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Sanguisorbo minoris-Anthericetum ramosi ass. nova — plant community
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Introduction

Calcareous sediments represent an important geological substratum in Bohemia.
Physicochemical properties of these sediments, together with their diverse relief and wide
distribution in different mesoclimatic regimes, make possible the occurrence of rather
diverse vegetation. The warmest parts of Bohemia, suitable for agriculture, were early
deforested which caused the spread of subxerothermous and xerothermous grassland
communities, mainly of the class Festuco-Brometea. Communities of the Bromion erecti-
alliance, an important type among grassland vegetation, are prevailing on this type of
geological substratum.

Phytosociologists have been attracted by the richness and the diversity of different
Bromion erecti Koch 1926 alliance communities since the beginning of this century.
Rough descriptions of vegetation mainly of NW part of Bohemia were published by
Klika (1929, 1933, 1951), Simr (1940) and others. Papers by Mikyska (1956, 1968),
Neuhiusl et Neuhiuslova (1989), Kolbek et Kubikova (1985), Kopecky et Husova (1987), -
Kubikova (1977, 1982, 1987), Petiicek (1980), Petficek et Kolbek (1994), Studnicka
(1978, 1980), Toman (1976, 1981, 1988) contributed significantly to the knowledge of
this vegetation. The last survey of vegetation units of the alliance Bromion erecti Koch
1926 was presented by Kolbek (in Moravec et al. 1995) and by Toman (1988). At present,
about 25 associations have been known, most of them having the centre of distribution in
northern, central or south-western parts of Bohemia (e.g. the Bohemian Karst, the Ceské
Stiedohofi Hills, the Elbe Basin) and in south or central Moravia where they occur also
on different geological substrata and soil types.

The analysis of grassland vegetation of the Bromion is complicated by (1) unsufficient
knowledge of ecological conditions, mainly in the east Elbe Basin, (2) intensive agricultural
exploitation (fertilizing, cutting, grazing, ploughing), or (3) the abandonment of these
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areas, leading to the retreat of these localities because of successional processes associated
with the establishment of woody plants and changes in species composition.

One of the most conspicuous habitats of the contemporary landscape in the study area
are steep erosional (deforested) marl rocky slopes called “white slides” (Studnicka 1978,
1980). The white slides are known mainly from the Ceské Stiedohofti Hills, and occur in
the Czech Plateau on structural slopes, breaks, cuestas, hills and ridges (cf. Demek et al.
1965). The present paper deals with vegetation units typical of white slides in the eastern
part of the Pardubice Elbe Basin phytogeographical district (East Bohemia, Fig. 1).

Methods

The Ziirich-Montpellier approach (Braun-Blanquet 1964) was used to classify the
vegetation of the study area. New units are suggested according to the Code of Phyto-
sociological Nomenclature (Barkman et al. 1988). Nomenclature of the higher syntaxa
follows Moravec et al. (1995), that of taxa Neuhauslova et Kolbek (1982).

Species diversity H’ was computed using the Shannon formula (Magurran 1988),
evenness e was expressed according to Pielou’s formula (Pielou 1966). Cluster analysis
(ordinal transformation — van der Maarel 1979; Euclidean distance, Ward’s method —
Jongman et al. 1987) was used for mathematical exploitation. Soil analyses were made
according to the methods of Kubikova (1970) and Kralovi et al. (1990). The pH value
was measured in water extract or in extract with KC1 (0.1 M). Janka’s lime-meter was
used for the estimation of carbonate concentration. Carbon content was estimated by
titration of redundant dichromate by Mohr’s salt after oxidation by chrome-sulfur mixture.
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Fig. 1. — The distribution of Sanguisorbo-Anthericetum in East Bohemia (see Table | for relevé number).
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Syntaxonomy

During the phytosociological investigation of the white slides of East Bohemia, some
stands could not be identified with any known vegetation type and are thus considered as
a new association:

Sanguisorbo minoris-Anthericetum ramosi ass. nova hoc loco

Table 1, relevés no. 1-25
Nomenclatural type: Table I, relevé no. 3, holotypus

Diagnostic species: Anthericum ramosum, Euphorbia cyparissias, Sanguisorba
minor, Brachypodium pinnatum

The community is assigned to the Bromion alliance.

Anthericum ramosum, a dominant species of the community (V, 2-4) is considered a
differential species of the association. The group of typical species includes Sanguisorba
minor (V, +-2), Euphorbia cyparissias (V, r—1), and Brachypodium pinnatum (1V, +-4).
Some taxa belonging to other classes are present with low cover — Viola hirta, Cirsium
acaule, Potentilla neumanniana, Coronilla varia (class Festuco-Brometea), Knautia
arvensis (Molinio-Arrhenatheretea), Bupleurum falcatum, Origanum vulgare (Trifolio-
Geranietea) — as well as some taxa without higher syntaxonomical relevance, e.g. Linum
catharticum, Convolvulus arvensis (Table 1). Number of accidental species are typical of
the community (Fig. 2). Mean number of species in a relevé is low, and the same holds
for species diversity and equitability (Table 2).

