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Abstract. Soil nematodes were studied in three gorges (Hauschengrund, Brtnicky potok and Kachni potok) in the
Ceské Svycarsko National Park. Soil samples were taken from the bottom, the middle and the uppermost parts
of the sides of the gorges on 24-25 June 2008. In total 161 species were identified of which Cylindrotheristus
pannonicus (Andréssy, 1985), Chiloplectus cancellatus (Zullini, 1978), Malenchus gratiosus Andrassy, 1981,
Prismatolaimus stenolaimoides Loof, 1971, Eudorylaimus familiaris Winiszewska-Slipinska, 1987 and Tantunema
intermedium (Pena Santiago et Coomans, 1996) are new to the fauna of the Czech Republic. The total mean
abundance of nematodes in the gorges ranged from 0.70 to 7.72x10° ind.m2, most of which belonged to the order
Tylenchida. The greatest species and generic variety was at the bottoms of the gorges, where bigger nematodes
were abundant. High up the sides of the gorges small species prevailed mainly fungivores of the genera Filenchus
and Aphelenchoides, and bacterivorous Wilsonema schuurmansstekhoveni (De Coninck, 1931) and Acrobeloides
nanus (de Man, 1880). Plant parasitic and predacious nematodes occurred at relatively low population densities and
mainly at the bottoms of the gorges. The dendrograms produced by the cluster analysis of the species and genera
showed that the fauna of nematodes at the bottoms of the gorges differed from that on the sides of the gorges and
the bottom of each of the three gorges had a somewhat different fauna. The nematode fauna of the sides of the
gorges consisted of a mosaic of local assemblages rather than clearly demarcated sets of zones.

Key words. Soil zoology, ecology, Nematoda, species richness, fauna similarity, forest, inverse gorge, Bohemian
Switzerland National Park, Czech Republic.

INTRODUCTION

Nematodes inhabiting soils in forest ecosystems have been studied in Central Bohemia (Hanél
1996), South (Han¢l 1997, 2004) and South-Western Bohemia (Hanél 2000, 2008) but little
attention paid to Northern Bohemia (Han¢l 1994). There is currently no information on free-li-
ving nematodes in the Ceské Svycarsko NP. In the Ceské Svycarsko there are gorges where the
uppermost parts of the sides are hot and dry and the bottoms cold and wet. This microclimatic
gradient is reflected in obvious differences in the plant community, but there is no information
on how it affects the soil fauna, particularly the nematodes. This paper presents the results of the
first survey of the nematode fauna in three such inverse gorges.

MATERIAL AND METHODS

The area of the Ceské Svycarsko National Park (Bohemian Switzerland NP) is 79.25 kmZ. Parent rocks are mainly cre-
taceous sandstones susceptible to weathering, which results in a landscape relief of an alternating pattern of horizontal
plateaus, valleys and narrow gorges and dissected transitional surfaces. The climate is generally temperate with mean
annual air temperatures 68 °C and precipitation of about 600-900 mm, but often with temperature inversions due to
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Table 1. Main characteristics of the gorges Hauschengrund, Brtnicky potok and Kachni potok and of the sites studied in
the gorges

coordinates ~ geographic  slope ma.s.l.  plant cover
position gradient

HGl  N5052.585 N (360°) 20° 380 Pinus sylvestris L.; scarce Vaccinium myrtillus L. shrubs;
E14 22.236 slope some moss, mostly bare litter

HG2  N5052.609 N (360°) 60-65° 357 Picea abies (L.) Karst.; some grass, herbs and moss
E14 22.379 slope

HG3 N5052.596 W (270°) 345-350 some Picea abies and Fagus sylvatica L. shrubs; grass and
E14 22.348 upstream herbs with variable coverage from almost missing to nearly 100%

HG4 N5052.600 S (180°) 45-50° 369 Picea abies; scarce Vaccinium myrtillus; scarce herbs and
E1422.314  slope moss, some liter patches

HG5  N5052.567 S (180°) 10° 383 Pinus sylvestris; moss, lichens, mostly bare litter
E14 22.266 slope

BP1 N5056.034  NEE (70°)  <10° 380 Pinus sylvestris and Picea abies; grass and herbs very
E1424.390  slope scarce; mostly bare litter

BP2  N5056.042 NEE(70°)  60° 364 Picea abies + some Pinus sylvestris; bare litter and scarce
E14 24.366 slope moss and grass, without herbs

BP3 N5056.022  NNW (340°) 347 Acer pseudoplatanus L., Fraxinus excelsior L., Alnus
E1424.314 upstream glutinosa (L.) Gaertn.; Carex brizoides L, grass, herbs,

moss (understorey coverage 100%)

BP4 N50 56.066  SWW (250°)  50° 369 Picea abies + some Pinus sylvestris; some Vaccinium
E1424.242  slope myrtillus; abundant moss, without grass and herbs

BP5 N5056.076  SWW(250°) <10° 390 Pinus sylvestris; grass and herbs relatively abundant between
E14 24.172 slope litter and moss patches

KP1 N5051.784 W (270°) 30° 265 Pinus sylvestris; bare litter with moss patches
E14 18.437 slope

KP2  N5051.731 W (270°) 55-60° 230 Picea abies; Vaccinium myrtillus; grass and herbs scarce,
E14 18.487 slope moss and litter patches

KP3 N5051.726 S (180°) 215 Picea abies; grass and herbs
E14 18.547 upstream

KP4  N5051.667 E (90°) 45-50° 240 Picea abies; grass and herbs scarce, moss patches within
E14 18.598 slope litter

KP5 N5051.704  E (90°) <10° 270 Pinus sylvestris; mostly bare litter

E14 18.605 slope

the diverse relief of the landscape. Soils are mostly arenic podzols and depending on local conditions acid cambisols
and rankers with accumulation of raw humus. Pine forests cover the tops of the plateaus, with beech and spruce at lower
altitudes and alluvial forests at the bottoms of some the gorges (Culek 1996).

