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ABSTRACT - The vegetation databank established by our working group covers the classes Festuco

Brametea. Koelerio-Corynephoretea, and Trifolio-Geranietea sanguinei in the Nordic and Baltic
region. i.e. NE Germany, Denmark, Norway, Sweden, Finland. N Poland. Lithuania, Latvia,
Estonia. and NW Russia. We aim to use these data to develop a consistent supra-national phy~

tosociological classification of these xerothermic vegetation types in the study area and to analyse
their biodiversity patterns. Up to now, we located some 12,500 releves meeting our criteria, and
more than 3,500 of them have already been included in the databank. We give an overview of the
properties of these releves as regards coverage of syntaxa and countries, source types, plot sizes,
and cryptogam treatment. We also present first analyses for the basiphilous semi·dry grasslands
(Brachypodietalia pinnati) within the Festuco-Brometea. For this group of communities, many



different and incompatible classification schemes have been proposed. We givc an overview of
the alliance and a<;sociation names that have been in use for them in the study area, accompanied
by a nomenclatural assessment. The releves presently included in the databank havc been tenta
tively assigned to those vegetation classes whose diagnostic taxa were prevailing. Accordingly,
morc than 2,000 releves have been placed in the Festuco-Brometea. These show considerable
floristic differenccs compared to stands of the southern temperate pinnatl
alliances Rromion erecti, Cirsio-Brachypodion pinnati, and Agmstion The presence
degrees of Avenula pratensis and Homalothecium luteseens, for instance, are significantly
increased in the study area, and those of Festuca rupieola and Euphorbia cyparissias decreased.
An analysis of the species-area relationship yielded a power function with z = 0.09 which is con
siderably lower than increments determined by nested-plot analyses of this community type, indi
cating the probable incompleteness of the species lists for many of the larger plots. Finally, we
give an outlook on the future objectives of the working group.

KEY WORDS - Biodiversity, dry grasslands, Festuco-Brometea, Nordic and Baltic region, syntaxono

my. vegetation databank

INTRODUCTION

Dry grasslands are, for the most part, semi-natural plant communities commonly
developed as a result of low-intensity agriculture in former times, and they are now
highly endangered (Poschlod & WallisDeVries, 2002). They host a considerable pro
portion of Europe's biodiversity (e.g. Korneck, Schnittler, Klingenstein, Ludwig,
Takla, Bohn & May, 1998). For both reasons, many dry grassland types are protected
by the Habitats Directive of the European Union (European Commission, 200;3).

Conservation depends on good knowledge of the objects to preserve, especially
about their distribution and their ecological requirements. Besides its scientific sig
nificance, a well-founded and robust classification of dry grassland communities is
thus also necessary for nature conservation. In central Europe, there is a legacy of
publications dealing with the syntaxonomy of dry grasslands, whereas scientists in
Fennoscandia, Denmark, and in the Baltic countries generally have paid less atten
tion to the formal classification of these communities. This is partly due to differ
ent scientific traditions (Uppsala and Russian schools of vegetation science; see
Trass & Maimer, 1973; Aleksandrova, 1973), and partly to the fact that the dry
grassland communities of these regions do not 'fit' properly into the classification
schemes developed farther south. For these two reasons, vegetation science and
nature conservation in the Nordic and Baltic countries (with slightly better situation
in Lithuania and Latvia) have largely relied on rough informal classification
schemes until now. These classifications are often neither scientifically founded nor
backed up by vegetation tables, and their units are rather referred to by vernacular
descriptions (e.g. 'kalkrik tl2lrreng', 'Corynephorus canescens-Koeleria filauca vari
ant') than by scientific names (Nordiska Ministeriidet, 1984; Fremstad & Elven,
1987; Pah1sson, 1999; Rosen & Borgegard, 1999). There are some comprehensive
numerical classifications on national level - Partel, Kalamees, Zobel & Rosen
(1999) for Estonian alvar communities and Bruun & Ejrnres (2000) for Danish dry
grassland communities - but these authors did not describe their units as formal
syntaxa. If formal syntaxonomic classifications have been suggested in the study



area, they were mostly regional - leading to idiosyncratic, incompatible systems.
Only DierBen (1996) developed a supraregional syntaxonomic scheme based on a
selection of synoptic tables available at that time and excluding the countries at the
southern margin of the Baltic Sea and Russia.

A comprehensive study (Dengler & LObel, 2006; Dengler, Lobel & Bach, 2(06)
recently showed that within the basiphilous dry grasslands of shallow, skeletal soils
(Sedo-Sclerallthenea: Alysso-Sedetalia Moravec 1967) there is a very distinct
Nordic unit, occurring in Fennoscandia and in Estonia, and comprising at least six
associations. It has therefore been described as a new alliance Tortello IOrlUOSae
Sedion albi Hallberg ex Dengler & LObel 2006. The authors also demonstrated
exceptionally high small-scale species richness of these vegetation types, which
exceeds that of thcir tcmperatc counterparts by more than a factor of two. For other
classes of the herbaceous xerothermic vegetation, recently also separate superior
symaxa in thc Nordic and Baltic region have been suggested (Festuco-Brometea:
Dengler, Berg, Eisenberg, lsermann, Jansen, Koska, LObel, Manthey. Pazelt,
Spangenberg, Timmermann & Wollert, 2003; Trifolio-Geranietea sanguinei:
Dengler & Krebs, 2003) but their precise circumscription, subdivision, and distri
bution is still largely speculative. Another interesting question is whether all types
of herbaceous xerothermic vegetation show the same patterns of plant diversity and
community distinctness as the Sedo-Scleranthenea and if these have the same
causal factors (cf. Dengler et aI., 2006).

In this situation, we founded a working group on dry grassland vegetation in the
Nordic and Baltic region, which at present comprises 18 persons from seven coun
tries. Our basic aim is to develop a supra-national classification of the dry grassland
communities of this part of Europe based on individual releves and a uniform and
consistent methodology. Furthermore, we aim at analysing the ecological gradients
underlying the floristic differentiation of these dry grassland syntaxa as well as the
biodiversity patterns and their causes. To achieve these goals, we build up a data
bank including as many releves as possible of dry grasslands and dry forest edge
communities from the region.

