Fenda P., Cicekovi I.: Padne roztofe (Acari, Mesostigmata) dubovich lesov Malyeh Karpat (Zipadné

Slovensko).

V rokoch 1999-2002 sme uskutoénili vyskum mesostigmitnych roztoov v dvoch dul.)ovo—hmbm.i)?ch lcioch
Malych Karpdt. Zistili sme 75 druhov patriacich do Styroch kohort (Antgmoppornw, Gumusmu.! Sc_u:m‘
Uropodina). Spologenstvd roztotov na lokalite LoSonec-lom ovplyvnenc; vépennym prachr’ml Z nfid alcifuhf?
lomu vykazovali viidgie vykyvy v potte druhov a v po€etnosti potas roka. V prirodnej 1'czervilcu lfosun:jky hij
jc zretePny vplyv stabilnejich mikroklimatickyeh podmienok v lese. Porovnanim sp?l(fccnstlev.1304qycl1
roztogov v jednotlivych rokoch na $tudovanych lokalitich sa ukdzalo, Ze teplota a vzdusnd vihkost lT'I‘djEl na
druhovi skladbu a poetnost mesostigmdtnych roztodov VAEE vplyv ako typ pédy, pH a vegeticie.
7 faunistického hl'adiska sme zaznamenali prvy nélez druhu Pergamasus canestrinii pre tizemie Slovenska.
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Abstract

Tuf LH., Tufovd J.: Communities of terrestrial isopods (Crustacea: Isopoda: Oniscidea) in
epigeon of ouk-hornbeam forests of SW Slovakia. Ekoldgia (Bratislava), Vol. 24, Supplement
2/2005, p. 113-123.

Terrestrial isopods were studied in 10 oak-hornbeam forests in the Malé Karpaty Mts and in
their vicinity. In total, seven species were recorded. Individual communities consisted from one
1o six species, Protracheoniscus politus and Porcellium collicola dominated in most of the
studied sites. Beside the age of forest growth, the soil type and pH seems to be important
environmental factors affecting the species richness of isopod communities.

Key words: Oniscidea, terrestrial isopods, Malé Karpaty Mts, Slovakia

Introduction

Terrestrial isopods (Crustacea: Isopoda: Oniscidea) represent one of the main groups of
soil macrofauna importantly participated in soil-forming processes. They mechanically
destroy dead leaves and others plant rests, they stir anorganic particles with fragments of
dead organic matter and enhance thus surfaces of organic matter accessible for soil
microorganisms (Hassall et al., 1987; Zimmer et al., 2005). Isopods are decomposers of
animal carrions, too (Grassberger, Frank, 2004). On the other hands, together with
millipedes play important role in food web as an source of calcium for insectivorous
birds and other animals (Graveland, Vangijzen, 1994).

In SW Slovakia, the terrestrial isopods were studied by Guli¢ka (1960) in the
Svitojursky Siir within the investigation of ecological consequences of changes of water
regime and soil macrofauna. Population ecology and biology of terrestrial isopods were
studied in the same Site in the seventies by Krumpél (1973, 1976). A detail inventory of
terrestrial isopod fauna was done in the Malé Karpaty Protected Landscape Area by
Flasarovi (Flasarovd, 1980, 1986; Flasar, Flasarova, 1989).
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Study area

