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The vegetation relevés stored electronically in the Czech National Phytosociological Database are
reviewed. The database was established in 1996, with the central database located in the
Department of Botany, Masaryk University, Brno (www.sci.muni.cz/botany/database.htm). On 15
November 2002 this central database contained 54,310 relevés from the Czech Republic, collected
by 332 authors between 1922-2002. Ca. 54% of the relevés were taken from published papers or
monographs, 21% from theses and the rest from various unpublished reports and field-books. These
relevés include 1,259,008 records of individual plant species. Territorial coverage of the country by
the reléves is irregular as the areas with attractive natural or semi-natural vegetation are more
intensively sampled, with gaps in coverage of less attractive or poorly accessible areas. Most
relevés are of broad-leaved deciduous forests (Querco-Fagetea), meadows (Molinio-
Arrhenatheretea), dry grasslands (Festuco-Brometea), and marsh grasslands (Phragmito-
Magnocaricetea). The quality of the data is discussed, such as researcher bias, preferential
selection of sampling sites, spatial autocorrelation and missing values for some data elements.

Keywords: Bioinformatics, Czech Republic, plant community, phytosociology, relevé,
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Introduction

Modern information technologies have facilitated the development of electronic databases,
which include previously scattered information on various aspects of biodiversity (Michener
& Brunt 2000). Diversity of plant communities at the level of landscapes has been traditionally
documented by relevés, i.e. species lists with simple estimates of cover-abundance, recorded in
plots ranging in size between 10" and 10? m”. Several institutions worldwide have compiled
phytosociological databases that consist of electronic archives of relevés from particular re-
gions or national territories (Wohlgemuth 1992, Brisse et al. 1995, Ewald 1995, 2001, Font &
Ninot 1995, Schaminée & Hennekens 1995, Schaminée & Stortelder 1996, Mucina et al.
2000a; see also www.vegbank.org). Since the mid 1990s, this was facilitated by the wide avail-
ability of Turboveg database management software (Hennekens & Schaminée 2001; see also
www.synbiosys.alterra.nl/turboveg/).

Ewald (2001) estimated there are approximately one million relevés already stored
electronically in phytosociological databases worldwide, of which ca. 750,000 originate
from central and western Europe, a region with a strong tradition of vegetation sampling
for classification purposes (Braun-Blanquet 1964, Westhoff & van der Maarel 1973). Un-
doubtedly, there are still more relevés in papers, reports and field protocols that have not
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yet been computerized (Rodwell 1995). For example, the databases for the Netherlands
and France contain ca. 350,000 and 137,000 relevés, respectively (Ewald 2001, see also
Brisse etal. 1995, Schaminée & Stortelder 1996). In contrast, there are very few computer-
ized relevés for countries of northern, eastern, and southern Europe.

Phytosociological databases are most often designed for vegetation classification and
as a source of information on the spatial distribution of vegetation or habitat diversity, as
required by the nature conservation agencies or forest management institutions. However,
this data can be used for a variety of other purposes, such as determining changes in vege-
tation, defining major environmental gradients, estimating species niches, calibrating indi-
cator values for species, mapping the distribution of individual species, and modelling po-
tential distribution of species and plant communities.

The purpose of this paper is to review the data in the Czech National Phytosociological
Database, which consists of relevés from the Czech Republic.

History of the Czech National Phytosociological Database

The idea to set up vegetation database first appeared at the Institute of Botany, Prihonice,
towards the end of the 1970s. Associated activities during the 1980s included compilation
of a checklist of species of central European vascular plants, bryophytes and lichens
(Neuhduslova & Kolbek 1982), publication of a bibliography of Czechoslovak
phytosociological studies (Bibliographia 1983—-1992), and the development of the com-
puter program Edifyt for editing phytosociological tables by Eduard Brabec at the end of
the 1980s. However, this database was not developed further in the 1990s.

Interest in the project was rekindled in the mid 1990s due to the support of the newly es-
tablished international working group: European Vegetation Survey (Mucina et al. 1993,
Rodwell et al. 1995, 1997). In 1995-1998 Professor John S. Rodwell from Lancaster Uni-
versity, UK, received funding for the project “Safeguarding the Biodiversity of Eastern
Europe” under the Darwin Initiative funded by the British Government. As a part of this
project, a training course on vegetation databanking was organized for vegetation scien-
tists from five central and eastern European countries, including the Czech Republic. This
course was held at Lancaster in February 1996, under the supervision of Prof. John S.
Rodwell and Julian Dring, in close co-operation with Stephan M. Hennekens
(Wageningen, The Netherlands), the author of the computer program Turboveg. In Febru-
ary 1997, a training course on the use of the Turboveg program was held at the Masaryk
University, Brno, for vegetation scientists from the Czech Republic and Slovakia. As a re-
sult, the Turboveg program has been adopted for storing phytosociological relevés in the
Czech Republic and Slovakia (Chytry 1996, Valachovi¢ 1996) and widely used by many
institutions and individuals.

