruit. The results confirmed the presence of 
Rhagoletis cerasi, a univoltine species responsible for direct damage through oviposition in 
ripening fruits. Notably, no other species of Rhagoletis or Drosophila suzukii were detected, 
likely due to specific local climatic and phenological conditions. Possible reasons for non-
detection, including trap type, host phenology, microclimatic conditions, and severe frost 
damage in 2025 (which reduced cherry fruit availability by 75–95% in some cultivars), are 
discussed. The study presents a binary morphological identification key and a diagnostic table 
of distinguishing traits for practical field identification. The findings highlight the importance 
of continuous monitoring and early warning systems, particularly under shifting climatic con-
ditions and evolving pest pressures, underscoring the need for targeted and sustainable plant 
protection measures. 

KEY WORDS: climate change, Diptera, invasive species, phytosanitary monitoring, plant 
protection, Prunus avium, Rhagoletis cerasi. 

ABSTRACT 
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Introduction 

The rapid growth of the global population 
demands diverse agricultural strategies to 
meet food needs, including expanding culti-
vation areas, adopting new technologies, and 
emphasizing sustainable practices (FAO, 
2022). Recently, agricultural research has 
focused on the impacts of climate change—
such as rising temperatures, increased CO₂ 
levels, and extreme weather events—which 
pose significant risks to crop yields and are 
crucial to minimizing production losses 
(Parry, 1990). 

Pests are significant biotic stressors in 
fruit crop production, causing both direct and 
indirect damage. They reduce yield and qual-
ity through feeding and oviposition, and they 
can also transmit plant pathogens. Reports 
indicate that pest-related losses in fruit crops 
can reach up to 100%, with an average esti-
mated loss of 7.8% of total production 
(Sharma et al., 2017). 

Temperature has a significant impact on 
the development, survival, and reproduction 
of insects, particularly poikilothermic organ-
isms such as Diptera. Warmer climates can 
accelerate pest reproductive cycles and ena-



ble migration into new habitats, impacting 
population dynamics and ecological interac-
tions (Kocmánková et al., 2010; Karuppaiah 
and Sujayanad, 2012; Prakash et al., 2014; 
Bhagarathi and Maharaj, 2023). As climate 
change opens up new ecological niches, 
pests are colonizing previously unsuitable 
areas, underscoring the need for adaptive 
surveillance and control systems (IPPC Sec-
retariat, 2021). 

Fruit flies (Diptera: Tephritidae) repre-
sent one of the most economically damag-
ing pest groups in global fruit production 
and trade. Their significance is reflected in 
national and international quarantine proto-
cols, as well as ongoing research in ento-
mology and integrated pest management. 

The family Tephritidae includes over 
5,000 species across about 500 genera and 
six subfamilies, many of which are still 
poorly studied (Uchoa, 2012). Found in 
tropical, subtropical, and temperate regions 
(Hidayat et al., 2023), around one-third are 
frugivorous, with larvae feeding on host 
fruits and vegetables. If uncontrolled, fruit 
flies can cause damage ranging from minor 
to total crop loss, depending on the cultivar, 
location, and season (Dhillon et al., 2005; 
Tanga et al., 2018). 

In temperate regions, three major fruit fly 
species have drawn particular attention: 
Rhagoletis cerasi (Linnaeus, 1758) 
(European cherry fruit fly), Ceratitis capi-
tata (Wiedemann, 1824) (Mediterranean 
fruit fly), and Bactrocera oleae (Rossi, 
1790) (Olive fruit fly). Documented damage 
includes up to 90% yield loss in late cherry 
varieties in the Upper Rhine, Bulgaria, and 
Romania, along with severe losses in peach-
es, apricots, and olives across Europe and 
the Middle East (Fischer-Colbrie and Busch
-Petersen, 1989; Fimiani, 1991). 

The EU's revised plant health legisla-
tion—Regulation (EU) 2016/2031—
addresses concerns about the introduction 
and establishment of pests. EFSA is respon-
sible for categorizing regulated pest species 
to support preventive measures, including 
23 non-EU Tephritidae species due to their 
phytosanitary risk (EFSA PLH Panel, 
2020). 