The present paper intends to give a short report on the conccpts and present state
of the databank. More specifically, we deal with one exemplary part of the dry
gmssland vegetation, for which the databank is already rather comprehensive,
namely the basiphilous semi-dry grasslands of the order Brachypodietalia pinnati
within the class Festuco-Brometea. For the communities of this syntaxon, we want

- to present an overview of the multitude of different, mostly regional classifica-
tions that have been proposed in the past and

- to give a first supra-regional assessment of the releve data from the complete
study area as regards species composition, species richness, and delimitation
from related vegetation types.

DATABANK - OUTLINE

Geographic coverage
The study area corresponds roughly to the area that was covered by the

Scandinavian ice-shield during the Weichselian glaciation (Fig. I).



FIGURE 1 - Approximate geographic coverage of the databank.

It comprises 10 countries or parts of them: Germany (Mecklenburg-Vorpommern,
Brandenburg, Berlin, Schleswig-Holstein, Hamburg, NE Lower Saxony), Denmark,
Norway, Sweden, Finland, Poland (northern parts), Lithuania, Latvia, Estonia, and
Russia (regions of Kaliningrad, Pskov, Novgorod, Leningrad, Republic of Karelia,
and Murmansk). The study area thus covers some 2,000,000 km2, which is approx
imately one fifth of Europe's land surface, however, dry grasslands are rare or absent
in large parts of northern Fennoscandia.

Syntaxonomic coverage
We intend to compile published and unpublished releves of the following three

major phytosociological units in a comprehensive manner:

Festuco-Brometea Br.-Bl. & Tx. ex Klika & Hadac 1944 - basiphilous dry grass
lands of colloid-rich soils (excluding the alliance Festucion valesiacae, Klika
1931, which occurs only locally in the southernmost parts of the study area)

Koelerio-Corynephoretea Klika in Klika & V. Novak 1941- dry grassland communi
ties of sandy and of shallow, skeletal soils (with the two subclasses Koelerio
Corynephorenea lKlika in Klika & V. Novak 1941] Dengler in Dengler et al. 2003
and Sedo-Scleranthenea [Br.-Bl. 1955] Dengler in Dengler et al. 2003)

Trifolio-Geranietea sanguinei T. MUlier 1962 - forest-edge and tall-herb commu
nities of dry, nutrient-poor sites (with the two subclasses Trifolio-Geranienea
sanguinei [T. MUlier 1962] Dengler in Dengler et al. 2003 and Melampyro
pratensis-Holcenea moWs Passarge ex Dengler in Dengler et af. 2003)
If easily accessible, re1eves supposedly belonging to closely related other classes

will also be included in our databank but with no attempt of exhaustive coverage.



Criteria for the inclusion ofdata
In the 10 countries of our study, many different schemcs have been applied for

collecting and recording phytosociological plot data during the last century. Such
differences in plot size, plot shape, spatial arrangement of plots, accuracy and com
pleteness of species records, treatment of infraspecific taxa and of non-vascular
plants, cover-abundance scales as well as in available header data may potentially
have distorting effects on data analyses if all available data were treated as a whole
and without previous adaptations. However, if we had set up very narrow quality
criteria for the inclusion of releves in the databank, it would havc caused a great
reduction in the amount of available data and - more problematically - a very
unequal coverage in terms of geographic regions and syntaxonomic units. We thus
decided to use only the following three essential criteria:

- Contiguous plots (i.e., no frequency data of randomly distributed subplots as often
used in Nordic countries; cf. Raunkirer, 1918)

- Plot size indicated and between I m2 and'100 m2

- Cover-abundances values (i.e., not presence/absence data only)

Releves that meet these criteria will in principle be included in the databank, but
this does not mean that they also will be suhjected to joint analyses. Rather we will
do separate analyses for different subsets and test the effects of, for example, the
consideration of cryptogams or of different plot sizes on classifications, ordinations,
and other analyses, thus the information on the plot size is essential. Tn particular,
varying plot sizes pose a serious, albeit long-neglected problem for joint analyses
of releves. Recently, Dengler (2003) and Dengler, Lobel & Dolnik (subm.) have
shown the confounding effects on classifications, especially if the range of plot
sizes exceeds one order of magnitude, and Otypkova & Chytry (2006) did the same
for ordinations. With this in mind, we decided to select a range of two orders of
magnitude that covers the plot sizes most frequently used for the target communi
ties in the study area. Recent proposals of standardised plot sizes for herbaceous
community types in future studies by Chytry & Orypkova (2003: 4 m2 or 16 m2)

and Dengler (2003: 5 m2 or 10 m2) lie at an intermediate position in this range.
Plots larger than 100 012 have only very seldom been used for dry grassland releves
in the study area, but their size ranges up to 2,500 012 (Celiiiski, 1953). By contrast,
hundreds of releves from plots smaller than I 012, particularly such of 0.25 m2 size,
have been published. However, these originate only from few local studies (e.g.
Albertson, 1946; Kleiven, 1959), and their inclusion in the databank would have
caused much work but little use, not to speak of the strong geographic bias.
Unfortunately, there are several major syntaxonomic studies with valuable releves,
whose authors failed to document the plot sizes, and which thus could not be uscd
for our analyses (e.g., Krausch, 1961, 1968; Jeckel, 1984).

Standardisation within the databank
When bringing releves from many different sources together, an adaptation to com

mon standards is essential. For the unification of the nomenclature of plant taxa, we
use the most recent floras or checklists that cover the whole study area (or nearly so):

- vascular plants: Tutin, Burges, Chater, Edmondson, Heywood, Moore, Valentine,
Walters & Webb (1968-1993),



- mosses: Corley, Crundwell, Dull, Hill & Smith (1981) with the amendments of
Corley & Crundwell (1991),

- liverworts: Grolle & Long (2000),

- lichens: Santesson, Moberg, Nordin, T0nsberg & Vitikainen (2004).

