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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. Data on range expansion of the typhlo-
cybid leathopper 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 sage (Salvia officinalis), cat-
mint (Nepeta x faassenii), rosemary (Rosmarinus offici-
nalis) and other aromatic species of Lamiaceae. In-
creased feeding can weaken host plants and damage
has been reported on cultivated sage and rosemary.
Dispersal occurs probably largely by commercial trade
of infested plants.

PE3IOME. CobpaHbl JTaHHBIE 10 PACIIPOCTPAHEHUIO
Eupteryx decemnotata Rey, 1891 B Espomne. lo cepenu-
HBI 1980-X BHI OBLT M3BECTEH TOJBKO U3 CPEIN3EMHO-
MOpCKUX pailoHoB @paniuu 1 Utanuu, HO yxe B Tede-
HHE TPOLUIOrO JIECSITUIICHUsT BHJ ObUI OOHapyKeH B
Iopryranuwu, llIselinapun, Asctpun, Cnosenuu, I'pe-
un, KOxHoi BenmukoOpuranuu u Ha 00JIbIICH YacTu
I'epmannn. [IpornkHOBEHNE BU/Ia B OOJIBIIMHCTBO CTPaH
HentpansHoit EBporsl 1 BennkoOpuTanuio Xopomio
JIOKyMEHTHPOBAHO TOJIbKO HaunHas ¢ 1990-x, B TO Bpe-
Md Kak nomyssuuu B I'penuu u IlopTyranmuum moryt
OBITh Ty3eMHBIMU. By siBjisieTcst ourogarom masngest
(Salvia officinalis), xomaubeir msaTel (Nepeta X
faassenii), po3mapuna (Rosmarinus officinalis) u npy-

TUX apOMAaTHYECKUX BUIOB cemeiicTBa Lamiaceae. Un-
TEHCHBHOE ITUTaHHE HACEKOMOTO MOJKET 0CTIabUTh KOp-
MOBOE pacTeHHEe, OB OTMEUYCHBI TOBPEXKICHHS KYITb-
TypHOTO maindes u po3mMapruHa. BeposTHo, pacmpocT-
paHeHMe BUA HpOl/ICXOle/IT B 3Ha‘{I/ITeHLHOI‘/’I CTCIICHU
Garomapss KOMMEPYECKON TOPTOBJe MOPaXEHHBIMU
pacTeHUsIMU.

Introduction

In 1891 the French zoologist Claudius Rey described
a number of planthoppers and leathoppers, including a
taxon, which he considered only as a variety of Eupte-
ryx putoni Lethierry, 1876, which in turn is now treated
as a younger synonym of E. zelleri (Kirschbaum, 1868)
[see Ribaut, 1936; Nast, 1972]. The original name of the
taxon was Eupteryx putoni var. 10-notata Rey, 1891; its
description comprised only a single phrase, stating that
there are no differences from the typical form except the
presence of altogether 10 (instead of 6) patches on ver-
tex and face [Rey, 1891]. St. Raphael (Var) and Collioure
(Pyrénées-Orientales) were stated as type localities. Lat-
er Ribaut [1936], after studying extensive material, con-
cluded that the ten-spotted form clearly constituted a
distinct species 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
1920s from the Ligurian Sea island 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], it is now known to be wide-
spread all over Italy. Giinthart [ 1987] published the first
record from Switzerland (Mittelland near Horriwil, 1983).
The first record from Greece dates from 1988 [ Drosopou-
los et al., 1989], and very recently, material collected in
coastal southern Portugal (Faro, Cacela Velha,
28.1V.2004) by the first author revealed another popula-
tion, thus extending the species’ known range conside-
rably.

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], Basel, Switzerland [Miihlethaler, 2001], near Col-
mar, eastern France [della Giustina & Balasse, 1999] and
Ascot and Wisley, both southern Britain [Maczey &
Wilson, 2004].

Identification

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, which are probably the result of mere intraspe-
cific variation, 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). In E. zelleri (Kbm.), however, the apical part of the
shaft is smooth laterally and broader, about 3 times as
wide as the appendages, which are more strongly curved
(Fig. 4). Fig. 12 shows an adult specimen, Fig. 13 shows
anymph.

Habitat, host plants and phenology

Many species of the genus Eupteryx show a gene-
ral preference of aromatic plants such as members of
the Lamiaceae and, to a lesser extent, Asteraceae and
Malvaceae [Stewart, 1988; Nickel & Remane, 2002]. Com-
pared to leafthopper guilds on other plant families, oli-
gophagy prevails in the Lamiaceae guild, i.e. most leaf-
hopper species utilise a rather broad range of host
species within the plant family [Nickel, 2003].