The Czech National Phytosociological Database was established in early 1996 (Chytry
1997), after a new species checklist of vascular plants, bryophytes and lichens of the
Czech Republic, Slovakia, Austria, and Hungary was prepared in co-operation with Prof.
Harald Niklfeld, Dr. Walter Gutermann and Prof. Ladislav Mucina from the University of
Vienna, and Drs. Ivan Jarolimek and Milan Valachovi¢ from the Institute of Botany in
Bratislava. The common checklist was adopted to facilitate the exchange of data among
the four countries. Vascular plant nomenclature is that used in the revised and updated
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checklist of Ehrendorfer (1973) and the nomenclature for bryophytes and lichens is that of
Frey et al. (1995) and Pisut et al. (1993), respectively.

The organizational structure of the Czech National Phytosociological Database follows
the model of several local databases, managed by individuals or research groups at different
institutions with the central database in the Department of Botany, Masaryk University,
Brno, where data from the local databases, papers and other documents are kept. Besides
data collecting and storing, the central database also provides relevés upon request to partici-
pating researchers for the purposes of various projects. Funding from the Grant Agency of
the Czech Republic supported the appointment of Marie Rafajova as the full-time adminis-
trator of the central database since 1999. This made it possible to start with a more system-
atic computerization of relevés and apply quality assurance procedures to the growing body
of data. Updated information on the database is available in English on the web site of the
Department of Botany, Masaryk University, at www.sci.muni.cz/botany/database.htm, and
more comprehensive information in Czech, including technical guidelines for managers of
local databases at www.sci.muni.cz/botany/dbase_cz.htm.

Development of the database is accompanied by research into the structure of large
phytosociological data sets (Chytry 2001), testing new formalized methods of vegetation
classification and data analysis (Bruelheide & Chytry 2000, Chytry et al. 2002) and devel-
opment of the computer program Juice (Tichy 2002), which includes several tools for nu-
merical classification and analysis of phytosociological data. This program is freely avail-
able on the web site www.sci.muni.cz/botany/juice.htm.

Recently, these developments stimulated the initiation of a parallel project: the Data-
base of Forest Typology at the Forest Management Institute (UHUL). In cooperation with
the Department of Botany, Masaryk University, computerization of the data from field
protocols of the forest site-type research started there in 2001, using the Turboveg program
and the same standards as the Czech National Phytosociological Database.

Basic statistical figures

All the figures given in this section refer to the state of the central database on 15 Novem-
ber 2002 and do not include information from the database of the Forest Management In-
stitute. To this date, the central database contained 54,310 relevés from the Czech Republic,
of which 54% were from published papers or monographs (Table 1). Most relevés taken
from journals came from Preslia (3240), Folia Geobotanica (et Phytotaxonomica) (2295),
Muzeum a soucasnost (1907), Rozpravy Ceskoslovenské akademie v&d (1626), Studie
CSAV (1381), Bohemia centralis (1298), Feddes Repertorium (1048), Folia Musei rerum
naturalium Bohemiae occidentalis (993) and Opera corcontica (957). About 21% were un-
published relevés in master, doctoral and “Candidate of Science” theses, mainly of work-
ers who studied in the Departments of Botany of Charles University, Prague, Masaryk
University, Brno, Palacky University, Olomouc, and the Institute of Botany of the Acad-
emy of Sciences of the Czech Republic, Pruhonice. About 6% of the relevés were from un-
published surveys of nature reserves carried out by the Agency for Nature Conservation
and Landscape Protection of the Czech Republic. The quality of these relevés, however,
varies considerably. Remaining data came from various unpublished sources. Relevés that
have been repeatedly presented in different publications or manuscripts were included
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Table 1. — Number and bibliographic sources of the relevés included in the Czech National Phytosociological
Database and the Database of Forest Typology of the Forest Management Institute. Relevés from unpublished
manuscripts (theses, reports) that were published later, are included only under publications.

Number of bibliographic Number of relevés Estimated number of
references included included in the existing relevés not yet
in the database database included in the database

Czech National Phytosociological Database

Published papers and monographs 896 29,120 4,000
Theses 119 11,635 3,000
Nature reserve survey reports 292 3,426 1,000
Unpublished relevés - 10,129 12,000
Total 1,307 54,310 20,000
Database of Forest Typology - 14,130 45,000

only once in the database; in Table 1 these relevés are attributed to the oldest publication.
The relevés in the database were recorded by 332 authors, although many of these authors
are responsible for only one or a few relevés (Table 2). The number of relevés still to be in-
cluded in the database is estimated at approximately 20,000 (Table 1).

