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Abstract

Assemblages of lichen are served as the habitat and food resource for various microinvertebrates. The lichens’
dwelling microfauna is of special interest regarding the maintenance of sustainable balance in terrestrial ecosystems.
Little is known about microfauna consisting of protists and micrometazoa. The present study focused on the

composition, diversity and distribution of microfauna in lichen Xanthoria parietina in Lithuania. Lichens were investigated
beside highways and in unpolluted sites. The microfauna of X. parietina were represented by 24 taxa. Two species of
tardigrades, two species of testate amoebae and one species of gymnoamoebae that are new in Lithuania were founded.
The study results revealed that dominating protozoa in lichen X. parietina are testate amoebae (genus Arcella) and
ciliates (Colpoda, Paramecium). Philodina sp. (Rotifera), Aphelenchoides sp. (Nematoda) and Ramazzottius oberhaueseri
(Tardigrada) were found to be dominant micrometazoa in X. parietina.

The dominant protozoa (Colpoda cuculus, Paramecium sp. Arcella sp.) and micrometazoa (rotifers Philodina)
didn’t reveal the significant difference between polluted and unpolluted sites. Meanwhile the tardigrades were more abundant
in unpolluted sites. Further studies on microfauna diversity using increased number of samples, sampling sites and estimating

more environmental parameters can result in more distinct conclusions.
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Introduction

Lichens are pioneers on bare rock, old buildings,
cleared soil, dead wood, animal bones, and living bark.
From there they slowly begin the process of creating
a foundation for habitation for other organisms.

Assemblages of lichens serve as habitat and food
resource for various microinvertebrates: tardigrades
(Rebecchi et al. 2006), rotifers (Sohlenius et al. 2004),
nematodes (Sohlenius et al. 2004), arthropods
(Sechting and Gjelstrup 1985), and protozoa (Beyens
et al. 1986, Nguyen Viet et al. 2004).

The lichens’ dwelling microfauna is of special
interest regarding the maintenance of sustainable bal-
ance in ecosystems (Vicente 2010): microorganisms
may play an important role in ecosystems‘ food chains
(Moore et al. 1993), litter decomposition and nitrogen
dynamics on the floor (Gieelmann et al. 2010).

Many microinvertebrates are ecologically special-
ized and can only survive in particular conditions;
consequently, the effects of pollution on lichens (Jo-
van 2008) can cause a reduction in the species com-
position and specimen number of the microfauna (Uetz
et al. 1980, Vargha et al. 2002).

Due to the lack of roots, mineral nutrition of li-
chens depends mainly on the atmospheric input. This,

together with their ability to accumulate more mineral
elements than they actually need, makes lichens one
of the best bio indicators of air pollution (Stolte et al.
1993). Lichen has also been found to act as accumu-
lators of elements, such as trace metals and radioac-
tive elements (Stolte et al. 1993, Bargagli et al. 2002).

A variety of heavy metals derived from gasoline
additives and road deciding salts are to the roadside
environment. The most widely documented is lead,
aluminum, iron, copper, manganese, zinc and nickel
(Garcia-Miragaya et al. 1981). Heavy metals accumu-
late in the tissues of plants (Beslaneev and Kuchma-
zokova 1991) and invertebrates (Read et al. 1998). The
alteration of chemical environment by roads results in
a number of consequences for living organisms (Trom-
bulak and Frissell, 2000). Roads have diverse and sys-
temic effects on many aspects of terrestrial and aquatic
ecosystems (Trombulak and Frissell 2000).

The lichen Xanthoria parietina ((L.)Th.Fr.) is a
common lichen of urban areas and one of the most
widely utilized lichen species in European biomonitor-
ing programs (Silberstein et al. 1996). Although toler-
ance of X. parietina for pollutants has been known
for a long time (Hawksworth and Rose 1970), only few
studies (Gerson and Seaward 1977, Uetz et al. 1980,
Meininger and Uetz 1985, Stubbs 1989, Roberts and
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Zimmer 1990) have focused on microorganisms living
in these lichens. The aims of this study are: (1) to
investigate composition of the microfauna in X. pari-
etina and (2) to examine how microfauna (abundance,
species richness, diversity, taxonomic composition)
differs between polluted and unpolluted sites. Because
of the lack of data on microfauna groups in Lithuania
such as heterotrophic protists rhizopodes, ciliates and
micrometazoa including nematodes, rotifers, tardi-
grades, the study focused on estimation of above
mentioned groups.

