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Witkowski Z.I., Michalik S 5 Adamski P.: Ochrana okrajov }’CII uzemi v chrianenych oblastiach; ||paduva
B +
] ne p

Na ziklade 3tidia literatiry zaoberajicej sa florou a faunou Nérodného parku Ojcéw mozno rekonitruovat
Zmeny za poslednych 150 rokov. Ludskou &innost'ou sa zvysil pocet a diverzita ckosystémov (rastlinn y L;h spol
Censticy). Faktom, Ze toto stanoviste sa stalo chrédnenym, znizila sa priestorova diferencicia a poécty ckospo't{f)_
mov, hlz:vpc poloprirodnych kriedovych luk a polootverenych krovinnyeh habitatav, &o vo flére a faune za yr?c‘i:
mlol vel'ké zmeny. yy211a1nn)? pokles sme zaznamenali v pocte druhov baZinnych a xerotermnych stanzviél’
apmxcrny polflm v tieflomilnych a oligotermnych druhov. V poslednych rokoch sa zvysil poéet druhov iba
]u‘ka’ch a pflSIC.I]kOCh. Krajinarske a environmentilne zmeny sa uskutoénili okolo a vo viiitri Narodného aril:a
‘0_]0?:0“’." a.1v1cdll k zvy8ujicej sa izolcil miestnej prirody a k tendencii vyhynutia autochtonnych druhov. I\Piflicrﬁ
lm'lglraclc_: druhov do Parku nemozno ovplyviovat' tak, ako predpokladali autori, Zze ochranné pra b i
znizit’ mieru vyhynutia druhov v izemi. , " e e o
Autori navrhuji:

. udnaf.z’nacnﬁ“diycr?im ckosystému v Parku so zvld§tnym zretelom na poloprirodné ckosystémy
° vylvor!t a udrzat’ miestne stanovistia podporujiice populécic

e vytvorit koridory na “zachytdvanic druhov”

e vytvont' tzv. prechddzkové miesta pre druhy ckosystémov kriedovych lik v ramei koridoru.
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FECOLOGICAL PARAMETERS OF OAK AND OAK-
HORNBEAM FORESTS IN THE LUCENECKA

KOTLINA BASIN

HUBERT ZARNOVICAN
Gymnazium B.S. Timravy, Hali¢ska 9, 98401 Luéence, The Slovak Republic

Abstract
Zarnovican H.: Ecological parameters of oak and oak-hornbeam forests in the Luéenecka kotlina
basin. Ekologia (Bratislava), Vol. 23, No. 1, 57-64, 2004.

This paper deals with ccological characteristics of oak and oak-hornbeam forests in selected arcas
of the Lucenceka kotlina basin. It gives more exact information on requirements of such commu-
nitics for ccological factors of the environment in sense of Ellenberg’s opinions (Ellenberg, 1974).
The relations estimated between individual vascular plants and soil reaction using ceological
values of Ellenberg scem (o the most interesting ones. These results show that the association
Genisto pilosae-Quercetum has the highest number of acidophilous or extremely acidophilous
species. Moreover, it well suits (o synccological characteristics of this phytococnose, which is
typical for its affinity to podzols. Associations Querco petracae-Carpinetum and Aceri tatarici-
Ouercetum arc typical for the occurrence of slightly acidophilous species.

Introduction

A phytocoenological work on basin oak forests from the alliance Aceri tatarici-Quercion
Jakucs et Fekete 1957, Zolyomi 1957 and oak-hornbeam forests from the alliance Carpinion
betuli Issler 1931 em Meyer 1937 was created in 1999-2001. The phytocoenoses of
acidophilous oak forests from the alliance Genisto germanicae-Quercion Neuhidusl et
Neuhiuslovéa-Novotna 1967 were described. As for the first alliance, the associa-
tion Aceri tatarici-Quercetum Z 6 1y o m i 1957 was syntaxonomically defined. It has rela-
tively rich characteristic species combination (constant and characteristic species) which
accounts relatively abundant Acer tataricum in the shrub as well herb layer, then Swida
sanguinea, Ligustrum vulgare, Euonymus europaeus, Brachypodium pinnatum, Melica
uniflora, Cruciata glabra, Stellaria holostea, Fragaria vesca, Pulmonaria obscura, Viola
hirta, Viola reichenbachiana. Quercus cerris dominates in the tree layer of this association,
0. dalechampii is less abundant and Carpinus betulus is only sporadically admixed. Ac-
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cording to soil analyses of samples from representative probe as well as from its morphol-
ogy Albic Luvisol could be proved in coppice of this community (Zarnovi¢an, 1999, 2002).

