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INTRODUCTION AND RESEARCH METHODS

The paper presents a phytosociological characteristics of associations and communities of
grasslands and xerothermic shrubs belonging Lo the Sedo-Scleranthetea, Festuco-Brometea, Trifolio-
-Geranietea and Rhamno-Prunetea classes in the Kazimierz l.andscape Park. Field research was
conducted in the years 1982-1989 and then supplemented in 1994-1996. Phytosociological research
was carried out using Braun-Blanquet’s method (Braun-Blanquet 1964, Pawlowski 1977). The
recorded area covered [rom several up to 150 m? depending on the type and the area of a given
phytocenosis. The systematic membership of the communities in question as well as the classification
of characteristic and dilTerential species follows the classification made by Matuszkiewicz (1981).
The terminology for vascular plant species is based on Mirek et al. (1995), for bryophytes on
Ochyraand Szmajda (1978) and for liverworts on Grolle (1976). The natural environment of the
Kazimierz Landscape Park is presented in the first part of the paper together with the characteristics
of meadow and pasture associations (Kucharczyk 1996).

SURVEY OF ASSOCIATIONS AND COMMUNITIES

In the Kazimierz Landscape Park 12 associations and communities of
xerothermic grasslands and shrubs have been reported. Their syntaxonomic
position can be presented as follows:

Cl.: Sedo-Scleranthetea Br.-B1. 1955 em. M ill. 1961,
O.: Corynephoretaliu canescentis R. T x. 1937 em. Krausch 1962,
All.: Corynephorion canescentis Klika 1931,
Ass.: Spergulo vernalis-Corynephoretum (R. T x. 1928) Libb.
1933,
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Subass.: Spergulo vernalis-Corynephoretum thymetosum
serpylli K. Czyzewska 1992,
O.: Festuco-Sedetalia R. T x. 1951 em. Krausch 1962,
All.: Koelerion glaucae (Volk 1931) Klika 1935,
Ass.: Festuco psammophilae-Koelerietum glaucae Klika 1931,
Cl.: Festuco-Brometea Br.-Bl. et R. T x. 1943,
O.: Festucetalia valesiacae Br.-Bl. et R. T x. 1943,
All.: Festuco-Stipion (Klika 1931) Krausch 1961,
Ass.: Koelerio-Festucetum sulcatae Korna$s 1952,
Subass.: K.-F. typicum,
Subass.: K.-F. odontitetosum luteae Glazek 1968,
Ass.: Sisymbrio-Stipetum capillatae (Dziub. 1925) Medw.-
-Korn. 1959,
All.: Cirsio-Brachypodion pinnati Hadac¢ et Klika 1944 em.
Krausch 1961,
Ass.: Inuletum ensifoliae Kozt. 1925,
Ass.: Thalictro-Salvietum pratensis Medw.-Korn. 1959,
Ass.. Origano-Brachypodietum Medw.-Korn. et Kornas
1963,
Cl.: Trifolio-Geranietea sanguinei M ull. 1962,
O.: Origanetalia M ill. 1962,
All.: Geranion sanguinei R. T x. 1961,
Ass.: Geranio-Peucedanetum cervariae (Kuhn 1937) Mill.
1961,
Ass.: Geranio-Trifolietum alpestris M ill. 1961,
Cl.: Rhamno-Prunetea Rivas Godayet Carb. 1961,
O.: Prunetalia spinosae R. T x. 1952,
All.: Berberidion Br.-Bl. (1947) 1950,
Ass.. Prunetum fruticosae Dziub. 1925
Ass.: Ligustro-Prunetum R. T x. 1952,
Comm. with Ulmus minor var. suberosa.

Spergulo vernalis-Corynephoretum (R. T x. 1928) Libb. 1933
Table |

Localities of phytosociological records:

1 (194). Polanowka near Rogow, sand mine near the village. Arca of phytocenosis: 40 m2.
Contact phytocoenoses: pine plantings. 1983-08-06.

2 (798). Janowiec, near a road. Area of phytocoenosis: 90 m?. Contact phytocoenoses:
Lolio-Plantaginetum, cereal and root plants. 1986-07-02.

3 (799). See record no 2.
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Table 1. Composition and structure of phylocoenoses Spergulo vernalis-Corynephoretum (R. T x.
1928) Libb. 1933

Succesive number of record 2 3 4 s 6 7 8 9 10 11 12
Number of record 194 798 799 1052 357 371 363 3159 670 692 699 797
Caver of herb layer ¢ [%] 20 40 60 60 SO 30 40 IO SO 60 70 60
Cover of moss layer d [%] 20 70 SO 30 10 60 20 20 60 SO SO 20
Area of sample plot [m’] 40 20 30 1S 40 25 45 S0 20 1S 15 1S
Number of species 20 20 17 19 19 17 17 17 20 21 23 19

mAZmMmumono

Ch. *D. Spergulo-Corynephoretum
Spergula morisonii 121 : D e T S S v
*Veronica dillenii + + + + + + i + Z m

D. Subass S v.-C thymetosum
Rhaconitrium canescens 22 32 32 22 22 43 22 22 32 312 + o+ \4
Thymus serpyllum 12 12 12 + 12 + 11 12 + 12 12 12 v

Ch. Corynephoretalia
Corynephorus canescens 12 22 133
Agrostis canina . . .
Filago minima + 0+ 4+ . : + . : X |

32 22 32 22 33 12 43 43 v

-—
N w
+
+
+
+
+

Ch. Sedo-Scleranthetea,
¢ Festuco-Sedetalia
Hieracium pilosella + 1
Rumex acetosella [

22 22 11
Lo12

—-N
o
+
+

+
Potentilla argentea + + +
Scleranthus perennis + + + 1.1
Trifolium arvense . +
+
+

IR IR SRR
-t
+ + + +
+
~N
(5]

+

1212 o+
*Festuca psammophila

Sedum sexangulare + i
*Koeleria glauca .12+ + 5

Jasione montana . . . 1.1 + . +
Veronica verna + 0+ o+ . . . 5 . 5
Sedum acre 5 + . +
Alyssum alyssoides . < . |
*Sedum maximum + + . . 5
Ceratodon purpureus L0022 12 022 . 12 12 + 12 12 312 32
Polytrichum piliferum + 12 22 . : f o + n

+

+ + -

Ch. Festuca-Brometea
Artemisia campestris . + 1+ v
Euphorbia cyparissias LA IS N 0 A BN B R . . 5 v
Achillea pannonica . + A | m
Potentilla arenaria o+ ] . - SR . i
Centaurea rhenana . - + 0+ 3 + . n
Allium oleraceum Lo+ 4+ . i . 1

+
+

Other accompanying:
Carex hirta r . + 5 . 1 m
Conyza canadensis : 1.1 . + L+ . . 11 n
Oenothera biennis + . 11 + 0+ 5 . n
Equisetum arvense . . LI n
Verbascum phlomoides : . . . . . . . A n
Erigeron acris . . A T 2 1
Salsola kali subsp. ruthenica 1 . 5 5 5 5 5 +
Linaria vulgaris + o+
Medicago lupulina . . . 5 : .
Cladonia chlorophea 22 . . . . . 22

+
+
+

+

Sparadic species:

Ch. Festuco-Sederalia: Plantago arenaria |.

Ch. Festuco-Brometea: Agropyron intermedium subsp. inte dii 2, Dianthus carthusi um 4/1.1, Veronica
spicata 4/1.1, Anthemis tinctorla 9, Scabiosa ochroleuca 9

QOther accompanying: Hypericum perforatum 4, Silene nutans 7, Pimpinella saxifraga 9, Plantago lanceolata 10,
Bromus hordaceus 10, Cladonia subulata 11/1.2.
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4 (1052). Nasiiow, slope fool. Area of phytocoenosis: 15 m2. Contact phytocoenoses:
Peucedano- Pinetum partially developed, Lolio-Plantaginetum. 1986-08-07.

5(357). Oblasy near Janowiec, slope fool. Area of phytocoenosis: 60 m2. Contact phytocoenoses:
pine plantings, Plantaginetea comm. 1984-07-21.

6 (371). Janowiec, sand hill. Area of phytocoenosis: 25 m?. Contact phytocoenoses: Festuco-
-Koelerietum, pine plantings. 1984-07-21.

7 (363). Oblasy near Janowiec, edge of a road. Area of phytocoenosis: 50 m2. Contact
phytocoenoses: Plantaginetea, Peucedano-Pinetum comm. partially developed. 1984-07-21.

8 (359). Oblasy near Janowiec, edge of a road. Area ol phytocoenosis: 50 m2. Contact
phytocoenoses: Plantaginetea, Querco-Pinetum comm. 1984-07-21.

9 (670). Mecmierz, edge of a ravine south of the village. Area of phytocoenosis: 20 m2. Contact
phytocoenoses: cereal and root plants, Festuco-Koelerietum partially developed. 1985-08-12,
1994-06-15.

10 (692). Janowiec, side of a road. Area of phylocoenosis: 15 m?. Contact phytocoenoses:
Artemisietea comm. 1985-08-21.

11 (699). See record no 10.

12 (797) Janowiec, small sand mine near the road to Janowice. Area of phytocoenosis: 20 m?2.
Contact phytocoenoses: Artemisietea and Plantaginetea comm. 1986-07-02.

In Spergulo vernalis-Corynephoretum phytocoenoses dominates the growing
in tufts Corynephorus canescens (V33°9), where one can find Hieracium pilosellu
(V*03), Thymus serpyllum (V378), Rumex acetosella (V?°%), Scleranthus perennis
(V®1) and others. The layer of bryophytes is usually well developed (up to 70% of
the area) and consists mainly of Rhacomitrium canescens (V?°°') and Ceratodon
purpureus (V1123). The characteristic and differential species for this association
are Spergula morissonii (V235), Veronica dillenii (111°) and Teesdulia nudicaulis
(not present in the analysed phytocoenoses). It is worth noting that from the
species of the Sedo-Scleranthetea class, some of the Festuco-Sedetalia order
(among others Festuca psammophila and Koeleria glauca) are well represented,
while those of the Corynephoretalia order are barely visible here (3 species). The
Festuco-Brometea class species (11), particularly Artemisia campestris (1V17°),
Euphorbia cyparissias (1V'2°) and Achillea pannonica (111*7) are quite numerous.

When compared with the syntaxonomic variability of the association in the
area of Poland (Czyzewska 1997), the Spergulo-Corynephoretum phytocoenoses
of the Kazimierz Landscape Park should be classified as belonging to S. v.-C.
thymetosum serpylli, among which records {4 are a typical variant, while records
5-12 are a variant with A4rtemisia campestris.

Spergulo-Corynephoretum phytocoenoses occur in the Kazimierz Landscape
Park only in the vicinity of Janowiec and in M¢émierz. They grow on regosol
with a poorly developed profile that was formed from loose sands or on not too
clayey soils covering chalk deposits. Small phytocoenoses of the association in
question (up to 90 m?) border on one side with coniferous forests (Pino-
-Quercetum, partially developed patches of Peucedano-Pinetum, pine young
growths) and associations of the 4rtemisietea and Plantuginetea classes on the
other side. As the sand layer gets thinner, Spergulo-Corynephoretum gradually
pass into Festuco-Koelerietum glaucae.
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Festuco psammophilae-Koelerietum glaucae K lika 1931
Table 2

Localities of phytosociological records:

1 (808). Oblasy near Janowiec, scarp fool. Area of phytocoenosis: 10 m?. Contact phytocoenoses:
Peucedano- Pinetum partially developed, Plantaginetea comm. 1986-07-06.

2 (694). Janowiec, near the road (o Janowice. Area ol phylocoenosis: 10 m?. Contact
phytocoenoses: pine monoculture. 1985-08-21.

3 (693). See record no 2.

4 (358). Oblasy near Janowiec, scarp [ool. Area of phytocoenosis: 20 m2. Contact phylocoenoses:
Peucedano-Pinetum parlially developed, Plantaginetea comm. 1984-07-2].

5 (1032). Megcmierz, slope of a sandy ravine near the village. Area of phytocoenosis: 20 m?2.
Conltact phytocoenoses: Inuletum ensifoliae. 1986-07-31.

6 (1215). Mgcmierz, slope of a sandy ravine near Lhe road to Kazimierz. Area of phytocoenosis:
35 m2. Conlact phytocoenoses: Potentillo albae-Quercetum partially developed, Artemisietea and
Plantaginetea comm. 1995-07-12.

7 (640). See record no 5. 1985-08-05.

8 (638). See record no 5. 1985-08-05.

9 (636). Mecmierz, slope of a sandy ravine near the village. Area of phytocoenosis: 30 m2.
Conlact phytocoenoses: fnuletum ensifoliae, Spergulo-Corynephoretunt partially developed. 1985-08-
-05, 1994-06-15.

10 (637). See record no 9.

11 (373) Janowiec, near the ruins of the castle, upper part of a slope. Area ol phylocoenosis: 12
m?2. Conlact phytocoenoses: Spergulo-Corynephoretum. 1984-07-2].

12(372). Janowiec, near the ruins of the castle, sandy hillock on a plateau. Area of phytocoenosis:
30 m2. Contact phytocoenoses: Spergulo-Corynephoretum, Plantaginetea comm. 1984-07-21.

The Festuco-Koelerietum glaucae have the character of a loose grassland,
where the upper layer consists of Festuca psammophila (V2*3°), Koeleria glauca
(Ve+8) and Artemisia campestris (V323), and the lower of Thymus serpyllum
(V739), Euphorbia cyparissias (V3°*), Sedum sexangulare (V237), Rumex acetosel-
la (V'3'), Potentilla cinerea (V'3') and Sedum acre (V°). The moss layer which
covers up to S0% of the area of some phytocoenoses is well developed. From the
species characteristic of this association the most abundant is Festuca psammo-
phila (V?2459), while Silene chlorantha (1114%) and Dianthus arenarius (1?) are
found less frequently. Beside 22 species of the Sedo-Scleranthetea class, quite
numerous are plants representing the Festuco-Brometea class (19 species). The
most frequently occurring species of this class are Artemisia campestris (V323),
Euphorbia cyparissias (V3°*), Potentilla cinerea (V3') and Achillea pannonica
(V10),

Festuco-Koelerietum grows in Megcémierz and in the vicinity of Janowiec on
soils that developed from loose and clayey sands covering chalk deposits.
Phytocoenoses of the association border with Spergulo-Corynephoretum and
pine forests or xerothermic grasslands, mainly Inuletum ensifoliae; phytocoeno-
ses where records 1-4 have been taken border with Plantuginetea majoris.



