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Background. Biological invasions are one of the recognized causes leading to
the loss of native diversity. Among wild bees in Europe, only three invasive species are
known, one of them being Megachile (Callomegachile) sculpturalis Smith, 1853 (Hyme-
noptera: Megachilidae) — the rapidly spreading giant resin bee whose impact on local
diversity remains unexplored. Not only scientists, but also many naturalists are involved
in monitoring this invasive species in Europe. The unique appearance of this species
and the lack of similar species in the family Megachilidae in Europe makes it easy to
identify it even by photo. This oriental species was first recorded in Europe in 2008, in
Ukraine in 2018. The aim of our work was to study the distribution of M. sculpturalis in
Ukraine and some features of its ecology.

Material and Methods. The object of the study is the alien species of wild bees
Megachile sculpturalis. For data analysis, we used records of amateur naturalists and
their photographic evidence, as well as our own collection material. Insects were identi-
fied using binocular stereoscopic microscope Olympus SZX 12 and specialized keys.

Results. The article presents analysis of records of the invasive species M. sculp-
turalis in Ukraine. Five new sites of its distribution were revealed: in the territory Zapori-
zhzhia region (Zaporizhzhia, Khortytsia island), Odesa region (Odesa, Chornomorsk,
Kuyalnytskyi estuary) and Mykolaiv region (Mykolaiv). This allowed us to change the
chronology of its settlement in Ukraine and expand the map of its distribution. Bees
exhibited relative ecological plasticity when choosing nesting sites, and consistency of
nesting cavities recolonization.

© 2022 M. Mulenko et al. Published by the Ivan Franko National University of Lviv on behalf of Bionoriuni Ctygii / Studia Biologica. This
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Conclusions. Data analysis and observations have shown that the alien species
M. sculpturalis was brought to Ukraine repeatedly and in different places, which enables
it to establish itself in the secondary habitat, form viable offspring and successfully
reproduce. Our study also shows the importance of citizen science and the importance
of actively involving amateur naturalists in monitoring invasions.

Keywords: Megachile sculpturalis, invasion, Ukraine, new record

INTRODUCTION

Invasions are common to modern ecosystems, thus studies of their impact on
stable ecosystem functioning remain topical. Insects are no exception among inva-
sive species, but among wild bees, the Megachilidae family has the highest number of
invasive species, which is related to their nesting biology. Megachile (Callomegachile)
sculpturalis Smith, 1853 (Hymenoptera: Megachilidae) is the giant resin bee, one of
three invasive species in Europe that is spreading rapidly. This species has the eastern
Palaearctic and Oriental geographical range and is native from Eastern Asia (China,
Korea, Taiwan, Japan) (Batra, 1998; Ascher & Pickering, 2020).

Over the past 20 years, M. sculpturalis has invaded new territories in North America
(Mangum and Brook, 1997; Hinojosa-Diaz et al., 2005; Parys et al., 2015) and Europe.

In Europe, this species was first noted in France in 2008 (Vereecken & Barbier,
2009), then there were reports from ltaly (Quaranta et al., 2014; Poggi et al., 2020;
Ruzzier et al., 2020), Switzerland (Amiet, 2012; Westrich et al., 2015; Le Féon et al.,
2018; Ruzzier et al., 2020), Germany, Slovenia, Austria and Liechtenstein (Westrich
et al., 2015; Dillier, 2016; Gogala & Zadravec, 2018; Lanner et al., 2020; Westrich,
2019), France (Le Féon et al., 2018), Spain (Aguado et al., 2018; Ortiz-Sanchez et al.,
2021), Hungary (Kovécs, 2015), Austria (Westrich, 2017), Serbia (Cetkovi¢ & Plecas,
2017), Bosnia and Herzegovina (Bila Dubai¢ et al., 2021). This species is also found
on islands in the Mediterranean Sea (Ruzzier et al., 2020; Marqués & Calafat, 2021).

In Ukraine, this species was registered in Crimea in 2018 (lvanov & Fateryga, 2019).

The aim of our work is to study the current distribution of M. sculpturalis in Ukraine
and some features of its ecology.

MATERIALS AND METHODS

The object of the study was an alien species of wild bees Megachile sculpturalis and
its distribution in Ukraine. The unique appearance of this species and the absence of
similar species of the genus Megachile in the fauna of Ukraine make it easy to recognize
it from photographs and actively involve naturalists and amateurs in monitoring finds of
this species, as they do in most European countries (Flaminio et al., 2021). Therefore,
the combination of citizen science and a professional approach to data collection
allowed us to expand the field of study and obtain exceptionally new results.