The association Querco petraeae-Carpinetum So6 et Pocs (1931) 1957 with
subassociations Querco petraeae-Carpinetum caricetosum pilosae and poetusum nemoralis
were described within the alliance Carpinion betuli (suballiance Carici pilosae-Carpinenion).
The stands are characterised by the Carpinus betulus dominance in all the layers as well as
by the occurrence of common species of Carpinenion (Carex pilosa, Stellaria holostea,
Poa nemoralis, Dactylis polygama etc.) but Acer tataricum is absent here. Based on repre-
sentative soil profile and its analyses, Haplic Cambisol was determined as typical for the
subassociation Querco petraeae-Carpinetum caricetosum pilosae and Cambic Podzol for
the subassociation Querco petraeae-Carpinetum poetosum nemoralis (Zamovigan, 1999,
2002).

The alliance Genisto germanicae-Quercion Neuhiusl et Neuhduslova-
Novotna 1967 is represented by the stands of association Genisto pilosae-Quercetum
petraeae Z6lyomiatal. ZolyomietJakucs 1957 in the study area. Characteristic
species combination is created mostly by oligotrophic species such as Vaccinium myrtillus,
Avenella flexuosa, Hieracium murorum, Hieracium sabaudum, Luzula luzuloides, Genista
pilosa and sporadically also Cytisus nigricans. From two representative soil profiles and
their analyses it can be summarised, that Podzols accompanied by Luvic Cambisols domi-
nate there (Zarnovican, 1999, 2002). The detailed syntaxonomical and pedological evalua-
tion of oak and oak-hornbeam forests in the whole Lugenecka kotlina basin are nowadays in
progress. Brief phytocoenological description of three syntaxons supported by their affini-
ties to individual soil types and subtypes (Collective, 2000) is also accompanied by eco-
logical analysis of relations between present vascular plants and commonly dealt ecologi-
cal factors (Ellenberg, 1974, Jurko, 1990).

Aim of contribution

This contribution is focused on evaluation of relations of floristic composition of three
communities (Genisto pilosae-Quercetum, Querco petraeae-Carpinetum, Aceri tatarici-
Quercetum) to ecological factors, namely to light, temperature, continentality, soil humi-

dity, soil reaction and soil nitrogen. Ecological values proposed by Ellenberg (1974) were
used for this purpose.

Material and methods

Evaluated ccological material (manuscripts of Zarnovitan, 1999, 2002) includes 24 phytocoenological relevés
and four typical soil profiles, which were analysed for their basic physical and chemical parameters,

In the ceological analysis software PHYTEC of Cernudak et Cernugak (1989) was used, which in accordance
to Ellenberg’s tables (Ellenberg, 1974; Jurko, 1990) incorporates these ccological factors: light, temperature,
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3 i nt A CEXDTCSSE v ceoindex
continentality, humidity, soil reaction and soil nitrogen. Any from these fi tors can be expressed through ccoin

[ idi i alue “x” refers o indifference > class to measured ceological Factor,
from a scule of 10, for humidity of 12. Valuc “x” refers to indifference of the ¢l I

Odd numbers show corresponding degree, even numbers show changeover between two odd q:l_',rccx
This software at the same time evaluates for every class average value of abundance, dominance and mult
plics it by the constancy level. The end-result is weighted arithmetic average (middle econumber), that shows

demands of the community to different ccological factors. ) _ .
The values of weighted arithmetic average (middle cconumber) have been used for creation of graphs tha

compare ecological demands of all three communities.

