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Introduction

The progressive massive dieback of woody plants, pri-
marily spruce, in the regions of Orava, Kysuce, Tatry 
and Spiš has recently become a well-known reality. 
Similar damaged stands are in boundary regions of 
Poland, in the Czech Republic, Germany and Italy. Se-
condary noxious agents have been turned to primary 
and commercially important, because they influence
physiologically weakened trees. The influence of these
factors on Slovak forest increases, in spite of the enor-
mous effort expended to their removal. It is due to the 
fact that the causes of the worsened health status of the 
forests have not been identified distinctly yet. Only in
general we can assume a whole complex of factors, as 
eg the global climate change connected with increa- 
se in mean air temperature and accessible soil water 
deficit, long-term impact of airborne pollutants from
both local and remote pollution sources, low stability 
of even-aged, spatially poor structure monocultures of 

conifers, gradations of biotic noxious agents, primarily 
wood-destroying fungi and bark beetles.

The direct cause of dieback of forest woody plants 
is indisputably in their physiological insufficiency and
physiological disturbances. From this fact immediate-
ly arises a question what is the cause of these physio- 
logical disturbances. There is lacking comprehensive 
understanding of physiology of the dying trees. It is 
probably a consequence of intricate nature of the issue 
and also atomisation of special branches reached in the 
science up to these days (KŘÍSTEK, 1996).

In frame of the Project APVT “Analyses of causes 
and proposal of measures against massive spruce die-
back in boundary regions of Northern Slovakia“ was 
pursued a multidisciplinary research on spruce stands in 
regions of Horný Spiš and Kysuce, under the prelimina-
ry working title “Unspecific dieback of spruce stands“.
We studied physiological state of spruce trees (transpi-
ration, assimilatory pigments, chlorophyll fluorescen-
ce, mineral nutrition, microclimate characteristics) in 
different age phases (seedlings, young stand and adult 
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DITMAROVÁ, Ľ., KMEŤ J., GÖMÖRY, D., STŘELCOVÁ, K. 2006. Physiological state of spruce plants (Picea abies 
Karst. L.) in a vessel experiment conditions. Folia oecol., 33: 77–83.

In this paper we are facing the issue of multiple dieback of spruce stands in the region of Horný Spiš. The 
range of detrimental factors in this area is considerable, and the identification of causal agents of damage to
the stands is intricate. We summarise the results of an ecophysiological research pursued in 2004, focussing 
on evaluation of physiological state of spruce seedlings grown in a vessel experiment consisting of six va-
riants. The primary aim of the experiment was to study the influence of soil properties on health state of the
plants.  We have evaluated the measured values of parameters of chlorophyll a fluorescence, concentrations
of assimilatory pigments (chlorophyll a, b, carotenoids in mg g–1 of dry matter), and analysed the influence
of selected factors on the studied parameters. 
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Introduction

Chemistry of water flowing out from a spring and
passing through a meadow ecosystem is subjected to 
changes. On the other hand, the water can influence the
given ecosystem with dissolved substances (inorganic 
and organic) and with its chemical and physical pro-
perties (pH, electric conductivity). In the sampled wa-
ter we indicated several acid and alkaline components 
entering the ecosystem as a result of human activities. 
Several components of water have an important role 
as biogenic elements, and their functioning in terms 
of physiology and biochemistry is key important and 
necessary for plant nutrition (BUBLINEC and MIHÁLIK, 
1996; BUBLINEC et al., 1996; MIHÁLIK and BUBLINEC, 
1997). Consequently, the primary importance at water 
analysis was put on determining nutrient elements and 
airborne pollutants. Surface waters contain, apart from 

hydrogen and oxygen, nine principal elements: Ca > C 
> Cl > Na > Mg > Si > S > K > N – ranked according to 
their weight concentration (PAČES, 1982). The content 
of sodium is also evaluated, because higher concentra-
tions of this element can influence the soil and cause its
salination, primarily in connection with deficit in cal- 
cium and magnesium.