Fig. 2. — Presence histogram of the Sanguisorbo-Anthericetum species.
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Table 1. - Sanguisorbo minoris-Anthericetum ramosi ass. nova

No. of relevé 1 2 3 4 5 6 7 8 9 10C 11 12 13 14 15 16 17 18 19 20 21 22 C, 23 24 25 C, C, C
No. of species 4 4 6 6 10 7 8 8 9 16 (%) 12 12 13 15 16 16 16 18 17 20 20 22 (%) 12 13 17 (%) (%) (%)
Altitude (m) 430 440 280 440 280 440 440 380 290 360 440 440 440 340 345 380 340 280 340 280 440 280 280 270 450
Area (m?) 4 9 4 9 4 9 9 4 9 9 9 9 9 9 9 4 12 16 9 9 9 16 9 9 9
Orientation S S WSWS  SSW SSW S WSWSSW SW S § S SSE SSE WSWSSE SW SSE SSW S SW SSW SSW S
Inclination (*) 45 45 20 10 20 30 45 25 20 50 40 35 40 35 35 30 35 30 35 15 10 30 10 10 10
Cover E, (%) 40 60 70 S0 60 50 35 70 S0 S5 85 85 75 80 80 9 75 85 80 95 90 80 95 90 95

E, (%) : . ; e ; ; 5 1 20 33 5 1 1 3 3 15 s 3
E,
Prunus spinosa 0 + £ N2 3T 0 27 16
Rosa canina 5 0 : + + 7 . + 33 20 12
Rosa subcanina r 10 . . 7 r 17 0 13 12
Fraxinus excelsior 0 + o+ o+ : 25 0 20 12
Pinus nigra : 0 ; r 8 r 33 13 8
Swida sanguinea + 10 . . + 8 0o 7 8
Cerasus avium 0 r 3 17 0 13 8
EI
D - ass.
Anthericum ramosum 3 4 4 3 4 3 2 4 3 3 1003 3 3 4 3 2 3 4 3 3 3 4 1003 3 3100100100
D - subass.
Brachypodium pinnatum + o+ + 3003 3 3 1 2 4 + 2 4+ 3 2 2 1002 1 2(100100 72
Centaurea jacea ; : 0|+ + + 1+ o+ + + + 75 + + + | 100 80 48
Scabiosa columbaria + 1 20 + + 1+ + . + ’ + 58 r 33 53 40
Galium verum 0 1 1 | 1 1 42 1 33 40 24
D - var.
Bromus erectus + 10 + 8 (3 3 2100 27 20
Ch, D - Festuco-Brometea
Sanguisorba minor . + 4+ 1 1 4+ 1 + 1 2 9 1 + + + + . + 1+ + + + 92 + 1 1 100 93 92
Euphorbia cyparissias + r + + + r + |1 I 9 + + + + + + 1 + + + + 92 + 33 80 84
Viola hirta . + 120 . + + 1 + + + 50 0 40 32
Cirsium acaule . + . + 20 + o+ + . . + r 42 + 33 40 32
Salvia verticillata + + + T 40 + . + + ; 25 0 20 28
Festuca rupicola ’ 0 e + 2 . 33 1 1 1 100 47 28
Potentilla neumanniana R 10 roo+ + . r + 42 + 33 40 28
Coronilla varia + . + + 30 roo+ T . 25 0 20 24
Salvia pratensis r 10 . : + + 1 5 25 r o+ 67 33 24
Carex flacca 0 r + 2 20 33 . 0 27 16
Centaurea scabiosa . 0 . . . r 8 4+ + + 100 27 16
Medicago falcata + 10 + + o+ 25 0 20 16

091

9661 '2LI-LS]:89 PlsaLd



Ajuga genevensis

Stachys recta

Galium glaucum

Ononis spinosa

Koeleria pyramidata
Helianthemum nummularium
Fragaria viridis

Ch, D - Molinio-Arrhenatheretea

Knautia arvensis
Achillea millefolium
Lotus corniculatus
Arrhenatherum elatius
Galium album

Ch, D - Trifolio-Geranietea
Bupleurum falcatum
Origanum vulgare
Pyrethrum corymbosum

Companions
Convolvulus arvensis
Lembotropis nigricans
Linum catharticum
Hieracium sabaudum
Chamaecytisus supinus
Reseda lutea
Campanula rapunculoides
Carex digitata
Hieracium pilosella
Melilotus alba

Carex montana
Solidago virgaurea
Thymus pulegioides
Genista tinctoria
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Species recorded in one relevé only:
E: Agrimonia eupatoria 20: +, Carlina acaulis 5: +. Clinopodium vulgare 22: r. Daucus carota 5: 1. Hypericum perforatum 15: +, Inula conyza 10: +. Lithospermum officinale 10: r.

Peucedanum cervaria 11: r. Pimpinella saxifraga 15: +, Plantago media 20: +. Poa angustifolia 18: +, Polygala comosa 15: t, Taraxacum officinale 16: r, Vicia cracca 22: ¢
E,: Crataegus laevigata 5: +, Populus tremula 14: v, Rubus fruticosus agg.14: r. Quercus robur 12:

Localities of relevés in Table 1: 1. 2. 7. 11: Stfemosice - slope above the village, 19.8.1990: 4, 13, 25, 21. 12: StfemoSice - slope 200 m W above Stfemosice village, 19.8.1990; 3. 24:

Chrast - slopes 500 m SE of the town. 12.9.1990: 5, 6, 9. 20. 23: Podlazice - slopes ] km NW of the village, 12.9.1990: 8, 16: Srbce - slopes above the village. 12.9.1990; 15, 17, 19:

Béld - slope above the village. 8.8.1990: 14: Béld - slope 300 m SW of the village. 8.8.1990; 18. 22: Podlazice - slope | km E of the village. 9.8.1990: 10: Domoradice - slope 300 m SW of

the village, 10.8.1989

Explanations: C, - presence of the rypicum subass.: C, - presence of the typicum var. (the brachypodietosum subass.): C, - presence of the Bromus erectus var. (the brachypodietosum subass.):

C,- presence of the brachypodietosum subass.. C - presence of the Sanguisorbo-Anthericetum
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Table 2. — Mean species richness (N), diversity (H’) and equitability (e) in the Sanguisorbo-Anthericetum.