Results

Association Aceri tatarici-Quercetum Z 61y omi 1957

From the point of view of light demand this community is rich on.semislciophilous up to
semiheliophilous plants (index 6), that create up to 30% of vegetation. ngh'er abundaan:
(16.8%) comes of semiheliophilous plants with the main spread at fully enlighten places,
but they can withstand temporary moderate shade. Thou:gh these results do not fully corre-
spond to the relatively high tree canopy cover (75%) (Fig. 1). '

In accordance to temperature demands of plants of the community there ﬁ_Jlly absent
plants with indices 1—4. Approximately the same percentage (26%) falls to middle xero-
philous (index 5), middle to xerophilous (index 6) and xerophllous to extremel;.y xerophi-
lous plants with the index 8.21% of classes is indifferent to this fac’tor. I WOl‘lld like to add,
that vegetation of the Lu¢enecka kotlina basin is according to Dostal (1964? in Suran 1970)‘
in the area of xerothermophilous middle- and south-eastern flora (Pmmomcum), the proof
of which is the occurrence of species like Quercus cerris or Acer f;ampestre (Fig. 2). .

Nearly 50% are suboceanic plants with the centre of occurrence in central Et}rope. 15.'{' %o
are oceanic-suboceanic plants. Michalko et al. (1986) describes this community to ble rich
in flora with submediterranean species. There were only 17.5% indifferent species (Fig. 3).

From the title of the community (0ak xeromorphic pontic-pannonian forests) it ce_uld seem
that there is richer occurrence of xerothermous species. 32% plants of the vegetation s‘how
xerophilous to mezophilous parameters, but 25.6% are plants with occurrence on middle
humid soils like e.g. Acer campestre, Melica uniflora and Stellaria holosteal{F ig. 4?. |

Approximately the half of the plants is indifferent to the factlor of smllreactllon_. 1 h(,
highest proportion is there of moderate acidophilou_s to neutrol?hllpus species w1.th {ndcx
6 (21.77%). Higher is also the occurrence of neutrophilous to calciphilous species with index
8 (12.98%) (Fig. 5). _ Ny :

The community does not demand higher content of nitrogen in soil Wthlh is proved more
than 77% of indifferent classes to this factor. The highest percentage 6.9% is repres:emed.by
species with index 5, plants that occur mainly in moderatel poor to moderate .rlch soils.
There are also species of other indices, but their occurrence is relatively low (Fig. 6).
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Association Querco petracae-Carpinetum So o et Pocs (1931) 1957, Subasociations

caricetosum pilosae and poetosum nemoralis
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In this community is the highest
percentage of sciophilous to
semisciophilous species
with ecoindex 4. Their percent-
age of 32.6 shows only partial
lighting of the community with
nearly 80% of tree canopy cover.
19.8% are semisciophilous
plants (index 5). Relatively low
is the occurrence of 24% of in-
different species (Fig. 1).

Up to 41% of plants are
mezothermophilous to thermo-
philous with index 6. Nearly the
same proportion of plants
(42.5%) is indifferent to tem-
perature conditions. Apart from
these groups there is more im-
portant the occurrence of 11.3%
of species with index 5. These
are middle thermophilous plants
spread in upland level often into
submountain level e.g. Dactylis
polygama, Crataegus laevigala,
Viola reichenbachiana (Fig. 2).

32.87% of the species have
defined demands as for the fac-
tor of continentality. These are
Fragaria vesca, Poa nemoralis
or Carex pilosa with index 5 and
those are intermediate species.
There is higher percentage of sub-
oceanic species with the centre of
occurrence in the east of central
Europe and close east Europe.
31.2% of species is indifferent to
the factor of continentality (Fig.
3).

As for the factor humidity
there dominate mezophilous
species with index 5. Their
percentage of 44.3% fit to
statement about the mezophi-
lity of mixed broad-leaved for-
est by Michalko et al.(1986).
Similar to the factor tempera-
ture is the percentage of indif-
ferent species relatively high
(43.5%) (Fig. 4).

Nearly 50% of the vegeta-
tion of the community is indif-
ferent to soil reaction. Apart
from them there was the high-
est percentage of moderate
acidophilous species (33.2%)
e.g. Poanemoralis, Carex pilosa,
Dactylis polygama (Fig. 5).

From the point of view of
content of nitrogen the occur-
rence of mezonitrophilous spe-
cies with index 5 (22.37%) is
important. 16.9% of plants are
plants spread mainly on soils
poor on nutriment (index 3),
but more than the half of the
species is indifferent to this
factor (50.47%) (Fig. 6).

