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Abstract: This paper aims to present the current state of the
floodplain forests on the right hand bank of the river Danube around
the villages Rusovce and Cunovo. The stands belong to the
association Fraxino pannonicae — Ulmetum So6 in Aszod 1936
corr. So6 1963. They represent fragments of hardwood floodplain
forests with typical flora and fauna for such areas. They are
important for water management, soil protection, environment
protection and landscaping. This paper presents phytocoenology
analysis combined with Ellenberg’s bio-indication approach and
species diversity calculations.

Keywords: hardwood floodplain forests, phytocoenology, ecological
account, Fraxino pannonicae — Ulmetum, Rusovce, Cunovo.

Floodplain forests are typical for alluvial areas of lowland rivers. At present the
original dimensions of these forests have been significantly reduced due to
human activity. The majority of these forests have been cut down and the
territory has been extensively exploited by forestry to plant fast-growing timber
species, by agriculture to cultivate crops and by building industries. Recently, the
hardwood floodplain forests ecosystems of the Central Europe were described in
detail by KLIMO et al. (2008) and MACHAR et al. (2011).

*corresponding author, dcernusakova@fns.uniba.sk
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The shapes of the Danube River and its flow have been modified by water
management, primarily by constructing flood protection works but also by
channels and dredging operations. As a consequence, the meanders have been
straightened up; the flow capacity of the river has gone down and floods have
been minimised. Flooding, however, is a crucially important factor for the
existence and succession of natural vegetation in the river environment. All of
these measures have caused there to be a small number of floodplain forests in
the basins of large Slovak rivers, with their original composition of individual
vegetation floors.

Floodplain forests around the villages Rusovce and Cunovo represent a
preserved fragment of the original Danubian lowland vegetation. Here, the
stands of hardwood floodplain forests with their rich diversity of flora and fauna
dominate. These forests, being part of the protected natural area “Dunajské
luhy”, are valuable examples of well-preserved natural environment and, at the
same time, they are suitable for recreation and sport for the inhabitants of
Bratislava and its surrounding villages. Recently, MOLDER & SCHNEIDER (2011)
investigated the flora and vegetation of hardwood floodplain forests along the
Danube in Central and Eastern Europe. They mapped three well-preserved
hardwood floodplain forest areas — upper (Austria), middle (Hungary) and lower
(Romania). The Slovak section of the Danube river basin is missing in their
study. This contribution is an attempt to fill this gap and provide
phytocoenological and ecological data for the first part of the Danubian floodplain
forests on the right hand bank of the Danube around Rusovce and Cunovo,
south of the capital Bratislava. These forests are exceptionally important for
water management, landscape planning and recreation and also in terms of
nature protection.

Material and methods

We selected floodplain forests that are approximately 12 km south of
Bratislava and belong to the complex of alluvial forest ecosystems in the Danube
drainage basin. The majority of this area is covered by hardwood floodplain
forests, while the softwood floodplain forests have been preserved only in small
areas, often just as non-continuous fragments around ox-bows, dredge lakes
and in terrain depressions.

The land is flat, with average altitude ~130 m above sea-level. The landscape
is occasionally perturbed by depressions that are leftovers of previous fleets,
periodically filled with underground waters. The locality is part of the Danubian
lowland (Podunajska nizina) geomorphologic unit. Phytogeographically, it
belongs to the pannonian flora (Pannonicum) region, eu-pannonian district,
xerotherm flora (Eupannonicum) (FUTAK 1966). It is located in a temperate
climatic region with average annual temperature around 10 °C. The main
vegetation period lasts for approximately for 6 months, from April until
September (MAGIC 1986). The total average annual precipitation amounts to 500
mm/m? (SHMU 2011). This locality is one of the warm and dry regions of
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Slovakia. The vegetation of this area is the result of climatic, as well as
hydrological factors (e.g., flooding and a high level of underground water).

We performed the phytocoenological mapping of the selected territory during
the vegetation season 2010 and our findings are presented in the master
diploma thesis (POGANYOVA 2011). 23 phytocoenological relevés were collected
during this field work and, after critical evaluation, 20 of them were used in the
final synthesis. The analysis of the phytocoenological relevés were performed
according to the Zurich-Montpellier school. We used the seven-point Braun-
Blanquet scale for abundance. The entries for the analysis were selected
according to homogeneity, appearance, age and overall status of the stand.
When processing the data we also calculated the constancy (stability) of the
species using a five-point scale (V: 100 — 81 %, IV: 80 — 61 %, Ill: 60 — 41 %, 1I: 40
—21 %, I: 20 - 1 %). Map rendering was taken from the Google Earth program and
the localities of the relevés were inserted into the map accordingly (Fig. 1).