Community N H’ e

Sanguisorbo-Anthericetum typicum (n=10) 7.8 1.78 0.90
Sanguisorbo-Anthericetum brachypodietosum (n=15)  15.9 2.59 0.94
Sanguisorbo-Anthericetum (n=25) 12.7 2.26 0.92

Sanguisorbo-Anthericetum is divided into two subassociations:

(a) typicum subass. nova hoc loco

Table 1, relevés no. 1-10
Nomenclatural type: Table 1, relevé no. 3, holotypus

The subassociation has no differential species. This early successional community,
dominated by Anthericum ramosum, is very poor in species, and has a low diversity and
equitability (Table 2). Herb layer rarely exceeds 60 % cover.

(b) brachypodietosum subass. nova hoc loco

Table 1, relevés no. 11-25
Nomenclatural type: Table |, relevé no. 13, holotypus

Differential species: Brachypodium pinnatum, Centaurea jacea, Galium verum,
Scabiosa columbaria

Species of the classes Trifolio-Geranietea and Molinio-Arrhenatheretea are rather over-
represented in this community, which follows the stands of the previous subassociation
in succession. The species number is doubled and species diversity and equitability are
also higher compared to the subassociation typicum, the reason for it being lower level of
stress and disturbance imposed on the stands of brachypodietosum subassociation
(Table 2). The cover of herb layer usually exceeds 75 %.

Two variants were distinguished within the brachypodietosum subassociation:

(bl) typicum var. nova hoc loco

Table I, relevés no. 11-22
Nomenclatural type: Table I, relevé no. 13, holotypus

(b2) variant with Bromus erectus var. nova hoc loco

Table 1, relevés no. 23 - 25
Nomenclatural type: Table 1, relevé no. 24, holotypus

This community occurs in the contact with stands of Bromus erectus (cf. Fiedler 1985).

Two clusters corresponding to the above mentioned subassociations (typicum and
brachypodietosum) were distinguished by cluster analysis (Fig. 3). Relatively high mutual
similarity of the typicumrelevés is caused by low species number and even occurrence of
dominant species (Anthericum ramosum, Sanguisorba minor, Euphorbia cyparissias).
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Within the subcluster representing the subass. brachypodietosum, the relevés 23-25 belong
to the variant with Bromus erectus (Fig. 3).

Structure and physiognomy

The structure of the studied community is closely related to soil factors. The cover and
complexity of vertical structure of the vegetation increases in succession.

Two strata may be distinguished in the herb layer (E ):

(a) the lower stratum (E,,) up to ca 10 cm is formed by Fragaria viridis, Viola hirta,
Cirsium acaule, Potentilla neumanniana, Convolvulus arvensis, Linum catharticum,
Helianthemum nummularium and Hieracium pilosella.

(b) the higher stratum (Em) up to 30-50 (rarely to 70) cm is formed mainly by Anthericum
ramosum and by species with low cover, i.e. Sanguisorba minor, Euphorbia cyparissias,
Coronilla varia, Scabiosa columbaria, Brachypodium pinnatum, Centaurea jacea, Reseda
lutea, Lembotropis nigricans, Festuca rupicola, Carex montana, etc.

Moss (E) and shrub (E,) layers are rarely present, always with low cover. The latter is
formed by Prunus spinosa and Rosa canina.

The herb layer, with cover 35-95 % (Table 1), is formed by sparse tussocks of
Anthericum ramosum (Fig. 4). Other species occur rather sporadically. Erosion-resistant
hemicryptophytes (Sanguisorba minor, Bupleurum falcatum, Cirsium acaule) play quite
an important role, whereas grasses and grass-like species (Brachypodium pinnatum,
Bromus erectus, Festuca rupicola, Carex montana) are found in less disturbed places.
Hemicryptophytes prevail among life-forms (about 80 %), phanerophytes are also frequent,
being, however, more rare in stands of the typicum subassociation. Chamaephytes and
therophytes are very rare. The only geophyte is Anthericum ramosum.
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Fig. 3. — Cluster analysis of the Sanguisorbo-Anthericetum. For relevé numbers see Table 1.
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As to the life strategies (according to Grime 1979; extracted from Frank et Klotz 1990),
the following are represented: CSR 38 %, C 35 %, CS 21 %. Species possessing ruderal
and stress-tolerant strategies (and their combination) are either absent or present with a
low frequency. A high percentage of species with competitive strategy is caused by their
higher frequency in the brachypodietosum subassociation (grasses and some dicotyledons).

Submediterranean, Euroasian and Subatlantic floristic elements and their combinations
(according to Oberdorfer 1962) are the most frequent among the species of Sanguisorbo-
Anthericetum (about 65 %). The Continental, Subatlantic (s.s.) and Euroasian (s.s.)
elements are less frequent. The Submediterranean element is more represented in the
typicum subassociation whereas the Euroasian/Submediterranean element is more frequent
in the subass. brachypodietosum.

Ecology

The Sanguisorbo-Anthericetum inhabits open sunny slopes (altitude 270-450 m a.s.l.)
with S, SW and SE exposition and 10-50" inclination. The bed-rock in these sites is
sandy marls (= clay slates) (Fig. 5), whose disintegration and jointing are easy.

The early successional fypicum subass. occurs in raw marl disintegrated matter with
undeveloped soil horizons. Raw soil is composed of fine-grain rubble mixed with clay.
Chemical properties of this soil are analogous to those of the bed-rock (Table 3, rel.
no. 7), i.e. a high content of carbonates and low content of organic carbon.