In some cases, it was necessary to defme additional informal units above species
level (aggregates). We also included cultivated, other non-naturalised or newly discov
ered species, hybrids, and some infraspecific taxa of potential syntaxonomic relevance
that occur in the published releves but that are not listed in the mentioned reference
works. Any such additions are clearly documented in the metadata to the databank.

The 'importance values' (cover, abundance or both combined) of the many dif
ferent scales in use are transformed to the closest category of the (extended) Braun
Blanquet scale: r, +, 1,2 (2m, 2a, 2b), 3, 4, 5.

Header data
Three types of header data are included in the databank:

Essential header data:

- country

- state/province

- geographic coordinates (that allow - for example - stratified resampling)

- plot size [m2]

- treatment of non-vascular plants: yes/no?

- treatment of non-terricolous plants: yes/no?

Optional header data:

- coverage of the different vegetation layers, of litter, bare soil, and open rock

- inclination

- aspect
- soil properties, such as pH value, organic content, or soil depth

Automatically generated header data:

- species richness (total and per taxonomic group or layer)

- biodiversity indices, such as Shannon index or evenness

-cover sum

- mean Ellenberg indicator values

DATABANK - CURRENT STATE

Technical aspects
Presently, the databank is stored in the programme SORT 4.0 (Ackermann &

Durka. 1998), which allows easy handling of the reIeves and fusion of data based on
different taxonomic reference lists. However, when the databank becomes larger. we



will probably export it to TURBOVEG (Hennckcns & Schaminee, 2001). The differ
ent analyses will predominantly be done in SORT and JUICE (Tichy. 2002).

Overview of the available data
Up to now. we have located 129 sources. which contain about 12,500 releves

corresponding to the criteria given above, Sources comprise published papers (58%
of the releves), 'grey literature' (Le., unpublished theses and reports: 9%), unpub
lished original re1eves on which published synoptic tables have been based (13%),
and completely unpublished releves (21 %). Approximately 30% of the releves have
already been entered in the databank; another large proportion is available in a dig
ital form (Fig. 2).

We found the largest numbers of releves for northeast Germany, Sweden,
Estonian, Latvia. and Denmark (Fig, 3). Taking into account not only releve num
bers in relation to country size but also the geographic and syntaxonomic distribu
tion of the releves, the present coverage can be termed good only for Germany and
Latvia. In Sweden and Estonia, the alvar communities (Festuco-Brometea, Sedo
ScJeranthenea) are covered well, but only few releves of Koelerio-Corynephorenea
and Trifolio-Geranietea communities are available from other regions than the
islands of Oland and Saaremaa (Fig, 4). In Denmark. by contrast. the large major
ity of suitable releves belongs to the Corynephoretalia canescemis Klika 1934, and
other Koclerio-Corynephoretea orders as well as the classes Festuco-Brometea and
Trifolio-Geranietea are only sparsely documented. For all other countries, addi
tional releves arc highly desirable, especially in the case of Finland and Poland (Fig.
3 and 4).
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FIGURE 2 - Number of located suitable relc\les per major syntaxon and differentiated according to their
present status in relation to the databank. The assignment follows the classification in the source or, if
none such is a\lailable, is based on a rough estimation.



DTriillio-Geranic:lea

[J Koelerio.corynephorenea

• Sedo·Sderanthenea

o FeslUco-BromclC.'a

FIGURE 3 - Number of located suitable releves per country and differentiated according to their pres
ent status in relalion 10 the dalabank (wide columns). These values are related to the relative area of
lhe countries or !heir relevant pans (narrow columns). For Norway, Sweden, Finland. and Russia, it is
assumed thai their northern halves are not suilable for xerothc:nnic communities.
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Data in the databank
For 1.744 of the 3.547 releves (49%) currently in the databank. bryophytes and

lichens have been recorded; for 366 of these also nOR-[erricolous taxa have been
recorded (10%). The most frequently used plot sizes were I m2.4 m2, 9-10 m2,and
25 m2 (Fig. 5).
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FrGURE 5 - Frequency of different plot sizes used for the rcleves already included in the databank (n =
3,547).

Up to now, we have preferentially included releves presumably belonging to the
class Fesluco-Brometea to enable partial analyses of the databank before it is com
prehensive for all major syntaxa.

FESTuco-BROMETEA - SYNTAXONOMIC TREATME:-<TS TN THE LITERATURE

In the following, we give an overview of classifications that have been proposed
for the Festllco-Brometea communities (except for the Festucion valesiacae) in the
study area. Most of the available classifications of Festuco-Brometea communities
in the study area are local, regional or at best national (see Table I). Few authors
proposed formal classifications at a larger geographical scale, and only Willems
(1982), Royer (1991), DierBen (1996), and Dengler (2003: 200) presented synoptic
tables including releves from more than one of the relevant countries.

Our synopsis aims at being exhaustive as regards the listing of published formal
syntaxon names, and mentions widespread informal names. The evaluated sources
are listed in Table I.

We assess the validity and legitimacy of the formal names according to the
International Code of Phytosociological Nomenclature (Weber, Moravec & TheuriIJat,
2000; cited as TePN) , as a basis for a future syntaxonomic revision of the Nordic and
Baltic Festuco-Brometea communities. For details of the presentation of syntaxon
names and their nomenclatural assessment, see Dengler et al. (2003). The sources to
the author citations occurring in this section are included in the reference list.