Table 2. Composition and structure of phytocoenoses Festuco psammophilae-Koelerietum glaucae

Klika 1931
Succesive number of record I 2 3 4 S 6 171 & 9 10 11 12
Number of record ROR 694 693 338 1012 1218 640 638 636 637 373 IN
Exposure . . - E - SE SE S S S SE - P
Slope inclination ["] - - - 10 - 30 20 1S 28 30 35 - E
Cover of shrub layer b [%] 5 5 = 8 10 <8 <$ 2 z N = 5 E
N
Cover of herd layer ¢ [%] 60 SO 60 S0 SO SO 60 60 SO SO 40 40 f
Cover of moss |ayer d (%] 20 30 20 40 10 30 20 3J0o 40 30 + SO .
Area of sample plot {m’) 10 10 10 25 10 30 20 IS 25 1S 10 20
Number of species 19 24 25 21 23 27 27 25 25 24 20 26
Ch. Festuco-Koelerietum
Festuca psammophila 133 33 22732 32 33 32 32 12 12 ¢+
Silene chlorantha . 1.1+ + + + + - y : m
Dianthus arenarius + + _ : 1
Ch. Koelerion glaucae
Koeleria glauca 32 12 12 12 12 12 12 12 12 0+ o+ 4
Silene otites + + 12 n
Ch. C68°D. Festuco-Sedetalia
Thymus serpyllum 12 12 22 12 12 12 12 12 22 22 + \
*Petrorhagia prolifera . . + + 21 21 I m
Tortula muralis + 12 12 12 12 12 12 + 22 v
Ch. Sedo-Scleranthetea
Sedum sexangulare + 04+ 22 0+ o+ 4 + 12 11+ + + v
Sedum acre + + + 4+ + + + + + + + v
Rumex acetosella + 4+ + o+ C I T T T O B S + v
Alyssum alyssoides 1o+ 12 + + + 1 m
Corynephorus canescens 12+ + 11 . + + n
Trifolium arvense =2 L i . . + + + 1+ m
Hieracium pilosella + s + . + + + m
Acinos arvensis + + 0+ . n
Scleranthus perennis + + + n
Jasione montana E + + !
Festuca ovina + 4 1
Rhaconitrium canescens 22 4+ 32 12 12 22 + 32 132 22 v
Ceratodon purpureus + 1012 0+ 12 22 22 + + v
Ch. Festuca-Brometea
Artemisia campestris Lo+« 12 112 22 12 1112 1 v
Euphorbia cyparissias 12+ + + 020 1o e o+ 22 v
Achillea pannonica e S + 0+ 4 v
Potentilla arenaria 11 + + 12 o+ + + 12 0+ + v
Centaurea rhenana + P T I S I S S Y & v
Carex caryophyllea + + + + + + m
Scabiosa ochroleuca . o+ o+ n
Sanguisorha minor + . 2 + + ]
Anthemis tinctoria + . . .22 . . . . . 1
Teucrium chamaedrys . . + . . + 1
Other accompanying:
Plantago lanceolata . + + . 11 + + + + E + v
Medicago lupulina + 12 . + + + + m
Arenaria serpyllifolia + + . + : + + + m
Medicago falcata + . . . . + + 4 n
Berteroa incana . . . . + + + . + n
Juniperus communis b . . L2+ + 5 5 n
Agrostis capillaris . 5 5 + 5 + 5 + 5 n
Elymus repens . . . B . . . . + + . + n
Chenopodium album + + . A 5 5 . 5 1
Lolium perenne + + . . . . 5 . 3 5 1
Daucus carota i + R . + . B . . 1
Bryum argenteum .22 22 m 1.2 3 . .22 un
Abietinella abietina ) 12 + + ) . 1
Hypnum cupressiforae . B . 1
Sporadic species:
Ch. Sedo-Scleranthetea: Polytrichum piliferum 8/1.2
Ch. Festuco-Bromelea: Salvia pratensis |, Centaurea scablosa 3, Anthyllis vulneraria subsp. polyphylla b,
Dianthus carthusianorum b, Salvia verticlllata 7, Veronica spicata 8, Plantago media 10
Other accompanying: Origanum vulgare 1/1.2, Trifolium arvense 2/1.2, Conyza canadensis 2, Taraxacum
officinale s | 2, Trifol repens 3, CA, A minus 6, Echium vulgare 6, Lembotropis nigricans 6,
Pinus sylvestris b 6, Trifollum campestre 8, Silene vuigaris 12
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Koelerio-Festucetum sulcatae Korna$ 1952
Table 3

Localities of phytosociological records:

1 (431). Podgorz, upper part of a slope, loess cap. Area of phytocoenosis: 35 m2. Contact
phylocoenoses: shrubs of the Rhamno-Prunetea class, Plantaginetea majoris comm., cereal and rool
plants. 1984-08-18.

2 (430). Sce record no 1. Area of phylocoenosis: 35 m?2.

3(578). Dobre, lower part of a loess cap. Area of phytocoenosis: 25 m?2. Contact phylocoenoses:
Sisymbrio-Stipetum capillatae, Thalictro-Salvietum pratensis. 1985-06-19.

4 (429). Podgorz, upper part of a slope, loess cap. Area of phylocoenosis: 20 m?. Contact
phytocoenoscs: shrubs of the Rhanino-Prunetea class, Plantaginetea majoris comm. 1984-08-18.

5 (434). Podgorz, upper part of a slope, loess cap. Area of phytocoenosis: 30 m2. Contact
phytocoenoses: Origano-Brachypodietum partially developed, cereal and root plants. 1984-08-18,
1994-06-15.

6 (571). Podgorz, upper part of a slope, loess cap. Area of phytocoenosis: 50 m2. Contact
phytocoenoses: Origano-Brachypodietum, shrubs of the Rhamno-Prunetea class, Plantaginetea
majoris comm. 1985-06-19, 1994-06-15.

7 (411). Podgorz, upper part of a slope, loess cap. Area of phytocoenosis: 25 m2. Conlact
phylocoenoses: shrubs of the Rhamno-Prunetea class, Plantaginetea majoris comm. 1984-08-04.

8 (433). See record no S.

9 (562). Dobre, near the road to Kazimierz, lower part of the scarp of a ravine. Area of
phytocoenosis: 20 m2. Among Origano-Brachypodietum. 1985-06-13, 1995-07-15.

10 (568). Kazimierz Dolny, Gora Il Krzyzy, loess scarp. Area of phytocoenosis: 15 m2. Contact
phytocoenoses: Sisymbrio-Stipetum capillatae, Thalictro-Salvietum pratensis. 1985-06-19.

Koelerio- Festucetum sulcatae has the form of a loose grassland, where grasses
predominate — species characteristic of the association: Festuca rupicola (V'729)
and Koeleria macrantha (V!'°%%); occasionally Phleum phleoides (1°°°) occurs
here, too. Other species of the Festuco-Brometea class, like Artemisia campestris
(Vss%), Euphorbia cyparissias (V3°*), Achillea pannonica (V378) and Centaurea
rhenana (V232?) occur here permanently, however, they do not attain a high
degree of cover. It should be noted that among the accompanying species there
are few representatives of the Trifolio-Geranietea class (7 species), very few
shrubs, and some plants of the Sedo-Scleranthetea class (7 species). These are
usually Silene otites (V1#3), Helichrysum arenarium (1V'#82), Hieracium pilosella
(IV193) and Festuca trachyphylla (11122°). The presence of the species makes
Koelerio-Festucetum sulcatae closer to communities of the Festuco-Sedetalia
order, in particular to Sileno otitis-Festucetum and Festuco-Koelerietum glaucae.

Achillea pannonica, Agropyron intermedium, Campanula sibirica and Festuca
trachyphylla occur only in records 1-8, which makes them closer to the K.-F. s.
odontitetosum luteae sub-association distinguished by Gtlazck from the San-
domierz Upland (Gtazek 1968). However, Odontites lutea, Digitaria ischaemum
and Pulsatilla pratensis are absent here. Records 9 and 10 should be classified as
a typical sub-association.



Table 3. Composition and structure of phytocoenoses Koelerio-Festucetum sulcatae Kornas 1952

Succesive number of record I 2 3 4 S 6 71 8 9 10
Number of record 411 430 S78 429 434 S71 411 413 S62 S68
Exposure SSW SW SW § S SW SW SW SwW SwW ;
Slope inclination [°] 40 40 23 40 IS 25 3S IS 40 38 E
Cover of shrub layer b [%] B R e R AR BRI Y B
Caver of herb layer ¢ {%) S0 70 60 40 60 70 60 60 70 80 E‘
Cover of moss layer d |%4] 30 40 30 SO 10 30 10 20 30 <S$ E
Area of sample plot [m’] 3 28 20 20 30 20 25 25 20 1S
Number of species 25 30 31 28 30 30 25 29 26 24

Ch. *D

Koelerio-Festucetum
Festuca rupicola 12+ 22 22 22 12 22 22 12 1) v
¢ Koeleria macrantha 32 33 22 12 22 22 22 32 11 v
*Phleum phlecides 2.1 32 1

Ch. *Festuco-Stipion,

ClFestucetalia valesiacae
Achillea pannonica 44+ 4 0022 11 v
Aropyron intermedium

subsp. intermedium + 412 4+ . v
Potentilla arenaria T+ + 1+ . . m
Campanula sibirica 3 + 4+ + + . + . m
Scabiosa ochroleuca + + + + . . . n
*Alyssum montanum + + 4 . . + . n
Anthemis tinctoria + 0+ . . . + » . n
*Stipa capillata k + . . 1.2 1
Bromus inermis + ! . . + . ]

Ch. Festuco-Brometea
Artemisia campestris 12 22 + 12 12 11 + 22 + + v
Euphorbia cyparissias + 012 22 + o+ L1 11+ 21 v
Centaurea rhenana + + 04+ + 22 11+ + + v
Salvia pratensis + + 4 . + + + 11 v
Acinos arvensis + + 0+ o+ + m
Diamhus carthusianorum + . . + + + + m
Teucrium chamaedrys . + 0+ o120+ n
Galium album . 5 . + 12+ : ; "
Carex humilis + . + . + 1]
Plantago media + . + 4 . P n
Anthyllis vulneraria + + I

subsp. polyphylla

Ch. Trifolio-Geranietea
Medicago falcata + 0011 022 4+ 112 o+ v+ 4 v
Galium verum 12+ + + 11 + 22 v
Origanum vulgare . + 0+ o+ s + 0+ m
Verbascum lychnitis + o+ + n

Ch. Sedo-Scleranthetea
Silene otites 22 + + 1 + + + + + + \")
Helichrysum arenarium + + 021+ 4+ 4+ o+ v
Hieracium pilosella . ‘ + 0+ 12+ o+ 12 4+ v
Festuca trachyphylla + 12+ o+ 4 m
Arenaria serpyllifolia + + + + + . v n

Other accompanying:
Erophila verna . + + 0+ + + 0+ + v
Melilotus officinalis + + + + 4+ . u
Berberis vulgaris . L4 I N R S 4 n
Pimpinella saxifraga . . R + n
Rosa canina b . + R ; u
Poa angustifolia . . . + : + 12 n
Pastinaca sativa . + + . 1
Hypericum perforatum . + < i . X + F . 1
Thymus pulegioides . + . . ke 1
Hieracium umbellatum . . + . + 1
Eryngium planum . = + - + 1
Plantago lanceolata . 3 + + 1
Chamaecytisus ratisbonensis M * :
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Tab. 3 - contlinued

Camptothecium lutescens 22 22 22 . i .22 22 m
Abietinella abietina 22 22 12 . R I ]
Pollia intermedia i . .32 22 12 . + i . n
Streblotrichum comvolutum + .22 + 4+ n
Phascum floerkeanum . .22 4+ . F . . 1
Bryum caespiticium . . . . . B I 2 .+ 1

Sporadic species:
Ch. Festuco-Brometea: Brachypodium pinnatum 3, Pterygoneurum ovatum 1, Hiellanthemum
Aummularium subsp obscurum 9/1.1, Carex caryophyllea 9, Sanguisorba minor 9, Fllipendula

vuligaris 10
Ch. Trifollo-Geranietea: Peucedanum cervarla 7, Coronllla varia 9, Anthericum ramosum 10
Ch. Sedo-Scle h : Rumex lla 9, Sedum gul 9.

Other accompanying: Nigella arvensis |, Berteroa incana 2, Erigeron annuus 2, Prunus fruticosa b
2, Bromus sterllis 3, Cichorlum intybus 3, Festuca macutrensis 3, Lappula squarrosa 1/r,
Rhamnus cartharilcus b 3, Daucus carota 4/1.1, Barbula bornschuchlana 4/1.2, Echlum vuigare
S. Euphrasia stricta 8, Bryum caplllare b, Lithospermum officinale 6, Adonis vernalls 7.
Juniperus communis b 8, Catapyrenium lachneum 8, Collema tenax 8, Equisetum arvense 9,
Arabls glabra 10, Orobanche lutea 10, Prunus spinosa b 10.

In the Kazimierz Landscape Park Koelerio-Festucetum sulcatae phylocoenoses occur in Dobre,
Podgoérz and Kazimierz Dolny on loess slopes of southern and south-western exposure and
inclination of up to 40°. They have the form of small patches (up to 50 m?), longin shape. On one side
they border with communities of the Plantaginetea majoris class (mainly Lolio- Plantaginetum) and
communities of cereal and root plants, and on the other with xerothermic grasslands (Sisymbrio-
-Stipetum, Thalictro-Salvietum and Origano-Brachypodietunt) or shrubs of the Rhamno-Prunetea
class.

Sisymbrio-Stipetum capillatae (Dziub. 1925) Medw.-Korn. 1959
Table 4

Localities of phytosociological records:

1 (412). Dobre, loess cap. Area of phytocoenosis: 40 m2. Contact phytocoenoses: Thalictro-
-Salvietum pratensis, Origano-Brachypodietum partially developed. 1984-08-04.

2 (428). Dobre, loess cap. Area of phytocoenosis: 50 m2. Contact phytocoenoses: Thalictro-
-Salvietum pratensis, Origano-Brachypodietum partially developed. 1984-08-13.

3 (445). Dobre, loess cap. Area of phytocoenosis: 60 m2. Contact phytocoenoses: Thaliciro-
-Salvietum pratensis. 1984-08-18, 1986-06-31.

4 (566). Kazimierz Dolny, Gora [11 Krzyzy, upper part of a slope. Area of phylocoenosis: 20 m?2.
Contact phytocoenoses: Koelerio-Festucetum sulcatae, Thalictro-Salvietum pratensis, shrubs of the
Rhamno- Prunetea class. 1985-06-19, 1995-07-20.

S (444). See record no 3.

6 (441). Dobre, loess cap. Area of phytocoenosis: 100 m2. Contact phytocoenoses: shrubs of the
Rhamno-Prunetea class, Origano- Brachypodietum partially developed, Koelerio-Festucetum sulcatae
partially developed. 1984-08-18, 1986-06-10.

7 (442). See record no 6.

8 (443). Dobre, lower part of a loess cap. Area of phytocoenosis: 80 m2. Contact phytocoenoses:
Origano-Brachypodietum partially developed. 1984-08-18, 1994-06-15.

9 (572). Dobre, loess cap. Area of phytocoenosis: S0 m2. Contact phytocoenoses: shrubs of the
Rhamno-Prunetea class, Koelerio-Festucetum sulcatae partially developed. 1985-06-19, 1994-06-15.

10 (1079). Dobre, loess cap. Area of phytocoenosis: 40 m?. Contact phytocoenoses: shrubs of the
Rhamno-Prunetea class, Koelerio-Festucetum sulcatae partially developed. 1986-07-31, 1994-06-15.