The Malé Karpaty Mts are situated in the western part of Slovakia approximately
between the towns Bratislava and Nové Mesto nad Vdhom. It represents the morel
western part of Carpathian Mountains arch and SW corner of Central Wca;cm
Carpathians. The highest peak (Ziruby) amounts 768 m a.s.l. Eauna and ﬂora- in t e%c
mountains are enhanced by diffusion of Pannonian blogeogru_phif: elemepts. Wllhl‘ll’l..thlh‘
mountain range, ten forest sites were investigated for terrestrial isopod fa%ma. P'()smonsl
of sites on the map, their altitudes, expositions and s‘lopes‘ ol .uphill .ml
phytocoenological and pedological characteristics are summarized in Zlinska et al.
(2005). . . |
CA - (Cajla) — forest (Querco-Carpinetum poetosum nemoralis) at the foot of the
Mald cajlanskd homola hill; .
VI-  (Vinosady) — forest (Querco-Carpinetum poetosum nemoralis) at the foot of the
Kamenica hill; . )
FU - (Fagelka) — forest (Querco-Carpinetum melicetosum uniflorae) near the Dubovia
village; - _ 1 ‘
LI- (Lindava) — forest (Quercetum petrae-cerris) in the Lindava Nature Reserve near
the Pila village in vicinity to the Malé Karpaty Mts; . . _
HH - (Horny hdj grove) — forest (Querco-Carpinetum melicetosum mnﬂomel) in
vicinity to the Malé Karpaty Mts, near the Horné OreSany village, refuge within
fields and vineyards; _ ‘ - _—
LH - (LoSonsky haj grove) — forest (Querco-Carpinetum caricetosum pilosae) in the
LoSonsky haj Nature Reserve;

LL - (LoSonec—lom quarry) — forest (Querco-Carpinetum melicetosum uniflorae) near
the LoSonec quarry, litter, trees and herbs strongly covered by calcareous ({ust;
NA - (Nahi¢-Kukovaénik) — small young forest island (Querco-Carpinetum

melicetosum uniflorae) surrounded by fields and gastures; . .
NK1 - (Nahdé—Katarinka) — young forest (Querco-Carpinetum melicetosum uniflorae)
in the Nahd¢—Katarinka Nature Reserve;, o .
NK2 - (Nahd&—Katarinka) — old forest growth (Lithospermo-Quercetum virgilianae) in
the Nahi¢—Katarinka NR under monastery ruin.

Material and methods

The material of isopods was collected in the years 1999 to 2()[)2.in approximately monLhI): l»mewl"-llf;t‘cf::
times per year in 1999-2001 and ten times per yeur in 2002. Sm:f. LL, LH and HI_rIg wc;:% u‘wcs ,}5;6:“1‘:(1
2000-2002 period only. In each site the litter was stﬂ?,d from | nr (lﬁ.squur(f):s of 2_- x !‘ Iu;;).‘ e o
material was separated using xereclectors, and the animals were ﬂfed in 75% ethylalc‘odm.l I-J'?'Cl.liion ¢
determined by using the key of Frankenberger (1959) and Schmélzer (1965), the used classifica .
according to Schmalfuss (2003). . .
IM“'IISII:::E:::n?pulcr prog(ram IMP (SAS Institute Inc., 1995) was us?‘cd for cluster amulymﬁ ?f |?o%}t:g€
communities (Ward’s method). Species diversity was evaluated according to Odum (197'7’?, arfnoupg.s o
diversity values were tested with t-tests (Poole, 1974). Redundant analysis (RDA) was performe
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cvaluating of the relationships among distribution of species and main environmental factors using the
programme CANOCO (ter Braak, Smilauer, 1998). Species scores were divided by standard deviations,

species data were not transformed and were centred by species, using the Monte Carlo Permutation test (500
permutations).

Results

In all sites, the occurrence of seven species of terrestrial isopods (Isopoda: Oniscidea)
were recorded together (Table 1). The whole material included 3,798 specimens.
Generally, the main dominants were Protracheoniscus politus (2,777 individuals) and
Porcellium collicola (840 individuals). A total survey of coenoses in studied sites
including the values of mean densities and diversity indexes is presented in Table 2, a
survey of collected terrestrial isopods in individual years is given in Table 3.

Table l.: Survey of recorded species of terrestrial isopods.