General concepts ofrhe class
The traditional, and still the most widespread, way of subdividing the class

Festuco-Brometea into orders is a splitting along the continentality gradient: The
bipartition of the class into a subatlantic order, Brometalia erecti W. Koch 1926, and
a subcontinental to continental order, Festucetalia valesia<:ae Br.-B!. & Tx. ex Br.
B!. 1950, dates back to Braun-Blanquet & Tlixen (1943) and has been adopted by
many supra-regional overviews from the study area (Passarge, 1964; Matuszkiewicz.
1980; Pott, 1995; Ellenberg, 1996; Wilmanns, 1998; Schubert, Hilbig & Klotz,2001;
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Rennwald, 2002). This approach was also essentially followed by Royer (1991) in
his Eurasian synthesis of the Festuco-Brometea, who added some geographically
founded orders from outside the present study area (similarly in Rodwell,
Schaminee, Mucina, Pignatti, Dring & Moss, 2002). More recently, a different
approach has become more prominent. This suggests to unite the floristically and
ecologically similar mesophytic subunits of the Festuco-Brometea in one order of
basiphilous 'semi-dry' grasslands, and to confront this to several geographically
disjunct xerophytic orders. The correct name of such a mesophytic order would also
be Bromelalia erecti W. Koch 1926, despite a very different content. Dengler et al.
(2003) thus proposed this name to be rejected by the Nomenclature Commission as
a nomen ambiguum and to be replaced by the next younger valid name
Brachypodieralia pinnali Korneck 1974. This concept has been followed explicitly
in the syntaxonomic overviews of DierBen (1996), Passarge (2002), and Berg,
Dengler, Abdank & Isermann (2004). Some other authors place all their FesllfCO
Bromelea communities from the study area within the order Brometalia erecli but it
remains unclear which of the two alternative concepts they follow (Rasomavicius,
1998; Jermacane & LaiviJ,ls, 2001; Lawesson, 2004).

The situation is complicated by the order Koelerio-Phleetalia phleoidis Korneck
1974 with the alliance Koelerio-Phleion phleoidis Korneck 1974, both proposed by
Korneck (1974) within the Festuco-Brometea and including dry grasslands of base
rich siliceous soils. For the study area, this concept has been (partly) accepted by
Pott (1995), Passarge (2002), and Rodwell et al. (2002). As these communities
largely correspond to the order Trifolio arvensis-Festucetalia ovinae Moravec 1967
of the class Koelerio-Corynephoretea (see Dengler, 2004) and the respective
releves have mostly been placed within the latter class by our preliminary classifi
cation (see below), we do not treat them in the following. The xerophytic alliance
Festucion valesiacae which is unquestionably placed in the order Festucetalia vale
siacae and which occurs locally in northeastern Germany and northern Poland, has
also been excluded from this presentation.

Alliances of basiphilous 'semi-dry' grasslands in the study area
In the beginning of the 20th century, all types of basiphilous dry grasslands were

placed in a single alliance, Bromion erecli (cf. Braun-Blanquet & Moor, 1938).
From the 1940s onwards, when a subdivision of the Festuco-Brometea into several
alliances and orders had first been proposed, a multitude of different alliances was
suggested for the communities of the study area (Table 2 and 3).

The communities of northwestern Germany (Schleswig-Holstein), Denmark and
the Swedish mainland have mostly been placed in the subatlantic Bromion erecti
s.str. (= Meso-Bromion), whereas those of northeastern Germany (Brandenburg)
and Poland have been included in the subcontinental Cirsio-Brachypodionpinnati.
However, the exact delimitation of these two alliances is controversial, and even
recently communities from Brandenburg, Lithuania and Latvia have been assigned
to the southwestern Bromion erectilMeso-Bromion (Rasomavicius, 1998;
Baleviciene et aI., 2000; Jermacane & LaiviJ,ls, 2001; Passarge, 2002). Royer (1991)
established an additional alliance Agrostio-Avenulion .I'chellianae as a more conti
nental counterpart of the Cirsio-Brachypodion, occurring mainly in Ukraine and
western Russia but also indicated from Lithuania.
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Several authors have pointed out that the Festuco-Brometea communities at the
northern distributional rdllge of the class (British Isles, Denmark, Fennoscandia,
Baltic countries) hold a distinct floristic position (e.g. Willems, 1982; DierBen, 1996;
Diekmann, 1997). On the one hand, they lack some diagnostic species of the FeSluco
Brometea and their subunits that are frequent farther south. On the other hand, sever
al differential species (e.g., mesophilous and slightly acidophytic taxa, mosses, and
fruticose lichens) become more prominent northwards (DierBen, 1996; Dengler et al.
2006). An assignment of stands from the mentioned regions to the alliances described
from central Europe seems thus problematic. Braun-Blanquet (1963) was the flTst to
establish a separate ordic alliance, Helianthemo-Glob14larion, which according to
him should be endemic to the islands of Oland and Gotland. However, Heliallthemo
Globularion is to be considered as a Iwmen dubium as Braun-Blanquet (1963) used
too large and too inhomogeneous plots for the description, which consisted of a mosa
ic of Festuco-Brometea and Sedo-Scleranlhenea communities (Krahulec et al. 1986,
Dengler el al. 2003). Similarly, Sunding (1965) and Marker (1969) assumed a sepa
rate Scandinavian Festuco-Brometea alliance (Anthyllido-Artemision campestris)
based on their studies in the proximity of Oslo (Norway). Willems (1982) presented
a supra-national synoptic table of Meso-Bromion communities. According to his
analyses, the central European commwtities are well separated from a northwest
European group, which could be further subdivided into a British Isles subgroup
(United Kingdom, Ireland) and a south Scandinavian subgroup (Denmark, Swedish
mainland). Royer (1991) adopted this concept with slight modifications by proposing
a northwestern alliance, Genlianello amarellae-Aven14lion pratensis (British Isles, N
France, Denmark, SW Sweden), and including the northeastern communities in an
enlarged Helianthemo·Globularion (SE Swedish mainland, Oland, Gotland, Estonia,
Finland). In Dengler et al. (2003), the new alliance Filipendulo vulgaris
Helicto/>'ichion pratensis was published to replace the latter nomen d14bium, and now
also the Festuco-BrOlnetea stands in southwest Sweden, Denmark, and the northern
most parts of Germany (mainly Schleswig-Holstein and Mecklenburg-Vorpommern)
were included in this alliance.