For Eupteryx decemnotata Rey, Vidano [1964] men-
tions aromatic species of Lamiaceae on Sardinia, and
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Vidano & Arzone [1978] specify Rosmarinus officinalis
and Salvia officinalis from Piedmont. The latter is also
quoted from Sicily, the Swiss Mittelland and southern
Britain [Guglielmino, 1993; Giinthart, 1987; Maczey &
Wilson, 2004]. Two garden populations in Mediterra-
nean parts of Slovenia lived on Melissa officinalis and
Origanum vulgare [G. Seljak, pers. comm.]. Drosopou-
los et al. [1989] found it on Rosmarinus officinalis and
Majorana hortensis in Greece. Mittaz et al. [2001] re-
ported large populations also on Rosmarinus officina-
lis in the Valais (Switzerland).

In central Europe the main host plants are clearly
Salvia officinalis and Nepeta x faassenii (Table); in fur-
ther occasions, populations were found on cultivated
thyme (Thymus vulgaris), balm (Melissa officinalis) and
pepper mint (Mentha x piperita). Thus Eupteryx decem-
notata Rey must be regarded as oligophagous on vari-
ous aromatic species of Lamiaceae, with a regional pref-
erence of Salvia officinalis and Nepeta x faassenii.

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, a third
generation seems possible. In southern Europe, includ-
ing southern Switzerland and Austria, the first adult
individuals were recorded from mid April onwards [Mit-
taz et al., 2001], but may probably be found earlier, and
later than October, indicating three or more generations
in these regions. On potted rosemary brought indoor in
Graz (Austria), insects were also found in winter [B.
Komposch, pers. comm.], and there are several green-
house December records on potted sage from the vicin-
ity of Gottingen (Germany).

Range expansion

According to our data the species has colonised
entire central Europe within less than 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 island of Feh-
marn, Berlin and Erfurt, but it is likely that almost all
larger lowland cities have been colonised. In Austria its
distribution is less well known, but there are records
from Graz and Vienna dating from 1994, and the species
has probably become much more widespread since then.

Although the leathopper fauna is generally little
known in central and northern parts of Europe, evi-
dence of a recent 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 appa-
and made remarks about their leathopper fauna in seve-  rently not infested some years earlier (see Table).

ral 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: Wrrzburg, 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. Hogoie yxasarms E. decemnotata Rey n3 EBporst K ceBepy 0T AABII B XPOHOAOTMIECKOM HIOPSIAKE, IIEPEIMCACHDL

TOABKO II€PBbIE YKa3aHMsT*

Locality Country Drare Host plant Hzhitar Remarks
Horriwil CH VIL1%E3 Sovio offfciaalis Garden Criinthart 1987
Spever 19591994 Remans [1593]
Etville 03NT1993  Mefvse afficinalis Privawe garden Remane & Frihlich [1954]
Langenzersdoert 07111904 S irzlis, Olcimum

near Yienna

T

CHF

Marker garden

leg. A. Kahrer

Wiirzburg

"uer\? o X faassenti, 5.
1571111994 e
officiaglis, Tinanus

Betanical Garden

Graz 1954 Roof garden leg. A. Kahrer
Lorsch 10.%1.1995 honastesy garden Remans [1%%3]
Meustadt Weinsrasse 10T 1993 Privaze garden

Wachenhzim Weinstrasse

1611998 8. officinalis

huseum garden

Meustadt WeinsTasse

L5 1993

Abandoned vinevard

¥ achenheim: Weinstrasse WL 1995 Abandened vinevard  in Malaise traps
Schlofbickelheim IX-X1995 Abandoned vinevard  in Malaise traps
Giittingen U3.X. 1597 & afficinalis Botanical Garden not infested in 1994
Oldenburg 10.VTLIG9E Grezniouss leg. 3. Hommes
Albersweeiler 123111998 8, afficinglis Privase garden

Gilittingen 12X 1998 N, x jaasyenii Roadside flowerbad

M inster 15 X.199% hedical garden leg. %1, Homines
Basel 2000 Tnneseity Mihlethaler [2001]
Hildesheim 2000 Privaze garden leg. T. Fechtler
Erfurt 04 NTLION] N, x fgasyenii Privawe garden

Forchheim 13 WI1L2001 S afficinalis Privaze garden

Barherg, IINTLION N, x faasvenii Flower hox

Berlin, Hackesche Héatfe 17AX2001 N, % fagsrenti Courtyard

Sehweintfur

0032001 S afficinells

Privaze garden

nat iatested in 1993 and
14944

Gernach 0932001 8 af Privase garden nat iafesred in 1994
Meustadt:Waldnaan 2001 5. Supermarket