Fig. 1. Satelite picture with the localities of the relevés. The inset in lower left
corner indicates the study area within Slovakia
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The nomenclature of taxons follows the work of MARHOLD & HINDAK (1998).
Syntaxa are classified according to MORAVEC et al. (2000), JURKO (1958) and
CHYTRY (2003). The nomenclature of syntax is unified according to MORAVEC et
al. (2000). The extent of the perturbation of the original environment was
determined according to JURKO (1990).

The eco-analysis follows the indicative method of ELLENBERG (1979, 1992)
using the mean indicator values published by KARRER & KILIAN (1990) and
updated by KARRER (1992, 2012). Ellenberg values indicate the highest
probability of occurrence or abundance of species along environmental gradients
and their applicability for Central Europe was reviewed recently by DIEKMANN
(2003). Although the original scale was introduced for Germany, it is generally
accepted that Ellenberg’s method is also applicable for other parts of central
Europe, at least in nemoral and boreal regions (SEIDLING & FISCHER 2008). For
each eco-indicator we calculated the spectrum of weighted averages based on
the scoring of each species present in the association (JURKO 1983). The
appropriate scoring, i.e. the significance of each species in relevé, was evaluated
as the abundance converted to a numerical scale multiplied by the constancy
from the phytocoenological tables.

The degree of diversity and complexity of antropophytes was estimated using
a modified Kostrowicki (1970) formula | = 100%.G,.P./(p.g), where p and g are
the abundance and number of all species respectively, and G, and P, refer to the
abundance and number of antropophytes. Species that could indicate changes in
the original community were determined according to JURKO (1990) (synantropic
species), and MARHOLD & HINDAK (1998) (invasion species). In addition, we
calculated various diversity indices for each relevé to get a clear picture of the
ecological variability, stability and complexity of the association. We used
significance in the calculation of the following indices related to the species
diversity of the herb layer (E;): Hill's diversity index N, (HiLL 1973), Shannon’s
diversity index H (SHANNON & WEAVER 1949), Pielou’s equitability index E
(PIELOU 1966) and Simpson’s index of the concentration of dominance c
(SIMPSON 1949), using the modifications for the species a-diversity as suggested
by JURKO (1983). A summary of the explicit formulas for these indices can be
found in CERNUSAKOVA (2011). The method (setup of source data, lookup tables,
Ellenberg’s indicative method algorithm and calculation of diversity indices) is
implemented in the collection of attached MS-Excel worksheets and is available
from the corresponding authors upon request.

Results and Disussion

We have assigned the forests between the villages of Rusovce and Cunovo to
the association Fraxino pannonicae — Ulmetum So6 in Aszéd 1936 corr. Soé
1963. This assignment is based on the analysis of the structure of their species.
The association belongs to the sub-alliance Ulmenion Oberdorfer 1953, alliance
Alnion incanae Pawtowsky in Pawtowsky, Sokotowsky et Wallisch 1928, order
Fagetalia sylvaticae Pawtowski in Pawtowsky, Sokotowsky et Wallisch 1928 and
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class Querco — Fagetea Br. — Bl. et Vlieger in Vlieger 1937 (MORAVEC et al.
2000).

Danube floodplain communities have been described by several authors. An
important pilot study is the doctoral thesis of JURKO (1958) who reviewed the soll
and ecology conditions of forest communities in the Danube alluvium. He
described in detail the associations ranging from hydrophilic communities of
willow to xerotherm association Crataegum danubiale, including analysis of
ecology relationships in these communities. UHERCIKOVA (1995) used the
characteristic and diagnostic species determined by Jurko in syntaxonomic
classification of floodplain stands. Alluvial Danube territory was the subject of
long-term monitoring related to the construction and operation of the
hydroelectric power plant Gabc¢ikovo. The data obtained in this monitoring was
used by several authors in subsequent publications edited by Ground water
Consulting Ltd. (MucHA (sc.ed.) 1995), (Lisicky & MucHA (sc. ed.) 2003),
(MUCHA (sc. ed.) 2004).

