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Abstract -- The genus Pleurospermum s. str. has 3 species: I’. camtschaticum Horem. (Far
East, Japan, ?China), P. uralense Hovrm. (K. Russia to China and Japan) and P, austriacum (L.)
Horrm. The distribution of the last mentioned species in Czechoslovakia is given in map No. 1,
the general distribution in map No. 2. In Czechoslovakia it grows within different plant communi-
ties from alpine meadows to hornbeam groves. It prefers limestone or other rocks rich in nutrients.
P. austriacum thrives in regions with a July temperature lower than 19° C or in regions with
40 summer days or less per year. Subfossil and fossil finds show that Plewrospermum had in
Czechoslovakia a considerably wider distribution than today during not only arly Postglacial,
but also in Late Glacial (W), and even in M/R., R, and R/W. The authors presume that the ancestral
form of Pleurospermum was distributed in scuthern Siberia in the early Ice Age. During the
Mindel Glaciation it penetrated to Central Europe; the European population was isolated in M/R
or latest in R/W from the Siberian one and sinece then two separate species developed, viz P.
austriacum and P. wralense. If this hypothesis is correct, P. austriacum as a separate species
‘annot have a longer existence than 200.000 — 300.000 years.

The genus Pleurospermum Horrm. sensu lato includes, according to DrRubpk in ENGLER ct
Prantr (1898 : 171), about 25 species. This is, in our opinion, a too broad generie concept; we
think it better to exclude Hymenolaena D. C., Eleutherospermum C. Kocu, Aulacospermum LEDR.,
Pterocyclus Kirzen and Hymenidium LINDL. as separate genera closely allied. but sufficiently
different from Plewrospermum Ho¥rm. sensu stricto. In this narrower sense the genus includes
3 species of a montane-continental character; its area extends in the temperate zone of Iurasia.
The original “linnéon”, Ligusticum austriacum L. Sp. pl. (1753) 250, was divided later on in
Plevwrospermum austriacum (1..) HorrFm., Gen. Umbell. 1814 (central and southern Europe),
P. uralense Horrm. (the easternmost part of the European Russia, Siberia, Mongolia, Japan and
China), and P. camtschaticum Horrm. (Far East, Japan, China?).

In this paper wo have tried to give the distribution of P. austriacum in
Czechoslovakia as well as in Kurope, and to find a probable explanation of
the arcogenesis, taxonomical differenciation and speciation in the genus

Pleurospermum s. str.

Taxonomy

Pleurospermum austriacum is a well defined and not very much variable
species. According to Baxrsay (1958) it has 2n = 22. There is, as far as we
know, only one infraspecific taxon worth of mentioning: P. austriacum var.
pubescens Bors. in Akad. Kozl. 15 : 305, 1878, valued by Borza, Consp. Fl.
Rom. 2 :198, 1947—49 as a form only. This taxon has hairy nerves on the
leaf underside. It was described in Rumania, but occurs also in this country,
e. g. on Rokos in Slovakia.
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As the species can be easily recognized and there is a very little probability
of a confusion with another species (in herbaria only in two cases we have
found plants of Laserpitium archangelicea Wurr. identified as Pleurospermum),
we could use also information from the literature for our map.

The distributionin Czechoslovakia

The distribution of Pleurospermum austriacum in Czechoslovakia may be
seen from the Map. 1. To draw this map we have revised material from the
following herbaria: PR, PRC, BRNM, BRNU, BRA, BRAC, SLO. There, in
literary sources as well as in Dowixs MS. and in our own notes wo have
found about 300 data bearing its distribution, represented in our map by
230 dots. Enumemtion of the localities is given in the Czech text.

About 189, of the known localitics in Czechoslovakia are in the Sudetic
subregion, approximately 149, belong to the Subpannonicum, one locality
is situated on the periphery of Matricum, and the rest, about 68 9 of locali-
ties, belong to the Carpathian region. It is lacking in regions poor in nutrients
(Hercynicum) or in regions with a too hot summer (Eupannonicum). Its area
seems to be mainly dependent on the edaphic and climatic conditions. There
are, however, several arcas with rich limestone soils and a climate which
seems to be favourable for Pleurospermum austriacum — but this species is
absent. Such district is e. g. the Bohemian Karst (Cesky kras). If Pleurosper-
mum can exist in the neighbourhood of Brno, we cannot see why it could not
exist in Cesky kras or on eruptive rocks of the NW Bohemia. It is thus
probable that also historic factors take part in the formation of its area.

General distribution

The present area of Pleurospermum austriacum extends from the western
Ukraine (rare to scattered in the Chmelnik and Tarnopol districts, relatively
common in the Carpathians of the Transcarpathian Ukraine), to the Southern
Carpathians and the Balkans and further through the Dalmatian mountains
to the Southern Alps; it likewise occurs in the Western Carpathians and NW
Alps, in the High Sudetic mountains, in the Thiringer Wald, Frankenwald
and other German mountains as well as in the Baltic region.

In Rumania it grows practically everywhere in the montane and subalpine
belts of the Carpathians and the Muntii Apuseni, in Bulgaria in the Vitosa
mountain group, in the Western and Central Balcan ridge. The southern
limit of its distribution in the Balcans is difficult to draw -~ we have no
concrete data from Macedony and Albania, where we can expect its southern-
most localities. In the mountains of Yougoslavia it is scattered, mainly in
the subalpine belt; there are, however, some exceptions, like the locality in
the valley of the Gostovié river at 360 m alt. We can follow its distribution from
the mountain plateaus of the SE Serbia through Montenegro, Hercegovina,
Croatia and Slovenia to the Italian and the Austrian Alps. In the Alps it
grows in the southern as well as in the northern part, where it descends along
some of the rivers down to the Danube. The main distribution in the northern
promontories of the Alps runs along the right bank tributaries of the Danube,
especially along the Iller, the Werlach, the Lech, the Ammer and the Isar; to
the West and Iast its occurence is more scattered. In the Kast it ends in the
promontories of the Alps in Hungary — Sopron and Koszegi hegység.

Besides the Alps, its distribution in Germany is confined to the Jura of
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Map. I. Distribution of Plewrospermum anstriacum in Czechoslovakia: .. . . line connecting places with 40 summer days per year, red line: recent arca. dots: recent localities. triangles: pollen finds
from the Younger Dryas and Praeboreal deposits, aste rises: pollen finds from R, M/R and R/W deposits.
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Map. 2. — Distribution of Pleurospermum austriacum (total); red line
places with a mean day temperature 20° C or more for 2 months,

area of the species, —.—.—.— line connecting



Baden and Schwab. the Frankenwald and Thiiringerwald: an isolated locality
is at Leach in the Rhine valley. In (Zechoslovakia. as we have seen, it grows
in Northern Bohemia. in some places in Moravia and on the whole Carpathian
ridge. In Hungary, apart from the above named localities, there are isolated
occurences in the Bitkk and Matra mountains,

To the North from the Carpathian vidge, Plenrospermum austriacum des-
cends along the Visla river to the environments of Lublin, Lukdw, Nowo-
arodekisolated localitios are at Kampinos near Warszawa and at Zakroezyn.
The Towest localities are found on the Low Visla as relics from the colder
postalacial period. In the birch and the pine woods there grow. together
with Plesrosperm v, also Buplewrim longifolinm. Pulsatilla vernalis, Ajuga
pyramidalis ete. (Szarer 19592 0 46). A similar character manifests the
oceurence in the Noviet Balties republic (in SE direetion as far as Minsk). The
northernmost locality of Plewrospermum austriacum can be found in Sweden
SW from Nykaping. Somewhat doubtful is a second locality . viz. at Listarums
in Skane (leg. 0 Kvrek 1897). The plant. deposited in Herb. Lund under
the name of Levisticum officinale. is, according to WEIMARCK (1963: 486),
veally Plevrospermum austricenm. WENMARCK tried to find this species at
Listarums in 1961 62, but without success.