Association Genisto pilo-
sae-Quercetum petraeae
Z6lyomietal.inZolyomi
etJakucs 1957

In this phytocoenose domi-
nate with percentage 23.19%
semisciophilous plants (index 5)
rare in the full light 9.42% of spe-
cies with index 4 are scio-semi-
sciophilous plants from the point
of view of light demands. Apart
from these there are also plants
with indices from 2 to 8 with
variable percentages (Fig. 1).
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Who]g 82.16% of species are indifferent to temperature conditions and none are of indi-
ces 1-3. 8.52% are of index 5 and 8.87% of index 6 hence mezothermophilous to thermo-
philous plants. For index 5 there are Hieracium murorum, Genista pilosa, Melica uniflora
and Mycelis muralis and for index 6 Hieracium sabaudum, Carpinus éetufus Cruciata
glabra, Melampyrum nemorosum and some other (Fig. 2). ; .

47.8% of present species do not have special demands to continentality. Higher percen-
tages (25%) are intermediate plants with index 5. There should be mentioned also suboce-
Zn;g (flla;f;) \(&Ififzt;};e centre of occurrence in central Europe, but spreading to east with index

Phytocfoenose has low demands to humidity which can be proved by 80.3% of indiffe-
rent species. 6.92% are xerophilous to mezophilous and these are Hieracium sabaudum
Melafnpyrwn nemorosum and some other. In the locality there are also xerophilous lantb:
with index 3 (5.76%) and plants occurring on fresh ground with index 5 (6.63%) (Fip 4)

23.1% of species are extremely acidophilous to acidophilous and thesé are me : ulc-z
fz[mts, Avenella flexuosa, Genista pilosa, Vaccinium myrtillus and Veronica officinalis \%/ith
index 3 there occur acidophilous species with the main occurrence in acid bottom (9 7%)
Nearly 8.5% are moderate acidophilous species with index 5 that occur from highl ; acoici
through weak acid, neutral up to weak alkaline bottom (Fig. 5). ’

Tl?e community has low demand on nitrogen. 26.72% of species are nitrophobic (index
3) w1ti? main spread on soil poor on nutriment, 13.27% of species are nitrophobic to
mezonitrophobic with index 4. There are nearly 50% indifferent to this factor (Fig. 6)

Discussion

The results of ecological analyses in sense of Ellenberg (1974) or Jurko (1990) are gene-
ra} ly well known from ecosystem evaluations in Slovakia. Cognate approach in evaluition
of oa_kland oak-hornbeam forests, which are similar to those described in this paper, is used
by Qnakové (1999), Hegediisova-Kucerova (2000) or Balkovié (2001). Mentionec’l contri-
b‘l.f.tl()l’l% describe ecological situation in oak and oak-hornbeam forests in the northern part
of the Stiavt‘lické vrchy mountains. The results of this contribution are in good accord \sith
'rcsglts obtained by these authors, moreover, they offer a new picce of knowledge on eco-
logical prop.erties of association Genisto pilosae-Quercetum and Aceri tatarici-Quercetum

There arise chiefly differences in values of soil reaction and soil nitrogen from ecolo i;
cal analysis mainly in phytocoenoses of community Aceri tatarici-Quercetum Z 6 1y o 1%1 i
1957 on one hand and acidophilous oak and oak-hornbeam forests on the other hand

Tht? mos.t light-demanding community is Aceri tatarici-Quercetum, with the hi ghest ;mm-
ber of semiscio-heliophilous plants. Community Querco petraeae-Carpinetum is on the
co_nlraljy the least light demanding from examined communities with the hi ghest numbers of
sciophilous and even semisciophilous plants. From the point of view of temperature de-
mands there are middle to thermophilous plants most frequent and in the community 4ceri
tatarici-Quercetum there come up also middle and thermophilous up to extremely ther-
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mophilous species. The least demanding as for the temperature is the community Genisto
pilosac-Quercetum. In the communities Genisto pilosac-Quercetum and Querco petracae-
Carpinetum there are intermediate species dominant from the point of view of continentality,
just in the community Aceri tatarici-Quercetum there evidently dominate suboceanic plants
with the centre of occurrence in central Europe but spreading to east as well. The commu-
nity Genisto pilosae-Quercetum has low humidity demands. With two other communities
there dominate plants seen on fresh ground mainly middle humid types, with the commu-
nity Aceri tatarici-Quercetum are joined xerophilous up to mezophilous species.

