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A phytosociological synthesis of the order Quercetalia pubescenti-petraeae Klika 1933 in
Moravia, the eastern part of the Czech Republic, is based on 319 relevés. Three alliances and
8 associations are distinguished. The alliance Quercion pubescenti-petraeae Br.-Bl. 1932
includes thermophilous oak forests on calcareous bedrocks with two associations: Pruno
mahaleb-Quercetum pubescentis Jakucs et Fekete 1957 and Corno-Quercetum Mathé et Kovics
1962. The alliance Aceri tatarici-Quercion Z6lyomi 1957 occurs in southern Moravia only,
and includes the Pannonian communities of flat landforms, namely the associations Quercetum
pubescenti-roboris (Zélyomi 1957) Michalko et DZatko 1965 on chernozems over loess and
Cuarici fritschii-Quercetum roboris ass. nova on sand. Communities of the Central European
alliance Quercion petraeae Zolyomi et Jakucs ex Jakucs 1960 are mainly concentrated in the
upland fringes of the Bohemian Massif. They comprise the associations Sorbo torminalis-Querce-
tum Svoboda ex Blazkova 1962 and Genisto pilosae-Quercetum petraeae Z6lyomi, Jakucs et
Fekete ex S06 1963 on shallow soils over siliceous rocks, as well as Potentillo albae-Quercetum
Libbert 1933 on heavy loamy soils and Asplenio cuncifolii-Quercetum petraeae ass. nova on
serpentines.
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Introduction

The thermophilous oak forests of the order Quercetalia pubescenti-petraeae Klika 1933
are a typical plant community type in Moravia. Being widespread in the comparatively
warm and dry south and along the eastern margin of the Bohemian Massif, they reach the
central part of the country (Mikyska et al. 1968-1972). Most of the communities possess
a high floristic diversity and they harbour many endangered plant species (Hordk 1960).
Nevertheless, they have long been overlooked by phytosociologists, and their syntaxonomy
and the distribution of particular community types has remained unknown.

The first Braun-Blanquet phytosociologist who occasionally sampled this vegetation
in Moravia was Klika (1932, 1957). However, his two relevés were only used for
a comparison with his extensive Bohemian and Slovakian relevé data and failed to infer
syntaxonomical consequences. Similarly, Jakucs occasionally sampled some thermo-
philous oak forest stands in three Moravian localities during the International
Phytogeographical Excursion in 1958 and tried to build a syntaxonomical scheme by
means of the comparison with Hungarian and Slovakian communities (Jakucs 1961a,b).
Smarda (1961) studied the plant communities of Diibrava Forest near Hodonin and he
also dealt with the special type of thermophilous oak forest communities in that area.
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Later on, Grulich et Grulichové (1986) paid attention to the forests in that area again.
Further phytosociological studies were carried out only at the turn of the 1980s and
1990s in central Moravia (Kincl 1989, Duchoslav 1990, Chytil 1991) and south-western
Moravia (Chytry 1991, Chytry et Vicherek 1995, Tichy 1995).

Apart from the research that followed the Braun-Blanquet approach, a study of the
forest site types oriented on the applications in forestry was being carried out since the
early 1950s. The results were summarized in an extensive manuscript (Hordk 1972) and
in a series of papers (Hordk 1969, 1979, 1980, 1981, 1983). However, the recognition of
this study by the Braun-Blanquet phytosociologists was hindered due to the application
of different terminology and classification hierarchy.

The objective of this paper is to present a phytosociological classification of the
thermophilous oak forest communities in Moravia, based, besides some literary data, on
the relevé material of J. Hordk which was originally used for the forest site type
classification, and the unpublished material of M. Chytry from the late 1980s and early
1990s.

Methods

This study follows the principles of the Braun-Blanquet approach (Braun-Blanquet 1964,
Westhoff et van der Maarel 1978). The bulk of the relevés for the phytosociological
synthesis was sampled by M. Chytry in 1988-1994 and J. Hordk in 1953-1970. Relevés
of M. Chytry were sampled using the 7-grade Braun-Blanquet scale (-, +, 1, 2, 3, 4, 5).
J. Hordk was using a modified version of this scale with the grades 2-5 subdivided into
two subgrades; his relevés were transformed to the standard scale mentioned above.
Relevés of M. Chytry are indicated by “C” in the lists of localities, that of J. Hordk by
“H”. Some other unpublished relevés were provided by J. Danihelka (12 rel.), J. Vorel
(11), J. Chmelaf (1) and V. Grulich (1), and with the kind permission of the authors, we
used some relevés from unpublished theses of P. Chytil (6) and L. Tichy (5). This data set
amounted to 203 unpublished relevés, and a further 116 relevés so far published in the
literature were also included.

The whole data set (without the ground layer species which were not indicated in all
the relevés) and, subsequently, subsets of similar relevés were analysed by the program
TWINSPAN (Hill 1979). Divisive classifications provided by this program were used as
a guideline for building a classification hierarchy of alliances, associations and
subassociations. Patterns of variation within thermophilous oak forests described from
the neighbouring territories (Slovakia, Hungary, Austria, Bohemia and Poland) were also
taken into account. The names of the syntaxa distinguished were checked according to
the Code (Barkman, Moravec et Rauschert 1986). For the presentation of the similarity
patterns among communities, correspondence analysis of relevés was used with the default
options from the program CANOCO (ter Braak 1987, 1990).

The FAO soil classification is used for naming soil types. The nomenclature of the
plant taxa follows Ehrendorfer (1973) for vascular plants, Frahm et Frey (1992) for
bryophytes, and Poelt (1969) for lichens.