The communities represent pannonian forests with oak, elm and ash trees on
heavy gley soil or bottom land soil. We found altogether 101 taxons, including 15
allochthonous species, 82 autochtonnous species and 4 questionable species.
There are 27 species in the tree layer with an average abundance of 91%. The
dominant species in the tree layer is Fraxinus angustifolia subsp. danubialis.
Other species (with stability above 50%) in this layer are: Acer campestre, Ulmus
minor, Fraxinus excelsior, Populus x canescens, Acer pseudoplatanus, Populus
alba and Quercus robur. The stands have a well-developed shrub layer, which is
typical for hardwood communities. The average abundance in the shrub layer
reaches 37%, with a total number of 34 species. Approximately 50% of the shrub
individuals are juvenile trees. The species with the highest stability and
abundance is Swida sanguinea, followed by Crataegus monogyna, Ligustrum
vulgare, Padus avium and Viburnum opulus. The herb layer is well-developed
with an average abundance of 73%, containing 87 species with 35% of this
amount being juvenile taxons of shrubs and trees. We found the vernal
ephemeral species Galanthus nivalis, Ficaria bulbifera and Anemone
ranunculoides with high abundance in Spring. Among other taxons (with
abundance above 50%) there are also Hedera helix, Paris quadrifolia, Stachys
sylvatica, Aegopodium podagraria, Carex sylvatica, Geum urbanum, Galium
odoratum, Polygonatum latifolium, Viola reichenbachiana, Brachypodium
sylvaticum, Impatiens parviflora and Parietaria officinalis.

The eco-analysis of this association is summarised in Fig. 2 as a compact
spectrum of species preferences (weighted by their significance) with respect to
Ellenberg’s eco indices. There is a considerably large proportion of indifferent
species with respect to light and temperature. The centre of gravity for light is
broad and lies between 4 and 5, i.e. sciophilous to semi sciophilous species
dominate while heliophilous species are almost absent due to a well developed
and compact tree layer in all relevés. The temperature peak is sharp and located
almost exclusively around mesothermophilous species with a rather small
contribution of thermophilous species. In this community, oceanic to sub oceanic

13



species are typical. Soil moisture factor exhibits a broad peak between 5 and 6,
indicating a preference of mesophilous to hygrophilous species, while nitrogen
content is even more widely spread from 5 to 8, from mesonitratophilous to
nitratophilous species indicating an elevated nitrogen content. In general, all of
the ecofactors (except L) exhibit a unimodal spectrum of weighted averages of
relative species significance. Our findings in Fig. 2 correspond very well with the
phytocoenology of the association Fraxino pannonicae — Ulmetum.

Ecospectrum

300 q

Ecovalue

Fig. 2. Compact spectrum of species preferences (we ighted by their significance)
with respect to Ellenberg’s eco indices (L — light, T — temperature, K — continentality,
F — soil moisture, R — soil pH, N — nitrogen conten  t).

The current state of the Danube floodplain forests can be further described in
terms of the combination of diversity indices (Tab. 2). The simple diversity index |
(KosTrROwICKI 1970) in conjunction with the index of diversity and complexity of
antropophytes I, can serve as a reference in the analysis of the current state of
the forest. According to HALADA (1998), index I,, may lie in the interval (0, 100),
with 0 referring to natural community and 100 to completely synantropic. The
latter index is rather small for our association, I, = 0,15 indicating a very low
degree of synantropisation.

Individual relevés exhibit I, values in the range zero (relevés 2 and 3) to 0,58
(relevé 9). Slightly higher values of this index are coupled with increased
abundance of synantropic and invasion species and, with regards to the stands
with modified conditions, this is mostly due to the so called ,boundary effect”. In
sparsely stocked stands with transillumination one can observe a higher
proportion of semi-heliophilous/heliophilous species, like invasion taxons:
Ailanthus altissima, Robinia pseudoacacia, Aster lanceolatus and Solidago
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gigantea. Less frequently Negundo aceroides and Celtis occidentalis may also
be observed. Among the species indicating changes to the original community
we found Impatiens parviflora with the highest abundance. This is the only taxon
that actively penetrates deeply into the forest stands, although it does not bloom
in places with low luminosity.