Table 4. Composition and structure of phytocoenoses Sisymbrio-Stipetum capillatae (Dziub . 1925)
Medw.-Korn. 1959

Succesive number of record I 2 ] 4 s 6 7 ] 9 10
Number of record 412 428 443 S66 444 441 442 41 572 109
Exposure SW SW SW SW SW SwW Sw Sw Sw Sw
Slope inclination [°] 40 3s 30 25 3S 3§ 3S 30 30 130 ;
Cover of shrub layer b [%] <§ <§ <§ <§ <§ s 5 § <5 <$ ;i
Cover of herb layer c [%)] 9 90 90 100 9 90 B0 90 100 90 5
Cover of moss layer d |%] <§ 10 10 § <5 <5 <§ <§ <§ <§ S
Area of sample plot Im" 30 25 30 20 30 25 25 25 285 2§
Number of species 21 23 24 )3 24 27 28 )3 39 27
Ch. Sisymbrio-Stipetum
Carex supina + + 12 + 12 + + + + + v
Festuca valesiaca 3 + + 1
Ch. *Festuco-Stipion
Festucelia valesiacae
*Stipa capillata 43 43 41 43 44 S5 54 44 55 sS4 v
Campanula sibirica + + + + X + + + + 1w
Achillea pannonica 21 22 22 11 22 21 I v
Potentilla cinerea 4 12 12 4+ + + + 1A%
*Alyssum montanum + - + + + + P ni
Agropyron intermedium
subsp. intermedium 12 22 21 22 ; n
*Scabiosa ochroleuca + + + n
Ch. Festuco-Brometea
Centaurea rhenana Teorr 21 112 4+ + + + + v
Euphorbla cyparissias + + + Lo+ + 1+ + v
Veronica spicata + + + + + 1+ + 4 + v
Galium album 12+ + 0021 21 0+ 4 + 11 v
Salvia pratensis o+ + + + . + 12 0+ + v
Artemisia campestris + + + + + + + + . - v
Phleum phleoides 12+ ¢ + 12 m
Koeleria macrantha + + r i : + + r m
Stachys recta + + + + . + + m
Dianthus carthusianorum . 5 + + + + + m
Brachypodium pinnatum . . + [ + 1]
Acinas arvensis + + + + 1
Carex humilis 22 . . . + 1.2 n
Linosyris vulgaris + + . + . 5 . . P 1
Teucrium chamaedrys : . . . : + + + n
Allium oleraceum + + . i 1
Pterygoneurum ovatum 22 12 12 + + : + m
Ch. Trifolio-Geranietea
Medicago falcata 22 12 210 210 20 L2121 1 v
Origanum vulgare + + + + + 1 m
Verbascum lychnitis + + 4+ + + m
Agrimonla eupatoria . _ + + + 1l
Thalictrum minus . + . r + : : . = n
Galium verum . . . : + . 11 . 1
Clinopodium vulgare + + ]
Other accompanying:
Poa angustifolia . 2 4022 0+ o+ 4 » + 12 v
Berberis vulgaris b + + + + + + + Iv
Silene otites i o+ + + + + 5 m
Hypericum perforatum + 0+ + . . + + + m
Pimpinella saxifraga + § . + + + + m
Festuca trachyphylla 12 . + + : 22 . . n
Senecio jacobaea + + . + . + . "
Helichrysum arenarium . . . . + + + + . ]
Thymnus serpyllus + + A i + . ]
Pinus sylvestris b + R + " . + 1]
Crepis rhoaedifolia . + + + "
Lappula squarrosa . . + + 1
Hieracium pilosella . . . : + + |
Medicago lupulina . + . + |
Rosa canina b . i 5 . + + 1
Encalyptra vulgaris + F + v + + + m
Sporadic species:
Ch F lia valesi : Asparagus officinalis 9, Hieraclum piloselloides 9.
Ch. Festuco-Brometea: Centaurea scablosa 2, Carex caryophyllea 4, Festuca ruplcola 9
Ch. Trifolio-Geranietea: Peucedanum cervaria |, Coronilla varia 4
Other panying: Alyssum al; des 2, Bryum caespiticlum 3/1.2, Festuca macwirensis 4, Ulmus
minor b 4, Camptothecium lutescens 7, Bryum argentea 8, Cornus sanguinea b 8/1.1, Dawcus carota 8,
Euphrasia stricia 8, Leontodon astumnalis 8, Ligustrum vuigatra b 8, Echium vulgare 9, Poa compressa
9. Populus alba b 9, Rumex acetosella 9, Viola arvansis 9.
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Sisymbrio-Stipetum capillatae phytocoenoses have the character of a dense
grassland, where the upper layer consists mainly of Stipa capillata (V7?3°) and
Medicago falcata (V'25°), Achillea pannonica (V°7%), Galium album (V*5%),
Centaurea rhenana (V38°), Salvia pratensis (V'°7) and Veronica spicata (V*°°).
The lower layer of herbaceous plants is made up of Euphorbia cyparissias (V'37),
Carex supina (V1°8) and Potentilla cinerea (V'°°) as well as Festuca trachyphylla
(I1227), Carex humilis (11?2°) and others. The proportion of shrubs and
bryophytes is rather low and does not exceed 5% and 10% respectively. From the
species characteristic of the association only two are present here, namely Carex
supina (V1°%) and Festuca valesiaca (1?). The Festuco-Brometea class is represen-
ted by 31 species; apart from Stipa capillata also Galium album (V*°%), Centaurea
rhenana (V38°), Euphorbia cyparissias (V'57), Salvia pratensis (V'°7), Veronica
spicata (V>°), Achillea pannonica (1V°75), Potentilla cinerea (IV1°%), Artemisia
campestris (1V®) and Campanula sibirica (1V?¥) are often found here. Among the
accompanying species the most frequent and abundant is Medicago falcata
(V1259) less frequent and numerous are Poa angustifolia (1V?3°) and Berberis
vulgaris (1V7).

Sisymbrio-Stipetum capillatae phytocoenoses in the Kazimierz Landscape
Park have various facies: records 1-4 (Table 4) present a facies with Agropyron
intermedium, while records 4-10 one with Achillea pannonica, in record no 4 the
above mentioned species occur equally numerously. In the Kazimierz Landscape
Park Sisymbrio-Stipetum capillatae can be found only in Kazimierz Dolny and
Dobre. It prefers extremely dry and warm habitats on slopes and loess caps of
south-western exposure, well dried by furrows. The shape of the phytocoenoses
depends on the shape of the cap, usually they are long and narrow, coming in
contact with other phytocoenoses (Thalictro-Salvietum pratensis (records 1-4)
and other xerothermic grasslands as well as partly developed shrubs of the
Rhamno- Prunetea class) at the very ends only.

Inuletum ensifoliae Kozt. 1925
Table 5

Localities of phytosociological records:

1 (1030). Mecmierz, south of the village, upper part of a slope. Area of phytocoenosis: 40 m2.
Conlact phytocoenoses: shrubs of the Rhamno-Prunetea class. 1986-07-31.

2 (672). Mecmierz, slope south of the village. Area of phytocoenosis: 120 m2. Contact
phytocoenoses: shrubs of the Rhamno-Prunetea class. 1985-08-12.

3 (420). Dobre, lower part of a slope. Area of phytocoenosis: 250 m2. Conlact phytocoenoses:
Ligustro-Prunetum, pine plantings, Origano-Brachypodietum partially developed. 1984-08-13.

4 (402). Dobre, lower part of a slope. Area of phytocoenosis: 150 m?. Contact phytocoenoses:
shrubs of the Rhamno-Prunetea class. 1984-08-04.



Table 5. Composition and structure of phytocoenoses Inuletum ensifoliae K ozt. 1925

Succesive number of record 1 2 3 4 s 6 7 ] 9 10 1t 12 13 14 1S 16 17 18 19 20
Number of record 1030 672 420 402 78S 414 642 64) 629 S74 669 S82 456 1021 4S8 487 1021 646 872 7%6
Exposure v oW S SSW SSW SW SSW SSW SSW S SSW - Sw - S Sw swW w s
Slope inclination [°] 30 10 20 25 25 10 1S 10 S 20 S - 30 30 30 - 15 25 15 P
Cover of shrub layer b [%] 30 20 20 20 30 <§ 10 <5 20 10 20 30 20 20 10 20 30 20 20 10 E
Cover of herb layer ¢ [%] 80 80 80 70 90 60 9 90 90 8 60 70 60 8 SO 60 8 9 80 100 5
Cover of moss layer d {%] 30 60 20 20 20 20 10 30 30 30 20 SO0 <S§ 30 <§ <§ 20 20 10 <S§ g
Area of sample plot [m’] 40 S0 S0 SO 20 SO SO SO SO SO SO SO SO SO SO SO SO SO SO 30
Number of species 39 41 31 33 31 31 33 38 47 31 1S 44 38 37 37 34 3S 44 36 IS

Ch. Inuletum ensifoliae
Inula ensifolia $5 44 44 44 44 44 SS SS 5SS 44 44 43 43 44 33 33 44 44 44 1313 v
Aster amellus |1 T N + + + 1+ o+ + 022 + 10 11+ 111 v

Ch. *Cirsio-Brachypodion,

Festucetalia valesiacae
Salvia verticillata + + + + + + + + + 1L+ 400 112 1o o+ v
Achillea pannonica + + + + + + + + + + + + . + + + + 1.1 v
Campanula sibirica + + + + + + + + + + 4 + + + + v
Scabiosa ochroleuca 11 + + + + + + + + + + m
Hieracium praealtum + + + + + + + + + + m
Petentilla arenaria + + + + + + + r + m
Anthemis tinctoria + . + o+ + + un
*Carex michelli + + + 22 1
*Campanula bononiensis . + + + 1
Adonis vernalis + + + I

Ch. Festuco-Brometea
Teucrium chaemedrys | 0 N I 2 Y B + + + 12+ + + 12 12 12 22 12 + 12 12 v
Anthyllis vulneraria

subsp. polyphylla 2.1 + + + + + + + + + + + + 1 + + 1.1 + 1.1 \Y
Euphorbia cyparissias + + LN T I S B B + + + + + + + + + + + + v
Sanguisorba minor + + + + + + + + + + + + + + + + + + v
Galium album + + + + + + o+ o1 12 12 12 12 o+ 1+ v
Brachypodium pinnatum + + + + + + + + + + + +022 22 12 22 1\
Salvia pratensis + + + + 11 + + 11 + 11 m
Carex humilis 22 22 22 22 32 22 22 12 + + ; . . m
Stachys recta + + + 1.1 + + + + + m
Carlina vulgaris + + + + + r 11 + + m
Centaurea rhenana + + 11 + 1+ 1
Plantago media + + + + + + 1
Polygala comosa + + + 1

Ch Trifolio-Geranietea
Medicago falcata L T R PR NN ) N S BN N B + + + + 12 4+ AR PR N Y B Y I | v
Origanum vuligare o+ + + + + Lo+ 1+ + 11+ + + + 21 11 1 v
Anthericum ramosum + + + 22 0+ + L+ + L+ + 11 + + + e v
Coronilla varia + + + + + + + + + + + + + + . v
Melampyrum cristatum + 21 o+ + 12 . n
Galium verum . + + . + + . + 1.1 1
Agrimonia eupatoria + + + + + 1
Anemone sylvestris + + + + 21 n

Ch. Rhamno-Prunetea
Berberis vulgaris b/c 1+ + + + 1 1.1 + r . + + Lo 21 v
Cornus sanguinea blc + + 21 + + . + + 21 + 22 . + + m
Ligustrum vulgare blc , + 1 + + + + . + + + 11 . m
Rosa canina b + . 21 11 5 - 4 { G + Lo + + 1
Rosa tomentosa ble 1.1 1+ + + + 11 R 1
Prunus spinosa blc + + C » 1 + 1
Rosa rubiginosa ble + + . + . + 1
Rhamnus catharticus b + + 1 !

Other accompanying:
Juniperus communis b 32 21+ + 1l 1+ + + 21 21 21+ + 12 1121+ v
Pimpinella saxifraga 21 1+ + 1T+ + 1+ + 020 1+ + 11 v
Linum catharticum + + + + + + + + + + + + + + [\
Pinus sylvestris 1 + + + + + 21 + 1 + + 22 4+ . m
Leontodon hispidus + + + 11 + 11+ + 21 1 m
Echium vulgare + r + + + + r + +

m
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Thymus pulegioides + + . . . 5 + + + . 5 + 12 5 5

Dactylis glomerata + . . . . + . . + : + . . 1.2 5
Genista tinctoria 11 5 5 . . + + . . 1.1 i . . 121
Stachys officinalis 1 + . . . 5 5 . 5 + + 12 5 5 + .
Knautia arvensis + + . 5 5 5 5 ‘ + . + . . 5 5 + +
Daucus carota + 5 + 5 5 . + + 5 5 . + . + . .
Cichorium intybus . . + . + . 5 + 5 5 5 + 5 + 5 + 5 5 5
Poa angustifolia + . . . . + . . + . + . . 5 5 5 .22
Campanula trachelium 11 3 + + 5 5 . . 5 5 5 5 . . + 5 + 5 5
Ononis spinosa + + . . . 5 5 1.2 5 + 5 R 5 5 5 +
Lembotropis nigricans + . + 5 5 5 + . . 5 . ‘ . + 5 5
Carex tomentosa 11 . . . . . . . . . 12 . 5 5 5 5 . 11
Medicago lupulina + . . . . 5 + . . . . + 5 5 5
Vincentoxicum hirundinaria + a . . . 5 5 5 . . . + 5 . 5 +

Cuscuta epithymus + . . 5 . . . 5 + . . + 8 5 5 5
Chamaecytisus ruthenicus . + . . . . . . . + . . . +

+ o+

Campylium chrysophyllum 12 22 22 22 12 . . . 2 . .22+ + 022 22 22 ¢+
Abietinella abietina 12 12 . + 022 22 22 12 .22 . 1.2 22 + . + . . ]
Camptothecium lutescens 22 312 + . 12 12 22 . . .12 + . + . .22 0+
Tortella tortuosa + + . . 5 5 + 5 5 5 + 5 . + 12

Bryum caespiticium . . + . . 5 . . . + + . . +

Amblystegium serpens ' . E E + . .22 12

Sporadic species:

Ch. Festucetalia valesiacae: Thesium hinophylion 2/1.1

Ch. Festuco-Brometea: Cenlaurea bi 1711, Camp la gl 1,2, Carex caryophyllea 8/1.1, 19, Gentlana cruciata 11, 12, Poa compressa 11, 18,
Ranunculus bulbosus 11,20/1.1, Artemisia campestris 1, Linosyris vulgaris 11, Phleum phleoides 18

Ch. Trifolio-Geranietea: Verbascum lychnitis 3, 12/1.1, Clematis recta 14, |8, Fragaria viridis |3, 20/1.1, Asiragalus glycyphyllos 2, Veronica teucrium 12,
Campanula rapunculoides 13, Clinopodium vulgare |4, Peucedanum cervaria 19/1.1

Ch Rhamno-Pruneiea: Ulmus minor b 1, 4, Viburaum opulusb 1.

Other accompanying: Frazinus excelsiorb 2, |18, Quercus robur b 4, 10/1.1, Hieracium pilosella 6.7, Euphrasia stricta 1, 8, Lotus corniculatus 9, |1, Hypericum
perforatum 13, 18, Thymus serpyllum 17, 18, Carex flacca 10, Carinthe minor V1, Eryngium planum 14, Melilotus offictnalis 13, Lonicera xylosteum b 20, Carex
montana 20, Orobanche lutea 20

5 (755). Bochotnica, slope near the quarry. Area of phylocoenosis: 20 m?. Contact phytocoeno-
ses: Ligustro- Prunetum and other shrubs of the Rhamno-Prunetea class. 1986-05-28, 1994-07-02.

6 (414). See record no 3.

7 (642). Mecmierz, slope near the village. Area ol phytocoenosis: 350 m2. Contact phytocoeno-
ses: shrubs of the Rhamno-Prunetea, Koelerio-Festucetun sulcatae partially developed. 1985-08-05.