Fig. 4. — Stands of Sanguisorbo-Anthericetum (the Stiemosicka stran Nature Reserve) with Anthericum

ramosum (in tlower) as the dominant species.
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Table 3. Some physical and chemical properties of the soils covered by Sanguisorbo-Anthericetum

Relevé no.  Skeleton (%)  pH(H,0) pH(KCI) CaCO, (%) C (%) Organic matter (%)
7 17 7,9 725 372 1.4 2.4
17 30,1 1.9 7,4 24 34 i)
18 56 759, 753 17 4.7 8.1

The brachypodietosum subass. occurs on rendsina soils. A-horizon (5-10 ¢m) is light
brown, containg numerous roots. It lies on the matter rubble (Cd) and the bed-rock (C-
horizon). The soil contains varying amount of skeleton, a lower concentration of carbonates
and a higher concentration of organic carbon (Table 3).

The properties of marls and their influence on vegetation were studied by Studnicka
(1980). Because the clay represents the main component of soil, it is able to absorb
a large amount of water which becomes almost inaccessible to plants. This, and some
other properties together with the action of wind and radiation cause, mainly in winter,
movement of the matter and of the skeleton. Rubble and soil are frozen, disintegrate and
move downhill pulling out, covering up and damaging plants. The surface dries up in the
summer and forms a hard crust, making the seed germination quite impossible. Also, the
soil cannot absorb water during strong rainfalls, which transports skeleton downhill and
denudes the rooting system of shallowly rooted plants. Anthericum ramosum is capable
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of resisting these forces by forming large deeply rooted tussocks, which promote the
subsequent development of other species.

Succession

The community develops on either (i) extreme treeless sites such as rocks, or (ii) deforested
steep slopes after thermophilous forests exposed to erosion by water and wind or to
grazing, trampling or other human influences (stone mining, transport etc.).

In the latter sites, the forest species retreat and those of warm and open habitats, either
surviving so far as scattered populations in forests and glades or migrating from elsewhere,
start to dominate. This is the case of Anthericum ramosum as well which species either
occurs in E, of forests (e.g. Melampyro nemorosi-Carpinetum primuletosum veris,
Cephalanthero-Fagetum; cf. Duchoslav 1992, Fiedler 1985) and then persists as one of
the few species forming E, of the new community or regenerates from diaspores buried in
the soil.

Further development of the community is variable, depending mainly on habitat
conditions. Anthericum stands persist in eroded places, forming there so-called blocked
successional stage (cf. Moravec 1969). Soil restoration is limited and the community
persists for along time (subass. typicum). If Anthericum s able to improve adverse abiotic
and biotic conditions by fixing the slope, accumulating the soil in close neighbourhood
and its enrichment by litter, other subxerothermous grasses and grass-like species
(Brachypodium pinnatum, Bromus erectus, Festuca rupicola) and dicots (Centaurea jacea,
Galium verum, Scabiosa columbaria, Lembotropis nigricans, Knautia arvensis) can
colonize these less disturbed and less stressed stands. Competition, which is weak in the
early stages, increases later on. Grasses are competitively superior to other herbs (cf.
Table 1, brachypodietosum subass.). Qualitative and quantitative changes of the ecosystem
occur and the community changes into Scabioso ochroleucae-Brachypodietum pinnati
Klika 1933 (incl. Bromus erectus phytocoenoses) or the Ononido spinosae-Cirsietum
acaulis Mikyska 1956 (for material from the studied territory see Fiedler 1985, Neuhius]
et Neuhiuslova 1989, Duchoslav 1996). These communities are characterized by higher
number of species per relevé (ca 25-45), higher cover (ca 80-100 %) and a more complex
structure. They are dominated by grasses such as Brachypodium pinnatum, Bromus erectus,
Festuca rupicola, Poa angustifolia (Scabioso-Brachypodietum) and rosette hemicrypto-
phytes such as Cirsium acaule, Carlina acaulis, Plantago media (Ononido-Cirsietum)
(Table 4).

Distribution

At present, Sanguisorbo-Anthericetum is known to occur in the SE part of the phyto-
geographical district of the Pardubice Elbe Basin in the neighbourhoods of the villages
of Chrast and Luze (Chrudim district) (Fig. 1). This area is situated at the border of
Thermophyticum and Mesophyticum (Hejny et Slavik 1988) where the Elbe lowland
rises up toward the Zdarské vrchy Hills. Reasons for the origin and existence of this
vegetational type in this area are as follows:

(a) Average annual temperatures in this region are relatively high (8.2°C at Luze-
Kosumberk meteorological station — Vesecky et al. 1956). The course of temperature is
very close to that of moisture at the end of August and September (see climadiagram in
Fiedler 1985), indicating the occurrence of a dry period (cf. Studnicka 1980:158).
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Table 4. — Comparison of presence of selected species in Bromion erecti communities recorded in stands
of the white slides.