A clearer picture of the species diversity in E; is provided by the diversity
indices matrix in Tab. 2. and cluster analysis Fig. 3. Although the indices N,, H, E
and c consistently describe the diversity, evenness and equitability of the
community from different aspects, they do not fully account for the effect of
synantropic and invasion species. The only exception is relevé 9, where the
increase of dominance is accompanied by a significant drop in N, H, E (Tab. 2).
There are, however, other three disturbed stands (relevés 8, 13, 14), but their
differentiation is only markedly visible in Fig. 3, where the clustering between
index |, and the concentration of dominance (Fig. 3a) or Hill's diversity index
(Fig. 3b) clearly shows cluster of four stands with an increased extent of
synantropisation.

Diversity of antropophytes vs. concentration of Diversity of antropophytes vs. Hill's index
dominance index
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Fig. 3. Clustering of the index of diversity and co mplexity of antropophytes |, with
respect to Simpson’s (a) and Hill's (b) indices. The additional four numbers in the
top inset indicate the four largest values of the la index among the whole |, set
indicating the disturbed stands.

Conclusions

The forest cover in the selected alluvial area of the Danube proved to be a
well preserved original forest community. The species composition analysis did
not demonstrate significant changes indicating a growing process of
synantropisation. The forest vegetation, syntaxomically classified as an
association Fraxini pannonicae - Ulmetum So6 in Aszéd 1936 corr. So6 1963
was generally in good condition and an increased occurrence of invasive and
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synanthropic species was not proved. The most significant changes in the
original forest cover had occurred as a result of intrusive intervention in the
original vegetation and are visible in the overview provided by a comparison of
various diversity indices. Ellenberg’s bio-indication analysis provided the
spectrum of species preferences for this preserved community and may be used
as valuable reference data for future studies.

Acknowledgements

The authors thank I. Cernusak for programming help with MS Excel and also
BSc. (Hons.) Sarah Legg for careful checking of English.

References

CERNUSAKOVA D. (2011): Montane sycamore forest with beech at Osobita
(Western Tatras) - phytocoenological and ecological account, Acta Bot. Univ.
Comen. 46: 55-62.

DIEKMANN M. (2003): Species indicator values as an important tool in applied
plant ecology — a review, Basic Appl. Ecol. 4: 493-506.

ELLENBERG H. (1979): Zeigerwerte der Gafasspflanzen Mitteleuropas (2. Auflage)
Scripta Geobot. 9: 1-122.

ELLENBERG H., WEBER H. E., DULL R., WIRTH V., WERNER W. & PAULIREN, D.
(1992): Zeigerwerte von Pflanzen in Mitteleuropa. Scripta Geobot. 18: 1-248.

FUTAK J. (ed.) (1966): Flora Slovenska |. Bratislava: Veda, vydavatelstvo SAV,
602 pp.

HALADA L. (1998): Krajinnoekologické hodnotenie vegetacie. MSc thesis depon.
in UKE SAV Bratislava, p. 21-43.

HiLL M. O. (1973): Diversity and evenness: An unifying notation and its
consequences. Ecology. 54: 427-432.

CHYTRY M. & TicHY L. (2003): Diagnostic, constant and dominant species of
vegetation classes and alliances of Czech Republic: a statistical revision.
Brno, Masaryk University, p.127-137.

JURKO A. (1958): Pédne ekologické pomery a lesné spolocenstva Podunajskej
niziny. Bratislava, Veda, vydavatelstvo SAV, p. 114-214.

JURKO A. (1990): Ekologické a socioekonomické hodnotenie vegetacie.
Bratislava, Priroda, p. 12, 45-48, 78.

JURKO A. (1983): Survey of Habital Indication by Plants and Leaf categories in
Forest Ecosystem Types of the Small Carpathian Mountains. Ecologia
(CSSR) 2: 49-74.

KARRER G. & KiLLIAN W. (1990): Standorte und Waldgesellschaften im
Leithagebirge Revier Sommerein. - Mitt. Forstl. Bundesversuchsanst. Wien,
165: 1-244.

KARRER G. (1992): Osterreichische Waldboden-Zustandsinventur. Teil VII:
Vegetationsokologische Analysen - Mitt.Forstl. Bundesversuchsanst. Wien,
168: 193-242.

