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Abstract
Brezina, L., Jarný, M., 2004: Spruce production power dependence on changes of water content
in a soil. Folia oecol., 31 (1), p. 2–7.

Water is one of the limiting factors of plants existence. Also the highest production of tree species
in Slovakia is mainly in connection with favourable water regime as well. Concerning changing of
vegetation climate, water regime of soil is starting to change. Especially there is a risk of declining of
water content utilisable by plants. It causes the degradation of the soil biotic activity, physiological
weakening of the plants and decrease of their production power. The aim of this work is to investigate
and to analyse the influence of the water content in soil on spruce production power. The water
content was measured at a depth of 30 cm in particular months of vegetative periods during 10 years.
The influence of these changes on a basal area increment of particular trees at forest ecosystems of
higher altitudinal vegetation zones by regression model was investigated. Observation of the changes
of the spruce basal area increment at higher altitudinal vegetation zones (above 800 m above sea level)
in dependence of monthly water content in soil was done in the period of 1991–2000 in the region
of Oravská Polhora.
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Introduction

Relevant management of the forest stands represents the
highest possibilities and potential to increase production
power of the forests. To allow planning of forest mana-
gement steps using of which increasing of production
power can be reached, it is necessary to know growth
patterns of individual trees at concrete conditions and
also factors as well as factors affecting them. The increment
is one of the characters by which the importance of in-
fluence of particular factors and climatic changes on
production power of forest stands can be demonstrated.
Thus, the paper is aimed at investigation of the depen-
dence of the spruce increment (basal area increment) on
water content in soil during 10 vegetative periods.

Water is one of the limiting factors, which influence
on growth and health state of the forest ecosystems.

Atmospheric precipitation is nearly the only water
source in our country. To secure the maximum utilisa-

tion of precipitation means to retain their maximum
rate and manage them in a optimal way. Along this line
forests are very important because of their ability to
accumulate atmospheric precipitation which comes from
the favourable retentive properties of the forest soils.

Water balance in forest ecosystems is very impor-
tant but also very complicated problem. Particularly
forests soils moisture regime is the result of climatic
and hydrological conditions, soils facilities and trans-
formation influence of forest stand (TUŽINSKÝ 1999).

In term of investigation of forest stands production
the ability is needed to state that not only water balance
in forest ecosystem is important but also the observing
of mensurational data of trees and forest stands in de-
pendence on some components of the ecotype (particular
climatic factors and water content). In addition to the
determination of mensurational variables of trees and
forest stands to specific instant of time, to know changes
(increment of these variables during the time) which
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Introduction

Almost all of the European bat species are dependent
on the forest ecosystems, to some extent. Forest pro-
vides both basic sources for bats – food and roosts.
The fidelity to the forest is different for the individual
species (KULZER 1989; ZAHN, KRÜGER-BARVELS 1996;
MESCHEDE, HELLER 2000). European bat species are
exclusively insectivorous (cf. VAUGHAN 1997), have
a high energy consumption, an extremely fast meta-
bolism and ability to look for habitats with a high
concentration of prey (FENTON 1982; BECK 1995).
Important portion of pest insects is nocturnal (e.g.
moths from family Lymantridae, Tortricidae, Geo-
metridae, Noctuidae, Cossidae, Coelophoridae etc.;
NOVÁK et al. 1974). Therefore, bats belong to an impor-
tant insect predators, they participate on ecological

stability of forest ecosystems (KULZER 1989; MESCHE-
DE, HELLER 2000).

Foraging activity of bats depends on foraging
strategies of individual bat species. There are more
approaches of foraging strategies classification based
on the differences in echolocation calls and wing
morphology, diet composition and visual observations
(eg. NORBERG, RAYNER 1987; BECK 1995; ARLETTAZ 1996;
ENTWISTLE et al. 1996; RYDELL et al. 1996; SIEMERS,
SCHNITZLER 2000; BONTADINA et al. 2002). Bats use five
basic foraging strategies (NORBERG, RAYNER 1987): (1)
Fast hawking – fast flight in pursuit of flying insects
above treetops and use of loud, long-ranging echolo-
cation calls of low frequency; (2) Slow hawking – slow
flight and detecting prey at a short range; (3) Gleaning
– taking roosting or non-flying prey from the ground
or vegetation, use of broadband frequency modulated
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Bat assemblage (14 species) was studied in beech-oak forests in south-eastern part of Kremnické
vrchy Mts. (Central Slovakia) from May to September in 2002 and 2003. Mist-netting method,
ultrasound bat-detectors and faecal pellets analyses were used for study of foraging and flight
activity of bats. Bats were classified according to foraging strategies. Considering prey composition,
7 orders of insects and one order of arachnids were identified in examined bat droppings. The imagos
of moths (Lepidoptera) were the most important component in diet of studied bat assemblage
(V = 46%, F = 68%). All five basic foraging strategies were found in the studied bat assemblage.
Almost the same portion took gleaning, slow hawking and fast hawking. Flight activity of bats
during nights was recorded in 16% of observed 1505 minutes. Recorded bat passes were assigned
to Myotis group (67%), and non-Myotis group (33%). All of seven studied habitat types were used
by bats. The highest level of flight activity was recorded on small open areas and forest edges.
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Introduction

