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Abstract

The topic of invasion is a constantly relevant and popular issue these days. This work therefore provides an overview of the invasive insect species that
occur in the city of Presov, Slovakia. We summarize the literature data, with six invasive species already known from Pre$ov, and we also bring seven
newly recorded invasive insects. We recorded the invasive pests of woody plants (Cameraria ohridella (Deschka & Dimic, 1986), Corythucha ciliata
(Say, 1832), Parectopa robiniella (Clemens, 1863)), of fruit pests (Drosophila suzukii (Matsumura, 1931), Harmonia axyridis (Pallas, 1773)), as well as
epidemiologically significant invasive species (Aedes japonicus japonicus (Theobald, 1901), Clogmia albipunctata (Williston, 1893), Lipoptena fortisetosa

(Maa, 1965)). This number of species is certainly not complete, and even more attention needs to be paid to this topic in the future.
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Introduction

From the viewpoint of biodiversity, insects represent one
of the most diverse groups of organisms (Kim 1993), and
in terms of biomass, approximately 1,500 kilograms of
insects are estimated to exist per person (Dicke 2018).
This dominant form of animal biomass represents various
trophic groups and fulfils a wide range of ecological
functions (Gullan & Cranston 2010).

Many non-native insect species are often referred to as
pioneers or colonists due to their ability to quickly adapt
to new ecosystem conditions (Pearce 2016). However, the
introduction of new insect species into ecosystems may
not always have a positive impact, as many insect species
are capable of becoming invasive and can reduce and
otherwise suppress populations of many native species
(Mascaro 2013) and also cause economic and ecological
damage (Nevrelova & Beckova 2015).

The issue of invasive insects has become increasingly
topical in recent years, as evidenced by the growing
number of publications dealing with this subject. Venette
& Hutchison (2021) address the global challenges,
strategies and opportunities that invasions bring. Fortuna
et al. (2022) examine the impact of invasive insects on
native insect communities and, for example, Skendzi¢
et al. (2021) look at the impact of climate change on the
spread of agricultural invasive insect pests in Europe.

In Slovakia, a relatively large number of introduced insect
species of an invasive or expansive nature have already
been recorded and registered. A detailed list is presented
in Kohutovd & Obona (2016). According to the available
information, there are 386 non-native insect species in
Slovakia, 89 of which are considered invasive (Insecta:
Coleoptera: 21, Diptera: 6, Heteroptera: 7, Hemiptera:
29, Hymenoptera: 12, Lepidoptera: 14). This list already
needs to be supplemented with information from Jansky
& Strmiskova (2017), Obona et al. (2017), Borbély et al.

(2020), Cabanova et al. (2021), Dvoiak & Fry¢ (2023),
etc.

In this work, we will therefore focus on invasive insects
that occur in the city of Presov, Slovakia.

Material and methods

Field research was conducted during the 2023 growing
season in selected parts of the city of PreSov (especially
parts of the old town - Staré mesto, housing estate 2 and
housing estate 3 (Sidlisko 2 and 3); see Figure 1).
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Figure 1. Map of the city of Pre§ov with marked areas where field
research was conducted (https://www.google.com/maps; created
by S. K Tkacova).

It consisted of extensive walks, during which optical
methods were used to (visually) record possible invasive
taxa of insects or their residence signs (leaf eaters, galls,

X%
Corresponding author: J. Obona. E-mail: jozef.obona@unipo.sk



etc.). In addition to the field research, literature research
was also conducted in parallel, where we searched for
key words, “invasive”, “insect”, “PreSov’, or their language
variations from freely available sources in the database
https://scholar.google.sk/.

Invasive species recorded in the city of Presov are arranged
alphabetically according to their Latin names. For each
species a published record from Pre$ov (if it exists),
knowledge from the field and basic information about
invasive insects are given.

Results and Discussion

A total of 13 invasive insect species were recorded in the
territory of the town of Presov (field research and literature
review; see species list below).

Aedes japonicus japonicus (Theobald, 1901)

Ordo: Diptera

Published records: Oboria et al. (2020, 2021), Cabanova
etal. (2021).