KARRER G. (2012): Okologische Zeigerwerte, http://statedv.boku.ac.at/zeigerwerte/
(4.3.2012).

16



KLimo E., HAGER H., MATIC S., ANIC |., KuLHAVY J. (Eds.) (2008): Floodplain
forests of the temperate zone of Europe, in Lesnicka prace s.r.o., Kostelec
nad Cernymi lesy, 632 pp.

KosTrRowickl A. S. (1970): Zastosowanie metod geobotanicznych w ocenie
przydatnosci terenu dla potrzeb rekreacji iwypoczynku. Przeglad
Geograficzny, 42: 631-642.

Lisicky J. & MucHA I. (sc. ed.) (2003): Optimalization of the water regime in the
Danube river branch in the stretch Dobrohost — Sap from the viewpoint of
natural environment. Ground water Consulting Ltd, Bratislava, 205 pp.

MACHAR 1., BEZDECKA P., BUCEK A., CELECHOVSKY A., HORAL D., HOUSKOVA K.,
HYBLER V., JOHN F., KILIANOVA H., KLIMANEK M., KOSTKAN V., KUPEC P.,
LASTUVKA Z., MADERA P., MAUER O., PALATOVA E., PECHANEC V., PRAX A.
RULIK M., REPKA R., SCHNEIDER J., VYBIRAL J. & VYSKOT I. (2010): Biodiversity
and target management of floodplain foests in the Morava river basin (Czech
republic), Univerzita Palackého in Olomouc, 226 pp.

MAGIC D. (1986): Prirodné pomery. In: Michalko J., Berta J. & Magic, D. 1986.
Geobotanickd mapa CSSR. Bratislava, Veda, vydavatelstvo SAV, p. 25.

MARHOLD K. et al. (1998): Papradorasty a semenné rastliny (Ferns and Flowering
Plants). In: MARHOLD K. & HINDAK F. (Eds.): Zoznam nizSich a vySSich rastlin
Slovenska (Checklist of Non-vascular and Vascular Plants of Slovakia).
Veda, Bratislava, p. 333-687.

MOLDER A. & SCHNEIDER E. (2011): On the beautiful diverse Danube? Danubian
floodplain forest vegetation and flora under the influence of river
eutrophication, River Res. Applic. 27: 881-894.

MORAVEC M., HUsovA M., CHYTRY M. & NEUHAUSLOVA Z. (2000): Pfehled
vegetace Ceské republiky. Svazek 2, Hygrofilni, mezofilni a xerofilni opadavé
lesy. Praha, Academia, p. 12-69.

MUCHA I. (sc. ed.) (1995): Gabcikovo part of the hydroelectric power project
environmental impact review. Ground water Consulting Ltd, Bratislava.

MUCHA I. (ed.), KOCINGER D., HLAVATY Z., RODAK D., BANSKY L., LAKATOSOVA E. &
KUCAROVA K. (2004): Vodné dielo Gab¢ikovo a prirodné prostredie: Suhrnné
spracovanie vysledkov slovenského a madarského monitoringu oblasti
vplyvu VD Gabdéikovo. Bratislava, Konzultaéna skupina Podzemna voda
S.r.o.

PiIELOU E. C. (1966): Species-diversity and pattern-diversity in the study of
ecological succesion. J. Theoret. Biol. 10: 370-383.

POGANYOVA A. (2011): Charakteristika tvrdych luznych lesov v oblasti Rusovce —
Cunovo. MSc. Thesis depon. in PriF UK Bratislava, p. 59.

SEIDLING W. & FISCHER R. (2008): Deviances from expected Ellenberg indicator
values for nitrogen are related to N throughfall deposition in forests, Ecol.
Indicators, 8: 639-646.

SHANNON C. E. & WEAVER W. (1949): The mathematical Theory of
Communication. Univ. lllinois Press, Urbana.

SIMPSON E. H. (1949): Measurement of diversity. Nature, 163: 688-690.

