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Abstrakt

PredloZzen& diplomova praca sa skladd z dvoch satngsh manuskriptov, prom
obidva pojednavaju o suchozemskych rovnakonézkatfpadnych Karpatoch.

Prvy manuskript sa zaobera spmostvami suchozemskych rovnakonoZziek
Bilych Karpat, s oladom na ich rozSirenie v Zapadnych Karpatoch. Viyskwebiehal
na 26 lokalitach (lesné, dde aj zmieSané biotopy) a Studovani Ziehovia boli
ziskavani v obdobi rokov 2003 az 2009 pomocou #odnedchytu: zemné pasce,
tepelna extrakcia pddnych vzoriek, tepelna extalmiesevov opadu a individualny
zber. Celkovo bolo zaznamenanych 16 druhov a l@pdilemé bohaté spalenstva (7-10
druhov na polovici lokalit). Medzi spalenstvami obyvajucimi lesy a spoenstvami
lUk a pastvin existuju rozdiehArmadillidium vulgarea Trachelipus rathkiipreviadali
na ldkach a pastvinach, zdtia Protracheoniscus politusa Ligidium hypnorum
dominovali v lesoch. NajzaujimavejSimi faunistickymysledkami boli nalezy 2
reliktnych druhov a to karpatsky endemtityloniscus mariaeaLigidium germanicum
ktory ma vCeskej Republike len ploskovité rozsirenie.

V druhom manuskripte sa pojednava o spetstvach suchozemskych
rovnakonoziek v dubovo-hrabovych lesoch na Uzendti@avy. Ziva@ichovia boli
zbierani pomocou metédy priesevu opadu v rokoch9, 12900, 2005 a 2006 na 8
lokalitach, préom va&Sina lokaliit prinalezi Malych Karpatom. Hodnoteriym
environmentalnymi faktormi boli vek lesa, krovinop®schodie, pH, obsah dusika
amnozstvo humusu v pbde. Celkovo sme ziskali 10halr a relativne bohaté
spolatenstva (3-7 druhov), ale zloZené s beznych druRoetracheoniscus politus
Porcellium collicola boli najpa@etnejSimi druhmi. Medzi spatenstvami prirodnych
a antropogénnych lokalit boli ndjdené malé rozdiglgohorozmerné techniky potvrdili
vek lesa, krovinové poschodie a pH ako najdolesigejfaktory, ktoré ovplykuju
Strukturu spol®enstiev.

Kracové slova: ziziavky, Oniscidea, Bilé Karpaty, MKlgpaty, Zapadné Karpaty
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Abstract

The submitted thesis is composed of two individaahuscripts and both deal with the
terrestrial isopods in the Western Carpathians.

The first manuscript is devoted to terrestrial m®gommunities of the White
Carpathians with regard to distribution of woodlice the Western Carpathians.
Research was conducted in 26 localities (foreseégdows and mixture of biotopes) and
studied animals were obtained between year 2002@0€ by using 4 methods: pitfall
traps, heat extraction of soil samples, heat ettmacof sieved litter and manual
sampling. In total, 16 species were recorded aclidl communities were found (7-10
species on half of localities). There are someediffices between communities
inhabiting forests and these inhabiting meadowsastures. Armadillidium vulgare and
Trachelipus rathkiipredominated on White Carpathian meadows and meastwhile
Protracheoniscus polituandLigidium hypnorumpredominated in forest habitats. The
most interesting faunistical records are two refipecies, Carpathian endemit
Hyloniscus mariaeand Ligidium germanicun{in the Czech Republic found with only
patchy distribution).

The second manuscript is devoted to the communatigerrestrial isopods in
oak-hornbeam forests on the territory of Bratisla&kaimals were collected, using a
method of litter sifting, in years 1999, 2000, 20&3d 2006, in 8 localities, where
majority of studied localities belongs to the lsttiCarpathians. The evaluated
environmental characteristics were the age of fpoewver of shrub layer, pH, content of
nitrogen and amount of humus in soil. Overall weorded 10 species. Relatively rich
communities were found (3-7 species), but they wemeposed mainly of common
species.Protracheoniscus politugnd Porcellium collicolawere the most abundant
species. There are little differences in compaositb communities between natural and
anthropogenized sites. Multivariate techniques akag that age of the forest, shrub
layer and pH are the most important environmeraators influencing structure of
assemblages.

Key words: woodlice, Oniscidea, White Carpathiahgtle Carpathians, Western
Carpathians
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1 Introduction

The submitted thesis is composed of two individnahuscripts. The first manuscript is
devoted to terrestrial isopod communities of theit&/ICarpathians with regard to
distribution of woodlice in the Western Carpathiafke second manuscript deals with
communities of terrestrial isopods in oak-hornbeéonests on the territory of
Bratislava, while majority of localities lies indharea of the Little Carpathians. The aim
of both studies was to contribute to the knowledfeCarpathian isopod fauna; the
results of our work can provide good backroundnmifation about the part of Western
Carpathian isopoda and allow comparative analygls ether parts.

The Carpathians form a great natural formationauatlsern and eastern part of
Central Europe. Out of all the basic formationsBaorope (Kral 1999), this area
(together with the Alps) is the most vertically amorizontally segmented. During the
glacial periods, the Carpathians represented rafufgir a great number of plant and
animal species and the region from where the pmstgl flora and fauna were
spreading. The Carpathians are included in theofigilobal biodiversity hot spots as
one of the world’'s key Palaearctic montane ecoregi®wing to its relatively intact
habitats and particularly extensive forest commexthe Carpathians are one of
Europe’s most valuable refugia of primeval foreatirfa (Witkowski et al. 2003).
Carpathians has a remarkable natural and cultusatalge and represents unique
ecosystem with an exceptionally high biological edtsity rate. A considerable high
number of endangered species and nearly 4,000 gadahplant species, can be found
in the Carpathians. Speaking in numbers, thatnm®si 30% of the total European flora
(Ruffini et al. 2006).

Investigations prove that woodlice play an importasie in decomposition of
dead plant material (Hassall et 4087). Terrestrial isopods represent one of then ma
groups of the soil macrofauna, which are taking pathe proceses of soil-forming and
decomposition, nevertheless this group is stilit aéglected by the research works. Our
knowledge of Central and Eastern European distabubf isopods is far from
comprehensive. The noticeable development in isoptutlies in all Carpathian
countries started after the political changes iB9lHowever, there is still majority of
biodiversity valuable areas, which are insufficigrexplored from the soil fauna point



of view. Our work can provide essential data, abaoting to the knowledge of the
Carpathian isopod fauna.
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2 Terrestrial isopods (Isopoda: Oniscidea) of the White
Carpathians (Czech Republic), with regard to distribution

of woodlice in the Western Carpathians

Jana Strichelovg Ivan H. Tuf, Karel Tajovsky

!Department of Ecology and Environmental SciencesadRy University, Olomouc,
Czech Republic

%Institute of Soil Biology, Biology Centre AS CR,wi., Ceské Budjovice, Czech
Republic

Abstract

This paper presents data concerning terrestrigiod® of the White Carpathians,
investigated during years 2003-2009 on 26 meadaiupa as well as forest localities.
By using combination of 4 methods, we recorded dé€cies, belonging to 8 families.
The most common species wegotracheoniscus politysTrachelipus rathkiiand
Ligidium hypnorum.Generally speaking, woodlice communities in thisaaare very
rich; for example, half of the explored communitiesnsisted of 7-10 species.
Communities are influenced by character of thedmetand geographical location.
Communities situated in the forest ecosystems weresiderably richer than ones,
found in the meadow/pasture ecosystems. We wolkdl th emphasize high nature
conservancy value of the area, as we found ladgktafduced and cosmopolitan species

as well as 2 relic speciedyloniscus mariae@ndLigidium germanicum

Key words: Isopoda, Oniscoidea, woodlice, Whitega#nians, Western Carpathians

Introduction

The Carpathians form a great natural formationoutisern and eastern part of Central
Europe. Out of all the basic formations in Eurojpes area (together with the Alps) is
the most vertically and horizontally segmented (KIr899). The main reason for this
segmentation phenomenon is its age, which rarksi@ng one of the youngest parts of
Europe. At the very end of Tertiary, the sea reé¢@arom lowlands and basins

surrounded by mountain parts of Carpathians, wpieviously elevated at the end of



Mesozoic. During the glacial periods, the Carpathisgepresented refugia for a great
number of plant and animal species and the regmm fwvhere the postglacial flora and
fauna were spreading.