In Moravia, KobliZek (1990) reports three species within the Quercus petraea group
(Q. petraea (Matt.) Liebl., Q. dalechampii Ten. and Q. polycarpa Schur) and two species
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within Quercus pubescens group (Q. pubescens Willd., Q. virgiliana Ten.). However, as
the author himself admits, taxonomy and the patterns of morphological variation in oaks
appear to be very complicated and need further study. On the basis of our field experience,
we take the identification of taxa within these groups as impossible in phytosociological
field research, and consequently we recognize only four native oak species in Moravia:
Quercus cerris L., Q. petraea (Matt.) Liebl., Q. pubescens Willd. and Q. robur L.

In this paper, the name Festuca ovina is used for both Festuca ovina L. and for the
populations that occur especially in the Bohemian Massif and probably better treated as
a separate species “F. firmula” (see Fischer 1994 sub F. guestfalica).

Results

Three alliances of the order Quercetalia pubescenti-petraeae Klika 1933 with
8 associations were distinguished in Moravia:

Quercion pubescenti-petraeae Br.-Bl. 1932

This alliance comprises the thermophilous oak forests dominated by Quercus pubescens.
In some places, outside the Q. pubescens range, Q. petraea may also dominate. The
shrub layer is well developed. The trees may be dwarfed in extreme habitats of sunny
slopes and then the separate tree and shrub layers can hardly be distinguished. These
forests prefer south-facing slopes with base-saturated soils, usually over limestones or
other calcareous parent materials. They are confined to the warm foothills of the Alps
and the Carpathians, with several outposts north of the Alps. In Moravia, these forests are
found in the limestone areas of the Pavlovské vrchy Hills and the Moravian Karst, on the
carbonate-rich sandstones of the Carpathian flysch in southern Moravia, and scattered
occurrences may be encountered on the patches of limestone or calcareous conglomerate
outcrops in the Bohemian Massif.

Pruno mahaleb-Quercetum pubescentis Jakucs et Fekete 1957 (Table 1, Fig. 1)

The stands are characterized by low and open tree layer, dominated by Quercus pubescens
which makes the development of a vigorous shrub layer possible. The shrubs often attain
the height of the lower tree layer, thus the separate tree and shrub layers can hardly be
recognized. Besides the suppressed individuals of Quercus pubescens, the most typical
species of the shrub layer are Viburnum lantana, Ligustrum vulgare and Cornus mas. The
prevailing species of the herb layer are the diagnostic species of the order and the alliance,
as well as of the thermophilous forest fringes (e. g. Dictamnus albus, Geranium
sanguineum, Carex michelii, Vincetoxicum hirundinaria), and species of dry grasslands
(Brachypodium pinnatum, Carex humilis, Festuca rupicola, Inula ensifolia, Stachys recta,
Aster amellus, Salvia pratensis, Teucrium chamaedrys etc.).

This community is usually found at altitudes of 280-350 m. Only on the slopes of the
Pavlovské vrchy Hills, it reaches higher altitudes. Typical landforms are the south-facing
slopes of 10-30°. It occurs on rendzinas over Jurassic limestones on the Pavlovské vrchy
Hills and calcaric regosols over calcareous flysch sandstones of the Paleogene age in the
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Fig. 1. — The distribution of the Pruno mahaleb-Quercetum pubescentis in Moravia according to the relevé data.
Obr. 1. — Rozsiteni Pruno mahaleb-Quercetum pubescentis na Moravé podle fytocenologickych snimkd.

south-western part of the Zd4nicky les Hills (forest tracts around Boleradice, Kolby Forest
near Pouzdfany) and in the Milovickd pahorkatina Hills (Milovicky les Forest). An isolated
locality was found on marbles in the Dyje River valley near Cizov where the floristic
composition is slightly impoverished and Quercus robur is the dominating tree species
instead of Q. pubescens (Chytry et Vicherek 1995). The Pruno-Quercetum forests are
spatially connected with the natural thermophilous scrub and the forest fringe communities.
The Pruno-Quercetumis widespread in the Hungarian Central Range and on the southern
fringes of the Western Carpathians in Slovakia (Jakucs et Fekete 1957, Jakucs 1961a,b,
Chytry 1994). It reaches its north-western distributional limits in north-eastern Austria
(Wallnéfer, Mucina et Grass 1993) and in Moravia. Jakucs (1961a,b) noted that the
Moravian communities are impoverished and included them in the subassociation
Pm.-Q.p. arabidetosum pauciflorae Jakucs 1961a. However, among 5 relevés in the
original diagnosis of this subassociation, three relevés correspond rather to the communities
of Corno-Quercetum and, consequently, there seems to be no good reason to accept
Jakucs’s syntaxonomical treatment of variation patterns within this association.
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Table 1. Quercion pubescenti-petraeae: 1-9 Pruno mahaleb-Quercetum pubescentis, 10-49 Corno-Quercetum,
50-54 Corno-Quercetum, synanthropic variant of the Rajsna Forest.

