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Abstract 
 

The increasing globalization of trade and human movement has significantly contributed to the unintentional introduction 
of alien insect species worldwide, including Serbia. This review summarizes data on alien insects recorded in Serbia 
between 2000 and 2025, based on published literature and open-access databases. A total of 120 alien species were 
identified, of which 79 (66%) are considered invasive. Most belong to the order Hemiptera, especially the family Aphididae 
(24 species). Other significant records include Hymenoptera, Coleoptera, Lepidoptera, Diptera, and several other insect 
orders. In several cases, specimens collected before 2000 were reported only later, due to previous misidentification or 
lack of diagnostic tools such as COI barcoding. Climate change and increased planting of ornamental host plants have 
contributed to the northward spread of Mediterranean species, such as Tuponia hippophaes and Orsillus depressus. 
Intentional introductions for biocontrol purposes (e.g., Perillus bioculatus, Ophraella communa) have also been 
documented. The discoveries of nine alien species between 2023 and 2024 indicate a continuing trend of introductions. 
Most species originate from Asia and North America, reflecting global trade patterns. This study underscores the need to 
enhance monitoring systems, strengthen taxonomic expertise, and implement comprehensive risk assessments as 
essential steps in effectively addressing the increasing introduction and spread of alien insect species in Serbia. 
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Introduction 
 
The increasingly frequent movement of goods and people, especially in the 21st century, has significantly 
contributed to the global spread of non-native animals, plants, and other species. International trade, the 
intensification of transport routes, and increased human mobility have facilitated the unintentional introduction 
of numerous insect species into new ecosystems. These organisms may be introduced as accidental 
stowaways in cargo holds of airplanes, ships, and vehicles or through imported agricultural and horticultural 
products (Hulme, 2009; Bonnamour et al., 2021). Some of them successfully adapt to local conditions and 
establish stable populations, while others remain dependent on continuous introductions. Intentional 
introductions are rare and today primarily involve biological control programs (using entomophagous agents 
such as bacteria, fungi, nematodes, and insects) or the controlled cultivation of non-native species for scientific 
research or farming intended for human consumption (Fenn‐Moltu et al., 2024). It is assumed that many 
introduced species do not survive in the new environment and remain undetected. However, some manage to 
adapt, which in certain cases can lead to escalation, especially when the newly introduced species are 
polyphagous or lack natural enemies to regulate their populations (Sakai et al., 2001). 
 

Some of the most severe consequences of biological introductions involve insect species that have established 
rapidly and compromised native ecosystems or agriculture. A notable example is the Asian tiger mosquito 
Aedes albopictus (Skuse, 1894) (Culicidae), native to Southeast Asia. It has spread globally mostly via used 
tire shipments and other trade routes, and is now a recognized vector of arboviruses, including dengue and 
chikungunya, across Europe and the Americas (e.g., Rezza, 2014; Kraemer et al., 2015). Another well-known 
case is the emerald ash borer Agrilus planipennis Fairmaire, 1888 (Buprestidae), an Asian wood-boring beetle 
introduced to North America through infested wood packaging. Since its detection in Michigan in 2002, it has 
devastated ash tree populations across much of the continent (EPPO Global Database). In Europe, the 
harlequin ladybird Harmonia axyridis (Pallas, 1773) (Coccinellidae), introduced for aphid biocontrol in the 20th 
century, had become widespread by the early 2000s (Brown et al., 2008). It outcompetes native ladybird 
species, preys on non-target insects, and contributes to biodiversity decline. Similarly, the brown marmorated 
stink bug Halyomorpha halys (Stål, 1855) (Pentatomidae), native to East Asia, has established invasive 
populations in North America and Europe, causing extensive damage to fruit and vegetable crops and 
becoming a nuisance in homes (Leskey & Nielsen, 2018; Bohinc et al., 2024). In Africa and parts of Asia, the 
fall armyworm Spodoptera frugiperda (J. E. Smith, 1797) (Noctuidae) has spread rapidly since its introduction 
from the Americas, posing a significant threat to maize and other staple crops (Overton et al., 2021). Such 
cases highlight the ecological and economic risks posed by alien insect species, particularly in the absence of 
natural enemies or effective regulatory mechanisms. 
 

Due to their small size, insects can often evade entomopathological surveillance, contributing to the near-daily 
detection of alien species worldwide. However, data on such occurrences in Serbia before 2000 are scarce. 
One of the main reasons is the limited number of local experts, leaving many insect groups completely unstudied. 
Fortunately, citizen science initiatives, along with numerous online databases and insect-related forums, provide 
a wealth of photographic records. Through collaboration between local and international entomologists, species 
identifications are gradually resolved. While not all data are fully reliable, the exchange of specimens between 
amateurs and experts significantly improves identification over time. 
 