A similar form of the ara as Plewrospernoom anstriacion and a similar taxonomieal differentia-
tiont may be found also in <overal other species of different genera, with a main distiibution in
the montane and subalpime belts (ef g MEvsen 1943, 305). 1t is not without interest that this
group of species hasoimn several cases also similar ccological requirements and some of them oceur
in the same localities as Pleoospernoom, To siach belong, e.g. the following species (first the
European taxon. the next one has its main distribution in Siberia, in some cases there is a further
differentiation in Fastern Asia): Aconitiwm anthora L. Ao Komarorit STEINB Aruncus volyaris
AAF. A asiaticns AL Posankx. and AL kamtschaticus Ryps.; Bupleurum longifolium 1. 1.
anrciom Fiscn, Cimicifuga europae o N SCHIPCZ, C. foetida Li.; Larir decidua L. — complex of
Asiatic <pecies: Finns cembra L. P.sibirica Rurre Thalictrum aquilcgiifolinm L. - T con-
tortum I.. vote,

Such a coincidence in the area and differentiation cannot be accidental;
a most probable explanation is. in our opinion, a common history of these
species.

Phytocoenological behaviour

Plewrospermum ausiriacim can thrive in fairly different plant communities.
Together with many other species of a similar florogenesis, it forms a part of
communities that are relatively stabilised from the floristic point of view.
\ striking floristic abundance of those communities speaks for their consider-
able age.

In our Sudetic mountains it grows above the timberline mainly in commu-
nities of the alliance Calamagrostidion arundinaceae (LvQuer 1926) JENIK
1961, Ju~ik (1. c.) found Pleurospermum in the ass. Bupleuro-Calamagroste-
tum arundinaceae (Z1L.ATNIK 1928) JuNig in 5 from 10 relevés in the Krkonose
and Jeseniky mountains.

Example: Buplowro Calamagrostetum arundinaceac (Zear.) Junik, Krkonose: Velka Kotelnd
Jama, a scree below the western gully, humose, fine, blackbrown soil on coarse graritic blocks,
1180 m alt., aspect Sk, 25 slope, 10m2, Te (herb, layer) 957, d(moss layer) | . 27. 7. 1965
(Hapad et al.) (Abund, and dominancy in DomiN ot Hanad sealel) Calamagrostis arundinacea 7,
Pimpanella major 5, Gentiana asclepiadea, 4, Luzula nemorosa 4, Pleurospermum austriacum 4,
Myosotss palustris nemorosa, 3, Ranunculus nemorosus 3, [tumex arifolius 3, Achillea sudetica 2,
Anemone narcissiflora 2, Delphinium elatum 2, Geranium silvaticum 2, Potentslla aurea 2, Primula
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elatior 2. Senecio nemorensis 2, Viola biflova 2, Alchemilla glabra V. Allium sibivicum 1, Antho
ranthm odoratun 1. Angelica montana 1. Bartsia alpina 1, Bistorta major V. Buplewrum longi-
Solvim 1. Carca pallescens 1, /'.'/M/n/r)'//m alpestre 1, Festuca  rubra 1, Galiwm  sudeticum 1.
Gewm rivale 1. Heraclewm sphondylowm 1 Knautia arvensis 1, Lilivm martagon 1. Melampyrion
silvaticiom subsp. carpaticum 300 1 Mercurialis perennis 1 Potentilla erecta 1, Serophularia nodosa
1, Silene vulgaris V. Thalictrutn aquilegicfoliune 1o Thesium al pinum 1, Cirsiwom erisitales | |
Mnivem affine 4, Rhodobryum roscim 1.

In the alpine belt of the Carpathians PP, awstriacum grows in a corresponding
alliance of Seslerion tatrar Pawi. 1935, 1t belongs to the characteristic species
of the ordre Seslerietalia tatrae HApa< 1962 together with Astrantia major.
Delphinium elatwm, Buplewrwm longifolium, Pimpinella major var. carpatica
H and Crepis suceisifolia. 1t is scattered in the Festucetum carpaticae STLL.
1933 in the Nizké and Belanské Tatry. in Helianthemo-Calamagrostetum
arundinaceae H 1964MS and Aconito- Digitaletum HC. 1.e. in the Belanské
Tatry mountains.
oxampler Festuectum corpagicac. Belanské Tatry, Dolina Siecdmich pramenov, a moist sceree
below a steep rock wall, moist black-greyvbrown <oil containing some stones: in 70 cm depth the
soil passes into a consolidated limestone seree: 1501 malt. aspeet S.470 10 m2 Te 100°,, d 30°,.
31. 7. 1956 (HADAC ot al.':

Festuea carpatica 8, Aconituty reviegatum S, Astrantio major 5. Crepis succisifolia 4, Digitalis
grandiflora 4, Pimpinella major v. carpatica 4. Campanida trachelinm 3. Carex tatrorum 3. Leonto-
don lispidus 3, Phlewm hirsution 3. Sesleria tatrac 3. Heraclewm sphondylinm 2. Hieraciiom muro-
rum 20 Hypericum maculatiom 2. Libanotis montana 2. Potentilla awrea 2. Primula clatior* carpatica 2,
Stachys alpina 2. Trifolivm pratepse® Kaotulae 20 Anthorantlinm odoratum 1. Bellidiastrum Michelii .
L. Buplewrum longifolium 1. Calamintha clinopodium V. Camponnla speciosa 1. Carlina acaulis 1.
Carduus glaucus 1, Centaurea scabiosa® al pestris 1 Chrysanthenoom subeorymbosun 1. Cirsium erisi-
thales 1, Cortusa Mathiolid 1, Delphanivom elatiwm 1. Helianthenoon grandifloraom 1, Hieracium
prenanthoides 1. Lilivm martagon 1. Livam cxtraavillare V. Lotus corniculatus 1. Mercurialis
perennis Vo Plhyterona orbiculare 1. Plewrospermoam austriaeum V.o Polygala brychyptera 1, Prunella
vulgaris Vo Ranunculus Hornschuchii 10 Senceio capitatus 1. Soldanclla carpatica 1. Trifolium ba-
divwm V. Tussilago farfara 1, Veronica chamacdrys V. Rhytidiadel pls triquetras 5. Muium hornum 4,
M. punctatum 4, Callicrqonella cuspidata Vo Earleynchium praclongum Vo Hylocomium splendens 1

Chrysoliyproom protensim - Tortella tortiosa

Plewrospermum austriacwm was also found in the alliance of Calamagrosti-
dion variae St 1933, especially in the ass. Calamagrostetum variae carpati-
cum SILLINGER 1933, This author found Plewrospernium in 3 from 13 relevés
of this community in the Nizké Tatry, Hapac (MS) noted it in 2 from 5 rele-
vés of the same association in Belanské Tatry.

I the belt of montane and submontane woods. . austriacum grows mainly
in flowery beech woods. fir-beech woods and fir woods. rarely in spruce
forests (ordre Athyrio-Piceetalia HC 1962) primarily in communities with
humose soils and a rich herbaccous vegetation, mainly on slopes. e.g. in the
Fagetum adenostylosum in the Mali Fatra mountains (SinLixaer apud
Doyin MS). in mixed spruce forests on limestone in the Nizké Tatry (Srnn.
1933), in a Carpino-Fagetum in the Bil¢ Karpaty (2 from 10 relevés, Sivi.
1929 @ 22) ete. At this altitude Plewrospermum also occurs in secondary
communities like Coryletum; the following example shows that such a com-
munity includes both species from the alliance Abietion Birez, et HC. and
from oakwoods.

