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The spotted wing drosophila (Drosophila suzukii (Matsumura, 1931) – SWD) is one of the
most recently introduced invasive pests of economical importance in Europe. It has invaded many countries in Europe and North America causing significant losses in fruit production. In 2012, the species has been detected for the first time in Hungary at a highway rest
area. The following year a countrywide trapping program was conducted to monitor the
spreading of the species. In 2013, thirty-three highway rest areas and furthermore cherry,
strawberries, raspberries, peach, grape orchards were monitored using apple vinegar bait
traps. Altogether 33 individuals of SWD have been captured in 5 localities along highways
in western Hungary, including the collecting site of the first detection. On the other hand
the species was not found in countryside orchards.
The location of the collecting sites indicates that international transport along highways plays an important role in spreading of SWD. Highway infrastructures, like selective
trash bins, or buildings may serve as refugee spots for SWD. The role of vehicle transport
in the spreading of SWD is also supported by the relatively high spreading rate of SWD,
which was estimated around 320–390 km year-1.
Key words: invasive species, Diptera, Drosophila suzukii, Hungary, road ecology, spreading.

INTRODUCTION
The spotted wing drosophila (Drosophila suzukii (Matsumura, 1931) –
SWD) belonging to the fruit fly family (Drosophilidae) is a pest of fruit production in North America and Europe (Walsh et al. 2011). Its major host plants
are fruit crops with thin and soft fruit skin, such as berries (Rubus spp., Vaccinium spp., Fragaria spp.), cherries (Prunus avium), peach (P. persica), apricot (P.
armeniaca) (Cini et al. 2012) and grape vine (Vitis vinifera) (Grassi et al. 2011).
The native range of the species is uncertain, but it was only reported
from East Asia (Japan, South Korea, China, Pacific Islands) up until the 1980s
Hungarian Natural History Museum, Budapest
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(Bächli & Rocha Pité 1984). It was introduced to Europe (Cini et al. 2012)
and North America (Hauser et al. 2009; Steck et al. 2009) in 2008 and began
to spread very quickly. Within five years the species successfully reached 13
countries in Europe (Table 1, Fig. 2); the western coast of North America from
Mexico to British Columbia; and the eastern coast from Florida to Quebec
(Hauser 2011).
In 2012, SWD appeared in Hungary. One male and two females of SWD
were caught by a bottle trap baited with apple cider vinegar in a highway rest
area (Kiss et al. 2013). Based on this result, a countrywide trapping program
was designed to monitor the spreading of the species in Hungary. The surrounding orchards and vineyards of the first detection place were monitored
and complementary samplings have been started countrywide by the National Food Chain Safety Office (NÉBIH) in 2013 (Fig. 1 – diamonds).

MATERIAL AND METHODS
In 2013, 33 traps were placed in 33 rest areas along five Hungarian highways (M1,
M3, M5, M7, M0) to capture drosophilids (Fig. 1). Traps were made of 500 ml plastic, soft
drink bottles containing 20–25 holes (diameter 3 mm) on the side nearest to the top to allow

Fig. 1. Monitoring sites for Drosophila suzukii in Hungary in 2012–2013. Filled symbols
show positive catch results in 2013, while unfilled symbols represent unsuccessful samplings for SWD. Legend: circles = traps at highway rest areas in 2012–2013; squares = traps
only in 2012; diamonds = traps placed by NÉBIH (National Food Chain Safety Office) in
2013. The arrow indicates the locality of the first detection of SWD in Hungary in 2012 (for
details on trapping procedure in 2012 see Kiss et al. 2013).
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Table 1. First detection of Drosophila suzukii in European countries (2008–2012)
First record

Country

Reference

2008

Italy

Raspi et al. 2011

2008

Spain

Calabria et al. 2012

2009

France

Grassi et al. 2009

2011

Austria

Lethmayer 2011

2011

Belgium

EPPO 2012

2011

Croatia

Milek et al. 2011

2011

Germany

Vogt et al. 2012

2011

Slovenia

Seljak 2011

2011

Swiss

Baroffio & Fisher, 2011

2012

Hungary

Kiss et al. 2013

2012

The Netherlands

EPPO 2012

2012

Portugal

EPPO 2012

2012

United Kingdom

EPPO 2012

flies to enter into the bottle. The bottles were baited with 100 ml apple cider vinegar, which
is considered to be highly effective and practical bait for trapping SWD (Lee et al. 2012).
The traps were hung on different trees or bushes 1.5 m above the ground. Three separate
trapping periods were conducted in different seasons of the year. The periods lasted for
three weeks starting in different highways between 14 and 21 of May in spring, 15 and 19
in July in summer and 16 and 24 of September in autumn.
Monitoring by the National Food Chain Safety Office (NÉBIH) was conducted in various types of orchards (plum, apple, vineyards, cherry etc.); total 29 sites were investigated
countrywide. Four funnel traps were used in each county from the mid June to the end of
October. The traps were hung on trees of different orchards, 1.5 m above the ground, in
shady places. The baiting liquid consisted of 150 ml red vine, 150 ml apple cider vinegar
and a few drops of detergent. This mixture had been changed in every 8–10 days.

