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Remote sensing of plant communities of Failaka Istal, Kuwait

Ghanim A. Abbadt, Hala Al-Gassaf, Mohamed A. El-Sheikh& Sandro
Pignatti*

1Biological Science Department, Faculty of Sciekaayait University, Kuwait;
%physics Department, Faculty of Science, Kuwait Birsily, Kuwait;*Botany
Department, Faculty of Science, Al Azhar Univergitysuit Branch), Assuit,
Egypt; “Department of Plant Biology, Sapienza UniversitRofme, Roma, Italy

LandsatTM imagery was applied at a regional saaledilaka Island vegetation in
Kuwait. We produced a map showing 12 clearly défeiated land-cover or
vegetation types, and described the compositionstmodture of five major plant
communities on an area of about 48%kithe use of LandsatTM images, a ground
map and of the multivariate analysis of phytosamatal data showed the
potential of high accuracy mapping for land-covevegetation types on the study
area. The results highlighted the utility of comb@the satellite imagery and
field data in arid regions, which is a very promgsiapproach where other
ancillary data are not available and a rapid adipnisof reliable vegetation data
is required. This approach could be the startingtgor an imperative and more
extensive classification and mapping of the regions
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Adventization and invasibility of habitats in the Bashkortostan Republic
Larisa Abramova

Botanical Garden-Institute, Ufa Scientific CentRyssian Academy of Sciences,
Ufa, Russia

During recent decades there was an active advéntizgprocess in the
Bashkortostan Republic as well as in other regiofisRussia. About 300

adventitious species (17% of total flora) are rdedrin the Bashkortostan flora.
Over 180 species are neophytes, i.e. species ppaeed on the territory of
Bashkortostan in the last century. Annually aboub hew foreign species are
found in Bashkortostan. According to our data 2®csgs are likely to be
considered invasive, among them those of the geéxmbrosia, Cyclachaena
xanthiifolia, Hordeum jubatum, Echinocystis lobatimpatiens glandulifera,

Conyza canadensis, Oenothera bierauigl Bidens frondosaBesides, about 40
adventitious species are potentially considerdabtmvasive.

Any vegetation community possesses some poteritial/asibility or openness
to the invasion of new species (Johnstone 1986yvetder, this parameter, which
reflects the openness of community and presencieef plots in it, strongly
varies. The resistance of abiotic and biotic emuinent reduces this parameter
and raises the presence of available resourcesgRa\wal. 2000). Elton (1960)
emphasized that the main reason of active spreaddweéntitious species is
anthropogenic disturbance of ecosystems.

According to our synanthropization and adventizat@vel analysis of the main
vegetation types of the Bashkortostan Republic #&tmva 2007), ecosystems of
the Republic are a scene of active process of epbigenic vegetation
transformation, which results in various types yianthropic communities from
adventitious and native synanthropic species. Tdlasg with communities of
synanthropic classes Sécalietea, Chenopodietea, Bidentetea tripartitae,
Artemisietea vulgaris, Robinefeaather high level of invasibility is noted for
communities of several types of natural vegetatinich as meadows (&folinio-
Arrhenatheretep river valleys, ravine complex. Steppe commusifid. Festuco-
Brometed are more stable to introduction of synanthrogiecses, but at strong
grazing even they can be open for invasions. Contrearof high mountains have
a high abiotic barrier; they can be consideredeastant to invasions, as well as
many forest communities (classe®Querco-Fagetea, Vaccinio-Piceetea,
Brachypodio-Betuletdawith an exception of floodplain forests. Sevdsgdes of
mountain meadows and forest edges (clagslio-Geranieted are also resistant.
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From agrophytocoenoses to thickets and woods: vegébn changes after the
cessation of anthropopressure

Artur Adamczak

Research Institute of Medicinal Plants, PoznRoland; Department of Plant
Ecology and Environmental Protection, Adam Mickeniniversity, Pozna
Poland

Plant succession on synanthropic sites after thsatien of direct human impact
causes significant changes in the floristic striectaf vegetation in short time.
Character and scale of these changes can be chmtrihe basis of comparison
of agrophytocoenoses and thickets and woods, wépontaneously developed in
similar habitat conditions on neighbouring abandbfields or under electric
poles (pylons).

In the analysis, 85 phytosociological relevés (madeording to the Braun-
Blanquet approach) were used. Field investigatiere carried out in 2002-2005
in the city of Pozna and its surroundings (western Poland). They doobede
agrophytocoenoses as well$ambucus nigralominated thickets and woods with
Acer platanoide®r Betula pendulasituated near them.

These investigations have shown that on the abaudfields the spontaneous
development of vegetation can initiate renaturéiizeof the plant cover already
after 5-10 years of the secondary succession. ffifvisess found the strongest
expression in the spectrum of life forms and geplgiahistorical groups of
plants. The number of therophytes in the documetiézkets and woods, as
compared to that of agrophytocoenoses, diminishg of about 3-5 species,
whereas their cover decreased significantly (fro8r7% to 1-4%). In these
thickets and woods the number of hemicryptophytzigs increased even 10-11
times and their share in the floristic list 2-5esn The spectrum of life forms in
the newly formed communities approached to thaicépfor Central Europe,
where hemicryptophytes constitute about a halflcfpecies.

Among geographic-historical groups of species emdbcumented thickets and
woods native plants definitely predominated. Thepstituted about 70-80% of
species and they had over 90% of the share inlémt pover. In woods that have
overgrown the abandoned fields the number of speohytes increased even 3—
4 times and the share of them in the plant covewgrp 2-3 times (as compared
to agrophytocoenoses).

On abandoned land species richness of vegetatiew gip. In theAcer
platanoidesandBetula pendulavoods the number of species was twice as high as
on the examined fields. The changes of specienei on the 5-10 years old
fallow land were manifested in the increase of thenber of perennial plant
species (especially hemicryptophytes and phanetephyo some degree also
geophytes) while the number of species of shoediplants (therophytes)
decreased insignificantly.
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Plant community heterogeneity deriving from abioticand grazing impacts in
wetlands

Ahmed Aidoud, Anne Bonis, Amandine Merlin, BenoialNbn & Jan-Bernard
Bouzillé

UMR Ecobio, University of Rennes, Rennes, France

Phytosociological descriptions of the humid grasd$a of littoral wetlands in
West of France have been sampled in order to iipatet heterogeneity of the
spatial organisation of vegetation. These grasslavete derived from reclaimed
saltmarshes by polderisation since the 10th cenamgl present a toposequence
zonation with three main levels: flooded depressidntermediate slopes and
upper flats. Each level could be characterised bylant assemblage (or
association). A particular feature was the presamcslopes of a sub-halophilous
plant assemblage: th&lopecuro bulbosi-Juncetum gerardiissociation which
includes halophilous plant species suctPascinellia maritimaand Spergularia
media.

Plant assemblages were found to show a high fliorigariability and
patchiness. Analysis were conducted to distinguistween inter- and intra
organisation levels of plant communities in relatiwith abiotic environmental
parameters on one hand and grazing on the othet. &or this purpose, an
experimental design was establishiedsitu in 1995, with enclosures controlling
for the grazing herbivore (cattle or horses) arddfocking rate, and an exclosure.
In the ungrazed situation, interruption of grazilegl to (1) development of
competitive plant specieg\@rostis stolonifera, Agropyron reperend a decrease
in plant species diversity; (2) decrease in sdih&g In grazed enclosures, patch
number and plant species composition depend onivieeebtype and grazing
intensity. In cattle-grazed enclosures, six plaatcpes were distinguished with
plant species richness of 28.5 on average. Thdses/avere respectively 9 and
43.5 in horse-grazed enclosures and 9 and 42.5hdto®ire grazed by both
herbivores together. Vegetation patches differedthair respective floristic
composition, dominance pattern and vegetation hei§blective foraging and
defecation behaviours of grazing animals expldearge part of the patchiness, i.e.
the heterogeneous vegetation pattern in such vdstlangether with abiotic
conditions (flood and soil parameters). Horse aattlee showed synergic or
compensatory effects of the plant species diverdigpending on the topographic
level. Horses showed contrasting behaviour by cmirsyt mainly the very short
plants on slopes and neglecting those of the dédecaatch vegetation which,
conversely, was grazed by cattle in mixed enclassugtudy of reversibility of
such plant community dynamics may contribute toingefrelevant range
management systems.
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The usefulness of phytosociological datasets in agdsing community
assembly rules and in forecasting impacts of enviromental changes

Paulo Alves, Angela Lomba, Joana Vicente, JoséMiotMacedo, Jodo Torres,
Isabel da Roch& Jodo Honrado

CIBIO and Faculdade de Ciéncias, Universidade dadd’ortugal

Environmental changes (from global warming and lseal rise to agricultural
abandonment and shifts in wildfire regime) may iceldramatic modifications in
multiple features of vegetation across landscapksese modifications can range
from shifts in taxonomic composition and structucaimplexity to changes in
functional diversity with important consequencesdoological processes. In this
context, the identification of assembly driversoifsthe outmost importance if
vegetation is to be used in the diagnosis, momigpeind forecast of ecological
changes. In this presentation, we provide evidenoacerning vegetation
assembly and dynamics from both coastal areas antinental landscapes in
order to discuss whether phytosociological datasatsbe used to assess, model
and forecast impacts of multi-scale environmenta@nges on ecosystems and
landscapes. In continental areas, the study of aamtyn assembly in natural
forests and herbaceous ecotone vegetation is pngvidsights on the possible
impacts of land use changes on farmland plant sityerBoth taxonomic and
functional assessments suggest that shifts in &mhlpractice may induce
significant changes in the floristic structuringfdhge tall herb vegetation, with
important consequences for ecosystem function amdttHfe conservation of
narrow endemic species. In mountain areas subniité@quent wildfires related
to extensive grazing, biogeographic bias has bestecttd in the dynamic
responses of vegetation to fire regimes. In coastald dunes, numerical
approaches to taxonomic and functional diversityehalso been used to address
community assembly driven by coastal dynamics, iding biological surrogates
to assess vulnerability and to monitor and foretfastecological impacts of sea-
level rise. We argue that phytosociological datasah be used for a multitude of
applications other than describing and classifyvegetation, and that the
contemporary concern devoted to many of those egimns will promote
phytosociology as a reference discipline in theesswment, forecast, and
mitigation of impacts of environmental changes.

8 17th International Workshop European &tagion Survey, Brno, 1-5 May 2008



Bulgarian phytosociological database
Iva Apostolova & Tenyo Meshinev
Institute of Botany, Bulgarian Academy of Scien8edia, Bulgaria

Due to historical reasons phytosociological studtieBulgaria have been carried
out following the Dominance approach up to the ®99Building national
phytosociological database following the Braun-Bjaet approach started in the
beginning of current century thanks to the TURBOVE&g#tware provided by S.
Hennekens. At the moment the database includes B86%és. A large part of
them was collected during the national grasslaméritory. A great amount of
information is stored in the older literary sourcdmit using them requires
transformation to the quantitative data. A spetwial for the purpose is offered by
Meshinev & Apostolova (2002). The efforts to entathe data collected aim to
stimulate the national vegetation survey and tovipe information about
southeast European vegetation within the Europegetation survey on a larger
scale.
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Patterns of bryophyte diversity in the space of alinces of classeQuerco-
Fagetea, Vaccinio-Piceetea and Brachypodio-Betuletea in the Southern Urals

Elvira Baisheva

Institute of Biology, Ufa Scientific Center, Russigcademy of Science, Ufa,
Russia

The distribution and participation of bryophytesplant communities have been
studied relatively little in the Southern Urals.this study, the bryophyte flora of
the forest communities of three classé&3uerco-Fagetea(alliances Alnion
incanae, Lathyro-Quercion, Aconito-Tilion, AconRiceion and Tilio-Pinion),
Brachypodio-BetuleteglliancesCaragano-Pinion, Veronico-PinioandTrollio-
Pinion) and Vaccinio-Piceetea (alliances Dicrano-Pinion and Betulion
pubescent)s has been analyzed. Althogether 1800 samples wteidied. The
study area is located in the Bashkortostan Republic

A total of 206 bryophytes (29 liverworts and 182sses) were found. It makes
up 47% of the so far reported bryophyte flora ofsid@rtostan. The most
abundant genera ar®icranum (13 species),Sphagnum(9), Bryum (9),
Polytrichum (8), Brachythecium(6), Plagiomnium(5), Mnium (5), Grimmia (5)
and Sciurohypnum(4), the most abundant families aficranaceae (16),
Brachytheciaceag(15), Mniaceae (15), Polytrichaceae(11), Amblystegiaceae
(10), Bryaceae(10), Plagiotheciaceag10), Pottiaceae(9), Jungermanniaceaf9)
andSphagnacea).

The greatest bryophyte richness was found irPibeion excelsa€l45 species)
and Aconito-Piceion(126 species), the lowest diversity in thathyro-Quercion
(54 species). The increaseAlbies sibiricaandPicea obovatds accompanied by
rising of total bryophyte richness, number of hasatacrocarpous mosses and
species ofDicranaceae Mniaceae Polytrichaceaeand Hylocomiaceae The
composition of bryophyte flora of the alliancégonito-Piceionand Piceion
excelsaewas similar. The bryophytes of the alliancesBo&chypodio-Betuletea
were very similar too. The speci&tereodon pallescens, Sanionia uncinata,
Dicranum montanum, Sciurchypnum reflexum, Ptilidiyralcherrimum and
Plagiomnium cuspidatunoccurred in all alliances. Typical boreal species
Pleurozium schreberi, Hylocomium splendens, Dicranuwolysetum, D.
scoparium and Ptilium crista-castrensisoccurred in most of alliances (with
increasing abundance Vraccinio-Piceete@ommunities) and were absent only in
Lathyro-Quercion We could not found any bryophyte species that was
characteristic for communities of only one alliarered had high constancy and
abundance there. Probably, it is connected with pafchiness and complexity of
forest vegetation in the study area. In spite ofsfiecies such aAbietinella
abietina, Rhytidium rugosum, Rhodobryum roseumcgciBytinecium oedipodium,
Dicranum congestunand Polytrichum spp. have been successfully used as
differential species for distinguishing associasiamithin alliances. It allowed to
emphasize the differences in habitat conditionsngapheric humidity, soil
moisture, etc.). This research was supported bR (grant 07-04-00030-a).
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Assessing the effect of landuse changes in beectefts — an example from
central Apeninnes, Italy

Sandor Barthd Roberto Canullé, Giandiego CampetelfaAlessia Meroll?,
Janos Garadn&?, Simone Gattd & Stefano Chellf

nstitute of Ecology and Botany, Hungarian Academh$ciences, VAcratot,
Hungary; ?Department of Botany and Ecology, University of @&no,
Camerino, Italy

In the mountain belt of the Marches region (Cen&pknnines, Italy), coppice
management is applied to 70% of beeétagus sylvatich woodlands. This
method has long played an important socio-econaoilie, providing firewood
and charcoal. Currently 4% of present beech woadlaare being converted to
high forest, while in 21%, silviculture is beingaatnloned entirely. We aimed to
answer these questions: (1) How does traditionahagement (short rotation
coppice) affect beech forest plant diversity afedént environmental conditions?
(2) How is plant diversity influenced by an extemsiof the rotation cycle or by
the abandonment of coppicing? Previous investigatan plant diversity relations
in coppice woods focused on limited areas and smatibers of stands, while it
would be much more useful for management applinatito have diversity
assessments on the scale of the landscape. Aéémprary selection of a number
of forest stands, stratified sampling was conduetecbrding to 200 m elevation
classes (starting from 1000 m a.s.l.), bedrockayfimestone and sandstone), and
stand age (10-year classes, since the last coppi¢midentify 61 sites (0.3 to 35
ha) that would represent the landscape level hgdemity. Within each stratum a
proportional number of stands were randomly seteat®mong those included in
the forestry registers. Orthophotomaps and reladbastral information were
derived using an Information System. Elevation waed as a proxy variable
accounting for the main beech forest types repoitedhe regional forest
inventory, which also stated soil and stand cood#i The beech forests belong to
Cardamino kitaibelii-Fagetumand Lathyro veneti-Fagetumassociations on
neutro-basic limestone ar@blidagini-Fagetunon acidic sandstone. Eighty plots
of 20x20 m were assessed by phytosociological dscowithin the selected
forests stands. Species were grouped into phytotogioal groups. Our results
suggest that high spatiotemporal variability ofef&tr management accompanied
with high landscape-scale heterogeneity and cortgleraintain rich regional
species pool. On both bedrocks, in all elevatiass#s, the age after coppicing
explained the majority of observed diversity change the stand level: forest
specialists increased while non-forest speciesedsed. A relatively long time
after coppicing (40-60 years), the contributiontioé beech specialist species
doubled, while non-forest and species from anthgep@ habitats decreased by
about 50%. On sandstone, gap species also diméhsrer a long period, and the
beech stands experienced stronger changes over eeconclude that an
extension of coppice rotation cycle or abandonmvemild result in lower local
species richness but with higher contribution afdieforest specialists.
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The mountain forests of western and central Creterad the grazing impact
Eva Bauer

Federal Institute of Hydrology, Koblenz, Germangdartment of Geobotany,
University of Freiburg, Germany

The mountains of the Aegean island of Crete ardlagir (incompletely) with
forests dominated by tree species suchCapressus sempervirens, Quercus
cocciferg andPinus brutia Together with phryganas and alpine pastures these
forests represent an important part of the Cresaagelands. Due to subsidies the
numbers of sheep and goats have increased condidemce Greece became a
member of the EU in 1981.

During this study about 200 relevés have been atelein the forests of the
White Mountains and the Psiloritis. Together withe tplot data on species
composition, abundance and layer, parameters sufdeaes abundance, shape of
palatable trees and rate of flowering units of ctelé shrub species have been
recorded. The following questions were addressed:

- What can the plot data tell us about grazingnisitées in the forests?

- Does the grazing intensity affect forest regeti@naand, if so, in which way?

- Which species indicate specific levels of grazimtgnsity?

A method for identifying grazing intensities in aeMiterranean context with
changing land-use is presented. The setback offdhest regeneration by
browsing is illustrated for a selected area. Ddfer approaches for the
identification of species indicating grazing intiéypsare discussed. Conclusions
are drawn concerning forest management and nabmseovation.
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Distribution of non-native species in plant commurties of Mecklenburg-
Vorpommern (NE Germany)

Christian Berd, Florian Janseh& Michael Manthey

Ynstitute for Plant Science, Karl-Franzens UniversiGraz, AustriaZInstitute of
Botany and Landscape Ecology, Ernst-Moritz-Arndivdrsity, Greifswald,
Germany

The invasion dynamics of non-native organisms aedceffects of invasive species
on biodiversity have become an important issuecagical research as well as
in species conservation. Here, we analyse the tigc@ublished vegetation
classification of Mecklenburg-Vorpommern (Berg et2901, 2004) with its solid
data basis of 42207 underlying relevés to ansveefalfiowing questions:

What is the distribution of non-native species fifedes and archaeophytes)
within the plant communities of Mecklenburg-Vorpoemm? Which factors can
be detected that explain the occurrence of norvaafecies?

The classification resulted in 34 synoptic vegetatitables with 284
associations. In total 273 archaeophytes as welB@sneophytes are documented
in the tables. We applied correlation and corredpane analysis to investigate
ecological distribution patterns on class and datioo level.

Within the association level the non-native projortranges from 0 to 75%,
based on proportion of non-native species to aeerggecies number. In 69
associations (24%) non-native species are moress lacking with proportions
less than 1%. Associations from the clasBegpietea maritimae, Charetea,
Oxycocco-Sphagnetea, Parvo-Caricetea, JunceteatimarivVaccinio uliginosi-
Pinetea, Molinio-Betuletea pubescenéind Alnetea glutinosaeshow the lowest
amount of non-natives. In 132 associations (46%)-indigenous species add up
to more than 10%. Nearly all of them show a highreportion of archaeophytes
compared to neophytes.

Communities with a high proportion of archaeophytas low neophyte
proportion belong to the classwellarietea mediae, Molinio-Arrhenatheretaad
Festuco-BrometeaThe opposite can be found only in seven assoacisitof the
classeBidenteteaCakiletea maritimae@ndSalicetea purpureae

Indirect gradient analysis of all data revealsdbgree of naturalness on the one
hand and the anthropogenic disturbance on the adlsemain factors that
determine the occurrence of non-native specieshiWi subset of communities
with high levels of naturalness, the level of natuisturbances (mainly water or
wind dynamics) and the nutrient availability arestiwely correlated with the
proportions of non-native species. Typical charésties for these vegetation
types are open vegetation cover and a short reg@mertime. Except for some
specialists, stress factors, like high water lewsl salinity prevent the
establishment of most non-native species.
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Biodiversity, ecology and biogeography of bacteriatommunities in
Sphagnum-rich plant communities

Christian Berd, Katja Opelf & Gabriele Berd

Ynstitute of Plant Sciences, Karl-Franzens-UnivigrsGraz, Austria;
2Department of Environmental Biotechnology, Grazvdrsity of Technology,
Graz, Austria

Little is known about bacteria communities asseclatith living plants in natural
plant communities. To investigate which ecologieaitors affect the biodiversity
of bryophyte-associated bacteria, and which roée ghographical regions play,
we analyzed the bacterial communities associatél twio SphagnunspeciesS.
magellanicumandsS. fallax from six temperate and boreal bogs in Germany and
Norway. The twoSphagnumspecies exhibit different ecological behaviors and
plant communities with respect to abiotic conditidncluding moisture, soil pH
and nutrient content.

To investigate the diversity in the ecto- and ermytip habitats ofSphagnum
plantlets the whole eubacterial populations wewestigated. Associated bacteria
of both bryophytes were isolated and analyzed byodyphasic approach.
Molecular analysis of bacterial communities wasetw®tned by single-strand
conformation polymorphism (SSCP) analysis usingaetdyial and genus-specific
primers for the dominant gendBairkholderiaandSerratiaas well as by sequence
analysis of @8urkholderial6S rRNA gene clone library.

SSCP gels showed that the diversity of 16S rRNArfrants amplified from
Sphagnumcommunity DNA is high. For both bryophyte species found
between 30-50 bands for the total bacterial and Bhekholderiaspecific
community patterns. About 20-30 bands were foundtli@ Serratiaspecific
SSCP patterns. For eubacterial as well as grougfEpeommunity patterns
dominant bands were detectable. The eubacterialmzonty patterns ofS.
magellanicumfrom different geographical sites formed one dusts well as the
patterns ofS. fallax These two clusters indicate that t8phagnurassociated
eubacterial communities are specific for the mgmcies, irrespective the plant
community. The similarity between the associatedtdy@l communities ofS.
fallax from German and Norwegian sites was up to 70%, edsethe similarity
between the associated bacterial communitieS. ghagellanicunfrom both sites
was up to 65%. In contrast to the high plant sp@tif no influence of the
geographical site could be detected.

We found a high degree of habitat specificity fes@ciated bacterial and plant
communities of bottSphagnunspecies independent of the geographical region.
The bacterial communities &phagnum magellanicuandS. fallaxin Germany
and Norway are more similar than the bacterial camties of the two species
adjoining at the same site. We conclude that likentpcommunities, bacterial
communities follow ecological laws, and that baelercommunities have
restricted geographical ranges as well as all dilemoenoses of the world.
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Vegetation regions by the classification of habitalists of the META cells
Janos Boloni, Zoltan Botta-Dukat, Eszter lllyés &é&nc Horvath

Institute of Ecology and Botany, Hungarian Acaderh@ciences, Vacratot,
Hungary

Landscape classifications are useful tools forrdifie, nature conservation and
administrational purposes. These classifications asually made by using
geographical approaches and are based on remetebed land-cover types or
typical land-form types. Landscape classificatibased on the actual vegetation
types are rare, and mostly based on subjectivesjudgt, despite of the fact that
for several nature conservation actions or even dgrarian or industrial
developments they could serve as good backgroupd atathe stage of planning.
At the same time the number of vegetation datablasdarge areas is increasing
rapidly. The vegetation data of the META databai$ered us a good opportunity
to test whether large vegetation databases came sarnmore objective basis for
creating vegetation regions.

The idea is coming from the well-known techniquattihaps are easy to create
by automatic classification of the pixels of rentpteensed images according to
their colour. We used the 35-ha hexagons of the MBatabase as pixels or cells
and instead of their colour we classified theiritabists. All cells of the META
database were selected where the summed covernif{satural habitats reached
3.5 ha. This selection yielded 84,000 cells. Th@00Lhexagons were chosen
randomly and classified into 50 clusters. The othexagons were assigned to
these clusters posteriori based on their similarity. This method is callée t
‘clara’ algorithm. Random selection was repeatedifd@s and the best clustering
was selected. Then the average covers of habitateicells were calculated for
each cluster. Clusters were named by the habgatshing at least 10% cover on
average in the cells belonging to the cluster. @losters were visualised then in
ArcView 3.2 and the borders of vegetation regiomseandrawn by hand based on
the classification and supported by expert judgem@&his new method for
delineating vegetation regions seems to be promisiowever, for the delineation
additional data sources (satellite image, reliefl snaps and distribution of
particular habitat types) are recommended to ulse.cfeated maps are thought to
be useful both for scientific and conservation pses.
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Rare syntaxa of higher aquatic vegetation on the tatory of Eastern Galicya
(Western Ukraine)

Luba Borsukevych
Botanical Garden, Ivan Franco National Universibyiv, Ukraine

In 2005-2007 research on higher aquatic vegetatis done on the territory of
Eastern Galicya, which according to physiograplivsibn into districts includes
such regions as Polissya, Western Podillya, Roztoah Opillya, Prykarpattya
and eastern fringes of the Carpathians. Accordingur own investigation and
taking into consideration literature data abouts¥Btaxa which belong to the
classes ofPotameteaR. Tx. 1955 LemneteaKlika in Klika et Novak 1941 and
Phragmito-Magnocaricete&lika in Klika et Novak 1941 have been recorded on
this territory. 13 syntaxa, i.e. 42%, of this lise very rare and disappearing. The
highest number of rare syntaxa is in tRetameteaclass. In comparison, the
higher aquatic vegetation of the Ukraine (accordingthe Braun-Blanquet
classification) is represented by 112 associati®k. syntaxa of them are
endangered.

All rare groups of higher aquatic vegetation whioked to be protected are
divided by us into four categories of rarity: groligncludes plants which have
already disappeared from the territory of the Ukeafthere are no such plants in
our case); group 2 includes the plants which am@Iyedisappearing; group 3
contains plants which are under the danger of gisafng; group 4 includes
plants the territory of which is shrinking fast nagays. Two associations —
Cladietum marisciZobrist 1935 andlrapo-Nymphoidetum peltata®berdorfer
1957 belong to group 2. Group 3 includes four dssions —Riccietum fluitans
Slavni 1956, Potameto natantis-Nymphaeetum candidtgny in Dykyjova et
Kvét 1978,Salvinio-Spirodeletunslavnt 1956, Trapetum natantigh. Muller et
Gors 1960. The fourth category consists of sevendiations -Ceratophylletum
submersiSo6 1928Nymphoidetum peltata@ll. 1922) Th. Miiller et Gors 1960,
WolffietumarrhizaeMiyaw. et J. Tx. 1960Nupharo lutei-Nymphaeetum candidae
Nowinski 1930, Myriophyllo-NupharetumW. Koch 1926,Lemnetum gibbae
Miyaw. et J. Tx. 1960Batrachio trichophylli-Callitrichetum cophocarpa®oé
(1927) 1960 an€allaetum palustri©svald 1923.

Paying attention to low anthropotolerance of rarquatic vegetation
communities and unstability of ecological conditprihe state of their safety
cannot be considered as positive one. The direategtion of higher aquatic
vegetation on the territory of Eastern Galicya,0odghe Ukraine in general, is
accomplished only on the territory of nature andsphere reserves, in nature
reserve ‘Roztochchya’ in particular, and also ilyit&ky and Javorivsky national
nature parks. However, its protection on compaestiemall territories does not
suppose the protection of all its varieties, as itot effective. That is why one of
the most optimal methods concerning the higher taxjwragetation is to include
the corresponding territories into the nationalnstmf the Ukraine.
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Do specialists have narrower geographic range? Anais of Hungarian flora
based on the phytosociological database

Zoltan Botta-Dukat

Institute of Ecology and Botany, Hungarian Acadefigciences, Vacratot,
Hungary

Although distinguishing specialists (species witirrow niche) and generalists
(species with wide niche) has a long tradition jlietently calculation of niche
width needed defining the considered environmegtaldients. It may cause
confusions, because the same species may havenistizalong one gradient and
narrow along other one. Recently, Fridley et abD0@Z J. Ecol. 95: 707-722)
developed a new method that overcomes this probieusing co-occurrence data
from large phytosociological datasets. This newhmétwas applied to study the
relationship between niche width and geographicgeam Hungarian flora.
Niche widths were calculated based on the Hung#&tariosociological Database
(8437 relevés) for species with at least 100 oetwes (788 species). Species
were classified into three categories accordinthéir geographic range size, and
the average niche widths of these categories wargared by linear models. The
calculated measure of species niche width provdekbtgery sensitive to average
local species richness of relevés where the specms. Therefore average local
species richness has to be included in the modetamginuous covariate
(otherwise there were no significant relationshijgtween range size and niche
width). After controlling the effect of local ricless, we have got the expected
positive relationship between niche width and rasige, but the variance of niche
width explained by range size was low (5.5%).

Habitat preferences of specialist with wide rangd generalist with narrow
range were compared to the expectation based alomarselection from the
species pool. Among specialists with wide range species of wetlands are
overrepresented, indicating that these habitatd eeelogical specialization, but
the specific environmental circumstances are répetand occupied the same
species in large geographical areas. On the otrat,lamong the generalists with
narrow range species of dry grasslands and of dpen forests were
overrepresented.
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Plant communities dominated byAbies alba in the Czech Republic
Karel Boublik

Institute of Botany, Academy of Sciences of thelCRepublic, Rthonice, Czech
Republic

Forest vegetation dominated Byies albain the Czech Republic was classified
using the Cocktail method (formalized and supediisghytosociological
classification method). All relevés with at leaS8®2 proportion ofAbies albaand
less than 25% proportion ¢fagus sylvaticain the tree layer were chosen for
analysis from the Czech National Phytosociologikalabase. A geographical and
ecological stratification of the relevés was perfed. The definitions of
associations were created by combination of sogicéd species groups and the
dominance of species using logical operators. Oatacessing follows the
approach applied in the project ‘Vegetation of @rech Republic’.

Six associations were distinguished within fouraaltes Vaccinio vitis-idaeae-
Abietetum albaéPiceion excelsgds an oligotrophic, species poor spruce-pine-fir
forest with the dominance ofaccinium muyrtillusin the herb layer. It occurs
mostly on podzolsLuzulo-Abietetum albaéluzulo-Fagio) comprises oligo-
mesotrophic spruce-fir forests with dominant grasids (uzula luzuloides,
Calamagrostis arundinacgan the herb layer; it occurs especially on camlsis
Nutrient-demanding species are typical of the staofl herb-rich mesotrophic
Galio rotundifolii-Abietetum albagFagion) occurring also on cambisols. It is
possible to distinguish subassociations reflectiog water supply within all
above-mentioned associations. The dominance oérsflv was recorded within
scree forestsT(lio-Acerion) on leptosols as wellAceri-Carpinetum betulis a
scree forest of lower altitudes with abund@airpinion species, while the stands
of Fraxino excelsioris-Aceretum pseudoplatavith a high proportion oFagion
species mostly occur at higher altitudésunco-Aceretumis typical of ravine
habitats with dominance @runcus vulgarisand/orLunaria redivivain the herb
layer.

Silver fir forests were recorded at the altitudé8@0—1000 m especially in the
southern and eastern part of the Czech RepublieerSir forests occurring on
soils with no influence of ground water are consideto constitute semi-natural
vegetation depending both on natural processefiaman impact.
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Terricolous cryptogams: role in vegetation descrigbn and diversity
Helga Biltmann
Institute of Plant Ecology, University of MlUnst&ermany

After a very short survey of actual methods atatus quoof the description of

lichen and bryophyte vegetation in Europe, resofita rather extensive study of
terricolous lichen vegetation with 693 plots fromuf European countries
(Austria, Germany, Denmark, Finland) and Greenlaredpresented.

The relationship of ‘microcoena/synusia’ and theraunding phytocoena is
compared on different syntaxonomic levels. Teroosl microcoena on the
association level are rarely confined to specifigtpcoena. Many occur in several
countries, even climate zones. Therefore it is eatgg to be careful with lichens
and bryophytes as character species of associagigmecially when evaluating
vegetation data bases from single countries oaicevegetation types.

Lichens and bryophytes are excellent differentipecses (subassociations,
succession stages etc.) and they can be good traspecies of higher syntaxa.
Two main reasons are the probable cause for thiatdey behaviour of lichens
and bryophytes in comparison to vascular planey tisually have larger areas of
distribution and they are rootless and poikilohgdthallophytes, thus being
affected differently by habitat.

Species richness of the studied lichen vegetatiaa gorrelated with species
pools and with measured or estimated habitat facteegetation height, cover,
altitude, inclination, exposition, pH, specific chretivity, loss on ignition, soil
depth, wind exposure, snow cover, anthropogeniogenic and non-biogenic
disturbance, gap number, substrate number).

Lichen richness was found completely unrelated pmcies pools. The
correlations of richness and habitat factors wenstim rather weak, with two
exceptions. Scatter plots showed that the wealelations were not due to hump-
shaped relationships. The two exceptions with gtramd positive correlations to
lichen richness are the number of very small gaiplsinvthe homogeneous plots
and the number of substrates preferred by therdgle the plots (the latter from
independent literature). Richness differences iinc@ous lichen vegetation thus
can be explained by variation in habitat heteroggn@he results also stress the
importance of including such factors in macroecwalgstudies, which integrate
effects of those acting on smaller scaled gradigmsisturbance.

Finally there will be a short comment about the rigerse plots found in the
study (Greenland with 71 species/0.25 amd Austrian alpine zone with 82
species/1 ) compared with a choice of 500 species/rich piaim literature all
over the world which shows that arctic and alpiegetation rich in lichens and
bryophytes is at least on par with European cateeeyrasslands and limestone
pavements, even subtropical grasslands, whichaaneds for high richness.
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Calciphilous thermophilous grasslands in South Bohweia — a comparison
of variability between two periods

ToméasCerny, Jii Kolbek, Karel Boublik & Petr P&k

Institute of Botany, Academy of Sciences of thelCRepublic, Rthonice,
Czech Republic

The region of South Bohemian limestones hosts Bpegiassland vegetation
having character of terrestrial islands in the o#lige agricultural and forested
landscape. The proceeding management changes lboeefid by successional
changes within grasslands, the most apparent hlesgmpoverishment of small-
scale diversity. For the region studied, we gatthereepresentative
phytosociological data recorded mainly in the edr880s. No matter the old
records suffer from certain degree of spatial imjsien, such data are invaluable
for assessing the ecosystem development. We resdmiple majority of
remaining habitats of open semi-natural vegetationSouth Bohemia and
evaluated several composite characteristics wahrabutcomes for the ecological
status of the vegetation complex studied. A set3# old records (made before
1990) and 62 new records (made after 1990) was UT$edmethodology consists
of comparative approach employing four types ofoinfation: interspecific
associations, ecological indication (Ellenberg eal) Mantel tests of similarity
matrices and biological traits (BIOLFLOR database).

(1) Separate cluster analyses show different pettef beta-diversity. The same
is confirmed by the shifts in the composition ofeirspecific associations as
revealed by Cocktail analysis in the JUICE progrdime most significant in the
old dataset is the group oAnthyllis vulneraria, Carlina acaulis, Linum
catharticum, Plantago mediand Briza media in the new dataset it is group of
Koeleria pyramidata, Sanguisorba minor, Potentilldabernaemontani,
Helianthemum grandiflorurand Thymus pulegioides.

(2) Comparison of ecological indication shows oslight trends, without
statistical significance. Apparent is the decreafskight demands and increase of
nutrient demands of plants, the common featuréniilas studies.

(3) There is a close correlation between geograpliiistance and vegetation
similarity in the new dataset, but it is rather amifact in the data sampling.
Important difference holds for the significant @ation between potential
irradiation of stands and vegetation similaritytire new dataset, which does not
hold for the old dataset. It refers to strong deleeiwe of surviving traditional
vegetation on the microclimatic conditions aftessaion of local management.

(4) Analyses of selected biological traits behawsilarly as under (2). They
were performed only for species with significareguency change between two
periods. Apparent changes are for (a) type of iysction (tendency to vegetative
reproduction in the new dataset), (b) life sparo(s retreat of short-lived plants),
(c) phenological period (shifts to early phases), torage organs (retreat of
plants with pleiocorm) and (e) vegetative propagat{increased abundance of
rhizomatous species).

20 17th International Workshop European &tagion Survey, Brno, 1-5 May 2008



Vegetation mapping and database in Taiwan — introdetion and
phytosociological results

Chyi-Rong Chiod, Guo-Zhang M. Sonb& Chang-Fu Hsief

1School of Forestry and Resource Conservation, Matidaiwan University,
Taipei, Taiwan,zDepartment of Life Sciences, National Taiwan Ursitgr
Taipei, Taiwan

Due to the altitudinal variation of 4000 m and tlogation on the tropical-
temperate transitional zone, Taiwan is inhabited loyique forest ecosystem with
floristic elements of both areas. After intensiwgleitation of natural forests for
decades, detailed vegetation data with ecologicdnimgs are urgently needed
for forest resource management and the establishofenatural reserves. The
National Vegetation Diversity Inventory and MappiRgject has been launched
under this circumstance since 2003. The aims optbgct are to: 1) set up the
Taiwan Vegetation Classification System (TVCS)n®p island-wide vegetation
distribution at the scale of 1:5000 and 3) esthblise Taiwan Vegetation
Information System (TVIS) for data management aisdeinination.

Due to the enormous scale and complexity of thgeptothe government
forestry authority, a forestry organization and esevuniversities have got
involved. Vigorous protocols for vegetation survaysl mapping procedures were
set and training courses were launched prior tdrtipéementation of the project.
Vegetation data were collected through field suraeg literature review. With
the availability of vegetation data, data for eowmimental factors and aerial
photographs, the distribution of vegetation was peap

The web-based TVIS has been established and starfeelform the functions
of data management. So far vegetation has beestigated in 3,564 permanent
plots and vegetation data of 9,678 historical ple¢se extracted from literature.
2,496 vascular plant species, including 770 woquBcies and 1,726 herbaceous
species, were recorded in this project, accourfin®9% of native plant species
listed in the last version of Flora of Taiwan. Veg®n has been mapped on 3,016
aerial photographs at the scale of 1:5000. Themirgry analysis identified a
strong altitudinal pattern of vegetation distrilouti The final version of the TVCS
at the formation level has been released. With megetation data analyzed, the
TVCS at the association level is expected to beassld soon.
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Using of data bases and digital maps of species fiowestigations of
distribution patterns at the local scale.

N.A. Chizhikoval, M.B. Fardeevd, T.V. Rogovd & A.A. Saveliev!

!Department of Ecosystems Modelling, Kazan Stateddsity, Kazan, Tatarstan
Republic, Russig?Department of General Ecology, Kazan State Unitgrsi
Kazan, Tatarstan Republic, Russia

Features of plant population spatial structure e tocal scale depend on
numerous factors and are difficult to investigadowadays there are many
methods for spatial structure analysis. One of tieemapping species individuals
taking into account their ontogenetic age with sgjoent analysis of such maps.

Departments of General Ecology and Ecosystems Ntagaf Kazan State
University created geoinformational data bases khitescribe plots (GPS
location, climate features, etc.) at the local lefecommunities/populations and
contain coordinates and ontogenetic age of alviddals mapped in each plot.

There is a data base on woody communities: it aemteoordinates of all tree
individuals mapped in each plot and their diamedérbreast height (main
dominants —Pinus sylvestris, Picexfennica, Tilia cordata, Betula pendula, B.
pubescens It also contains abundances of understorey epedor each
herbaceous patch in the plots. The patches wesrndigied visually by species
composition. The base is related with these digiteps. It was used in
investigations of how the local coenotical struetof understorey reflects species
and spatial structure of overstorey populationstrees. Forest community
heterogeneity and species relationships were exminsing point pattern
analysis (Ripley function), permutation Mantel t&sflOSIM and ordination.

Also there are data bases on populations of loimpne speciesvVaccinium
myrtillus, V. vitis-idaea, Asarum europaeurshort-rhizome orchid species:
Cypripedium calceolus, Epipactis helleborindonal speciesAdonis vernalis,
Pulsatilla patens tuberiferous orchid specieBactyloriza fuchsii, D. incarnata,
D. maculata, Liparis loeselii, Neottianthe cucuslaDrchis militaris, Platanthera
bifolia; efemeroid tuberiferous speci€orydalis bulbosa, C. intermedia

Analyis of spatial structure ofdonis vernalisrevealed that prereproductive
individuals as usual form aggregations indepengenfticlimatic and community
conditions or type of land use. Reproductive indlinls forming clone in a greater
degree define pattern of spatial distribution gpatial structure of population as a
whole irrespective of climatic conditions and vegiemn cover. It is connected
with greater competitiveness of reproductive indiidls which leads them to
repulsion on distances till 25-50 Sm. On greateasrcasual distribution of
individuals can be observed too, which is causque@ally by homogeneous
habitat conditions. Formation of the precise unesga aggregations is connected
with insufficient humidity, intensity and type ofitaropogenic influences.

Analysis of spatial structure of tuberiferous odchspecies revealed that
contagious spatial structure of populations is dmred mainly by species
features and less so by abiotic factors of ecotopes

22 17th International Workshop European &tagion Survey, Brno, 1-5 May 2008



Spatial relationships of ecological-coenotical grqus
Nelli Chizhikova, Tatiana Rogova & Anatoly Saveliev

Department of Ecosystems Modelling, Kazan Statgddsity, Kazan, Tatarstan
Republic, Russia

The effect was explored of (i) quantitative andlgative data (presence-absence
vs. abundance) and (ii) detail of phytocenosis estipn (local scale of
phytocenoses vs. large scale of forest inventory)ra ordination results and on
co-occurrence patterns of some ecological-coerotispecies groups.
Three indirect ordinations were compared: (a) thmdination of herbaceous
patches mapped on the local scale of phytocenoséyy unformation on
ecological-coenotical spectrum which is computedasiss of summary cover of
species belonging to each ecological-coenoticalmrmuantitative data, small
scale of exploration); (b) the ordination of herbags patches mapped on the
local scale of phytocenoses using information atiosaof number of species
belonging to each ecological-coenotical groups l{taieve data, small scale of
exploration); (c) the ordination of large-scaleefstrinventory map patches using
information on ratios of number of species beloggito each ecological-
coenotical groups (qualitative data, large scalexploration).

At the local scale it was mapped 15 50 x 50 m pMdteh are located along the
gradual change of environmental conditions of Raifat of Vozhsko-Kamsky
State Nature Biosphere Preserve and fall into miffe types of phytocenoses:
broad-leaved, mixed and coniferous forests. Atbteader scale information was
used about species composition of forest inventosp patches. This information
was derived from Flora geobotanical (phytosociaialjibase which was created
by researchers from Departments of General Ecotogl Ecosystems Modeling
of Kazan State University.

Ordinations of patches (a) and (b) were compar@uguBrocrustean test. Co-
occurrence patterns of different ecological-coerabtspecies group at each spatial
level of phytocenosis exploring and for each typalata (cover vs. number of
species) were analyzed using ANOSIM technique.

Procrustean correlation between ordinations ofhetda) and (b) was 0.79 (p
<0.001). Generalization of phytocenosis exploratienel led to somewhat
different co-occurrence pattern of ecological-cdmab species groups.
Correlation between ANOSIM coefficients of coenotgroup similarities
computed for patches of local level exploration dad forest inventory map
patches (broader scale) was 0.37 and 0.48 (usinpeuof species or summary
cover at the local level of exploration respectyel Nevertheless this
inconsistency is mainly due to two discrepant egiohl-coenotical groups —
forest border species group and ruderal speciespgrdnologous correlation
coefficients computed without ANOSIM similarity déieients of these two
coenotical groups were 0.72 and 0.73. It was caledlithat ecological-coenotical
species groups’ spatial relationships are stablgetoeralization of information
about phytocenoses and reveal some kind of selfesity.
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Small-scale and large-scale spatial abundance vatians of some ecological-
coenotical species groups

Nelli Chizhikova, Tatiana Rogova & Anatoly Saveliev

Department of Ecosystems Modelling, Kazan Statgddsity, Kazan, Tatarstan
Republic, Russia

This is an attempt to examine contribution of srsallle and large-scale processes
forming spatial variations of species abundancbaséal and nemoral coenotical
groups at the landscape scale.

Plot descriptions used were from Flora geobotan(phitosociological) base
which was created by researchers from DepartmehiSeneral Ecology and
Ecosystems Modeling of Kazan State University. Tésearch was done using
over 530 geobotanical descriptions made on Raifagia/ozhsko-Kamsky State
Nature Biosphere preserve. These samples cover nmabhxvariation of
environmental conditions and fall into differentpés of phytocenoses: broad-
leaved, mixed and coniferous forests.

As factors controlling large-scale spatial pattefmemoral and boreal species
abundance data on temperature and wetness derged lfandsat-5 satellite-
imagery were used. Y-coordinates of plots were atgm because it was assumed
that latitude of samples can bring some indirefdrination about unaccounted
environmental factors, e.g. soil texture. Geneealiadditive models were used for
linking nemoral and boreal species abundance veithelscale spatial trend of
climatic factors and latitude on the studied psofiimgcv package in R
environment). These models of large-scale spatialdt accounted for 45% of
boreal and 58% of nemoral species abundance spatiability. Assuming that
unaccounted spatial variability is caused by smadlle autocorrelation processes,
at the next stage of investigation the parameteasitmcorrelation processes were
examined through variogram analysis using tooldémented in geoR package.

It was concluded that autocorrelation processeseasepronounced for spatial
variability of nemoral species abundance (the ntugffect is huge). They control
almost 12% of spatial variability. Spatial abundani¢stribution of this group has
less discrete patches, being more smoothed. Theoriserned probably with
plasticity of nemoral coenaotical group speciesirthbundance is controlled more
by climatic factors. The small-scale spatial vaoiatof boreal species richness is
more pronounced, it is more discrete: autocor@iapirocesses comprise almost
25% of spatial variability (nugget-effect is lowénan for nemoral species
abundance). It suggests that nemoral coenoticalegpgroup is more stable, more
viable in space than boreal species group, becstasde conservative climatic
factors control bigger ratio of spatial variabiliof hemoral species abundance
(58% vs. 45% of boreal species richness spatidlidity). This fact also to some
extent confirms vulnerability of boreal speciesruatical group.

Nevertheless, unexplained spatial variation of Esatchness was almost equal
for both ecological-coenotical groups. It compriseearly 30% of all spatial
variation of their abundance.
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The plant-pollinator interactions in xerothermic habitats using
phytosociological data

Damian Chmura, Pawet Adamski & Zygmunt Denisiuk
Institute of Nature Conservation, Polish Academ@aiences, Krakéw, Poland

In sites with steppe-like and grassland vegetatitrated in south-eastern Poland
phytosociological and faunistical research wasiedmut aiming at recognition of
the patterns of coexistence of vascular plant sgemnd entomofauna. The chosen
sites were basically located within nature resemwéth well-preserved semi-
natural vegetation, where in total forty 10 x 1Qoermanent plots were laid out.
The vegetation units studied were classified adogrdo the Braun-Blanquet
system as thelnuletum ensifoliae and Adonido-Brachypodietum pinnati
associations and transitional phytocoenoses oFéstuco-Brometealass. These
plots were characterized by the presence of ram@h&rmic species, on the scale
country, as dominants i.&donis vernalis, Anemone sylvestris, Inula ensifoli
Linum hirsutumandCarlina onopordifolia During investigations on entomofauna
special attention was paid to pollinators and otheects which visited flowers.
Both vegetation data using percentage intervalssifle estimated cover and data
on activity of insects: butterflies, bumble-beesettes and weevils expressed as
numbers of specimens were subjected to co-corregpae analysis. The analysis
showed high contribution of insects considered resmophilous species and
impact of adjacent habitats including woodland arghdow vegetation on species
composition of insect associations. The most fragtierned out to be honey-bee
Apis melliferaand peacock caterpilldnachis iq present in more than 60% of
plots. The most abundant insect both within and ragmplots was the former
species. In the paper the role of species richreggssies diversity and niche vs.
null model of both plant and animal community adsinin mutual interactions
are discussed.
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Level of invasion and invasibility of European haktiats, assessed on the basis
of large phytosociological databases

Milan Chytry?, Petr PySekS, Vojtéch JarosiR? Lindsay Maskelf,
Joan Pinad*®, Montserrat Vild, Jan Wild?, Xavier Fonf, Simon Smart,
Ondiej Hajek, llona Knollovéa!, Lubomir Tichy! & Jiif Danihelkal?

