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abstract  — in Slovakia, the c entral Phytosociological d atabase has been built since 1996 and it is lo-

cated in the institute of Botany, Slovak Academy of Sciences, Bratislava. Since 2005, we focused
on the collection of phytosociological relevés from semi-natural grassland communities belonging
to phytosociological classes Molinio-Arrhenatheretea, Festuco-Brometea and Nardetea strictae.
All accessible published relevés were compiled and stored in the t ur Bo Veg program. Since
1990 an extensive .eld survey was caried out with the aim to record the actual stage of semi-natu-
ral grasslands in Slovakia after the period of profound land-use changes (collectivisation, aban-
donment, succession). As a result of this survey, 4988 of recent unpublished relevés were stored in
our database. Alltogether, the database of grassland vegetation contains 11 121 relevés, collected
by 143 authors between 1924 and 2006. t hese relevés include 387 765 vascular plants individual
records nad 6 439 records of bryophyte and lichen species.t he basic statistical information on this
database is presented in the paper and the quality ofthe data is discussed. t he possible application
of such phytosociological dataset is outlined.

words — database, grassland communities, large-scale survey, phytosociology, Slovak r epublic,
vegetation sampling.

Introduction

in 1996, the Slovak r epublic has joint to the e uropean effort of building national

phytosociological databases in a standard format of tur Bo Veg (Hennekens &
Schaminée, 2001). Since then, the c entral Phytosociological d atabase (http://ibot.
sav.sk/cdf/index.html) has been built in the institute of Botany, Slovak Academy of
Sciences, Bratislava (Valachovic, 1996; HegediiSova, 2007). During the last dec-
ade, a particular attention has been devoted to vegetation sampling of semi-natural
grasslands caused by two main reasons: a) these communities overcame substantial
changes during the last 50 years due to the profound land-use changes such as collec
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tivization, abandonment or succession, and b) grassland communities were sparsely
studied in the past in a synthetic way and a comprehensive survey at the national
level is still missing. o ur contribution brings an overview of the grassland phytoso-
ciological data accumulated and processed during the last decade which are recently
stored in the Slovak c entral Phytosociological d atabase.

Basic staTiSTICS

t he database of Slovak grassland vegetation contains 1 1 121 relevés (state to
Ist January 2007), belonging to phytosociological classesViolinio-Arrhenatheretea
t x. 1937, Festuco-Brometea Br.-Bl. et t x. ex Br-Bl. 1949 and Nardetea strictae
r ivas g oday et Borja c arbonell 1961. t he distribution of relevés in the territory
of Slovakia is shown in Figure 1. t he least sampled areas are the lowlands Po -
dunajska nizina (the southwestern part of Slovakia) and Vychodoslovenska nizina
(the southeastern part of Slovakia), where lar ge areas are covered by intensively
utilized agricultural landscape. t he least representative material is gained from the
northeastern part of Slovakia which attracted the least attention of phytosociolo -
gists in the past. o n the contrary, several regions are over sampled e.g. botanically
attractive areas such as Velka Fatra Mts. and Biele Karpaty Mts., or focal points
of regional research projects such as Liptovska kotlina, Starohorské vrchy Mts.,
Polana Mts, Poloniny Mts., etc.

t he oldest relevés come from 1924, nevertheless the grassland relevés from the
first half of the 20th century are sparse in the database. The earliest published phy-
tosociological relevés were recorded by J. Klika, A. Zlatnik, P. Sillinger and K.
d omin within strictly regional studies. r egionally focused studies of grasslands
dominated during the whole 20th century with several exceptions made e.g. by Ju -
rko (1969), Spanikova (1978, 1984) or Kliment (1994) who made a syntheses within
a larger geographical area.t he systematic phytosociological sampling of grasslands
started after 1990 and was performed mostly by H. Ruzickova and her colleagues
who studied the traditionally managed meadows over the whole Slovak territory
Several projects running since the nineties have supported the grassland research
focusing on the proposition of appropriate management for the agricultural praxis
and thus numerous regions were covered by an intensive phytosociological survey.
Almost one half of the relevés in the database has been sampled since 1990 (they
are mostly unpublished) and thus the database reflects well the actual stage and di-
versity of grassland vegetation (Figure 2).

