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Abstract. A new and remarkable record of a 5th instar larva of the extremely rare stink bug Dybowskyia reticulata
(Dallas, 1851) is presented from Europe. A chronological overview of all European records of the species is provided
and discussed in the context of its Palaearctic distribution, together with an evaluation of the species’ phenology,
notes on its biology and modelling of its potential area of current occurrence in Europe. Additionally, an update to
the current Slovakian Red List is suggested.

INTRODUCTION

The stink bug Dybowskyia reticulata (Dallas, 1851) (Hemiptera: Heteroptera: Pentato-
midae: Podopinae: Tarisini) is considered a Palaearctic species, which is common in the
eastern parts of the region, specifically in Northeast China, the Korean Peninsula, Japan and
the Russian Far East (Dallas 1851; Scott 1874; Horvath 1879a,b, 1917; Distant 1883; Uhler
1897; Schouteden 1905; Mitsuhashi 1915; Hoffmann 1932; Ookubo 1937; Kiritshenko 1951;
Yang 1962; Miyamoto 1970; Miyamoto & Yasunaga 1989; Ren 1992; Hua 2000; Kwon et al.
2001; Hayashi & Ozaki 2004; Rider & Zheng 2005; Rider 2006; Vinokurov et al. 2010; Lim
& Lee 2012; Lee et al. 2013; Shen et al. 2014; Hayashi et al. 2016). However, it is one of the
rarest true bugs in Europe, with only a limited number of records from the western part of its
range, all based on adult specimens. Records from European Russia (Stark 1926, Kiritshenko
1951) represent the first known European records of the species. In Central Europe, the species
was recorded for the first time from the vicinity of the Slovak village of Svarin (Nizke Tatry
Mts.) by Balthasar (1937). He described the specimen as a new genus and species Svarinella
inexspectata, which was later synonymised with D. reticulata by Leston (1955). The second
published record from Central Europe was also from Slovakia. Stehlik (1970) reported D.
reticulata from the vicinity of Sumivy pramef (Belianske Tatry Mts.).

Subsequently, the species was also observed in other European countries: Austria in 1971
(Rabitsch 2000), Bulgaria in 1972 (Stusak 1976), Estonia in 1987 (Coulianos 2003), Slovenia
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in 1989 (Gogala 1991) and Finland in 2001, 2003 and 2005 (Albrecht et al. 2003, Rietschel
2000), always as single specimens. Very few records are known from the central parts of the
Palaearctic region, specifically from Kazakhstan (Esenbekova 2013), West Siberia (Balakho-
nova 1998), and East Siberia (Kiritshenko 1951, Kanyukova & Vinokurov 2009). There is
even one isolated record from Yunnan Province (Southwest China) (Zhang 2011). Due to the
small number of records of D. reticulata from Europe relative to its common occurrence in
the north-eastern Palaearctic Region, the vast majority of information about its biology and
development is from Japan, where the species is univoltine or bivoltine and overwinters as
an imago (Kobayashi 1951, 1965; Nakamura & Numata 1997, 1998; Numata 2004). Larvae
of D. reticulata feed on seeds of plants from the family Apiaceae (Stichel 1962), in Japan
especially on Torilis japonica and T. scabra (Kobayashi 1957, Nakamura & Numata 1997).

Our study provides the third record of this rare species from Slovakia and the first documen-
ted record of a larva from Europe, together with an evaluation of the distribution, phenology
of the species and modelling of its area of current occurrence in Europe.

MATERIAL AND METHODS

Material. The material was collected using a sweep net. After killing, it was mounted by gluing onto a card, and
deposited in the private collection of Vladimir Hemala. Later, it was identified based on literature (Josifov 1981,
Kobayashi 1951) and compared with older material from the Moravian Museum (MMBC). Photographs of selected
specimens were taken using a Canon MP-E 65mm macro lens attached to a Canon EOS 6D camera and stacked
from multiple layers using the Helicon Focus 5.1 Pro software.