Material examined: Kolmanka (48°59°29.4”N
21°13’35.3”E), 30.5.2023, sweep netting of vegetation
(Figure 2).

Comments: This invasive mosquito spreads very quickly
throughout the world and has a significant impact on the
biodiversity of the invaded areas. In addition, we consider
it a carrier of diseases, pathogens or viruses. It is often
found in city parks, forests or rock lakes. In Europe, it was
first recorded in 2000 in France and has gradually spread
throughout the continent (Becker et al. 2010; Cabanova et
al. 2021).
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Figure 2. Aedes japonicus japonicus (Theobald, 1901) from
Kolmanka. Photo by J. Obona.

Aphrastasia pectinatae (Cholodkovsky, 1888)

Ordo: Hemiptera

Material examined: Ceskoslovenskej armady street
(48°59’°53.3”N 21°13’37.1”E), 30.5.2023, on Larix decidua
Mill.

Comments: This is a small and inconspicuous pest that
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forms cotton-wax tufts on conifers. It is often found in
parks. It is originally a Nearctic species that was imported
to Europe together with the tree Pseudotsuga menziesii
(Mirb. (Franco)). When overly abundant, it can cause
economic damage (Albrecht 2017).

Cameraria ohridella (Deschka & Dimic, 1986)

Ordo: Lepidoptera

Material examined: Levocskd ulica street (49°00°03.8”N
21°13°20.9”’E), Obrancov mieru street (48°59°50.5”N
21°13’41.2”E), 16.9.2023.

Comments: A tiny butterfly whose larvae mine leaves of
Aesculus hippocastanum L. It was first recorded in North
Macedonia in 1986 (Deschka & Dimic 1986); later, it
spread to Austria (Pschorn-Walcher 1994) Germany,
Hungary and the Czech Republic. It was first recorded
in Slovakia in 1994, in the vicinity of Bratislava (Reiprich
1994; Hrubik & Kollar 2007). This species causes
significant damage, especially late-summer leaf browning
on buckeye. Despite the bad appearance of these infested
trees, there is no evidence that this damage leads to the
death of the tree. Most damage appears to occur too late
in the growing season to significantly affect tree vigour
(Sefrova & Lastavka 2001).

Clogmia albipunctata (Williston, 1893)

Ordo: Diptera

Published records: Obona et al. (2016).

Material examined: On the walls of buildings; abundantly
in/on most buildings (e.g. 48°59’45.0”N 21°13’55.2”E;
48°59°28.8”N 21°14°06.2"E; 48°59’47.7"N 21°14’14.47E;
48°59°51.2”N  21°13°20.5”E; etc...), especially in late
summer and autumn, frequent in public toilets.
Comments: This is an expansive species, found mainly in
urban habitats due to favourable conditions for wintering.
This species is less conspicuous but is assumed to occur
throughout almost all of Europe (Obona et al. 2016, 2023;
Baranova & Obona 2024; Kvifte 2023).

Corythucha ciliata (Say, 1832)
Ordo: Hemiptera

Material examined: Namestie mlddeze  street
(48°59’44.2”N 21°13’47.4”E), 6.9.2023, on Platanus x
hispanica Miinchh.

Comments: This is a significant pest of plane trees. It
represents a threat, especially to trees of the genus Platanus
(P occidentalis L., P. orientalis L., P. x hispanica) (Malumphy
et al. 2007; Mutun 2009). This species comes from North
America. From there, it was accidentally introduced to Italy
in the 1960s and later spread to other countries (Paulin et al.
2020). It first appeared in Slovakia in the 1990s in Bratislava
and Rusovce (Tomiczek et al. 2005).

Cydalima perspectalis (Walker, 1859)

Ordo: Lepidoptera

Material examined: Levodska street 63 (48°59°55.7”N
21°13°28.0”E), 24.9.2023, on Buxus.
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Comments: This moth is found from the end of May to the
end of October. It mainly attacks Buxus, while the female
lays her eggs on their leaves. The damaged leaves then dry
up and fall oft (Rell et al. 2017). This butterfly was first
recorded in Slovakia in Bratislava in 2012 (Pastoralis et al.
2013). Currently, it occurs in a large part of Slovakia, while
greater damage was reported mainly in the southern parts
of western, central and eastern Slovakia (Rell et al. 2017).

