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ABSTRACT

The research, in 2004, was focused on the whole population of Anemone sylvestris (Snowdrop Windflower)
present in the area of a kettle hole (0.8 km?) in north-eastern Poland (52°50°00°°N; 23°11°20°"E). The location of
56 clumps of generative specimens was surveyed. They numbered from several to approx. 1500 specimens. The
number of generative specimens in this population exceeded 10 000. On account of this, it is a unique stand of A.
sylvestris in Poland.

The relationship between the occurrence of the Snowdrop Windflower and the presence of kame hills and rid-
ges has been proven. Low slopes of kame with an inclination of 10-20°, and a north-eastern or eastern exposition
has been found as the local ecological optimum for this species.

Research carried out in 1970-2001 on 5 permanent plots (25 m? each) has shown that: 1) Anemone sylvestris is
an essential element of xerothermic grasslands of the order Festucetalia valesiacae; 2) the species suddenly with-
draws from the parts of land on which woody species have already reached the shrub layer; 3) the greatest danger
for the population of A. sylvestris in this area is the process of secondary succession initiated by the discontinua-
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tion of grazing on the kame hills.
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INTRODUCTION

Research area

The research was carried out in north-eastern Poland, in
the vicinity of the village of Hacki, situated on Réwnina
Bielska (Bielska Plain). The area is surrounded by Drohic-
ka, Wysokomazowiecka, and Biatostocka High Plains. The
flat and slightly rolling landscape of the plain is diversified
by the presence of moraine and kame hills. Exceptionally
numerous concentrations of these hills occur in the vicinity
of Hacki (52°50’N; 23°11°20”E). Kame hills occur there in
a kettle hole occupying an area of 0.8 km?2. The kettle hole
is surrounded by a post-glacial kame plateau 166.5 m abo-
ve sea level. The kettle hole, situated at 130-140 m, is limi-
ted by steep slopes over 12 metres high. At the bottom of
the kettle hole five kame hills and five kame ridges are fo-
und (Kondratiuk 1995; Kmieciak 2001; Brud 2001; Brud
and Kupryjanowicz 2002; Ber 2005).

The area of each individual kame hill does not exceed
0.1 km?, and their height — 12 metres. The hills have a cir-
cular base and are characterized by the high inclination of
their slopes. They are a very characteristic feature of this
area’s landscape, and are compared to loaves of bread (Fa-
linski et al. 2005).

Kame ridges are deposits of an elongated shape, with
steep slopes and a greater area (up to 0.3 km?) than kame
hills. They differ considerably from one another with re-
spect to length (from 160 m to 500 m), but have a similar
height (under 12 m).

Kames, both ridges and hills, are built from fine-grained
fluvioglacial deposits, many meters thick (Mojski and No-
wicki 1961, 1964; Ber et al. 1964; Brud 2001; Kmieciak
2001; Ber 2005). On the base of these quaternary deposits
white marly limestone is found (Olszewska and Jugowiec-
Nazarkiewicz 2000).

Kame hills and ridges in north-eastern Poland are espe-
cially valuable from a geo-botanical point of view, as they
are a habitat similar to the steppe xerothermic grasslands,
and a place of the occurrence of the Snowdrop Windflower
Anemone sylvestris (Falifiski 1972; Kwiatkowska-Falinska
and Falinski 2005a-c).

Object of research

The Snowdrop Windflower is a species of Eurosiberian
range occurring in middle and southern Europe, The Cauca-
sus, Siberia, Anatolia and the Middle East (Pigko$-Mirko-
wa and Mirek 2003). In Poland this is a rare, protected spe-
cies. Most often it is found on the Matopolska and Lubelska
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Uplands, by the lower Odra River, and in the Mazurian Lake
District (Zajac and Zajac 2001). On the Polish lowland this
species occurs in dispersed stands. According to Pigkos-
Mirkowa and Mirek, (2003), the individual populations of
Anemone sylvestris in Poland are most often of low quantity
(from several to a few dozen specimens). Patches constitu-
ted by hundreds of specimens are found very rarely.

