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Abstract

Two geographical races have been established within the Berteroetum incanae in Europe. The Galium
mollugo race of the Berteroetum incanae is characteristic of the western part of the distribution area of the
association whereas the relevés from the eastern part of Europe are classified as the Acosta rhenana race of
the Berteroetum incanae. Adventitious Berteroetum incanae from the Netherlands has been shown to be a

separate subunit within the Galium mollugo race of the Berteroetum incanae.

Introduction

Berteroaincana is a biennial rosette herb produc-
ing a high number of viable seeds. It is a competitive
ruderal (sensu Grime, 1979). Phytosociologically it
is limited to the order Onopordetalia, and especial-
Iy the alliance Dauco-Melilotion. Communities in
which Berteroa occurs as a dominant are found in
many parts of Europe, though not very frequently.
In this paper attention will be focussed on the geo-
graphical differentiation of these communities.

* A number of phytosociological relevés has been used by
courtesy of Th. Miiller, Niirtingen, F. Runge, Miinster, V. West-
hoff, Nijmegen, H. Lienenbecker, Steinhagen, H. Passarge,
Eberswalde, W. Nezadal, Erlangen, W. Kunick, Stuttgart, F.
Griill, Brno, 1. Jarolimek and M. Zaliberova, both Bratislava.
For valuable comments on the manuscript we are indebted to V.
Westhoff, E. van der Maarel, R. Neuhdusl and J. J. Barkman.
The English of an earlier version of the manuscript has been
kindly corrected by Mr Henry Moreton.

** The nomenclature of species follows Tutin er al. (1964-1980)
with some changes according to Smejkal (1980).
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Material and methods

From Austria, Bulgaria, Czechoslovakia, Den-
mark, Federal Republic of Germany, German De-
mocratic Republic, The Netherlands, Federal Re-
public of Germany, Poland and Roumania 211
relevés of Berteroa incana communities have been
collected and combined into local rather homo-
toneous tables. With the aid of a computer these
have been arranged into a synoptic table, in which
species occur with their constancy class values. In
columns representing local tables with less than 5
relevés the species are indicated by their real pres-
ence values. Condensed local tables (constancy
values only) have been added to the synoptic table
afterwards.

Syntaxonomical handling was accomplished by
traditional methods of the Braun-Blanquet ap-
proach (Braun-Blanquet, 1964; see also Westhoff &
van der Maarel, 1978). The columns in the table
have been ordered from west to east in Europe.
Centaureo diffusae— Berteroetum tables were added
at the end of the synoptic table.

The numerical handling of the data includes nu-
merical classification and ordination techniques.
Ward’s method (WM; Sum-of-squares clustering



126

sensu Orloci, 1967) and Complete linkage cluster-
ing (CLC; see Sneath & Sokal, 1973 for details)
have been adopted as numerical classification me-
thods. The original abundance and cover values of
the Braun-Blanquet scale have been transformed
according to ordinal transformation of van der
Maarel (1979). The computation was performed
with the CLUSTAN 1C package of Wishart (1978).
Euclidean distance (ED) with WM and Similarity
ratio (SR) with CLC (see Wishart, l.c. for further
information) were used as resemblance functions.
Reciprocal averaging (RA; Hill, 1973, program
DECORANA, Hill, 1979) is the ordination tech-
nique used. Comparisons between classifications
have been performed using Goodman-Kruskal
coefficient of association (Goodman & Kruskal,
1954) and the program GOODM (Goldstein & Gri-
gal, 1972).

Results

Syntaxonomy

On the basis of the Braun-Blanquet approach
two associations were established within the en-
semble of Berteroa incana communities (Table 1
see Appendix}): Berteroetum incanae Sissingh et
Tideman in Sissingh 50 and Centaureo diffusae-
Berteroetum Oberdorfer 57.

Stands of the Berteroetum incanae are usually

dominated by Berteroa incana, sometimes also by
Acosta rhenana (in eastern Europe). They have two
or three layers. Besides the dominating species also
Plantago lanceolata, Reseda lutea, Silene alba,
Echium vulgare and Lolium perenne form the
upper herb sublayer. Some grasses reach as high as
I m (Agropyron repens, Arrhenatherum elatius)
and locally form another, third, rather loose sub-
layer. Some other tall herb species are found either
in a vegetative stage (rosette) of the specimens of
lower vitality. The lowermost sublayer is composed
of dwarf or procumbent herbs as Medicago lupuli-
na, Alyssum alyssoides, Sedum sexangulare and
Arenaria serpyllifolia. In some place also a moss
layer is found, usually including Bryum argenteum,
Brachythecium albicans, Hypnum vaucheri and
Rhacomitrium canescens.

