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Abstract

Drosophila suzukii (Matsumura 1931) is an economically important pest of
berry crops worldwide. Unlike most species of the genus Drosophila, this species
lays its eggs in healthy, ripening fruits, leading to significant yield losses and
reduced commercial quality of the produce. The present study was conducted
during the period 2023-2025 in the village of Mirolyubovo, Burgas region, in a
strawberry plantation of the cultivar Petra, covering an area of 0.2 ha. The aim was
to apply environmentally friendly approaches to limit the population density and
damage caused by D. suzukii. To monitor pest population dynamics, food traps
were installed, and nets were used to restrict the entry of the species into the crop
area. Observations were carried out from the beginning of fruit ripening until
harvest, recording the number of trapped adult flies and the percentage of
damaged fruits.

The results of the study show that combining physical barriers with food
traps significantly reduces infestation by D. suzukii —approximately 50% fewer
damaged fruits were recorded compared to the control plots. The application of
integrated control methods can effectively reduce the damage caused by this pest
and decrease the need for chemical treatments.

Keywords: Drosophila suzukii, strawberries, traps, nets, integrated pest
management

Pe3lome
Drosophila suzukii (Matsumura, 1931) e MKOHOMUYECKN BaXXeH HenpusaTen
no Arogonmo4HU KynTypy B CBETOBEH Mallab. 3a pasnuka OoT NoBe4YeTo BUAOBE OT
poaa Drosophila, To3n BuAg cHaca garuaTta cu B 34paBu, y3penu nropoBe, KoeTo
BOOM OO 3HAUYUTENHM 3arybu Ha JOOMB M MOHWXXKaBaHE TbProBCKOTO KayeCTBO Ha
npogykumndara. HactosawoTo npoyyBaHe e npoBefeHo npes nepunoga 2023-2025 r.
B ceno Muponto6oBo, obnact byprac, B HacaxgeHue ¢ sirogu copt lNeTpa Ha nnowy,
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ot 0.2 ha. Llenta e ga ce npunoxaT ekonorocbobpasHu noaxoaun 3a orpaHMyaBaHe
Ha 4ucneHocTTa u Bpegata ot D. suzukii. 3a npocnegaBaHe nonynauMoHHaTa
NABTHOCT Ha HEMNpPUATENs Ce 3anoXuxa XpaHUTENHW YNOBKM, KAKTO U Mpexu 3a
OorpaHuM4yaBaHe HaBMM3aHETO Ha BMAA KbM BbBbTPELWHOCTTAa Ha MNocesa.
HabniogeHuaTa ca NpoBexaaHn OT Ha4yanoTo Ha y3psiBaHeTo 0 npubnpaHeTo Ha
pekonTata, KaTto ca OT4YyeTeHM OpOoST Ha yNoOBEHWTE Bb3PacTHU WHOAMBUOU WU
NPOLEHTLT NOBPEAEHU MITOLO0BE.

Pesyntatute oT npoBeAeHOTO NPOyYBaHe Moka3BaT, Ye KOMOMHUPAHETO Ha
dmsndeckn baprepn ¢ XpaHUTENHM YIOBKM BOAM OO0 3HAYUTENHO HamansBaHe Ha
Hanagenneto oT D. suzukii — oTyeTeH e npubnuantenHo 50% no-marnko
noBpefeHn NnogoBe B CpPaBHEHWE C KOHTPONHUTE y4yacTbuu. [MpunaraHeTo Ha
WHTErpMpaHn MeToam 3a KOHTPOM MOXe YCMELIHO Aa OrpaHuydy Bpeaarta oT To3u
HenpusTen u ga Hamanum HeobxoAMMOCTTa OT XUMUYHU TPETUPaHUS.

KnouyoBn pymu: Drosophila suzukii, arogn, ynoBku, Mpexu, WHTerpupaHa
pacTuTenHa sawmra