Contamination of ecosystems with heavy metals be-
comes a global environmental problem. The cause is
anthropogenic mobilisation of these metals from the
ores and other mineral deposits and their forced redis-
tribution over different constituents of the environ-
ment – soil, water, atmosphere, that means practically
the whole biosphere. And namely within the biosphere,
some heavy metals are to more or less extent bio-
accumulated – resulting in local biospherical precon-
centration. In question is a rather wide scale of con-
taminants, with different effects on organisms, different
occurrence forms and toxicity. The worldwide monito-
ring is focussed on Hg, Cd, Pb, Cr, which are consi-
dered the most severe toxic for both people and ani-
mals (ĎURŽA, KUHN 2002). Some heavy metals (As, Zn,
Cu, Ni) accumulated in animal bodies can even turn
more toxic than in the free form. Some heavy metals
(Cu-Zn, Co-Ni…) can counterbalance each other; on

the other hand, some chemicals combined with certain
heavy metals, e.g. detergents, increase their toxicity.

The input of heavy metals into the environment
takes place in natural processes (weathering in situ,
atmospheric deposition, volcanism, leaching from the
lithosphere, oceanic processes, etc.) and by anthropo-
genic activities (fossil fuels burning, solid waste –
primarily plastic materials, transport, processing and
treatment of metals, chemicalisation, waste water ma-
nagement etc.) (BLAŽEJ et al. 1981).

The valley of the River Hron in the village Pod-
brezová is half built-up with a metallurgical plant
Železiarne Podbrezová, holding. So we suppose that
the surrounding forest ecosystems are severely con-
taminated with heavy metals, most probably originated
in the plant. Interesting is also the fact that the plant,
a massive pollutant source, is not obliged to provide
monitoring on emitted heavy metals. According to the
Act No. 17/1992 about the human environment, it only
reports emissions of solid pollutants, sulphur dioxide,
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Hlaváčik, R., Skoršepa, M., Kmeťová, J., 2004: Heavy metals as contaminants of forest ecosystem in
surroundings of the metallurgical plant Železiarne Podbrezová, holding. Folia oecol., 31 (1), p. 17–22.

The paper deals with the determination of heavy metals (zinc, cadmium, lead and copper) in
assimilatory organs of Norway spruce (Picea abies (L.) Karst.) and European beech (Fagus sylvatica L.)
taken from forest ecosystem situated in surroundings of the metallurgical plant Železiarne Pod-
brezová, holding. A local monitoring of a valley in the municipality Podbrezová was performed.
Samples of needles and leaves were taken from 12 locations on both sides of the valley. At the same
time reference samples from relatively undisturbed locality in the Protected Landscape Area (PLA)
Poľana near the municipality Lom nad Rimavicou were taken. Concentrations of heavy metals
mentioned above were determined in two-year-old needles of spruce and leaves of beech by means
of the flow-through galvanostatic stripping chronopotentiometry.
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Introduction

Inappropriate measures and methods applied in forest
management and in wood harvesting, together with
changes in natural conditions and with disturbance of
ecological equilibrium because of human influence,
have negative impacts on forest ecosystems and cause
their devastation and degradation. That is why the
present state of things requires enforcing an intensive
care over the ecosystems, applying effective manage-
ment measures, ways and methods that can their pro-
tection and ecological balance. Equally important is to
restore the disturbed ecological stability through res-
toration, regulation and revitalization.