Drosophila suzukii (Matsumura, 1931)

Ordo: Diptera

Published records: Obona et al. (2017, 2021).
Comments: This fly is originally from Southeast Asia. This
invasive insect appeared at the end of the 20th century in
America and Europe as one of the most common pests
of small and stone fruits. In 2012, its occurrence was
recorded in Hungary (Kiss et al. 2013), in 2014 in the
Czech Republic (Brezikovd et al. 2014), in 2015 in Slovakia
(NPPO Slovenska 2014; Asplen et al. 2015; Obona et al.
2017) and in the same year also in Poland (Labanowska &
Piotrowski 2015; Asplen et al. 2015).

Harmonia axyridis (Pallas, 1773)

Ordo: Coleoptera

Material examined: Levocska ulica street (48°59°55.7”N
21°13°28.0”E),  Ndamestie = mladeze  (48°59°44.2”N
21°13°47.4”E), 17. Novembra street (48°59°31.9”N
21°13°58.8”E) (Figure 3), 6.9.2023. Walls of buildings in
different parts of the city, especially in autumn 2023.
Comments: This is one of the most invasive species in the
ladybug family (Coccinellidae). It has a negative impact on
the environment and native communities, causing great
damage to vineyards (Katsanis et al. 2013, 2017). This
predator is originally from central and eastern Asia and
Eurasia, including China, Taiwan, Japan, Mongolia and
northern central and eastern China (Roy & Brown 2015).
In Slovakia, it appeared for the first time in 2008 in the
Tatras, specifically in the Ticha dolina valley and in the
settlement of Podbanské (Panigaj et al. 2014).

Figure 3. Harmonia axyridis (Pallas, 1773) from 17. Novembra
street. Interesting colour aberration. Photo by S. K Tka¢ova.

Leptoglossus occidentalis (Heidemann, 1910)

Ordo: Hemiptera

Material examined: Autumn 2023. Walls of apartment
buildings in several places in the PreSov city streets:
Ceskoslovenskej armady (48°59°51.6"N  21°13°29.8”E),
Marka Culena (48°59°52.3”N 21°13°20.0”E), 17. Novembra
(48°59°32.3”N 21°14°01.6”E), etc.

Comments: This is one of the largest terrestrial stink bugs
in Central Europe. This pest attacks conifers, especially
pines, firs and spruces. It was recorded for the first time in
Slovakia in 2007 (Barta 2009).

Lipoptena fortisetosa (Maa, 1965)

Ordo: Diptera

Published records: Obona et al. (2019).

Material examined: September 2023. The tree line
between the streets Ceskoslovenskej arméady 34 - 40 and
Marka Culena 1 - 16 (48°59°50.8”N 21°13°21.6”E). Inner
part of the city of Presov (49°00°04.8”N 21°13°04.6”E).
Comments: This is a small and annoying blood-sucking
dipteran, originally from East Asia, which has spread to
Western Europe. It was recorded in Slovakia around 2007
(Obona et al. 2019). It also often sits on people, especially
mushroom pickers, in the autumn (Obona et al. 2019),
but so far no human bites have been recorded in Slovakia.
The bite is known only from the native species L. cervi
(Linnaeus, 1758) (Obona et al. 2024).

Nezara viridula (Linnaeus, 1758)

Ordo: Hemiptera

Material examined: PoZiarnicka ulica street (48°59°42.5”N
21°13°58.0”E), 17.9.2023, on Vitis vinifera L.

Comments: This is probably a species of Mediterranean
or East African geographical origin (Horvath 1897). In
Slovakia, this pest was first recorded in 2014 in Stirovo
(Vétek et al. 2014; Hemala & Kment 2017). Adults develop
on more than 150 plant species (Smaniotto & Panizzi 2015;
Panizzi & Lucini 2017; Hemala & Harman 2022).

Oxycarenus lavaterae (Fabricius, 1787)

Ordo: Hemiptera

Material examined: Streets: Poziarnicka ulica
(48°59°41.6”N 21°13°54.8”E), Fu¢ikova ulica (48°59°43.9”N
21°13’35.0”E) (Figure 4), 30.5.2023, on Tilia platyphyllos
Scop.