Drosophila suzukii, the spotted-wing 
drosophila, has attracted increasing attention 
in recent years due to its ability to infest 
healthy fruits, causing yield losses of 30–
50% in berry crops (Cini et al., 2014; As-
plen et al., 2015; Savaris et al., 2016). In 
Bulgaria, the species was first recorded in 
2014 in Blagoevgrad (Karadjova et al., 
2016), with subsequent reports from 
Kyustendil and Central Bulgaria (Petrova et 
al., 2020; Minkov et al., 2017), and infesta-
tions on berry crops in the Troyan region 
(Minkov et al., 2018). Additional hosts such 
as mistletoe (Viscum album L.) have been 
documented (Zaemdzhikova et al., 2018). 
Recent studies further analyze the risk for 
raspberries and evaluate the effectiveness of 
different monitoring traps (Arabadzhiev and 
Palagacheva, 2023; 2025). Although D. 
suzukii was not detected in the present sur-
vey, its documented presence in Bulgaria 
underscores the importance of continuous 
monitoring and preparedness for potential 
outbreaks in cherry orchards.  

In addition to D. suzukii, the American 
cherry fruit fly (Rhagoletis cingulata) has 
been reported in neighboring European re-
gions, raising concerns about its potential 
introduction and hybridization with R. 
cerasi in Bulgaria. The species has been 
expanding its range in Europe over the past 
two decades, with established populations 
reported in Germany (EPPO, 2011; Vogt et 
al., 2012), Hungary (Kovács et al., 2013), 
and the Czech Republic (Máca, 2013). Its 
introduction is considered high‑risk due to 
its ecological similarity to R. cerasi and its 
ability to infest both wild and cultivated 
cherries. Several studies have also docu-
mented natural hybridization between R. 
cingulata and R. cerasi in sympatric re-
gions, raising concerns about potential ge-
netic introgression and altered pest behavior 
(Doell et al., 2014; Johannesen et al., 2013). 
These findings highlight the importance of 
monitoring this species as a potential inva-
sive threat to Bulgarian cherry production.  

Despite increased attention, the biology, 
host range, and distribution of many Tephri-
tidae species remain insufficiently charac-
terized. In Bulgaria, developing resilient 
agriculture requires proactive monitoring, 
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early warning systems, and species-specific 
studies to support phytosanitary decision-
making. 

 The present study aims to: 

• Analyze the biology and monitor-
ing results of R. cerasi in sweet 
cherry orchards in southern Bulgar-
ia 

• Present the results of monitoring 
conducted in cherry orchards in 
southern Bulgaria 

• Derive diagnostic morphological 
keys to aid practical identification 

•  Discuss emerging plant protection 
challenges in the context of climate 
change and increasing pest pres-
sure, including the documented 
presence of D. suzukii in Bulgaria 
and the potential threat of R. cingu-
lata. 

By integrating theoretical knowledge and 
field data, this article contributes to the de-
velopment of pest diagnostics, agronomic 
planning, and sustainable ecological man-
agement for temperate fruit crops.  

 

Materials and Methods 

The field study was conducted from May to 
June 2025 in four sweet cherry orchards in 
the Plovdiv region of Bulgaria (Fig. 1), an 
area characterized by intensive cultivation 
and high phytosanitary risks. All orchards 
were surveyed during full fruit ripening, 
with site selection based on representative-
ness of local cultivars and management 
practices. 

The surveyed sites include: 

• Novo Selo (Stamboliyski Municipal-
ity): 42.121200° N, 24.496846° E; 
elevation 189 m 

• Karadzhovo (Sadovo Municipality): 
42.094279° N, 24.891415° E; eleva-
tion 167 m 

• Kuklen (Kuklen Municipality): 
42.028596° N, 24.804415° E; eleva-
tion 332 m 

• Fruit Growing Institute (Plovdiv 
Municipality): 42.105789° N, 
24.723725° E; elevation 173 m. 

FIG. 1:  Topographic map of the Plovdiv region showing the locations of the four sur-
veyed sweet cherry orchards: Novo Selo (Stamboliyski), Karadzhovo (Sadovo), Kuklen 
(Kuklen), and the Fruit Growing Institute (Plovdiv). Elevation gradients and river systems 
are indicated. Red pushpins mark orchard sites; inset highlights their relative positions  



Monitoring methods  

Three complementary approaches were uti-
lized for monitoring fruit fly activity: 

Trap Deployment: Each orchard was 
equipped with 5–7 traps (total 25), serviced 
every 5–7 days, with sticky surfaces re-
placed and catches recorded systematically. 
Traps were installed in the tree canopy at 
1.5–2.0 meters above ground level. Trap 
types included (Fig. 2): 

• Csalomon® PALz trap, VARs+ fun-
nel trap, and VARL trap (Plant Pro-
tection Institute, Centre for Agricul-

tural Research, Budapest, Hungary) 

• Rebell® yellow sticky traps 
(Andermatt Biocontrol AG, Switzer-
land). These traps are specifically 
designed for Tephritidae monitoring. 