Collecting site. The Svarinska dolina Valley is a long valley (ca. 10km) situated on the northern slopes of the
Kral'ovohol'ské Tatry Mts., in the eastern part of the Nizke Tatry Mts. The altitude in the valley ranges from 700 m
a.s.l. at the beginning (Svarin village) up to 1727m a.s.l. at the end of the valley (Velky bok Mt.) (Kristof et al.
1996). After World War I, a road was built there, which is now asphalted (Kristof et al. 1996). The Svarinka stream
flows through the entire length of the valley. Our specimens were only collected in its initial part in the herbaceous
vegetation near the edge of the forest and near the Svarinka stream. The forests in the valley are mostly coniferous
(ca. 94% conifers, among them 74% spruce) (Kristof et al. 1996), the deciduous trees are more abundant only along
both sides of the Svarinka stream (V. Hemala observ.). The herbaceous vegetation is more-less ruderal (probably
a successional stage of the formerly pastured/mown non-forest vegetation) with a relatively rich representation of
Apiaceae, e.g. Aegopodium podagraria, Heracleum sphondylium, Pimpinella major, Chaerophyllum aromaticum,
Anthriscus sylvestris and Daucus carota (P. Vesely det.). [Torilis japonica was not observed]. Some plants from
other families were also common, e.g. Filipendula ulmaria (Rosaceae), Achillea millefolium (Asteraceae), Artemi-
sia vulgaris (Asteraceae) and Tanacetum vulgare (Asteraceae) (P. Vesely det.). We have on one occasion observed
inappropriate landscape management (mulching of herbaceous vegetation ca. 0.5—1.0m along both sides of the
road) at the locality. Despite the fact that we visited the locality several times during August and September 2017
and during September 2018, our specimens of Dybowskyia reticulata were only collected during the first visit and
we did not find further specimens during later visits.

Distribution and distribution modelling. We have combined all known distribution records based on published
literature (Dallas 1851; Scott 1874; Horvath 1879a,b, 1917; Distant 1883; Uhler 1897; Schouteden 1905; Mitsuhashi
1915; Stark 1926; Hoffmann 1932; Balthasar 1937; Ookubo 1937; Kiritshenko 1951; Yang 1962; Miyamoto 1970;
Stehlik 1970; Stusak 1976; Miyamoto & Yasunaga 1989; Gogala 1991; Nakamura & Numata 1997; Hayashi & Kishi
1998; Hua 2000; Kwon et al. 2001; Albrecht et al. 2003; Coulianos 2003; Hayashi & Ozaki 2004; Rider & Zheng
2005; Rider 2006; Rietschel 2006; Tomokuni & Hayashi 2006; Zhang 2011; Lim & Lee 2012; Esenbekova 2013;
Lee et al. 2013; Shen et al. 2014; Ishikawa et al. 2015; Hosokawa et al. 2016; Hayashi et al. 2016). We geo-referen-
ced the localities using Google maps and constructed complete distribution maps in ArcGIS v. 10.2 (ESRI 2017).
The possible area of distribution of D. reticulata in Europe was calculated by BIOCLIM modelling in DIVA-GIS
(Hijmans et al. 2001) using two bioclimatic variables, Temperature Seasonality [STD x 100] (BIO4) and Annual
Precipitation (BIO12), which were selected as the best predictors of an Envelope analysis and high values in Outliers.
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Phenology. The differences in phenology between Europe and Asia was calculated from the time (e.g. day and
month) and distribution data (e.g. locality and GPS coordinates) extracted from literature (Stark 1926, Ookubo
1937, Kiritshenko 1951, Miyamoto 1970, Stehlik 1970, Stusak 1976, Gogala 1991, Nakamura & Numata 1997,
Hayashi & Kishi 1998, Rabitsch 2000, Kwon et al. 2001, Albrecht et al. 2003, Coulianos 2003, Hayashi & Ozaki
2004, Rietschel 2006, Tomokuni & Hayashi 2006, Lim & Lee 2012, Ishikawa et al. 2015, Hosokawa et al. 2016)
and museum material (MMBC, NMPC) using the Analysis of variance (ANOVA) in R v. 3.3.3. to test dependence
of distribution on latitude or longitude.

Abbreviations. The following abbreviations are used in this article: coll. — collection; L5 — fifth instar larva; spec.
— unsexed adult; MMBC — Moravian Museum, Brno, Czech Republic; NMPC — National Museum, Prague, Czech
Republic; VHIS — Vladimir Hemala private collection, Jalovec, Slovakia.