Anemone sylvestris, as the only anemone occurring in
Poland, is a hemicryptophytic and anemochoric species. It
blooms in May and June and is pollinated by insects of dif-
ferent taxonomical classes.

With respect to habitat requirements, this is a heliophilo-
us and thermophilous species, but is tolerant of partial sha-
ding. It is found most often on fresh, alkaline soils, in habi-
tats containing carbonates in the base layer.

According to Matuszkiewicz (2001), the Snowdrop
Windflower is a characteristic species of the community
Geranio-Anemonetum sylvestris from the class Trifolio-Ge-
ranietea. The community is known in western Germany,
and is considered there as a continental component of the
vegetation. This community in Poland is poorly studied.
Very small stands have been recorded in western Wielko-
polska (Matuszkiewicz 2001).

On kame hills in Hac¢ki Anemone sylvestris occurs in dif-
ferent species combinations, resulting from the transforma-
tion of xerothermic grasslands after the discontinuation of
grazing (Kwiatkowska-Falifiska and Falifiski 2005a, b). In
this area the Snowdrop Windflower is a component of both
thermophilous xerothermic grasslands from the class Fe-
stuco-Brometea, and also grasslands predominated by dif-
ferent meadow grasses (Dactylis glomerata, Festuca pra-
tensis, F. rubrics, Phleum pratense, Poa pratensis), gras-
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slands predominated by Calamagrostis epigejos, and in
ecotone vegetation of young woods under formation (pho-
tographic records — Falifiski 2004).

From the 1960s the population of Anemone sylvestris in
Hacki has been characterized by exceptional abundance,
and numerous stands related to kame hills and ridges pre-
sent in this region (Fig. 1).

The purpose of this work was: 1) estimation of the size
of the Anemone sylvestris population present in the vicinity
of Hacki; 2) ascertation of the relationship between the
occurrence of this species and exposition, as well as the in-
clination of kame slopes occurring in this area; 3) determi-
nation of the function of this species in the process of the
secondary succession of xerothermic grasslands after the
discontinuation of grazing.

The work was prepared after the death of Professor Ja-
nusz Falinski, based on his unpublished materials. Owing
to this, its results could not, unfortunately, have been sha-
red with him.

METHODS

In 1969, on the biggest kame hill, 5 permanent investiga-
tive areas, 5xX5 m were established. Species listing, estima-
tion of their quantity (with the Braun-Blanquet method),
and photographic records of the area were performed in
1970, 1980, 1990, 1995 and 2001.

In 2004, over the whole area of the kettle hole in the
Hacki region, the locations of all physiognomically distinc-
tive clumps (“stands”) of generative specimens of Anemo-
ne sylvestris were charted. Each clump was described by its

Fig. 1. The distribution of Anemone sylve-
stris clumps in the kettle hole in the vicinity
of Hacki: a — edge of the kettle hole; b — bor-
ders of crevasses and basins in dead ice; ¢ —
clump of generative specimens.
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position in relation to compass quadrants, the inclination of
the slope, and the number of specimens occurring in
a clump.

RESULTS

The occurrence of the population Anemone sylvestris in
the area of the kettle hole in the region of Hacki is, remar-
kably, not random (Fig. 1).

Charted “‘stands” are connected with the borders of the
former crevasses and basins created in dead ice during the
last glaciation). Their locations in the landscape are at the
present time occupied by kame hills and ridges characteri-
sed by relatively steep slopes.

Numerous “stands” of the Snowdrop Windflower are
concentrated in the south-western part of the kettle hole
(Fig. 1). In 2004, 56 physiognomically distinctive clumps
were recorded in this area, numbering from several to abo-
ut 1500 specimens. It is worth emphasizing that the entire
population of this species totalled over 10 000 generative
specimens that year.