Iox ample: Levoeské pohori, (Levoca mountain vroup) a slope above the Vapmsty potok
(hrook), 645 moalt. aspeet SW, 307,200 m2 1T a b 75,0 ¢ T0%, 17,6, 1964, (Stavik ot Hapao):
Corylus avellana 8, Betula pendula 3, Picoa abics 3. Cornus sanguinea 20 Tilia cordata 2. Daphne

mezereum L, Prunus avium |, Quercus petraca Q. robur . Carex pilosa 7. Aeqopodinm podagra-
ria 4, Poa nemoralis 4, Luzula nemorosa 3 Symphytum tuberosum 3. Ancmone nemorosa 2, Asarum
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europaeum 2, Digitalis grandiflora 2, Euphorbia amygdaloides 2, Lathyrus vernus 2, Pimpinella
magjor 2, Pleurogpermum austriacum 2, Pulmonaria obscura 2, Stellaria holostea 2, Actaea spicata 1,
Angelica montana 1, Betonica officinalis 1, Brachypodium silvaticum 1, Bupleurum longifolium 1,
Campanula trachelium 1, Crepis succisifolia 1. Dactylis polygama 1, Dentaria bulbifera 1, Dorons-
cum austriacum 1, Fragaria vesca 1, Glechoma hirsuta 1, Hypertcum hirsutum 1, Lathyrus niger 1,
Luzula pilosa 1, Majanthemum bifoliwm 1, Melitis melissophyllum 1, Milium effusum 1, Paris
quadrifolia 1, Phyteuma spicatum 1, Polygonatum multifloriom 1, Prenanthes purpurea 1, Ranuncu-
lus lanuginosus 1. Salvia glutinosa 1, Senccio Fuchsit 1. Victa dumetorum 1, V. silvatica 1. Viola
silvatica 1.

Pleurospermwn may be found even in scree communities of the alliance
Tilio- Acerion KLIRA 1955 on humose, stony soils.

Asan example of such a community may serve the following relevé from the Levoéa mountains:
Ex.: a scree SIS from the top of the Brezova hill, 790 m alt., aspect SW, 100 m?, 16. 6. 1964
(Sravik at HApAQ):

Acer pseudoplatanus 8, Tilia cordeta 5, Betula pendula 4, Quercus petraca 4, Corylus avellana 6,
Lonicera xylostewm 4. Cornus sanguinea 1, Euonymus europaeca 1, Ribes alpinum 1, Poa nemoralis 5.
Ranunculus lanuginosus 5. degopodinum podagraria 4, Campanula trachelinm 3, Malium cffusum 3.
Phyteuma spicatum 3, Stellaria holostea 3, Symphytiwm tuberosum 3, Veronica chamaedrys 3, Ane-
mone nemorosa 2, Chrysanthemum subcorymbosum 2, Doronicum austriacum 2, Qlechoma hirsuta 2,

“y

Melica nutans 2, Pleurospermum austriacum 2. Primoda elatior 2, Pulmonaria obscura 2, Senccio
Fuchsiv 2, Actaea spicata 1, Cardamine impaticns 1, Crepis succisifolia 1, Cystopteris fragilisl,
Dactylis polygama 1, Digitalis grandiflora 1, Dryopteris filvx mas 1, Epilobium montanum 1, Galium
rerum 1, Gerantum phaeum 1, G. Robertianum 1, Geum wrbanum 1, Hypericum hirsutum 1, Lathyrus
vernus 1. Lilinm martagon 1. Majanthemum bifolium 1, Melandrium rubrum 1, Melitis melisso-
phyllum 1, Mycelis muralis 1, Myosotis stlvatica 1, Ranunculus auricomus 1, Vicia sepium 1.
V. silvatica 1, Thalictrim aqualegiifolium 1,

Sometimes such communities occur in climatic inversions at very low alti-
tudes; Pleurospermum can exist even there, as may be seen from the next
example:

Example: aseree below rocks on the left bank of the Jizera river opposie to the hospital in the
town of Semily, stony soil, aspect NNW, slope 40 —45°, 250 m?, 350 m alt., Ta 95%,, b 60°, ¢ 90,
30,6, 1965 (Stavik) (dominancy and abundancy in Braun-Blanquet scale):

Acer pseudoplatanus 3, Picea abies 3, ['lmus scabra 3, Corylus avellana 3, Lonicera nigra 2,
Nambucus racemosa 2, Ribes alpinum 1, Daphne mezereum -, Frazxinus excelsior -+, Lonicera
rylosteum - | Rosa pendulina -+, Rubus idaeus -1, Dryopteris filiz-mas 4, Gerantum robertianum 3,
Actaea spicata 2, Mercurialis perennis 2, Petasites albus 2, Senccio Fuchsii 2, Impatiens noli-tangere
L. Polystichum lobatum 2. Asarum europacum 1, Athyrium filiz-femina 1, Lamium gale-
obdolon 1. Galinm silvaticum 1, Melica nutans 1, Mochringia trinervia 1, Oxalis acetosella 1,
Phegopteris dryopteris 1, Pleurospermum anstriacum 1, Polygonatum verticillatum 1, Urtice dioica 1,
Epilobium montanum 1, Angelica montana | Cystopteris fragilie +, Heracleum sphondylium -,

Lilivm martagon -+ . Miliwm effusum -t Mycelis muralis +, Paris quadrifolia |-, Pulmonaria
obseura -~ Scrophularia nodosa

Pleurospermum austriacum can thrive in communities with dominating
Quercus and Carpinus (Galio-Carpinetum OBERD. 1957) even at relatively low
altitudes. As an example of such a community we bring a relevé from the
promontories of the Thiiringer Wald in DDR, which is very similar to some
communities including Pleurospermum in this country:

Example: Ewpenfelder Gottesholz at Arnstadt, shell-limestone (Muschelkalk), aspect N, 3°,
100 m?, 4. 6. 1966 (HapAG ot WriNERT).

Quercus robur 7, Carpinug betulus 6, Corylus avellana 5, Tilia platyphyllog 5, Sorbus aucuparia 1,
Acer campestre 1, Rhamnus cathartica 1, Plenrospermum austriacnum b, Aegopodium podagraria 4,
Melampyrum nemorosum 4, Phyteuma spicatum 4, Viola mirabilis 4, Anemone nemorosa 3, Agarum
europaeum 3, Hepatica nobilis 3, Mercurialis perennis 3, Campanula trachelium 2, Carex montana 2,
Chrysanthemum corymbosum 2, Convallaria majalis 2, Cregis succisifolia 2, Galium silvaticum 2,
Laserputium latifolium 2, Lathyrus vernus 2, Primula veris 2, Sanicula europaea 2, Anthriscus niti-
dus 1, Aquilegia vulyaris 1, Brachypodium silvaticum 1, Bupleurum longifolium 1, Campanula per-
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steifolia 1. Dactylis polygama 1. Daphne mezerewm 1, Festuca heterophylla 1, Fragara vesca 1,
Hieractum murorum 1. Lathyrus niger 1, Lilium martagon 1, Listera ovata 1, Lonicera xylosteum 1,
Melica nutans 1, Polygonatum officinale 1, Rawunculus anricomus 1, R. polyanthemus 1. Serratula

tinctoria 1. Vincetoricum officinale 1.

From the above relevés it is evident that P. austriacum practically never
occurs as a dominant species in any community, but nevertheless if plays a
significant role in some of them, e.g. in the alliances of Calamagrostidion
arundinaceae. Calamagrostidion variae. Seslerion tatrae. Tilio- Acerion or
Carpinion.

Though it can grow at such different altitudes and in rather different plant
communities, we can find quite a few species occurring very often associated
with it in most places, e.g. Lilium martagon, Buplewrum longifolium, Crepis
sucetsifolia. Campanula trachelium, Mercurialis perennis, Pimpinella major
ote. Itis probable that some of these species exhibit a similar history as P.

austriacum.