Ascor, Berkshire V202 s Potted planc Macrey & Wilsan [2004]
Wisley Gardens, Surrex X202 b Maczey & Wilson [2004]
Harste 0432002 Gresniouse

{“ﬂ?ﬁeﬁgﬁ?ﬂ 2002 Rasmaeinus afficinolis Gresnnoise leg. A, Kahrer

{raz 2003, 2004 R, sfficingdis Privawe garden leg. B. & C. Kompasch
Giidingen 0531112004 Merehn v pipari Privaze garden

Wilhelmshaven

2004 &,

Dmamental flowerbad

Hubenthal 7-‘4 W11 T'I]II]" 8. officinglis Privaze garden

Erfurt y lez. %I, Hommes
Gleisdort, Mitscha -'lll.EI]L:l:! Privaw garden leg. K. & §. Dvamak
Hildeshzim TX.2005 leg. M. Hommes
Braunschwelg T 2005 N ursery leg. M. Hommes
Burg, [sle of Fehmarn 12.X.2003 R.eadside flewerbed

Liiheck, Wiendorfzr Strand 15.X.2003 Roeadside flowerbed

Breckerie.d

28.X.2005

3, officinglis

Patted plant on garden

phato A, Steiner

o |go|go g |o|=oeeel= = |0|F Elo 0| e |cocvlolelols|dc olooe|lo|s|=| o

terrace
Bad Mevenahr, Esch 2005 Medical garden leg. A, Schneider
Bersenbriick 2005 Public garden leg. E. Melzer

veileoeis

* leg., det. et in coll. Nickel, if no other source given; A — Austria, CH — Switzerland, UK — United Kingdom.
* MaTepuan cobpaH W ompenelieH HukemeM W XpaHUTCSA B €ro KOJUIEKI[MHM €CIH HET APYrux ykasamuii; A — Asctpus, CH —

HIseitiapus, UK — BenukoOpurtanus.
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Figs 12—13. Eupteryx decemnotata Rey: 12 — adult specimen; 13 — nymph (photo: K. Schrameyer).
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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 Epponsr HesakpauieHHble BHYTPM KPYSKKM IIOKa3bIBAIOT
ykasauamns Bupa A0 2000 1, 3axpallleHHBIE 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
[Drosopoulos pers. comm.]. Ribaut [1936] mentions the
highest record from 1.600 m in 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 herbal trade
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in the 20th century, the species is probably native at least
in most parts of Italy and southern France, although
cultivation and trade of host plants may have contribut-
ed to an expansion also within this area.

Economicimportance

Like most typhlocybid leathoppers, 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 becomes filled with air, 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 plants were killed only in winter 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 less frequently — E. atropunctata (Goeze), E.
aurata (L.), E. zelleri (Kbm.) and the yellowish Emely-
anoviana mollicula (Boh.). Further cultivated members
of the Lamiaceae attacked by at least some of these
leathoppers include balm (Melissa officinalis), oregano
(Origanum vulgare), garden thyme (Thymus vulgaris),
motherwort (Leonurus cardiaca) and peppermint (Men-
tha x piperita) — for more details see Nickel [2003].
Thus, in many cases damages are probably caused by a
mixture of Eupteryx species and other typhlocybine
leathoppers.

Conclusions and perspectives

The species is also highly likely to occur in other
parts of 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 leafthoppers. Thus, range expansion is cer-
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tainly favoured by increased trade and transportation
of ornamental and medicinal plants through Europe,
which has dramatically increased during recent years.
Interestingly, almost all populations to the north of the
Alps seem to live synanthropically (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 Alps at 800 m, without any positive record. How-
ever, Eupteryx decemnotata Rey feeds on numerous
labiate host species and may have the potential to ex-
pand its host and habitat range in future, and colonisa-
tion of higher altitudes may merely be a matter of time.

At least in central Europe a less dramatic and less
rapid range expansion is also likely to have occurred in
Eupteryx melissae Curt. [see Nickel, 2003]. In contrast
to E. decemnotata Rey, however, this species is known
from Germany at least since 1910 [Schiemenz, 1990, vid.
Nickel]. Most — if not all — resident populations ap-
parently live in human settlements. Population densi-
ties on sage and catmint are often high, but the species
is also found on motherwort (Leonurus cardiaca) and,
in the second generation, on marsh mallow (4/thaea
officinalis), the latter belonging to the Malvaceae, but
sharing ethereal oils with the Lamiaceae. Furthermore,
literature host records include Mentha, Marrubium
[Schiemenz, 1990], Melissa officinalis, Lavatera arborea
and Althaea rosea [Stewart, 1988].
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