The distribution of specimen clumps of the anemone on
each kame hill and ridge is dependent on the exposition of
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the slopes. Clumps of plants occur considerably more sel-
dom on the slopes of north-western, western and south-we-
stern exposition. From among 56 clumps found, in such
positions only 10 were recorded. The remaining 46 clumps
were recorded on the slopes of hills of north-eastern, ea-
stern and south-eastern exposition (Fig. 2). The vast majo-
rity of clumps (52) were recorded on relatively gently slan-
ting slopes (10° to 30°). Only 4 clumps were found on the
most steepest slopes (over 30° to 50°).

It was ascertained by analysing the number of specimens
occurring in a clump that the majority of all large clumps
(numbering from 200 to 500 specimens) were recorded on
gently slanting slopes with a north-eastern exposition (Fig. 2).
In total, on the slopes with north-eastern and eastern expo-
sitions, as much as 2/3 of specimens of the local Anemone
sylvestris population occurs (Table 1).

The analysis of the angle of all slopes occurring in the
investigated area allowed the conclusion that on gentle slo-
pes (10° to 20°) about 60% of all found anemone speci-
mens occurred.

Taking into account both these factors together (the
exposition and the slope angle) the local ecological opti-
mum for this species can be determined. In the region of
Hacki the optimal conditions for the Snowdrop Windflo-

TABLE 1. The percentage of specimens in the population of the Snowdrop Windflower Anemone sylvestris occurring on slopes of the kame hill with re-

spect to the inclination and exposition.

Incline
Exposure
10 20° 30° 40-50° z
NE, E 11.2 38.1 13.4 34 66.1
SE, S 1.0 14.6 7.0 0 22.6
SW, W 0.2 24 0 4.2 6.8
NW, N 0 44 0 0 4.4
> 12.4 59.5 20.4 7.6 100.0
N
a b
NW. NE
w 0" 100 200 300 400 50~ E
®
W 40-50°
. 1-50 sSw SE
* 51-100
e 101-200
@ 201-500
® >500 S

Fig. 2. a) percentage of specimens of Anemone sylvestris present on slopes of the kame hills with defined exposures and inclines; b) number of specimens

of Anemone sylvestris in concentration and location of concentration with respect to slope exposure and inclination on the kame hills in Hacki.



136

OCCURRENCE CONDITIONS OF ANEMONE SYLVESTRIS

Kwiatkowska-Falinska A.J. et al.

TABLE 2. Changes in the combination of species during the process of secondary succession on xerothermic grasslands.