Order: Isopoda

Suborder: Oniscidea

Family: Ligiidae

Ligidium hypnorum (Cu vier, 1792)
Family: Trichoniscidae

Hyloniscus riparius (C.L. K o ¢ h, 1838)
Family: Philosciidae

Lepidoniscus minutus (C.L. K o ¢ h, 1838)
Family: Agnaridae

Orthometopon planum (Budde-Lund, 1885)
Protracheoniscus politus (C.L. Koc h, 1841)
Family: Trachelipodidac

Trachelipus ratzeburgii (Brandt, 1833)
Porcellium collicola(Verhoeff, 1907)

Comparison of data from individual years showed, that total numbers of sampled
isopods (in sum from all sites) were very similar in the years 2000-2002 (824, 893, and
833 ind. respectively), beside the year 1999 was more rich for isopods, when 1,248
individuals were obtained from seven sites only. No trends are evident from changes in
density at individual sites (Table 3).

CA: In this site, only two species were collected. Protracheoniscus politus was more
abundant than Porcellium collicola. Moreover, abundance of P. collicola decreased from
25% in 1999 to 0% in 2002 gradually. The highest mean density was in 1999
(8.0 ind.m™) and the lowest in 2001 (3.3 ind.m™).

VI: During the whole study, only Protracheoniscus politus was collected here. The
highest mean density was recorded in 1999 (27.6 ind.n?) and the lowest in 2000
(4.6 ind.m™),

FU: Three species were collected in this forest site. Protracheoniscus politus was
constant and dominant member of the present isopod community. Porcellium collicola
was observed only in 2000 and 2002 years in a few specimens, and Ligidium hypnorum
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= 0.05 < P (non-significant)
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was collected in 1999 only. The highest mean density was in 1999 (22.5 ind.m”) and the
lowest in 2000 (6.3 ind.m™).

LI: Only two species were recorded in the litter in this forest. Protracheoniscus P.
politus was more abundant than Porcellium collicola, which represented 14% of whole
material. The highest mean density was in 2000 (21.4 ind.m?) and the lowest in 2002
(7.9 ind.m™).

HH: In this site, only two species were collected, too. Protracheoniscus politus was
more abundant than Porcellium collicola in the first two years, in the last year P.
collicola dominated. But in total evaluation dominances of both species were
well-balanced. In this site the highest index of equitability was recorded (Table 2). The
highest mean density was in 2002 (7.4 ind.m?) and the lowest in 2000 (4.3 ind.m™).

LH: In this site, two species were collected. In comparison with other forests,
Porcellium collicola was missing here. Protracheoniscus politus was more abundant than
Trachelipus ratzeburgii, which represented 3% of the whole sampled material. The
highest mean density of the whole community was in 2000 (8.9 ind.m?) and the lowest in
2001 (5.4 ind.m™).

LL: Relatively rich community of isopods was sampled in this site. Protracheoniscus
politus, Porcellinm collicola and Trachelipus ratzeburgii were dominant species, and the
species Hyloniscus riparius and Orthometopon planum were recorded in 2002, both in
one specimen. The highest mean density was in 2001 (9.3 ind.m™) and the lowest in 2000
(5.1 ind.m™).

NA: In this site, Protracheoniscus politus predominated. Porcellium  collicola
represented only 5% of the whole sampled material and only | specimen of Hyloniscus.
riparius was recorded. The highest mean density was in 1999 (20.9 ind.m?) and the
lowest in 2002 (5.8 ind.m™).

NK1: Besides seven hundreds specimens of Protracheoniscus politus, three species
Trachelipus ratzeburgii, Hyloniscus riparius and Lepidoniscus minutus were sampled,
each in one specimen only. The isopod Porcellium collicola was missing. The highest
mean density was in 1999 (39.5 ind.m?) and the lowest in 2001 (11.5 ind.m™).

NK2: The richest community (six species) inhabited litter in this site.
Protracheoniscus politus, Porcellium.  collicola and Hyloniscus riparins dominated,
Trachelipus ratzeburgii, Orthometopon planum and Ligidium hypnorum were found in a
few specimens. It corresponds with the highest index of species diversity (Table 2). The
highest mean density was in 1999 and 2001 (23.4 ind.m®) and the lowest in 2000
(12.8 ind.m™).

