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Abstract
The Japanese maple leafhopper Japananus hyalinus is an invasive, phloem feeding true bug species of 
maples (Acer sp.). Originally native to eastern Asia, J. hyalinus has rapidly spread to North America, 
Europe and Australia with the international trade of ornamental maples. Since 1961, when it was detected 
for the first time in Austria, the Japanese maple leafhopper has expanded to neighboring central European 
countries. In 2024, it was detected for the first time in Greece infesting field maples (Acer campestre) 
planted in urban areas of two closely related tows namely, Diavata and Nea Magnisia (Central Macedonia, 
Greece). Species identification was based both on morphological traits and molecular (mtDNA) markers. 
Given the fact that J. hyalinus has been occasionally observed infesting grapevines, and considering the 
capacity of closely-related leafhopper species to transmit phytoplasmas, it is evident that further research 
is warranted to assess the exact potential impact of this species on Greek viticulture.
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Global trade and climate change have greatly influenced and in many cases even 
facilitated the movement and establishment of alien organisms far beyond their 
natural ranges (Roques 2010; Hulme 2021), something that resulted in diverse 
negative impacts on local ecosystems and habitats (Pejchar and Mooney 2010, 
Mollot et al. 2017). Among these organisms, insects are by far the most prevalent 
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group of invasive species, exploiting their biological and ecological advantages to 
colonize new areas succesfully (Seebens et al. 2018). However, not all insect orders 
are equally capable of becoming successful invaders, beetles (Coleoptera) and true 
bugs (Hemiptera) together stand for nearly half of the invasive insect fauna worldwide 
(Demetriou et al. 2021; MacLachlan et al 2021). Within Hemiptera, the family 
Cicadellidae includes some of the most important and notorious agricultural pests, 
largely due to their ability to transmit plant pathogens (Weintraub and Beanland 
2006; Chasen et al. 2014; Jarrell et al. 2020). The subfamily Deltocephalinae is among 
the largest within Cicadellidae with more than 6,000 described species worldwide 
(Zahniser and Dietrich 2010). The genus Japananus belongs to this subfamily and 
consists of six species, all native to southeastern Asia (Xing et al. 2008; Xing et al. 
2010). All these species feed primarily on the bark of maple trees (Acer sp.) and are 
generally not considered significant pests within their native ranges. Despite strong 
behavioral and ecological similarities among these congeners, only Japananus 
hyalinus Osborn, 1900 (Hemiptera: Cicadellidae) has successfully invaded and 
become widely established across Europe, North America and Australia mainly 
through the international trade of ornamental maples (Osborn 1900; Wagner and 
Franz 1961; Knight 1983). Like many other alien species, J. hyalinus appears to 
have been introduced through Plants-for-Planting (PfP), as its primary native hosts 
(Acer japonicum and A. palmatum) are commonly transported to Europe and North 
America as ornamental trees (Arzone et al. 1987; Nickel 2003; Korányi and Markó 
2022). Even within Europe, the widespread use of maples in urban landscapes 
(Rabitsch 2010; Eschen et al. 2015) has greatly facilitated the rapid expansion of J. 
hyalinus into neighboring regions and countries soon after its first detection (Nickel 
2003; Walczak et al. 2012; Gjonov and Shishiniova 2014).

Consistent with this trend observed across Europe (Roques et al. 2016), the 
number of invasive insects recorded in Greece is steadily increasing. By 2021, 139 
alien Hemiptera species had been recorded in Greece (Avtzis et al. 2021; Demetriou 
et al. 2021), some of which causing extensive damages to crops and other cultivated 
plants (Tsagkarakis et al. 2022). However, additional invasive species reported more 
recently (Koutsoukos and Demetriou 2023; Marczak and Pepłowska-Marczak 2024), 
highlight the need for constant revision of this checklist, which is expected to grow 
further in the new future.

Consequently, the objective of the present study is to report a new addition to 
the Greek entomofauna by documenting the first record of the genus Japananus. By 
confirming the presence of the invasive leafhopper J. hyalinus on Acer campestre L. 
1753 in urban green infrastructures thereby contributing a novel species record to 
the national inventory of alien Hemiptera.

In June 2024, we collected unidentified leafhopper specimens (Hemiptera, 
Cicadellidae) from the leaves of field maple (Acer campestre) in the broader Diavata 
area (40°41’23”N / 22°51’25”E), a town located in western Thessaloniki (Central 
Macedonia, Greece) (Fig. 1). A few days later, similar specimens were observed and 
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collected from a row of field maple trees in the neighboring town of Nea Magnesia 
(40°41’10”N / 22°50’59”E). In total, 48 individuals were manually collected from two 
sites, comprising 40 adult females, 3 adult males, and 5 nymphs.

Species identification was performed using both morphological traits 
and molecular (mtDNA) markers. Morphological identification was based 
on the available taxonomic keys of Osborn (1900) and Xing et al. (2008). For 
the molecular analysis, we targeted the mitochondrial Cytochrome Oxidase 
subunit I (COI) gene, a widely used marker in DNA barcoding studies. DNA 
was extracted from the whole body of two individuals using PureLink® Genomic 
DNA kit (Invitrogen, Waltham, MA, USA) and following the manufacturer’s 
instructions. Polymerase Chain Reaction (PCR) was carried out in 25μl volumes, 
using the primers LCO (5′-GGTCAACAAATCATAAAGATATTGG-3′) and HCO 
(5′-TAAACTTCAGGGTGACCAAAAAAT-3′) (Folmer et al. 1994), which amplify 
a 658 bp fragment of the COI gene. PCR cycling conditions included an initial 
denaturation stage at 94°C (3 min), followed by 45 cycles of 30 s at 94°C (denaturation), 
30 s at 47°C (annealing), and 1.5 min at 72°C (extension), with the final extension 
period at 72°C for 5 min. PCR products were purified using PureLink® PCR 
Purification Kit (Invitrogen) following the manufacturer’s protocol, and sequenced 
on an automated sequencer ABI3730XL of CeMIA Company (Larisa, Greece), with 

Figure 1. Sampling locations. Red dots represent locations where Japananus hyalinus was collected: 
A Diavata; B Nea Magnesia.
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the same primer pair. Obtained sequences were initially visualized with Chromas 
Lite software version 2.01, and specimens’ identity was confirmed through BLAST 
searches against NCBI GenBank database.