Even though a few publications on introduced insects appeared before 2000, the number of such studies 
increased significantly after that year. The main purpose of this review is to assess the literature published 
between 2000 and 2025 to determine the total number of non-native insect species reported during this period. 
Additionally, we aim to identify how many of these species have been classified as invasive. Invasive species 
are defined as non-native organisms that establish self-sustaining populations in new environments and cause, 
or are likely to cause, negative impacts on ecosystems, economies, or human health (e.g., Richardson et al., 
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2000; Simberloff et al., 2013). Determining which species meet these criteria is essential for prioritizing 
management strategies and understanding the dynamics and impacts of biological invasions. 
 
 

Materials and Methods 
 
Data on the occurrence of alien insect species in Serbia were compiled from entomological collections, a 
comprehensive review of relevant scientific literature, and consultation of open-access online databases. The 
dataset encompasses records published between 2000 and 2025. 
 
 

Results 
 
Using available literature and open-access databases, we compiled data on 120 alien insect species 
recorded in Serbia during the 21st century. Primary literature sources documenting the first records of each 
species in Serbia are listed in Table I, with full bibliographic details provided in the References section. 
 
 
Table I. List of introduced species detected in Serbia in the last 25 years (2000-2025). 
 
 
Family Species Origin Year of 

detection 
Status Refence 

(year of publishing) 

Coleoptera: Polyphaga: Chrysomeloidea 

Chrysomelidae Acanthoscelides pallidipennis 
(Motschulsky, 1874) 

North America ? invasive Gagić et al. (2008) 

Bruchidius siliquastri Delobel, 2007 Eastern and southeastern 
Asia 

2011 invasive Gavrilović & Savić (2013) 

Bruchus rufimanus Bohemann, 
1833 

Africa ? invasive Beenen & Roques (2010) 

Megabruchidius tonkineus (Pic, 
1904) 

Eastern and southeastern 
Asia 

2011 invasive Gavrilović & Savić (2013) 

Ophraella communa LeSage, 1986 North America 2020 
 

Petrović-Obradović et al. (2020) 

Coleoptera: Polyphaga: Curculionoidea 

Brentidae Alocentron curvirostre (Gyllenhal, 
1833) 

North Africa 2011 invasive Zatezalo (2014) 

Curculionidae Hypoborus ficus Erichson, 1836 Mediterranean 2022  Vujić & Vesović (2022) 

Coleoptera: Polyphaga: Coccinelloidea 

Latridiidae Cartodere nodifer (Westwood, 
1839) 

Australia and New 
Zealand 

? invasive Zatezalo (2014) 

Coleoptera: Polyphaga: Cucujoidea 

Nitidulidae Carpophilus bifenestratus Murray, 
1864 

Ethiopia ? invasive Denux & Zagatti (2010) 

Carpophilus hemipterus (Linnaeus, 
1758) 

India, Pakistan ? invasive Almaši & Poslončec (2010) 

Dermaptera 

Anisolabididae Euborellia annulipes (H. Lucas, 
1847) 

possibly originated from 
East Africa or the 
Mediterranean. 

2022 
 

Vujić et al. (2022) 

Diptera: Nematocera: Sciaroidea 

Cecidomyiidae Obolodiplosis robiniae (Haldeman, 
1847) 

USA 2006 invasive Mihajlović et al. (2008) 

Oligotrophus betheli (Martinez & 
Cibrián, 1960) 

North America 2009 invasive Simova-Tošić et al. (2010) 
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     Table I – continued 

Diptera: Nematocera: Culicoidea 

Culicidae Aedes albopictus (Skuse, 1894) Southeast Asia 2009 invasive Kavran et al. (2023) 

Aedes japonicus (Theobald, 1901) Far East (Japan, China) 2018 invasive Kavran et al. (2023) 

Diptera: Brachycera: Ephydroidea 

Drosophilidae Drosophila suzukii (Matsumura, 
1931) 

Southeast Asia 2014 invasive Toševski et al. (2014) 

Diptera: Brachycera: Stratiomyoidea 

Stratiomyidae Hermetia illucens (Linnaeus, 1758) Central and South 
America 

2023 
 

Stanković et al. (2024) 

Diptera: Brachycera: Tephritoidea 

Tephritidae Ceratitis capitata (Wiedemann, 
1824) 

Sub-Saharan Africa 2005 invasive Jerinić-Prodanović et al. 
(2021) 

Rhagoletis completa (Cresson, 
1929) 

North America 2021  Jerinić-Prodanović (2021) 

Hemiptera: Sternorrhyncha: Psylloidea 

Calophyidae Calophia rhois (Löw, 1877) Mediterranean 2007 invasive Jerinić-Prodanović (2012) 

Homotomidae Homotoma ficus (Linnaeus, 1758) Central and southern 
Europe and the Middle 
East 

2008 invasive Jerinić-Prodanović (2011) 

Psyllidae Acizzia jamatonica (Kuwayama, 
1908) 

East-Asia 2010 invasive Jerinić-Prodanović (2012) 

Cacopsylla pulchella (Löw, 1877) Mediterranean 2010 invasive Jerinić-Prodanović (2011) 

Triozidae Trioza neglecta Loginova, 1978 Southeast and Central 
Asia 

2006 invasive Jerinić-Prodanović (2010) 