The database reflects the history of vegetation research in the Czech Republic. The old-
est relevés in the database, which are perhaps the oldest relevés from the Czech Republic,
were recorded by Alois Zlatnik in 1922 (Zlatnik 1928a, 1928b). The proportion of relevés
from 1920 to 1950 is rather low. For example, 95% of the relevés were made after 1950 and
51% after 1980 (Fig. 1). Geographical coverage of the Czech Republic has differed in time
(Fig. 2). Before 1950 (Fig. 2A), few researchers prevailed, in particular J. Klika, R.
Mikyska, J. Smarda and A. Zlatnik, who focused on the most attractive areas of the colline
belt in Bohemia, namely the Ceské stiedohori (Bohemian Central Range) and the Bohe-
mian Karst, the famous dry grassland sites of southern Moravia (Pavlovské vrchy Hills,
Mohelno) and the mountainous areas of the Krkonos$e, Hruby Jesenik, and Zdarské vrchy.
Between 1951-1980 (Fig. 2B) many of the gaps in territorial coverage were filled; still,
distinct gaps remained, e.g. in the Ceskomoravska vrchovina (Bohemian-Moravian High-
lands) and central Moravia. The fieldwork in 1981-2002 (Fig. 2C) was mainly done in ar-
eas already studied, with emphasis on the less explored parts of the Moravian Carpathians.
The cumulative territorial coverage achieved during the entire history of phytosociological
research (Fig. 2D) is fairly good, however, there are still some gaps, mainly in the area
west and southwest of Plzen, in the middle Vltava area, in the area between the Sazava
river and the foothills of the Zelezné hory Mts, in some parts of the Bohemian-Moravian
Highlands, in the upland areas of northern Moravia (Nizky Jesenik and Oderské vrchy)
and in the Ostrava city agglomeration. In contrast, the highest numbers of relevés are from
areas with a high diversity of natural and semi-natural vegetation, particularly in the Ceské
sttedohoii Mts, Bohemian Karst and the Berounka river valley, Kokoiin area, Cesky raj
area, Jestédsky hibet Mts, KrkonoSe Mts, Hruby Jesenik Mts, Sumava Mts, Tfeboii basin,
middle Labe valley, Zelezné hory Mts, Zdarské vrchy Mts, river valleys of southwestern
Moravia, Pavlovské vrchy Hills and adjacent areas, Bilé Karpaty Mts, Hostynské vrchy
Mts and Moravskoslezské Beskydy Mts. Most relevés were recorded between 200-600 m
a. s. 1., which are the most common altitudes encountered in the Czech Republic (Fig. 3).
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Table 2. — Twenty-five most frequent authors of the relevés in the database and the number of relevés.

Balatova-Tulackova E. 2261 Otypkova Z. 794
Rydlo J. 1917 Sumberovi K. 780
Blazkova D. 1876 Kropac Z. 730
Vicherek J. 1578 Kucera T. 725
Neuhiusl R. & Neuhduslova Z. 1573 Tlustak V. 720
Sofron J. 1358 Sadlo J. 718
Chytry M. 1229 Griill 710
Toman M. 1127 Hédl R. 679
Klika J. 1037 Pesout P. 673
Kopecky K. 1000 Pysek A. 661
Kolbek J. 966 Sykora T. 644
Albrecht J. 879 Novik J. 573
Jirasek J. 864
1991-2000
1981-1990
1971-1980
o 1961-1970
©
0 1951-1960
1941-1950
1931-1940
1922-1930
0 10 20 30 40

Percentage frequency

Fig. 1. The proportion of relevés made in each decade of the 20th century. Missing dates for relevés were
substituted by publication dates.

However, a comparison of the number of relevés recorded at different altitudes with the total
land area found shows that sampling was positively biased to the higher altitudes (> 700 m),
while the middle altitudes, especially those between 400-600 m, have been under-sam-
pled.

Assignment of the relevés to syntaxa as indicated by relevé authors (Table 3) roughly re-
flects the frequency of vegetation types in the Czech Republic; however, this frequency esti-
mate may be biased by the attractiveness of individual vegetation types to researchers. Most
relevés are of natural forests and semi-natural grasslands, whereas those of anthropogenous
vegetation types are rarer. It is of interest to identify vegetation classes that are strongly un-
der-represented in the database. There are less than 30 relevés of extinct types of halophytic
vegetation (Thero-Suaedetea and Thero-Salicornietea), classes with fragmentary develop-
ment in the Czech Republic (Salicetea herbaceae and Crypsietea aculeatae), the class
Charetea fragilis, which is rarely sampled due to the difficulty of identifying stoneworts, and
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Fig. 2. Distribution of relevés for different periods of time. Missing dates for relevés were substituted by publica-
tion dates. Dark colours indicated areas with more relevés.

the class Parietarietea, whose syntaxonomic identity is doubtful in the Czech Republic. It is
striking that 79 out of the 548 associations reported by Moravec et al. (1995) for the Czech
Republic are not documented in the database and 28 of them are represented by a single
relevé (Table 4). Some of these associations may be valuable for recognizing and naming