UHERCIKOVA E. (1995): Fytocenologické a ekologické pomery lesov inundéacie
Dunaja. MSc. Dizerta¢na praca. Depon. in PriF UK Bratislava

17



Tab. 1. Phytocoenological relevés from Rusovce,
Fraxino pannonicae — Ulmetum  So6 in Asz6d 1936 corr. So6 1963

Cunovo

Relevé number

Number of species in relevé

1234567 8 91011121314151617181920 S

48 36 35 46 35 43 38 34 33 36 37 33 39 38 35 36 34 28 38 34

Characteristic species of assoc.

Es

Fraxinus angustifolia
subsp. danubialis
Fraxinus excelsior
Ulmus minor
Quercus robur
Populus nigra

Tilia cordata

Ulmus laevis

E2

Ulmus minor
Sambucus nigra
Fraxinus excelsior
Tilia cordata

Ulmus laevis
Fraxinus angustifolia
subsp. danubialis
Quercus robur

Ex

Hedera helix

Paris quadrifolia
Stachys sylvatica
Aegopodium podagraria
Quercus robur
Fraxinus excelsior
Heracleum sphondylium
Ficaria bulbifera
Ulmus minor
Galanthus nivalis
Anemone ranunculoides
Fraxinus angustifolia
Tilia cordata

Alliaria petiolata
Humulus lupulus

Characteristic species of
Es

Acer campestre

E>

Acer campestre

E1

Acer campestre

Viola reichenbachiana
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Tab. 1. — cont.

Relevé number

Number of species in relevé

123456 7 8 91011121314151617181920 S

48 36 35 46 35 43 38 34 33 36 37 33 39 38 35 36 34 28 38 34

Characteristic species of
Es

Acer pseudoplatanus
Padus avium

=3

Acer pseudoplatanus
Padus avium
Viburnum opulus
Euonymus europaeus
E1

Carex sylvatica

Acer pseudoplatanus
Geum urbanum
Padus avium
Pulmonaria officinalis
Euonymus europaeus
Geranium robertianum
Viburnum opulus

Characteristic species of
Es

Acer platanoides

E>

Acer platanoides
Corylus avellana

Eq

Polygonatum latifolium
Galium odoratum
Acer platanoides
Corylus avellana

alliance Alnion incanae

.12 2
+ 0+ .+ o+

[
=
=

=

+

+ = NP
[
+

+

order Fagetalia sylvaticae

+
R
+ +
+r 1+ . 2
+ .+ 112
+
+

Characteristic species of classis  Querco - Fagetea

Es

Swida sanguinea

=3

Swida sanguinea
Crataegus monogyna
Lonicera xylosteum
E:

Rubus fruticosus
Crataegus monogyna
Swida sanquinea
Brachypodium sylvaticum
Convallaria majalis
Melica nutans

+ 2 11
1+ . 1
r 1+
2 1+
+ + .+
+ +
2

w
+
+
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w

o+ o+

[
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Tab. 1. — cont.

Relevé number

Number of species in relevé

123456 7 8 91011121314151617181920 S

48 36 35 46 35 43 38 34 33 36 37 33 39 38 35 36 34 28 38 34

Sanicula europaea
Lonicera xylosteum
Neottia nidus - avis

Another species

Es

Populus x canescens
Populus alba

Salix alba

Robinia pseudoacacia
Salix fragilis

Cerasus avium
Juglans regia

E>

Ligustrum vulgare
Clematis vitalba
Robinia pseudoacacia
Berberis vulgaris
Populus alba
Juglans regia
Ailanthus altissima
Philadelphus coronarius
Tilia platyphyllos

E:

Ligustrum vulgare
Impatiens parviflora
Parietaria officinalis
Viola canina

Viola odorata
Juglans regia
Populus alba
Clematis vitalba
Viola hirta

Epipactis helleborine
Berberis vulgaris
Solidago gigantea
Arctium lappa

Viola mirabilis

Taxus baccata
Lathraea squamaria
Galium aparine
Negundo aceroides
Angelika sylvestris

Aesculus hippocastanum

Rosa canina

+

+

+ o+

2 . 2+
+ 1 + 2

+
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[uy
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Tab. 1. — cont.