Hemiptera: Sternorrhyncha: Coccoidea 

Coccidae Ceroplastes rusci (Linnaeus, 1758) Afrotropical region 2016 invasive Dervišević (2019) 

Coccus hesperidus Linnaeus, 1758 Cosmopolitan 2015 invasive Dervišević (2019) 

Coccus pseudomagnoliarum 
(Kuwana, 1914) 

Asia 2015 invasive Dervišević et al. (2023) 

Neopulvinaria innumerabilis 
(Rathvon, 1854) 

North America 2016 invasive Dervišević (2019) 

Parthenolecanium fletcheri 
(Cockerell, 1893) 

North America 2015 invasive Dervišević (2019) 

Physokermes piceae (Schrank, 
1801) 

North America 2015 invasive Dervišević (2019) 

Pulvinaria floccifera Westwood, 
1870 

Cosmopolitan 2015 invasive Dervišević (2019) 

Pulvinaria hydrangea Steinweden, 
1946 

Asia, North America 2015 invasive Dervišević (2019) 

Monophlebidae Icerya purchasi Maskell, 1878 Australia 2023 invasive Alciphron database 

Pseudococcidae Planococcus ficus (Signoret, 1875) Cosmopolitan 2022 invasive Alciphron database 

Pseudococcus longispinus (Targioni 
Tozzetti, 1867) 

Cosmopolitan 2022 invasive Alciphron database 

Pseudococcus comstocki (Kuwana, 
1902) 

Asia 2023 invasive Alciphron database 

Pseudococcus cryptus Hempel, 
1918 

Asia 2023 invasive Alciphron database 

Diaspididae Chrysomphalus aonidum (Linnaeus, 
1758) 

Oriental region ? invasive Zatezalo (2014) 

Chrysomphalus dictyospermi 
(Morgan, 1889) 

Probably southern China ? invasive Zatezalo (2014) 

Comstockaspis perniciosa 
(Comstock, 1881) 

Eastern Asia 2005  Glavendekić et al. (2005) 

Hemiptera: Sternorrhyncha: Aleyrodoidea 

Aleyrodidae Aleuroclava aucubae (Kuwana, 
1911) 

Asia 2020 invasive Alciphron database 

Aleyrodidae Bemisia tabaci (Gennadius, 1889) Probably tropical Africa 2016 invasive Konjević et al. (2018) 

Dialeurodes citri (Ashmead, 1885) Mediterranean 2020 invasive Alciphron database 
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     Table I – continued 

Hemiptera: Sternorrhyncha: Aphidoidea 

Aphididae Aphis (Bursaphis) oenotherae 
Oestlund, 1887 

North America 1995 invasive Petrović-Obradović (2003) 

Aphis spiraecola Patch, 1914 Asia 2007 invasive Petrović-Obradović et al. 
(2008) 

Chaitophorus populifolli Essig USA, Canada, Mexico 1998 invasive Petrović-Obradović et al. 
(2010) 

Cinara (Cinara) cedri Mimeur, 1936 Eastern Mediterranean ? invasive Glavendekić et al. (2005) 

Cinara (Cinara) curvipes (Patch, 
1912) 

North America 2001 invasive Poljaković-Pajnik & Petrović-
Obradović (2002) 

Drepanaphis acerifoliae (Thomas, 
1878) 

North America 2019 invasive Petrović-Obradović et al. 
(2021) 

Ericaphis scammelli (Mason, 1940) North America 2015  Petrović-Obradović et al. 
(2018) 

Illinoia liriodendri (Monell, 1879) North America 2015  Petrović-Obradović et al. 
(2018) 

Macrosiphum albifrons Essig, 1911 North America 2007 invasive Vučetić et al. (2014) 

Melanaphis bambusae (Fullaway, 
1910) 

East Asia 2024  Alciphron database 

Melanaphis donacis (Passerini, 
1861) 

Mediterranean 2023  Alciphron database 

Myzocallis walshii (Monell, 1897) North America 2006 invasive Petrović-Obradović et al. 
(2010) 

Myzus mumecola (Matsumura, 
1917) 

Asia 2021  Petrović-Obradović (2021) 

Prociphilus (Meliarhizophagus) 
fraxinifolii (Riley,1979) 

North America 2006  Petrović-Obradović et al. 
(2007) 

Periphyllus californiensis (Shinji, 
1917) 

East Asia 2021 invasive Tomić & Petrović-Obradović 
(2022) 

Rhopalosiphoninus latysiphon 
(Davidson, 1912) 

North America 2019  Petrović-Obradović et al. 
(2022) 

Takecallis arundicolens (Clarke, 
1903) 

East Asia 2014  Petrović-Obradović et al. 
(2018) 

Takecallis arundinariae (Essig, 
1917) 

East Asia 2020  Alciphron database 

Tinocallis kahawaluokalan (Kirkaldy, 
1907) 

East and Southeast Asia 2007  Petrović-Obradović et al. 
(2010) 

Tinocallis nevskyi (Nevsky, 1929) Asia 2024  Alciphron database 

Tinocallis saltans (Nevsky, 1929) Central and East Asia 2020  Tomić & Petrović-Obradović 
(2022) 

