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Key for the separation of Halyomorpha halys (Stil) from similar-
appearing pentatomids (Insecta: Heteroptera: Pentatomidae)
occurring in Central Europe, with new Swiss records

)
Denise WyNIGER! & PETR KMENT-

! Natur-Museum Luzern, Kasernenplatz 6, CH-6003 Luzern, Switzerland: denise.wyniger@|lu.ch
2 Department of Entomology, National Museum, Kunratice 1, CZ-148 00 Praha 4, Czech Republic:

sigara@ post.cz

The introduced brown marmorated stink bug Halyomorpha halys (S@l, 1855) (Insecta, Heteroptera,
Pentatomidae) is superficially similar to several nnli~vc European pentatomids. The present work pro-
vides an identification key including photographs of alII.(i|SCLls,NC(I pentatomid species. In Switzerland
H. halys is now recorded not only from the canton Ziirich, but also from Basel-Stadt, St. Gallen and

Schaffhausen.
Keywords Heteroptera, Pentatomidae, Halyomorpha halys, faunistics, identification key.

INTRODUCTION

The East-Asian brown marmorated stink bug Halyomorpha halys (Stal, 1855)
(Heteroptera, Pentatomidae) was first r_ccordcd in Europe from Switzerland. based
on material collected in 2007 (Wermelinger et al. 2008). Later Arnold (2009) pro-
vided a record of H. halys collected by light-trap in Liechtenstein already in 2004.
Halyomorpha halys is indigenous o China, Korea, Japan (Rider 2006) and Taiwan
(Esaki 1926). Within the genus Halyomorpha Mayr, 1864 there are 37 species rec-
ognised (Rider 2010) with Afrotropical and Oriental distribution and spreading into
the Eastern Palacarctic Region (Hoebeke & Carter 2003).

The superficial similarity of /7. _/m/_v.\' to ..s'c.vcml native European pentatomids
makes an accurate identification difficult. This introduced pentatomid species can
oceur in enormous population densities, \_,vhich can cause signil‘iczmt damage to its
host plant. H. halys is a serious impgmlmg danger to 71Imrt|culturul crops such as
stone fruit and pomes as well as exotic n[-numcntarlx (‘(chlts.hcn et al. 2005; Wer-
melinger et al. 2008; Nielsen & Humll.t(m 2009a,b). Trying to identify /. halys using
available Central European standard lnscct{Hctcroptcx:u ke){s one will end up with
Pentatoma rufipes (Linnaeus, 1758)_ as species name. Therefore, a dependable iden-
tification key of the species is required. o

The selection of the similar-appearing pentatomids is based on discussions
with entomologists and non-entomologists, working in pest managements. To get a
wider ovcrvicv:/ of the species numbers of the discussed genera in Switzerland and
Central Europe see Tab. 1. _

A diagnosis and redescription of /1. /{(/l_v.s', and colour photographs of the dis-
cussed Central European pcntu[omid‘sp'cucs. as well as an identification key are
provided. In addition, new records ol this alien pest are also listed. All characters
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discussed in the present study are adult characters. A detailed study of the mor-
phology of H. halys is given by Hoffmann (1931), Kobayashi (1956, 1967), Hoe-
beke & Carter (2003) and Jones & Lambdin (2009) including egg, egg cluster and
all five larval instars. Nielsen & Hamilton (2009a) investigated the relationship of
f1. halys and its host plants. The influence of photoperiod, temperature and aging
on the pigmentation are studied by Niva & Takeda (2002). Niva & Takeda (2003)
discussed as well the effects of photoperiod, temperature and melatonin on the nym-
phal development, polyphenism and reproduction of H. halys. The influence of tem-
perature on the egg and nymphal development was studied by Nielsen ez al. (2008b).
Studies on the toxicity of insecticides to H. halys are provided by Nielsen et al.
(2008a). Various aspescts of the biology and its pest status were studied also by
Funayama (2002, 2004), Hoebeke (2002), Hoebeke & Carter (2003), Bernon (2004),
Toyama et al. (2006), and Jones & Lambdin (2009).