Years 1970 1980 1990 1995 2001
Numberofplots 9 10 14 8 9 10 14 16 9 10 14 8 16 9 10 14 8 16 9 10 14 8 16
Species
Trees and shrubs:
Betula pendula a/b 1.1 2.1 2.1 1.3 22 2.1 1.1 22 32 1.1
C + + + +
Pinus sylvestris a/b + 1.1 34 2.1 33 34 3.1
c 1.2
Crataegus monogyna b 1.1 + 2.1 + + 21 + + o+ 22
c + + o+ + o+ 4+ + +
Rhamnus catharticus b 1.1 22 22 2.1 22 23 2.1 22 23
c 1.1 + +2 4+ + + 4+ + +
Sorbus aucuparia b + 1.2 + + 1.1+ 1.1+
c 1.1
Juniperus communis b 22 34 2.2 + 2.1 + +
c .1+ + + 1.1 + +
Rosa sp. b + 1.1 1.1 1.2
c 1.1
Euonymus europaeus b 2.2 2.2 33
c + + +
Picea abies b + + 1.1
c +
Frangula alnus b +
c + + +
Rubus caesius b 1.2 4.5 + 4.5 + 4.5 2.2
Rubus idaeus b + 2.1
Quercus robur c + + o+ + +
Ribes rubrum ¢ + + + o+
Fraxinus excelsior ¢ + +.2 1.2
Malus sylvestris ¢ + +
Viburnum opulus c + 1.2
Pyrus communis c +
Trifolio-Geranietea + Quercetalia pubescentis
Anemone sylvestris 1.2 22 34 1.2 +2 23 22 13 +2 33 23 13 22 22 1.3 22 1.2 +.2
Medicago falcata 44 45 35 55 34 44 12 45 34 23 + 34 34 22 12 + 33 +2 23 12 23 4+
Galium verum 1.2 +2 4+ 12 42 +2 13 +2 +2 +2 + +2 + +2 + +2 + 12 + +.2
Galium mollugo +2 1.2 +2 12 +2 1.2 13 +2 + +2 +2 + +.2 + o+ + + 4+ +
Trifolium alpestre 1.2 +2 1.2 +2 + + +2 +2 +2 +.2 +2 +2
Campanula rapunculoides + + +.2 + 1.1 2.2 + 1.2 +.2 1.2
Ranunculus polyanthemos +2 + + 4+ + +
Primula veris +.2 + +.2 +
Genista tinctoria +.2 +.2 +
Viola hirta + + +
Hieracium aurantiacum + 4+
Trifolium medium +
Festuco-Brometea:
Viola rupestris + +2 + +2 +2 +.2 +2 4+ + 1.2 + + +2 + 12 + 1.2
Centaurea scabiosa 22 22 22 34 22 23 33 1.2 32 22 1.2 22 23 + 1.2 1.2
Phleum phleoides +2 +2 +2 1.2 34 +2 +2 +.2 1.2 1.2 + 1.2 +2 + 1.2
Helianthemum nummular. +2 12 13 12 13 23 +2 12 12 12 + 1.2 +2 +2 +.2
Seseli annuum 12 + + 1.1 +2 12 + +2 +.2 1.1 1.2 + +2 + +.2
Plantago media 12 + +2 + +2 +2 12 +2 + o+ +2 +.2 +2 +.2
Bromus inermis + 1.3 +.2 +.2 2.2 + 44 1.2 +2 + 33 13 1.2 +2
Poa compressa + + +2 +2 +.2 +2 + + +2 +2 + +
Veronica spicata 1.2 +2 +.2 +2 + +2 +.2 +.2 +2 + +
Dianthus carthusianorum +2 1.2 + +2 + 12 +2 +2 +.2
Achillea collina +.2 1.2 +2 +.2 + +.2 +
Filipendula vulgaris 2.3 + 22 1.1 1.2 1.2
Achillea pannonica +.2 +.2 + + 4+ +
Artemisia campestris +2 12 + 1.2 + 1.2
Carex caryophyllea +.2 +.2 +.2
Centaurea stoebe + +.2 + +.2
Campanula glomerata + 1.2
Brachypodium pinnatum +.2 +
Acinos arvensis +.2 +
Allium oleraceum +
Gentiana cruciata 1.2
Galium boreale +.2 2.3 +.2 + 12 + + +2 12 +2 +2 1.2 34 +2 + +2 23
Trifolium montanum 1.2 +2 23 +2 23 +2 +2 23 + 4+ +2 +.2 + 12 +
Festuca rubra +.2 +2 +2 +2 13 12 13 1.3 22 +2 +2 1.3 1.2 +2 +.2
Poa pratensis + +2 +2 +.2 +.2 1.2 + 12 +2 12+ + +2 +.2
Achillea millefolium + +2 + + 4+ +.2 +  + + + 4+ + +
Festuca pratensis + + +2 +2 + 1.2 1.2 1.2 22+ 0+ 1.2+
Taraxacum officinale + + + + +.2 + o+ + + o+ o+ + o+
Peucedanum oreoselinum + + + 1.2 +2 2.2 1.2 + 23 1.2 2.3 1.2
Vicia cracca + 12 12 + +2 + 1.2 + + o+ + 4+
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TABLE 2. Cont.