Tinocallis takachihoensis Higuchi, 
1972 

East Asia 2017  Petrović-Obradović et al. 
(2018) 

Trichosiphonaphis polygonifoliae 
(Shinji, 1944) 

East Asia 2007 invasive Petrović-Obradović et al. 
(2018) 

Wahlgreniella nervata (Gillete, 
1908) 

North America 2012  Petrović-Obradović et al. 
(2018) 

Hemiptera: Sternorrhyncha: Phylloxeroidea 

Adelgidae Adelges laricis Vallot, 1836 North Europe, Asia 2021 invasive Glavendekić & Mihajlović 
(2004) 

Adelges (Dreyfusia) nordmannianae 
(Eckstein, 1890) 

Caucasus Mountains 2004 invasive Glavendekić & Mihajlović 
(2004) 

Adelges (Dreyfusia) piceae 
(Ratzeburg, 1844) 

Europe 1984 invasive CABI (2012) 

Hemiptera: Homoptera: Auchenorrhyncha 

 Arboridia kakogawana (Matsumura, 
1932) 

East Asian 2020 invasive Šćiban et al. (2021) 

 Erasmoneura vulnerata (Fitch, 
1851) 

North America 2019 invasive Šćiban & Kosovac (2020) 

Cicadellidae Neoaliturus inscriptus (Haupt, 1927) Mediterranean 2024  Schlitt et al. (2024) 

 Orientus ishidae (Matsumura, 1902)  Asia 2019 invasive Šćiban & Kosovac (2020) 

Cicadellidae Scaphoideus titanus Ball, 1932 North America ? invasive Magud & Toševski (2004) 
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     Table I – continued 

 Tautoneura polymitusa Oh & Jung, 
2016 

East Asia 2017 invasive Kosovac et al. (2020) 

 Trifida bilobata (Ohara, 2014) East Asia 2023 invasive Poggi et al. (2024) 

Acanaloniidae Acanalonia conica (Say, 1830) North America 2019 invasive Šćiban & Kosovac (2020) 

Hemiptera: Homoptera: Auchenorrhyncha: Fulgoroidea 

Flatidae Metcalfa pruinosa 
(Say, 1830) 

North America 2006  Mihajlović (2007) 

Hemiptera: Heteroptera: Notonectoidea 

Notonectidae Anisops sardeus Herrich-Schäffer, 
1849 

Sahelo-Sindian area 2014 invasive Šeat et al. (2019) 

Hemiptera: Heteroptera: Tingoidea 

Tingidae Corythucha arcuata Say, 1832 USA, Canada 2013 invasive Poljaković-Pajnik et al. 
(2015) 

Hemiptera: Heteroptera: Miroidea 

Miridae Deraeocoris flavilinea (A. Costa, 
1862) 

Mediterranean (Sicily) 2005  Jerinić-Prodanović & Protić 
(2011) 

Hypseloecus visci (Puton, 1888) Euro-Asian 2007  Jerinić-Prodanović & Protić 
(2011) 

Tuponia hippophaes (Fieber, 1861) Mediterranean 2002 invasive Protić & Stojanović (2025) 

Hemiptera: Heteroptera: Cimicoidea 

Anthocoridae Amphiareus obscuriceps (Poppius, 
1909) 

Eastern Palearctic 1989 invasive Protić (2009) 

Hemiptera: Heteroptera: Lygaeoidea 

Lygaeidae Arocatus longiceps Stål, 1872 Mediterranean 1993 invasive Protić (2010) 

Belonochilus numenius (Say, 1832) Canada, USA, Mexico 2011 invasive Protić & Šeat (2016) 

Caenocoris nerii (Germar, 1847) Mediterranean 2018 invasive Šeat et al. (2019) 

Orsillus depressus (Mulsant & Rey, 
1852) 

Mediterranean 1897 invasive Protić & Roganović (2002) 

Oxycarenus lavaterae (Fabricius, 
1787) 

Mediterranean 1996 invasive Protić & Stojanovic (2001) 

Hemiptera: Heteroptera: Coreoidea 

Coreidae Leptoglossus occidentalis 
Heidemann, 1910 

North America 2007 invasive Protić (2008) 

Hemiptera: Heteroptera: Pentatomoidea 

Pentatomidae Halyomorpha halys (Stål, 1855) East Asia 2015 invasive Šeat (2015) 

Nezara viridula Linnaeus, 1758 Ethiopia 2008 invasive Protić (2011) 

Perillus bioculatus (Fabricius, 1775) North America 1996 invasive Protić & Živić (2012) 

Hymenoptera: Symphyta: Tenthredinoidea 

Argidae Aproceros leucopoda Takeuchi, 
1939 

East Asia 2012 invasive Glavendekić et al. (2013) 

Tenthredinidae Nematus tibialis Newman, 1837 North America 2008 invasive Marković & Stojanović 
(2008) 

Hymenoptera: Apocrita: Parasitica: Chalcidoidea 

Aphelinidae Ablerus chionaspidis (Howard, 
1914) 

Asia 2014 invasive Zatezalo (2014) 