Relevé nr. 1111111111222222222233333333334444444444 55555
123456789 0123456789012345678901234567890123456789 01234

E, — tree layer

Diff. - Corno-Quercetum

Quercus petraea 2. .. 4+...403.32..+3233322321322.1241.2341.455.212..|.....
Carpinus betulus ... .. ..., 2.2.2.2.12322235. . ittt e
Acer campestre ..., FR s I R N 1...22.42 oo

Diff. — Corno-Quercetum, synanthropic variant of Rajsna Forest

Robinia pseudacacia ... e 2.222

Diff. — high-ranked syntaxa and companions

Quercus pubescens 334344454 .323344.1....... 423434..3331.341..544335 43443
Sorbus torminalis to..0.2.0.0 1ou1o .. 11.1....1..2.0..... 21 ... 1.. ..i..
Fraxinus excelsior e 2t e 222 e 32, ...
Tiliu cordata ..., e e e 2 R
Prunus avium L e i oLt
E, - shrub layer

Diff. = Corno-Quercetum

Acer campestre Fov B I I A e B R T N S I
Quercus petraea Fovinnn o I R = PP, o S S~/ s A (R
Rosa sp. et R S AT o Y Feenn Fatee e R
Sorbus torminalis ... T s e L T T S U ISR
Rhamnus catharticus ... ... ... O N T T S R E TR TP ,‘
Carpinus betulus ... ... olol20241w loo.oo... E O [
Corylus avellana ... ... o ... S I AP o2 41..+..
Diff. — high-ranked syntaxa and companions

Ligustrum vulgare 1+2.+1122 1..... 2.0, 2.121.1.21.1121+1122++.221+. 2+2.2
Crataegus monogyna 34 14+ 2342.42.42+.42211+..21 . #1422l 11223
Cornus mas 2.+..3.21 32232334211.2222..2+2...+2.3.1..... ... oLLH
Euonymus verrucosa ceeem et Bkt Lo 412 4244324 o Lk L L 11,
Quercus pubescens ++42+.222 L+ o4+l +.111...12.+.2..... +l 4. L.
Cornus sanguinea FE T 20 i 2..120 0000000 oL
Viburnum lantana ... .. S .2 N
Fraxinus excelsior  ....... +1 oL B A oo 2. ...
Prunus spinosa ot e S B 1oL, E
Crataegus laevigata ~ ......... W12l 0 P e
Rosa canina agg. F ot e 20 2t e e
Euonymus europaea e e e e e e 1 +..+.
Lonicera xylosteum ... .. lo+ooo.... e o e e e e
Berberis vulgaris Lo o0 oo o e -, .11
Juglans regia L e F e 2.1
Pyrus pyraster ..., e e e e e
Cotoneaster integerrimus . ........ et e Fh e e e
Tilia cordata ... L. oo, e Pt e
Sambucus MiGra L e e +1+..

E, - seedlings and juvenile tree and shrub species in the field layer

Acer campestre e R B . I N o
Rosasp. L.l B i kAT ST I S + LFEtt
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Table 1. (continued)

Relevé nr.

123456789

1111111111222222222233333333334444444444 55555
0123456789012345678901234567890123456789 01234

Euonymus verrucosa
Rhamnus catharticus
Quercus pubescens
Carpinus betulus
Ligustrum vulgare
Prunus spinosa
Crataegus monogyna
Cornus mas
Viburnum lantana
Quercus petraea
Euonymus europaeu
Sorbus torminalis
Fraxinus excelsior
Rosu canina

Ulmus minor
Berberis vulgaris
Fugus sylvatica
Acer platanoides
Corylus avellana

E, - field layer

+ <t
oo =
..... + .
Fooe i

Foeen .o+ + 1+..... + E o P — e+t
R SN A A -+
E T o oo, oo + +
O P R e e e e e e e
....... IR § R +
........... B T
o, Y ++
+.1. et e e e e e e e e - .-
.............................. R
........ S S
....................................... = .+t
........ L
........ + s i
.......... 2 e et e e e e e e
.......................... 1 o s
Feeee e F o et e e e e ettt e e
............ L
.............. R I T T T T S
.................. + B P T T

Diff. — Pruno mahaleb-Quercetum pubescentis

Carex humilis

Inula ensifolia

Adonis vernalis
Stachys recta

Aster amellus
Dorycnium germanicum
Agropyron repens
Galium glaucum
Geranium sanguineum
Iris pumila

Inula hirta

Salvia pratensis

Diff. — Corno-Quercetum
Polygonatum odoratum
Campanula rapunculoides
Poa nemoralis

Veronica chamaedrys agg.
Convallaria majalis

Poa pratensis agg.

Geum urbanum

Melica uniflora

Carex muricata agg.
Alliaria petiolata
Primula veris

Violu mirabilis
Brachypodium sylvaticum
Lathyrus niger

Viola odorata

Silene nutans

Curex montana

2232.2222
11-3.111.
+o++l-++.
ol -
111..++42.
+++1...2.
1424003,
R i S S
1120401,

R AP

..... 1..
e 2
oo,
T
1o.......

1...... 1o, Todo4. oo+ —o+1200 Lo,
............................. 1o ool
..................... B | e
............ T U TN
............................. e e e
........................................ + .
.................... o e e e e e e
........... + O T T
R A TS T, T oo
R R e e Lt
2.21224+++. . 4. .o 1o o+l 20000 R
B S NP 11+ + 2. 43344+ 1+ Lol
R Tk o o AP o RN S ++.+. 1110000 oL

e 2+ 1o 3333.4.2..... -.442 ..+ .

.2.1112. 2.0+ 1+ 04000210 12..11.2..0.00 ...
..... P S 1 1..++ + hr—++
341, .. +243+...23.124 .. ... E O 1
-+11.1 R R 1...... + R +
+ et 22 L TR LN
3.2 +1+++. I+..1..0.... Fooee e ++2 ...

- T R T B S, - +2++1
Foeenn 12004+ n .. +1.+ e 1.+

........ T Tt U A

-, 1,111+ ... B 2 .2..1
........ +- Lt o e
.......... 142000+ 11220 04 + +
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Table 1. (continued)

Relevé nr. 1111111111222222222233333333334444444444 55555
123456789 0123456789012345678901234567890123456789 01234

Diff. — Corno-Quercetum, synanthropic variant of Rajsna Forest

Mercurialis ovata L
Impatiens parviflora ... 0 oL, 2 e
Stachys sylvatica e e P
Viola hirta x V. odorata ... L e

Char., dift. = Quercion pubescenti-petraeae

Buglossoides purpurocaeruleal1l .12+1+ ... .... ++221121+. .. .. +.+.1-2.121+.2.4..2
Dictamnus albus 112132221 . viiii T++...12223+1 .1 ++1++1+.
Veronica teucrium FR R et e e e

Char., diff. - Quercetalia pubescenti-petraeae

Vincetoxicum hirundinaria ~ +121.+221 .2.3212111++2222.+113+.++—. .. +1.+2. . ++.