Associations and equivalent informal units
At least 38 formal association names have been used for Brachypodietalia pin

nati communities in the study area, variants in orthography and author citations not
counted (Table 4). Of these names, 15 are invalid or illegitimate and furtller three
are in widespread use for very different communities from various countries and
thus should preferably be rejected as nomina ambigua by the Nomenclature
Commission. Seventeen associations have been validly described based on releves
from the study area; however, the nomenclatural types of tlrree of these rather
belong to other orders than the Brachypodietalia pinnan. Only few of these valid
names have been applied for communities in more than one country, namely the
Adonido-Brachypodietum pinnati, P14lsatillo-Phleet14m phleoidis, and Solidagini
Heliclotrichetum (Table 4). The Veronico spicatae-Avenetum, which occurs on the
alvars of Oland and possibly also of Gotland and Vastergotland, is now widely
accepted as an association (Krahulec et al., 1986; DierBen, 1996; LObel, 2002;
Dengler et al., 2003) but still has no valid name. Remarkably, in the Baltic coun
tries also association names such as Agrostiet14m vinealis, Avena pubescentis-
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Medicaginetumfalcatae or Meso-BrometulII are applied, which refer to associations
described from regions far away (Ukraine, Netherlands, Switzerland) and not
known from the countries in between (Table 4).

The lack of a supra-national overview, lead different authors to give their syn
taxonomic units only preliminary, informal names. For example, Dier6en (1996)
distinguished five Brachypodietalia pinnati units at the rank of associations in the
Nordic countries but only named three as associations and two as informal com
munities (Stipa pennata comm., Helictotrichon pratensis-Festuca ovina comm.).
Lobel (2002), besides the Veronico spicatae-AvenetulII, accepted three equivalent
units in southern Oland (Ph/eum bertolonii-Saxijraga granulata comm., Trifolium
montanum-Medicago falcala comm., Adonis vernalis-Ononis arvensis comm.).
Other authors due to the unclear and controversial delimitation of the superior
Festuco-Brometea syntaxa in the study area even refrained from defmitively plac
ing their basic units within alliances. Boch & Dengler (2006) found one Festuco
Brometea association on the Estonian island of Saaremaa but could not decide
whether it belongs to the Filipendulo-Helictotrichion or the Cirsio-Brachypodion
and thus named it as Helictotrichon pratensis-[Brachypodietalia pinnati] commu
nity, and Jermacane & Laivi?s (2001) subordinated their Medicago falcala com
munity directly to the class.

FEsTuco-BROMETEA - FIRST ANALYSES OF THE DATA

Subdivision into classes
Preceding the analyses, we had to 'extract' the Festuco-Brometea releves from

the databank. Several solutions for this purpose have been taken into consideration:
(I) The original syntaxonomic assignment in the respective publication would not
have been a good criterion for this selection since the differences in the syntaxo
nomic concepts of various authors are nearly as large on class level as on the levels
below, and many of the releves in the databank have not at all been assigned to
classes by their authors. (2) The subdivision could have been done by manual 'table
work' but this would have been quite time-consuming, error-prone (due to the large
size of the table, only a very small section can be seen on the screen at one time),
and not repeatable, at least not in exactly the same manner. (3) A selection by the
species group method (Bruelheide, 1997,2000) would have been another possibil
ity. However, the species group method requires equal plot sizes (Jandt &
Bruelheide (2002: 120). Moreover, its application can potentially result in releves
assigned to more than one class and usually leaves a considerable proportion of
releves unclassified - both situations not intended by us.

Thus, we decided to apply a different approach: We compiled lists of diagnostic
taxa of the relevant (sub-) classes based on as comprehensive as possible, preferen
tially statistically based analyses from the study area (DierBen, 1996; Berg, Dengler
& Abdank, 2001; RUsiI,la, 2005; Boch & Dengler, 2006; LObel & Dengler, subm.).
Not only for the high rank syntaxa primarily covered by our projeCI (Festuco
Brometea, Sedo-Scleranthenea, Koelerio-Corynephorenea, Trifolio-Geranietea) did
we create such lists, but also for all floristically and ecologically closely related c1ass-
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es of the herbaceous vegetation, releves of which potentially could have been includ
ed in the databank. These ace: Ammophi/elea 8r.-BI. & Tx. ex Westhoff el al. 1946.
Artemisietea vulgaris Lohmeyer et at. ex von Rochow 1951, Asplenielea triclwman
is (8r.-81. in Meier & 8r.-BI. 1934) Oberd. 1977, Calluno-Ulicetea Sr.-BI. & Tx. ex
Klika & HadaC 1944. Molinio-Arrhenotheretea Tx. 1937. Parvo-Caricetea den Held
& Westhoff in Westhoff & den Held 1969 nom. cons.propos., Polygono-Poetea annu
ae Rivas-Martinez 1975, and Stellarietea mediae Tx. et a/. ex von Rochow 1951
(including the Sis)'mbrielea Komeck. 1974 Mm. cons. propos .).

For the Festuco-Brometea. for example, we used the following 51 taxa: Adonis
vernalis. Anthyllis vulneraria, Aster finosyris. Astraga/us danicus,Avenula praten
sis, Brachypodium pinnarum, Srjza media, Bromus erectus, Campanula glomerata,
C. sibirica, Campylium chrysophyllum, Carex caryopllyllea, C. humilis, C. supina,
Carlina vulgaris, Centaurea rhenana, C. scabiosa, Cirsillm acallle, Dianthus
carthusianorum, Entodon concinllus, Filipendula vulgaris, Gentianella germanica,
HeJianthemum nummularillm, Homalothecium Illtescens, Hypochoeris maculata,
Koeleria pyramidata, Leonrodoll hispidus subsp. hispidus, Lophocolea minor,
Lotus corniculatus, Medicago lupuJina, M. sativa subsp.falcata, Onobrychi.f vici·
ifolia, 01l0nis arvensis, O. spinosa, Orchis militaris, O. morio, O. ustulata.
Plantago media, Polygala comosa, Potentilla cinerea, P. heptaphylla, Prunella
grandiflora, Ranunculu$ bulbosus, Salvia pratensis, Sanguisorba minor, Scabiosa
columbaria, Senecio jacobaea, Stachys recta, Thuidium philibertii. Thymus pule
gioides, Trifolium montanum.