Material and methods

The locality from which we sampled the water is situa-
ted southerly from the Protected Landscape Area (PLA) 
Poľana Mts, and also southerly from the Hriňová vil-
lage. The material was sampled just at the beginning of 
growing season (March 1999) from six sampling sites 
– at the water spring and five other spots following the
water flow at 50-meter intervals. The sampling sites
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In this work we evaluate changes in chemical composition of water flowing out from its spring (I) and pas-
sing through a meadow ecosystem (II–VI). There are the quantitative changes in chemistry of water flowing
from sampling sites (I) to (VI): potassium (68.5%), calcium (31%), magnesium (19%), sodium (16%), 
nitrogen (15%), electric conductivity (24%) and dissolved substances (5.2%) decrease. In opposite, sul-
phur (25.6%) and pH value (6.6%) increase. We study the influence of this water flow on the given eco- 
system and compare the examined water with surface water in streams passing several other sites with similar 
geological substrate. Values of indicators in the studied samples confirm the nature of surface water. Calcium
is the most abundant alkaline nutrient component (7.47 mg l–1), followed by magnesium (3.63 mg l–1) and po-
tassium (1.92 mg l–1). From airborne pollutants, there are present sulphates 31.46 mg l–1, nitrates 10.07 mg l–1 
and ammonium ions 0.03 mg l–1. The pH value (water reaction) is 6.73, electric conductivity is 131.2 μS cm–1. 
The amount of dissolved substances is 128.3 mg l–1, from which 50.4% are inorganic and 49.6% are organic. 
The value of sodium concentration is 6.05 mg l–1. All the indicators, with exception of nitrates ranking the wa-
ter to the II-nd quality class (clear water), classify it to the first quality class (very clear water). No significant
differences were found comparing the examined water with water in other surface streams in the Protected 
Landscape Area (PLA) Poľana Mts and in the Kremnické vrchy Mts. The changes in water chemistry indicate 
a favourable influence on the meadow ecosystem – its stability or also the soil cover.
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Introduction

Mineral nutrition is one of the main factors influencing
growth and development of woody plants, and biomass 
creation as well. The interest in works oriented on assess- 
ment of bioelements content in assimilatory organs of 
woody plants, arisen in the fiftieth years of the last cen-
tury, has not been interrupted up to the present. In our 
conditions was the topic documented with valuable data 
by HUZULÁK (1972) and BUBLINEC (1975, 1994). SUPU-
KA et al. (1991) studied bioelements content in woody 
plants in urban greenery. Study of biomass of woody 
plants belongs to the basic issues in assessment of their 
production and functional efficiency. OSZLÁNYI (1988) 
monitored trends in weight of aboveground biomass 
development for Fagus sylvatica L. in the Small Carpa-
thians Mts. The data about quantification and structure
of phytomass in alien woody plants in Slovakia can be 
found in TOKÁR (1998, 1999, 2002) and BENČAŤ (1989). 
VREŠTIAK (1988, 1991) evaluated leaf biomass in urban 
greenery in several model Slovak towns. 

To reach more precise evaluation of organic matter 
quality in production-ecological studies, it is necessary 
to express the biomass size in units of energy (J), instead 

of dry weight, because equal amounts of different bio-
logical materials don’t need have equal energy values 
(DUVIGNEAUD, 1988). Knowledge of the energy values 
of organic materials is important when we examine the 
flow of energy through individual trophic levels of eco-
systems, because it enables us more to provide objecti-
ve comparison of production in forest ecosystems with 
other ecosystems, calculation of solar energy utilization, 
etc. LIETH (1968), RUNGE (1973) began with calculations 
of caloric values of biological materials and assessment 
of their ecological effectiveness in the seventies of the 
last century. PORCOROSSI (1989) elaborated a list of calo-
ric values of biomass in stands of European chestnut in 
Italy. NÚÑEZ et al. (1997), NÚÑEZ-REGUEIRA et al. (2004) 
reported caloric values of woody plants (Sorbus aucu-
paria L., Acer pseudoplatanus L., Taxus baccata L., 
Fagus sylvatica L., Quercus robur L., Castanea sativa 
Mill.) that are typical for the temperate zone, forming 
broadleaved deciduous forests, in the region of Galicia 
in Spain. Biomass energy values of plants in Slovakia 
are reported by OSZLÁNYI (1988), VOKOOVÁ (1987), BEN-
ČAŤ (1994), KOVÁČOVÁ (1997), KOVÁČOVÁ et al. (1996a, 
b, 1999), SCHIEBER and KOVÁČOVÁ (2003), and KONÔP-
KOVÁ and TOKÁR (1997, 2000).
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chestnut (Castanea sativa Mill.). Folia oecol., 33: 94–101.