Tanacetum corymbosum T4dtrt=+. .. +1+++1+4.220120++ . 414441140 . L
Teucrium chamaedrys 12211+111 .2.1.-1.+..121++1+.21+. . +12.+. . +..1.13..
Viola hirta 111+14#.1- c1+10 .2+ o ittt 1. 141+ o+ Lttt ...
Brachypodium pinnatum 22314222. 1....... 4.+344..3211.3..1.3..132+.2..2..
Bupleurum falcatum 11.4+-1.1+ +1..++1.112112+2++..2...... 2t
Carex michelii Lo+llu2+41 L1l 1...21++. .00 1.+12+. . 1++.+231.
Euphorbia cyparissias ekt #1410 141120104l -, . 100020010,
Anthericum ramosum B R N B N e B N 11......

Coronilla varia R P U N PP S 2 R I A T T S

Sedum maximum R B T A T A Y e
Fragaria vesca et et e 1.121..... 1.2 0410 o+ -
Ajuga genevensis B R I R P A T Fotoo.. 11-.
Euphorbia polychroma 1..-.+..+ -1..... I RN
Melittis melissophyllum R +l+lo++. . N I
Festuca rupicola 2222200 0 +1loiimiH e M l ik ...
Origanum vulgare P et 4242 L B O I

Peucedanum cervaria ER e A Lo+ 24+ .. +looo.
Achillea millefolium agg. 1120 okl . I S A
Hypericum perforatum P T A Pt N Pt
Verbascum austriacum ... .. oo 4o+ =lod i+ T+l
Tnula conyza e T N I - RN
Melampyrum cristatum el e P
Trifolium alpestre ... o 0. oL oo, 1+..... ol

Char., diff. — Querco-Fagetea, Fagetalia and companions

Fragaria moschata Pt Colo4+..011..21111122.0 1 Lkl L
Dactylis glomerata agg. B S -1212111..421.1.-++.21.111......
Galium mollugo agg. oo w00 120000, 21311110+ . 4.+, 4++11. . 10+ L
Clinopodium vulgare R 0 I A T+.+41+1..-. ..
Campanula persicifolia et T T I, P ++..111. ...
Fragaria viridis T S Pt A SRR PP +o.1o 2
Pulmonaria officinalis agg. 1........ ......... FHLL . T++.-.+..1000111. ...,
Betonica officinalis [ A JO N A AP E AL
Melica nutans Tooooo... P R e Tt AP
Bromus benekenii ... .00 o L. +11.41..... Pt Foo
Taraxacum officinale agg. L LTI RN ool ol
Genista tinctoria P R Foeeae P
Polygonatum multiflorum FE e N, R
Hieracium sylvaticum T e e R A T+.....

Carex digitata ... .. Foweea R 1.1.0. .t

32133
12121
++1++
L1+11

1.4.2

ot
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Table 1. (continued)

Relevé nr. 1111111111222222222233333333334444444444 55555
123456789 0123456789012345678901234567890123456789 01234

Hieracium sabaudum .. ....... [ Fh e Fhooatt L F b e
Calamagrostis arundinacea . ........ ........ B e P P A2t Foeea
Campanula bononiensis FF o e e [ A e e
Pulmonaria mollis et e e P et EN

Iris variegata O Fowdbtom 220 oo
Stellaria holostea ... ... . oLl A N T TP 3.0 ...
Hypericum montanum et e e R S e B
Galium pusillum agg.  ....... Foeeae S e e Tooooo Lol
Galium aparine .. ....... R ot et 1..... oo
Lathyrus vernus ~ ....... I B 1o
Mvyosotis sylvatica ... o T e Pt e
Fullopia dumetorum ... ..... et e S L
Glechoma hederaceu agg.  ......... ....... 1...... 2o, 1..0422.2 00 oo
Astragalus glycyphyllos ... .. .. Fo e L PP S S ot
Allium montanum ... .. R L ot 2 e e e e
Arabis pauciflora ... e emmam et e e
Geranium robertianum — ......... et e T e
Anemone ranunculoides — ......... et e e R
Hieracium lachenalii .. ... .. . ... . ... P N PP
Solidago virgaurea Fodbaaa.n i eiciciesesassasienes P
Asarum europaeum oot e e e e B2 S
Silene vulgaris el oo e P e E
Melampyrum pratense .. .. .. R H2 s e e
Carex praecox ... N L e
Inula oculus-christi ..., . B T T
Allium oleraceum ..., .. D E
Lapsana communis ... ... ..., P O R o P e
Digitalis grandiflora .. ... Lo, I+, [ R e e e
Hedera helix ... 00 oo, T oo, o
Festuca ovina L. oL oo, e s I
Valeriana wallrothii ... .. .. Lo P Fueee e e
Myosotis arvensis L e T, 12..-.00 ool
Clematis rectid. e e e Fovnnn T S
Helianthemum ovatum R P e e e e e e e e
Veronica spicata B P e e e
Arabis hirsuta agg. O ettt ...
Thalictrum minus B P

