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1. INTRODUCTION

1.1. Brief history of research on ruderal flora andvegetation

Ruderal vegetation is usually defined as vegetatiotonising man-made
habitats or habitats influenced by human activiteevarious degrees. Unlike
weed vegetation, these habitats are not regulaalyaged and are left to grow
at their own pace (PySek P. 1996, Lososova etGl6R Usually, these are
habitats in settlements and their surroundings,tbunan-made habitats also
belong for example, forest roads, walls of castlieg, regulated riverbanks,
etc. Ruderal vegetation is mostly characterisedhigiy demands on nutrients,
mainly nitrogen and phosphorus. Particular rudeegktation types are adapted
to different disturbance regimes; in strongly dised habitats vegetation
dominated by annual species prevails and ofteresemits the early stages of
secondary succession. On the other hand, in Iessridéd habitats vegetation
with high representation of perennial ruderal spedlevelops. These stands
might continue in annual ruderal vegetation typesuccession. Transitional
stands between annual and perennial ruderal vegetgpes are very common.

In Europe, study of ruderal vegetation has a radftishort history. Most
botanists have concentrated mainly on natural sswi-satural flora and
vegetation. At the beginning of the twentieth ceptuhe first studies dealing
with ruderal flora (mainly introduced alien spegieppeared. This branch is
known as ‘adventitious floristics’(PySek P. 1996ittily 2002).

The first studies dealing with ruderal vegetatippeared after World War
Il. Ruderal vegetation was studied on bombed aressme cities, for example,
in Germany (e.g. Engel 1949, Kreh 1955) and Engl@nd. Salisbury 1943,
Lousley 1944, Kent 1951), where vegetation sucoessias mostly studied and
right up until the 1960s more detailed studies wamublished elaborating the
ruderal flora and vegetation of certain large Eeapcities (for detailed survey
of papers see PySek P. 1993 or Wittig 2002), swreéyuderal communities of
particular smaller regions (e.g. Gutte 1969, Hilk@72, Hilbig et al. 1972,
Had& 1978) or even whole states (e.g. Oberdorfer 1BEtwecka-Korna et
al. 1959, Westhoff & den Held 1969) or geograph&aa (Tixen 1950).

The beginning of more detailed studies of rudeegjetation in the Czech
Republic can be dated to the 1970s. The main pegsrwere Karel Kopecky
(e.g. Kopecky 1969, 1974a,b,c, 1980, 1981a,b, 1882883, 1984a,b, 1985,
1986a,b, 1988, 1989, 1990a,b, Kopecky & Hejny 191MA73) and Antonin
PySek (e.g. PySek A. 1972, 1973, 1974a,b, 197%,10977, 1978, 1981, 1992,
PySek A. & Sandova 1979, Pysek A. & PySek P. 1¥8&ek A. & Lorber
1992, PySek A. et al. 1993), who studied rudemabfland vegetation in various
parts of Bohemia. In Moravia, FrantiSek Grill deaith ruderal flora and
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vegetation mainly in Brno and its surroundings .(&gill 1973, 1974, 1978,
1979, 1980, 1981, 1982, 1983, 1984, 1990, 1997).

Owing to intensive urbanisation in the last decadksre is an obvious
trend of increasing representation of ruderal flamad vegetation in the
landscape (Sukopp & Werner 1983, Sukopp 2002, §vafi02), which has led
to considerable changes of biodiversity in the @#nEuropean landscape
(Gilbert 1989, Pickett et al. 2001). For these oeaghe investigation of ruderal
flora and vegetation in urbanised areas is of cmmable importance today. In
the eighties, ruderal flora and vegetation of géla and rural landscapes were
chiefly studied, and until approximately the niestihe main research interest
was in ruderal flora and vegetation of big citiesg( Vigidk 1986, Tlustak
1990, Celesti-Grapow & Blasi 1998, PySek P. 1998,ttiyv 2002,
Chocholouskova & PySek P. 2003, PySek P. et al420@lesti-Grapow et al.
2006). Compared with the surrounding landscape chigs are characterised
by high heterogeneity of habitats in a relativetyali area and high diaspore
pressure of alien plants, which enrich the diversit flora (PySek P. 1998,
Kihn et al. 2004, Wania et al. 2006). They areroftevasive species, which
might further spread into the landscape. Todaylysif plant invasions and
invasibility of habitats is very topical.