The work evaluates the content of selected bioelements (Ca, Mg, K, P, Na, Fe, Mn, Zn, Cu) and energy 
amount in the assimilatory organs of various stand types of European chestnut (Castanea sativa Mill.). In 
assimilatory organs of the European chestnut were determined optimum contents of Ca, Mg, P and Zn. The 
content of Na, Fe and Cu was found slightly increased and Mn was high. Content of K was lower. Analysis 
of variance identified statistically very significant differences among all the analysed bioelements across
several years and in various stand types. Energy values in leaves of European chestnut varied from 18.193 
to 19.837 kJ g–1. There were found high significant differences in energy contents among the stand types.
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Introduction

The forest management in Spiš region is difficult on ac-
count of unfavourable health state of spruce stands. On 
that account it was by organs of state administration of 
forest management integrated among regions with en-
dangered forests. 

The spruce declines owing excessive lost of assi-
milatory organs caused by unfavourable synergic impact 
of abiotic and biotic factors. The problems are caused 
primarily by insufficient nutrition of stands cultivated
on acid soils formed from rocks poor in basic cations, 
secondary mainly the consequences of mine activities, 
long-term impact of acid atmospheric pollutants and 
acid spruce litter, excessive pressure of wind and snow, 
unfavourable influence of bark beetles and fungi and
insufficient level of forest hygiene and protection.

Cultivation of spruce as economically very advan-
tageous tree species has in Spiš region long-term tra-
dition. At present there are often cultivated spruce 
monocultures of the 2nd to 3rd generation, which ori-
gin, genetic quality and ecological requirements are 

not known. Homogeneous, by age, height and thick-
ness non-differentiated, ecologically non-stabile spru-
ce stands become progressively sparse, open, what is 
consequently manifested in succession changes running 
in their undergrowth. In consequence of the soil acidi-
fication the natural reproduction of autochthonous tree
species (beech, fir, sycamore maple) is very slow and
the stands must be regenerated artificially.  

The stress phenomena connected with unfavou-
rable environmental impacts, including immissions, 
it is possible to observe as on the tree species as herb 
layer species populations of spruce ecosystems. There 
can be sufficiently characterised by means of phyto-
parameter values and results of chemical analyses of 
samples taken from suitably selected herb species. The 
object advisable for evaluation of air quality and pollu-
tion load of forest ecosystems are mainly the species of 
herb layer having greater ecological amplitude current-
ly occurring in the forest stands in sufficient amounts.
One of these is even Dryopteris dilatata (Hoffm.) A. 
Gray species occurring on all studied plots. The paper is 
aimed at evaluation of the stress factor impacts acting in 
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KUKLOVÁ, M., KUKLA, J. 2006. Phytoparameters and content of risk elements in Dryopteris dilatata (Hoffm.) 
A. Gray populations. Folia oecol., 33: 102–107.

The research plots were established in damaged – by pollutants, fungi and bark beetle, and parallel dama-
ged (control) spruce geobiocoenoses pertaining to company Forest of Spišská Nová Ves city Ltd. (locality 
Muráň – 1,100 m asl, group of forest types Fageta abietino-piceosa, Skeli-Humic Podzol; locality Hliníky 
– 950 m asl, group of forest types Abieti-Fageta inferiora, very acid Dystric Cambisol). The higher mean 
shoot length, weight and energy content were found in populations of Dryopteris dilatata species growing 
on locality Hliníky and in damaged spruce stand on locality Muráň. On the other hand the higher ash con-
tent was in shoots sampled on non-damaged plots. Content of risk elements ranged in following intervals 
(mg kg–1 of dry matter): Al (88.3–225.0), Pb (2.184–3.340), Ni (0.873–4.379), Cr (<0.050–0.220), Cd 
(0.571–1.918), Hg (0.0312–0.0423). Limit value Hg (0.02 mg kg–1) was exceeded on all studied plots, 
while the normal value of Al (about 200 mg kg–1) only in case of population growing in damaged stand on 
locality Hliníky. 
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Introduction

Operation of the oil refinery Petrochema in Dubová
village is connected with production of hazardous was-
te products and contamination of the territory with oil 
substances. Consequently, there has arisen a natural in-
terest in evaluation of the spreading of the oil substances 
in soil as well as qualitative and quantitative evaluation 
of the composition of the existing phytocoenoses.