Melica ciliata N T N
Medicago fulcata e e e
Festuca valesiaca e N e
Epipactis helleborine . ...... m e ieteeineea PPN e e
Galium sylvaticum ... ... ... S e F R SN
Asperula tinctoria ... oo Fh e e Fooi oo
Galium verum ... P R ot e e e
Cuarex caryophyllea ... .. ... ... ... 20041 e e
Campanula trachelium ... . ... ... ..., I Foot e e
Veronica officinalis ... 00 Lo Tde e oo+ oo,
Corydalis pumila .. o Ao e Fovitae e
Hieracium maculatum ... .. 0 L R I
Melampyrum nemorosum L e oo, oo oon,
Potentilla patula 7 O e o
Inula ensifolia x I salicina — .2+-. .. .. . e e
Lotus corniculatus e et e e e e e e
Hieracium bauhinii Ao oo, e e i e e e
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Table 1. (continued)

Relevé nr. 1111111111222222222233333333334444444444 55555
123456789 0123456789012345678901234567890123456789 01234

Asparagus officinalis B
Thymus glabrescens et e e
Bromus inermis R PP FR
Acinos arvensis et . o e e
Lathyrus pannonicus J A S
Falcaria vulgaris e et e e e L
Rosa pimpinellifolia .. .. .. Fot e L
Verbascum lychnitis .. .. .. S S o e e e
Mercurialis perennis ..., ... ot e e e et e 1+, ...,
Myosotis ramosissima ... ... ... P Pt
Arabidopsis thaliana ... ... ... e Fh e i e
Fallopia convolvulus ~ ......... ....... L e e
Festuca rubra agg. ... Lo Foieieaa Foiie e e e
Torilis japonica ..o L., To o Foei e e
Agropyron intermedium . ... ... .. ..., it 1l
Hepatica nobilis ... 00 ool O
Viola reichenbachiana . ........ .. ... . ..., B e Lot
Viola collina .o Foeiiea E P e e
Lychnis viscaria . e Fh e e Foie e e
Corydalis solida .. e —+loo o o

E,, - ground layer

Hypnum cupressiforme . + 2. T o P UP PP
Brachythecium velutinum . 1 .. Foeeian R 1...
Tortula ruralis . .o +2 B +
Abietinella abietina . + .1 L. +loooiiiiaaaa oo
Homalothecium sericeum . e e 1 P +
Pleurozium schreberi . e e R ..
Eurhynchium swartzii . e e 1++.1.... ..
Ceratodon purpureus . 1 .. B ..
Anomodon viticulosus . P 1.2 i
Porella platyphylla . R 1
Homalothecium philippeanum . . R

In two or one relevés:

E,: Pyrus pyraster 13:1, 40:1, Fagus sylvatica 21:1, 23:1, Tilia platyphyllos 37:1, 48:2; Crataegus laevigata
13:+, Pinus nigra 16:+, Pinus sylvestris 23:+, Sorbus domestica 32:4, Acer platanoides 37:2, Juglany
regia 52:1;

E,: Robinia pseudacacia 13:+, 52:+, Acer platanoides 19:-, 20:-, Prunus avium 28:1,29:+; Daphne mezereum
16:-, Staphyleu pinnata 19:-, Fugus sylvatica 21:+, Sorbus aria agg. 29:+, Colutea arborescens 30:+,
Crataegus sp. 32:+, Rosa pimpinellifolia 37:+, Rosa vosagiaca agg. 40:2, Tilia platyphyllos 48:1, Clematis
vitalba 51:+, Humulus lupulus 54:-;

E, — Seedlings and juveniles: Tilia cordata 25:+, 29:+, Sumbucus nigra 49:+, 52:-; Robinia pseudacacia
13:+, Crataegus luevigata 14:1, Sorbus domestica 32:-, Crataegus sp. 49:-, Prunus mahaleb 49:-,

E,: Cirsium pannonicum 1:+, 2:-, Euphorbia amygdaloides 1:+, 37:1, Inula salicina 1:1, 39:1, Asperula
cynanchica 2:+, 3:1, Erysimum hieraciifolium 2:+, 3:+, Stipa capillata 2:+, 8:-, Peucedanum alsaticum
3:+, 4:+, Filipendula vulgaris 3:+, 54:-, Linaria vulgaris 4:-, 8:+, Centaurea triumfettii 4:1, 30:+, Vicia
dumetorum 6:+, 28:-, Centaurea stoebe 7:-, 8.+, Potentilla arenaria 8:+, 11:2, Erysimum odoratum 8:+,
36:1, Arrhenatherum elatius 11:3, 16:+ Avenochloa pubescens 11:1, 16:-, Hieracium pilosella 11:2,
21:4, Thymus praecox 11:1,22:1,Sanguisorba minor 11:1, 22:-, Thlaspi perfoliatum 11:+, 47:1, Corydalis
intermedia 14:1, 16:1, Chelidonium majus 16:-, 17:-, Cardamine impatiens 17:-, 43:+, Arenaria
serpyllifolia agg. 18:-, 27:+, Melilotus officinalis 18:+, 33:2, Genista germanica 19:-, 21:+, Verbascum
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Table 1. (continued)