REVIEW OF THE RECORDS FROM SLOVAKIA

All the available records of Dybowskyia reticulata are reviewed below. For a map of the
distribution see Fig. 5.
1. Nizke Tatry Mts., Svarin, 1937, 1 spec., F. Slégl Igt., coll. NMPC (Balthasar 1937, holotype
of Svarinella inexspectata; not examined).
2. Belianske Tatry Mts., Sumivy pramen near Tatranska Kotlina village, 850-950m a.s.l.,
7.ix.1967, 1 @, P. Lauterer Igt., ex coll. J. L. Stehlik, coll. MMBC (Stehlik 1970; Fig. 1).
3. Nizke Tatry Mts., Svarin, initial part of Svarinska dolina Valley, vegetation with Apiaceae
near the Svarinka stream, 700—720m a.s.l., 9.viii.2017, 1 ¢ (collected dead) 1 L5 (alive),
V. Hemala lgt. et det., coll. VHIS (Figs 2—4).

RESULTS AND DISCUSSION

A chronological overview of records of Dybowskyia reticulata from Europe is provided
(Tab. 1) together with maps of its distribution in Europe and the studied location in Svarin
(Figs 5-6). The history of records of Dybowskyia reticulata from Slovakia began 80 years
ago, when a single adult specimen was found for the first time in Central Europe. At this time
it was described as a new genus and species, Svarinella inexspectata Balthasar, 1937. Our
new record represents the confirmation of occurrence of the species in Slovakia after 50 years
(at the same locality even after 80 years) and shows that the Svarin population still exists,
despite significant habitat changes and some inappropriate landscape management (mulching,
etc.) in the region. This record is very interesting, as D. reticulata has only been recorded
in seven European countries until now, always from a single adult specimen. However, we
assume that the reasons for such rare findings may be: 1) unknown biology (host plants are
known only from East Asia) and development (length of ontogenesis as well as period are
also known only from East Asia) of the species in Europe, 2) random collection of material
where the species was overlooked by collectors who primarily targeted other insect groups,
and the specimens remained unrecognized in collections until they were rediscovered later by
a specialist, 3) the species may survive in Europe only in relatively small, isolated, climatically
suitable refugia, and at low abundance.

Dybowskyia reticulata has a disjunct European-East Asian distribution, with several
localities also in Central Asia. From results based on BIOCLIM analysis and all available
records it is possible to deduce that the distribution of the species corresponds with the occu-
rrence of closed temperate forests in Europe during the Holocene (Fig. 7). However, values
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of Model evaluation results (AUC = 0.585) were not significant because of the low number
of distribution records included in the analysis, the Envelope analysis incorporated only
86% of observations as suitable for BIOCLIM analysis. Furthermore, the species could be
considered as a boreo-montane element (P. Kment, pers. comm.) with shifts in its altitudinal
distribution — e.g. occurrence at low altitudes (sea drifts, dry meadows) in Northern Europe,
in contrast to its occurrence at higher altitudes (700-1300m a.s.1.) in Central Europe and on
the Balkan Peninsula. A similar European—East Asian disjunctive distribution as is observed
in D. reticulata is also found in other rare European true bugs, e.g. the mirid Polymerus (Pa-
chycentrum) carpathicus (Horvath, 1882) (Gapon 2014) or the acanthosomatid Elasmostethus
brevis Lindberg, 1934 (Kment et al. 2005, Hebda & Gutowski 2017).

Results of the Analysis of variance (ANOVA) highlighted no significant latitudinal (F =
0.2923; Pr (>F) = 0.5915) or longitudinal (F = 0.175; Pr (>F) = 0.8953) patterns in the phe-
nology of D. reticulata in the Palaearctic Region, and also no difference between individuals
from Europe and Asia (Fig. 8). Most of the records are of adults active from May to August
in Europe as well as in Asia, only very few records are known from later in the season (Fig.
8). This corresponds with the findings of Nakamura & Numata (1998), who reported the
occurrence of adults from June to the end of August in Japan. Relatively similar patterns of
seasonal occurrence are also known in other species of Heteroptera occurring in Europe or/
and in Eastern Asia, e.g. in a number of Miridae in Inner Mongolia, China (Shi et al. 2016);
in Palomena prasina (Linnaeus, 1758) (Pentatomidae) (Saulich & Musolin 1996, 2014a) or
in Coptosoma mucronatum Seidenstiicker, 1963 and C. scutellatum (Geoffroy, 1785) (Plata-
spidae) (Saulich & Musolin 2014b).