8 (643). Mecmierz, slope near the village. Area of phytocoenosis: 350 m2. Contact phylocoeno-
ses: shrubs of the Rhamno-Prunetea, Origano-Brachypodietum partially developed, Plantaginetea
comm. 1985-08-05.

9 (629). Bochotnica, slope near the village. Area of phytocoenosis: 250 m2. Contact phytocoeno-
ses: Ligustro- Prunetum, pine plantings, Origano-Brachypodietum partially developed. 1985-07-31,
1994-07-02.

10 (574). Dobre, near the road leading Lo the fields, lower part of a slope. Area of phytocoenosis:
120 m2. Contact phytocoenoses: Origano-Brachypodietum, plantings ol Quercus robur. 1985-07-12.

11 (669). Mecmierz, slope south of the village. Area of phytocoenosis: 80 m?. Contact
phytocoenoses: bushes of of the Rhamno-Prunetea class, pine plantings, Origano-Brachypodietum
partially developed. 1985-07-12.

12 (582). Mecmierz, south of the village, edge of a plateau. Area of phytocoenosis: 150 m2.
Contact phytocoenoses: pine plantings, shrubs of the Rhamno-Prunetea class partially developed,
Origano-Brachypodietum. 1985-07-12.

13 (456). Dobre, strongly eroded slope. Area of phytocoenosis: 80 m2. Contact phytocoenoses:
shrubs of the Cornus sanguinea, Origano-Brachypodietum partially developed. 1984-08-27.
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14 (1023). M¢cémierz, south of the village, edge of a plateau. Area of phytocoenosis: 70 m?2.
Conlact phytocoenoses: pine plantings, shrubs of the Rhamno-Prunetea class. 1986-07-31.

15 (456). Dobre, middle part of a slope. Area of phytocoenosis: 200 m2. Conlact phytocoenoses:
shrubs of the Rhamno-Prunetea class. 1984-08-27.

16 (457). Dobre, lower part of a slope. Area of phytocoenosis: 180 m2. Conlact phytocoenoses:
pine plantings, shrubs of the Rhamno-Prunetea class. 1984-08-27.

17 (1021). Mecmierz, south of the village, edge of a plateau. Area of phytocoenosis: 60 m?2.
Contact phylocoenoses: shrubs of the Rhamno-Prunetea class, pine plantings. 1986-07-31.

18 (646). M¢cmierz, upper part of a slope near the village. Area of phytocoenosis: 300 m2.
Contact phytocoenoses: shrubs of the Rhamno-Prunetea class, Potentillo albae-Quercetum partially
developed. 1985-08-05.

19 (872). Mecmierz, slope near the village. Area of phytocoenosis: 50 m?. Contacl phytocoeno-
ses: shrubs of the Rhamno-Prunetea class. 1986-07-12.

20 (756). Bochotnica, upper part of a slope near the quarry. Area of phytocoenosis: 30 m2.
Contact phylocoenoses: shrubs of the Rhanino-Prunetea class. 1986-05-19, 1994-07-02.

Inuletum ensifoliae phytocoenoses have the character of a loose grassland
with a mosaic-like shrub layer as a permanent element (up to 30%). The
following species of the Rhamno-Prunetea class usually occur here: Berberis
vulgaris 1V2!7), Cornus sanguinea (1112°7) and Ligustrum vulgare (11154} as well
as Juniperus communis (V’°*) and man-planted Pinus sylvestris (11123°). In the
layer of herbaceous plants the dominant species is Inula ensifolia (V375%), and the
following appear permanently, though less abundantly: Aster amellus (V3*2),
Teucrium chamaedrys (V3°7), Medicago falcata (V?53), Origanum vulgare (V2°9),
Anthericum ramosum (V2°°), Anthyllis vulneraria subsp. polyphylla (V!7°) and
Euphorbia cyparissias (V83). Due to the strong erosion of soil, the layer of
bryophytes and lichens is developed almost exclusively in the neighbourhood of
shrubs. The syntaxonomic composition is the following: from the species
characteristic of the association only Inula ensifolia and Aster amellus (V342)
occur here. The Festuco-Brometea class is represented by 33 species, 11 of which
are characteristic of Festucetalia valesiacae. The highest degree of permanence
with a low degree of cover (+ —2) at the same time is attained by Teucrium
chamaedrys (V3°7), Galium album (V2°°), Anthyllis vulneraria subsp. polyphylla
(V179 Salvia verticillata (V'3°), Euphorbia cyparissias (V®3) and Sanguisorba
minor (V°). Among the accompanying species two groups are worth noting: 18
species of the Trifolio-Geranietea class and 10 of Rhamno-Prunetea. They
constitute a part of the mosaic-like shrub layer and are often found in the
herbaceous plants layer of the phytocoenoses.

Among the Inuletum ensifoliae phytocoenoses reported from the Kazimierz
Landscape Park a facies with Carex humilis (records 1-8) can be distinguished.
Other phytocoenoses (records 17-20), in which the proportion of Brachypodium
pinnatum is higher, represent an intermediate stage to Origano-Brachypodictum
or shrub communities. In the area in question Inuletum ensifoliae phytocoenoses
occur in Dobre, Me¢émierz and Bochotnica. They grow on strongly eroded
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rendzinas formed of marls on slopes of southern, south-western and western
exposure, rarely on fragments of plateaux. They usually have the form of large
patches on slopes or small “islands” in shrubs of the Rhamno-Prunetea class
(most often Ligustro-Prunetum spinosae). The border between Inuletum and the
shrubs has the form of a narrow belt of Origano-Brachypodietum, rarely
- Geranio-Peucedanetum cervariae.

Thalictro-Salvietum pratensis Medw.-Korn. 1959
Table 6

Localities of phytosociological records:

1 (447). Dobre, upper part of a slope covered with loess. Area of phytocoenosis: 80 m2. Contact
phytocoenoses: Ligustro-Prunetum, Inuletum ensifoliae partially developed. 1984-07-22,1994-06-15.

2 (398). Dobre, ravine near the road to Kazimierz. Area of phytocoenosis: 60 m2. Contact
phylocoenoses: Origano-Brachypodietum, cereal and root plants. 1984-08-04.

3 (401). Dobre, near the road to a plateau, eroded chalk slope. Area of phytocoenosis: 60 m2.
Contact phytocoenoses: /nuletun ensifoliae, Geranio-Peucedanum. 1984-08-04, 1994-06-15.

4 (448). Dobre, upper part of a slope covered with loess. Area of phytocoenosis: 80 m2. Conlact
phylocoenoses: Koelerio-Festucetum sulcatae, Plantaginetea comm. 1984-07-22.

5(464). Dobre, slope formed of marls covered with loess. Area of phytocoenosis: 150 m2. Contact
phytocoenoses: shrubs ol the Rhamno-Prunetea class, Origano-Brachypodietum partially developed.
1984-07-27.

6 (438). Dobre, upper part of a slope formed of marls. Area of phytocoenosis: 100 m2. Contact
phytocoenoses: Inuletum ensifoliae, shrubs of the Rhamno-Prunetea class. 1984-08-18.

7 (467). See record no S.

8 (465). See record no S.

9 (575). Dobre, slope foot, alluvial rendzina. Area of phytocoenosis: 80 m2. Contact
phytocoenoses: shrubs of the Rhamno-Prunetea class, Origano-Brachypodietum. 1985-06-19.

10 (589). Dobre, slope formed of marls covered with loess. Area of phytocoenosis: 120 m2.
Contact phytocoenoses: shrubs of the Rhamno-Prunetea class, Origano-Brachypodietum partially
developed. 1985-07-12.

11 (576). Dobre, upper part of a slope formed of marls. Area ol phytocoenosis: 150 m2. Contacl
phylocoenoses: Ligustro-Prunetum partially developed, Koelerio-Festucetum sulcatae partially
developed. 1985-06-19.

12 (561). Dobre, slope of a ravine near the road to Kazimierz, shallow rendzina formed of marls.
Area ol phytocoenosis: 50 m2. Conlact phylocoenoses: Origano-Brachypodietum, shrubs of the
Rhamno-Prunetea class. 1985-06-13, 1994-06-15.

13 (567). Kazimierz Dolny, Gora 111 Krzyzy, slope covered with loess. Area ol phylocoenosis: 30
m?2. Conlact phylocoenoses: Koelerio-Festucetum sulcatae, Sisymbrio-Stipetum, shrubs of the
Rhamno-Prunetea class. 1985-07-31.

14 (618). See record no 13. Area of phytocoenosis: 50 m2.

15 (651). Kazimierz Dolny, Gora I11 Krzyzy, slope covered with loess. Area of phytocoenosis: 30
m?2. Conlact phylocoenoses: shrubs of the Rhamno-Prunetea class, Lolio-Cynosuretum partally
developed. 1985-08-09.

16 (619). Kazimierz Dolny, Gora 111 Krzyzy, lower parl of a slope, alluvial rendzina. Area ol
phytocoenosis: 50 m?. Contact phytocoenoses: shrubs of the Rhamno-Prunetea class. 1985-07-31.



Table 6. Composition and

structure of phytocoenoses Thalictro-Salvietum pratensis Medw .-

-Korn. 1959

Succesive number of record | 2 ] 4 s 6 7 ] 9 10 11 12 13 14 15 16 17 18
Number of record 447 398 401 448 464 438 467 465 SIS SB9 876 S61 S67 618 651 619 615 353
Exposure SSE SSE S SSW SW SW SW SW SW SW SW sw S S SSW S S S
Slope inclination [°] 3 20 25 40 40 30 30 40 35 20 35 30 30 35 25 25 20 20 I;
Cover of shrub layer b [%] s <5 s - < 10 5 s 10 <5 § 10 g § <5 <5 <5 ] !SE
Cover of herb layer ¢ (%] 90 90 90 90 100 100 9 90 90 90 100 90 90 80 R0 90 9% 90 5
Cover of moss layer d [%] <§ 20 10 <5 <5 <S§ ) <§ <5 10 10 20 <5 20 s 10 30 <S$ E
Area of sample plot (m’] S0 SO SO SO SO SO SO SO SO SO SO 30 25 SO 30 SO 30 SO
Number of species 33 34 33 40 36 39 431 40 44 39 3@ 39 34 33 32 32 34 13

Ch. Thalictro-Salvietum
Agropyron intermedium

subsp. intermedium 33 22 22 312 131 33 32 22 313 33 44 32 33 33 32 32 312 132 v
*Campanula bononiensis + + + i + + I}
Carex praecox + + + + n

Ch. *Cirsio-Brachypodion
Aster amellus + + + + . n
Seseli annuum + + + + . n
Veronica austriaca + + + 1

Ch. Festucelia valesiacea
Achillea pannonica + Lt 40022 022 1120 210 20 11 o210 21 11y 22 11 v
Scabiosa ochroleuca + + + + + + + + + + + + + + + . + v
Salvia verticillata + + + + + + + + + + 22 + 21 v
Potentilla arenaria + + + + 11 + + + + + + 1w
Anthemis tinctoria + + + ; + + + + + 11 + m
Alyssum montanum + + 4 + + + + + + m
Asparagus officinalis + + + r + + n
Bromus inermis F i A + x + 12 + n
Adonis vernalis + + + + . n
Campanula sibirica + + + 1

Ch. Festuco-Brometea
Salvia pratensis Lrontontonro2r 022 21 022 21 22 L1210 0+ + + + [N v
Artemisia campestris + + + + + + + + + + + 1 + 11 + 1.1 + + \%
Euphorbia cyparissias + + + + + + 2 11 + 11 + + + 1.1 + 1.1 v
Galium album + + 22 21 22 1121 111yt + + + + 11 v
Teucrium chamaedrys + 22 22 11 + + + + 12 + + 11 1.2 + . + . 1.2 v
Centaurea rhenana + . + + + 1 + + 1 + + + 1 + 11 v
Veronica spicata + 11 + 1 + + + + + T + v
Carex humilis 33 033 33 23 022 12 12 12 12 12 . : m
Acinos arvensis + + 11 + + + + + + m
Koeleria macrantha 11 + + + + + 12+ m
Phleum phleoides . + + + + + + + + m
Dianthus cartusianorum 1.1 + 12 + + + + . 1
Brachypodium pinnatum + + + + + + 1.2 . n
Stachys recta . + + r + + . + + n
Filipendula vulgaris 1.1 . + + + [N} n
Plantago media + + + + 5 + n
Polygala comosa + + + + 1]

Ch. Trifolio-Geranietea
Origanum vulgare + Lo + + + 12 22 11 + 11 + + + 1 22 + v
Medicago falcata + + + [N + + + 21 2 22 1 12 1 22 22 v
Thalictrum minus + + + 12 + 22 22 11 + + + + + + . + v
Verbascum lychnitis + + + + + + + + + + + + + + v
Galium verum + + 121 + + 12 . . n
Agrimonia eupatoria + L+ + + n
Clinopodium vulgare + o+ + + n

Ch. Rhamno-Prunetea
Prunus spinosa bl/c 1.1 + + + + + + + + + + v
Rosa canina blc + + + 11 + + + 1.1 + m
Crataegus monogyna b/c + + + + + + + + m
Berberis vulgaris b + 11 + + + + + n
Ligustrum vulgare + + + + . + n
Ulmus minor b + 1.1 + + n
Rosa rubiginosa + + 1.1 1

Other accompanying:
Pimpinella saxifraga + + + + + + 11 + + + 11 + L1 + v
Thymus pulegioides + + + + + + + + + + . + + 12+ 1 v
Poa angustifolia + + 1112 12 22 o+ 12 4+ + + + + v
Hypericum perforatum + + + + + + . + + + + + + v
Festuca rrachyphylla 22+ + 1.2 r + 12 12 + + + v
Silene otites + + + + + + + + . v
Carduus acanthoides + + r + + + +
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Pinus sylvestris b + . . + . + + + + . . . . mu
Coronilla varia . . . 1.1 + . [ + + n
Juniperus communis + . . . + + + r 1
Hieracium pilosella . . . . + . + + + . + . 1l
Dactylis glomerata . . . . . + + + + + 5 n
Plantago lanceolata + + 5 5 5 + + + 5 "
Lappula squarrosa . 5 5 + i 5 . 5 11 + 5 5 + g 5 5 i 1
Erigeron acris . . . . + + + + . . 5 5 . 5 5 5 ]}
Cerinthe minor . . . . . + + . E . . . + + 1
Eryngium planum + . . + + . i : . . 5 5 5 5 5 1
Quercus robur b + . . + . + . . . 5 . . 1
Echium vulgare . + . . . 5 5 . . + 5 + 1
Senecio jacobaea . . + . 5 + . . 5 5 5 + 5 1
Cuscuta epithymum . . + . + . + 1
Phscum floerkeanum . . + + + . + 22 . . . . . . n
Encalypra vulgaris . . . . + + + 22 . . . . . E 11
Barbula unguiculata . + . . . 5 . . 1.1 . + . + 1
Bryum caespiticium + . . + . . E . + + . . . 1
Bryum argenteum . . 5 . . + + + . + . 5 5 . 5 5 u
Abietinella abietina . . . . . . : a 22 . . + 5 22 5 I
Weissia controversa 5 + + B 5 + B 5 B B 5 1

Sparadic species:

Ch. Festucetalia valesiacae: Verbascum phoeniceum 4, Hieracium piloselloides 7, Stipa capillata 14/1 2

Ch. Festuco-Brometea: Anthyllis vulneraria subsp. polyphylla 2, 6, Ceniaurea scabiosa 4, 10, Sanguisorba minor 12, 18, Carex caryophyllea 2/1.2,
Helianthemum nummularia subsp obscurum 2, Allium oleraceum 4 Arabis hirsuta 9, Pierygoneurum ovatum 10/1.2

Ch. Trifolio-Geranietea: Anthericum ramosum 2/2.2, 3, Anemone sylvestris 2, Peucedanum cervaria 3, Clematis recta 12, Fragaria viridls 15/2.2, Campanula
rapunculoides |7

Other accompanying: Chamaecytisus ratisbonensis 2, 3, Hypochoeris radi 2, 6, Camptothecium lutescens 3/2.2, 17/1.2, Medicago lupulina 1, 16,
Pierygoneurum subsessile b, 16/1 2, Sedum sexangulare 8, 9, Lithospermum officinale 9, 11, Ceratodon purpureus 9/2.2, 10/1.1, Ononis spinosa 15, 17, Linum
catharticum 1, Campylium chrysophyllum 2/2.2, Tortella tortuosa 2, Chamaecytisus ruthenicus 4, Vincetoxicum hirundinarla 6, Arabis glabra 9, Festuca
guestphalica \1, Barbula fallax 12/1.2, Carex iomeniosa 12, Amblystegium serpens 16, Phascum cuspidatum 17

17 (615). Kazimierz Dolny, Gora Ill Krzyzy, lower part of a slope, alluvial rendzina. Area of
phytocoenosis: 60 m2. Contact phytocoenoses: shrubs with Ulnus minor, Origano-Brachypodietum
partially developed. 1985-07-31.