The Berteroetum incanae colonizes well-drained,
warm sandy to loamy (loess) soils of moderate ni-
trogen supply. The community occurs in very spe-

cial habitats in the western part of its area, where it
is restricted to docks and railway stations and more
or less dependent on the steady supply of adventi-
tious species. Originally, the community was des-
cribed from tips near corn-mills in the south and
southeast Netherlands. Recently it started spread-
ing here along roads on sandy soils. On sandy soils
it also occurs in Lower Saxony, the northern part of
Franconia, Brandenburg and Mecklenburg. The
habitats of the Berteroetum incanae in eastern Eu-
rope are more diverse. They are most frequently
found on moderately alkalic soils along roads, on
abandoned places of various origin, very often on
loess slopes and river dykes or in limestone quarries
(Mucina, 1981b).

Berteroaincana is considered the only character-
species of the association Berferoetum incanae,
with its optimum fidelity in western Europe.
Though not dominant, Berteroa incana is quite
common in other Dauco-Melilotion and Onopor-
dion communities in eastern Europe (e.g. Gutte,
1972; Gutte & Hilbig, 1975; Ke¢pczynski, 1975;
Czaplewska, 1980; Mucina, 1981a, b).

According to the geographical variation the
community can be divided into two subunits. The
Galium mollugo race is characteristic of the
northwestern part of the area (The Netherlands,
Denmark, northern and western parts of F.R.G., a
part of East Germany). Holcus lanatus, Cerastium
arvense, Carduus nutans, Lamium album, Senecio
vulgaris etc. are differentials for the unit.

The Acosta rhenana race, from Czechoslovakia,
Poland, Hungary and the Balkans, is differentiated
by a large number of species, particularly of (sub)-
continental distribution (Table 1), many of which
are shared with the Centaureo- Berteroetum.

Since all differential species except Cichorium
intybus and Crepis rhoeadifolia have their sociolog-
ical optimum in other syntaxa than in the Dau-
co—-Melilotion alliance, the units discussed here are
not considered as regional associations, but as geo-
graphical races (sensu Oberdorfer, 1957, 1968;
Werger & van Gils, 1976; Westhoff & van der Maa-
rel, 1978).

In western Europe the Berteroetum incanae oc-
curs in contact with Arrhenatheretalia communi-
ties, whereas in eastern Europe 1t is more frequently
found in contact with the Festuco-Brometea and
Sedo-Scleranthetea (Festucetalia valesiacae and
Sedo-Scleranthetalia).




As a rule the dominant species of the Centaureo
diffusae-Berteroetum is Acosta diffusa (= Centau-
rea diffusa), Berteroa incana being a sub-dominant.
The stands of the community are rather large in size
(Oberdorfer, 1957), and rather open (50% average
cover (Seybold & Mailler, 1972).

The community occurs in particular along rail-
ways and at railway yards, on well-drained sandy
soils with high amounts of ash and dross (Gutte &
Hilbig, 1975; Sowa, 1975). As the sites are exposed
to direct sun irradiation, the temperature of the
substratum can become rather high. This favours
not only the dominance of Acosta diffusa, but also
the occurrence of other adventitious species as Li-
naria genistifolia, Psyllium scabrum, Salsola kali
subsp. ruthenica as was observed in West and East
Germany (Oberdorfer, 1957; Gutte & Hilbig, 1975).
All these species are known to be thermophilous.
The community as a whole seems to be adventitious
throughout its distribution area.

Synecologically, the community is related to the
group of communities dominated by Salsola kali
ssp. ruthenica, Psyllium scabrum and Corisper-
mum species. According to Oberdorfer (1957) there
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are syndynamical relations between the Centaureo
diffusae- Berteroetum and the Festuco-Sedetalia
and Festuco-Brometea. The Centaureo diffusae-
Berteroetum is documented from West Germany,
West Berlin, East Germany and Poland (see Ap-
pendix). Acosta diffusa is a regional character-spe-
cies of the association. Differential species against
the Berteroetum incanae include Psyllium sca-
brum, Lepidium densiflorum, Oenothera parvifio-
ra and Herniaria glabra. The segregation is streng-
thened by the absense of differential species against
the Berteroetum incanae (Silene alba, Dactylis
glomerata, Urtica dioica etc.). This group is largely
composed of nitrophilous and mesophilous species,
mostly of Arrhenatheretalia and Sisymbrietalia.

Cluster analyses

The first cluster dichotomy of WM (Fig. 1) splits
the Dutch relevés of Sissingh (1950) and the rest of
the material. Phytosociologically cluster H repres-
ents the Berteroetum incanae relevés on which the
original description of the syntaxon has been based.
The second dichotomy yields two clusters: D and B.
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Fig. I. Dendrogram of Ward’s clustering method. Only the upper part of the hierarchy is shown (starting with 26 clusters). The numerals
below the dendrogram indicate: total number of relevés, No. of the western race relevés, No. of the eastern race relevés, No. of the
Centaureo- Berteroetum relevés in a starting cluster resp. B - the mixed cluster of the eastern and western race records; CB - the
Centaureo—Berteroetum cluster; WB — the cluster of intermediate local tables (Berlin, Bavaria, etc.); H - the cluster of records from The