!Department of Botany and Zoology, Masaryk Univgrdirno, Czech Republic;
2nstitute of Botany, Academy of Sciences of thelCRepublic, Rihonice,
Czech RepublicDepartment of Ecology, Charles University, Prahae€h
Republic*Centre for Ecology and Hydrology, Lancaster Envir@mt Centre,
Bailrigg, UK; °Center for Ecological Research and Forestry Applimas
(CREAF), Barcelona, SpaiﬁAutonomous University of Barcelona, Bellaterra,
Spain;7BiologicaI Station Donana, Sevilla, Spaﬁtﬂniversity of Barcelona,
Barcelona, Spain

Habitats vary considerably in the level of invasifld), i.e. the number or
proportion of alien plant species. To determinedgbLls for different habitats,
we compiled a database of 52 480 relevés from tluam®rasting regions:
Catalonia, Czech Republic and Great Britain. Wesifeed plants into neophytes,
archaeophytes and native, and calculated the piopoof each group in 33
EUNIS habitats. Only 8 of 545 aliens found in tieéevés occurred in all three
regions. Despite this large difference in aliencége composition, habitat LIs
were consistent among regions. Few aliens weredfdnmutrient-poor habitats,
e.g. mires, heaths and alpine grasslands. Mangsalieere found in frequently
disturbed habitats with fluctuating nutrient avhildy, e.g. in man-made habitats.
Neophytes were also frequently found in coastiadrl and riverine habitats.
Besides local habitat properties LI depends on ggafe pressure of aliens. To
determine real susceptibility of habitats to ineasi (invasibility), it is necessary
to factor out the effects of propagule pressurahenLl. We did it by statistical
modelling based on phytosociological data and aligitaps. Using regression
trees, the proportion of aliens was related to aldeis representing habitat
properties, propagule pressure and climate. Prdpagressure was expressed
through urban, industrial or agricultural land cosed human population density
in the region. Urban and industrial land use pesiyi affected the proportion of
both archaeophytes and neophytes. Agricultural lasel and higher population
density positively affected the proportion of arebphytes. After removing the
propagule pressure effect, some habitats with rimtdiate LI had very low
relative proportions of aliens. This indicates tthese habitats, e.g., dry, wet and
saline grasslands, base-rich fens or deciduousstforare invasion-resistant.
Overall, habitats explained much more variatiothm LI than propagule pressure.
Our findings that (1) habitat LIs are consistentoas contrasting parts of
Europe, and (2) LI mainly depends on habitat typd kss so on propagule
pressure, enabled us to extrapolate our data tervidirope. By plotting the
guantitative information on the Lls from Cataloni@zech and British data on the
CORINE land cover map of Europe, we produced tis¢ European LI map.
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Local and regional factors determining species congsition of Central
European weed vegetation

Sarka Cimalov3, Milan Chytry?, Klara Kubo$ova® & Zdeiika Lososova*

!Department of Biology and Ecology, Faculty of SceerUniversity of Ostrava,
Ostrava, Czech RepublitDepartment of Botany and Zoology, Masaryk
University, Brno, Czech RepubIFtRECETOX (Research Centre for
Environmental Chemistry and Toxicology), Brno, @zRepublic/Department
of Biology, Faculty of Education, Masaryk UniveysiBrno, Czech Republic

Determinants of local species composition and sggedchness of arable weeds
include local site factors (e.g. climate, soil, gr@and agricultural management)
and species pool effects, i.e. immigration of pgpes from the surrounding
landscape. Recent studies of large-scale variatiorentral European weed
vegetation showed that of the local factors, climgariables have the strongest
effect on species composition. Species pool effeet® demonstrated through the
effects of landscape context, indicating that ardahd may contain more weed
species per unit area if the surrounding landst¢egsemore heterogeneous land
cover. Previous studies also demonstrated thatenaid alien weeds differ in
their environmental affinities, but it has been mon whether local richness of
these groups also responds differentially to thedaape context.

In the northeastern Czech Republic, we recordedrégvés (20 meach) of
weed vegetation on the field edges, along with data altitude, annual
precipitation, mean annual temperature, soil tgod, pH, crop type, and date of
sampling. We also quantified the landscape coritextach relevé as a proportion
of different land-cover types and landscape hetreiy (Shannon index based
on land-cover types) in the circles of radii fror@01to 5000 m around each
sampling site.

Patterns of weed species composition were mairdpcaated with local site
factors, especially with crop types, followed bytitatle, climate, seasonal
changes, soil types and soil pH. Weed specieseghand richness of native and
alien species was influenced by seasonal changeal factors and landscape
context. Of the local factors, it was influenced diynate (both groups of aliens
being richer in warm low-altitude areas), cropsd a0 a lesser extent, by soil
characteristics. More heterogeneous landscapetivedsiaffected local richness
of arable weed communities through the species-gdi@cts. Heterogeneous
landscapes with more patches of grassland andtferggported more native
species on arable land, but richness of alien epewias not significantly
influenced by the landscape context. Effects ofismape context on arable weed
diversity can be unnoticed if all weed speciesaralysed together, irrespective
whether they are native or alien. Landscape cordleatild be considered in any
conservation plans focused on arable weed diversity
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Diagnostic species groups in coniferous forests tbife Vaccinio-Piceetea class
in Lithuania

Raimondasiuplys
Institute of Botany, Vilnius, Lithuania

Classification scheme of Lithuanian coniferous $breommunities is largely
based on syntaxa described from neighbouring ciesntparticularly Poland and
Scandinavia. However, the diagnostic species pealifbr these communities
often show different distribution patterns in Liimia. The aim of research was to
reveal the diagnostic species groups most suifabl@entification of coniferous
forest communities in Lithuania and to analyze tfi#erences among the
corresponding syntaxa occurring on regional scale.

Coniferous forests were investigated in four tratserossing Lithuania in
north-south and east-west directions, where veagataampling was performed
each 20 km. Additional data from other investigatedritories were also
employed. Only the pre-selected relevés of\thecinio-Piceetealass were used
for analysis. 993 relevés collected in 1997-2008ewsesed for syntaxonomical
classification and distinguishing of diagnostic gps groups. TURBOVEG and
JUICE software were the main tools for data hamdéind processing.

Syntaxonomical classification was performed usirgnisined methods of
cluster analysis, co-occurring species analysisy amanual adjustment of
distinguished groups. The classification resulted distinguishing of eight
associations of thBicrano-Pinionand three associations of tRe&eion abietis
Species fidelity was estimated using phi coeffitiend the species with highest
diagnostic potential were defined for each unit.

The revealed differences among diagnostic spedieapg provided in the
surveys of corresponding syntaxa in the neighbocmgntries are mostly related
to different classification approaches and phytogaphical differences among
the regions. However, statistical analysis of réleatasets can reveal diagnostic
species that are difficult to detect using tradgitibmethods of plant community
classification, thus providing better tools for tdiguishing vegetation units in
particular regions.
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Progress in classifying native Irish woodlands
John Cross
National Parks and Wildlife Service, Dublin, Irethn

A five-year national survey of native Irish wooddsnis nearing completion. The
objective of this survey was to establish the exéerd character of the woodlands
and to attempt to refine the existing classificati®he results will be of value to
ecologists, conservationists and foresters.

A GIS-based forest inventory was used to estalbtisharea and distribution of
native woodland. It is estimated that there @r&7,000 ha of native woodland,
plus an as yet undetermined area of scrub (woodgtagon under 5 m in height),
which may cover an additional 10,000 ha.

Using a subjective stratified sampling procedu2QlLsites were surveyed and
1667 relevés recorded. For each site the folloviirigrmation was recorded: a
general description of the stand, including soitl ather physical parameters,
species and management; one or more relevés;im@eabundance and quality.
All species, including bryophytes, were recordedi @ne presence/absence of
lichens indicative of old woodlands was noted ia télevés.

Species groupings were produced using Hierarclfioglthetic Agglomerative
Cluster Analysis. For each vegetation type Indic&pecies Analysis was used to
identify important indicators species which chaedised the vegetation. Non-
metric Multidimensional Scaling was used to illaser the relationships between
relevés and environmental variables. In this resplee analytical procedures
closely followed that adopted in Great Britain byodwell @British Plant
Communities, Vol. ,11991), with classification being based on theetation
rather than the habitat.

The existing classification of Irish woodlands usithe Braun-Blanquet
nomenclature recognises 14 groups of associatiossitmassociations. Much of
this work has been done over a 30 year period dllgiccampling particular
woodland types. There are, however, major gapshis work, with certain
geographical areas and woodland types underrepegsen

The new provisional classification recognises faajor groups:

e Alnus glutinosa — Filipendula ulmaria
e Fraxinus excelsior — Hedera helix

e Quercus petraea — Luzula sylvatica

e Betula pubescens — Molinia caerulea

Each of these is further subdivided into a tota2®»fub-groups. There are close
affinities between some of these new groupings &mel Braun-Blanquet
classification but other groups have less obvioffisitles and may represent
previously undescribed woodland types. This isipalerly applicable to the birch
woodlands, one of the fastest expanding and preljideast surveyed of Irish
woodland types.
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New synthesis of the Hungarian vegetation |. Freshater aquatic vegetation
of Hungary

Janos Csiky, Daniel Babat, Zoltan Botta-Dukat, Ferenc Horvath
Konrad Lajer & Attila Mesterhazy

!Department of Phytotaxonomy and Geobotany, InstisfiBiology, Faculty of
Sciences, University of Pécs, Pécs, Hunganstitute of Ecology and Botany,
Hungarian Academy of Sciences, Vacratét, Hung#ptvos Jozsef College,
Technical Faculty, Department of Environmental Teddbgy, Baja, Hungary;
“Institute of Botany and Nature Conservation, Facolt Forest Management,
West-Hungarian University, Sopron, Hungary

The last syntaxonomical synthesis of the Hungaineshwater aquatic vegetation
was published by Borhidi (2003). Although this wdrkted and described 48
association of four classesLgmnetea, Utricularietea intermedio-minoris,
Charetea fragilisand Potameteg it is without any synthetic table or numerical
analyses of large databases.

According to the methodology and nomenclature of thungarian
Phytosociological Database (Lajer et al. 2007) welecied approximately 1200
relevés of the 48 syntaxa mentioned in Borhidi @0Most of the collected
relevés are new, not older than 10 years.

Using the SYN-TAX (Podani 1997) and JUICE (Tichy02) programs we
attempted to classify the relevés into statistjcabjective groups and to define
the character of these ‘clusters’ in associatiahtagher level.
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Collecting Osyris's fragments in the desert: from gntaxonomy to community
assembly in natural Portuguese forests

Isabel da Rochh Joana Marqués Paulo Alves, Jodo Torrel Jorge Capeld&
Jo&o Honradd?

'CIBIO - Centro de Investigagéo em Biodiversidadeeursos Genéticos,
Universidade do Porto, Porto, Portugél;:aculdade de Ciéncias, Universidade
do Porto, Porto, Portugal®Estacédo Florestal Nacional, Oeiras, Portugal

Northwest Portugal, which biogeographicaly is thertiguese part of the
Galicean-Portuguese sector, is a very interestitgrsection of two bioregions:
the Euro-Siberian and the Mediterranean. Its véigetgpresents a unique profile.
Totally different species in terms of ecology, sahArbutus unedand Lilium
martagon can be found naturally occurring within a radidi®nly a dozen miles.
This natural vegetation has not been consciousdg;ui$ has in fact undergone a
dramatical diminishing with an overintensity of @stal human activities such as
agriculture, forestry and livestock management. tMdgorest area of Northwest
Portugal is occupied with two forestry speci€snus pinasterand Eucalyptus
globulus Many areas dominated by these species face pneblsuch as
desertification, land-slides and unnatural fireee Peneda-Gerés National Park
(PNPG) is a Natura 2000 site located in Northwestugal, where most of the
Northwest biodiversity can still be found. We s&decPNPG as our study area.

The core of this study was to identify assemblyesubnd addressing the
syntaxonomy of forest diversity in PNPG. We usegtpsociology as a tool to
answer these questions: what is the biodiversitjNofthwest Portugal pristine
forests, how is it organized and which are thesruwdé this organization? With
phytosociology, the patches that originate thevédavork as fractals, and so from
the remaining fragments of natural vegetation weewable to build a complete
picture of the forest vegetation of Northwest Pgalu(lacking only theAlnetea
glutinosaemarshy alder forests, which do not occur in PNR@)idating these
results statistically.

For phytosociological studies, we used the BraumBlet method; for
statistical validation, we used ordination carrged by DCA and cluster analysis.
A joint interpretation of both methods was carriedgt in order to distinguish
major forest types belonging to caducifoliate cliopnyllous woodlands (class
Querco-Fagetep edaphohygrophyllous woodlands (clé&alici-Populete and
laurifolious woodlands (clag3uercetea iliciy

We aim, in a next step, to analyse the extent dfidvawal of the original
biodiversity in silvicultural sites, analysing thenderstorey of planted stands.
These stands occupy nowadays most of the areamicat belonged tQuercus
forests. In order to do so, we need a clear imdgehat was and still is the post-
glacial natural forest vegetation of Northwest Bgal, which we obtained with
this work. Further ahead, we intend to propose neaels of forestry practices
which allow silviculture to co-exist harmonioushjtivnatural vegetation, aiming
the renewal and restoration of Northwest Portugagdts.
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Reproduction of expert-based phytosociological claffications using
a multivariate analysis approach

Miquel De Céceres, Xavier Font, Francesc Oliva &evite Paloma
Universitat de Barcelona, Spain

During the recent years there has been a renevteckh in the classification of
vegetation types, even in parts of the world wiittel phytosociological tradition.
Nature managers are in urgent need of consisteatersg of vegetation
classification. Recent improvements of the JUICEgpam provide capabilities
for automatic vegetation classification on the basi the Cocktail algorithm.
Supervised classification methods have also beeggested as a good
methodological framework for the automatic assignimef plots to a priori
established vegetation units. However, traditioregetation classifications suffer
from several inconsistencies and usually contaosdty defined classes. Under
this scenario the efficiency of supervised clasatfon methods may be lower if
expert-based classes are not previously validatée propose here to perform a
numerical validation of the expert-based classesggussupervised methods, and
to take the resulting classes to perform supendtassification.

We took the phytosociological vegetation classtfarain Catalonia (Spain) as
expert-based classification. We selected eightimtistsyntaxonomical orders
including grasslands, forest margin vegetationerine vegetation, oak forests,
mixed forests and beech forests. Relevé data wkentdérom the Catalan
Biodiversity Data Bank. Phytosociological assignisegiven by the authors of
relevés had been specified at the association lmssociation level. We tried to
create an independent numerical vegetation unieémh low-level expert class.
However, expert classes were not blindly acceptedina an unsupervised
approach, but they had to be successfully repratiustng the Possibilistic C-
means clustering algorithm. That is, whenever fpbssive built a cluster for each
association or subassociation described. All thevés accepted as belonging to
numerical clusters formed the ‘training’ set, whifmse relevés which had been
excluded from the training set were compiled intteat’ set. We then performed
a supervised classification using distance-basextridiinant analysis, where
relevés belonging to the ‘training set’ were clfiedi using a leave-one-out
approach. Overall results indicate a 77% averageceptage of correct
classification for the first choice of the classifi Percentage values range from a
minimum of 63% Fagetalia sylvaticaebeech forests) to a maximum of 89%
(Quercetalia ilicisoak forests). If we take as correct the firstezad choices of
the classifier, then percentages range from 76%4% with an average of 87%.
The proposed methodology has been implementedé@mnar-client system called
ARAUCARIA that provides automatic online classifice of relevé data. The
program QUERCUS, which is part of the VEGANA pacdkagcts as a client
application of the system.
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Challenges of syntaxonomical reviews in underexpled areas: a case study
based upon ephemeral wetland vegetation in South Agrica

Ulrich Deil, Miguel Alvarez & Inge Paulini

Department of Geobotany, Faculty of Biology, Unéigrof Freiburg, Freiburg,
Germany

In contrast to Europe, where phytosociological dztaimilar quality and with
consistent floristic nomenclature are availabletfiarader geographical ranges, the
situation in other continents is different. Synoptegetation classification over
large areas is facing several problems, which arachstrated and analyzed by
the example of ephemeral wetland vegetation in Andend extratropical regions
of South America: 1) Floristic nomenclature changesording to national floras
and to publication date. 2) Taxonomical treatmehimportant diagnostic taxa
such adsoetes, Lilaeopsis, Limoselktc. is outdated. 3) The vegetation data are
published in journals of national distribution amadcess is difficult. 4) The
description of syntaxa is based upon local data. €8t Authors have a strong
tendency to units of regional or national relevari@sed on endemic vicariants
and infraspecific taxa. 6) Syntaxa of higher rark ereated hasty. These general
problems are strengthened by peculiarities of sedsgetland vegetation: 1) The
high intra- and interannual fluctuation of the fic composition results in an
ecosystem-specific variability. 2) Restricted sirel fragmentation of the stands,
embedded into a matrix of puna of pampa vegetatims strong effects of
vicinism as a consequence. Efforts to overcome soittbese problems such as
classification at a supraspecific level or downwatiigg of the matrix species are
discussed.
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Confouding effects of the species-area relationshign vegetation
classification

Jurgen Denglel, Steffen BocK & Swantje Lobef

Plant Systematics, Biocentre Klein Flottbek, Ursityrof Hamburg, Germany;
2Institute of Plant Sciences, University of Bernitsewland;3Department of Plant
Ecology, Evolutionary Biology Centre, Uppsala Umgi, Sweden

Most properties of vegetation are scale-dependéfiile it is well-know that
species richness is a function of plot size, ihd$ generally recognised that the
same must be true of constancy. In preparing végetalassifications, many
authors use varying plot sizes as long as thesedxthe so-called ‘minimal area’;
they then proceed to classify their data basedhencomparison of constancy
values between different units. This is equallgtfor more traditional concepts of
fidelity, character or differential species and fonmodern’ statistical fidelity
measures. However, from a statistical point of viévis not correct to calculate
constancy values for plots with varying size orctompare these between units
sampled using different plot sizes.

In our study, we use nested-plot relevé data froyngdasslands on the Baltic
islands of Saaremaa (Estonia) and Oland (Sweden¥dess how extensive the
effect of plot size is on constancy, fidelity (mesesd with different approaches),
and resulting classification schemes. The compapémt sizes cover six
(Saaremaa) and five orders of magnitude. We fobhatithe scale-dependency of
constancy values is generally well described bydehof the form C (A) =1 - (1
— CO0) (A/A0) ~d with C being the constancy, A thietgsize, and d a parameter
accounting for spatial autocorrelation. For theditd grasslands, on average, a
two- to fourfold increase in the plot size resuliada change of the constancy
class. We show that the determination of diagnospiecies and consequently
classification results are markedly influenced wisembining and/or comparing
relevés from plot sizes which differ by such adactWhen the plot size difference
is ten and more, such as in many monographic stwdid nearly all regional and
large-scale syntaxonomic overviews, the classificabecomes seriously biased.

We urge vegetation scientists to be aware that stele dependency of
constancy causes major artifacts in vegetatiorsifieation. Thus, we suggest not
to use plot sizes differing by more than a factbfive in comparative studies.
Moreover, standardised plot sizes for certain stinat vetetation types should be
applied in the future to allow for good compardhifind joint assessment. Finally,
we point out that as a consequence of our resutglignds on the one hand and
herbaceous and cryptogam vegetation on the othed bannot reasonably be
classified within a single system but that at léhste two structural types need to
be separated a priori as it seems impossible tty dpp same plot size for low-
growing cryptogam communities to forests. Thus, dtegnostic value of species
can only be determined within a priori delimitedjonastructural vegetation types
for which similar plot sizes are applied, while tbdetermination of ‘absolute
character species’ is rendered impossible withuthelly available data.
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The use of the Markov Chain Model for the stand gravth prognosis in the
Oranienbaum Park

Alexander Dobrovolsky
St.-Petersburg State Forest Technical AcademyR&ersburg, Russia

The increasing attention to urban forestry encoesathe study of temporal
changes in green zones and parks close to the.cltiee study of stand dynamics
and the prognosis of their structure in the fufpr@vide a knowledgeable base to
improve the stand quality and structure with theubamong the other aspects on
their value as recreation areas. The aim of oudystvas to analyze the dynamics
of the broad-leaved stand growth and developmenthemorthern border of the
area of their distribution.

We studied the Oranienbaum Park (161 ha) in noghtevn Russia. The first
study was completed in 1981 and the other in 20B&. park is located in the
southern coast of the Gulf of Finland, 40 km wesSb-Petersburg. The broad-
leaved species (lime, oak and ash) were dominatiterstands. The basis for the
study was the total enumeration and inventory @5B3trees that were measured
(height, DBH, vitality class) and mapped at sca®@ twice — in 1981 and 2003.

Using the Markov Chain Model we studied the deveiept of the lime stands
in the Park. The Markov Chain Models were basedhenempirical data, which
provided the information on the transition probiiei for some events. ‘Vitality-
class changes’ and ‘diameter-class changes’ suleimedre used as the basis for
modeling to predict the vitality-diameter combingthnges.

For input data we used (1) the actual distribubbthe trees that had a certain
vitality and diameter class; (2) the empiricallytaibhed transition probabilities of
transition of trees over the 22-year time step. ZRgyear time-step was dictated
by the time period between two consecutive invéesor

According the modeling results for all the vitaltlass groups of trees, increase
in DBH in two diameter classes (5-8 cm) through 2Beyears time period was
the most realistic. The temporal patterns of chamgeitality classes of lime-trees
showed the high probability of the shifting front asd 2nd vitality classes to 2nd
vitality class. The probability of the transitiorof the 3rd vitality class to the 2nd
strongly increased when the diameter class incdeaBee transition probability
from the 3rd vitality class to the 4th (dead treéesyeased with the decreasing of
the initial diameter.

Based on present mortality figures, the model ptedi that the amount of
presently livingTilia trees would be reduced by 50% in the next 70 yaadsless
than 8% of the present living trees would live op200 years. It also indicated
that the annual mortality rate fdilia trees would increase during the next 50
years and probably would stabilize in the area.8¥dper year.

By the use of the model results with empirical ekpental data it was shown
that the model realistically reflected the stamtiency in the future and could be
a useful tool for the park management under diffesdvicultural scenarios.

17th International Workshop European Vegetatiorv8yyBrno, 1-5 Mag008 35



Classification of Corynephorion vegetation
Mirja Dorsing
Institute of Plant Ecology, University of Minst&ermany

In many earlier studie€orynephorionvegetation was locally studied in small
areas (e. g. nature reserves). This resulted itraarsial classification systems
of local value. Moreover, the International Code &hytosociological
Nomenclature was not thoroughly considered in nwases.

The main theme of the present study is a reviewhef syntaxonomy and
variation of theCorynephoriorvegetation in its total distribution range, with
special attention to habitat, climate, distribufidand use and succession. An
effective Europe-wide classification will be acréev

From 2004 to 2006, 238 relevés were made accordirtge Braun-Blanquet
approach. They are situated along a west-east (fnenNetherlands to Slovakia)
and a north-south gradient (from the North Seantsl8piekeroog to Bavaria in
Germany). In addition a database was created imgud322 unpublished and
published relevés from international literatureteAfscreening the dataset 3014
relevés were selected for the final syntaxononscaley. Including the literature
dataset, the whole study area has an extension thhemmorth of France to the
Ukraine and from the south of Sweden and Norwathéosouth of Germany and
Slovakia.

The Corynephorionvegetation can be divided in four associationsghwith
preliminary nomenclature): theViolo-Corynephoretumon coastal dunes, the
‘Spergulo-Corynephoreturand ‘Agrostietum coarcataenainly on inland dunes
and the Veronico-Corynephoretumon inland dunes affected by continental
climate. Indicator values, soil parameters andesmondence analysis were used
in the ecological characterisation of these asfoois Special attention is paid to
the role of the lichens as phytocoenological intdicapecies.
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Formalized vegetation classification of alder carrand floodplain forests
in the Czech Republic — an ecological interpretatio

Jan Douda
Czech University of Life Sciences, Praha, CzecluRep

Formalized and supervised phytosociological clasgibn of Alnion glutinosae
and Alnion incanaein the Czech Republic is presented. Three asswmegabf
Alnion glutinosae(Thelypterido palustris-Alnetum glutinosae, Caritbregatae-
Alnetum glutinosaeand Carici acutiformis-Alnetum glutinospeand seven
associations ofAlnion incanae(Alnetum incanae, Stellario nemorum-Alnetum
glutinosae, Pruno-Fraxinetum, Carici remotae-Fraetam, Piceo-Alnetum,
Ficario-Ulmetum campestris and Fraxino pannonicae-Ulmetum were
distinguished by the Cocktail method using socimalgspecies groups. Ellenberg
indicator values were used to show the main ecosbgjradients responsible for
the vegetation variability of these communities.eTost important factors
conditioning the variability were temperature (fétnion incanag and soil
reaction, nutrient availability and moisture (fainion glutinosag
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Altitudinal zonation of Arctic vegetation
Birgit Drees
Institute of Plant Ecology, University of Minst&ermany

Arctic mountain vegetation is still unexplored ta@y@eat extent. For instance, an
altitudinal zonation hypothesis was used for thlsitation of mountain
vegetation in the Circumpolar Arctic Vegetation MEAVM). In this map it is
hypothesized that latitudinal Bioclimate Subzonese eeflected in altitudinal
vegetation belts based on similarities betweenrenwmiental conditions along the
altitudinal and latitudinal gradient (e.g. sumnmemperatures, growing season; cf.
CAVM Team 2003, Walker et al. 2005). In order tettéhis hypothesis and to
enhance the knowledge of arctic mountain vegetatioesearch project on the
altitudinal zonation of vegetation (AZV-Project) svainitialized. The
investigations were carried out in the non-carbenatountain complexes
(reaching elevations up to 1330 m a.s.l.) of thexd®@ Stramfjord region
(continental West Greenland). A comprehensive chtarsation of mountain
vegetation with regard to flora, vegetation typesgetation pattern, and habitat
conditions is accomplished (cf. Sieg & Daniéls 208tg et al. 2006, Drees &
Daniéls, in prep., Sieg et al., in prep.). Mainudsof the ongoing work is on the
development of an altitudinal vegetation belt mo@&erderlines between the four
altitudinal belts occurring in the study area atentified and detailed criteria for
their delimitation are provided. With reference ttds, concepts of altitudinal
indicator species and plant communities based raiteld altitudinal distribution
or changes of habitat-type spectra are presentegetdtion pattern are considered
as idealized toposequences and representativejledeteegetation maps of
different altitudes. The conspicuous differencesvben south- and north-facing
slopes are considered. At large, the provided cehmemsive data on arctic
mountain vegetation and its ecology reflect thes@né status of the ecosystem and
can be used for monitoring approaches and natumseceation as well as for
further studies and extrapolation purposes.
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The effect of historical landscape structure on sendary forest vegetation
Lucie Drhovska & Jaroslav Vojta

Department of Botany, Faculty of Science, Charlag/éfsity, Praha, Czech
Republic

Newly formed woody stands differ in species comfiasi from ancient ones,
which can be due to differing ecological preferemfespecies under altered
abiotic conditions in secondary stands or a limabdity of species to spread into
newly formed habitats. Forest species are genemdlysidered to be slow
colonisers that prefer old forests. Not only foselstit also local ancient hedges
can serve as refugia for forest species, as theyseave as a source of forest-
species propagules after a landscape is abandgnlednbans. Shrubby stands of
differing age can therefore serve as a suitableeiniod the study of dispersal of
forest species and the relative importance of abfattors and biological traits of
individual species for the development of the foresosystem. Areas in which
large-scale changes in land use have occurred watable for the study of
processes in hedges. Military areas in the Czegulllie are a good example.

This study has been carried out in the Doupovskg hitls in West Bohemia,
where a military practice area was founded in 1¥BB\ging an end to farming.
Secondary shrubby vegetation colonised vast pdrtseoarea. The objective of
this study was to establish the differences in iggecomposition in the herb layer
of hedges with different continuity, the importanoé other environmental
variables and the ability of forest species to nide newly formed habitats. We
have excerpted data on vegetation continuity froepsnof the stable cadaster
from 1842 and from aerial images from between 1852 1999 and thus derived
three different continuity classes. We determinbd species composition of
individual vegetation types using phytocenologieatords. In order to establish
the migration ability of forest herbs, we surveyedietail an area of 500x500 me
in which both ancient and newly formed woody stawdse present.

We discovered that true forest herbs are mostlsessmted in the oldest stands.
Our second finding was that stands of moderatetlamdargest continuity are the
closest to each other in terms of vegetation. @f rdmaining habitat variables
affecting vegetation, the most significant areitdte, wetness index and potential
annual radiation. Migration of forest herb spedgesuccessful in the area under
study. We have established speeds of migration deetwl.2 m per year in
Impatiens parvifloraand 2.5 m per year ioapsana communis
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Bioclimatic forest types in Southern Siberia
Nikolai Ermakov
Central Siberian Botanical Garden, Novosibirsk, §las

The aim of this study is to link forest vegetationits to climatic factors in the

Altai-Sayanian mountain region. The study was edrmbut in three phases: 1)
creation of a relevé database; 2) classificatioforést relevés using the Braun-
Blanquet approach and the identification of plaotmmunities within a formal

phytosociological framework; and 3) ordination elevés using DECORANA

and investigation of climatic relationships usimgrelation analyses.

Climatic parameters for all relevé sites were dabed from the GIS climatic
map of southern part of Middle Siberia with reswot90 m. Climate and
geographic variables used were: mean annual apeeature, mean temperature
of the warmest month (July), mean temperature efdbldest month (January),
mean of total annual precipitation, mean precijitabf the coldest period, mean
precipitation of the warmest period, Conrad’s aweritality index.

The first two axes of the DCA ordination explaire thelationships between
boreal forests and climate. Axis 1 can be seen kima of distribution of the
altitudinal forest types and it is correlated witititude, temperature and
precipitation. Axis 2 strongly correlated with ti@®nrad’s continentality index
and relates to the integrated macro-climatic factoceanity-continentality.

Six bioclimatic types of forests were distinguistesda result of ordination and
correlation analyses:

1. Zonal hemiboreal forests

1.1. Small-leaved deciduous and light coniferowsgiforests of the South Urals-
West Siberian type occurring in moderately warm dwid climate of
cyclonic regime Brachypodio-Betuletea pendulae

1.2. Light coniferous deciduoud érix sibirica) grass forests of South Siberian-
North Mongolian type occurring in moderately coltiasemi-arid climate of
ultra-continental regime

2.Relic Siberian subnemoral dark coniferous smaN<elaforests occurring in

moderately warm ultra-humid climate of cyclonic éygQuerco-Fagetea,
Abietetalia sibiricag
3. Zonal taiga forests
3.1. Dark coniferous Abies sibirica, Pinus sibiricaforests of European-West
Siberian type occurring in moderately cold ultrartid and humid climate of
cyclonic regime Yaccinio-Piceetea, Vaccinio-Piceetalia abigtis

3.2. Light coniferous Karix sibirica) forests of East-Siberian-North Mongolian
type occurring in moderately cold continental attdhucontinental climate of
anti-cyclonic regime\{accinio-Piceetea, Lathyro humilis-Laricetdlia

3.3. Light coniferous and mixed coniferousafix sibirica, Pinus sibirica forests
of North and East-Siberian type occurring in cdldaicontinental climate of
anti-cyclonic regime\{accinio-Piceetea, Ledo-Laricetalia sibiricae
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Analysing shade tolerance of tree species using pghgociological relevés and
Ellenberg values

Jorg Ewald
FH Weihenstephan, University of Applied Sciencesisithg, Germany

The ecological niche is a central concept in vageteecology and its application
in silviculture. While the fundamental niche focesson the physiological
constraints of survival and growth, the realisechai takes competition in real
communities into account. For long-lived plantelikees, the regeneration niche
and the niche of adult trees may differ considgrabhe database BERGWALD
contains 4,934 phytosociological plots from moumtéorests of the Bavarian
Alps. The relevés have so far been used for deyiviegetation units, site types
and groups of indicator species. In the preserdysthey were analysed with
regard to the ecology of tree species in generdlthgir regeneration niche in
particular.

The availability of light as a crucial resource ttheghanges during forest
succession was estimated by calculating averagaligkg indicator values (mL)
based on total field and bryophyte layer compasitithe relative frequency of
plots across the mL gradient in the total datalassejuxtaposed to the occurrence
of the 16 most common tree species in the treeimartie regeneration layer,
respectively, resulting in profiles of preferenceoss the light gradient. Based on
the matrix of preferences, tree species were ckgt@to shade tolerance groups.
As expected, the realised niches of tree specigbehight gradient corresponded
broadly to Ellenberg's L-value of tree regeneratids the regional climaxjbies
alba and Fagus sylvaticahave coincident optima of tree layer and juvenile
occurrences in closed, mature stands.

Ulmus glabraand Fraxinus excelsigr as species of lower altitude, exhibit
niches most similar to these climax species, folldwyAcer pseudoplatanusnd
Picea abiestwo of the most frequent species that occur acatislevations. The
intermediate role of these four species is confithas regeneration occurs mostly
at light levels higher than those found under adtgdes of the same species.
Against expectationsfaxus baccatalearly prefers stands with moderate to high
light, as daSorbus aria Sorbus aucupari@andAlnus incanaWhile Larix decidua
andPinus cembrabccupy very similar overall niches, tree layer aegeneration
niches ofLarix differ markedly, whereas coincident layer niche®inus cembra
underpin its status as a climax species at tree lin

Pinus sylvestrisand Salix eleagnosare typical shade-intolerant pioneers, of
which regeneration is practically restricted to +iorest vegetation.

Pinus rotundataand Juniperus communigre small trees that are entirely
restricted to open stands subject to geomorphadbgactivity. The results
demonstrate the potential of phytosociological bases for studying the niches of
tree species. To be sure, such analyses are receepént for physiological and
experimental studies. The research community igedvto use this source as a
reference framework and an empirical validationnfare specialised research.
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Species diversity and ecological functioning of Adintic and Mediterranean
coastal dune ecosystems: a comparison

Silverio Feold, Alicia Acoste?, Maria Laura CarranZaJohn Janssen&
Joop Schaminé&'

!Department STAT, Molise University, Pesche, Itihepartment of Biology,
Roma 3 University, Roma, Ital%lterra, Wageningen, The Netherlands;
“Radboud University, Nijmegen, The Netherlands

Many recent developments in coastal science hame gmwvards the demands of
EU legislation. The three habitat types correspogdo 1210-Annual vegetation
of drift lines, 2110-Embryonic shifting dunes antP@-Shifting dunes in the EEC
Directive 92/43 are commonly used to describe thefean beach and foredune
systems. In order to compare Atlantic (Dutch Maidla with Mediterranean
(central Tyrrhenian and Adriatic Italian coast) duwmegetation, their floristic
composition and ecological functioning were studiBthnt communities of the
following coastal sand dune morphological units evemalyzed: beach and
foredunes, transition dunes, fixed dunes and nstésks. Then, the habitat types
of the beach and foredunes were deeply studiecti€peomposition, Ellenberg
indicator values and life forms were analysed oe Hasis of TURBOVEG
vegetation tables compiled for each morphologicatl and habitat type.

Major trends of plant species distribution in cahsiunes were identified
through detrended correspondence analysis (DCA)enTkhe numbers of
exclusive and shared species were considered.hbElignvalues and life forms
were described both considering their behaviouaaranonical DCA space and
through the classical spectra. After that, beadh faredune habitats types were
studied applying the former procedure. High flacistiversity with low number of
shared species (86) and clear differences betwéen Atlantic and the
Mediterranean coast were found. The samples of IDwnd Italian plant
communities did not overlap except for the beachd doredunes ones.
Mediterranean fixed dunes were characterized by Hifjenberg values for
temperature and high abundance of phanerophytegsh©mwther hand Atlantic
fixed dunes were associated with a high percemagemicryptophytes and high
Ellenberg values for nutrients. This is probablkated to regional macroclimatic
features that regulate this sector of the coastahtzon on both compared coasts.

Ordination of the beach and foredunes habitat tgpesved a clear floristic and
ecological gradient: each habitat type is floraitic and ecologically distinctive,
except for the Mediterranean Shifting dunes (2188) overlapped both with the
Atlantic and with the Mediterranean Embryonic shift dunes (2110).
Surprisingly, floristic composition of the Italiéhifting dunes along the shoreline
with Ammophila arenaria(2120) was more similar to the Dutch Embryonic
shifting dunes (2110) than to the same habitat@d8 the Dutch coast.

In the two countries the role of morphological srand habitat types discussed
in terms of the Ellenberg indicator values and fdems turned out to be much
more informative than the simple comparison of gsecomposition.
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Distinguishing between the effect of drainage ancheep grazing in an island
ecosystem

Anna Maria Fosaa
Faroese Museum of Natural History, Térshavn, Faslends

In 1987, an area of 21 Krin an island ecosystem was drained in order tdoéxp
the water for hydroelectric production. In 2007 #Hrea was investigated in order
to see if the drainage had any effect on the etesysA neighbouring area of
approximately the same size was also sampled astcofhe vegetation and soil
were sampled in both areas with six sites in ea@a.aEach site had 16
macroplots of 0.25 fn The vegetation was classified into four plant cumities.
The dominant plant community on the drained sites Wee Calluna vulgaris-
Empetrum nigrum-Vaccinium myrtilkecommunity, whereas th@arex bigelowii-
Racomitrium lanuginosusoommunity was dominant on the non-drained sitee Th
two other communities were found in approximateua numbers of plots.
These two communities were tiseirpus cespitosus-Eriophorum angustifolium
community and th&larthecium officinalis-Carex paniceabommunity.

The two areas differed according to the followingdtional groups: grasses,
herbs, mosses, lichens, sedges and woody spediesfr@quencies of woody
species and lichens were significantly higher cairgrd site, while the frequency
of graminoids and sedges were found to be sigmifigdnigher on the non-drained
site. The frequencies of herbs and mosses, on ther chand, were not
significantly different in the two areas.

On the drained site the diversities woody specmesrmosses were found to be
significantly higher while the diversities of gramids and sedges were found to
be significantly higher on the non-drained sitee Hiversities of herbs and lichens
were not significantly different in the two areas.

In addition to drainage, the whole area is grazedheep with various grazing
pressure. Criteria for distinguishing between tlffects of these two land use
activities are discussed.
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Phytodiversity monitoring and land-cover change simalation in protected
area of tropical rain forests and its measurement y satellite remote sensing
and GIS

A. Giriraj % C. Beierkuhnleift & M.S.R. Murthy?

!Department of Biogeography, University of Bayre@hyreuth, Germany;
2Forestry and Ecology Division, National Remote $enégency, Hyderabad,
India

The study of land-use and land-cover changes amsdciated impacts on
phytodiversity is of paramount importance for biasity monitoring and
conservation. Analyzing changes and its causesiésad the most challenging
areas of landscape ecology especially due to teenale of temporal ground data
and comparable space platform based data. Thenpresedy simulated the
changes in land-cover using satellite images ovperéod of three decades for
Kalakad-Mundanthurai Tiger Reserve, Tamil Nadu i@idan ecological hotspot.
We have formulated a methodology to estimate thd-tver change and forest
type transitions using the comparable reflectanopgrty of the vegetation types
and species similarity in the absence of the pastirgl data. The land-cover
change has been modelled using GEOMOD for the stegipn and predicted for
2020 year using the current level of disturbanche Tore areas have been
identified based on the identification of remnantact patches of evergreen forest
and their likelihood of sustenance in the comingadies. Results showed that
47% of evergreen vegetation cover has undergone tsgmsition. The patch
dynamics with respect to different landscape methiave shown that the drivers
of the change are more active in the areas undegdgpe transition. Analyses of
vegetation composition in these patches have slibatrthe endemic seedlings of
the primary species are being replaced by the splgeies showing type transition
still in process. The study demonstrates the réleemote sensing and GIS in
monitoring of area and type transitions, patch dyica, and species diversity loss
in the ecologically sensitive biodiversity hotspots
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Phenotypic plasticity of Quercusilex L.: relationship between seed size,
germination and seedling growth phases

Loretta Gratani, Andrea Bonito & Maria Fiore Crastee
Department of Plant Biology, Sapienza UniversitiRofme, Roma, Italy

Phenotypic plasticity is the capacity of a givemagpe to express different
phenotypes in different environments. Plasticity pbysiological and life-history
traits may allow plant species to grow and repreduncspatially or temporally
variable environments; moreover, the timing of pldevelopment can itself be
plastic. The main objective of this research waartalyse phenotypic plasticity of
Quercus iled.. Seedlings were germinated from seeds of pauiamtts from three
different localities in Italy: Nago, in the GardaKke region, at the Northern limit
of holm oak distribution area in Italy; Castelparzd, near Rome, at sea level, at
the centre of the distribution area; and Frassan#ar Lecce, at sea level, in a dry
area of Southern ItalyQ. ilex is an evergreen sclerophyllous species widely
distributed in the Mediterranean Basin; thus, kremlgle concerning individuals
from different climates is important to forecase thpecies potential productivity
to increasing drought stress. The results of theseat research underline the
relationship between seed size (length, diametassjinand the germination rate.
Larger seeds from the sites characterised by aehighought stress (southern
origin) have a higher germination rate than smablees (northern origin),
characterised by a higher cold stress. Moreovee, rbsults underline the
relationship between seed size and seedling wéitee considered ecotypes: in
particular, seedlings from larger seeds have aenigblative growth rate (RGR)
than those from smaller seeds, especially durieditet developmental stages, so
that they may be provided with sufficient resert@grow before air temperature
and soil water are not limiting factors. In fadhethighest RGR in the first
seedlings developmental stages allows the higleestling height, leaf area, and
total leaf area per plant. The effect of seed smdd be of adaptive significance
in establishing and maintaining populations in ratenvironments. Moreover,
the response of the considered ecotypes to expatatheimposed water stress
underlines that seedlings from Frassanito seedslvey under naturally
prolonged drought stress, seem to be more tolépamater stress and they might
provide a substantial advantage in drier siteserAtthe imposed water stress, the
calculated leaf damage is the greatest in the peatyolved in the centre of the
distribution area, characterised by the lower dmugnd cold stresses. The
plasticity index for physiologicaD. ilexleaf traits is higher for physiological traits
than for morphological and anatomical ones. Becapkssticity influences
environmental tolerance, different plastic respsn®ay contribute to differences
in the range of environments that species inhahi, in the specific capability to
maintain functioning in contrasting conditions,lirting global change.
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Beta diversity of the Black Sea coast rocky-slopeegetation
Natal'ya A. Grechushkina & Valentin B. Golub

Institute of Ecology of the Volga River Basin, Rarsg\cademy of Sciences,
Togliatti, Russia

The classification of petrophytic vegetation of st steep slopes is proposed for
the Northwest Caucasian coast of the Black Seagu#tie Braun-Blanquet
approach. The main factors that influence the d@reént of this vegetation are
abrasion and denudation sea-coast processes. Hutalksteep slopes in the
investigated region are formed by carbonate fly3tte plant communities occur
on rocky slopes with poorly developed soil covarefstone particles as well as
rock crevices. In the proposed classification therthvest Caucasian coast
vegetation is included in the clas®nosmo polyphyllae-Ptilostemonetea
Korzhenevsky 1990 that originally integrated onbtrpphytic phytocoenoses of
the Crimean Peninsula. The vegetation of the CétaBlack Sea coast is
assigned to the ord&eselietalia ponticaerd. novus. Within this order vegetation
of coastal steep slopes in the area with subaiidaté (Anapa- Gelendzhik) is
assigned to the allianc®nosmion tauricaeall. nova and vegetation of more
humid climatic area (Gelendzhik — Tuapse) to ttiaratePsoraleion ponticaall.
nova. The vegetation of ecotopes with higher moéstaused by subsoil water
outlet to the surface or by subsoil water high legeincluded in the alliance
Periplocion graecaell. nova. Seven associations and five communitiglsout
syntaxonomic rank are documented in the table asdribed with respect to their
phytosociological affinities, ecology, and geogriaph location. Diagnostic
species of syntaxa were established using the péfficient calculations of
fidelity and Fisher's exact test. In addition, tresults of relevé ordination are
given using the algorithm of non-metric multidimenmsl scaling (NMS) that is
embedded in the PC-ORD 5.0 software package.
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Some results of studies of raised bog vegetation Bélarus
Dzmitry Gruma', Natallia Zeliankevich, Oleg Sozino¥ & Tatsiana Broska

institute of Experimental Botany, National Acadesfhigcience of Belarus,
Minsk, Belarus?Grodno State University, Grodno, BelardBelarussian State
University, Minsk, Belarus

Raised bogs occupy 424,500 ha, or 17.8% of bogadrBalarus. The largest bogs
are concentrated in the northwestern part of thentry. Zonal division of
Belarussian raised bogs is expressed not onlydoct®n of their area from the
north to the south, but also in a change from werywex bogs with well advanced
hummock-lake and hummock-hollow complexes to corpiee-shrub-sphagnum
bogs. On the basis of botanical-geographical dlagbn the map of Belarusian
bogs was made, where raised bogs are divided tuotfpes incorporated into
two groups. For each type of raised bogs charatiterare given of vegetation,
flora, ecological conditions, morphology and peat.

Prodromus of syntaxa of vegetation of oligotropbags of Belarus is made.
Their vegetation is assigned to three Braun-Blahglasses on the basis of 700
geobotanical descriptions: $cheuchzerio-Caricete@Nordh. 1937) R. Tx. 1937;
2) Oxycocco-SphagneteBr.-Bl. et R. Tx. 1943; 3\accinio-PiceeteaBr.-Bl.
1939. Eight associations are distinguished in tldsgses, and some of them are
divided into subassociations, variants, phases rands. Association tables of
species structure with the indication of constaagl cover are presented, along
with synonyms, descriptions of structure, produttiand ecology.

Various forms of anthropogenic influence on raibeds (drainage, exloitation
of peat deposits, recreational trampling, pollutidines and other) and their
consequences leading to full or partial destructmh bog vegetation are
considered. It is important to note, that from ¢femeral area of raised bogs 3.4%
are exploited; 11.0% are completely drained fofotex use. The share (56.3%) of
drained bogs preserved in natural sites is s&agr

The economic estimation of vegetation resourceBedhrussian raised bogs is
carried out. Leading position in structure of vegjeh resources is occupied by
wild-growing berries and medicinal raw material.

The inventory of protected bogs of raised type &le The area of protected
oligotrophic bogs is 107,990 ha (25.4% of the geherised bogs area) or 33.1%
of the general protection area of peat depositpsMae created of bog vegetation
which has Ramsar’s territory status.

Strategy of protection and use of raised bogs d&rBe which contains four
basic directions (ecological, cultural-recreatigpnahgrarian and power-
technological) is developed.
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Is the Sahel greening? Response from the local coranities of the Burkina
Faso Sahel

Tene Kwetche Sop Guillaume
Biocentre Klein Flottbek, University of Hamburg, ®any

Recent literature, essentially based on remoteirggranalyses, suggested a
“recovery” of the vegetation in the Burkina Fasd&awhich is contradictory to
the general decreasing trend revealed by most efgttound studies on the
Sahelian vegetation.

Using ethobotanical methods based on semi-struttimterviews, we carried
out an inventory of the main ligneous species #ratput to use, as well as we
assessed the perception of land-users concernagiythamic of those woody
species in the Burkina’'s Sahel. Afterwards, we istidhe population structure of
five multipurpose species and we compare them thighlocals perception of the
vegetation dynamics.
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Using phytosociological data from mires in testindiogeographical
hypotheses

Michal Hajek"2 Petra Hajkova? Iva Apostolova, Brandon Schamh
Lubomir Tichy?, Jan Rolsek’, David Zeleny, Daniel Dit®

!Department of Botany and Zoology, Masaryk Univgrdsrno, Czech Republic;
2Institute of Botany, Academy of Sciences of thelCRepublic, Brno, Czech
Republic 2Institute of Botany, Bulgarian Academy of ScienSesdia, Bulgaria,
4University of Regina, Regina, Canad#stitute of Botany, Slovak Academy of
Sciences, Bratislava, Slovakia

We present two examples of utilising phytosociatagidata from mires of two
distant regions (West Carpathians and Bulgaria) plempented by basic
measurements of water pH and conductivity. Firgt, explored the relationship
between mire species richness and pH, an impodavironmental variable in
mires. Mire habitats in both regions demonstrafgpsut for the prediction that
habitats with more common pH values host more sgedlVe also explored the
influence of habitat history by examining the dhaftion of generalists and
specialists along the gradient of habitat pH. Wenfba striking pattern with the
distribution of pH-specialists having three distipeaks in both regions, whereas
the total species pool peaked in near neutral f#tdta in both regions.

Because the peaks in specialist richness do notesmond to regional pH
distribution patterns, we hypothesize that histadriexplanations may be
important, and that habitats currently rich in pbésalists may have historically
acted as pleniglacial refugia for many mire specigss finding suggests that
historical processes such as patterns of gladiagji® may significantly influence
contemporary species distributions and the divyersit plant species in mire
habitats. As Bulgaria represents a range margimgmmy mire species, we further
explored whether species exhibit similar or différecological behaviour in the
two regions and found striking extension of spettdarances towards mineral-
poor acid habitats in Bulgaria. Generally, our figs support the general
predictions of the evolutionary species pool hypsih that historically more
common habitats have had greater opportunity far élolution of suitably
adapted populations. On the other hand, we didcanfirmed prediction about
narrower niches at species range margin.
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Phytosociological data revealed shifts in the eca@al behaviour of plant
species between two distant regions

Petra Hajkov&? Michal Hajek!? Iva Apostolova, David Zeleny &
Daniel Dit *

!Departmenof Botany and Zoology, Masaryk University, Brnoe€zRepublic;
2Institute of Botany, Academy of Sciences of thetfCRepublic, Brno, Czech
Republic;®Institute of Botany, Bulgarian Academy of ScienSedia, Bulgaria;
“Institute of Botany, Slovak Academy of Sciencestjdbava, Slovakia

We present an example of using phytosociologicah da study ecological
behaviour of mire species in two distant regiong¢$¥\Carpathians and Bulgaria),
of which Bulgaria represents a range margin for ynaiire species. Most of the
41 frequently occurring species showed a significasponse to water pH and In-
transformed conductivity in both regions. Eight gpe showed a shift in pH
optimum greater than one unit, while 12 speciesveldathe same or a larger shift
along the conductivity gradient. Nearly all thesrgksg shifts were connected to
an extension of species tolerance towards minerai-pcid habitats in Bulgaria.
Regarding ecological amplitude, 24 species extdb#tenider tolerance to water
conductivity in the West Carpathians, whereas 1&cigs exhibited a wider
tolerance in Bulgaria. Niche shifts between loagpydations of the same species
were similar to those of closely related vicari@pecies. Ecotypic adaptation
within species is a possible explanation for thattgrn. The local populations of
rich-fen species may have adapted to mineral-po@ eonditions in the high
crystalline mountains of Bulgaria during dry pesaaf pleniglacials.
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Construction of a vegetation map derived from toporaphic predictors of
vegetation types: how realistic can it be?

Radim Hédt, Martin Kopecky, Imelda Somodi, Toma&Cerny* & Petr Petik 4

!Department of Ecology, Institute of Botany, Acadeirgciences of the Czech
Republic, Brno, Czech Republf@epartment of Botany, Charles University,

Praha, Czech RepubliéDepartment of Plant Taxonomy and Ecology, E6tvos
Lorand University, Budapest, HungafdDepartment of Geobotany, Institute of
Botany, Academy of Sciences of the Czech RepBhiiconice, Czech Republic

Vegetation maps can be constructed by field mappingdirectly using some
predictors of vegetation types. In this paper, ttenapt at constructing a map of
semi-natural (forest) vegetation types based oetaoktopographic predictors,
employing GIS techniques. The map is a map of piallenatural vegetation, i.e.
excluding human-dependent vegetation. In the go@mditions (see below), we
assume topography being a complex factor driving thradiation-moisture
conditions, which constitute the main environmergeddient along which the
semi-natural forest types are distributed. Traddity, maps of potential
vegetation in fine resolution have been the figddstructed maps, employing
mainly the personal experience of the researcher. piMsuit with GIS-based
construction of such a map, which can be i) faated ii) more objective, but
depending on the selection and use of the vegatptiedictors (and various other
factors) also iii) less realistic than field-madeapn. A comparison of GIS-
constructed map and field-made map will help tccielate the latter question.
We aim at analysing the potential of a local dasabaf phytosociological relevés
for construction of vegetation cover maps, name@psnof potential vegetation.
Quantitative information about selected topograppiedictors for vegetation
types will be derived using a set of sites witlevék distributed in the study area.