Vegetation colonising man-made habitats usuallyehagh proportion of
alien species, both archaeophytes and neophyteshighest representation of
aliens was recorded in annual weed vegetation abledand, annual ruderal
vegetation, anthropogenous tall-forb stands ane@tetign of trampled habitats
(Kowarik 1995, PySek P. et al. 2002, Chytry e805, 2008, Vila et al. 2007).
It is generally recognised that the representatibnaliens differs among
different types of man-made habitats (Hill et @002, PySek P. et al. 2004,
Celesti-Grapow et al. 2006, Lososova et al. 200&nM¥/ et al. 2006).
Nevertheless, little is known about which facterffuence the representation of
aliens in different vegetation types, i.e. the rofelocal habitat conditions,
availability of diaspores from the surroundingsimate.

One of the man-made habitats are walls. They armllyslocated in
settlements, where they are exposed to high diegp@ssure of alien species.
Although several studies on flora and vegetatiowalis were published in the
Czech Republic (Klimes 1986, Kolbek et al. 2001 cbuslav 2002, Chludova
2003, Prochazkova & Duchoslav 2004, Simonova 208 is known about
the representation of alien flora in this type ofleral vegetation and its
importance in invasive ecology.

1.2. History of classification of Czech vegetation

In the second half of the twentieth century, witle increasing knowledge of
ruderal vegetation there was a need for classificadf this vegetation type.
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Classification of ruderal vegetation is quite diffit: it is mostly composed of
species with wide ecological amplitudes and paldicuegetation types do not
have their own diagnostic species and many stamdgansitional between two
or more vegetation units. Ruderal vegetation iso afgpical of various
transitional growth stages. Owing to often highhstable environments (with
different frequency and effect of disturbances),icivhruderal vegetation
colonises, and diaspore supply from the surrourgjidgminant species often
alternate during short temporal periods (Hejnyl.et @79).

In the seventies, the deductive method of syntamical classification
was created for typisation of ruderal communitigegecky & Hejny 1971,
1973, 1978, 1980, 1990). This method was useddompiex surveys of ruderal
vegetation of the Czech Republic by Kopecky & Hejip92). Using the
deductive method, authors are also able to clasgifymunities which are
composed of species with poor diagnostic valueardcharacteristic rather of
higher syntaxonomical units. This classificatiosulted in a high number of
distinguished vegetation units and unnoticed diassion system.

A survey of units of ruderal vegetation elaborabgdtraditional methods
of phytosociological classification was published Hejny and colleagues
(1979). Later, Moravec and colleagues (1983, 199#)lished a handbook,
Plant communities of the Czech Republic and thedaagerment which
includes a survey of associations. Unfortunatedjindtation of associations is
not very clear and they are without detailed desiom. Some of the vegetation
units overlap with their content or have only péoristic delimitation or there
are no phytosociologically documented examplemftioe country. Moreover,
regarding syntaxonomical nomenclature, invalid ayatnames are often used.

Most Czech and foreign authors have used traditionathods of
phytosociological classification until today. Deitation of units of ruderal
vegetation differs, however, in various countriescording to the various
conceptions of authors, who use different critefiar classification.
Delimitation is often inconsistent, based only onexpert opinion and mostly
without any data analysis. Exceptions are some moBeropean vegetation
surveys, for example, in Great Britain (Rodwell @)Netherlands (Schaminée
et al. 1998), Germany (Berg et al. 2004) and Slavékarolimek et al. 1997),
which are based on analyses of large datasets, iaddde revised
nomenclature of vegetation units and synoptic twbltn any case, a
disadvantage of these phytosociological classifioatis that they are closed
and have not defined criteria for assignment of nelevés to already defined
units (Chytry 2000).

In the last few years many studies have been ghdalison formalised
phytosociological classification of vegetation upithe Cocktail method
(Bruelheide 1995, 2000). With the help of this slésation method we can
define explicit criteria for assignment of phytosdogical relevés to defined
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associations and enable assignment of newly-olitaietevés to vegetation
units independently in the whole dataset. Varioggetation types were
classified through this approach in the Czech RipuiKoc¢i et al. 2003,
Lososova 2004, Havlova 2006, Boublik et al. 2008Jefek 2007, Douda
2008), and also, for example, in Slovakia éDdt al. 2007, JaniSova 2007) or
Slovenia (Silc & arni 2007).