Visual Fruit Inspection: Mature fruits 
were examined for egg-laying scars and 
external damage typical of dipteran activity. 

Specimen Collection and Preservation: 
Captured adult flies were preserved in 70% 
ethanol and transported for laboratory anal-
ysis. 

Table 1.  Technical specifications of insect traps used during field monitoring. 

FIG. 2:  Representative examples of insect traps used during field monitoring. From left 
to right: (1) PALz trap – cylindrical container with mesh bottom and funnel top; (2) 
VARs+ funnel trap – green sticky surface with high capture density; (3) VARL trap – 
baited container with liquid attractant; (4) Rebell® yellow sticky trap – V-shaped panels 
designed for Tephritidae monitoring. All traps were suspended in the tree canopy at 1.5–
2.0 m height and serviced every 5–7 days.  
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Trap Type 
Manufacturer/

Origin 
Target Group 

Trap Mecha-
nism 

Deployment 
Height 

Notes 

PALz trap 
Csalomon®, 

Hungary 
Tephritidae 

Funnel + mesh 
container 

1.5–2.0 m 
Used with a 
pheromone 
attractant 

VARs+ funnel 
trap 

Csalomon®, 
Hungary 

Tephritidae 
Sticky surface 

+ funnel 
1.5–2.0 m 

High capture 
efficiency 

VARL trap 
Csalomon®, 

Hungary 
Tephritidae 

Liquid bait 
container 

1.5–2.0 m 
Contains red 

liquid attractant 

Rebell® yellow 
trap 

Andermatt Bio-
control AG, 
Switzerland 

Tephritidae 
V-shaped sticky 

panels 
1.5–2.0 m 

Designed for 
visual attrac-

tion 
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Orchard management and climatic data 

All surveyed orchards were conventional, 
managed according to national recommen-
dations. Pest management included 2–3 
insecticide applications per season with EU
-approved active substances (deltamethrin, 
spinosad), applied according to phenologi-
cal stage. Climatic data (temperature, hu-
midity, precipitation) were obtained from 
the local meteorological station and are 
presented graphically in Figure 3, together 
with pest captures. Severe frost damage in 
March 2025 reduced cherry fruit availabil-
ity by 75–95% in some cultivars, which was 
considered when interpreting pest popula-
tion dynamics. 

Identification protocols  

Diptera specimens were identified using the 
following procedures: 

Morphological Analysis: Adult flies were 
examined under a binocular microscope, 
with emphasis on wing venation and body 
coloration as diagnostic traits. 

Taxonomic Key Development: A binary 
morphological key was constructed, adapt-
ing features from Uchoa (2012). For mor-
phological identification of Rhagoletis 
cerasi, the descriptions of pupal stages pub-
lished by Papanastasiou and Papadopoulos 
(2014) as well as profiles from Fruit Fly 
Identification Australia (n.d.) were used. 
The IPPC (2011, 2023) and USDA-APHIS 
(2017) diagnostic protocols were used to 
confirm species identity and quarantine 
status. Additional morphological keys for 
Diptera were consulted through online re-
sources from ANSES (n.d.), Diptera.info 
(n.d.), University of Queensland (n.d.), Na-
tional Museum Bloemfontein (2019), and 
North Carolina State University (n.d.). 

Microscopy and Imaging: Suspect individ-
uals were analyzed under ×40 magnifica-
tion. Diagnostic photographs were archived 
for documentation and further verification. 
For identification and compliance with in-
ternational phytosanitary requirements, 
regulatory documents and diagnostic proto-
cols published by the IPPC (2011, 2023), 
USDA-APHIS (2017), EPPO (2011, 2013, 
n.d.), and EFSA (2020) were consulted. 

They provide standardized methods for 
morphological diagnosis, criteria for quar-
antine status, and recommendations for 
monitoring Rhagoletis spp. and other fruit 
flies. 

 

Results 

Species composition and biology of Dip-
tera harmful to sweet cherry 

The main phytosanitary threats to sweet 
cherry (Prunus avium L.) arise from fruit 
flies within the families Tephritidae and 
Drosophilidae. The dominant species de-
tected was R. cerasi. Other species within 
the Rhagoletis genus and the invasive D. 
suzukii (Matsumura, 1931) pose potential 
risks, although they were not recorded dur-
ing the study period. 