RESULTS
In highway rest areas, we have captured additional specimens of SWD
from the locality “Táska” as well as from new sites in autumn of 2013.
New records of Drosophila suzukii (Matsumura, 1931) in Hungary (Fig.
1): 6 females: M7, „Szegerdő” highway rest area, 16/9–10/10/2013, leg: Kiss,
B; 3 males, 14 females: M7, “Táska” highway rest area, 16/9–10/10/2013, leg:
Kiss, B; 5 males, 3 females: M7, “Letenye” Croatian–Hungarian border station, 16/9–10/10/2013, leg: Kiss, B; 1 female: M7, “Velence” highway rest area,
16/9–10/10/2013, leg: Kiss, B; 1 female: M1, “Moson” highway rest area, 20/9–
10/11/2013, leg: Kiss, B.
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DISCUSSION
The circumstances of findings of SWD populations indicate interesting
assumptions on these populations as well as on the spreading of the species.
First of all it is noteworthy that only traps placed at highway rest areas
were positive for SWD, while many other traps remained negative countrywide (Fig. 1). We cannot state certainly that SWD is not present in other parts
that have not been monitored in Hungary, but the role of highways in SWD’s
rapid spreading looks obvious.
The trapping of D. suzukii was successful only in autumn period, which
is in accordance with the phenology of the species experienced in Europe. For
instance, in Trentino region, in north-eastern part of Italy, Grassi et al. (2012)
found that D. suzukii catches have started in July, and reached their maximum
in September and October.
On the other hand, it is interesting that there was no orchard at the collection locality or in the surroundings within the possible flight range of SWD
(ca. 7.1 km, based on analogy with D. melanogaster Meigen, 1830 (Yerington

Fig. 2. Hypothetical map of spreading of Drosophila suzukii in Europe based on literature
data (Calabria et al. 2012, Cini et al. 2012, Eppo 2012, Franchi & Barani 2011, Grassi et al.
2009, Pansa et al. 2011, Seljak 2011, Vogt et al. 2012).
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& Warner 1961)). The above mentioned circumstances suggest that the collected flies did not originate from nearby habitats, rather arrived by transport
along highways.
To establish a new population, individuals must find a food source
quickly at or near the arrival site. Mixed trash bins usually contain rotten fruit
or some decaying organic matter, which could act as a food source, but these
bins are emptied frequently (twice per week), therefore they are not suitable
to sustain a stable fly population. In the case of recycling bins the emptying
frequency is much lower: only once a month (AVE Co. Ltd. – pers. comm.),
which could be long enough to serve as surviving spots for the population.
We found high number of drosophilids inside a recycling bin at the rest area
of the first detection of SWD (Fig. 3). This supports our presumption concerning the possible role of these bins in promoting the establishment of new
SWD populations, especially as organic waste has also been found in the bins
providing suitable food source for breeding drosophilids. However, we have
not caught SWD inside the bins and we do not have evidence that SWD uses
recycle bins for breeding.
Drosophilids are relatively weak flyers, especially compared to some
invasive pests (e.g. Harmonia axyridis Pallas, 1773), however, SWD’s rate of

Fig. 3. Drosophilids inside a recycling bin in a highway rest area.
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spread is quite high. We have calculated the maximum rate of spread of SWD
at 320–390 km year–1. This calculation is based on the distance between the
first records in Spain (Calabria et al. 2012) and Italy (Raspi et al. 2011) and the
farthest point in Belgium and United Kingdom (2012 EPPO Website). Compared with other introduced invasive insects in Europe, the spread of SWD
across Europe is rapid (Fig. 2). For comparison in case of harlequin ladybird
(Harmonia axyridis), the rate of spread is approximately 200 km year-1 (Brown
et al. 2011).
Although the species was recorded from the Alps (e.g. Switzerland) later
than from the surrounding countries (Fig. 2), mountainous regions could not
prevent the expansion of SWD populations. Due to the scarcity of data, reconstruction of the spreading pattern in Spain is not possible. At the moment
it cannot be deduced whether SWD’s appearances in Italy and Spain were
independent from each other or if SWD has colonized these regions from one
locality prior to 2008.
From the sampling results it seems that our findings are very likely one
of the first introduced populations in the country and SWD is not widely
established in Hungary, yet. According to other experiences (e.g. Vogt et al.
2012) wide colonization of SWD is expected in the near future. Monitoring
along highways should be continued because it could supply important data
on the presence and spreading pathways of SWD. Our results suggest that
monitoring is not only necessary in neighbouring countries of infested areas,
but also in more distant ones, due to the rapid and possible “jumping” spread
of this species.
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