MATERIAL AND METHODS

Nomenclature and systematics follow Rider (2006), for details see Tab. 1. The
specimens were investigated with a 20x/13 Wild stereo microscope. The species

pronotum

sternites

Fig. 1 a. Picromerus bidens (Pentatomidae, Asopinae), lateral view. — b. Pentatoma rufipes, lateral
view (Pentatomidae, Pentatominae). — ¢. Character terminology: Pentatoma rufipes, dorsal view. —
d. Character terminology: Halyomorpha halys, ventral view.
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Tab. I. Recorded species from Switzerland and Central Europe of the discussed genera (species not
occurring in Switzerland are marked by asterisk) (Rider 2006: Belousova 2007; Ribes er al. 2008).

subfamily and genus species recorded from Switzerland |
tribe . I R I —
Asorpin“z;;_ Arma Hahn, 1832 A custos (Fabricius, 1794)
*A. insperata Horvath, 1899
| Picromerus Amyot & Serville, P’ hiclens (Linnaeus, T758) -
1843 P conformis (Herrich-Schaeffer, 1841)

P nigridens (Fabricius 1803)
[ . A(ﬂSHiHjE.\‘MbI'iL‘ilE; 1781)

7’”1/[@‘1!& Stal, 1868

I ; | Troilus Stal, 13(?37 B I luridus (Fabricius.j 775)
Pentatominae | | - -
Cappaeini | Halvomorpha Mayr, 1864 H. halys (Stal, 1855)
Carpocorini Carpocoris Kolenati, 1846 C. fuscispins (Boheman, 1851)

*Cmelanocerus Mulsant & Rey, 1852
O pudicus (Poda, 1761)

_ | purpureipennis (De Geer, 1773)
Dolveoris Mulsant & Rey, 1866 | D). baccarum (Linnaeus, 1758)
“Halsosteths B | H. sphacelatus (Fabricius, 1794)

Peribalus Mulsant & Rc;,?{_()oi P strictus strictus (Fabricius, 1803)
| = Holcostethus vernalis (Wol ff, 1804)

Holcostethus Fieber, 1860

Pentatomini 7J'M‘T(%@J£78ﬂ ) P_rufipes (Linnaeus, 1758)
Rhaphigaster Laporte, 1833 | Rh.nebulosa (Poda, 1701) |

specific characters used in the keys are all visible with a commercial hand lens with
an at least 10x magnification. Fig. I¢ (dorsal view) and Fig. 1d (ventral view) illus-
trate the character terminology used in the key.

RESULTS

With the exception of one record from Liechtenstein (Arnold 2009), all Euro-
pean records of H. halys are from Switzerland (Wermelinger er al. 2008). Until now,
H. halvs has been recorded from nine Swiss communities: Adliswil (canton Ziirich
— 7H). Balgach (canton St. Gallen = SG), Basel (canton Basel-Stadt = BS). Diet-
likon (ZH).LEI'Icnhuch (ZH), Kilchberg (ZH), Schaffhausen (canton Schaffhausen
= SH). Zollikon (ZH) and Ziirich (ZH).

The distingushing characters used in the present study of the subfamilies is
based on the recent key of Derjanschi & Péricart (2005). The Asopinae species can
be distinguished from all remaining Pentatomidae by the first labial segment being
thickened and clearly prominent (Fig. la). W_ithin Pentatominae the species can h::
separated by using the tribal characters, cspccm.lly the Pentatomini can easily be dis-
tineuished from the others by the second sternite bearing a protuberance or thorn,