Ablerus perspeciosus Girault, 1916 Asia 2014 invasive Zatezalo (2014) 

Coccophagus shillongensis Hayat & 
Singh, 1989 

India 2016  Dervišević et al. (2021) 

Hymenoptera: Apocrita: Parasitica: Ichneumonoidea 

Braconidae Aphidius ericaphidis Pike & Starý, 
2011 

North America 2015  Petrović et al. (2017) 

 Lysiphlebus orientalis Starý & 
Rakhshani, 2010 

China 2010  Petrović et al. (2013) 

Braconidae Lysiphlebus testaceipes (Cresson, 
1880) 

Cuba 2013 invasive Žikić et al. (2015) 
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Of the total number of species, most belonged to the Hemiptera order, with 75 species recorded. The most 
diverse family is Aphididae, with 24 species from 17 genera. Coccidae and Cicadellidae are represented with 
8 and 7 species, respectively, Heteroptera with 15 species from 7 families, with additional species from 11 
other families belonging to various superfamilies. The order Hymenoptera is represented by 13 species 
belonging to 7 families. These include sawflies, one species of Argidae, and one from the family 
Tenthredinidae. Additionally, parasitoid wasps from Braconidae (5 species), also Aphelinidae (3 species), 
pollinating bees such as Megachilidae (1), as well as one species each from families Formicidae and 
Sphecidae. 

     Table I – continued 

 Trioxys sunnysidensis Fulbright & 
Pike, 2007 

USA 2019  Tomanović et al. (2021) 

 Zombrus bicolor (Enderlein, 1912) India 2020  Žikić et al. (2023) 

Hymenoptera: Apocrita: Aculeata: Vespoidea 

Formicidae Hypoponera punctatissima (Roger, 
1859) 

Afrotropical 2004 invasive Petrov (2004) 

Hymenoptera: Apocrita: Aculeata: Apoidea 

Megachilidae Megachile sculpturalis Smith, 1853 East Asia (Japan, China, 
Korea) 

2017  Bila Dubajić et al. (2021) 

Sphecidae Isodontia mexicana (de Saussure, 
1867) 

North and Central 
America 

2010 invasive Ćetković et al. (2012) 

Lepidoptera: Glossata: Pyraloidea 

Crambidae Cydalima perspectalis (Walker, 
1859) 

Central and South 
America 

2015  Stojanović et al. (2015) 

Lepidoptera: Glossata: Geometroidea 

Geometridae Charissa onustaria (Herrich-
Schäffer, 1852) 

Mediterranean (Turkey) 2014  Beshkov (2015) 

 Dyscia innocentaria (Christoph, 
1885) 

Asia (Turkmenistan)* 2014  Beshkov (2015) 

Lepidoptera: Glossata: Gracillarioidea 

Gracillariidae Phyllocnistis vitegenella Clemens, 
1859 

North America 2019  Simonović & Graora (2019) 

Phyllonorycter issikii (Kumata, 
1963) 

East Asia 2013  Glavendekić (2014) 

Lepidoptera: Glossata: Noctuoidea 

Noctuidae Egira anatolica (Hering, 1933) Asia (Turkey) 2014  Beshkov (2015) 

Lepidoptera: Glossata: Notodontioidea 

Notodontidae Thaumetopoea pityocampa (Denis 
& Schiffermüller, 1775) 

Mediterranean 2015  Glavendekić (2010) 

Lepidoptera: Glossata: Tortricoidea 

Tortricidae Epichoristodes acerbella (Walker, 
1864) 

South Africa, Kenya, 
Madagascar 

2006 invasive Glavendekić (2006) 

Lepidoptera: Heteroneura: Gelechioidea 

Gelechiidae Tuta absoluta (Meyrick, 1917) South America (Peru) 2010  Toševski et al. (2011) 

Lepidoptera: Heteroneura: Papilionoidea 

Lycaenidae Cacyreus marshalli Butler, 1897 South Africa 2020  Milojković et al. (2021) 

Mantodea: Eumantodea: Mantoidea 

Mantidae Hierodula tenuidentata Saussure, 
1869 

Asia 2020  Vujić et al. (2021) 

Thysanoptera: Terebrantia: Thripoidea 

Thripidae Echinothrips americanus Morgan, 
1913 

USA 2005  Andjus et al. (2009) 

Frankliniella occidentalis (Pergande, 
1895) 

USA 2012 invasive Jović et al. (2012) 
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The order Coleoptera comprises 10 species from 5 families. Of these, 5 species belong to the family 
Chrysomelidae, 2 species to Nitidulidae, and 1 species each to Brentidae, Curculionidae, and Latridiidae. The 
Lepidoptera order is represented by 10 species from 8 families. These encompass both invasive pest species 
and those introduced unintentionally. Families represented include Crambidae (1 species), Geometridae (2), 
Gracillariidae (2), Noctuidae (1), Notodontidae (1), Tortricidae (1), Gelechiidae (1), and Lycaenidae (1). From 
the order Diptera, 8 species from 5 families have been recorded. These include two mosquito species from the 
family Culicidae, two true fruit flies from Tephritidae, two gall midges from the family Cecidomyiidae, and one 
species each from soldier flies Stratiomyidae and fruit flies Drosophilidae. The order Thysanoptera is 
represented by two species from two different genera, both from a single family, Thripidae. Finally, a single 
alien species was recorded from each of the orders Dermaptera (Anisolabididae) and Mantodea (Mantidae). 
Of the 120 recorded allochthonous species, 79 are classified as invasive, representing approximately 66% of 
the overall number. 
 