Although D. suzukii has been document-
ed in Bulgaria since 2014 (Karadjova et al., 
2016; Minkov et al., 2017; Petrova et al., 
2020; Minkov et al., 2018; Zaemdzhikova 
et al., 2018; Arabadzhiev and Palagacheva, 
2023; 2025), it was not detected in the pre-
sent survey, likely due to unfavorable cli-
matic conditions and frost-induced fruit 
scarcity. 

Major Diptera species affecting cherry 
crops 

A binary morphological key was created for 
species-level identification and phytosani-
tary assessment, drawing from Uchoa 
(2012) and refined using morphological 
descriptions of R. cerasi pupal stages 
(Papanastasiou and Papadopoulos, 2014) 
and profiles from Fruit Fly Identification 
Australia. Diagnostic protocols from IPPC 
(2011, 2023) and USDA-APHIS (2017) 
were used to verify species identity and 
quarantine status.  

To facilitate accurate field-level differen-
tiation between Rhagoletis cerasi and other 
Diptera of phytosanitary concern, compara-
tive morphological traits were compiled 
from literature and online identification 
tools, including ANSES (n.d.), Diptera.info 
(n.d.), University of Queensland (n.d.), Na-
tional Museum Bloemfontein (2019), and 
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North Carolina State University (n.d.). To 
ensure consistent and comparable identifica-
tion, six diagnostic morphological charac-
teristics were selected based on published 
taxonomic descriptions: (1) number of wing 
bands, (2) structure and completeness of the 
apical band, (3) adult body size, (4) ab-
dominal coloration, (5) ovipositor morphol-
ogy in females, and (6) competitive interac-
tion with R. cerasi and other fruit‑infesting 
Diptera. These traits form the basis of the 
comparative analysis presented in Table 3 
and the binary identification key. To support 
practical field identification and to distin-
guish R. cerasi from other Diptera of phyto-

sanitary concern, the species included in 
Table 3 were selected based on their rele-
vance to cherry production in Europe and 
their potential for introduction into Bulgar-
ia. The comparison includes native species, 
established invasive species, and high-risk 
quarantine pests with overlapping morpho-
logical traits or similar host preferences. R. 
cingulata was added because it has been 
documented in several Central European 
countries and has demonstrated the capacity 
to hybridize with R. cerasi, making it essen-
tial to include it in diagnostic differentia-
tion.  

Table 2. Biological and phytosanitary characteristics of key Diptera species harmful to cherry. 
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Species Family 
Hosts (incl. 

cherry) 
Origin 

Status in  
Europe 

Gen.
/year 

Activity 
Period 

Damage 
Mechanism  

Rhagoletis 
cerasi 

Tephritidae 
Sweet, sour 

cherry 
Europe 

Widespread, 
high economic 

impact 
(including Bul-

garia) 

1 May–June 

Oviposition in 
ripening 

fruits, larval 
development 

R. cingulata Tephritidae 
Cherry, other 
Prunus spp. 

North 
America 

Potentially 
invasive; not 

yet detected in 
Bulgaria 

1 May–July 

Similar to R. 
cerasi, re-

source com-
petition 

R. fausta Tephritidae Sweet cherry 
North 

America 

Under quaran-
tine observa-

tion; absent in 
Bulgaria 

1 May–June 

Presumed to 
have a similar 

harmful 
mechanism 

R. indif-
ferens 

Tephritidae Cherry 
West N. 
America 

No phytosani-
tary concern; 
absent in Eu-

rope 

1 
Spring–
summer 

Larval devel-
opment in 

fruit 

R. completa Tephritidae 
Walnut, occa-
sionally cher-

ry 

North 
America 

Established in 
parts of Eu-
rope; not in 

Bulgaria 

1 
June–

August 

Primarily 
walnuts, pos-
sible impact 

on cherry 

R. batava Tephritidae 
Sea buck-

thorn, possi-
bly cherry 

Eurasia 
Biological 

interest, not 
regulated 

1 
July–

August 
Host shift 
potential 

C. capitata Tephritidae 
>350 hosts 
incl. cherry 

Africa 

Invasive; pre-
sent in southern 

Europe; spo-
radic in Bulgar-

ia 

>3 
Spring–

fall 

Oviposition 
punctures + 

larval feeding 
→ fruit de-
cay, drop 

D. suzukii 
Drosophili-

dae 

Cherry, ber-
ries, soft 

fruits 
Asia 

Invasive; per-
manently estab-

lished; docu-
mented in Bul-

garia since 
2014 

>10 
Spring–

fall 

Eggs laid in 
healthy fruits 

→ larval 
feeding caus-
es rapid rot 
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Table 3. Comparative morphological characteristics of Diptera species potentially harmful to 
sweet cherry, including members of Rhagoletis and selected invasive taxa. 

