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AssrRlcr - The vegetation databank established by our working group covers the classes Fe.s/aco-

Bronteteu, Koelerio-Corl'nephoretea, and Tril'olio-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 reievds meeting our cri ter ia, and

more than 3.500 of them have already been included in the databank. We give an overview of the

propelt ies of these relev6s as regards coverage of syntaxa and countr ies, source types, plot sizes,

and cryptogam treatment. We also present first analyses for the basiphilous semi-dry grasslands

(Brttt'htpodietuliu Ttinnati) within the f estuco-Brontetea. For this group of communities. many



L

different and incompatible classif icat ion schemes have been proposed. We -uive an ovcrview of
the al l iance and associat ion names that have been in use fbr them in the study area, accompaniecl
by a nontenclntural assessmcnt. The reler '6s presentl f  included in the clatabank have been tenta-
t ively ässigned to those vegetation classes u'hose diagnostic taxa \\ 'erc prei,ai l ing. Accordinely.
more thirn 2.000 r'elevds have bcen placed in the Festut'o-Brometeo. These show consiclerable
floristic difl'erences compi,rred to stands of the southern temperate Rrut.htpotliekrlia ltinnuri
alliances Brorrtiott ereüi. Cirsio-Bnrchtpodion pittttuti. and Agro.stion t'inealis. The presence
degrees of Avenula prutensis and Hornalotlteciun lute.scerrs. for instance. are sieniticantly
increased in the study area. and those ofF.,r/rlcct rupit'ola and Euphorbiu ctpcrrissiu.s decrcased.
An analysis of the species-area relat ionship yielded a power function with :  = 0.09 w,hich is con-
siderably lower than increments determined bv nested-plot analvses of this commr,rnity type. indi-
cating the probable incompleteness of the species l ists for manv of the lar-eer plots. Final ly. we
give an outlook on the future objectives of the working eroup.

KEv Wonos - Biodiversity. dry -urasslancls. Festuco-Brotnelea. Nordic and Balt ic leqion. svltaxono-
mv. vesetation databank

INrRonucrroN

Dry grasslands are, for the most pafi, semi-natural plant communities commonly
developed as a result of low-intensity agriculture in fomer 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. 2003).

Conservation depends on -qood knowledge of the objects to preserve. especially
about the ir 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 -srasslands, 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 cliffer-
ent scientilic traditions (Uppsala and Russian schools of vegetation science; see
Trass & Malmer, 1973: Aleksandrova. 1973). and partly ro rhe facr rhat rhe dry
grassland communities of these re-qions 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 ve-eetation tables. and their units are rather refered to by vernacular
descriptions (e.g.'kalkrik toffeng' ,'corvtephoru.\ ('onescens-Koeleriu gloucavari-
ant') than by scientific names (Nordiska Ministerädet, 1984; Fremstad & Elven.
1987: Pählsson, 1999: Rosdn & Borge-eärd, 1999). There are some comprehensive
numerical classifications on national level - Pärtel, Kalamees, Zobel & Ros6n
(1999) for E,stonian alvar communities and Bruun & Ejrnas (2000) for Danish dry
grassland communities - but these authors did not describe their units as formal
syntaxa. If formal syntaxonomic classifications have been sug-eested in the study
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area. they were mostly regional - leading to idiosyncratic. incompatible systems.
Only Dierßen (1996) developed a suprare-eional 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 & Löbel. 2006: Den-eler, Löbel & Boch, 2006)
recently showed that within the basiphilous dry grasslands of shallow. skeletal soils
(Sedo-sclerunthetreu. Alt'sso-Seclelrr1ia Moravec 1967) there is a very distinct
Nordic unit. occunin-e in Fennoscandiit and in Estonia. and comprising at least six
associations. It has therefore been described as a new alliance Tortello tortltosoe-
Sedion atbi Hallber-e e.r Dengler & Löbel 2006. The authors also demonstrated
exceptionally high small-scale species richness of these vegetation types, which
exceeds that of their temperate counterparts by more than a factor of two. For other
classes of the herbaceous xerothermic vegetation, recentlv also seplrate superior
syntaxa in the Nordic and Baltic region have been suggested (Festuc'o-Bronetea:

Dengler. Berg. Eisenberg. Isermann, Jansen. Koska, Löbel. Manthey, Päzolt,
Spangenberg, Timmermann & Wollert. 2003 Trifctlio-Geronieteo sangttinei:
Dengler & Krebs.2003) but their  precise circumscript ion, subdivis ion. and dlstr i -
bution is stil l 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 Seclo-Sc'lercufihenea and if these have the same
causal factors (cf. Den-eler et u\..2006).