Comments: Historically, this species was found mainly
in the Mediterranean region, including North Africa, but
from the 1970s it began to spread further north (Nedvéd et
al. 2014). These stick bugs form large groups (aggregates)
on the trunks and branches of trees to hibernate (Kalushkov
2000).



Figure 4. Oxycarenus lavaterae (Fabricius, 1787) from Fucikova
street. Photo by S. K Tkacova.

Parectopa robiniella (Clemens, 1863)

Ordo: Lepidoptera

Material examined: 16.9.2023, near the Torysa River
(48°59'13.7’N  21°14’11.9’E) on (Figure 5) Robinia
pseudoacacia L.

Comments: This tiny butterfly comes from North
America. It was first recorded in Europe in Switzerland
in 1983 (Vakula et al. 2011). In Slovakia, this species was
observed for the first time in 1987 (Turcani et al. 2001; Rell
et al. 2017). Caterpillars mine Robinia leaves, and in cases
of overpopulation, this can cause the premature falling of
the leaves at the end of summer (Kalivoda 2014).

Figure 5. Parectopa robiniella (Clemens, 1863) near the Torysa
River. Photo by S. K Tkécova.

Until recently, only 6 invasive species were known from
the city of PreSov (Rell et al. 2017; Obona et al. 2016, 2017,
2019; Baranova et al. 2018; Cabanovd et al. 2021). Thanks
to the results presented here, this number has increased
from the original 6 to 13 species.

This list of species is probably not complete because many
insect species are constantly spreading and reaching
non-native territories due to human influence. These
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species can quickly adapt to new conditions and cause
serious damage (impact on native species, transmission
of diseases, pathogens and pests) (Nevielova & Beckova
2015). Therefore, it is only a matter of time before other
invasive animals are added to this list. It is also important
to emphasize that we examined only a certain part of the
Presov city and not the whole city. Regular monitoring
of invasive species is also important. There may still be
several other species in the territory of Presov, tied to, for
example, nutritious plants that were found on inaccessible
land or species that could simply have been overlooked.

Acknowledgements

We would especially like to thank the anonymous reviewers
for providing constructive comments and for improving the
manuscript. This work was supported by the projects VEGA
1/0213/22, APVV-20-0140 and KEGA 014PU-4/2025.

References

Albrecht AC. 2017. Illustrated identification guide to the Nordic aphids
feeding on conifers (Pinophyta) (Insecta, Hemiptera, Sternorhyncha,
Aphidomorpha). European Journal of Taxonomy 338: 1-160.

Asplen MK, Anfora G, Biondi A, Choi DS, Chu D, Daane KM, Gibert
P, Gutierrez AP, Hoelmer KA, Hutchison WD, Isaacs R, Jiang Z-L,
Karpati Z, Kimura MT, Pascua M, Philips ChR, Plantamp Ch, Ponti
L, Vetek G, Vogt H, Walton VM, Yu Y, Zappala L, Desneux N. 2015.
Invasion biology of spotted wing Drosophila (Drosophila suzukii):
a global perspective and future priorities. Journal of Pest Science 88(3):
469-494.

Baranova B, Obona J. 2024. Larvicidal activity of essential oils of Eucalyptus
globulus L., Lavandula angustifolia L., Cymbopogon citratus L. and
Citrus sinensis L. against invasive Clogmia albipunctata (Williston,
1893). Allelopathy Journal 61(2): 1-14.

Baranova B, Oboria ], Semivanové S. 2018. Prezencia vybranych inviznych
taxénov na neriadenych skladkach odpadu v okoli mesta Presov.
Biodiversity & Environment 10: 5-13.

Barta M. 2009. New facts about distribution and host spectrum of the
invasive Nearctic conifer pest, Leptoglossus occidentalis (Heteroptera:
Coreidae) in south-western Slovakia. Folia faunistica Slovaca 14(23):
139-142.

Becker N, Petric D, Zgomba M, Boase C, Madon M, Dahl C, Kaiser A.
2010. Mosquitoes and their control. Luxemburg: Springer Science &
Business Media.