We have not detected specimens feeding or even resting on any particular plant species,
because our specimens of D. reticulata were collected using a sweep net. All the available
papers from Europe (Stark 1926, Balthasar 1937, Kiritshenko 1951, Stehlik 1970, Stusak
1976, Gogala 1991, Rabitsch 2000, Coulianos 2003, Albrecht et al. 2003, Rietschel 2006)
also lack plant associations. Although, the host plants of D. reticulata are unknown in Europe,
it is very probable that the species feeds on seeds of Apiaceae as documented in East Asia
(e.g. Kobayashi 1957, Stichel 1962, Nakamura & Numata 1997), though only two species of
Apiaceae are mentioned as host plants there: Torilis japonica and T. scabra (Kobayashi 1957,
Nakamura & Numata 1997). Torilis japonica has a Palaearctic distribution (e.g. Hrouda 1997)
similar to D. reticulata, but T. japonica is present particularly in lowlands and only rarely in
cold mountains and higher altitudes of Central Europe (Hlavacek et al. 1984, Hrouda 1997).
We did not observe any specimens of 7. japonica in the Svarinska dolina Valley despite in-
tensive observation of all umbellifer plants at the locality during our visits in 2017 and 2018.
Torilis japonica has been rarely documented from the surroundings of the High Tatra Mts.
and Belianske Tatry Mts. from two localities in the Subtatra Basin (Poprad-Matejovce and
Podolinec) (Majekova & Limanek 2016) at altitudes around 560 and 650m a.s.l. and only
ca. 14 and 17km from the Sumivy prame locality (Belianske Tatry Mts.) where D. reticu-
lata was recorded in 1967 (see Stehlik 1970). Further interesting records of 7. japonica are
also known from Majerova skala Rock in Vel'ka Fatra Mts. (Slovakia) at an altitude around
1200m a.s.1. (Lengyel 1915) and from Jizerské hory Mts. (Czech Republic) at an altitude of
840m a.s.l. (Hrouda 1997). In view of these facts, Torilis japonica is a possible host plant
of D. reticulata in Europe, but this plant, with few exceptions, occurs in other habitats. This
situation, when the host plant is rare in suitable habitats, may be one of the important reasons
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Figs 1-4. Examined specimens of Dybowskyia reticulata (Dallas, 1851) from Slovakia. 1 — adult female from
Sumivy prameti in Belianske Tatry Mts. published in Stehlik (1970). 2-3 — adult female (2) and 5" instar larva (3)
from Svarinska dolina Valley. 4 — initial part of the Svarinska dolina valley in Nizke Tatry Mts. (Photographs: Lubos
Dembicky (1), Jiti Prochazka (2-3), Vladimir Hemala (4)).

Obr. 1-4. Studované jedince bzdochy svarinskej (Dybowskyia reticulata (Dallas, 1851)) zo Slovenska. 1 — dospela
samica z lokality Sumivy pramefi v Belianskych Tatrach, udaj publikovany v praci Stehlika (1970). 2-3 — dospela
samica (2) a larva piateho instaru (3) zo Svarinskej doliny. 4 — ustie Svarinskej doliny v Nizkych Tatrach. (Fotografie:
Lubos Dembicky (1), Jiti Prochazka (2-3), Vladimir Hemala (4)).

187



for D. reticulata being so rarely collected in Europe. However, it is also possible that the
species uses some other host plant in Europe.

Additionally, D. reticulata was listed by Stepanovicova & Bianchi (2001) as vulnerable (VU)
in the Red List of Heteroptera of Slovakia, despite a complete lack of knowledge about the biology
and distribution of the species in the country. Based on the fact that only four specimens from
two localities are currently known, we propose to change the status of the species to endangered
(EN). This status could also be applicable for the future European Red List of Heteroptera.
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Figs 5-6. A chronological overview of distribution of Dybowskyia reticulata (Dallas, 1851) in Slovakia (Fig. 5)
and Europe (Fig. 6) [yellow — our records from Svarin, blue — previously published records from Slovakia, red —
previously published records from Europe].
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SUHRN