The formalised classification approach was alsal usethis Ph.D. thesis
for elaboration of selected types of perennial raband trampled vegetation.
Final classification will form part of the secondlyme of the monograph
Vegetation of the Czech Repuldied will follow on from the previous volume
dealing with grassland and heathland vegetatioyt§[2007).

2. MAIN AIMS

1) Revise the syntaxonomical conception of recent gaogiological
classification of particular types of perennial etal and trampled
vegetation of the Czech Republic (i.e. allianc@sopordion
acanthii, Dauco-Melilotion, Convolvulo-Agropyrion,Arction
lappae, Galio-Alliarion, Aegopodion podagrariae, lipgonion
avicularis and Centrantho-Parietarionaccording to Moravec and
colleagues (1995)) and with regard to the main igrad in the
species composition of studied vegetation and ¢peesentation of
sociological groups of species to create formalized
phytosociological classification of plant commuedi for the
monographVegetation of the Czech Republic.

2) Reveal the level of invasion of particular typesstidied ruderal
vegetation and analyse environmental factors, whitight
influence the representation of alien plant speciés.
archaeophytes and neophytes).

3. MATERIAL AND METHODS

3.1. Datasets and their general characteristics

Basic datasets used for particular topics incluitethe thesis were compiled

from data from the Czech National PhytosociologiBaltabase (Chytry &

Rafajova 2003). The database includes phytosodidbgelevés of various
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vegetation types provided by various authors froen@zech Republic. Relevés
are stored in the database program TURBOVEG (Heam®l& Schaminée
2001).

Phytosociological relevés were completed by envivental data (mean
annual temperature and precipitation, elevation).eThese data were obtained
by means of the ArcGIS 8.3 geographic informatigstem in laboratory
BioGIS at the Department of Botany and Zoology athty of Science MU in
Brno (O. Hajek).

Species traits necessary for analysis were obtaiffeth available
electronic databases. Classification of alien gmeand their characteristics
were added with the help of tiatalogue of alien plants of the Czech Republic
(PySek P. et al. 2002). Biological species traitg.(life forms, life strategies,
etc.) were obtained by means of the database &iolfrank & Klotz 1990,
Klotz et al. 2002) and for the characterisatioreoblogical demands of species
Ellenberg indicator values were used (Ellenberglefl992). These data were
elaborated in the program JUICE 6.5 (Tichy 2002).

Indirect gradient analysis (DCA) in the program GBAGIO 4.5 (ter Braak
& Smilauer 2002) was applied to reveal the varigbilof vegetation
independent of environmental factors. The regressiee model method in
program STATISTICA 7.1 (www.statsoft.com) was aleeed. A detailed
description of individual methods is included in rtpaular papers.
Nomenclature of names of vascular plant taxa sceordance with Kubat and
colleagues (2002) and nomenclature of bryophyteesaisiin accordance with
Kuc¢era & V&ia (2004).

3.2. Preparation and analysis of data for the monagph Vegetation of the
Czech Republic

Relevés of perennial ruderal and trampled vegetatamked in the classes
Artemisietea vulgaris, Agropyretea repentis, Galidicetea, Plantaginetea
majoris andParietarietea(Moravec et al. 1995) were extracted from the Gzec
National Phytosociological Database. This datasets weompleted with
unpublished relevés of these vegetation types eledés obtained in own field
research. The final dataset included approxima88§0 relevés. They were
added to the overall data et composed of relevédifigrent vegetation types
stored in the central database.

In view of the fact that some areas of the CzegbuRkc are oversampled,
the dataset was geographically stratified. Steatifon was performed in a
geographical grid with cells sized 1.25 minutesooigitude x 0.75 minutes of
latitude, i.e. approximately 1.5 x 1.4 km. If two more relevés assigned by
their authors to the same association fell in #raesgrid cell, only one of them
was selected. The final stratified dataset includi@d99 relevés and it was used
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for primary analyses (e.g. cluster analysis) and di@ation of sociological
species groups and testing of formal definitions.