For data analysis, we used our own collection material, findings of amateur
naturalists (private messages), and their photographic evidence published and
identified by specialists in specialized communities (I Naturalist) and databases (Global
Biodiversity Information Facility) (GBIF.org, 2022). To confirm the correctness of the
definition, the additionally sent material was processed.

An Olympus SZX 12 binocular stereoscopic microscope and specialised keys
(Sheffield et al., 2011) were used to identify the species.
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Material:

Megachile (Callomegachile) sculpturalis Smith: Ukraine, Mykolaiv, 46°57'52.02"N
31°59'15.49"E, 1%, June 2018, leg. Viktor Strenada;

Ukraine, Odesa, 46°26'16.7”"N 30°42'16.1"E, 14 12, July, 2021; in the same place,
2 Q, 28.07.2022, observation by Tetyana Martynenko;

Ukraine, Odessa, 46°27'31.70”"N 30°45'50.61"E, 26.07.2022, leg. Mark Kormyz-
henko;

Ukraine, Zaporizhzhia, Khortytsiaisl.,47°47'30.78"N 35° 8'33.46"E, 2 ¢ 27.07.2022,
leg. Mykhailo Mulenko;

Ukraine, Zaporizhzhia, Khortytsia isl, vill. Ovochivniki, 47°48'44.2"N 35°08'16.5"E,
109543, 13.08.2022, observation by Mykhailo Mulenko;

Ukraine, Odesa region, Kuyalnytsky estuary, 46°33'52.8"N 30°43'28.8"E 12143,
30.07.2022, observation by Grigory Demidov and Larisa Demydova;

Ukraine, Odesa region, Chornomorsk, 46°18'36.8”"N 30°38'54.4"E, 17.07-01.08.
2022 mass concentration, observation by Denys Gorenkov, Oleksandr Burkovsky, Kos-
tiantyn Pylypiuk;

Material examination: Megachile (Callomegachile) sculpturalis Smith: 13, 12,
17.07.2022, Chornomorsk, 46°18'36.8"N 30°38'54.4"E, leg. Denys Gorenkov, Olek-
sandr Burkovsky, Kostiantyn Pylypiuk, det. Hanna Honchar.

RESULTS AND DISCUSSION

According to the results of observations, new locations of alien species Megachile
sculpturalis were found in Ukraine. The findings were confirmed in Mykolaiv, Odesa and
Zaporizhzhia regions (Fig. 1).
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Fig. 1. Map of the records of Megachile sculpturalis in Ukraine
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Based on the literature, this species was recorded in Ukraine in Crimea in 2018
(lvanov & Fateryga, 2019). By our data, the species was found in the same year in
Mykolayiv. Parallel finds of this invasive species in relatively distant parts of Ukraine
support the hypothesis of its independent sporadic introduction into the secondary
area. The main means of spreading this invasive species is through transport of
wood containing cocoons with brood, and the first find was recorded in France near
the seaport of Marseilles (Vereecken & Barbier, 2009). It should be noted that the first
finds in Ukraine were also recorded in places close to major international shipping ports
(Chornomorsk, Odesa, Mykolaiv). The finds in Zaporizhzhia on the recreational sites of
Khortytsia Island presumably point to the expansion of this species, as it happened in
Belgrade (Bila Dubaic¢ et al., 2021, 2022), nevertheless the possibiliry of the brood being
brought in with building material, etc. cannot be excluded (Fig. 2).

Biology and trophic relationships. According to the literature, M. culpturalis
females use ready-made plant cavities (deadwood) for nest construction, while resins of
conifers are used for arranging nest cavities (Hinojosa-Diaz et al., 2008; Quaranta et al.,
2014; Westrich et al., 2015). In our observations, they were seen nesting in the dead
wood of willows, ash trees, as well as in the building material of multi-storey houses,
which emphasizes the ecological plasticity of this species. M. sculpturalis is considered a
polylectic species, but in its secondary habitat it often favors plants of its primary habitat,
such as Styphnolobium japonicum (L.) Schott, Ligustrum sp., and also visits Lavandula
flowers or other plants of the genera belonging to Fabaceae or Oleaceae (Quaranta
et al., 2014; Andrieu-Ponel et al., 2018). The period of flight activity in Europe is from
June to September (Bila Dubai¢ & Lanner, 2021), in Ukraine the flight activity and nest-
building activity of females in 2022 was observed from the beginning of July to the middle
of August and coinsided with the period of flowering of Styphnolobium japonicum.