Netherlands.
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The former one is composed of two subclusters, viz.
CBand WB. The cluster CBis entirely composed of
the Centaureo diffusae—Berteroetum relevés. It
comprises 90% of all Centaureo—Berteroetum re-
levés analyzed. The dendrogram branch 17 repres-
ents the Centaureo-Berteroetum from a part of
Poland (the district of Lublin and the surroundings
of Lodz), the others within the cluster CB are com-
posed of relevés coming from Wroctaw (Poland),
West Berlin and southern F.R.G. The cluster WB
comprises two local tables of the Berteroetum inca-
nae s.str., namely those from West Berlin (the
branches 20, 21; Fig. 1) and Bavaria (the branches
22,23; Fig. 1). These correspond to the columns 14
and 1! of Table | resp. The tables come from the
region where the two races of the Berteroetum in-

canae co-occur. Nevertheless, according to the
overall floristic composition these local tables have
been placed into the eastern race of the Berteroetum
incanae.

The largest cluster B is a mixture of relevés of
both Berteroetum incanae races. From the phyto-
sociological point of view a somewhat clearer pat-
tern arises on the level of the subclusters By, B, and
B; within B. Cluster B, although composed mostly
of the eastern race relevés, remains heterogeneous.
Cluster B, is homogeneous. Cluster B; is also hom-
ogeneous.

The pattern in the WM dendrogram on the 4-
cluster level, reasonably corresponds to that of the
CLC (Fig. | and 2, Table 2).
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Fig. 2. Reciprocalaveraging ordination plane (1st/2nd axes). Full circles - E race; empty circles - W race; asterisks - Centaureo-Berte-

roetum.



Table 2. Goodman-Kruskal comparisons of classifications of
the Berteroa incana communities

1 2 3
1 Syntaxonomical classification X 0.395 0.400
2 Complete linkage clustering X 0.727
3 Ward’s method X

Ordination

An ordination of the total data set produced a
typical horseshoe on the ordination plane of axes 1
and 2. The bulk of relevés have been concentrated
around the joining of the two wings of the horse-
shoe. The wings themselves include outlying Cen-
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taureo- Berteroetum respectively of Acosta rhe-
nana-dominated relevés. After removing the out-
liers the subsequent ordination revealed a much
clearer pattern. Some of the Centaureo-Berteroe-
tum relevés are outliers being scattered along the
positive side of axis 2. The geographical races of the
Berteroetum incanae are separated along a diago-
nal (Fig. 3). The relevés from The Netherlands are
separated from the Acosta rhenana race along ax-
is 1. The remainder of the western material is more
or less separated from the eastern one along axis 2.
There is an overlap between the races along axis 2,
whichcorrespondsto theexistence of mixed clusters,
as depicted in Figures 1 and 2.

The data used for the numerical analyses are
scattered throughout central Europe approximate-

O

Fig. 3. Reciprocalaveraging ordination of the Berteroetum incanae localtables. The centroids of the local tables are plotted. The solid
and dashed lines represent geographical longitude and latitude resp. Full squares - E race; empty squares - W race; |, 2 - the
Netherlands; 3 - Westfalen; 5- Karlsruhe; 6 - Bielefeld; 7 - Bremen; 8 - Maindreieck near Ochsenfurt; 9 - Braunschweig; 10 - Hagenow,
Schwanenbeck-Alpenberge, Berlin; 12 - Bamberg, Redniztal in Bavaria; 15 - Brno; 16 - Niederdsterreich, Burgenland; 17 - Bydgoszcz;
19 - western Slovakia; 20 - Bratislava; 22 — the Vychodoslovenska Nizina Lowland.
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Fig. 4. Dendrogram of complete linkage clustering. For further explanation see Figure 1.

ly within the range 53°N to 48°N and 5°E to
22 °E. It might seem that the area of the Berteroe-
tum incanae in Europe is much larger in west-east
i direction than in the south-north one, but the
community is also reported from Bulgaria (Table 1,
column 24) and Sweden (Olsson, 1978).

The values for N latitude and E longitude for the
local tables of the Berteroetum incanae s. str. show
a diagonal isoline pattern (Fig. 4). The tables from
Bavaria, Brandenburg, the surroundings of
Braunschweig and Berlin (Table 1, columns 8-14)
are considered ‘transitional’ as they are found
where the races meet (Fig. 4). The distribution of
the Berteroetum incanae in Europe is not continu-
ous although the two races are not separated by a
gap. There is a transitional zone between 10° to
13 °E and 49° to 52 °N where representatives of the
races CO-OCCUT.

If we compare the RA-diagram with the WM
dendrogram we find that the first WM dichotomy
corresponds to the segregation of the clusters along
axis 1, and the second one to the segregation along
axis 2 (cf. Figs. 1 & 3).