Association A' BI* B2' CI* C2° C3* D’ EI* E2' E3" E4'' F4"
No. of relevés 25 10 20 10 24 20 5 16 10 20 7 20
Character and differential species of particular associations

Anthericum ramosum \4 vV 1V I I I I I I
Helianthemum nummularium I vV 1 [ I I 1 I
Cirsium pannonicum + | V v I | I I
Globularia punctata v I I I I
Scorzonera hispanica v I I I I
Primula veris 1 | I |
Sesleria albicans \ 11 I
Convolvulus arvensis I \% \Y% | I I I 1 I
Salvia verticillata Il I v V VvV I I |
Reseda lutea I IV 11 I I

Cirsium acaule 1L \Y I [ I Il IV |V \% I Il I
Ononis spinosa I 11 m 1 11 \% \% \% I 11 I
Gentianella ciliata Il I IV | I |

Trifolium medium 1 I I I I 1
Festuca rupicola 11 I I \Y I vV IV I I 11
Bothriochloa ischaemum [ I 11 1 I1

Eryngium campestre I IV 1 111

Stachys recta I I I I I I I I
Origanum vulgare I I 1 I mr{ v
Veronica teucrium I I 11 A"
Pyrethrum corymbosum I I 11

Bromion erecti

Brachypodium pinnatum Iv 1 v 1 Im v v v v 11 v VvV
Bromus erectus | I I | I I 11 I Vv 11 I
Carex flacca I I Il I I I I I 11
Carlina acaulis I I [ 111 I I I
Prunella grandiflora v 1 [ v 1
Onobrychis viciifolia I I I I M
Polygala comosa I 11
Brometalia

Sanguisorba minor v o uromar v vV IV 1v IV 1um 1v 1 Iv
Centaurea scabiosa I 11 I I I Iv 11 11 I It m I
Koeleria pyramidata I 11 I I 1 v I I Il
Carlina vulgaris 1 nr Il I Il 11 I Il
Scabiosa columbaria Il I I 1
Teucrium chamaedrys Iv 11 Il I
Festucion vallesiacae and Festucetalia valesiacae

Scabiosa ochroleuca I I I I Iv 1Iv Vv 11 Il
Centaurea rhenana | I I I 11 I I I I
Carex humilis vV 1V I Iv 1 I I
Astragalus austriacus I I I I \%

Stipa capillata I I I
Festuca valesiaca I I
Festuco-Brometea

Euphorbia cyparissias vV IV VvV 1 v v v I v v v IV
Plantago media I Im I m v 1w 1v 11 Iv Vv 111
Salvia pratensis nm 1 | 1 G 1 [ m a1
Poa angustifolia | I [ I Il [ I1 \Y I
Pimpinella saxifraga I 11 mnm v v Im v v I
Galium verum I I I 11 \% m v Il

Thymus praecox m i v 11 \% I 11 I
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Association A' BI? B2' CI1* C2° C3* D’ EI* E2° E3" E4'!' F4"
No. of relevés 25 10 20 10 24 20 5 16 10 20 7 20

Trifolio-Geranietea

Bupleurum falcatum m m v I m v Iv 11 I I 11
Hypericum perforatum I 1 I v I I v 1
Peucedanum cervaria I m v I 11 11

Molinio-Arrhenatheretea

Lotus corniculatus I 11 I I Im 1w [ 11 I nr I
Knautia arvensis 11 I m o m v m w1
Centaurea jacea I I I I mr I I I I 11
Leontodon hispidus 11 1 I I I m 1
Achillea millefolium I I Inr I 1 \Y 1A%
Dactylis glomerata I I 111 I I v 1

" Suanguisorbo minoris-Anthericetum ramosi ass. nova - this study: Table 1
Cirsio pannonici-Seslerietum calcariae Klika 1933 - Klika (1951): 31-33
Y Cirsio pannonici-Seslerietum calcariae Klika 1933 - Toman (1981): Table 21
4 Salvio verticillatae-Sanguisorbetum minoris  Studni¢ka 1980 - Studnicka (1980): Table 1
> Salvio verticillatae-Sanguisorbetum minoris  Studni¢ka 1980 - (in prep.)
¢ Salvio verticillatae-Sanguisorbetum minoris  Studnicka 1980 - Toman (1988): Table 14
" Ononido spinosae-Cirsietum acaulis Mikyska 1956 - Mikyska (1968): Table 9
Y Scabioso ochroleucae-Brachypodietum pinnati Klika 1933 - Klika (1933)
Y Scabioso ochroleucae-Brachypodietum pinnati Klika 1933 - Klika (1951): 34-39
10 Scabioso ochroleucae-Brachypodietum pinnati Klika 1933 - Toman (1981): Table 17
" Scabioso ochroleucae-Brachypodietum pinnati Klika 1933 - Neuhiusl et Neuhiduslova (1989): Table 40
2 Salvio verticillatae-Origanetum vulgaris Toman (1976) 1988 - Toman (1988): Table 15

(b) The area is situated on the border zone that is strongly tectonically broken. Diverse
relief is characterized by some structural plateaus, ridges and steep slopes with favourable
exposition (S, W, SW, SE) (Vitek 1993).

(c¢) These slopes could have served as a suitable habitat in the past, mainly in different
periods of the Quarter, for the spread of thermophilous plant species to Bohemia as well
as to Moravia (the territory studied is situated in the direction of the “Tfebovska brina”
gate; cf. Domin 1940, 1942). Indeed, the distribution of Anthericum ramosumin Bohemia
as well as in Moravia is associated with the Illyro-Norican postglacial migration (Skalicky
1959). Anthericum ramosum spread in a wide zone from the Danubian Basin through
Moravia to Bohemia (Skalicky 1974:46-47). Many localities were then suitable for the
establishment of Anthericum ramosum. During the subsequent periods, non-forest
vegetation retreated and Anthericum ramosum and other thermophytes receded into
margins and warmer forests, survived on rocks or became extinct. Deforestation by humans
in the 10th century (Skalicky 1974) made it possible for some thermophilous plant species
that had survived colder periods to come back. Anthericum ramosum probably expanded
to the new localities at this time.