Borbély C, Gyorgy Z, Jacobsen SK, Musa E, Ourednickova ], Sigsgaard L,
Skalsky M, Marké V. 2020. First records of the invasive aphid species,
Aphis spiraecola, in Kosovo, Slovakia, the Czech Republic, the United
Kingdom and Denmark. Plant Protection Science 57(1): 70-74.

Brezikova M, Dvoidk L, Méca J. 2014. Faunistic records from the Czech
Republic - 367. Diptera: Drosophilidae. Klapalekiana 50: 247-248.

Cabanova V, Borgova K, Svitok M, Obona J, Svitkové I, Barbusinova E,
Derka T, Slavikova M, Klempa B. 2021. An unwanted companion
reaches the country: the first record of the alien mosquito Aedes
japonicus japonicus (Theobald, 1901) in Slovakia. Parasites ¢» Vectors
14(1): 1-10.

Deschka G, Dimi¢ N. 1986. Cameraria ohridella sp. n. (Lep., Lithocolletidae)

from Macedonia, Yugoslavia. Acta Entomologica Jugoslavica 22: 11-
23.

Dicke M. 2018. Insects as feed and the Sustainable Development Goals.
Journal of Insects as Food and Feed 4(3): 147-156.

Dvordk L, Fry¢ D. 2023. Sou¢asné poznatky o hlkotvornych korovnicich
(Hemiptera: Adelgidae) v Cesku a na Slovensku. Zdpadoceské
entomologické listy 14: 8-15.

Fortuna TM, Le Gall P, Mezdour S, Calatayud PA. 2022. Impact of invasive

insects on native insect communities. Current opinion in insect science
51:100904.



40 Tkéacova et al.

Gullan PJ, Cranston PS. 2010. The Insects: An Outline of Entomology.
Oxford: Blackwell Publishing, Hoboken, NJ.

Hemala V, Harman M. 2022. Bzdochy (Hemiptera: Heteroptera) Sir$ieho
okolia obce Zémutov v Slanskych vrchoch a okresu Vranov nad
Toplou. In: XLV. Vychodoslovensky tdbor ochrancov prirody. Prehlad
vysledkom cinnosti odbornych sekcii. Banska Bystrica: Statna ochrana
prirody SR, 53.

Hemala V, Kment P. 2017. First record of Halyomorpha halys and mass
occurrence of Nezara viridula in Slovakia. Plant Protection Science
53(4): 247-253.

Horvéth G. 1897. Hemipterak. Szechenyi, B. Scientific results of trips to East
Asia 10: 693-698.

Hrubik P, Kollar J. 2007. The non-indigenous insect pests of woody
plants in city environment conditions in Slovakia. In: Proceeding of
the international conference “Alien arthropods in southeast Europe-
crossroad of three continents” Bulgaria: University of Forestry, 88-94.

Jansky V, Strmiskova M. 2017. Prvy nalez cikady Agalmatium flavescens
(Auchenorrhyncha, Issidae) na Slovensku. Zbornik slovenského
ndrodného miizea. Prirodné vedy 63: 40-43.

Kalivoda H. 2014. Najvyznamnejsie invdzne a cudzie druhy motylov
na Slovensku. Bratislava: Ustav krajinnej ekolégie SAV.

Kalushkov P. 2000. Observations on the biology of Oxycarenus lavaterae
(Fabricius) (Heteroptera: Lygaeidae), a new Mediterranean species in
the Bulgarian fauna. Acta zoologica bulgarica 52(1): 13-15.

Katsanis A, Babendreier D, Nentwig W, Kenis M. 2013. Intraguild
predation between the invasive ladybird Harmonia axyridis and non-
target European coccinellid species. BioControl 58: 73-83.

Katsanis A, Magro A, Ramon-Portugal E Kenis M, Babendreier D. 2017.
Chemical defences of native European coccinellid eggs against
intraguild predation by the invasive Asian coccinellid, Harmonia
axyridis (Pallas). BioControl 62: 385-396.

Kim KC. 1993. Biodiversity, Conservation and Inventory: Why Insects
Matter. Biodiversity & Conservation 2: 191-214.