Discussion

There are two general opinions concerning the
width of the Berteroetum incanae as a syntaxon. A
‘narrow’ concept is promoted by Westhoff & den
Held (1975), Passarge (1964), Pop & Hodisan
(1970) and to some extent also So6 (1973) and
Mucina (1981b). In this conception the Melandrio-
Berteroetum (a synonym of the Berteroetum inca-
nae), Verbasco-Berteroetum Passarge 1957, Cen-
taureo diffusae-Berteroetum, and some times also
the Rorippo pyrenaicae—Berteroetum Pop et Hodi-
san form a group of vicarious associations (Pas-
sarge, 1964) or better: an association group (sensu
Westhoff & van der Maarel, 1978). Seybold &
Miiller (1972) representing a ‘broad’ concept in-
clude not only the Verbasco-Berteroetum and Cen-
taureo—Berteroetum, but also the Verbasco-Chon-
drilletum Tillich 1969 into the Berteroetum incanae
s. I. Our current opinion is intermediate to the
extent that we regard the Centaureo-Berteroetum
as a separate association. This distinction is kept
also by German and Czechoslovakian authors
(Oberdorfer er al., 1967, Oberdorfer & Miiller,
1979; Hejny et al., 1979). Most of the Centaureo-
Berteroetum relevés come from Poland. This might



be a reason why traditionally the relevés of the
Berteroetum incanae s.str. are classified under the
Centaureo- Berteroetum (Kgpczynski, 1975; Cza-
plewska, 1980). The Verbasco-Berteroetum and
Rorippo-Berteroetum could not be recognized in
the synoptic table as separate associations, thus
they were included into the list of synonyms of the
Berteroetum incanae s.str. The Melandrio- Berte-
roetum and Verbasco-Berteroetum associations
are included into the western race of the Berteroe-
tum incanae, whereas the Rorippo-Berteroetum
association is placed within the eastern race of the
Berteroetum incanae. The Cynoglosso-Berteroe-
tum (Olsson, 1978) from southern Sweden could
not be included in the synthesis because a different
sampling technique was used. Because of the lack of
relevés from Hungary and the Balkan Peninsula we
could not confirm the Centaureo micranthae- Ber-
teroetum (Ubrizsy, 1955; see also So0d, 1971; Mitite-
lu & Barabag, 1972) as a regional association.
Ubrizsy in S06(1971) mentioned Cephalaria trans-
silvanica as a character-species of the latter unit.
The one relevé from Bulgaria (Table 1, column 24)
contains a number of submediterranean species. A
reconsideration of the syntaxonomy of the Berte-
roa incana-dominated communities in Bulgaria
may be appropriate if more material is available
(sée also Mucina, 1979).

Since the first descriptions (Westhoff er al., 1946;
Sissingh, 1950; Lebrun et al., 1949; Oberdorfer,
1957), as early as 1966, (Ubrizsy, 1955; Passarge,
1964; Sod, 1964; Gutte, 1966) the Berreroa incana
communities have been assigned to the Onopor-
dion acanthii. Later, after Gors (1966) had de-
scribed the Dauco-Melilotion, German and Cze-
choslovakian authors considered them as members
of this newly described alliance (Seybold & Miiller,
1972; Oberdorferer al., 1967; Oberdorfer & Miiller,
1979; Hejny et al., 1979; Gutte, 1972; Gutte & Hil-
big, 1975; Mucina, 1981b). Only Westhoff & den
Held (1975), and Polish, Roumanian and Hungar-
ian authors still hold to the idea of the Onopordion
acanthii as being the higher syntaxon of the Berte-
roetum incanae (cf. Pop & Hodigan, 1970;
Fijatkowski, 1971; Mititelu & Barabag, 1971, 1972;
Rostanski & Gutte, 1971, K¢pczynski, 1975; Cza-
plewska, 1980). Until now the Dauco-Melilotion
has not frequently been used in Poland, Hungary
and Roumania. The description of a separate al-
liance Berteroion incanae by Radke (1979) is not
supported by data.
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The lower-ranked syntaxa described within the
Berteroetum incanae s.str., namely the Berteroe-
tum incanae medicaginetosum and typicum of Sis-
singh (1950), the Berteroetum incanae, typical var-
iant, and the variant with Salvia nemorosa of
Mucina (1981b) and the Berteroetum incanae ro-
rippetosum pyrenaicae of Pop & Hodisan (1970),
seem to be of very local importance. Like the race of
Salsola kali of the Centaureo—Berteroetum (Gutte,
1972) they do not represent separate units in the
synoptic tables.

Comparing both races of the Berteroetum inca-
nae in terms of species diversity one recognizes a
more general pattern, with a higher species diversity
and higher number of plant associations per al-
litance towards southeastern Europe. This has also
been noted within the Malvion neglectae and Ono-
pordion acanthii (cf. Mucina, 1979, 1981a). This
holds also for natural vegetation types, e.g. when
comparing (sub)alpine chalk grasslands or beech
woods of central Europe to those of the Balkan (see
Neuhiusl in Dierschke, 1981). The causes of this
phenomenon have not been appropriately evaluat-
ed yet. One could look for causes in dramatical
florogenetical processes during Pleistocene glacia-
tion which, gave origin to various floral refugia in
eastern Europe, and to diversification centra of
species. Diverse flora migration routes in the Holo-
cene and a lower intensity of human impact upon
the landscape in eastern Europe as well as a diversi-
ty of stands may also be considered.