The Carpathian range measures app. 1500 km anadsxien the area of
203 000 km. There exists no standardized division of the @dnipns area, accepted in
all Carpathian countries. According to the Czeclov& and Polish geography, the
entire Carpathian chain is usually divided into theee major parts (see Figure 1): the
Western Carpathians (Czech Republic, Poland, Slayakungary), the Eastern
Carpathians (SE Poland, eastern Slovakia, Ukral®@nania), and the Southern
Carpathians (Romania, Serbia). It has to be memdiothat Romanian geography
divides Carpathians into the Western, Southerntefasand Northern, which are

according to our conception Western (Kral 1999).

BA
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Figure 1: Division of the Carpathians. 1=Outer Western @#rans, 2=Inner Western Carpathians,
3=Outer Eastern Carpathians, 4=Inner Eastern Gagpet 5=Southern Carpathiansy@estern
Romanian Carpathiang=Transylvanian Platea@=Serbian Carpathians, a=Vistula, b=Danube, &alis
d=Sava, e=Dnestr, f=Prut, CZ=Czech Republic, SKv&k@, PL=Poland, UA=Ukraine, RO=Romania,
AT=Austria, HU=Hungary, HR=Croatia, BA= Bosnia aHérzegovina, RS=Serbia, BG=Bulgaria
(sensu http://en.wikipedia.org)

According to wikipedia, the geological border betwethe Western and Eastern
Carpathians runs approximately along the line saot north) between the towns
Michalovce - Bardejov - Nowy#8z - Tarnow. In older systems the border runs nmre

the east — at the line (north to south) along itvers San and Ostawa (PL) — the town of



Snina (SK) — river Tur'ia (UA). Biologists, howeysahift the border even further to the
east.

In the target area, the Western Carpathians, wedcgtmguish 4 geological
zones: outer flysh zone, zone with isolated limestaocks, central zone with
transformed and underground ingenous rocks andstone sediments and inner zone
with overground ingenous rocks. The area of theté&/e<Carpathians comprises about
70,000 kmz.

In this paper | would like to summarise studiesulterrestrial isopods in the
Western Carpathians. The area of the Western Gaapatstretches on the territory of 4
states, mostly on Slovakian territory. Other paftthe Western Carpathians are situated
in the Eastern part of Moravia in the Czech Remubiorthern part of Hungary and
southern part of Poland. Existing data about tareksisopods from the Western
Carpathians are presented in the Table 1 (shorisgl.

The noticeable development in isopod studies intredse countries started after the
political changes in 1989. The importance of nattoleservation became stronger and
the new governments initiated the establishmembarfiy new nature reserves. The first
step of natural protection measures was the pressesment of the species richness.
There is still majority of valuable areas, in théodwversity sense, which are
insufficiently researched from the soil fauna pahtview.

Terrestrial isopods represent one of the main granfpthe soil macrofauna,
which are taking part in the proceses of soil-fergniand decomposition. It is
appropriate group for research, knowing that theg @cologically important
decomposers and that some of the species are eossids bioindicators (Hopkin et al.
1986, Paoletti & Hassal 1999). Further, simple aoahomically undemanding methods
can be used for study (Tufova & Tuf 2003). Teriiastsopods inhabit different types of
biotopes from lowlands to hills, from grasslanddcests.

For comprehension of ecological demands and digiob of species, it is
important to study fauna on larger geographicaisuoy obtaining numerous material of
specimens and using many different methods onrdiitebiotopes (@hlavsky & Tuf
2009). Terrestrial isopods of the Czech Republicewexplored this way in the
northwestern Bohemia (Flasarova 1995), the souttdomavia (Tajovsky 1998a),
Labské piskovce PLA (Tajovsky 1997), Palava PLA|@Vsky 1995), Podyji NP
(Tajovsky 1998b) and Kokinsko PLA (Tajovsky 2006).



In this study we present data trying to cover nuafsthe biotope types of the
White Carpathians. The results of our work can g®\good backround information
about the part of the Western Carpathian isopodapanmit comparative analysis with

other parts.

Czech Republic
Western Carpathians cover the area of easternopdoravia. Exploration of isopod
fauna in the Czech part of Carpathians was indidig Frankenberger (1941, 1942,
1944, 1954, 1959). He states findings of severa&cigg for Palava hills, Giby,
Vsetinske vrchy Hills, Vizovice, Beskydy and Whi@arpathians. One of the most
interesting findings was the finding dflyloniscus maria@n Solanec (Vsetinske vrchy
Hills). Frankenberger (1944) found new speciEschelipus difficilisin Beskydy
(mentioned ag. waechtlen). Flasarova (1958) investigated isopod fauna ietvske
Hills and Cltiby and recorded 10 species, important Carpathiament Hyloniscus
mariae was present too. Spitzer et al. (2007), who ingastd soil fauna in fir-beech
forests of the Vsetinske vrchy Hills (by pitfalepping only), found 4 isopod species
and consider onliigidium germanicunas interesting one.

As for White Carpathians PLA, only Czech side iplexed. Tajovsky (2008),
Tuf (unpublished faunistical inventories), Miku20p4) and Strichelova (2008) studied
isopods here. Tajovsky focused on meadow and grasocalities. He carried out a
research within the wide project aiming to find tht options of grazing on permanent
grasslands in the White Carpathians, from the baydity preserving point of view, as
well as economical point of view. Besides the fnmgdof negative impact of intensive
grazing on abundance and species richness of amilaf he described 14 species of
terrestrial isopods in the White Carpathian grasida There were found species with
wide ecological valence, as well as species witlh haffinity to woodland or to
moisture. Faunistically interesting is discoverylLagidium germanicumn this area,
due to its patchy distribution known only from fdéocalities in Moravia and discovery
of Porcellionides pruinosysvhose northern margin of the natural distributies here.
Recently Tuf, Mikula and Strichelova explored mugirfbrest localities of White
Carpathians (8 species found) as a part of fagalsinventories of soil fauna in
protected natural sites.

First complex study about isopod fauna of PalavA Rlas made by Tajovsky

(1995). There were found 16 species, representingo3f total number of terrestrial



isopods in the Czech Republic. Faunistically irdeng areArmadillidium zenckerand
Armadilidium versicoloy before known only from several localities in tzech
Republic.

As stated in Flasarova (2000), the check-list ofesdrial isopods of the Czech
Republic contains 42 species, but after the disgowd new speciesPhiloscia
muscorum(Saska 2007) this number increased to 43 spelesrichest species area is
Kokotinsko PLA with 20 species (Tajovsky 2006). In tevfmareas that belong to the
Carpathians, the richest areas are Palava NP and/itite Carpathians PLA, both with
16 species.