C. 1981-2002

m,r\ \ \ er\ mm
om o, < omoo .
lo) lo)
L~ 0 ©% Ohoe B L~ x% OO0 D
[ [
R R i kN B
J do ~0e o g do 00 ~0dl
\ N 2% 7 R s,
TN 3 Sie ot oAt SRR SRS s s e e
o 9] 99 ) o] Q00
&oom&ﬁﬂL 0 o”mb\m o o6 Booado
© 09 O OOX I0ORORO0 IO _100F 00 NOOPOOTORX
2 N @%&W ool 4 c oo, QW oob 1 %.mm | |
d o ciot 6% Ml o7 {6 ot 11 i d ose 50600 1900000000 h
S COO%C O o] [® m CCOMO ole/ol® O x O
ole Wu [0/ 00 ole Qm.um 100
RS i
™ 1@0 ﬂ Q) O Om % Q) 00l QO [0ele W
voomwwo omo 9] oo& oo 9 0000 CE
o oo oo le/ele) ol dle/ole o0 oo e O
Of © g UO O %% %C CCD Owoz:af
9 ~J O QRO Of ~J
Q0K Ol @) e]e) O
[COOMee 0 99 0Q0 g oo o
0 Q0o o bood” a0 fo) o 1i6%e! fo/ele! e oxt éle o]0 0!
0900 00~ 000 Q) Q@O0 OO0 3
m e 00 Oe - QoA Q Q QOOIOOOO0 O] mo olo] /o]
S ATl e ]
ermatis A 1M Lonoedarieendodog SRS on o
L2ce 01-0po0 B 000000 o0k BRRY Ot
i P %mw.w% e S e e T
0 B oW ole c'ole’st oonQgeceec ...oo&.» Weislele co o) w%xﬁm}mmﬁ slolll oW e o'e. o
0 u% Q.docn ol 00000000 Hesle omm o N w5
nwm o 00 @m}@/ P Q0000 e | yM o%&w o Sl © % 883 85
ol o] ol ole) Q0 10 0000
e wm IS e O%OMWO 5 “ 3% Q0O o WJ@J% 010/0]0 0l00[0,0] %»
P, 9000000109000 00 8GO0 0 O o4 i e stehle s st <Rss st s e /
(" PRSporontags] Coerspe oo ook AN e oo e
\‘DDO 3% xd,\v 0Q 53 O.“O M “MW M mmhla J%JTJ@J@J OOWJMW%OOO M
Qmo S \m 00 ol ,\.\ M 1 e sle e mesl %om o e elot ™
BB Y B % 1 Rebab e B A oeRa0)
o O r %u,d o ° o
o olke bond/ o3 N ~ PP BB R LB
wb 08 dodl oo I S [ RS Sle s Sleletelote! MDO
g 0 o0 T Q 0009
hOol_ o “L.Dk Q] o 7_. h OROO Jowtwomoovn
N O k54555 Ml
Lt - e o
Jid M) = isdBlN)

Chytry & Rafajova: Czech National Phytosociological Database

essarily complex. Thus, phytosociological databases can help identify syntaxa that are in

cal value, they perhaps make the standard syntaxonomic system used in this country unnec-
need of syntaxonomic revision.

certain vegetation phenomena, which are poorly documented by relevés. Some others, how-
ever, are obviously not being recognized by Czech field botanists: instead of having a practi-
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Fig. 3. Altitudinal distribution of relevés. Bars — percentage of the relevés recorded for each 100 m interval of
altitude; open circles: percentage of land area at each 100 m interval of altitude. Only relevés with an indication of
altitude are included.

The database is also a valuable source of floristic information. The average number of
species per relevé is 23, making up a total of 1,259,008 floristic records, which include
1,177,013 records of vascular plants and 81,995 records of bryophytes and lichens. The
most frequent species, including aggregate species, are those of mesic grasslands, native
species with an expansive tendency (apophytes) and some native trees. The list of the most
frequent species in the database, presented in Table 5, provides a rough estimate of the
most frequent species in the Czech flora at the scale of vegetation plots.

The Database of Forest Typology of the Forest Management Institute (UHUL) con-
tained 14,130 relevés on 20 November 2002. It is estimated that the number of relevés
available in the field protocols of this institute yet to be included in the database is 45,000
(Table 1), however, about 20-30% of them are repeated relevés in previously sampled
plots (V. Zouhar, personal communication). The oldest relevés are from 1950; most were
recorded between 1950-1970 (ca. 70-80%) and between 1990-2002 (ca. 20%). The
relevés of the Forest Management Institute rather regularly cover the area of forest in the
Czech Republic and the location of individual plots is precisely described by reference to
forest sectors. They often contain excellent descriptions of habitat characteristics, but the
quality of species recording is variable.

Data quality

Relevés in the phytosociological databases are collected from different sources which vary
in sampling procedures and quality. Serious but hardly avoidable errors are introduced by
overlooking or misidentifying some species in the field. Observer bias in estimating cover
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Table 3. — Fifteen most frequent classes, alliances and associations in the database, and the number of relevés.