A question may arise while inspecting the den-
drograms why the first dichotomy does not corres-
pond to the division into the Berteroetum incanae
and Centaureo—Berteroetum. The Centaureo—Ber-
teroetum appeared closer to the eastern race of the
Berteroetum incanae and seemed to be rather a
subunit of the eastern race than a separate associa-
tion. Nevertheless, the Centaureo—Berteroetum is
considered an association due to the high fidelity
value of Acosta diffusa. The species, however, is
weighted by SR the same way as any other discrim-
inant character. Although there are many good
discriminant characters (differential species) be-
tween the Berteroetum incanae and Centaureo-
Berteroetum, the eastern race of the Berteroetum
incanae and Centaureo- Berteroetum, have a lot of
species in common, since the distribution areas of
both phytocoena are largely the same.

The comparisons between the results of the nu-
merical and syntaxonomical classifications, respec-
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tively (Table2), yield rather low resemblance
values. The differences might be explained by (1)
differing classification criteria adopted in both ap-
proaches, the weighting of certain species (see the
preceding paragraph), and (2) by the fact that the
numerical classifications are based on relevés whe-
reas the syntaxonomical treatment is based upon
local tables.
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Table 1. Berteroetum incanae and Centaureo diffusae- Berteroetum in Europe.

Tarle 1,
| No. af cal.e T2 3 . s & %3 3
No. of relevés 15

? Jerteroa ivcana T N T R

Westemrace of Zerteroetom incatae (2):

Holcos lanates 1
Cerastium arvense Iy
Carduus "Ltans -
Lamium alhum .
Senecio vulgasris 1
Carex areraria .
Galium molligo agg. 1.
Chemaeplium officinale I .
Vernascum thapscs It T

I11

Easterr race of Serteroetur itcanae (0):

konlrauschia prolifera e e e
Vicia angustifalia e e e e
Chondrilla juncea Ce e e
€repis biernis Ce e e
Coronilla varia

Trifolium pratense

Leontodar hispidus

Crepis rhoeadifolia .
Crepis capillaris .
papaver dubium .
Achillea pannarica . .
Lepidium campestre ce e e
Sisymorim oriertale e e e
Cyrodon dactylar Ce e e

Eastern race + Cert.-Bert. (D):

Acosta rhevana . . . . - . .
Carduus acenthoides Ce e e e e
Cichorium intybus .
silene vulgeris Lo
Lactuca serriola .
Saporaria officinalis
solideqo caradensis
Tussilago farfara
Lepidium rucerale
' Calamagrastis epigeias
Diplataxis muralis
Lotus corniculatus .
Jacea vulgaris .
Erigeron acris co .
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Pimpirella saxifraga
Fesbuca rupicola
salsala ruthenica
Qropordum acanthiom
Oenothera rubricaulis
Amaranthus retroflexus
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fentaureo-Berteroetum (D)

Psyllium scabrum O I S 1 S
Lepidium densiflorum e e S O 64
Ceratadon purpureus O S T S 43
Oenothera parviflora D I
Herniaria glabra e I S ¢
Berteroetum incanae (D):

Silene alba v 111 1 . . 1y . 3y v I mruar ., . . III . I 11 Iz .. . . . . I
Dactylis glamerata 11 t+ . 2y 2z 2 y i Iy . . . IIIII IIIII T 3% L . *|2 . . . . .
Urtica dicica I I . . « I o . & III « « o« 1 « « I I T .+ . T 1 .i. .« .+ .+ . .
Archenatherum elatius 1 o1 . . o Iy . 1L . I II . I .11 . . II I 1 . . .. . 1 . . .
Acetosa vulgaris A S s O o S
Krautia arvensis e S S S S Y 1
Descurainia sophia I I . . . 1 . . S & S e .
Cardaria draba S T S S T Ce .
Galium verum IV . e e e . P T e
Geranium pusillum 63 S T O S S T
Atriplex pstula TT 11+ o« o I o 2 o « I1 & & & & & . . I T 1 . oo
Poa annua I T & « o I & o « o = o « 1 + 1111 . .+ . « « | « o . . 1
Equisetum arvense I 11 2 1 . I . .« LI . I1 I « « I I « « « « <« o o« « « + o1
Cyanus segetum S S P S P N
Raphanus raphanistrum S R & T S P PI U S
Sanchus arvensis NS SPUNS ST IR SR PONN
Stellaria media T 4 e S T R
Medicago sativa 2 & S S T T
Hypericum perforatum 1omi . 1 . I1 . .11 1 . 1D 11 . 1 . o D T oL Al e
Tithymalus cyparissias O 2 S & e A S I R
Acetosella vulgaris Tt . . . I . . 10T TILIINIIT . . . . 1. .o v T2 e ..
Trifolium arvense & T & S 1Y S R S S S I T
Chrysaspis campestre D T e
Dauco-Melilotion

