Romanian Journal for Plant Protection, VVol. VIII, 2015
ISSN 2248 — 129X; ISSN-L 2248 — 129X

FIRST RECORD OF THE SPOTTED WING DROSOPHILA
DROSOPHILA SUZUKII (DIPTERA: DROSOPHILIDAE) IN ROMANIA

Constantina Chireceanu*, Andrei Chiriloaie, Andrei Teodoru

Research and Development Institute for Plant Protection, Laboratory of Harmful Organisms,

*correspondence address

Research and Development Institute for Plant Protection
8 lon lonescu de la Brad

013813, Bucharest, Romania

Phone: + 40 21269 32 31

Fax: + 40 21269 32 39

E-mail: cchireceanu@yahoo.com

Abstract: The paper presents the results on the first identification of the Spotted Wing Drosophila, Drosophila
suzukii (Matsumura 1931) (Diptera: Drosophilidae) in Romania. In September 2013, seven adults were captured
in a Tephri trap (used for the Mediterranean fruit fly Ceratitis capitata) placed on wild blackberry (Rubus
caesius L.) bushes in a site from the Northern part of Bucharest city (Southern Romania). In 2014, using bottle
traps baited with red grape wine, the presence of D. suzukii was reported in different ecological habitats, again
on wild blackberry fields as well as in gardens in urban, suburban and rural locations from Bucharest, IIfov and
Giurgiu Counties (Southern Romania). Accordingly, we managed to perform the population dynamics of adults
captured in red wine bottle traps on R. caesius under weather climatic conditions of Bucharest area. The D.
suzukii flight activity took three months, i.e. from September to November. Our investigations confirmed that the
wild blackberry (R. caesius) and pokeweed (Phytolacca americana) fruits were harmed by D. suzukii, for which
they were hosts.
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INTRODUCTION

The spotted wing Drosophila, Drosophila suzukii Matsumura 1931 (Diptera:
Drosophilidae) is an invasive vinegar fly originating from Japan and the countries from the
South-East of Asia and which invaded Europe (Spain and Italy), as well as North America
(California) in 2008 (Calabria et al., 2012). Since then the fly has had a rapid expansion, so
that new findings on its presence have been reported in many important fruit production
countries from Western Europe and Mediterranean Basin (Cini et al., 2012; Mortelmans et al.
2012; Kiss et al., 2013) and, recently, in South America (Depra et al., 2014). This paper is the
first reference made to this species and its first evidence results in Romania.

Currently, the fly is known as the Spotted Wing Drosophila (SWD), whilst the name of
cherry vinegar fly (CVF) was formally used in early references. Nowadays, D. suzukii is
widely considered as one of the most destructive pest of many fruit crops due to its preference
to attack ripening healthy fruits. Females have a characteristic serrated ovipositor used to
insert the eggs in perfect healthy skin of fruits at various ripeness stages, and then, the larvae
feed inside them (Lee et al., 2011). Holed fruits are exposed to phytopathogen infections
(fungi and bacteria) that may cause premature deterioration of fruits and additional losses
(Seljiak, 2011). This way of feeding itself with the healthy fruit, makes D. suzukii distinct
from most of the species that belong to genera Drosophila and which prefer the fallen overripe
and decomposed fruit.

D. suzukii is described as an extremely polyphagous pest, its damages being associated
with a huge range of wild and cultivated fruit plants. Exotic species such as Actinidia spp.,
Diospyros kaki, Ficus carica and temperate climate fruit trees Malus domestica, Morus rubra,
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Prunus avium, P. domestica, P. persica, P. persica var. nucipersica, Pyrus pyrifolia are in the
host plants range of the fly. Berry crops such as Fragaria ananassa, Rubus idaeus, Rubus
spp., Vaccinium spp. and Vitis vinifera seem to be very vulnerable (Lee et al., 2011; Seljiak,
2011). The wild berries are also among the hosts mostly preferred by the fly, as it results from
the percentage of 70% infested fruits that have been found in wild Rhamnus alpina ssp. fallax
(Seljiak, 2011).