Slovakia
Western Carpathians cover the main part of Slovakiankenberger (1940) was the
first one who studied isopods in this area. He gheesystematic overview of all the
discovered species from many different localitldstil then, 34 species were recorded -
Carpathian specigdyloniscus mariaevas found in Tatry (High Tatras), Nizke Tatry
(Low Tatras) and Lewské vrchy Hills. Later, Frankenberger (1959) puid the
monograph Oniscoidea as a part of Fauna of the HOsbmvak Republic, where he
mentions rarer findings. In a detailed study Fraezger (1964) devoted to the
systematic appraisal of the Slovak material ofspeciesOrthometopon planum

We can consider the Little Carpathians as the masiprehensive studied area.
Flasarova (1980, 1986) described fauna of the d&iaé isopods of the Little
Carpathians by intensive sampling on more than ds@lities and had recorded 27
species. She also collected isopods from natuichlsgnanthropic habitats. Interesting
speciesHyloniscus transsilvanicugsingle locality in Slovakia) andirmadillidium
zenckneriwere reported. In 2005, Kuracina and Kabatova reked Devinska Kobyla,
which belongs to the Little Carpathians and recorti2 species. Finding dfrachelipus
arcuatus Armadillidium opacumand Armadillidium pictumare very interesting. The
other research (Tuf & Tufova 2005) was targeted nigaion description of the
communities in oak-hornbeam forests in this aré@cilova & Tuf (in press) recorded
10 species in the territory of Bratislava, durihg investigation of localities belonging
to the Little Carpatthians (except for 2 urban Qnesntil now, 30 species were
discovered in the Little Carpathians.

Gulicka (1985) examined soil and cave macrofauna ingklidarst regions and

recorded 19 terrestrial isopod species for SlovaksKand 14 species for Muranska



planina (Mur& Plain). Flasarova (1994) published data abouestnial isopods from
occasional samplings made by Dr. Jan Brtek, who eadlecting woodlice at several
localities in Slovakia, during the period 1962-19%{e recorded 20 species living in
both natural and synanthropic habitats. In papeutlisopods of Danube Lowland,
Flasarova (1998) mentioned some records from Highlaow Tatras, Slovensky kras
(Slovak Karst), Slovenské Rudohorie (Slovak Ore Ntains), Kremnické vrchy
(Kremnica Mountains) and Stiavnické vrchy (Stiaenidountains). In the last of the
mentioned areas, rare speciBsgchoniscus noricuswas found. Topp et al. (2006)
studied primeval forests situated in Central SleaalBeside the description of the
impact of coarse woody debris (CWD) on the distitou pattern of isopods and
millipedes living on the forest floor, 8 isopod sjes were recorded. Isopod density was
about six times higher at sites close to CWD thasitas distant from CWD. Hudakova
& Mock (2006) paid attention to isopods of PieniNgtional Park and described 13
species, including Carpathian endekiyioniscus mariae

Referring to the interesting species, big focus puatson the Carpathian species
Mesoniscus granigemhich for a long period of time, was consideredb¢ limited only
to cave biotops. In first studies, carried by Stralu(1939) and Frankenberger (1939),
this species was found in Domica, Jasovsk& andk&ilcaves. Complete information
about this species in Western Carpathians was diyeMlejnek & Duché& (2001).
They pointed out on occurence Misoniscus granigein endogenous localities, such
as in Nizke Tatry (Low Tatras) and Slovensky rdpy8k Paradise). The most southern
occurence of this species was discovered in Matrauritains in Hungary.
Comprehensive study about the subterranean fauriaeinNVestern Carpathians was
performed by KoSel (2007). He described conditidois the research in different
historical periods during 150 years, mentioned thk authors who focused on
subterranean fauna and all the cavernicolous spémigd during this period. Important
scientists who were engaged in subterranean isopsehrches were Géitia, Kosel,
Kov&s, Cupt&ik, Mock and Papa

Altogether there are 46 terrestrial isopod spemgesrded in Slovakia (Andrej
Mock, personal communication). Including synantledprms, there are 40 natural and
naturalized species. Other 6 species were foung inonjreenhouses. According to the
number of species, the richest areas are Littlgp&hians (30 species), Slovak Karst

(20 species) and Pieniny (19 species).



Hungary

Farkas (2007) pointed out that real developmenstaflies focused on Hungarian
isopods started very late, in 1996. Although thelists about Hungarian woodlice fauna
started over 150 years ago, there had been hamgllynformation about common, rare
or characteristic species and their distributioth& country, up to 1996.

Northern Medium Mountains cover northern part ofngary. It is a separate
geomorphological area belonging to the Western &hians. First faunistical data on
Hungarian terrestrial isopods were focused on stdstean isopod fauna and origin
from Aggletek Karst. Aggtelek Karst is geologicaltpnnected to the Slovak Karst.
Decidous forests with dominance of oak, hornbeamech, ash and maple, cover the
area. Baradla cave at Aggtelek Karst was investihdty Schmidl (1856), Dudich
(1932), Gere (1965) (in Forré & Farkas 1998) arml dthers. The most comprehensive
study of isopods in Hungarian Carpathians was e@@rdut by Vilisics et al. (2008),
once again in Aggtelek Karst. Ten species wererdecb by manual sampling only.
They also found rare and sensitive species sutheasnly Hungarian endemic isopod
Haplophthalmus hungaricugr Carpathian elemenfrachelipus difficilis Considering
the information about the low number of cosmopalita native generalist isopods,
authors asses this area as of high nature consgrweatue. This research aimed to
discover and observe soil and litter dwelling maorertebrates (Mollusca, Isopoda) in
and around the dolines of the plateau of Als6-Hedk special respect to microhabitat
characteristics. This was the first designed faimresearch on surface active oniscids
in the Aggtelek Karst area.

Forré & Farkas (1998) formed checklist, distribatimaps and bibliography of
woodlice in Hungary. In Carpathian part of HungaBf species were recorded.
Concerning Bilkk Mountains, Abraham et al. in 1956&avthe first ones to aim their
studies on hydrobiological and faunistical reseapeltly focusing on isopods (Forré &
Farkas 1998). More complex study about the teregéssopods of Bukk National Park
was carried out by Allspach (2006). Fifteen speewese recorded. The most notable
result is the record ohrmadillidium opacumsince it was the first time to record it in
Hungary.

New species for Hungarian isopod faub@idium intermediunwas recorded in
Zemplén Mountains, by Kontschan (2002). Later Komés (2004) published data

about isopod fauna of Hungarian Northern Mountaind recorded 14 species. Csordas



et al. (2005) observed 2 rare species in Zemplémuntins, Oniscus asellusand
Protracheoniscus major

Up to now, the check-list of Hungarian isopod fawwmprise 57 species
(Ferenc Vilisics, personal communication). The aredgth the highest rate of species
diversity of terrestrial isopods in the Carpathpgart of Hungary are Bikk Mountains
(24 species) and Aggtelek Karst (20 species).

Poland

Series of mountain ranges in southern part of Rblaalled Beskids, belong to the
Western Carpathians. Dominiak (1961, 1962, 19703 emagaged in the research of
Polish terrestrial isopods. His last comprehensreek (1970) describes all the species
inhabiting PolandLigidium germanicunandHyloniscus maria@ppear to be dependent
on Carpathian part of Poland. Altogether, Thereew&d species recorded in the
Carpathian part of Poland.