Keology

Plewrospermum austriacum  flowers usually in July. Its pollination is
sccured mainly by Hymenoptera; pollination by ants was observed in the
Belanské Tatry (Hapac 1960).

lipe fruits (eremocarpia) may be observed in August or later. The diaspore
production is considerable. We have found in different individuals 500 —7.000
fruits: Horx (1946) found the maximal fruit number per indiv. to be
6.000. According to TueLLUNG in HE-

GT (1926) the germinating capacity of

the sceds is very low, ca 29,. The win- R e
ged eremocarpia are mainly transported
by wind or running water. The buo-
vancy of the fruits lasts, according to
TheLLeNe in Heer Le. po 1902, for 1251 - 1500
about 10 days. I'ruits of Plewrospermum L
are relatively heavy 0,0077 ¢ (SMARDA 1001 - 1250
et SMaRrDOVA 1966): we cannot expect L
them to be able of a long distance 751 - 1009
transport. X

Most of the localities of Plewrosper-— o, 55,
mum in this country are situated on i
limestone roeks (ca 80% of occurences), .. .o

ca 89, was found on sandy marlstones )
(called locally .opuka‘ ), 89, on erupti-  AtTITU0E M~

1501 - 1750

ve rocks (basalts ete), 39, on dolomits. T e e
i ‘(.‘.“,t’ t).." .'i. 0 5 10 15 20 25 30 %
I'he localities in granitic districts are

probably situacd on mylonites. It 1s kg 1. Vertieal distribution of Pleurosper-
thus evidently an eutrophic, subneut- — mon avstriacion in Crechoslovakin.,

ro to basiphilous species. The soil

reaction in its rhizosphere in the Belanské Tatry was found to be pH 6.4—7,0
(HADAC et al. MS).

In mountains, P. austriacum is a pronouncedly chionophilous species. 1t
grows only in places with sufficient snow cover in winter and a soil moist in
summer. with enough of nutrients. It shows no preference for open or shaded
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habitats in mountains, whereas at lower altidudes it prefers shaded places,
deep gullies or terrains with a climatic inversion.

In this country it has a considerable vertical amplitude (Fig. 1.). The lowest
localities are met with in the valley of Jizera at N. Benatky at 190 m alt.
(temporary, somewhat doubtful occurrence) and at Semily. 330 m: further
in the Labe (Elbe) valley at Jaromer in NI Bohemia. ca 280 m alt. These
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Fig. 2. Precipitations (man/yvear) and the annual mean temperaturee in localities of Plenrosper-
mum austriacuwm in Czechoslovakin,

oceurences may be classified as dealpine. i the same way as some of the
localities in Slovakia (StnuiNciEr 1929 0 18). The highest occurence is in the
Belanské Tatry at 1760 m alt. Vertical amplitude of P, awustriacwm in this
country is thus approximately 1500 m. It attains considerable altitudes also
in other European mountains. e.g. in Velebit it grows at 1600 m. in the
[astern Carpathians at 1730 m. in the Bavarian Alps at 1820 m ete.

[t is not casy to find any corrclation between the distribution of P2 austria
cum in Czechoslovakia and some of the elimatic indices. The main difficulty
is probably cansed by the fact that this species occupies habitats with a micro-
climate which is very different from that of the next macroclimatic station,
Inlowlands its microclimate is generally colder (inversion. northern slopes)in
mountains, however, considerably warmer than the corresponding macro
climate, since it grows on limestones in places, protected in winter by a deep
snow cover. Likewise the precipitation gives only a fragmentary picture of
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the amounts of water it has at its disposal, as it usually grows in crevices and
aullies with plenty of water running that way during each rainfall (Fig. 2.).
XvBNICKOVA (1261) holds that P. austriacum grows in regions where the
mean January temperature is lower than — 2° €. This may by true; it is not
unthinkable that the germinating capacity of its seeds is dependent on a
certain period of temperature below the freezing point. But on the other
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Ihig. 3. Mean January and July temperature in localities of  Pleurospernion austriaciom

in Czechoslovakia,

hand. in regions with the mean January temperature below —2° € very warm
summers are frequent. One could imagine that the limiting factor could be
a high summer temperature as well. IMig. 3. shows that the mean July temper-
ature in localities of Pleurospermum in this country never surpass 19° €. By
comparing its distribution in Czechoslovakia with climatic maps (Atlas
podnebi CSSR) we find a fairly cood correlation with a line limiting regions
with 40 and less summer days per year. Some of the localities scem to excede
this line. but these are on the northern slopes or in inversions. The continental
character of P. austriacum may be seen also in its absence from regions with
a more pronounced influence of the subatlantic climate, like Jizerské hory,
Orava or the Beskydy.

Arcogenesis and the Historvy of the Species
g . I

The arca of P, austriacum in Czechoslovakia as well as in other countries is
split in island-like arels on the periphery of the Alpine-Carpathian-Balkanic
coenoarea. The disjunction of such arels may be explained in two ways. The

383



disjunctions originated during a recent penetration of the species to districts
not yet occupied by this species, or such occurences are relies from a former
compact distribution.

In some cases the first possibility is more probable. Seeds of Plewrospermum
brought down from mountains to lowlands by water can germinate, and the
plants can grow there for some few or for many years. Such a case of a tempo-
rary occurrence is known in the neighourhood of Nové Benatky. But for
localities in the surroundings of Brno this explanation is improbable. They
are fairly distant from the next occurrences in the Jeseniky and the Bilé
I\arpatv mountains. A transportation of diaspores at such a distance by wind
is not probable and a transportation by means of running water is out of
the question. Similar situation arises in the locality in the valley of Kamenice
at Jesenny. Wind transport is not probable and spreading by running water
likewise, as the Kamenice tiver and its tributaries originate in the Jizerské
hory, where no Pleurospermum grows. In the two cases occurencies of Plewro-
spermum must be explained as relics from a more compact distribution.

BRESINSKY (1965 : 36), discussing the distribution ot Plewrospermum
austriacum in the northern Alps, writes: ““Manche prialpine Sippe besitat
heute in Mitteleuropa nérdlich der Donau und Aare Vorkommen. die den
Gedenken an eine eiszeitliche Uberdauerung in situ aufkommen lassen
Die Auflockerung ihrer Areale in \Iltfnloum]m im Gegensatz zu den des Llpl—
nen, eher glazial als wiarmezeitlich bedingt ist.” In our opinion the disintegra
tion of its coherent area was caused mainly by the warm interglacial or
postglacial periods rather than by the Glacial itself. This \'upp()sitiun is
based on finds made by several Czechoslovak palacobotanists. RypNicKovA
(1961) had found pollen of Pleurospermum in Loucky and Zigpachy (Blato) in
sediments from the Praehoreal period. and Kotouckova (oral information)
had found pollen of this species in sediments dated as Younger Dryas period
in the depth of 380 em at Cervené blato, and from the dvpth of 600 em at
Borkovice. It was also found in praeboreal deposits from the moor Velanska
cesta near Ceské Velenice all in Southern Bohemia. Plewrospermum doos
not grow in Southern Bohemia at present; nearest localitios are fairly distant
— in the Alps or in the neighbourhood of Brno. Similar finds are also known
from Slovakia. At the village Vinné in the lowland of the Eastern Slovakia.
Plenrospermum pollen was found at the depth of 640 and 660 ¢ in sediments
dated approximately to the Younger Dryas period. and Plewrospermum grew
there until the early Pracboreal (depths 400, 410, 420 and 440 ¢m). Another
profile from Michalovee (E. Slovakia) showed Plewrospermum pollen at the
depth of 640 em, corresponding to the late glacial period of Allerdd (Krreren
in litt.).

In the Late Glacial and the early Postglacial period Plewrospermum was in
all probability relatively common in the region between the Alps. the Sudetes
and the Carpathians, and, perhaps. also in a part of the Hercynian district.
When the subarctic continental climate changed to a warmer and less conti-
nental one, Plewrospermum was exterminated in many places. where it was
unable to find suitable conditions  either because of the rising acidity and
depauperation of the soils, or by a too warm climate. From the recent
distribution it could be Hll[)[)()h(‘d that in the late Ice age or in the arly
Postglacial Pleurospermum grew also in the Jizerské horyv: there in our
opinion, it was, exterminated by a warmer and more subatlantic climate.
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while plants brought to the lowland by the running water could survive
because of local favourable soil conditions.