Characteristic 
Rhagoletis 

fausta 
Rhagoletis 
indifferens 

Rhagoletis 
completa 

Rhagoletis 
batava 

Ceratitis 
capitata 

Drosophila 
suzukii 

Number of 
wing bands 

4–5, with 
apical band 

4–5, with 
apical band 

5–6, with 
apical band 

4–5, with api-
cal band 

Lots of 
spots, chaot-

No Stripes, 
Dark Spots 

Apical band 
Complete, 
wraps around 
the edge 

Complete, 
wraps around 
the edge 

Complete, 
wraps around 
the edge 

Complete, 
wraps around 
the edge 

Irregular, 
diffuse 
stains 

Absent; only 
dark apical 
spot 

Body size 3–4 mm 4–5 mm 4–6 mm 3.5–4 mm 3–5 mm 2.5–3.5 mm 

Abdominal 
coloration 

Black Dark brown Yellow-brown Dark 
Yellow-
brown 

Light with 
black stripes 

Ovipositor (♀) 
Black, sclero-
tized 

Black, sclero-
tized 

Black, long Black, long 
Short, yel-
lowish 

Strongly 
jagged, dark 

Competitive 
interaction 

Similar to R. 
cerasi 

Competitor of 
R. cerasi 

Competitor of 
R. cerasi 

Competitor of 
R. cerasi 

A competi-
tor to Rhag-
oletis spp. 

Competitor 
of all fruit 
flies 

Morphological keys for distinguishing 
Rhagoletis species from other genera 

To facilitate accurate field-level differentia-
tion between R. cerasi and other Diptera of 
phytosanitary concern, comparative mor-
phological traits were compiled from litera-
ture and online identification tools, includ-
ing ANSES (n.d.), Diptera.info (n.d.), Uni-
versity of Queensland (n.d.), National Mu-

seum Bloemfontein (2019), and North Car-
olina State University (n.d.). To ensure 
consistent and comparable identification, 
six diagnostic morphological characteris-
tics were selected based on published taxo-
nomic descriptions: (1) number of wing 
bands, (2) structure and completeness of 
the apical band, (3) adult body size, (4) 
abdominal coloration, (5) ovipositor mor-
phology in females, and (6) competitive 

Species 
Novo Selo 

(Stamboliyski  
Municipality) 

Karadzhovo 
(Sadovo Municipali-

ty) 

Kuklen (Kuklen 
Municipality) 

Fruit Growing      
Institute (Plovdiv 

Municipality) 

Rhagoletis 
cerasi 

+ + + + 

Rhagoletis     
cingulata 

- - - - 

Rhagoletis   
fausta 

- - - - 

Rhagoletis     
indifferens 

- - - - 

Rhagoletis     
completa 

- - - - 

Rhagoletis     
batava 

- - - - 

Ceratitis        
capitata 

- - - - 

Drosophila    
suzukii 

- - - - 

Table 4. Presence of species of the genus Rhagoletis and other Diptera on cherries in four 
settlements in the Plovdiv region . 
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interaction with R. cerasi and other fruit‑in-
festing Diptera. These traits form the basis 
of the comparative analysis presented in 
Table 3 and the binary identification key. 
To support practical field identification and 
to distinguish R. cerasi from other Diptera 
of phytosanitary concern, the species in-
cluded in Table 3 were selected based on 
their relevance to cherry production in Eu-
rope and their potential for introduction 
into Bulgaria. The comparison includes 
native species, established invasive species, 
and high-risk quarantine pests with overlap-
ping morphological traits or similar host 
preferences. Rhagoletis cingulata was add-
ed because it has been documented in sev-
eral Central European countries and has 
demonstrated the capacity to hybridize with 
R. cerasi, making it essential to include it in 
diagnostic differentiation  

Binary morphological key for distin-
guishing Rhagoletis species from similar 
Diptera  

 

1a.   Wings without transverse dark bands; 
only a dark apical spot present.……… 
……...…………… Drosophila suzukii  

1b.    Wings with 4–6 distinct dark transverse 
bands ………………………….. go to 2 

2a.    Wing pattern irregular, with numerous 
diffuse or chaotic 
spots……………………………………
………………………Ceratitis capitata  

2b.    Wing pattern structured, with clearly 
defined transverse bands …….. go to 3 