18 (353). Janowiec, eroded slope formed of marls. Area of phytocoenosis: 80 m2. Contact
phytocoenoses: Ligustro- Prunetum, Origano-Brachypodietum. 1984-07-21.

Thalictro-Salvietum has the character of a dense grassland where the upper
layer consists of Agropyron intermedium (V333°) (species characteristic of the
association), Achillea pannonica (V'°°°), Salvia pratensis (V877), Medicago
falcata (Vo°'), Origanum vulgare (V33%) and Artemisia campestris (V°?), and the
lower of Teucrium chamaedrys (V338), Euphorbia cyparissias (V'73), Carex
humilis (111°38) and others. In the majority of the analysed phytocoenoses there
are shrubs but they rarely exceed 10% of cover. Among the 111 species reported
from the analysed phytocoenoses 42 belong to the Festuco-Brometea class. The
following species occur the most frequently: Agropyron intermedium (V3335),
Achillea pannonica (V!'°°°), Salvia pratensis (V¥77), Galium album (V35°),
Teucrium chamaedrys (V33%), Centaurea rhenana (V''®), Artemisia campestris
(V?2%) and Scabiosa ochroleuca (V°). Species of the Cirsio-Brachypodion pinnati
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association barely mark their presence (3 species). The Trifolio-Geranietea class
is represented by 13 species. In records 10-18 Medicago falcatahas a considerably
higher cover. This is not connected, however, with a higher proportion of shrubs
or species of the Trifolio-Geranietea class.

Thalictro-Salvietum phytocoenoses are found on slopes with southern and
south-western exposure (Dobre, Kazimierz Dolny, Janowiec) on rendzinas
formed of chalk deposits or on loess soils. They usually occur in the form of
patches ranging from 30 to 150 m? among shrubs of the Rhamno-Prunetea class.
The contact zone of these phytocoenoses is often sharply marked, without
a typical belt of “saum” communities of the Trifolio-Geranietea class. Some of
the phytocoenoses also border with Sisymbrio-Stipetum capillatae and Origano-
-Brachypodietum phytocoenoses, in this case, however, the intermediate zone is
wide.

Origano-Brachypodietum Medw.-Korn. et Kornas 1963
Table 7

Localities of phytosociological records:

1 (378). Janowiec, edge of a plateau above the village. Area of phytocoenosis: 120 m?. Contact
phytocoenoses: cereal and root plants, Inuletum ensifoliae partially developed. 1984-08-01.

2(396). Janowiec, near the ruins of the castle, edge of a plateau. Area of phytocoenosis: 80 m?.
Conlact phytocoenoses: Ligustro- Prunetum partially developed, Festuco- Koelerietum glaucae par-
tially developed. 1984-08-01.

3(354). Janowiec, eroded slope. Area of phytocoenosis: 40 m2. Contact phytocoenoses: shrubs of
the Rhanino-Prunetea class. 1984-07-21.

4 (753). Bochotnica, slope above the village. Area of phytocoenosis: 50 m?. Contact
phytocoenoses: shrubs of the Rhamno-Prunetea class, Inuletwn ensifoliae partially developed.
1986-04-28.

5 (360). Oblasy near Janowiec, upper part of a slope. Area of phytocoenosis: 30 m2. Contact
phytocoenoses: Ligustro- Prunetum. 1984-07-21.

6 (355). Janowiec, middle part of a chalk slope. Area of phytocoenosis: 150 m2. Contact
phytocoenoses: Ligustro- Prunetunm. 1984-07-21.

7(348). Wojszyn near Janowiec, slope south of the village. Area of phytocoenosis: 30 m?. Contact
phytocoenoses: cereal and root plants. 1984-07-16.

8 (745). Bocholnica, slope above the village, edge of a scarp. Area of phytocoenosis: 50 m2.
Contact phylocoenoses: shrubs of the Rhamno-Prunetea class, Inuletum ensifoliac partially develo-
ped. 1986-04-22.

9 (436). Dobre, middle part of a slope. Area of phytocoenosis: 100 m2. Conlact phylocoenoses:
shrubs of the Rhamno-Prunetea class. 1984-08-18.

10 (419). Dobre, lower part of a slope. Area of phytocoenosis: 80 m?. Contact phytocoenoses:
Inuletum ensifoliae, orchard. 1984-08-13.

11 (415). Dobre, eroded slope. Area of phytocoenosis: 70 m?. Contact phylocoenoses: Inuletun:
ensifoliae, Ligustro-Prunetum. 1984-08-13.

12 (421). Dobre, slope fool. Area of phytocoenosis: 80 m?. Contact phytocoenoses: Inuletum
ensifoliae, shrubs of the Rhamno-Prunetea class. 1984-08-13.
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Table 7. Composition and structure of phytocoenoses QOrigano-Brachypodietum Medw.-Korn. et
Kornas 1963

Succesive number of record | 2 3 4 S 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Number of record 378 396 354 753 360 355 348 745 436 419 415 421 466 744 468 461 409 $77 $73 583
Exposure . - S S SE SE E SSW W SW SW S SW SW W SW W SW SwW [
Slope inclination [ - - 25 S 25 25 30 20 30 25 35 20 3S 30 30 10 30 30 20 - E
Cover of shrub layer b [%)] . <5 - = - 5 8 S § <5 <s 10 10 10 10 10 10 30 10 30 5
Cover of herb layer ¢ [%] 90 90 90 90 100 100 100 100 90 80 90 90 100 100 90 90 80 100 100 100 E
Cover of moss layer d (%] 20 20 <$ 20 10 <S 10 10 30 30 20 20 S <S 40 10 30 20 10 30
Area of sample plot {m’] SO SO 35 30 25 SO 30 SO SO SO SO SO SO 30 SO SO SO 30 40 40
Number of species 39 29 36 37 30 30 33 36 31 32 31 36 39 41 48 43 39 36 40 46
D. Origano-Brachypodietum
Clinopodium vulgare L A AU S S B B S P R I I v
Agrimonia eupatoria + 0+ 4+ Ao IS T B R R S 4 + o+ o+ + o+ + + 0+ v
Origanum vulgare + 00+ 12 0+ o+ 4+ 11+ 4 1+ o+ 0 v
Coronilla varia + 0+ 1L+ 12 12 + + + + m
Hypericum perforatum + 4+ + + 0+ v+ n
Ch. Cirsio-Brachypodion
Aster amellus 5 5 5 5 + 1L 1L+ +  +  + o+ o+ r + 0+ m
Inula ensifolia + . . . . + 22 + + 11 + + 0+ m
Elymus hispidus . 5 E 5 = + 4 + + . I
Carex michelli . . . . + A . B . . . . . . B 5 + 1
Seseli annuum . 5 5 5 + o+ 1 i + i . 1
Ch. Festucetalia valesiacae
Achillea pannonica 12 22 11 11 12 1t 12+ 11+ 1+ o+ L+ s+ 2 + v
Salvia veriicillata 22 21 22 11 L1 22 11+ o+ 4+ 4+ o+ 4+ o+ o+ 4+ + v
Scabiosa ochroleuca A B I N L I I S N v
Campanula sibirica L B e . . : + o+ 4 11}
Anthemis tinctoria + 0+ 4 + 12 . 5 + + + 0+ m
Adonis vernalis . . + o+ o+ 4 . . + - + o+ 1
Potentilla arenaria + . 5 + o+ o+ 5 . + 4+ n
Asparagus officinalis . . . . . . . . . . + 5 . + r 1
Ch. Festuco-Brometea
Brachypodium pinnatum 44 33 32 33 32 32 32 44 43 33 43 44 44 43 43 33 33 55 55 A%
Teucrium chamaedrys + 12 12 22 22 12 12 22 12 12 1.1 12 11 12 12 12 12 11 |} v
Euphorbia cyperissias + |0 T 20 0 R O A e e R e e N T e e S B v
Salvia pratensis 22 11+ + 11+ o+ 4+ 1+ 4+ 12+ + + + L1+ v
Galium album 1+ + + 0+ 4+ 0+ o+ o+ 12+ o+ o+ o+ 112+ v
Centaurea rhenana L S T S + o+ 0+ + o+ s s+ i v
Carex humilis + 12+ o+ 4+ 12+ + + 12 + + 12+ + 1\%
Sanguisorba minor + + 0+ 4 + + 0+ o+ ) + + 4+ m
Anihylhs vulneraria
subs. polyphylla + o+ . + . + o+ + 0+ s+ m
Plantago media . + . + 5 5 5 + o+ A R S 4 m
Centaurea scabiosa + + 0+ 11+ o+ 0+ 22 5 5 5 . . 5 . 5 5 5 n
Koeleria macrantha + : . 4 5 . . . + 5 + o+ 5 . 1
Carlina vulgaris A I + : : E . . : . . . . 5 . n
Veronica spicata + 4 + + 4+ n
Phleum phleoides oL+ : + 4 1
Dianthus carthusianorum + + + + 5 1
Polygala comosa + 0+ 4 + 1
Ch. Trifolio-Geranietea
Medicago falcata oo+ + 4+ 12 22 ¢+ 4+ 122+ + 4+ 22 + 21 22 31 v
Galium verum + + I + . . . + 0+ . + 0+ .21 m
Anthericum ramosum . . + L % T S S R S . R s 1
Fragaria viridis 022 110+ 1 s+ E . E . . 5 : . n
Thalictrum minus . + . + 5 5 F + : . + 5 5 + . n
Anemone sylvestris . . + . . + + . o . 5 + 4+ n
Clematis recta F . + . : + 22 5 5 F . A 5 . . + 1
Trifolium medium . + o+ . . é + o+ . 5 i i 1
Ch. Rhamno-Prunetea
Berberis vulgaris ble . . . . . . . + 0+ 4 + L1+ 1+ . + 11 m
Prunus spinosa blc . . . . . + + 0+ 210 1 .o+ 21 + o+ m
Rosa canina blc . . . . . . . + o+ + 0+ o+ . + 0o 20 ‘ n
Ligustrum vulgare b : 5 5 5 5 5 5 . A+ o+ . + 5 + 11 n
Cornus sanguinea b/c . 5 . 5 5 5 5 + : + + o+ o+ .1 + n
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Other accompanying:

Pimpinella saxifraga . I D S S S S S S S B R T I R SO v
Poa angustifolia R T . 4 12 1212 ¢ 12 o+

Plantago lanceolata + % % + 3 + o+ o+ 4+ v + o+ it
Dactylis glomerata 3 3 2 . . ‘. 5 + o+ o+ s + o+ + o+ o+ o+ : ' i
Daucus carota . + + . + + + + + + + + + * m
Ononis spinosa + & * « 11 + . ‘ + o+ + + ' o
Thymus pulegioides + 12 ¥ + . . + + ; * o
Briza media s s s 3 ) . . . + + : : I
Linum catharticum . . . . + . . . + + ) # + o+ 2 f * ﬂ
Eryngium planum + . + s 9 . . + . ) + + N ) 0
Echium vulgare + o+ 4+ . . + . . ) ) + * "
Juniperus communis b : + . @ 5 . . . + ) ) + + I
Leontodon hispidus % . . 5 . 5 + + L i
Medicago lupulina . ¢ Kl 4 3 + o+ + vt H
Cichorium intybus + . . 3 s 5 v o+ ' : '

Genista tinctoria ; ; . + #+ . E 5 * ' + l

Carex tomentosa . v . s . . . . i . . i ) 2.2 + ' .

Pinus sylvestris bic . g A 5 s . . . ) i ) ) ) ) + * .

Betula pendula blc . . . . . . ) ) . ) ) . 11 : e X

Hieracium pilosella £ * # . ) . . ) . ) ) * * i

Centaurium pulchellum s s 5 5 « 5 5 5 5 + r + !

Hypochoeris radicata . X > . s . . . . + ) + + :

Euphrasia stricta . . . 5 . . . 5 . + . . . + . + . 1

Carex flacca 4 . ; i 3 . . . . + . . . + 5 + . 1

Viola hirta . . ) o 3 5 5 5 5 5 . S . . o !

Camptothecium lutescens . o - .22 22 22 22 22 12+ 22 22 22 22 22 22 i
Campylium chrysophyllum 22 .22 22 5 5 .22 5 22 . 22 + n
Abietinella abietina . . . . .22 . + o+ 4+ 5 12 . i
Barbula unguiculata 22 22 + 5 5 + . . . - . . 0 2 n

Sporadic species

Ch. Cirsto-Brachypodion: Veronica austriaca subsp dentata 17

Ch. Festuco-Bromeiea: Artemisia campestris &, 8, Linosyris vulgaris 4, 14/2.1, Filipendula vulgaris 13, 14, Acinos arvensis 3, Carex caryophyllea 1,
Stachys recta 1, Helianthemum nummularium subsp obscurum |5, Ranunculus bulbosus 13, Prunella grandiflora 17/ 1.1.

Ch. Trifolio-Geranietea: Campanula rapunculoides 3, 4/2.1, Melampyrum cristatum |, 20/r, Veronica teucrium 14, 20, Verbascum lychnitis 4,
Peucedanum cervaria ||, Astragalus cicer20/1.2

Ch. Rhamno-Prunetea: Rosa rubiginosab 13, 20, R. caryophyllacea b 19/2.1, Rhamnus catharticus b 20

Other accompanying: Campanula trachelium 1, 3, Lotus corniculatus 1, 13, Vincetoxicum hirundinaria 3, 20, Peucedanum oreoselinum 4/2.1, 20,

Lembotropis nigricans 7, 14, Pyrus communis b 8, 12, Stachys officinalis 11, 20, Cuscuta epithymus 13, 16, Solidago virgaurea 14, 20. Fissidens taxifolius
14, 20/1 2, Prunella vulgaris 1S, 16, Heissia controversa 18, 19, Senecio jacobaea 1, Barbula fallax 10/2.2, Eurhynchium hians 11, Brachythecium
albicans 12/1.2, Chamaecytisus ratisbonensis 12, Populus tremula b 14/1.1, Quercus robur b 14/1.1, Thymus serpyllum 19, Falcaria officinalis 20,
Monotropa hypopitis 20

13 (466). Dobre, upper part of a slope. Area of phytocoenosis: 80 m?. Contact phytocoenoses:
Inuletum ensifoliae, Ligustro-Prunetum. 1984-08-27, 1986-05-20.