Like for many other invasive species, the timely information about the presence and
abundance of D. suzukii fly generated by early detection and monitoring programs has a
crucial importance in defining the pest control to protect the vulnerable crops.

Within this research paper, we present the results of the first monitoring of Drosophila
suzukii, concerning its presence and abundance in some fruit habitats, as well as the dynamic
of the population density located in the South part of Romania.

MATERIALS AND METHODS

In September 2013, the spotted wing Drosophila D. suzukii was detected for the first
time in Romania, in a Tephri trap (designed for Ceratitis capitata Wiedemann 1824) placed
on wild blackberry (Rubus caesius L. 1753) bushes in a site from Northern part of Bucharest
city (Southern Romania). The C. capitata monitoring was carried out within the framework of
a regional project under the International Atomic Energy Agency Vienna (IAEA) to evaluate
the presence of exotic invasive fruit flies of the family Tephritidae.

In 2014, to reconfirm the presence of the fly and eventually to evaluate the size and
dynamics of adults’ population in the same site, three traps with red grape wine used as
attractant to D. suzukii flies, were set up at the beginning of August. The wild blackberry
bushes climbed some apple trees, previously cultivated and later abandoned. The traps
consisted in clear plastic bottles of 0.5ml each filled with 150 ml red grape wine and to which
six 5mm holes were made at the top area. Another six similar traps (one trap per site) were
placed in private garden habitats with mixture of seasonal fruits (figs, apples, grapes) in urban
(1), suburban (2) and rural (2) sites in Bucharest city, llfov (IF) and Giurgiu (GR) Counties,
for short periods of time, during September and November months. All habitats were
ecologically distinct, no protection measures, disposed in a perimeter of one hundred square
kilometres in the Southern Romania. The traps were hanged 1.5m in the plant canopy and
they were marked using global position system. The three traps on wild blackberry (R.
caesius) were verified for insect presence and the bait was replaced weekly from August to
November. They were maintained on the same position for the entire collecting period. The
collected insects were counted and used to accomplish the population dynamics for this plant
species and area. The adults’ population density was presented as number of flies per trap per
day (FTD). The other six traps were checked and the insects were collected at the end of the
each period.

To perform the species identification, the adults of D. suzuki found in the traps were
analysed under a stereomicroscope following the descriptions and diagnostic protocol given in
OEPP standard (OEPP/EPPO, 2013). We differentiated the individuals of D. suzuki from
other species of Drosophila group, considering the morphological characters of adults: the
evident dark spot at the top of the wings and the two rows of combs on the fore tarsi in case of
males; the serrated ovipositor and uninterrupted bands on abdominal tergits in case of
females. After identification, we separated them into males and females and their proportion
was estimated for each site and sampling date in order to evaluate the structure of
autochthonous natural population. Likewise, other Drosophila species caught along with D.

87



Romanian Journal for Plant Protection, VVol. VIII, 2015
ISSN 2248 — 129X; ISSN-L 2248 — 129X

suzukii were analyzed. The flies, preserved in 70% alcohol, may be found at the Research-
Development Institute for Plant Protection Bucharest.

Two berry samples of wild blackberry (R. caesus) from the infested site and the
American pokeweed (Phytolacca americana L. 1753) near this were collected in October
2014, to detect the presence of D. suzukii in fruits. Some fruits were immersed in saline
solution to get larvae and others held in controlled environment chambers until the pupae and
adults emerged.

A Metrilog weather station installed in the nearby surveyed area provided us with
detailed weather information, i.e. daily precipitation totals (mm) and maximum, average and
minimum atmospheric temperatures (°C), during the trapping period of 2014.