Bzdocha svarinska (Dybowskyia reticulata (Dallas, 1851)) predstavuje palearkticky druh
s taziskom rozgirenia vo vychodnej ¢asti arealu (severovychodna Cina, Korejsky polostrov,
Japonsko a rusky Daleky vychod) (napr. Mitsuhashi 1915, Hoffmann 1932, Kiritshenko 1951,
Miyamoto & Yasunaga 1989, Hua 2000, Rider & Zheng 2005, Rider 2006, Vinokurov et al.
2010, Lee etal. 2013, Hayashi et al. 2016). Niekol'’ko nalezov druhu vSak pochadza aj zo stredne;j
casti Palearktu (Kazachstan, Zapadna i Vychodna Sibir) (Kiritshenko 1951, Esenbekova 2013)
a z Eurdpy. Jeden izolovany nalez je dokonca uvadzany aj z provincie Jiin-nan v juhozapadnej
Cine (Zhang 2011). V Eurdpe bzdocha svarinska patri medzi najvzécnejsie druhy bzdoch,
pricom do roku 2017 bola znama len v $trnastich zbierkovych kusoch zo siedmych krajin.
Uplne prvymi nalezmi v Eurdpe st $tyri nalezy z eurdpske;j Casti Ruska (Stark 1926, Kiritshenko
1951), z ktorych je jeden z roku 1903, druhy bez zndmeho datumu néalezu (méze byt eSte starsi
od prvého, ale aj mladsi; najneskor vSak z roku 1909) a ostatné dva z roku 1921. Ruské nalezy
boli v roku 1937 nasledované tplne prvym nalezom tohto druhu zo Slovenska, ktory zaroven
predstavoval aj prvy nalez druhu v strednej Eurdpe (Balthasar 1937). Jednalo sa o jediny ¢erstvo
vypreparovany zbierkovy kus oznaceny lokalitou ,,Nizke Tatry, Svarin®, ktory si v muzealnych
zbierkach v8imol Dr. Vladimir Balthasar a nasledne podla neho popisal novy rod aj druh
s pomenovanim Svarinella inexspectata, zddraziujicim lokalitu a nezvycajnost’ tohto nalezu
(lat. inexspectata = neo¢akavana). Autor sice vedel o existencii druhu D. reticulata vyskytu-
juceho sa vo vychodnej Azii (vo svojom popise ho dokonca so S. inexspectata porovnaval),
v tej dobe vsak bol z Eurdpy publikovany len jediny nalez z Briansku v Rusku z roku 1921
(publikovany V. N. Starkom v roku 1926; ostatné nalezy z Ruska, hoci su starsie, boli pub-
likované A. N. Kiritshenkom az v roku 1951). Celkom istotne vzhl'adom na uz spomenuté
nalezy z Ruska publikované v roku 1951, ako aj na prili§ malé a malo signifikantné rozdiely
uvadzané v Balthasarovej diagndze, Leston (1955) synonymizoval meno Svarinella inexspec-
tata s Dybowskyia reticulata. Az celé tri desatroCia po naleze zo Svarina sa v Eurdpe nasiel
d’alsi jedinec bzdochy svarinskej, a to prekvapivo znovu na Slovensku — v roku 1967 ho totiz
pri Sumivom prameni v Belianskych Tatrach odchytil P. Lauterer (Stehlik 1970). Nasledne
bol druh objaveny aj v d’alsich eurdpskych krajinach, a to v Rakusku v roku 1971 (Rabitsch
2000), v Bulharsku v roku 1972 (Stusak 1976), v Estonsku v roku 1987 (Coulianos 2003),
v Slovinsku v roku 1989 (Gogala 1991) a vo Finsku v rokoch 2001, 2003 a 2005 (Albrecht
et al. 2003, Rietschel 2006).