14 (744). Bochotnica, slope above the quarry. Area of phytocoenosis: 30 m2. Contact
phylocoenoses: Peucedano cervariae-Coryletum, shrubs of the Rhamno-Prunetea class. 1985-08-15.

15 (468). Dobre, lower part of the gully near the road to the fields. Area of phytocoenosis: 70 m?.
Conlact phylocoenoses: shrubs of the Rhamno-Prunetea class, Inuletum ensifoliae partially develo-
ped. 1984-08-30, 1986-04-22.

16 (463). Dobre, lower part of a slope. Area of phytocoenosis: 50 m?. Contact phytocoenoses:
Inuletum ensifoliae, Thalictro-Salvietum partially developed, Ligustro-Prunetum. 1984-08-27, 1986-
-04-22.

17 (409). Dobre, middle part of a slope. Area of phytocoenosis: 70 m?. Contact phylocoenoses:
Inuletum ensifoliae, shrubs of the Rhamno-Prunetea class. 1984-08-04.

18 (577). Dobre, lower part of a slope. Area of phylocoenosis: 30 m2. Contact phytocoenoses:
Sisymbrio-Stipetum partially developed, shrubs of the Rhamno-Prunetea class. 1985-06-19.

19 (573). Dobre, slope near the road (o the fields. Area of phylocoenosis: 40 m2. Contact
phylocoenoses: Inuletum ensifoliae, shrubs of the Rhamno-Prunetea class. 1985-06-19.

20 (583). Mecmierz, edge of a plateau. Area of phylocoenosis: 80 m?. Conlact phytocoenoses:
Ligustro-Prunetum, pine plantings, Inuletum ensifoliae partially developed. 1985-07-12.

Origano-Brachypodietum is a community with strongly marked layers. The
upper layer of herbaceous plants is made up of Brachypodium pinnatum (V*23°),
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which is the dominant species here, and less abundant Medicago falcata (V°??),
Salvia verticillata (V*3°), Achillea pannonica (V3'7) and Salvia pratensis (V?1°).
In the lower layer Teucrium chamaedrys (V72°) and Euphorbia cyparissias (V3°7)
are the most frequent species. The cover of bryophytes is rather low (up to 40%
of the area). Among the differential species for Origano-Brachypodietum only
Clinopodium vulgare (V*°), Agrimonia eupatoria (V%) and Origanum vulgare
(IV135) attain higher degrees of permanence; Coronilla varia and Hypericum
perforatum occur only in some phytocoenoses. In phytocoenoses of this
association species of the Festuco-Brometea class (45 species) dominate, and the
Trifolio-Geranietea (14 species) and Rhamno-Prunetea classes (8 species) are
represented less abundantly.

Among Origano-Brachypodietum phytocoenoses there are forms without any
shrubs (records 1-7) (Table 7) with a big amount of Salvia verticillata and a form
with a high proportion of shrubs (records 8-20) with Prunus spinosa (1112°3),
Rosa canina (111'4Y), Berberis vulgaris (1111°%) and others. In the area of the
Kazimierz Landscape Park Origano-Brachypodietum occurs in Dobre, Meé-
mierz, Kazimierz, Bochotnica and Janowiec on sunny slopes, rarely on plateaux.
It prefers shallow or moderately deep rendzinas formed of marls and siliceous
chalks. Origano-Brachypodietum phytocoenoses develop into the form of
patches of different shape, the most typical arrangement being a belt separating
other grasslands of the Festuco-Brometea class from shrubs or an “island” in
shrubs of the Rhamno-Prunetea class. Deep penetration of Origano-Brachypodie-
tum into pine plantings or shrubs has also been observed (M¢émierz, Bochot-
nica).

Geranio- Peucedanetum cervariae (Kuhn 1937) M ill. 1961
Table 8

l.ocalities of phytosociological records:

1 (664). Kazimierz Dolny, Albrechtowka, middle part of a slope. Area of phytocoenosis: 40 m2.
Conlact phytocoenoses: Peucedano cervariae-Coryletum. 1985-08-12.

2 (564). Dobre, ravine near Lhe road to Kazimierz. Area of phylocoenosis: 25 m?. Contact
phytocoenoses: Ligustro- Prunetum, Origano-Brachypodietun partially developed. 1985-06-13.

3(673). Mecmierz, south of the village, edge ol a plateau. Area of phytocoenosis: 35 m2. Contact
phylocoenoses: Ligustro-Prunetum, Origano-Brachypodietum partially developed. 1985-08-12, 1994-
-06-15.

4 (674). See record no 3. Area of phytocoenosis: 20 m?.

5(523). Parchatka, upper part of a slope above the village. Area of phytocoenosis: 50 m2. Contact
phylocoenoses: Ligustro-Prunetum, Origano-Brachypodietum, Inuletum ensifoliae partially develo-
ped. 1985-05-31.

6(1029). Mecmierz, south of the village, edge of a plateau. Area of phytocoenosis: 20 m2. Contact
phytocoenoses: Ligustro-Prunetum, Inuletum ensifoliae, pine plantings. 1986-07-31, 1994-06-15.
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Table 8. Composition and structure of phytocoenoses Geranio- Peucedanetum cervariae (K uhn 1937)

Mull. 1961

Succesive number of record 1 2 3 4 s 6 7 8 9 10
Number of record 664 S64 671 674 S2) 1029 417 1080 416 939
Exposure NW SW SW N SW NW S SwW Sw Ssw
Slope inclination [°] IS 3 3 3 30 25 30 20 10 s :
Cover of shrub layer b [%] <§ <5 20 b 10 o 10 0 10 20 §:
Cover of herb layer ¢ [%] 8 8 70 70 8 70 B 70 80 90 E
Cover of moss layer d [%] 30 10 0 30 - 40 10 10 20 <§ E
Area of sample plot [m’] 40 25 30 20 SO 20 SO 30 40 20
Number of species 30 27 29 29 30 28 33 130 16 28

Ch. Geranium-Peucedanerum
Peucedanum cervaria 22 22 32 32 32 12 43 43 43 4] v

Ch. Geranion sanguinei
Anemone sylvestris L8 % (Y R I I | 1 + + + v
Fragaria viridis 11 + . + + 21 { + v
Geranium sanguineum 12 12 22 22 21 22 5 5 m
Anthericum ramosum = . . . 1.1 e 32 1
Veronica teucrium + + . . . . . + n
Melampyrum cristatum 1.1 . . . . . . + 1
Lathyrus niger + + . . . . . i !
Thalictrum minus . . . + 5 + 1
Clematis recta 5 5 5 + + 1

Ch. Trifolio-Geranietea
Origanum vulgare 21 21 11 [ (M 1 e 22 22 v
Medicago falcata + I + LI R % R I R P R | + 21 v
Agrimonia eupaltoria 11 + + + + 1.1 "
Clinopodium vulgare [N 11 + + + 5 m
Galium verum + + + + 1.2 |11}
Coronilla varia + + + + 1]
Vicia tenuifolia + 11 + 2 n
Campanula rapunculoides + + + "

Ch. Festuco-Brometea
Brachypodium pinnatum 12 12 12 12 12 12 22 12 12 12 v
Teucrium chamaedrys 11 + 12 + + 21 + + + + v
Euphorbia cyparissias . + + + + + + + + + v
Galium album . o + i + + + + v
Achillea pannonica . . 1.1 ¢ + + + + 11 v
Salvia pratensis . o + "1 + + m
Inula ensifolia . . + . + + + + m
Thesium linophyllon . . . + + 1.1 + + . m
Filipendula vulgaris 5 5 . + 1.2 + . 11 n
Adonis vernalis 5 . 1.1 . . . + + + . n
Carex humilis . . + . + + 12 . i
Scabiosa ochroleuca . . . . + + + + [I]
Aster amellus . . . . + + . + n
Centaurea scabiosa + + + 1
Centaurea rhenana + + + n
Salvia verticillata 5 5 . . + + + 5 n
Campanula glomerata + + . . A . . R . I
Asparagus officinalis . + . . + . : 5 1
Asperula tinctorla . . . . + + . 1

Ch. Rhamno-Prunetea
Prunus spinosa b/c +022 + 1 +0022 10122 v
Rosa canina ble E + + + . + + + + v
Ligustrum vulgare blc + 11 + . + 11 m
Rosa tomentosa b i + + . + ¢ + u
Ulmus minor b + 1.1 . , + n
Berberis vulgaris b s + . . . . + . + n
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Other accompanying:
Poa angustifolia 22 0+ . + + 12+ . 1.2 [\)
Betonica officinalis 1 > + . 2 + oo . m
Dactylis glomerata : + + + 12 . : 5 n
Preridium aquilinum + + + . 11 . 1 5 1
Primula veris + + : + + . : . 5 n
Vincentoxicum hierundinaria . 22 22 21 . . 5 n
Pimpinella saxifraga + F : o : . i
Plantago lanceolata + 1 + 5 . 5 1
Thymus pulegioides + + + . : . n
Hypericum perforatum ] ; . . + + + 1
Juniperus communis b : 21 + . . 1
Knautia arvensis + . R . 5 . + 1
Captothecium lutescens . 22 12 12 " . 22 22 + n
Campylium chrysophyllum . + 22 22 s 32 . + 1.2 . m
Eurhynchium hians 1 : + + - + 22 : + m

Sporadic species:

Ch. Trifolio-Geranietea: Verbascum lychnltis 1, Trifollum medium 10/1.2.

Ch. Festuco-Brometea: Sesell annum 1/1.|, Veronica splcata |, Aster linosyris §, Ranunculus bulbosus
S. Plantago media 6, Carex caryophyllea 9, Alllum oleraceum 10, Hellanthemum nummularia subsp
obscurum 10, Phleum phleoides 10.

Ch. Trifollio-Geranletea: Rhamnus catharticus b 1, Cornus sanguinea b 4

Other accompanying: Rhytidiadelphus triquetrus 1/2.2, Lembotropis nigricans |, Quercus robur b 1,
Veronica chamaedrys |, Chamaecytisus ruthenlcus 3, Plnus sylvestris b 6/ 2.2, Abletinella abletina
6/1.2, Linum catharilcum 6, Cichorlum Intybus 7, Genlsta tinctorla 10/2.1, Ononlis spinosa 10,
Trifolium montanum 10

7 (417). Dobre, near a road to the fields, lower part of a slope. Area of phytocoenosis: 120 m?2.
Conlact phytocoenoses: Ligustro-Prunetum, Inuletum ensifoliae, Origano-Brachypodietum partially
developed. 1984-08-13.

8 (1080). Dobre, upper part of a slope. Area of phylocoenosis: 30 m?. Contact phytocoenoses:
Ligustro- Prunetum, Origano-Brachypodietum, Inuletum ensifoliae partially developed. 1986-07-31.

9 (416). See record no 7.

10 (939). Kazimierz Dolny, Gora 111 Krzyzy, upper part of aslope. Area of phytocoenosis: 20 m2.
Conltact phytocoenoses: Ligustro-Prunetum spinosae. 1986-07-19.

Geranio-Peucedanetum is a “‘saum” community with rich flora. The physio-
gnomy of the community is connected with its dominant spccies — Peucedanum
cervaria (V*35°). A permanent element of the phytocoenosis are shrubs, mainly
Prunus spinosa (V678), Rosa canina (1V") and Ligustrum vulgare (111'°3). From
the species characteristic of the association Peucedanum cervaria (V*35°) occurs
here. Apart from Anemone sylvestris (V*2°) and Geranium sanguineum (1118°°)
other species of the Geranion sanguinei alliance grow only in some phytocoenoses
and even there they are sparse. In general, the Trifolio-Geranietea class is
represented by 20 species. Species from the Festuco-Brometea class are a bit more
numerous (30 species). However, apart from Brachypodium pinnatum (V°25) and
Teucrium chamaedrys (V28%) plants of this class do not constitute a very
important element in the make-up of the phytocoenoses.

Geranio-Peucedanetum phytocoenoses are not homogenous. It is possible to
distinguish a facies with Geranium sanguineum (records 1-6) (Table 8) and one
with Anthericum ramosum (records 7-10). The spatial arrangement of the
discussed association in the area in question is closely connected with the
occurrence of thermophilous shrubs and grasslands (Parchatka, Kazimierz
Dolny, Meémierz, Dobre). It results from the similar habitat requirements of the
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phytocoenoses (soil rich in calcium, slopes of southern, south-western and
south-eastern exposure) and the border-like character of this association. It
grows in the form of a narrow belt on the border between Ligustro-Prunetum
(rarely Corylus avellana shrubs) and xerothermic grasslands (Origano-Brachypo-
dietum, Inuletum ensifoliae).

Geranio-Trifolietum alpestris Miller 1961

The only phytocoenosis of this association was found in Dobre in a ravine
near the road to Kazimierz Dolny. It occupies the area of 16 m? at the foot of
a slope with south-western exposure and the inclination of 25°. The structure and
syntaxonomic composition of the phytocoenosis is shown in record no 563
(1985-06-13).

The cover of layers: b — 5%, ¢ — 90%, d - sparse

Ch. *D. Geranio-Trifolietum Euphorbia cyparissias 1.1
Trifolium alpestre 3.1 Artemisia campestris 1.1
Lathyrus niger + Adonis vernalis +
*Hieracium umbellatum + Achillea pannonica +

Ch. Geranion sanguinei Teucrium chamaedrys +
Geranium sanguineum 1.1 Other accompanying:
Veronica teucrium + Corylus avellana b 1.1
Anemone sylvestris + Pteridium aquilinum +
Fragaria viridis + Berberis vulgaris b +

Ch. Trifolio-Geranietea Rosa canina b +
Origanum vulgare 2.1 Solidago gigantea +
Medicago falcata + Equisetum arvense +

Ch. Festuco-Brometea Vincetoxicum hirundinaria +
Helianthemum mummularium 22 Carex tomentosa +
Galium album 1.1 Pohlia cruda +
Phleum phleoides 1.2

The presented phytocoenosis was a “saum” formation of Corylus avellana,
Berberis vulgaris shrubs and various species of roses, on the other side it bordered
with a partially developed Origano-Brachypodietum.