RESULT AND DISCUSSIONS

In this work we present results on the first record of D. suzuki in Romania. Seven
adults (3 males and 4 females) were unexpectedly collected on 6 September 2013 in a Tephri
trap (specific for Ceratitis capitata) on wild blackberry (Rubus caesius) bushes situated in an
area of abandoned apple trees from the Northern part of Bucharest city (Southern Romania).
This fact created the opportunity to extend in 2014 our observation and survey to other fruit
species in sites from the Southern country. Table 1 provides the flies catching results in 2014
along with data on sites, composition of seasonal fruits present in investigated habitats, and
geographic position of traps.

Table 1. Abundance and species composition of Drosophilidae flies caught in habitats investigated for
D. suzukii presence in 2014

cGoF;?dinates o Habitat/site/fruit Pe;:;)edsof Drosophila suzukii Ohers Chymomiza amoena
traps species availability trapping females males Drosophila | females males
44 501866N/
26.069593E Urban/Bucharest/
44. 502458N /| i blackberry fruit, | 8 Se
26.068990E . Iesy o NpO; 982 1588 632 11 10
44.501461N / PP
26.068297E
(89m)
44.469860N/ Urban/Bucharest
26.069557E figs, jujube fruit |+ SLNov- | 62 31 28 0 0
44.709724N /
26.169481E Subqrban/Snagov (IF) 17-21 2 0 3 0 0
fruit trees, no fruits Nov.
(112m)
44.527002N/ Suburban/Mogosoaia
26.011199E (IF) 27 Oct-17 13 21 14 0 0
Nov
(137m) apples, grapes
44,150365N / .
25 766486E Fﬁ:ri's”\;?'zua(ei)s 2275582?' 115 57 278 0 0
44155714 N/
26.297974E RuraI/IZ\:ga(raeSIe (GR) 288(0):/.-13 0 1 9 1 0
(38m) grap :

Our results in table 1, showed the fact that D. suzukii was present in traps placed in all
habitats comprised in the monitoring study. During the entire catching period, from
September to November 2014, we captured 3822 adult individuals belonging to Drosophila
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genus, in all traps, both in the field of wild blackberry and private gardens. Out of these, the
most abundant species was the Asian fruit fly, D. suzukii, with 2872 individuals (75.14%).
The proportion of 24.86% was assigned to individuals in the category ‘other Drosophila’
found in association with D. suzukii captures. In this material, we recognized individuals
belonging to Drosophila melanogaster (Meigen 1830), D. immigrans (Sturtevant 1921) and
D. simulans (Sturtevant, 1919) and others species unidentified. The three species are
described as components of Drosophila community which operates together on common
feeding substrate, and D. melanogaster and D. simulans are described as sister fruit fly
species (Pavkovic-Lucic & Kekic, 2014). In table 1 we also showed the females and males
number in natural population of D. suzukii captured for each location.

Additionally to flies of genus Drosophila, flies of other drosophilid genera were also
captured, out of which, 22 flies (10 males and 12 females) belonged to genus Chymomiza,
species Chymomiza amoena (Loew, 1862). C. amoena is also an invasive fruit fly, originating
from North American continent, present in Europe since 1975 when it was first detected by
Maca and Bachli (1997) in the former Czechoslovakia. It has been reported in Central and
Southern European countries, including Romania (Ceianu, 1989; Band et al., 2005) as well as
in Northern countries (de Jong, 2003; Escher et al., 2004, 2006). The adults of this species
were recognised following their distinct pattern with two transverse bands on the wings. In
Romania, C. amoena was recorded as new species in the country’s fauna by Ceianu (1989)
who caught one male in 1988 and another one in 1989 in the spruce forest environment in the
North-Eastern part of the country. The fact that we found C. amoena species in new habitats
situated in the plain areas in Southern part of the country reveals the fly’s well ability to
spread in different ecological and climatic zones in the territory of Romania. The locations
where we found this are at a considerable distance and opposite, in term of geographical
position, to the forest zone where the first two specimens were identified in 1988-89. The
findings of Band et al. (2005) pointed out that C. amoena prefers the fruits (apples, plums)
and nuts, previously infested by other major pests, as breeding substrates.