A) Classes

Querco-Fagetea 9221 Nardo-Callunetea 1528
Molinio-Arrhenatheretea 7792 Plantaginetea majoris 1511
Festuco-Brometea 5755 Secalietea 1340
Phragmito-Magnocaricetea 4544 Potametea 1225
Vaccinio-Piceetea 1914 Mulgedio-Aconitetea 890
Scheuchzerio-Caricetea fuscae 1862 Sedo-Scleranthetea 805
Galio-Urticetea 1837 Oxycocco-Sphagnetea 795
Chenopodietea 1564

B) Alliances

Calthion 3322 Caricion gracilis 1321
Fagion 2631 Luzulo-Fagion 1254
Festucion valesiacae 1717 Piceion excelsae 1094
Arrhenatherion 1643 Tilio-Acerion 1027
Bromion erecti 1623 Quercion pubescenti-petraeae 917
Carpinion 1590 Molinion 867
Alnion incanae 1369 Polygonion avicularis 777
Phragmition communis 1329

C) Associations

Melampyro nemorosi-Carpinetum 881 Calamagrostio villosae-Piceetum 413
Dentario enneaphylli-Fagetum 845 Angelico-Cirsietum oleracei 379
Arrhenatheretum elatioris 679 Phragmitetum communis 375
Caricetum gracilis 635 Glycerietum maximae 314
Cirsietum rivularis 506 Luzulo albidae-Quercetum 289
Scirpetum sylvatici 469 Carici pilosae-Carpinetum 278
Aceri-Carpinetum 467 Calamagrostio villosae-Fagetum 276
Luzulo-Fagetum 451

may also be serious (LepS & Hadincova 1992, Klimes et al. 2001). In addition, different
authors use different taxonomic concepts of many species, subspecies or aggregate spe-
cies. Therefore, species or subspecies often need to be transformed to species sensu lato or
aggregated species in order to equalize taxonomic concepts in the data sets compiled from
relevés by different authors. Such transformations result in a loss of information, but are
necessary in order to avoid biases in the analyses.

Another issue strongly related to data quality is the preferential selection of relevé sites,
which means that the authors tend to select stands that fit their a priori idea of a particular
vegetation type and avoid other stands. Consequently, phytosociological databases contain
biased samples of vegetation diversity in certain areas. In a large database that contains
relevés made by many authors who had different preferences for selection of the site, this
may result in a mere noise rather than a systematic bias. However, the paradigms accepted by
most researchers in a given geographical area and time may cause a serious systematic bias
(Frey 1995). A clear bias in phytosociological databases is the under-representation of spe-
cies-poor vegetation stands. Although species-poor stands may be common, researchers of-
ten tend to avoid them, believing that they are difficult to classify (Wotek 1997). In the Czech
National Phytosociological Database, the bias towards species-rich stands is indicated by the
non-increasing or unimodal species-area curves for some vegetation types (Chytry 2001).
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Table 4. — The associations included in the list of Czech syntaxa (Moravec et al. 1995) but not represented or only
documented by a single relevé in the database. Associations documented by a single relevé are indicated by an
asterisk.

Asplenieteta trichomanis: Biscutello-Asplenietum septentrionalis, Asplenietum septentrionali-adianti-nigri,
Saxifrago paniculatae-Agrostietum alpinae*, Hedysaro hedysaroidis-Molinietum*;

Farietarietea: Corydalidetum luteae;

Juncetea trifidi: Carici rigidae-Juncetum trifidi*;

Salicetea herbaceae: Polytrichetum sexangularis;

Charetea fragilis: Charetum braunii, Charetum asperae, Charetum globularis, Charetum canescentis;

Potametea: Nupharetum pumilae*, Nymphoidetum peltatae*, Potametum colorati, Groenlandietum densae*,
Parvopotamo-Zannichellietum pedicellatae, Najadetum minoris, Sparganio-Potametum pectinati,
Batrachio trichophylli-Callitrichetum cophocarpae, Batrachietum rionii™;

Isoéto-Littorelletea: Isoétetum echinosporae, Isoétes lacustris comm., Sparganium angustifolium comm.,
Pilularietum globuliferae;

Utricularietea: Scorpidio-Utricularietum minoris;

Isoéto-Nanojuncetea: Lindernio-Eleocharitetum ovatae, Centunculo-Anthoceretum punctati*, Junco
tenageiae-Radioletum linoidis, Samolo-Cyperetum fusci;

Phragmito-Magnocaricetea: Typhetum laxmannii, Schoenoplectetum tabernaemontani*, Butomo-Alismatetum
lanceolati, Helosciadietum, Catabrosetum aquaticae;

Montio-Cardaminetea: Caltho minoris-Philonotidetum seriatae®, Cardaminetum amarae, Allio sibirici-
Cratoneuretum filicini*;

Scheuchzerio-Caricetea fuscae: Eleocharitetum pauciflorae, Drepanoclado revolventis-Caricetum
lasiocarpae, Amblystegio scorpioidis-Caricetum limosae, Amblystegio stellati-Caricetum dioicae™,
Drepanoclado revolventis-Caricetum diandrae, Carici limosae-Sphagnetum contorti, Carici filiformis-
Sphagnetum apiculati*, Carici chordorrhizae-Sphagnetum apiculati;

Molinio-Arrhenatheretea: Meo athamantici-Cirsietum heterophylli, Cirsio heterophylli-Alchemilletum
acutilobae, Trifolio repentis-Veronicetum filiformis, Veronico longifoliae-Filipenduletum*, Cnidio-
Violetum elatioris, Lysimachio-Filipenduletum picbaueri*, Stachyo palustris-Thalictretum flavae*;