nigrum 19:-, 21+, Lembotropis nigricans 21:+, 23:-, Medicago prostrata 22:+, 30:+, Ornithogalum
kochii 30:+, 49:+, Neottia nidus-avis 39:+, 42:-, Melica picta 41:2, 42:+, Luzula campestris 41:+, 42:+,
Lithospermum officinale 41:+, 44:+, Avenella flexuosa 42:+, 43:+, Clematis vitalba 50:+, 53:+;
Chamaecytisus cf.virescens 1:+, Crepis praemorsa 1:+, Pimpinella saxifraga agg. 1:+, Salvia verticillata
L:+, Viola rupestris 1 -+, Echium rubrum 2:1, Thymus pannonicus2:1, Potentilla argentea2:+, Onopordon
acanthium 2:-, Cardaria draba 3:1, Phleum phleoides 3:+, Seseli annuum 3:-, Seseli osseum 4:1, Bromus
erectus 4:+, Eryngium campestre 4:+, Chamaecytisus austriacus 4:-, Stipa joannis 4:-, Thymus pulegioides
4:-, Muscari racemosum7:+, Veronica austriaca 7:-, Bothriochloa ischaemum 8:2, Astragalus onobrychis
8:+, Lactuca quercina 8:+, Pulsatilla pratensis 8:+, Crepis biennis 8:-, Hieracium sp. 9:-, Echium vulgare
11:1, Sedum acre 11:1, Asplenium trichomanes 11:+, Calluna vulgaris 11:+, Medicago lupulina 11:+,
Viola arvensis 11:+, Lactuca viminea 11:-, Carlina vulgaris agg. 13:+, Agrimonia eupatoria 16:-, Turritis
glabra 18:1, Dentaria bulbifera 18:+, Koeleria macrantha 18:+, Sedum sexangulare 18:+, Alyssum
alyssoides 18:-, Alyssum montanum 18:-, Carex pilosa 19:1, Luzula luzuloides 19:+, Cephalanthera
longifolia 19:-, Galeopsis pubescens 19:-, Sanicula europaea 19:-, Myosotis sparsiflora 22:+, Ranunculus
polyanthemos 22:-, Rubus fruticosus agg. 23:-, Mycelis muralis 25+, Chamaecytisus sp. 26:+, Valerianella
carinata 26:+, Geranium pusillum 26:-, Sesleria varia 27:2, Hieracium umbellatum 27:+, Melampyrum
sp. 27+, Myosotis stricta 27:+, Sedum reflexum 27:+, Gagea minima 28:+, Muscari comosum 30:1,
Allium flavum 30:+, Aster linosyris 30:+, Chamaecytisus ratisbonensis 30:+, Melica transsilvanica 30:+,
Senecio integrifolius 30:+, Fumaria vailantii 30:-, Campanula glomerata 31:+, Arctium lappa 33:+,
Hieracium laevigatum 33:-, Hypericum hirsutum 35:-, Laser trilobum 36:3, Molinia caerulea agg. 39:1,
Serratula tinctoria 39:1, Cephalanthera rubra 39:+, Polygala major 39:+, Cypripedium calceolus 39:-,
Prunella grandiflora 39:-, Carex tomentosa 41:+, Leontodon hispidus 41:+, Vicia pisiformis 41:+, Viola
riviniana41:+, Anemone nemorosa 42:+,Avenochloa pratensis 42:+, Festuca heterophylla 42:-, Potentilla
alba 43:+, Potentilla heptaphylla 43:+, Chaerophyllum temulum 44:+, Galanthus nivalis 49:1, Anthriscus
sylvestris 49:+, Galium odorarum 49:+, Heracleum sphondylium 49:+, Lamiastrum montanum 49:+,
Urtica dioica 49:+, Phlomis tuberosa 50:+, Arctium tomentosum 51:-, Rubus caesius 52:+, Allium
scorodoprasum 54:+, Colchicum autumnale 54+, Trifolium rubens 54:+;

E,: Plagiomnium affine 1:+, 26:+, Amblystegium .\'érpens 10:4, 20:+, Atrichum undulatum 38:1, 42:+,
Polytrichum formosum 38:+, 42:+; Cladonia sp. 8:+, Cladonia subulata 11:+, Grimmia ct. pulvinata
11:+, Weissia brachycarpa 18:+, Rhytidium rugosum 18:+, Plagiomnium ciuspidatum 18:+, Tortella
tortuosa 20:+, Peltigera canina 23:+, Plagiochilla asplenioides 23:-, Anomodon attenuatus 24:1,
Pseudoleskeella catenulata 25:+, Hylocomium splendens 26:1, Rhytidiadelphus squarrosus 26:+,
Homalothecium lutescens 37:+, Dicranella heteromalla 37:-, Dicranum scoparium 38:+, Plagiomnium
undulatum 38:+, Pohlia nutans 38:+.

Corno-Quercetum Méthé et Kovacs 1962 (Table 1, Fig. 2)

This is a community dominated by Quercus pubescens which may be replaced by
Q. petraea in the marginal areas of the Pannonian part of Moravia. In some places the
dominant Quercus-species are accompanied by Carpinus betulus which possesses a better
capability for regeneration from coppice shoots. The tree layer is more closed and higher
than in the Pruno mahaleb-Quercetum pubescentis. The shrub layer is well developed
with Cornus mas, Crataegus monogyna, Acer campestre, Euonymus verrucosa, Ligustrum
vulgare and other thermophilous species. The most prominent group in the field layer are
the species of the thermophilous oak forests on rich calcareous soils which are also
encountered in the Pruno mahaleb-Quercetum pubescentis. In addition, many species of
mesic forests occur (e.g. Poa nemoralis, Dactylis polygama, Melica uniflora, Viola
mirabilis), as well as the species of nutrient-rich soils (Geum urbanum, Alliaria petiolata,
Geranium robertianum, Fallopia dumetorum etc.).
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Fig. 2. — The distribution of the Corno-Quercetum in Moravia according to the relevé data. Hatching — areas
with the tentative potential distribution of this association.

Obr. 2. — Roziiteni Corno-Quercetumna Moravé podle fytocenologickych snimki. Srafované jsou zndzornény
oblasti s hypotetickym potencidlnim vyskytem této asociace.