Anchusa officiralis T . .+ 1 .« . . 3 . I .11 . . . .11 s 1 T S T B
Daucus carota « . 1 . &t IIT . . I . IIFII IV Iv 3 1y . 1I mrIir . 1 . . 2 1 ¥ 2 . .
Echium vulgare 1 1 . . & I . 1 1 1111 mr1 , . Iv Uit ImImr o122 . & . M 2 II I
Linaria vulgaris iIm 1 . . 411 . 2 I . 1 . .oir3 r . . LI . . 2 . 3 . T . . 1
Melilotus officinalis My . » » 11 . o I « « I . 1 & 1w 1 . T Imr . . . .+t . I . . .
Melilotus alba . « . . 211 . . 1 . 111 1 1 2 . DINlT . .11 1 . . . IIT 1 T I
Oenathera bienris 1 . . . 31 . . Yy Il w voIr. 1 .M. . ... . 3 2 I L T .
Reseda lutea I 11 . . 4 I . 111 .« « . . 1 oI . & IIID ... b VT
Potentilla intermedia S PP SRS AU I
Picris hieracioides S T 5 S S e - S R S
Acetosa thyrsiflora 2 S & ¢ S & A T I
Tragopogon dubius 2 S S T S T
Verbascum densiflorum S T LI L ..
Medicago varia S S < S
Yerbascum phlomoides . . . . . PO . . IIT . N . . . P . . . . . . . B 1 .

Crepis polymarpha 1 (5,25); Crepis tectarum I (17), I1I (28); Erigeron annuus I (20), 1 (26); Isatis ti nctoria 2 (5), 1 (25); Denotnera depressa I (22),
1I (30); Odontites vulgaris II (22); verbascum nigrom I (6,10); Crepis setosa I (20); Oennthera chicago gnsis 1 (13); Oenothera hoelscheri 1 (27);
Onopordion acanthii:

Artemisia absinthium I I . « 2 . + « <« 4 + + + I . .oImrop o .1 . * 2 . . 111
Reseda luteola D S S R S SR

Hyuscxamus niger I (2,19); Lapp.la squarrosa I (19),2 (23); Vertascum blattaria 1 (19),1 (25); Lavatera thuringiacal (22); Marrubium peregrirum I (16)
Marrubium uolgare' I (i0): Nepeta cataria 1 ¢2); Stachys germanica 1 (23); Xeranthemun anmuom 1 (21); Cota austriaca b (21)

Artemisietea vulgaris

Artemisia vulgaris I I 2 1 4 oy 1 4 W v v ¥ vy III & 111 v v II v 2 II . 18 2 IV 3, 1
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Rubus ceesius T S T T I T

Carduus crispus IT (9), I (19); Lapsana comunts | (19), 1 (20); Antnsiscus sylvestris 1 (19); Arctiun lappe T (17); Armoracia rusticama I (13); Calyste-
gia sepiun I (19); Chaerophyilim temulum I (10); Chelidonium majus 1 (16); Conium maculatum I (1) DiPs acus laciniatus 1 (19); Echinops shaeroceptalus

1 (19); Geranium pyrensicum 1 (20); Helianthus tuberosus 1 (24), 1I(11); Leonurus cardiaca I (3u) ; Tor ilis japonica 1 (4); Sileme dioica 1 (3); Solanum
dulcemara I (16); Malva sylvestris 2 (7), 1 (24)
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Amaranthus albus 1 (22,28); Rmbr051a artemisiifolia I (1,2); Atriplex acuminata 1 (8,25); Buﬂ)as grient alis I (7), 5 (23); Erucastrum gallicum 3 (), 1 (25);
Erysimum cheiranthoides 1 {6), 11 (17); Tithynalus heliokcapius 1 (12,19); Tithymalud peplus 1 (12,19); Galeopsis tetrahit II (6), I (18); Geranium colum-
binum 1 (8), T (16); LEpidlum vlrglnlcum 1 (1), IIT (12) Matricaria recutita I (1,30); Pers)caria macu leta I (1,17); Solanum nigrom IT (1), III (28): Urtica
urens 1 (1,2); Xanthium strumarxum I (17, 30), Aethusa C%naplum 1 (1); Amaranthus powellii  (2); Atripl ex oblomgifolia 1 (26); Chenopodium strictum I (22);
Diplotaxis viminea I (12); Eragrostis minor I (22), 1 (21); Fumaria vaillantii I (19); Galinsogh urtici ggyjum 1 (12); 1va xanthiifolia T (28); Setaria glau-
ca III {22); Portulaca oleracea 1 (21);

Secalietes:

Apera spica-venti T 1 4 o« 4 4 . oI . .V oy Il . . . vo.oToo. ... . T2
Anthemis arvensis I 1 . 1 . - . . . . . . . . . .1 . . - . .2 . . . - . < I
Papaver rhoeas S S A S S T S
Viola arvensis S N T T L
Allium vireale 1 (1,2); Avena fatua 1 (7), I (19); nge la arvensis ; (19,22); Papaver argemane 1 (7), 112); vieia villosa T (13,20); Chamaepitys trifida
1 (19); Anagallis arvensis I (12); Aphanes arvensis I (12); Camelina microcarpa I PSS Eineline satiba 1 (28); Cansolida regelis 1 (19); Wickxia elatine