Formalised phytosociological classification

The Cocktail method (Bruelheide 1995, 2000) wasduie the formalised
phytosociological classificatioffirst, sociological species groups were created
with the stratified dataset. These are groups etigs which have a statistical
tendency to occur together in relevés (cf. Losos@@@4, Havlova 2006,
Chytry 2007, Roléek 2007). The degree of species co-occurrenceddslated
by means of the Phi coefficient of association ¢@dk Rohlf 1995, Chytry et
al. 2002). Subsequently, the formal definitionspafticular associations were
created by use of the logical operators AND, OR W@l (Bruelheide 1997).
They were defined mainly by the dominance of somecies and also by
combinations with species groups. The formal défins of associations were
elaborated in such a way that the groups of relepésified by them matched
as much as possible the traditionally distinguisassbciations (Moravec et al.
1995). All the procedures mentioned above weréopmed in the JUICE 6.5
program (Tichy 2002).

Description of vegetation units

Vegetation units are described in four hiearchiatks — class, alliance,
association and variant. Each association is ctexiaed by specific species
combination (diagnostic, constant and dominantisggcformal definition, and
detailed description including results of analysédiological species traits,
ecological demands of species and the represemtaficalien species in a
particular community. Internal variability of giveassociation is described by
two to four variants, which were defined by meahthe cluster analysis in the
PC-ORD 4 program (McCune & Mefford 1999, with tHeood distance as a
measure of dissimilarity and the beta-flexible &gk method with the
coefficient p = —0.25) or the method Twinspan in the JUICE 6régpm
(Tichy 2002). Variants were performed separately dach group of relevés
assigned to the individual associations.

Nomenclature of syntaxa was revised according edrtternational Code
of Phytosociological NomenclatufgVeber et al. 2000, 2002). For details, see
Chytry (2007).

Synoptic tables of plant communities were createxinfthe dataset of
stratified relevés (43499 relevés) of all vegetatigpes of the Czech Republic.
Species were ranked according to decreasing fiddiagnostic species were
characterised as those with Phi coefficient highean 0.25 (for detailed
information, see Chytry 2007). In each table thecgetage frequency of the
occurrence of species in relevés assigned to ithai@i associations was
illustrated. Species with low frequency were exeldidrom the table.



Approximately 62500 unstratified relevés of nonefstrvegetation types of
the Czech Republic were used to document the Mldigton of individual
associations of studied vegetation in the courRglevés from this dataset
were compared with the formal definitions of asations formed by the
Cocktail method. Maps were created in the progradAP (Morton 2001).

4. STRUCTURE OF PH.D. THESIS

The main part of the thesis comprises four manptcif the chapters for the
second volume of the monograpregetation of the Czech Republi€or
coherence and simplicity with regard to the sureéyegetation units, texts of
phytosociological associations and alliances writtey other authors were
included, too (approx. 20% of the whole text). Thesis also includes three
published papers, which are closely related to tdwds prepared for the
monograph.

Manuscripts of chapters for the monographVegetation of the Czech
Republic

1. Lanikova D, Chytry M. & Lososova Z. (2009): Suchomilna rudefa
vegetace s dvouletymi a vytrvalymi druhy (Artemisg vulgaris)
[Xerophilous ruderal vegetation with biennial anergnnial species]. In:
Chytry M. (ed.) Vegetace&“eské republiky 2. Plevelova, ruderalni, skalni a
suova vegetacdVegetation of the Czech Republic 2. Weed, ruldeogk
and scree vegetation]. Academia, Praha (submitted).

2. Lanikova D, Ko&i M., Sadlo J., Sumberova K., Hajkova P, Hajek M. &
Petik P. (2009): Nitrofilni vytrvala vegetace vlhkych mezickych
stanovi§ (Galio-Urticetea). [Nitrophilous perennial vegéat of wet to
mesic habitats]. In: Chytry M. (ed.)Yegetace Ceské republiky 2.
Plevelova, ruderalni, skalni a g&ava vegetace[Vegetation of the Czech
Republic 2. Weed, ruderal, rock and scree vegefatibcademia, Praha
(submitted).

3. Lanikova D. & Lososova Z. (2009): Vegetace seSlapavanych mist
(Polygono arenastri-Poétea annuae). [Vegetatianaofpled habitats]. In:
Chytry M. (ed.) Vegetace&“eské republiky 2. Plevelova, ruderalni, skalni a
suova vegetacqVegetation of the Czech Republic 2. Weed, rudecak
and scree vegetation]. Academia, Praha (submitted).
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4. Lanikova D. & Sadlo J. (2009): Nitrofilni vegetace zdi (Cymbaa
muralis-Parietarietea diffusae). [Nitrophilous veg®en on walls]. In:
Chytry M. (ed.) Vegetace&“eské republiky 2. Plevelova, ruderalni, skalni a
suova vegetacdVegetation of the Czech Republic 2. Weed, ruldeozk
and scree vegetation]. Academia, Praha (submitted).

