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Rapid range expansion of Ligurian leathopper,
Eupteryx decemnotata Rey, 1891 (Hemiptera: Cicadellidae),
a potential pest of garden and greenhouse herbs, in Europe
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ABSTRACT. Dataon rangeexpansion of thetyphlo-
cybid leafhopper Eupteryx decemnotata Rey, 1891 in
Europe are compiled. Until the mid 1980s the species
was known only in Mediterranean regions of France
and Italy, but during the last decade it has been found
in Portugal, Switzerland, Austria, Slovenia, Greece,
southern Britain and large parts of Germany. Invasion
into most parts of central Europe and Britain only since
the 1990s is well documented, whereas populations
from Greece and Portugal may be indigenous. The spe-
cies is oligophagous on cultivated sage (Salvia offici-
nalis), catmint (Nepeta cataria), rosemary (Rosmari-
nus officinalis) and other aromatic species of Lamiace-
ae. Increased feeding can weaken host plants and dam-
age has been reported on sage and rosemary. Dispersal
occursprobably largely by commercial trade of infested
plants.

PE3IOME. CobpaHbl JTaHHBIE 10 PACIIPOCTPAHEHUIO
Eupteryx decemnotata Rey, 1891 B Esporie. lo cepenu-
HBI 1980-X BHI OBLT H3BECTEH TOJBKO U3 CPEIN3EMHO-
MOpCKuX pailoHoB @paniuu 1 Utanuu, HO yxe B Tede-
HHE TPOLUIOrO JIECSITUIICHUsT BHJ ObUI OOHapyKeH B
Iopryranuu, llselinapun, Asctpun, Cnosenun, I'pe-
un, KOxHoi BenukoOpuranuu u Ha 00JbIICH YacTu
I'epmannn. [IpornkHOBEHHE BUIa B OOJIBIIMHCTBO CTPaH
HentpansHoit EBporsl 1 BennkoOpuTanuio Xopomio
JTOKYMEHTHPOBAHO TOIbKo HaunHas ¢ 1990-x, B To Bpe-
Md Kak nonysnauud B I'penuun u Ilopryranuu morau
CYIIECTBOBATh M paHblle. Bua siBisiercst onurodarom
KyabpTypHoro mandes (Salvia officinalis), kormauseii
msatel (Nepeta cataria), posmapuna (Rosmarinus

officinalis) u apyrix apoMaTH4eCKHX BUIOB CeMEHCTBA
Lamiaceae. IHTeHCHBHOE IUTaHUE HACEKOMOT'O MOJKET
ocabuTh KOPMOBOE pacTeHHe, ObUIM OTMEYCHBI I10-
BpeXKACHUs mandest 1 po3MapuHa. BepostHo, pacipo-
CTpaHEeHHE BU/IA IPOUCXOTUT B 3HAYMTEIBHON CTEICHH
Onaromaps KOMMEPUYECKOW TOPTOBJE MOPAKCHHBIMU
pacTeHUsIMH.

Introduction

In 1891 the French zool ogist Claudius Rey described
anumber of planthoppers and leafhoppers, including a
taxon, which he considered only as a variety of Eupt-
eryx putoni Lethierry, 1876, whichinturnisnow treated
asayounger synonym of E. zelleri (Kirschbaum, 1868)
[seeRibaut, 1936; Nast, 1972]. The original name of the
taxon was Eupteryx putoni var. 10-notata Rey, 1891; its
description comprised only asingle phrase, stating that
thereare no differencesfromthetypical form except the
presence of atogether 10 patches on vertex and face
[Rey, 1891]. St. Raphael (Var) and Collioure (Pyrénées-
Orientales) were stated as type localities. Later Ribaut
[1936], after studying extensivematerial, concluded that
the ten-spotted form clearly constituted a distinct spe-
cies occurring sympatrically with E. zelleri (Kbm.) in
large parts of southern France. Accordingly, the main
differences were the shape of the aedeagus and the
colouration of the head, notably the number and shape
of the black patches on vertex and face.