For each releve, we calculated importance values for all 12 named (sub-) class·
es by summing up the ordinal transfonn values (van der Maarel, 2005; r - I, + 
2 ... 5 - 9) corresponding to the cover-abundance values of all their diagnostic
taxa. The releve was then subordinated to the class with the highest score.
Accordingly, nearly two thirds of the releves belong to the Festuco-Brometea, a
smaller proponion to the two other studied classes, and some releves to 'non·
xerothermic' classes (Fig. 6).

FlOU1tE 6 - Numerical assignment of me relevts already included in the databank to (sub-) classes

(/1 .. 3547). For the method used. see lexl.
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This method is (nearly) unaffected by both different plot sizes and the question
whether cryptogams are treated or not. The first application of this method lead to
a rather convincing result with high coincidences of our classification with the orig
inal assignment of the releves, for most of those studies that were based on com
prehensive data analyses.

Species combination
Table 5 shows the most frequent taxa in the Nordic and Baltic Brachypodietalia

pinnati releves (not corrected for different plot sizes or spatial clumping). This pre
liminary list indicates many similarities but also some substantial differences to
Brachypodietalia pinnati communities in other European regions. We compared the
presence degrees with the mean of the three southern temperate alliances Bromion
erecti, Cirsio-Brachypodion pinnati, and Agrostion vinealis, using a synoptic table
based on 19 associations and some 3,600 releves (Dengler unpubl., cf. excerpt in
Dengler, 2003: 200). There is a significant frequency decrease in the Nordic and
Baltic compared to the southern syntaxa for taxa such as Asperula cynanchica,
Brachypodium pinnatum agg., Carex humilis, Euphorbia cyparissias, Festuca rupi
cola, Koeleria macrantha, Medicago sativa subsp. falcata, Potentilla cinerea,
Salvia pratensis, and Sanguisorba minor. By contrast, for example, Avenula praten
sis, Campanula rotundifolia, Carex caryophyllea, Festuca avina, F. rubra agg.,
Galium album, G. boreale, Homalothecium lutescens, Hypnum cupressiforme, and
Thymus serpyllum show a comparably increased frequency in the study area. Note
that in both cases only the most frequent taxa with a more than twofold change in
presence degree are listed.

Species-area relation (SAR)
For the number of vascular plants in the Festuco-Brometea stands, we analysed

the SAR (Fig. 7). The relationship between species richness and plot size within the
range from 1 m2 to 100 m2 is best described by a power law, i.e. a straight line in
the log-log space with an increment (z value) of 0.09. The regression is highly sig-

=:! 1.20

~ 1.00

i 0.80
:
iO.60

•• Y=O.0857x+l.3646.

R
l

=O.098:'5

l~ (plot sl:i: t / ml )

FIGURE 7 - Species-area relation for vascular plants in the Festuco-Brome/ea releves included in the

databank en = 2,063). The parameters of the power regression function are Listed in the inset. Note that

the symbols near the regression line often represent many individual releves.
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nificant (p < 0.00 I) though differences in plot size explain only 10% of the variance
in species richness. According to the regression function, there are on average 23.2
vascular plant taxa on 1m2, 28.2 on 10 m2, and 34.4 on 100 m2.

The determined z value is considerably lower than the values typically yielded by
nested-plot studies in Brachypodietalia pinnati communities. Dengler (2005) gives
0.216 for the Veronico spicatae-Avenetum on Oland (Sweden; 0.01-9 m2) and 0.206
for a Cirsio-Brachypodion pinnati community in Bavaria (S Germany; 0.01-100 m2),
and Boch (unpub!.) found a value of approximately 0.2 for the Brachypodietalia pin
nati community on Saaremaa (Estonia). In all cases, the z values were nearly scale
invariant despite the large range of analysed plot sizes. Thus, the increase of species
richness as recorded in the plots of the databank is much lower than it should be
expected. Certainly, this result could be caused by systematic differences in geo
graphic position and/or ecological site conditions between large and small plots.
However, most of the I m2plots originate from Estonia and nearly half of the 100 m2
plots stems from Latvia and Lithuania, which are geographically close in relation to
the dimension of the whole study area. Thus, such effects can probably only partly
account for the low z value. We can rather assume that the larger the plot sizes, the
more incomplete the species lists are on average. ChytrY (2001) found similar effects
in the Czech vegetation databank where in some syntaxa the documented average
species richness even decreased above a certain plot size.

FEsTuco-BROMETEA - CONCLUSIONS

For the study area, we found a great diversity of largely incompatible, local,
regional, and national classification schemes for basiphilous semi-dry grasslands on
all syntaxonomic levels. Many associations and a number of alliances of such veg
etation types have been published from the Nordic and Baltic region. Nevertheless,
up to now, many authors rather tend to use names that are informal, invalid or that
have been described from regions far away, or to describe new syntaxa rather than
to subordinate their releves to a syntaxon described from an adjacent country. This
finding clearly shows the necessity of a broadly based supra-national classification
for the study area.

The Brachypodietalia pinnati communities of the Nordic and Baltic region are
very clearly floristically distinguished from their southern counterparts. This corre
sponds to the situation in the Alysso-Sedetalia (Sedo-Scleranthenea) shown by
Dengler & Lobel (2006) and discussed for other syntaxa by Dengler et al. (2006).
Even these first results indicate that a separate alliance for Brachypodietalia pinnati
communities in the study area most probably will be justified. However, many addi
tional analyses are to be done to determine its precise delimitation against the south
ern alliances and its subdivision into associations.