Published papers

1. Simonova D.(2008): Vegetation of trampled habitats in the €@zRepublic:
a formalized phytosociological classificatioRhytocoenologia38: 177—
191.

2. Simonova D. & Lososova Z. (2008): Which factors determine plan
invasions in man-made habitats in the Czech RegiBlerspectives in
Plant Ecology, Evolution and Systemati€s 89-100.

3. Simonova D.(2008): Alien flora on walls in southern and west®&oravia
(Czech Republic)in: Tokarska-Guzik B., Brock J.H., Brundu G., Child
L., Daehler, C.C. & PySek P. (edd)lant Invasions: Human perception,
ecological impacts and managemepp. 317-332. Backhuys Publishers,
Leiden, The Netherlands.

5. CO-AUTHOR PARTICIPATION

Michal Hajek — co-author of the manuscript no. 2, cl&@smsio-Urticetea(co-
author of the text of the associatiGarici pendulae-Eupatorietum cannabini
Petra Hajkova — co-author of the manuscript no. 2, claSalio-Urticetea
(main author of the text of the associati@arici pendulae-Eupatorietum

cannabin)

Milan Chytry — co-author of the manuscript no. 1, cl#ssemisietea vulgaris
(author of the text of the alliandatemisio-Kochiorand its association)

Martin Ko ¢&i — co-author of the manuscript no. 2, cl@ssio-Urticetea(author

of the text of the allianceRetasition hybridiand Rumicion alpiniand their
associations)
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Zdenka Lososova-— co-author of the manuscript no. 1, claSgemisietea
vulgaris (co-author of the text of the associati@ardarietum drabag the

manuscript no. 3, clag8olygono arenastri-Poétea annudeo-author of the
text of the associatioBragrostio-Polygonetuin and the published paper no. 2

Petr Petiik — co-author of the manuscript no. 2, cl&alio-Urticetea (co-
author of the text of the associatidrunco-Lunarietum

Ji¥i Sadlo— co-author of the manuscript no. 2, cl&alio-Urticetea(co-author
of the text of the clas&alio-Urticetea, author of the text of the alliance
Impatienti-Stachyiorand the main author of its associations), co-autfigdhe
manuscript no. 4, clasdymbalario-Parietarietegauthor of the text of the class
and the main author of the text of the allia@yenbalario-Asplenion

Katefina Sumberova — co-author of the manuscript no. 2, claGalio-

Urticetea(the main author of the text of the alliar@enecioniorluviatilis and

most of its associations, co-author of the text thfe association
Chaerophylletum bulboki

6. RESULTS

(1) By means of the Cocktail method, formal definitimfsassociations of
the alliances Onopordion acanthii, Dauco-Melilotion, Convolvulo-
Elytrigion, Arction lappae, Geo-Alliarion, Aegopodi podagrariae,
Coronopodo-Polygonion, Saginion procumbentsid Cymbalario-
Asplenionwere created. Owing to the character of rudergketation,
which is composed mainly of species with wide egmal amplitude,
the use of sociological species groups could oelynérrow. Therefore,
most definitions of ruderal plant communities arasdd on the
dominance of particular species et al. 2003). Formal definitions
are part of an expert system within the JUICE paogr
(http://lwww.sci.muni.cz/botany/vegsci/expertni_systphp?lang=cz).

(2) Some associations distinguished by Moravec an@agiles (1995) had
only poor floristic delimitation or had only localistribution. These
associations were not defined in the new formalmgstey. Some of the
traditionally distinguished associations coincideth each other; wider
conception was mostly prefered and their inneralality was described
by use of variants. On the other hand, some as&mtiawere newly
delimited compared with the survey by Moravec aolleagues (1995):
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these were Salvio nemorosae-Marrubietum peregrini, Artemisio
vulgaris-Echinopsietum sphaerocephé&lipnvolvulo arvensis-Brometum
inermis, Rumici acetosellae-Spergularietum rubrad Lolio perennis-
Matricarietum suaveolentisThey are documented by phytosociological
relevés from the country and have adequately fakder floristic
delimitation. For the sake of lucidity and compitetses of the new
classification system, growths dominated by commaidtributed
invasive neophytes were described on the assatiki@l, too. Overall,
the number of units of perennial ruderal and tradplegetation was
reduced in comparison with the previous phytosaogjalal survey of
Czech vegetation (Moravec et al. 1995, Table 1)s Hias led to better
clarity of the new classification system of rudevalgetation, which
generally has a tendency to inflate vegetationsuifitgnatti 1968, Hejny
et al. 1979). The new vegetation survey of the 6Z4Republic is based
on comprehensive analyses of large relevé datasetsthe country as a
whole and it can be used for comparison with vegstaof other
European countries.