There are only few recent Polish data about teraéssopods in the Western
Carpathians. Sywula &dryczkowski (2000) published data on crustaceamguding
the terrestrial isopods) inhabiting Pieniny. Sinté species were recorded, they
considered this area as one with relatively higk d species diversity. Rare species
Trichoniscus provisoriugvas present. Two species attain the margin of iigton
range, Trachelipus difficilis(western margin) antigidium germanicun{northwestern
margin).

After Jazdzewski (1997), woodlice fauna of Poland includesspécies, but the
most probably this number needs to be updated. i@ensy the number of species,
Pieniny are the richest Carpathian area in Polantthis information can be influneced
by insufficient data, because no other comprehensgearches in the other Western

Carpathian parts of Poland were done.
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Table 1: List of terrestrial isopods inhabiting differentaggaphical units in the Western Carpathians.
References below the Table 1.

Moravian-Silesian Beskids*

Beskids®

Tatras®
Slovenské stredohorie®®

Palava®

Chfiby?

Vsetin Mts®

Low Tatras’
Pieniny®

Velka Fatra®

Mala Fatra®
Strazov Mts™
Povazsky Inovec™
Tribe¢™

Stredné Pohronie™
Slovak Ore Mts*®
Muraf Plain’
Slovak Karst®®
Aggtelek Karst™®
Zemplén Mts®
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Armadillidium opacum
Armadillidium pictum -
Armadillidium versicolor
Armadillidium vulgare
Armadillidium zenckeri
Cylisticus convexus +
Haplophthalmus danicus E T
Haplophthalmus hungaricus E T
Haplophthalmus mengii S e T R ST
Haplophthalmus montivagus - - - - - - - - - - - -
Hyloniscus mariae E e A S R
Hyloniscus riparius + -+ + + +

Hyloniscus transsilvanicus - -
Lepidoniscus minutus -+
Ligidium germanicum - -
Ligidium hypnorum - -
Mesoniscus graniger - - - - -+
Oniscus asellus S T I
Orthometopon planum EE T
Platyarthrus hoffmannseggii S T T
Porcellio laevis E T
Porcellio montanus L
Porcellio scaber
Porcellio spinicornis
Porcellionides pruinosus
Porcellium collicola
Porcellium conspersum - -+ + - -+ - - -
Porcellium recurvatum T T T
Protracheoniscus amoneus T T T T
Protracheoniscus major E T
Protracheoniscus politus + + + + + + + 4+ - -+ -
Trachelipus arcuatus E T
Trachelipus difficilis - -+ + + + -

Trachelipus nodulosus + +
Trachelipus rathkii + - -+ -+ +
Trachelipus ratzeburgii + + +
Trichoniscus noricus T T T
Trichoniscus provisorius - - - - - - -+
Trichoniscus pusillus + -+ - - -+ 4+ - -+ -
Trichoniscus pygmaeus - - - - - - - e e e e
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Number of species 16 3 11 7 5 101419 2 8 1410
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1: Tajovsky 1995; 2: Frankenberger 1941, 1942, 194&rankenberger 1942, Flasarova 1958, Spitzak €007; 4: Frankenberger
1941, 1942, 1944, Flasarova 1944; 5: Dominiak 1(®B&skid Slaski, Wysoki, Sadecki); 6: Frankenbei#t0, Dominiak 1970,
Flasarova 1994, 1999, Mlejnek & Dueh2001; 7: Frankenberger 1940, Flasarova 1999, MlefDuch& 2001; 8: Sywula &
Jedryczkowski 2000, Hudakova & Mock 2006 (PL+SK)Ffasarova 1994, Mlejnek & Duch2001; 10: Flasarova 1994; 11:
Frankenbereger 1940a; 12: Flasarova 1980, 198&diha & Kabatova 2005; 13: Frankenberger 1940Ftdnkenberger 1940
(territory of dicstricts Ziar nad Hronom,Bansk&aStiica,Zarnovica and western Zvolen); 15: Flasaf®4 (Vt&nik, Kremnica
Mts, Stiavnica Mts, Zvolen, Ziar, Javorie); 16: fkanberger 1940, Flasarova 1999; 17: &ali1985; 18: Frankenberger 1940,
Flasarova 1994, 1999 , Gika 1985; 19: Forr6 & Farkas 1998, Kontschan 200Hsi¥s 2008; 20: Forré & Farkas 1998,
Kontschan 2004; 21: Allspach 2006, Forr6 & Fark@88l Kontschan 2004; 22: Forr6 & Farkas 1998, Mikj& Duch& 2001,
Kontschan 2004
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Material and methods

The target area, bilateral White Carpathians PlpAofiginal - CHKO Bilé Karpaty) is
situated on the Czech-Slovak border area. The Gaaxths 70 km long, with northeast
— southwest orientation and altitude varying frond 10 970 m. PLA was established in
year 1980 on the area of 747 knCharacteristic feature for southern part is thstv
complex of species-rich calcareous meadows, abogndith flowers and disperse
solitaire trees. The aspect of countryside in etmiart of PLA was created in the period
between 17. and 18. century, during Wallachian ruabtion. It is distinguished by
scattered houses, alternating forest and non-faresis with mozaic of wetlands, small
forests, shrubs and patches. Northeastern parituatesd in higher altitude and is
covered mainly by old-growth beech forests (Mackoet al. 2002).

Considering the Slovak part of the asgafar, there are no data about the soil
fauna published. Communities of terrestrial isopwdsbiting PLA on the Czech side
have not either received much attention in theasgojpogical researches in the past, but
some publications exist.

Four methods were used on 26 localities in differextural habitats in the White
Carpathians, Czech Republic, between 2003 and 200fas manual sampling at
favourable microsites, pitfall traps (different nloens at localities), heat extraction of
soil samples (3-5 samples, several times per ybagt extraction of sieved litter (on
some localities). The majority of localities wersearched intensively for 1-2 years.
The short description of localities (for more ditdicharacteristics see Mackav et al.
2002) is given below:

1. Okrouhla — 49°2'48"N, 18°3'27"E, Nature reserve)-685 m a.s.l., forest with
dominance offFagus sylvatica(Quercus, petraea, Acer pseudoplatanus, Acer
platanoides, Tilia cordata, Ulmus glabra, Ceraswsum, 130 years old

2. Sidonie — 49°3'9"N, 18°4'24"E, Nature reserve, 886-m a.s.l., forest with
dominance ofagus sylvatical70 years old

3. Chladny vrch — 49°1'31"N, 18°0'32"E, Nature sigh50-575 m a.s.l., forest
(Carici pilosae-Fagetum 150-170 years old

4. Bilé potoky — 49°6'56"N, 18°1'39 "E, Nature reserd80-500 m a.s.l., 2
meadow enclaves bordered by mixed deciduous fdr26tyears old

5. Pod Vrchy — 49°4'37"N, 17°56'21"E, Nature sight03&¥0 m a.s.l., forest

(Carici pilosae-Carpetinum 70 years
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6. Javdina — 48°51'34"N, 17°40'27"E, National nature reeei835-970 m a.s.l.,
forest (dominance ofagus sylvatica, Dentario enneaphylli-Fagetum, &nio-
Aceretum)

7. Vapenky — 48°52'31"N, 17°38'27"E, Nature sight, 7@ m a.s.l., forest
(Carici pilosae-Fagetum

8. Uvezené — 48°54'30"N, 17°38'53"E, Nature sight,-890 m a.s.l., forest
(Carici pilosae-Carpinetum

9. Huté — 48°59'26"N, 17°54'30"E, Nature reserve, 450-b84.s.I., meadows and
pasturesAnthoxantho-Agrostietunwith forest fragmentsHagus sylvatica