" The oenitalic characters would provide additional characters to distinguish the
discussed .:‘pCL‘iCS in a detailed and definite way. The aim of the present work., how-
ever, is to provide a key which can be LI..H'C('I fast .und casily, and enable identifica-
tion with simple implements. This constriction of not using the genitalic characters
within the present work makes the spgcics.dctcrlpinzlllion for Carpocoris Kislenati
[846 impossible, however, two detailed identification Keys for this genus were
published (see Ribes er al. 2007: Ribes & Pagola-Carte 2009), Recently the species
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Holcostethus vernalis (Wollt, 1804) became a junior synonym of H. strictus stric-
tis (Fabricius, 1803) (Ribes er al. 2006, 2008), and subsequently the genus Hol-
costethus Fieber, 1861 was divided into two genera, Holcostethus s. str. and Peri-
balus Mulsant and Rey, 1866 (Belousova 2007; Ribes et al. 2008).

In Tab. I the numbers of species within the mentioned genera occurring in
Switzerland and Central Europe are listed (Rider 2006), providing a wider over-
view.

IDENTIFICATION KEY
[. First labial segment thickened, clearly prominent (Fig. la, arrow) Asopinae 2
—  First labial segment not distinctly thickened, hidden between bucculae

Il
-~

(Fig. 1b), not prominent ..........cccoeveieiiiieeiiiieeeiiee e Pentatominae 5

(V]

2. Lateral angles of pronotum elongate and distinctly pointed ...........cccoceeeiei.
—  Lateral angles of pronotum just slightly elongate with lateral margin more
FOUNAEA oo e 4

3. Juga not surpassing clypeus apically (Fig. 2); profemur with ventral denticle
(Fig. 3, arrow); antennal segments bright orange with last segment slightly
darkened apically; tibia with light band medially; scutellum with distinct
apical slender lunate yellowish band (Fig. 3) ...
............................................................... Picromerus bidens (Linnaeus, 1758)

— Juga surpassing clypeus apically (Fig. 2); profemur missing ventral denticle;
second and third antennal segments dark with small yellowish orange ring
apically, fourth segment with yellowish orange ring basally and last segment
unicoloured orange; scutellum orange-brown (Fig. 3) ..o,
........................................................................ Arma custos (Fabricius, 1794)

4. Juga distinctly surpassing clypeus apically; lateral margin of pronotum
denticulate (Fig. 2); antennal segments dark with fourth segment yellowish
apically; scutellum brownish (Fig. 3) ....... Troilus luridus (Fabricius, 1775)

— Juga with lateral margin concave enclosing clypeus apically (Fig. 2); lateral
margin of pronotum distinctly angulate, only slightly denticulate; pronotum
concave basally (Fig. 2); antennal segments dark with last segment orangish
yellow basally; scutellum with bright lunate mark apically (Fig. 3) ..............
....................................................... Pinthaeus sanguinipes (Fabricius, 1781)

5. Second apparent abdominal sternite (i.e. sternite I11) bearing protuberance or
5751 ¢ RO ——— Pentatomini 6
—  Second apparent abdominal sternite flat, not bearing any thorn-like structure

6.  Membrane unicoloured brown (Fig. 2); pronotum with distal lateral margin
slightly denticulate and distinctly elongate lateral angle (Fig. 2); connexivum
with yellow medial spots round (Fig. 2); scutellum and pronotum with light
slender band medially (Fig. 3); hind tibia unicoloured (Fig. 3); second sternite
with protuberance medially ................. Pentatoma rufipes (Linnaeus, 1758)

—  Membrane vitreous with dark round spots, arranged irregularly (Fig. 2);
pronotum with lateral margin rounded, not elongate (Fig. 2); connexivum with
yellow medial spots rectangular (Fig. 2); scutellum and corium irregularly
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black and light brownish patterned; hind tibia with dark ring apically and
basally (Fig. 3); second sternite bearing long and massive thorn medially,
almost reaching procoxa ........cceceeeeeens Rhaphigaster nebulosa (Poda, 1761)