3a.     Apical band incomplete or weakly devel-
oped……………………..……...….
……………. ……….Rhagoletis fausta  

3b.     Apical band complete, forming a contin-
uous margin …..…………… go to 4 

4a.     Wing pattern forming the characteristic 
“F‑shape”; abdomen black; ovipositor 
robust………………………………….… 
………………….. Rhagoletis cerasi  

4b.    Wing pattern not forming an “F‑shape” 
………………………………… go to 5 

5a.     Apical band broader and more con-
trasting; abdomen with clearer banding; 
ovipositor slender ………………..
………………… Rhagoletis cingulata  

5b.    Apical band narrower; other traits varia-
ble …………………………… go to 6 

6a.    Body size 4–6 mm; abdomen yel-
low‑brown  …………….……………...
……………. …....Rhagoletis completa  

6b.    Body size 3–4 mm; abdomen dark …… 
………………….… Rhagoletis batava 

 

Monitoring of Diptera 

The identification was carried out through 
morphological analysis and comparison 
with key features described in the literature, 
including the characteristic wing pattern, 
ovipositor shape and structure, and the 
adult active period (May–June), which is 
consistent with the life cycle of R. cerasi. 
No other members of the genus Rhagoletis 
were found during the study, nor were any 
individuals of the invasive species D. suzu-
kii, despite the confirmed presence of the 
latter in other parts of Europe. 

Species presence was verified by mor-
phological analysis at ×40 magnification, 
with diagnostic images archived for docu-
mentation. Identification was guided by 
international protocols (IPPC 2011, 2023; 
EPPO, 2011, 2013, n.d.; EFSA 2020), en-
suring compliance with phytosanitary 
standards. 

Climatic data 

Meteorological records from the Plovdiv 
station indicated average daily temperatures 
of 18–24 °C, with maximum values occa-
sionally exceeding 30 °C during late May. 
Relative humidity fluctuated between 45–
60%, and total precipitation during May–
June amounted to 42 mm. Severe frost 
events in late March 2025 reduced cherry 
fruit availability by 75–95% in some culti-
vars. These conditions favored the uni-
voltine cycle of R. cerasi while limiting the 
establishment of other Diptera species, such 
as D. suzukii, which requires higher humid-
ity and abundant fruit hosts (Fig. 3). Only 
R. cerasi was detected across all monitored 
sites, and no other Diptera pests were rec-
orded during the study period. 

Wing pattern variation in Rhagoletis 
cerasi 

During the monitoring of R. cerasi during 
the active flight period, variations in the 
morphology of the wing pattern were docu-
mented, especially with regard to the pres-
ence, shape, and connectivity of the inter-
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FIG 3: Monitoring of Rhagoletis cerasi catches and climatic conditions in four cherry or-
chards in the Plovdiv region (April–May 2025). Red solid line = average catch 
(individuals); blue dashed line = temperature (°C); green dotted line = humidity (% scaled 
by 0.5). Each subplot represents a separate orchard: Plovdiv, Novo Selo, Karadzhovo, and 
Kuklen. 
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FIG 4: Variations in the intermediate spot on the wings of the cherry fly (Rhagoletis cerasi). 
The figure shows six variants of the cherry fly wing (A–F) observed during population mon-
itoring. The intermediate spot (indicated by a green circle) is subject to variations related to 
shape, intensity, and location in relation to the other dark elements on the wing. A – The 
typical and most common form: the intermediate spot has well-defined borders, clearly con-
nected to the apical and basal spots by venous structures. B–F – Deviations from the typical 
form are presented, including reduced pigmentation, asymmetrical outlines, unclear connec-
tion with other pigmented areas, or lack of a clear intermediate spot. 

www.entsoc.gr                                                           © 2026 Hellenic Entomological Society  

mediate spot (Figure 4). These variations 
were manifested with varying degrees of 
clarity and structural connection to the ante-
rior or posterior part of the wing. Such phe-
notypic variation may be due to phenotypic 
plasticity, determined by external environ-
mental factors, or to age-related differentia-
tion within individuals. The presence of 
morphological heterogeneity may also indi-
cate intrapopulation genetic variation. 