Study area is in a lowland karst SW from Praguea ihilly landscape with
scattered forest patches. Series of forest vegataypes from xerothermic oak
forests over mesophilous oak-hornbeam forests &tba@nd ravine forests has
developed there. In a landscape section of 3x4@sampled about 180 relevés
of 15x15 m in 2007, distributed evenly in the feeelsparts of the landscape. A
1:3000 map of the actual vegetation is availabieated in 2006 by the field
mapping. It includes mainly semi-natural vegetatigres mentioned above.

The procedure consists of: (1) Derivation of toamiy-based parameters for
the sampled plots (slope, aspect, position on tlopes landform, erosion
conditions, moisture, irradiation), subtracting traiability given by the bedrock
types. (2) Classification of relevés of semi-ndturegetation types (excluding
plantations and clearings), based on cluster aisatyexpert-knowledge methods
(Cocktail). (3) Creation of a statistical modelngsithe topography variables that
would best discriminate the relevés to vegetatypes. Half of the relevés will be
used for model construction, the other half forvitdidation. (4) Interpolation of
the model to the whole area, creating a map ofigtedi semi-natural vegetation
types. (5) Comparison of the predicted and fieldstaicted maps.
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Diversity and classification of mountain grasslandsf the alliance
Polygono-Trisetion in the Slovak Republic

Katarina HegediiSova
Institute of Botany, Slovak Academy of Sciencestjdbava, Slovakia

The mountain meadows of the alliareelygono-Trisetionin the Slovak part of
the Western Carpathians are distributed at alt#u@z0—-1500 m a.s.l. Meadows
with diagnostic species of this alliance, includi@granium sylvaticum, Crepis
mollis, Phyteuma spicatum, Crocus discolor, Cardamsis halleri, Pimpinella
major, Lilium bulbiferum, Primula elatior, Senecisubalpinus, Heracleum
sphondylium, Knautia maxima, Trisetum flavescerisia\sepium, Campanula
serrata, Alchemilla vulgariss. lat., Hypericum maculatum, Cruciata glabra,
Campanula glomeratagg.,Rhinanthus pulchetand dominant specigdchemilla
vulgaris s. lat., Geranium sylvaticum, Agrostis capillaris, Trisetfavescens,
Festuca rubraagg., Trifolium pratenseand Hypericum maculatunoccur mainly
in small patches over calcareous bedrocks (Stask@orrchy Mts, VEka Fatra
Mts, Belianske Tatry Mts, Nizke Tatry Mts, Slovenshkj Mts, Muranska planina
Mts, SpiSska Magura Mts, Lesské vrchy Mts, Piana, Bukovské vrchy) at
wetter and colder sites of saddles and slopesmaéimly northen aspect, rarely on
the non-carbonate substratum. Associations of thaltiances have tight
relationships to the allianceé&rrhenatherion, Bromion erectiand Nardo-
Agrostion.

Phytocoenological material was analyzed by cluatelysis processed by the
PC-ORD 4 program where Ward’s linkage method ared ridative Euclidean
distance as a resemblance measure were applieidhdDpumber of clusters was
determined by the Crispness method. Diagnostic faxandividual clusters were
determined by calculating the constancy and fidetit each species to each
cluster, using the phi coefficient of association the JUICE program. The
CANOCO 4.5 package was used for running indireatigmnt analyses. Detrended
correspondence analysis (DCA) defined major grasdienthe spatial arrangement
of species of the analysed data set. Average Hlgnindicator values for relevés
were plotted onto a DCA ordination diagram as seimgntary environmental
data. For identification of syntaxa electronic expystem was also used. Syntaxa
were formally defined and characterized by diagnpstonstant and dominant
species, ecology and distribution. Based on thédysisafour associations can be
recognized: Campanulo glomeratae-Geranietum sylvati®uzickovad 2002,
Geranio sylvatici-Triseteturknapp ex Oberd. 195Trepido mollis-Agrostietum
capillaris Ruzitkova 2004 and@eranio-Alchemilletum crinitaélada et al. 1969.
Some syntaxonomical problems were also discussed.
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The Rengen Grassland Experiment: effect of long-ten fertilizer application
on diversification of plant communities

Michal Hejcmart, Jiirgen Schellbefg Milan Chytry® & Stephan M. Hennekeiis

!Department of Ecology and Environment, Czech Usiteof Life Sciences,
Praha, Czech Republiétnstitute of Crop Science and Resource Conservation
University of Bonn, Bonn, Germarpepartment of Botany and Zoology,
Masaryk University, Brno, Czech Repubfi€entre for Ecosystem Studies,
Alterra, Wageningen University and Research, Waggam, The Netherlands

Species composition of semi-natural grasslandsesasicross landscapes, and
phytosociology reflects this variation in the systef associations and alliances.
However, it is often unclear whether diversificatiof semi-natural grasslands is
due to variation in abiotic site factors or managetn Management experiments
designed to disentangle the effects of these tetmffa are often running over few

years only, which is not sufficient for the full\ddopment of species composition

that would correspond to sites where certain mamageis applied for decades.

A unique long-term fertilizer experiment (Rengerag€aiand Experiment) was
established in 1941 in the Eifel Mts. (Germany) afow productiveCalluna
vulgarisNardus strictagrassland. Six treatments with combinations of ICaP,
and K fertilizer were applied annually under twd-cnanagement: control, Ca,
CaN, CaNP, CaNP-KCI, and CaNRS$O,. In 2006, species composition and
cover were recorded to detect changes in plant eorities caused by long-term
fertilization. Vegetation developed in individudbfs was compared with synoptic
tables from OberdorfersSiiddeutsche Pflanzengesellschaft€his comparison
was done using the ASSOCIA method designed by . Tangeren and
Ellenberg indicator values (EIVS).

Control treatment supported oligotrophiiardus grassland of thé>olygalo-
Nardetumassociation\{iolion caninag. Vegetation in the Ca and CaN treatments
corresponded to montane meadowGxranio-Trisetetum(Polygono-Trisetiol
with Dactylorrhiza maculatandPlatanthera bifolia indicating that some orchids
are able to withstand long-term nitrogen applicatifophosphorus availability is
limited. Transitional types betweerPoo-Trisetetum and Arrhenatheretum
(Arrhenatherion developed in the CaNP treatment. In the CaNP-&il CaNP-
K,SQO, treatments, vegetation corresponded to the megsutdrrhenatheretum
meadow. Major discontinuity in species compositiaas between the control, Ca
and CaN treatments on the one hand, and treatmétitsP application on the
other hand. EIVs for both nutrients and soil reattivere considerably higher in
P-fertilized plots than in Ca and CaN plots. Conptot exhibited the lowest EIVs
not only for nutrients and soil reaction, but fontinentality and moisture as well,
although these factors were not manipulated.

Rengen Grassland Experiment is an example of mitdieven shift in plant
species composition induced by long-term fertilaat Long-term fertilization
can create plant communities that belong to diffeyghytosociological classes
and have no overlap of dominant species even witbatial scale of a few’n
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Use of quasi-neutral models to interpret large-scal patterns in database data
Toméas Herbef, Michal Hajelé* & Lubomir Tichy?

Ynstitute of Botany, Academy of Science of the ICRapublic, Péhonice,
Czech RepublidDepartment of Botany and Zoology, Masaryk Univerdirno,
Czech Republicinstitute of Botany, Academy of Sciences of thetCRepublic,
Brno, Czech Republic

‘The wealth of data contained in phytosociologidakabases has an unrivalled
potential for addressing various research questgpenning from population
ecology through community ecology to macroecologfa’ quote from the
conference mission statement). However, theseatattzin a multitude of signals,
spanning from purely statistical patterns over nmgginl ecological relationships
to artifacts due to preferential sampling. Therefanterpretation of such data
requires a series of ‘null’ hypotheses that sudeelystake into account different
processes that have to be examined, and compadathigase patterns against the
patterns produced by these hypotheses. This catiobe using randomization
tests, but the complex correlation structure in daga typically does not permit
clear-cut separation of processes to be testedthose to be screened off before
testing with the resulting inability to detect thgnal even when it is present.
Ideally, patterns from database data should be aoedpwith parameterized but
independent community models based on these nybthgses. In order to
minimize difficulties due to the large number ofknown parameters, general
models with as-low-as-possible number of parametieosild be used. This is well
served by a family of quasi-neutral models thattwagpessential elements in the
plant community assembly and dynamics while reqggimather a low number of
key parameters. In particular, a Gaussian gradedénsion of the neutral
framework is used here. Here we are exploring majge-scale patterns such as
mean alpha and beta diversities and species abemdiistributions generated
with such models, and use them to interpret patteofi large sets of
phytosociological relevés.
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Is species richness and composition of spring feregetation dependent on
contact communities?

Eva Hettenbergerova& Michal Hajek?

!Department of Botany and Zoology, Masaryk Univgrdsrno, Czech Republic;
2Institute of Botany, Academy of Sciences of thelCRepublic, Brno, Czech
Republic

This study is devoted to vicinism/edge effect on+fiarest calcareous spring fens
and their contact communities on the western mavfiithe Western Carpathians.
The study area is in the Carpathian flysch zone Bedrock is variable in its
chemistry with calcium-rich flysch beds supportingvertine (tufa) formation in
the south. There is an obvious climatic gradienmfrsouth-west to north-east,
with increasing mean annual precipitation and desirg mean annual
temperature. The studied spring fen vegetationngslanainly to theCaricion
davallianae alliance. The contact vegetation mostly belongsvi meadows
(Calthion), mesic meadows and pasturésrfienatherion, Cynosurignand dry
grasslandsBromion ereci.

The spring fen vegetation in the north-eastern phathe study area harboured
more species typical of contact communities anglaiged higher similarity with
contact vegetation than the vegetation of mostfg-farming fens in the south-
west. Species richness of spring fens correlatgdifgiantly with neighbouring
species richness in the north-eastern part ofttidysarea, whereas no correlation
was found in the south-western part. South-wedtsra are characterized by tufa
formation which is connected with extreme ecololganditions. There is also a
large contrast in moisture conditions between gpriens and neighbouring
vegetation in the SW regions. Hence, species fretmemmely species-rich contact
communities cannot grow in tufa-forming spring fenfhe results have
demonstrated that vicinism not always plays a ficant role in shaping species
composition of island habitats and that total spegiool in the landscape may not
influence species composition of extreme habitdise result that greater
difference in ecological conditions between tarpabitat and its surrounding
means less pronounced mass effect could be utilizedesigning ecological
studies in which vicinism/mass effect could acaa®nfounding factor.
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Analysis of semi-dryBromus erectus and Brachypodium pinnatum grasslands
of Hungary

Eszter lllyés, Norbert Bauef & Zoltan Botta-Dukéat

Ynstitute of Ecology and Botany, Hungarian Academh@ciences, VAcratot,
Hungary;*Natural History Museum, Budapest, Hungary

Semi-dry grasslands are of high nature conservati@nest both on national and
European scale due to their high biodiversity apelc®s richness. For effective
conservation, however, characteristic types andepet of distribution of the
semi-dry grasslands need to be revealed. In Hunipane is no comprehensive
survey and classification of semi-dry grasslandsfap however, the severe
deterioration of these grasslands is rapidly ongoainly due to the changes in
the agricultural system in the last few decades, thie quality and quantity of
semi-dry grasslands is decreasing fast. Therefotki$ study we aimed to reveal
the distribution and patterns of floristic compimsitof semi-dryBromus erectus
and Brachypodium pinnatungrassland. For this analysis 699 relevés were
selected where the percentage coveBrafchypodium pinnatum, Bromus erectus,
Danthonia alpina, Avenula adsurgens, A. pubeseaiA. compressaieached at
least 10%. Geographical stratification was perfarnaad then the dataset was
split into two equal parts randomly (TRAINIING afdEST datasets). Following
outlier exclusion and determination of relevant saxgith the help of PCoA
clustering was performed for both datasets sepgrddg validation the optimal
number of clusters was determined. The most vdlidters were found at the
level of 10 clusters, where 7 clusters appearethetovalid. The geographical
separation of the clusters is highly expressed,lewttiere are considerable
overlaps in the species composition. The main types the following:
Brachypodiumgrassland of the higher altitudes of the nortttexashilly regions,
recently developed secondary grasslands, typicahnédtdaan type of the
Brachypodiungrasslands, grasslands of the Gdi#lills (north-middle Hungary,
right side of the Danube) and grasslands of theéhreaistern Mexdld (north
middle Hungary, left side of the Danube).
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What are the factors affecting the naturalness ofemi-dry Bromus erectus
and Brachypodium pinnatum grasslands of Hungary?

Eszter lllyés & Zoltan Botta-Dukat

Institute of Ecology and Botany, Hungarian Acaderh@ciences, Vacratot,
Hungary

Habitat loss and fragmentation of semi-dry grasklaabitats are recognised as a
serious threat to biodiversity throughout Europkede grassland habitats are an
integral part of the landscapes of Central Euramk ae of major importance for
maintaining biodiversity. Effective conservation sémi-dry grasslands requires
an understanding of the factors affecting natussng@e. the actual quality of a
habitat or vegetation patch) and the importancehef particular factors. Both
local, or intra-patch, and landscape, or matrixiades affect habitat quality, and
the proportions of the effects need to be idemtifi€herefore, we performed a
hypothesis generating and testing analysis witteggdised linear models for the
semi-dryBromus erectusindBrachypodium pinnaturgrasslands with the use of
the META database. Our results show that naturaldepends upon both intra-
habitat and matrix attributes: presence or proportf other habitat types in the
surrounding landscape, threatening factors andstapk ecological attributes,
though the effect of matrix attributes doubles tbhintra-habitat ones. Higher
numbers and proportions of (semi-)natural habiiatthe landscape, as well as
surrounding habitats, have significant effects:spree of other grassland types
similar in ecological demands positively affects traturalness, while presence of
invasive alien species has negative effect. Inctiee of fragmented grasslands,
matrix factors seem to be even more important thi@a-patch or local factors.
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Classification and habitat characteristics of planttcommunities invaded by
the non-native Rosa rugosa Thunb. in NW Europe

Maike Isermann
Vegetation Ecology and Conservation Biology, Ursitgrof Bremen, Germany

The Japanese Rodedsa rugosp an invasive neophyte in Europe, builds up large
dominant shrublands especially in coastal areas.d&scribe the vegetation
invaded byR. rugosa383 relevés withR. rugosarom NW Europe were collected
from literature and from vegetation databases.egffit plant communities were
evaluated by TWINSPAN classification, and two mginups were distinguished:
woodlands and shrublands, grasslands and heathl&dsugosa builds up
dominant stands that are assigned to the corresgphijher syntaxon. The main
variation in vegetation composition was studiedhwdetrended correspondence
analysis and related to Ellenberg indicator valuEsrthermore, Ellenberg
indicator values were used to compare the envirotaheonditions in different
plant communities containing. rugosa Environmental conditions changed with
the development and spreadrafrugosa Effects ofR. rugosainvasion on species
richness of different life-form groups, native sjgsc and neophytes were
analysed.

The study shows, that the expansion Rf rugosachanges the species
composition of the invaded vegetation. Speciesngsl, especially of herbaceous
plants, decreased with increasing coverRofrugosa Furthermore,R. rugosa
dominated plots had higher percentage number gfmges and lower percentage
number of native species than the correspondingnvatded plant communities.
In comparison to its native rang®. rugosa establishes in various plant
communities, at a wide range of environmental cios. Therefore it appears
that this shrub has a broader environmental niohésinew range. According to
the presented environmental gradient, moderateitons! of nutrients, soil pH
and water content, and both lighter and drier s#tes preferred. Considering
environmental requirements, open dry grasslandgetisas heathlands, especially
with bare patches, are probably very endangererl. bygosanvasion.
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Using vegetation databases to scale up results froeeosystem functioning
experiments

Ute Jandt & Helge Bruelheidé

Institute of Biology / Geobotany and Botanical GamgdMartin Luther University
Halle Wittenberg, Halle, Germany

A vegetation database project is presented, whigh launched at the beginning
of this year. The project is part of the DFG Biaaisity Exploratory Programme
(SP 1374), which aims at analysing the interretetiop of biodiversity of
different taxa and ecosystem processes und difféaad use scenarios. All of the
32 projects participating in this programme wiltlyzr data on the same plots, and
thus, will produce an unprecedented wealth of egiodd information on 300 plots
of different types of grassland and forest vegetatn three different landscapes
(Schorfheide-Chorin, Hainich, Schwébische Alb). Tgective of our project is
to assess the geographical distribution of the d#pbries’ vegetation types in
Germany and to describe temporal trends, to ideitiicator species for species
richness, to predict results of planned experimentdiodiversity manipulation
such as enrichment seeding, to assess the prapadfilioccurrence of so far
lacking species, and to relate this probabilitysfmecies traits and functional
diversity of plots.

To achieve these goals we will (1) compile a dateb&r the relevant
vegetation types of the three Exploratories, (2plapstratified resampling
strategies to remove geographical bias (3) analysse species co-occurrence
data to reveal where and when particular speciesbiz@mtions occur or have
occurred elsewhere (4) and predict the probabditypotential occurrences for
absent species in the Exploratory plots.

In this presentation we will show first results thie distribution of some of the
Exploratories’ land use types. Grassland types Imdielong to the alliances
Mesobromion, Arrhenatherion elatioris, Cynosuriatistati, Molinion caeruleae
and Phramition australisbut also Polygono-Trisetion Calthion palustrisand
Magnocaricion elataare involved. Forest land use types belong toatli@nces
Fagion sylvaticag Luzulo-Fagion Quercion pubescenti-petragaéarpinion
betuli, Dicrano-Pinionand other related types.

Species diversity of the Exploratory plots will bempared to diversity of the
equivalent types in the nationwide dataset.
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Survey of Slovak grassland vegetation
Monika JaniSova
Institute of Botany, Slovak Academy of Sciencestjdava, Slovakia

This presentation is a short introduction of neapeared publication JaniSova et
al. 2007:Slovak grassland vegetation — electronic expettesydor identification
of syntaxa Institute of Botany, Bratislava, 200 pp. The bamkbodies the first
national synthesis and review of grassland vegetatlaborated by a broad team
of authors with a long phytosociological experientke publication presents a
formal classification of grassland communities oflasses Molinio-
Arrhenatheretea, Festuco-Brometeand Nardetea strictae (alliances Nardo
strictae-Agrostion tenuiandViolion caninag. It is based on a critical revision of
traditionally accepted classification system and was performed on a
geographically stratified dataset of 16 640 relestsed in the Slovak Central
Phytosociological Database. The revision confirmis& occurrence of 76
associations within 17 alliances. Two associatig@arici albae-Brometum
monocladi, Violo sudeticae-Agrostietum capillarisere newly described, one
association was newly recordedrépido paludosae-Juncetum acutifloand the
names of numerous associations were proposed lidizadion. All syntaxa were
formally defined and characterized floristicallyggnostic, constant and dominant
species), ecologically and chorologically (disttibn maps of all associations are
included). The attached DVD contains an electr@xpert system for a prompt
grassland identification in the JUICE program amel photographs of the defined
associations.
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Trends in Dutch roadside vegetation related to margement measures
Peter-Jan Keizét Ronald Bakkef & Wout Bijkerk?

IMinistry of Transport, Rijkswaterstaat, Dienst Vegk en Scheepvaart, The
Netherlands2Bureau Altenburg & Wymenega, Veenhuizen, The Natid=

In The Netherlands, the national network of highsvayeasures approximately
3000 km. The adjacent areas such as roadside verggsure proximately 20,000
ha. About 5000 ha is planted with small woodlandg groups of trees, the rest
are grasslands. The Ministry of Transport is resfida for the management. The
mowing of the grasslands is out-contracted to coroi@lecompanies. In the

roadside verges 1600 plots of 3 x 3 m size in v&rigegetation types were
sampled with four-year interval. The results showlight increase of species
numbers and ‘natural value’. These might be explhihy the ‘observer effect'.

Rare and endangered species mainly occur in thereagart of the country,

indicating more favourable abiotic variables, mgirdry acidic sandy soils.

Problems with the management include late, incotapte even absence of
removal of the grass cuttings. They cause an iser@d ruderal species in the
vegetation. About 50 plots were destroyed due tksvim roads and roadsides.
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Consideration on critical syntaxa of the xerothermt¢ non-forest vegetation —
a case study from the Czech Republic

Jiii Kolbek, Toma&erny, Petr Pétk & Karel Boublik

Institute of Botany, Academy of Sciences of thelCRepublic, Rthonice,
Czech Republic

Some syntaxa of the xerothermic non-forest vegetaif the Czech Republic are
classified as ‘critical ones’ due to their (1) wml syntaxonomic value, (2)
sporadic but probable occurrence, (3) unconfirmedugence despite repeated
investigation, (4) absence of any or sufficienttposgciological data from various
localities resulting in lack of information on vability of syntaxa, (5)
insufficiently known distribution, (6) no basic daton synecological
characteristics, and (7) no provable stability imet and/or unclear position in
succession. These conditions are fulfilled for aertsyntaxa of the classes
Koelerio-Corynephoretea, Festucetea vaginatae, Saleranthetea, Festuco-
Brometea andTrifolio-Geranietea To a small extent, attention is paid to selected
syntaxa of the classeAsplenietea trichomanigincl. Parietarieteg, Nardo-
Callunetea and associated units with succession transitiorthe vegetation of
classedulsatillo-PineteaandMolinio-Arrhenatheretea
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The ruderal vegetation of the Bybrowska Basin (Silesian Upland) Poland
Agnieszka Kompata-gba

Department of Geobotany and Nature Protection, Brsity of Silesia, Katowice,
Poland

The ruderal vegetation of theabrowska Basin (Silesian Upland), one of the most
destroyed and polluted region in the southern Rblaras examined. The field
research was carried out in the plant communitigeeArtemisietea, Stellarietea
mediae, Polygono-Poetea, Bidentetea tripart#nd Molinio-Arrhenatheretea
classes. 120 phytosociological relevés which weaderin the field were stored in
the Profit 2.0 data base (Balcerkiewicz & Stawnik&iv1998). Then they were
exported to the JUICE 6.5 program (Tichy 2007)ritlen to make some analyses.

The cluster analysis was performed in the MULVA pragram (Wildi & Orlci
1996) taking into account both the presence/abserfcespecies and the
cover/abundance. Minimum variance clustering metand Euclidean distance
were applied. On the basis of the distinguishedtehs, the relevés were arranged
in synoptic tables. A fidelity measure was appliedrder to show concentration
of species in the groups. 28 plant communities weeognized: 12 of the
Artemisieteeclass, 6 of th&tellarietea mediaand 3 of thdPolygono-Poétegb of
the Trifolio-Plantaginetalia order and 2 of theBidentetea tripartiti class.
Phytocoenoses of theOnopordion acanthii alliance Dauco-Melilotenion
suballiance) such asEchio-Melilotetum, Poo-Tussilaginetum, Artemisio-
Tanacetetum, Dauco-Picrideturand the Arction lappae alliance Arctietum
lappag were the most differentiated and widespread m itivestigated area.
The relevés were ordinated to detect the main enrmiental gradients in the data
set. The DCA analysis was made in the CANOCO pazkdgngman et al. 1995).
Because the properties of soils were not analygkelhberg indicator values were
correlated with the scores of the 1st and 2nd DGésa Some significant
correlations with moisture and nutrients conterthiz soil were found.
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Climate as determinant of forest composition in theCzech Republic
Martin Kopecky

Department of Botany, Faculty of Science, Charlag/érsity, Praha,
Czech Republic

The objective of this study was to quantify infleenof climate on forest
composition in the Czech Republic. For this purposaised large data set
extracted from the Czech National Phytosociologizatabase and high resolution
climatic data (WorldClim Database). | explored tielaships between forest
composition and climatic factors with canonicalrespondence analysis. While
forward selection procedure was used for buildimg tnodel, significance of the
whole model was verified with independent data Sete role of spatial
autocorrelation was assesed by variation partitiprprocedure, which was also
used for quantifying the relative importance of tjgatar climatic variables.
Annual mean temperature, isothermality, annual m@anipitation, precipitation
seasonality and annual water deficit were deterdhiag significant factors in
forward selection procedure. Importance of theseables was confirmed by
Monte Carlo permutation test of the whole modehwitdependent data set. The
whole climatic model accounted for 4.9% of totatiation in overstory and for
3.4% of variation in herb layer composition. Inétus of spatial covariables into
model resulted in minor decrease of explained tiarisbut overall significance
remained high. Mean annual temperature was detedras the most important
climatic variable. Precipitation seasonality expéa slightly higher part of
variation than mean annual precipitation. Annuatewaleficit accounted for the
lowest part of explained variation.

The most important climatic gradient in Czech foresgetation is associated
with mean annual temperature. This variable clogelly least in the Czech
Republic) correlates with available energy and algb extreme temperatures, i.e.
variables which determine competition ability arehge limits of particular
species. Therefore, it is very probable that artyr&ichanges in mean annual
temperature will cause substantial changes in atiget composition of Czech
forests. My work also highlighted great potentifilavge vegetation databases for
studies searching for links between climate andcetatgn composition at, so far
very rarely studied, national scales.
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Ecological differentiation of the steppe meadow esgstems in the plain part
of the Ukraine

Anna Kuzemko

National Dendrological Park ‘Sofiyvka’, National &demy of Sciences of the
Ukraine, Uman, Ukraine

The problem of ecological meaning of the syntaxdlarfistic classification of
vegetation is the discussion issue in Ukrainiant@égciology. We make an
attempt to recognize the main factors which deteenthe differentiation of the
Galietalia veriorder of steppe meadow. Phytocoenotic data weteoehted with
FICEN software. Ecological characterization was enath the basis of relevé
legends. In the plain part of the Ukraine phytoas&s of this order occur mainly
in the river floodplains in forest-steppe zone.tle zone of deciduous forest
steppe meadows have restricted distribution, becafiglimate humidity. In the
steppe zone such communities are practically atzsefdr as the floodplains have
been converted into arable land and their distidouis limited due to the rise of
soils salinity. TheGalietalia veri contains two alliances Agrostion vinealisand
Potentillo argenteae-Poion angustifolia€he main factor of their differentiation
is the structure of soils. The communities of tinst falliance are formed on light
sandy substrata, and those of the second allianc&eavier substrata. Each
alliance is represented by three associationshdnborder ofAgrostion vinealis
the decisive factor of ecological differentiatios the degree of substrate
development. Th&estuco valesiacae-Agrostietum vineal@mmunity is formed
on more developed soils, compacted under influeatepasture, Koelerio-
Agrostietum vinealisommunity is found on the soils of medium develeptrand
Agrostio vinealis-Calamagrostietum epigeiodemmunity is typical of younger,
underdeveloped soils. At the border of tHeotentillo argenteae-Poion
angustifoliaealliance the main factor of differentiation is thelative height of
microrelief elements, on which the communities farened, and accordingly the
depth of soil wateFestuco valesiacae-Poetum angustifolimeurs on the highest
elementsPoetum angustifoliaen the middle andromopsietum inermisn the
lowest elements. On the level of syntaxa, lower agbociation, ecological
differentiation is determined by a variety of egpto factors (stability of
hydrological regime in the floodplain, structuredaichness of substrata, the place
in succession seres etc.), but on subassociatio#l, lespecially the regional
peculiarity is revealed, and on variant level — #ngthropogenic disturbance
degree. Thus, the syntaxa of steppe meadoW@atiktalia veriorder have enough
sharply defined ecological meaning and on eachl lefvelassification it is fully
possible to determine the factor which is decisfee their differentiation.
However, this approach has some subjectivity amdctlidependence on initial
data. Therefore, application of more objective radth of ecological analysis
(phytoindication, ecological scales etc.) will al@btaining more exact results.

17th International Workshop European Vegetatiorv8yyBrno, 1-5 Mag008 65



Plant communities of grey dunes as ecological inditors in Latvia
Brigita Laime & Didzis Tjarve
University of Latvia, Riga, Latvia

Plant communities of grey dunes can be used a®gical indicators to assess
changes in the condition of the coastal environmdfegetation composition,
structure and function of these dunes is sensttiveatural and anthropogenic
stresses, responds to stress in a predictable mammeeicts changes that can be
averted by management actions and is easy to d¢e®alGharacteristics of the
indicators within the habitat type can be varionisthe different coasts. The grey
dunes of Latvia, due to the dominance of the adwgndepositional coasts, and
the character of present-day coastal geologicalgzses and the former land use
are among the most diverse dune systems in theaBloi@yeographical region of
Europe. To improve monitoring methods, managemeut @rotection of grey
dunes, data on habitat mapping (2000, 2004, 2@@getation (1996-2007) and
coastal processes (1993-2007) for several keyitosabn the Baltic Sea coast of
Latvia were analysed. The results show, that eécddgdicators must be specific
for the particular site. Our case studies werei@dmut in the grey dune area (40
ha) of Rvilosta, the west coast of Latvia, in differentipds from 2002 to 2007.
This habitat was characterized by a large humbespeties (53 vascular plant
species, 17 moss species, 44 lichen species) andhigily patchy vegetation
cover iolo-Corynephoretum, Festuco-Thymetum, Festucepatesicae var.
Dianthus arenariusas well asCarex arenariaplant communityCalluna vulgaris
plant community, Calamagrostis epigeiosand Leymus arenarius plant
communities). Our findings suggest that the spettofi plant communities is one
of the most important ecological indicators foreassnent of changes in this type
of dune ecosystem and for their effective managéntieis necessary to show the
plant cover mosaic on habitat maps on a micro-Jdwetause even small patches
of different vegetation and their surface area icdicate the first changes taking
place in the dune system. Due to relatively higlilisnce of the semi-fixed dunes,
changes in the vegetation cover occur graduallg Végetation structure can be
one of the easiest indicators to identify for lopabple (non-scientists) involved
in dune monitoring and management.

66 17th International Workshop European &tagion Survey, Brno, 1-5 May 2008



Effect of water level control on plant species diwsity of a shallow lake
Agnieszka Ewa Lawniczak

Department of Ecology and Environmental Protectigrticultural University in
Poznai, Poznai, Poland

The aim of the study was to evaluate the effedbwkring water level on plant
species composition in the Niepruszewskie Lake tgvesPoland). It is a shallow,
freshwater lake with average depths of 3.05 m, letgd at the outlet by a weir.
The water level was artificially increased from 498 2002. In 2002 water level
was reduced by 0.35 m during winter time and by Grbin summer time. This
situation has an impact on the nutrient cycle greties composition, particularly
in the littoral zone. The vegetation survey wagiedrout during the vegetation
seasons in 1999-2000 and 2006 according to phytdsgical approach; 239 and
185 relevés were recorded, respectively. For thssdication of the data, the
TWINSPAN (Two-way Indicator Species Analysis) meath@was used with five
cut levels.

The TWINSPAN hierarchical classification for machgpes has given number
of divisions although the dominance of five phytmstbgical associations was
recognised:Caricetum acutiformis, Caricetum ripariae, Glycdtim maximae,
Phragmitetum australi@nd Typhetum angustifoliadn 2006, dominance of six
associations and one alliance was fouRtitragmitetum australis, Typhetum
angustifoliae, Caricetum acutiformis, Alopecuretupratensis, Salicetum
pentandro-cinereae, Potamo-Najadetum mariaad Convulvulion sepium

There was a significant difference for macrophyitexsity, base on Shannon-
Weiner index, among both studied periods and wittéminating communities
(F=4.69, p<0.05; F=11.64, p<0.001; respectivelyhnBhunity with Glyceria
maximaand Carex riparia were successively replaced Byiragmites australis
and Calystegia sepiumPairwise comparisons in 2006 showed an increése o
species number in the zone adjacent to shorelingead a result of succession of
terrestrial species such Beschampsia caespitosand Cirsium arvense Strong
development o€alystegia sepiurm Phragmitetum australipatches (dominating
in the littoral) was also observed during the récpariod. The undertaken
research proved that lowering the water level af thke stimulates species
richness, however, it is result of terrestrial specdevelopment, indicating
degradation of the lake body.
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How do accidental species influence multivariate alysis?
Attila Lengyel*, Zoltan Botta-Dukat & Janos Csiky

!Department of Plant Taxonomy and Geobotany, Irstiofi Biology, University
of Pécs, Pécs, Hungarsinstitute of Ecology and Botany, Hungarian Acaderhy
Sciences, Vacratot, Hungary

Phytosociological data from old data sources odtgifer from several weaknesses
which may doubt their usefulness. Due to technimadl conceptual reasons,
absence of the rare species in phytosociologitdésas a typical shortcoming of
data published a few decades ago. In this studgxaemined whether relevés from
tables not containing accidental species can bd fmelarge-scale vegetation
analysis by multivariate statistical tools. We ddes a species accidental if it has
a relative frequency not higher than 0.2 in a psytiological table.

A dataset of 561 forest relevés from the Hunga@aenoDat phytosociological
database was analysed after different modificatiamsl results were compared
statistically. Four matrices were created from Ilasic dataset, each containing
the same 561 relevés. The first matrix, called CENL, consisted of complete
relevés without any modifications. In three TESTtnoas relevés were grouped
by tables and occurrences of accidental species weleted from each table.
TEST matrices differed in how tables were organizby expert judgment
(TEST1), random arrangement (TEST2) or clusterirghods (TEST3). Jaccard
index was applied as similarity measure. Distana&ioes, PCoA ordinations and
classifications by the Ward’s method based on ifp@ficant ordination axes were
generated. Correlations of distance matrices wettémated by Mantel test.
Comparison of ordinations was performed by Speaisnamk correlation of the
first four axes. This decision was based on tharapsion that two axes reflect to
the same ecological gradient if relevés have tbesitions in the same sequence.
Similarities between pairs of classifications wemeasured by Goodman-
Kruskal's predictability for different hierarchickdvels. Statistical significances of
Mantel tests and predictabilities were estimategdrynutation tests.

Mantel tests and rank correlations showed very hgjhmilarity among
CONTROL, TEST1 and TEST3 matrices. In both caséferdnce between
matrix TEST1 and TEST3 was the lowest, while theses most differed from
matrix TEST2. However, even the lowest correlatiatues in both types of test
were strongly significant (p<0.001). The case wasrancomplicated if
classifications were compared at different hiermalhlevels. Predictabilities of
TEST ones concerning CONTROL classifications weeasared asymmetrically.
At small group numbers TEST1 and TEST3 presentgth Isimilarity, while
TEST2 presented much less successful predictioBANTROL classification.
The lower the hierarchical level under examinatitre lower the differences
among efficiencies of predictions. However, even towest of the estimated
predictabilities were highly significant (p<0.001).

We conclude that absence of accidental speciesmmagsult in significantly
different outcomes of the examined multivariatdgoo
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Species richness pattern along the elevation gradie is the mid-domain
effect the only reason?

Ching-Feng LE, Lubomir Tichy, David Zeleny, Milan Chytry?,
Chang-Fu Hsieh Ming-Yih Chen®, Tze-Ying Chet}, Chyi-Rong Chiod,
Yue-Joe Hsid, Ho-Yih Liu’, Sheng-Zehn Yarfy Ching-Long Yelf,
Jenn-Che Wany& Chiou-Fon Yu'®

'Department of Botany and Zoology, Masaryk Univgréirno, Czech Republic;
?nstitute of Ecology and Evolutionary Biology, Netal Taiwan University,
Taipei, Taiwan Department of Life Sciences, National Chung Hsingvétsity,
Taichung, Taiwan*Department of Nature Resources, National I-lan l@rsity,
I-lan, Taiwan;>School of Forestry and Resource Conservation, Natidaiwan
University, Taipei, Taiwarfinstitute of Nature Resources, National Dong Hwa
University, Hualien, Taiwan7;Department of Biological Sciences, National Sun
Yat-Sen University, Kaoshiung, Taiwﬁmepartment of Forestry, National
Pingtung University of Science and Technology, Ring, Taiwan’Department
of Life Science, National Taiwan Normal Universifgjpei, Taiwan;
Technology Department, Council of Agriculture, Ejpraiwan

Empirical studies often show a hump-shaped patiegpecies richness along the
elevation gradient. No matter the studies were miaylesegetation scientists,
ornithologists, mammalogists or others, the higlsgsicies richness was usually
observed at mid-elevations, and this pattern ctersly occurred in different
areas. There are various ecological explanationkisfpattern, which depend on
specific properties of the studied ecosystems. F¥@sninclude the land-area
assumption, habitat heterogeneity hypothesis, tiinfar energy) hypothesis and
evolutionary history. However, this pattern can@inresults from non-biological
processes, which have been summarized as the midid@ffect.

The mid-domain effect is a null model. It is caudmd stochastic processes
operating within geometrically constraining bouridar(Colwell et al. 2004). In
mountainous islands such as Taiwan, the sea ledelree highest mountain peaks
are obvious constraining boundaries along the @tmvagradient. All hump-
shaped patterns of species richness along thetielevgradient can be, to some
extent, explained by the mid-domain effect. The nmgilestion of this study is
whether there is also some ecological meaning Her tump-shaped pattern in
addition to what can be explained by stochasticlological processes.

We used multivariate regression analysis to de&ationships between species
richness and factors which might influence it. $p&cichness, used as dependent
variable in this model, is defined as a pool ofcége occurring within particular
elevation interval. Five explanatory variables wesed: the ‘null model with the
hard boundary concept vs. elevation’ calculateanftbe Taiwanese vegetation
database, ‘area vs. elevation relationship’, ‘terapee vs. elevation relationship’,
‘topographic heterogeneity vs. elevation relatiop'sand the ‘sampling effort vs.
elevation relationship’.
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Grazing effects on plant and mollusc diversity in wodland and grassland
habitats in north Clare and south Galway, Ireland

Maria Long & Daniel L. Kelly

Botany Department, School of Natural Sciences,iffribollege Dublin, Dublin,
Ireland

Grazing animals are known to have significant imtpan biodiversity. It is often
unclear however, whether these impacts are positiveegative, and whether this
applies to single species or communities, or indemdwhole habitats. For
example, fenced exclosures have been used in ié§am southern Ireland to
confirm that oakwood biodiversity may be threatebgeither high grazing levels
or the absence of grazing. It is also difficultmiake general statements based on
isolated studies and findings due to the amountasfability possible in such
studies — not least in relation to number and gsecif grazer. It is agreed,
however, that there is a lack of experimental datgeneral on the effects of
grazing on Irish woodlands/scrub on base-rich saitsl on species-rich grassland.
The Burren, and adjacent limestone areas in noldheGnd south Galway, are
famous as some of the most botanically interestimdjbiodiverse areas in Ireland.
Although the Burren covers only 1% of the surfaceasof Ireland, it contains
more than 75% of its plant species. And it is ia Burren that many of Ireland’s
rarest and most fascinating mixtures of plants learnfound. In relation to the
bryophyte flora, hazel scrub and woodland are kneavisupport characteristic
bryophyte communities, including a number of rard bbcal species. With regard
to the molluscan fauna, about 70 of the 100 IrasidIsnail species occur within
the study region.

This project aims to investigate experimentally tingpact of grazing on
biodiversity in woodland, grassland and scrub ia Burren and adjacent areas.
This will be done through a network of permanemtpland fenced exclosures.
These exclosures have been erected at 12 siteshandtudy will monitor
responses among the communities of vascular péamtsnolluscs.
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Native and alien weed species richness and divessitnder different regime
of disturbances

Zdeika Lososovad? & Sarka Cimalovi

!Department of Botany and Zoology, Faculty of Saeasaryk University,
Brno, Czech RepubliéDepartment of Biology, Faculty of Education, Masary
University, Brno, Czech Republi®epartment of Biology and Ecology, Faculty
of Science, University of Ostrava, Ostrava, CzeepuRlic

Understanding of processes which promote specaibsess and diversity of weed
vegetation has been a major focus of interest iedwecology. Changes in weed
species richness and beta diversity are partlipatable to different regime and
intensity of disturbances and partly to broad-scadeation in environmental
conditions. We compiled a data set of 434 vegeigpiots of weed vegetation in
root-crop and cereal fields from Moravia (eastere¢h Republic) to compare
effects of different disturbance regimes on specielsness and beta-diversity
between these two arable field habitats. To detieahges in species richness we
related the variation in species richness to dfieenvironmental characteristics.
To assess differences in beta diversity betweentatign of cereal and root-crop
fields we used Whittaker's measure of beta divergil analyses were done for
all vascular plant species and separately for easpecies, archaeophytes, and
neophytes.

Comparison of weed vegetation of root crops ancatershows a distinct
dichotomy between these two types of weed vegetalibere is no significant
difference in total species richness and nativecisperichness; however, cereal
fields are richer in archaeophytes and root-crefd$ are richer in neophytes.
Beta-diversity of weed vegetation is higher in roaip fields. Environmental
factors explain significant part of variability fithness of both natives and aliens.
While with increasing precipitation richness of imatspecies increases, beta-
diversity of these species decreases. The oppeasatonship between richness
and beta diversity was found for archaeophytesbath cereal and root-crop
fields.
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Halophytic communities of the steppe zone in the \lga region (Russia)
Tatiana Lysenko

Institute of Ecology of the Volga River Basin, Rarsg\cademy of Sciences,
Togliatti, Russia

The investigated area is located in the south-ehshe European part of the
Russian Federation. It includes Samara, Orenbuegat®s, Volgograd and
Astrakhan regions. The territory lies in the stemo@e and has a continental
climate which is characterized by hot, dry sumnard cold winters with little
snow. The halophytic communities are associateld satonchaks, solonetzes and
the salinized soils and they can be found mainlythanleft bank of the Volga.
They are primary and secondary and can be founiventerraces and in deltas,
depressions, and in the places where the salitiedtbck lies close to the surface.
The plants of the familie&steraceae, PoaceasmdChenopodiaceaare dominant
in the communities. The prevailing life form is hiemptophyte, but the role of
chamaephytes and therophytes is increasing. Thaplgic communities of the
steppe zone belong to the clasEbsro-Salicornietea, Festuco-Puccinellietaad
Salicornietea fruticosae
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Species richness analysis at landscape level basedspecies pool concept
Olga Lyubina
Kazan State University, Kazan, Russia

One of the main goals in ecology is to explaingratt of species diversity. Over
the past decade a lot of attention has been paidetapecies pool concept. This
states that the actual species composition atassiargely determined by the size
and composition of a larger species pool.

We used three theoretical approaches (environmerftaictional and
phytosociological similarity) to detecting size andmposition of species pool
proposed by Zobel to the area of the Raifa seabbiolzhsko-Kamsky State
Nature Biosphere Reserve. The area of investigatisn considerably
heterogeneous.

Environmental similarity was determined through tleeognition of habitat
type similar to a plant community. Characterizatioihnhabitat conditions was
provided by foundation plot position in its habitgtace through calibration with
using Ellenberg indicator values for following ayss$ in the PC-ORD 4.

Following the statement that functionally similgresies are supposed to share
a higher probability to co-occur in certain plantanunities, functional similarity
was detected using species DCA ordination with aligation by ecological-
coenotic groups and Grime’s CSR-species clasdiicat

Species pool is related to a target community by ¢bmmunity pool. We
determined the community species pool through aetatign type with a
characteristic species combination and structua #re spatially delimited.
Target communities were defined using the Braumfl@t phytosociological
system.

Prodromus of forest syntaxa includes two clasdegetorders, five alliances
and nine associations. Cartographical layers ofiapdifferentiation of syntaxa
were created for classes and associations. Toifd'®apecies pool of vascular
plants of the study area includes 702 species.sizeeof the community species
pool varies from 9 to 103, with a mean of 32 specie

Gradient analysis of Raifa’'s vegetation reveals nmetological factors that
define species composition of a regional specied, pts general structure and
vegetation variability for the Raifa area. Phytadsity correlation with
environmental conditions shows that the most sicguift climatic factor is light
intensity. Among soil factors nutrient supply, pipisture and salinity play an
important role. These environmental factors aretabfilters restricting species
dispersal at regional level and define the poa sizavailable species, i.e. the size
of regional species pool. Mutual orientation of cips to the clusters points to
continuality of plant cover.

Thus, both ordination methods and phytosociologdzata analysis permit to
detect not only main abiotic factors influencingesies pool at different
organization levels, but also let to draw habitgtes and enable to predict
biodiversity degree and to build maps of poterit@ahs.
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The biodiversity of the Shannon Callows (flood meaalvs) in Ireland with
reference to land management practices and hydrolgg

Caitriona Mahet? Micheline Sheehy Skeffingtdn& Mike Gormally?

1Department of Botany, National University of Iretarizalway, Ireland?Centre
for Environmental Science, Department of MicrobiglpNational University of
Ireland, Galway, Ireland

The River Shannon is the longest river in Irelamd &8ritain and the Shannon
Callows are the most extensive flood meadows iterik (the word ‘callow’
comes from the Irish ‘caladh’ which means river dma), with an estimated
5,000 continuous hectares occurring in the midtheteh between Athlone and
Portumna. The Shannon Callows are designated SAICS&A and two of its
habitats, théMolinia meadows and lowland hay meadows, are listed ireArdnof
the EU Habitats Directive. While much work has beerdertaken on callow
avifauna and vegetation, little information existgcerning the effects of current
farming practices on plant and associated invesmtebcommunities. This study
focuses on the effects of different farming prasgicon plant and Dipteran
communities. Fourteen study sites were selectéuctode examples of traditional
and improved hay meadows and so far over 90 plzatias have been recorded
from 78 relevés. Digital surface models have alsenbproduced (in ArcMap) for
each site to determine the influence of elevatind hence flooding patterns on
the callow ecosystem. Dipteran communities will ibeestigated during 2008,
with particular reference to marsh flid3igtera: Sciomyzidag— known sensitive
indicators of environmental change — and hoverf{@iptera: Syrphidag which
are particularly sensitive to flowering plant specidiversity. In addition,
Sciomyzidagespond to vegetation structure and therefore thought that both
hay meadow management and hydrology will influetieeir distribution and
diversity. Furthermore, as hay meadow managemethgdrology affect plant
species diversity it is planned to examine how digtribution and diversity of
Syrphidae respond to this. The results of this study willform callow
management, with a view to protecting the biodigref the callows, while
allowing for their sustainable use as a naturahfiag resource.
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Invasive alien and expansive native plant specias agrocoenoses of Slovakia
Jana Majekova & Marica Zaliberova
Institute of Botany, Slovak Academy of Sciencestjdava, Slovakia

We have studied the actual distribution of invasigken and expansive
autochthonous vascular plant species in the plamnwunities growing on fields
in Slovakia. The arable fields (root-crops, ceremisl stubbles) and 1-2 years
abandoned fields were evaluated. The study wasdbase phytosociological
material consisting of 379 relevés obtained in 2@W®7 from various parts of the
Slovak Republic. In the group of 338 taxa that weot intentionally grown by
man, recorded in the segetal communities, 54 spéakng to invasive alien and
expansive species, representing 16% of the analysmeérial. 20 species are
invasive plants (9 neophytes and 11 archaeophyt@shre potentially invasive
species, 4 are frequently escaping from cultivatiorare occasionally escaping
from cultivation, 5 species are naturalized, 2data deficient and 8 are expansive
autochthonous species.

The most frequent species in the studied biotopese:Iripleurospermum
perforatum (invasive archaeophyte)Cirsium arvense (expansive species),
Veronica persica (naturalized species) andipera spica-venti (invasive
archaeophyte).
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Phytosociological study for a floristic-ecologicatomparison among
vegetation types in theQuercusilex belt of Mt. Etna (Southern lItaly)

M. Marchesé, E. Poli Marches&& M. Grillo 2

'ENEA CR Casaccia, S.M. di Galeria, Roma, Italy;A.C.P.A. Sez. di Biologia
ed Ecologia vegetale, Universita di Catania, Catanialy

Since some years we are carrying out phytosocicdbgitudies on thQuercus
ilex belt of Mt. Etna. This belt is located on the \asio between 300400 m and
1000-1200 m a.s.l. In some sites it can reach 1400he vegetation of this belt,
since long time, is largely disturbed by humanrveation.

The aim of this study is to use phytosociologicglevés for a comparison
among some vegetation types of such belt. The stvelys have been selected in
different vegetation structural types: thick andelpforests and gaps between
forests. On the selected areas more than 100 mivjtdsgical relevés were
carried out following the Braun-Blanquet method d&n-Blanquet 1964). The
data were processed by multivariate analysis.