Table 1, showing collecting data in 2014, indicates the fact that the greatest captures of
D. suzukii were associated with the wild blackberry R. caesus in Bucharest area. The traps in
the garden from Giurgiu, with a mixture of season fruits, figs, grapes and apples attracted
many flies of D. suzukii, too. Figs and grapes as well as apples are described as preferred
hosts for D. suzukii mainly in late season (Doris et al., 2013). The figs and jujube fruit in
garden from Bucharest, lead to modest fly catches. In the other garden habitats, the captures
were almost absent or at a very low level.

Out of the total captured flies of D. suzukii in 2014, 2570 flies (67.24%) corresponded
to traps on wild blackberry bushes and 1252 flies (32.76%) to the habitats in gardens (table 1).
The abundance of flies’ population was clearly more numerous in the wild blackberry and
was positively related to the number of simultaneously active traps and their uninterrupted
activity during the trapping period. The three red grape wine-baited traps, placed from August
to November in the wild blackberry, caught flies for 12 week, from September to November,
while the traps in gardens were placed and worked only for a short period of time during
October-November.

We evaluated the dynamics of the fly population as well as density through the 12
weekly sampling dates, based on the number of D. suzukii adults trapped in the R. caesus
field. The adults’ density expressed as adults per trap per day and their population fluctuations
on R. caesus are given in Figure 1.
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Figure 1. Population dynamics of adults D. suzukii (Flies/Trap/Day)
in 3 red wine bottle traps placed on wild blackberry (R. caesus) in Bucharest area in 2014

The course of weekly weather parameters (temperature and precipitation) for study
area during the trapping period, from September to November is offered in Figure 2.
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Figure 2. Weekly precipitation (mm) and temperature (°C) in Bucharest area
during capturing of D. suzukii in September-November 2014

Results of weekly surveys, shown on graph in figure 1, indicated that D. suzukii have
been found in monitoring traps only during the autumn months, from early-September until
late-November. The dynamics of flight activity for D. suzukii exhibited in this figure
fluctuated with the weather conditions in the surveyed area. Generally, the weather
modifications determined a series of changes in number of adults in traps. The first captures
of D. suzukii in 2014 detected in the traps were made on 8 September, 2 days later than in the
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previous year of capturing 2013. According to weather data, the winter 2013-2014 was cold in
area of the study, the average air temperature got down below -6°C in January-February
(minimum temperature dropped even to -16°C). Nevertheless, the fly has developed an
abundant population in autumn months 2014 in this site. This situation would indicate the fact
that the fly tolerated negative temperatures during the winter and it had also a good potential
to overwinter in Southern Romania’s cold winter climate.

From the very beginning, the number of trapped adults has been substantially
increased during September, when the maximum weekly temperatures have passed 25°C. On
October 1%, there was recorded the highest number of flies in a day (24 flies per day) during
the whole 2014 season. For 2 weeks, namely in mid-October, we noticed a decline in
population, presumably as a consequence of decreased air temperatures and rich precipitations
time (Figure 2). After only one week of increasing catches, a drastic sharp drop occurred. In
that period, there were precipitations, predominantly rain which turned into sleet and snowfall
on 25 October, both in Bucharest and Southern Romania, which severely affected the
population dynamics of D.suzukii during 22-29 week of October. As soon as temperatures had
arisen, a rapid numerically increase in population occurred in the first week of November;
there was a decreasing and then an increasing of captures in mid-November in relation to
temperature and precipitation variations. The last captures occurred on 24 November 2014,
during a few days period of freezing temperatures (minimum temperatures ranged to -0.9 and
-1.7°C).