Main syntaxonomical changes:

In comparison with the vegetation survey of Moraaed colleagues
(1995) the clas#&gropyretea repentigs not distinguished, because it
has no self-diagnostic species (Chytry & Tichy 2008 alliance
Convolvulo arvensis-Elytrigion repentiss ranked in the class
Artemisieteavulgaris

In the classArtemisietea vulgarisve also rank the alliancarction

lappae which has a transitional position between vegmtabf the

classesArtemisietea vulgarisand Galio-Urticeteg and which was
traditionally ranked in the clas3alio-Urticetea(Hejny in Moravec et
al. 1995: 144-151). Owing to the similarity of flksristic composition
to other alliances of the clas&rtemisietea vulgariswe classify
Arction lappaein this class similarly to most authors from surrding

European countries (Mucina in Mucina et al. 199392202, Muller
in Oberdorfer 1993: 135-277, Pott 1995, Jarolimeil.e1997, Klotz
in Schubert et al. 2001: 387—-403, Borhidi 2003, iakiewicz 2007).

The conception of the claB®lygono-Poétea annuaeas accepted for
vegetation of trampled habitats in the Czech Repubi comparison
with the previous conception of the claBdantaginetea majoris
(Hejny et al. in Moravec et al. 1995: 152-157) thiass includes
vegetation types dominated by annual species. lka shrvey
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Vegetation of the Czech Republiperennial types of trampled
vegetation are ranked in the grassland vegetatibrthe classes
Molinio-Arrhenathereteaand Festuco-PuccinellietedChytry 2007).
The main gradients of the species composition ef whgetation of
Polygono-Poétealass are shown in Figure 1 (more detail®aper

1).

Table 1. Comparison of number of associations of studiedetation in the last
phytosociological survey of the Czech Republic (Marc et al. 1995) and in the new
Czech vegetation survey using the Cocktail clasatifon method.

Alliances Moravec etal.  Formalized
(1995) classification

Artemisietea vulgaris 25 22
Onopordion acanthii 5 3
Dauco-Melilotion 6 11
Convolvulo-Agropyrion 7 4
Arction lappae 7 4

Galio-Urticetea 14 13
Geo-Alliarion 5 3
Aegopodion podagrariae 9 10

Polygono-Poétea 13 9
Coronopodo-Polygonion 13 4+5
Saginion procumbentis
(orig. Polygonion aviculariy

Cymbalario-Parietarietea 2 2
Cymbalario-Asplenion 2 2
(orig. Centrantho-
Parietarion)

Total number of associations 54 46
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Fig. 1. (A) DCA ordination diagram with Ellenberg indicatorlwes (averages for
relevés), elevation, mean annual temperature arch @enual precipitation projected as
supplementary variables. Two groups of relevésrggin to different alliances of the
classPolygono-Poéteare distinguished by cross&3ofonopodo-Polygonignand open
circles Saginion procumbenjisEigenvalues: axis 1 — 0.464, axis 2 — 0.38).DCA
ordination diagram of species. Only species withhighest weight are shown.

(3)

(4)

(%)

Nitrophilous vegetation of walls is ranked in tHBaace Cymbalario
muralis-Asplenionin the class Cymbalario muralis-Parietarietea
diffusae,although this alliance is mostly classified withime class
Asplenietea trichomanig¢e.g. Mucina in Grabherr & Mucina 1993:
241-275, Valachoviin Valachowt et al. 1995: 15-41, Meertens et al.
in Schaminée et al. 1998: 13—-38, Berg & WollerBerg et al. 2004:
286-289, in the Czech Republic, Kolbek 1997). Nehadess,
Cymbalario muralis-Aspleniondiffers from the classAsplenietea
trichomanisin the presence of nitrophilous ruderal specie$ \igh
demands on nutrients, scarce occurrence of spefiedigotrophic
habitats and the high proportion of therophytesiaAte Centrantho-
Parietarion presented in the vegetation survey by Moravec and
colleagues (1995) was rejected for the nationasifi@ation, because
it includes different wall vegetation with Meditarrean distribution.