Kiss B, Lengyel GD, Nagy Z, Karpati Z. 2013. A pettyesszarnyd muslica
(Drosophila suzukii) elsé magyarorszagi el6forduldsa. Novényvédelem
49:97-99.

Kohutovd M, Obora J. 2016. Prispevok k poznaniu invdznych druhov
hmyzu z uzemia Slovenska. Acta Universitatis PreSoviensis, Folia
oecologica 8(2): 14-36.

Kvifte GM. 2023. Citizen science reveals the establishment of the invasive
container breeder Clogmia albipunctata in Sweden and Denmark
(Diptera: Psychodidae). Management of Biological Invasions 14: 239-
244

Labanowska B, Piotrowski W. 2015. Drosophila suzukii stwierdzona w
Polsce. Truskawka, malina, jagody 1: 16.

Malumphy CP, Reid S, Eyre D. 2007. The platanus lace bug, Corythucha
ciliata (Say) (Hemiptera: Tingidae), a Nearctic pest of plane trees, new
to Britain. British Journal of Entomology and Natural History 20(4):
233-240.

Mascaro J. 2013. Origins of the Novel Ecosystems Concept. In: Hobbs R,
Hall CM. (eds.) Novel Ecosystems: Intervening in the New Ecological
World Order, Wiley-Blackwell, Hoboken, NJ. pp. 45-57.

Mutun S. 2009. Corythucha ciliata, a new Platanus pest in Turkey.
Phytoparasitica 37: 65-66.

Nedvéd O, Chehlarov E, Kalushkov P. 2014. Life history of the invasive bug
Oxycarenus lavaterae (Heteroptera: Oxycarenidae) in Bulgaria. Acta
Zoologica Bulgarica 66(2): 203-208.

Nevielova M, Beckova B. 2015. Invdzne druhy Zivocichov na Slovensku-
povod, Sirenie, opatrenia. Bratislava: Univerzita Komenského
v Bratislave.

NPPO of Slovakia. 2014. First finding of Drosophila suzukii in the Slovak
Republic. Pest report number: SK-00007, Ref. No: OOR/ 1099/2014.

Obona J, Balaziova L, Céfal R, Dobransky M, Filipovi¢ P, Iv¢i¢ B, Jezek
], Matasova Z, Ocadlik M, Ox K, Smolak R, Tabi L, Vojtek P. 2016.
Additions to the range expansion of the invasive moth midge Clogmia
albipunctata (Williston, 1893) in Slovakia (Diptera: Psychodidae).
Acta Universitatis Presoviensis, Folia Oecologica 8(1): 5-14.

Obona ], Demkovd D, Kohutovda M, Mica J, Manko P. 2017. On the
occurrence of Drosophila suzukii (Matsumura, 1931) in Slovakia.
Acta Universitatis Presoviensis, Folia oecologica 9: 5-10.

Obona J, Fogasova K, KriSovsky P, Mlynarova L, Sikora B, Hromada
M. 2024. The first report of human biting by Lipoptena cervi from
Slovakia. Annals of Parasitology 70(1): 47-49.

Obona J, Kanasova K, Michalko M, Manko P. 2020. The Mosquitoes of
Presov Town (Slovakia)-a pilot study. Acta Musei Silesiae, Scientiae
Naturales 69(3): 249-257.

Obonia J, Beuk P, Dvotdkova K, Dvorak L, Grootaert P, Haenni JP, JeZek J,
Mlynérova L, van der Weele R, Manko P. 2021. Selected Diptera of
City Park Kolmanka, Presov (Slovakia). Acta Musei Silesiae, Scientiae
Naturales 70(2): 125-134.

Obona J, Pintilioaie AM, Topald LE, Jezek J. 2023. First record of Clogmia
albipunctata and Atrichobrunettia (Mirousiella) graeca (Diptera:
Psychodidae) from Romania, with the updated checklist of non-
Phlebotominae species. Historia naturalis bulgarica 45(5): 149-154.

Obona J, Sychra O, Gres S, Hefman P, Manko P, Rohacek J, Sestdkova A,
élapék ], Hromada M. 2019. A revised annotated checklist of louse
flies (Diptera, Hippoboscidae) from Slovakia. ZooKeys 862: 129-152.