We did not record a clearly defined habitat selection strategy or attachment to
a particular biotope, the only common feature of all biotopes being the presence of
S. japonicum flowering trees. For example, on the island of Khortytsia in Zaporizhzhia,
settlements were found in the southern part of the island on the second above floodplain
terrace of the Khortytsia floodplain on the boundary of permanent steam (l:1. 212
Herbaceous groups of deposits on abandoned lands of arid zones) of ancient artificial
forest plantations of Robinia pseudoacacacia with an admixture of hawthorn tricolored
(I :3.211 Artificially created plantations with predominance of deciduous species) and
tree and shrub thickets (1:1.222 Shrub and tree thickets on deposits of arid zones)
(Didukh, et al., 2020). Not far from the place of finding was a windbreak of S. japoni-
cum trees, which were actively blooming at the time of the finding. In the Odesa region,
Odesa, Chornomorsk, and Mykolaiv, settlements of these bees were found in urbanized
biotopes and among dense urban buildings.

Since our work also used naturalist specimens, it is obvious that the most frequent
finds come from habitual resting or living places, which to some extent distorts the
information about the real distribution of this species.

It should be noted that M. sculpturalis may pose a potential threat to native bee species
because of its relatively aggressive behavior (Lanner et al., 2020; Straffon-Diaz et al.,
2021) and competition for nesting resources with bees of the genus Xylocopa Latreille,
1802 and others (Laport & Minckley, 2012; Parys et al., 2015; Le Féon et al., 2018).

Based on the results of modeling the distribution and ecological niche of this species
(Polidori &Sanchez-Fernandez, 2020), it was shown that the most favorable conditions
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Fig. 2. Evidence of Megachile sculpturalis life activity in different habitats in Ukraine: A — Q@ Megachile sculp-
turalis, Zaporizhzhia, Khortytsia Island; B— @ M. sculpturalis during nesting in dead wood Zaporizhzhia,
Khortytsia Island; C — nesting substrate, Zaporizhzhia, Khortytsia Island; D — @ M. sculpturalis, Myko-
laiv, Victor Strenada’s collection, photo Victor Strenada; E — @ M. sculpturalis, dead specimen found
by Grigory and Larisa Demydova, photo Grigory and Larisa Demydova; F, G — nesting substratum
and habitat, Kuyalnitsky estuary, Kotovka village, Odesa region, photo Grigory and Larisa Demydova.
All photos are posted with the permission of the authors
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for its dispersal are areas with lower temperature variations and moderate precipitation
regimes, and almost the entire territory of Ukraine is suitable for the distribution of this
species.

Thus, based on the analysis of the data and our own findings, we assume that this
species is much more common in Ukraine, which, in general, requires more attention
from researchers of different backgrounds.

We should note the important role of citizen science, which is just beginning to gain
momentum in Ukraine, through which large areas can be covered for monitoring, and
new finds of different insect species can be discovered.

CONCLUSIONS

The invasive species, Megachile sculpturalis, actively spreads over the territory of
Ukraine due to anthropogenic transport and ecological plasticity. To date, this is the first
research work showing the distribution of the giant resin bee in Ukraine. Active involve-
ment of activists and nature lovers in the monitoring of this species has a huge potential
for collecting a large amount of data and obtaining the most relevant information.
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HOBI 3HAXIAKM IHBA3IMHOIO BMAyY
MEGACHILE SCULPTURALIS, SMITH, 1853 B YKPAIHI

M. Mynerko', . FopeHbkog?, O. Bypkoecbkuli?, K. Mununrok?, I'. NloH4Yap®
"HauioHanbHul 3arnogioHuk “Xopmuus”, syn. Cmapoeo pedymy 9, 3anopixxs 69017, YkpaiHa
2 BonioHmep, Odeca, HYopHomopchkkK, YkpaiHa

3 [lepxxasHa ycmaHosa “IHemumym esontouyitiHoi ekonoeiil HAH Ykpaitu”
8yn. Akao. Jlebedesa, 37, Kuie 03143, YkpaiHa