The population dynamics of D. suzukii reached three peaks, possibly due to
temperature variations and precipitation falling during monitoring period. One peak was more
pronounced in mid-September when the maximum weekly temperature exceeded 29°C
(Figure 2). Our results are in line with relevant studies which highlighted the importance of
weather parameters as well as environment characteristics on intensity of D. suzukii captures
in traps (Dalton et al., 2011; Cini et al., 2012; Ohrn et al., 2012; Harris et al., 2014).

In surveyed area, R. caesus produced an abundant and constant quantity of fruit over
late summer and autumn seasons, providing a good nutrition source for the fly during flight
activity. The first D. suzukii trap captures corresponded with the presence of blackberry fruit
at stage of ripeness. Also, the scattered apples in the abandoned apple trees in area could be
used by the fly to complete its food needs. According to current literature, the wild soft-
skinned berries are ranked among the most attractive fruits for the spotted wing drosophila
(Selijak, 2011). Elsensohn and Hesler (2013) revealed that wild blackberries of the Rubus
genus offer a suitable consistent food substrate for D. suzukii, mainly late in the season.

The total captures of D. suzukii in red wine baited traps included in Table 1 showed
that females in natural populations represented 38.2% on R. caesus and between 38.2-66.9%
in the other trapping sites. We found that the ratio between sexes (m/f) for the entire period of
flies captures was in males’ favour (1.61) on R. caesus in Bucharest site and in one of garden
habitats, and in females’ favour (0.5) in two of garden habitats. The results on the fluctuations
of females and males proportion in D. suzukii population on R. caesus throughout the
monitoring period are given in Figure 3.
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Figure 3. Male and female D. suzukii caught in red wine bottle traps on wild blackberry (R. caesus)
during the monitoring period September-November 2014

Although generally there were fewer females in traps, they showed more peaks of
abundance than males during the flight activity. According to literature, variations in female
and male captures in traps can be caused either by the type of traps and attractants, or
collecting period in the growing season. The apple cider vinegar traps, alone in grapevine, or
in combination with red wine and sugar in sweet cherry, evidently attracted more females in
Italy (Armanasco, 2013; Gargani et al., 2013), whereas in late season, the apple cider vinegar
traps attracted more males in raspberry crops in America (Hamby et al., 2014).

Further to the data regarding the activity of D. suzukii, the captures of flies in red wine
traps offered us important information on others drosophilids living together with D. suzukii
in investigated habitats. The comparative analysis of the fly collections in table 1 showed a
number of D. suzukii adults superior to those of other drosophilids. The total catches of D.
suzukii were 4 times higher than those of other Drosophila spp. Few adults of C. amoena were
found. The proportion of these is showed in figure 4.

In case of testing fruits for D. suzukii larval infestation, our observations confirmed
that drosophila larvae have resulted from fruits of R. caesus and P. americana in salt water
solution but they were not identified into D. suzukii or other drosophilids. In the fruits trials in
rearing room, our observations confirmed that fruit of R. caesus and P.americana were
infested by D. suzukii larvae, this result being supported by the adults and pupae which have
been obtained.

We also found symptoms of the spotted wing drosophila attack on fruits of R. caesus
and P. americana. The wild blackberry R. caesius, a perennial weed with semi woody port, is
frequently found in plane regions of our country (Manea 2011), including in the Southern
parts of the Romanian Plain where we performed the D. suzukii monitoring. P. americana is
also a weed commonly found in the southern parts of the country, spontaneous or cultivated,
used for phytotherapeutic purposes (Tanasescu & Gacea, 2004). Both weeds are invasive for
Europe. Fruits of P. americana and wild blackberries of Rubus genus are reported as
important hosts to D. suzukii (Maier, 2012; Elsensohn & Hesler, 2013), which are alternative
hosts to cultivated berry species. As for the wild blackberry of R. caesius species, as host of
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the wing spotted drosophila D. suzukii, no information or citations in the specialized literature

have been found yet.
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Figure 4. Captures of D. suzukii, other Drosophilidae and C. amoena in red wine bottle traps
on wild blackberry (R. caesus) in September-November 2014