Sedo-Scleranthetea: Airetum praecocis, Arabidopsietum thalianae, Hypno tamariscini-Festucetum
duriusculae, Diantho deltoidis-Armerietum, Thymo angustifolii-Festucetum ovinae, Saxifrago
tridactylitae-Poétum compressae*, Poo badensis-Allietum montani, Sempervivetum soboliferi;

Festuco-Brometea: Minuartio setaceae-Thymetum angustifolii, Adonido-Brachypodietum pinnati;

Trifolio-Geranietea sanguinei: Geranio-Anemonetum sylvestris*, Vicietum sylvaticae™;

Rhamno-Prunetea: Roso gallicae-Prunetum®, Prunetum mahaleb;

Salicetea purpureae: Agrostio-Salicetum purpureae;

Erico-Pinetea: Cytiso-Pinetum*;

Vaccinio-Piceetea: Cladonio rangiferinae-Pinetum sylvestris;

Robinietea: Balloto nigrae-Robinietum;

Epilobietea angustifolii: Arctietum nemorosi, Avenello-Molinietum caeruleae, Calamagrostio villosae-
Franguletum;

Bidentetea tripartitae: Pulicario vulgaris-Bidentetum;

Chenopodietea: Atriplici-Chenopodietum crassifolii, Puccinellio-Chenopodietum glauci, Malvetum pusillae,
Chenopodietum muralis, Matricario-Anthemidetum cotulae, Brometum sterilis*, Lepidietum drabae,
Atriplex rosea comm., Amarantho-Fumarietum, Rorippo-Chenopodietum polyspermi, Setarietum viridi-
verticillatae, Panico sanguinalis-Eragrostietum minoris, Hibisco-Eragrostietum, Digitario-Portulacetum?*,
Eragrostio poaeoidis-Panicetum capillaris;

Artemisietea vulgaris: Xanthietum spinosi, Lappulo-Cynoglossetum™;

Galio-Urticetea: Aristolochio-Cucubaletum bacciferi, Convolvulo-Epilobietum hirsuti, Carduus crispus
comm. ¥, Petasitetum officinali-glabrati, Torilidetum japonicae, Cephalarietum pilosae, Artemisio-
Melilotetum albae, Rumici obtusifolii-Chenopodietum, Urtico-Heracleetum mantegazziani;

Agropyretea repentis: Cynodontetum dactyli, Poétum pratensi-compressae™;

Plantaginetea majoris: Rumici crispi-Agrostietum stoloniferae*, Rumici crispi-Agropyretum, Blysmo-
Juncetum compressi*, Cynodonto-Plantaginetum majoris;

Secalietea: Sclerantho annui-Arnoseridetum minimae.
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Table 5. — Forty most frequent species or species aggregates in the database and the number of occurrences.
Double or triple records in different vegetation layers of a single relevé are treated as a single occurrence.

Achillea millefolium agg. 11660 Arrhenatherum elatius 5596
Poa pratensis (incl. P. angustifolia) 8509 Fagus sylvatica 5587
Urtica dioica 8083 Poa nemoralis 5542
Taraxacum sect. Ruderalia 8080 Alopecurus pratensis 5240
Deschampsia cespitosa 7343 Agrostis capillaris 5179
Festuca rubra agg. 7191 Sorbus aucuparia 5170
Ranunculus repens 6706 Acer pseudoplatanus 5096
Ranunculus acris 6683 Potentilla erecta 5002
Plantago lanceolata 6659 Elymus repens 4985
Veronica chamaedrys 6570 Lathyrus pratensis 4942
Rumex acetosa 6528 Holcus lanatus 4792
Picea abies 6510 Rubus idaeus 4587
Oxalis acetosella 6304 Cirsium arvense 4564
Dactylis glomerata 6282 Hypericum perforatum 4442
Anthoxanthum odoratum 6175 Sanguisorba officinalis 4357
Vaccinium myrtillus 5973 Trifolium repens 4342
Avenella flexuosa 5951 Lychnis flos-cuculi 4336
Senecio ovatus 5895 Lotus corniculatus 4302
Euphorbia cyparissias 5858 Aegopodium podagraria 4165
Poa trivialis 5686 Galium aparine 4139

In addition to the effect of preferential sampling on the scale of landscape,
phytosociological data in the Czech Republic are also affected by the irregular distribution
of sites within the country (Fig. 2). The bulk of the data originates from small areas which
have been frequently sampled, while there are few or no data from other areas, where the
vegetation type in question may be rather common. For example, there are 42,945 relevés in
the database that have both an indication of syntaxon and a precise location by geographical
coordinates. If we permit no more than one relevé of each syntaxon per grid square of 0.5
longitudinal x 0.3 latitudinal minute (ca. 0.6 x 0.55 km), there are 15,987 superfluous
relevés. Such a clumped distribution of relevés raises the problem of spatial autocorrelation
(Fortin et al. 1989) with samples from close sites inherently similar. Consequently, analyses
of the data from the database tend to be biased towards local peculiarities of the over-sam-
pled areas, and classifications may reflect discontinuities in the data rather than discontinu-
ities in the field. These trends can be weakened, but not completely removed, by stratified se-
lection of relevés prior to analyses, such as the one mentioned above.