Years 1970 1980 1990 1995 2001

Numberofplots 9 10 14 8 9 10 14 16 9 10 14 8 16 9 10 14 8 16 9 10 14 8 16

Species

Festuco-Brometea:
Phleum pratense +.2 + o+ +.2 + +.2 + +
Dactylis glomerata +.2 + +2 +2 +2 +2 +
Tragopogon orientalis +2 1.2 + + + 12 + +
Lathyrus pratensis + +.2 + + 1.2 +
Anthoxanthum odoratum +.2 +.2 +.2 + +
Lotus corniculatus +.2 +.2 +2 +.2 +
Centaurea jacea + + +.2 +.2
Leucanthemum vulgare + + +.2 +
Plantago lanceolata + o+ + +
Ranunculus acris + + + +
Avenula pubescens 1.2 +2 1.2
Ranunculus strigulosus +.2 12 1.1
Arrhenatherum elatius + 2.2
Rumex crispus +.2 +
Trifolium repens +.2 +
Leontodon hispidus +.2
Prunella vulgaris +
Rumex thyrsiflorus +
Tragopogon pratensis +

Accompanying:
Pimpinella saxifraga 1.2 +2 + +2 +2 +.2 1.2 + 1.1 12 +2 +2 12 1.2 1
Veronica chamaedrys + + + o+ +2 4+ + +2 12 +2 + + + +.2 1.
Briza media +.2 + +2 + + + +2 1.2 1.2 +.2 + +
Hieracium umbellatum 2.2 1.2 12 12 23 + +.2 22 +.2 +.2 22
Hypochoeris maculata 12 + 12 12 + 1.1 +2 + + 1.1 +.2 +.2
Thymus pulegioides + +2 1.2 + +2 +2 +2 +2 1.3 +.2 + +
Agrostis cappilaris + +2 + 1.2 +2 1.2 +.2 +.2 +.2
Agropyron repens + + +2 + 12 +2 +.2 +
Solidago virgaurea +.2 1.2 + +2 + + 1.2 +
Calamagrostis epigejos + +.2 2.3 1.2 2.3 +.2
Geum urbanum + o+ + 1.2 + 22
Potentilla argentea + 4+ + + +.2
Carex spicata + +.2 +.2 +.2
Fallopia convolvulus + + + o+
Hieracium pilosella + + + +
Hypericum perforatum + +.2 + o+
Primula veris +.2 + +.2 +
Polygala comosa +.2 +.2 +.2 +
Sedum maximum +.2 + o+ +
Stellaria graminea + + + 4+
Aegopodium podagraria 1.3 2.3 34
Convolvulus arvensis + + +
Viola hirta +.2 + +
Humulus lupulus + +.2 1.1
Platanthera bifolia + +
Ranunculus bulbosus +.2 +
Prunella grandiflora +.2 +.2
Urtica dioica +.2 +
Rumex acetosa + +
Bertoroa incana +.2 +.2
Carex hirta +.2
Cerastium holosteoides +
Cirsium arvense +
Galeopsis tetrahit +
Helichrysum arenarium +
Tanacetum vulgare +
Linum catharticum +
Calamintha acinos 1.1
Medicago lupulina +.2
Vicia tetrasperma +
Stellaria media +
Galium aparine +

Bryophytes:
Camptothecium lutescens 1.3 1.2 13 +2
Thuidium abietinum 1.3 +2 1.3 2.3
Thuidium philibertii +2 +2
Brachythecium albicans 1.2
Bryum caespiticum +.2
Ceratodon purpureus +.2
Mnium marginatum +.2
Pleurozium schreberi +.3
Rhytidiadelphus squarrosus 1.2
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wer specimens are found in xerothermic grasslands situa-
ted on gentle slopes of kame areas with north-eastern and
eastern expositions.

At the beginning of the research (1970) the plant cover
for Anemone sylvestris ranged from 5 to 40% on each plot.
Woody species occurred only in the herb layer (Table 2).
After only 10 years on some plots (10, 14, 16) specimens
of woody species had already grown over the herb layer,
creating a shrub layer. Juniperus communis (up to 40%)
and Crataegus monogyna (up to 20%) had the greatest par-
ticipation in the shrub-stocking. Plot 14 distinguished itself
with the abundant occurrence of Rubus caesius (20%) of
which shrub-stocking attained over 50% in 1990, 1995,
and 2001.