A similar situation probably existed in the still older history of this species.
The common ancestor of Pleurospermum austriacum and P. sibiricum was
probably distributed in S. Siberia already in the early Ice age. During the
Mindel glaciation it penetrated to Central Europe. In the following inter-
glacial period Siberian and European populations were separated and they
started to develop independently into different species. It is not impossible
that the Siberian and Central European populations mixed once more during
the Riss glaciation; in this case the starting point of the speciation of the two
taxa must be placed to the Riss-Wiirm interglacial period. If in individual
mountain systems, especially in the Alps and the Carpathians, some popula-
tions were isolated and started to develop independently for some time, such
deviations were incorporated again in the bulk of the type by mixing together
during the successive glaciations, when mountain plants descended to the
lowlands and formed again a coherent area. This is perhaps the reason why
we find in the whole area of the species only few deviations from the type.

This hypothesis is corroborated or at least is not in contradiction with fossil finds of Pleuro-
spermum pollen in pleistocene deposits of Central Europe. Vopi¢rovA (1965) has found pollen of
Pleurospermum sp. in M/R deposits at Skfe¢on and Muglinov, in R 1/2 at Stard Béla in Silesia,
and in R/W sediments in (dnovee in N. Slovakia (Vodickova 1965). In Poland Pleurospermum
pollen was found in the aurignac interstadial deposits at Brzeziny and Laiicuchdéw, and in the
late (lacial deposits at Podbukowina, Rzeséw, Grel and Puscina near Nowy Targ (KoczwARrA
1950).

(In her study Vopi¢kovA in MacouN et al. (1965) classifies Pleurospermum as a steppe plant.
In our opinion it is a mountain plant descending to deciduous woods at lower altitudes. So for
instance in the White Carpathians it grows in Carpinus woods only, never in steppe communities.
Its occurence in Silesia during the Ice Age may suggest perhaps the vegetation type of steppo-
tundra or tayga rather than steppe.)

If our hypothesis is right, the age ofPleuros'permum austriacum cannot be
higher than 200.000—300.000 years — 1. e. the time since the isolation of the
populations of C. Europe and Siberia in M/R or R/W. Before this time the
Eurosiberian population of Pleurospermum formed probably a coherent area
not suitable for the forming of two different taxa.

Souhrn

Rod Plewrospermaom s, str. ma tii druhy, P. camtschaticum na Dalném Vychodé, v Japonsku
a snad Cing, P. uralense od vych. ¢asti Evr. Ruska po Japonsko, a P. austriacum ve sti. Bvrops
(viz. mapa). V Ceskoslovensku se vyskytuje hlavng v I\mpmo(h a Sudetech, pml\tnl\\ chybi
v ]mmm\ku a horeynské oblasti. Vertikilni rozpéti jeho roziiteni v Geskoslovensku jo asi 1500 m.
Nejcasteji roste na vapeneich a na jinych vyzivnych horninédch, ve spole¢enstyvech horskyeh niv,
jedlin, buc¢in, hab¥in apod. V hordch roste na mistech, kde byva v zimé hluboka snéhova pokryv-
ka. Ve vyssich polohiach nejevi preferenci pro stinnd nebo vyslunna stanoviste, v niziné vsak roste
jen na stinnych mistech, v roklich nebo v mistech klimatickd inverse,

Vyskyt tohoto druhu u nds je, jak se zdia, omezen vysokymi letnimi teplotami — chybi tam,
kde pramérnd ¢ervnova teplota je vyssi nez 19° nebo tam, kde jo vice nez 40 letnich dni do roka
(s vyjimkou nokolika lokalit na severnich svazich).

Vychozi forma rodu Pleurospermum byla pravdépodobné konecem tietihor rozsifena na jizni
Sibifi. V dobdé Mindelského zalednéni se dostala do Stredni Evropy; v nasledujict dobé meziledova
byla cvropskd populace odtrZzena od sibifské. Pokud v Risském zalednoni nedoslo k opétnému
spojeni obou arel, miuzeme zac¢dtek M/R zalednéni pokladat za zacitek samostatného vyvoje obou
forem, a tak i zacdtek vzniku druhu P. austriacum. Je-li tento predpoklad spravny, pak tento druh
neni starsi nez 200 000 300 000 let.

Mapa rozsitoni P. austriacum v Ceskoslovensku je zaloZona na datech ziskanych ze vsech hlav-

nich herbara v Coskoslovensku (PR, PRC, BRNM, BRNU, BRA, BRAC, SLO), na literarnich
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udajich, DoMINOVE rukopisném materidlu a na vlastnich nasich poznémkdch z terénu (celkem
230 bodu). V nésledujicim podéavéame vydet viech ndm zndmych lokalit:

Sudeticum

Jizerské hory

ScamipT (1794) uvadi tento druh z Jizerskych hor bez blizsi lokality. Udaj je viak pochybny
a zidny spolehlivy z tohoto izemi neexistuje. V této souvislosti nutno vsak zminit ndlez z tadolf
Kamenice u Jesenného (Svavik 1966), nebot tato feka prameni v Jizerskych hordch,

Krkonosge

1. Snézné jamy: ob¢ S, jamy (Funck 1820), ¢edicové droliny v Malé S. jamé (ScHIFFNER PRC,
ZrAaTNiK 1926), ve tfech S. jamach v as. Ribes petraeum-Pinus (Hurck 1939), S. jamy (WIMMER
1840, LimprIcHT 1867, CALLIER 1888, SCHUSTLER 1918a). — 2. Labsky dul (Funck 1320, Fiex
1881, Hueck 1939), ve vysi 1110 m n. m. (JExix 1961). - 3. Kotelni jamy (ScuustLERr PR),
v as. Calamagrostetum arundinaceae delphiniosum (ZrarNix 1926, 1928a) ve vysi 12201350 m
n.m. (JENik 1961). — 4. Kotel (KaBrifxovi PR), druhy svah Kotle smérem k Lysé hore (DomiN
PRC). Velky Kotel (1902 Proscawirzer PRC, 1907 Stesskat PRC). — 5. Certova zahradka
(UrcurriTz apud Fiek 1881, Kavina 1914e, ScHUSTLER 1918a, PR, Zrarnik 1926), Certova
rokle nad loveckou stezkou (Sovrrk 1948), Mald Certova rokle, 1150 m n. m. (JENfk 1961). —
6. Plan (Rownia, Lahnberg) nad M. Rybnikem (GoprERT 1864b, WimmERr 1840, KaBrikovi PR,
Hurck 1939). — 7. Nivy v kotlech Obfiho dolu (Funck 1820, ScausTtiER 1918a). — 8. Snézka,
predni strana (Funck 1820, HAENKE 1791). - 9. Studni¢nd (Funck 1820). — 10, Rudnik (Kies-
berg) (ZraTnik 1926, Sourek 1948). — 11. U vodopada Upy (1881 Hanpscuke PRC, CyPrRrs
1882, Hurck 1939). - 12. Ve skalnich roklich proti Schlingelove boudé (ScHusTLER 1918a).
13. Melzerav dul (F1ek 1881). — 14. Janské lazné, kefnatd strarn, 600 m n. m., ojedinéle (M1kULAS
apud Domix MS). - 15. Vapencové skalky na levém brehu Jizery proti samoté Zabyly severnd
od Jablonce n. Jiz. (1966 SvLavik).

Rychlebské hory

1. Pii silnici z Vapenné do Lipové u mramorového lomu (ForMANEK 1882, OBORNY 1885). -
2. U Vapenné pod vrchem ,,Nesselkoppe (diive ,.Kopfivova‘, dnes pravdépodobné Studnicény
vreh (Hrusy 1923a). — 3. U Véapenné, ve starém lomu smérem k Polce (ScHUBE 1908b).

Hruby Jesenik

1. Sumérnik (Sumny), na vreholové erlanové skalce, 1065 m n. m. (1954 Skysovi BRNU). —
2. Studénkova hole (Studénky) (ForMANEK 1882). — 3. Velky a Maly Kotel (Laus 1911, HruBY
1914), Velkd Kotlina (Dostdr, PRC, Jenik 1961). — 4. Pradéd (Kornexart 1860), horni okraj

kotle (Makowsky 1864b). — 5. Divoky dul (ZavReL 1955). — 6. Koprnik (Zaviin 1955).