A striking problem is the lack of values for some variables. Mucina et al. (2000b) at-
tempted to standardize the sampling procedure by proposing obligatory and optional data
elements associated with relevés. Of these obligatory data elements, the relevés in the
Czech National Phytosociological Database frequently lack field-book number, total
cover of all vegetation layers, heights of the vegetation layers, and for aquatic vegetation
the separate cover of emergent, natant and submerged plants. Many relevés do not describe
the habitat characteristics. The accuracy of the location varies from an exact location mea-
sured by a Global Positioning System as in some recent relevés to an indication of a broad
geographic area such as a mountain range. Geographic site description of most relevés per-
mits the identification of the location to between 50-500 m, which is sufficient for synthe-
ses on national and regional scales. For these relevés the Greenwich coordinates were
added a posteriori; currently 45,269 relevés, i.e. 83.4% of the database, have coordinates,
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Table 6. — The percentages of missing values of different variables in the relevés in the database. Percentages of
missing cover values are calculated relative to the number of relevés that include a particular layer.

Variable Percentage of
missing values

Year of sampling 15.4%
Plot size 15.8%
Altitude 38.0%
Tree layer cover 19.0%
Shrub layer cover 22.2%
Herb layer cover 21.3%
Cryptogam layer cover 18.0%
At least one of the above values is missing 55.7%

and the rest are difficult to locate with this accuracy. Relevés without any indication of lo-
cality are not included in the database. Table 6 shows the proportions of missing values for
the other obligatory data elements proposed by Mucina et al. (2000b). It is striking that the
number of relevés containing all the obligatory data elements is rather low (see the bottom
row of the table).

Although the poor data quality limits the kinds of analyses that can be done, there is
a need to make a full use of the existing data for rapid assessment in biodiversity conserva-
tion and landscape planning. In some cases, improvements can be achieved by stratified
relevé selection from the database and subsequent standardization of the data set. However,
future vegetation surveys should pay more attention to an a priori stratification of field sam-
pling procedures according to statistically well founded plans (Austin & Heyligers 1989).

Future outlook

In the near future, missing relevés from publications and theses will be computerized. The
inclusion of this new data is unlikely to substantially change the basic structure of the data-
base (e.g. proportion of individual syntaxa, proportion of relevés from different periods,
territorial coverage). After that, the database will grow mainly due to incorporation of
newly recorded relevés.

The major project using the database is the synthetic vegetation classification of the
Czech Republic, which started on 1 January 2002 (project GACR 206/02/0957). In addition,
the database is available for non-commercial use by the scientific community in the Czech
Republic and abroad. It will also be linked to existing databases in other European countries
as a part of the current initiative SynBioSys Europe (www.synbiosys.alterra.nl/eu/), which
was established by the working group European Vegetation Survey in October 2001. This
initiative, managed by a steering committee headed by Dr. Joop H. J. Schaminée (Alterra
Green World Research, Wageningen, the Netherlands), is directed towards the development
of an information system for evaluation and management of the biodiversity of plant species,
vegetation types and landscapes in Europe. This initiative will not only contribute Czech
data for synthetic studies at the European level, but will also provide a new framework for
the assessment of the vegetation and landscape diversity of the Czech Republic.
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Souhrn

0d 90. let 20. stoleti probiha v nékolika institucich v Evropé i jinde ve svété shromazdovani velkych soubort fy-
tocenologickych snimku a jejich prevadéni do elektronické podoby. Jen ve stiedni a zapadni Evropé existuje
v soucasné dobé nejméné 750 000 elektronickych snimki. Tato data jsou nenahraditelnym zdrojem informaci
o diverzité vegetace a flory v méfitku krajiny.

Ceska narodni fytocenologické databéze byla zaloZena v roce 1996 diky podpofe mezinarodni pracovni sku-
piny Evropsky prehled vegetace. Centralni databaze je spravovana na katedfe botaniky PfF MU v Brné. Kromé
centralni databaze existuji dil¢i databaze jednotlived a pracovnich skupin v jinych institucich, odkud jsou dil¢i
data predavana do centrdlni databaze a naopak centrdlni databaze poskytuje partnerim vybéry dat pro konkrétni
projekty. Prabézné aktualizované organizacni a technické informace véetné softwarové podpory jsou dostupné
na internetové adrese www.sci.muni.cz/botany/dbase_cz.htm.