We also cannot presently decide whether the small-scale species richness is
increased in the Nordic and Baltic Brachypodietalia pinnati stands compared to
their southern counterparts in a similar way as in the Alysso-Sedetalia. From the
first comparisons (see above), it is, however, obvious that not only mesophilous,
generalist taxa become more abundant in the basiphilous semi-dry grasslands of the
region, as one might assume, but also some 'typical' dry grassland species such as
Avenula pratensis, Carex caryophyllea, and Thymus serpyllum.
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OUTLOOK

Our databank will continuously be completed. In doing so, we closely cooperate
with the German Dry Grassland Databank (cf. Dengler & Jandt, 2005) and
SynBioSys Europe (cf. Schaminee & Hennekens, 2001).

We will start with definitive analyses in the near furure, beginning with the Festl<co
Brometea and including syntaxonomy, methodology (e.g., effects of plot size and cryp
togam treatment on results; different classification approaches), and biodiversity pat
terns. Beforehand, the automatic subdivision of the releves into classes needs to be
optimised, for example, by alterations of the diagnostic species lists and by accepting
certain taxa to be diagnostic for more than one class. In the analyses, amongst others,
solutions have to be developed for the strong geographic nestedness of plots and the
fact that geobotanists from different countries preferred different plot sizes.

Anyone having community compositional data from dry grassland and related
forest-edge communities within the Nordic and Baltic region is invited to contribute
them and to join our working group.
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TABLE 1 - List of the evaluated syntaxanomie treatments and some important other classifications of

Festuco-Brometea communities in the study area, arranged by countries and within these alphabetical

ly. In the last column, we indicate whether original tables (OT) or synoptic tables (ST) are included.

No. Referenee
Geographlc GeographiccDverage Syntalonomic

Type Qfstudy Tab.l'1lDle coveralc

I Wi1Iems(1982) international WEurope A.feso-Bromion syntaxonomic

2 Royer (1991) international Eurasia Festllco~Brometeasyntaxonomic

3 Dierllen(\996) international DK. Fl,NO, SE allsylltaxa syntaxonomic

4 Plhlsson(1999) international DK, FI, NO, SE synanthropic informal
vegetation classification

5 DengleretaL international Europe selective nomenclatural
(2003) revislon

DEI Krausch(I96I) regional DE: Brandenburg Fe!!Uco-Brometeaodginalstudy OT

DE2 Passarge(1964) regional DE: Brandenburg and alisyntaxa syntaxonomic ST
Mecklenburg.Vorpom. overview

DE3 DierBenetal. regional D£;Schleswig-Holstein aJLsyntaxa syntaxonomic
(1988) overview

DE4 Dengler (1994) 10(:81 DE: Brandenburg xerothermic original study OT.
biosphere reserve vegetation ST
'Schortheide.Chorln'

DE5 Fartmann(1997) DE: Brnndenburg' grassland originaL stud)'
Si!.chsischeSchweiz \'egetation

DE6 &rge'al.(2001 regional DE: Mecklenburg. alls)'nla.xa syntaxonomic
(2004) Vorpommem overview

DE7 Scbwar.z(2001) DE: Mecklenburg-Vor- xerothetmic original study
pommem; Ramlow valley vegetation

DES Passarge(2002) regional DE: Brandenburg and allsyntaxa syntaKonomic
Mecklenburg·Vorporn·

DKI WilLernselal. national Festuco-Brometeaoriginalstudy
(t981)

DK2 Bruun & Ejma:s dry grasslands munerical
(2000) classification

OK3 Lawesson(2004) national DK allsyntaxa checklist

NO\ Tllxen(\967) regional NO: Rogaland and Vest- dune vegetation original study
Agder

N02Marker(1969) local NO; TeLemark: Langoya allsyntaxa originals"tudy OT,
ST

N03 Fremstad & Elven national NO allsyntaxa infonnal
(1983) classification

N04 Lundberg (1987) lo(:a1 NO: Rogaland: Kam10Y dune vegetation original study OT

SEI Albertson (\946) local SE:Vlstergotland alv8Tvegetation original study aT
KinnekuJle

SE2 Albertsoo(1950) local SE: Oland: GreatALvar alvarvegetation original study OT

SE3 BraunwBlanquet regi.onal SE:Oland selective original study aT
(1963)

SE4 Hallberg(\971) regional SE:Bohusliin vegetation on originalstud)-
shell deposits

SE5 Krabulecetal. local SE: 6land: Great Alvar alvarvegetation original study
(19S6)
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Geographic
Geogrnpmccoverage

SJnlJ,);xonomic
l)peofstudy

range covemge

SE6 Lobel (2(02) regional SE:()land dry grasslands originaistud) OT.
ST

PLl Libbert(l933) regional PL'Ncllmark" aUsyntaxa origina(study OT

PL2 national PI allsyntaxn checklist

LT:Virvytevalley floodplain original study
vegetation

1.1'2 Rasomnviaus syntaxonomJc ST.
(1998) OT

OT

LVI Jennacane& national checklist
Laivi1,1S(2001)

LV2 Ri'isi~la (2003) regional LY:westcmandcentral ol'iginalstudy
parts

LV3 Rf!;if}a (200 5) LV grassland !liyntaxonomico\:er~ ST
vegetation view (class levet)

EEl Laasimer(l965) allsyntaxa syutaxonomic

EE2 Zobet(1987) ah:arvcgetation syntaxollomic

EEJ P••1(1998) national Ef; endangered
synlaxa

EE4 p.me!elal.(1999) national alvarvegetation numerical ST
classification

EEl Boch & Dengler regional dry grasslands originaistudy
(2006)

RUt Znamenski)'etal. local RU: Leningrad: Jzhora alvarvegetaliol1 numerical
(2(06) plateau classification
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TABLE 2 - Overview of the alliance nameS that are used for basiphilous semi-<lry grasslands of the

study area~ and their nomenclatural assessment (no entry in this column means that a name is legiti

mate and valid). When different author citations are in use. only me correct one is given. All names are

orthographically correcled according to the lCPN. Epithets thal are not used in the original diagnosis

but whose addition is permined according to Recommendation IDC ICPN are included in square

brackets. Names that are invalid, illegitimate. dubious or ambiguous are marked in the second column.