The discussed oil-processing plant generates hazar- 
dous wastes products – acid oil residue, in process of 
three-step refining of mineral oils with sulphuric acid.
In the past, the waste was disposed inside the plant’s 
area (1954–1964) and on two waste dumps outside 
(1964–1983). 

The problem of hazardous waste disposal is high 
important and asked to be kept on agenda due to dange-

rous properties of these materials: ecotoxicity, inflam-
mability, corrosiveness, self-igniting, and primarily 
their lack of ability to meet the constitutional require-
ments of the modern legislation for the existing damps 
of hazardous waste (Act No. 223/2001). 

The basic requirement on the current waste dum-
ping is to guarantee a perfect landfill sealing with a sui-
table construction of the sealing system. This is just the 
requirement not met with old dumps causing contami-
nation of natural environment (PIATRIK, 2000). 

The soil substrate influenced with oil substances or
with waste containing oil substances provides specific
sites for vegetation development. Neither direct impact 
on, nor direct uptake by plant root systems has been 
recognised unambiguously. It is, however, undisputable 
that the oil substances absorbed by the surface of the 
soil particles reduce partially or totally the distribution 

Plant communities on oil-contaminated ruderal sites in the Lopejská basin, 
district Brezno
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The paper deals with three plant communities with mono-dominance of the species Carex hirta, Melilotus 
albus and Calamagrostis epigejos, occurring within a territory affected by activity of an oil-processing 
plant, situated in the geomorphological unit Lopejská kotlina basin, in district Brezno. We describe their 
species composition, ecological conditions and taxonomic characteristics in relation to soil contents of 
non-polar extractable substances (NE) in localities loaded by hazardous waste material – acid oil resi-
due. All the examined plant communities are developed under influence of oil substances in soil. In most
cases, concentrations of non-polar extractable substances considerably exceed the maximum allowable 
limit – 500 mg kg–1. In sites with dominance of Carex hirta species, the concentrations of oil substances 
range from 5,517.6 to 8,090.1 mg kg–1. The plant community with dominance of Melilotus albus species is 
less influenced by waste materials in case of locality Predajná I. Much higher concentrations were found
in locality No. 3 inside the oil processing plant area (2,125.5–3,822.5 mg kg–1). The similar results were 
obtained for the community with dominance of species Calamagrostis epigejos. The highest content of oil 
substances in soil made 6,992.6 mg kg–1. The NE concentrations in soil are so high, that the species Carex 
hirta, Melilotus albus and Calamagrostis epigejos can be considered as very resistant to pollution by oil 
substances.
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Introduction

Capercaillie Tetrao urogallus L., 1758 is large ground- 
nesting grouse species with precocial chicks inhabiting 
in small isolated populations also a central-European 
mixed spruce-beech-fir and mountain spruce forest
in the West Carpathians (KLAUS et al., 1986; SANIG-
A,1996a, b, c). These forests have been undergoing radi-
cal changes from a natural regime to a managed system 
in the course of the twenty century. Modern forestry is 
one of the most important landscape factors in forest 
ecosystems today. Especially during the last fifty years,
the forestry practice of clear-felling has fragmented the 
forests into a mosaic of clear-cuts, plantations and re-
maining islands of old forest. 