In Italy the first records date from the end of the
1920sfromthe Ligurian Seaisland of Capraia[Mancini,
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1935], and later, the species was recorded in Emilia,
Tuscany, and on the island of Sardinia [see Servadei,
1967]. After D’ Urso[1995], itisnow knownto bewide-
spread all over Italy. Giinthart [1987] published thefirst
record from Switzerland (Mittelland near Horriwil, 1983).
Thefirst record from Greecedatesfrom 1988 [ Drosopo-
ulosetal., 1989], and very recently, material collectedin
coastal southern Portugal (Faro, Cacela Velha,
28.1V.2004) by thefirst author reveal ed another popula
tion, thus extending the species’ known range consid-
erably.

The first German record dates from 1989 [Remane,
1995], and more recently, it was published from Krom-
berk and Panovec, both Slovenia [Holzinger & Seljak,
2001], Basdl, Switzerland [Miihlethaler, 2001], near Col -
mar, eastern France[dellaGiustina& Balasse, 1999] and
Ascot and Widey, both southern Britain [Maczey &
Wilson, 2004].

|dentification

The species can be easily distinguished from all
other congeners by the head colouration (Figs 5, 7, 10),
notably by the constant presence of 5 pairs of black
spots visible from anteriorly. The extent of these spots
may vary, however, and in strongly pigmented speci-
mens, neighbouring spots on the vertex may be fused.
On this basis, Ribaut [1936] has described a number of
varieties, whichare probably the result of mereintraspe-
cificvariation, without any taxonomic significance. Even
in the closely related Eupteryx zelleri (Kbm.) the num-
ber of spots does not exceed 6 (Figs 6, 8, 9, 11), and
these spots do never show any tendency of merging.
Further, in our specimens, the aedeagus is similar to
that of E. zelleri (Kbm.), but the dorsal side is more
evenly curved, without any step-like concavity, with a
shorter subapical process directed towards the basis
(see Figs 1, 3). The apical part of the shaft shows
serrated (not smooth) lateral ridges and is barely wider
than the appendages, which are moderately curved (Fig.
2). InE. zelleri (Kbm.), however, the apical part of the
shaft is smooth laterally and broader, about 3 times as
wide asthe appendages, whicharemore strongly curved
(Fig. 4). Fig. 12 showsan adult specimen, Fig. 13 shows
anymph.

Habitat, host plantsand phenol ogy

Many species of the genus Eupteryx show a gener-
a preference of aromatic plants such as members of the
Lamiaceae and, to alesser extent, Asteraceae and Mal-
vaceae [ Stewart, 1988; Nickel & Remane, 2002]. Com-
pared to leafhopper guilds on other plant families, oli-
gophagy prevailsin the Lamiaceae guild, i.e. most | eaf-
hopper species utilise a rather broad range of host
specieswithinthe plant family [Nickel, 2003].

For Eupteryx decemnotata Rey, Vidano[1964] men-
tions aromatic species of Lamiaceae on Sardinia, and

Vidano & Arzone[1978] specify Rosmarinusofficinalis
and Salvia officinalis from Piedmont. The latter isaso
quoted from Sicily, the Swiss Mittelland and southern
Britain[Guglielmino, 1993; Giinthart, 1987; Maczey &
Wilson, 2004]. Two garden populations in Mediterra-
nean parts of Slovenialived on Melissa officinalis and
Origanumvulgare[G. Seljak, pers. comm.]. Drosopou-
loset a.[1989] found it on Rosmarinus officinalis and
Majorana hortensisin Greece. Mittaz et al. [2001] re-
ported large populations also on Rosmarinus officina-
lisintheValais(Switzerland).

In central Europe the main host plants are clearly
Salvia officinalis and Nepeta cataria (Table); in fur-
ther occasions, populations were found on cultivated
thyme (Thymusvulgaris), balm (Melissa officinalis) and
pepper mint (Mentha x piperita). Thus Eupteryx de-
cemnotata Rey must be regarded as oligophagous on
various aromatic species of Lamiaceae, with aregional
preference of Salvia officinalis and Nepeta cataria.