V kazdej zo spomenutych krajin Eurdpy s vynimkou Ruska, Slovenska a Finska je dosial
znama iba jedna jedina lokalita nalezu s jednym jedinym odchytenym exemplarom. Predpo-
kladame, ze pri¢iny takto ojedinelych nalezov mézu byt nasledovné: 1) neznama biologia
(hostitel'ské rastliny su zname iba z vychodnej Azie) a vyvoj druhu v Eurépe; 2) ndhodny
zber materidlu, pricom bol druh Casto zberatel'mi prehliadnuty a iba odlozeny do zbierok; 3)
prezivanie druhu len v izolovanych refuigiach alebo v relativne malych izolovanych oblas-
tiach v Eurdpe s relativne nizkou abundanciou na jednotlivych lokalitach. Vzhl'adom na takto
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Fig. 7. BIOCLIM model of the possible occurrence of Dybowskyia reticulata (Dallas, 1851) in Europe [. —Medium
(2.5-5.0 percentile), Bl — High (5-10 percentile), - Very High (10-20 percentile), M- Excellent (2047 percentile)].
Obr. 7. BIOCLIM model pravdepodobného rozsirenia bzdochy svarinskej (Dybowskyia reticulata (Dallas, 1851))
v Eurépe [miera pravdepodobnosti: B stredna (percentil 2,5-5,0), Bl — vysoké (percentil 5-10), Bl - velmi vysoka
(percentil 10-20), - najvyssia (percentil 20-47)].

nizky pocet nalezov v Eurdpe, ktory je v ostrom kontraste s relativne pocetnymi nalezmi
z vychodnych Casti Palearktického regionu, st aj vSetky informacie o biologii a vyvoji druhu
zname prave vd’aka vyskumom z vychodnej Azie, a to najmi z Japonska (napr. Nakamura
& Numata 1997, 1998), kde ma druh do roka jednu az dve generacie a prezimuva v Stadiu
imaga. Larvy tohto druhu sa Zivia semenami rastlin z ¢el'ade mrkvovité (Apiaceae) (Stichel
1962), v Japonsku konkrétne semenami torice japonskej (7orilis japonica) a torice Torilis
scabra (Kobayashi 1957, Nakamura & Numata 1997).

Pocas navstevy Svarinskej doliny v Nizkych Tatrach, ktora sa uskuto¢nila v auguste roku
2017, sa pomocou smykacej siete podarilo odchytit’ dva jedince bzdochy svarinskej (Dy-
bowskyia reticulata), jednu mrtvu a poskodent dospelu samicu a jednu zivu larvu piateho
instaru, ¢im sa podarilo potvrdit’ pritomnost’ druhu na Slovensku po 50 rokoch a v okoli osady
Svarin dokonca po 80 rokoch. Nalez larvy zaroven predstavuje vobec prvy znamy nalez larvy
druhu v Eurdpe. Nalez druhu po tak dlhej dobe na tej istej lokalite, ako aj nalez samice a zivej
larvy, indikuje dodnes prezivajicu populaciu.

Pretoze nasSe jedince bzdochy svarinskej boli odchytené pomocou smykacej siete,
nemame zaznamenané satie ani posedavanie druhu na akejkol'vek konkrétnej rastline. V§-
etky dostupné prace uvadzajuce bzdochu svarinsku z Eurépy (Stark 1926, Balthasar 1937,
Kiritshenko 1951, Stehlik 1970, Stusdk 1976, Gogala 1991, Rabitsch 2000, Coulianos
2003, Albrecht et al. 2003, Rietschel 2006) taktiez postradaju akykol'vek podobny udaj ¢i
pozorovanie. Hoci zivné rastliny druhu nie su v Eurépe zname, je vel'mi pravdepodobné,
ze bzdocha svarinska sa tu zivi semenami mrkvovitych rastlin podobne ako vo vychod-
nej Azii (napr. Kobayashi 1957, Stichel 1962, Nakamura & Numata 1997), kde su viak
zaznamenané len dva druhy zivnych rastlin: Torilis japonica a T. scabra. Torica japonska
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Fig. 8. Seasonal occurrence of Dybowskyia reticulata (Dallas, 1851) in Europe and Asia (number of records per month).
Obr. 8. Sezonny vyskyt bzdochy svarinskej (Dybowskyia reticulata (Dallas, 1851)) v Europe a Azii (pocet nalezov
za mesiac).

