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Distribution and habitats of Pulsatilla vernalis
(L.) Mill. in the Tatra Mountains
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Abstract. The distribution of a very rare species
Pulsatilla vernalis (L.) Mill. is reviewed both in
the Polish and Slovak Tatras, and presented on
the map. The information on then orographic,
edaphic and phytocoenotic factors is provided.
The size of populations and the threat to their
localities is assessed.
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Introduction

Pulsatilla vernalis is a rare species in Poland
included in the Polish ‘red data book’ (Zarzycki
and Kazmierczakowa 1993) as well as in the ‘red
data list’ for Poland (Zarzycki and Szelag 1992)
and the for Carpathians (Mirek and Piekos-

Mirkowa 1992). This species is also very rare in
Slovakia and included in the ‘red data list' for
this country (Maglocky and Ferdkova 1993).

P. vernalis has been reported for the first time
from the Tatra Mtns and from the Carpathians
as a whole by Pawtowski in 1928 (Pawtowski et
al 1928). Since that time it has been found in
a few stations in the High Tatras and from one
isolated station in the Western Tatras. Hitherto,
there is insufficient information concerning eco-
logical requirements and population size of P.
vernalis. The studies carried out by the authors
were aimed to recognize distribution, habitat
conditions and phytocoenoses as well as a size
of populations and threat to the species in the
Tatra Mtns.

Material and Methods

A distribution map of Pulsatilla vernalis in the
Tatras and a diagram of altitudinal range have
been elaborated on the basis of literature and
the authors' records. Soils on which P. vernalis
occurs were characterized on the basis of soil
samples taken from the upper genetic horizons
in four localities in the Tatra Mtns. The type
of soils was determined and their chemical
properties were examined in the laboratory. The
active (pH,,,) and exchangeable (pH,,) acidities

Localities 1 2 3 4
pH,,, 5.7 4.7 5.3 4.5
pH,, 4.5 4.0 4.0 3.7
% C org. 3.24 4.77 7.05 7.08
% N total 0.34 0.36 0.67 0.41
C/N 9.5 13.3 10.5 17.3
Available nutrients [mg/100g]

PO, 1.7 3.9 2.0 6.2
KZO 19.0 245 10.2 8.0
MgO 10.1 11.9 2.2 0.1
S cmol(+)/kg 8.08 4.81 0.67 1.03
Hh cmol(+)/kg 9.09 13.83 19.07 16.22
CEC cmol(+)/kg 17.17 18.64 19.74 17.25
V (%] 47.1 25.8 3.4 6.0

Table 1. Some chemical properties of investigated soils in the patches with Pulsatilla vernalis in the
Tatra Mtns S - sum of bases,Hh - hydrolitical acidity,CEC - cation exchange capacity,%V - degree
of base saturation. Localities: 1 - Wrota Chatubinskiego 2,015 m, SE, 65° 2 - Wrota Chatubinskiego
2,025 m, SSE, 55°, 3 - Wrota Chatubinskiego 2,025 m, NNW, 35° 4 - Mata Koszysta 2,060 m, E, 60°
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Fig. 1. Distribution of Pulsatilla vernalis (L.) Mill. in the Tatra Mtns.

were determined potentiometrically, hydrolitical
acidity after Kappen's method, organic carbon
content using Tiurin's method, total nitrogen
using Kiejdahl's method, total exchangeable bases
(in NH,CI), available nutrients K,O and P,0, using
Egner-Riehm‘s method and MgO using
Schachtschabel's method. Results are presented
in Table 1 and Figure 3.

General distribution

Pulsatilla vernalis belongs to the Central-European
subelement. This species represents a distinct,
‘Pulsatilla distributional type’ (Pawtowski 1929;
Pawtowska 1951, 1966) having two centres of
occurrence: in the lowlands and in the mountains
(the Pyrenees, the Massif Central of France, the
Alps, the Sudets, the Carpathians, the Rila and
Pirin mountains). In Poland P. vernalis occurs
both in the lowlands and in the Tatra Mitns
(Pawtowska 1951, 1966; Wbodjtowicz 1993). In
Slovakia it is restricted exlusively to the Tatra
Mtns (Futdk 1982). The high mountain taxon
occurring in the Alps and Tatra Mtns is regarded
as var. alpestris Aichele et Schwegler (Aichele
and Schwegler 1957; Paclova 1960; Futdk 1982).