The altitudinal range of this association varies approximately from 250 to 480 m, except
in the Pavlovskeé vrchy Hills where it is also encountered at higher altitudes. In low-lying
and warmer areas, particularly in the southern Moravian flysch landscapes, it may occur
on gentle slopes or on the flat tops of convex landforms. On the other hand, in higher
altitudes of the upland fringes of the Bohemian Massif which are slightly cooler, this
community is confined to steeper south-facing slopes with inclination of about 20-30°. It
prefers habitats on rendzinas over Jurassic limestones in the Pavlovské vrchy Hills,
Devonian limestones in the Moravian Karst, on the Kvétnice and Cebinka Hills near
TiSnov and on the Tresin Hill near Mlade¢, and on Neogene limestones in the Milovickd
pahorkatina and Valtickd pahorkatina Hills. The other soil type favouring this community
is the calcaric regosol (Pararendsina). On this soil type, the community is developed on
calcareous flysch sandstones in the Milovickd pahorkatina and the Zdanicky les Hills
and on the Zerotin Hill in the Bilé Karpaty Mts., and on Permo-Carboniferous
conglomerates in the Rokytnd River valley near Moravsky Krumlov. The soils are usually
deeper and more nutrient-rich than is the case of the Pruno mahaleb-Quercetum
pubescentis. In vegetation zonations in warmer areas, this is a transitional community
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between the Pruno-Quercetum and Primulo veris-Carpinetum, whereas on the cooler
upland fringes of the Bohemian Massif it usually occupies small patches in the driest and
warmest habitats.

The Corno-Quercetumis common in the Hungarian Central Range and on the southern
fringes of the Western Carpathians (Jakucs 1961b, So6 1963, Chytry 1994). Similarly to
the Pruno-Quercetum, it reaches its north-western limits in Lower Austria (Wallnofer,
Mucina et Grass 1993) and Moravia, however, its range extends to the slightly cooler
areas.

Aceri tatarici-Quercion Z6lyomi 1957

This is an alliance of thermophilous oak forests with Quercus petraea, Q. pubescens and
Q. robur, usually with a closed tree canopy and vigorous shrub layer. The communities
prefer plains or gentle south-facing slopes. They are developed on chernozems over loess
or cambisols over sand. This continental alliance with its distribution centre in the
Pannonian basin, Romania, Ukraine and southern Russia, reaches its north-western
distribution limit in Moravia. It occurs in southernmost part of Moravia where it is
encountered in low-lying areas formed from Carpathian flysch which is overlaid by loess,
and on the Quarternary and Tertiary sand plains.

Quercetum pubescenti-roboris (Z6lyomi 1957) Michalko et Dzatko 1965 (Table 2, Fig. 3)

This association has been better known under the illegitimate name Aceri tatarici-Querce-
tum pubescenti-roboris Z6lyomi 1957. The majority of the present stands have developed
from coppice shoots and they possess an open canopy with a cover of 60-70 %. The
dominant tree species is usually Quercus petraea but Q. pubescens and Q. robur often
attain co-dominance. A well-developed shrub layer occurs in undisturbed stands, formed
from Ligustrum vulgare, Acer campestre, Crataegus monogyna etc. The most common
dominants of the field layer are Melica uniflora, Convallaria majalis, Poa nemoralis and
Brachypodium pinnatum. Thermophilous oak forest species (Dictamnus albus,
Buglossoides purpurocaerulea, Lathyrus niger, Carex michelii, Iris variegata, I. graminea
etc.) are frequent, as well as the species of mesic forests (Galium odoratum, G. sylvaticum,
Polygonatum multiflorum, Pulmonaria officinalis agg., Asarum europaeum, Viola
mirabilis, Mercurialis perennis, Campanula rapunculoides etc.).

The Quercetum pubescenti-roboris is a community of plains, broad convex landforms
or gentle slopes usually up to 15°. It occurs in the altitudinal range of 200-300 m. It is
encountered on loess tables covering the Paleogene flysch sandstones and claystones in
the south-western part of the Zdanicky les Hills (forest tracts around Boleradice, the Kolby
Forest near Pouzdtany), in Milovicky les Forest between Milovice, Bulhary and Mikulov,
and in the Horni Kapdnsko Forest near Stary Poddvorov. About 50 cm deep haplic or
luvic chernozems, sometimes degraded into luvisols, are developed in this habitat type.
Contact communities of the Quercetum pubescenti-roboris are Corno-Quercetum and
Pruno mahaleb-Quercetum pubescentis on steeper slopes and outcrops of hard rocks,
and Primulo veris-Carpinetum on deeper soils on north-facing slopes, in shallow ravines
etc. Further stands of this community were sampled on gravely-sandy terraces of the
Jihlava and Svratka Rivers near Medlov, Smolin and in the Vranovicky hdjek Forest near
Vranovice. These terraces are locally overlaid by loess layers of variable thickness. On
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Fig. 3. — The distribution of the Quercetum pubescenti-roboris (®), Carlu frltschu Quercetum roboris (M)