Materials and methods

Study area

Lithuania is located in the eastern part of Europe
on the coast of the Baltic Sea (56° 00’ N and 24° 00’ E).
The wettest months are July and August (92-95 mm rain-
fall) and the driest month is May (30 mm). The average
temperature is 17 °C in July (the mean maximum temper-
atures 35 °C) and — 5 °C in winter (the mean minimum
temperatures -25 -30 °C). The climate is temperate.

Lichens sampling sites were chosen in several
localities of Lithuania: Prienai, Bir§tonas and highways
A1l and A16 (Fig. 1; Table 1).

Lichen sampling and extraction of microfauna

Samples of lichens (approximately 5 g of lichens
at each study site) were collected in 2008 during the
period from September to November from Populus
tremula (150 cm in height from the ground; age of trees
was about 30 years). In addition, highway lichens were
collected from the part of the tree trunks which were
facing at the road side.

Lichen samples from both “unpolluted” (Prien-
ai, Bir§tonas) and “polluted” (beside roads) sites were
collected.

Samples of lichens in Prienai were taken from the
pinewood “Prieny Silas” (labeled “D”) and botanical re-
serve “Degsnés forest of larches” (labelled “E”). Car traf-
fic is completely absent in these sites. The soil of the
pinewood and botanical reserve was fine sandy loam.

Sampling site in BirStonas (labelled “C”) was lo-
cated in a relatively protected place, close to the Nemu-
nas river where car traffic is limited. The soil in this
area was turf.

The highway Al Vilnius — Kaunas — Klaipéda
was distinguished by very intensive traffic (more than
17000 cars per day (Special researches, measure and
analysis in transport roads, 2002). Grigalavi¢iené and
Rutkoviené (2006) investigated moss and topsoil col-
lected along the highway Vilnius — Kaunas and ana-
lyzed pollution by motor transport emissions. Accord-
ing to their results, the high concentrations of Pb, Cu,
Cd were established in the soils and moss near the
highway (a distance 5 — 10 m from the road). The soil
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Figure 1. Location of lichens sampling sites in Lithuania

Table 1. The dates,

Sample  Marking Location A ;
number  of . Date Sites of lichen sampling Iatitqde’ Comments PH of sites and location of
sampling longitude lichen lichens (Xanthoria
sites
21 September _ Section Vilnius — Kaunas of 54°52N;  The highway AT connedts the capitaicity 645  parietina) sampling
1 2008 highway Vilnius — Kaunas — 24°2T'E  of Vilnius and the Klaipéda Seaport. and measured sam-
A Klaipéda: 80 th kilometre Length of highway 311, 40 km.
21 September  Section Kaunas — Klaipéda of 54°58'N;  Constructed in 1970. 6.33 ple pH
2 2008 highway Vilnius — Kaunas — 23°49E
Klaipéda: 120 th kilometre
08 November  Section Vilnius — Prienai of 54°36'N;  The highway connects the capital city 6.20
3 2008 higway Vilnius — Prienai — 24°10E Vilnius and Marijampolé, one of biggest
B Marjjampolé: 93 th kilometre city of Lithuania. Length of highway 137,
02 November  Section Prienai — Marijampolé of ~ 54°36'N; 51 km. Constructed in 1987. 6.21
4 2008 highway Vilnius — Prienai — 23°59E
Marijampolé: 112 th kilometre
5 c 21 September  Birstonas city periphery, coast of ~ 54°37'N;  The centre of the regional park of the 6.20
2008 the river Nemunas 24°2E Great Nemunas river Bends
6 D 02 November Pinewood, Prienai district 54°38'N;  The banks of the Nemunas river 6.30
2008 23°57E
02 November  Degsnés forest of larches, Prienai  54°32N,  Degsné arboretum of larch trees growing  6.40
2008 district 23°53'E in Prienai Forestry enterprise,
7 E Balbieriskis Forest. Degsné is the most

productive forest in Lithuania; age about
140.
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along roads on the sampling sites was turf with sand.
Lichens were sampled at the distance of about 5 me-
tres from the highway from two points: 1) from the
section Vilnius — Kaunas (at 80 km lat long); 2) from
the section Kaunas — Klaipéda (at 120 km lat long).
The collected microfauna from two points of highway
A1 was rather similar, therefore the obtained results
were integrated together and highway Al with two
points of investigations was labelled as “A”.