In 1990 only plot 9 remained un-shaded by trees and sh-
rubs. In this part of the patch such a situation remained to
the end of the research. On all remaining plots (8, 10, 14,
16), in the following years of research the number of spe-
cies and the number of woody species increased. Their spe-
cimens are already present in the tree and shrub layers (Ta-
ble 2, Fig. 3). After 1990 the stocking of this layer reached
as much as 70%. Since then, the major part of the plots’
surface has become shaded.

The uneven speed of inhabitation of different parts of the
grassland by the seedlings of woody species, and the diffe-
rent speeds of their recruitment to the layer of shrubs me-
ant that the xerothermic grassland (from the class Festuco-
Brometea, order Festucetalia valesiacae) remained on only
one (9) plot (Table 2). However, within the time elapsed,
the floristic abundance on this plot also decreased signifi-
cantly.

The decrease of floristic abundance and the change in the
combination of species observed on all plots are evidence
of the initiation of the process of secondary succession.
The first (1980) slight increase in the number of species
from the classes Festuco-Brometea and Trifolio-Geranie-
tea, and the invasion of seedlings of woody species onto
the patch is an undoubted result of the discontinuation of
grazing in the 1970s. This factor is also responsible for the
initiation of the process of secondary succession. The spe-
cies from the class Festuco-Brometea are deleted from the
grassland most quickly (Table 2, Fig. 3). In addition, a sud-
den deletion from the patch of the meadow-species Moli-
nio—Arrhenatheretea is observed. Such a process signifi-
cantly accelerated in the period 1980-2001. The recruit-
ment of woody species into the layer of shrubs and trees
occurred at the same time.

On the grounds of mean data for 5 plots, it can be stated
that the population of Anemone sylvestris “behaves” simi-
larly to other species from the class Trifolio-Geranietea.
During the process of secondary succession the Snowdrop
Windflower gradually withdraws from the investigated are-
as (Fig. 3 mean).

However, it is necessary to underline when analysing the
situation on each plot that the decrease in cover of this spe-
cies can be a very violent process until its entire elimina-
tion from the part of the patch (plots 8, 14). The deletion of
the anemone from the patch is combined with the recruit-
ment of several species to the layer of trees and shrubs
(Fig. 3).

An increase in the covering of Anemone sylvestris was
observed in the researched period on only one plot (9). At
the same time, in spite of the absence of woody species in
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the layer of trees or shrubs, the number of species from all
specified ecological groups decreased, and the Snowdrop
Windflower filled in the left gaps.

DISCUSSION

As already emphasized at the beginning of the work,
each stand of Anemone sylvestris in Poland is very sparsely
populated (Pigkos-Mirkowa and Mirek 2003). The local
population of the Snowdrop Windflower from the Hacki
region is unique in this respect, as it numbers over 10 000
generative specimens. Such a numerous population, with
a high participation of specimens in a generative phase,
occurring in diversified habitats (with respect to the expo-
sition and the slope inclination) probably represents the full
genetic diversity of this species. It is also exceptionally va-
luable on that account. It cannot be guaranteed in other
stands on the Polish lowland, which are dispersed at great
distances from each other, (Zajac and Zajac 2001). It is ve-
ry likely that they represent only a part of the genetic diver-
sity of Anemone sylvestris.

It stands to reason that over a longer time perspective the
specific protection in situ may be not effective unless it gu-
arantees the maintenance of the whole genetic variability
of the species which is under protection. For this reason the
lowland stand of Anemone sylvestris in Hacki should be
protected in the whole area of the kettle hole.