]0 the column "Origin". the geographic range of the syntaxon as it is given in the respective original

diagnosis is lisled by use of the ISO country codes (states 0< provinces may be added in brackelS).

Uncertain occurrences are indicated with "?u. The origin of the type element is set in bold face.

S"Jlun:on N'o.utlC'bhlnll N01Rfldatunl"'pe T~'pe Orlp......- .._.
Agroslio Agrosli(J<Awmflefztlff holotyp< RU(soatht:m
/vineollsJ- $chetlionaeRoyer ,.rt~LT.UA

A\.'entllJon 1991
~~/"onae Roy~r

1991

AnlhylJjdo partly
/vJl/nerariaej· (A1t.3bl belonging to
A'1emwon theSedo-
campes(ris Scle,-onlnenea
S~ndingu

M:utcerJ969

B,.omirmereclr }.{~;r().8romf!tum holotype
W,KochJ926 erecliW, Koch 1916

(',,.:rio- SesJel'iocalcariae. lectotype.
Brachypo(lJon Cirsieturnpannonic; selected b~'

pinnaUH4da~& Klika 1933 H4d3~(in

KlikainKlika& Toltltln,
ll,doe1944 1981:569)

Fillpenu"Ia Fragal'ro-- hoJot)-pe SE (Bohuol.n~

vulgari:r~ HelletOirkhehlm DE,DK.PL?
II.Ucf()lnchioll H31l~rgI9'1 1.r?,LV'l.EE1.
profen:ri:rDengicr RU?
AI.6~lin

DengiereloJ.
2003

Gentionello nom,mllol, DK.FR(nonh
omarBlIof· 1A1t·3b) coasl)?GB,.lE.
Awnulwn SE(only
profel'lsuRo)'er BohlL'lltnand
1991 Skine)

HelianlhelttO nom, dub. (Art. Phftrophleoidi:r- halolyp. SE (only Oland p&1ly
(~lond;ciJ' 38](e( Dengler t'enmicetmnrpicatae andGolland) belonging to
GIQ/mlorion dol.• lOO3) Br.·BI.I963nom !hoSed<>-
(vrtlgDriSJ Br,~BJ dub.(see Table4) Sclenmthenea
1963

Mesc-Brottlt<Jn A"'enoprD(f!7'm:r. holotypc DE (Bad...
(erectl}Obc:rd. l'isctllietllmvrtlgori:r We.-.bo"lo
1949 Obcrd.I949 Bavaria)
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TABLE 3 - Use of different alliance names in syntaxonomic treatments of the study area since 1960.
The sources are numbered according to Table I. Uncertain occurrences are indicated with "1".

Syntalon

AKroslio·A\'t'lluliOfl

schel/ianoe

Anthyllido
Artemision
campesfris

Bromiun(::rec:ti

Cirsio
Brachypodion
pi,mati

Filipendulo
vulgar,s
Helic:tofrichion

prarensis

Genriane//o
amarellae-A\'enulion
pratensis

Helianthemo
Globularion

Meso-Drom/on

DE DK SE S[ PI. EE RU
(l'iortb,..t) :-10 (m'inJ.nd)ri~:;';n~) FI (Nortb) I.T LV (Nort~wtsl)

02?

OE2,OE4, 3. 3? 3, SE3 3'
OES OK3

2.0EI. 2, EE5?
0E2,OE5. OE6.
OE6,OE7. PL2

OES

5,OE6 5. OE6 5,OE6 5,OE6 OE6 5" 51,57, 57, 5?LJE6
0E6 LJE6 LJE6 DE6 DE6,

EE5?

SE6

2,SE3 2

OE2.0E3, 1, I.SE4
OES DK!
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TABLE 4 - Overview of the association names that are in use for basiphilous semi-dry grasslands of the
study area, and their nomenclatural assessment (no entry in this column means that a name is legiti

mate and valid). When different author citations are in use, only the correct one is given. All names are
orthographically corrected according to the TePN. Epithets that are not used in the original diagnosis

but whose addition is peJrnitted according 10 Recommendation tOC ICPN are included in square

brackets. Names that are invalid, illegitimate. dubious or ambiguous are marked in the second column.

In the coLumn "Origin", the geographic range of the syntaxon as given in the respective original diag
nosis is listed by use of the ISO country codes (states/provinces may be added in brackets). Uncertain
occurrences are indicated with "Y'. The origin of the type element is set in bold face. In the column

'Also indicated from' are those regions within the study area listed from which the associations have
been recorded by later works. The relevant source." are abbreviated a" in Table 1.
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TABLE 5 - The most frequent taxa occurring in more than one third of the releves of the Nordic and

Baltic Brachypodietalia pinnati communities (n = 2,063) and their presence degrees (not corrected

for different plot sizes). The values of non-vascular plants are calculated for the subset of releves in

which these groups have been considered (n = 1,097),

Achillea miJIefolium agg. 72%1
Festucovinaagg. 67~'o

Galiumverumagg. 64~'ii

Avenulapratensissubsp.pratensis 57%

Briza media subsp. media 560-'0

Anlhy/Jjs vu[neraria

LOluscorniculatus

Poapratensisagg.

Medicagolupulina

Hypnum cupresslfonne

44%

43%.

Pimpinellasaxifraga

Plantago/anceo/ata

Hieraciumpilosellaagg.

Homalothecium/utescens

Filipendulavulgaris

Linumcatharticum

53~%

51 ~'o

49%

4S%~

45%

Festucarubraagg

Carex caryophyllea 39~?o

Thymus serpyllum subsp. serpyllum 37%

Centaureajaceuagg. 35%

Dactylis glomerata subsp. g{omerata 34°'Q