As already mentioned soil reaction of these three communities differs quite a lot. Ex-
tremely acidophilous up to acidophilous species are typical for the community Genisto
pilosae-Quercetum. More akin is the soil reaction of communities Querco petraeae-
Carpinetum and Aceri tatarici-Quercetum. The first one includes moderate acidophilous
species and community Aceri tatarici-Quercetum moderate to weak acidophilous species,
which are accompanied by weak alkaline to calciphilous species of plants.

The most demanding as for the content of soil nitrogen is the community Aceri tatarici-
Quercetum. With other two phytocoenoses there dominate nitrophobic up to mezonitrophobic
plants.

The results that were acquired by ecological analysis characterize plant communities
and at the same time show locality conditions of these communities. Though it is impos-
sible to accept the results with absolute validity because of the fact, that measured values
have limited geographical validity and the results are to be understood and explained in this

manncr.

Translated by the author
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Zarnovitan H.: Ekologické parametre dubovych a dubovohraboevych lesov v Ludeneckej kotline.

Y }'qkoch 1999-2001 sme na vybratych lokalitdch Lugenskej kotliny opisali a fytocenologicky spracovali aso-
cidcie A.c’@r-i raz_‘arici-Quercelum Z&olyomi 1957, Querco petracae-Carpinetum Sod ct Pocs (1931) 1957 so
Sl%baSOCmClaml Querco petraeae-Carpinetum caricetosum pilosae a poetusum nemoralis a asocidciu Gerzisl‘a
pl!osae-Quer‘c:etum petracae Zolyomictal. inZolyomictJakucs 1957, Definované lesné spoloCenstva
sme pu,d,OPAmh aj pcfiologickym vyskumom. V prispevku uviadzame vysledky ckelogickej analyzy, ktord podava
[J_l‘CSnc]E:]C informacie o narokoch opisanych spolo¢ensticv na ckologické faktory prostredia: svctlo' teplotu, kon-
tinentalitu, vihkost,, podnu reakceiu a pédny dusik. Ich konkrétny pricbeh vidiet' na obr. 1-6. ‘ ,
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Abstract

Kovacevie V., Antunovic M., Bukvic G., Rastija M., Kadar L: Soil and genotype influences on
heavy metals status in maize. Ekolégia (Bratislava), Vol. 23, No. 1, 65-70, 2004.

Ten maize hybrids were grown under fields conditions on two soils type: Calcaric Fluvisols (cal'L)
and Stagnic Albe Luvisol (stAB), during two growing scasons in four replicates. Both soils arc
situated of Drava valley and they are mutually distanced about 2 km. Cd, Pb, Cr and Ni concen-
trations in car-leaves (beginning of silking) and soil were measured by 1CP-AES technique after
their microwave digestion using concentrated HNO+H,0,. Maize yiclds on stAB were about
25% lower in comparison with caFL. Also, there were found differences among the hybrids. In
general, we found low concentrations of heavy metals in maize with significant differences among
the hybrids as follows (mg. kg in dry matter): from 0.1 12 to 0.224 (Cd), from 0.73 to 1.04 (Pb)
and from 0.303 to 0.391 (Pb), while Ni valucs were similar (mean 1.58). These values arc very
low with aspects of harmful influences on environment. For this reason, production of healthy
food is possible in Croatia. By growing of genotype characterizing lower uptake of heavy metals,
especially under contaminated conditions, is possible to alleviate environmental problem.

Key words: soil type, maiz¢ hybrids, cadmium, chrom, lead, nickel

Introduction

Contamination of soil with heavy metals is result human, industrial and agricultural activi-
ties. The accumulation, mobility and availability of heavy metals in the soil depend on soil
factors such as acidity, humus content, clay mineral content, and their binding capacity
(Szabo, 1995). Source of soil contamination is in close connection with metal fractions
content in soil: exchangeable or organic (Boruvka et al., 1997). Tillage systems can affect
on concentration and distribution heavy metals in plants (Lavado et al., 2001). Uptake
heavy metals depend also on pH value, soil moisture and plant species (Bujnovsky, 2001).
[n general, there are inadequate information concerning heavy metals status on fields in
Croatia.
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