According to the present data (see Table), the spe-
cies overwinters in the egg stage. In central Europe
adult specimens were found from the beginning of June
to the end of October, indicating at least two genera-
tions. Records of freshly emerged individuals of the
second generation date from mid July, and thus, athird
generation seems possible. |n southern Europe, includ-
ing southern Switzerland and Austria, the first adult
individual swererecorded frommid April onwards[Mit-
taz et a., 2001], but may probably be found earlier, and
|ater than October, indicating three or more generations
in these regions. On potted rosemary brought indoor in
Graz, insects were a so found in winter [B. Komposch,
pers. comm.], and there are several greenhouse Decem-
ber records on potted sage from the vicinity of Gottin-
gen.

Rangeexpansion

According to our data the species has colonised
entire central Europewithinlessthan 20 years(Fig. 14).
The earliest German record was gathered in the south-
western parts (upper Rhine plain near Speyer) in 1989.
From then on, the species has been found in numerous
localities (see Table) and is apparently expanding its
range rapidly. Currently known localities at the north-
eastern border include Cologne, Miinster, Wilhelmshav-
en, Oldenburg, Liibeck, the Baltic Sea isand of Feh-
marn, Berlin and Erfurt, but it is likely that almost all
larger lowland cities have been colonised. In Austriaits
distribution is less well known, but there are records
from Graz and Viennadating from 1994, and the species
has probably become much morewidespread sincethen.

Although the leafhopper fauna is generdly little
known in central and northern parts of Europe, evi-
dence of arecent range expansion of Eupteryx decem-
notata Rey is convincing. Garden herbs have been
frequently sampled by Kuntze [1937], Ossiannilsson
[1981], Nowacka& Adamska-Wilczeck [1972] and Stew-
art [1988]. Further, W. Wagner, H.-J. Miiller and R.
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Remane had an eye on these plants over many years Moreover, three of the sites listed below were appar-
and made remarks about their leafhopper faunain sev-  ently not infested some years earlier (see Table).

eral publications, without any note on this species|e.g. Dispersal is probably strongly enhanced by trade
Wagner, 1939; Miiller, 1956; Remane & Frohlich,1994].  and transport of catmint, which has become a wide-

A

Figs 1—11. Eupteryx spp. 1, 2, 5, 7, 10 — Eupteryx decemnotata Rey, 1891. 3, 4, 6, 8, 9, 11 — Eupteryx zelleri (Kirschbaum,
1868). 1 — aedeagus, lateral view (Germany: Werzburg, 1994, leg. Nickel); 2 — apex of aedeagus, dorsoventral view (same specimen
as Fig. 1); 3 — aedeagus, lateral view (France: Cogolin, 1994, leg. della Giustina); 4 — apex of aedeagus, dorsoventral view (same
specimen as Fig. 3); 5 — face of female (Germany: Werzburg, 1994, leg. Nickel); 6 — face of male (Slovenia: Lijak, 2002, leg. Seljak);
7 — head and fore body, dorsal view (same specimen as Fig. 5); 8 — head and fore body of female, dorsal view (Italy: San Vigilio,
1914, coll. NHM Vienna); 9 — head and fore body of male, dorsal view (same specimen as Fig. 6); 10 — apex of head (same specimen
as Fig. 1); 11 — apex of head (same specimen as Fig. 8). Scale bar: A — 0005 mm for Figs 1—4; B — 0.5 mm for Figs 5—11.