10.Ve VI¢i — 48°55'47"N, 17°51'24"E, Nature reserve, 580-#2@.s.l, pastures
(Anthoxantho-Agrostietunmwith forest fragmentsHagus sylvatica

11.Hrozenkovsky lom — 48°5824"N, 17°52'15"E, abandbnguarry -
forest/meadow

12.Skali — 48°59'40"N, 17°52'53"E, rocky limestone outcrdprest Fagus
sylvaticg

13.Pod Zitkovskym vrchem — 48°59'11"N, 17°52'59"E, INatreserve, 480-620 m
a.s.l., meadows and pastur¥so{ion caninae Calthion with forest fragments

14.Pod Hribowiou — 48°55'58"N, 17°50'43"E, Nature sight, 550-6#0a.s.l.,
meadows and pasturesnthoxantho-Agrostietunwith dispersed trees

15.Brumov — 49°05°58 "N / 18°01°'59'E, 400 m a.sAstore
—49°06"15""N / 18°01°48"E, 400 m a.s.l., meadow

16.U zvonice — 48°56°23°'N / 17°47°20E, Natural $jgh 630-670 m a.s.l.,
meadow Anthoxantho-Agrostietum, Filipendulenjon

17.Lopenické sedlo — 48°56°20""N / 17°48°00""E, 70@.8l., pasture

18.Trnovsky mlyn — 48°53°47° "N [ 17°34°44"E, 450 ra.k, pasture / meadow

19.Jazevi — 48°52'18"N, 17°33'45"E, National nature reser340-473 m a.s.l.,
meadow Cirsio-Brachypodion pinnali/ pasture

20.Za&humenice — 48°53'42"N, 17°41'9"E, Natural sigh®0 m a.s.l., meadow
(Calthion, Sparganio-Glycerion fluitantis, Cirsio-Brachypodipmnati

21.Vyzkum - grassland/foregexperimental area for monitoring of successional
development of soil fauna), 430 m a.s.l.

22.Certoryje — 48°51'31"N, 17°24'42"E, National natveserve, 350-445 m a.s.l.,
meadow Cirsio-Brachypodion pinnatiwith dispersed treefercus sp., Tilia
sp)
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23.Drahy — 48°55'16"N, 17°38'16"E, Nature reserve,-B08 m a.s.l., meadow
(Cirsio-Brachypodion pinnali

24.Porazky — 48°53'8"N, 17°37'26"E, National natureerge, 540-610 m a.s.l.,
meadow Cirsio-Brachypodion pinnati, Angelico-Cirsietum rdeei

25. Strani — intensively grazed pasture

26.Ploginy — 49°8'18"N, 18°3'40"E, Nature reserve, 670-#89.s.l., meadow
with dispersed treeCarpinus betulus, Juniperus communis, Fagus syaati
Abies alba

The key of Frankenberger (1959) was used for isapoetification, valid nomenclature
followed by Schmalfuss (2003). We used Ward’s mettow cluster analysis of isopod

communities in the statistical programme JMP (SASitute Inc., 1995).

Results

In total, 16 isopod species (Table 2), belongin@ tamilies (see Supplement 1) were
captured in 26 localities in the White Carpathig@demmunities were formed of 1 to 10
species. Species with the greatest frequence wWweotracheoniscus politug19
localities), Trachelipus rathki(18 loc.) and.igidium hypnorun{18 loc.). These species
appear to be typical for the White Carpathians. Telict species were recorded,
Carpathian endemitHyloniscus mariaeon the locality Javina and Ligidium
germanicumon 10 forest localities. The community richestimmber of species was
found in the site Pod Hribawu (10 species), where the mozaic of meadows, igastu
and dispersed trees covers the area. Other riclmomities, in which 9 species were

found, were recorded in the sites Java, Pod Zitkovskym vrchem aritertoryje.
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Table 2: Survey of collected material of terrestrial isopdéeesent (+), not present (-). (For abbreviation
of localities by numbers see the chapter Matenidl methods.)

123456 7 8 91011121314151617 18192021 2223242526
Armadillidium vulgare - - e S
Cylisticus convexus e o ool a ool
Haplophthalmus mengii - - + - - - + - -
Hyloniscus mariae .- - e -+ - - - . -
Hyloniscus riparius - FoF o+ o+ o+ o+ o+ o+ - - + o+ o+ -
Lepidoniscus minutus + o+ o+ + - + o+ + - - yo- -
Ligidium hypnorum + + + + + + + + -+ -+ + + - 4+ - 4+
Ligidium germanicum + o+ o+ + o+ -4+ + o+ o+ - - P
Platyarthrus hoffmannseggii- - - - - - - - - - - - - _ o . 4. + + + - - -
Porcellionides pruinosus - - - - - - - . - - - o . o o o o o o o 4+ 4 - - -
Porcellium collicola e (N E A + o+ .-
Porcellium conspersum - - + - - - + o+ - - P
Protracheoniscus politus o+ o+ o+ o+ o+ o+ o+ o+ + o+ -+ -+ + +
Trachelipus rathkii o+ o+ 4+ -+ 4+ o+ o+ -+ +
Trachelipus ratzeburgii + + + + + o+ + + + + o+ + - - + - +
Trichoniscus pusillus -+ -+ + o+ + o+ -+ -+ o+ - - + + - -
Number of species 6 76 4809 6 7857 9103 4125438 7734

Similarity of communities of the White Car pathians

We compared localities according to presence/alesencpecies and the results in
cluster analysis are presented in Figure 2. Thet sinslar sites seem to be Okrouhla
and Chladny vrch. We can divide localities intorbups. The first one is composed of
northern forest sites with rich communities of éstrial isopods. Meadow sites from
central and northern part of area with medium-gommmunities are arranged into the
second group. The third group contains the ricleestlities from the central part of the
area and includes both forest and meadow. Thelfagrdup is formed out of southern
forest and southern meadow sites with rich commasitMeadow localities with the

smallest number of species are arranged into fitegiioup.
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Figure 2: The (dis)similarity of communities of terrestriabpods after their presence at locality.
(Numbers represent groups of similar localitieg, text above.)

1 Okrouhla
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Lopenické sedlo }

Trnovsky mlyn

Jazevei

Similarity of communities from geographic units of the Western Car pathians

We used data available from geographical unitsriggiey to the Western Carpathians
and our new data from the White Carpathians. Theyeveompared according to the
presence/absence of species and the results caeehen cluster analysis (Figure 3).
Areas were divided into 5 groups. The first oneludes areas with very rich
communities (14-16 species), the second group mmntamedium rich areas (8-12
species) from the central part of Slovakia. Moumtas areas, whekgyloniscus mariae
occurred, were arranged into the third group. Tdwrth group is formed out of the
areas with the smallest number of species (2-8ispecAreas with the richest
communities (20-30 species) are forming the fiftbup. The most similar areas are
Verka Fatra (SK) and Karancs Mts (HU), probably duestgall number of species

recorded.