Relevé number 123456 7 8 91011121314151617181920 S
Number of species in relevé 48 36 35 46 35 43 38 34 33 36 37 33 39 38 35 36 34 28 38 34

Rubus caesius T A
Chelidonium majus e . |
Allium ursinum P T |
Robinia pseudoacacia T . [

Species in one relevé only:
Es: Carpinus betulus 1/ +, Clematis vitalba 1/ 2, Cornus mas 3/ +, Crataegus monogyna 3/ r,
Aesculus hippocastanum 6/ +, Ulmus glabra 6/ 1, Celtis occidentalis 18/ +, Betula pendula 20/ r
E2: Negundo aceroides 9/ 1, Cornus mas 1/ 1, Rubus fruticosus 2/ +, Malus sylvestris 4/ r, Uimus
glabra 6/ +, Populus x canescens 8/ +, Quercus cerris 10/ +, Pyrus pyraster 10/ r

E1: Phragmites australis 1/ r, Cornus mas 2/ +, Thalictrum sp. 4/ r, Deschampsia cespitosa 4/ r, Poa
nemoralis 6/ r, Cerasus avium 6/ r, Populus alba 7/ +, Linaria vulgaris 10/ +, Securigera varia 10/
+, Tithymalus cyparissias 10/ +, Leucanthemum vulgare 10/ r, Aster lanceolatus 10/ +, Carex
alba 10/ +, Plantago media 10/ r, Stenactis annua 11/ +, Hypericum perforatum 11/ +, Ulmus
laevis 13/ +, Stellaria media 13/ +, Parthenocissus quinquefolia 15/ r, Urtica dioica 15/ 2,
Ailanthus altissima 15/ +, Galium mollugo 19/ +, Scrophularia nodosa 20/ r.

Tab. 2. Diversity indices distributed among the rel evés in the community Fraxino
pannonicae — Ulmetum So6 in Asz6d 1936 corr. So6 1963

Rel. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
N 26 16 17 26 20 22 23 18 14 23 23 20 24 20 20 21 15 15 19 14
N2 616 449 669 940 695 514 878 475 234 7.85 347 573 6.17 460 554 7.99 594 4.3410.16 3.93
H 317 266 317 380 340 302 353 294 189 357 276 309 320 303 315 347 3.05 281 363 278
E 067 067 078 081 0.79 068 0.78 070 050 0.79 061 072 070 0.70 0.73 0.79 0.78 0.72 0.85 0.73
¢ 016 022 015 011 014 019 011 021 043 013 029 0.17 016 022 018 013 017 023 0.10 0.25
I 26.00 16.00 10.20 20.80 12.00 17.60 19.55 14.40 13.30 8.05 13.80 16.00 22.80 17.00 14.00 12.60 10.50 7.50 9.50 7.00
l. 003 0.00 0.00 0.01 0.02 008 001 050 058 0.03 0.09 003 054 045 022 0.13 0.16 0.02 0.03 0.14

& N is the number of species in E; floor

Locations of relevés

1. Rusovce, 4803'29,3" NLa., 1708'59.5" ELo., A.: 1 0x40 m, AA: 50., AH: 30 m, AT:
30 cm, TC: E3 95 %, E» 7 %, E;1 100 %, 28.4.2010, DC, AP.

2. Rusovce, 48°03'32,5" NLa., 1709'03,6" ELo., A.: 20%x20 m, AA: 20, AT: 15cm, TC: E3
80 %, E» 50 %, E; 100 %, 28.4.2010, DC, AP.

3. Rusovce, 4803'36,4" NLa., 17°09'05,6" ELo., A: 20 x20 m, AA: 50, AH: 20 m, AT:
45cm, TC: E3 80 %, E» 50 %, E; 60 %, 28.4.2010, DC, AP.

4. Rusovce, 4803'22,8" NLa., 1709'04,6" ELo., A: 20x20 m, AA: 20, AH: 20 m, AT: 25
cm, E3 80 %, E» 25 %, E; 80 %, 28.4.2010, DC, AP.

5. Rusovce, 4803'15,6" NLa., 1709'09,3" ELo., A: 20x20 m, AA: 40, AH: 20 m, AT: 40
cm, TC: E3 85 %, E2 30 %, E; 60 %, 28.4.2010, DC, AP.

6. Rusovce, 4803'12,4" NLa., 1709'13,6" ELo., A: 20x20 m, AA: 60, AH: 30 m, AT: 80
cm, TC: E3 98 %, E» 20 %, E; 80 %, 24.5.2010, DC, AP.