K 15. listopadu 2002 obsahovala centrélni databaze celkem 54 310 fytocenologickych snimki od 322 autort
zlet 1922-2002 (tab. 1, 2, obr. 1). Nejvétsi ¢ast snimkl pochazela z publikovanych monografii a ¢lankd, zejména
v Casopisech Preslia a Folia geobotanica et phytotaxonomica. Dalsi snimky pak byly pfevzaty z diplomovych
a disertacnich praci, inventariza¢nich prizkumu chranénych Gzemi a také z nepublikovanych terénnich zapisni-
kii. Odhadem lze v Ceské republice predpokladat existenci dal§ich asi 20.000 snimki dosud nezahrnutych v data-
bazi, ovSem publikovanych nebo dostupnych v rukopisech uloZenych ve vefejnych knihovnach je patrné jen
méné& ne’ polovina z tohoto odhadu. Rozmisténi snimki na Gzemi Ceské republiky je dosti nerovnomérné (obr.
2). Vice jich pochazi z botanicky atraktivnich oblasti s velkou diverzitou pfirozené a polopfirozené vegetace, za-
timco z nékterych tizemi Gdaje zcela chybéji. Vétsina snimkt pochazi z nadmotskych vysek 200-600 m (obr. 3).

Syntaxonomické spektrum snimkt obsaZenych v databazi (tab. 3) ¢astecné odrazi relativni hojnost jednotli-
vych vegetagnich typii v Ceské republice, v&tsi mnoZstvi snimki nékterych tiid je ale spise jen dasledkem jejich
atraktivity pro badatele. VétSina snimki pochézi z pfirozené lesni nebo polopfirozené travinné vegetace. Méné
nez 30 snimkd je k dispozici pro vymizelé typy halofilni vegetace (tfidy Thero-Suaedetea a Thero-Salicornietea)
a pro fragmentarné vyvinuté nebo z rtiznych divodu problematické tfidy Parietarietea, Salicetea herbaceae,
Charetea fragilis a Crypsietea aculeatae. Z asociaci, které uvadéji Moravec et al. (1995), neni 79 dokumentova-
no ani jednim a 28 pouze jednim snimkem (tab. 4). Nékteré z t€chto asociaci mohou byt uZitecné pro pojmenova-
ni urcitych ndpadnych ¢asti vegetacniho kontinua, ale jsou zatim mélo doloZeny snimky. Mnohé dalsi asociace
z tohoto seznamu by si v§ak zaslouZily syntaxonomickou revizi, protoZe patrné nemaji prakticky vyznam a spise
prispivaji ke zbytecné sloZitosti u nas pouzivaného systému vegetacnich jednotek.

Snimky dosud zadané do databaze obsahuji celkem 1 177 013 jednotlivych tdaji o vyskytu druhi cévnatych
rostlin a 81 995 tidajl o vyskytu mechorosti a liSejniki. Srovnani frekvence zastoupeni riznych druhti v databazi
dava hrubou predstavu o nejhojnéjsich druzich v ceské krajiné (tab. 5).

Kromé Ceské narodni fytocenologické databaze existuje v Ceské republice také Databéze typologie lesi,
které je od roku 2001 vytvafena v Ustavu pro hospodaiskou tpravu lesit (UHUL), rovnéZ s vyuZitim programu
Turboveg. V soucasné dobé je v této databazi uloZeno celkem 14 130 typologickych zapisu, pti¢emZ se predpo-
klada, Ze celkovy pocet dalsich zapist existujicich v terénnich protokolech ustavu dosahuje az 45 000, i kdyz
pravdépodobné asi ¢tvrtina z nich jsou opakované zapisy na diive dokumentovanych plochach.

Problémem kazdé fytocenologické databaze je nevyrovnana kvalita dat. Nejzavaznéjsi jsou chyby vzniklé pri
zaznamu druhil v terénu, vyuZiti dat je vSak ztiZeno také rozmanitosti taxonomickych koncepci druhti, které
uplatiiuji rizni autofi snimkt. Dal§im problémem je preferencni sbér dat, kdy badatelé vybiraji ke snimkovani
jen urcité porosty podle apriornich schémat, zatimco jiné, zejména druhové chudé porosty, zpravidla prehliZeji.
Analyzy dat mohou byt také zkreslovany tim, Ze nékteré vybrané lokality byly dokumentovény velmi intenzivné,
zatimco jind, Casto rozsahla tzemi, nebyla snimkovana viibec. Problémy vznikaji také kviili malo pfesnym loka-
lizacim nebo chybé&jicim tdajim z hlavi¢ek snimku (tab. 6). Vzhledem k témto omezenim musi byt data pro kaz-
dou analyzu peclivé vybirdna a zpravidla standardizovana, obvykle za cenu ztraty ¢asti informaci.

Ceska narodni fytocenologicka databize bude v nejblizsi dobé doplnéna o zbyvajici fytocenologické snimky
z publikaci a vefejné dostupnych rukopisti a poté bude rist hlavné diky nové zaznamenanym snimkim. Bude po-
uZita pro za¢inajici synteticky projekt klasifikace vegetace Ceské republiky a sou¢ané bude k dispozici pro riizné
jiné védecké projekty. Bude propojena s ostatnimi fytocenologickymi databazemi existujicimi v Evropé v rdmci
mezinarodniho projektu evropského informacniho systému o vegetaci a krajin€ ,,SynBioSys Europe* (www.syn-
biosys.alterra.nl/eu/).
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