The highway A16 Vilnius — Prienai — Marijam-
polé. The soil type along the road was turf and sandy
loam. Lichens were sampled from two points: 1) from
the section Vilnius — Prienai (at 93 km lat long). 2) from
the section Prienai — Marijampolé (at 112 km lat long).
Due to similar microfauna, the obtained results from
two points of highway A16 were integrated like the case
of highway Al, and labelled “B”.

Lichens from trees were harvested together with
the tree bark. 2 g of lichens together with bark was
used to measure sample pH using the Mettler Toledo
SevenMulti pH conductivity meter; 0.5 ml of 0.1 M KCI
water solution was adjust on the bark (approximately
for one minute) before measurement. Lichens sampling
data are presented in Table 1. Before analysis, lichen
samples were stored at temperature of 4°C.

In the laboratory, approximately 1 g of dry lichen
was rehydrated in Petri dishes (100 mm x 15 mm) by
adding distilled water. Then 24 hours later lichens were
squeezed and filtrate was concentrated with a centri-
fuge at 1500 rpm for 4-6 minutes. The supernatant was
removed and the debris was sorted and analyzed by
compound microscope equipped with a digital camera.
Specimens of microfauna were identified and counted
at 100x, 400x and 600x magnifications. 140 microscop-
ic subsamples (60 pl) of the collected lichen samples
were analyzed. A microfauna was identified to the low-
est possible taxonomic level. The following literature
was used for species/genus identification: Protozoa -
Patterson (1998), Mazeikaité (2003), Charman et al.
(2000); rotifers — Ricci and Melone (2000); tardigrades
— Guidetti and Bertolani (2005), Pilato et al. (2010),
nematodes — Smart and Nguyen (1990).

The relative abundance of species (p,) was cal-
culated by:

p,=n./N x 100%,
where n, is a number of individuals of particular mi-
crofauna species in a sample, N is a number of all in-
dividuals of microfauna species in a sample. Species
that had p. > 5% were considered as a dominant. All
data were subjected to statistical analysis of variance
(one-Way ANOVA). In order to analyze microfauna
diversity, species richness (S), Shannon-Wiener‘s (H)
diversity indices were calculated for each site. Differ-
ences at levels of p<0.05 were considered significant.

Non — parametric statistics (Mann-Whitney test) was
used to compare the means of diversity, number of taxa
between polluted and unpolluted sites. Statistical anal-
ysis was performed using Microsoft Excel (2003) pack-
age and software SPSS 17.0.

Results

The analysis of the samples of lichen X. parieti-
na revealed microfauna of 24 taxa. Fifteen taxa of mi-
crofauna had relative abundance < 0.5%. A detailed list
of all observed taxa, together with their relative abun-
dance (%) in samples of lichen is given in Table 2.

Protozoa: A total of 7 testate amoebae taxa, belong-
ing to three genera were identified. The testate amoe-
bae community was dominated by Arcella discoides and
Arcella sp., which were found at most sample sites, but
presented the less relative abundance. Other species
A. arenaria (?), Assulina muscorum, A. seminulum,
Nebela flabellum and Nebela sp. were rarely present
and were the least abundant (Table 2). The highest
abundance of testate amoebae was observed from site
A (N=21), whereas the lowest was in samples from C
(N=5). The total abundance of testate amoebae was
similar between polluted (N=33) and unpolluted (N=33)
sites (Mann — Whitney p > 0.05). The species richness
of testate taxa varied between 2 and 3 was rather sim-
ilar at all sampling sites (Table 2).

The diversity of testacea was highest (H=1.05) at
unpolluted site “C”.

A total 6 taxa of ciliates were found in the sam-
ples. Colpoda cucullus and Paramecium sp. were the
dominant and were distributed in most samples of li-
chens (p > 0.05) (Fig. 2). The highest abundance of

100

W Philodina sp.

[ Colpoda cuculus

I Paramecium sp.

HEEE Aphelenchoides sp.