7. General aspect of head rectangular with lateral margin distinctly concave
(Fig. 2); membrane with distinct longitudinal dark marks on veins (Fig. 2

pronotum with anterior angle distinctly thorn-like (Fig. 2) ....ooovovvvveniii
Halyomorpha halys (Stil, 1855)

....................................................................

clypeus
juga

Arma cuslos

Picromerus bidens

Dolycoris baccarum Halyomorpha halys

Pentatoma rufipes

Holcostethus sphacelatus Peribalus strictus Carpocoris pudicus ) .
Carpocoris purpureipennis

Rhaphigaster nebulosa
Halyomorpha halys
Pentatoma rufipes

dorsal view) of all discussed species, including details of corium and con-

Fig. 2: Head and pronotum ( |
hulosa, Halyomorpha halys and Pentatoma rufipes.

nexivum of Rhaphigaster ne

[§®]
[®))
L
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—  General aspect of head triangular or ovate (Fig. 2); membrane unicoloured or
dark with light median band (Fig. 3); anterior angle of pronotum not distinctly
tNOEEIE  cosmsmmevmmmirmssmsisessmmsesE s ST R s Carpocorini 8

8. Pronotum with round, not elongate lateral angle (Fig. 2); cortum and basal part
of pronotum reddish (Fig. 2); surface with distinct erect long setae (hairy
impression); first antennal segment yellow, second segment yellow basally
with longitudinal black mark laterally and black ring apically, topped with
yellow ring; third segment black with yellow ring apically and basally: fourth
and fifth segment black with wide yellow ring basally, and small yellow ring

apically (Fig. 3, artOWs) se.vssvasmusnseras Dolycoris baccarum (Linnaeus, 1758)
—  Character combination different, body surface not hairy ... 9
9. Second antennal segment not distinctly longer than third segment; apical part
af head small aorl acute (FIB. 3) sewsmvamvmmorsmssmmsnmss: Carpocoris spp.
—  Second antennal segment visibly longer than third segment (at least 1.30 x):
apical part of head wide and rounded (Fig. 3) .o, 10

10.  Clypeus anteriorly enclosed by JuZa ......cccooviiiiiniiiiiiiiii e,
................................................... Peribalus strictus strictus (Fabricius, 1803)
—  Clypeus anteriorly free, not enclesed by JUga ..o smsmessimsss
................................................... Holcostethus sphacelatus (Fabricius, 1794)

Halyomorpha halys (Stal, 1855)

Diagnosis. Most similar to Rhaphigaster nebulosa and Pentatoma rufipes in
size and colouration (Fig. 3), but distinguished in membrane with distinct longitu-
dinal dark marks on veins, second apparent abdominal sternite (sternite I1I) flat,
missing any thorn or protuberance, and connexivum with yellow medial spot
slightly triangular (Fig. 2). Most recognisable by fourth antennal segment brown
with distinct yellow ring apically and basally (Fig. 3); head elongate and rectangular
with lateral margin distinctly concave medially, and prominent red ocelli; sternites
impunctate medially (Fig. Id, arrow) and lunate impunctate spots laterally (Fig. 1d,
arrow); pronotum with anterior angle distinctly thorn-like (Fig. 2).

Redescription. COLORATION: Head ochraceous, with clypeus black laterally,
and juga sometimes with reddish spots laterally; labium pale yellow with last seg-
ment black: pronotum and scutellum ochraceous; corium ochraceous, sometimes
with reddish shade; membrane with distinct longitudinal dark marks on veins; first
and second antennal segment pale yellow with dark spots or second segment almost
entirely dark, third segment entirely dark, fourth segment dark with yellow ring api-
cally and basally, fifth segment dark with yellow ring basally: venter pale yellow;
femora, tibia, and tarsus ochraceous, blackish apically and sometimes with reddish
shade. SURFACE AND VESTITURE: Dorsal surface callous with distinct dark
punctures; scutellum with lateral yellowish orange calli basally. STRUCTURE:
Body length 12—17 mm; rostrum reaching to second apparent abdominal sternite
(sternite I11); juga with lateral margin distinctly concave, eyes situated near anterior
margin of pronotum.