~and Gem\to pilosae-Quercetum petraeae (A) in Moravia according to the relevé data. Vertical hatching —
areas with the tentative potential distribution of the Quercetum pubescenti-roboris, horizontal hatching —
areas with tentative potential distribution of the Carici fritschii-Quercetum roboris and its derivatives.
Obr. 3. — Roz§ifeni asociaci Quercetum pubescenti-roboris (8), Carici fritschii-Quercetum roboris (@) a Genisto
pilosae-Quercetum petraeae (a) na Moravé podle fytocenologickych snimkd. Svislé Srafovdni — oblasti
s hypotetickym potencidlnim vyskytem asociace Quercetum pubescenti-roboris, vodorovné Srafovani — oblasti
s hypotetickym potencidlnim vyskytem asociace Carici fritschii-Quercetun roboris a jejich deriviti.
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the river terraces with a comparatively shallow loess layer, chernozems are replaced by
cambisols. The thermophilous oak forests of the river terraces have been strongly
influenced by man and it is hard to draw any conclusions about their species composition
in their natural state. We suggest that transitional types between the Quercetum pubescenti-
roboris and the Carici fritschii-Quercetum roboris occurred there, depending on the
thickness of the loess deposits overlying the fluvial sands and gravels. The stands sampled
in Vranovicky hdjek Forest represent typical Quercetum pubescenti-roboris stands,
whereas the stands on the Jihlava River terraces near Medlov and Smolin where loess
cover is sparse, can be treated as impoverished types of this association, and the forests
on the gravely-sandy Dyje River terraces in the Bofi les Forest between Valtice and Bfeclav
are more closely related to the Carici fritschii-Quercetum roboris (see below).

The Quercetum pubescenti-roboris was an important community of the original forest
cover of the Pannonian plains, occupying extensive areas of the Great Hungarian Plain
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panonskd spolecenstva rovinatych reliéfd, konkrétng asociace Quercetum pubescenti-roboris (Z6lyomi 1957)
Michalko et DZatko 1965 na &ernozemich a odvozenych pidnich typech na sprasich a Carici fritschii-
Quercetum roboris ass. nova na piscich. Svaz Quercion petracae Zélyomi et Jakucs ex Jakucs 1960 md
sttedoevropské rozsiteni a na Moravé je zastoupen pfevazné v okrajovych ¢dstech Ceského masivu. Zahrnuje
asociace Sorbo torminalis-Quercetum Svoboda ex Blazkova 1962 (se subasociacemi fypicum, caricetosum
humilis a poetosum nemoralis) a Genisto pilosae-Quercetum petraeae ZSlyomi, Jakucs et Fekete ex So6
1963 na mélkych piidich oligotrofnich silikdtovych hornin, Potentillo albae-Quercetum Libbert 1933 na
t&2z8ich, hlinitych, stiidavé vlhkych paddch a Asplenio cuneifolii-Quercetum petraeae ass. nova na
serpentinech. Srovnéni spole&enstev bylo provedeno numericky ordina¢ni metodou koresponden¢ni analyzy.

—
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meander above the right bank of the Jihlava River 1 km SSW of the village; 87. Mohelno, Dukovansky miyn
Nature Reserve, SW slopes above the right bank of intermittent right-side tributary creek of Mohelno reservoir
2 km SSE of the village (C); 88. Dukovany, SSE slope above the left side of the road and the bridge to
Mohelno, 1.2 km NNE of the N margin of the village. 89. Lhdnice, S slopes above the left bank of the
Jihlava River 0.3 km SE of the Mohelni¢ka mouth 1.3 km SSW of the village (C); 90. Biskoupky, slopes
above the left bank of the Jihlava River N of the bridge below the ruin of TemplStejn castle, 2.4 km WSW of
the village (C); 91. Biskoupky, slopes above the ngl-::t bank of the Jihlava River 0.8 km W of the village (C).

Appendix 3. — Header data of relevés in Tables 1-3. * — ground layer was not analysed.

Relevé Area Aspect Slope Cover (%) Altitude  Date
Nr. (m? (%) E, E, E, E, (m)
Pruno mahaleb-Quercetum pubescentis (Table 1)
1 225 S 10 40 30 50 1 300 ?
2 100 S 15 40 2 90 * 310 ?
3 400 SSw 20 60 20 100 * 280 28.7.1955
4 150 ESE 10 30 10 90 * 290 16.6.1954
5 200 SSW 10 60 1 95 * 290 ?
6 200 SwW 30 80 50 60 * 200 8.5.1991
7 100 S 20 70 10 75 * 280 10.6.1954
8 200 S 15 75 40 80 10 300 4.10.1961
9 100 S 20 70 30 25 * 300 18.5.1954
Corno-Quercetum (Table 1)
10 200 S 30 60 70 70 15 460 7.5.1991
11 400 SE 25 30 15 70 20 400 27.5.1969
12 400 w 25 70 20 80 * 420 28.5.1969
13 900 S 30 50 40 ? * 420 28.5.1969
14 300 S S 70 40 ? * 420 28.5.1969
15 450 SE 10 70 50 ? * 420 28.5.1969
16 400 SSW 5 70 50 ? * 420 28.5.1969
17 200 S 20 30 60 50 5 450 12.7.1992
18 500 S 25 30 10 100 5 450 30.6.1958
19 500 SE 20 70 20 70 0 460 3.9.1954
20 450 S 25 60 10 70 S 460 4.9.1959
21 400 N 25 60 5 100 0 480 7.10.1958
22 200 SSwW 40 30 15 95 5 420 9.1958
23 500 SSW 15 60 25 70 10 420 9.1958
24 150 SwW 20 90 20 60 10 400 29.8.1990
25 200 N 20 90 70 90 40 400 29.8.1990
26 100 w 30 40 20 95 10 280 8.5.1968
27 100 S 30 70 S 920 5 280 8.5.1968
28 70 WSWwW 20 50 30 ? 0 280 11.9.1968
29 50 WSwW 15 70 5 ? 1 280 11.9.1968
30 250 SwW 1S 50 30 ? 1 280 3.5.1969
31 100 SwW 15° 80 60 .90 1 280 26.5.1994
32 400 w 3 80 10 40 0 330 18.6.1994
33 400 w 15 70 3 30 5 280 2.5.1968
34 600 SwW 15 60 30 70 1 280 2.5.1968
1

35 300 SW 10 50 30 80 280 3.9.1968
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