Distribution in the Tatra Mountains

Pulsatilla vernalis belongs to the rarest species
in the Tatra Mountains, both in the Polish part
and in the Slovak one (Fig.1). It is to be found
in scattered stations from subalpine to subniveal
belt having its maximum occurrence in the alpine
belt (Fig. 2). The lowest localities have been
found on Mt Mieguszowiecki Szczyt Wielki 1,650
m, in the Polish Tatras (Pawtowski 1956), and
in Mengusovska dolina valley 1,835 m in the
Slovak Tatras (Paclova 1960). The highest stations
have been recorded from Mt Mieguszowiecki nad
Czarmym 2,170 m, in the Polish Tatras (Pawfowski
et al. 1928), and Mt satan 2,352 m (formelly 2,360
m), on the Slovak Tatras (Pawtowski 1956; Paclova
1971). A full list of localities included in the map
(Fig.1) is provided as follows:

The Polish Tatra Mountains:

High Tatras: Mt Skrajna Turnia below Liliowe
Pass 1,890-1,900 m (Pawtowski 1930), Mt Mata
Koszysta 2,050 m (Piekos-Mirkowa and Miechowka
1999), Wrota Chatubinskiego Pass 2,015 m and
2,025 m (Pieko$-Mirkowa et al 1996), Mt Cubryna
1,670-1,800, Mt Mieguszowiecki Szczyt Wielki
1,650-1,700 m, Mt Mieguszowiecki Srodkowy
2,060 m and Mt Mieguszowiecki nad Czarnym
2,130-2,170 m (Pawtowski et al 1928).

The Slovak Tatra Mtns:

Western Tatras: Baranec-Hruby 1,980 m(Suza
1936); High Tatras: Furkotskéa dolina valley
(Paclovéa in Futdk 1982), Satan 2,352 m (Pawtowski
1931; Paclova 1960, 1971, 1977), below Vy$né
Koprovské sedlo Pass 2,035-2,060 m (Paclova
1960, 1977), Predna Basta 2,310 m (Krajina 1933),
and 2,325 m (Paclova 1960), Mengusovska dolina
valley below Satanove sedlo pass 1,835 m
(Paclova 1960).

Characteristics of habitats

Pulsatilla vernalis grows on steep rocky slopes
and ledges, with inclination ranging from 35° to
70°. It appears to prefer northern and eastern
aspects. Based on four examined localities in the
Polish Tatras it has been found that Pulsatilla
vernalis grows on lithosols, which are very
shallow soils (with the thickness smaller than 10
cm), derived from granodiorites, chloritized
granodiorites and chlorite slates. These soils are
characterized by medium or large contents of
skeletal parts, in the fine earth parts predomi-
nates sand fraction, while the fraction with the
diameter below 0.02 mm amounts to 15%. The
soils show acid or strongly acid reaction - pH
in HO varies from 4.5 to 5.7, and pH in KCl
from 3.7 to 4.5 (Table 1). The soils contain 3.27-
7.08% of organic carbon, in the organic matter
with C/N ratio 9.5-17.3. These soils are poor or
medium rich in available phosphorus (1.7-6.2 mg
P,0,/100 g soil) and magnesium (0.1-11.9 mg
MgO/100 g soil), but they are rich or medium



21

Distribution of
Pulsatilla vernalis
in the Tatras

| e et o

2200

m a.s.l.

1800

o 1 4

3 4 5

number of localities
Fig. 2. Altitudinal distribution of Pulsatilla vernalis (L.) Mill. localities in the Polish Tatras (1) and in the

Slovak Tatras (2).
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Fig. 3. Percentage of exchange cations in the cation exchange .capacity of soil from the examined stands

of  Pulsatilla vernalis (L.) Mill. in the Tatras.

rich in available potassium (8.0-24.5 mg X,0/100
g soil). They show large CEC (cation exchange
capacity) ranging from 17.17 to 19.74 cmol(+)/kg
soil (Table 1), but in the absorbing complex
predominate acid cations - hydrolitic acidity
varies from 9.09 to 19.07 cmol(+)/kg soil. The
degree of base saturation varies and depends
on the parent rock, in the soils derived from
chlorite slates is 47.1%, chloritized granodiorites
25.8% and from granodiorites 3.4-6.0% (Fig.3).
According to Slovak authors, P. vernalis is
confined to mylonites (Paclova 1960, 1977; Futdk
1982).