16



Figure 3: The (dis)similarity of communities of terrestriabpods after their presence at geographic unit.
(Numbers represent groups of similar localitieg, text above.)
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Discussion

Altogether 16 species of terrestrial isopods werdrded on 26 localities in the White
Carpathians, using combination of 4 methods. FerGaech Republic, 43 species of
terrestrial isopods are known so far, which mehas gathered material represents 37 %
of the Czech fauna. Area of the White Carpathiarrgch for woodlice species, since on
the half of localities we found very rich commueg&icomposed of 7-10 species and
only on 4 localities 3 and less species. In congparwith other areas from the Western
Carpathians, it is the fifth richest area togethégh Palava (16 species), after the Little
Carpathians (30 species), Bukk Mts (24 speciesytélgk and Slovak Karst (both 20
species) and Pieniny (19 species). Little Carpathia the neighbouring area, so it is
expected that more species exist in the White Glaigoes and this area deserves more
attention, mainly the Slovak part. However, it h@ade mentioned that high number of

species in Little Carpathians can also be causedhbéyfact that Flasarova (1986)
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collected material in natural and anthropogenowos$opes (intravillan of villages) too,
while in all other species rich regions mentiongdpdlice were collected from more or
less natural biotopes. Urban environment offersatgire microhabitat diversity and
favourable conditions to synanthropic species, twhg proved by the fact that rich
communities of approximately 15 species can bedaunrthe cities (Riedel et al. 2009).
Since accessibility of calcium is an important ¢ector distribution of terrestrial

isopods (Sutton 1972), karst regions are richespacies than other (Vilisics et al.
2008). Usually in forest habitats, number of spgcie one locality can vary from 3 to 7
(Farkas et al. 1999, Tajovsky 2002), meaning theddt localities of White Carpathians
are very rich (6-10 species).

In our study, we tried to cover various biotopestted White Carpathians; in
total we had 8 forest sites, 10 meadow or pasiitee and 8 sites with mixture of both
types of environment. There are differences in Jioedspecies between forest
biotopes, agriculture cultivated sites and pastyeeg. Paoletti 1987). For example
Trachelipus rathkiiis very common, eurytopic species, known from dieg even from
pretty disturbed biotopes and biotopes in iniciahge of succession (Tajovsky 2001).
According to Schmidt (1997) this species usuallpids forests. However, it was
present nearly in all forest sites from our stutBaalt is known that species typical for
forests Lepidoniscus minutydrachelipus ratzeburgii, Protracheoniscus poljtuarely
penetrate to open habitats. This statement wasrewd in our study, excerpt fd?.
politus which abounded nearly on all the localities. Tgpiinhabitants of White
Carpathian meadows and pasturesAamaadillidium vulgareand Trachelipus rathkii.
Both are cosmopolitan and can colonise forest a&bA. vulgareis species introduced
to all parts of the world by human activities (Seliuss 2003), less common in forests
(Allspach 2006). Since it was present only in ooee$t locality — Vapenky (Nature
sight, a bit men-influenced), we consider Whiteg@ainian forest localities as naturally
valuable. Species with high affinity to woodlandy(oniscus riparius Trichoniscus
pusillug can be also found in grasslands (Sutton 19B8)tracheoniscus polituand
Ligidium hypnorumare typical species for forest habitats of Whitargathians
(Tajovsky 2008). We can assume that on the meadowsuntainous areas, there are
often hygrophilous and forest species, fauna gsit@lar to the one in the forests.
Although these are open ecosystems, there are hynaidd temperature conditions

similar to the ones in the forests (Tomescu e2@05).
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From the zoogeographical point of view, speciesnfreurope and Central
Europe are predominant (Schmalfuss 2003). Speaemd distribution from Central
Europe to Balkan Peninsula compose one big grbuminutus, P. politus, H. riparius,
P. collicola, L. germanicuin It may be explained by the fact that after thst Iglacial
period, significant amount of the present centtabpean fauna came from the Balkans
to the Carpathian basin (Farkas 2007).

Lack of introduced and synanthropic species shtwtsthere is small effect of
human acitivity on isopod fauna. Only one introdiicsepecies,Porcellionides
pruinosus was recorded, but the finding is faunisticallyemesting because the White
Carpathians seem to be nothernmost limit of itginal nature habitat (Southern Europe
and mediterranean region). lIts findings furthertim@re only from synanthropic sites
(Frankenberger 1959). Very important is record afrgathian endemityloniscus
mariae. It was found on Javma, national nature reserve with high biodiversigyue,
where old beech forests cover the area.

When evaluating the (dis)similarity of communitiesthe White Carpathians,
geographical as well as ecological gradient (characof the biotope -
meadow/pasture/forest) was evident. Evaluatiordis)gimilarity of communities from
different geographical units from the Western CHrjgas was more complicated,
because of the not well-proportioned scientificemtion. Some of the areas were
researched comprehensively due to more thorougares activity, from some of them
we have only sporadic records. White Carpathiarenged into group with Moravian-
Silesian Beskids, Tatras, Low Tatras, Pieniny, MUP&in and Slovak Karst. All these
(except M-S Beskids) were assessed as those withhigh biodiversity value (see
Supplement 2). White Carpathians were evaluatedvasable due to its high
biodiverzity (Webster et al. 2001).

In conclusion, we recorded 16 species for the W@aepathiansArmadillidium
vulgare and Trachelipus rathkiipredominated on White Carpathian meadows and
pasturesProtracheoniscus polituandLigidium hypnorumare common species for the
forest habitats of the White Carpathians. Detecechmunities are very rich (7-10
species on half of localities), especially in fareges. Moreover, two relic species,
Hyloniscus mariaeand Ligidium germanicumyvere recorded. Lack of introduced and
cosmopolitan species indicates high nature conseywaalue of the area. Results of our
work confirmed that diversity of habitats in the WéhCarpathians offers favourable

environment for rich communities of terrestrialpsds.
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Supplement 1: List of speciesrecorded in the White Car pathians
Phylum: Arthropoda
Subphylum: Crustacea
Class: Malacostraca
Order: Isopoda
Suborder: Oniscidea
Family: Ligiidae
Ligidium germanicunverhoeff, 1901
Ligidium hypnorunm(Cuvier, 1792)
Family: Trichoniscidae
Haplophthalmus meng(Zaddach, 1844)
Hyloniscus maria&/erhoeff, 1908
Hyloniscus ripariugC. Koch, 1838)
Trichoniscus pusillu8randt, 1833
Family: Platyarthridae
Platyarthrus hoffmannsegddrandt, 1833
Family: Philosciidae
Lepidoniscus minutu&C. Koch, 1838)
Family: Cylisticidae
Cylisticus convexufe Geer, 1778)
Family: Trachelipodidae
Porcellium collicola(Verhoeff, 1907)
Porcellium conspersurfC. Koch, 1841)
Protracheoniscus politugC. Koch, 1841)
Trachelipus rathki(Brandt, 1833)
Trachelipus ratzeburgijiBrandt, 1833)
Family: Porcellionidae
Porcellionides pruinosu@Brandt, 1833)
Family: Armadillidiidae
Armadillidium vulgare(Latreille, 1804)
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Supplement 2: Priority areasfor biodiversity conservation in the Carpathians
(http://wwf.panda.org/)
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Abstract

Terrestrial isopods were studied in 10 sites near the city of Bratislava. We recorded

10 species in total and communities were formechf®to 7 species. In all the sites,

Protracheoniscus polituandPorcellium collicolapredominated, other species occured
only occasionally. Main factors affecting structuriecommunities seems to be age of

forest, shrubs layer and pH.