Nomenclatoric revision of names of all syntaxa wdene. Each
vegetation unit described in the surwéggetation of the Czech Republic
includes original diagnosis of a valid name andaitshor. Synonyms
often used in modern European vegetation surveyalao presented.

Distribution maps of associations of studied vetmtawere created.
Unfortunately, these maps do not adequately repteske real
distribution of particular associations in the GzeRepublic, because
often concentration of phytosociological relevéswferal vegetation is
mainly in big cities, e.g. Plae(BartoSova 1983), Praha (e.g. Kopecky
1980, 1982a,b, 1984b, 1986b, 1990b), Libereci{dks1992), Olomouc
(Tlustak 1990) or Brno (e.g. Grill 1979, 1981), iorsome smaller
regions (e.g. Kopecky & Hejny 1971, Kopecky 1974@malik 1978,
Jehlik 1986, Chlapek 1998, Ciganek 1998, Kolbeklef001, Douda
2003). Most ruderal communities are more oftenha tountry than
maps indicate.

The highest representation of alien species amanticplar types of
ruderal vegetation was recorded in annual rudeegjetation (class

Stellarietea mediae Chenopodietealable 2, more details Baper 2.
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On the other hand, perennial ruderal vegetatiorthef classGalio-
Urticetea (alliancesAegopodion podagraria@nd Geo-Alliarion) was
invaded the least. The representation of alienispes significantly
influenced by ecological and local abiotic condiggand less influenced
by climate and diaspore pressure from the surragsdi Both
archaeophytes and neophytes mostly occur in healiglurbed sites
with high nutrient content in warm lowland regiodsalysis of factors
determining the representation of archaeophytegegetation showed
that their occurrence is influenced more by lochiotic conditions
compared with neophytes. Archaeophytes colonisenisuyn dryer
habitats with higher soil reaction. It seems tlmahs neophytes have not
so far adapted to ecological conditions in a seapndistribution range
and do not colonise all favourable habitats. Tleeicurrence is limited
mainly to strongly urbanised areas in lowlands.

Table 2. The overview of anthropogenic vegetatigres (Moravec et al. 1995) included
in the analysis and percentages of archaeophyteaewphytes (mean + SD, percentage
values are rounded).

No. of  Arch Neo

No. Phytosociological unit relevés (%) (%)
Chenopodietea
1 Malvion neglectae 54 54+15 1048
2 Bromo-Hordeion murini 81 53+15 816
3 Sisymbrion officinalis 514 50+14 1149
4  Eragrostion minoris 29 48+12 1748
5 Salsolion ruthenicae 22 42+7 2218
Artemisietea vulgaris
6 Onopordion acanthii 42 46+17 616
7  Dauco-Melilotion 374 33+16 716
Galio-Urticetea
8 Galio-Alliarion 187 18+12 516
9 Arction lappae 514 3715 6x7
10 Aegopodion podagrariae 450 1311 315
Agropyretea repentis
11 Convolvulo-Agropyrion 252 32+16 616
Plantaginetea majoris
12 Polygonion avicularis 901 26118 817
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(6) Wall habitats are characterised by high representaif alien species
(Figure 2, more details iRaper 3 and are important for colonisation
and further spread of archaeophytes and neoph®g% and 16.5%
respectively, counted from the total flora of watié southern and
western Moravia). Invasive species are a signifiqgart of wall flora
(23%). In comparison with the species compositibwall vegetation in
the other parts of the Czech Republic, the highesgntation of aliens is
probably largely influenced by the localisation stfidied walls in big
cities in warm regions.

[¢V]
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Vegetation Wall flora Wall flora Wall flora Total flora

plots (S+W (S+W (Central (Eastern Czech
Moravia) Moravia) Moravia) Bohemia) Republic
B archaeophytes B neophytes Onatives

Fig. 2. Representation of alien and native speacieggetation plots and flora on walls
in various regions of the Czech Republic and inttitel flora of the country: southern
and western Moravia (S+W Moravia), central Mora@hludova 2003), eastern
Bohemia (Duchoslav 2002) and in the total floratted Czech Republic (Py3ek et al.
2002). The percentage values are rounded.
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