Pulsatilla vernalis is regarded as a character-
istic species of the high mountain grasslands
representing Festuco versicoloris-Agrostietum
alpinae (Versicoloreto-Agrostidetum alpinae) asso-
ciation of the order Seslerietalia variae (Pawtowski
1956). There is a mosaic of intermixed calciphilous
and calcifuge species. Floristic composition of
phytocoenoses with P. vernalis in the eleven
stations in the Polish and Slovak Tatras is shown
in Table 2. Species names were adopted, in
general, after Mirek et al (1995).

Population characteristics

Pulsatilla vernalis is represented in the Tatra

Localities 1-4 as in the Table 1.

Mtns by small populations usually consisting of a
few or several dozen individuals (Pawtowski 1930,
1931; Paclova 1960, 1977; Piekos-Mirkowa et al
1996; Piekos-Mirkowa and Miechowka 1999). So far,
the largest population was observed in 1995 in Mt
Mata Koszysta, 2,050 m a.sl It consisted of 13
flowering plants and 78 sterile ones (Pieko$-
Mirkowa and Miechowka 1999). In the subniveal
belt (above 2,250 m a.s.l.) the species appears to
be sterile. For instance, Paclova (1960, 1977)
observed in Prednd Basta at an altitude of 2,325
m the population which contained five sterile
individuals, and in Satan 2,360 m - seven sterile
individuals and one fruiting plant.

In spite of the fact that Pulsatilla vernalis
occupies the places which are usually difficult for
tourists to access, some stands can be potentially
threatened. For example, «extremely small populations
in Wrota Chatubinskiego pass appear to be in
danger. .
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Species

10

11

Pulsatilla vernalis
Agrostis alpina
Agrostis rupestris
Alchemilla flabellata
Androsace obtusifolia
Anemone narcissifolia
Antennaria carpatica
Anthoxanthum alpinum
Arabis alpina
Artemisia eriantha
Asplenium viride
Avenula versicolor
Bartsia alpina
Bellidiastrum michelii

Callianthemum coriandrifolium

Campanula alpina
Campanula polymorpha
Carex fuliginosa
Carex sempervirens
Cerastium lanatum
Cerastium tatrae
Coeloglossum viride
Deschampsia flexuosa
Dianthus glacialis
Doronicum clusii
Dryas octopetala
Empetrum hermaphroditum
Erigeron uniflorus
Fuphrasia tatrae
Festuca airoides
Festuca picta
Festuca versicolor
Galium anisophyllon
Gentiana frigida
Geum montanum
Geum reptans

Hieracium alpicola ssp. ullepitschii

Hieracium alpinum
Huperzia selago
Juncus trifidus

Juniperus communis SSp. nana

Leontodon pseudotaraxaci
Lloydia serotina
Luzula alpino-pilosa
Luzula spicata
Minuartia sedoides
Minuartia verna
Myosotis alpestris
Oreochloa disticha
Pachypleurum simplex
Parnassia palustris
Pedicularis oederi
Pedicularis verticillata
Phyteuma orbiculare
Pinguicula alpina
Poa alpina
Polygonum viviparum
Polystichum lonchitis
Potentilla aurea
Potentilla crantzii
Primula minima
Pulsatilla alba
Ranunculus alpestris
Ranunculus oreophilus

+

+

+

Ranunculus pseudomontanus

Rhodiola rosea

Salix herbacea

Salix kitaibeliana
Salix reticulata
Saxifraga aizoides
Saxifraga androsacea
Saxifraga bryoides
Saxifraga hieracifolia
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Saxifraga moschata +

Saxifraga oppositifolia +

Saxifraga paniculata +
Saxifraga retusa ssp. retusa

Saussurea pygmaea +

Sedum alpestre

Selaginella selaginoides
Sempervivum montanum

Silene acaulis +
Soldanella carpatica

Solidago alpestris +
Swertia alpestris

Tanacetum alpinum + +
Thymus alpestris +
Vaccinium gaultherioides +
Vaccinium myrtillus + +
Vaccinium vitis-idaea +
Veronica aphylla

o+ o+ o+

+ + + +
+ + + +
+ + + + + +
+ + +
+ +
+ + +
+
+
+ + +
+ + +
+
+
+ + +
+ +
+ + +
+ + + + +
+ +

Table 2. Species accompanying Pulsatilla vernalis

Localities:
1-  The Western Tatras:
- The High Tatras:
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