Discussion

Sanguisorbo-Anthericetum is rather specific from the floristical viewpoint in (a) being
very poor in species and (b) consisting of abundant populations of Anthericum ramosum,
Sanguisorba minor, Euphorbia cyparissias and Brachypodium pinnatum (Tables 1, 2).
Although most of the species recorded in the community are common in the previously
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known vegetation types, some groups of diagnostic species are absent, allowing this new
unit to be defined negatively (Table 4). Namely the subassociation typicum represents
a specific vegetation type and its floristic composition is very difficult to compare with
other vegetation types. The classification of this community is therefore based on
(a) dominance of Anthericum ramosum (differential species), (b) low presence of the
species of Bromion erecti and those of higher units, and (c) absence or very low presence
of character species of the related associations and species of Festucetalia valesiacae,
Trifolio-Geranietea and Molinio-Arrhenatheretea units.

In previous studies from the Czech Republic, the existence of a community with
dominant Anthericum ramosum was only briefly mentioned. Domin (1943) was the first
who described it in more detail from the neighbourhood of the village Vraclav near Vysoké
Myto. Fiedler (1985) in the study of vegetation of the StremoSicka stran nature reserve
near the village of Luze (Chrudim district) used the term “meadows with Anthericum”.

The Sanguisorbo-Anthericetumis close to Cirsio pannonici-Seslerietum calcariae Klika
1933, described from the Ceské Stiedoho#i Hills. This community occurs in similar habitat.
i.e. marl disintegrated matters on N, W and S slopes (Klika 1933, 1951 Studnicka 1980:
Toman 1976, 1981, 1988: Table 4). Many species occur in both communities. However,
there are many species absent in the former, e.g. xerophytes (Carex humilis, Teucrium
chamaedrys, Globularia punctata, Achillea collina, Asperula cynanchica, Thymus praecox
etc.) and dealpines (Sesleria albicans). Because the community contains some relicts,
Studnicka (1980) suggested that the formation of Cirsio-Seslerietum started in the Boreal
period. It may be supposed that Cirsio-Seslerietum and Sanguisorbo-Anthericetum had
similar species composition and formed some primary vegetation type in the Boreal.
During the subsequent periods this primary type developed into Cirsio-Seslerietum in
Central Bohemia. Because of afforestation following the retreat of warm and dry climate
during subsequent periods, this primary vegetation type probably diminished in East
Bohemia (East Bohemia is less warm and dry region) than Central Bohemia. This
assumption is confirmed by the rare findings of some diagnostic species of the Cirsio-
Seslerietum in the stands of the white slides in East Bohemia, e.g. Cirsium pannonicum,
Linum flavum, Aster amellus (Toman 1974). Deforestation by humans created sites suitable
for the formation of Sanguisorbo-Anthericetum in East Bohemia.

Salvio verticillatae-Sanguisorbetum minoris Studnicka 1980 represents another related
community (Studnicka 1980, Toman 1988, see Table 4). Floristic differences between
Sanguisorbo-Anthericetum and Salvio-Sanguisorbetum retlect the different position of
these communities on the gradient of habitat conditions. The former occurs on raw marl
disintegrated matter mainly with fine-grain rubble whose surface dries out in the summer
forming a hard crust. Plants are damaged in winter. Salvio-Sanguisorbetum was recognized
(in East Bohemia) on slopes or in deluvium. The soil is composed mainly by skeleton
(stone size up to 5-10 cm), a hard crust is not formed and the skeleton is transported
downhill where the plants are buried. Rosette hemicryptophytes represent a prevailing
life form in this community. The Salvio-Sanguisorbetum is characterized by the absence
of Anthericum ramosum and high presence of the characteristic species Salvia verticillata,
Reseda lutea, Convolvulus arvensis (Studnicka 1980).

The subassociation brachypodietosum is most problematic from the syntaxonomical
viewpoint. It occurs on relativel y fixed substrat. Some relevés are similar to species-poor
relevés of Ononido-Cirsietum, Origano-Salvietum and Scabioso-Brachypodietum (Klika
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1951, Mikyska 1956, 1968, Studnicka 1980, Toman 1981, 1988, see Table 4). The
brachypodietosum subass. differs from the above mentioned communities in having the
following features: (a) the absence or very low presence of most of their character species
(e.g. Eryngium campestre, Bothriochloa ischaemum, Ononis spinosa, Gentianella ciliata,
Veronica teucrium); (b) the absence or very low presence of diagnostic species of the
Festucetalia valesiacae and Trifolio-Geranietea.

It can be concluded that Sanguisorbo-Anthericetum, Salvio-Sanguisorbetum, Cirsio-
Seslerietum and Potentillo reptantis-Caricetum flaccae Studnicka 1980 constitute one
group of early successional communities of white slides.

Souhrn

V clanku je popisovino rostlinné spolecenstvo Sanguisorbo minoris-Anthericetum ramosi ass. nova z bilych
strani vychodni ¢asti fytogeografického okresu Pardubické Polabi (vychodni Cechy). Je rozebirdna jeho
synmorfologie, syntaxonomie, synekologie, syndynamika a synchorologie.

Sanguisorbo-Anthericetum je oteviené bylinné spolecenstvo s pokryvnosti 35-95 %. Diferencidlnim
asociacnim druhem je Anthericum ramosum, ktery ma téz dominantni roli v porostech asociace. Dalsimi
diagnostickymi druhy jsou Sanguisorba minor, Euphorbia cyparissias, Brachypodium pinnatum (tab. 1).
V porostech prevladaji druhy sv. Bromion a nadfazenych jednotek. Porosty asociace maji velmi nizkou
druhovou bohatost a diverzitu (tab. 2). V ramci asociace lze rozlisit dvé subasociace: (a) typicum a (b)
brachypodietosum. V ramci subasociace brachypodietosum byly rozliseny dvé varianty: (1) typicum a (2)
s Bromus erectus. Vzhledem k absenci vétSiny diagnostickych druhii dosud znamych vegetacnich jednotek
a vétsiny indikacnich druht . Festucetalia valesiacae, tt. Trifolio-Geranietea a ti. Molinio-Arrhenatheretea
byla tato asociace vymezena negativné. Nejblizsi vztahy jevi as. Sanguisorbo-Anthericetum Kk as. Cirsio
pannonici-Seslerietum calcariae Klika 1933 a as. Salvio verticillatae-Sanguisorbetum minoris Studnicka
1980 (tab. 4).