In recent years, more attention has been directed 
towards the effects of forest habitat changes on faunal 
diversity and performance of wildlife populations  (e.g., 
HELLE, 1985; VÄISANEN et al., 1986; LINDÉN,1981; STO-
RAAS et al., 1999). The loss and insularization of forest 

habitat are accompanied by a loss of forest species di-
versity. In terms of landscape ecology this large-scale 
change in forest mosaic is expected to have profound 
effects on spacing pattern and range use of wildlife spe-
cies, especially those having home ranges and cruising 
radii within the critical area interval (ROLSTAD and WEG- 
GE, 1989). Capercaillie belongs to this area-sensitive 
category, inhabiting old forest most of the year, and ha-
ving seasonal ranges between 10 and 100 hectares in 
size (WEGGE and LARSEN, 1987). Modern forestry mo-
difies capercaillie habitats by fragmenting continuous
forest, and by altering the internal structure and tree 
species composition of forest stands.

In recent few decades, capercaillie populations 
throughout most of western Europe have declined mar-
kedly (e.g., NOVÁKOVÁ and ŠŤASTNÝ, 1982; KLAUS et al., 
1986; KLAUS and BERGMANN, 1994; SANIGA, 1999). A 
decline in capercaillie populations has also been obser-
ved during the last 20–30 years in Fennoscandia and 
Russia (e.g., RAJALA and LINDÉN,1984; ROLSTAD and 
WEGGE, 1989).
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SANIGA, M. 2006. Home range sizes and roosting places in capercaillie (Tetrao urogallus L.) cocks living 
solitary in the West Carpathians. Folia oecol., 33: 121–128.

From 1988–2005, home range sizes and roosting places in capercaillie cocks leaving solitary were studied 
in the mountains of central Slovakia (Veľká Fatra Mts., Malá Fatra Mts., Kremnické vrchy Mts., Sta-
rohorské vrchy Mts., and Nízke Tatry Mts., West Carpathians, 18°50'–19°10'E; 48°47'–49°19'N). Home 
range sizes in males living solitary were largest in summer (82 ha) and smallest during the display period 
(only 34 ha). Capercaillie males roosted during day prevailingly on the ground all year long (maximally in 
spring – 96%). Most roosting sites were located at the base of the tree trunks underneath the low branches 
(77%), then near wind-falls or stumps (9%) and rock boulders (5%). Capercaillie males roosted during 
night almost exclusively on trees. Only when conditions for snow-roosting were good (sufficient amount
of powder snow) and temperature dropped below –15 °C, capercaillies also roosted in snow burrows (13% 
during winter and 3% in autumn).
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Introduction

Cryphonectria parasitica (Murr.) Barr (syn: Endothia 
parasitica [Murr.] And.) is a very important pathogen of 
the Castanea species. At the beginning of the twentieth 
century, this fungus killed almost all American chest-
nut (Castanea dentata) populations in the USA (ANA-
GNOSTAKIS, 1987). At the middle of the century, it was 
also for the first time recorded in Europe, in an European
chestnut (Castanea sativa) forest near Genova – Italy, 
1938 (BIRAGHI, 1946), and later it caused the “Chestnut 
blight“ disease spreading across the continent.

In Europe, C. parasitica spread epidemically and 
heavily infected the chestnut stands. Then symptoms of 
the fungus were detected in the Carpathian basin, inclu-
ding Hungary (KÖRTVÉLY, 1970), Austria (DONAUBAUER, 
1964), Slovakia (JUHÁSOVÁ, 1976), Romania (FLOREA 
and POPA, 1989) and Ukraine (RADÓCZ, 2001). 

Towards the end of the last century, typical symp- 
toms of “Chestnut blight“ were observed on some oak 
trees in the USA and in some South European countries 
(TORSELLO et al., 1994). In Hungary, C. parasitica was 

detected on Castanea sativa only since 1998. But la-
ter there were found some young Quercus petrea trees 
showing typical blight symptoms in mixed chestnut- 
oak forests at Zengővárkony and Kőszeg (RADÓCZ and 
HOLB, 2002). Although these symptoms were not such 
serious on Quercus petrea as on Castanea sativa, it 
seems that Cryphonectria parasitica became a new se-
rious threat for young oak trees in the Carpathian basin, 
mainly in heavily infected chestnut forests. The first
observation of fungus C. parasitica on oak trees was 
reported by JUHÁSOVÁ and LEONTOVYČ (1996), JUHÁSOVÁ 
et al., 2002.