 

Discussion 
 
As seen in Table I, there are cases where non-native species were detected before the year 2000, but their 
records were published later. This is partly because these taxa were either previously misidentified or stored 
in collections without examination, often labelled as ‘suspected’ pending verification due to overcrowding. In 
the first case, the species belonged to a complex or cryptic taxon that could only be detected after the COI 
barcoding method became available to local experts. 
 

For example, specimens of Chaitophorus populifolli Essig, 1912 (Aphididae) were collected as early as 1998, 
but were identified and published only later (Petrović-Obradović et al., 2010). The same applies to the aphid 
Aphis oenotherae, collected in 1995 and first published in 2003 (Petrović-Obradović, 2003). In Protić & 
Milenković (1999), the species Amphiareus obscuriceps (Poppius, 1909) (Anthocoridae) was originally 
identified as Cardiastethus fasciventris (Garbiglietti, 1869) (Anthocoridae). A subsequent re-examination 
confirmed that the collections of Heteroptera at the Natural History Museum in Belgrade contain only A. 
obscuriceps (Protić, 2010). A. obscuriceps is native to the Sino-Japanese region and occurs in Eastern Asia, 
Nepal, Kazakhstan, Kirgizia, Iran, and Georgia. It has more recently spread as an alien species in Europe and 
North America. 
 

Analysis of all specimens of Tuponia collected in Serbia indicates that the most abundant species is                       
T. hippophaes, an invasive species that has spread northwards over the last several decades. This 
Mediterranean species has likely spread across Europe, driven largely by climate warming. One factor 
contributing to its range expansion is its host plant, Tamarix spp., which is increasingly common in parks and 
private gardens. In Serbia, it was first recorded in 2002 and has since been found in several localities (Protić 
& Stojanović, 2025). Populations are abundant, and T. elegans is often observed alongside it on Tamarix spp.  
 

Increasing average temperatures associated with global climate change have enabled many Mediterranean 
species to expand their ranges northward. Examples include Arocatus longiceps Stål, 1872, and Oxycarenus 
lavaterae (Fabricius, 1787) (Lygaeidae). Arocatus longiceps is a Ponto-Mediterranean species currently 
undergoing range expansion and is now distributed across nearly all European countries. It is typically 
associated with Platanus spp., but in Serbia, it has also been recorded on the Euro-American poplar hybrid 
(Populus × euramericana (Dode) Guinier). The alien species O. lavaterae, originally native to the 
Mediterranean region, has spread across the Balkan Peninsula, continued northward into Central Europe, and 
has since been recorded in parts of Asia and North Africa. This phytophagous species commonly forms large 
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populations on linden trees (Tilia spp.) in natural habitats, causing no significant damage (Protić & Stojanović, 
2001; Protić, 2010). 
 

Another example of a Mediterranean species expanding its range northward due to rising temperatures is 
Orsillus depressus (Mulsant & Rey, 1852) (Lygaeidae). This circum-Mediterranean species primarily inhabits 
trees of the family Cupressaceae, feeding on seeds from cones, and reproducing on various host genera, in 
particular Juniperus spp. In recent years, it has extended its distribution beyond its native range into other parts 
of Europe and Africa and has even been recorded in both South and North America. O. depressus has been 
known in Serbia since 1897, with the first record from Grebenac in the Deliblato Sands region (unpublished). 
After a 50-year gap, it was recorded again in the same area. Over the past two decades, however, sightings 
have become increasingly frequent across many locations in Serbia (unpublished). In addition to feeding and 
reproducing on Juniperus spp., O. depressus is also known to transmit spores of the pathogenic fungi Seiridium 
cardinale (W.W. Wagener) B. Sutton & I.A.S. Gibson, and Gibberella spp. 
 

Deraeocoris flavilinea (A. Costa, 1862) (Miridae) is a Mediterranean species originally described from Sicily. 
Now it is an invasive species that is currently spreading throughout Europe. In Serbia, it was first found in 2005 
in Belgrade on Rhamnus cathartica (L.) (Jerinić-Prodanović & Protić, 2011). 
 

Perillus bioculatus (Fabricius, 1775) (Pentatomidae) is a North American predatory species known for its 
efficiency in preying on the Colorado potato beetle (Leptinotarsa decemlineata Say). It was intentionally 
introduced into Europe during the second half of the 20th century as a biological control agent against this 
notorious pest. In recent decades, P. bioculatus has notably expanded its range across Europe and Asia. In 
Serbia, it has recently been recorded on common ragweed (Ambrosia artemisiifolia L.), where it preys on 
Ophraella communa LeSage, 1986 (Coleoptera: Chrysomelidae), another North American species introduced 
for the control of ragweed (Petrović-Obradović et al. 2020). 
 