In this situation. we fbunded a working -sroup on dry grassland vegetation in the
Nordic and Baltic region. which at present comprises 18 persons fiom 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 relev6s and a uniform and
consistent methodology. Furthermore. we aim at analysing the ecolo-sical gradients

unclerlying the f'loristic 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 relev6s as possible of dry grasslands and dry forest edge
communities from the region.

The present paper intends to _uive a short report on the concepts and present state
of the databank. More specifically. we deal with one exemplary part of the dry
grassland vegetation. for which the databank is already rather comprehensive,
namely the basiphilous semi-dry ,erässlands of the order Brachypodietolia pirutati
within the class Festttco-Brometeo. 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-re-rional assessment of the relev6 data from the complete
study area as regards species composition. species richness, and delimitation
l ' rom related veg.etat ion tYPes.

DnreeRNr - ourLINE

Geographic c0rer0ge
The study area corresponds roughly to the area that was covered by the

Scandinavian ice-shield during the Weichselian glaciation (Fi-s. l)'
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Ftcunn I - Approximate -ueo-lraphic coverage of the databank.

It comprises 10 countries or parts of them: Germany (Mecklenbur-e-vorpommem,
Brandenburg, Berlin, Schleswi-s-Holstein. Hamburg. NE, Lower Saxony),benmark,
Norway, Sweden, Finland. Poland (northern parrs). Lithuania. Latvia, Estonia, and
Russia (regions of Kaliningrad. Pskov. Nov-eorod. Lenin-eracl. 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. clry -erasslands are rare or absent
in large parts of nofihern Fennoscandia.

S 1- nt aro nom i c c' ov e r a g e
We intend to compile published and unpublished relevds of the followins rhree

major phytosociological units in a comprehensive manner:

Festuco-Brometea Br.-Bl. & Tx. e.r Klika & Hadai 1914 - basiphilous drv srass-
lands of col loid-r ich soi ls (excludin-e the al l iance FesrLrc. iot t- t ,alesiaccr i ,kt i tu
193 1, which occurs only locally in the southernmost parts of the study area)

Koelerio-Corynephoretea Klika iir Klika & V. Noväk 1g4l - cha srassland communi_
ties of sandy and of shallow, skeletal soils (with the two ,i,b.lurre, Koelerict-
Cot|'nephorenea lKllka ur Klika & V. Noväk 19411 Den-eler ir Dengler et al.20O3
and sedo-sc'lerantheneu [Br.-Bl. l 9551 Dengler in Dengle r et at . 20031

Trffblio-Geranietea sanguinei r. Müller 1962 - forest-eclge and tall-herb commu-
nities of dry. nutrient-poor sites (with the two subclasses Trifolio-Gerernienect
sctngninei [T. Müller 1962] Den-eler ln Dengler et u\.2003 ancl Melamp,vro
prcttensis-Holceneo nrctllis Passar-9e e.t Den-eler il Den_eler et ot.2003)
If easily accessible. relev6s supposedly belon-eing to closely relatecl other classes

willalso be included in our databank but with no attempt of eihaustive coverage.
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Criteria for rhe inclusion of dutu
In the 10 countries of our study. many diff-erent schemes have been applied fbr

collecting and recording phytosociological plot data during the last century. Such
differences in plot size, plot shape. spatial arran-gement of plots. accuracy and com-
pleteness of species records. treatment of infiaspecific 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 relevds in the databank. it would have caused a great
reduction in the amount of available data and - nlore problematically - a very
unequal coverage in terms of geographic regions and syntaxonomic units. We thus
decided to use only the following three essential cliteria:

- Contiguous plots (i .e .. no frequency data of randomly distributed subplots as of ten
used in Nordic countr iest cf .  Raunki i t r .  l9 l8)

-  Plot s ize incl icaled and benteen I  nt l  und 100 ml
- Cover-abundances values (i.e.. not presence/absence data only)

Relev6s that meet these criteria will in principle be included in the databank, but
this does not mean that they also will be subjected to joint analyses. Rather we will
do separate analyses for different subsets and test the efTects of, fbr 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. In particular.
varying plot sizes pose a serious, albeit lon-e-neglected problem for joint analyses
of relevds. Recently, Dengler (2003) and Dengler. Löbel & Dolnik (subm.) have
shown the confounding effects on classifications. especially if the range of plot
sizes exceeds one order of magnitude. and Otlipkovii & Chytrj,(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 targef communi-
ties in the study area. Recent proposals of standardised plot sizes for herbaceous
community typäs in future studiesby Chytr! & Otypkovä (2003: 4 m2 or l6 m2)
and Dengler (2003: 5 m2 or 10 m2) lie at an intermediate position in this range.
Plots larger than 100 m2 have only very seldom been used for dry grassland relevds
in the stucly area, but their  s ize ranges up to 2,500 ml lCel inski .  1953).  By contrast,
hunclreds of relevds frorn plots ttnoll"r. than I ml, parlicularly such of 0.25 m2 size,
have been published. However, these originate only from f-ew local studies (e.g.
Albertson, 19,16: 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 relev6s,
whose authors failed to document the plot sizes. and which thus could not be used
fbr our analyses (e.-e..  Krausch. 1961. 1968, Jeckel,  1984).