T (283; Kickxia spuria 1 (19); Lathyrus tuberosus I (19); Linaria arvensis T (19); Neslia paniculata 2 (23)Nonnea pulla T (19); Silene noctiflura I (28)
Stachya annus I (19);



Agropyretea repertis

Poa compressa
Carex hirta
Tithymalus esula
Falcaria v.lgaris
Cata tinctoria

Plantaginetea majoris:

Polygonum svicalare agg.
Plantaga major

Rumex crispus
Scorzoneroides autumnalis
Agrostis stolonifera
Potentilla reptans
Pulygonum arerastrum

Glechoma hederacea I (1,22); Inula oritannica I (28); Matricaria suavealems I (17); Mentha longifolia 1

chellum 1 (217; Argentira anserina 11 (30); Patentilla supina I (19); Prunella vulgaris IIT (30);

Convelvula-Chenopad’ea:

Elytrigia repens
Convalvulus arvensis
Chenopadium album
Capsella bursa-pastoris
Matricaria perforata
Cirsium arvense
Fallopia convolvulus

Molinio-Arrhenatheretea:

Achillea millefolium
Plantagn lanceolata
Trifolium repens
Taraxacom sect. Uilgaria
Lolium perenns

Pos pratensis

Pastinaca sativa
Agrostis tenuis

Festuca ruora
Hypochoeris radicata

Anthoxanthum odoratum 1 (1), II (6); Campanula rotunai
altum I (16,19); Poe palustris 1 (19,22); Tragopogon
sis 1 (23); Leucanthemum vulgare agg. 1 (23); Phleum
1um T (22); Veronica chamaedrys 1 (30); vicia sepium

Featuco-Brometea:

Eryngium campestre
Artemisia campestris
Poa angustifolia
Medicago falcata
Pilasella sp. div.
Festuca ovina
Salvia verticillata
Salvia nemorosa
Erysinum diffusum
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(23); Pogospermum laciniatum I (19); Centaurium pul-
Ranun eulus repens T (1), 1 (4); Rumex triangulivalvis 1 (2);
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folia I {1), II (2); Cerastium holosteoides 1 (23), II (28); Festuca pratensis I (6}, 1 (27); Galium

pratensis I (9); Agrostis gigantea 1 (26);

ellis perennis 1 (30); Geranium molle I (1); Lathyrus praten-

pratense I (19); Pimpirella major I (16); Poa trivislis I (1); Rorippa pyrenaica 2 (23); Thymus serpyl=-
1 (22); vicis craccal(16,20);
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c e e e

Tithymalus waldsteinii 1 (20,28); Hieracium umbellatum 1 (6,28); Linaria

1 (27); Taraxacum sect.Erythrosperma I (1,2); Verbascum lychnitis 1
chica T (19); Carex humilis I (19); Colymbada scabiosa I (16); Tithymalus seguierianus](e); Festuca
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(5,25); Achillea collina I (19), 2

(20); Potentil la arenaria I

4
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(28,29); Scabiosa
(21); Asperagus officinalis I (9); Asperala cynan-
pseudovina 1 (22); Festuca tenuifolia I {(1); Festu-
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ochroleuea I (19),

ca trachyphylla I (19); Leontodon incarus I (19); Linum austriacum I (19); Onobrychis arenaria I (19); Onanis repens 1 (8); Plartago mediz 1 (23); Ranuncu-

lus bulbosus 1 (2); Sanguisorba mirar I (19); Sérecio jecobea 1 (10); Silene atites I (22); Tragopogon
Pseudolysimachion spicatum I (18);

Sedo-Sclerantheteas:

Erodium cicutarium
Sedum acre

Bromus mallis
Anisantha tectorum
Arenaria serpyllifolia
Potentilla argertea
Serecio viscosus
Vicia hirsuta
Anthemis ruthenica
Bromus squarrosus
Scleranthus annuus

oriertalis I (18); Verbasc.m austriacum I (16);

Viola saxatilis 2 (23); Medicago minima 1 (21); Leopoldia comosa 1 (21); Artemisia austriaca 1 (21);
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Acings arvensis I (19, 29); Alyssum alyssoides I (19,29); Arabidopsis thaliama I (12), 1 (26); Cardami mopssare~osa I (14), 2 (23); Helichrysum arerariim
I (13,17 Scleranthus annuus I (12), 1 (23); Armeria elongata I
1 (23); Poa bulbosa 2 (21); Phleum bertoloni I (2); Hylotelephium maximum I ( 3); Sedum sexangulare I (12); Valerianmella dertata 2 (23); Veronica arvensis
2 (23), 1(21); v.lpis bromoides I (28); Vulria myuros 1 (24), 2 (21):

(12); Cerastium seminecandrum I

)

Other species (Trifolio-Geranietea, Thlaspietes rotundifolii, Rhamno-Prunetea, Uuerco-Fagetea and others):

