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Tygarrup javanicus (Chilopoda, Geophilomorpha) — an exotic species
that has reached Poland
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Abstract: For the first time in Poland, centipedes of a tropical species Tygarrup javanicus (Attems, 1907)
(Geophilomorpha) were found in the hothouses with the tropical vegetation of the Botanical Garden in
Wroctaw. This Asian species has increasingly been reported from European greenhouses. Its spread is
facilitated, among other factors, by small body size and parthenogenesis. In Poland one should also expect
other exotic species which have already been found in neighbouring countries.
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Introduction

Chilopoda are a group of predatory
terrestrial arthropods living in the soil. They
are found both in deep soil, as well as on the
surface — in leaf litter, dead wood, under
stones, bark, etc. Sometimes transported with
the soil, even beyond their natural range of
occurrence, centipedes may find conditions
suitable for survival in a new place where they
persist for a long time and even spread. Two
species of centipedes introduced in this way
to Poland were found recently: the
Mediterranean species Henia vesuviana
(Newport, 1844) (Le$niewska & Lesniewski
2008) and the Central and West European
species Haplophilus subterraneus (Shaw,
1789) (Lesniewska & Wojciechowski 1992).

Ever since people have become aware of
the dangers that alien species may pose to
native faunas and floras, interest in
environments such as greenhouses and
hothouses among scientists has increased
(Kenis & Branco 2010). The artificial habitats
of greenhouses are invaded by species that
are carried over accidentally along with exotic
plants and soil. Soil animals, such as
myriapods, including Chilopoda, are easily
carried over by humans along with
horticultural soil and plants. Artificial habitats

of greenhouses provide them with ideal living
conditions. Humidity and temperature (both
of soil and air) — factors that are essential to
myriapods — are usually high here, which is
why many Myriapoda species prefer
greenhouses (Lewis 1981, Voigtlander 2011).
Food is also available, but there are almost no
natural enemies. Given this situation, some
species breed in great numbers. Alien species
may try to get out and spread outside the
greenhouse, but most often they do not
succeed. The difference in climatic conditions
between artificial and natural environments is
often too great. Tropical species are not able
to survive winter frosts or summer drought
that may occur in temperate climates.
Sometimes, however, alien species get out of
greenhouses and if they find the right
conditions, they become acclimatized, spread
and can pose a threat to native fauna
(Moszynski & Urbanski 1932, Urbanski 1950).
In addition to species carried over from
other countries, native species also enter the
greenhouses. They can wait out unfavourable
conditions in the greenhouse or even inhabit
it permanently. Oligochaetes, crustaceans,
arachnids, myriapods, and snails are just a few
examples of invertebrates that can be found
in greenhouses (Moszynski & Urbanski 1932).
In recent years, a number of studies

52



Polish Journal of Entomology 89 (1) 2020

provide data on centipedes from European
greenhouses (e.g. Enghoff 1975, Andersson et
al. 2005, Barber 2005, 2009a, 2009b, Lee
2005, Lewis 2007, Geoffroy & lorio 2009,
Stoev et al. 2010, Decker & Hannig 2011,
Decker et al. 2014, Tuf et al. 2018). The
presence of tropical Chilopoda species
introduced from various regions of the world
has been reported from them. Polish
hothouses and greenhouses have not
previously been a subject of special studies on
myriapods. It is only in the course of other
research that centipedes, thus far always
belonging to the native fauna, were
occasionally caught (Kaczmarek 1979, 1980).
Since 2016, we have been conducting
research on the Chilopoda of Polish
greenhouses. In this work, we discuss a
species found in Poland for the first time.

Material and methods

Centipedes were collected by hand from
under bark, litter, stones and flowerpots in
April, July and October 2018 in the
greenhouses of the Botanical Garden in
Wroctaw, Poland.

The Botanical Garden of the University of
Wroctaw was founded in 1811 in a post-
fortification area (approximately 5 ha). The
origin of the collection is traced back to 427
plants. Currently, the area of the Garden
covers 7.4 ha (and 0.33 ha under glass) and it
is inhabited by approximately 7 500 species of
greenhouse and soil plants (Mularczyk 2002).

Fig. 1. Tygarrup javanicus — female, habitus.

Fig. 2. Tygarrup javanicus — head capsule and first
tergites.

Fig. 3. Tygarrup javanicus — forcipules.
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Fig. 5. Tygarrup javanicus — female, posterior extremity,
ventral.

Fig. 6. Tygarrup javanicus — female, posterior extremity,
dorsal.

Photographs of specimens used in the work
were taken by Laboratory of Electron and
Confocal Microscopy (Faculty of Biology,
Adam Mickiewicz University, Poznan).

Results

In the greenhouses with the tropical
vegetation of the Botanical Garden in
Wroctaw, one of us (A.D.) collected 36
specimens (females) of Tygarrup javanicus.
The species had not been recorded in Poland
previously.

Tygarrup javanicus belongs to the family
Mecistophalidae, so far represented in Poland
by one native European species — Dicellophilus
carniolensis (C. L. Koch, 1847). All the
specimens of the newly recorded species fit
redescriptions and illustrations by Titova
1983, Lewis & Rundle 1988, Bonato et al.
2004, Bonato & Minelli 2010. This species is
easily distinguishable from all the known
Chilopoda species  in Poland.  The
characteristic features of T. javanicus include
among others: small body — to 20 mm long,
color — pale yellow with brownish-orange
anterior end, number of leg pairs — 45 (Fig. 1).
Head is longer than wide, cephalic capsule has
a transverse suture (Fig.2). Forcipular
coxosternite, forcipular trochanteroprefemur
and tibia have denticles (Fig. 3). Forcipular
tarsungulum has no basal denticle (Fig. 3).
Anteriormost 10 or 11 sternites have
scattered pores medially. The median
thickenings are present on sternites 2-16
(Fig. 4). Last sternite is subtriangular,
subequally long and wide at base. Each
coxopleuron has about 15 — 20 ventral and
lateral pores and a pair of larger ones at edge
of the sternite (Fig. 5, 6). However, smallest
juveniles may have not coxal pores (Fig. 7).
Anal pores are present.

