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Abstract – A small introduced population of Eupholidoptera garganica La Greca, 1959 (Orthoptera: Tettigoniidae: Tettigoniinae: Pholidopterini) was found in a garden suburb of Albertfalva,
part of Budapest. Altogether 8 singing males were detected in July 2018, on a less than 2 hectare
area. The origin of the population is unknown; the species arrived most probably accidentally with
horticultural plants from Italy. With 4 figures.
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INTRODUCTION
The anthropogenic spread of insects is a world-wide phenomenon (e.g.
Kenis et al. 2009). In Hungary 170 invertebrates are regarded as invasive species (Báldi et al. 2017), however, the number of alien taxa is obviously much
higher. In the insect order Orthoptera only two introduced species were known
until now: Diestrammena asynamora Adelung, 1902 (Jablonowski 1914, Nagy
1988) and Meconema meridionale (Costa, 1860) (Sziráki 1996, Nagy 2001).
Eupholidoptera Ramme, 1951 is a genus of colourful, fl ightless but quick
jumping bush crickets belonging to the subfamily Tettigoniinae and to the tribe
Pholidopterini. The genus contains 52 species and 6 subspecies distributed in
Southern Europe and in the Middle East (Cigliano et al. 2018). Çiplak et al.
(2009, 2010) gave the most comprehensive revision and phylogeny of the genus
based on morphology and bioacoustics. They concluded that main character
source is the male genitalia and, contrary to other genera of Pholidopterini, male
calling songs are relatively invariable.
None of the species of the genus is native in Hungary. The area of E. schmidti
(Fieber, 1861) reaches north Croatia, the closest known native populations to
the Hungarian border are in the Papuk Mountains (Szövényi & Puskás 2012)
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and in the Žumberak-Samoborsko gorje Nature Park (Nagy 2006). An allochtonous population of this species was found in 2011 also in Austria, in the village
Mödling south of Vienna (Reitmeier 2014). The occupied area of this population was found to be increasing in the following years (Zuna-Kratky 2017).
A closely related species is Gargano Marbled Bush-Cricket, E. garganica
La Greca, 1959 (Fig. 1). It has a peculiar distribution, occurring in southeastern Italy (Puglia), southern Albania and the northwest of Greece (Corfu and
Epirus) (Kaltenbach 1967, Willemse 1980, Allegrucci et al. 2014). The
species is assessed as Near Threatened on the IUCN Red List because of its
restricted area, the continuing decline in the extent and quality of its habitat
and in the number of mature individuals, as well as the increasing wildfire frequency within its range (Hochkirch et al. 2016).
Both of the mentioned taxa are sometimes regarded as subspecies of E.
chabrieri (Charpentier, 1825) (e.g. Willemse 1980). Lemonnier-Darcemont
(2007) also debated the species status of E. schmidti, based on her hybridisation
experiments with nominotypical E. chabrieri. Despite these, recently all taxa are
mostly regarded as separate species. This view was concluded also in the revision

Fig. 1. Habitus photo of Gargano Marbled Bush-Cricket (Eupholidoptera garganica La Greca, 1959)
from Albertfalva, Budapest, Hungary (all photos by G. Puskás)
Folia ent. hung. 79, 2018

Eupholidoptera garganica in Budapest, Hungary

39

of the western species of the genus by Allegrucci et al. (2014) based on morphological and molecular data.
MATERIAL AND METHODS
First specimens of E. garganica were observed acoustically in Budapest in
the night of 19th July 2018. Next evening a systematical visit of the surrounding
streets was done and localities of singing males were recorded. One male was
captured, preserved in 96% alcohol, and deposited as voucher specimen in the
Collection of Smaller Insect Orders of the Hungarian Natural History Museum
(HNHM, Budapest).
After dissecting, the titillator was boiled in 10% potassium hydroxide solution. Focus stacking photos (Fig. 2) were taken with a Nikon D5200 camera with