(T. japonica) ma palearkticky areal (napr. Hrouda 1997) a teda sa okrem vychodnej Azie
vyskytuje aj v Europe, ¢im jej areal koreSponduje s aredlom bzdochy svarinskej. AvSak
torica japonska v Eurdpe ovel'a CastejSie rastie v nizinach a nizsich polohach, v chladnych
podmienkach vyssich poloh je vel'mi zriedkava (Hlavacek et al. 1984, Hrouda 1997).
Toricu japonsku sme vo Svarinskej doline zatial nepozorovali ani napriek intenzivanym
obhliadkam mrkvovitych rastlin pocas nasSich névstev v rokoch 2017 a 2018. Rastlina
vSak bola zaznamenand v relativnej blizkosti Vysokych aj Belianskych Tatier, konkrétne
na dvoch lokalitach v Podtatranskej kotline (Poprad-Matejovce a Podolinec) (Majekova &
Liméanek 2016) vzdialenych len 14 a 17km od Sumivého prameiia (Belianske Tatry), kde
bola bzdocha svarinska najdena v roku 1967 (Stehlik 1970). Dalsie zaujimavé nalezy torice
japonskej st udavané aj z vyssich nadmorskych vysok, napr. Majerova skala vo Vel'kej Fatre
(cca 1200m n. m.) (Lengyel 1915) alebo Jizerské hory v Ceskej republike vo vyske 840 m
n. m. (Hrouda 1997). Vzhl'adom k tymto skuto¢nostiam mozno toricu japonsku do istej
miery povazovat' za moznu zivnu rastlinu bzdochy svarinskej v Eurdpe, avsak tato rastlina
sa az na vynimky vyskytuje v inych habitatoch. T4to situacia, kedy zivna rastlina je vzacna
v habitatoch preferovanych hostitel'om, méze byt jednym z hlavnych dévodov preco bola
bzdocha svarinska tak mimoriadne vzacne nachddzana v Europe. Avsak je nutné zdoraznit
aj druht rovnako pravdepodobni moznost’, ze bzdocha svarinska moze v Eurdpe prezivat
aj na nejakom inom druhu zivnej rastliny.

V naSej praci je taktiez diskutovana pravdepodobna oblast’ rozsirenia druhu pomocou
BIOCLIM modelovania v programe DIVA-GIS (Hijmans et al. 2001) s pouzitim dvoch
bioklimatickych premennych — sezonality v miernom pasme a premennych zrazok. Z vy-
sledkov tohto modelovania mozno vyvodit,, ze rozsirenie druhu zodpoveda vyskytu mier-
neho zapojeného lesa v Eurdpe pocas holocénu (obr. 7). Avsak hodnoty testu jednotlivych
modelov (AUC =0,585) neboli statisticky vyznamné z dovodu nizkeho poctu distribuénych
zaznamov zahrnutych v analyze; zahrnutych bolo iba 86 % pozorovani ako vhodnych pre
BIOCLIM analyzu. Navyse, druh je povazovany za boreo-montanny element (P. Kment, pers.
comm.) s pritomnost’ou altitudinalneho posunu v zavislosti od zemepisnej $irky — napr. nizke
nadmorské vysky v severnej Europe (20-200 m n. m.) v kontraste s vy$$imi nadmorskymi
vyskami v strednej Eurdpe a na Balkane (700—1300 m n. m.). Podobny euro-vychodoazijsky
disjunktivny areal ako u D. reticulata mozno najst’ aj u niektorych d’alSich vzacnych druhov
bzdoch, napr. Polymerus (Polymerus) carpathicus (Horvath, 1882) z ¢el'ade Miridae (Gapon
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2014) alebo Elasmostethus brevis Lindberg, 1934 z ¢el'ade Acanthosomatidae (Kment et al.
2005, Hebda & Gutowski 2017).

Vysledky analyzy rozptylu (ANOVA) nezaznamenali ziadne vyznamné latitudinalne
(F=0,2923; Pr (> F) = 0,5915) ani longitudinalne (F = 0,175; Pr (> F) = 0,8953) vzory vo
fenologii D. reticulata v Palearktickom regione a taktiez ziadny rozdiel medzi jedincami
z Eurdpy a Azie (obr. 8). Vicsina udajov patri dospelcom aktivnym od méja do augusta v Eu-
rope aj Azii, z neskoriej sezony je znamych len vel'mi malo idajov (obr. 8). Tento vysledok
zodpoveda zisteniam v praci Nakamuru & Numatu (1998), ktori udavali vyskyt dospelych
jedincov od juna do konca augusta v Japonsku. Relativne podobné vzory sezonneho vyskytu
imag st zname aj u inych druhov bzdoch vyskytujucich sa v Eurdpe alebo vo vychodnej
Azii, napr. u mnozstva druhov &elade bzdogkovitych (Miridae) vo Vniitornom Mongolsku
v Cine (Shi et al. 2016), u bzdochy zelenej (Palomena prasina (Linnaeus, 1758)) (¢elad’
Pentatomidae) (Saulich & Musolin 1996, 2014a) alebo u okruhlicky Ciernej (Coptosoma
scutellatum (Geoftroy, 1785)) ¢i okruhlicky Coptosoma mucronatum Seidenstiicker, 1963
(¢elad’ Plataspidae) (Saulich & Musolin 2014b).