B Ramazzottius oberhauseri
Arcella discoides

80 - 77,6

60 -

Relative abundance of species %

Lichen X. parietina sampling sites

Figure 2. Dominance of microfauna in lichen X. parietina in
sampling areas (A — Highway Vilnius-Kaunas-Klaipéda; B —
Highway Vilnius-Prienai-Marijampolé; C — BirStonas; D —
Pinewood, Prienai; E — Degsnés forest of larches, Prienai)
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Table 2. The composition of Taxa

A B C D E

microfauna in lichen X. pari-

N pi N pi N pi N pi N pi

etina samples from five local-

c h . Sarcodaria: Rhizopoda
ities in Lithuania (results ob-

Thecolobosea

: ; Arcella discoides Ehrenberg, 1843 17 25 10 28 14 13.2
talne'd from separatfe sections Arcella arenaria (?) Greef, 1866 10 24
of highways were integrated Arcella sp. 2 05 2 06 2 05
together) (N — number of indi- Assulina muscorum Greef, 1888 2 0.29
Viduals; p, - relative abun- ,:\giqll/na seminulum Ehrenberg, 2 0.29
dance of species; A — Highway Nebela sp. 2 06 2 19
Vilnius-Kaunas—Klaipéda; B-— Nebela ﬂabellul.um Leidy, 1874 1 03
Highway Vilnius-Prienai-Mari- %f:gélaggeb:dae 5 13
jampolé; C — BirStonas; D — Mayorella sp. 2 05
Pinewood Prienai: E - ghlec;moeba striata Penard, 1902 3 08
’ ’ ilia
Degsnés forest of larches,  copoda cucullus Miller, 1773 157 225 51 136 264 776 135 320 28 264
Prienai) Frontonia sp. 5 07
Oxytrichum sp. 7 1.0 1 0.23
Paramecium sp. 121 174 61 16.3 38 112 66 15.6
Epistylis sp. 7 21 2 0.5
Euplotes sp. 3 09
Tardigrada: Eutardigrada
Macrobiotus hufelandi C.A.S. 3 04 9 24 4 12 6 142 4 38
Schultze, 1834.
Ramazzottius oberhaeuseri Doyere, 24 3.5 16 43 5 15 36 8.5 40 37.7
1840
Milnesium tardigradum Doyére, 1 0.3
1840
Nemathelminthes
Aphelenchoides sp. 28 4.0 24 64 4 12 19 45 2 19
Tylenchus sp. 2 0.3
Rotifera: Bdelloidea
Habrotrocha sp. 15 22 5 13 1 0.3 4 0.94
Philodina sp. 287 414 186 496 9 26 142 336 16 151
Rotaria rotatoria Pallas, 1766 23 3.3
Total Abundance 693 100 375 100 340 100 423 100 106 100
Shannon-Weaver diversity index
(H) 1,69 1,64 0,92 1,65 1,54
Species richness (S) 14.0 13.0 12.0 12.0 7.00

Colpoda cucullus was observed from the site “C”
(N=264; 77.6%) whereas the lowest was in samples
from “E” (N=28; 26.4). Paramecium sp. dominated in
“A” (17.4%) and “B” (16.3%). The total abundance of
ciliates was highest in “C” (N=312) and lowest in “E”
(N=28). The comparison of abundance of ciliates be-
tween polluted (“A”, “B”) and unpolluted (“C”, “D”,
“E”) sites showed that more ciliates (N=544) were re-
corded from unpolluted sites.

The species richness of ciliates varied between 1
and 4 taxa. The Shannon-Wiener diversity index was
highest in lichen samples from highway (“A”, H=0.86).
Only C. cuculus was found in samples from site “E”
(Table 2).

A total 16 taxa of protozoa were recorded. Gener-
al species richness of protozoa ranged from 3 to 7 taxa
(Table 2). According to the Mann-Whitney test there
was no significant difference (p > 0.05) between spe-
cies richness of polluted (“A”; “B”) and unpolluted
(“C”; “D”; “E”) sites. The minimal number of proto-
zoan taxa (3) was observed in samples from site “E”.
The lichens collected from the highways characterized
by highest diversity (indices range from 1.08 to 1.25)
of protozoa comparing with lowest diversity from

clean sites (indices range from 0.62 to 0.9), but accord-
ing to Mann-Whitney test (p> 0.05) these differences
were not significant. Abundances of protozoan be-
tween polluted and clean sites did not differ signifi-
cantly (one-way ANOVA, F=0.32, p > 0.05).