Puc. 1—11. Eupteryx spp. 1, 2, 5, 7, 10 — Eupteryx decemnotata Rey, 1891. 3, 4, 6, 8, 9, 11 — Eupteryx zelleri (Kirschbaum,
1868). 1 — spearyc, cboky (Tepmanus: Worzburg, 1994, leg. Nickel); 2 — pepmmna spearyca, camsy (TOT >Ke IK3EMIASIP Kak W
Ha Puc. 1); 3 — spearye, cb6ory (Opanyms: Cogolin, 1994, leg. della Giustina); 4 — BepumHa spearyca, cepxy (TOT JKe IKIEMIIAID
kak n Ha Puc. 3); 5 — ango camxn (Tepmanms: Werzburg, 1994, leg. Nickel); 6 — ango camya (Caosenmst: Lijak, 2002, leg. Seljak);
7 — TOAOBA M HEPEAHSS 9aCTh TeAR, CBEPXy (TOT >Ke SK3eMIASP Kak M Ha Puc. 5); 8 — roAoBa m mepeAHs 4acTh TeAa CAMKWM, CBEPXY
(Uraans: San Vigilio, 1914, coll. NHM Vienna); 9 — roaosa m IepeAHss 4acTb Teaa camya, cBepXy (TOT K€ 3K3eMIAIP Kak 1
Ha Puc. 6); 10 — Beprumuaroaossr (TOT ke dK3emiasp Kak u Ha Puc. 1); 11 — Bepumua roaoBsr (TOT >Ke IK3EMIIASP KaK W Ha
Puc. 8). Macmrab: A — 0005 mm aas Puc. 1-4; B — 0.5 mm aas Puc. 5—11.
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Table. New records of E. decemnotata Rey in Europe north of the Alps, in chronological order, only first records per site listed*
Tabanya. Hogbie yxasarwms E. decemnotata Rey n3 EBporst k ceBepy oT AAbIL, B XPOHOAOIMYECKOM IIOPSIAKE, IEPEIACACHBI

TOABKO II€PBbIE YKa3aHMsT*

Laocality Countrs Datc Hast plant Habitat Fomarks
Haorriwil CH VILI9s2 Sahia officinais Garcen Giintharr [1987]
Spever D 198971900 Remane [1995]
Eltville D O5WL1991  dfefisre r;ui'*r cinglin Private garden Bemane & Frohlick [1994]
Langenzersdo:t A UTWIL1994 adis. QCfm g, g0y garden leg. A. Kakrer

[near Viennal

Wirzrburg

15.%111.1994 “"”"‘

{.-'m\'._ THL "L'n T."‘l FHUS

Botanical Garden

Graz 1994 Roof garden leg. A. Kakrer
Lorsca VLY 199E Monastery garden Remane [1995]

MNeustadWeinstrasse

18 VI 1995

Private garden

Wachenaenn ™ einstrasse

5. ;
1a.¥I1.199% 5. sificinaliz

Yuseum garden

MNeustad"WFeinstrasse

18I 1995

Abancored vinzyard

Wachenem Weinsoasse

VIL-X. 1983

Abancored vingyard

in ¥alaise oraps

Schlodbickelhoir

[ X 1955

Abancored vinoyvard

in Malaisc raps

D

A

D

D

(D]