7. Berak (ZavRer 1955). -~ 8. Vozka (ZAVREL 1955). — 9. Skfitck (ZAVREL 1955). — 10, Potrovy
kameny (OporNy 1885). — 11. Jeleni hibet (OBorny 1885). — 12, Frantiskova skala u Ir.
myslivny (OBorNY 1885). 13. Viesova studanka (Maxowsky 1864h, OBorNy 1885). — 14.

Cervena Hora (Juxik 1961).

Nizky Jesenik

1. Skalni rokle u Valtefie (,,am Karlsdorfer Hochfalle®) (Re1ssik 1841).
Prae-Sudceticum

Podkrkonosi

1. Skily a sut pod skalami na levém bichu Jizery proti nemocnict v Semilech (1965 Snavik).

9. Skaly nad Ricorovou stezkou v soutésce Jizery na pravém bichunedaleko piehradnibo zorizeni
clektrarny u Bitonchova (1961 Stavik, 1966 Kutikra et Prasimovi.) 3. Vapencovo skily na
lovém hiwi-)m Kamenice pod jezem v Jesenndém (1966 Spavix).

Pannonicum
Matricum

Jihoslovensky kras
> ’ I oA ()
]. Gerlachovska skala nad Stitnikemrn, 700 m n. m. (DOSTAL PRC).
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Sub-Pannonicum

Ceské stiedohoii

1. Milesovka: nejvyssi zona mezi nakupenymi znélecovymi plotnami v lese podél turistické stezky
(1925 Domin MS), severni svah (Firsas 1928b), Milesovka (Hmerr PRC, 1851 Hamprrn SLO),
s Milesovka, 835 m n. m., noobyc‘njné statné, zvysi az pres 2 m, tvoii celé lesiky pod samym
vrcholem, také na severnim svahu, ¢asto ve spol. Libanotis ve stinu i na slunei® (DOMIN 1904a). —

2. Lovod (Maas PR, CeLakovsky 1889d, DoMIN 1904a, Tusak 1926). — 3. Na Cefenisti (Trsai
1926). — 4. V h4ji na Spi¢iku nad Babinou (DomIN 1904a). — 5. Jihozdpadné od Babin ve sinrko-
vém lese (DomiN MS), u Babiny (Trsak 1926, 1887 Hora PRC), vlhky h4j u Babiny (1934 PrE1s
PRC). — 6.V doubravo SZ od Néméi (Domin 1904a). — 7. Pod Hradistany (DomIin 1904a). —
8. Radobyl (Preiss PRC). - 9. Héje v blizkosti opukové stréne od Skalického mlyna nad Grand-
tovym potokem u obee Skalice 450 m n. m. (Vurrerin 1938). — 10. Lysa hora u Rezného Ujezdu
(VULTERIN 1938).

DZban

1. Na stréni proti Bilichovské myslivng, jen v listech (1884 Crrakovsky PR, Birneg 1885); novéji
potvrzeno MLADYM (st. sdél.) a Kiisou (PRO).

Stredni Polabi

1. Vzicend na kefnatych stranich u N. Bendtek (Karvista apud SLApeCEk 1927 1928 et apud
Novorny 1966).

Vychodni Polabi

1.V lese ,Nademlynem® u Luzan d. h., ca 290 m n. m. (ProkeS apud RoBLENA 1926). -

2. Racicky haj, kolem lomu, asi 50 ex., ca 280 m n. m. (ProrES apud RorreNa 1926). — 3. Les
Hold u Sadové, ea 280 m n. m. (IU:(,AN apud RoHLENA 1928). 4. ,,Na kopei' mezi Zizelevsi
a Viestovem, ea 300 m n. m. (Traxrer PRC). — 5. Habfina u Jmefovn (Traxvrr apud ROHLENA
1936), thi‘insk{x stran u Smific (1935 TraxLer PRC), ca 280 m n. m. — 6. Sendrazicky haj,
ca 290 m n. m. (Proxe§ PRCO). — 7. Jedlovy les u Velichovek, s Adenophora lilivifolia (1893
Kostin PR), ca 330 m n.m. — 8. Les Lisi(*v u dv. Cernice nedaleko V. Viestova, 320 m n. m.
(1940 Sovrek PRC, 1942 Dostin PRC). . Les Borek u Rodova, ca 280 m n. m. (Krdéan

BRAC). — 10. Les Tufi u Slavétina, ca 280 m n. m. (1941 Kréan PRC).

Pracbohemicum

1. Luhy u Lomnice u Tisnova, ca 380 m n.m. (Pruskarn 1853b). — 2. Pisarky (HocHSTETTER
1825). 3. U Schoetova za Pisarkami (Ronrer apud Makowsky 1863b). — 4. Bab{ lom u Brna,
ca 500 m n.m. (Vincent apud Domin MS). — 5. Pri vehodu do Katefinského udolf u Adamova
(1862 Taermmer BRNU). -~ 6 Na Ferdinandsku (Makowsky 1863b). 7. Kozi zleb u Bilovie
(1902 Laus BRNM, BRNU).

Tarpaticumocecidentale
Praccarpaticum moravieum

Moravsky kras
1. ady: adoli Ricky jizn® Ochozi a na svazich Lysé hory: proti V. Horneku (Svestra PRC);
Hady, 423 m n.om. (Hrusy 1923¢). - 2. Udoli mezi Lazinkami a Skalskym ml¥nem (Biry

BRNU).

Bilé Karpaty (stepni)

1. Korytni: les Kadleckova (Stantix 19265, Supivaer 1929a). 2. Les Hlubocek, mestsky
a pansky les, ca 460 m n.m. (1926 Stanix BRNU). 3. V lesnim Zlebu mezi Haviickom
a Cuzenisky (STanix 1926h). 4. Severnd svah Lesné (Biny BRNM), v podhorské bucine, 580
m n. m. (SILLINGER PRC). 5. Krovi v seci smerem k potoku Kasivei (Biny BRNM, Pobritra
BRNU). - 6. Lesni zIch pod Veselkou u Radéjova, 300 350 mn. m. (Sinuineur PR, PRQ).

7. Radcjov: Mandatske udoli (STANTEK 19261). 8. Pavlov v tdoli smerem k Zalostive (Pon-
risrA BRNU, Posridin BRNM). 9. Lesni zleh mezi Machovou a Palickami u Veboved (Wenkr
PR, Posrign, BRNM). 10. Nivnice: Lipiny (Stanig 1926b, SinLiNeer 1929a). - 11, Pod Stu-
denym vechem, 646 m n.n. (SILLaNGer 1929a). 12, Knézdub: les pri Jarkover (STanik 1926h,
STLLING IR 1929a). — 13, Kuzelov: Ochoza (STANtik 1926b, SiLuiNGER 1929a). - 14, Lesni 2leb u
Borgic, 300 m n. m., pod Lipinkou (SthuiNaer 1929a, Weser PR, PRC). 15. Velka. rokle
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v H4ji (1918 Bixa BRNM, BRNU). — 16. Vapenka u Velké (Nevore BRNU, Stantk 1926h,
SILLINGER 1929a). — 17. V hordich za Butddkou (Vorrusa apud DomiN MS).

Praecarpaticum slovacum

Malé Karpaty
1. Veternik (Wetterling), hteben k Celu, 650 m n. m. (SteniNgER 1937h).

Tematinské kopce
1. Rovence, severni svah, 500 m n. m., na dolomitu (Sttriveer PR, PRC). - 2. Bué¢ina pod hra-

dem Tematin (SILLINGER 1930a). — 3. Hiebicek, 620 m n. m., severni a vychodni svah (Pouzar
PR). — 4. Bu¢ina na severnim svahu vrechu mezi Knaznym a Sokolem, 641 m n. m. (SILLINGER

PR, PRO).