Micrometazoa: The eight genera of micrometazoa
(tardigrades, rotifers, nematodes) were found (Table 2).
The dominate groups were rotifers, tardigrades and
nematodes.

A total 3 taxa of rotifers belonging to order Bdel-
loidea were identified in analyzed samples. Philodi-
na sp. was the dominant taxon between rotifers in all
sample sites. The highest species richness (3), abun-
dance (N=325) and diversity (H=0.44) of rotifers were
recorded from highway “A” (Table 2). The lowest
abundance (N=10) of rotifers were observed in unpol-
luted site (“C”). Site “E” did not show diversity where-
as dominated only Philodina sp.

A total 3 species of tardigrades were identified in
samples (Table 2). Ramazzottius oberhaeuseri with
high relative abundance was found in all samples (Fig.
2). Macrobiotus hufelandi was detected in all samples
as well; however, was less numerous and non-domi-
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nant. The highest diversity of tardigrades (H=0.99) was
recorded in lichen from site “B” (highway). Species
richness of tardigrades was similar (S=2.0) between
most investigated sites except the highway (“B”) where
four species of tardigrades were founded. Tardigrades
were less abundant (N=52) at polluted sites (“A”,”B”)
than at unpolluted (N=95).

The diversity of micrometazoa varied from 0.84
(“B”) to 0.94 (“A”) at polluted sites, meanwhile diver-
sity indices were highest at clean sites and varied from
0.92 (“E”) to 1.44 (site “C”) (Table 2). Despite these
results Mann — Whitney analysis revealed no signif-
icant (p >0.05) differences in the mean Shannon-Wien-
er diversity between sampling sites. Species richness
of micrometazoa varied from 4 taxa (“E”) to 7 (“A”)
and was highest in polluted sites (“A” — S=7.0; “B” —
S=6.0) (Table 2).

General observed microfauna was most diverse
(H=1.69) in lichen samples from highways Vilnius —
Kaunas — Klaipéda (“A”). On the same site was re-
corded the highest species richness of microfauna
(S=14). The lowest diversity (H=0.92) was observed
from unpolluted site Bir§tonas (,,C“). The highest spe-
cies richness of microfauna was recorded from high-
way (“A”). Species richness from forest of larches (“E”)
was only 7 taxa (Table 2).

General abundance, number of taxa and diversity
of microfauna revealed no significant differences be-
tween polluted and clean sites (one — way ANOVA,
F=0.43, p > 0.05; Mann-Whitney p >0.05).

Discussion and conclusions

Protists in X. parietina. To our knowledge, this
is the first study on lichen testate amoebae in Lithua-
nia. Mazeikaité (Mazeikaité 2003) observed 25 species
of testacea amoebae in freshwater from various local-
ities of Lithuania. Among seven testate amoeba taxa
observed in the present study, two species (4ssulina
muscorum, Nebela flabellulum) are new for the fauna
of Lithuania (Table 2).

The number of taxa (7) observed in this single
lichen species is relatively low compared to that found
by other studies on moss testate amoebae. Nguyen-
Viet (Nguyen-Viet et al. 2007) recorded 23 taxa of tes-
tate amoebae in one species of moss and Mitchell
(Mitchell et al. 2004) — 25 species of testate amoebae
in moss Hylocommium splendens. However, because
of the habitation differences, the comparison between
the species richness of testate amoebae estimated in
the present study with that obtained by in others (de-
scribed above) is not completely accurate. It is likely
that more species of testacea could be found in the
mosses, that are richer in humus and have more con-

stant moisture conditions than lichen. Low abundance
of testate amoebae in X. parietina could be affected
by lichen chemistry (Charman et al. 2000) too. The
genus Arcella (Table 2) is common among bryophytes
(Chardez and Beyens 1987). Domination of Arcella
discoides in X. parietina may be related to amoebae
tolerance of dry habitats or for pollution of heavy
metals (Nguyen-Viet et al. 2008). 4. arenaria (?) new
testate species for Lithuania was found in samples from
unpolluted site “D”. Though Assulina muscorum is
regarded as an acidophilus species with xerophilous
tendencies (Beyens et al. 1986, Lamentowicz and
Mitchell 2005) only few individuals similar as Nebela
were found in lichen samples (Table 2). Contrary to
Balik (1991), Nguyen-Vieta et al. (2004), and Nguy-
en-Vieta et al. (2008) reports, the present study did
not show a significant impact of pollution on species
richness and abundance of testate amoebae.