Porosty asociace se vyskytuji na oslunénych, otevienych (odlesnénych), J, JZ a JV orientovanych svazich
o sklonu 10-50". Geologicky podklad asociace tvofi piscité slinovce (= opuky). Inicidlni subas. rypicum se
vyskytuje na surovych slinovcovych zvétralinich s nevyvinutymi horizonty, subas. brachypodictosum se
vyskytuje na pidnim typu rendzina (tab. 3).

Asociace ptedstavuje inicidlni sukcesni stadium. Spolecenstvo pretrviva na mistech se silnou erozi jako
tzv. blokované sukcesni stddium (subas. typicum). Na méné extrémnich mistech sukcese pokracuje pres
subas. brachypodietosum k as. Ononido spinosae-Cirsietum acaulis Mikyska 1956 a/nebo k as. Scabioso

ochroleucae-Brachypodietum pinnati Klika 1933. Od téchto asociaci se nové popsané spolecenstvo odlisuje
(a) absenci nebo velmi nizkou stdlosti jejich charakteristickych druh v jeho porostech a (b) absenci
diagnostickych druht ti. Trifolio-Geranietea a t. Festucetalia valesiacae.

Doposud zndmé lokality asociace Sanguisorbo-Anthericetum jsou vazany na jihovychodni ¢ast fytogeo-
grafického okresu Pardubické Polabi (vychodni Cechy), okoli Chrasti a Luze (okr. Chrudim, obr. ).

Acknowledgments

I am very indebted to Dr. F. Krahulec, Dr. B, Travnicek, Dr. J. Kolbek and two anonymous reviewers for their
valuable comments on the manuscript. My thanks are due to Mgr. H. Skdlovi for translation of the manuscript,
and Mrs S. Sweeney and Dr. P. Pysek for the language correction.

References

Barkman J.J., Moravec J. et Rauschert S. (1988): Kéd fytocenologické nomenklatury. — Zpr. Cs. Bot. Spolet.,
Praha, append. 1988/1.

Braun-Blanquet J. (1964): Pflanzensoziologie. — Ziirich.

Demek J. et al. (1965): Geomorfologie Ceskych zemi. - Praha,

Domin K. (1940): Tfebovska brdna a jeji vyznam pro genesi nasi teplomilné (ponticko-panonské) vegetace. —
Véda Prir., Praha, 20:83-85.

Domin K. (1942): O vegeta¢nich pomérech v povodi Tiché Orlice mezi Chocni a Ustim nad Orlici, o piivodu

této flory a jeji souvislosti s Tfebovskou branou. - Od Trsten. Stezky, Litomysl, 21 (1941-1942):81-85,
97-99, 113-119 et 133-139.



Duchoslav: Sanguisorbo minoris-Anthericetum ramosi 171

Domin K. (1943): Nové piispévky k poznani kvéteny v povodi Tiché Orlice mezi Chocni a Ustim n. Orlici
a v tdoli Trebovky u Ceské Tiebové. — Rozpr. I1. Tf. Ceské Akad., Praha, 53/21:1-42.

Duchoslav M. (1992): Lesni spolecenstva CHPV Kusa hora u Luze na Chrudimsku. — Acta Univ. Palack.
Olomuc., Fac. Rer. Natur., Sec. Biol., Olomouc, 32:25-42.

Duchoslav M. (1996): Nelesni vegetace piirodni pamitky Kusd hora u Luze na Chrudimsku. — Zpr. Vlastiv.
Mus., Olomouc [in press].

Fiedler J. (1985): Rostlinnd spolecenstva SPR Stfemosickd strdn u LuZe na Chrudimsku. - Acta Mus.
Reginachradecensis, S. A, Hradec Krilové, 19:55-74.

Frank D. et Klotz S. (1990): Biologisch-ékologische Daten zur Flora der DDR. — Halle (Saale).

Grime J.P. (1979): Plant strategies and vegetational processes. — Chichester.

Hejny S. et Slavik B. [red.] (1988): Kvétena Ceské socialistické republiky. 1. — Academia, Praha.

Jongman R.H., ter Braak C.J.F. et van Tongeren O.FE.R. (1987): Data analysis in community and landscape
ecology. — Wageningen.

Klika J. (1929): Ein Beitrag zur geobotanischen Durchforschung des Steppengebietes im Béhmischen
Mittelgebirge. — Beih. Bot. Centralbl., ser. B, Dresden, 45:495-539.

Klika J. (1933): Studien iiber die xerotherme Vegetation Mitteleuropas II. — Xerotherme Gesellschaften in
Bohmen. — Beih. Bot. Centralbl., ser. B, Dresden, 50:707-773.

Klika J. (1951): Xerothermni travinnd spolecenstva v Ceském stiedohofi. — Rozpr. II. Tt Ceské Akad.,
Praha, 60/25:1-47.

Kolbek J. et Kubikova J. (1985): Teplomilna skalni spolecenstva Prahy. — In: Staleta Praha 15:197-220,
Albatros, Praha,

Kopecky K. et Husovd M. (1987): Mizejici spolecenstva svazu Bromion erecti Koch 1926 ve stfednim Polabi. —
Preslia, Praha, 59:167-172.