StrdaZovskd hornatina

1. Vrch Zihlavnik, 630 m n. m., budina v roklin&, dolomit (Furix BRAC). — 2. Strazov, vrehol,
1213 m n. m., té% 1180 m n. m. (Domin PRC, Suza BRNU, Rourer PRC). — 3. Malenica (K1ra1-
BEL 1863c, ut Ligusticum scoticum; BoBrrsteEIN PRC). — 4. Ostry u Belusi, 519 m n. m.

(OnDREKA apud HoLuBy 1888).

Rokos
1. Vysoky Roko§ nad obef Diviaky, 900 m n. m. (Krist BRNU). — 2. P¥i Uhrovei, 1010 m n. m.
(Domin MS). — 3. Na severnim boku Rokose, 970 m n. m., na dolomitu (Domin MS).

Sulovské skaly

1. Buginy na Rohdgi (Smrrvemr apud Domin MS). — 2. Severovychodni stran Zibtida pod
trianglem, 868 m n. m. (Unzerric BRNU).

Stiavnické pohorie

1. Pusty hrad u Zvolena, 300 m n. m., trachyt (FrREy~N BRNM). — 2. Na vrchu Hor. Bukovina
zapadné od Zibtitova, 600 m n. m. (Currek 1961). — 3. Les Kerhanka zdp. od Zelezniéni stanice
Babind, 420 m n. m. (CurrEk 1961). — 4. Kopece Tri Kamene. 6 km od Dobré Nivy (NruHAUS-
LOVA 1966).

Javorje
1. Cabrad (1876, 1890 Kmrt BRA). 2. Udoli Lietavky pod kdotou H. Tale (1963 HaDAG et
Houruk). — 3. Okraj lesa pod horou Slotno vych. od Drienova, 350 m n. m. (CurTEK et HEND-
rRYCH 1964).

Slovenské Rudohorie (skupina Galmusnu)

1. Tisové dolina. 700 m n. m., vipenee (Marsa BRA). — 2. Poracésky potok, na jiz. strani u vodo-
padu a na sev. strani pod planinkou (Hasptk 1963). — 3. Biela voda, na strani v tzlabince
(HagptUk 1963).

Muranska plosina

1. Udolf potoka od Corvend skaly, 824 m, k JJZ ke kots 829 m (Domin PRC). — 2. Velka StoZka,
1000 m n. m., Calamagrostetum variae (SILLINGER apud Domin MS). - 3 Pod Cigdnkou, 700 m
n. m., Calamagrostetum variae a buéina s Cal. varia (SnniNaer apud Dovmin MS, Furix SLO). —
4. Skdaly nad udolim Erzavy k SV, 1000 m n. m. (SiLLiNerr apud Domin MS). 5. Roklina pod
Lopusnou u Zlatna, 780 820 m, v as. Seslerio-Festucetum tatrac; mezi Cerv, Hradkem a Zlatnou
(Dovin MS). —~ 6. Vapencové skidly nad Hronem mezi Valkoviiou a Zlatnem, 750 m n. m.
(Domix MS). - 7. Strmé skaly nad sedlem pod Sajbou, 950 — 1000 mn. m. (Domin MS).— 8. Clere-
moéné u Tisovee, 600 — 700 m n. m, (Vrany PRC). 9. Muransky hrad (1944 Furix SLO).

Pohornadi
1. V udoli Hornadu u KoSickyeh Hamrit (HunsiAx 1926).

Slovensky raj

1. Soutéska Tesnina blize Verndru, 710 m n. m. (Domin 1939a). — 2. Mezi Vernarem a Popovou,
téz mezi Popovou a Pustym Polem (Werscuky 1872). — 3. V tdoli Gelnického potoka zdp. od
zastavky Ladovéa jaskyna, 840 — 900 m n. m. (Domin MS). — 4. Haineshohe a Krivan u Dobsinské
jaskyne (LEneyrrn 1927). — 5. Maly Sokol nad Stratenou (LenayrL 1927). — 6. Lipovec (LEN-
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GYEL 1927). — 7. Stratend, v Calamagrostetum variae, 750 m n. m. (SiLLINGER PR), skdly u silnice
v tdoli Hnilce mezi Dob8inou a Stratenou (1931 Haisny PRC). — 8. Kléstorisko (1944 Furix
SLO).

Eu-Carpaticum
Mald Fatra

1. Téms Jankové, 1025 m n. m. vdapenec (MAaLocH PRC). — 2. Klak nad Rajéankou, 1353 m n. m.
(Brancsik 1880), v Calamagrostetum variae 1260 — 1300 m n. m, (SILLINGER apud Domin MS), nad
osadou Fatkovo (Suza BRNU). — 3. V kfovindch na hibetu Studence u Kléstora pod Znievom
(Waanrr 1901a). — 4. Rokle mezi salasi a chatou na F. Krivani, 1200 m n. m. (Domin MS). —
5. Sev. svah Stohu, ca 1200 m n. m., havezova buéina (StLLiNcER apud Domin MS). — Vritenské
soutéska nad Terchovou, 560 m n. m. (Domin MS).

Velkéd Fatra

1. Blatnické dolina (TexToris BRA). — 2. Horny Balov: KoSiariska pod Ploskou (PETRIKOVICH
1912a). — 3. Cierny Kamen, 1350 m n. m., v kleéi (Krrka 1926f). — 4. Kriznd, 1400 m n. m.
(NAiBELER BRA}, rokliny potokit na V. Krizné, vapenec (FrEYN 1872). — 5. Gaderskd dolina,
700—820 mn. m, (Perrikovica 1912a, SiLLiNgER PR). — 6. Smrekovica, 1380 mn. m. (SCHIDLAY
BRAC, Soutkovi BRNM). — 7. Zernoviské dolina u Stubn. Teplic v Calamagrostetum variae
(KrLigka 1932a, KoprfzEx PR). — 8. Témé vrchu Maliny nad Rak$ou, 832 m n. m., vapenec
(Marocr PRC). — 9. Témé Harmaneckého vrchu, 982 m n. m., vipence (Maroca PRC). — 10.
Klak, vrchol, 1395 m n. m. (Frirzr et ILse 1870). — 11. Majerova skala (1947 Fordx SLO).

Choé¢ské pohorie a skupina Sivého vrchu

1. V kitovi u cesty z Jasenové do Vel. Dubové, 780 m n. m. (Furix BRAC). — 2. Smréina na zap.
svahu pod srdzy Sokola, 950 m n. m. (SrtLiNngEr apud Domin MS). — 3. Choé (Krziscu 1860,
SzonTacH 1863). — 4. Ostrd, 1105 m n. m. (ONpDrROKA apud Howruny 1888). — 5. Proseéno,
10601100 m n. m. (SiLLINGER apud Domin MS). — 6. Biela skala, 13256 m n. m. (PAWLOWSKI
1930). — 7. Pod Mnichem, 1135 m n. m. (PaAwrowsxkr 1930). — 8. Pod Sivym vrchem, 1400 m
n. m., dolomit Svestka BRNM). — 9. Kvadany (ZorAx PRC), vapencové soutdska potoka Kva-
danky sev. od Kvacan, 675 m n. m. (1966 Stavik). — 10. V haji Kameno Obleko nad Zubercem,
900 — 1000 m n. m., védpenec (Dostir PRC). — 11. Héjek na bfehu Suchého potoka u kéty 599
zap. od Lipt. MatiaSovea (1966 Stavik).