Stundardiscrtiou tt'itltin the clatabur*
When brin-sing relevds lrom 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. Bur-ees, Chater. Edmondson, Heywood, Moore. Valentine,
Walters & Webb (1968-1993),



6

-  mosses :  Cor ley .  Crundwel l .  Dü l l .  H i l l  &  Smi th  ( l9 t3 l )w i th  the  amendmenrs  o f
Cor ley  &  Crundwel l  (1991) .

- liverworts: Grolle & Lon_s (2000).

-  l ichens: Santesson. Mober-e. Nordin. T6nsber-e & Vit ikainen (2004).

In some cases. it was necessary to define additional informal units above species
level (a-egregates). We also included cultivated. other non-naturaliseci or newly {iscov-
ered species, hybrids. and some infiaspecific taxa of potential syntaxonomic relevance
that occur in the published reler,6s but that are not listed in the mentioned reference
works. Any such additions are clearly documented in the ntetacläta to the databank.

The 'importance values' (cover. abundance or both combined) of the many dif-
f-erent scales in use nre transformed to the closest cate-gory of the (extencled) Braun-
B l a n q u e t  s c a l e :  r .  + . 1 . 2  ( 2 m . 2 a . 2 b ) . 3 . 4 .  _ 5 .

Heucler tlutq
Three types of header data are included in the databank:

Essential header data:

- colrntry
- state/province
- geo-eraphic coordinates (that allow - for example - stratified resamplin-e)
- plot  s ize Im2l
- treatment of non-vascular plants: yes/no?
- treatment of non-tenicolous plänts: yes/no'?

Optional header data:

- coverage of the diflerent ve-eetation layers. of litter. bare soil. ancl open rock
- incl inat ion
- aspect
- soil properties. such as pH value. orsanic content. or soil depth

Automatically generated header data:
- species richness (total and per taxonomic _eroup or layer)
- biodiversity indices. such as Shannon index or evenness
- cover sum
- mean Ellenberg indicator values

DlreseNr - cURRENT srATE

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

Durka, 1998). which allows easy handlin-s of the relevds and fusion of data basecl on
diff'erent taxonomic reference lists. However. when the databank becomes larger. we
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will probably expoft it to TURBOVEG (Hennekens & Schaminde. 2001). The difl 'er-
ent analyses will preclominantly be done in SORT and JUICE (Tichli, 2002).

Ot,e rt'i ev' oJ' the ovui lctl:tl e tluttt
Up to now. we have located 129 sources. which contain about 12.500 relevds

corresponding to the criteria -9ir,en abo'u'e. Sources comprise published papers (58%

of the relev6s). ' -urey l i terature'( i .e. .  unpubl ished theses and reports:  9%). unpub-
lishecl ori_einal relev6s on which publishecl synoptic tables have been based (l3Vc),

and completely unpublished reler'6s (217c). Approximately 30c/c of the relevds have
already been enterecl in the databank: another large proportion is available in a dig-
i tal  fbrm (Fig. 2).

We tound the largest numbers of relevds fbr northeast Germany, Sweden,
Estonian. Latvia,  and Denmark (Fi-s.3).  Taking into account not only relev6 num-

bers in relation to country size but also the geo-eraphic and syntaxonomic distribu-
tion of the relevds, the present coverage can be tenned -eood only for Gennany and
Latvia. In Sweden and Estonia. the alvar communities (Festut'o-Brontetea, Sedo-
Sc'leronthenea) are coverecl well. bLrt only few reler'6s of Koelerict-Crtn'nephorertea
lnd Trifotio-Gercrniett,a comnrunities are available fiom other regions than the
islands of Öland and Saaremaa (Fi-e. .l). in Denmark, by contrast. the large ma1or-
ity of suitable relel'6s belon-gs to the Corlrrclthoretulict carrcscentis Klika 1934, and
other Koelerio-Corynephoretea orders as well as the classes Festut'o-Bronetea ancl
Trit'olict-Get'unieteu are only sparselv documented. For all other countries, addi-
t ional relevds are highly desirable. especial ly in the case of Finland and Poland (Fig.

3  and 4) .
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FIGURE 4 - Number of located suitable rele\'6s per country and differentiated accordinc to the major
syntaxrr (ct prio' i assignment).