Discussion

Thus far, the following centipede species
have been reported from Polish greenhouses:
Geophilus  electricus  (Linnaeus, 1758),
Geophilus flavus (De Geer, 1778), Lamyctes
emarginatus (Newport, 1844), Lithobius
forficatus  (Linnaeus, 1758), Stenotaenia
linearis (C.L. Koch, 1835), Strigamia crassipes
(C.L. Koch, 1835) (Kaczmarek 1979, 1980) and
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Fig. 7. Tygarrup javanicus — terminal segments of a
juvenile specimen, ventral.

in the course of our research Cryptops hortensis
(Donovan, 1810), Lithobius crassipes L. Koch,
1862, L. lapidicola Meinert, 1872, L. microps
Meinert, 1868, Schendyla nemorensis (C. L.
Koch, 1837) (unpublished data). These species
are commonly found in our country.

Tygarrup javanicus is a species recently
frequently reported from greenhouses in
Central Europe. It is a South Asian species,
described from Java by Attems (1907). Then
the species was also reported from Indochina
(Attems 1938, 1953), Seychelles (Demange
1981, Bonato & Minelli 2010), Cambodia and
Vietnam (Titova 1983) and the Hawaii Islands
(Bonato et al. 2004.) T. javanicus was carried
over to greenhouses in Great Britain (Lewis &
Rundle 1988, Barber 2009b), Austria (Christian
1996), Germany (Decker et al. 2014), and also
the Czech Republic and Slovakia (Tuf et al.
2018) (Fig. 8). The species was found recently
in the hothouse of South Siberian Botanical
Garden (Altai Krai) as new for Russia
(Nefediev 2019).

Tuf et al. (2018) underline the adaptations
that facilitate the species of Chilopoda not

only to settle in greenhouses, but also to
survive in these artificial conditions. These
include small body sizes as well as
parthenogenesis. The first of these features
increases both the likelihood of transfer, even
with a small amount of soil, as well as the
possibility of hiding and surviving adverse
conditions. Parthenogenesis makes it possible
to generate a large population in a short time.
The aforementioned authors (Tuf et al. 2018)
also draw attention to the frequent instability
of the population of centipedes carried over
to the greenhouse due to the use of plant
protection products that can deprive animals
of life or food. Temperature and humidity
changes outside the tolerance range of the
species are also very unfavourable, because
they can cause disturbances in the population
size until its total extinction.

Our research covered several types of
greenhouses, including greenhouses with
decorative flowering plants, vegetables,
mushrooms, etc. T. javanicus was caught only
in greenhouses with tropical plants, where
high humidity and air temperature are
maintained throughout the year.

According to Kaczmarek (1979) Polish
greenhouses are inhabited by native species
of Chilopoda exclusively but tropical species
are found among Diplopoda and Isopoda —
groups that usually accompany centipedes in
their natural habitats. According to this
author (Kaczmarek 1979), it is easier to
introduce and maintain herbivorous and
saprophagous species of Diplopoda and
Isopoda under artificial conditions (due to
their stronger association with plants and
slower movement) than predatory and fast
centipedes.

It seems to us that the species we reported
could have lived in Polish greenhouses for a
long time. It is due to their small size that the
chances of noticing them by accident were
slim, and this was the nature of all the
previous reports from Polish greenhouses.

However, possibly, the absence of previous
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Fig. 8. Distribution of Tygarrup javanicus in European greenhouses (after Tuf et al. 2018, updated); the red dot — the

Botanical Garden in Wroctaw, Poland.

reports on the species that we found could be
attributed to political and economic reasons.
In the years when Kaczmarek conducted
research (1950-1991), Poland belonged to the
Council for Mutual Economic Assistance and
therefore its trade relations were very limited.
The fact that the species composition in our
greenhouses is probably close to that of other
similar European facilities can be attributed to
the current opening of borders and extensive
trade exchange. Thus it can be expected that
Polish greenhouses are inhabited by other
alien species, such as Cryptops doriae Pocock,
1891, Lamyctes coeculus (Brolemann, 1889),
L. africanus (Porath, 1871), Pectiniunguis
pauperatus Silvestri, 1907 or Polygonarea
silvicola Lawrence, 1955 reported from other

European greenhouses (e.g. Andersson et al.
2005, Stoev et al. 2010, Enghoff et al. 2013,
lorio 2016, Danyi & Tuf 2016, Decker et al.
2017).

The list of Chilopoda species in Poland can
therefore be longer — it can include
greenhouse species or other species carried
over particularly to synanthropic habitats, as
well as species living in less researched
regions.

Newly found in Poland tropical species
does not currently threaten the native
centipede fauna, because it depends on high
temperature and humidity throughout the
year and in the Polish climate it would not be
able to survive in winter outside the
greenhouses.
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Over several years of research conducted
in the Wroctaw Botanical Garden (Lesniewska
2012), T. javanicus has never been found
outside of the greenhouses.

The species structure of Chilopoda in Polish
greenhouses should be more thoroughly
studied in the near future in order to assess
possible threats to native fauna and to take
necessary precautions.
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