Prunetum fruticosae Dziubatt. 1925
Table 9

Localities of phytosociological records:

1 (410). Dobre, middle part of a chalk slope. Area of phytocoenosis: 25 m2. Contact
phytocoenoses: Origano-Brachypodietum, Thalictro-Salvietum partially developed, Ligustro-Prune-
tum. 1984-08-04, 1996-06-20.
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Table 9. Composition and structure of phytocoenoses Prunetum fruticosae Dziub. 1925

Succesive number of record 1 2 b] 4 s 6
Number of record 410 938 474 1082 1081 451
Exposure S - E S SSW Ssw
Slope Inclination "] 30 - 30 40 30 28
Cover of shrub layer b [%] 50 60 60 60 SO 40
Cover of herb layer ¢ [%] 60 SO SO SO 60 60
Cover of moss layer d [%] 20 10 20 <SS 20 <S§
Area of sample plot [m’] 25 8 40 20 25 4o
Number of species 25 28 12 34 35 16

Ch. Prunetum fruticosae
Prunus fruticosa b 33 45 44 44 33 133
Prunus fruticosa ¢ + + + + I +

Ch. ® Berberidion, Rhamno-Prunetea

Cornus sanguinea b + + + ot +
Cornus sanguinea ¢ + + + .
*Berberis vulgaris b + + + + + +
Rosa canina b . + + 8]
Rhamnus catharticus b . + + +
Rosa tomentosa b +

*Ligustrum vulgare b
Prunus spinosa b . ' +

Ch. Trifolio-Geranietea
Origanum vulgare 312 11 22 11
Medicago falcata 22 11 32
Clinopodium vulgare + 1 +
Fragaria viridis + + + + t
Agrimonia eupatoria . ! +
Trifolium medium | +
Anemone sylvestris 5 + + +
Galium verum 5 + +
Verbascum lychnitis 5 ¢ +
Vicia tenuifolia . . 4 +

22

+

Ch. Festuco-Brometea
Teucrium chamaedrys 12 12 ‘4 1
Achillea pannonica oo + 21
Galium album + + [N B
Salvia pratensis + + + + 1.1 +

+

Veronica spicata + + [N + 5 +
Agropyron intermedium
subsp. intermedium 12 22 12 21
Euphorbia cyparissias 5 + 21
Artemisia campestris . 1.1
Scabiosa ochroleuca + + . . +
Carex humilis 12 . . 5 32
Centaurera rhenana . + 1.1
Acinos arvensis 4 +
Asparagus officinalis + . . +
Polygala comosa . + +
Centaurea scabiosa = B . + . +
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Other accompanying:

Poa angustifolia + Lo 22 22 +
Thymus pulegioides + 11 + + + +
Hypericum perforatum + + 11 + + +
Calamagrostis epigejos 22 1.1 + + 1.1
Pimpinella saxifraga . + + + +
Daucus carota 3 + + + +
Camptothecium lutescens + 22 22 o+ + +
Abietinella abietina 12 + E . +
Eurhynchium hians i + 22

Sporadic species:

Ch. Trifolio-Geranletea: Melampyrum cristatum 2/2 2, Thalictrum minus 2/1.1.

Ch. Festuco-Brometea: Aster amellus |, Campanula sibirica 4/2.1, Anthemis tinciorla
4, Brachypodium pinnatum S, Potentilla arenarla S, Filipendula vulgarls 6/1.1,
Sesell annum 6/1 1, Allium oleraceum 6, Dlanthus carthuslanorum 6.

Other accompanying: Amblystegium serpens 1/2.2, Juniperus communis 6 1, Dactylis
glomerata 3, Erigeron acer 3, Chamaecytisus ruthenlcus S/1.1, Rubus caesius S,
Veronica chamaedrys 3, Pinus sylvesirls 6.

2 (938). Kazimierz Dolny, Gora I1I Krzyzy, edge of a plateau. Area ol phytocoenosis: 8 m?.
Contact phytocoenoses: Ligustro-Prunetum partially developed, Thalictro-Salvietum. 1986-07-19,
1996-06-20.

3 (474). Dobre, slope of a ravine. Area of phytocoenosis: 100 m2. Contact phylocoenoses:

Ligustro-Prunetum, Origano-Brachypodietum, Thalictro-Salvietum partially developed. 1984-08-30,
1996-06-20.

4 (1082). Dobre, loess cap in the upper part of a slope. Area of phytocoenosis: 20 m?. Contacl
phytocoenoses: shrubs with Corylus avellana, Origano-Brachypodietum partially developed. 1986-05-
-06, 1996-06-20.

5 (1081). Dobre, loess cap in the upper part of a slope. Area of phytocoenosis: 25 m2. Contact
phytocoenoses: shrubs with Corylus avellana, Festuco-Koelerietum, Origano-Brachypodietum partial-
ly developed. 1986-05-06, 1996-06-20.

6 (451). See record no 5. Area ol phytocoenosis: 50 m2.

Prunetum fruticosae phytocoenoses have the character of low (up to 1 m),
loose (40-60% of cover) shrubs, consisting mainly of Prunus fruticosa (63°°°).
The loose layer of shrubs facilitates the development of undergrowth, which
covers 50-60% of the area. The most frequent species of the undergrowth are
Origanum vulgare (6'438), Medicago falcata (6*'°%), Poa angustifolia (6753) and
Achillea pannonica (65%%). The proportion of bryophytes is rather low, from the
4 species reported from here only Camptothecium lutescens (6°°°) occurs
permanently. The Rhamno-Prunetea class is represented by 8 species, among
which the most frequent are Prunus fruticosa (6°°°°) —a characteristic species of
the association, Cornus sanguinea (6'73), Berberis vulgaris (6!°) and others. In the
big group of accompanying species plants of the Trifolio-Geranietea (12 species)
and Festuco-Brometea classes (24 species) predominate. From the former the
most frequent and abundant are Origanum vulgare (6'**), Medicago falcata
(6'¢8) and Clinopodium vulgare (6°?), from the latter Achillea pannonica (6°+°),
Teucrium chamaedrys (6*18), Galium album (6%°°) and Salvia pratensis (6°2).

Prunetum fruticosae phytocoenoses have been reported from Dobre and
Kazimierz Dolny. They form patches of between § to 100 m? on slopes of south,
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south-western and eastern exposure or small fragments of plateaux on loess
ground. They border with xerothermic grasslands: Origano-Brachypodietum,
Koelerio-Festucetum sulcatae and partially developed Thalictro-Salvietum pra-
tensis as well as shrubs with Corylus avellana and Ligustro-Prunetum. The border
between the phytocoenoses of Prunetum fruticosae and Origano-Brachypodietum
is non-distinct and often difficult to point. The contact zone of the discussed
shrubs and other grasslands and shrubs is narrow and it is easy to differentiate
the phytocoenoses.

Ligustro-Prunetum R. T x. 1952
Table 10

Localities of phytosociological records:

1 (324). Podgorz, slope of a road ravine. Area of phytocoenosis: 25 m2. Contact phylocoenoses:
Origano-Brachypodietum partially developed, Consolido-Brometum. 1984-07-10.

2 (639). Mecmierz, bottom of a ravine near the road. Area of phylocoenosis: 35 m2. Contact
phytocoenoses: Festuco-Koelerietum glaucae, Lolio- Plantaginetum. 1985-08-05.

3 (418). Dobre, upper part of a slope. Area of phytocoenosis: 140 m2. Contact phytocoenoses:
Origano- Brachypodietum, Geranio-Peucedanetum partially developed, Aperetalia-comm. 1984-08-
-13.

4 (399). See record no 3.

5(1019). Me¢cmierz, edge of a plateau south of the village. Area of phytocoenosis: 16 m?. Contact
phytocoenoses: Inuletum ensifoliae, Origano-Brachypodietum partially developed. 1986-07-31.

6 (437). Dobre, upper part of a slope. Area of phytocoenosis: 60 m2. Contact phytocoenoses:
Origano-Brachypodietum, Aperetalia-comm. 1984-08-18.

7 (425). See record no 6.

8 (422). See record no 6.

9 (432). Podgorz, upper part of a slope. Area of phytocoenosis: 50 m2. Contact phytocoenoses:
Origano-Brachypodietum partially developed, Thalictro-Salvietum partially developed, Geranio-
-Peucedanetum partially developed. 1984-08-18.

10 (424). Dobre, upper part of a slope. Area of phytocoenosis: 40 m. Contact phytocoenoses:
Origano-Brachypodietum, Aperetalia-comm. 1984-08-13.

11 (413). Dobre, edge of a road and a slope. Area of phytocoenosis: 60 m. Contact
phytocoenoses: Geranio-Peucedanetum, Lolio-Plantaginetum partially developed. 1984-08-13.

12 (667). Kazimierz Dolny, Albrechtowka, upper part of a slope. Area of phytocoenosis: 40 m2.
Conlact phytocoenoses: Origano-Brachypodietum, Aperetalia-comm. 1985-08-18.

13 (335). Nasitow, slope of a ravine. Area of phytocoenosis: 40 m2. Conlact phytocoenoses:
Origano- Brachypodietum, Aperetalia-comm. 1984-07-16.

14 (1018). Mecmierz, edge of a plateau south of the village. Area of phytocoenosis: 30 m?.
Contact phylocoenoses: Origano-Brachypodietum. 1986-07-31.

15 (1024). Mecmierz, edge of the fields on a plateau. Area of phytocoenosis: 30 m?. Contact
phytocoenoses: Inuletum ensifoliae, Consolido-Brometum. 1986-07-31.

16 (427). See record no 6. Area of phytocoenosis: 70 m?.

17 (449). Dobre, upper part of a ravine. Area of phytocoenosis: 120 m2. Contact phytocoenoses:
Origano-Brachypodietum partially developed, Aperetalia-comm. 1984-08-22.
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18 (452). Dobre, oot of a ravine slope. Area of phytocoenosis: S0 m2. Contact phytocoenoses:
Origano-Brachypodietum. 1984-08-22.

19 (423). Dobre, slope [oot at the opening of a ravine. Area of phylocoenosis: 80 m?. Contact
phytocoenoses: Origano-Brachypodietum partially developed. 1984-08-13.

20 (426). Dobre, erosion channel in the upper part of a slope. Area of phytocoenosis: 80 m?2.
Contact phytocoenoses: comm. with Salvia verticillata. 1984-08-13.

21 (453). Dobre, slope foot. Area of phytocoenosis:100 m?. Contact phytocoenoses: Origano-
-Brachypodietum, Inuletum ensifoliae. 1984-08-27.

22 (454). See record no 21.

23 (455). See record no 20.

24 (459). See record no 21.

25 (462). Dobre, erosion channel in the upper part of a slope. Area of phytocoenosis: 80 m2.
Contact phytocoenoses: nuletum ensifoliae. 1984-08-27.

26 (617). Kazimierz Dolny, Gora II1 Krzyzy, middle part of a slope. Area of phytocoenosis: 60
m?. Contact phytocoenoses: comm. with Ulmus minor. 1985-07-31.

27 (754). Bochotnica, slope above the quarry. Area of phytocoenosis: 20 m2. Contact
phytocoenoses: Origano-Brachypodietum partially developed. 1986-04-31.

28 (1025). Mecmierz, edge of the fields south of the village. Area of phytocoenosis: 40 m2.
Contact phytocoenoses: Inuletum ensifoliae, Consolido-Brometun. 1986-07-31.

29 (1027). Mgcmierz, erosion channel. Area of phytocoenosis: 20 m2. Contact phytocoenoses:
Inuletum ensifoliae, Origano-Brachypodietum. 1986-07-31.

30 (1026). See record no 29.

Ligustro-Prunetum phytocoenoses have the form of dense shrubs made up
mainly of Cornus sanguinea (V4°18), Prunus spinosa (V213%), Ligustrum vulgare
(V151Y)y and Berberis vulgaris (IV2'2). The layer of undergrowth is poorly
developed, it usually covers 20-30% of the area, and when the shrubs grow more
loosely, the cover of this layer reaches 50%. Apart from seedlings and young
shrubs, Origanum vulgare (V3¢3), Galium album (V!'23), Medicago falcatu
(IV2°3) Teucrium chamaedrys (1V?7°) and Pimpinella saxifraga (1V2*) always
occur in the undergrowth layer. In most of the phytocoenoses, the layer of
bryophytes is well developed, with the cover reaching up to 60%. From the 10
species of bryophytes reported from the analysed phytocoenoses only Campto-
thecium lutescens (V!152) occurs here permanently.

The syntaxonomic composition of Ligustro-Prunetum phytocoenoses can be
presented as follows: among the 102 species of vascular plants reported from the
analysed phytocoenoses 11 are characteristic of Rhamno-Prunetea. Apart from
species characteristic of the association: Prunus spinosa (V2'3%) and Ligustrum
vulgare (V1511) as well as Cornus sanguinea (V*°'8) and Berberis vulgaris (I1V212),
other species of the class occur sparsely and in few phytocoenoses. The
undergrowth, rich in species, consists mainly of plants of the Trifolio-Geranieteua
(19 species) and Festuco-Brometea classes (26 species); however, only few species
of Trifolio-Geranietea: Origanum vulgare (V3°%) and Medicago falcata (I1V2°5),
and of Festuco-Brometea: Galium album (V'2?3) and Teucrium chamaedrys
(IV279) occur here as a permanent element.
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The internal variability of the association shows in the facial formation of the
bush layer. Phytocoenoses with Prunus spinosa and Ligustrum vulgare as the
dominant species (records 1-16) (Table 10) as well as those where Cornus
sanguinea predominates (records 17-30) have been observed.

In the area of the Kazimierz Landscape Park Ligustro-Prunetum shrubs occur
usually on slopes with southern, south-western and western exposure, on soils
formed of marls and loesses (Dobre, Podgorz, Kazimierz, Nasitow, Bochotnica).
Rarely do they occupy small patches on plateaux (Mg¢émierz). Phytocoenoses of
the discussed association usually have the form of a belt of shrubs covering up to
140 m? at the foot and on the top of a slope, separating xerothermic grasslands
(Origano-Brachypodietum, Inuletum ensifoliae) from fields and gardens. While
the border-line between the phytocoenoses in question and crops is very sharp,
the change from shrubs to grasslands, in particular to Origano-Brachypodietum,
1s gradual. Typical “saum” communities (Geranio-Peucedanetum) seldom occur
here. The role of such communities in Ligustro-Prunetum growing in erosion
channels is played by a very narrow belt of Origano-Brachypodietum which on
strongly eroded slopes passes gradually into a loose grassland with Salvia
verticillata.

Community with Ulmus minor var. suberosa
Table 11

Localities of phytosociological records:

1 (347). Nasilow, slope south of the quarries. Area of phylococnosis: 40 m2?. Conlact
phytocoenoses: Ligustro- Prunetum partially developed, Origano-Brachypodietum. 1984-07-16.

2(613). Kazimierz Dolny, Gora Il Krzyzy, upper part of a slope. Area of phytocoenosis: SO m2.
Conlact phytocoenoses: Ligustro-Prunetun:, Origano- Brachypodietum partially developed. 1985-07-
-31.

3 (614). Kazimierz Dolny, Gora 111 Krzyzy, middle part of a slope. Area of phytocoenosis: 120
m2. Contact phytocoenoses: Ligustro-Prunewum, Thalictro-Salvietum. 1985-07-31.

4 (621). See record no 3.

S (750). Bochotnica, slope above the quarry. Area of phytocoenosis: 70 m2. Contact
phytocoenoses: Ligustro- Prunetum. 1986-04-28.