INTRODUCTION

In recent years, Drosophila suzukii (Matsumura) has become one of the
most significant pests of berry crops in Europe and worldwide. It causes
considerable economic losses in the production of strawberries, raspberries, and
cherries, as the larvae develop inside the fruit, reducing its market value (Cini et
al.,, 2012). The extensive use of insecticides for the control of D. suzukii leads to
the development of resistance and poses a risk of pesticide residues in the fruits.
Therefore, there is a growing need to develop integrated control methods that
combine food traps, physical barriers, and cultural practices. Monitoring the
population of D. suzukii is a key component of integrated pest management
systems. The use of food traps or specific attractants allows for early detection of
adult individuals and tracking of population dynamics (Wilson, 2017). According to
Cruz-Esteban et al. (2021), the effectiveness of food traps depends mainly on the
composition of the attractant rather than the trap’s shape. Studies have shown that
combinations of wine vinegar, yeast, and sugar solutions attract the highest
number of individuals. Nets are widely used in agriculture to protect crops from
abiotic and biotic factors. Since the mid-20th century, they have also been applied
for crop protection against pests (Chouinard et al., 2019). These nets are made of
transparent threads with small openings (1-7 mm in diameter) and serve as
protection against insects (Briassoulis and Mostriotis, 2007). They are used by
growers as an alternative control tool, especially in organic farming. Several
authors (Hanson et al., 2016; Leach et al., 2016; Alnajjar et al., 2017) report that
nets are an effective means of reducing D. suzukii damage in berry crops while
simultaneously decreasing the use of insecticides. Nets with a mesh size of 1.0
mm limit the ability of female flies to enter the plantations. Kuesel et al. (2023)
demonstrated that the use of nets in raspberry plantations resulted in a 75%
reduction in infestation and increased yields under organic production. Similar
results were reported by Dominique et al. (2019) for grapes, where nets reduced
the number of trapped adults and the damage to grape clusters. Integrated control
systems for D. suzukii include physical, monitoring, and cultural practices. Cahenzli
and Boutry (2022) state that the combination of nets, food traps, and timely
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removal of damaged fruits reduces infestation levels in organic orchards. Gong et
al. (2016) found that certain strawberry cultivars exhibit lower susceptibility to
infestation, suggesting the potential for breeding resistant varieties.

MATERIALS AND METHODS

The present study was conducted during the period 2023—-2025 in the village
of Mirolyubovo, Burgas region, in a strawberry plantation of the cultivar “Petra,”
covering an area of 0.2 ha. To monitor the occurrence and population density of
the pest, food traps were used in two fields—one covered with nets and one
without nets. Plastic containers were filled with the food attractant “Suzukii Trap”
produced by the Spanish company Bioiberica. The traps were placed in the middle
of the rows, both along the edges and in the center of the field, at the beginning of
fruit ripening. In the first field, nets were installed around the plantation to limit the
entry of the species into the interior. Infestation by Drosophila suzukii was
determined through visual observations. Fruit damage in the fields with and without
nets was assessed on 100 randomly selected plants.

RESULTS AND DISCUSSION

The occurrence of Drosophila suzukii on strawberries of the cultivar “Petra”
in 2023 was recorded at the beginning of June, coinciding with the onset of fruit
ripening. A total of six individuals were captured using the Suzukii Trap (Fig. 1). As
the pest began to invade the crop and fruit ripening progressed, its population
density gradually increased. The highest number of D. suzukii individuals was
recorded during the second ten-day period of July—corresponding to the stage of
full fruit ripening—when 53 individuals were captured. At that time, the sugar
content of the fruits measured in °Brix was 10.2%. This parameter is an important
factor for the development of D. suzukii larvae and corresponds with the findings of
loriatti et al. (2015), who emphasize the significance of sugar content for the
successful development of the species.
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Fig. 1. Population dynamics of D. suzukii on strawberries, cultivar “Petra,” in 2023
in the region of Mirolyubovo village
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According to Lee et al. (2011), in the strawberry cultivars ‘Hood’ and ‘Totem,’
the highest number of eggs and larvae were observed in partially or fully colored
fruits, which are characterized by higher sugar content and firmer texture
compared to green fruits (Arné et al.,, 2016). The volatile compounds released
during ripening also play an important role in attracting adult individuals. Keesey et
al. (2015) reported that more than 360 volatile organic compounds specific to
different strawberry cultivars have been identified, which act as attractants for D.
suzukii. In 2024, the first adults of D. suzukii on the cultivar “Petra” were again
detected at the beginning of June—four individuals (Fig. 2). As temperatures
increased and the fruit ripening period began, the number of flies rose, reaching 44
individuals during the third ten-day period of July. During this time, the soluble
solids content of the fruits was 8.4% °Brix. With the completion of harvesting and
the reduction of the available food source, the population density in the traps
gradually declined.
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Fig. 2. Population dynamics of D. suzukii on strawberries, cultivar “Petra,” in 2024
in the region of Mirolyubovo village

In 2025, the population dynamics of D. suzukii showed a similar trend (Fig.
3). During the first week of June, a low density was recorded—five individuals. At
the end of June, a decrease in population density was observed, followed by a
pronounced increase in the second half of July, when the first peak occurred
(approximately 17 individuals).