Since the last years of the 20th century, the eco-
logical stability has become one of core problems in
ecology. Ecological stability of forests is the capacity
of forest ecosystems to maintain, under influence of
external factors, its own dynamic homeostasis by

means of internal auto-controlling mechanisms (resis-
tance) and to return, after a disturbance, to the ori-
ginal dynamic equilibrium (elasticity – resilience) or to
resume the original normal developmental trend. The
faster is the given ecosystem capable to return and the
lesser are deviations from the normal state; the higher
is its stability (VOLOŠČUK 2000b).

The original natural ecosystems are being replaced
by new, artificially created ecosystems with a low auto-
controlling capacity. That means they are ecologically
unstable.

The preservation of these ecosystems requires an
artificial control by man. The necessary condition for
success of such a control is a high amount of energy
and human labour. However, the idea about restora-
tion of the “original” forests is not realistic, because of
immense changes in climate, site and intra-system con-
ditions and relations. Different from this static under-
standing, it is possible to mean under the ecological
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The paper deals with habitat characteristic and ecological stability of forest ecosystems in the
Protected Landscape Area Poľana in working-plan area Slovenská Ľupča and Osrblie. Ecological
stability means that ecosystem is able to return to its dynamic equilibrium or to normal evolution
state by means of its own internal mechanisms. There are two components of ecosystem stability:
ecosystem resistance and ecosystem resilience. To determine ecological stability there is used the
method presented in this thesis. The quantification and classification of the forest ecostability is
very important for planning of the ecosystem management, especially in protected areas. Bad
condition of forest ecosystems in Poľana requires effective measures, ways and methods to prevent
the ecological destruction and preserve ecological balance.
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Abstract
Noskovič, J., Sozanský, P., Babošová, M., 2004: Evaluation of organic substances and dissolved
oxygen concentration in a water course in the Tribeč Mountains. Folia oecol., 31 (1), p. 31–35.

In the water course Hostiansky potok in the Tribeč Mountains over the period of the years 1995–
1998 were evaluated organic substances and dissolved oxygen concentrations. For determination
of the organic substances concentration was used indirect method based on the oxidation of the
organic substances with the potassium permanganate and it is represented as a chemical oxygen
demand with potassium permanganate. Results were presented in mg O2.dm–3. The results show that
the lowest mean values of the chemical oxygen demand (CODMn) during the research period were
recorded in the winter season. That is connected with the unsuitable thermal conditions for the
organic matter decomposition in the water course. The lowest CODMn value during the research
period was ascertained in the first sampling site which is located in the forest. The mean dissolved
oxygen concentration in the whole  research period was 10.53 mg O2.dm–3. Seasonal dynamic
regularity in the concentration of the dissolved oxygen during the research period has not been
manifested. The sampling sites exercise a weak influence on their changes. According to the
calculated CODMn and dissolved oxygen characteristic values (STN 75 7221), the waters in all
sampling sites were included in the 1st class of the surface water quality (very clean water).

Key words
mountain, water course, dissolved oxygen, CODMn, surface water quality

Introduction

Organic substances belong to the most significant com-
pounds of the water pollution (HYÁNEK et al. 1991). The
origin of these compounds can be of natural or anthro-
pogenic origin. The natural organic pollution is caused
by soil and sediment leaches and by products of life
activity of plant and animal organisms living in water.
Organic substances of the anthropogenic origin origi-
nate from the sewage and industrial waste waters, wastes
from the agricultural activity and they can be originated
by water treatment (ŠEBÍKOVÁ, NOSKOVIČ 1997).

By the ability of the micro-organisms to utilise the
organic substances as a source of energy and to de-
grade them to simpler compounds, the organic sub-
stances are divided into the easy degradable, difficult
degradable and non-degradable (HYÁNEK et al. 1991).
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The organic substances concentration in the water
varies in the large scale. In the drinking water they
occur in order of the tenth to units of mg.dm–3, in the
surface waters approximately in ten times higher con-
centration and in the highly polluted industrial waste
waters they occur in order of g.dm–3. In the surface
waters as many as hundreds or thousands of the or-
ganic substances are found (TÖLGYESSY et al. 1984).

Individual determination of the individual organic
substances is very complicated and therefore the met-
hods were sought making possible to use representa-
tion of the total organic substances concentration in
the water and to describe the rate of total water pol-
lution. The most expanded were indirect methods based
on chemical or biological oxidation of the organic sub-
stances (PITTER 1999).

For aerobic biological decomposition of the or-
ganic substances in the water, the dissolved oxygen is
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