The data collected allowed to distinguish sometadammunities. They change
according to the structural type, altitudinal geadj side exposure and human
intervention. The forest types belong Quercetea ilicisand Querco-Fagetea
classes. Moreover they contain some species oRt@mno-Prunetealass. On
sites where disturbance is high the forests corgame species of herbaceous
vegetation of the neighbouring areas. In the ghpsetis herbaceous vegetation
characterized by communities belonging to theygeo-Stipetea and
Helianthemetea guttatilasses or to th8tellarietea mediaelass. Different plant
communities belonging either to forest types oh&sbaceous vegetation types
had been compared based on their floristic comiposdnd particularly on the
phytosociological species groups. This comparatalowed to point out
ecological significance of different communities nelation to community
structure, altitudinal level, slope exposure anchéi intervention.
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Research regarding the alien plant species in theisouding of Satu Mare
town (Satu Mare county, North-West Romania)

Monica Marian, Mirela Coman, Leonard Mihaly-CozmuEamelia Varga &
Anca Mihaly-Cozmuta

North University of Baia Mare, Baia Mare, Romania

Alien species invasions are widely recognized asraus threat to environments
and economies throughout the world. In this papelist of alien plant species
recorded from Satu Mare town and surroundings (8&dte county) in the last
five years is presented. These species are disbcagarding their impact on the
ecosystems, immigration modes, invasive statusgrg@bical origins, dispersal
mechanism, their distribution, principal infestatisites etc. The most dangerous
alien species for semi-natural habitats in thestigated territory were identified.
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The installation of primary vegetation on tailingsponds from non-ferrous ore
mining area in the North Carpathians

Monica Marian, Leonard Mihaly-Cozmuta, Camelia \@riylirela Coman &
Anca Mihaly-Cozmuta

North University of Baia Mare, Baia Mare, Romania

The paper presents the diversity of cormophyteispemd mushrooms from non-
ferrous ore Bozanta tailing ponds, resulting frém mining activities, under 20th
year preservation. Investigations realized in 2@Dhtified above 52 vascular
plant species. The cormophyte flora was analyzedn fthe perspectives of
bioforms, floristic elements, caryology and spec&logical requirements.
Aspects related to soil characteristics (structpaaticle size, porosity, texture,
minerals composition, etc.) are presented. Chemgattions that occur due to
chemical composition of pond’s dam and their palfutimpact on environment
are also presented. Results of pond’s biologid#ivéditation are discussed.
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The reflection of the ecotone effect by the high-r&k syntaxa of the South
Urals forest vegetation classification

Vasiliy Martynenko & Boris Mirkin

Institute of Biology, Ufa Scientific Center, Russi&cademy of Sciences, Ufa,
Russia

The ecotone effect at regional scale determinesdibersity of the South Ural
(SU) natural forests, which are represented byetstassesQuerco-Fagetedr.-
Bl. et Vlieger in Vlieger 1937 \Vaccinio-PiceeteaBr.-Bl. in Br.-Bl., Siss. et
Vlieger 1939 andBrachypodio pinnati-Betuletea pendul&makov et al. 1991.
The ecotone effect of the SU forest vegetationaissed partly by the altitudinal
zonality (vegetation belts from steppe to mountaindra), and also by the
position of the region in the contact of steppe fmdst climatic zones, and on the
borders between Europe and Asia. Influence of tfeegers is strengthened by the
Pleistocene and Holocene history of this vegetafithe ecotone effect of the SU
forest vegetation is reflected by the number ohfignk syntaxa.

1. The ecotone between nemoral foreQsgrco-Fagetepand boreal forests
(Vaccinio-Piceetegis represented by the alliandeonito septentrionalis-Piceion
obovataeSolomeshch et al. 1993 of the orddyietetalia sibiricacErmakov 2006.

2. The ecotone between nemoral foreQsigrco-Fagetepand Siberian herb
hemiboreal forests Bfachypodio-Betuletda is represented by the alliances
Veronico teucrii-Pinion sylvestri€rmakov 2000 androllio europaeae-Pinion
sylvestrisFedorov ex Ermakov et al. 2000 of the or@ramaecytiso ruthenici-
Pinetalia sylvestriSolomeshch et Ermakov in Ermakov et al. 2000.

3. The ecotone between class€alerco-Fagetea, Vaccinio-Piceeteand
Brachypodio-Betuleteés represented by the suballiaritiio cordatae-Pinenion
sylvestris suball. nov. prov. of the allianc®uerco roboris-Tilion cordatae
Solomeshch et Laivin§ ex Bulokhov et Solomeshch3280the ordefFagetalia
sylvaticaePawtowski et al. 1928.

Most of the alliances of the studied vegetationehawnature of an ecotone; as a
result syntaxonomical decisions for this vegetawe particularly complicated.
Low species richness is found in the communitiesimituenced by the ecotone
effect having a simple phytosociological spectriio: example, species from the
class Vaccinio-Piceeteaprevail in the suballianc&u-Picenion Kielland-Lund
1981, and species from claguerco-Fagetegprevail in the allianceAconito
septentrionalis-Tilion cordataS&olomeshch et al. 1993. Communities from other
alliances are influenced by the ecotone effectthadt richness is higher.

The increase of species richness is determinedaimymespects by the presence
of species with low constancy which are on thetBrof their ecological range and
are vulnerable to human-induced environment chgimg@easing temperature,
pollution etc.). For these reasons, series of sangdbts representing main
associations of the SU forest vegetation are nefmtadonitoring.

This investigation is supported by the Russian Fah&undamental Science
(grant 07-04-00030-a).
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Vegetation change in UK Priority habitats
Lindsay Maskell, Simon Smart & Lisa Norton
Centre for Ecology and Hydrology, Lancaster Envirant Centre, Bailrigg, UK

The Countryside Survey of Great Britain has bedlecting vegetation data since
1978. A number of 1km squares have been sampledeatals of approximately
eight years, all habitats within the square havenbmapped and a series of
vegetation plots sampled. This is an extremely wisedsource for studying
changes in vegetation. The UK Biological ActionrPldentifies Priority habitats
e.g. blanket bog, lowland and upland dwarf shrustth¢hat we need to monitor
for changes in extent and condition and this tailk wse spatial and vegetation
plot data to identify changes in plant communitynpmsition and link them to
common drivers of change.
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Hedgerow and woodland plant diversity in North Courty Dublin, Ireland
Shawn McCourt & Daniel L. Kelly

Department of Botany, School of Natural Sciencesjty College, University of
Dublin, Dublin, Ireland

The landscape of Ireland is largely characterisgdsimall fields which are
surrounded on all sides by hedgerows, giving riséhe country’s characteristic
checkered pattern when viewed from the air, as agltreating the misleading
impression of being well wooded. Ireland, in faist,one of the least forested
countries in the EU, with approximately 10% of tleend surface supporting
woodland, of which less than 1% is native broaddeavoodland. Hedgerows, on
the other hand, have been estimated to cover anravghly three times that of
deciduous woodland on an island-wide basis (Wel@5)19n regions where little
broad-leaved forest remains, such as in County iDulen area of rapidly
expanding population, hedgerows may be criticafipartant as surrogate habitat
for native woodland plant species. But just howeetire are they as a
replacement for native woodland cover? They haug leeen though of as ‘linear
strips of woodland’ but hedgerows are in fact,fiaitil structures in which plant
species groupings tend to be as much a producicef history, management and
land use patterns as they are of edaphic and bjogeleical factors. However,
hedgerows are important habitats in their own rightl merit greater recognition
as such, as well as protective legal measuresfegwsard their contribution to
biodiversity in agricultural regions.
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What are the main drivers of species richness in Eopean steppes?

Kristina Merunkov&, Zdenka Otypkov Milan Chytry?, Jiii Danihelka?
Michal Horséak, Martin Ko %, Svatava Kube$oV&, Zdeika Lososova*,
Lubomir Tichy*, Vasiliy Martynenkd & Elvira Baisheva

!Department of Botany and Zoology, Masaryk Univgrdirno, Czech Republic;
2Institute of Botany, Academy of Sciences of thelfCRepublic, Brno, Czech
Republic;*Moravian Museum, Brno, Czech Republizepartment of Biology,
Faculty of Education, Masaryk University, Brno, Ez&Republic’Institute of
Biology, Ufa Scientific Center, Russian Academ$aénce, Ufa, Russia

Productivity and soil pH are commonly recognisedndisiential determinants of
grassland vegetation diversity. Various grasslypes have been studied across
Europe to test whether they differ in their prodkitt-pH-species richness
relationship. Much of this inconsistence can belarpd by variable sizes of
species pools linked with geographically and edehaty distinct grasslands.
Also, differences in studied productivity and phhgas or confounding effects of
other intercorrelated factors may explain dissintitss between reported trends.

So far, little has been known about factors infltieg local richness of vascular
plants in steppes of subcontinental and continaarzds of Europe. Here, we try
to get an insight into the relationship betweenirthproductivity, soil depth
(surrogate for water availability) and pH. We samabkteppe vegetation in two
regions: the Southern Ural Mts, situated within Eheo-Siberian steppe zone, and
the Czech Republic, situated at the margin of theest-steppe zone. By
simultaneously studying these contrasting regioashaped to recognize general
patterns occurring in European steppes.

Steppe vegetation types varying in soil depth, pil groductivity were
sampled in both data sets. Total vascular plargiepeichness and its components
(graminoid and forb richness) were determined fi i plots.

Species richness increased with productivity ariddepth in both regions. In
the Uralian steppes soil depth was a markedly bpteglictor of species richness
than their productivity, while in the Czech stepjles effect of both predictors
was comparable. Increase in species richness alomgpH gradient was a
dominant trend common for both regions. HowevetJialian steppes, there was
a peak at pH 6.8 followed by a decrease towardhesigpH soils. In Czech
steppes, such indication of unimodality appearety avhen soil depth was
included in the model at the same time. To congluleEuropean steppes the
highest species richness occurs on deep, prodwsdilsewith pH of 6-7.5.

82 17th International Workshop European &tagion Survey, Brno, 1-5 May 2008



Trends in Latvian bryophyte and epiphytic lichen diversity in Moricsala
nature reserve

Anna MeZaka, iga Strazdia, Linda Madzule, Guntis Bmelis, Ligita Liepia,
Vija Znotina & Alfons Piteins

Department of Botany and Ecology, Faculty of Biglddgniversity of Latvia,
Riga, Latvia

Moricsala nature reserve is the first speciallytgected nature area in Latvia and
second oldest in the Baltic States. This reseramisland in west Latvian Usmas
lake. Specific microclimatic conditions and relatiw undisturbed nature ensure
wide biological diversity on the island. Broad-ledvforests are distributed on the
island, representing nemoral plant species comimestiascular plants have been
studied for a while, however cryptogams have nenb&tudied enough in Latvia.
Bryophyte and epiphytic lichen flora have been stigated. Additionally, factors

influencing species occurrence on the Moricsalavegralysed and discussed.
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Numerical classification of Central European steppg

Daniela Michalkov&, Milan Chytry? Eszter lllyés’, Monika Jani$ovd
Julia Kallayné Szerényi& Wolfgang Willner*

Ynstitute of Botany, Slovak Academy of Sciencestjdbava, Slovakia,;
2Department of Botany and Zoology, Masaryk Univgrérno, Czech Republic;
3Institute of Ecology and Botany, Hungarian Acaderh@ciences, VAcratot,
Hungary;*Vienna Institute for Nature Conservation and Anafy&/INCA), Wien,
Austria

The steppes of Central Europe represent the wasbstrnvariants of the steppes in
Russia and the Ukraine, which is the core areastiiloution of the clas&estuco-
Brometea Central European steppes have been developingerusimilar
ecological conditions since the Pleistocene, anckentdy they face similar
successional trends. In the individual Central Baem countries, steppe
vegetation has been studied separately in the Plist.study attempts to interpret
the topic comprehensively and illuminate some padties of the Central
European vegetation classification.

A numerical analysis was performed using a geogcap stratified data set
comprising 2 600 published and unpublished phytosogical relevés. The
survey concerned dry grassland vegetation of tli@nabsFestucion valesiacae
(narrow-leaved continental steppes) &rdmo pannonici-Festucion pallentidry
grasslands of limestone and dolomite outcrops). Stugly area included the
Western Carpathian Mountains and neighbouring Ra@anoregion (Slovakia,
northern Hungary, southern Moravia in the Czech uRép and north-eastern
Austria). The analyses were performed using th&€BJPC-ORD and CANOCO
software. Preliminary results of classification aresented, including floristical
and ecological characterization of the distinguishesociations. Some problems
in nomenclature of vegetation units are solved.
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Endangerment and its quantification for the Hungarian (semi-)natural
habitats

Zsolt Molnar, Janos Bol6éni & Ferenc Horvath

Institute of Ecology and Botany, Hungarian Acaderh@ciences, Vacratot,
Hungary

Endangerment of natural vegetation increases wiithvaj change. During the
actual vegetation survey of Hungary (META program® documented the local
threatening factors in each mapping unit, for eachurring vegetation type:
effect of grazing, mowing, drainage, afforestatimvasion, shrub encroachment,
forestry, ploughing, construction, pollution et27 (types altogether), but we have
also documented indirect theratening factors (fraggation, patch size,
regeneration potential etc.).

Based on our data 12 indicators were developedssesa semi-quantitatively
the overall endangerment of the Hungarian (sentidyah habitats. Our results
show that the most endangered habitats in Hungaythee forest steppe oak
woodlands, the tussock-sedge beds, closed lowlaoddlands, some of the
extansively used man-made habitats (old orchardsded pastures), tall herb
vegetation, loess cliff vegetation, fen meadowsgh(rfens and alsdviolinia
meadows), mountain meadows, fen woodlandsBradhypodiungrasslands. The
least endangered habitats are: stone habitatssigmads and woodlands), some
alkali and marsh habitats, secondary scrub and beeah woodlands.
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Classification of vegetation: ten years down therie
Ladislav Mucina

Department of Botany and Zoology, Stellenbosch &fgity, Stellenbosch,
South Africa

In 1997 | have published a reasonably well-citedgpaentitled ‘Classification of
vegetation: past, present and future’ (Mucina 19@tynal of Vegetation Science
8: 751-760) in which | have analyzed the statusheftopic and analyzed the
development of the approaches to the classificatodn vegetation using
bibliometric tools and screening several major f@als in the field. | have
recognised several major trends, summarized unber headings such as
formalism, pluralism, functionalism, pragmatismdandeterminism, and | have
dared suggesting some predictions of the furtheeldpment. Here | shall revise
all these ‘-isms’ by re-analysing the same sourasB)g the same methods and
focusing on the period spanning 1997 and 2007.ntwa test if my predictions
came true or if the methodology of the classifimatiof vegetation made
unpredicted turns and found new avenues.
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Using phytosociological relevés for characterizingvetland flora along an
altitudinal gradient of dry slopes of Alborz Mts., N Iran

Alireza Naginezhad Farideh Attat, Adel Jalili2, & Bryan D. Wheelet

1Department of Botany, University of Tehran, Tehiaan; 2Department of
Botany, Research Institute of Forests and Rangslahiehran, Iran?Department
of Animal and Plant Sciences, University of Sheffi@heffield, UK

The Alborz Mts., the second largest range in Inan,on its southern slopes,
mainly covered by steppe vegetation. These dryesl@tso include ‘green islands’
of wetland with wide range of vegetation. The wedahabitats are sharply
embedded within vegetation of the Irano-Turaniaepges that are more
characteristic of this region and are of interesthkin themselves and for wider
comparison with Euro-Siberian wetlands. 542 phytasogical relevés collected
across 45 of these little-studied wetland sitesewatilized. The floristic and
environmental characteristics of these habitatsehbgen assessed along an
altitudinal gradient using TWINSPAN classificatiame-way ANOVA, Pearson r
and DCA/CCA analyses. Multivariate analysis of eoled relevés resulted in the
subdivision of the wetland vegetation of the Albddts. into two large groups,
referable to aquatic and telmatic wetlands. Theedawvere further sub-divided
broadly into wet meadow, mire and spring vegetatiRnedictably, and consistent
with the phytosociological classification of Kleif2001), there were parallel
changes in vegetation both within wetlands andsiineounding steppes and in
DCA/CCA analyses altitude appeared to be the psind@terminant of floristic
composition. Upper mountain wetlands are partitylapecies-rich and contain
many endemics and other species of a narrow phytwgphical distribution and
consistent with the work of Raunkiaer (1934), hegptophytes are mainly
restricted to upper mountain areas. Despite theh higesence of many
pluriregional plants across all the telmatic wetlsustudied in Alborz, very many
species of the Irano-Turanian and adjacent areaalso found.
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Markov chain model describing the dynamics of the breal forest vegetation
under the influence of forest fires

Vasily Neshatayev
St.-Petersburg State Forest Technical AcademyR&ersburg, Russia

The field survey of the vegetation and soils anel Yiegetation mapping were
carried out in Lapland (L) and Verhne-Tazovskiy {Vfature reserves and
Leningrad region (LR). L is situated at the KolanPsula, VT in the Western
Siberia. The time and the intensity of forest fifes the territories of L and VT
were restored. It was found out that the most phgine and birch forests in L
and VT were damaged by fires or appeared on thet lameas. The frequency of
fires for all the forest types and for the wholeeas of the reserves was
established. It appeared to be higher in VT duiésteontinental type of climate.
Geobotanical and soil descriptions of sites with tarious landscape position and
with various remoteness and the intensity of fiewed to establish and
characterize the stages of the post-fire dynamfcgegetation and soils in the
different land types. Each stage had a certainifspéoristic composition. In this
connection the presence of various stages of teefjge dynamics in plant cover
was concerned to be the important element of theiveérsity maintenance.

The the character of vegetation change after ties fssentially depended on
the granulometric composition of soils, climate ahd surrounding vegetation.
Therefore the plant communities with similar fldidsstructure and physiognomy
on sand and loams were attributed to the diffefaneist types.

It was established that forest fires were the nfadtor of the maintenance of
forests with the prevalence of lichens and pinee Ehmultaneous existence of
lichen-rich and moss-rich forests on the well-dedirsands was caused by the
variation of intensity of fires and their frequeei So the fire induced divergence
of plant communities. The pulse stability of pimghén-rich forests is caused by
the periodically repeating fires.

The Markov chain model describing the dynamics bé thoreal forest
vegetation under the influence of forest fires dhejieg on climate parameters was
compiled. On the basis of simulation with differefite frequencies it was
established that the greatest variety of vegetatioall layers was expected at a
moderate frequency of fires similar to the fireqgiuency in VT. The lowest
diversity was expected at full elimination of firéEhe substantial growth of fire
frequency also resulted in the decrease of biotdgloversity of vegetation. The
total elimination of fires in northern taiga didtrresult even in 1000 years in full
disappearance of the derivative pine and birchsterand the forests with lichen
cover. That was caused by the low rates of suamessithe conditions of poor
sandy soils and a cold climate.

The project was supported by Interreg-TACIS prograsorthern Boreal
Forests’ and by the Program of Russian MinistrySazience and Education
RNP.2.2.3.2.8296.
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The forest vegetation of the Kuronian Spit (Kalinigrad Region, Russia):
the history, diversity and dynamics

Valentina Neshataeva
Komarov Botanical Institute, Russian Academy oéi8m, St.-Petersburg, Russia

The Kuronian Spit is located at the north-west loé tKaliningrad Region,
separating the Kuronian Gulf from the Baltic Seds198 km long and from 400
m to 4.2 km wide. It was formed 5-6 thousand yeays. The territory of the
region is situated at the border of the hemiboeead the nemoral zones. The
climate is temperate with mild winter and warm suennfrour types of landscapes
are distinguished at the Spit: marine beach, defleaccumulative plain; zone
with the degraded sand dunes; high dune ridge;t aofathe gulf. The forest
vegetation was formed 4300-4500 years ago. Accgrttinpalaeobotanical data
the virgin forests at the Spit were formed by pinak, lime, ash, elm, spruce,
birch and black alder. The forest cover was undigtd until XV century. In XV—
XVIII centuries the forest exploitation increaseignificantly. Forest fires and
clear-cutting led to destruction of the naturalefircover. As the result, moving
sand dunes formed. They produced a great amounibei sand, which buried
the forests. In the end of XVIII century the forestver of the Spit was destroyed
completely. In XIX-XX centuries the fastening ofréis was carried out and
reforestation began. The modern forest vegetatibrthe Kuronian Spit is
represented by natural and semi-natural Scotchfpiests at the dunes and sandy
soils, birch forests at the plains and black aldeests at the lowlands. At the
moraine outlets the fragments of broad-leaved ferdeminated by limeTflia
cordatgd and ash Kraxinus excelsigr remained. At the loam-sandy soils the
spruce forestsRjcea excelspare found. Forest cultures Binus sylvestris, P.
mughus, P. montana, P. nigra, P. banksiana Picea pungenare widespread at
the dunes. The forest succession on sandy soil€heasacterized. The prodromus
of the forest vegetation of the Kuronian Spit waspiled: I.Vaccinio-Piceetea
Br.-Bl. 1939; I.1. Cladonio-Vaccinietalia K.-Lund 1967; 1.Dicrano-Pinion
(Libbert 1932) Matuszkiewicz 1962: Asd.eucobryo-PinetumMatuszkiewicz
1962; 2.Phyllodoco-VacciniorNordh. 1936: AssCladonio-Pinetum(Cajander
1921) Kielland-Lund 1967Barbilophozio-PinetunBr.-Bl. & Siss. 1939 emend.
K.-Lund 1967;Bazzanio-Pinetunk.-Lund 1981. |.2Vaccinio-PiceetaliaBr.-BlI.
1939 emend. K.-Lund 1967; Biceion excelsa®awtowski ap. Pawtowski et al.
1928: Ass.: Linnaeo-Piceetum(Cajander 1921) K.-Lund 1962. IlAInetea
glutinosaeBr.-Bl. et R.Tx. 1943; Il.1Alnetalia glutinosaer. Tx. 1937; 4Alnion
glutinosaeMalcuit 1929: Ass.Carici elongatae-AlneturKoch 1926. Ill.Querco-
FageteaBr.-Bl. et Vlieger 1937 ap. Vlieger 1937; lll.Eagetalia sylvaticae
Pawtowski ap. Pawtowski et al. 1928; Blnion incanae Pawtowski ap.
Pawtowski et Wallisch 1929: As#lno glutinosae-FraxinetunMikySka 1943;
Ulmo-FraxinetumSjégren 1971;Lysimachio vulgaris-AlnetuniK.-Lund (1971)
1981; 6.Tilio-Acerion Klika 1955: AssUlmo glabrae-Tilietum cordatak.-Lund
ap. Seibert 1969.
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Small-scale species richness of Mediterranean vegtbn on the highland of
Bitti-Budduso (NE Sardinia, Italy)

Inge Paulint, Ulrich Deil?, Ignazio Camarda& Wolfgang Schumachér

!Department of Geobotany, Institute of Biology, émity of Freiburg, Freiburg,
Germany;’Department of Botany and Plant Ecology, Universitgassari,
Sassari, ItaIy?Institute of Crop Science and Resource Conservatioiversity
of Bonn, Bonn, Germany

Vascular plant species richness of communitieoonétions is an important part
of the biological diversity and can be examinedgsiegetation relevés. Our aim
was to study the small-scale floristic diversity fife different vegetation
formations on the silicate highland of Bitti-BuddugNE Sardinia). The
vegetation in our study site consists mainly ofkcoek stands, pastures and
Mediterranean shrub formations. The landscape isnasaic of different
degeneration-regeneration vegetation stages irdeceby the land use history and
actual management regimes of the land owners.

We determined the alpha-index sensu Hobohm of #getation formations
using species numbers of plots of different sizbe Thighest alpha-index was
found in the garigas (0.11) and dehesas — sparkeoa& stands — (0.06), whereas
the lowest values occurred in the forests (-0.0890 anacchia (-0.17). The
grasslands showed a middle position (0.01). Theneation of the influence of
grazing intensity on the species richness revealeegative correlation, especially
for the grassland relevés.

Although the species richness of both the gariga$ @ehesas is high, the
chorological spectrum of the sparse cork oak staitains more species with
Eurasian and broad distribution range (cosmopditbcosmopolits), whereas the
highest number of endemics can be found in thggam@nd macchias.
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Chalk grasslands on Lozenska mountain
Hristo Pedashenko & Tenyo Meshinev
Institute of Botany, Bulgarian Academy of Scien8edia, Bulgaria

Lozenska Mountain is situated southeast of Sofh @vers about 80 KmThe
potential natural vegetation @uerco-FageteaSecondary grasslands occupy a n
area of forests cleared long ago. The study aresitliated on the top of three
chalky peaks at elevation between 1012 and 118kt has southern aspect and
shallow soils with rock outcrops. The grasslandetation was studied based on
79 relevés. Two associations bound to the calcareziains were determined as
new for the countryHumileto-Stipetum grafiana®. Jov. 1956 andPotentillo-
Caricetum humilisR. Jov. 1956 $aturejion montanae, Festuco-Brométebhe
communities related to those associations have bjgtcies diversity — 125
species of vascular plants. The species composistmcture and ecological
features define both communities as habitat typd062Semi natural dry
grasslands and scrubland facies on calcareousratgsstFestuco-Brometalip
(* important orchid sites)’ — HD 92/43 EC. Lozenskiuntain is a NATURA
2000 site. Special protection measures for the amdar study should be provided
in the Management plan for the site.
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Towards linking phytosociology and floristics
Petr Patik

Institute of Botany, Academy of Sciences of thelCRepublic, Rthonice,
Czech Republic

What are the data on vascular plant species ditivib available across Europe?
In Europe traditionally, two basic tried-and-testethods registering species
occurrences at various scales (phytosociologidal/és at the fine scale and grid
mapping data at the broad scale) are widely used.sticcess of both methods is,
inter alia, strongly dependent on sampling intensity (i.@shin spatial cover of
neglected species or habitats). Employing theséadst we are able to describe
inter-specific associations (species groups) artisp abundances. However, so
far, practically no attempt has been done to fimg linkage between these rich
and independent data sources. In order to linkstigectively sampled relevés
and systematically collected grid data within oneal model area rich in relevé
and grid data, two hypotheses were tested.

(1) Could the relevés serve as additional inforomatfor species richness
assessment at the broad scale? It was calculaéedhth relationship between the
species richness of a grid cell and the numbeelef/és recorded in that cell was
not significant. It may mean that the relevés wenebably recorded only in other
grid cells than the species-richest ones (and ctittea ones for botanists) and
could be (with some limitations) applied to compl#ie grid mapping data.

(2) The distribution pattern of species is stronggple dependent. What is the
measure of this scale dependence? This scale effactested by investigating the
transferability of species groups (statisticallynfied at two spatial scales) to
another scale (i.e. fine-scaled relevés vs. breated floristic grid data).
Correspondence of species groups derived from ithestf scale (bottom-up
approach) with those derived at the broad scalehigizer than in the opposite
(i.e. top-down) direction. Hence, a possible amian of the results is to use
species groups to predict the potential occurresfcmissing species in broad-
scaled floristic surveys from fine-scaled relevés.

Consequently, for phytodiversity assessment of Ilemalareas, using
sophisticated combination of stratified vegetatsampling and systematic grid
floristic mapping is recommended. Either simplecsg® occurrence or species
group presence could be used, as the data arg pawtually transferable and
compatible but the bottom-up direction is prefeeabHowever, different data
format limitations and trade off between time (y@&dftectiveness and the purpose
of data sampled should be always carefully consitler
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Comparative analysis of weed species compositionwinter cereal fields
under three crop management systems

Gyula Pinké, Robert P& & Milan Chytry?®

Faculty of Agricultural and Food Sciences, Universif West Hungary,
Mosonmagyardvar, Hungaryinstitute of Biology, University of Pécs, Pécs,
Hungary;®Department of Botany and Zoology, Masaryk Univerdsrno,
Czech Republic

Floristic composition and conservation value of theed vegetation of winter
cereal fields on base-rich soils in western Hungaag compared under three
management systems: (1) small, extensively mantgied; (2) small, intensively
managed fields; (3) large, intensively managedi$ieln total 600 1-fplots were
sampled (10 plots in 5 fields from 3 managemertiesys in 4 geographic regions)
and analysed by detrended correspondence analiBA)( and canonical
correspondence analysis (CCA). Most variation irecggs composition was
explained by the differences between the three ganant systems (particularly
by the difference between the extensively manaigdsfon the one hand and the
two types of intensively managed fields on the oth@nd) and by crop cover.
There were several species positively associatéu small extensively managed
fields, but no species associated with any of Wetypes of intensively managed
fields. Logistic regression of the occurrence af@es groups important for nature
conservation on the first CCA axis, representing thistinction between the
extensively and intensively managed fields, showat Red List and insect
pollinated plant species occurred more frequemtlgmall extensively managed
fields, but there was no difference between figtd¢he frequency of bird seed-
food species.
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What determines the habitat invasibility: an exampé of Aronia prunifolia in
Latvia

Agnese Priede
Faculty of Geography and Earth Sciences, Univerdityatvia, Riga, Latvia

In order to distinguish habitats potentially invddey non-native plant species
several questions should be answered, e.g. whheisurrent distribution of the
target species, what are the preferred habitatshare potential donor areas, and
whether there are any factors limiting its spre@d. a regional scale, most of
widespread invasive plant species are highly tateragainst various
environmental conditions and poorly limited by ditic and edaphic factors. This
study provides a specific example concerning thstridution and habitat
preferences of a locally invasive North-Americanughspecie#\ronia prunifolia
in Latvia. In order to find out what are the suleabonditions forAronia, factors
limiting its spread, and relevance of climatic @weristics, soil conditions and
vegetation types were studied.

The species has invaded some coastal areas imittoaisdings of settlements,
where it occurs mainly in moderately moidtardus stricta, Deschampsia
cespitosaand/or Sieglingia decumbendominated meadows. It occurs rarely in
deteriorated birch forest&/éccinio uliginosi-Pineteaon the margins of former
peat extraction sites, where it may form largedsamwhile being rare in the rest of
the country except some scattered individuals ibamr forests. Its current
distribution patterns suggest that the spreadingpefties is favoured by certain
factors such as mild suboceanic climate and low gbi, while low winter
temperatures and neutral to alkaline soils linsidistribution only to some coastal
areas. In some areas it may become a vigoroudamdssvader, causing changes
in biologically valuable grassland types and susftdly competing with the local
secondary shrub species. Fast spreading is faeilitay vegetative propagation,
seed dispersal by birds and fast regrowth afteimgut

Areas susceptible td\ronia invasions were distinguished on the basis of
similarity to currently invaded habitat types. Awmtpotentially invaded habitat
types abandoned grasslands and as less importaminan-disturbed forests and
margins of deteriorated bogs were concerned. Irstidy area, the neighbouring
semi-natural calcareous grasslands and broad-leforedts with unfavourable
conditions for establishment and growth Axfonia serve as buffer zone for its
further spread. Similarly, large undisturbed fosesind bogs, wetlands and
agricultural lands may have a buffer function ia #pread of invasive species.
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Spatial modeling of plant species potential habitat
Vadim Prokhorov & Tatiana Rogova
Kazan State University, Kazan, Russia

Recent increasing of environmental data availabflimote sensing data, floristic
and vegetation databases) and widely adopted cempamnd information
technologies open new possibilities for biodivgrsibnservation and ecosystem
control, both on regional and global level. It cemts spatial and dynamic
ecosystem modeling at different scales, which haveprediction sense.
Plant species distribution is determined by complegcological factors. Some of
them have immediate effect on populations (modilgtic: temperature, moisture,
soil fertility etc.), others affect indirectly (agor example, interspecific
interactions). Complex of landscape factors inctuadot of components (climate,
relief, soil and vegetation types etc.) and hasegerthining role for plant
distribution.

Tatarstan Republic (68,000 Rmsituated in east part of European Russia, was
modeled area. Worked out model is based on prastbievaluation of habitat
suitability to species requirements. It consistthoée blocks:

1. Model of potential habitats complying with spedéeslogical

requirements.

2. Model of potential species distribution in diffetéandscapes.

3. Model of potential species distribution in diffeteregetation patches.

Systems of bioindicator values can be used to atalecological conditions in
habitats and ecological requirements of specieshis way, we used Ciganov
system for broad-leaved-coniferous zone, simila@ltenberg or Landolt systems.
This indicator values contain data for eight enminental factors (temperature,
continentality, soil moisture, nitrogen, reactidight etc.) for building the first
block of model. Probabilistic evaluation of envimental conditions for sample
plots was made, then using resulted data Ciganstesywas transformed into
‘local’ probabilistic indicator system, consideriagtual natural data. A suitability
of environmental conditions to species requirenvea$ found out by comparing
probabilistic values of each plot and plant speclesa result, suitability degree
was established and continuous spatial model wampated using kriging method
onalx1km grid.

The second block is based on landscape map ofstataiProbability of species
occurrence in certain landscape patch was esteblisis species frequency in
corresponding landscape type and evaluated for patth on two hierarchical
levels.

Probability of species occurrence in different wagen patches was
established in similar way, using vegetation map.

Finally, by adding the three spatial model resutigether and finding an
arithmetic mean for each grid node we got contisugpatial distribution model
representing species ecological requirements, tapds and phytocoenotic
relations. This model was applied to 500 rare gecf Tatarstan flora.
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Phytosociological data as additional reference irhe assessment of condition
and conservation strategy for riparian habitats ofEuropean importance: the
Natura 2000 SAC ‘Rogaliiska Dolina Warty’ (Poland)

Wojciech Rakowskt & Wojciech StachnowicZ

!Department of Plant Ecology and Environmental Petin, Faculty of Biology,
Adam Mickiewicz University, PozmaDoIand;zDepartment of Plant Taxonomy,
Faculty of Biology, Adam Mickiewicz University, Raz, Poland

In 2007, geobotanical investigations were carried i the Special Area of
Conservation (SAC) ‘Rogdiska Dolina Warty’ in Western Poland. The most
important aim was to determine current condition‘fadbitats of community
interest’ (Annex | to the Council Directive 92/4%E) and proposals for their
successful protection. Altogether, 11 Natura 20808itat types were found, 8 of
which were of natural origin and 3 of semi-natwagin.

Floristic records and some additional observatiohdabitat conditions (e.g.
field estimation of disturbances in vertical andribontal vegetation structure,
evidence of human activities etc.) were the mainy waf geobotanical
investigations. However, over 150 of the mentiomedords were made, at the
same time, in a form of phytosociological relevéscading to the Braun-Blanquet
method. During further data analysis and cartogaphterpretation of the
collected material it occurred that, in many casesprecise and appropriate
assessment of habitats’ condition and their prabdghamics were possible only
with an insight to more detailed data recordedniiviidual phytocoenoses, e.g.
species richness, spatial structure or chosen pla@sence and abundance. For
these reasons using phytosociological data wasdigpensable benefits.

All the observed 11 habitat types were classifigthiw 3 groups comprising
information on their genesis (natural vs. semi-redtarigin) and plant formations:
(1) natural forest communities, (2) natural norefir and (3) semi-natural
communities. Assessment of current conditions awedtrappropriate protection
strategy was made according to different critegadufor each of the mentioned
group separately. In case of natural habitats (Bm#st and non-forest) the main
(negative) criteria included (1) secondary successstages or processes of
‘degeneration’ usually exemplified by relativelyghi disturbance in spatial
structure of phytocoenoses and (1,2) spatial damemaf some expansive alien
species. On the other hand, number of vasculatgleas considered as a positive
evaluation criterion, especially for the assessmésemi-natural habitats (3).

For better understanding of the results and thwinré successful implementing
in the conservation practice, only 3 evaluatiorels\(i.e. ‘very good condition’,
‘good’ and ‘relatively poor’) were finally proposezhd used as the main cross-
relation units on an applied geobotanical map. fitag comprised both spatial
information on habitat diversity itself, as well th& mentioned evaluation of their
condition (referred to particular spatial units)igthwas associated (and discussed
in the text) by a proposed form of protection, hminly: passive conservation,
active reconstruction or active preservation.
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Agrestal vegetation under changing farming systemis Lithuania
Valerijus RaSomavius
Institute of Botany, Vilnius, Lithuania

Aims Evaluation and prognoses of the main change temnete of species and
communities of agrestal vegetation.

Research objectAgrestal (detected in arable fields and firstryaaste-lands)
weed species and communities were investigated.

Methods Sites for investigation were geographical trajpgsz®f approximately
100 knf with the lengths of their borders of 00°10' northatitude and 00°06'
eastern longitude. Each territory was divided ilf@0 squares 1 kmeach.
Sampling of arable land vegetation was performe8Qircontinuously distributed
research squares.

Data analysis Species frequencies were estimated as mean védwnesach
territory. Species abundances were calculated wsiagrage index. TURBOVEG
phytocoenological data management database was fosedata storage and
processing.

Results Eight territories of agrestal vegetation monitgrireflect diversity of
Lithuanian natural conditions (relief, soil, clirrapotential vegetation) and land-
use peculiarities in different regions of the caynThe most frequent (typical)
weeds of arable land are perennial rhizomatoustpElgtrigia repensand four
annual weeds Fripleurospermum perforatum, Chenopodium album skaria
lapathifolia and Fallopia convolvulus Medium constancy classes are shared
mostly among annual archaeophyt&se(laria media, Viola arvensis, Galeopsis
tetrahit, Capsella bursa-pastoris, Sinapis arven§lentaurea cyanus, Euphorbia
helioscopia, Raphanus raphanistruetc.) and intrusive perennial wee&®0chus
arvensis, Cirsium arvense, Equisetum arvense, Bawam officinale, Rumex
crispus, Artemisia vulgaris, Stachys palustris, Hen arvensis, Achillea
millefolium, Convolvulus arven3is The most abundant weeds in Lithuanian
agrocommunities arélytrigia repens, Stellaria media, Fallopia convelus,
Tripleurospermum perforatum, Sonchus arversid Galium aparine Perennial
tall plantsSonchus arvensiand Elytrigia repens as well asTripleurospermum
perforatumand Galium aparineare the most important for agrestal community
structure. It has been revealed that only 56 (2@R4a)l observed weed species can
reach high abundance. Therefore, the dominanceeefisvin Lithuanian agrestal
communities is not high. Particularly high numbémpophytes originating from
grasslands, fringe or even forest communities cariréated as an indicator of
extensive farming. Continuous traditional farmirgydlso indicated by a high
frequency and abundance of speirochoric archaicdsveBromus secalinus,
Agrostemma githagaand Vicia villosg. The presented results on repeated
observations (2001-2002 and 2007) of weed frequandyabundance show the
trends of changes in natural environment and dagexk with prevailing farming
tendencies.

17th International Workshop European Vegetatiorv8yyBrno, 1-5 Mag008 97



Syntaxonomic diversity in the evaluation of biodivesity hotspots in
Mediterranean region

Sulejman RedZi

Center of Ecology and Natural Resources, Facultg@énce, University of
Sarajevo, Sarajevo, Bosnia and Herzegovina

Biodiversity hotspots represent places of extrerhéi plant diversity, which are
being either actually or potentially threatenededé hotspots are very important
for the evaluation of biodiversity value as whdigture trends of speciation and
endemogenesis, especially within the context obaglclimate change and its
assessment. One of the biodiversity hotspots shedrisidered to be unique on the
global scale is the Mediterranean area. Therespegial value contained in the
still poorly investigated Balkan peninsula whereesal macro-hotspots have been
identified depending on refugial features which éndoeen preserved until the
present in numerous canyons of Dinaric streams. tRerevaluation of actual
values of some of the biodiversity hotspot aredferint approaches, mainly
based on floristic characteristics, are applied.weler, the investigations
conducted within these areas have shown how signifi is the role that
vegetation science plays in the evaluation of mhtalues of the hotspots.

On horizontal and vertical profile of the littorahd middle Dinaric Alps, within
the Neretva river basin which is considered tohmelargest refugium of Tertiary
flora on the Balkan peninsula, communities of highdloristic richness,
endemism, relictness and syntaxonomic diversity ewielentified. These are
communities belonging to the following endemic aatict alliancesCentaureo-
Campanulion, Edraianthion tenuifoliae, Micromerigroaticae, Amphoricarpion
autariti, Moltkeo-Potentillion speciosagAsplenietea trichoman)s Peltarion
alliaceae, Corydalion leiospermae, Bunion alpiniileBion marginatae,
Saxifragion prenjagThlaspietea rotundifolji Cymbopogo-Brachypodion ramosi,
Peucedanion neumayer(Thero-Brachypodietda Pinion heldreichii, Pinion
illyricae, Fraxino orni-Ericion carneae(Erico-Pineteg; Carpino orientalis-
Petterion, Seslerio-Ostryo(Ostryo-Carpinetalia oriental)s Seslerion robustae,
Oxytropidion prenjae, Oxytropidion urumovi, Festuti bosniacae, Seslerion
tenuifoliae, Seslerio-Edraianthion pum(lyno-Seslerietéa

In each of these alliances a great number of endetitd associations was
identified, of which many are stenotopicMifuartio handeli-Caricetum
pollicensis, Amphoricarpi-Pinetum heldreichii, Hedpermo retzdorfiani-
Oreoherzogietum illyricae, Alyssetum moellendeifi&axifragetum prenjaand
Arenario gracilis-Campanuletum hercegovipadll of these associations are
good indicators for the assessment of state, cayryiapacity, threat level,
endemism, rarity, functionality and floristic ricbss, thus, could be used as an
outstanding tool for the establishment of conséwapriorities and monitoring of
global climate changes (associations of the aléanPinion heldreichii,
Oxytropidion prenjaeand Saxifragion prenjag for being highly responsive to
changes in main ecologic parameters, especiatly@no-thermic regime.
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Plant community ecology ofPinus sylvestris L., an extirpated species
reintroduced to Ireland

Jenni Roche, Fraser Mitchell & Steve Waldren

Department of Botany, School of Natural Sciencesy&ssity of Dublin, Trinity
College, Dublin, Ireland

Despite its indeterminate native statBsjus sylvestriss being widely planted in
semi-natural habitats in Ireland. The associategetaion communities had not
previously been described and the conservationevalfi these stands was
unknown. Botanical surveys were carried out at 26tspof P. sylvestris
dominated woodland and scrub throughout the Repudiliireland. Vegetation,
structural and environmental data were recordeda Dere analysed using non-
parametric and multivariate statistical techniquesl a synoptic table was
prepared. P. sylvestriswas found to be a non-specialist in terms of its
environmental tolerances. Beta diversity among pltas was high. The plots
surveyed represented 14.23% of the native floreer@hwas a low level of
constancy of species. Four reasonably well defiregbtation communities were
identified. Soil pH, altitude and slope had impattaoles in defining these
vegetation types and soil pH and altitude influehtieeir species richnesp.
sylvestrisis well established and naturalising in Irish se@iural habitats. The
associated vegetation communities were diversdamted a significant resource
for native biodiversity. Some of the communitiesatéed corresponded with
habitats of international conservation importaridas research has demonstrated
that the communities associated wiRh sylvestrisin Ireland are of conservation
value.
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What controls the species-composition of floodplaigrasslands?

John Rodwelt, David Gowingd, Claire Lawsor, Mike Prossef,
Hilary Wallace® & Owen Mountford®

1Ecological Consultant, Lancaster, U?@epartment of Biological Sciences,
Open University, Milton Keynes, URCentre for Agri-Environment Research,
University of Reading, Reading, UfEcological Surveys (Bangor), Canon Pyon,
Herefordshire, UK Centre for Ecology & Hydrology, Monks Wood Experitaé
Station, Abbots Ripton, Huntingdon, UK

Almost 4000 relevés were collected from wet, tiadlly-managed grasslands
on 18 floodplain sites throughout England. Thesta daere classified using
TWINSPAN into 14 plant communities which were ifested using the UK
National Vegetation Classification and phytosoajital analogues elsewhere in
Europe. The water regime of each sample point wdiitlually modelled and
these models validated against dipwell observatafhwater-table behaviour in
the field. Results show that the mean water regifmeach plant community was
distinct, suggesting that this is a key determirgntommunity composition and
distribution, and can be used to understand pattefnwet grasslands across
floodplains. These results are presented graphiesling the concept of Sum
Exceedance Values, a method for quantifying watginne that is transferable
between sites. Correlating the degree of watertaggixpressed as SEVs with the
mean Ellenberg F-value (as modified for the UK) éacch quadrat gives a clear
linear relationship, suggesting that published ke could be used predictively
for understanding hydrological preferences of vag@t types not included in the
survey. For a sub-set of community types, diffeesndetween phosphorus
availability suggest that this is an important setary factor. Three sites were
studied in detail using repeat sampling of fixedRpoelevés to determine the rate
of vegetation change in relation to known hydrotagjishifts. Results show a
rapid response to increased waterlogging and lbspecies-richness, including
the demise of rare plants. As elsewhere in Eurfbpedplain grasslands are a very
scarce, valuable and still much-threatened habitdte UK and the results have
been used to recommend changes in floodplain mamage within agri-
environment schemes.
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Distance decay in Central European oak forests

Jan Roléek!, Wolfgang WillneP, Franz Starlinget Jana Sadimva®,
Milan Valachovi #, Janos Csiky & Ondiej Hajek!

!Department of Botany and Zoology, Masaryk Univgrdsrno, Czech Republic;
2Vienna Institute for Nature Conservation and Anaty§VINCA), Wien, Austria;
3Bundesamt fur Wald, Wien, Austrfnstitute of Botany, Slovak Academy of
Sciences, Bratislava, Slovaki)epartment of Systematic and Ecological Botany
and Botanical Garden, Janus Pannonius Universigcs Hungary

Similarity of analogous biotic communities dimingshwith distance in nature.
This natural law has been often referred to adddise decay’. Distance decay of
community similarity may result from various geqggn&cal and ecological
processes influencing species co-occurrence in espaed time. Recent
development of large vegetation data bases covéaigg regions enables us to
study distance decay on different spatial scalesianvarious vegetation types.
Thus we are able to approach the causes of spai@tion in community
composition, especially to distinguish betweenatiwn driven by environmental
and geographical factors. In our case study, weyaeé great amount of
phytosaociological relevés from different countrigisCentral Europe to track the
patterns of distance decay in regional oak foresmrounities. We were
particularly interested in two questions: (1) Detdhce decay patterns differ in
different oak forest types? If yes, what could lse ¢auses? (2) Do distance decay
patterns differ in different parts of Central Eueaqr is there one prevailing large-
scale pattern? We have tried to answer the quastismg modern methods of
spatial analysis of multivariate data. Our ressitggest that at the scale of Central
Europe, environmental factors are more importanterd@nants of species
composition of oak forest communities than pure ggephical factors.
Nevertheless, as we discuss, natural patterns aay lheen seriously obscured by
the artefacts imposed by the inconsistent quafitput data coming mainly from
large vegetation data bases.
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Simple method of subset selection from large vegdimn databases
Jan Roleek?, David Zeleny, Milan Chytry* & Anna Szabg

!Department of Botany and Zoology, Masaryk Univgrdirno, Czech Republic;
2Department of Biology, Bakdolyai University, Cluj-Napoca, Romania

Large vegetation databases are now available foousa meta-analyses, which
opens new possibilities for ecological research,abihe same time it opens new
methodological questions. One of such importantstioes is how to select
relevant subsets of data from large database<reift selection criteria yield
differently structured subsets, whose analysis miajd different results and
different ecological interpretations. Since for giraatic reasons we usually seek
simple and explicit selection criteria, but vegetats a very complex entity, there
is a trade-off between simplicity/complexity of eefion criteria and
insufficient/sufficient ecological representatives®f the resulting data subsets.

We have developed a simple method of subset safetttat tries to optimize
costs and benefits of simplicity/complexity of smien criteria. The method
consists of five steps: (1) formulation of a simptierion for relevé pre-selection
(e.g. dominance dQuercus pubesceris the tree layer), (2) ordination (NMDS,
DCA, PCA, etc.) of the whole data set, (3) ext@etdf the scores of pre-selected
(i.e. Quercus pubescem®minated) relevés in n-dimensional ordinationcep#4)
optional elimination of spatial outliers within pselected relevés using outlier
analysis of their ordination scores, (5) final séten of all relevés similar to pre-
selected relevés using n-dimensional convex hallthis manner, we combine
simple and explicit selection criteria with a complselection tool reflecting
similarity in total species composition. We consider method to be the first
approximation and hope that it will be followed lmgher, more elaborated
attempts to solve the problem.
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Diversity of grassland vegetation in the West Carpthians
Zuzana Rozbrojova
Department of Botany and Zoology, Masaryk Univgrdrno, Czech Republic

The West Carpathian flysh zone and the adjacerdri@arpathian sedimentary
basins were chosen for vegetation diversity reseaoncerning mesic meadows,
pastures and montane grasslands. Both regions ianiéarswith respect to
geological bedrock, formed by flysh with alterngtivarious types of sedimentary
rocks. Further, the entire area is variable in dhahtomposition of flysh and
climate. Grassland vegetation of the West Carpashias never been investigated
and classified consistently across particular avemt(Czech Republic, Slovakia
and Poland). Distribution of some vegetation uisittherefore determined by the
state borders. This study aims to describe variatfograssland vegetation and to
determine distribution of particular vegetation @gpin the West Carpathians,
covering the territory of all three countries. Thdataset contained
phytosociological relevés of classédolinio-Arrhenathereteaand Calluno-
Ulicetea Methods comprised clustering and classificati@thhiques and
ordination analysis. Results indicate that the nfattors affecting diversity of
grassland vegetation in the study area are corhedtd mineral richness and
altitude, followed by moisture and nutrient availiyp Beside these, some
vegetation types seem to be determined just by geament practice. Different
management practices may also be crucial for theeldement of specific
vegetation types with distributions determined tagesborders.
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The response of plant functional types ifNardus grasslands to land-use
change in the past 30 years — a study from two lowenountain ranges close
to the Upper Rhine

Michael Rudner
Deptartment of Geobotany, University of FreiburgeiBurg, Germany

During the past 50 years the land use in the Blamlest and the Vosges changed
remarkably but the land use patterns remainedrdiffe In the Black Forest less
productive areas were afforested in large partdirtive areas were used more
intensively. Therefore feWardusgrasslandsNardetalig are left that are used as
pastures like in the past. In the Vosges selectedsaare cultivated intensively
whereas large parts remained pastures or are di¢dndn order to compare
changes of the floristic composition of these deasts depending on land use
modifications across altitudinal zones as well a&soss regions the plant
functional type (PFT) approach is chosen.

Vegetation records from different survey periodsnfrtwo regions serve as
basic data. Additionally, the distribution of spexithat are characteristic for this
vegetation unit is compared on the level of PFTe TPFT as well as the
assignment of species are determined by meanasdifitation of species traits.
The data bases LEDA and BioPop are used as dateesdine frequency of PFT
depending on region and survey period is balancedrder to quantify the effect
of land use pattern on the distribution of PFTsthalance is subjected to an
ordination together with parameters representiegahd use pattern.
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Progress in Charophyte phytosociological survey ithe Guadiana River
Basin (SW Spain)

Trinidad Ruiz Téllez, Gloria Lorenzo Granado & JlManuel Sanchez Guzman

Grupo de Investigacion en Biologia de la ConsemmacUniversidad de
Extremadura, Badajoz, Spain

We discuss how in this case phytosociological databe a useful tool to outline
the importance of the knowledge of the biodiversitymedium-scale pattern. We
have firstly recognized seven phytosociological oestions of Charophyte
subaquatic communities in the Guadiana River Bg&W Spain). They have been
concisely described and grouped into the correspgncategories according to
the classic progression of Braun-Blanquet critePiaysiognomical, structural and
ecological, floristic and biogeographical charasteave been indicated.