Comparison of isopod communities based on the cluster analysis (Fig. 1) divided
sites into two groups. One group coupled forests with one to three species, with
Protracheoniscus politus andfor Porcellium collicola as dominant. In the second group
were sites with other species or (as a subgroup) without P. collicola. The position of the
species poor site LH in the diagram relatively closely together with NK1 can explain the
highest percentage of P. politus (Table 1). Similar pattern shown set of t-tests where are
not significant differences between sites CA and LI (in accord with cluster analysis), and

between sites LH — FU and LH — NA, i.e. forests with 2-3 species and dominancy of P.
politus more than 90% (Table 2).
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Redundancy analysis (Fig. 2) showed that the most important environmental factor
seemed to be age of forest growth (expressed in the graph by the longest arrow in the
third quadrant), although the oldest forests were inhabited on the average by 3.3 specics
and the youngest ones by 4 species. Nevertheless, in the youngest forests, the species P.
politus represented more than 90% of community.

The occurrence of individual species during the year is summarised in the Table 4.
Lepidoniscus minutus was extracted in June only, two other species, Ligidium hypnorum
and Orthometopon planum, were detected in the field in the start and/or in the end of
vegetation season (April, October and November). The other species were recorded
during all months. Although Protracheoniscus  politus, Porcellium collicola and
Trachelipus ratzeburgii were numerous during whole year, from the second part of
Table 4 is evident, that their densities decreased during months with unfavourable
conditions (March, summer, late autumn).

Discussion

Generally, the total number of species found in studied sites is low. This result was
caused by (1) used method (litter sifting only), (2) apparently also by a low number of
studied sites and (3) more or less uniform type of forests, too.

Flasarovd (Flasarovd, 1986; Flasar, Flasarova, 1989) listed for the Malé Karpaty Mits
in total 27 species, but she used individual collecting. Thus she sampled isopods from
diverse microhabitats, not only from forest litter. She collected isopods under stones,
pieces of wood, under the bark of stumps and fallen trunks, under loose plaster of castle
masonry, i.e. from microhabitats with usually higher moisture and/or higher content of
calcium. In addition, she elaborated material completed during eight years (1978-1985)
and collected in about 110 sampling sites.

Numbers of species in isopod communities sampled by Flasarové varied from one to
L1. Forest community of isopods in her studies consisted from two to three species only.
The rich communities with five and more species were sampled in wet sites (shores of
brooks and creeks) and/or in synanthropic habitats (quarry, villages and village greens,
abandoned yards, churchyards, castle ruins, holiday resorts etc.). Most of terrestrial
isopods are hygrophilous, from this reason in more humid sites there form richer
communities. For example, the communities in Central Moravian floodplain forests
consist from five to eight species (Tuf, 2003). Poor communities (2-3 three species) in
studied sites can be determined by relatively dry type of forests in comparison with
humid riparian growths. Similarly, pitfall trapping in oak forests, used as another method
for sampling of isopods, served 4-7 species per studied site (Farkas et al., 1999).

Some isopod species recorded by Flasarovd (1986) and missing in this research are
frequently associated with man-influenced environments like ruins, quarries, yards etc.
(Armadillidium vulgare (L atreil 1 e, 1804), A. versicolor Stein, 1859, Porcelio
spinicornis S a 'y, 1818, Protracheoniscus major (Dollfus, 1903), Oniscus asellus
lLinnaeus, 1758), some ol them are more endogeic or associated with deeper soil
layers (Haplophthalmus mengei (Zaddach, 1844), H. danicus B u dde-Lund,

120

880, Androniscus roseus (C. K o ¢ h, 1838), Trichoniscus pusillus Brandt, 1833, T.
pygmaeus S ars, 1898, Hyloniscus transsilvanicus (Verhoeff, 1901)) 0;‘ thE:); ’arfI:
myrmecophilous (Platyarthrus hoffinannseggii Brandt, [833).