Introduction

Terrestrial isopods belong to these groups of maitrofauna, which take part in soil-
forming processes. They are decomposers of orgaaiter and thereby they participate
in nutrient circulation in nature. Their food majirdonsists of plant residues, dead or
decomposed. As well, they play important role indaveb as a source of calcium for
insectivorous birds and other animals (Graveland ®angijzen, 1994). Terrestrial
isopods are the only one group of crustaceans edlaph terrestrial environment.
Countries around Mediterranean Sea are considerbd their cradle from where they
spread across nearly all over the world (Frankegdrer1944). Their biotopes are
situated from seacoast to high mountains. Cenabjfican species generally need
biotopes with lack of light, higher moisture andlde temperature.

Terrestrial isopods are frequently used as biomang model group of soil
invertebrates (Paoletti and Hassall, 1999), they studied for their relations to
environmental factors (Zimmer et al., 2000, Zimm@Q04, Jabin et al., 2004,
Gongalsky et al., 2005). The effect of urbanisabonvoodlice assemblages is apparent
in the abundance patterns of dominant species landelative distribution of isopod
species (Hornung et al., 2004, Vilisics et al., 20Wesides these studies, the fauna of
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terrestrial isopods was studied in several citieBadapest (Korsos et al., 2002) or
Olomouc (Riedel et al., in press) or KoSice (Palkova and Mock, 2008) too.

In the south-western Slovakia, terrestrial isopagse studied several times. Gilda
(1960) and Krumpal (1973, 1976) investigated impzfctlooding to woodlice in the
Svétojursky Sr.

Flasarova (1980, 1986, Flasar and Flasarova, 1888ribed the fauna of terrestrial
isopods of Little Carpathians Protected LandscapmA=PLA) by intensive sampling
on the more than 50 localities. The other reseamh targeted mainly on description of

communities in oak-hornbeam forests at the ardauffand Tufova, 2005).

Material and methods
Terrestrial isopods were studied at eight foresalities near or in Bratislava City. The
short description of localities (for more detaildthracteristics see Zlinska et al. 2005):
1. BR- Briezky — forestQuerco-Carpinetum melicetosum unifloya80-100 years
old, acid subsoil, 340 m a.s.l.)
2. DK1- Devinska Kobyla 1 — National nature resereee$t Querco-Carpinetum
melicetosum uniflorge 60-80 years old, acid subsoil, 340 m a.s.l.
3. DK2- Devinska Kobyla 2 — National nature resergge$t Aceri-Carpinetur
40-60 years old, in valley, neutral to alkaline snih 300 m a.s.l.
4. DK3- Devinska Kobyla 3 — National nature resereges$t Corno-Quercetury
60-80 years old, acid subsoil, 360 m. a.s.I.
5. KO- Koliba — ForestQuerco-Carpinetum melicetosum unifloya@0-100 years
old, acid subsoil, 380 m. a.s.l.
6. MD- Mlynska dolina — Forest antropogenized fragm@&100 years old, acid
subsoil, 190 m a.s.l.
7. HP- Horsky park — Fragmented and antropogenized, &@ 70 years old, acid
subsoil, 212 m. a.s.l.
8. DH- Dubravska Hlavica — ForesCérici pilosae-Fagetuin 80-100 years old,

acid subsoil, 350 m a.s.l.

Research was done in years 1999, 2000, 2005 an@. ZGOrestrial isopods were
collected from sites approximately once a montighteto nine times per year. We
started research on 5 localities in 1999 and inr6200alities DK3, MD and HP were

added. We used only one method — litter siftingeaAth locality we sifted a litter from
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1 n?, zoological material was separated using xeremecind animals were fixed in
75% ethylalcohol. Woodlice were identified by Frankerger’s (1959) monograph and
used classification is after Schmalfuss (2003).

We used Ward’'s method for cluster analysis of isopommunities in the computer
programme JMP (SAS Institute Inc., 1995). Quanti¢atiata were analyzed using the
programme CANOCO for Windows 4.5©. With Redundamalgsis (RDA) we
evaluated relations among distribution of specied anvironmental factors. Species
data weren't transformed and were centred by spe€ige model was evaluated using

Monte Carlo Permutation test with 499 permutations.

Results

In total, 2209 individuals of terrestrial isopodsldnging to 10 species were caught on
all 8 localities (Table 1). Communities are formfeom 3 to 7 species and the most
abundant species welReotracheoniscus politugs5%) andPorcellium collicola(39%).
Period 1999-2000 was more rich for isopods than oter years, when there were
obtained thrice more individuals in total than 303-2006.

DK1: Four species were recorded in this forest logalt. politus was the most
abundant species and represented 64 % of presgmbdiscommunity.Hyloniscus
riparius andOrthometopon planurwere found only in few specimens.

DK2: The richest community was found in this locality general,P. collicola
predominated, but in 2006 was missifg.polituswas found in every year in relatively
stable numbersH. riparius was recorded during whole period but only in few
specimens. Four other species were found irregulafiew exemplars.

DK3: We recorded three species in this localRy.collicola predominatedP. politus
represented 36 % of sampled material Hndparius was found only in one exemplar.
DH: In this locality, rich isopod community was preseP. politus predominated
during whole periodP. collicolaandTrachelipus ratzeburgivere abundant, tod@hen
we foundH. ripariusin few exemplars and one specimerQofplanum

KO: In this locality, three species were collectay. P. polituswas dominant (77 %)
and present during whole period of research. TwerospeciesP. collicolaandT.
ratzeburgiwere found in low abundances.

BR: Three species were collected in this localRy.polituswas present and dominant
species (93 %) in whole period of yeaks. collicola was observed only in 2006 and

only in one exemplafl. ratzeburgwas always found in few specimens, except 2005.
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MD: Rich isopod community, compound of five speciaslow abundances, was

sampled in this localityP. collicolawas dominant, but present only in 2006. In 2005

we recorded only two specieP. politus and O. planum each in one exemplar.

Trachelipus rathkiendArmadillidium vulgarewere found each in one exemplar.

HP: We recorded here rich isopod community, ®ocollicolawas predominant during

both yearsH. riparius, O. planum A. vulgareandCylisticus convexugere sampled in

few exemplars only in 20093.. ratzeburgiandT. rathkii were found in one exemplar in

both years. The isopdel polituswas missing.

Table 1: Survey of collected material of terrestrial isopdd&3, MD and HP were sampled for 2 years
only). (For abbreviation of localities see chaptkterial and methods.)

BR DKl DK2 DK3 KO MD HP DH sum
Hyloniscus riparius 0 1 19 1 0 0 10 8 39
Platyarthrus hoffmannseqggii 0 0 1 0 0 0 0 0 1
Orthometopon planum 0 5 2 0 0 4 0 1 12
Protracheoniscus politus 203 289 144 17 187 1 0 367 1208
Cylisticus convexus 0 0 0 0 0 0 3 0 3
Trachelipus rathkii 0 0 0 0 0 1 2 0 3
Trachelipus ratzeburgii 14 0 3 0 32 0 1 22 72
Porcellionides pruinosus 0 0 1 0 0 0 0 0 1
Porcellium collicola 1 159 515 29 25 28 83 20 860
Armadillidium vulgare 0 0 0 0 0 1 9 0 10

218 454 685 47 244 35 108 418 |2209

Seasonal distribution of terrestrial isopod spe¢iEgble 2) shows?. politusand P.

collicola as the species present in high density during whketgetation period. Two

other speciedl. ripariusandT. ratzeburgij were present through almost whole period,

with the peak in August and May-July respectivélie other species were recordable

occasionally only.