The syntaxonomical system:
Charetea fragilisFukarek ex Krausch 1964
Charetalia hispida&sauer ex Krausch 1964
Charion fragilisKrausch 1964
Charetum conniventi¥elayos, Carrasco & Cirujano 1989
Charetum fragilisCorillion 1957
Charion vulgaris(Krause ex Krause & Lang 1977) Krause 1981
Charetum brauniCorillion 1957
Charetum vulgari€orillion 1957
Nitelletalia flexilisKrause 1969
Nitellion flexilis Dambska 1966 em. Krause 1969
Nitelletum confervacea@orillion 1957
Nitelletum flexilisCorillion 1957
Nitelletum opaca€orillion 1957

These associations are Protected Habitats of thmdcldDirective 92/43/EEC
(Code 3140), but in the studied area of Spain tiexe not been included in the
National Inventory of Habitats. Due to actual lamke change we estimate they
can suffer high regression, with consequent lossarfiversity.
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Vegetation assessment with pollen flows study
Bernardo Sabugosa Madetra Helena Ribeird, Mario Cunha & llda Abreu?

1Secgéo Autonoma de Ciéncias Agrarias, Faculdad@iéecias, Universidade do
Porto, Vairao, PortugaI?Grupo de Ambiente, Sociedade e Educacéo do Centro
de Geologia, Faculdade de Ciéncias, Universidad®ddo e Departamento de
Botanica, Porto, PortugaﬁCentro de Investigacdo em Ciéncias Geo-espaciais,
Faculdade de Ciéncias, Universidade do Porto, PdPortugal

In the last years aeropalynological studies becangeof the most accurate, easy
and feasible tool to study vegetation compositfgmenology and shifts related to
climate changes. The most remarkable example sngby the surveying of the
movement oAmbrosia artemisiifoliaover Western Europe.

Entomopalynologial studies using honeybee's paltdtection patterns showed
to be possible to access the presence of morelth@rplants in an area of 113
km?, and in many cases to ascertain its importancthersite flora. The study of
anemophilous pollen flows can indicate the preseaiqgeollen sources of 50 km
from the sampling area.

In the present work we compare the vegetation ofRertuguese regions using
anemophilous and entomophilous pollen flows, emigirap the advantage of
application of these tools to assess the floral pmsition and changes over the
years.
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Calcareous fen vegetation of Latvia
Liene Salmina
Institute of Biology, University of Latvia, SaldspiLatvia

Calcareous fens are rarely found throughout Ladvid there are two main areas
with high concentration of calcareous fens, nantlety Coastal Lowland and the
Abava River Valley and its tributaries. Topogendimnogenous and soligenous
calcareous fens are found in Latvia. The area dedupy calcareous fens and rich
fens associated with them is about 1500 ha. Tre dione locality varies from
several square meters to 200 ha. The largest kicalgareous fen is Platene Mire
(230 ha). Calcareous and rich-fen vegetation wasliai and twelve plant
communities were distinguished and assigned to fatlewing associations:
Schoenetum ferruginei, Caricetum davallianae, Gsttin buxbaumii, Cladietum
marisci, Eleocharitetum quinqueflorae, Chrysohy@niahophoretum alpini,
Caricetum lasiocarpae, Caricetum hostianae, Carioetpanicea@andCaricetum
elatae Two communities, namel@esleria caeruleand Myrica gale dominated
communities, were not assigned to any associafitie. mean species number
varies from 6.3 forCaricetum paniceago 22.6 for Schoenetum ferruginei
Moisture and hydrological regime are the main fetcausing smaller species
number in very wet sites. Abandoned fens still pesthe characteristic species
composition, while in drainage influenced and alweredi fensMolinia caerulea
and different shrub and tree species have outc@dphe majority of fen species.
Calcareous fens are the rarest mire type in Ldie@ause of natural factors and
due to cessation of traditional management and iquev drainage their
conservation status is considered to be unfavoerabl
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On the existence and availability of vegetation datin Europe — results of a
questionnaire

Joop H.J. SchaminéeStephan M. HennekensMilan Chytry? &
John S. Rodwefl

Centre for Ecosystem Studies, Alterra, Wageninggmdssity and Research,
Wageningen, The Netherland®epartment of Botany and Zoology, Masaryk
University, Brno, Czech RepublitEcological Consultant, Lancaster, UK

Almost a century ago Josias Braun-Blanquet developes approach for
vegetation field study, which was explained and olestrated in his famous
handbookPflanzensoziologie. Grundziige der Vegetationskuwid928. At that
time, nobody could foresee what the impact of thisthodology would be for
vegetation science as well as for its applicationature conservation. Thousands
of so-called vegetation relevés have been maddectedl in field books, and
published afterwards in more or less approachataeleaiure. Some twenty years
ago, the software package TURBOVEG was developestéghan Hennekens for
the input, storage and handling of vegetation daitace then, many national and
regional data bases have been compiled, providiegbasis for national and
international classification overviews and othefestific studies. Within the
framework of the European Vegetation Survey, thgative was taken to get an
insight in the amount of vegetation data that hheen collected in Europe
throughout the last century and the amount of tleia has been computerized.
The results of the questionnaire will be presentgdereas some new aspects
concerning TURBOVEG will be shown, e.g. the devetept of a compact
edition for PocketPC and the use of Google Mapgéar-referencing of relevés.
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Species distribution and aggregation/segregation gtarns along a snowmelt
gradient in snowbeds

Christian Schoeh Peter M. Kamme, Philippe Cholef, Zaal Kikvidze* &
Heinz Veit!

Yinstitute of Geography, University of Bern, Swilaed; *University of Teacher
Education, Biology Department, Bern, Switzerlai@tation Alpine J. Fourier and
Laboratoire d'Ecologie Alpine, University of GrerebFrance;*Estacion
Experimental de Zonas Aridas, Consejo Superiomgiedtigaciones Cientificas,
Almeria, Spain

Alpine snowbeds are characterised by a long-lastimayv cover. This key climate
change-sensitive abiotic factor controlling plaifié in snowbeds will alter the
growing conditions until the end of this century determine winners and losers
of climate change among the vascular plant spdaieabiting snowbeds, we
analysed the small scale species distribution patia patterns along a snowmelt
gradient of three weeks within snowbeds in the Swips.

Species richness was reduced to 50% along theegrtatiwards later snowmelt
date. The distribution of species along the snowngehdient allowed the
establishment of five species categories with difié realised niches: the
dominants; three categories of subordinates: thdfénents to snowmelt dates,
the snowbed specialists, and the avoiders of ladewselt sites; and the
transients. The spatial pattern was strongly depeincdbn snowmelt date.
Consequently, aggregation within the categories aegregation particularly
between the two opposing categories, the spesiaistl the avoiders, was found.
Within particular snowmelt dates the associatiornttgpas found between
categories were still similar to those found altimg whole snowmelt gradient, i.e.
aggregation within the categories and between dtegories preferring the early
melting sites, and segregation between categoesicplarly occurring at the
opposite ends of the gradient. Therefore, the gagirey effect of the snowmelt
gradient was enhanced by factors operating atetyed bf single snowmelt dates,
particularly biotic interactions.

In conclusion, the currently existing dominanceéhaf dominants and specialists
in the late melting snowbeds is probably causethbyintolerance of the avoiders
and transients against the prevailing growing cioms. In contrast, the
dominance of the avoiders in the early meltingssit probably due to their
competitive power and the inhibition of the spdstal and the dominants. With
regard to climate change, this means that the awidill take advantage from an
increasing number of suitable habitats due to @ieeatart of the growing season
and from their competitive superiority comparedthe specialists or even some
dominants. Thus, an invasion process will graduakyplace the currently
characteristic snowbed vegetation by alpine gradstpecies. The present study
highlights the vulnerability of the established whed vegetation, a sensitive
indicator of alpine vegetation in general, to climmahange.
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Dynamics of vegetation in natural fir-beech and spuce forests in the East
Carpathian Mts.

Jan Sebesta &idivVeska

Department of Botany, Dendrology and Geobiocoenglddendel University of
Agriculture and Forestry, Brno, Czech Republic

In 2004-2005, vegetation of natural fir-beech (HE%2 m a.s.l.) and spruce
(1265-1385 m a.s.l.) forests in the East Carpashigas repeatedly surveyed on
36 plots in the forest reserve in the MarmaroshsifiaShe plots were originally
established in the 1930s (Zlatnik et al. 1938). Tigective was to assess
vegetation dynamics after 70 years.

The study site is situated in the core area ofGhmathian Biosphere Reserve
in the Zakarpattya province of the Ukraine. Theeran20 plots in fir-beech forest
(Dentario glandulosae-Fagetynand 16 plots in spruce foresCglamagrostio
villosae-Piceetuin The plot sites were chosen by Zlatnik in the G9&nd
methods of our field survey strictly followed histhods. In the 1930s and now
phytosociological relevés were recorded using theuB-Blanquet seven-degree
abundance-dominance scale. Each relevé encompassearea of 100 fn
Vegetation changes between the 1930s and 2004-2@08 studied with
multivariate ordination analysis by CA and CCA nueth.

After 70 years, herb species composition partlynged. In the 1930s 71
species were found. Now 17 original species wetdawnd, but 10 species newly
appeared. We tested the influence of environmdatabrs on changes in species
composition. We assessed the changes in specigsosdion by time span and
altitude, and verified the influence of both faston these changes.

Environmental characteristics were tested by CCikeétl gradient analysis,
forward selection procedure). According to thisqeure, factors most affecting
the variability of species data include altitudé.@%6) and time span (16.3%),
both significant at p < 0.001. In our example weréhaerified that contrast
between plots caused by different altitudes is atntioree times more important
than time span.

In the spruce forest only minor changes in specteaposition occurred after
70 years, but changes were evident in the fir-befechst. Fir-beech forest
exhibited an increase in nitrophilous and helioplsl taxa Rubus idaeus, Senecio
nemorensisagg., Galeopsis speciosa, Impatiens noli-tanger&heir increase
could be caused by nitrogen deposition, but they icdicate a stage of stand
disintegration too. Species that decreased mositfis@ntly are typical of spring
period (e.g. Anemone nemorosa, Helleborus purpurascens, Isopyrum
thalictroideg, so different season of vegetation survey coddbe of the main
reasons for this decrease.
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Alpine and subalpine spring vegetation in the HighTratra Mts (Western
Carpathians): Major types, environmental gradientsand relationships
between vegetation and environmental factors

Lucia Sekulova
Department of Botany and Zoology, Masaryk Univgrdrno, Czech Republic

In the recent years, several studies on wetlanétaéign and ecology were made
in the Western Carpathians. However, virtually nedg was focused on spring
vegetation above the timberline in detail. As maglaterminants of wetland

vegetation variation strongly differ above and keklhie timberline and likewise

between springs and fens, | focused only on thengprin the alpine belt and

analyzed them separately, using new original date fthe field as well as all

available literature data. In the poster, analysésspecies composition and
vegetation-environment relationships are presentddthe aim to show:

(i) Major types of the (sub)alpine spring vegetatiand their syntaxonomical

interpretation;

(ii) Major gradients in vegetation composition;

(iii) Relationships between vegetation and envirental factors.

Numerical classification revealed that on some rgwi fen vegetation
dominated byarnstorfia exannulat@r Calliergon sarmentosurhas developed
and that it is clearly floristically differentiatddbm spring vegetation and belongs
to the Scheuchzerio-Caricetea fuscadass. The spring vegetatiohontio-
Cardamineteaclass, was divided into four distinct groups cepending to the
following associations: Caltho-Dicranelletum squarrosae Had& 1956,
Cardamino opizii-Cratoneuretunfalcati Szafer et Sokotowski 1927Crepido
paludosae-Philonotidetum seriatdtada& & Vana 1971 andCardaminetum opizii
Szafer et al. 1923.

The major gradient in species composition was assut with pH, dependent
on bedrock, and the second most important graaightaltitude. There was only
weak correlation between pH and species richneseofegetation
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The diagnostics of ecological conditions of the gsa vegetation habitats with
use of the coenoflors complex analysis method inage of syntaxonomical
data

Yuri Semenishchenkov
Bryansk State University, Bryansk, Russia

In Sudost-Desna watershed area (Bryansk Regionsi&@usFederation) 47
associations, 16 subassociations and 14 variasignasl to 20 alliances, 15
orders, 8 classes of grass vegetation, and 13 bashderivative communities
were described according to the Braun-Blanquet cgmbr. Phragmito-
MagnocariceteaandMolinio-Arrhenathereteare syntaxonomically most variable
classes. For the diagnostics of habitat condit@tnthe level of associations and
alliances the complex coenoflors analysis in spd&yntaxonomical data is used.
A floristic variety of associations is lead witheusf statistical methods. The
‘relative specific syntaxon diversity’ (Mirkin etl.a2004) diminishes on the
gradient of increasing soil humidity, defined ore thasis of indicator values
(Ellenberg et al. 1992). The least specific comriesiappear in habitats with
soils rich with mineral nitrogen.

According to results of the cluster analysis of etagion beta-diversity it is
established that syntaxa of the xerophytic and wersphytic meadows
(Scabioso-Poion,  Hyperico-Scleranthion, Koelerion auglae, Festucion
valesiacae alliances) have high floristic specificity. The dmgphytic and
mesohygrophytic bottomland vegetation (others ratkes), on the contrary, forms
single ecological and floristic space. With use ftife cluster analysis
syntaxonomic ecotones are selected: at the levdlll@nce — associations of
Cynosurion at the level of association — associafiomo-Allietumetc.

The geobotanical and ecological analyses are |&u wgie of spectra method at
the level of alliance. The concepts of ‘floral elmti (Walter 1977, Walter &
Straka 1970, Kleopov 1990), ‘type of area’ (Meusehl. 1965) and ‘polyzonal
floristic complex’ (Bulokhov 2000) are used. Theespa of dry meadow
coenoflors demonstrate the steppization from #lepecurion to Festucion
valesiacaealliance. Spectra of life forms (Raunkier 1936ry@bryakov 1964)
and ecobiomorphs (Lavrenko & Sveshnikova 1965)ectfthe distribution of
communities in a wide range of ecological condiiowell determine habitats of
associations, as confirmed through indicator values

The coenoflors are differentiated in accordancé wie habitats conditions and
can be used for phytoindication. The coenoflors mem analysis demonstrates
the syntaxon independence, floristic and ecologidginality.
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Development of indicator values on the basis of egpt-statistical methods
Bulat Shagiev & Tatiana Rogova
Department of General Ecology, Kazan State Unitgriazan, Russia

At the present time bioindication methods and iattic values are widely used in
environmental monitoring. Despite critical statemseaf many researchers about
the simplification of ecological responses of ptart a complex environment and
discrepancies between indicator values and actall fneasurements, species
indicator values are very effective in environmémtssessment of habitats and
irreplaceable at studying spatial models of distidn of species and
communities.

For this study, we used 5035 phytosociologicalfaim the FLORA database
covering the territory of the Tatarstan Republice Thformation from the FLORA
database was transformed in the following sequemerix of species (columns)
by plots (rows); system modification species abuedacoding; creation of the
species sample, where species are met in more7tipdots, and the selection of
plots containing more than 7 species. As a re@#84lots have been selected.

At the second stage we carried out an ordinationgu€A (Correspondence
analysis) method based on the algorithm by Lege&dteegendre in statistical
environment R. For better interpretation of CA aix#germation about ecological-
coenotic groups (ECG) and Ellenberg indicator valvere used.

Arrangement of species along the CA1 axis has tedlgagular distribution. In
the left part of the axis there are species of&lplroad-leaved and mixed forests
and peat bogs. Species of steppe meadows and st@gpsituated on the opposite
part of the CAL axis. Such distribution of speqiesmits to interpret it as an axis
of complex factor combining optimal conditions cdifitats and climatic zonal
features.

Along the second axis (CA2) species are distribfitech aquatic, riparian and
wet meadow species on the one side of the grattiesgecies of shrub steppes in
stony habitats on the other side and forest spétidse middle. Thus, CA1 axis
can be interpreted as an axis representing thetumeigactor. Since CA2 axis
reflects influence of one certain factor, it is gibte to develop indicator values
for moisture on this basis.

In this study an attempt of application of ordipatiaxes for creation of
indicator values is undertaken. Further there islgact of algorithm development
using various standard methods of data classifinatvhich will combine all
available information on ecological properties gfecies: data from species
ordination, indicator values of Ramensky (1956)nhda@lt (1977), Tsyganov
(1983) and Ellenberg et al. (1991), actual fieldameements and expert
evaluations. As a result, statistical data proogsgermits to create indicator
values which reflect requirements of species toirenmental factors more
precisely in conditions of certain region.
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Quantitative investigation of turlough vegetation —preliminary findings
Nova Sharkey, Sarah Kimberley & Stephen Waldren

Botany Building, School of Natural Sciences, Ursitgrof Dublin, Trinity
College, Dublin, Ireland

Turloughs are temporary lakes over karst limestbiag fill and empty mainly in
response to groundwater fluctuations. They areudwd as Priority Habitats on
Annex | of the EU Habitats Directive (92/43/EEChdaare also protected as
Groundwater Dependent Terrestrial Ecosystems uth@eEU Water Framework
Directive (WFD) (2000/60/EC). Ireland is, therefoumder obligation to conserve
and maintain these valuable habitats. Turloughs subjected to regular
inundation with calcium-rich groundwater, exertimdpighly selective pressure on
their biota, which has resulted in the unique flarad fauna of these ecotones.
Regular zonation of vegetation is evident in tugles, which is related to depth,
frequency and timing of inundation.

As the initial phase of a three-year project, fisldveys were carried out in a
number of turloughs over two field seasons, recgrdiplant species
cover/abundance (using the Domin scale), along witfiormation on mean
vegetation height, amount of grazing and/or poagtand type of herbivores
present. The relevé data were then analysed usuligation and hierarchical
clustering.

Preliminary results indicate the presence of discvegetation units occurring
in areas with a similar flooding regime, grazinteimsity and soil type. A range of
species and vegetation types were found in diffenetoughs, dependant on soil
type, flooding regime and management.
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Expert system approach for investigation and modetig of long-term forest
dynamics

Galiya Shaykhutdinova & Anatoly Saveliev
Kazan State University, Kazan, Russia

Making the expert systems based on the GIS datsh@sens a possibility of
solving a broad spectrum of problems in geosystgmaghics modeling and
palaeolandscape reconstruction. Experience of txpgstem forming for
reconstruction of forest-steppe region vegetatiomedng long-term dynamics,
based on the long history of region settlement glothal changes of climate is
described.

The complex of forest-steppe ecological systemdamdscapes of boreal
ecotone is caused by a climatic boundary — tramsiti hydrothermal factor value
through 1. Moisture deficiency causes potentidiaibidity of a forest cover. Long-
term forest dynamics in the Holocene, sensitivgltdal climate changes, is also
directly connected with a condition of anthropogerinfluence. Wars and
migrations determined variability of demographiwsture of human population
and as a result the irregular development of tleasamat modern forest-steppe
regions lasted for millennia. Therefore, definitioh climax conditions on the
particular local sites vegetation becomes a diffipuoblem. The computerized
spatial information and modern GIS technologiesvallo solve this problem.

Expert system is a complex of databases definiegstate of research object,
formal solving rules of the decision choice set audtware for their check.
Ability to predict on the basis of a set of fornsalving rules is the basic property
of such systems. Traditional expert systems asghmehoice of one of known
alternatives, which complicates forecasting of raltisystems properties. In
geographical space of ecotone objects property nitiefi for accurate
determination of numerical borders is obviouslyyvdifficult to establish. Rule
formulation in clear language for expert is alsgamant. Formalization method
for verbal descriptions of qualitative charactécistand expert’'s confidence level
in statement validity is necessary. At a case stexligal variables of fuzzy logic
(Zaden 1965) were used. This approach allowed ngistg forecast estimations
even when rules were insufficiently authentic, #malforecast was inconsistent.

By attribute data collecting from GIS layers iregular grid (step of 400 m) the
spatial information database of rather stable (elef factors) and temporarily
changeable (dated settlements of ancient farmersjommental parameters was
formed. Rules were developed on literary and copteary record analysis,
modern and retrospective maps and plot studying.

The expert system determines applicability of thies in each knot of a grid
and sums the working rules estimations. Receivedctst results in terms of
conventional values of reliability of forest presefabsence produced forest
vegetation distribution maps for several time slots
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Review of the classes of the vegetation of Ukraine

Yu.R. Shelyag-Sosonko, V.A. Solomakha, Ya.P. Digutv. Dubyna,
T.P. Dziuba, A.A. Kuzemko, D.M. Yakushenko & T.Dol8makha

M.G. Kholodny Institute of Botany, National Acadevhpciences of the Ukraine,
Kyiv, Ukraine

The last edition of The syntaxonomy of the vegetation of Ukraimas published
12 years ago (1996). During this period much pregreas taken place in the
Ukrainian phytosociology, due to the increase ie tiumber of researchers,
accumulation of numerous relevés, creation of ptogoological database and the
special edition for publishing phytosociological ppes. The publication of
multivolume edition Vegetation of Ukrairiehas begun, and the following
volumes have been publishe&lpine vegetation(2000, 2002), Higher aquatic
vegetatioh (2006) and Halophytic vegetation(2007). During this period the
knowledge on vegetation diversity of the countrns hacreased. In total the
diversity of the Ukrainian vegetation comprises 6lasses: chasmophytic
vegetation — 6 classes, alpine vegetation — 6,tequegetation — 7, vegetation of
fresh-water marshes, fens and bogs — 5, tempeeathlands and grasslands — 3,
psammophytic vegetation — 3, steppes, xerothermicpetrophytic vegetation —
5, halophytic vegetation — 9, woodlands and scrdfi ,~synanthropic vegetation —
9 classes. In works on the basis of geobotanitedés new classes of vegetation
which have not been mentioned before for the tagribf the country are listed,
particularly Adiantetea Br.-Bl. 1948, Rhizocarpetea geographidVirth 1972,
Verrucarietea nigricantiswirth 1980, Charetea fragilis Fukarek ex Krausch
1964, Utricularietea intermedio-minori®ietsch 1965soéto-LittorelleteaBr.-BlI.

et Vlieger in Vlieger 1937Rhamno-Prunetedivas Goday et Carbonell 1961,
Quercetea robori-petraeaBr.-Bl. et R. Tx. 1943Erico-PineteaHorvat 1959 and
Pulsatillo-Pinetea sylvestri®berd. 1992.
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Comparison of an estimation efficiency of the envanment conditions by
different ecological scales in the forests of Sowthn Urals

Pavel Shirokikh

Institute of Biology, Ufa Scientific Center, Russi&cademy of Sciences, Ufa,
Russia

Today many ecological scales are available. Mogufaw scales in Russia are
those by E. Landolt (1977), H. Ellenberg (1974) &ni. Tsyganov (1983). The
author compares how these scales reveal ecolagigalarity of forest vegetation

of the South-Ural region (SUR). Three ecologicakdignts, temperature,
humidity and nutrients, are used as test models dstimation of scale

applicability.

17 associations of SUR natural forests (6 assodiaton each gradient), which
have been based on 776 relevés, are included ieshenodels. For comparability
the three scales were transformed to uniform rasfgeandolt's scale. As the
basic criterion of estimation quality of communhtgbitats was used: conformity
of change of quantitative estimations on scaleassfociation sequence along
ecological gradients; conformity of the receivedireations of those ecological
modes which are specified for these estimations.

Out of the coenoflora of 17 associations of the SoiRsts (667 species), the
species list of Landolt’s scale contains 377 sgef#.5%), of Ellenberg’s scale
362 species (54.3%), and of Tsyganov's scale 48diap (74.1%).

Estimations of all scales under examined factorgemse along ecological
gradients. The scales of Ellenberg and Tsyganowestioslightly inaccurate
estimation for factors of humidity and nutrientdamot always corresponded to
ecological conditions which are specified for thesémations.

For the factor of temperature the most accuratienabns were received on
the scales of Landolt and Tsyganov. On Ellenbesgale for the factors of
humidity and temperature some shifts in the sequiahang ecological gradients
occurred.

It should be also noted that representativene§sygfanov’s scale by quantity
of species for the SUR forests is higher thanasctise of the other scales.

On the interval Tsyganov's scale a mean value hwhys coincides with
species ecological optimum which can be displaoeahy of the edge value of the
scale. Therefore this scale is less accurate thaless of Landolt and Ellenberg
which give species optima on each gradient.

Thus, our investigations allowed to compare appliits of the three scales for
estimation of forest habitat conditions in the stadea. The Landolt’s scale seems
to be more effective in comparison with scales driberg and Tsyganov, with
respect to the accuracy of ecological modes aridyatol differentiate them.

This investigation is supported by the Russian Fah&undamental Science
(grant 07-04-00030-a).
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The occurrence of arctic-alpine species within higimountain plant
communities in relation to enviromental factors, functional types and
phytogeography

Ivana Sibikova & Jozef Sibik
Institute of Botany, Slovak Academy of Sciencestjdva, Slovakia

High mountains of the Carpathians embedded witinénather European mountain
ranges are characterised by various geologicaldo&dmiscellaneous climatic
and soil features contribute to an exceptional almlity of habitats, including
refuges that provide optimal conditions for highkitatle plants. Under specific
conditions a diverse mosaic of vegetation typeslbged with an abundance of
relic and endemic taxa. The landscape heterogeaedyisland phenomenon play
important role in structuring of the plant commiest

The evaluation of individual vegetation types skiobé done on the basis of
complex knowledge and should follow not only therifitic composition of
phytocoenoses and ecological characteristics, lsat the general evolutionary
assembly rules connected with phytogeography o$peeies.

This contribution serves a view on processing oft@sociological relevés
together with phytogeographical, functional andlegical data, paying particular
attention to phytogeographical elements in theaflof the Western Carpathians,
life forms of individual taxa and Ellenberg indioatvalues. We used selected
high-mountain plant communities of the Western @#rians with abundant
arctic-alpine species as an excellent model sysitéms. contribution also handles
with the distribution of arctic-alpine taxa withihe Western Carpathians and their
abundance in individual vegetation types.

We worked with more than 43,000 samples taken ftbenSlovak National
Vegetation Database. We used physiognomic parasnétucture), qualitative
and quantitative parameters (presence/absencelgmificant components (life
forms, chorological elements), abundance of plamtcies and relations among
them (spatial pattern) to test the differences betwindividual vegetation types
with significant abundance of arctic-alpine speckesurteen alliances (from the
classedAsplenietea trichomani€aricetea curvulae, Carici rupestris-Kobresietea
bellardii, Elyno-Seslerietea, Loiseleurio-Vaccimiat Montio-Cardaminetea,
Mulgedio-Aconitetea, Salicetea herbaceamd Thlaspietea rotundifol)i as
classified in individual volumes d¢flant communities of Slovakiaere compared
with respect to abundance of chorological elemergpecies richness,
environmental factors and species composition.

The abundance of arctic-alpine species was sigmifig correlated not only
with the European high-mountain element, but al$th whe occurrence of the
Carpathian or Western Carpathian endemic taxa.idlaed phenomenon of the
highest mountains gave rise not only to formatiérreduge for relic taxa, but
according to plasticity of individual taxa, the sambitats also provided suitable
conditions for speciation and hence became theeehendemism.
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The evaluation of floristic diversity of forest communities situated in the
vicinity of mining subsidence reservoirs based onhytosociological data

Edyta Sierka, Damian Chmura& Tadeusz Molenda

'Department of Geobotany and Nature Protection, rsity of Silesia,
Katowice, Poland?Institute of Nature Conservation, Polish Academgdténces,
Krakéw, Poland®Department of Physical Geography, University oéSi,
Sosnowiec, Poland

The objects of the present study are forest comtiesnilocated in the
neighbourhood of anthropogenic water reservoirses€hwater reservoirs were
formed in land depressions in areas of former ugrdend exploitation of coal in
The Upper Silesian Industrial Region in Poland. ®bgctive of the investigation
was to determine the patterns of distribution aruecies diversity of
phytocoenoses in the vicinity of human-induced posal mine subsidence
reservoirs. The data, in percentage intervals s€war plant cover (the scale: 0%,
10%, 20%...100%), were sampled along transects paighendicularly to the
margin of water basins towards adjacent woodlafke.basic sample plot was an
area of 25 rh Within forest communities nearby subsidence theservoirs in
total 45 phytosociological records were collecfBide syntaxonomical names and
affiliation of species were adopted after Matusekiz (2001). Additionally, soil
samples were taken in order to estimate envirormh@oinditions. The obtained
data were analyzed using commonly applied nhumeneghods: classification (a
method of minimal variance aiming at distinguishirggetation units) and
ordination (DCA and CCA to show variation of phytenotic systems against the
background of habitat conditions). The multivariatalyses and non-parametrical
tests revealed significant dependence of floristienposition on physical and
chemical soil traits. The important factors turreed to be C/N ratio and humidity
as well as phosphorus content. With a distance fimanks of subsidence
reservoirs the contribution of particular plant dtional types of species changes,
e.g. share of hygrophilous plants decreases, whdrequency and abundance of
forest edge and woodland species increases. Theemirdorest communities
surrounding anthropogenic water reservoirs form tigbaarrangement of
vegetation along environmental gradient as follolsion glutinosaealliance—
Alno-Ulmionalliance— Carpinion alliance— Quercion robori-petraeaalliance.
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Weed vegetation in northwestern Balkans: diversityand differentiation

Urban Silc!, Sava Vrbrianin?, Dragana Bo#i?, AndrazCarni' &
Zora Dajt: Stevanou 2

Yinstitute of Biology, Scientific Research Centréhef Slovenian Academy of
Sciences and Arts, Ljubljana, Sloverfisaculty of Agriculture, University of
Belgrade, Zemun, Serbia

The data on weed vegetation of the western Ballaringula (surveyed between
1939-2006) was applied to study changes in speciegositon. A large dataset
of arable weed vegetation (2426 relevés afterifidresampling) was compiled
and analysed with direct and indirect ordinatioegression and beta diversity
analysis. Five environmental variables (Altitude,eaSon, Year, Crop,
Phytogeographical region) were used for determibirmgd-scale changes in weed
species composition. The most important paramstg@hitogeographical region
and the second is crop type. Altitudinal and sealsgradients were found as less
important, although significant, what contradicke tresults from Central and
northern Europe. Therophytes were more common iimg@nd in cereals, and
declined by the end of the 20th century. Hemicrppides increased in that
period. Beta diversity is higher in cereals and mem while decline along
altitudinal gradient as in Central Europe was nutesved. In southern part of the
study area thermophilous species are shifted iigehn altitudes. The results are
discussed in relation to similar studies in nonthamd Central Europe.
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Perennial ruderal vegetation of the Czech Republic: a new vegetation survey
Deana Simonovéa
Department of Botany and Zoology, Masaryk University, Brno, Czech Republic

A high number of vegetation units of perennial ruderal vegetation have been
distinguished in the traditional phytosociological system of the Czech Republic
(Moravec et al. 1995, Red list of plant communities of the Czech Republic and
their endangerment). Due to inconsistent delimitation of these units, which often
differed among various authors, the revision of the recent classification system
was done. A large data set of relevés was extracted from the Czech National
Phytosociological Database and geographically stratified. The procedure of
formalized reproduction of an expert-based vegetation classification was applied.
By means of the Cocktail method, sociological species groups were defined.
Consequently, formal definitions were created using these sociological species
groups and also using species dominance. Syntaxonomical classification of the
ruderal vegetation commonly classified in the classes Artemisietea vulgaris and
Agropyretea repentis was revised. Finally, only one class Artemisietea vulgaris
including four alliances (Onopordion acanthii, Dauco-Melilotion, Convolvulo-
Agropyrion and Arction lappae) was accepted for the monograph Vegetation of
the Czech Republic. In comparison with the last Czech phytosociological survey,
17 associations (instead of 25) were distinguished. Associations with poor floristic
differentiation and a disputable occurrence in the country were omitted. Revision
of nomenclature of syntaxa was done.
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Patterns of floristic differentiation of riparian f orest vegetation along a rural
to urban gradient

Maria Skepetari, Stella Kokkini & loannis Tsiripai

Department of Botany, School of Biology, Aristatlgversity of Thessaloniki,
Thessaloniki, Greece

The aim of the present work is to study the rigasiagetation along the section of
Pinios River which runs through the urban and pdpan (rural) area of the city
of Larissa (central Greece). In total, 58 relevésensampled. The relevé data set
was analyzed by means of classification (TWINSPANY ordination (DCA).
Passive explanatory variables, such as Ellenbeligdtor values, data recorded in
the field and plant species biological traits wased in DCA in order to help the
interpretation. The significance of the correlasioof the explanatory variables
with the first two DCA axes was evaluated using #ahs Tau correlation
coefficient. The values of explanatory variablesreveompared between the
distinguished groups of relevés by means of theriviathitney U test.

The main gradient of the riparian vegetation dédfaration followed the
transition from the urban to the rural environmértte environmental variables
presenting the highest significant correlationshvihtis gradient were Ellenberg
indicator values for light and acidity, riparian getation width, ground
inclination, presence of garbage and amount adrlitAmong species biological
traits, urbanity, percentage of oligohemerobic a@aduhemerobic species, and
percentage of aliens were highly significantly etated with the vegetation
gradient. In conclusion, our results suggest thetrehse of disturbance and
increase of riparian vegetation width will contributo the conservation and/or
restoration of the riparian vegetation of PiniogeRiin the study area.
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The classification of grassland communities to theigher syntaxonomical
units in Slovakia

Iveta Skodova & Monika JaniSova
Institute of Botany, Slovak Academy of Sciencestjdava, Slovakia

During the last three years, formal definitionsgréssland associations of the
classesMolinio-Arrhenatheretea, Festuco-Brometeand partly theNardetea
strictae were performed. In many cases, the classificaifotsome associations to
the alliances is ambiguous and different in théonal syntaxonomical reviews of
European countries. Out of the database of phyiolegical relevés from the
Slovak Republic, only relevés classified to thesgland associations based on
formal definitions were chosen. The clusters caontg relevés of individual
communities were used for numerical classificaiod ordination in order to find
the relationships between them. For further inetgifon of the individual
clusters, the average Ellenberg indicator valuegii® relevés of each cluster were
used for the ordination analysis. Based on theltesaf the analyses, the
classification of several communities to the alties was re-evaluated.
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The effects of the northeast monsoon on the altituidal distribution of
vegetations in Taiwan

Guo-Zhang Son§ Chyi-Rong Chiod, Jui-Han Chienl, Chang-Fu Hsieh
Tze-Ying Cherf & Ho-Yih Liu *

School of Forestry and Resource Conservation, Katidaiwan University,
Taipei, Taiwan?ZInstitute of Ecology and Evolutionary Biology, Netal Taiwan
University, Taipei, Taiwan‘Department of Nature Resource, National I-lan
University, I-lan, Taiwan®Department of Biological Science, National Sun Yat-
sen University, Kaoshiung, Taiwan

In Taiwan, it has been considered that altituddisiribution of vegetation differs
around the island due to thermal variation assediatvith latitude, the
Massenerhebung effect and the northeast monsood pirievailing in winter.
Vegetation distribution of three watersheds locatespectively in the north,
central and south Taiwan was analyzed to elucidia¢e influences of those
environmental factors on the distribution patteofigplant species. Plant species
that were found in the three watersheds occurretyatficantly lower altitudes in
the north than in the other two watersheds. Florisomposition of plant
communities in the northern watershed was simitathiose of the other two
watersheds at higher altitudes rather than thosleeirsame altitude zone. Species
richness decreases monotonically along the altinidjradient both in the central
and southern watersheds, whereas species richeegs n the 1500-2000 m
altitudinal band in the northern watershed. Alllgses for altitudinal distribution,
floristic composition and species richness indidateat the differences between
the central and southern watersheds were slighttéd in northern Taiwan are
wetter and colder because of the cold and moisbaitught by the northeast
monsoon wind prevailing in winter. However, thelueihces of the northeast
monsoon wind can barely reach the central and souttvatersheds due to the
blockage of the Central Mountain Range. Conseqyetite northeast monsoon
wind is considered as the most influential factar [bwer altitudinal distribution
of species and vegetation in the northern watershid relatively high species
richness recorded in the 1500-2000 m band of thehemm watersheds is
attributed to the joining of those species fromhleigaltitudes. If the latitude effect
and Massenerhebung effect are truly present in drgiwnore sample sites and
sample sites located further south are needed tectdéheir relatively weak
effects.
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Festuco-Brometea communities in southeastern Bulgaria
Desislava Sopotlieva
Institute of Botany, Bulgarian Academy of Scien8edia, Bulgaria

Semi-natural grasslands of different types in seastern Bulgaria were studied
according to the Braun-Blanquet approach. A totahber of 349 relevés were
collected during 2004-2006 and analyzed using TVWAAIS and Cocktail
method. The variety of associations within theaalies was recognized after
reviewing all available literature. The aim of tistudy is to determine the
syntaxonomic diversity within thé&estuco-Brometealass in the region. The
vegetation of 148 relevés belongs to dry grasslaofdg¢wo alliances, five
associations, three subassociations and one uffieldsscommunity. The
Festucion valesiacaeKlika 1931 is represented by as®&otriochloetum
(Andropogonetuinischaemi(Krist. 1937) |. Pop 197%ypicum Apostolova &
Meshinev 2006 andasperuletosum cynanchicasubass. nov.; asgrestuco
valesiacae-Stipetum capillataeSillinger 1930; ass.Medicagini-Festucetum
valesiacae Wagnet941; assTrifolio arvensis-Festucetum valesiacass. nov.
and Chrysopogon grylluscommunity. TheSaturejion montanadHorvat 1962
alliance is represented by agfuphorbio myrsinitae-BotriochloeturtMyrsino-
Ischaemetuin R. Jovanou 1955 medicagini rhodopaetunsubass. nov. The
associations are characterized ecologically andsfically. One new association
and two new subassociations are proposed. Witlextbeption oBotriochloetum
ischaemj all associations are reported for the first tifoe Bulgaria. The close
relation betweerFestuco-Brometeand Koelerio-Corynephoretein the studied
region are also discussed.
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Invasions byRosa rugosa and Hippophaé rhamnoides and their habitats on
the Baltic coast of Russia

Alexey N. Sorokin, Victoria V. Bondareva & Valentih Golub

Institute of Ecology of the Volga River Basin, Rarsg\cademy of Sciences,
Togliatti, Russia

The consequences of adventitiol®osa rugosa Thunb. and Hippophaé
rhamnoidesL. invasion in coastal plant communities of thesfan Baltic Sea
coasts are considered. The phytocoenoses domifgteRlosa rugosareduce
species diversity. The Ellenberg light values iastih communities decrease with
increasing cover of rose. The findings were congbavith similar data obtained
by M. Isermann on the German North Sea coast. Negaffects ofRosa rugosa
invasion are compensated by protecting sand coast érosion. Compared to
rose, sea-buckthorn has less influence on thesflorcomposition of coastal
phytocoenoses and their environment.
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Causalistic distribution of Styrax officinalis within its Italian enclave
Francesco Spada, Laura Casella & Emiliano Agrillo
Department of Plant Biology, Sapienza UniversitiRofme, Roma, Italy

Styrax officinalis(Styracaceapgis an outstanding species in the taxonomical and
phytogeographical assessment of the Italian pelgn#uexhibits a very narrow
range around 42° latitude, with populations conedat on the hills bordering at
east the Tyrrhenian subcoastal lowland known as d&of@ampagna. Disjunct
stands occur South of the city of Naples, on thmped of a coastal ridge
(peninsula of Sorrento) at 41° N. The ltalian pagiohs apparently represent the
westernmost Europaean outposts of a major Aegaetehan-Palestinian range-
bulk, but their native character is not universabceptedStyraxis successional
in local communities of transitional sub-Mediterean deciduous to
Mediterranean evergreen sclerophyllous forest. &ynsites are likely to be
permanent communities exhibiting savanoid physiognaand relic traits, in
which its most frequent associates Adropogoneae, Carpinus orientalis, Cercis
siliquastrum, Pistacia terebinthualong withQuercus pubescerssl. andQ. ilex
While the density of its populations is increastoglay, Styrax hardly spreads
outside its historical narrow range despite ofdpparent suitability of the ruling
(macro-)climatic conditions. In order to approahfstissue, a causalistic analysis
of its Italian range is attempted here using a @gistical approach. Whether or
not its stands are native, the parameterisationthig phytogeographically
intriguing species might be useful to enlight theestion of its restricted local
range and of its observed migrational immobilitlpra with the contribution to
more realistic outputs in outlined future enviromta scenarios based on
predicted changes in the distribution of cruciaaes.
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Phytosociological database of non-forest vegetatiamf Croatia
Zvjezdana Stati¢
Bedekovina, Croatia

Phytosociological research of vegetation in acaocdawith the Braun-Blanquet
methodology has been carried out in Croatia fouual80 years. The foundations
of vegetation science were established by Ivo Hoesrad Stjepan Horvati
followed by many botanists, resulting in numerobgtpsociological publications.
A phytosociological database of non-forest vegetatdf Croatia has been in
construction for several years. The TURBOVEG pragigused for the input and
storage of data. So far, 5610 relevés and more 113000 records of plant
species-locality have been collected. Variousattds are associated with each
relevé, the most basic being: literature sourcee daf sampling, locality,
coordinates, relevé area, exposition, inclinatimegetation cover, name of
community, type of management. Best covered bydtta are grassland, water,
marshland and halophilous vegetation. For thesestyqf vegetation almost all
available relevés have been collected, while thalbdese of ruderal, weed and
other types of non-forest vegetation is still iegaration.

The grassland vegetation of Croatia shows gredodiial diversity. To date,
about 110 associations of grassland vegetatiorkmogn, and a total of 3350
relevés have been entered into the database. Bhedpeesented communities are
those of theMolinio-Arrhenathereteaclass. The most widespread association is
Arrhenatheretum elatiorjsn broad terms.

Water and marshland vegetation is represented B9 t€levés. Most of the
data belongs to th&hragmito-Magnocaricetealass, and the most frequent
marshland association Fhragmitetum australis

The database of the halophilous coastal vegetatfoGroatia embraces 510
relevés. The most widespread is the vegetationasitime rocks that belongs to
the associatioPlantagini-Limonietum cancellati

Other types of non-forest vegetation are represebie 710 relevés in the
database.

Since the vegetation syntaxonomic system in Croatiaeither unified nor
processed by numerical methods, the current dagabéls serve for further
phytosociological investigations, various ecolobicmalyses, as a basis for
protection actions, and for many other aspectegétation research.
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The classPhragmito-Magnocaricetea in Croatia: classification, ecological
conditions and threats

Zvjezdana Stafi¢
Bedekowina, Croatia

In Croatia, the classPhragmito-Magnocariceteaembraces the marshland
vegetation of stagnant water, stream banks andinedepressions with periodic
floodwater. Phytosociological research of marshlaaedetation has been carried
out in accordance with the Braun-Blanquet methagipl&o far, 820 relevés have
been collected and stored in the database.

Marshland vegetation of the claBeragmito-Magnocaricete@ Croatia covers
the orderPhragmitetalig three alliances -Phragmition, Magnocaricionand
Sparganio-Glycerion fluitantis- and a total of 40 communities. The alliance
Phragmitioncontains the following 17 associatiodgoretum calami, Butometum
umbellati, Cladietum marisci, Cyperetum longi, Emietum fluviatilis,
Glycerietum maximae, Oenantho-Rorippetum, Phradomie australis,
Phragmiti-Typhetum minimae, Sagittario-Sparganietuemersi, Scirpetum
lacustris, Scirpetum litoralis, Scirpetum maritincirpetum tabernaemontani,
Sparganietum erecti, Typhetum angustifalisend Typhetum latifoliae The
alliance Magnocaricion contains 17 communitiesCaricetum acutiformis,
Caricetum buekii, Caricetum elatae, Caricetum gliaci Caricetum otrubae,
Caricetum paniculatae, Caricetum rostratae, Carigat vesicariae, Caricetum
vulpinae, Eleocharitetum palustris, Eleocharitetumiglumis, Galio palustris-
Caricetum ripariae, Hydrocotyle-Caricetum elataehdfaridetum arundinaceae,
Carex randalpina community, Iris pseudacorus community, and Juncus
subnodulosugommunity. The allianc&parganio-Glycerion fluitantisontains 6
communities: Apietum nodiflori, Glycerietum fluitantis, Glycetien plicatae,
Leersietum oryzoidis, Nasturtietum officinaliand Veronica beccabunga
community.

The best-represented marshland community in thabdae isPhragmitetum
australis followed byGalio palustris-Caricetum riparia@ndCaricetum gracilis
Diversity of marshland vegetation and of the appeing plant species is
considerably higher in inland Croatia than along Aldriatic coast.

Through the process of numerical classificatiowas found that most clusters
correspond to specific associations of marshlargbtation, but do not confirm
the division in higher syntaxonomic categories,. iadliances and orders.
As regards the ecological conditions in habitatsnerical analysis indicated that
variation in marshland vegetation is mostly affdctey nutrient content, soil
reaction, soil moisture, water depth, and type ahagement.

Since marshland vegetation belongs to the mostrgedlad habitat types, the
main threats could be considered to be: naturakession expressed by
overgrowth by scrub and woody species, absenceaosfimg, fragmentation of
habitats by the construction of roads and otheedaibj drainage of marshes, and
loss of moisture from the habitat caused by watesmregulation.
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Vegetation, biodiversity and nature conservation irScotland — making the
links

lan Strachan
Scottish Natural Heritage, Inverness, UK

The historical basis for nature conservation intod was the protection of
special sites, an approach strengthened with tipdementation of the Habitats
Directive and Natura 2000. Site selection has heased to a large extent on
vegetation survey and classification. The UK Biadlsity Action Plan introduced
a wider approach in 1995 with action plans for ptyohabitats and species.
Overwhelmed by hundreds of action plans, we an@drio apply an ‘ecosystem
approach’ to rationalise habitat and species coaien in Scotland. What role
can vegetation science and ecology play in thisgss?
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Possible influence of global climate change on watld plant species diversity
Katetfina Sumberova

Department of Ecology, Institute of Botany, Academ$ciences of the Czech
Republic, Brno, Czech Republic

The current models of global climate change for t@nEurope predict the
increase in mean annual temperatures, more freqeentrence of hot summers
and extreme climate events (e.g. storm rainfalls foods) and in some regions
also strong decrease of sum of precipitations. Stltdinges can have large
consequences for the frequency of individual p&gcies and communities in the
landscape and for their large-scale distributiottgpas. On the regional level,
large shifts in plant species diversity can be Hiypsised. Wetland plants,
especially annual species of exposed pond botterisaguatic macrophytes, are
very sensitive to the changes in their environméfeny of these species are
characterised by large inter-annual variation ieirthfrequency and biomass
production, depending on the temperature and ptatign fluctuations. It applies
especially for the occurrences in limiting condioon the border of species’s
distribution range: only in the climatically exciptal years or areas these species
can be detected. In the Czech Republic, the exanmgllesuch species are (1)
species with (sub)atlantic distribution, e.Mlyriophyllum alterniflorum and
Littorella uniflora, (2) species most frequent in boreal zone, Muphar pumila
andPotamogeton praelongué3) native thermophilous species, frequent inmvar
regions (S Europe, subtropic zone), elgndernia procumbensand Wolffia
arrhiza and (4) thermophilous neophytes, eAgolla filiculoidesand Lindernia
dubia The species of the first and second group oet@entral Europe in humid
and relatively cold uplands, two latter groups aepresented only in warm
lowlands. In the last decade, some rare thermophilepecies were more
frequently documented in the Czech Republic. Thauation of exceptionally
hot and dry summers favors thermophilous species disadvantages species
intolerant to warm waters, quick substrate dedsigabr low atmosphere
moisture. Also many common wetland species, Eygha latifolia, Lemna gibba
andCeratophyllum demersurmrofit from high temperatures in hot summers.sThi
is reflected in their faster growth and increasbiofnass production. The species
not possessing the ability of more intensive growtth increasing temperature
can be outcompeted from the stands. An evidentleeoflescribed plant diversity
changes in the Central European wetlands alreaidiseiowever, in many cases
climate-dependent changes are strongly modifiedthgr processes, particularly
by eutrophication and management. Therefore, inptieeictive climatic models
of plant species and community distribution andedSity special attention to other
factors should be paid. Thus, the databases wijle amount of phytosociological
relevés containing also data about environmentaaiiagement are useful for the
analyses of the spatio-temporal changes of the floxd vegetation and their
causes.
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Possibilities in using indicator values for explaiing vegetation classification
on different scales

Anna Szabé
Babe-Bolyai University, Cluj-Napoca, Romania

Using Ellenberg values in the interpretation ofssléications is problematic,
because it can only be done by averaging the valdewever, in large scale
surveys, where older literature data are often ,ugechn be the only available
method for describing the quality of the environmeBy this presentation we
intend to examine the suitability of these valuethie interpretation of the clusters
on three different levels/scales — local (abouk®&®), microregional (about 100
km?) and regional (about 700 BjnThe clusters were obtained by classification of
the Carpinionalliance relevés.

Results show that using ecological indicator valigspecially temperature and
humidity related ones) on local level does not dpréxtra information, as local
species pool is too uniform even in case of difiergypes. However, if we
investigate larger areas, the gradients descripegtblogical indicator values are
more suitable than using objective values (e.gouarclimate parameters).
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Vegetation as an indicator of river degradation basd on survey in Great
Britain and Northern Ireland

Krzysztof Szoszkiewicz& Francis Hugh Dawsoh

Agricultural University in Pozné Poznai, Poland;*Centre for Ecology and
Hydrology, Wallingford, UK

The river vegetation was surveyed in Britain andtNern Ireland. More than one
thousand phytosociological relevés were recordedalysis supported by
TWINSPAN revealed 73 major vegetation types, cfa@ssimostly as associations.
The environmental conditions were described by @B8ables, which included
geographical and morphological features as welivas water quality parameters,
watershed geology and land-use information. Theiremmental matrix was
subjected to principal component analysis (PCA3dmpress data without losing
much information and simplifying the representatidine identified vegetation
communities and environmental data were interrdlatéth some descriptive
analysis based on the mean value, analysis ofn@i@ANOVA) and also by the
multivariate Canonical Correspondence Analysis (ECAbundance of plant
communities was evaluated against ecological veasab enabling the
communities to be ordered against particular envirental factors. Analysis
showed that eutrophication is the major gradieterdegining development of the
river vegetation. The macrophyte vegetation wasifggantly differentiated by
water quality, as well as by hydromorphology, gepdyy and land use. To some
extent, geological data also reflected the diffeedion pattern. All of these
ecological factors were linked with processes dfaphication. It was also found
that different vegetation groups indicate appareattion to the river conditions.
The strong influence of trophy level was confirmadcase of typical aquatic
communities as well as for bank vegetation and disgophyte and algae
assemblages. Analysis enabled classification oferrivphytosociological
communities in the oligotrophy-eutrophy gradientviding them into five
categories.
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Numerical analyses and syntaxonomical revision ohe oak woodland
communities of Anatolia

Emin Ugurlu & Jan Roleek?