D

D

D
Gattingen D 03X 1997 5 gificinglis Botanical Garden nat infested in 1994
Mdeabare D La VI 1995 Grocnhouse lcz. M. Hommes
Albensweller D L2 WTIL 1999 5. gificinalis Private garden
Gatringen D 22TE 1998 & cataric Roadside floworbed
Miingwer D 253 1999 Wedice] garden leg. M. Homitnes
Bascl CH 2404 Inrer cigy Mithlethaler [2001]
Hildesheim O 2000 Private garden lez. T. Fechtler
E-fart D M WVILZ001 & cararia Private gardon
Farchheim 0 23WILZ00L 5 gfficinalis Private garden
Bambaorg, D ZTNVILZ2001 X, coreria Flowror box
Berlir, Hacxesche Hite D 172000 N cararia Covrryard
Schweinfi: D 06.X2001 5. afficinalis Private garden o nestad in 1993 and
Gernach D 09X 2001 5 officinal Private zarden not infestad in 1994
Meustad-"Waldraak o 2041 &, aificinali Supermarket
Ascot, Berkshie GB  VIIL2O02 8§ afficincliv Potred plant Maczev & Wilsen [20:04]
Wisley Gardens, Surrey GB X :Zm2 &, afficinalis kaczey & Wilson [20304]
Harstz D 04X 2002 Greenhouse
h?ﬁ?fj;i?i A 20z Rosmarinus officiaalis Greenhouse lez. A. Kabtrer
Graz A 2003, 2004 R officanaly Private garden leg. B. & C. Kompasch
Gattingen D 06 VTILI004 dewihg v piperiia Privatz garden
Wilhzlmshaveon D 2004 8. officinalis Crrnarmnental floworbed
Hiibental O 24.5ILEO0S & sificinglis Private garden
E-fart D 3VIILZ00S Af, officinatiz lcz. M. Hommes
Gleisdort, Mizscha A VINZ00E & sificinalis Privatz garden leg. K. & 5. Dregrak
Hildeseim D [E2008 ,Et?f :ﬁ;miu! Mox lez. M. Homuines
Brawascawcig D E0s M." qﬁ?imﬁj’ Mox urse

Fiperita

Burg, Isle of Fearnarn D 12X 2005 N cotaria Rioadside floverzrbed
Libeck, Misadorfer Strand D 153 2005 % cotria Roadside flow=rbed
Breckerfehl D 2632005 S, officinalis Potted plant on garden 1o A, Steiner
Bad Menenahr, Esch D 2045 AL, gificinetis Mledicz] garden leg. A Schoeider
Borsoabrick 0 2945 Ticinalis, ri"}zi;:m Public garden leg. E. Melzer

Lh"ﬁt?h'i'

* leg., det. et in coll. Nickel, if no other source given; A — Austria, CH — Switzerland, UK — United Kingdom.

*

Matepuan cobpaH u ompeneneH HukemeM M XpaHHTCS B €ro KOJUIGKIMHM €CJIM HET APYrux ykasanuit; A — Asctpus, CH —
HIsetinapust, UK — BenukoOpuranus.
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Figs 12—13. Eupteryx decemnotata Rey: 12 — adult specimen; 13 — nymph (photo: K. Schrameyer).

Puc. 12—13. Eupteryx decemnotata Rey: 12 — wumaro; 13 — amumnuxa (poro: K. Schrameyer).
Fig. 14. Records of Eupteryx decemnotata Rey in central Europe. Open circles show records until 2000, closed circles those

afterwards. Shaded areas of the map are higher than 200 m.

Puc. 14. Vxasanus Eupteryx decemnotata Rey ws Lenrpaspnoii Epponsl HesakpauieHHble BHYTPM KPYSKKM ITOKa3bIBAIOT
ykasauamns Bupa A0 2000 1, 3axpalleHHBIE KPYKKM — IIOCACAVIOIJME YKa3aHWS. 3aTeMHEHHBIC VYaCTKM KapThl COOTBETCTBYIOT

spicotam Goaee 200 m.

spread ornamental plant in urban areas of large parts of
Germany during the recent decade. Additionally, alive
individuals have been repeatedly found on sage plants
sold on markets and even in shops.

In the Mediterranean region, however, the question
of range expansion must remain open. At least rosemary
and sage as two of the main hosts are widespread native

plants. One of the Greek localities is situated at 1200 m
[Drosopoul os pers. comm.]. Ribaut [1936] mentions the
highest record from 1.600 min southern France, suggest-
ing an indigenous occurrence, whereas the Portugese
and at least some of the Italian records were gained in
planted public or private green. According to relatively
early records, before major development of traffic and
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trade in the 20th century, the speciesis probably native
at least in most parts of Italy and southern France, al-
though cultivation and trade of host plants may have
contributed to an expansion also within this area.