7. Rusovce, 4803'08,8" NLa., 1709'17,9" ELo., A: 10x40 m, AA: 150, AH: 30 m, AT:
1m, TC: E3 95 %, E> 10 %, E; 85 %, (two old individuals of the trees Quercus robur,
average of trunk 1, 3 m), 24.5.2010, DC, AP.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Rusovce, 4803'09,2" NLa., 1709'37,03" ELo., A: 20x20 m, AA: 50, AH: 20 m, AT:
40cm, TC: E3 85 %, E» 25 %, E; 80 %, 24.5.2010, DC, AP.

Rusovce - Cunovské jazera (lakes), 4802'48,3" NLa., 1709'55 ,6" ELo., A: 20x20 m,
AA: 80, AH: 25 m, AT: 70 cm, TC: E3 95 %, E, 45 %, E; 95 %, 24.5.2010, DC, AP.
Cunovské jazera (lakes), 4802'24,5" NLa., 17°10'42 ,3" ELo., A: 20x20 m, AA: 30,
AH: 15 m, AT: 15 cm, TC: E3 95 %, E» 85 %, E; 35 %, 11.6.2010, DC, AP.

Cunovské jazera (lakes), 4802'28,5" NLa., 17°10'40 ,8" ELo., A: 20x20 m, AA: 40,
AH: 20 m, AT: 50 cm, TC: E3 95 %, E» 50 %, E; 60 %, 11.6.2010, DC, AP.

Cunovské jazera (lakes), 4802'28,2" NLa., 17°10'43 ,3" ELo., A: 20x20 m, AA: 50,
AH: 20 m, AT: 70 cm, TC: E3 95 %, E» 50 %, E; 80 %, 11.6.2010, DC, AP.

Rusovce - Cunovské jazera (lakes), 4802'32,7" NLa., 17°10'4 0,07" ELo., A: 20x20
m, AA: 60, AH: 20 m, AT: 50 cm, TC: E3 90 %, E» 30 %, E; 95 %, 11.6.2010, DC, AP.
Rusovce - Cunovské jazera (lakes), 4802'37,1" NLa., 17°10'4 2,8" ELo., A: 20x20 m,
AA: 70, AH: 25 m, AT: 50 cm, TC: E3 95 %, E» 50 %, E; 85 %, 11.6.2010, DC, AP.
Rusovce, 4803'29,1" NLa., 1709'06,5" ELo., A: 20x20 m, AA: 70, AH: 15 m, AT: 40
cm, TC: Es 90 %, E; 20 %, E; 70 %, (terrain depression, probably previous
distributory), 20.7.2010, DC, AP.

Rusovské jazero (lake), 4803'33,2" NLa., 170 9'15,05" ELo., A: 20x20 m, AA: 60,
AH: 20 m, AT: 60 cm, TC: E3 95 %, E» 15 %, E; 60 %, 20.7.2010, DC, AP.

Rusovské jazero, 4803'36,1" NLa., 1709'19,0 7" ELo., A: 20x20 m, AA: 60, AH: 20 m,
AT: 60 cm, TC: E3 85 %, E; 40 %, E; 70 %, 20.7.2010, DC, AP.

Rusovské jazero (lake), 4803'44,5" NLa., 170 9'10,3" ELo., A: 20x20 m, AA: 80, AH:
20 m, AT: 30 cm, TC: E3 95 %, E» 40 %, E1 50 %, (forest glade, juvenile vegetation,
there are just four trees ~80 years old persisting from the original vegetation,
20.7.2010, DC, AP.

Rusovské jazero (lake), 4803'40,3" NLa., 170 9'07,5" ELo., A: 20x20 m, AA: 50, AH:
15 m, AT: 20 cm, TC: E3 95 %, E2 50 %, E; 50 %, 20.7.2010, DC, AP.

Rusovce, 4803'12,2" NLa., 1709'45,6" ELo., A: 20x20m, AA: 40, AH: 15 m, AT: 15
cm, TC: E3 85 %, E» 40 %, E; 50 %, (narrow fragment of the wet wood in relatively
inaccessible place), 13.10.2010, DC, AP.

Abbreviations:

A — area, AA — average age of the forest, AH — average height of the trees, AT —
average thickness of the trees, TC — total cover in Es/E,/E;, NLa. — northern latitude,
ELo. — eastern longitude, DC — Danica CernuSékova, AP — Andrea Poganyova.
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