Similar observations have been reported 
in the literature, including the studies of 

Boller and Bush (1974), which demonstrat-
ed genetic differentiation in R. cerasi, as 
well as evidence for geographic races and 
cytoplasmic incompatibility (Schwarz et al., 
2003; Katsoyannos, 2004; Kounatidis et al., 
2008; Moraiti et al., 2012). The potential 
significance of the observed variations for 
the systematics and biology of the species 
warrants further morphometric and molecu-
lar studies. These phenotypic differences 
may reflect environmental influences, age-
related variation, or underlying intrapopula-
tion genetic diversity. 
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Regional pest dynamics 

Rhagoletis cerasi remains the primary 
phytosanitary threat to sweet cherry culti-
vation throughout Europe (Daniel and 
Grunder, 2012; Būda et al., 2022). In Bul-
garia, the species is particularly damaging 
to medium-early and late-ripening culti-
vars. Literature and historical data indicate 
that adult emergence typically begins early 
to mid-May in the Plovdiv region; howev-
er, the 2024 monitoring revealed an earlier 
flight onset (April 20) at the Fruit Growing 
Institute. Infestation was recorded even in 
early cultivars, and the extended flight 
period -early and late-ripening cultivars. 
Literature and historical data indicate that 
adult emergence typically begins early to 
mid-May in the Plovdiv region; however, 
the 2024 monitoring revealed an earlier 
flight onset (April 20) at the Fruit Growing 
Institute. Infestation was recorded even in 
early cultivars, and the extended flight 
period was accompanied by high larval 
densities—up to three larvae per fruit by 
late June—suggesting a potential shift in 
the species’ biology. 

In contrast, D. suzukii, a known inva-
sive pest, was first documented in Spain 
and Italy in 2008 (Calabria et al., 2010) 
and rapidly colonized much of Western 
Europe by 2012 (Cini et al., 2014). Its 
demonstrated ability to migrate over 1,400 
km within two years, aided by wind cur-
rents and ecological plasticity, highlights 
its high dispersal potential. Notable crop 
losses—up to 80% in France and 30–40% 
in northern Italy—underscore the severity 
of its impact (EPPO, 2010). Each genera-
tion of D. suzukii can disperse up to 45 
km, reinforcing its potential threat to new 
regions. 

The Mediterranean fruit fly, C. capitata, 
although heat-tolerant and widespread 
across the Mediterranean and adjacent 
regions, has historically failed to establish 
persistent populations in Bulgaria due to 
winter mortality (Szyniszewska and 
Tatem, 2014; Elqdhy et al., 2024). Despite 
sporadic detections since 2014 in districts 
such as Blagoevgrad, Kyustendil, and 
Plovdiv, as well as confirmed fruit damage 

between 2016 and 2018, the long-term 
establishment remains limited. 

The exclusive detection of R. cerasi 
during this study confirms its dominant 
role in cherry pest dynamics in Bulgaria. 
The absence of other Diptera pests, includ-
ing D. suzukii, suggests either localized 
ecological resistance or currently unfavor-
able conditions for their establishment. 
Factors such as cultivar phenology, micro-
climatic conditions, frost-induced fruit 
scarcity, and limited trade of propagation 
material may act as barriers to invasion. 

Phytosanitary implications 

From a phytosanitary standpoint, the pres-
ence of a single pest species is encourag-
ing but calls for sustained vigilance. The 
potential introduction of R. cingulata or D. 
suzukii could disrupt current pest equilibria 
and significantly increase production loss-
es, especially under scenarios of climate 
variability. 

Moreover, the study supports the field 
applicability of the proposed binary mor-
phological identification key. Effective 
differentiation between species enables 
rapid response and strengthens diagnostic 
capacity. The integration of field observa-
tions with literature-based tools exempli-
fies the importance of science-driven mon-
itoring strategies. 

In conclusion, the findings underscore 
the need for robust, adaptable phytosani-
tary programs that address both endemic 
and emerging pest threats in response to 
changing environmental conditions.  

 

Discussion 

Climatic influences and pest dynamics 

The monitoring confirmed that R. cerasi 
remains the dominant phytosanitary threat 
to sweet cherry in Bulgaria. As shown in 
Figure 3, peak activity coincided with ris-
ing temperatures and declining humidity, 
while Kuklen’s cooler and more humid 
conditions suppressed population levels. 
The absence of other Diptera pests, partic-
ularly D. suzukii, can be explained by sev-
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eral biotic and abiotic factors. Lower hu-
midity during the study period, combined 
with severe frost damage in March 2025, 
reduced fruit availability and created unfa-
vorable conditions for D. suzukii, which 
requires moist environments and abundant 
hosts. The synchrony between cherry phe-
nology and the univoltine cycle of R. 
cerasi further limited opportunities for 
competing species to establish. 