Altogether, 230 published data sources, 39 theses and 17 publicly accessible
manuscripts are covered by the database ( t able 1). t he relevés come from 143
authors (t able 2, only first authors were included into the calculation). Among
them, H. Ruzi¢kova has a special position as her contribution exceeds one fifth
of the whole database. t he relevés include 387 765 vascular plants individual
records and 6 439 records of bryophyte and lichen species. t he frequency of in-
dividual species in the database reflects well their real frequency in the non-for-
est landscape types (t able 3). t he altitudinal distribution of relevés is shown in
Figure 3.
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Figure 1 - Distribution of relevés ordered by original authors to phytosociological classes: a) Molinio-
Arrhenatheretea, b) Festuco-Brometea (continues in the next page).
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Figure 1 (continued from the previous page) - ¢) n ardetea strictae
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Figure 2 - Percentage frequency of relevés made in each decade since 1922 until end of 2006. Missing
dates for relevés were substituted by publication dates.
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table 1 -number of bibliographic references compiled in the database and number of relevés belong-

ing to individual published sources.

n umber of n umber of
d ata source . X
studies relevés
Published papers and monographs 230 3965
d iplom theses and Ph.d . dissertations 39 1526
Publicly accessible manuscripts 17 402
u npublished relevés - 5219
t otal 286 11112

table 2 -t wenty authors with the highest contribution to the database. n umber of relevés is given for

individual authors

r uzickova H. 2648 Haberova 1. 211
Uhliarova E. 601 Maglocky S. 209
Kliment J. 547 Jurko A. 205
Skodova I. 383 Linkesova K. 194
Ujhazy K. 323 Hajkova P. 192
JaniSova M. 286 Miadok D. 182
Bosackova E. 252 Klika J. 164
Balatova-Tulackova E. 232 Dzubinova L. 155
Zlinska J. 223 Vozarova M. 141
Spanikova A. 217 Krippelova T. 138
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Figure 3 - Altitudinal distribution of grassland relevés. Percentage frequency of relevés is given for

altitudinal intervals of 100 m.
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tale 3 - Most frequent species or species aggregates (present in more than 25% of relevés) in the
database and the number of relevés with their occurrence.

Achillea millefolium 6267 Festuca pratensis 3963
r anunculus acris 5067 Alchemilla spec div 3999
Plantago lanceolata 4953 d actylis glomerata 3890
1 otus corniculatus 4909 1 eontodon hispidus 3871
t rifolium pratense 4778 ¢ ruciata glabra 3759
Anthoxanthum odoratum 4741 t araxacum sect. r uderalia 3664
Acetosa pratensis 4721 1 uzula campestris 3556
Festuca rubra agg. 4574 Pimpinella saxifraga 3413
1 eucanthemum vulgare agg. 4477 ¢ ampanula patula 3078
Poa pratensis agg. 4383 Potentilla erecta 3068
Briza media 4218 Plantago media 3109
Agrostis capillaris 4130 c erastium holosteoides 3143
t rifolium repens 4119 Prunella vulgaris 2870
Veronica chamaedrys 3986 Vicia cracca 2861

t able 4 - Percentage of missing values in the relevé header data.

Variable % of missing values
d ate of sampling 8.2 (910 relevés)

Plot size 14.6 (1628 relevés)
Altitude 26.4 (2934 relevés)
Herb layer % cover 33.1 (3685 relevés)
Moss layer % cover 63.3 (7035 relevés)
Identification of cryptograms 78.4 (8723 relevés)

table 5 - Accuracy of relevé location in the database as a whole compared with more recent relevés
(number of relevés and proportion in the data set is given in individual precision categories).

All data set r el. made after 1990 r el. made after 2000

Accuracy of location

norel % norel. % norel %
Without coordinates 1380 12.4 224 43 87 35
20 m-precision in site location 1662 149 1155 16 530 235
(gPs)
20 to. 100 m-precision in site 337 3.0 292 57 274 11.0
location
over 100 m- precision in site 7742 69.7 3438 67.4 1536 62.0

location

t otal 11121 100 5109 100 2479 100
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DATA QUALITY

t he quality of our grassland database is strongly dependent on the quality of phy-
tosociological relevés which were compiled from numerous sources (t able 1). Along
with misidentification of some species in the field or typing errors the most serious
limitation of the database is in insufficient attention paied to the cryptogam species.
More than three quarters of relevés lack the bryophyte and lichen records (t able 4).
t his is especially true for relevés of mesophilous grasslands where the cryptogams
usually do not play an important diagnostic role. Further limitation is caused by the
missing header data attributes concerning the date, the relevé size, or insufficient de-
scription of relevé location (t able 4). o Ider relevés have been additionally located
during the last two years.d ue to the utilization of g PS (g lobal Positioning System) in
the field the accuracy of relevé location is rising towards the recent time (t able 5).

C onclusions and perspectives

According to our experience the building of a lar ge phytosociological database
is one of the best ways how to stimulate and broaden the existing phytosociological
research. t he database is an important source of historical information on the exist-
ing vegetation types and we suppose its value will rise in the future. But its main
utilization we see in the syntheticevaluation of our knowledge on thegrassland plant
communities and the development of an adequate classification system. The process
of the database completion and improvement by increasing the data quality or by
establishment of links among other biological databases is a continuous ef fort and
we stay still at the beginning of this process.Anyway, we hope our initiativewill lead
to better understanding of grassland vegetation at the national or even international
level and to the development of the formalized identification system of grassland
vegetation types applicable in the nature conservation and landscape planning.
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