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

17th International Workshop European Vegetatiorv8yyBrno, 1-5 Mag008

211



17th International Workshop European Vegetation Survey
Using phytosociological data to address ecologjoaistions

1-5 May 2008, Masaryk University, Brno, Czech Rdjmub
Abstracts and Excursion Guides

Edited by
Milan Chytry

Excursion Guides by
Jiti Danihelka, Milan Chytry, Jan Ralek & Vit Grulich

Published by Masaryk University, Brno

1st edition, 2008

Serial number R4/08-02/58

Printed by www.knihovnicka.cz, Tribun EU s. r. 0.

ISBN 978-80-210-4585-9



	prov.pdf
	Abstracts_2008-04-18_finalni.pdf
	str3.pdf
	Abstracts_2008-04-18_finalni.pdf
	Deana.pdf
	Abstracts_2008-04-18_finalni.pdf
	zacatek EVS.pdf
	Abstracts_2008-04-18_upraveno_pomlcky-2.pdf