This period coincides with the mass ripening of fruits and favorable
temperature conditions for the development of the species. During the first half of
August, a second, more pronounced population peak was recorded—around 22
individuals—which was likely due to the presence of residual fruits in the crop. At
the end of August, the population sharply decreased to four individuals,
corresponding to the end of the vegetation period and the limited availability of food
resources.
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Fig. 3. Population dynamics of D. suzukii on strawberries, cultivar “Petra,” in 2025
in the region of Mirolyubovo village

In the last week of August, a slight increase was observed, probably related
to a drop in temperatures and the presence of alternative hosts in the surrounding
area. In the Burgas region, Drosophila suzukii appears annually at the beginning of
June, coinciding with the onset of fruit ripening. The highest population density is
observed in the second half of July—during the full ripening stage—when the
conditions (temperature, humidity, and sugar content of the fruits) are most
favorable. The highest pest density was recorded in 2023 (53 individuals), followed
by 2024 (44 individuals) and 2025 (22 individuals). The differences between the
years can be explained by variations in climatic conditions, the presence of
alternative hosts, and the applied agrotechnical practices. Climatic factors play a
key role in the development and population dynamics of D. suzukii. During the
period 2023-2025, the summer temperatures in the Burgas region were favorable
for the reproduction and development of the pest—the daily values averaged
between 22°C and 30°C, which corresponds to the optimal temperature range for
the species’ life cycle (Lee et al., 2011; loriatti et al., 2015). Higher temperatures
and prolonged dry periods in July 2023 contributed to the higher maximum
population density (53 individuals), whereas the cooler and more humid summer of
2025 may explain the lower density levels (maximum 22 individuals). Humidity
affects the survival of eggs and larvae, while drought or heavy rainfall can also limit
the population. In addition to temperature, regular rainfall during August 2024 and
2025 likely influenced the reduction in population density by limiting the activity and
survival of larvae within the fruits.

From Fig. 4 it can be seen that the average daily temperature shows a slight
increasing trend from 2023 to 2025, especially in July (from 24.9°C in 2023 to
26.4°C in 2025).
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Fig. 4. Climatic indicators for the Mirolyubovo region (2023-2025)

The maximum temperatures were highest in July 2023 (41.1°C) and
remained around 37-39°C in the following years. The minimum temperatures also
showed a slight increase. During the reporting period, an overall lack of rainfall was
observed. Only in June 2023 was a total of 10.5 mm recorded, while all other
months were completely dry. From Fig. 5 it is evident that the number of captured
adult D. suzukii individuals was significantly lower in the fields covered with nets
compared to the control plots (fields without nets) throughout all study years.
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Fig. 5. Captured adults of Drosophila suzukii on strawberries, cultivar ‘Petra,’ in
fields with and without nets during 2023-2025 in the Mirolyubovo region
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In 2023, a total of about 200 adults were captured in the net-covered fields,
while the control fields (without nets) recorded nearly 270 individuals — a
difference of approximately 26%. In 2024, the difference became even more
pronounced, with about 145 individuals in the net-covered fields compared to 250
in the uncovered plots, representing nearly 42% fewer flies in the protected areas.
In 2025, the number of adults captured in the net-covered fields was around 110,
compared to about 135 in the control, reducing the difference to approximately
18%. This decrease was likely due to the overall population decline observed that
year; however, the nets still maintained their protective effect. The use of nets
reduced the D. suzukii population by an average of 25-40% over the study period,
confirming the effectiveness of this method for pest suppression in strawberry
plantations. The obtained data on the use of exclusion nets to prevent pest entry
into the crops are consistent with the findings of other researchers (Hanson et al.,
2016; Leach et al., 2016a; Rogers et al., 2016; Alnajjar et al., 2017). Along with
monitoring the population density of D. suzukii in the strawberry fields, the
percentage of damaged fruits was also recorded. In 2023, the percentage of
damaged fruits in the net-covered fields reached about 13%, while in the control
plots it was significantly higher — 17%. In 2024, the trend remained similar — 8%
damaged fruits in the net-covered fields versus 12% in the control. In 2025, the
lowest percentage of fruit damage was recorded in both variants, but the difference
remained significant — 3% in the net-covered fields and 6% in the uncovered
ones. These results confirm that covering strawberry crops with protective nets is
an effective method for reducing damage caused by D. suzukii, while
simultaneously improving fruit quality and yield.
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Fig. 6. Damaged fruits by Drosophila suzukii in fields with and without nets during
2023-2025 in the Mirolyubovo region

The obtained data are consistent with literature reports. The use of nets in
berry crops reduces damage caused by Drosophila suzukii (Hanson et al., 2016;
Leach et al., 2016a; Rogers et al., 2016; Alnajjar et al., 2017).

16




CONCLUSIONS
Based on the conducted study, the following conclusions can be drawn:

» The number of adults captured in net-covered fields was significantly lower
compared to fields without nets. In 2023, population density in net-covered fields
decreased by 26%, in 2024 by 42%, and in 2025 by 18%. This confirms that nets
are an effective physical barrier against the pest, reducing its spread and
population density.

+ The percentage of damaged fruits was also significantly lower in net-
covered fields. Over the three years, fruit damage in fields with nets ranged
between 3% and 13%, while in fields without nets it ranged from 6% to 17%. This
demonstrates that reducing fly density through netting leads to a substantial
decrease in fruit damage.

* The use of protective nets is a reliable and effective method for controlling
D. suzukii in strawberry cultivation, contributing to improved fruit quality and
reduced losses.
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