Petrić et al. (2001) reported the presence of Aedes albopictus (Skuse, 1894), the Asian tiger mosquito 
(Culicidae), in Serbia, although the species had actually been present since 1999. Alongside A. albopictus, 
they also documented Aedes aegypti, the yellow fever mosquito, and four additional mosquito species that had 
established themselves in the region even earlier (Petrić et al., 2011). Their early establishment highlights the 
impact of climate change on the distribution of disease vectors, with potential public health implications. 
 

Callosobruchus chinensis (L., 1758) (Coleoptera: Chrysomelidae) is another notable invasive species, primarily 
known as a post-harvest pest of legumes, where it causes significant losses in storage. Similarly, 
Megabruchidius tonkineus (Pic, 1904), an invasive chrysomelid beetle in Europe, targets black locust (Robinia 
pseudoacacia L.), although its full economic and ecological impacts remain insufficiently studied. 
 

Egg parasitoids of the genus Trissolcus Ashmead, 1893 have been reported for both Nezara viridula and 
Halyomorpha halys (Peverieri et al., 2018); however, these species continue to be significant agricultural pests. 
Their broad host range and highly polyphagous feeding behaviour enable them to damage a wide variety of 
crops. The persistence of their populations despite natural parasitism underscores the limitations of biological 
control alone and highlights the need for integrated pest management (IPM) strategies to mitigate their impact. 
 

Notably, parthenogenetic species, such as Lysiphlebus orientalis Starý & Rakhshani, 2010 (Braconidae), have 
an even greater invasive potential than sexually reproducing parasitoid species. Native to Asia (China), it was 
accidentally introduced to Europe (Petrović et al., 2013). The only European records are from Serbia, where it 
was first found in 1995 near the Hungarian border, from where it quickly spread throughout the country 
(Tomanović et al., 2021). 
 

It should be emphasized that some taxa among invasive species exhibit particularly high invasive potential. 
Notable examples include N. viridula (L., 1758) and H. halys (Stål, 1855) (Hemiptera: Pentatomidae), Tuta 
absoluta (Meyrick, 1917) (Lepidoptera: Gelechiidae), and Ophraella communa LeSage, 1986 (Coleoptera: 
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Chrysomelidae). O. communa is a highly invasive leaf beetle that primarily feeds on species of the genus 
Ambrosia, particularly on common ragweed (A. artemisiifolia L.) (Petrović-Obradović et al., 2020). While its 
presence may significantly aid in the biological control of ragweed, its rapid and uncontrolled spread raises 
concerns about potential ecological consequences. 
 

During the last two years (2023-2024), nine non-native species were recorded for the first time in Serbia from 
the families Aphididae, Cicadellidae, Monophlebidae, Pseudococcidae, and Stratiomyidae. Recently, and in 
general, members of the order Hemiptera are the most frequently introduced species. Furthermore, nearly half 
of these newly introduced species are classified as invasive, indicating an ongoing and taxonomically diverse 
influx of alien species into the region.  
 

A well-known and popular species from the Stratiomyidae family is the black soldier fly (BSF), Hermetia illucens 
(L., 1758), which has been recently reported in this region (Stanković et al. 2024). Although H. illucens 
originates from Central and South America, it has achieved an almost global distribution, now occurring on all 
continents (Demetriou et al., 2022). This cosmopolitan spread is largely attributed to its broad ecological 
tolerance, including adaptability to diverse climatic conditions and dietary flexibility. In recent years, BSF has 
become one of the most widely cultivated insect species for entomophagy, primarily as a sustainable alternative 
to fishmeal and as a protein source in conventional livestock feed. Despite its native association with warm and 
humid environments, BSF has successfully established populations in temperate regions (Spranghers et al., 
2017). While considered an allochthonous and potentially invasive species in many areas, BSF is generally 
regarded as beneficial due to its role in biowaste conversion and its value as a high-protein feed and food 
source (Wang & Shelomi, 2017). 
 

Examining the origins of the introduced species, approximately half originate from Asia and North America, 
making these two continents the primary sources of alien species. Considering that China and the USA are the 
largest exporters of goods (Tong & Roberts, 2014; Miloslavskaya et al., 2019), they have likely contributed 
significantly to the global spread of many allochthonous species. 
 

A significant number of the species listed in the table are classified as invasive; however, several non-invasive 
species are also present, at least for now. One such example is Antheraea yamamai Guérin-Méneville, 1861, 
commonly known as the Japanese oak silk moth. Native to East Asia, this species was introduced to Europe 
in the 19th century for silk production. In Serbia, A. yamamai was first reported in the 20th century by Živojinović 
& Vasić (1963). Since then, its populations have stabilized and gradually expanded across much of the country, 
although it has not yet been recorded in eastern Serbia. 
 