Despite the fact that no damage on cultivated fruits has been reported, but considering
important the results in this work, which showed that D. suzukii possesses a great potential of
spreading in the Southern parts of Romania, this could become a serious pest for
autochthonous fruits production. Of great importance are further researches in the field to
evaluate the potential risk for the fruits in the summer season and to understand the late
presence of D. suzukii in the autumn season. Our findings bring a significant contribution to
the defining of the spreading zone for this species in Europe, mainly in South-Eastern Europe.

REFERENCES

ARMANASCO, P. (2013). Investigations on sex ratio and population dynamics of Drosophila suzukii
Matsumura using different trap-attractive combinations in vineyards and blueberry fields of Valtellina.
103p. PhD dissertation, University of Padova, Italy.

BAND, H.T., BACHLI, G., BAND, R.N. (2005). Behavioural constancy for interspecies dependency
enables Nearctic Chymomyza amoena (Loew) (Diptera: Drosophilidae) to spread in orchards and
forests in Central and Southern Europe. Biological Invasions, 7:509-530.

BULLETIN OEPP/EPPO BULLETIN (2013). Diagnostics PM 7/115 (1) Drosophila suzukii, 43:417-
424,

CALABRIA, G, MACA, J., BACHLI, G., SERRA, L., PASCUAL, M. (2012). First records of the
potential pest species Drosophila suzukii (Diptera: Drosophilidae) in Europe. Journal of Applied
Entomology, 136:139-147.

CEIANU, I. (1989). Contributions to the knowledge of some families of Diptera acaliptrata in
Romania. Travaux du Muséum National d’Histoire Naturelle «Grigore Antipa», 30: 21-36.

CINI, A., IORIATTI, C., ANFORA, G. (2012). A review of the invasion of Drosophila suzukii in
Europe and a draft research agenda for integrated pest management. Bulletin of Insectology, 65: 149-
160.

93



Romanian Journal for Plant Protection, VVol. VIII, 2015
ISSN 2248 — 129X; ISSN-L 2248 — 129X

DALTON, D.T., WALTON, V.M., SHEARER, P.W., WALSH, D.B., CAPRILE, J., ISAACS, R.
(2011). Laboratory survival of Drosophila suzukii under simulated winter conditions of the Pacific
Northwest and seasonal field trapping in five primary regions of small and stone fruit production in the
United States. Pest Management Science 67, 1368-1374.

DEPRA, M., POPPE, J.L., SCHMITZ, H.J., DE TONI, D.C., VALENTE, V.L.S. (2014). The first
records of the invasive species Drosophila suzukii (Diptera: Drosohilidae) from the South American
continent. Journal of Pest Science, 87: 379-383.

DE JONG, H., VAN ZUIJLEN, J.W.A. (2003). Chymomyza amoena (Diptera: Drosophilidae) new for
The Netherlands. Entomologische Berichten, 63: 103-104.

DORIS, Y.U., ZALOM, F.G., HAMBY, K.A. (2013): Host status and fruit odor response of
Drosophila suzukii (Diptera: Drosophilidae) to figs and mulberries. Journal of Economic Entomology
106: 1932-1937.

ELSENSOHN, J., HESLER, S. (2013). Contribution of wild hosts to Drosophila suzukii population
dynamics in the Finger Lakes Region of New York, 1-27.
http://eventi.fmach.it/content/download/6183/34701/file/Loeb.pdf. Accessed at: 10.12.2014.

ESCHER, A.S., EKENSTEDT, J., PAKALNISKIS, S., RIMSAITE, J., SAURA, A. (2004). The
Drosophilidae of Lithuania. Acta Zoologica Lituanica, 14: 48-55.