Panigaj I, Zach P, Honék A, Nedvéd O, Kulfan J, Martinkova Z, Selyemova
D, Vigldsova S, Roy HE. 2014. The invasion history, distribution and
colour pattern forms of the harlequin ladybird beetle Harmonia
axyridis (Pall.)(Coleoptera, Coccinellidae) in Slovakia, Central
Europe. ZooKeys 412: 89-102.

Panizzi AR, Lucini T. 2017. Host plant-stink bug (Pentatomidae)
relationships. Stinkbugs 31-58.

Pastordlis G, Elsner G, Kopecek F, Kosorin F, Lastavka A, Lendel A, Liska
J, Némy J, Richter I, Stefanovi¢ R, Sumpich J. 2013. Strnast novych
druhov motylov (Lepidoptera) pre faunu slovenska. Folia faunistica
slovaca 18: 1-12.

Paulin M, Hirka A, Eétvds CB, Gaspar C, Fiirjes-Miké A, Cséka G.
2020. Known and predicted impacts of the invasive oak lace bug in
European oak ecosystems—-a review. Folia Oecologica 47(2): 131-139.

Pearce F. 2016. The New Wild-Why Invasive Species Will Be Nature’s
Salvation. London: Icon Books Ltd.

Pschorn-Walcher H. 1994. Freiland-Biologie der eingeschleppten
Rof3kastanien-Miniermotte Cameraria ohridella Deschka et Dimic
(Lep., Gracillariidae) im Wienerwald. Linzer biologische Beitrige 36:
633-642.

Reiprich A. 1994. Prirastky motylej fauny na Slovensku v roku 1993. Sprdvy
slovenskej entomologickej spolo¢nosti, Bratislava 6: 40-44.

Rell S, Zubrik M, Kulfin J, Galko ], Kunca A. 2017. Vyskyt a rozsirenie
invaznych druhov hmyzu poskodzujiceho asimila¢né organy drevin
a krov na Slovensku. In: Kunca, A, ed. Aktudlne problémy v ochrane
lesa: zbornik referatov z 22. medzinarodnej konferencie. Zvolen:
Narodné lesnicke centrum, 127-137.

Roy HE, Brown PM. 2015. Ten years of invasion: Harmonia axyridis
(Pallas)(Coleoptera: Coccinellidae) in Britain. Ecological Entomology
40(4): 336-348.

Sefrovd GH, Lastavka Z. 2001. Dispersal of the horse-chestnut leafminer,
Cameraria ohridella Descka et Diwi¢, 1986, in Europe: its course,
ways and causes (Lepidoptera: Gracillariidae). Entomologische
Zeitschrift 111: 7.

Skendzi¢ S, Zovko M, Paja¢ Zivkovi¢ I, Lesi¢ V, Lemi¢ D. 2021. Effect of
climate change on introduced and native agricultural invasive insect
pests in Europe. Insects 12(11): 985.

Smaniotto LE, Panizzi AR. 2015. Interactions of selected species of stink
bugs (Hemiptera: Heteroptera: Pentatomidae) from leguminous
crops with plants in the Neotropics. Florida entomologist 98: 7-17.

Tomiczek CH, Cech T, Krehan H, Perny B, Hluchy M. 2005. Atlas of
diseases and pests of ornamental woody plants. Biocont Laboratory,
Brno. 224 p.

Tur¢ani M, Csoka G, Grodzki W, Zahradnik P. 2001. Recent invasions
of exotic forest insects in eastern central Europe. In: Alfaro R, Day
K, Salom S, Nair KSS, Evans H, Liebhold A, Lieutier F, Wagner M,
Futai K, Suzuki K, eds. Protection of World Forests from Insect Pests:
Advances in Research. Vienna: IUFRO World Series, 99-106.

Vakula J, Gubka A, Zabrik M, Kunca A. 2011. Nové metddy ochrany lesa
proti lykozZritovi severskému a inym invaznym druhom. Zvolen:
Narodné lesnicke centrum.

Venette RC, Hutchison WD. 2021. Invasive insect species: global challenges,
strategies & opportunities. Frontiers in Insect Science 1: 650520.