Comparison with European trends 

In Western Europe, D. suzukii has become 
a major invasive pest, causing up to 80% 
yield losses in France and 30–40% in 
northern Italy. Its rapid dispersal capacity, 
aided by wind currents and ecological plas-
ticity, has facilitated colonization across 
diverse regions. In contrast, Bulgaria’s 
climatic conditions and limited trade in 
planting material appear to have delayed its 
establishment. Similarly, Ceratitis capitata 
has been detected sporadically in southern 
Bulgaria but has not formed stable popula-
tions due to winter mortality, unlike its 
persistence in Mediterranean countries. 

Morphological variation in Rhagoletis 
cerasi 

The wing pattern variations documented in 
Figure 4, particularly in the intermediate 
spot, highlight intrapopulation heterogenei-
ty. Comparable observations have been 
reported by Boller and Bush (1974), who 
demonstrated genetic differentiation in R. 
cerasi, and subsequent studies have re-
vealed geographic races and cytoplasmic 
incompatibility (Schwarz et al., 2003; 
Katsoyannos, 2004; Kounatidis et al., 
2008; Moraiti et al., 2012). These findings 
suggest that the observed phenotypic diver-
sity may reflect environmental influences, 
age-related variation, or underlying genetic 
differentiation—the potential significance 
of these traits for systematics and pest biol-
ogy warrants further morphometric and 
molecular investigation. 

Phytosanitary implications 

The potential introduction of R. cingulata 
or the permanent establishment of D. suzu-
kii would significantly alter pest dynamics 

and increase production losses. Continuous 
monitoring, combined with the application 
of morphological keys and diagnostic pro-
tocols, is essential for early detection and 
rapid response. These results highlight the 
importance of integrating monitoring data 
into Bulgaria’s national phytosanitary pro-
grams. 

The phytosanitary relevance of R. cingu-
lata is further underscored by its rapid 
spread across Central Europe and its 
demonstrated capacity to establish in tem-
perate climates similar to those in Bulgaria. 
Established populations in Germany, Hun-
gary, and the Czech Republic indicate that 
the species can successfully overwinter and 
complete its life cycle under Central Euro-
pean conditions (Vogt et al., 2012; Kovács 
et al., 2013; Máca, 2013). Of particular 
concern is the documented hybridization 
between R. cingulata and R. cerasi, which 
has been confirmed through genetic anal-
yses in regions where the two species 
co‑occur (Johannesen et al., 2013; Doell et 
al., 2014). Hybridization may alter dia-
pause traits, host preference, or phenology, 
potentially complicating monitoring and 
control strategies. Given Bulgaria’s climat-
ic suitability and increasing cross‑border 
movement of plant material, the risk of 
introduction and establishment of R. cingu-
lata should be considered significant. 

Moreover, the study supports the field 
applicability of the proposed binary mor-
phological identification key. Effective 
differentiation between species enables 
rapid response and strengthens diagnostic 
capacity. The integration of field observa-
tions with literature-based tools exempli-
fies the importance of science-driven mon-
itoring strategies. 

Future directions 

Further research should focus on: 

• Long-term monitoring of climatic 
factors and their influence on pest 
population dynamics. 

• Morphometric and molecular studies 
to clarify the genetic basis of wing 
pattern variation in R. cerasi. 
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• Evaluation of trap efficiency under 
varying environmental conditions. 

• Integration of monitoring data into 
national phytosanitary programs to 
strengthen diagnostic and manage-
ment capacity. 

 

Conclusions 

This study provides an updated assessment 
of Diptera pests associated with sweet cher-
ry in Bulgaria and demonstrates the contin-
ued dominance of Rhagoletis cerasi under 
current climatic conditions. By integrating 
field monitoring, morphological diagnos-
tics, and comparative trait analysis, the re-
search delivers practical tools for species 
identification, including a binary morpho-
logical key and a harmonized set of diag-
nostic characters relevant to both endemic 
and invasive taxa. 

The inclusion of R.cingulata in the com-
parative framework strengthens prepared-
ness for potential introductions, particularly 
given its expanding distribution in Central 
Europe and its capacity to hybridize with R. 
cerasi. The documented morphological 
variability within R. cerasi highlights the 
importance of ongoing morphometric and 
molecular investigations to understand pop-
ulation-level differentiation better. 

Overall, the study contributes to the de-
velopment of more robust phytosanitary 
practices by providing evidence-based diag-
nostic resources and emphasizing the need 
for continued surveillance. Future work 
should prioritize long-term monitoring, 
refinement of identification tools, and eval-
uation of environmental factors that may 
influence pest dynamics under changing 
climatic conditions. 
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