ESCHER, S.A., EKENSTEDT, J., ELBERG, K., SAURA, A. (2006). The Drosophilidae (Diptera) of
Estonia. Entomologica Fennica, 17: 13-20.

GARGANI, E., TARCHI, F., FROSININI, R., MAZZA, G., SIMONI, S. (2013). Notes on Drosophila
suzukii Matsumura (Diptera: Drosophilidae): Field survey in Tuscany and laboratory evaluation.
Redia, XCVI, 85-90.

HAMBY, K.A., BOLDA, M.P., SHEEHAN, M.E., ZALOM, F.G. (2014). Seasonal Monitoring for
Drosophila suzukii (Diptera: Drosophilidae) in California Commercial Raspberries. Environmental
Entomology, 43: 1008-18.

HARRIS, D.W., HAMBY, K.A., WILSON, H.E., ZALOM, F.G. (2014). Seasonal monitoring of
Drosophila suzukii (Diptera: Drosophilidae) in a mixed fruit production system. Journal of Asia-
Pacific Entomology, 17: 857-864.

KISS, B., LENGYEL, G., NAGY, Z., KARPATI, Z. (2013). First record of spotted wing drosophila
[Drosophila suzukii (Matsumura, 1931)] in Hungary. N6vényvédelem, 49: 97-99.

LEE, J.C., BRUCK, D.J., CURRY, H., EDWARDS, D., HAVILAND, D.R., VAN STEENWYK,
R.A., YORGEY, B.M. (2011). The susceptibility of small fruits and cherries to the spotted-wing
drosophila, Drosophila suzukii. Pes Management Science, 67:1358-1367.

MACA, J., BACHLI, G. (1994). On the distribution of Chymomyza amoena (Loew), a species recently
introduced into Europe. Mitteilungen der Schweizerischen Entomologischen Gesellschaft, 67:183-188.
MANEA, D.N. (2011). Research Concerning the Spreading and Controlling of the Species Rubus
caesius L. in the Timis County. Bulletin of University of Agricultural Sciences and Veterinary
Medicine Cluj-Napoca, Agriculture, 68: 28-35.

MAIER, C.T. (2012). First detection and widespread distribution of the Spotted Wing Drosophila,
Drosophila suzukii (Matsumura) (Diptera: Drosophilidae), in Connecticut in 2011. Proceedings of the
Entomological Society of Washington, 114: 329-337.

MORTELMANS, J., CASTEELS, H., BELIEN, T. (2012). Drosophila suzukii (Diptera:
Drosophilidae): A pest species new to Belgium. Belgian Journal of Zoology, 142: 143-146.

OHRN, A., DREVES, AJ. (2012). Using landscape ecology to inform spotted wing drosophila
management practices. 21-23, Research reports of the 71st Annual Pacific Northwest Insect
Management Conference. 9-10 January 2012. Portland, USA.

PAVKOVIC-LUCIC, S.B., KEKIC, V.D. (2014). Seasonal and Spatial Distribution of Two Sibling
Species, Drosophila melanogaster and Drosophila simulans (Diptera: Drosophilidae) in Belgrade,
Serbia. Acta Zoologica Bulgarica, 66:173-178.

SELJAK, G. (2011): Drosophila suzukii (Matsumura) in Slovenia: current knowledge on its
distribution and phytosanitary impact: International meeting: Drosophila suzukii: new threat for
European fruit production. 2 December 2011, Trento, Italy.

94


http://eventi.fmach.it/content/download/6183/34701/file/Loeb.pdf

Romanian Journal for Plant Protection, VVol. VIII, 2015
ISSN 2248 — 129X; ISSN-L 2248 — 129X

TANASESCU, V., GACEA, 0. (2004): Species with immunostimulant activity cultivated in the
“useful plants” department of the botanical gardens from lasi. Buletinul Gradinii Botanice ,,Anastasie
Fatu” lagi, 12:111-117.

95