Corynepher.s canescens 1 (17); Draba nemoralis

Epilobium angustifolium 1 (7), I (9); Linaria repens I (5), 1 (25); Rosa canina I (14, 19); Sambucus nigra I (1,16); Agrimonia eupataria I (21); Ailanthus
altissima juv. I (20); Arctium sp. 1 (27); Aster sp. I (28); Avena sativa I (19); 8romus sp. 1 (19); Clems tis vitalba I (20); Cliropodium vulgare I (16);
Crepis sp. 1 (19); Fragaria viridis I (19); Helianthus annuus I (28); Helianthus sp. 1 (13); Hieracium caespitosum I (28); Halcus mollis I (1); Inula cony-

za 1 (16); Juglans regis I (19); Lathyrus sylvestris I (7); Mentha sp. 1 (28); Uenothera ammophila I (28)

Origanum vulgare I (20); Dxybaphus nicteginea

1 (2); Resede gracilis 1 (5); Robinia pseudacacia I (20); Rubus fruticosus agge I (20); Panicum miliaceum 1 (7); Pinus sylvestris 1 (9); Potentilla erecta
11 (30); Prumus avium I (19); Prunus sp. I (23); Syringa vulgaris I (16); Taraxacum obliguum 1 (28); Trif olium medium I (15); Veranica sp. I (20); Vicia

tenuifolia I (2U); Achilles coarctata 1 (24); Anchusa barreleri 1 (24); Sileme longiflora 1 (24);

Bryophyta:

Musei irdet.
Bryum argenteum

.1
III 1V .

I .

. v .

Abietinella abietima

I (19); Tortula muralis

Brachythecium albicans 1 (2), 2 (27); Brachythecium sp. I (1,22); Pohlia sp. II (1), T1I (2); Aloina rigida III (30); Bartula convoluta I (30); Bryum
caespitlcium 2 (27); Campylium chrysophyllum 1 (30); Hypnum vaucheri I (19); Anacamitrium canescens T (1)
)

11 (30);

Bryum badium I (20

Berteroetum incanae, Galium mollugo race:
1. Sissingh (1950), The Netherlands, 15

2. Sissingh (1950), The Netherlands, 7
3. Runge (unpubl.), Westfalen (F.R.G.), 3

4. Westhoff (unpubl.), Molsbergen (Denmark), 1
5. Th. Miiller (unpubl.), Ulm, Soflingen, Krs. Ludwigsburg (F.R.G.), 4
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6.
7.
8.
9.
10.

Lienenbecker (1968, unpubl.), vicinity of Bielefeld (F.R.G.), 9
Hiilbusch & Kuhbier (1979), Bremen (F.R.G.), 2

Ullmann (1977), Maindreieck near Ochsenfurt (F.R.G.), 3
Brandes (1977, unpubl.), vicinity of Braunschweig (F.R.G.), 11
Passarge (1959), Brandenburg, Ost-Mecklenburg (G.D.R.), 11

Berteroetum incanae, Acosta rhenana race:

1.
12.
13.
14.
15
16.
17.
18.
19.
20.
21.
22.
23.
24.

Nezadal (unpubl.), Rednitztal near Niirnberg (F.R.G.), 5

Brandes (unpubl.), Bamberg (F.R.G.), 6

Passarge (1964, unpubl.), Hagenow, Schwanenbeck-Alpenberge, Berling (G.D.R.), 7
Kunick (unpubl.), West Berlin (F.R.G.), 5

. Gritll (1982), Brno (Czechoslovakia), 4

Forstner (unpubl.), Niederésterreich, Burgenland (Austria), 7

Kgpcezynski (1975), Bydgoszez (Poland), 15

Czaplewska (1980), Aleksandrowie Kuj., Ciechocinek, Nieszawa, Wroclawek (Poland), 8
Mucina (1981b, unpubl.), the western part of Slovakia (Czechoslovakia), 21

Jarolimek (unpubl.), Bratislava (Czechoslovakia), 20

Mucina (unpubl.), the southern part of the Podunajska Nizina Lowland (Czechoslovakia), 4
Mucina & Zaliberova (unpubl.), the Vychodoslovenska Nizina Lowland (Czechoslovakia), 10
Pop & Hodisan 1970, Valea Somegului Rece (Roumania), 2

Mucina (unpubl.), Melnik (Bulgaria), 1

Centaureo diffusae- Berteroetum:

25.
26.
27.
28.
29.
30.
31.

Oberdorfer (1957), Karlsruhe, Mannheim (F.R.G.), 2
Th. Miiller (unpubl.), Krs. Ludwigsburg (F.R.G.), 2
Kunick (unpubl.), West Berlin (F.R.G.), 2

Gutte (1966), vicinity of Leipzig (G.D.R.), 10
Rostanski & Gutte (1971), Wrockaw (Poland), 4

Sowa (1971), £6dz, Tomaszéw Mazowiecki (Poland), 5
Fijatkowski (1978), woj. Lubelskie (Poland), 5