‘ Not ()n!y moisture, but also availability of calcium is important factor for distribution
of tffr!'estrlal isopods, too. Calcium is structural element of isopod integument (e.g
Fabritius, Ziegler, 2003). Both studied sites with higher numbers of species (LL — 5 a-nci
NK2 - 6) are on the Rendzina soil type with higher content of calcium. In addition, site
LL was relatively permanently covered by dust from neighbouring limestone qu!arry
Both above. mentioned sites LL and NK2 were characteristic by pH value higher than 6'
Such conditions are preferred by terrestrial isopods as well (Sastrodihardjo Van-
Straﬂl[cn, 1993). Beside these facts, both sites had high values of slope, 8—10° in L!L and
45° in NK2 (Holecovd, Sukupovi, 2002; Zlinskd et al., 2005). The higher slope can
support higher diversity of microhabitats, for instance in connection L-’wi[h humidity
gi'ndzent‘ etc. In the site with the higher slope (NK2) was one from dominant species
}}ygroph][nus isopod Hyloniscus riparius, stable member of communities from floodplain
forests (Tajovsky, 1999; Tuf, 2003). '

. The most important factor in RDA analysis is age of forest growth. Beside some
irregularities (VI, HH), index of species diversity and index of equitability are poqit\ive!

CoajrelateJd with age of studied forest. It is in accord with similar trend decumel;led bi
Tajovsky (2(_]01) for terrestrial isopod communities in afforested mine sites and well
i;gg\l’v) for diverse groups of soil invertebrates in primary forest succession (Dunger et al.,

: Explnnuti(_)n_ for the highest densities in the year 1999 can be a rainy summer (158 %
ol mean precipitation for June) and the warmer start and end of the vegetation season —
April warmer by 1.8 °C and September warmer by 3.6 °C than n?can lemperature
recorded for these months (Zlinskd et al., 2005). Such seasonal conditions can be optimal
for devlelopmcn[ of isopod populations. Otherwise during dry summer they migrate
deeper into the soil (Tuf, 2002) and are not detectable by sieving of litter.

.The records of the hygrophilous species Ligidium hypnorum on two sites only in the
spring and autumn months can be caused by higher hum-idity of litter during these periods
(Harding, Sutton, 1985). On the contrary, presence of Orthometopon planum only durin;r
cou[q months is surprising and accidental, because this species is originated fror;
Mediterranean _region and in Slovakia it prefers warm forests (ankenbergei 1959).

In goncflusnon, relatively poor but typical terrestrial isopod communities with
pl‘edqmmatmg two species Protracheoniscus politus and Porcellium collicola were
(ISSCTthd from the several oak-hornbeam forests from the SW Slovakia. Number of
species varied among 1 to 6 with mean density from 5 to 20 ind.m™. The most abundant
species was stable during mean year cycle, other more rare species were recorded
(JCClLISl‘O]'IEl”y during moths with favourable climatic conditions. From the analysis, the
main factors alfecting structure of communities seems to be age of forest growth pr and
content of Ca (influenced by calcareous dust and soil type). i

Transtated by P. J. Fedor
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Tuf LH., Tufovi I.: Spolefenstva %) Fof (i SR ; . B}
iy polecenstva stejnonoZei (Crustacea: Isopoda) v epigeonu dubo-habrovych lesi J7

Nl‘l vybrunjfch deseti lokalitich, reprezentujicich dubohabrové porosty v prostoru CHKO Malé Karpaty a
bllfkehf} .okoll‘ byla zkoumina spoledenstva suchozemskych stejnonoZet. Celkem bylo nalezeno sedmL cfrul):ﬁ(
pricemz _]cdnplIiVii spolecenstva byla tvofena jednim aZz Sesti druhy. Protracheoniscus politus a Porce!lifm;
c'u!t'u:r)f‘(! byli v t&chto spolecenstvech dominantnimi druhy, pfidem? priimérnd abundance 1;‘1 jednotlivyeh
Ioli:all_lach se pohybovala mezi 5 az 20 ind.m”. Z testovanych environmentdlnich faktor( ncjvfznam)fléji
gg(};f}ovaly druhovou bohatost spolecenstev stejnonoZetl stdfi porostu, pldni typ (dostatek vdpniku) a pH
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