Krilova M. et al. (1990): Vybrané metody chemické analyzy pid a rostlin. — Studie CSAV, Praha, 1990/
12:1-152.

Kubikovd J. (1970): Geobotanické praktikum. — Praha.

Kubikovi J. (1977): The vegetation of Prokop valley nature reserve in Prague. — Folia Geobot. Phytotax.,
Praha, 12:167-199.

Kubikova J. (1982): Chrinéna dzemi Sareckého udoli a jejich soucasnd vegetace. — Natura Pragensis. Praha,
1:5-70.

Kubikova J. (1987): Chranéna uzemi vitavského udoli v jizni ¢asti Prahy a jejich vegetace. — Natura Pragensis,
Praha, 5:5-50.

Maarel E. van der (1979): Transformation of cover-abundance values in phytosociology and its effects on
community similarity. — Vegetatio, The Hague, 39:97-114.

Magurran A.E. (1988): Ecological diversity and its measurement. — Chapman & Hall, London.

MikyskaR. (1956): Fytosociologicka studie lesti terasového tizemi v dolnich ¢astech povodi Orlice a Louc¢né. —
Sborn. CSAZV. Lesnictvi, Praha, 29:313-370.

Mikyska R. (1968): Walder am Rande der Ostbohmischen Tiefebene. — Rozpr. Cs. Akad. Véd, ser. math.-
nat., Praha, 78:1-122.

Moravec J. (1969): Succession of plant communities and soil development. — Folia Geobot. Phytotax..
Praha, 4:133-164.

Moravec J. et al. (1995): Rostlinna spolecenstva Ceské republiky a jejich ohrozeni. Ed. 2 — Severoces. Pfir., ]
Litoméfice, append. 1/1995.

Neuhiusl R. et Neuhiuslovad Z. (1989): Polopfirozend travinnd a vysokobylinnd vegetace Zeleznych hor. -
Studie CSAV. Praha, 1989/21:1-200.

Neuhiuslova Z. et Kolbek J. [red.] (1982): Seznam vy33ich rostlin, mechorostii a lisejnikd stiedni Evropy
uzitych v bance geobotanickych dat BU CSAV. - Priihonice.

Oberdorfer E. (1962): Pflanzensoziologische Exkursionflora fiir Siiddeutschland. - 2nd. ed., Stuttgart.

Petticek V. [red.] (1980): Piirodovédecky inventarizacni prizkum stitni pfirodni rezervace Bilé strané
u Litoméfic. — Severoces. Pir., Litoméfice, 11:1-59.

Petiicek V. et Kolbek J. (1994): Fytogeografickd studie Ustdcké pahorkatiny. — Preslia, Praha, 66:41-59.

Piclou E.C. (1966): Species diversity and pattern of diversity in the study of ecological succession. —J. Theor.
Biol. 10:370-383.

Skalicky V. (1959): Einige taxonomische und phyto-geographische Bemerkungen zu den tschecho-
slowakischen Arten der Gattung Anthericum L. — Acta Univ. Carol., Biol., Praha, 2:117-157.

Skalicky V. (1974): Dodatek. — In: Hrobai F. Uvahy o kvétené Kostelecka, Rychnovska a Zamberska, Orlické
hory a Podorlicko, Rychnov nad Knéznou, 6:46-49.

Studnicka M. (1978): Ptispévek k problematice bilych strini. — Sborn. Severoces. Mus., Ser. Natur., Liberec,
10:35-40.



172 Preslia 68:157-172, 1996

Studnicka M. (1980): Vegetace bilych strani Ceského stiedohofi a dolniho Poohfi. — Preslia, Praha, 52:155-176.

Simr J. (1940): Prispévek k ekologii xerothermnich porostéi v severozdpadnich Cechdch. — Preslia, Praha,
18-19:137-151.

Toman M. (1974): Rozsiteni druhii Aster amellus L. a Linum flavum 1. v Cechich. — Zpr. Cs. Bot. Spolec.,
Praha, 9:9-21.

Toman M. (1976): Piehled hlavnich spolecenstev ttidy Festuco-Brometea na izemi severoceského lesostepniho
okresu. — Zborn. Pedag. Fak. Presov Univ. Kosice, Bratislava, 13:95-117.

Toman M. (1981): Die Gesellschaften der Klasse Festuco-Brometea im westlichen Teil des bohmischen
Xerothermgebietes. — Feddes Repert., Berlin, 92:313-322, 433-499 et 569-601.

Toman M. (1988): Beitrige zum xerothermen Vegetationskomplex Bohmens. 1. Die Xerothermvegetation
im Nordbshmischen Waldsteppenbezirk. — Feddes Repert., Berlin, 99:33-80.

Vesecky A. et al. (1958): Atlas podnebi Ceskoslovenské republiky. — Praha.

Vitek J. (1993): Kuestovy reliéf na jihu Ceské tabule v povodi Novohradky. — Geol. Priizkum, Praha, 6:180-181.

Received 16 February 1995
Accepted 7 May 1996



	ABA007003277861996000200063.tif
	ABA007003277861996000200064.tif
	ABA007003277861996000200065.tif
	ABA007003277861996000200066.tif
	ABA007003277861996000200067.tif
	ABA007003277861996000200068.tif
	ABA007003277861996000200069.tif
	ABA007003277861996000200070.tif
	ABA007003277861996000200071.tif
	ABA007003277861996000200072.tif
	ABA007003277861996000200073.tif
	ABA007003277861996000200074.tif
	ABA007003277861996000200075.tif
	ABA007003277861996000200076.tif
	ABA007003277861996000200077.tif
	ABA007003277861996000200078.tif