Economicimportance

Like most typhlocybid leafhoppers, this species
feeds on mesophyll tissue. Feeding mechanisms, nota-
bly stylet function, have been described in detail for the
closely related Eupteryx melissae Curt. on sage [Pol-
lard, 1968, 1969]. Accordingly, the stylet penetrates
intracellularly into the leaf body, and cell contents of
the palisade and spongy parenchyma are ingested. Af-
terwards, damaged space becomesfilled withair, result-
ing in the characteristic whitish feeding marks visible
on the leaf surface, commonly known as typhlocybid
stippling.

Densities of Eupteryx decemnotata Rey can be very
high, and thus, the species has the potential to damage
and even kill host plants. In the course of the summer,
the areas of stippling marks increase and fuse, resulting
in partial leaf necrosis and weakening of plants. Con-
siderable infestations and strong stippling of leaves
has been found in many of the German localities, nota-
bly on sage and catmint. Severe damages on rosemary
have been reported from southern Europe. In southern
Greece, single plants in a garden were killed by this
insect [Drosopoulos, pers. comm.]; in Valais, southern
Switzerland, the species has been causing substantial
yield losses in greenhouse tunnels since the end of the
1990s [Mittaz et al., 2001]. Another population on pot-
ted rosemary in Graz caused severe leaf necrosis in
summer, but plantswerekilled only inwinter indoor [B.
Komposch, per. comm.].

However, there is a number of congeneric species,
which are also frequently found on cultivated catmint
and sage, notably Eupteryx melissae Curt., E. florida
Rib., and lessfrequently — E. atropunctata (Goeze), E.
aurata (L.), E. zelleri (Kbm.) and the yellowish Emely-
anovianamollicula (Boh.). Further cultivated members
of the Lamiaceae attacked by at least some of these
leafhoppers include balm (Melissa officinalis) [A.
Schneider, pers. comm.], oregano (Origanumvulgare),
garden thyme (Thymus vulgaris), motherwort (Leonu-
rus cardiaca) and peppermint (Mentha x piperita) —for
more details see Nickel [2003]. Thus, in many cases
damages are probably caused by amixture of Eupteryx
species and other typhlocybine leafhoppers.

Conclusionsand perspectives

The species is also highly likely to occur in other
partsof Europe such as Belgium, the Netherlands, Den-
mark, Poland, the Czech Republic, Hungary, Croatia,
Albania, Spain and perhaps even Sweden and other
northern countries. On market sales, potted plants of
Salvia and Nepeta frequently show stippling marks of
typhlocybid leafhoppers. Thus, range expansion is cer-

tainly favoured by increased trade and transportation
of ornamental and medicinal plants through Europe,
which has dramatically increased during recent years.
Interestingly, almost al populations to the north of the
Alpsseemtolivesynanthropically (see Table), although
in southwestern Germany a few were found in aban-
doned vineyards away from human settlements. This
might lead to the prediction that natural or near-natural
habitats will not be colonised. In addition, some large
Nepeta stands were checked in the German foothills of
the Alpsat 800 m, without any positive record. Howev-
er, Eupteryx decemnotata Rey feeds on numerous | abi-
ate host species and may have the potential to expand
its host and habitat range in future, and colonisation of
higher atitudes may merely be amatter of time.

At least in central Europe a less dramatic and less
rapid range expansionisalso likely to have occurred in
Eupteryx melissae Curt. [see Nickel, 2003]. In contrast
to E. decemnotata Rey, however, this speciesis known
from Germany at | east since 1910 [ Schiemenz, 1990, vid.
Nickel]. Most —if not al — resident populations appar-
ently live in human settlements. Population densities
on sage and catmint are often high, but the species is
aso found on motherwort (Leonurus cardiaca) and, in
the second generation, on marsh mallow (Althaea offi-
cinalis), the latter belonging to the Malvaceae, but
sharing ethereal oils with the Lamiaceae. Furthermore,
literature host records include Mentha, Marrubium
[Schiemenz, 1990], Mdissa officinalis, Lavateraarborea
and Althaearosea [ Stewart, 1988].
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