Fig. 2. Male titillator (dorsal and lateral view) of Eupholidoptera garganica La Greca, 1959 from
Albertfalva, Budapest, Hungary. Scale bar = 1 mm
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Mitutoyo M Plan Apo 5× microscope lenses, individual images were stacked with
Zerene Stacker software.
Revisions of Willemse (1980) and Allegrucci et al. (2014), as well as
comparative material of the HNHM were used for the identification.
RESULTS
Locality data of the studied material: 1², Hungary, Budapest XI. Abádi
Square, N47.4459°, E19.0407°, 2018.VII.20. leg. G. Puskás (HNHM, OrP 1531).
Acoustical detection of further 7²², same date and close localities: Abádi Square:
N47.4458°, E19.0404°, N47.4463°, E19.0404°, N47.4463°, E19.0402°; Kunhegyes
Street: N47.4459°, E19.0412°; Építész Street: N47.4479°, E19.0407°; Kisújszállás
Street: N47.4469°, E19.0409° and Karcag Street: N47.4461°, E19.0418°.
All the locations are in a suburb with roadside bushes and trees, small gardens and parks (Fig. 3). Eastwards next to the newly found population there is a
large green area with also suitable habitats for the species (between Karcag Street
and Szerémi Street, Fig. 4). However, this area was not open for the public and we
were not able to study.
Proposed Hungarian name of E. garganica: garganói bozótszöcske.
DISCUSSION
Altogether eight singing males of E. garganica were detected in Budapest in
the summer of 2018. The size of the inhabited area was below 2 hectares, but the
population possibly stretched also into the large closed park next to the known
localities. Thus the estimated population size was a few tens of specimens. The
probable time of colonization of this area could not be later than one or two years
before 2018.
The origin of the population is unknown. E. garganica could travel to
Budapest accidentally with garden plants. The most probable source country is
Italy as Hungary has a significant horticultural import from there (Jankuné
Kürthy et al. 2010). A few data of Mediterranean Orthoptera were already reported from Hungarian horticultures and gardening nurseries where intensive
plant transport is going on from Italy (Bodor 2016, personal communications
of F. Bognár, K. Gál, D. Horváth and Sz. Tóth). Another possible way to reach
Budapest is with the help of tourism. Both the Italian and the Greek coasts are
popular target places of summer holidays and an accidental translocation of a
single female specimen with fertilised eggs could have been enough to establish a
population. However, an intentional capture and either deliberate or accidental
release of some specimens of this colourful bush cricket also cannot be excluded.
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Fig. 3. Abádi Square in Albertfalva, Budapest, Hungary, habitat of Eupholidoptera garganica La
Greca, 1959

Fig. 4. Map of the suburb in Albertfalva, Budapest, Hungary, where a population of Eupholidoptera
garganica La Greca, 1959 was found. Yellow dots show the stridulating male specimens on July 20,
2018. Between Karcag Street and Szerémi Street there is a large closed area with suitable habitats,
which was impossible to study
Folia ent. hung. 79, 2018
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Speculating the origin of the similarly allochtonous population of E. schmidti in
Austria, the most probable theories were that the species was introduced with
plants from greenhouses or perhaps by trains passing from the south (Reitmeier
2014, Zuna-Kratky 2017).
Winter temperature could be a limiting factor of the survival, but presumably it is not very strict as these bush crickets overwinter in eggs. Once there
was an E. schmidti record also in Budapest: some specimens fully developed in
2014 from outside overwintered eggs of an escaped individual with Croatian
origin in the garden of the Plant Protection Institute of the Hungarian Academy
of Sciences (B. Nagy, personal communication). The latter observation confirms
that climate of the suburbs seems to be suitable for these Mediterranean species
due to the heating effect of the city.
Winter frosts, human disturbance (e.g. traffic), isolation and inbreeding can
be crucial factors for the future of the Budapest E. garganica population, which
would be an interesting target of further studies in the next years. Monitoring
could result not only new data for the knowledge of this species but also more
general information for the biological invasion and urban ecology.
*
Acknowledgements – The author is grateful for the Keller family for their interest in the topic
of this paper and for their hospitality, which made possible to find the first population of E. garganica in Hungary.

REFERENCES
Allegrucci G., Massa B., Trasatti A. & Sbordoni V. 2014: A taxonomic revision of western
Eupholidoptera bush crickets (Orthoptera: Tettigoniidae): testing the discrimination power
of DNA barcode. – Systematic Entomology 39(1): 7–23. https://doi.org./10.1111/syen.12031
Báldi A., Csányi B., Csorba G., Erős T., Hornung E., Merkl O., Orosz A., Papp L., Ronkay
L., Samu F., Soltész Z., Szép T., Szinetár Cs., Varga A., Vas Z., Vétek G., Vörös J.,
Zöldi V. & Zsuga K. 2017: Behurcolt és invazív állatok Magyarországon. [Introduced and
invasive animals in Hungary.] – Magyar Tudomány 178(4): 399–437.
Bodor J. 2016: Potyautas vándorsáskák. [Free rider locusts.] – Kertészet és Szőlészet 65(34): 26–27.
Cigliano M. M., Braun H., Eades D. C. & Otte D. 2018. Orthoptera Species File. Version 5.0/5.0.
– http://Orthoptera.SpeciesFile.org. [Accessed 17 November 2018.]
Çiplak B., Heller K.-G. & Willemse F. 2009: Review of the genus Eupholidoptera (Orthoptera,
Tettigoniidae): different genitalia, uniform song. – Zootaxa 2156: 1–77.
Çiplak B., Heller K.-G. & Willemse F. 2010: Phylogeny and biogeography Eupholidoptera Mařan (Orthoptera, Tettigoniidae): morphological speciation in correlation with the geographical evolution of the eastern Mediterranean. – Systematic entomology 35(4): 722–738.
Hochkirch A., Massa B., Willemse L. P. M., Rutschmann F., Chobanov D. P., Kleukers
R., Krištín A., Presa J. J. & Szovenyi G. 2016: Eupholidoptera garganica. – The IUCN Red
List of Threatened Species: e.T90799145A90799179. [Accessed: 22 August 2018.]
Folia ent. hung. 79, 2018