The Japanese maple leafhopper Japananus hyalinus is a sap-feeding insect native 
to eastern Asia that has become widely established across most of Europe, North 
America and Australia through the international trade of ornamental maple tree 
(Osborn 1900; Knight 1983). Adult individuals measure around 4.3 mm (males) and 
5.5–6.5mm (females) with translucent forewings that are marked by three dark bands, 
whereas eggs are inserted into bark crevices on young shoots where they overwinter 
(Osborn 1900, Knight 1983). Though in temperate zones it is univoltine, in warmer 
regions such as Italy J. hyalinus is able to produce two generations (Edkins 2015), 
reflecting its adaptability to favorable climates (Seljak 2004). Though its primary hosts 
are various maple (Acer sp.) species, it has occasionally been recorded feeding on 
grapevine (Vitis vinifera L. 1753) without confirmed economic impact on vineyards 
(Cieniewicz et al. 2019; Šćiban and Kosovac 2020). In general, leafhoppers are often 
considered high-risk invasive insects due to their phloem-feeding preference, that 
imposes metabolic stress, as well as their capacity to vector plant pathogens such 
as phytoplasmas (Weintraub and Beanland 2006). This impact on metabolism 
can ultimately result in significant reduction in plant vigor, particularly under 
environmental stress, something that can potentially predispose vines to secondary 
infections (Olivier et al. 2007; Antonelli et al. 2024; Guo and Chen 2024).

Morphological examination of all developmental stages of the collected specimens 
confirmed their identity as J. hyalinus, following the taxonomic keys of Osborn 
(1900) and Xing et al. (2008). Nymphs are pale yellow with scattered dark spots and 
a distinctly conical body shape at both ends (Fig. 2) (Osborn 1900; Dmitriev 2002; 
Xing et al. 2008; Edkins 2015). Adults measure 4–5.5 m, with a greenish head, a 

Figure 2. Dorsal view of nymph Japananus hyalinus.
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thorax with black longitudinal stripes and an abdomen with black bands (females) 
(Figs 3, 4). DNA barcoding further supported this identification, with the obtained 
sequences being similar by 99.21% with the only available sequence of J. hyalinus 
in NCBI Genbank (GenBank Accession Number: NC_036298). The present study 
documents the first observation of the genus Japananus in Greece, specifically 
recording the species J. hyalinus on Acer campestre (field maple) trees within urban 
settings. Despite the number of individuals observed and collected, trees showed no 
signs of visible stress, in line with other observations (Tuffen et al. 2014).

Notably, the sample exhibited a heavily skewed sex ratio, exhibiting 40 adult 
females and only 3 adult males. This pronounced female bias can likely be attributed 
to a combination of morphological, biological, environmental, and methodological 
factors. Morphologically, adult females of J. hyalinus are significantly larger than 
males, making them much more conspicuous during visual inspections and manual 
sampling. Egg incubation temperatures differentially affect male and female in 
leafhoppers hatching dynamics, which significantly influences the operational 
sex ratio over time, this likely results in a hatching population that is male-biased 
early in the season but becomes heavily female-biased later on. Lastly because male 
leafhoppers generally exhibit this protandry and possess shorter lifespans than 
females, their relative abundance naturally dwindles as the season progresses (Chuche 
and Thiéry 2012).‘Flavescence dorée’ (FD), one of the most serious grapevine diseases 
in Europe is naturally transmitted by several leafhopper species (Bertaccini et al. 
1995, Belgeri et al. 2022). Although J. hyalinus is not known to transmit FD or other 
phytoplasmas infesting grapevine, it belongs to a group of species that includes several 
economically important vectors (Arzone et al. 1987). Considering that Greece ranks 
16th worldwide in wine production, the occurrence of this newly recorded species 
highlights the need for constant and systematic monitoring and risk assessment 
(Avramov et al. 2019; Belgeri et al. 2022; Grozdeva et al. 2023). The recent detection 

Figure 3. Dorsal view of adult female Japananus hyalinus.

2 mm
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of the Japanese maple leafhopper in Bulgarian vineyards (Grozdeva et al. 2023) 
further emphasizes the need for deeper research on its biology, host preference and 
potential vector capacity in Greece.

Given its documented ability to survive, reproduce and thrive across multiple 
continents and climates, the risk of J. hyalinus becoming established in grape-growing 
areas is undeniably realistic (Seljak 2004; Cieniewicz et al. 2019). Though not 
confirmed as a vector of grapevine diseases, its potential to transmit other pathogens 
warrants its inclusion in integrated pest management programs (Weintraub and 
Beanland 2006). Specifically, early detection can be effectively supported by visual 
surveys of adults and nymphs coupled with yellow sticky traps that attract J. hyalinus. 
To that, training vineyards personnel to accurately recognize the different J. hyalinus 
life stages and promptly report their observations, is essential for the early detection 
and mapping of its spread. This is crucial in order to mitigate any ecological and 
economic impacts in Greece, given the proximity of infested urban trees to vineyards 
(Cieniewicz et al. 2019; Sallé et al. 2021).
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