!Department of Biology, Celal Bayar University, Msaj Turkey?Department of
Botany and Zoology, Masaryk University, Brno, CzRelpublic

The paper brings a syntaxonomic revision of Anatolbaks forest vegetation
based on numerical analyses of large amount ofésleboth published and
unpublished. Many relevés of oak dominated vegmtatvere involved. The

relevés were georeferenced and analyzed using madethods of multivariate

statistics, including direct and indirect ordinatso TWINSPAN and

agglomerative cluster analyses. The revealed greliend relevé clusters were
ecologically and geographically interpreted.
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Grasslands of theArrhenatherion elatioris and Cynosurion cristati alliances in
Slovakia

Eva Uhliarovd, Monika JaniSova& Karol Ujhazy®

lFaculty of Natural Sciences, Matej Bel UniversBgnska Bystrica, Slovakia,
2Institute of Botany, Slovak Academy of SciencestjdBava, Slovakia3,FacuIty of
Forestry, Technical University in Zvolen, Zvolelgv@kia

Grasslands of thérrhenatherion elatiorisLuquet 1926 andCynosurion cristati
Tixen 1947 alliances belong to the agriculturallgstimportant semi-natural
vegetation of Slovakia. Till now more than 2000 faspciological relevés of
these alliances have been stored in the Slovalopégblogical database (CDF).
They were ordered by the authors to 13 associatbAsrhenatherion elatioris
and to 6 associations @ynosurion cristatialliance. The plant community of
some relevés in the database was not identifietigoily as a consequence of
unclear borders and relationships between syntaxa005-2007, syntaxonomic
revision of the above mentioned grassland alliamees done within the scope of
projects Classification and ecological differentiat of the mesophilous and
xerophilous grassland communities in the Slovak phthe Western Carpathians
and Formalized classification system for identiiica of grassland vegetation.
During syntesis of grassland vegetation many problappeared, for example
different classification of some plant communitiesSlovakia and other European
countries, unclear borders between syntaxa, diffenenderstanding of the
association content by the authors of relevésAfter checking reasonability of
the hitherto described associations in Slovakia aatling up more specific
borders between the problematical syntaxa eighfoidhg associations were
accepted within the analysed alliancestrhenatherion elatioris alliance —
Pastinaco sativae-Arrhenatheretum elatioRassarge 1964Ranunculo bulbosi-
Arrhenatheretum elatiorisEllmauer in Mucina et al. 1993Poo-Trisetetum
flavescentisKnapp ex Oberdorfer 195Anthoxantho odorati-Agrostietum tenuis
Sillinger 1933 and.ilio bulbiferi-Arrhenatheretum elatioriRuzickova 2002, and
in Cynosurion cristati — Lolietum perennisGams 1927,Lolio perennis-
Cynosuretum cristatand Alopecureto pratensis-Festucetum pseudoviha®isz-
Nagy 1957. For the accepted grassland communitemal definitions were
proposed for application in the electronic idengfion system of grassland
vegetation.
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Differentiation of calcicolous beech forestsGephalanthero-Fagenion
suballiance) in Slovakia

Mariana UjhAzyova & Karol Ujhazy?

!Department of Applied Ecology, Faculty of Ecology &nvironmental Sciences,
Technical University in Zvolen, Zvolen, Slovakiagpartment of Phytology,
Faculty of Forestry, Technical University in Zvol@volen, Slovakia

Calcicolous beech forests belong to the most speith forest communities of
Slovakia. Their proper classification and delimdaton the suballiance level is
important not only for basic research but also fature conservation, because
they are included in the Natura 2000 unit Mediodpaan limestone beech
forests.

A national data set of beech-forest relevés has bempleted recently. Slovak
TURBOVEG database (more than 40 000 relevés) ceepr8396 relevés with
Fagus sylvaticaoccurrence, however, only in 1792 relevés beedlercachieves
over 25% in the tree layer. According to the origiauthors’ classification on the
association level, it is possible to assign 96&w&s with beech occurrence to the
Eu-Fagenion 595 to theCephalanthero-Fagenigré5 to theAcerenionand 40 to
the Galio-Abietenionsuballiance. The rest of relevés was classsifrdgl on the
Fagion alliance level or to other alliances, maiflilio-Acerion, Carpinionand
Luzulo-Fagion

Diagnostic species for four suballiances Fdgion alliance were defined
according to the fidelity measur@ephalanthero-Fageniois the best floristically
differentiated suballiance (especially Ggrex alba, Sorbus ariagg.,Campanula
rapunculoides, Vincetoxicum hirundinaria, Lasenpiti latifolium, Calamagrostis
varia and Cephalanthera rubra On the other hand, a single speci@entatria
bulbifera is found to be diagnostic fd&u-Fagenion Results obtained from the
original authors’ classification were compared vé#veral formalized approaches
used recently for beech forest classification imdpe: TWINSPAN classification,
Coctail method and delimitation by predefined diagtic species selected
regarding the Ellenberg indicator values. Sharprasd average fidelity of
Cephalanthero-Fageniorunit within the Fagion alliance were used for the
classification method evaluation. Further detaitsnparison of the traditional and
formalized classifications and their feasibility r fothe suballiance level
classification are discussed.
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Changes of aquatic macrophyte vegetation: study fim a river basin in
Slovakia

Milan Valachovi !, RichardHrivnak®, HeleneDtahefova! & Jan Ripka

Ynstitute of Botany, Slovak Academy of SciencestjdBava, Slovakia;
2DAPHNE - Institute of Applied Ecology, BratislaBigvakia

Changes of diversity, abundance and distributioacpfatic macrophytes between
2000 and 2007 were observed in a 4.5 km long secfithe Turiec river between

MosSkovec and Socovce villages, downstream otd@kiwater reservoir. The river

has a typical basin character, the surroundingsieage is formed mainly by

agricultural areas or semi-natural meadows andupest Average annual

discharge is 6-8 ffs and average annual water temperature is abdi@.11

We selected river sections with more or less smhijairological and ecological
status, human impact and species distribution. &theriver section, all
macrophytes were sampled and the Plant Mass Esti(RNIE) was assessed
using a five-level scale (from rare to very abunjlaBased on the PME data,
following numerical derivatives were calculatede tRelative Plant Mass (RPM;
%), the Mean Mass indices (MMT — mean mass totdl MO — mean mass
occurrence; range from 1 to 5) and distributionoréd; ratio between MMT and
MMO; range from 0 to 1). The ecological status loé study area of the Turiec
river (in the sense of Water Framework Directiv®@B80/EC) was expressed as
the Module macrophytes (MMP) ranging from 0 (baatust) to 1 (high status)
only for hydrophytes.

In comparison to 2000, total number of macrophinie®007 increased from 25
to 35, although only amounts of amphiphytes andgigites were changed.
Number of hydrophytes increased from 11 to 12; siw@Elodea canadensis a
single new species. RPM of hydrophytes represdmtsnmiajor part from all
recorded species (95% and 80% in 2000 and 200pgecteely), and it was
changed for most hydrophytes. The most significdrgnges were detected for
Myriophyllum spicatumfilamentous algae (decrease) dhdtamogeton crispus
(increase). BesideBPotamogeton crispusind bryophytes, MMT more or less
decreased for all other hydrophytes. In 2007MMT decreased from 16.46 to
14.5. On the other hand, sum of both amphiphytdshafophytes MMT increased
twice (7.4 and 14.1 in 2000 and 2007, respectiveWjthin hydrophytes,
Batrachiumspecies (includindd. aquatileand B. trichophyllun), Myriophyllum
spicatumand Potamogeton crispugrere ubiquitous (d > 0.5) in 2000, whereas in
2007 onlyBatrachiumspecies an®otamogeton crispusther species had more
or less clumped distribution (d > 0.5). In all tenBatrachiumspecies belonged
to the most frequent species of the study areattzgid abundance was relatively
high (MMT > 2.5). When comparing both studied yeatstribution ratio of
Batrachiumspecies increased and achieved almost maximune \dlu= 0.96).
The poor ecological status (MMP = 0.378 and MMP.338 in 2000 and 2007,
respectively) of surveyed river section was asskdseing both years, however, a
slight decline of quality based on aquatic planés wbserved after seven years.
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The impact of mining activities on the vegetation ssociations in the
surroudings of Baia Mare town (Maramures County)

Camelia Varga, Leonard Mihaly-Cozmuta, Monica Mayia
Anca Mihaly-Cozmuta, Oana Rosca Mare

North University of Baia Mare, Baia Mare, Romania

This paper is a case study of physical and chensi@ddility of a tailing pond
under 20-year preservation. During this period tatign installation was
extremelly unsatisfying. In Maramures County, tlat spot area of non-ferrous
mining industry, over 20 tailings ponds are locateadny of them still active. A
special situation can be noticed near the cityaiiBJare, where in the same area
there are three tailing ponds, one of them beindeurpreservation. Aspects
related to soil characteristics (structure, pagtisize, porosity, texture, mineral
composition, etc.) associated with vegetation dyinarare presented. Chemical
reactions that occur due to chemical compositionpohd’s dam and their
pollutant impact on environment are also preserRegults of pond's biological
rehabilitation are discussed.
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Shrub discriminant traits of the Mediterranean maquis
Laura Varone & Loretta Gratani
Department of Plant Biology, Sapienza UniversitiRofme, Roma, Italy

Mediterranean maquis is largely distributed in tediterranean Basin; it is
dominated by evergreen sclerophyllous and drougbtant semi-deciduous
species. Mediterranean maquis structure results &amixture of different shrub
species making dense aggregation. Shrub composititects different species
adaptive strategies to cope with stress factorspanticular with high air
temperature and low water availability. Neverthglethe structure of shrub
species affects the microclimate beneath and ardlieich, and it determines a
heterogeneous light environment within the shrulower affecting leaf
morphology of the co-occurring species. Thus, theckes aggregation and their
position in a shrub depend on their light level @dhility and size. The main
objective of this study was to analyse shrub stmactof the Mediterranean
magquis, developing along the Latium coast near Ro8pecies aggregation
pattern was also considered. The following pararsetere analysed: total shrub
and crown height, shrub crown volume, and LAI. Sgemeasurements included:
height, total leaf area per plant, specific leafaa(SLA), leaf area mass (LMA),
leaf tissue density (LTD), and leaf longevity. Mictimate either within or around
shrubs was measured. The results on the whole limetethe impact of shrub
size on microclimate, determining a patchiness iafaclimatic variations. Shrub
volume defined three different shrub sizes: sniaB#£1.5 ni), medium (13.1+4.8
m°) and large (34.9+8.8 $n Most of the shrubs (86%) were formed by many
species (up to a maximum of ten) and the othershiby one species. Among the
most frequent species co-occurring in shrubs faona€istus incanud.. had the
highest frequency, occurring mainly at the outetnpast of the small shrubs. On
the contraryErica arboreahad the lowest frequency occurring mainly in tugé
shrubs. Moreover, considering leaf morphologicaits; the results underlined a
low shade tolerance df. incanusand a high drought tolerance Bhillyrea
latifolia L. and Quercus ilexcharacterised by the highest LMA, LTD and leaf
longevity. Thus, considering the structural and photogical trait combination,
associated also to a short leaf longevly,incanusshould not be competitive in
response to air temperature increase in the Meditean Basin. Variations in
shrub structure might be the first response to alobhange affecting
Mediterranean maquis species composition. Becaudsehis understanding,
Mediterranean maquis shrub structure and speciescaarrence might help to
forecast the effects of new climatic conditions tme Mediterranean-type
ecosystems.
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Biodiversity in the calcareous grasslands northwegif Sofia
Kiril Vassilev & lva Apostolova
Institute of Botany, Bulgarian Academy of Scien8edia, Bulgaria

These results are preliminary as a part of PhDigh&he study area includes low
mountains and hills of average altitude of 950 nme Tkarst landscape is
characterized by diverse structures. The vegetaisorrreferred toFestuco-
Brometea Based on 126 relevés, the floristic diversity poises 421 vascular
plants. A significant share of recorded flora (35)4is referred to sub-
Mediterranran or Mediterranean floristic elemenEuro-Asiatic and Euro-
Siberian elements are represented by 23.5%. Thefepecies are distributed in
a large variety of floristic elements. Two localda®9 Balkan endemic species
strengthen the general impression that the regsoa refuge of considerable
floristic diversity. The origin of such diversityhauld be tracked out in the history.
The studied xerophytic grasslands are of seconatégin and have developed for
thousands of years. The study region is a partaifitd 2000. The results can be
used for a management plan preparation.
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Nardus stricta grasslands in the Balkan Range (Bulgaria)
Nikolay Velev & Iva Apostolova
Institute of Botany, Bulgarian Academy of Scien8edia, Bulgaria

This study represents the diversity ardus strictagrasslands in the Balkan
Range in Bulgaria and contributes to the natioregetation classification in
accordance with the Braun-Blanquet approach. Thelysis based on 336
phytocoenological relevés containing matgrass. Nigaleclassification is made
using the JUICE software. Two associations are tifietd: Nardetum strictae
Greb. 1950 andPlantagini atratae-Nardetum strictaéSimon 1957) nom. nov.
within the classedardo-CalluneteaPreising 1949 anduncetea trifidiHad& in
Klika et Had& 1944, respectively.
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Bioassay experiment for assessment of site produdty in oak forests
Irena Vesela, David Zeleny, Ching-Feng Li & Milahy@ry
Department of Botany and Zoology, Masaryk Univgrdrno, Czech Republic

Local productivity of forest stands could be estedaby soil analysis or by
analysis of herb layer biomass. However, both sggves have some weak points.
Soil chemical analysis gives information aboutdiantity of nutrients in soil, but
cannot reveal their real availability for plants.dontrast, the content of nutrients
in herb biomass can be highly dependent on spezegosition (due to the
differences in nutrient utilization by different expes). In addition, biomass
production depends on light and moisture availbili

A promising method for estimating soil nutrient dadility is a bioassay
experiment, which has been successfully used irraéwstudies dealing with
grassland vegetation. We decided to test this @opron forest vegetation, using a
set of samples from oak forest stands stratified@lthe gradient of productivity.
We set up a greenhouse experiment based on plaftiagish Raphanus sativus
subsp.sativug in soil samples taken from these plots. The athges of this
bioassay experiment are unlimited moisture conaliicequal light availability,
constant climatic conditions and lack of intersfiecicompetition. After
harvesting, oven-dried biomass of radishes was iy and analysed for
nutrients content (N, P, K and Ca).

So far we have only some preliminary results basedata from only 50 plots.
We analysed the relationship between data obtdméibassay experiment, data
based on forest biomass, soil data and other eicald@ctors measured in plots.
Results of the control experiment indicate thatghawth of radish is limited by
the availability of phosphorus. Multivariate regies model reveals that the most
important explanatory variable for the biomassaafish is soil reaction, probably
because in our sampling covered mostly forests cidica soils where the
availability of phosphorus increases with pH. Boddish biomass and herb layer
biomass are significantly correlated with conceidraof total phosphorus in soil.
However, there is no significant relationship bewéiomass of the radish and
biomass of herb layer, because other factors, aadight, moisture and species
composition play also important role.
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Imprints of history in vegetation of abandoned landcape
Jaroslav Vojta, Martin Kopecky & Lucie Drhovska
Department of Botany, Charles University, Prahag€rRepublic

Recently accelerated landscape changes offer aortopjty to reveal basic
mechanisms forming vegetation on the long-termes@aid in the landscape
context. The changing landscapes represent sordeokinnintentional long-term
experiments. Despite the fact, that the initial dibons and factors of these
‘experiments’ cannot be manipulated, they can béeas$t partly traced using
historical sources and modern GIS analysis. Heee swmmarize results of our
studies of early successional forests. The cuwegetation was interpreted with
help of historical sources (mainly historical magsd aerial photographs) and
environmental factors were derived from digitaMvelion model. The studies were
conducted in the Doupovské hory Mountains, a regfiat underwent large-scale
abandonment in the 1950s and provides unique apmtytto address the
following questions:
- Does the vegetation of early successional forfedlsw similar gradients as in
the ancient forests?
- Is the environmental variability induced by fornteman land use still causing
variability in current vegetation?
- Is the vegetation development influenced by histdiiandscape structure?

We found that the vegetation of early successidosdsts reflects similar
environmental gradients as the vegetation of ahd@ests but it partly reflects
also the former land use. There is vegetation #fpaf abandoned villages,
pastures, meadows, and arable fields. Also chemiibproperties vary according
to past land use. Nevertheless, the differencesdagt land use types significantly
vary among different areas. Hence, former land afects the vegetation
variability but its particular effect depends oresific conditions in the areas such
as different management practices, species poolsootbinations of abiotic
factors. The distribution pattern of some spec#édtects the historical landscape
structure. They are restricted to sites continyoosVered by woody vegetation or
migrate only slowly to surrounding new forests, ve@es others are widespread.
Hence, the migration rates differ broadly amongciEseand these differences can
substantially influence the vegetation development.

We conclude that investigating past land use isialzle tool to interpret
vegetation patterns as it reflects disturbancemesgj suitable habitat patterns and
nutrient budget in the past. For these reasondjittterical context should not be
neglected in vegetation research. Moreover, itvall@redicting the diversity of
future vegetation arising in currently changingdscapes.
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How to express topographically complex landscape wegetation data
analysis?

Marie Vymazalova
Department of Botany and Zoology, Masaryk Univgrdirno, Czech Republic

Searching for main ecological gradients is a tiail focus of phytosociological
studies. Some of them try to find explanation afetation patterns through easily
determined variables variables such as aspecte,skltitude, land forms and
indices generated from geographic information sgsteTogether with Ellenberg
indicator values, these are the most common areh dfte only environmental
variables tested. Many authors also use varioupdeature indices and energetic
balance calculation (radiation, heat, hill shadeathindex, skyview, potential
direct solar irradiation) as indirect charactecstf topoclimate which can play a
crucial role in vegetation distribution.

However, interpretation of these indirect environtaé variables need not
perfectly reflect the major variation in vegetatidiecause plants and vegetation
are affected by complex microclimate parametere aim of this study was to
compare some temperature, irradiation and heateésdivith phenological data
measured in the field, using the example of twormilleys of Moravian Karst
(Czech Republic). Varied topographically complerdscape characterized by
narrow V-shaped valleys deeply incised into a litmes plateau is a remarkable
feature of this area.

The source dataset of 50 phytosociological relevss sampled in August 2006
in both potentially extremely warm and extremeliddeabitats. Each relevé had a
size of 10 x 20 m and contained records of all wkscplants and their cover
values. During early springs of 2004—2006 phenaclalgbbservations were done
in the same sites. Shifts in phenological develogmeere categorized into five
stages, from phenologically most advanced to melstygd habitats. The stage of
phenological development of each sample plot wsilzded as an average over
all phenologically recorded species stages. Variod&es were calculated for
each sample plot and passively projected on theemid®d correspondence
analysis ordination diagram.

The main gradient in ordination diagram (1st axss)significantly better
associated with phenological vegetation developntiean with indirect indices
calculated from relief models. The same pattern foaad for all the years when
phenological observations were done.

In conclusion, indirect environmental variablescoédted from GIS models
have a very limited interpretation capability irceiconditions in comparison with
field phenological observations.
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Global change effects on seedling recruitment in gsslands
Camilla Wellstein

Institute of Ecology, Evolution and Diversity, J. 8betheUniversity, Frankfurt,
Germany

European grassland ecosystems belong to the mesikesgich and at the same
time the most threatened habitats. Seedling rexeuit is of high importance for
the successful establishment of new plant populafithe maintenance of present
populations and thus for species diversity in thasesystems. Climate change, in
combination with the impact of land-use changel ldd to new issues within the
key processes of seedling recruitment.

To test for the effects of climate and land-usendgeaon three characteristic
grassland specie®ifnpinella saxifraga, Leontodon autumnadisd Sanguisorba
officinalis) | established two experiments.

First, | established a pot experiment with manipataof watering regime and
litter coverage to investigate how predicted shift@recipitation affect a plants’
performance at the start of the life cycle. | amaty whether the effect of litter
changes with i) the relative position of seedsdsemn top of litter vs. below), ii)
water availability (from humid to intermittently y); and iii) whether the response
to water availability and seed position varies aghspecies.

Second, | investigated the effects of differentdlaise practices and additional
experimental disturbance treatments on seedlimgiteent in grassland stands in
a two-year seed addition experiment. Sampling pl@tsnf) with 32 randomly
arranged subplots (0.13nwere set up in 20 grassland fields. Species weven
separately with a density of 100 seeds/0Zimmtwo disturbance treatments (no
disturbance, 100% topsoil removal) and under faffer@nt land-use treatments
(mowing, silage mowing, meadow-pasture, grazing).

In the pot experiment, seedling emergence showttlé liesponse to litter
position under humid conditions across speciesolmrast, under intermittently
dry conditions seedling emergence depended heaxilylitter position. This
suggests that species ability to cope with stréssfiotic conditions becomes
more context-dependent under predicted climatiaigha and in turn that effects
of land-use become even more important.

In the field experiment, additional experimentatdibance with destruction of
the sward (experimental gap) had stronger poséffects on establishment rates
compared to disturbance effects of actual land-Uibese facilitative effects of
gaps indicate microsite limitation in the recruitthacross all land-use practices.

These findings indicate an increase of micrositétéition in the recruitment of
grassland species due to three reasons: climatgehalated drought, land-use
change related effects of litter, and land-use gharlated decrease of gaps in the
sward.
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Analysis of dispersal limitation in the Austrian Alps using phytosociological
data

Wolfgang Willner, Stefan Dullinger & Dietmar Moser
Vienna Institute for Nature Conservation and Anafy6/INCA), Wien, Austria

There is increasing awareness that many plantepecé not in equilibrium with
their current environment. Dispersal limitationpeeating across various temporal
and spatial scales, have been invoked as an inmpodaurce of such
disequilibrium. Accordingly, inter-specific diffenees in the degree of ‘range
filing’ have been shown to be correlated with ftiogal traits of the respective
species, in particular with those related to dispercapacities. However, a
comprehensive investigation of the extent to whalpine species fill their
potential ranges, has not been accomplished yehdrstudy presented here we
want to examine (1) the extent to which plant speaf alpine grasslands fill their
potential range as predicted by habitat distributitodels which are based on the
assumption that species are in equilibrium withr@ntr environmental conditions,
and (2) if differences in range filling can be eaipkd by species functional traits.
Most studies focusing on supra-regional dispeisatdtions are based on floristic
data using grid sizes of many square kilometresntuntainous areas like the
Alps, however, the environmental conditions witloine grid cell are extremely
heterogeneous. Thus, distribution models derivednfthese data are not very
reliable and tend to overestimate the environmeargblitude of species. We try
to overcome this limitation by using species presedata available from a
phytosociological database which contains at ptes&r4,200 relevés of alpine
grasslands. Only for a small amount of relevésui@te geographic coordinates
are available. Most relevés are spatially represeby GIS polygons which have
been derived from the source literature manualblygon sizes vary from a few
hectares to several square kilometres. By intdrggttiese polygons with altitude,
slope and aspect (data which are available for stiralh relevés) using a digital
elevation model, the spatial accuracy of plot lmret can be increased. Site
variables for the distribution modelling are dedveither directly from source
literature or by map-overlay of the polygons witlS@ayers. For large polygons,
average values (in the case of metric variablesthervalues which cover the
largest part of the polygon are taken. In the fatise, a test of plausibility is
made (especially for geological data). The accucddhis estimation process will
be tested by mimicking the procedure using samptgs pwith well-known
coordinates.

Quantification of range filling will be done by c@aring the modelled
distribution with data of the floristic inventory Austria. Therefore, modelling of
the potential range and quantification of the dctaage filling will be based on
two independent data sets, using their respectieagths (high spatial resolution
versus complete coverage of the study area).
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Tall-herb fringe communities on forest edgesTrifolio-Geranietea sanguinei
Th. Muller 1962) in the northern Ukraine

Dmytro Yakushenko

M.G. Kholodny Institute of Botany, National Academfisciences of the Ukraine,
Kiyv, Ukraine

The results of the first investigation of the tadirb fringe communities of the
Trifolio-Geranietea sanguineirh. Miller 1962 class in the northern Ukraine
(Polissya) are presented. Tall-herb fringe comniemion forest edges have not
been studied till now in the Ukraine. An investigatof this type of communities
is important for completing data on European vegeiadiversity in the eastern
part of the continent and due to their specifie fiol landscape ecological structure
and maintanance of biodiversity level.

Syntaxonomical differentiaton, phytocoenotic, systécal, biomorphological
structure and ecological peculiarities of thHeifolio-Geranietea sanguinei
communities are studied. Their syntaxonomical diitgr in the region is
determined, which consists of 4#4sotiacions of 2 alliances of 1 order. Besides, 2
associations are divided into 2 subassociations Jarmdliance is divided into 2
suballiances. Eight associations are recordedwadarehe Ukraine.

Biological spectra of the associations show thdyqaopic herbs prevail, but
lignose biomorphs are also common. As to the ldemks hemicryptophytes
prevail, although many species are phanerophy@skamaephytes. The specific
character of the forest edge communities is thegieace of rhizomatous species.
The analysis of ecological strategies is made.

Edaphic and hydrological conditions of the fringetbpes of the region are
analyzed by the method of synphytoindication (usinglogical indicator values).
Communities of the Trifolio-Geranietea sanguineiclass are mesophytic
subacidophilous mesotrophic-semieutrophic hemipitious hemicarbonato-
phobic-acarbonatophilic coenoses, which form, tolwaless fertile and more
acidic conditions, the following serie$rifolio-Astragaletum cicerReichhoff in
Hilbig et al. 1982 >Campanulo bononiensis-Vicietum tenuifoli@&&ausch in Th.
Muller 1962 >Origano-Vincetoxicetum hirundinarid€olbek et Pdfcek 1979 ex
M. Wojterska 2003 >Geranio-Trifolietum alpestri§h. Miller 1962 > Yicietum
sylvaticae Oberd. et Th. Miller in Th. Muller 1962 Agrimonio-Vicietum
cassubicaePassarge 1967 Frifolio medii-AgrimonietumTh. Mdller 1962) >
Trifolio-Melampyretum nemorosi{Passarge 1967) Dierschke 1973 Sedo
maximi-Peucedanetum oreoselBizeg 1983 ex Macicka-Pawlik et Wilarska
1996 + Veronico officinalis-Hieracietum muroruniKlauck 1992) > Lathyro
montani-Melampyretum pratendfassarge 1967. The distribution of communities
in the region is mapped and four rare assotiati@fined.

The investigation was made thanks to financial suppf the Ministry of
Education and Science of the Ukraine as the grfatfiteoPresident of Ukraine No.
F13/67-2007.
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Pattern of local plant species richness along theagient of landscape
topographic heterogeneity: result of spatial massffect or shift in microsite
environmental conditions?

David Zeleny, Ching-Feng Li & Milan Chytry
Department of Botany and Zoology, Masaryk UnivgrBino, Czech Republic

Topographic heterogeneity has important consequeefarespatial configuration
of habitats in a landscape — increasing topograbéierogeneity brings different
habitats close to each other. An important questgomow will be microsite
species richness influenced by aggregation of uarlmbitats in its vicinity. Both
empirical and theoretical studies documents thatramsite species richness will
increase with increasing heterogeneity of the surding landscape, and this
relationship is usually attributed to the spatiass effect (species can grow in
unfavourable habitat due to dispersal link with fh&pulations in favourable
habitats nearby).

Here, we analyzed the relationship between miosjiecies richness and
topographic heterogeneity of the surrounding laagdecusing a stratified data set
of 2551 forest relevés from the Czech National Bégtiological Database. The
results show that while some vegetation types anerapecies-rich if surrounded
by a heterogeneous landscape (e.g. both thermoghémd acidophilous oak
forests), some are less species-rich (beech aimeréorests) and yet others do not
show any pattern (e.g. oak-hornbeam forests). preation of this pattern as a
result of the spatial mass effect is supportednigyanalysis of habitat generalists
and specialists: simulation models predict thatartgnce of spatial mass effect is
higher in communities with higher proportion of gealists, and oak forests have,
compared to other forest types, relatively highpprtion of habitat generalists.

However, parallel analysis using Ellenberg indicatalues (EIVs) offers an
alternative explanation of the revealed patternsHows that, generally, soil
reaction in various vegetation types is higher étehogeneous landscapes, while
stand productivity (estimated through EIVs for rerts) has an ambiguous
pattern — in high-productive vegetation types @r@ases with heterogeneity, while
in low-productive types it decreases in heterogaadandscapes. We argue that
using known empirical relationships (monotonic @asing richness-pH and
hump-shaped richness-productivity relationship)esth shifts in ecological
characteristics of microsites may themselves empthie changes in species
richness within particular vegetation types.

Topographic heterogeneity is a special case ofrenwiental heterogeneity,
having causal link to other types of landscape rbgeneity, e.g. through
topoclimate, natural disturbances, soil conditionsintensity of human impact.
Our study indicates that observed relationshipwden microsite species richness
and topographical heterogeneity of the surroundtimgiscape can be interpreted
both as a result of spatial mass effect and thé& &himicrosite ecological
conditions. We offer these explanations as comphtang rather than alternative.
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Wet meadows of the alliancéMolinion and their environmental gradients in
Slovenia

Igor Zelnik & AndrazCarni

Institute of Biology, Scientific Research Centréhef Slovenian Academy of
Sciences and Arts, Ljubljana, Slovenia

The main objective of this study was to examine résationships between wet
meadow plant communities of thdolinon alliance and their environmental
conditions in Slovenia. The ecology of these comitiegiwas analysed in detail.
The study provides the data on the vegetation andanmental parameters, the
significance of parameters for the plant specieswpmsition, most important
environmental gradients and differences betweent gammunities. In all plots
the vegetation was recorded and soil parametere wwealysed (pH, plant-
available P and K, Nt, organic C, C/N ratio, exajeable C&, Mg*, K*, N,
H*, electrical conductivity and base saturation). édtltonditions were also
considered (e.g., mean annual temperature andpjfiatitin, humidity index,
mean Ellenberg moisture and nutrient value) to peskible correlations as well.
Vegetation was classified by means of multivariataster analysis, while
vegetation-site relationships were examined witlealigradient analysis (CCA).
Six associations from théolinion alliance Gelino-Molinietum, Plantagini
altissimae-Molinietum, Carici davallianae-Moliniety Gentiano-Molinietum
litoralis, Junco conglomerati-Betonicetumand Sanguisorbo-Festucetum
commutatag were identified and analysed. Soil reaction wdentified as most
significant environmental parameter explaining thariation of the studied
vegetation. There are several statistically sigaift differences in site conditions
between the communities (pH, moisture, nutrientustand C#). The studied
associations represent clearly defined ecologic#su
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Supervised classification of phytosociological datasing artificial neural
networks and random forests

Véclav Zouhat & Klara Kubo$ov&?

'Forest Management Institute, Brno, Czech Reputiliepartment of Botany and
Zoology, Masaryk University, Brno, Czech RepuBRECETOX (Research
Centre for Environmental Chemistry and Toxicolodmo, Czech Republic

Vegetation classifications have been traditionatiseated with the use of
unsupervised classification methods such as cluamtadysis or TWINSPAN.
These methods produce entirely new classificatadrihe input phytosociological
data sets. However, if there is an establishednsermich as national vegetation
classification, clusters derived by unsupervisedhods from particular data sets
rarely match the established vegetation units pyfeTherefore, recently there
has been an increasing attention paid to the agijgit of supervised classification
methods which are applicable for matching relev@ghe units of established
classifications. Some promising tools for supewis#assification have been
developed in the field of algorithmic modelling. the context of vegetation
classification, recent tests using a classificatibzech grasslands demonstrated
the utility of one of the techniques, artificialural networks (ANN). However,
other algorithmic techniques such as random fo@¥ can be equally useful or
even better.

We addressed two questions: (1) What is the diffee in accuracy of
supervised classifications produced by artifici@ural networks and random
forests? (2) Do these methods perform better witbcies presence/absence or
with percentage cover data? The data set usetlifostudy included 5822 relevés
of forests vegetation from the Czech Republic, vattpert assignments to 10
alliances and 42 associations given by the relexthoas. We considered four
classification cases as combinations of eitheramdiés or associations as
classification units, and either species presebsefice of percentage cover. Each
of these four cases was classified by multi-layerceptron, which is a kind of
artificial neural network, and by random forestsing the MATLAB 7.4 package.
We achieved average percentage of correct claatifitcases in the range of 83—
87% in classification to the alliance level 65-76#6 classification to the
association level. Lower accuracy for associati@ssilts from the higher number
of classification units, therefore from the higlatial probability of classification
error.

Our results indicate that there is no consideralfference in performance of
artificial neural networks and random forests iéythare applied to supervised
classification of phytosociological data. They apgoduce very similar results if
applied to presence/absence or cover data.
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Pavlov Hills: Botanical Excursion Guide

Jiti Danihelka, Vit Grulich & Milan Chytry

Introduction

The Pavlov Hills (in Czech Pavlovské vrchy, Palagad range of limestone hills
in southern Moravia situated between the Dyje R{ieiGerman Thaya) and the
Czech-Austrian border near the town of Mikulov.rdtgthernmost point is located
about 30 km south of the southern margin of thg @itBrno. The area is 11 km
long and 2 to 3 km wide. The altitudinal differenoetween the Dyje River in
Pavlov (165 m) and the top oféldin Hill (554 m) is 389 m. The northernmost
hilltop with the ruin of the 14th century castleéMixky (= Diwi hrady,
Maidenstein) stands out above the village of Pav®euthwards, the highest
Dévin Hill (554 m) follows, which is separatedthe south by the narrow gorge

e
vod. nédrz Nevé Miny .

Pavlov Hills

called Soutska from Kotelna Hill (462 m). #ovy vrch Hill, with another castle
ruin on the top, and Stolova hora Hill (459 m),nét prominent plateau, form the
central part of the range. Turold Hill (385 m) aaty kopéek Hill (363 m), the
latter with a church on its top, surround the tavfrMikulov from the north and
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the east, respectively. The southernmost StnékiHill (238 m) is situated south
of the town near the border with Austria. Schweitier Berg, Hohlenstein, and
Falkenstein Hills in the adjacent part of Lower &isbelong to the same range.

Geology

The landscape of the Pavlov Hills is strongly matiedi, with outcrops and cliffs
of pure, hard and white limestone of Upper Jurassigin, called Ernstbrunn
limestone. Sedimentation of Ernstbrunn limestones wareceded by the
sedimentation of grey calcareous claystone and laotagstone, called Klentnice
layers. The Pavlov Hills are situated at the margfinthe flysch zone of the
Eastern Alps and Western Carpathians. The flysds bensist of strongly folded
Lower Tertiary claystone, sandstone and congloreeruring the periods of
orogenetic activity in the Tertiary, large blockisJarassic and Lower Cretaceous
rocks were torn from their Jurassic ground (nowatid up to 2 km below the
surface), and re-deposited over the younger flysds.

In the Lower Badenian period (Upper Tertiary), tRaviov Hills were
surrounded by a warm sea. Pieces of Jurassic nadempt in the littoral gravel
from that period indicate that limestone may haeerbalready denuded at that
time. At 15 Ma BP (before present) a strong sultgiddormed the Vienna Basin.
During the following 9 Ma, up to 3 km thick layee$ maritime and lacustrine
sediments were deposited on its bottom.

During the Quaternary, loess and debris, compriaieg re-deposited Tertiary
clay and fossil soils, were deposited on the fopiss of the Pavlov Hills. A
complete sequence of loess sedimentation from dke tivo glacials and two
interglacials, with buried chernozem horizons, bamobserved in excavation pits
near the village of Dolni ¥stonice.

Soils

The prevailing soil types are rendzinas, calcarepei®sols, chernozems, and
luvisols. Rendzinas were formed over hard Ernstibtimestone; they are shallow
and dry, of neutral to moderately alkaline reactibney are covered mainly with
dry grasslands and open thermophilous oak foreStdcareous pelosols are
developed on Mesozoic and Tertiary calcareous ciengs mostly covered with
forests. Chernozems are found on loess depositherfoothills of the Pavlov
hills. Luvisols occur on moderately inclined hitles covered with slope deposits
or decalcified loess. These soils are deep and hamere balanced water supply;
they support mainly oak-hornbeam forests.

Climate

The climate of the Pavlov Hills is subcontinentsimmer-warm and dry. The
mean annual temperature at Mikulov is 9.5 °C, theamtemperature of the
growing season (April-September) is 15.9 °C. Themest and coldest months
are July and December with mean temperatures of 1@. and -1.6 °C,

162 17th International Workshop European &tagion Survey, Brno, 1-5 May 2008



respectively. Due to its location in the lee of Be@hemian-Moravian Highlands
(Ceskomoravska vrchovina), the area around the Pavits/is one of the driest
in the Czech Republic. The mean annual precipitaso571 mm, of which 367
mm falls in the growing season. Monthly rain sunasyvconsiderably, and long
periods of drought are common. Such climate suppbg development of forest-
steppe vegetation.

Nature conservation

The Pavlov Hills are included in the Protected Lsoage Area (PLA) Palava,
which was established in 1976. Ten years lateratea became a UNESCO
Biosphere Reserve. The particular limestone hilld ather valuable sites within
the PLA are protected as National Nature ReseNBHR], Nature Reserves (NR)
and Nature Monuments (NM). There are two NNR#&vD-Kotel-Soutska and
Tabulova, RZovy vrch a Kdi¢i kdmen), three NRs (Turold, Svaty képk and
Sibentnik) und three NMs (K&i¢i skéla, RZovy kopec and Anensky vrch).

Landscape history

The Pavlov Hills and their surroundings are woddibus for a series of Upper
Palaeolithic archaeological sites on their foothilmost notably between the
villages of Dolni \&stonice and Pavlov. These sites provided a richicgoof
prehistoric artefacts (especially art) from thetlegtents of mammoth hunters
from the Gravettian period (28-22 ka BP). Theseefatts include carved
representations of animals, humans and enigmagiaeimgs, a figure of a young
man carved in mammoth ivory, which may represerg finst example of
portraiture (i.e., representation of an actual @eysthe earliest examples of
ceramics (burned clay) figurines, including the éars Venus of Dolni ¥stonice.
One of the burials revealed a human female skeletolistically placed beneath
a pair of mammoth scapulae, which is believed tdHeefirst proof of a female
shaman.

In 1991 palynologists E. Ryhtkova and K. Rybriek analysed a peat sediment
from the nearby Bulhary site, dated to around 28BFa Besides indicators of
steppe Artemisig Chenopodiacead€EphedraandPlantagocf. medig and tundra
(Betula nana they found a surprisingly abundant tree pollemrjuding drought-
and cold-adapted species suchPasus cembraP. sylvestris Larix and Betula
pendula but also moisture-demanding species such as,PAtmas and rarely also
some broad-leaved deciduous trees. This was tteefiidence of the full-glacial
forests in eastern-central Europe, which was leterfirmed by new data from
Hungary and Slovak, Polish and Czech Carpathiaased® on the analogy with
contemporary landscapes of continental southereri@ibwe can imagine the
landscape of the Gravettian mammoth hunters asrestfeteppe with steppic
grasslands on the loess plains and southern slBgEs-Alnuswoodland in the
river floodplains, Pinus cembra-P. sylvestris-Larix-Betul@oodland on north-
facing slopes and patches of Betula nana tundcaliter and wetter places. This
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interpretation is supported by the fossil molluaarfas found in the Quaternary
sediments on the foothills of the Pavlov Hills.

Due to lack of peat deposits in the dry area oftrean Moravia, Holocene
history of the Pavlov Hills can be reconstructed imya based on the
malacozoological evidence. It indicates that lcetimentation was followed by
spread of some warm-demanding continental spenig¢ke Late Glacial. In the
Early Holocene, the area was covered by forespstept the beginning of the
Atlanticum (8 ka BP) there was a sudden increasepriecipitation which
supported spread of mesic forests. However, Neolftrmers colonized the area
at approximately 7.5 ka BP and started a largeesaldforestation of the
surrounding lowland areas, including the PavlovIsHilThe area has been
permanently settled by humans ever since, withm@arkable peak in the Bronze
Age, when settlements were built also on the lg#toAlthough patches of mesic
deciduous forest were always present on the Ipilicularly on the north-facing
slope of Rvin Hill, several species of molluscs and planfsdgl of such forests
are missing there, because they failed to immigthteugh the surrounding
deforested landscape. Steppes in the Paviov Hiispamary in the sense that
they represent a direct continuation of the Pleet@ continental steppes. At the
same time, they are secondary in many places, bedhey spread to the areas
deforested by humans since the Neolithic.

Vegetation

The Pavlov Hills are situated in the Pannonian pégographical region, which
reaches its north-western limit in Lower Austriadasouthern Moravia. This
region represents the westernmost extremity ofctinuous zone of the Euro-
Siberian forest-steppe, which extends through thaube valley and Pannonian
Basin up to the southern fringes of the Westerrp@&thians, eastern fringes of the
Eastern Alps, and south-eastern edge of the BolmeMiassif. The following
description of vegetation mainly concerngvih Hill (National Nature Reserve
Dévin-Kotel-Soutska), the highest and largest of the Pavlov Hillich
harbours most of the natural and semi-natural aiget types found in the area.

Forests

Natural vegetation of the lower hillsides of thevi®a Hills is Pannonian oak-
hornbeam forest of the associatiBrimulo veris-CarpinetunfallianceCarpinion
betul). The main tree species afuercus petraeaand Carpinus betulus
accompanied byAcer campestreTilia cordata and T. platyphyllos The shrub
layer is well developed and rich in species, inigdCornus masEuonymus
verrucosa Ligustrum vulgareand Staphylea pinnataThe herb layer includes
Campanula persicifolia C. rapunculoides Festuca heterophylla Melittis
melissophyllumPrimula verisandViola mirabilis.

Upwards, on sites with soils still deep and moisilgh to support more or less
closed canopy, oak-hornbeam forests are replacédeognophilous oak forests of
the associationCorno-Quercetum (alliance Quercion pubescenti-petradae
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Dominant trees ar@uercus petraeandQ. pubescensThe shrub layer is usually
luxuriant, consisting of thermophilous shrubs sw@shCornus mas Ligustrum
vulgare and Viburnum lantana The herb layer contains thermophilous species
Lithospermum purpurocaeruleumTanacetum corymbosumand Teucrium
chamaedrys along with nutrient-demanding species of mesiedts, such as
Alliaria petiolataandGeum urbanum

The steep upper slopes with limestone outcrops stpppen stands of
thermophilous oak forests classified Bauno mahaleb-Quercetum pubescentis
(allianceQuercion pubescenti-petragad heir tree and shrub layers can be hardly
separated, aQuercus pubescengees are usually low and bushy, and shrubs, e.g.
Cornus mas Viburnum lantanaand Ligustrum vulgare are numerous and
vigorously growing. In the ground layer, many spscof thermophilous forest
fringes are present, such d&3ictamnus albus Geranium sanguineunand
Vincetoxicum hirundinarigas well as dry grassland species suchsasr amellus
Carex humilis Festuca rupicolaInula ensifoliaand Stachys rectaAt a finer
scale, shrub associatioviolo hirtae-Cornetum maris (Berberidio) and
herbaceous fringe communities of the allian@eranion sanguineican be
distinguished here, along with different types of grasslands.

On the north-facing slopes oféiin Hill, two types of broad-leaved ravine
forest (allianceTilio-Acerion) occur. The first oneAceri-Carpinetum betuliis
more widespread and includes stands Witla platyphyllos Carpinus betulus
andAcer pseudoplatanust is confined to sites with well developed, moately
humid soils. The shrub layer is scarce due to khsed canopy and high densities
of mouflon. The herb layer contaimlliaria petiolata, Asarum europaeum
Campanula tracheliumLathyrus vernusand Pulmonaria officinalis in early
summer, they are overgrown by tall stand®\ofnitum lycoctonumUpwards, at
the foot and ledges of limestone cliffs, this tygferavine forest is replaced by
patches oBeslerio albicantis-Tilietum cordata&his relict community, here with
Tilia platyphyllos as the dominant tree, harbours several specieSesferia
grasslands, such a#nthericum ramosum Bupleurum falcatum Erysimum
odoratum Hylotelephium maximum Sesleria caeruleaand Vincetoxicum
hirundinaria.

Most forests of the Pavlov Hills used to be copgide the past, but this
traditional management has been abandoned sincemilde 20th century.
Overgrown coppices have developed closed canopghwibd to retreat of light-
demanding species and spread of mesophilous foeess. The game preserve for
bezoar goatGapra aegagrusand mouflon existed on&in Hill until 1996.

Grasslands

Dry grasslands of the Pavlov Hills have alwaysaated botanists, and formal
phytosociological descriptions of their most immitttypes were already done by
Zlatnik (1928) and most notably by Klika (1931).dnytosociological terms, they
belong to the class of Euro-Siberian steppgesstuco-BrometeaThe stands of
Festuco valesiacae-Stipetum capillaiaflianceFestucion valesiacaaepresent a
type of continental steppe. They are associatedh wéry dry places with
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moderately developed soil. Besides the name-givépgcies, they contain
Bothriochloa ischaemum Centaurea stoebhe Festuca rupicola and Stipa
pulcherrima The associatioRPoo badensis-Festucetum pallent@dlianceBromo
pannonici-Festucion pallenjisis related to submediterranean grasslands of
southern Europe and limestone or dolomite grasslafdhe fringes of the Alps
and Carpathians, although it contains several spegficontinental steppe as well.
It occupies more extreme habitats with shallow ssaif limestone outcrops.
Several succulertrassulaceaesuch aslovibarba globiferaSedum acreandsS.
album are confined to these places, together witum flavum Campanula
sibirica, Festuca pallenslris pumila, Poa badensisand Teucrium montanum
Short-living spring therophytes, such Asabis auriculata Cerastium pumilum
agg.,Erophila spathulataeandHolosteum umbellatupare typical of both types of
dry grassland. The north- and west-facing rockpasosupporEesleria caerulea
grasslands of the associatibtinuartio setaceae-Seslerietum caerulda#iance
Diantho lumnitzeri-Seslerign These are related t8esleriagrasslands which
occur on limestones of the montane and subalpiie dbethe Alps and the
Carpathians. It is supposed that in the Pleistodeitigglacial periods these
grasslands occupied lowland mesic sites on babkesaits, but they retreated due
to spread of other vegetation types in the Holoc€herently they are restricted
to high-altitudinal limestone areas in the Alps d@hd Carpathians and to a few
lowland sites such as the Pavlov Hills. They harbseveral relict or dealpine
species, e.gArenaria grandiflora Biscutella laevigatasubsp.varia, Dianthus
lumnitzeri Saxifraga paniculatand Tephroseris integrifolia

Dry grassland types described above are naturalany places, but at some
sites they developed due to deforestation and mgazrhere are also other
grassland types of secondary origin in the Pavldls Mhich are of high interest
for biodiversity conservation. For example, deefilsson loess and other soft
sediments on the foothills support semi-dry grastgawith Bromus erectusnd
Brachypodium pinnatumPolygalo majoris-Brachypodietum pinnatalliance
Cirsio-Brachypodion pinna}li Some of these grasslands developed on abandoned
fields, and during few decades they became vety iricspecies and attained a
high conservation value.

Other examples of remarkable plant communitieshef Paviov Hills include
xeric shrub communities (alliance®erberidion and Prunion spinosag weed
communities of calcareous soils (alliar@aucalidion lappulagand communities
of fallow land Dauco-PicridetumallianceDauco-Melilotion.

Flora

The Pavlov Hills have, due to their geographic pasiat the northeastern edge of
Pannonia, a very remarkable flora. Steppe and hadktats harbour two major
plant groups with contrasting distribution rang@s: “eastern” species, i.e. those
with Pannonian, Pontic-Pannonian, or Continentatrithution ranges, and (2)
“southern” species, i.e. mainly those with Subm@ditnean distribution ranges.
Several species of the first group reach their evasdistribution limits in southern
Moravia, while those of the second group grow heear their northern
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distribution limits. Continental species are repreed, among others, #Adonis
vernalis Astragalus austriacysCarex stenophyllaHelictotrichon desertorum
Peucedanum alsaticunPhlomis tuberosa Stipa pennatas. str., Thalictrum
foetidumand Viola ambigua they may be considered relicts of late Pleistecen
and early Holocene continental step@gtisus procumbengris pumila, Jurinea
mollis, Linum hirsutum and Medicago prostrataare Pontic-Pannonian or
Pannonian species. The group of species with Sulenethean distribution
ranges includeBicaria calthifolia, Fumana procumben&lobularia bisnagarica
Linum tenuifolium Lithospermum purpurocaeruleynMinuartia fastigiata M.
setacea Orlaya grandiflora Parietaria officinalis Quercus pubescen$alvia
aethiopis Stipa pulcherrima Teucrium montanumTrinia glauca and Viola
kitaibeliang the latter known in the Czech Republic only froime castle ruin
Dévicky on Devin Hill. Stipa eriocaulisin the Czech Republic growing only on
Svaty kopeek Hill above the town of Mikulov, also belongstkis group. Central
European species are representetibja tricolor subsp saxatilisand by species
of broad-leaved deciduous forests, suchAz®nitum lycoctonumCorydalis
pumila and Hepatica nobilis Dianthus lumnitzeri protected under the EU
Habitats Directive, is endemic to western Panndhiaccurs in southern Moravia
(only in the Pavlov Hills), Lower Austria, south-gtern Slovakia and northern
Hungary. The rocks of &in Hill harbour Arenaria grandiflora at the
northernmost point of its distribution range.

National Nature ReservedRin-Kotel-Soufska

The National Nature Reserve &@n-Kotel-Soutska is situated in the
northernmost part of the Pavlov Hills between thkages of Pavlov, Dolni
Véstonice, Horni ¥stonice, Perna and Klentnice. It includesvid Hill
(Maidenberg in German; 554 m) in the north-east ntklna Hill (also Obora
Hill; 462), separated by the narrow and deep g&getska. On the northernmost
hilltop of Deévin there is a ruin of the medieval castlévisky (in German
Maidenstein). The hills are built mainly of harddawhite Ernstbrunn limestone,
forming spectacular cliffs above the Sgska gorge, above the north-western
slopes of Bvin Hill and on the western slope of Kotelna Hill.