Nematodes were sampled in three gorges, Hauschengrund (HG), Brtnicky potok (BP) and Kachni potok (KP). The
localities cited in the text will be abbreviated as indicated above. The numbers 1 and 5 each indicate five samples col-
lected from the uppermost parts of the sides of the gorges. The numbers 2 and 4 each indicate five samples collected from
the middle parts of the sides of the gorges. The number 3 indicates the five samples collected from the bottoms of the
gorges. There is a permanent stream in BP3, whereas there are periodical streams in HG3 and KP3. Details of localities
are briefly summarised in Table 1.

The soil samples were taken, using a cylindrical soil corer of cross-sectional area 10 cm?, down to a depth of 10 cm
(if possible). The soil in each sample was weighed, carefully mixed and a part of it was dried to determine the water con-
tent. The nematodes in each sample were studied separately, with 75 samples collected on each sampling occassion. The
nematodes were isolated from approximately the same volume of mixed soil, 15 ml, which according to sample properties
represented 3.5 to 10 grams of the substrate. Then the nematode counts were recalculated in terms of the cross sectional
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Ward's method
Euclidean distances

HG1 1
KP5 1
HG2 1
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Linkage distances

Fig. 1. Dendrogram based on a cluster analysis of species presence in 15 groups of samples collected in the gorges
Hauschengrund (HG), Brtnicky potok (BP) and Kachni potok (KP) in spring 2008.

area of the corer and the figures in Table 2 are the abundances (number of individuals) per square centimetre. Nematodes
(and other groups) were isolated from the soil by means of modified Baermann funnels, exposed for 24 hours to 25 °C.
Animals were killed and preserved in a 3.5% solution of formaldehyde. Then they were transferred by the ethanol-glycerol
procedure into glycerol and mounted in glycerol on slides. The first soil samples were collected on 24-25 June 2008 and
the results of this study of the nematode fauna is presented below. A total of 20,157 nematodes were identified. Statistical
analyses were performed using STATISTICA (StatSoft 2001).
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Fig. 2. Dendrogram based on cluster analysis of the abundance of genera [input data In(ind.cm™2 + 1)], mean for the five
samples in each group) in 15 groups of samples collected in the gorges Hauschengrund (HG), Brtnicky potok (BP) and
Kachni potok (KP) in spring 2008.

46



RESULTS AND DISCUSSION

In total 161 nematode species were identified, some of which are new to the fauna of the Czech
Republic (Table 2). For some groups more individuals are needed for determining the species
using the available literature.

The total mean abundance of nematodes in the different areas of the gorges ranged from 0.70
to 7.72x10° ind.m 2. Most nematodes belonged to the order Tylenchida. The greatest species
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Fig. 3. Dendrogram based on cluster analysis of the abundance of genera [input data In(ind.cm™ + 1)] in 75 samples
collected in the gorges Hauschengrund (HG), Brtnicky potok (BP) and Kachni potok (KP) in spring 2008.
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and generic variety was recorded at the bottoms of the gorges where the larger nematodes were
abundant. High up the sides of the gorges small species prevailed, mainly fungivores belonging
to the genera Filenchus and Aphelenchoides, and bacterivorous Wilsonema schuurmansstekhoveni
(body length of females ca. 0.2—0.3 mm). Bacterivorous Acrobeloides nanus (females, ca. 0.3—-0.4
mm) was more abundant on the slopes than in the bottoms of the gorges. Of the bigger species the
omnivorous Eudorylaimus discolaimioideus (females, ca. 0.8—0.9 mm) were most abundant in
the soil on the sides of the gorges. Species of the genus Eudorylaimus, with longer bodies (such
as E. similis, females, ca. 1.9-2.3 mm), were very scarce and were found only in the bottoms
of the gorges. There were relatively low population densities of plant parasitic and predacious
nematodes mainly in the bottoms of the gorges (Table 2).

The dendrograms produced by cluster analysis of species (Fig. 1) and genera (Fig. 2) indicates
that the fauna of nematodes recorded in the bottoms of the gorges differed from that on the slopes
and there was a somewhat different fauna at the bottom of each of the three gorges. The nematode
fauna recorded on the sides of the gorges was more a mosaic of local assemblages rather than
clearly demarcated in zones (Fig. 3).

The species and generic richness of nematodes recorded in the bottoms of the gorges is com-
parable with that in developed forest ecosystems in the Czech Republic (Hané¢l 1994, 1996, 1997,
2000, 2004). High up on the sides of the gorges the fauna of nematodes is poorer, most likely
because of the dry soil conditions prevailing there in late spring to autumn and it is likely the
bigger species are not able to complete their life cycles there. The total species richness recorded
is, however, within the range found in protected landscape areas in Central Europe (Wasilewska
1970, Saly 1985, Andrassy 2002, Hanél & Cerevkova 2010).
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