O6rpyHTYBaHHS. bionoriyHi iHBas3ii € ogHi€l0 i3 BU3HAHMX NPUYMH, L0 NPU3BOaATb
00 BTpaTn pisHoMaHiTTa. Cepen Anknx 64xin Bigomo nuwe 3 iHBasinHi Buav y €sponi,
oovH 3 akmx — Megachile (Callomegachile) sculpturalis Smith, 1853 (Hymenoptera:
Megachilidae), nowmptoeTbca WBMAKO, | MOro BAMAMB Ha MiCLEBe Pi3HOMaHITTa 3anu-
LWaeTbCs AOCKOHaNbHO He AocrnimpkeHUM. Ons MOHITOPUHIY LbOro iHBasiiHoro Buay
y €Bponi 3anyy4eHo 3yCUrns He TiNbkM HayKoBLIB, a 1 GaraTbox HaTypanicTiB ama-
TopiB. AXe YHiKanbHi 30BHILLHICTb LbOrO BUAY Ta BiACYTHICTb CXOXWUX BUAIB POAUHU
Megachilidae y €sponi gae 3mory nerko 1Moro igeHTuikyBaT HaBiTb 3a LOMOMOIOH
doToaokasis.

Llen opieHTanbHUi BUA ynepLue 6yno 3apeectpoBaHo B €sponiy 2008 p., B YkpaiHi —
y 2018 p. Metoto poboTn € gocrnigkeHHs nowmpeHHs M. sculpturalis Ha TepuTopin
YKpaiHu Ta geski ocobnmBocCTi KOro eKonorii.
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Matepian i metogn. OG’ekTOM [OCMIMKEHHA € YYXXOPIOHUA BUO, OVKUX OXKin
Megachile sculpturalis. Qna aHanisy gaHux BUKOPUCTAHO 3Haxigku HaTypanicTiB-ama-
TOpiB i iXHi PpOTOAOKA3M, a TaKOX BraCHUM KOMeKUinHWK matepian. [Onsa igeHtudika-
Lii KopucTyBanucsa GiHOKYNSIpPHUM CTepeockonivyHuM Mikpockonom Olympus SZX 12 Ta
crieyianiaoBaHMMM BU3HAYHUKaMMW.

Pesynbratn. Y poboTi npenctaBneHo aHarnisa 3Haxigok iHBasiHOro Buay
M. sculpturalis B YkpaiHi. BusiBneHo 5 HOBUX MYyHKTIB NOro MOLUMPEHHSA Ha TEPUTO-
pii 3anopisbkoi (M. 3anopixoks, o. Xoptuusa), Ogecbkoi (M. Ogeca, M. YopHOMOpCBK,
KysanbHuubkuin numan) Ta Mukonaicbkoi (M. Mukonais) obnacTte, Lo gano 3amMory 3mi-
HUTW XPOHOSOTIi0 MOro 3aceneHHs B YKpaiHi Ta po3wmpuTi Many noro nowwmpeHHs. Mg
yac BMOOpPY MicUb rHi3AyBaHHSA 6OXKONM BUSBNSANN BIQHOCHY €KOMOTiYHY NacTUYHICTb,
BOAHOYAC KOHCTAHTHICTb Yy pa3i MOBTOPHOMO 3acefieHHs rHi3A0BUX NOPOXKHUH.

BucHoBKU. 3a pesynsratammn aHanidy AaHux i BMacHUX CMOCTEPEXEHb 3'9COBaHO,
Wwo vyxopigHun Bug M. sculpturalis 3aHeceHUn B YKpalHM HEeOAHOPa3oBO Ta Y Pi3Hi
Micus, WO Aae MOMY 3MOry 3aKpinfsaTUCa Yy BTOPUHHOMY apeani, (oopMyBaTu XUTTE-
34aTHe NOTOMCTBO M YCMIWHO BigTBOpHOBaTUCA. Halle OOCRigKeHHS TakoX AOBOAUTb
HagBaXkNMBE 3HAYEHHSI TPOMAaASIHCBbKOI HayKy Ta HEeODOXiAHICTb aKTMBHOMO 3aryYeHHs
HaTypanicTiB 4O MOHITOPUHTY.

Knrodoei cnosa: Megachile sculpturalis, iHBa3ii, YkpaiHa, HOBi 3Haxigku
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