Another case is the bronze geranium butterfly, Cacyreus marshalli Butler, 1897, which originates from southern 
Africa, including Zambia, Mozambique, Zimbabwe, Botswana, and South Africa. It was recorded in Serbia only 
once, on October 1, 2020, in the city of Niš (Milojković et al., 2021). This individual was likely introduced via 
pelargonium (Pelargonium spp.) seedlings or cuttings from Africa, as many Dutch flower producers cultivate 
pelargoniums in that region. The species was first observed in Europe in the late 20th century and has since 
spread to numerous countries, including Spain, France, Italy, Portugal, Belgium, the Netherlands, Germany, 
Switzerland, Greece, Malta, Croatia, Slovenia, and Turkey (EPPO Global Database). However, it has not yet 
exhibited invasive characteristics. Given its presence in neighbouring regions, further records of C. marshalli 
in Serbia are expected. With ongoing global warming, the potential expansion of the oriental hornet, Vespa 
orientalis L. 1771, into Serbia is anticipated. This species is native to tropical and temperate regions of Central 
Asia and the Middle East, as well as Mediterranean countries such as Albania, Greece, Italy, Malta, and 
Montenegro.  
 

Since introduced species often go unnoticed when their populations are still small, early detection can be 
particularly challenging. However, based on recent findings in neighbouring countries, it is reasonable to expect 
that several non-native true bugs may soon establish populations in Serbia. Notably, many of these potential 
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newcomers belong to the order Hemiptera: Heteroptera, and include Taylorilygus apicalis (Fieber, 1861), 
Nesidiocoris tenuis (Reuter, 1895), and Brachyartrum limitatum Fieber, 1858 from the family Miridae; 
Derephysia sinuatocollis Puton, 1879 from the family Tingidae; Zelus renardii (Kolenati, 1856) from the family 
Reduviidae; and Dybowskyia reticulata (Dallas, 1851) from the family Pentatomidae. Their presence in nearby 
regions and ecological adaptability suggest that their arrival and establishment in Serbia are highly probable in 
the near future. 
 

Additionally, non-native aphid species (Aphididae) are likely to arrive in Serbia soon, given their recent 
appearance in neighbouring countries. For example, Acyrthosiphon kondoi Shinji, 1938, has been recorded in 
Hungary (Ripka et al., 2021), while Aphis illinoisensis Shimer, 1866, an important pest of grapevines, is already 
present in Croatia and Montenegro, and was recently confirmed in mainland Italy (Casiraghi et al., 2021). This 
aphid was first recorded in Montenegro in September 2007, in vineyards near Podgorica (Petrović-Obradović 
et al., 2010). Aphis catalpae Mamontova, 1953, has been observed in Romania (Osiadacz & Halaj, 2015), and 
Cinara laportei (Remaudière, 1954) was reported from Bulgaria (Observation.org, 2024). Neomyzus 
circumflexus (Buckton, 1876) has been documented in both Romania and Croatia (GBIF, 2024). Confirmed 
records of Illinoia azaleae currently exist in several European countries neighbouring Serbia (Coeur d’Acier et 
al., 2010a,b). Because of its strong association with ornamental azaleas and rhododendrons, the international 
trade in horticultural plants is a likely pathway for its introduction. The species has already been reported in 
horticultural centers such as the Netherlands, Europe’s leading importer and exporter of flowers. Subsequent 
occurrences in Denmark and England further indicate demonstrate its capacity for long-distance dispersal via 
commercial plant shipments (Coeur d’Acier et al., 2010a). Given extensive trade connections and the popularity 
of Rhododendron species in ornamental horticulture, it is plausible that I. azaleae may soon establish 
populations in the Balkans, including Serbia. 
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Извод 
 
Растућа глобализација трговине и кретања људи значајно је допринела ненамерном уношењу страних 
врста инсеката широм света, укључујући и Србију. Овај преглед сумира податке о страним инсектима 
забележеним у Србији између 2000. и 2025. године, на основу објављене литературе и база података 
отвореног приступа. Укупно је идентификовано 120 страних врста, од којих се 79 (66%) сматра 
инвазивним. Већина припада породици Hemiptera, посебно породици Aphididae (24 врсте). Други 
значајни записи укључују Hymenoptera, Coleoptera, Lepidoptera, Diptera и неколико других редова. У 
неколико случајева, примерци су сакупљени пре 2000. године, али су формално пријављени касније, 
због претходне погрешне идентификације или недостатка дијагностичких алата као што је COI 
баркодирање. Климатске промене и повећана садња украсних биљака домаћина допринели су ширењу 
медитеранских врста ка северу, као што су Tuponia hippophaes и Orsillus depressus. Намерно уношење 
у сврху биоконтроле (нпр. Perillus bioculatus, Ophraella communa) такође је документовано. Открића 
девет страних врста између 2023. и 2024. године указују на континуирани тренд уношењa. Већина врста 
потиче из Азије и Северне Америке, што одражава глобалне обрасце трговине. Ова студија наглашава 
неопходност унапређења система мониторинга, јачања таксономске експертизе и спровођења 
свеобухватних процена ризика, као кључних корака у ефикасном одговору на све учесталији унос и 
ширење алохтоних инсеката на територији Србије. 
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