Bzdocha svarinska (D. reticulata) bola v Cervenom zozname bzdoch (Heteroptera) Slo-
venska (Stepanovit¢ova & Bianchi 2001) zaradena do kategorie ,,zranitelny* (VU) napriek
nedostatocnému poznaniu jej bioldgie a rozSirenia na izemi Slovenska. Na zaklade skutocnosti,
7e v sticasnosti st zname iba §tyri zbierkové jedince z dvoch lokalit, navrhujeme zmenit’ status
druhu do kategorie ,,ohrozeny* (EN).

Tabulka 1. A chronological overview of records of Dybowskyia reticulata (Dallas, 1851) from Europe.
Table 1. Chronologicky prehl’ad nalezov bzdochy svarinskej (Dybowskyia reticulata (Dallas, 1851)) z Eurdpy.

Year Country Details of record Publication

unknown European Russia Ryazan, coll. A. I. Jakovlev [*1863—11909]. Kiritshenko (1951)

1903 European Russia  Pavlovka, north from Bugulma, 19.-25.vii.1903, Ela-  Kiritshenko (1951)
chich lgt.

1921 European Russia  Bryansk, 26.vi.1921, Karachizh-Krylovskaya forestry, —Stark (1926)
spruce forest margin, at the old tree stump, V. Stark Igt.

1921 European Russia Moscow district, Kuzminka, 5.viii.1921, E. Smirnov Igt.  Kiritshenko (1951)

1937 Slovakia Nizke Tatry Mts., Svarin, 1 spec., F. Slégl 1gt. [holotype  Balthasar (1937)
of Svarinella inexspectatal.

1967 Slovakia Belianske Tatry Mts., Sumivy pramefi near Tatranska Kotli- ~ Stehlik (1970)
navillage, 850-950ma.s.l., 7.ix.1967, 1 @, P. Lauterer Igt.

1971 Austria Diirnstein-Wachau, 14.v.1971, 1 &, H. Bergmayer Igt., Rabitsch (2000)
coll. Oberosterreichisches Landesmuseum.

1972 Bulgaria Rila Mts., slope of Mt. Maljovica near Rilski Manastir, ~ Stusék (1976)
1300m a.s.l., 3.viii.1972, 1 &, Z. Jindra Igt.

1987 Estonia Aakre, 1.vii.1987, 1 spec. swept on a dry meadow, M.  Coulianos (2003)
Marits Igt., coll. Zoological Museum of University of Tartu.

1989 Slovenia Ilirska Bistrica, Stanga [1101 m a.s.1.], 8.vii.1989, Brelih ~ Gogala (1991)
lgt.

2001 Finland Hamina Vilniemi, sea drift, 23.v.2001, 1 spec., S. Kar-  Albrecht et al. (2003)

jalainen Igt.
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2001

2003

2005

2017

Finland

Finland

Finland

Slovakia

Vehkalahti Matinsaari, sea drift, 23.v.2001, 1 spec., S.
Karjalainen Igt.

Hamina Vilniemi, sea drift, 15.v.2003, 1 spec., S. Kar-
jalainen Igt.

Hiukkajoki near Punkaharju, Mikkeli district, 9.viii.2005,
1 4, S. Rietschel Igt. et coll.

Nizke Tatry Mts., Svarinska dolina valley, 700720 m
a.s.l, 9.viii.2017, 1 @ 1L, V. Hemala Igt. et coll.

Albrecht et al. (2003)
Albrecht et al. (2003)
Rietschel (2006)

this paper
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