The nature reserve, established in 1946, is 38arha. Its vegetation has been
basically described above in the characteristiogeggtation of the Pavlov Hills as
a whole. Flora of the reserve consist of 643 spgediecorded in 1992-2004(—
2007) and listed in Appendix 1.

Human impact on the ecosystems afvid Hill has been very long. In the
Upper Palaeolithic Gravettian Period, there werendu settlements on lower
slopes of the hill. A fortified settlement was ddished in the northeast of the
hilltop in the Upper Bronze Age. The castlévizky, built in late-Romanic and
early-Gothic style, was first mentioned in writtdlocuments in the early 13th
century. In the 14th century, another castle, knasrNeuhaus or Domus nova,
was established in the northern part of Kotel Fhnall limestone quarries existed
at several places.
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National Nature Reserveddin-Kotel-Souiska; dots indicate the excursion route
Nature Reserve Svaty kop&k

Svaty kopéek (363 m; Heiliger Berg in German) is flanking toevn of Mikulov
from the east. The hill, elongated roughly from tiwatheast to the southwest, is
formed of white and hard Jurassic limestone. ltdhveestern part was destroyed
by the quarrying of limestone, lasting from 1816te early 1970s.

On the northwestern slopes of the hill, fragmeritelmsmophytic vegetation
with Aurinia saxatilissubsp arduini and Thalictrum foetidumare developed. The
steep west-facing slope above the town of Mikulsvcbvered bySesleria
caeruleagrasslands of the associatiblinuartio setaceae-Seslerietum caeruleae
harbouring a small population Bfulsatilla grandis South- and southeast-facing
slopes of Svaty kogek support a patchy mosaic of dry grasslands of the
associationsPoo badensis-Festucetum pallentend Koelerio macranthae-
Stipetum joannisthe latter containing large stands Stfpa pulcherrimaand S.
eriocaulis In mid-April, stands of flowerindris pumila may be observed along
the tourist trail, followed by another irig, humilis subsp.arenaria two weeks
later. Prunus mahaletand Crataegus monogynare dominant species of dense
shrubberies on the southeast-facing slope.

The forest stands on the hill are mainly secondasth Fraxinus excelsigr
Quercus roburandAcer platanoidesas dominant species. Al§tinus nigrawas
planted here at the turn of the 19th century oreminat later, as waSyringa
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vulgaris introduced here by the Scenic Improvement Society
(“Verschonerungsverein”) and now encroaching lgvgtehes on the west-facing
slope. Further invasive trees aRmbinia pseudacaciand Ailanthus altissima
both spreading mainly on the east-facing slope. thisemophilous oak forests of
the associationCorno-Quercetumsurvived only as a small stand in the
northeastern part of the reserve.

The flora of the reserve includes about 407 speaies hybrids of vascular
plants, recorded here in 1992-2004 (Appendix 2atyskopeek is one of the
most species-rich sites for the gen@mabanche(s. lat.) andviola in the Czech
Republic, supporting seven species of the formed, eleven species and five
hybrids of the latter. The most remarkable specfabese genera af@robanche
arenarig, O. artemisiae-campestriand Viola ambigua Due to the geographic
location above the western edge of the town of Mikuand strong human
influence, the proportion of alien species is Varge.

The fifteen Stations of the Cross along the patthéohilltop were established
in 1626-1723. The white Baroque pilgrimage ChurétSb Sebastian and the
neighbouring campanile on the flat top were built the 17th century. By
construction of these buildings catholic churctedrito support the Counter-
Reformation and to break up the old pagan beliaf the hill summit was the
meeting point of witches, as documented by theimalgGerman name of the hill
— Tanzberg (Hill of Dances). From the top of Sviabpeiek there is a nice view
of the medieval town of Mikulov, dominated by a ®wau, built in the 17th
century on the fundaments of the original gothistleaby Cardinal Franz von
Dietrichstein, Bishop of Olomouc and Governor of islda. Since 1946, Svaty
kopeiek has been protected as nature reserve.
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Appendix 1. Vascular plants of the National Nature ReserveibD-Kotel-
Sougska. Alien species are marked by (al.)

Acer campestre Ajuga genevensis
Acer platanoides Ajuga chamaepitys
Acer pseudoplatanus Ajuga reptans
Acinos arvensis Alliaria petiolata
Aconitum lycoctonuraubsp. Allium angulosum
lycoctonum Allium flavum
Adonis aestivalis Allium oleraceum
Adonis vernalis Allium scorodoprasum
Adoxa moschatellina Allium senescersubsp.montanum
Aegopodium podagraria Alopecurus pratensis
Aesculus hippocastanugal.) Alyssum alyssoides
Aethusa cynapiurms. lat. Alyssum montanum
Agrimonia eupatoria Amaranthus powellii
Agrostis gigantea Amaranthus retroflexus
Achillea collina Anagallis foemina
Achillea pannonica Androsace elongata
Ailanthus altissimdal.) Anemone nemorosa

170 17th International Workshop European &tagion Survey, Brno, 1-5 May 2008



Anemone ranunculoides
Anemone sylvestris
Anthericum ramosum

Anthriscus cerefoliursubsp.

trichosperma
Anthriscus sylvestris
Anthyllis vulneraria
Arabis auriculata
Arabis glabra
Arabis hirsuta
Arabis sagittata
Arabis turrita
Arctium lappa
Arctium tomentosum
Arenaria grandiflora
Arenaria serpyllifolia
Armoracia rusticandal.)
Arrhenatherum elatius
Artemisia absinthium
Artemisia campestris
Artemisia vulgaris
Arum cylindraceum
Asarum europaeum
Asparagus officinalis
Asperula cynanchica
Asplenium ruta-muraria
Asplenium trichomanes
Aster amellus
Aster lanceolatus
Aster linosyris
Astragalus austriacus
Astragalus cicer
Astragalus glycyphyllos
Astragalus onobrychis
Atriplex oblongifolia
Atriplex patula
Atriplex sagittata

Aurinia saxatilissubsparduini

Avenula pratensis
Avenula pubescens
Ballota nigrasubspnigra
Barbarea stricta

Barbarea vulgarisubsp.vulgaris

Bellis perennis
Berberis vulgaris
Berteroa incana

Betonica officinalis
Betula pendula
Bidens frondosa

Biscutella laevigataubspvaria

Bothriochloa ischaemum

Botrychium lunaria

Brachypodium pinnatum

Brachypodium sylvaticum

Briza media

Bromus benekenii

Bromus erectus

Bromus hordeaceusibsp.
hordeaceus

Bromus inermis

Bromus japonicus

Bromus sterilis

Bromus tectorum

Bryonia alba

Bupleurum falcatum

Calamagrostis epigejos

Camelina microcarpa

Campanula bononiensis

Campanula glomerata

Campanula persicifolia

Campanula rapunculoides

Campanula sibirica

Campanula trachelium

Cannabis ruderalis

Capsella bursa-pastoris

Cardamine impatiens

Carduus acanthoides

Carduus crispus

Carduus nutans

Carex caryophyllea

Carex contigua

Carex digitata

Carex humilis

Carex michelii

Carex montana

Carex muricata

Carex pilosa

Carex praecox

Carex supina

Carex sylvatica

Carlina acaulissubspacaulis

Carlina biebersteinii
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Carpinus betulus
Carum carvi
Caucalis platycarpos

Centaurea jaceaubsp.angustifolia

Centaurea scabiosa
Centaurea stoebe
Centaurea triumfettisubsp.
axillaris
Cephalanthera damasonium
Cephalanthera rubra
Cerastium arvense
Cerastium glutinosum
Cerastium holosteoidesibsp.
triviale
Cerastium pumilum
Cerastium semidecandrum
Cerinthe minor
Chaerophyllum bulbosum
Chaerophyllum temulum
Chamaecytisus ratisbonensis
Chamaecytisus virescens
Chelidonium majus
Chenopodium album
Chenopodium hybridum
Chenopodium opulifolium
Chenopodium polyspermum
Chenopodium pumilio
Chondrilla juncea
Cichorium intybus
Cirsium arvense
Cirsium vulgare
Clematis recta
Clematis vitalba
Clinopodium vulgare
Colchicum autumnale
Conium maculatum
Consolida regalis
Convallaria majalis
Convolvulus arvensis
Conyza canadensis
Cornus mas
Cornus sanguinea
Corydalis cava
Corydalis intermedia
Corydalis pumila
Corylus avellana

Cotoneaster integerrimus
Crataegus laevigata
Crataegus monogyna
Crepis biennis

Crepis foetidasubsprhoeadifolia

Crepis praemorsa
Cuscuta epithymum
Cuscuta europaea
Cyclamen purpurascens
Cynoglossum officinale
Cytisus nigricans
Cytisus procumbens
Dactylis glomerata
Dactylis polygama
Datura stramonium
Daucus carotasubsp.carota
Dentaria bulbifera
Dentaria enneaphyllos
Descurainia sophia
Dianthus lumnitzeri
Dianthus pontederae
Dictamnus albus
Digitalis grandiflora
Dipsacus laciniatus
Dorycnium germanicum
Dryopteris filix-mas
Echinops sphaerocephalus
Echium vulgare

Elymus caninus
Elytrigia intermedia
Elytrigia repens
Epilobium montanum
Epilobium roseum
Epipactis helleborine
Epipactis microphylla
Erigeron podolicus
Erigeron serotinus
Erodium cicutarium
Erophila spathulata
Eryngium campestre
Erysimum durum
Erysimum cheiranthoides
Erysimum odoratum
Euonymus europaea
Euonymus verrucosa
Eupatorium cannabinum
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Euphorbia amygdaloides
Euphorbia cyparissias
Euphorbia epithymoides
Euphorbia esula
Euphorbia exigua
Euphorbia falcata
Euphorbia helioscopia
Euphorbia waldsteinii
Euphrasia stricta
Euphrasia tatarica
Falcaria vulgaris
Fallopia dumetorum
Festuca arundinacea
Festuca gigantea
Festuca heterophylla
Festuca pallens

Festuca pratensis
Festuca rubra

Festuca rupicola
Festuca valesiaca
Ficaria calthifolia

Ficaria vernasubsp bulbifera
Filipendula vulgaris
Fragaria moschata
Fragaria vesca

Fragaria viridis

Fraxinus excelsior
Fumana procumbens
Fumaria schleicheri
Fumaria vaillantii

Gagea lutea

Gagea minima

Gagea pusilla

Gagea villosa

Galanthus nivalis
Galeobdolon montanum
Galeopsis angustifolia
Galeopsis pubescens
Galinsoga parviflora
Galium alburmsubspalbum
Galium alburmsubsp pycnotrichum
Galium aparine

Galium austriacum
Galium borealesubspboreale
Galium glaucum

Galium mollugaagg.

Galium odoratum

Galium spurium

Galium sylvaticum

Galium verum

Genista tinctoria

Gentiana cruciata

Geranium columbinum

Geranium divaricatum

Geranium pratense

Geranium pusillum

Geranium pyrenaicum

Geranium robertianum

Geranium sanguineum

Geum urbanum

Glechoma hederacea

Glechoma hirsuta

Globularia bisnagarica

Hedera helix

Helianthemum grandiflorureubsp.
obscurum

Helianthus tuberosus

Hemerocallissp.(al.)

Hepatica nobilis

Heracleum sphondylium

Hesperis sylvestris

Hesperis tristis

Hieracium bauhini

Hieracium bifidum

Hieracium brachiatunfH. bauhini
— H. pilosellg

Hieracium cymosum

Hieracium densiflorungH. bauhini
— H. cymosumn

Hieracium lachenalii

Hieracium murorum

Hieracium pilosella

Hieracium pilosellinun{H.
densiflorum/zizianum < H.
pilosella)

Hieracium racemosum

Hieracium rothianun{H. echioides
> H. pilosella

Hieracium sabaudum

Hieracium umbellatum

Holosteum umbellatum

Hordelymus europaeus
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Hordeum murinum
Humulus lupulus
Hylotelephium maximum
Hyoscyamus niger
Hypericum hirsutum
Hypericum montanum
Hypericum perforatum
Impatiens parviflora
Inula britannica

Inula conyza

Inula ensifolia

Inula hirta

Inula oculus-christi

Inula salicinasubspsalicina

Inula xstricta (= I. ensifolia x I.

salicing
Iris graminea
Iris humilis subsparenaria
Iris pumila
Iris variegata
Isatis tinctoriasubsptinctoria
Isopyrum thalictroides
Jovibarba globiferasubsp hirta
Juglans regigal.)
Jurinea mollis
Kickxia spuria
Knautia arvensis
Knautia xposoniensig&= K.
arvensis x K. kitaibelj
Koeleria macrantha
Lactuca quercina
Lactuca serriola
Lactuca viminea
Lamium album
Lamium amplexicaule
Lamium maculatum
Lamium purpureum
Lappula squarrosa
Lapsana communis
Larix decidua(al.)
Lathraea squamaria
Lathyrus latifolius
Lathyrus niger
Lathyrus pratensis
Lathyrus tuberosus
Lathyrus vernus

Lavatera thuringiaca

Leontodon hispidus

Leonurus cardiaca var. cardiaca

Leonurus marrubiastrum

Lepidium campestre

Leucanthemum vulgasibsp.
vulgare

Libanotis pyrenaica

Ligustrum vulgare

Lilium martagon

Limodorum abortivum

Linaria genistifolia

Linaria vulgaris

Linum catharticum

Linum hirsutum

Linum tenuifolium

Lithospermum arvense

Lithospermum officinale

Lithospermum purpurocaeruleum

Lolium perenne

Lonicera xylosteum

Loranthus europaeus

Lotus borbasii

Lotus corniculatus

Lycopus europaeus

Lysimachia nummularia

Malus domesticéal.)

Malus sylvestris

Malva alcea

Medicago falcata

Medicago lupulina

Medicago minima

Medicago prostrata

Medicago sativdal.)

Medicago xvaria(= M. falcata x
M. sativg

Melampyrum arvense

Melampyrum cristatum

Melampyrum nemorosum

Melampyrum pratense

Melica ciliata

Melica nutans

Melica picta

Melica transsilvanica

Melica uniflora

Melilotus alba
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Melilotus officinalis
Melittis melissophyllum
Mentha longifolia
Mercurialis perennis
Milium effusum
Minuartia fastigiata
Minuartia setacea
Moehringia trinervia
Muscari comosum
Muscari neglectum
Muscari tenuiflorum
Mycelis muralis
Myosotis arvensis
Myosotis ramosissima
Myosotis stricta
Myosoton aquaticum
Neottia nidus-avis
Nepeta cataria
Nepeta nuda
Nigella arvensis
Odontites vernusubsp serotinus
Oenanthe aquatica
Omphalodes scorpioides
Onobrychis arenaria
Ononis spinosa
Onopordum acanthium
Orchis militaris
Orchis purpurea
Origanum vulgare
Orlaya grandiflora
Ornithogalum kochii
Orobanche albaubspalba
Orobanche albaubsp.major
Orobanche caryophyllacea
Orobanche elatior
Orobanche lutea
Orobanche picridis
Orobanche purpurea
Orthantha lutea
Oxytropis pilosa
Papaver confine
Papaver maculosuisubsp.
austromoravicum
Papaver rhoeas
Parietaria officinalis
Pastinaca sativaubspsativa

Persicaria hydropiper
Peucedanum alsaticum
Peucedanum cervaria
Phalaris arundinacea
Phleum phleoides
Phleum pratense
Phlomis tuberosa
Picea abiegal.)

Picris hieracioides
Pimpinella major
Pimpinella saxifragasubspnigra
Pinus nigra(al.)

Pinus sylvestrigal.)
Plantago lanceolata
Plantago major
Plantago media
Plantago uliginosa

Poa angustifolia

Poa annua

Poa badensis

Poa bulbosa

Poa compressa

Poa nemoralis

Poa pratensis

Poa trivialis

Polygala major
Polygonatum multiflorum
Polygonatum odoratum
Polygonum aviculars. lat.
Populus alba

Populus tremula
Populus xcanadensi@l.)
Potentilla arenaria
Potentilla argentea
Potentilla heptaphylla
Potentilla inclinata
Potentilla recta
Potentilla reptans
Primula veris

Prunella vulgaris
Prunus avium

Prunus cerasifera
Prunus domestica
Prunus fruticosa
Prunus mahaleb
Prunus spinosa
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Prunus xeminengP. fruticosa x P.

cerasu
Pseudotsuga menzieéiil.)
Pulmonaria officinalis
Pulsatilla grandis
Pyrus pyraster
Quercus cerrigal.)
Quercus petraea
Quercus pubescens
Quercus robur
Ranunculus illyricus
Ranunculus polyanthemos
Ranunculus repens
Rapistrum perenne
Reseda lutea
Reseda luteola
Rhamnus cathartica
Robinia pseudacacial.)
Rosa agrestis
Rosa canina
Rosa dumalisubspsubcanina
Rosa gallica
Rosa spinosissima
Rubus armeniacu@l.)
Rubus caesius
Rumex acetosa
Rumex crispus
Rumex obtusifolius
Salvia nemorosa
Salvia pratensis
Salvia verticillata
Sambucus nigra
Sanguisorba minor
Saxifraga paniculata
Saxifraga tridactylites
Scabiosa canescens
Scabiosa ochroleuca
Scorzonera austriaca
Scorzonera cana
Scorzonera hispanica
Scrophularia nodosa
Securigera varia
Sedum acre
Sedum album
Sedum spurium
Senecio jacobaea

Senecio viscosus

Serratula tinctoria

Seseli annuum

Seseli hippomarathrum

Seseli osseum

Sesleria albicans

Setaria pumila

Setaria viridis

Sherardia arvensis

Silene latifolia

Silene noctiflora

Silene nutans

Silene otites

Silene vulgarisubsp.antelopum

Silene vulgarisubsp.vulgaris

Sinapis arvensis

Sisymbrium altissimum

Sisymbrium loeselii

Sisymbrium orientale

Sisymbrium strictissimum

Solanum nigrum

Solidago virgaureaubsp.
virgaurea

Sonchus asper

Sonchus oleraceus

Sorbus aria

Sorbus aucuparigal.)

Sorbus danubialis

Sorbus domestica

Sorbus torminalis

Stachys annua

Stachys germanica

Stachys palustris

Stachys recta

Staphylea pinnata

Stellaria media

Stellaria pallida

Stipa capillata

Stipa pennats. str.

Stipa pulcherrima

Symphytum officinale

Syringa vulgarigal.)

Tanacetum corymbosusabsp.
corymbosum

Tanacetum vulgare

Taraxacum erythrospermum
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Taraxacum parnassicum
Taraxacunsect.Ruderalia
Taraxacum serotinum
Taxus baccata
Tephroseris integrifolia
Teucrium chamaedrys
Teucrium montanum
Thalictrum flavum
Thalictrum minus
Thesium dollineri
Thesium linophyllon
Thlaspi arvense
Thlaspi perfoliatum
Thuja occidentaligal.)
Thuja plicata(al.)
Thymelaea passerina
Thymus glabrescens
Thymus pannonicus
Thymus praecox

Tilia cordata

Tilia platyphyllos
Torilis arvensis

Torilis japonica
Tragopogon dubius
Tragopogon orientalis
Trifolium alpestre
Trifolium arvense
Trifolium campestre
Trifolium dubium
Trifolium montanum
Trifolium pratense
Trifolium repens

Tripleurospermum inodorum

Ulmus glabra

Ulmus laevis

Ulmus minor

Urtica dioica

Valeriana stoloniferasubsp.
angustifolia

Valerianella locusta

Verbascum blattaria

Verbascum chaixsubsp.
austriacum

Verbascum lychnitis

Veronica arvensis

Veronica chamaedrys str.

Veronica persica

Veronica polita

Veronica praecox

Veronica prostrata

Veronica sublobata

Veronica teucrium

Veronica triloba

Veronica vindobonensis

Viburnum lantana

Vicia angustifolia

Vicia cracca

Vicia dumetorum

Vicia hirsuta

Vicia pisiformis

Vicia tenuifolia

Vicia tetrasperma

Vinca minor

Vincetoxicum hirundinaria

Viola ambigua

Viola arvensis

Viola hirta

Viola kitaibeliana

Viola mirabilis

Viola odorata

Viola reichenbachiana

Viola rupestris

Viola suavis

Viola tricolor subsp saxatilis

Viola xscabra(= V. hirta x V.
odoratg

Viola xvindobonensi¢= V. odorata
x V.suavi3

Viscum albunsubspalbum

Vitis sp.(al.)
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Appendix 2. Vascular plants of the Nature Reserve Svaty &elpeAlien species,
mainly planted trees and shrubs, and rather reg@den escapees, are marked by

@l.).

Acer campestre
Acer negundo
Acer platanoides
Acer pseudoplatanus
Acinos arvensis
Aesculus hippocastanugal.)
Agrimonia eupatoria
Achillea collina
Achillea pannonica
Ailanthus altissimdal.)
Ajuga genevensis
Ajuga chamaepitys
Alliaria petiolata
Allium flavum
Allium oleraceum
Allium rotundum
Allium scorodoprasum
Allium senescersubsp.montanum
Alyssum alyssoides
Alyssum montanum
Anemone ranunculoides
Anthericum ramosum
Anthriscus caucalis
Anthriscus cerefoliursubsp.
trichosperma
Anthriscus sylvestris
Anthyllis vulneraria
Arabis auriculata
Arabis glabra
Arabis hirsuta
Arabis sagittata
Arctium lappa
Arenaria serpyllifolia
Arrhenatherum elatius
Artemisia absinthium
Artemisia campestris
Artemisia vulgaris
Asparagus officinalis
Asperula cynanchica
Asplenium ruta-muraria
Asplenium trichomanes
Aster amellus

Aster linosyris
Astragalus austriacus
Astragalus onobrychis
Atriplex oblongifolia
Atriplex patula

Aurinia saxatilissubsp.arduini
Avenula pratensisubsp hirtifolia
Avenula pubescens
Ballota nigrasubspnigra
Berberis vulgaris
Berteroa incana
Betonica officinalis
Bothriochloa ischaemum
Brachypodium pinnatum
Brachypodium sylvaticum
Bromus benekenii
Bromus erectus

Bromus inermis

Bromus japonicus
Bromus sterilis

Bromus tectorum
Bryonia alba

Bupleurum falcatum
Calamagrostis epigejos
Camelina microcarpa
Campanula bononiensis
Campanula persicifolia
Campanula rapunculoides
Campanula sibirica
Campanula trachelium
Capsella bursa-pastoris
Carduus acanthoides
Carduus crispus
Carduus nutans

Carex contigua

Carex humilis

Carex michelii

Carex montana

Carex muricatas. str.
Carex supina

Carlina biebersteinii
Carpinus betulus
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Caucalis platycarpos
Centaurea scabiosa
Centaurea stoebe
Centaurea triumfettisubsp.
axillaris
Cephalanthera damasonium
Cerastium glutinosum
Cerastium pumilum
Cerastium semidecandrum
Cerastium tomentosual.)
Chaerophyllum temulum
Chelidonium majus
Chenopodium album
Chenopodium strictum
Chondrilla juncea
Cichorium intybus
Cirsium vulgare
Clematis recta
Clematis vitalba
Clinopodium vulgare
Consolida regalis
Convallaria majalis
Convolvulus arvensis
Conyza canadensis
Cornus mas
Cornus sanguineaubsp.sanguinea
Cotoneaster integerrimus
Crataegus laevigata
Crataegus monogyna
Crataegus xfallacing= C.
monogyna x C. praemonticdla
Crataegus xmedig= C. monogyna
x C. laevigatg
Cuscuta epithymum
Cymbalaria muraligal.)
Cynoglossum officinale
Cytisus procumbens
Dactylis glomerata
Dactylis polygama
Daucus carotasubsp.carota
Descurainia sophia
Dianthus pontederae
Dictamnus albus
Digitalis grandiflora
Diplotaxis tenuifolia
Dorycnium germanicum

Echium vulgare
Elymus caninus
Elytrigia intermedia
Elytrigia repens
Epipactis helleborine
Erigeron acrisagg.
Erigeron annuus
Erodium cicutarium
Erophila spathulata
Eryngium campestre
Erysimum diffusum
Euonymus europaea
Euonymus verrucosa
Euphorbia cyparissias
Falcaria vulgaris
Fallopia dumetorum
Festuca pallens
Festuca pseudovina
Festuca rupicola
Festuca valesiaca
Fragaria moschata
Fragaria vesca
Fragaria viridis
Fraxinus excelsior
Fumana procumbens
Fumaria vaillantii
Gagea pratensis
Gagea transversalis
Gagea pusilla
Galanthus nivalis
Galium alburmsubspalbum
Galium alburmsubsp pycnotrichum
Galium aparine
Galium glaucum
Galium odoratum
Galium verum
Geranium pusillum
Geranium robertianum
Geranium sanguineum
Geum urbanum
Glechoma hederacea
Globularia bisnagarica
Hedera helix
Helianthemum grandiflorursubsp.
obscurum
Heracleum sphondylium
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Hieracium murorum
Hieracium pilosella
Hieracium rothianum
Hieracium sabaudum
Hieracium umbellatum
Holosteum umbellatum
Hordeum murinum
Hylotelephium maximum
Hypericum hirsutum
Hypericum montanum
Hypericum perforatum
Impatiens parviflora
Inula conyza

Inula ensifolia

Inula hirta

Inula oculus-christi

Iris humilis subsparenaria
Iris pumila

Isopyrum thalictroides
Jovibarba globiferasubsp hirta
Juglans regigal.)
Jurinea mollis

Koeleria macrantha
Laburnum anagyroides
Lactuca quercina
Lactuca serriola
Lactuca viminea
Lamium album
Lamium amplexicaule
Lamium maculatum
Lamium purpureum
Lapsana communis
Larix decidua(al.)
Lavatera thuringiaca
Leontodon hispidus
Lepidium campestre
Ligustrum vulgare
Linaria genistifolia
Linaria vulgaris

Linum tenuifolium
Lithospermum purpurocaeruleum
Lolium perenne
Lonicera caprifolium
Loranthus europaeus
Lotus borbasii

Lotus corniculatus

Lycium barbarum

Mahonia aquifoliun{al.)

Medicago falcata

Medicago lupulina

Medicago minima

Medicago sativdal.)

Medicago xvaria(= M. falcata x
M. sativg

Melampyrum arvense

Melica altissimaal.?)

Melica ciliata

Melica uniflora

Melilotus officinalis

Mercurialis perennis

Minuartia fastigiata

Minuartia setacea

Moehringia trinervia

Muscari neglectum

Muscari tenuiflorum

Myosotis ramosissima

Narcissus pseudonarciss(s.)

Nonea pulla

Onobrychis viciifolia

Origanum vulgare

Ornithogalum kochii

Orobanche albaubspalba

Orobanche alsatica

Orobnache arenaria

Orobanche artemisiae-campestris

Orobanche caryophyllacea

Orobanche elatior

Orobanche lutea

Orthantha lutea

Oxytropis pilosa

Papaver maculosursubsp.
austromoravicum

Parthenocissus inserta

Pastinaca sativaubsp sativa

Petrorhagia prolifera

Peucedanum alsaticum

Phleum phleoides

Picris hieracioides

Pimpinella saxifragasubsp nigra

Pinus nigra(al.)

Pinus sylvestrigal.)

Plantago lanceolata
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Plantago major

Plantago media

Platycladus orientaligal.)

Poa angustifolia

Poa annua

Poa badensis

Poa bulbosa

Poa compressa

Poa nemoralis

Polygonatum multiflorum

Polygonatum odoratum

Polygonum aviculars. lat.

Populus alba

Potentilla arenaria

Potentilla argentea

Potentilla heptaphylla

Potentilla inclinata

Potentilla recta

Primula veris

Prunus avium

Prunus cerasiferdal.)

Prunus fruticosa

Prunus mahalelsubsp simonkaii

Prunus spinosa

Prunus xemineng= P. fruticosa x
P. cerasup

Pseudolysimachion spicatum

Pulmonaria officinalis

Pulsatilla grandis

Pyrus pyraster

Quercus cerrigal.)

Quercus petraea

Quercus pubescens

Quercus robur

Ranunculus auricomusyg.

Ranunculus illyricus

Ranunculus polyanthemos

Reseda lutea

Rhamnus cathartica

Ribes rubrum

Ribes uva-crispa

Robinia pseudacacigl.)

Rosa caninaubsp.canina

Rosa caninaubsp.corymbifera

Rosa pimpinellifolia

Rubus caesius

Rumex patientia

Salix caprea

Salvia officinalis(al.)

Salvia pratensis

Salvia verticillata

Sambucus nigra

Sanguisorba minor

Saponaria officinalis

Saxifraga tridactylites

Scabiosa ochroleuca

Scilla sibirica

Scorzonera austriaca

Scorzonera cana

Scrophularia nodosa

Securigera varia

Sedum acre

Sedum album

Sedum spurium

Senecio jacobaea

Seseli annuum

Seseli hippomarathrum

Seseli osseum

Sesleria albicans

Setaria viridis

Silene latifoliasubsp.alba

Silene nutans

Silene otites

Silene vulgarisubsp.antelopum

Silene vulgarisubsp.vulgaris

Sisymbrium orientale

Solidago canadensial.)

Solidago virgaureaubsp.
virgaurea

Sorbus torminalis

Stachys recta

Staphylea pinnata

Stellaria media

Stipa capillata

Stipa eriocaulis

Stipa pennatas. str.

Stipa pulcherrima

Syringa vulgaris

Tanacetum corymbosusabsp.
corymbosum

Taraxacunsect.Erythrosperma

Taraxacunsect.Ruderalia
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Taxus baccata
Teucrium chamaedrys
Teucrium montanum
Thalictrum foetidum
Thalictrum minus
Thesium linophyllon
Thlaspi perfoliatum
Thymus glabrescens
Thymus praecox
Tilia platyphyllos
Torilis arvensis
Torilis japonica
Tragopogon dubius
Tragopogon orientalis
Trifolium alpestre
Trifolium arvense
Trifolium pratense
Trifolium repens
Trifolium rubens
Tulipa xgesnerandal.)
Ulmus glabra
Ulmus minor
Urtica dioica
Valeriana stoloniferasubsp.
angustifolia
Valerianella locusta
Verbascum chaixsubsp.
austriacum
Verbascum lychnitis
Verbascum phoeniceum

Verbascum xpseudolychnitfs V.

chaixii subspaustriacum x V.
lychnitis)

Veronica arvensis

Veronica polita

Veronica praecox

Veronica prostrata

Veronica sublobata

Veronica teucrium

Veronica vindobonensis

Viburnum lantana

Vicia tenuifolia

Vinca minor

Vincetoxicum hirundinaria

Viola ambigua

Viola arvensis

Viola collina

Viola hirta

Viola mirabilis

Viola odorata

Viola reichenbachiana

Viola riviniana

Viola rupestris

Viola suavis

Viola tricolor subsp saxatilis

Viola xhaynaldii(= V. ambigua x
V. suavi}

Viola xhungarica(= V. ambigua x
V. odoratg

Viola xkerneri(= V. hirta x V.
suavig

Viola xscabra(= V. hirta x V.
odoratg)

Viola xvindobonensi¢= V. odorata
x V. suavi$

Vitis sp.(al.)
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Pouzdrany Steppe and Kolby Forest: Botanical Excursion
Guide

Jan Roleek

The Pouzthany Steppe and Kolby Forest are parts of the NatiNature Reserve
Pouzdanska step-Kolby. The reserve is situated in sontiMoravia above the
village of Pouz#éany, about 25 km south of Brno and 6 km west ofttiven of
Hustopee.
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Area around the Pouzdny Steppe and Kolby Forest

The complex of Pouzdny Steppe and Kolby Forest represents one ofdébe b
preserved remnants of subcontinental forest-steqgmemunities in the Czech
Republic. Despite its limited area (47 ha), theirmteserve harbours much of the
species richness of the now widely depleted Pamandiora and fauna.

The surrounding hilly landscape belongs to the lsaimost outskirts of the
Central Moravian Carpathians. From the hilltop ouRdany Steppe, there is a
great view of the Pavlov Hills across the lower ®yglley, partly flooded by the
Nové Mlyny reservoirs. Fringes of the Bohemian-Maaa Highlands enclose the
view to the west, while lowlands of the Pannoniasib stretch to the southeast.
The bedrock is mostly formed of Palaeogene calcaretaystones and sandstones
of the Carpathian flysch, partly covered by Plaistee loess. Climate of the
region is relatively warm (mean annual temperafute°C) and dry (mean annual
precipitation 490 mm).

The reserve comprises steep sunny slopes with dagsignd vegetation
(Festucion valesiacaeCirsio-Brachypodion pinna)i scattered shrubs and solitary
trees, and a plateau and shady slopes with a ffas&t Carpinion betul). The
species-rich dry grasslands of sunny slopEselerio macranthae-Stipetum
joannig are dominated by feather grasses (mos$fypa pennataand S.
pulcherrimg, narrow-leaved fescue$dstuca valesiacaF. rupicolg), Koeleria
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macranthaor Carex humilis Many drought-tolerant herbs and dwarf-shrubs are
admixed, e.g.Teucrium chamaedrysThymus pannonicusPotentilla arenaria
Galium glaucum Cytisus procumbensnd Campanula sibirica In disturbed
(grazed, trampled, mown or formerly ploughed) ptace deeper soils, rare
species of continental stepp€rémbe tataria Jurinea mollisand Astragalus
exscapupare particularly abundant. In more mesic sitesat-leaved grasslands
(Polygalo majoris-Brachypodietum pinngativith less drought-tolerant species
(Peucedanum cervarjiaCentaurea scabiosaGeranium sanguineumAdonis
vernalis Viola hirta and Orchis militarig occur. Scattered shrubs and solitary
trees includeCrataegus monogynaPrunus spinosa P. fruticosa Quercus
pubescensnd a rare continental elemdtunus tenella(syn. Amygdalus nana
From the floristic point of view, the occurrence afsmall population of a
Pannonian endemirtemisia panciciiis the most valuable. This putative glacial
relict has a maximum of 20 localities across Parman Moravia, eastern Austria
and in the Deliblatska pé&dra in northern Serbia.

Kolby Forest on the plateau provides a nice exarmp(@entral European mesic
oak-hornbeam forest P¢imulo veris-Carpinetum bet)]i though recently
somewhat damaged by illegal logging. The closedopgpnis dominated by
Quercus petragaAcer campestrand Carpinus betuluswith Ligustrum vulgarg
Euonymus verrucosar Crataegus laevigatén the shrub layer. The species-rich
herb layer is characteristic by colourful springpesd with Corydalis cava C.
solida, Anemone nemorosa\. ranunculoidesIsopyrum thalictroidesor Viola
mirabilis. Later on,Melica uniflora Poa nemoralisConvallaria majalis Galium
odoratum Dactylis polygamaand other nemoral species become dominant. On
sunny forest edges, forest-steppe species are atonmedant, includingQuercus
pubescens Brachypodium pinnatum Lithospermum purpurocaeruleym
Dictamnus albus Euphorbia epithymoidesPeucedanum cervariaGeranium
sanguineumPolygonatum odoratunCarex micheliiandlris variegata

References
Podgra J. (1928): Steppe und Waldsteppe des Hutbergeshalb Pouzny
(Pausram). — Preslia 7: 153-167.

Appendix. Selected species of vascular plants in PtarsdSteppe and Kolby
Forest

Acer campestre Achillea pannonica
Acer pseudoplatanus Ajuga chamaepitys
Acinos arvensis Ajuga genevensis
Adonis flammea Alliaria petiolata

Adonis vernalis Allium oleraceum
Agrimonia eupatoria Allium rotundum
Agrostis capillaris Allium scorodoprasum
Achillea collina Allium sphaerocephalon
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Allium oleraceum

Allium rotundum

Allium ursinum

Alyssum alyssoides
Anemone nemorosa
Anemone ranunculoides
Anemone sylvestris
Anthericum ramosum
Anthoxanthum odoratum
Anthriscus sylvestris
Anthyllis vulneraria
Aquilegia vulgaris
Arabidopsis thaliana
Arenaria serpyllifoliaagg.
Aristolochia clematitis
Arrhenatherum elatius
Artemisia absinthium
Artemisia pancicii
Artemisia pontica
Artemisia scoparia
Asarum europaeum
Asparagus officinalis
Asperula cynanchica
Aster amellus

Aster linosyris
Astragalus austriacus
Astragalus glycyphyllos
Astragalus exscapus
Astragalus onobrychis
Avenula pratensis
Avenula pubescens
Betonica officinalis
Betula pendula
Bothriochloa ischaemum
Brachypodium pinnatum
Brachypodium sylvaticum
Briza media

Bromus benekenii
Bromus erectus

Bromus inermis

Bromus japonicus
Bupleurum falcatum
Bupleurum rotundifolium

Calamagrostis arundinacea

Calamagrostis epigejos
Camelina microcarpa

Campanula bononiensis
Campanula glomerata
Campanula persicifolia
Campanula sibirica
Campanula rapunculoides
Campanula trachelium
Cardamine impatiens
Cardaria draba

Carex caryophyllea
Carex digitata

Carex humilis

Carex michelii

Carex montana

Carex muricataagg.
Carex praecox

Carex supina

Carlina vulgariss. lat.
Carpinus betulus
Caucalis platycarpos
Centaurea jacea
Centaurea scabiosa
Centaurea stoebe
Centaurea triumfettii
Cerastium arvense
Cerinthe minor
Clematis recta
Clematis vitalba
Clinopodium vulgare
Conringia orientalis
Convallaria majalis
Cornus mas

Cornus sanguinea
Corydalis cava
Corydalis pumila
Corylus avellana
Crambe tataria
Crataegus monogyna
Crataegus laevigata
Crepis praemorsa
Crepis foetidasubsprhoeadifolia
Cruciata glabra
Cynoglossum officinale
Cytisus nigricans
Cytisus procumbens
Dactylis glomerata
Dactylis polygama
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Daucus carota
Dianthus pontederae
Dictamnus albus
Diplotaxis muralis
Dorycnium pentaphylluragg.
Echium vulgare
Elymus caninus
Elytrigia intermedia
Elytrigia repens
Erigeron acris
Erodium cicutarium
Erophila verna
Eryngium campestre
Erysimum diffusum
Erysimum odoratum
Erysimum repandum
Euonymus europaea
Euonymus verrucosa
Euphorbia cyparissias
Euphorbia epithymoides
Euphorbia exigua
Euphorbia falcata
Euphorbia waldsteinii
Falcaria vulgaris
Festuca heterophylla
Festuca pseudovina
Festuca rupicola
Festuca valesiaca
Ficaria vernasubsp bulbifera
Filipendula vulgaris
Fragaria vesca
Fragaria moschata
Fragaria viridis
Fraxinus excelsior
Fumaria schleicheri
Fumaria vailantii
Galanthus nivalis
Galium aparine
Galium album

Galium glaucum
Galium odoratum
Galium sylvaticum
Galium tricornutum
Galium verum
Genista tinctoria
Geranium robertianum

Geranium sanguineum
Geum urbanum
Glaucium corniculatum
Glechoma hirsuta
Glycyrhizza glabra
Helianthemum grandiflorum
Helichrysum arenarium
Heracleum sphondylium
Hesperis sylvestris
Hieracium auriculoides
Hieracium bauhini
Hieracium densiflorum
Hieracium kalksburgense
Hieracium lachenalii
Hieracium laevigatum
Hieracium murorum
Hieracium pilosella
Hieracium rothianum
Hieracium sabaudum
Hieracium umbellatum
Holosteum umbellatum
Humulus lupulus
Hylotelephium maximum
Hypericum hirsutum
Hypericum perforatum
Chaerophyllum bulbosum
Chaerophyllum temulum
Chamaecytisus ratisbonensis
Chamaecytisus austriacus
Chondrilla juncea

Inula ensifolia

Inula ensifolia x 1. salicina
Inula germanica

Inula hirta

Inula oculus-christi

Inula salicina

Iris graminea

Iris pumila

Iris variegata

Isopyrum thalictroides
Jurinea mollis

Knautia arvensis
Koeleria gracilis
Lactuca quercina
Lactuca serriola
Lamium album

186 17th International Workshop European &tagion Survey, Brno, 1-5 May 2008



Lappula squarrosa
Lathyrus niger

Lathyrus pannonicusubsp.

collinus
Lathyrus tuberosus
Lathyrus vernus
Lavathera thuringiaca
Ligustrum vulgare
Lilium martagon
Linaria vulgaris
Linaria genistifolia
Linum flavum
Linum hirsutum
Linum tenuifolium
Lithospermum arvense
Lithospermum officinale

Lithospermum purpurocaeruleum

Lonicera caprifolium
Lotus corniculatus. lat.
Lycium barbarum
Lycopsis arvensis
Malus sylvestris
Medicago falcata
Melampyrum arvense
Melampyrum pratense
Melampyrum cristatum
Melampyrum nemorosum
Melica nutans

Melica ciliata

Melica transsilvanica
Melica uniflora

Melittis melissophyllum
Milium effusum
Moehringia trinervia
Muscari comosum
Muscari neglectum
Muscari tenuiflorum
Neottia nidus-avis
Nigella arvensis
Nonnea pulla

Odontites vernusubspserotinus

Omphalodes scorpioides
Ononis spinosa

Orchis militaris
Origanum vulgare
Ornithogalum kochii

Orobanche alsatica
Orobanche arenaria
Orobanche caryophyllacea
Orobanche purpurea
Orthantha lutea
Oxytropis pilosa
Papaver maculosusubsp.
austromoravicum
Peucedanum alsaticum
Peucedanum cervaria
Phleum phleoides
Phlomis tuberosa
Phyteuma spicatum
Picris hieracioides
Pimpinella saxifraga
Plantago lanceolata
Plantago media
Poa angustifolia
Poa bulbosa
Poa nemoralis
Polycnemum arvense
Polygala major
Polygonatum multiflorum
Polygonatum odoratum
Populus tremula
Potentilla alba
Potentilla arenaria
Potentilla patula
Potentilla recta

Primula vulgarissubsp canescens

Prunus fruticosa
Prunus spinosa

Pseudolysimachion spicatum

Pulmonaria mollis

Pulmonaria officinalisagg.

Pulsatilla grandis

Pyrus pyraster

Pulsatilla pratensisubsp.
bohemica

Quercus cerris

Quercus petraea

Quercus pubescens

Quercus robur

Ranunculus auricomusyg.

Ranunculus polyanthemos

Rapistrum perenne
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Reseda lutea

Reseda luteola

Rosa canina

Rosa dumalis

Rosa gallica

Rosa spinosissima
Salix caprea

Salsola kalisubsprosacea
Salvia nemorosa
Salvia pratensis
Salvia verticillata
Sambucus nigra
Sanguisorba minor
Saponaria officinalis
Scabiosa ochroleuca
Sclerochloa dura
Scorzonera austriaca
Scorzonera cana
Scorzonera hispanica
Scorzonera purpurea
Securigera varia
Sedum acre

Senecio jacobaea
Serratula tinctoria
Seseli hippomarathrum
Seseli osseum
Sherardia arvensis
Silene nutans

Silene otites

Silene vulgaris
Sisymbrium loeselii
Solidago virgaurea
Sorbus domestica
Sorbus torminalis
Stachys annua
Stachys recta
Staphyllea pinnata
Stellaria holostea
Stipa capillata

Stipa pennata

Stipa pulcherrima
Symphytum tuberosum
Tanacetum corymbosum

Teucrium chamaedrys

Thalictrum minus

Thesium dollineri

Thesium linophyllon

Thlaspi perfoliatum

Thymus glabrescens

Thymus pannonicus

Tilia cordata

Tragopogon dubius

Tragopogon orientalis

Trifolium alpestre

Trifolium medium

Trifolium montanum

Trifolium rubens

Trinia glauca

Ulmus glabra

Ulmus laevis

Ulmus minor

Valeriana stoloniferasubsp.
angustifolia

Verbascum chaixgubsp.
austriacum

Veronica praecox

Veronica prostrata

Veronica teucrium

Veronica vindobonensis

Viburnum lantana

Viburnum opulus

Vicia dumetorum

Vicia cracca

Vicia pisiformis

Vicia sylvatica

Vicia tenuifolia

Vinca minor

Vincetoxicum hirundinaria

Viola ambigua

Viola hirta

Viola mirabilis

Viola reichenbachiana

Viola riviniana

Viola suavis

Viola tricolor subsp saxatilis
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Podyji National Park: Botanical Excursion Guide

Milan Chytry & Vit Grulich

Introduction

Podyji National Park is situated in southwesternrdi@a between the towns of
Znojmo and Vranov nad Dyji along the Czech-Austtimmder. Austrian Thaytal
National Park is adjacent on the other side ofét@nal border.
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Podyji National Park with indication of the siteshe visited

The territory of the National Park is at the soasdtern edge of the Bohemian-
Moravian Highlands eskomoravska vrchovina). A remarkable landscape
element is the 60—200 m deep, V-shaped valley @fOfie (in German Thaya)
River. The slopes of the valley are steep, withnalant rock outcrops, and
dissected by numerous ravines. The valley is suded by a gently undulating
landscape, which is rather typical of the Bohemidassif in the central and
south-western part of the Czech Republic. The t&gheint of the National Park
is By¢i hora Hill (536 m) in its western part, the lowestint (208 m) is the level
of the Dyje River at the eastern edge of the Nati®ark.

The area is built of Proterozoic crystalline roaksthe Bohemian Massif.
Granitoids (granites and granodiorites) predominiatéhe eastern part of the
National Park, south-west of the town of Znojmo ewhthey are locally overlaid
by soft Miocene (Upper Tertiary) deposits. Gnessthe main bedrock type in the
western part of the National Park, between the sowhVranov nad Dyji and
Hardegg. Acidic mica shist is the most common beklin the central part of the
National Park, but in this area outcrops of morsebach bedrock (amphibolite,
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marble) are also encountered. Quaternary eoliansitsp(loess) are found mainly
in the eastern part of the area.

Predominant soil type is cambisol. Orthic luvisotxur on crystalline plateaus
and gentle slopes with a thick layer of weathegmgducts of ancient rocks or
young deposits. Outcrops of ancient hard bedroelcavered by shallow rankers
and lithosols, and marble outcrops with rendzi@lsysols are found in shallow
wet depression on the plateaus, and loamy-sandigdiis on the alluvial terraces
of the valley bottom. In the eastern part of theaachernozems are developed on
the fine-grained Tertiary or Quaternary depositsergas albic luvisols prevail on
Neogene sand and gravel.

The climate in the east of the National Park isaimg warm. The mean annual
temperature in Znojmo-Kuchavice is 8.8 °C and the mean annual precipitation
of 564 mm, which is similar to the warm and dry lamd area of southern
Moravia. Moving to the northwest, the climate beesnincreasingly cooler and
wetter. Complex topography of the river valley gates remarkable
mesoclimatic patterns. Whereas the gently undgdimdscape, at least in the
central and north-western part of the area, hasriceclimatic features with
smaller differences between minimum and maximunptatures, the climate of
the river valley is more continental. Upper partsh®e south-facing slopes may
warm up considerably during the daytime but theyl aff to temperatures lower
than elsewhere in the valley during clear nighthier€ are two types of
temperature inversion in the valley. Inversion tuépographical shading mainly
affects the lower parts and foots of the northffgcslopes. It is most intense
during the daytime and limits temperature maxim&isTtype of inversion
supports occurrence of montane plants in thesetdtabiThe second type of
inversion is caused by the cold-air drainage, whickeurs from time to time
during clear and calm nights, and creates a teryperdalifference of up to 3 °C
between the warmer upper slopes and cooler vatiégtn. Particularly in spring,
this inversion may cause a frost injury to seneifdants. It is possible that some
species of oceanic distribution and even Fagusatgly may be outcompeted
from the valley due to frost injuries.

History of botanical research and nature conservatin

The flora of the area was studied in detail by Addlborny, a secondary school
teacher, in 1870-1920. Since then hardly any spewev to the region have been
found except for a few ones from taxonomically is#te groups. The
comprehensiv&lora des Znaimer Kreised-lora of the Znojmo District; Oborny
1879) enables a comparison with the current sdnati

After 1948 the whole territory was closed to thélpubeing a state border area
(iron courtain). The Podyji Landscape ProtectedaAmas established in 1978. In
the 1980s, research was resumed, and its resuleslater used as arguments for
establishing a national park. This happened in 188dn the Podyji National Park
was established on an area of 63 koovering nearly the whole territory of the
former Landscape Protected Area. Particularly \@kussites, formerly nature
reserves, e.g. Hamerské vrasy, Havranickesawvist, Hradi§’ské terasy, Kravi
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hora, Popické kopy and Udoli Dyje, are now protected under the latipns of
the first zone (core area) of the National Parke &htivities on the Czech side of
the border were coordinated with those in Aust@m 1 January 2000, the
National Park became bilateral through the estavient of the Thaytal National
Park in the adjacent area in Austria.

Intensive botanical research, coordinated by Psofedi Vicherek at Masaryk
University, Brno, took place in the whole arealof Podyji National Park and in
adjacent areas of Austria in the early 1990s. Tésgarch included inventories of
macromycetes, lichens, bryophytes, vascular plants plant communities, and
resulted in three monographs and a series of jbpapers.

Vegetation

The Podyji National Park is situated in the traosil area between continental
(Pannonian) and Central European (Hercynian) plegigaphical regions. The
Pannonicum corresponds to the continental foregipst biome, and the
Hercynicum to the deciduous forest biome. The bauntbetween these regions
generally follows the geological dividing line bet@an the Bohemian Massif
(north-western and central part of the NationakPwaith higher altitudes, lower
temperatures, higher precipitation, ancient siliededrock, and a landscape
mosaic of forest tracts and treeless areas) anduitee depressions of the Western
Carpathians and the Eastern Alps (southeasternopdtte National Park, with
lower altitudes, warmer and drier climate, Tertiand Quaternary deposits, and a
landscape largely deforested since prehistoricsjme

The predominant vegetation type of the NationalkParthe broad-leaved
deciduous forest. In the western (Hercynian) paear the towns of Vranov nad
Dyji and Hardegg, submontane beech forests (atsmtgaVielico uniflorae-
Fagetum sylvaticge Carici pilosae-Fagetum sylvaticaand Tilio cordatae-
Fagetum sylvaticgealliance Fagion sylvaticag are the main types of potential
natural vegetation. They are found in the gentlgiulating landscape at altitudes
above 450 m. Hercynian oak-hornbeam foregisl#émpyro nemorosi-Carpinetum
betuli; Carpinion betuli are predominant in the central part of the Natidrark
and in the river valleys. Moving to the east tovegatite region of Pannonian flora,
oak-hornbeam forests are replaced by acidophiloak orests Genisto
germanicae-Quercignand, on the south-eastern slope of the Bohemiaash]
by thermophilous oak forestSg¢rbo torminalis-QuercetunQuercion petraede
In the outer depressions of the Carpathians, waiehadjacent to the Bohemian
Massif in the east, a mosaic of thermophilous @akdts Quercetum pubescenti-
roboris; Aceri tatarici-Querciof and Pannonian oak-hornbeam fore$tenjulo
veris-Carpinetum; Carpinion betgliis supposed to be the potential natural
vegetation; however, this area has been largelyrdstied since the Neolithic.