Material examined. The listed records from Ziirich are the result of a news-
paper article asking for /. halys specimens in and around Ziirich. They are mainly
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specimen records, but a few records are based on photographs. SWITZERLAND:
BS: Basel: Schiitzenmattstrasse (26.ix.2009); SG: Balgach: Weinbergstrasse
(17.xii.2009): SH: Schaffhausen: Tobelweg (21.v.2008); ZH: Dietlikon: Son-
nenbiihlstrasse  (10.1v.2008); Erlenbach: Im Unterdort (04.v.2008, 27.i.2010,
15.ii.2010), Kilchberg: (9.ii.2009), Zollikon: Alte Landstrasse (12.iv.2008), See-
strasse (iv.2008, 7.i.2009, 19.vi.2009, 18.i.2010, 16.vii.2010), Ziirich: Albisrie-
derstrasse (iv.2008), Am Wettingertobel, Azurstrasse (11.iv.2008), Burstwiesen-
strasse (iv. 2008), Dachslerstrasse (iv. 2008), Fellenbergstrasse (iv.2008. 02.v.2008),

Arma custos

Picromerus bidens

Pinthaeus sanguinipes

-

accarum
Halyomorpha halys

Dolyconis b

Pentatomna rufipes

Rhaphigaster nebulosa

Penbalus strictus

Carpocoris purpureipennis

Carpocoris pudicus

kHo.’casr’smus sphaceiatus

“\

050 cm

—_—

i ) i ; of ¢ iscussed species (dorsal view).
Fig. 3: Colour photographs of all discussed spe ( :
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Fichtenstrasse (iv. 2008), Gloriastrasse (08.v.2008), Gutstrasse (1v.2008), Ham-
merstrasse (1v.2008), Holderlinstrasse (iv.2008), Hottingerstrasse (iv.2008), Im
eisernen Zeit (iv.2008), Klosbachstrasse (iv.2008), Leimbachstrasse (iv.2008),
Luggwegstrasse (iv.2008), Neptunstrasse (iv.2008), Neumarkt (iv.2008), Saum-
ackerstrasse (1v.2008), Seestrasse (v.2008), Siewerdstrasse (11.1v.2008), St. Moritz-
Strasse (1v.2008), Steinhaldenstrasse (10.iv.2008, 04.vii.2008), Weinbergstrasse
(1v.2008), Witikonstrasse (1v.2008), Wuhrstrasse (iv.2008). On Wachtelstrasse in
Ziirich there is a mass occurrence since more than two years (2008-2010) observed
on Campsis grandiflora (Bignoniaceae), where the species successfully develops
and shows an enormous population buildup.

Distribution. Indigenous in Eastern China, Japan, Korea (Rider 2006), and
Taiwan (Esaki 1926, as H. picus; D. Rédei, pers. comm.). Introduced into North
America (Hoebeke & Carter 2003; Jones & Lambdin 2009), Switzerland (Werme-
linger et al. 2008; Rabitsch 2010) and Liechtenstein (Arnold 2009).

Comments. The tribal affiliation of H. halys is controversial; according to
Rider (2006) it belongs to the tribe Cappaeini, according to Hoebeke & Carter
(2003) to the Pentatomini. However, there 1s no consensus in definitions of Penta-
tominae tribes among different authors — cf. Pentatomini s. . of Rolston & Mc-
Donald (1981), evidently accepted by Hoebeke & Carter (2003), versus Pentato-
mini s. str. of Rider (2006). As a result, the whole tribal arrangement within the Pen-
tatominae is currently chaotic and in need of complex phylogenetic treatment (see
Rider 2006).
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