Gymnoamoebae were not abundant in lichen.
Three taxa were observed and one of them (Thecamoe-
ba striata) was found in Lithuania for the first time.

Unlike as testacea, the ciliates Colpoda and Par-
amecium have remarkably higher relative abundance
and dominated in almost all samples (Table 2) (Fig. 2).
These data go in line with Roberts and Zimmer (1990)
findings that Colpoda is one of the most frequent
genus of ciliates found in lichens.

A comparison of the all protozoa observed in li-
chens showed some differences between polluted and
unpolluted sites. In contrast to some authors (Nguy-
en-Viet et al. 2004; 2007; 2008) the general diversity
of protozoa was higher at polluted sites (Table 2).
However the obtained results were not statistically
reliable (Mann-Whitney p > 0.05) and were determined
by the some protozoan groups, which are ecological
plastic and have rather easily adapted to various en-
vironments and to pollution of heavy metals.

Micrometazoa in X. parietina.

Rotifers in the lichen X. parietina were represent-
ed by 3 genera of the order Bdelloidea. The bdelloid
rotifers are common in mosses (Ricci 1987) and lichens
(Fontaneto et al. 2004). The Philodina considerably
dominated in the samples collected close to highways
(“A” — 41.4%; “B” — 49.6%) where transport emission
is high. This is not surprising since Philodina have a
capability to survive in the environment loaded with
heavy metals (Rehman et al. 2008).

As reported by Siddiqi and Hawksworth (1982),
lichens can be inhabited by a large number of various
nematodes. Aphelenchoides spp. with slight differenc-
es in abundance was found in all samples (Table 2).
The obtained results agree with those of Gadea (1974)
who found that Aphelenchoides spp. are frequent in
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X. parietina. Other genus Tylenchus was negligible in
all of the samples.

Among three tardigrades taxa observed in the
present study, two species (Macrobiotus hufelandi,
Milnesium tardigradum) are new for the fauna of
Lithuania (Table 2). X. parietina namely dominated by
tardigrade Ramazzottius oberhaeuseri, which is in
agreement with Rebecchi et al. (2006) who found that
R. oberhaeuseri is one of the most abundant of five
tardigrade species in lichens. Some morphological and
anatomical features of Ramazzottius spp. such as size
(Jonsson et al. 2001), surviving longevity and “armor”
(Guidetti et al. 2008), allow them to survive in such
variable habitats as lichens. Moreover, this tardigrade
has red pigmentation of the body, which can serve as
protection against UV damage to DNA in a cryptobi-
otic state and allow tardigrades to live in more open
habitats such as cryptogamic crusts (Hebert 2008). In
this study R. oberhaeuseri was found in the samples
from highways (although they were less abundant
there). These results agree with Peluffo (de Peluffo,
Peluffo et al. 2006) finding that R. oberhaeuseri and
Milnesium cf. tardigradum were the only species of
tardigrades rendered heavy traffic paved sites.

Observed groups of the micrometazoa showed
some differences of diversity and distribution on
through the entire sampling sites (polluted and unpol-
luted). Some micrometazoa (bdelloid rotifers, nema-
todes) were distributed fairly uniformly through the
entire sampling sites (polluted and non-polluted) in-
cluded in the study and did not show clear difference
(p > 0.05) between samplings. Thus, since the abun-
dance of bdelloidea rotifers, nematodes do not corre-
late with pollution, these organisms are not useful for
bioindication. The similar conclusion was proposed by
Roberts and Zimmer (1990) who had also found that
abundance of bdelloidea rotifers, nematodes, oribati-
des mites do not correlate with pollution.

Species richness of micrometazoa was relatively
low in X. parietina and varied from 4 to 7 taxa, but
the most lichens are normally less populated. The high-
est species richness of micrometazoa (7) was observed
in polluted sites of highways. The exception was Ram-
azzottius oberhaeuseri which was numerous on all
investigated sites, but have highest relative abundance
(8.8% in “D” and 37.7% in “E”) on clean sites. The
obtained results agree with some authors (Vargha et
al. 2002) who found these tardigrades to be more nu-
merous and diverse in the unpolluted environment.