The community has the form of loose shrubs where Ulmus minor var. suberosa
(5°73°%) predominates. Other species that make up the bush layer belong to
Rhamno- Prunetea, mainly to Berberidion. Of this group of plants the only
permanent species is Cornus sanguinea (5*°°). The layer of undergrowth covers
from 10 to 40% of the arca. The most frequent and the most abundant species
here are Origanum vulgare (58°*), Medicago falcata (57°"), Achillea pannonica
(52°%) and Pimpinella saxifraga (5'°%). The layer of bryophytes with the cover of
10-40% consists mainly of Eurhynchium hians (5'8°%) and Camptothecium



Table 11. Composition and structure ol phytocoenoses of community with Ulnus minor var. suberosa

Succesive number of record I 2 3] 4 8
Number of record 347 613 614 621 7150
Exposure E SSW S S Ssw
Slope inclination ["] 25 10 30 30 13§
Cover of shrub layer b {%] 70 70 70 60 80
Cover of herb layer ¢ {%] 10 30 20 40 20
Cover of moss layer d [%] 40 40 40 30 10
Area of sample plot [m’] 40 10 SO SO 70
Number of species 31 34 28 30 29
D. comm. with Ulmus minor
Ulmus minor var. suberosa b 44 43 43 43 §S
Ulmus minor var. suberosa c + +
Ch. Berberidion
Cornus sanguinea b/c 22 11 + + +
Rosa rubiginosa + + + +
Ligustrum vulgare bic + +
Berberis vulgaris b + o+
Ch. Rhamno-Prunetea
Prunus spinosa b 1 + 12
Viburnum opulus b + +
Clematis vitalba + +
Rhamnus catharticus b + +
Ch. Trifolio-Geranietea
Medicago falcata oo 22 11
Origanum vulgare 20 210 v+
Clinopodium vulgare + + + + +
Agrimonia eupatoria + +
Fragaria viridis + +
Coronilla varia + +
Ch. Festuco-Brometea
Achillea pannonica + N T S S
Euphorbia cyparissias O N T
Brachypodium pinnatum + + + 0+ 4
Centaurea rhenana + + + +
Acinos arvensis + + + +
Hieracium piloselloides + + 22
Scabiosa ochroleuca + + +
Salvia verticillata + 11
Galium album + +
Other accompanying:
Pimpinella saxifraga + + + 1+
Hypericum perforatum + + + o+
Viola hirta + + + +
Taraxacum officinale s | + + 11
Festuca rubra 12+ +
Senecio jacobaea + + +
Daucus carota + + +
Lonicera caprifolium + 22
Dactylis glomerata + +
Leucanthemum vulgare + +
Euonymus verrucosa b + +
Cichorium intybus + +
Eurhynchium hians 12 32 33 12 12
Campiothecium lutescens 22 0+ 22 22 12
Abietinella abietina 22 . +
Barbula unguiculata A . + 12

Sporadic species:

Ch. Festuco-Brometea: Alllum oleraceum 2, Veronica ausirlaca
2, Agropyron intermedium subsp. intermedium '\, Stachys recta
3, Anthemis tinctoria 4, C la sibirlca 4, PI. go media 4,
Potentllla arenaria 4, Sanguisorba minor 4, Carex michelll $/1.1,
Carex humilis /1.2

Other accompanying: Geum urbanum 1, Trifollum pratense 2,
Carduus acantholdes ), Plantago lanceolata 3, Torllis japonica
3/r, Bryum caplllare 4. Poa angustifolla 4, Chamaecytisus
ruthenicus S, Corylus avellana b S, Juniperus communis b §,
Quercus robur b §
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lutescens (5" '°2). The number of species in individual phytocoenoses ranges from
26 to 34. From the 62 species of vascular plants reported from the analysed
phytocoenoses 9 arc species characteristic of Rhamno-Prunetea. In the big group
of accompanying species, those of the Trifolio-Geranietea (9 species) and
Festuco-Brometea (20 species) classes are the most numerous. The most frequent
are Origanum vulgare (58°*), Medicago falcata (57°°), Achillea pannonica (52°°),
Euphorbia cyparissias (5'°8), Brachypodium pinnatum (5'°) and Clinopodium
vulgare (5'°).

Communities with Ulmus minor var. suberosa have been reported from
Kazimierz Dolny, Nasitow and Bochotnica. They grow on slopes with southern,
south-western and eastern exposure, on shallow rendzinas formed of chalk
deposits. Phytocoenoses with the area between 40 and 120 m? occur in
Ligustro- Prunetum shrubs and come in contact with xerothermic grasslands
(Origano-Brachypodietum, Thalictro-Salvietum).

CONCLUSION

From the area of the Kazimierz Landscape Park (SE Poland) 8 associations
of xerothermic grasslands have been reported: phytocoenoses of 2 of them (the cl.
Sedo-Scleranthetea) occur on sandy substrata, those of the remaining 6 (the cl.
Festuco-Brometea) can be found on soils formed from carbonate rocks.
Xerothermic shrubs phytococnoses have been classified into 2 associations and
1 community of the Rhamno-Prunetea class. Between the grasslands and
xerothermic shrubs occur “‘saum” phytocoenoses, which have been classified as
belonging to 2 associations of the Trifolio-Geranietea class.

Xerothermic grasslands found in Poland have on extrazone character. Their
origin is connected with human activity, and species composition reflects the
routes of Quarternary migrations of species. The Kazimierz Landscape Park is
located on the route from Podolia and Volhynia through the Lublin Upland to
the valley of the lower Vistula. Another possible migration route lead through
the Moravian Gate, the Little Poland Upland to the valley of the lower Vistula
(Korna$, Medwecka-Kornas 1977).

The composition of the analysed phytocoenoses partialy reflects the unique
location of the Park on the junction of the two migration routes. It can be
observed on the example of grasslands with Stipa capillata as the dominant
species, which have been described as Potentillo-Stipetum capillatae and
Sisymbrio-Stipetum capillatae. The former has locations on the lower Oder and
Vistula (Ceynowa 1968, Filipek 1974), the latter — on the Kielce-Sandomierz
Upland (Glazek 1968, Cieslinski 1979), in the Nida Basin (Dziubaltow-
ski 1925, Medwecka-Kornas 1959) and on the Little Poland Upland
(Koztowska 1928). The grasslands with Stipa capillata from Kazimierz Dolny
and Dobre have the character of simplified Sisymbrio-Stipetum capillatae.
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Also simplified are the Thalictro-Salvietum pratensis phytocoenoses. The
Thalictro-Salvietum has been reported from the Nida Basin, where it grows on
gypsum rendzinas (Medwecka-Kornas 1959). From the characteristic
species of this association, Eryngium campestre, Campanula bononiensis and
Ranunculus illivicus do not occur in the Kazimierz Landscape Park.

Inuletum ensifoliae in the western part of the Lublin Upland also lacks some of
its characteristic species. Among the species listed by Koztowska (1926) the
following are missing in the [nuletum ensifoliage phytocoenoses: Cirsium pan-
nonicum, Iris apylla, Linum flavum and L. hirsutum. Some of them have been
reported in the phytocoenosis of this association from the eastern part of the
Lublin Upland (Fijatkowski, [zdebski 1959) and on the Western Volhynia
Upland (Kulczynski, Motyka 1936).

Grasslands with Brachypodium pinnatum as the dominant species are the most
frequent association of the Festuco-Brometea class on the Lublin Upland. They
have been described as associations of Brachypodium pinnatum-Teucrium
chamaedrys, Brachypodio-Teucrietum (Fijalk owski 1962, 1965) and 4donido-
-Brachypodietum (F 1jatkowski, Adamczyk 1980). Such grasslands from the
Kazimierz Landscape Park have been classified into Origano-Brachypodietum,
reported from the Ojcow National Park and the Pieniny Mts. (Medwecka-
-Kornas, Kornas 1963, Grodzinska 1970). The syntaxonomic position of
the grasslands with Brachypodium pinnatum from the Lublin Upland is not clear
and requires a further syntaxonomic analysis not only through comparing it with
similar grasslands in Poland but also in the Ukraine.

The classification of the remaining xerothermic grasslands into proper
associationsdoes not pose any difficulties. Koelerio- Festucetum sulcatae from the
Kazimierz LP does not differ considerably from the phytococnoses reported
from the uplands of southern Poland (Medwecka-Kornas 1959, Medwec-
ka-Kornas, Kornas 1963, Cieslinski 1979, Glazek 1968, 1985).

The Festuco-Koelerietum glaucae association has been described from the
Czech Republic (K 1i1ka 1931), it grows in the areas with continental climate and
its composition resembles that of Eastern European sandy steppes of the
Festucetalia vaginae order from the Pontic-Pannonian area (M atuszkiewicz
1981). In Poland it occurs in dispersal localities in the upland of the southern
Poland (Fijatkowski 1967, Cie§linski 1979), on the lower Vistula and Oder
(Ceynowa 1968, Radomski, Jasnowska 1965) and near Wroclaw (Wika
1975).

Among grasslands occuring on sandy soils the most {reguent is Spergulo-
-Corynephoretum. It occurs widely in Poland (Czyzewska 1997, Fijatkow-
ski 1967, Gtazek 1985, Cieslinski 1979, Wika 1975). Grasslands with
Corynephorus canescens are widespread in Central Europe (Oberdorfer 1978,
Mucina, Maglocky 1985).

“Saum’ associations found in the Kazimierz LP are rarely reported from the
area of Poland. Apart from the data from Great Poland (Brzeg 1988), the
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records that can be classified as Geranio-Peucedanetum are found on tables of
Peucedano cervariae-Coryletum (Fijatkowski 1962, Ceynowa 1968), Carici-
-Inuletum (Fijatkowski 1962) and Brachypodio-Teucrietum (Fijatkowski
1965). It seems that the association is quite frequent but so far it has not been
distinguished as a separate one by Polish authors. Geranio-Trifolietum has been
reported only from Great Poland (Brzeg 1988). Both of these associations have
been found in the neighbouring countries (Lang 1973, Oberdorfer 1978,
Mucina, Maglocky 1985).

Among associations of xerothermic shrubs Prunetum fruticosae is particular-
ly worth noting. These shrubs are widespread in the uplands of southern Poland
(Fijatkowski,lzdebski1959, Fijatkowski, Wawer 1982, Glazek 1968,
1985, Dziubattowski 1925). Similar phytocoenoses have been reported from
the valley of the lower Vistula (Ceynowa 1968). Thermophilous shrubs with
Prunus fruticosa are described as communities of the Pontic-Pannonian type of
range, widespread in south-eastern Europe (M atuszkiewicz 1981).

Shrubs with Ulmus minor var. suberosa are known from the Lublin Upland
(Fijatkowski 1965, Fijatkowski, Adamczyk 1980). Ligustro-Prunetum
occurs in southern Poland (Fijatkowski, Adamczyk 1980, Gtazek 1968,
Matuszkiewicz 1981)and in the neighbouring countries (Oberd orfer 1957,
Lang 1973, Miller 1974, Mucina, Maglocky 1985).
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STRESZCZENIE

Na terenie Kazimierskiego Parku Krajobrazowego (SE Polska) stwierdzono wystgpowanie
fitocenoz 8 zespotow muraw kserotermicznych: dwoch napiaskowych z klasy Sedo-Scleranthetea
i 6 z klasy Festuco-Brometea wystgpujacych na skalach weglanowych i lessach. Kserotermiczne
zarosla zakwalifikowano do 2 zespotow i jednego zbiorowiska z klasy Rhamno-Prunetea. Na
obrzezach zarosh wystepu)a fitocenozy okrajkowe, ktore zak walifikowano do 2 zespolow z klasy
Trifolio-Geranietea.

Skiad obserwowanych fitocenoz po czesci odzwierciedla specyficzne potozenie Parku na styku
dwoch szlakow migracyjnych (21). Mozna to zaobserwowac¢ w przypadku muraw z panujaca Stipa
capillata, ktore byty opisywane jako Potentillo-Stipetum capillatae | Sisymbrio-Stipetum capillatae.
Pierwszy z zespotow ma stanowiska nad dolng Odra i Wisla (3, 15), drugi - na Wyz. Kielecko-
-Sandomierskiej (4, 16), w Niecce Nidzianskiej (7, 28) i na Wyz. Matopolskiej (23). Murawy ze Stipa
capillata z Kazimierza Dolnego 1 Dobrego maja charakter uproszczonego Sisymbrio-Stipetum
capillatae.

Uproszczony charakter maja lakze (itocenozy Thalictro-Salvietum pratensis. Zespot Thalictro-
-Salvietum zostat opisany z Niecki Nidzianskiej, gdze wystepuje na redzinach gipsowych (28).
Sposrod gatunkow charakterystycznych na badanym terenie nie wystepuja: Eryngium campesire,
Campanula bononiensis \ Ranunculus illiricus.

Inuletum ensifoliae w zachodniej czgsci Wyzyny Lubelskiej rowniez pozbawiony jest czgsci
gatunkow charaklerystycznych. Sposrod podawanych przez Koztowska (22) gatunkow charakterys-
tycznych nie wystepuje tu: Cirsium pannonicum, Iris apylla, Linum flavum i L. hirsutum. CzgSc z tych
gatunkow byla notowana w [itocenozach tego zespotu we wschodniej czgsci Wyzyny Lubelskiej (13)
i na Wyz. Zachodniowotynskiej (29).

Murawy z panujaca Brachypodium pinnatum s3 najczestszym zbiorowiskiem z klasy Festuco-
-Brometea na Wyz. Lubelskiej. Byly one opisywane jako zbiorowisko Brachypodium pinnatum-
-Teucrium chamaedrys, Brachypodio-Teucrietum (9, 10) i Adonido-Brachypodietun (12). Murawy
z panujacg Brachypodium pinnatum w KPK zakwalifikowano do Origano- Brachypodietum opisywa-
nego z Ojcowskiego Parku Narodowego i1 z Pienin (18, 29). Pozycja syntaksonomiczna muraw
z Brachypodium pinnatum z Wyzyny l.ubelskiej nie jest jasna 1 wymaga szczegotowych badan
syntaksonomicznych.

Zakwalilikowanie pozostatych muraw kserolermicznych do poszczegolnych zespoiow nie
nastreczato trudnosci. Koelerio- Festucetum sulcatae z Kazimierskiego PK nie rozni sig istotnie od
fitocenoz opisanych z wyzyn potudniowe) Polski (4, 16, 17, 28, 29). Podobnie Festuco-Koelerietum
glaucae, kiory zostat opisany z Czech (20), a w Polsce wyslgpuje na rozproszonych stanowiskach
w pasie wyzyn (4, 11), nad dolna Wisig i Odra (3, 39) oraz w okolicach Wroctawia (40). Swoim
sktadem nawigzuje do potudniowo-wschodnioeuropejskich stepow piaskowych z rzedu Festucetalia
vaginae obszaru pontyjsko-pannonskiego (27).
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Sposrod muraw napiaskowych najpospolitszym zespolem w KPK jest Spergulo-Corynepho-
retum. Wyslepuje w catej Polsce (4, 5, 11, 17,40). Murawy z Corynephorus canescens sa takze szeroko
rozpowszechnione w srodkowej Europie (32, 36).

Stwierdzone w KPK zespoty okrajkowe byly rzadko opisywane z terenu Polski. Poza danymi
z Wielkopolski (2), zdjecia, klore mozna zaliczy¢ do Geranio-Peucedanetum mozna odnalezc
w tabelach Peucedano cervariae-Coryletum (3, 9), Carici-Inuletun: (9) 1 Brachypodio-Teucrietun (10).
Wydaje si¢, ze zespol len jest szerzej rozpowszechniony, lecz dotychczas nie wyrozniany przez
polskich aulorow. Geranio-Trifolienum podawano jedynie z Wielkopolski (2). Obydwa zespoly
opisywane byty z krajow sasiednich (26, 32, 36).

Sposrod zespotow zarosli kserotermicznych na szczegdlna uwage zastuguje Prunetum fruticosae.
Zarosla te sg dosc rozpowszechnione na wyzynach potudniowej Polski (7, 13, 14, 16, 17). Zblizone
fitocenozy zostaty opisane zdoliny doinej Wisly (3). Cieplolubne zarosla z Prunus fruticosa, okreslane
jako zbiorowiska o pontyjsko-pannonskim typie zasiggu, rozpowszechnione sa w poludniowo-
-wschodniej Europie (27).

Zarosla z Ulmus minor var. suberosa znane sa z Wyzyny Lubelskiej (10, 12). Ligustro-Prunetum
wystegpuje w potudniowej Polsce (12, 16, 27), a takze w krajach sasiednich (26, 32, 34, 35).