Eupholidoptera garganica in Budapest, Hungary

43

Jablonowski J. 1914: A Diestrammena marmorata nevű japán szöcske. [The Japanese bush cricket Diestrammena marmorata.] –Természettudományi Közlöny 46(605): 533.
Jankuné Kürthy Gy., Kozak A. & Radóczné Kocsis T. 2010: A magyar dísznövényágazat
helyzete és kilátásai. (The current situation and perspectives of the Hungarian horticultural sector.) – Agrárgazdasági Kutató Intézet, Budapest, 150 pp.
Kaltenbach A. 1967: Mantodea und Saltatoria aus Griechenland. – Annalen des Naturhistorischen
Museums in Wien 70: 183–199.
Kenis M., Auger-Rozenberg M. A., Roques A., Timms L., Péré C., Cock M. J. W., Settele
J. Augustin S. & Lopez-Vaamonde C. 2009: Ecological effects of invasive alien insects. –
Biological Invasions 11(1): 21–45.
Lemonnier-Darcemont M. 2007: Eupholidoptera chabrieri schmidti (Fieber, 1861) (Orthoptera, Tettigoniidae) un statut a debattre. – Biocosme Mésogéen 24(1): 9–14.
Nagy A. 2006: Contribution to the knowledge on the Orthoptera of the Žumberak and Samobor
Mountains (Northwest Croatia). – Articulata 21(1): 77–84.
Nagy B. 1988: Öregrend: Egyenesszárnyú rovarok – Orthopteroidea. [Superorder: Orthopteroidea.]
– In: Jermy T. & Balázs K. (eds): A növényvédelmi állattan kézikönyve 1. [Handbook of
Plant Protection Zoology.] Akadémiai Kiadó, Budapest, pp. 197–277.
Nagy B. 2001: A déli dobolószöcske (Meconema meridionale Costa, 1860) észak-kelet felé terjedésének első jelei Magyarországon (Orthoptera: Tettigonioidea). (First signs of an area extension of Meconema meridionale (Orthoptera: Tettigonioidea) to NE in Hungary). – Folia
entomologica hungarica 62: 319–323.
Reitmeier W. 2014: Die Grüne Strauchschrecke, Eupholidoptera schmidti (Fieber, 1861) (Orthoptera: Ensifera) neu für Österreich – ein allochthones Vorkommen? – Beiträge zur Entomofaunistik 14: 13–18.
Sziráki Gy. 1996: Meconema meridionale Costa, 1860 (Orthoptera: Tettigoniidae) – Magyarország faunájára új szöcskefaj a Zselici Tájvédelmi Körzetből. (Meconema méridionale Costa,
1860 (Orthoptera: Tettigoniidae) – a tettigoniid species new to the fauna of Hungary collected in the Zselic Landscape Protection Area.) – Folia entomologica hungarica 57: 316–317.
Szövényi G. & Puskás G. 2012: A contribution to knowledge concerning the Orthoptera fauna
of the Slavonian range (NE Croatia) with the first record of some species in Croatia. – Natura
Croatica 21(2): 403–418.
Willemse F. 1980: Classification and distribution of the species of Eupholidoptera Ramme of
Greece (Orthoptera, Tettigonioidea, Decticinae). – Tijdschrift voor Entomologie 123(2): 39–69.
Zuna-Kratky T. 2017: Grüne Strauchschrecke, Eupholidoptera schmidti (Fieber, 1861). – In:
Zuna-Kratky T., Landmann A., Illich I., Zechner L., Essl F., Lechner K., Ortner
A., Weissmair W. & Wöss G.: Die Heuschrecken Österreichs. – Biologienzentrum des
Oberösterreichischen Landesmuseum, Linz, pp. 397–400.

Folia ent. hung. 79, 2018

