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Abstract: The invasive spotted wing drosophila (SWD - Drosophila suzukii (Matsumura, 1931)) be-
came an important pest in several parts of Europe in less than one decade. High variations are re-
ported by geographical regions in the phenology of the species and thus in the damages in different
soft-skinned fruits. Our study aimed to compare phenological patterns of SWD in various neigh-
bouring habitats (cherry/sour cherry and blackberry plantations, forested and built-up areas) in a
hilly berry production region of Hungary (Noégrad county). The investigation consisted of operating
16 bottle traps (with vinegar and red wine) on eight spots during four years (2017-2020). The traps
in cherry/sour cherry plantations caught the highest number of SWD (n=21997), which was followed
by forests (n=20616), built-up areas (n=10567) and blackberry plantations (n=5035). No substantial
differences were found in phenological patterns between the habitat types in any year; the catches
did not reflect the lack of ripening fruits. The highest numbers of SWD imagoes were caught in
September and October, while virtually no SWD individuals were caught before July. The lack of
SWD catches in the first half of the year suggests that long-distance migration may play an essential
role in the population dynamic of SWD by re-establishing pest populations regularly in mid-sum-
mer in Hungary.
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1. Introduction

The invasive spotted wing drosophila (SWD - Drosophila suzukii (Matsumura,
1931)) was firstly detected in Europe and North America in 2008. The pest has invaded
most part of the continent in less than one decade, and since then, it causes sensible dam-
ages to various soft-skinned fruits [1]. In Hungary, the pest was firstly detected in a mo-
torway rest area in 2012. For 2014, the species already occurred in high numbers in the
whole country [2], and the first damage was also reported from a raspberry plantation [3].
Since then, economically sensible damages are regularly reported from different berry
cultures [4].

The polyphagous SWD occurs in surprisingly high abundance in a wide range of
habitats, including places that do not provide suitable fruits for the development of the
larvae. The mass migration of the imagoes between the different habitats within the land-
scape is a key factor in the pest's harmfulness. The migration activity of SWD was studied
from multiple aspects. The seasonal vertical migration SWD from the valleys to moun-
tainous areas to avoid unsuitable temperatures was proved by Calabria et al. (2012) and
Stockton et al. (2018). The effect of the vicinity of the forested regions on the abundance
of SWD in the crops was demonstrated by several authors [7, 8, 9]. Swoboda-Bhattarai
[10] investigated the daily activity pattern of SWD movement between crop and neigh-
bouring noncrop habitats. SWD was found to change between fruit orchards ripening in
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different times, namely to move from mid-summer to the fig, apricot, pear orchards, and
from the beginning of autumn to the citrus and noncrop areas [11].

Our work aimed to compare phenological patterns of SWD in neighbouring crop
(cherry/sour cherry and blackberry plantation) and noncrop (forested and urban areas)
habitats to better understand the pest's migratory activity.

2. Materials and methods

The investigation took place in two locations (Berkenye: N 47.886554°, E 19.071036°,
Romhany: N 47.918868°, E 19.263236°) 50 km from each other in Nograd county (Hun-
gary), a hilly berry production region. The trapping spots were appointed in four neigh-
bouring habitats beside the two villages: built-up area (village centres), cherry (Romhany)
/sour cherry (Berkenye) orchards (hereinafter cherry orchards), blackberry orchards, for-
ested area. We placed two bottle traps per trapping spots; therefore, 16 traps were oper-
ating during the survey. The traps were made of 500 ml plastic bottles, with 16 holes on
the upper side (d=0,5 mm). We used 150 ml 5 V/V% commercial apple cider vinegar as a
lure in traps. The survey lasted from April 2017 to November 2020, and the traps were
replaced monthly. The traps were carried to the laboratory, and the content was checked
under binocular stereo microscope. SWD imagoes were distinguished by sex and morphs
(summer and winter morph), and the other flies belonging to Drosophilidae were also
counted. For the identification, we used the key from [12].

3. Results

The highest D. suzukii catches were observed in the cherry orchards and forested ar-
eas each year. On the other hand, the catches were surprisingly low in blackberry planta-
tions as they were even lower than the catches in built-in areas (Table 1). Furthermore, an
important difference was found between years in the total number of D. suzukii caught by
the traps, namely the catches in 2017 were lower by close to one magnitude than in the
following years, while in 2019, the catches were several times higher than in 2018 or 2020.
However, the outstanding catch values of 2019 were solely due to the catches of forest
habitats and cherry plantations. On the contrary, in built-in areas and the blackberry plan-
tations, no such salience was observed (Figure 1).

Table 1. Total catches of spotted wing drosophila and other drosophilid flies by habitat types.

SWD SWD SWD SWD

winter | summer | winter summer

morphs | morphs | morphs | morphs | SWDin other
habitat male male female female total Drosophilids
forest 1438 7718 1487 9972 20616 18948
built-up area 703 4595 692 4577 10567 7382
cherry orchards 806 8900 821 11469 21997 12195
blackberry 546 1870 590 2029 5035 2997
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Figure 1. Total yearly catches of spotted wing drosophila and other drosophilids by habitats.

The seasonal pattern of SWD catches was similar in the different habitats, irrespec-
tively from the presence of ripening fruits in the parcels. No SWD imagoes were in the
traps in the spring months (March, April, May), and only a negligible number of individ-
uals were caught in June. The catches started to increase in July, and the highest numbers
were found in September and October (Figure 2). SWD imagoes were found in the traps
until severely cold periods occurring in different winter months in the years. The winter
morphs appeared in the traps in September (2019, 2020) or in October (2017, 2018), and
they reached 70-80 % of SWD imagoes in November.

The sex ratio of SWD imagoes was close to 50 % for the total SWD catches, and it did
not change substantially between the years or habitats; the proportion of males in the for-
ested and built-up area, cherry and blackberry plantation were 44%, 50 %, 44% 48 %, re-
spectively.

Drosphilids, other than SWD, were present in the traps in significant numbers also
in the first half of the year, but they were largely outnumbered from August and Septem-
ber by SWD. The proportion of latter reached even 80% in the autumnal samples.
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Figure 2. Monthly catches of spotted wing drosophila and other drosophilids by trap in different habitats.
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4. Discussion

Despite its invasion success, SWD is relatively less resistant to temperature extremes
and dryness [13].  This sensibility may explain some unexpected results. For example,
the lower overall catches in blackberry plantations, where the ripening fruits are available
until mid-autumn, probably are due to the open structure of the plantation exposed to sun
and dryness. The low catches of the year 2019 may reflect the higher temperatures and
low precipitation in the summer months compared to the following years. In the cherry
plantations, the high catches occurred in periods where no suitable fruits were available
for SWD, implying that cherry plantations provide suitable microclimatic conditions for
SWD, the same way as forested areas, irrespectively of fruit production.

In contrast with the absolute numbers, we could not find any substantial differences
in the seasonal changes of trap results between the different habitats, and we could not
demonstrate mass migrations between the territories.

The complete lack of SWD catches before June suggests that, due to low winter tem-
peratures, the overwintering of SWD is highly limited in Hungary, similarly to other
northern or continental parts of Europe. Consequently, long-distance migration from the
Mediterranean region may play an essential role in the population dynamic of SWD by
re-establishing pest populations regularly in mid-summer in Hungary.
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