A remarkable vegetation pattern is encountered hi@ tiver valleys. The
alluvium is covered by riverine alder fores&dllario-Alnetum glutinosae; Alnion
incanag. Lower slopes support ravine forestecéri-Carpinetum; Tilio-Acerion
at steeper sites and oak-hornbeam forebtslgmpyro nemorosi-Carpinetum;
Carpinion betul) at less inclined sites. South-facing upper slarescovered by
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thermophilous oak forestsS¢rbo torminalis-Quercetunand Genisto pilosae-
Quercetum petraeadboth Quercion petraegewhereas the north-facing slopes
support acidophilous oak forestsLugulo albidae-Quercetum Genisto
germanicae-Quercign On the tops of ridges and cliffs, small patcloéspine
forests Cardaminopsio petraeae-Pinetum sylvesthigrano-Pinior) are found.

The river valley includes patches of primary tresldabitats on cliffs, rock
faces and talus slopes. On south-facing slopesettae covered by scrub
(Prunion spinosaeBerberidion) or dry grasslandg-gstucion valesiacaeilysso-
Festucion pallentls North-facing treeless patches are dominated dagkyr
grasslands o€Calamagrostis arundinacean siliceous bedrock, and [8esleria
caeruleagrassland Qiantho lumnitzeri-Seslerignon marble. Talus slopes are
covered with cryptogamic vegetation and, near ¢inest edges, with species-poor
communities of mosses and ferns. There are ricltopghyte communities
especially on open north-facing talus slopes, whesreeral species of boreal
distribution are found.

Secondary treeless vegetation is mainly found enbtbrder area of the National
Park and in the adjacent landscape. In the westmd central part,
Arrhenatherion elatiorisand Calthion palustrismeadows are predominant types
of secondary meadowarrhenatherion elatiorismeadows are also found on the
Dyje deforested terraces in the river floodplairheTriver is fringed by the
Phalaridion arundinaceaeiverine reeds witlPhalaris arundinaceaand Carex
buekii The largely deforested south-eastern slope oBtteemian Massif in the
eastern part of the National Park is well-known itsrextensive dry heathland
with thermophilous and continental speci&ughorbio cyparissiae-Callunetum
vulgaris; Euphorbio cyparissiae-Callunion vulgadrisand acidophilous dry
grasslands Rotentillo heptaphyllae-Festucetum rupicolae; Koeldhleion
phleoidig. The area of the outer depression of the Wesanpathians is mainly
dominated by arable land and vineyards, and the meosarkable type of semi-
natural vegetation is theéonvolvulo-Agropyriorgrassland in road verges on loess.

Flora

During the inventory of the flora of the Czech Piodgnd Austrian Thaytal
National Parks and adjacent areas in the 1990sozipmately 1290 species of
vascular plants were recorded. Of these, 27% Qdbar@pean, 26% are Eurasian
temperate species, 12% submediterranean and 9%ytesp

Deforested area of the southern Moravian lowlamdsch is adjacent to the
eastern border of the National Park, contains tbphitous Pannonian and
continental species of steppe, ruderal habitatslagss and inland saline
grasslands. The group of species that are onlydfanrthis area include8lcea
biennis Astragalus onobrychjs Atriplex oblongifolia Carex hordeistichqs
Cytisus procumbengris pumila, Kochia prostrata(only in Austria),Peucedanum
alsaticum Ranunculus illyricus Salvia austriaca(only in Austria), Scabiosa
canescensSclerochloa duraScorzonera canandSeseli hippomarathrunsome
thermophilous species occur in this warm and dsfeza area, but are also found
in the river valley in the central and western pafitthe National Park, e.g.
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Armeria vulgaris Carex supinaRosa jundzillij R. spinosissimaSalvia pratensis
and Scabiosa ochroleucanother group of thermophilous species is confite
the areas with base-rich soils, found in the eadtavland area and on the marble
bedrock around the town of Hardegg in the centedtarn part of the National
Park, e.gAster amellusinula ensifoliaand Polygala major A group of species
phytogeographically related to the limestone frsngé the Alps is found on the
marbles near Hardegg, eBuphthalmum salicifoliunfthe only current locality in
the Czech RepublicBupleurum longifolium(now only in Austria),Euphorbia
angulatg Laserpitium latifolium(only in Austria),Polygala amaraand Sesleria
caerulea This marble area also harbours some orchids, ssdBypripedium
calceolus Orchis militaris and O. purpurea Some thermophilous species are
confined to the rock outcrops and forest edgesiéniyje river valley, including
Aconitum anthorgAurinia saxatilisandBupleurum affineSpecies of acidic rock
outcrops are found in the river valley and in theaaof the south-eastern edge of
the Bohemian Massif; this group includ€agea bohemicaGenista pilosa
Scleranthus perenniSedum reflexurandVeronica dillenii

Montane species such asconitum variegatumAruncus dioicus Lunaria
rediviva, Polystichum aculeatuniRosa pendulinandTaxus baccatare found in
the shaded parts of the river valley. Another grofimontane species, including
Atropa bella-donna Equisetum sylvaticumHordelymus europaeusPetasites
albus Prenanthes purpureandVicia sylvatica occurs on the plateaus dominated
by beech forest in the western part of the Nati®tsak. Deforested plateaus in the
central and western part of the National Park donsame wet meadows and
patches of wet alder forest with submontane speciels aBistorta major Carex
appropinquata C. elongata C. umbrosa Salix rosmarinifolia Scorzonera
humilis, Tephroseris crispandTrollius altissimus

Sites worth visiting
Dry heathlands near the villages of Popice and Haaniky (Appendix 1)

Gentle slopes of the south-eastern edge of the BiaineMassif in the eastern part
of the National Park are formed of granitoids, whare noticeable as slightly
elevated outcrops. In places granitoids are covbyedertiary deposits or loess.
Natural vegetation of that area would be a mos&ithermophilous oak forests
with Quercus petragalocally alsoQ. pubescensand oak-hornbeam forests with
Carpinus betulusindQ. petraea However, the area has been deforested probably
since the Neolithic period and shallow soils on gnanitic bedrock were used as
oligotrophic pastures for livestock. In the 18thdah9th centuries there was
extensive sheep farming, but most pastures wenedalp@d already at the end of
19th century. Secondary succession of woody vegatét rather slow on shallow
granitic soils in the dry local climate, therefoa@ extensive area of former
pastures has been preserved as an open land hmtprésent. Preservation of
grasslands and heathlands was facilitated by acmtalsgrazing, accidental fires,
and using some parts of the area as military mgigiround. Nature conservation
management of grasslands and heathlands is afgjirie the early 1990s.
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Area of heathlands in the eastern part of the Piodgtional Park
(SW of the city of Znojmo).

Thermophilous acidophilous grasslands of the aadooi Potentillo
heptaphyllae-Festucetum rupicolag@lliance Koelerio-Phleion phleoidjs and
heathlands of the associatioBuphorbio cyparissiae-Callunetum vulgaris
(Euphorbio cyparissiae-Callunion vulgayisleveloped here as the main types of
semi-natural vegetation, encompassing also smadhpa of pioneer communities
of the associatiorFestuco-Veronicetum dilleni{Arabidopsion thalianae on
shallow soils adjacent to rock outcrops. In the@%he competetively strong
grassArrhenatherum elatiuexpanded in the area, probably due to increased
atmospheric nitrogen deposition. The shallow vallbgtween the flat elevations
used to support patches of wealthion palustrismeadows, most of which have
been destroyedCarex cespitosaCirsium canumand lris sibirica occurred here
until recently.

The heathland vegetation comprises an unusual catibn of plant
geographic elements, all being more or less xetop$i Pannonian species are
well represented and some of them reach their weslistribution limits here
(e.g.Cytisus procumbensris pumila Linaria genistifolig Pulsatilla grandisand
Saxifraga bulbifera Acidophilous heathland species, some of thenh witb-
Atlantic distribution ranges, form another distingtoup, including Armeria
vulgaris Calluna vulgaris Gagea bohemica Scleranthus perennisSedum
reflexum Veronica dilleniiand V. verna Species of sand grasslands, such as
Corynephorus canescenbilago minima and Vulpia myuros are confined to
granite outcrops and coarse sand produced throtagtitgg weatheringAvenella
flexuosa Danthonia decumbendNardus strictaand Sambucus racemosare
typical Hercynian element®Biscutella laevigatasubsp.varia and Cotoneaster
integerrimushave perialpine distribution ranges. EndangeredispHelichrysum
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arenarium Melampyrum arvensandOrchis moriostill form large populations in
this area.

Heathland management

Heathland is an Atlantic vegetation type, whichdraes increasingly rare in the
more continental climate of dry areas of Centralrope. As a secondary
vegetation, they require regular disturbance tovgae succession into scrub or
woodland. The heathlands in the area were grazeshbgp in the 19th century,
but no other details on the traditional managenaemtknown. In the 20th century
the land was largely abandoned. In the 1990s, suamts of the heathland area
were covered with open scrub, groupsBsftula pendulaand Pinus sylvestris
trees. Competitive grassesrhenatherum elatiusand Calamagrostis epigejos
started to expand in many places. In 1992 a sefi@sanagement experiments
was established to test whether some managemedticpsa used in Western
European heathlands are applicable for the drytireemtal, and species-rich
heathlands in the Podyji National Park.

The management practices tested were burning, wihidegs with vegetation and
topsoil removal, and cutting of the above-groundniass. Burning promoted
successful regeneration @falluna vulgaris Dense heathlands containing large
amount of woody biomass support medium-intensitg, fivhich destroys moss
mats and litter. On bare grou@hlluna regeneration by seed can take place, in
addition to vegetative regrowth. In contrast, ogerathlands with patches of
herbaceous vegetation support only low-intensitgsfi which do not open bare
mineral soil. Almost allCalluna regeneration is vegetative in this case, and
regrowth is slower.

Heathland recovery after sod-cutting depends orthveneor notCalluna seed
germination occurs in the plot. With germinatiome tcommunity develops
towards heathland; otherwise it changes into daggland. Cutting of the above-
ground biomass leads to a striking increase insgtaser, which is followed by a
slow recovery ofCalluna

All of these management practices result in aneiased species richness of
vascular plants, bryophytes, and lichens which reatural constituents of the
community. No spread of alien species was obserfTkd.number of species in
experimental plots peaks 3-4 years after the diahae. The highest increase in
species richness is in the sod-cut plots, whereispgerminate on the exposed
mineral soil. This experiment suggests that propeture conservation
management of heathland can be based on sheepgycaznbined with rotational
sod-cutting or burning of restricted patches.

Serious threat to the heathland biodiversity is ta@id expansion of
Arrhenatherum elatiyswhich started in the mid 1990s. Spread of th&sgris
probably caused by nitrogen accumulation due tog-time abandonment
combined with increased atmospheric deposition. Hational Park staff are
trying to stop this expansion by sheep grazing, mgwand litter removing, but
so far the results are unsatisfactory.
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Dyje valley near Hardegg(Appendix 2)

The site worth visiting includes the surroundin§she Hardegg observation point
(Hardeggska vyhlidka) and the slope opposite tha tof Hardegg (Hardeggska
strai). It is situated in the region where the Dyje Rivalley and its right-side

tributary Fugnitz deeply cut through different leyef the Moravicum rock series.
Various sorts of rock, such as base-rich marbleaanghibolite on the one hand,
and acidic orthogneiss on the other, strongly atfee local distribution pattern of
plant species and vegetation types.

Dyije valley in the western part of the Podyji Na&bPark between the towns of
Vranov nad Dyji and Hardegg. Dots indicate the egimn route.

From the Hardegg observation point, located onupeer edge of the Dyje
valley on the Czech side of the state border, tleeaeromantic view of the small
Austrian town of Hardegg with its castle, built the cliff above the confluence of
the Dyje and Fugnitz rivers. It was built at thentof the 11th and 12th centuries
as one of the fortresses that protected the Austi@der. A parallel chain of
fortresses was built on the Czech (Moravian) siflehe border. In the 17th
century the castle lost its original purpose, amd wurned into hunting lodge, and
after a major restoration at the end of 19th centiirbecame a public museum
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dedicated to Emperor Maximilian of Mexico, brottedrEmperor Franz-Josef of
Austria.

This area is very rich in species. During the detagrid mapping of the flora
in the 1990s more than 600 vascular plant spe@ed'px 0.6' square (about 1.2
km?) were recorded. This number is even more strikihgn we consider the low
human influence in the area. Arable fields and raldeabitats are almost absent,
and even in the past no settlements other thanmAtlstrian town of Hardegg
existed here.

The plateau above the valley is covered by Hereymiak-hornbeam forests
(associationMelampyro nemorosi-Carpinetum betudilliance Carpinion betul)
with Dentaria bulbifera Hepatica nobilisandStellaria holostean the herb layer,
accompanied by perialpidic speci€arex pilosaand Cyclamen purpurascens
Abies albais remarkable here not only for its presence bsn &r its natural
regeneration. In a stand of an oak-hornbeam fooest a marble outcrop,
Cypripedium calceolusgrows together withCorallorhiza trifida, Daphne
mezereumEuphorbia angulatandHierochloé australis

The south-facing slopes with outcrops of amphikoéihd amphibolitic gneiss
support thermophilous oak forests of the associdiarbo torminalis-Quercetum
(allianceQuercion petraegewith acidophilous speciesgrostis vinealisAvenella
flexuosaandFestuca ovinan the herb layer. Acidophilous dry grasslandshef
alliance Alysso-Festucion pallentiare confined to the gneiss outcro@agea
bohemicaandVeronica dilleniioccur here on rock edges and narrow terraces. On
marble, acidophilous oak forests are replaced ksiphdous ones, represented
here by the association€orno-Quercetumand Pruno mahaleb-Quercetum
pubescentis(alliance Quercion pubescenti-petragdaeQuercus pubescenss,
however, absent from this part of the valley duéddsolated location outside the
Pannonian region. In open places, forest edge caontiesi of the alliance
Geranion sanguinewith Buphthalmum salicifoliumDictamnus albusGeranium
sanguineumInula hirta and Peucedanum cervariare found, together with dry
grasslands of the allianégestucion valesiacaéncludingCarex humilis Festuca
valesiaca Inula ensifolia Orchis militaris Polygala majorand Stipa pennata
Grasslands dominated I8esleria caeruleaaccompanied byster amellusand
Hypochaeris maculataoccur rarely on west-facing slopes. Pioneer conitias
of the associatiorCerastietum(alliance Alysso alyssoidis-Sediprwith spring
therophytes, such uérabis auriculata Saxifraga tridactylitesand Veronica
praecox are restrictedto marble outcrof®orbus hardeggensisamed after the
town of Hardegg, occurs here among scattered shiithis recently described
hybridogenous apomictic species is derived fromoaging betwees. arias. lat.
andS. torminalis

The species composition of most forest stands aslyaatural. Plantations of
Scots pineRinus sylvestris Norwegian sprucePicea abiey and European larch
(Larix decidug will be gradually replaced by autochthonous trggecies
according to the management plan of the Nationak.PRock vegetation,
thermophilous oak forests, their thermophilousdeis and dry grasslands require
no management in the area. The bottom of the DyerRvalley used to be
farmed. It was covered mainly with therhenatherion elatiorismeadows but
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also with strips of arable land. They have beenasged since the mid 1990s. The
meadows will be preserved here as a valuable coemtonf the cultural
landscape.

Ledové sluje (Ice Caves)

Ledové sluje (in German Eisleiten) is a systemsgfyslocarst caves situated in the
Dyje valley between the towns of Vranov nad Dyjtladardegg. Since several
centuries these caves have been famous for camjaice until late summer. In a
broader sense, Ledové sluje is a local name fowttwde ridge where these caves
occur.

The ridge of Ledové sluje is located above the lefbhk of the Dyje river,
between flat hills of ¥trnik (510 m) and B§i hora (514 m). The river flows in
deeply entrenched meanders between these twoahilla altitude of ca. 300 m.
The ridge is formed of Proterozoic orthogneiss.tlm steep valley slopes there
are several slope failures, which gave rise to aitweenty crevice-type caves. The
longest cave system is more than 400 m long. OrNthefacing slopes of the
ridge there is a talus slope formed of large gnkissks originated through rock
falls from the above cliffs.

The Ledové sluje ridge is remarkable for a largediity of habitats, including
south- and north facing slopes, rock outcrops,psgtepes, rock debris and deep
soils on the lower slopes and in the narrow riv@odplain. This is reflected both
in the species-rich flora and the high number afetation types recognized in this
rather small area (< 0.5 Kjn

Vegetation

Most of the area of Ledové sluje is forested. Mesid deep cambisols on the
middle and lower slopes are occupied by oak-hombé&zests with Carpinus
betulus andQuercus petraea(association Melampyro nemorosi-Carpinetum
betuli, allianceCarpinion betul) and species of mesic broad-leaved forests in the
herb layer, e.g.Campanula persicifolia Cyclamen purpurascensDactylis
polygama Galium odoratumG. sylvaticumHepatica nobilis Poa nemoralisand
Stellaria holosteaShallower cambisols (up to 40 cm deep) on theeuprth-
facing slopes support acidophilous oak forests dated byQuercus petraea
(associatiorLuzulo luzuloidis-Quercetum petraga@lianceGenisto germanicae-
Quercion). These open-canopy forests have a species-padr lager with
calcifuge species such Asenella flexuosa_uzula luzuloidesFestuca ovinand
Vaccinium myrtillus Their rich moss layer containBicranum scoparium
Hypnum cupressiformé@olytrichum formosurrP. juniperinumand other species.
In similar topographic situations on south-facihgpes acidophilous oak forests
are replaced by thermophilous oak forests (assomiaSorbo torminalis-
Quercetum petraeaallianceQuercion petraede Their canopy is also dominated
by Quercus petraeabut they contain a number of shrubs (e@ornus mas
Ligustrum vulgareand Rosa caninaagg.) and a species-rich herb layer. It is
mostly dominated byFestuca ovina which is accompanied bynthericum
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ramosum Bupleurum falcatumEuphorbia cyparissigdHylotelephium maximum
Poa nemoralis Polygonatum odoratum Teucrium chamaedrys Trifolium
alpestre Vincetoxicum hirundinariaand other species. Broad-leaved ravine
forests (associatioAceri-Carpinetum betuliallianceTilio-Acerion) are found on
steep lower slopes with accumulation of rock delifieey have a species-rich tree
layer, includingAcer platanoides A. pseudoplatanusCarpinus betulusTilia
cordataandTilia platyphyllosand shrub layer with @ylus avellana Euonymus
verrucosa Lonicera xylosteurandRibes uva-crispaThere is a species-poor herb
layer with nutrient-demanding and shade-tolerantedo species, such as
Dryopteris filix-mas Galeobdolon montanunGeranium robertianunandUrtica
dioica. Moss layer is luxuriant, with most common spedieduding Dicranum
scoparium Hypnum cupressiformand Polytrichum formosumSmall patches of
natural pine forests (associatidbardaminopsio petraeae-Pinetum sylvestris
alliance Dicrano-Pinion sylvestris are found on the tops and faces of gneiss
outcrops. Beside®inus sylvestristhey contain some individuals d@uercus
petraea and Betula pendula Their species-poor herb layer is dominated by
Festuca ovinaand contains alsoAvenella flexuosa Genista pilosa and
Polypodium vulgare Moss layer containsDicranum scoparium Hypnum
cupressiformegPolytrichum piliferumand a number of lichens, includifgrmelia
conspersaP. pulla P. saxatilisandP. somloensis

Natural treeless vegetation is found on the opérstalopes and rock faces.
Talus slopes have a rich flora of lichens and bhyogs. Most common
macrolichen isCladonia rangiferinaand most common bryophytes include
Antitrichia curtipendula Dicranum scoparium Hypnum cupressiformeand
Polytrichum formosumlLarge areas of the talus slopes contain onlytoggumic
vegetation with abundant epilithic microlichens. s¢alar plant flora in this
habitat is species-poor, includinBryopteris filix-mas Festuca ovina Poa
nemoralis and Polypodium vulgare Well-insolated rock faces harboéurinia
saxatilis Festuca ovinaand Polypodium vulgareln contrast, shaded rocks are
covered with moss polsters, mainly bBypnum cupressiformand contain some
ferns growing in crevices, most frequerflglypodium vulgare

Flora (Appendix 3)

Detailed inventories done in the early 1990s reedrti63 species of lichens, 28
species of liverworts, 95 species of mosses andsp@zies of vascular plants.
Lichen Endocarpon psorodeumvas found here as the first record for the Czech
Republic. Several species of lichens and bryophgtesirring on talus slopes in
Ledové sluje are more typical of high-altitude ardaut they occur here in places
influenced by cold air flowing out of the ice cavebhese include lichens
Cladonia squamosa subsp. subsquambsacidea cyathoide$eltigera aphtosa
Pertusaria corallina, Rhizocarpon geographicunsubsp. geographicum and
Umbilicaria polyphylla liverworts Anastreptophyllum minutunBarbilophozia
hatcherj Calypogeia muellerianalamesoniella autumnalis.ophozia longidens
Porella cordeanandTritomaria quinquedentatand mos#$olytrichum alpinum
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Flora of vascular plants is dominated by Centrablgaan (35%) and temperate
Eurasian (34%) species, but submediterranean spa@ealso relatively common
(13%), the latter represented for exampleAjum flavum Arabis turrita and
Cornus mas Particularly remarkable is the occurrence @drex pediformis
Cimicifuga europaeaand Rubus saxatilisspecies typical of southern Siberian
hemiboreal forests, which are rather rare in CérEtaope. Ledové sluje is an
isolated locality for some thermophilous speciesctviare more common in the
dry lowlands of southern Moravia east of the tovfrznojmo, but they largely
disappear in the Bohemian Massif. In this areay #re confined to sunny slopes
and rock outcrops in the river vallyes. This groof species includes both
submediterranean and temperate continental spesties asAllium flavum
Dictamnus albuslris variegata(westernmost locality in Moravial.ithospermum
purpurocaeruleurrand Melica picta Aconitum anthoraa species belonging to a
group of closely related taxa with temperate caarttal distrubution, is found at
sunny forest edges on the ridge summit. In Morévig species is confined to the
river valleys of the Bohemian Massitarex cespitosand Pseudolysimachion
maritimum species of wet continental meadows, are foural small wetland on
the river terrace west of the Ledové sluje ridge.
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Appendix 1. Selected species of vascular plants in the heathlaear Popice and
Havraniky

Agrimonia eupatoria Festuca ovina

Agrostis vinealis F. pallens

Achillea collina F. pseudovina

A. setacea F. valesiaca

Allium flavum Ficaria calthifolia

Anthriscus cerefolium Filago arvensis
subsptrichosperma F. minima

Arabidopsis thaliana Filipendula vulgaris

Aristolochia clematitis Fragaria viridis

Armeria vulgaris Frangula alnus

Arrhenatherum elatius Gagea bohemica

Artemisia campestris G. pusilla

Asparagus officinalis G. villosa

Asperula cynanchica Galium valdepilosum

Aster linosyris Genista pilosa

Avenella flexuosa G. sagittalis

Avenula pratensis Helichrysum arenarium

Berteroa incana Hieracium echioides

Biscutella laevigata H. umbellatum
subsp.varia Hypochaeris maculata

Bromus tectorum H. radicata

Calluna vulgaris Inula britannica

Cardaria draba Iris pumila

Carex humilis Jasione montana

C. supina Jovibarba globifera

Carlina vulgaris Koeleria macrantha

Centaurea stoebe Linaria genistifolia

Cerastium glutinosum Luzula campestris

Chamaecytisus Lychnis viscaria
ratisbonensis Melampyrum arvense

Chondrilla juncea Melica transsilvanica

Conium maculatum Mercurialis annua

Cotoneaster integerrimus Myosotis ramosissima

Cytisus procumbens M. stricta

C. scoparius Nardus stricta

Danthonia decumbens Odontites vernus

Dianthus carthusianorum subspserotinus

D. deltoides Onopordon acanthium

Echium vulgare Orthantha lutea

Elytrigia intermedia Petrorhagia prolifera

Erodium cicutarium Phleum phleoides

Euphorbia cyparissias Picris hieracioides

E. waldsteinii Plantago media
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Poa bulbosa
Polygonatum odoratum
Potentilla arenaria
Prunus fruticosa
Pseudolysimachion spicatum
Pulsatilla grandis
Ranunculus bulbosus
Rhinanthus minor
Rosa gallica

R. jundzilii

R. rubiginosa

R. spinosissima
Rumex acetosella
Salvia nemorosa

S. pratensis
Sanguisorba minor
Saxifraga bulbifera
S. granulata
Scabiosa canescens
S. ochroleuca
Scleranthus perennis
S. polycarpos
Scorzonera cana

S. acre

S. reflexum

S. sexangulare
Senecio jacobaea
Seseli annuum

S. hippomarathrum

Appendix 2. Selected species of vascular plants in the Dyljeywaear Hardegg

Abies alba

Acer campestre
Aconitum anthora
Adoxa moschatellina
Agrostis vinealis
Achillea nobilis

A. pannonica

Ajuga genevensis
Allium flavum

Allium senescensubsp.montanum

Alnus glutinosa
Alyssum alyssoides
Anemone ranunculoides

S. osseum
Silene otites
Sisymbrium altissimum
Stachys recta
Stipa capillata
S. pennata
Taraxacumsect.Erythrosperma
Teucrium chamaedrys
Thiaspi perfoliatum
Thymus praecox
Trifolium alpestre
T. arvense
T. campestre
T. montanum
T. retusum
Valerianella locusta
Verbascum lychnitis
V. phoeniceum
Veronica dillenii
V. prostrata
V. triphyllos
V. verna
V. vindobonensis
Vicia pannonica

subsp striata
Vincetoxicum hirundinaria
Viola canina

A. sylvestris
Anthemis tinctoria
Anthericum ramosum
Arabis brassica
Artemisia campestris
Asarum europaeum
Asparagus officinalis
Asperula cynanchica
Asplenium ruta-muraria
A. septentrionale
Aster amellus

A. linosyris

Aurinia saxatilis
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Avenella flexuosa
Batrachium fluitans
Berberis vulgaris
Brachypodium pinnatum
Bromus benekenii
Buphthalmum salicifolium
Bupleurum falcatum
Calamagrostis arundinacea
Campanula persicifolia
Cardaminopsis arenosa
Carex brizoides

. buekii

. flacca

. humilis

. michelii

. montana

. pilosa

. supina

Carpinus betulus
Centaurea scabiosa

C. stoebe

C. triumfettii

C. pumilum

C. semidecandrum
Chamaecytisus ratisbonensis
Clematis recta
Convallaria majalis
Corallorhiza trifida
Cornus mas

Corydalis solida
Cotoneaster integerrimus
Crepis praemorsa
Cyclamen purpurascens
Cypripedium calceolus
Dactylis polygama
Daphne mezereum
Dentaria bulbifera
Dictamnus albus
Echium vulgare
Eryngium campestre
Euonymus europaea

E. verrucosa

Euphorbia angulata

E. cyparissias

E. dulcis

E. epithymoides

O000000

Fagus sylvatica

Festuca ovina

F. pallens

F. valesiaca

Gagea bohemica

G. minima

Galanthus nivalis

Galeopsis speciosa

Galium glaucum

G. odoratum

G. sylvaticum

G. valdepilosum

Genista germanica

G. pilosa

Gentiana cruciata

Geranium phaeum

G. sanguineum

Glechoma hirsuta

Helianthemum grandifloruraubsp.
obscurum

Hepatica nobilis

Hesperis sylvestris

Hieracium echioides

H. umbellatum

Hierochloé australis

Hypericum montanum

Hypochaeris maculata

Inula conyzae

I. salicina

I. ensifolia

Inula ensifolia x 1. germanica

1. hirta

I. oculus-christi

Iris variegata

Isopyrum thalictroides

Juniperus communis

Knautia drymeia

Lactuca quercina

L. viminea

Lappula squarrosa

Lathyrus vernus

Libanotis pyrenaica

Ligustrum vulgare

Lilium martagon

Linaria genistifolia

Lonicera xylosteum
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Loranthus europaeus
Luzula divulgata

L. luzuloides

Lychnis viscaria
Maianthemum bifolium
Medicago falcata
Melampyrum nemorosum
Melica ciliata

M. picta

M. uniflora

Melittis melissophyllum
Mercurialis perennis
Milium effusum
Minuartia fastigiata
Neottia nidus-avis
Omphalodes scorpioides
Orchis militaris

O. purpurea

Origanum vulgare
Orobanche lutea
Phalaris arundinacea
Phleum phleoides
Phyteuma spicatum
Pinus sylvestris

Poa bulbosa

P. nemoralis

Polygala major
Polygonatum multiflorum
P. odoratum

Potentilla arenaria

P. recta

Primula elatior

P. veris

Prunus fruticosa

P. mahaleb
Pseudolysimachion spicatum
Pulsatilla grandis

P. pratensisubspbohemica
Quercus petraea

Qu. robur

Ranunculus bulbosus
Rumex acetosella

R. aquaticus

Salix fragilis

Salvia glutinosa

S. pratensis

Sanicula europaea
Saxifraga tridactylites
Scabiosa ochroleuca
Scleranthus perennis
Scrophularia umbrosa
Sedum album

S. reflexum

Senecio germanicus
Seseli osseum
Sesleria caerulea
Silene nutans
Sisymbrium strictissimum
Sorbus ariaagg.

S. hardeggensis

S. torminalis

Stachys recta
Stellaria holostea

S. nemorum

Stipa capillata

S. dasyphylla

Stipa pennata

Stipa pulcherrima
Symphytum tuberosum
Tanacetum corymbosum
Taxus baccata
Teucrium chamaedrys
Thesium linophyllon
Thlaspi caerulescens
Th. perfoliatum
Thymus praecox

Tilia cordata

T. platyphyllos
Trifolium alpestre

T. montanum

Ulmus glabra

U. laevis

Vaccinium myrtillus

V. chaixiisubsp.austriacum
Verbascum nigrum
Veronica dillenii

V. praecox

Veronica prostrata

V. teucrium

V. vindobonensis
Viburnum lantana
Vicia sylvatica
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V. tenuifolia

Vincetoxicum hirundinaria

Viola mirabilis

V. tricolor sulsp. saxatilis
Viscum albunsubsp.austriacum

Appendix 3. Vascular plants species recorded on the ridgeedblé sluje

Abies alba

Acer campestre

A. platanoides

A. pseudoplatanus
Achillea collina

A. distanss. lat.

A. millefolium
Aconitum anthora
Actaea spicata
Adoxa moschatellina
Aegopodium podagraria
Agrostis capillaris

A. gigantea

A. stolonifera

Ajuga genevensis

A. reptans
Alchemilla gracilis
Alliaria petiolata
Allium flavum

A. oleraceum

A. senescersbsp.montanum

Alnus glutinosa
Alopecurus aequalis
A. pratensis
Anchusa officinalis
Anemone nemorosa
A. ranunculoides
Angelica sylvestris
Anthemis tinctoria
Anthericum ramosum
Anthoxanthum odoratum
Anthriscus sylvestris
Apera spica-venti
Arabidopsis thaliana
Arabis glabra

A. pauciflora

A. turrita

Arctium lappa

A. minus

A. tomentosum
Arenaria serpyllifolia
Arrhenatherum elatius
Artemisia absinthium

A. vulgaris

Asarum europaeum
Asplenium septentrionale
A. trichomanes
Astragalus glycyphyllos
Astrantia major
Athyrium filix-femina
Atropa bella-donna
Aurinia saxatile
Avenella flexuosa
Avenochloa pubescens
Ballota nigra
Batrachium fluitans
Berteroa incana
Betonica officinalis
Betula pendula
Brachypodium pinnatum
B. sylvaticum

Briza media

Bromus benekenii

B. hordeaceusubsphordeaceus
B. inermis

B. tectorum

Bupleurum falcatum
Calamagrostis arundinacea
C. epigeios

Calluna vulgaris

Caltha palustris
Calystegia sepium
Campanula glomerata
C. patula

C. persicifolia

C. rapunculoides

C. rotundifolia

C. trachelium
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Capsella bursa-pastoris

Cardamine amara

C. impatiens

C. pratensis

Cardaminopsis arenosa

Cardaria draba

Carduus acanthoides

C. crispus

Carex acutiformis

. brizoides

buekii

. cespitosa

. curvata

. digitata

gracilis

hartmanii

hirta

michelii

muricatas. str.

ovalis

pallescens

. pediformis

pilosa

remota

. Spicata

. Sylvatica

. vesicaria

. xvratislaviensig= C.
acuta x C. bueKji

Carlina acaulis

Carpinus betulus

Centaurea jacea

C. triumfettii

Centaurium erythraea

Cerastium arvense

C. glutinosum

C. holosteoides

0000000000000 000000

Chaerophyllum aromaticum

C. temulum
Chamaecytisus supinus
Chelidonium majus
Chenopodium album

C. hybridum

Chrysosplenium alternifolium

Cichorium intybus
Cimicifuga europaea

Circaea lutetiana
Cirsium arvense

C. canum

C. oleraceum

C. palustre

C. vulgare
Clinopodium vulgare
Conium maculatum
Convallaria majalis
Convolvulus arvensis
Conyza canadensis
Cornus mas

C. sanguinea
Corydalis intermedia
C. solida

Corylus avellana
Cotoneaster integerrimus
Crataegus laevigata
C. monogyna

Crepis biennis

C. paludosa

Cruciata laevipes
Cuscuta europaea
Cyclamen purpurascens
Cynosurus cristatus
Cystopteris fragilis
Cytisus nigricans
Dactylis glomerata

D. polygama
Dactylorhiza majalis
Daphne mezereum
Daucus carota
Dentaria bulbifera

D. enneaphyllos
Deschampsia caespitosa
Descurainia sophia
Dianthus carthusianorum
D. deltoides

Digitalis grandiflora
Dryopteris carthusiana
D. dilatata

D. filix-mas

Echium vulgare
Elymus caninus
Elytrigia intermedia

E. repens
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Epilobium angustifolium
E. ciliatum

E. montanum
Equisetum arvense
E. palustre

E. pratense

Erigeron annuus
Erophila verna
Eryngium campestre
Euonymus europaea
E. verrucosa
Eupatorium cannabinum
Euphorbia cyparissias
E. dulcis

E. esula

E. polychroma

Fagus sylvatica
Falcaria vulgaris
Fallopia convolvulus
F. dumetorum
Festuca gigantea

F. firmula

F. ovina

F. pallens

F. pratensis

F. rubra

Ficaria vernasubsp.
bulbifera

Filago arvensis
Filipendula ulmaria

F. vulgaris

Fragaria moschata

F. vesca

Fraxinus excelsior
Fumaria schleicheri
Gagea lutea

G. minima

Galanthus nivalis
Galeobdolon montanum
Galeopsis pubescens
Galium album

G. aparine

G. glaucum

G. odoratum

G. pumilum

G. sylvaticum

G. uliginosum

G. valdepilosum

G. verum

Genista germanica

G. pilosa

G. tinctoria

Geranium columbinum

G. divaricatum

G. pratense

G. pusillum

G. robertianum

G. sanguineum

Geum urbanum

Glechoma hederacea

G. hirsuta

Glyceria maxima

Gnaphalium sylvaticum

Gymnocarpium dryopteris

Hedera helix

Helianthemum grandiflorum
subsp.obscurum

Hepatica nobilis

Heracleum sphondylium

Herniaria glabra

Hesperis sylvestris

Hieracium bifidum

H. lachenalii

H laevigatum

H. murorum

H. pilosella

H. sabaudum

Holcus lanatus

Humulus lupulus

Hylotelephium maximum

Hypericum hirsutum

H. montanum

H. perforatum

Hypochaeris radicata

Impatiens noli-tangere

I. parviflora

Inula conyza

Iris variegata

Isopyrum thalictroides

Jasione montana

Juncus bufonius

J. conglomeratus
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J. effusus

J. tenuis

Juniperus communis
Knautia arvensis
Lactuca quercina

L. serriola

Lamium album

L. maculatum

L. purpureum
Lapsana communis
Larix europaea
Lathraea squamaria
Lathyrus niger

L. pratensis

L. vernus

Lemna minor
Leontodon autumnalis
L. hispidus
Leucanthemum ircutianum
Libanotis pyrenaica
Ligustrum vulgare
Lilium martagon
Linaria genistifolia

L. vulgaris
Lithospermum arvense
L. purpurocaeruleum
Lolium perenne
Lonicera xylosteum
Lotus corniculatus
Lupinus polyphyllus
Luzula campestris

L. divulgata

L. luzuloides

Lychnis flos-cuculi

L. viscaria

Lycopus europaeus
Lysimachia nummularia
L. vulgaris

Lythrum salicaria
Maianthemum bifolium
Matricaria discoidea
Medicago falcata

M. lupulina
Melampyrum nemorosum
M. pratense

Melica nutans

M. picta

M. uniflora

Mentha longifolia
Mercurialis perennis
Milium effusum
Moehringia trinervia
Molinia caerulea
Mycelis muralis
Myosotis arvensis

M. laxiflora

M. ramosissima

M. sylvatica

M. stricta

Myosoton aquaticum
Neottia nidus-avis
Neslia paniculata
Oenothera biennis
Omphalodes scorpioides
Origanum vulgare
Oxalis acetosella
Papaver confine

P. rhoeas

Paris quadrifolia
Persicaria amphibia

P. hydropiper

P. lapathifolia

Phalaris arundinacea
Phleum phleoides

P. pratense

Phragmites australis
Phyteuma spicatum
Picea abies

Pimpinella major

P. saxifraga

Pinus sylvestris
Plantago lanceolata

P. major

Poa angustifolia

. annua

P. bulbosa

P. compressa
P. nemoralis
P. palustris
P
P
P

o

. pratensis
. trivialis
olygonatum multiflorum
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P. odoratum
Polygonum aviculare
Polypodium vulgare
Populus alba

P. tremula

Potentilla anserina
P. arenaria

P. argentea

P. erecta

P. reptans

P. tabernaemontani
Prenanthes purpurea
Primula elatior

P. veris

Prunella vulgaris
Prunus mahaleb

P. spinosa
Pseudolysimachion maritimum
Pulmonaria officinalisagg.
Pyrethrum corymbosum
Pyrus communis
Quercus petraea
Ranunculus acris

R. auricomusgg.

R. bulbosus

R. repens
Reynoutria japonica
Rhamnus cathartica
Ribes alpinum

R. uva-crispa
Rorippa sylvestris
Rosa canina

R. gallica

R. pendulina

Rubus caesius

R. fruticosusagg.

R. idaeus

R. saxatilis

Rumex acetosa

. acetosella

. aquaticus

. conglomeratus

. crispus

. obtusifolius
Sagina procumbens
Salix alba

N0V VAOD

. caprea

. cinerea

. fragilis

. purpurea

. rosmarinifolia

. triandra

Salvia glutinosa

S. pratensis
Sambucus ebulus
S. nigra

S. racemosa
Sanguisorba minor
S. officinalis
Sanicula europaea
Saxifraga granulata
Scirpus sylvaticus
Scleranthus annuus
S. perennis
Scrophularia nodosa
S. umbrosa
Securigera varia
Sedum acre

S. sexangulare

S. reflexum
Senecio erraticus
S. germanicus

S. viscosus

S. vulgaris

Seseli osseum
Silene dioica

S. latifoliasubsp.alba
S. nutans

S. vulgaris
Solidago gigantea
S. virgaurea
Sonchus arvensis
S. oleraceus
Sorbus aria

S. aucuparia

S. torminalis
Spergularia rubra
Stachys recta

S. sylvatica
Staphylea pinnata
Stellaria graminea
S. holostea

nunununnnm
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S. media

S. nemorum

Symphytum officinale

S. tuberosum

Tanacetum vulgare

Taraxacunsect.
Erythrosperma

T. sect.Ruderalia

Tephroseris crispa

Teucrium chamaedrys

Thesium linophyllon

Thlaspi arvense

T. caerulescens

Thymus pulegioides

Tilia cordata

T. platyphyllos

Torilis japonica

Tragopogon orientalis

Trifolium alpestre

. arvense

. aureum

dubium

. hybridum

. medium

. pratense

. repens

Tussilago farfara

Typha latifolia

Ulmus glabra

Urtica dioica

Vaccinium myrtillus

A

Valeriana excelsaubsp.
sambucifolia

Valerianella locusta

Verbascum chaixsubsp.
austriacum

V. nigrum

V. phlomoides

Veronica anagallis-aquatica

V. arvensis

V. chamaedrys

V. dillenii

V. officinalis

V. sublobata

V. vindobonensis

Viburnum opulus

Vicia cracca

V. hirsuta

V. pisiformis

V. sepium

V. tenuifolia

V. tetrasperma

V. villosasubspyvillosa

Vincetoxicum hirundinaria

Viola arvensis

V. mirabilis

V. reichenbachiana

V. tricolor subsp saxatilis

V. xscabra(= V. hirta x V.
odoratg

Viscum albunsubspabietis

V. albumsubsp austriacum
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Practical information
Money exchange in Brno

It is most convenient to change money in fronttaf main train stationHlavni
nadraz). There are three exchange offices (one of therapin daily 8-21),
which do not charge commission fees. Other exchaffges are on the way to
the central squareN@mesti Svobodyof the old town lasarykovastreet). You
can also withdraw money from cash machine (ATM, @nelose to workshop
venue — check the map), which can accept mostteffriational credit cards (you
will be charged additional fee for transaction). ®orking days you can change
money also in most of the banks (branchCafska sptitelna is close to the
workshop venue — see the map, open Mo + We + F2,983:30-17, and Tue +
Thu 9-12, 13:30-16).

Public transport in Brno
Tickets

You need to buy the ticket before getting to the/tram — either in a vendor
machine on the platform, or in a tobacconist shigbék Trafika). If necessary,
you can get a ticket also from the driver, but vatiditional fee, and you need to
have change. Stamp the ticket after getting tobth&tram — it will indicate the
time when you started your travel, and you canelrayp to the validity of your
ticket. You do not need to pay for luggage. Thé&diccontroller may come
occasionally; he identifies himself with a badge.

Ticket prices

10 minutes (you cannot change to other lines) IR C
60 minutes (you can change to other lines) 15 CzK
90 minutes (you can change to other lines) 21 CzK
60-min ticket bought from the driver 20 CzK

Generally, a 15 CZK ticket is suitable for mostations.
How to get...

from the main train station (and bus station HdBrand) to Hotel Continental
take tram no. 1 (destinatidteckovice, get off atMoravskénanssti (2nd or 3rd
stop), walk 200 m to the left (with a park on yéeft-hand side), turn right around
the car parking house #ounicovastreet. Hotel is a high house on the right-hand
side of the street 150 m from its beginning.

from the main train station (and bus station Hotetand) to Hotel Garni
Vinarska take tram no. 1 (destinatidystrg, get off atLipova (7th stop), walk
up Lipovastreet, turn to the right after 150 m and find tiogel.
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from the main train station (and bus station HoBiand) to the workshop and
JUICE course venue (Faculty of Education;/#b9): take tram no. 2 (destination
Modrice), get off atPorici (4th stop). The building of the Faculty of Eduoatis
next to the tram stop.

from Hotel Continental to the workshop and JUICHIrs2 venue (Faculty of
Education, Paic¢i 9): walk 300 m towards two churches (yellowish bamqme
and gothic one with green roof) until you encouritam line at theCeskastation.
Take tram 5, 6 or 7 (destinatioBsary LiskovecBohuniceor Ustedni Hbitov),
get off atPorici (4th stop). The building of the Faculty of Eduoatis next to the
tram stop.

from Hotel Garni Vinaska to the workshop and JUICE course venue (Faailty
Education, Paici 9): take tram no. 1 frorhipové station (destinatioReckovice,
get of atMendlovo namsti (3rd stop), walk 400 m to the right alokgizova
street up to its crossing witRorici street, where you find Faculty of Education
building on your left-hand side.

Night busses

Night busses to all directions departure from thainmtrain station Hlavni

nadrazj between 23:00 and 02:00 every half an hour aarth f82:00 to 05:00
every hour.

To Hotel Garni Vin#skd, take bus no. 97 (destinatidinovcovgd and get off in
stationLipova

To Hotel Continental, take bus no. 90 (destinat@ieSin, 91 (destination
Ivanovicd, 92 (destinatiorHalasovo narsti) or 93 (destinatiottéchoy) and get
off in Moravské namsti, or take bus no. 93 (direction Knlejni) and get off in
Ceskéa

Connection summary

From the main train statiom{avni nadrazj and bus station (Grand Hotel)
to the workshop venu@®¢rici station)
« tram no. 2 (destinatiodstredni hbitov)
to Garni Hotel Vin&ska (ipovastation)
e tram no. 1 (destinatioBystrQ
to Hotel Continentaleskéastation)
«  tram no.12 or 13 (destinatiafervinkova

From the main bus statioAtobusové nadrazi Zvoria)
to the workshop venu@®¢rici station)
¢ bus no. 84 (destinatiadendlovo namsti)
to Garni Hotel Vin&ska (ipovastation)

17th International Workshop European Vegetatiorv8yyBrno, 1-5 Mag008 213



e toMendlovo namsti (bus 84) and change to tram no. 1 (destination
Bystrg

to Hotel Continental{eskastation)

+  tram no.12 (destinatioervinkova

From the workshop venu@grici station)

to main train stationHlavni nadrazj

e tram no. 2 (destinatioBtara Osadp

e toMendlovo namsti (tram 5, 6, 7 or bus 84) and change to tram 1
(destinationReckovice

to Garni Hotel Vingska (ipovastation)

e toMendlovo namsti (tram 5, 6, 7 or bus 84) and change to tram no
1 (destinatiorBystrg

to Hotel Continentaleskéstation)

« tramno. 5, 6, 7 (destinatidiendlovo namsti or Stefanikovaitvr?
or Kralovo pole nadra3i

to Botanical Garden for Garden par§ofie@ného nardsti station)

e get toMendlovo namsti (tram 5, 6, 7 or bus 84) and change to
trolleybus no. 25 or 26 (destinatibtovoliSeiskaor Palavské
nanesti)

+ gettoCeské(tram 5, 6, 7) and change to tram 3 (dEserova), 11,
12 or 13 (destinatiod'ervinkovaor Rakoveckj

Restaurants, wine houses and pubs near the workshegnue

See enclosed map for a list of restaurants in ttiaity of the workshop venue.
During the lunch time (11-13:00 on working daysjuycan also gaheny which
is usually advertised outside the restaurant fediprice and includes soup and
main dish. You pay after you finish your food andcide to leave. Some
restaurants offers payment by credit card, bwg inore convenient to have cash.
The bill does not include service — you may add esdim (up to 10% of the total
price) when paying, usually by rounding the pripe u

At Mendel squareMendlovo namsti) you will find several shops with fast
food (Obcerstveny of various types and quality. You could also Isayall snacks
in some tobacconistsT@bak Trafika). There is also supermarket Albert at
Mendel’'s square (open Mon-Thu 7-20, Fri 7-19, S&87Sun closed).

Selected restaurantsee the map)

1. RestauranPivovarska pivniceopen daily 11-24 (Starobrno beer)

2. Café-Bar-Pizzeriha Peda open Mon-Thu 10-22, Fri 10-23, Sat 11—
23, Sun 11-22.

3. PizzeriaGingilla, open daily 11-24, offer sitting outside until @2:
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10.
11.
12.
13.

14.

Pub-Restaurard Putny open Mon-Thu 10-22, Fri 10-23, So 15-22,
Sun closed, non-smoking time between 11:30-13°80n& Hora beer)
RestauranEvropg open Mon—Fri 11:00-23:30, Sat-Sun closed
(Starobrno beer)

Hare Krishna style vegetarian restaur@watar, Mon—Fri 11-18, Sat
closed, Sun 11-16.

WinehouseJ kralovny EliSky open Tue-Sat from 19.
RestauranPekandaopen daily non-stop except 9—11 (Starobrno beer
directly from the brewery).

Restauranta Pede open Mon-Thu 10:30-23:00, Fri-Sat 10:30-24:00,
Sun 10:30-23:00.

RestauranSkanzeenopen daily 11-24.

Restaurant) Napoleonaopen Mon-Fri 11-22, Sat 14-22, Sun closed.
WinehouseJ kola, Mon—Fri 11-23, Sat 15-23, Sun closed.

Internet Cafd.a Caressgopen Mon-Fri 14-21, Sat-Sun closed, offers
WiFi internet (but no computers).

Internet Café/ideika, cross the river and continue 200 m along the
main road, open Mon—Fri 7-22, Sat—Sun closed, ©i¢iFi internet

(but no computers).

Other important placeésee the map)

15.

16.
17.

Supermarke#lbert, open Mon—-Thu 7-20, Fri 7-19, Sat 7-13, Sun
closed.

Post office, open Mon—Fri 8-18.

Bank ofCeska Spatelnawith cash machine, open Mon+Wed+Fri 9—
12, 13:30-17, Tue+Thu 9-12, 13:30-16, cash mactoessible 24h.

Important phone numbers

Firemen, police and ambulance 112
Taxi service nonstop: +420 5 4221 4221

+420 602 584 843 (also to Vienna or Prague airport)

17th International Workshop European Vegetatiorv8yyBrno, 1-5 Mag008 215



VEVERI
Botanical

500 m
Garden
Continental
@ Hotel
RANICE
PISARKY City centre ZAEED(
Hotel Garni =
Vinarska /
° STARE BRNO Mendel e
Abbey BRNO- Main railway
(] -STRED station and
=" Grand Hotel
f' bus station
,.,,//‘; S
[a P —— A\ A
\§ 5 <*~ Faculty of n%’\\\
%% //// Education Sia,
L"\\: :_/_;i/ {workshop venue) “jj= ;

Brno city centre

17th International Workshop European &tagion Survey, Brno, 1-5 May 2008

216



Surroundings of the workshop venue;
numbers 1-14 indicate restaurants (see the aboig te
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