Besides the abundance, the exceptional rank of the stand
in Hacki also results from the affiliation of Anemone sylve-
stris to the slopes of kame forms present in this area. From
among other land forms the slopes of the kettle hole, kame
hills and ridges are a habitat of this species. As proved, the
highest number of specimens survive and develop on rela-
tively gentle slopes of north-eastern exposition. Unfortuna-
tely, as other research showed (Kwiatkowska-Faliniska and
Faliniski 2005) this part of the slopes is most quickly ente-
red by trees and shrubs. The survival of the local popula-
tion of the Snowdrop Windflower in this area depends on
immediate action focused on active protection, and assi-
gning the area of the kettle hole for reserved protection.
Establishing a natural reserve has already been postulated
by Ber (2005), Kwiatkowska-Faliniska and Falifski (2005)
and Kobylinski and Szymanski (2005). Owing to the addi-
tional value of this area (geological, geobotanical and ar-
chaeological) the authors have introduced a project for
establishing a complex natural-archaeological reserve (Ber
et al. 2005).

The present work also results in specific conclusions
concerning the methods of active protection. Unfortunate-
ly, present methods of landscape use, without active pro-
tective intervention, indicate that the fate of xerothermic
grasslands, and with them the Snowdrop Windflower, is
a foregone conclusion. Formerly, some types of anthropo-
pressure on the vegetation covering of the kame hills in
Hacki, including forest felling and cattle grazing, were fa-
vourable for the creation and further persistence of xero-
thermic grasslands. At the present time such types of influ-
ence are already forgotten. Conversely, the factors initiated
by man which threaten the survival of the xerothermic
grasses and the affiliated population of the Snowdrop
Windflower, have become more intense. The most dange-
rous factor is the process of secondary succession initiated
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Fig. 3. Changes in Anemone sylvestris covering and the number of species from classes Festuco-Brometea (FB), Trifolio-Geranietea (TG), Molinio-Arrhe-

natheretea (MA) and woody (t + s) species in the layer of trees and shrubs.

by the discontinuation of grazing (Kwiatkowska-Falifiska
and Falifiski 2005a, b). As shown in the presented research,
Anemone sylvestris is deleted from the areas strongly sha-
ded by trees and shrubs. Although the specimens are able
to survive for some time (even abundantly blooming and
bearing fruit) in the ecotone vegetation of young woods,
they inevitably become extinct because of the continuous
expansion of trees into the grassland habitat.

As proved in the present work Anemone sylvestris is not
in a position to survive in the areas being covered by

shrubs (Rubus caesius, Rhamnus cathartica or Crataegus
monogyna) or trees (Betula pendula, Sorbus aucuparia and
Pinus sylvestris).

However, the maintenance in the landscape of these
exceptionally beautiful white fields, abundantly flourishing
in late spring, demands not only the elimination of trees
and shrubs. To prevent the renewed overgrowing of slopes
it is necessary to reintroduce intensive grazing. For the na-
tural grass formations including steppes, to which the xero-
thermic grasslands are linked, the presence of large herds



140 OCCURRENCE CONDITIONS OF ANEMONE SYLVESTRIS

of herbivores is characteristic. In the investigated case their
function will be best covered by the herbivores with trees
and shrubs in their diet. Among domestic animals sheep
are such herbivores. Due to the landscape, tourist value,
and the resistance of animals to the weather conditions,
such herbivores could also be Tarpan horses.

Similar, though less intensive, forms of active protection
demand the restoration to the landscape of Biatowieza Fo-
rest of the community of thermophilous oak forest Potentil-
lo albae-Quercetum (Kwiatkowska-Falifiska, in press). Ac-
cording to the results of many years’ research (Kwiatkow-
ska 1972, 1986, 1993, 1994, 1996; Kwiatkowska et al.
1997) the reason for their recession is the change of inten-
sity and direction of dominant herbivorous pressure. As
a result of the above-mentioned, the maintenance of the
biodiversity of this region requires urgent active protection
of the floristically richest communities, both woody (Po-
tentillo albae-Quercetum) and non-woody (grasslands from
the order Festucetalia valesiacae).
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