Nizké Tatry

1. Demiinovska dolina pod Krakovou holou, 17562 m n. m. (ZAarrap~NixovA BRAC), u potoka
blizko jeskyné Deminova, 900 m n. m. (1928 Cesr PRC). — 2. Pod Pustou, 1200 m n. m. (ZAHRAD-
NfkovA BRAC). — 3. Borova hora u Lipt. Hrddku (FriTzE et Inse 1870). — 4. Baba u Lué¢ivné
(ScHERFEL 1880a, BARTAT, 1903b). — 5. Sokol nad Cernym Vahem (WETscary 1872). — 6. Bu-
éina na zap. svahu Muraniku, 950 m n. m. (Marocu 1935b). — 7. Bu¢ina na jiz. svazich hfebene
u Murdnské héjovny, 852 m n. m. Domin MS). — 8. Svarin (WerscrkyY 1872). — 9. Cervend
Magura u Luzné, 1200 -1300 m n. m. (SiLiNcer 1933). — 10. Kozi chrbat do 1450 m n. m.,
v Calamagrostetum arundinaceae altherbosum (SiLLINGER 1933). — 11, Lesni stran u Korytnice,
820 m n. m. (BraNcstk 1882a). — 12. Spania dolina (Kmont¢erx PRC). — 13. Stiavnické dolina
pod Dumbicrem (Fort 1930). — 14. Brezno n. Hr. (LENGYEL 1927). — 15. Mezi osadou Zamostie
a Predajnou hromadné (LENeYEL 1927). — 16. Maluzind — Ni2. Boca, 750 m n. m., melafyr,
v buding v tdoli Svidového potoka (Svza BRNU). — 17. Pod Teplidkou v udoli ¢. Véhu, 2 m
vysoké exempldfe (LENGYEL 1927). — 18. Lubochia (Vrany BRA). — 19. Képa u Lubochné
(Krika PR). — 20. Smrekovica ve Svatojdnské doling, vdpenee (Forr PRC). — 21. Mezi Hrad-
kem a Sv. Janem (Kiramrer apud Kanrrz 1863). — 22. Vychodné: udoli Bieleho Véhu (1967
SrAviK) — neni v mapé.

Vysoké Tatry

1. Velky les u Rakus (SAGORSKT et ScHNEIDER 1891), Dlouhy les u KeZmarku (UrcaTRITZ 1857,
HAussgNECHT 1864). — 2. Vapencové sutd v Bielovodské doling (SILLINGER PR). — 3. Mlynica,
u potoka pod vodopady (Domin MS). — 4. Siroké (REUss 1853). — 5. Na svahu Kolové u Javo-
riny, 1150 m n. m. (DomIn <t KraJINA PRC).

Liptovské hole

1. Réatkové dolina, ca 1000 m n. m., v idoli Trnovec (SMarDA J. PR), — 2. Osobit4, 1687 m n. m.
(Virek BRNM, JAvorka BRNU, Furik SLO, RECHINGER et SCHEFFER 1933). — 3. Mokrd mista
na pati skal v Jurdnovej doling, 880 m n. m., védpenec (Furdxk BRAC).
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Belanské Tatry

1. Na drolindch dol. kotle Dominova dolu (Domin MS). — 2. Murdn (Domin PRC). — 3. Na hie-
benu pod M. Murdan¢m, 1350 m n. m. (Domin MS). — 4. Pod M. Murdaném u potoka Javorinky
ojedincle (Domin MN). — 5. V Tristarskej doliné smérem ke St. Polané, 13001360 m n. m.
(Domin MS). — 6. Podkosary, 1220 m n. m. (Domin MS), V. a M. Podkosary, 1140 —1230 m n. m.
(Doviw MS). — 7. Cervena Hlina u cesty 1160 m n. m. i doleji k Milému potoku (Domin MS). -
8. Zihlavnik, ca 1200 m n. m. (Sou¢ek et Purncaarr PRC). — 9. Dolina Siedmich prametiov, na
mnoha mistech, napf. v Lavinovém a Ovéim zlabu, v Ovéich kominech aj. od 1190 m n. m. po
1750 m n. m., ve spol. Calamagrostetum variae, Aconito-Digitaletum, Delphinietum oxysepali,
na suti nebo na Sedé az humosni tmavosedé rendziné o pH 6,4-7,0 na J a JV expozici; kvete
v gervenci, je spasan kamziky (Hapad). — 10. Vreh Koépa nad Belanskym kosiarem, 1700 m n. m.
(DostAL PRC). - 11. Bujaci, 1760 m n. m. (Korura 1890), v Seslerietum tairae, 1750 m n. m.
(Domin MS). — 12. Jatky (Korura 1890). — 13. Roklinka u Tatranské Kotliny u loveckého
zamecku, v rokli Drabina (Domin MS). — 14. Mezi Faixovou a Horni loukou (Krasina PRC),
Faixovy steny (Korura 1890). — 15. V rokliné v usti Suchého potoka do Bielé, 750 m n. m.
(Domin MS). — 186. Nad zavérem Suché doliny, 1300 m n. m. (Domin MS). — 17. Holica (Domin
MS). — 18. Hucava, 920 m n. m. (Domin MS). — 19. Na sev. svahu Rohové u Javoriny, 1150 m
n. m. (Domin et Krasiva PRC). — 20. Cestou ze Sirokého Pola do Zdiaru (1946 Furix SLO). —
21. Okoli Kezmarské chaty (1946 Furix SLO).

Pieniny
1. Pii Dunajci u cesty, 450 m n. m., védpenee (Hravadek BRACQ). — 2. Hurka Vengliskd u Cer.
Klastora (1953 MAJovsky SLO).

Intra-Carpaticum

Spisskd kotlina
1. V liskovi mezi Vybornskou pilou a ustim Miihlseifu, 620 m n. m. (DomiNn MS). — 2. Spisska
N. Ves (GrescHIK 1929, 1955 MAsovsky SLO).

Beschidicum occidentale

Bilé Karpaty (lesni)

1. Skupina Holého vrehu, tdolf Bylni¢ky (StaniEr 1927). — 2. Smiseny podhorsky les na temeni
Tratiho$té nad Bylnici, 660 m n. m. (SitiNeeEr PR, PRC).

Hostynské vrechy

1. Hole$ov: Jankovice, ,,Hrabina‘ (Pospi§i. BRNM).

Oravskd Magura
1. Oravsky Podzdmok, 700 m n. m. (Soudkovi et Smarpa BRNM, Hrapitrovi BRNT). -
2. Vrch Skalka, 530 m n. m. (Furdx BRACQC).

Beschidicum orientale

Levoéské pohorie

1. V lese ,,Débliiv vreh u Levoée (1900 Grescuik PRC). — 2. Lesnaté chlumy u Tubice
(Uecurrirz 1857), Lubicky les (WAnLENBERG 1814). - 3. Stran nad Vapenitym potokem,
645 m n. m. (1964 Scavix). — 4. Zap. stran adoli k Toryskdm proti lomu pobliz Levoéské doliny

(1964 Sravir). — 5. U potoka pii nejvy3si serpentiné silnice od Homalak ke straznici (1964
Sravik, HAapaé et al.). — 6. Suf JV od kdoty Brezova 790 m n. m., v as. Aceretum psendoplatani.
(1964 St.avik et HADAC). — 7. Okraj lesa u silnice nad Kovacovou vilou (1964 Stavix et Hapad).

— 8. Udoli potoka nad Levoéskou dolinou (1964 Sravik ot Hapag). — 9. Udolf potoka mezi kopei
Kralovee a Bukové vych, od osady DIhé StraZze nad soutokem potoki (1964 Sravik et HaDA?).

Ondavskd hornatina

1. Udoli potoka Cholinky u Stakéina, v habfing 350 m n. m. (Soyik 1958), u Stakdéina (BrHREND-
sEN 1876). — 2. U Sniny (BEHRENDSEN 1876).

Carpaticum orientale

Nizké Poloniny
1. Rabia skala vych. nad obci Nové Sedlica, ca 1150 m n. m. (Sogix 1958).
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Published maps of Pleurospermum austriacum
1. Bresinsky (1965) — Northern promontories of Alps (combined dot and contour map);

western part of the European arca (contour map)
2. CzupiNskI (1950) — dot map of the distribution in Pomerania (26 dots)
3. Horn (1946) — fig. 1., p. 183 — dot map Europe

- fig. 2., p. 184 — dot map Eurasia
- fig. 3., p. 186 — dot map S Sweden (21 dots)

. HorréN (1950) — map No. 1317 (4 dots in Sweden)
. Muuser (1943) map No. 24 a (rough contour of the area of P. austriacum and P. uralense)
. SILLINGER (1929) — dot map of the distribution in the Bilé Karpaty mountains (12 dots).
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