We made field investigations in South Hungary
and in North-West Romania with the aim to find blight
symptoms on oaks. During the field works, bark sam-
ples were collected for laboratory examinations and 
identifications. The main goals of our studies were the
following:
o Investigation of damages caused by C. parasitica 

on oak trees  
o Analysis of the collected samples and testing the 

isolates in laboratory.
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TARCALI, G., RADÓCZ, L. 2006. Occurrence of fungus Cryphonectria parasitica (Murr.) Barr on oak trees in 
the Carpathian-basin. Folia oecol., 33: 129–132.

“Chestnut blight“ caused by the fungus Cryphonectria parasitica (Murr.) Barr is the most important disease 
of Castanea spp. in Europe. In the 20-th century, this serious disease caused serious damage to chestnut 
populations throughout the world, including the Carpathian-basin. Towards the end of the last century, 
typical blight symptoms were observed on oak trees in several other European countries as well, and the 
fungus was also detected on some young Quercus petrea trees in Hungary. We studied the manifestation 
of C. parasitica on oaks, in several regions across the Carpathian-basin. Our examinations confirmed that
the blight fungus has infected several oak trees in Romania and in Hungary, and potentially it could be 
a serious disease agent for the oak species.
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Introduction

The Juglans genus is a walnut which belongs to tribus 
Juglandeae of subfamilia Juglandoideae of familia Jug-
landaceae of ordo Juglandales in subclassis Hamameli-
dales of classis Magnoliopsida of divisio Magnoliophy-
ta (MANNING, 1948; TAHTADJAN, 1987). 

There are very different opinions as for the species 
number belonging to the Juglans (walnut) genus, ran-
ging between 21 (MANNING, 1948) and 44 (DODE, 1909). 
Walnut trees prefer moderate, subtropical and tropical 
regions of the northern hemisphere and they can also be 
found in the Andes and Brazil in the southern hemisphe-
re. Almost always they grow in mountain localities in 
broadleaved and mixed forest stands (SOKOLOV, 1951).

By structure of the fruits (DODE, 1909), the Jug-
lans species can be specified in sections: Dioscaryon, 
Cardiocaryon, Rhysocaryon and Trachycaryon, by 
structure of the flowers (MANNING, 1948) we differen-
tiate among: Juglans, Cardiocaryon, Rhysocaryon and 
Trachycaryon. By structure of the pollen grains (KUP-
RIANOVA, 1965) we distinguish among four subtypes: 
Regia, Cinerea, Mollis and Australis.

Material and methods

The research objects were species of Juglans L. genus 
growing in old parks, arboretums, forests and artificial
plantations; the localities have been labelled according 
to preliminary zoning of the Ukrainian Carpathians and 
Western Podollya (TERMENA et al., 2004). The approxi-
mate age of walnut trees was assessed visually and on 
the background of the documentation on the parks. The 
taxation indexes were determined by methods com-
monly recognised for taxation. The tree number was 
expressed categorically, using the following scale: less 
than six (the exact number), several (S) – 6–20 trees, 
many (M) – 21–50 trees, very many (VM) – more than 
50 trees. The fecundity was assessed visually, using 
the 6-point scale by KORCHAGIN (1960): 0 – no fruits, 
1 – very low production, 2 – low production, 3 – satis-
factory production, 4 – good production, 5 – very good 
production; figures in brackets express duration of the
study in years. The germination capacity of seeds was 
specified according to GOST 13056.8-68 (ANONYMUS, 
1968).
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Abstract
TERMENA, B., BATSURA, H., KOTSYUBAN, I. 2006. Introduction of species of the Juglans genus in the West of 
Ukraine. Folia oecol., 33: 133–136. 

This article is dealing with occurrence of species of the genus Juglans L. in 36 woodland subjects in the 
Western Ukraine: old parks, arboretums, forests and artificial plantations. We evaluate the tree age, growth
(height, d1,3 diameter), abundance (tree number), fecundity and germination capacity. The most frequently 
cultivated species is Juglans nigra L. (21 subjects), the most rare are Juglans cordiformis Maxim. and 
Juglans manshurica Maxim. (in 3 subjects each). The cultivated Juglans trees are the most abundant in the 
Precarpathian region Opollya (24 subjects).
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Introduction of woody plants, Juglans, West of Ukraine, fecundity, germination rate 
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