Table 2: Seasonal distribution of terrestrial isopods (ex@in concerning the whole material from 2 or
4 years). Black patch means over 50 ind., less patéh means from 10 to 50 ind., grey means uf@to 1
ind. (For abbreviation of localities see chaptetéfial and methods.)

vV V. VI VI vl IX X XXl

Hyloniscus riparius

Platyarthrus hoffmannseggii

Orthometopon planum
Protracheoniscus politus
Cylisticus convexus
Trachelipus rathkii
Trachelipus ratzeburgii
Porcellionides pruinosus
Porcellium collicola
Armadillidium vulgare
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We compared localities according to presence/alesehspecies and there are results in
cluster analysis (Fig. 1). Evidently aside is urlsga HP. Only on this site there wasn’t
common specieB. politusat all. Closest are sites BR and KO, two locaiéected by
pollutants of chemical factories until 1990. Amootper sites, we found no obvious

similarities.

Figure 1. The dissimilarity of communities of terrestrial pgmds after their presence at locality. (For
abbreviation of localities see chapter Material emathods.)

‘BR ———
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31



Figure 2: The RDA ordination biplot illustrating distributicof terrestrial isopods in relation to
environmental variables.
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The length of gradient in species data was shdhan 1.805 from that reason we
selected Redundancy analysis. RDA of isopod assgjaebland selected environmental
factors (Fig. 2) explain 99.3% of species vari&piliThe model is significant (F =
23.33; p = 0.0280). The first axis explains 60.4Bsmecies variability; the second axis
explains 38.7%.

Specied. riparius, P. pruinosusP. hoffmannseg@ndP. collicola preferred localities
with dense shrub layer and low age rathkii, C. convexusindA. vulgarewere present
at steeper localities with high content of nitrogerdT. ratzeburgiioccupied localities

with high amount of humus in soil.

Discussion

Until now, for the area of Malé Karpaty there weliscovered 30 species (Flasarova
1986, Kuracina and Kabatova 2005 cited in Hudakavé Mock 2006). In territory of
Bratislava we recorded 10 species. Communitiegméstrial isopods are formed from
3 to 7 species. We can consider them as relativehy because typical forest woodlice

community consists from 3 to 7 species (Farkad. 61999, Tajovsky 2002). Usually, in
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urban areas we can find richer communities, congpaseabout 15 species; it is
explained by higher diversity of microhabitats ities (Riedel et al. in press). Several
researches confirmed that species richness oktaaldsopods in urban localities is the
same or higher than richness of natural, not distilocalities (Hornung et al., 2007).
After Vilisics et al. (2007), there is a mass ocence of dominant species in natural
habitats such as forests.

P. polituswas dominant and the most abundant species initiesaBR, DK1, KO and
DH. On the other handp. collicolawas dominant and the most abundant in DK2 and 3,
MD and HP. Last two localities are anthropogenittedst fragments in fact directly in
the city of Bratislava. There were found rich conmities of isopods, formed of 5 and 6
species. From all the sites, only here we recomimopolitan specieA. vulgare
which is associated with men-influenced environreefither two specieq,. rathkii
andC. convexuswere recorded only at this site. These speces@mopolitan, too. In
most cases, new habitats are colonised by spedidsoad tolerance, mainly by
cosmopolitan species (Vilisics et al. 2007). As ¢ollected numbers of specimens is
concerned, these two sites have lowest abundarics®mods (together with DK3).
Explanation for this can be impact of anthropogeativity. Changes in abundance
would influence decomposition process and modifirient in the soil (Vilisics et al.
2007). Other reason may be relatively steep sldpieese sites.

In RDA analysis, age of forest growth turned out e the most important
environmental factor. Other important factors anger of shrub layer, pH, content of
nitrogen and amount of humus in soil. Soil hetenagfy could vary with phases of the
forest cycle, since humus forms change with the @fggees (Salmon et al., 2006).
SpeciesT. rathkii seems to be fixed on localities with high amouhhoemus in soil.
Young forest has high cover of E2 and it cause$ libundances of isopods. The
highest E2 is in DK2 (55 %), the site with the mggécies and the highest abundances
of them and with relatively young 50 years old &iréNe recorded here the richest
community of terrestrial isopods composed of 7 mgecMaximum environmental
heterogeneity is in the intermediate successiorseli8almon et al., 2008), in which
this forest appears. Other reason of high diversity be neutral to alkaline character of
soil with pH 7.32. Soil in the rest of sites isdaci

In conclusion, in Bratislava we described relagwath but typical isopod communities,
formed from 3—7 species with predomin&htpolitusandP. collicola These species

were present in stable abundances during whole ae@rother rare species appeared
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irregularly according to optimal climatic condit@nThere are little differences in
composition of communities between natural and raptbgenized sites. According to
analysis the most important environmental factampacting structure of assemblages

are age of the forest, shrub layer and pH.
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4  Summary

The submitted thesis aims to contribute to the Kadge of Western Carpathian isopod
fauna, since terrestrial isopods are often neglegteup of soil macrofauna. The object
of research were communities of the terrestrighdsts of the White Carpathians and of
oak-hornbeam forests on the territory of Bratisla@mainly from the localities
belonging to the Little Carpathians). The benefittioe research is presented by
providing good backround information about parttlid Western Carpathian isopoda
and permiting comparative analysis in the othetspar

Individuals of terrestrial ispods were collectesing four methods: pitfall traps,
heat extraction of soil samples, heat extractiosiebved litter and manual sampling at
favourable microsites. Research was conducted nauglocalities, forests, meadows,
pastures and anthropogenized fragments.

The first manuscript focuses on terrestrial isopodnmunities of the White
Carpathians and relations between isopod fauna lwfeNCarpathians and of different
geographic units from the Western Carpathians. fBays was put on determinating
distribution of the woodlice in the Western Carpatis by collecting all the published
data from this area. Studied animals from the W@#epathians were collected between
year 2003 and 2009, in 26 forest as well as meguhsiuire localities. The majority of
localities was intensively examined for 1-2 ye&ve recorded 16 species in the White
Carpathians. There are some differences betweemaarties inhabiting forests and
these inhabiting meadows or pasturdgnadillidium vulgareand Trachelipus rathkii
predominated on White Carpathian meadows and pma&stuvhile Protracheoniscus
politus and Ligidium hypnorumpredominated in forest habitats. Detected comrasit
were very rich (7-10 species on half of localitjesgpecially in forest sites. The most
interesting faunistical records are two relic speciCarpathian endemidyloniscus
mariae and Ligidium germanicum(in the Czech Republic found with only patchy
distribution). Lack of introduced and cosmopolitapecies indicates high nature
conservancy value of the area.

The second manuscript is devoted to the commugndieterrestrial isopods in
oak-hornbeam forests on the territory of Bratis|avhere majority of studied localities
belongs to the Little Carpathians. Animals werdeméd in years 1999, 2000, 2005 and
2006. Eight sites were examined 8-9 times per yasing only litter sifting. The
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evaluated environmental characteristics were tieechdorest, cover of shrub layer, pH,
content of nitrogen and amount of humus in soil. M&orded 10 species in the territory
of Bratislava, described communities are relativath (3—7 species), but mainly
composed of common speci€otracheoniscus polituandPorcellium collicolawere
predominant species, present in stable abundam@#é®r species appeared rarely,
irregularly and only in small numbers. There at#elidifferences in composition of
communities between natural and anthropogenized.sit

Results from those two Western Carpathian areaw shat great diversity of
habitats offers favourable environment for rich conmities of terrestrial isopods. On
the other hand, also in areas with high nature exwasicy value, there exist

cosmopolitan or introduced species.
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