One important factor affecting the assemblages of
microfauna is pH (Charman and Warner 1997, Vincke
et al. 2007). However, since our results indicated that
pH was similar in all samples (Table 1), this allows us
to suggest that presumably pH was not an essential

factor determining species assemblages. Nevertheless,
slightly acidic environment of lichen can affect the
composition and abundance of microfauna.

In conclusion, our results revealed that dominat-
ing protozoa in lichen X. parietina are testate amoe-
bae (genus Arcella) and ciliates (Colpoda, Para-
mecium). Philodina sp. (Rotifera), Aphelenchoides sp.
(Nematoda) and Ramazzottius oberhaueseri (Tardi-
grada) are the dominated micrometazoa in X. parieti-
na. Some organisms such as Colpoda, Paramecium,
Philodina are undemanding for environment and suc-
cessfully specialized for some less suitable habitat as
lichen or polluted areas where they became dominant
and displaced other species.

The obtained results did not show a significant
differences of microfauna between polluted and unpol-
luted sites however this does not necessary indicate
that pollution has not impact on the diversity of mi-
crofauna. Due to low number of samples, the obtained
results should be regarded as preliminary. In addition
the absence of significant difference can be explained
by the fact that identified organisms in lichen such as
Colpoda, Paramecium, Philodina are undemanding for
environment and displace other species. Moreover, the
fact that only one abiotic factor — pH was analyzed in
this study, certainly underestimate the real distribu-
tion and diversity of microfauna in lichen X. parieti-
na from polluted and unpolluted sites.

Meanwhile, the data of tardigrades showed a
tendency that tardigrades are more numerous and di-
verse in unpolluted environment. Further studies on
microfauna diversity using increased number of sam-
ples, sampling sites and estimating more environmen-
tal parameters can result in more distinct conclu-
sions.
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MUKPO®AYHA JUIIAVMHUKOB (XANTHORIA PARIETINA L.) B JIUTBE: PA3HO-
BUJIHOCTDH B UYUCTBIX U 3AT'PAZHEHHBIX MECTAX

N. IlarkayckueHe

Peswome

JIMmaiiHUKY SaIsAI0TCS MPUTOABIM MECTOOOOHTAHUEM JUIS MHKPOOE3MO3BOHOYHBIX U MPOTHCTOB. MuKpodayHa,
obuTaIoNIas B JIMIIAHHUKAX, BAKHA I LUPKYJISALUK a30Ta, APOOICHUH OPraHMYECKHUX BELIECTB M KAK MCTOYHMK IMHILH UL
HOPMaJILHOTO (YHKIMOHHPOBAHUS IKOCHCTEMBI. Llenb 3TUX MCClieOBaHUIl — ONMpPENeIuTh COCTaB M Pa3sHOBHIHOCTH
MuKpodayHsl B nuinaiiHuke Xanthoria parietina W BBISIBUTh U3MEHEHHS COCTaBa MUKPOQayHBI B 3aBHCHMOCTH OT
MECTONPOM3PACTAHNS JIUIIAWHUKOB. JINIIAHHNUKK OBUTH COOpaHHBI OKOJIO MAarkCTPAIbHBIX JJOPOT U B YHCTHIX OT 3arpsA3HCHUS
MecTax. beun HalieHs! 1 onpeneseHsl 24 poia MUKpodayHbl, U3 KOTOPBIX JIBa BH/a TapAUrpa/l, 1Ba BUa PAKOBUHHBIX aMel
U OIUH BHUJ rojbIX amed BrmepBble oOHapykeHsl B JIutBe. B nmumaiinukax nomunupoBanu undyszopuu Colpoda cuculus,
Paramecium sp., pakoBuHHBIC aMeObl pona Arcella, wonoBorparku Philodina sp. u Tapaurpansl Ramazottius oberhaeuseri.
3HAYHUTENBHBIX PA3HOCTEH MEXIY AOMHHUpYROMMMHU Bunamu mnpoto3oa (Colpoda cuculus, Paramecium sp., Arcella sp.) n
KonoBpatkamMu Philodina B 9UCTBIX W 3arps3HEHHBIX OMOTONaxX He OOHAPYKEHO, HO TapaHUrpaabl ObuiH oOWIEHEE B

HE3arpsA3HCHHBIX MECTaX.

KiroueBble ciioBa: MukpodayHa, TUIIaiHIKH, 3arps3HeHne, protozoa, Tardigrada, rotifer.
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