Data in the eletabortk
For 1.144 of the 3.547 relevds (49Vc) currently in the databank. bryophyres and

lichens have been recorded: for 366 of these also non-terricolous taxa have been
recorded (107o).The most  f requent ly  used p lot  s izes were 1 m2,4 m2.9-10 m2.  and
25 m2 (Fig.  5) .
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Frcr:nr- 5 - Frequcncl of dift-ercnt plot sizes usecl for the rclcr'6s alreadf inclnded in the databank (n =

3 .547 ).

Up to now. we have preferentially included relevds presumably belonging to the
class Fe.rlrrco-Bronletee to entrble partial analyses of the databank before it is com-
prehensive for all major syntaxa.

FEsruco-BnOMETEA - SyNTAXoNON'uc rREAT\{ENTS IN THE LITERATURE

In the following. we -eive an overview of classifications that have been proposed
for the Festuco-Bronleteo communities (except for the FestLtc'ion valesicrc'ae) in the
study area. Most of the available classifications of Fe.slrrc'o-Brometea communities
in the study area are local . re-eional or at best national (see Table l). Few authors
proposed formal classifications at a lar-eer geo-eraphical scale. and only Willems
(1982),  Royer (1991).  Dierßen (1996).  and Dengler (2003: 200) presented synopt ic
tables including relevds from more than one of the relevant countries.

Our synopsis aims at bein_s exhaustive as regards the listing of published formal
syntaxon names. and mentions widespread informal names. The evaluated sources
are listed in Table 1.

We assess the validity and le-eitimacy of the formal names according to the
Intemational Code of Phytosociolo-eical Nomenclature (Weber. Moravec & Theurillat,
2000: cited as ICPN). as a basis fbr a future s)'ntaxonomic revision of the Nordic and
Baliic Festtrco-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 occuring in this section are included in the ref'erence list.

General conc'epts of the clctss
The traditional. and stil l the most widespread. way of subdividing the class

Festuco-Brutmetea into orders is a splittin-e alon-s the continentality gradient. The
bipartition of the class into a subatlantic order. Brontetaliu erectiW. Koch 1926. and
a subcontinental to continental order. Fesruc'etalio vqlesictc'cte Br.-Bl. & Tx. ex Br.-
Bl. 1950, dates back to Braun-Blanquet & Tüxen (1943) and has been adopted by
many supra-regional overviews fiom the study area (Passar-ee, 1964; Matuszkiewicz,
1980; Pott .  1995: El lenber-s.  1996: Wilmanns. 19981 Schubert .  Hi lbig & Klotz.  2001 ;
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Rennwald,2002).  This approach was also essent ial ly fol lowed by Royer (1991) in
his Eurasian synthesis of the FestLtco-Brcmeteu, who added some geographically
fbunded orders from outside the present study area (similarly in Rodwell.
Schaminde. Mucina. Pignatt i .  Dr in-s & Moss.2002).  More recent ly.  a di f f -erent
approach has become more prominent. This suggests to unite the floristically and
ecologically sin-rilar mesophytic subunits of the Äesrrrco-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 rnesophytic order would alscl
be Brometaliu erec'tiW. Koch 1926. despite a very different content. Den-gler er n/.
(2003) thus proposed this name to be rejected by the Nomenclature Commission as
a nonlen crntbiguunt and to be replaced by the next younger valid name
Bracht'podietaliu pirtrtuti Korneck 1974. This concept has been followed explicitly
in the syntaxonomic overviews of DierlSen (1996). Passar_se (2002). and Berg,
Dengler, Abdank & Isermann (2004). Some other authors place all their FestLtc'o-
Brontetea communities fiorn the studl'area within the order Bronetulia erer:tibutit
remains unclear which of the two alternative concepts they fbllow (RaSomaviöius,
1998; Jermacäne & LaivinS, 2001: Lawesson. 2004).

The situation is complicated by the order Koelerict-Pltleetuliq phleoicli.s Korneck
1914 with the alliance Koelerio-Plileion phleoirirs Korneck 197,1, both proposed by
Korneck (1974) within the Festuc'o-Brortteteu and includine dry grasslands of base-
rich siliceous soils. For the study area. this concept has been (partly) accepted by
Pott  (1995),  Passar-ee (2002).  and Rodwel l  et  ul .  (2002).  As these communir ies
largely correspond to the order TriJ'olio uryeusis-Festucetolia oyinue Moravec 1967
of the class Koelerict-Cctrttrephoretea (see Dengler, 2004) and the respective
relevds have mostly been placed within the latter class by our preliminary classifi-
cation (see below), we do not treat them in the fbllowing. The xerophytic alliance
Festttciort valesiacue which is unquestionably placed in the order Festucetulia t,ule-
siac'ae and which occurs locally in northeastern Germany and northern Poland, has
also been excluded from this presentation.

Alliartc'es oJ'basiphilous 'senti-tlrt" gras.sluruls irt the sndy areu
In the beginning of the 20th century. all types of basiphilous dry grasslands were

placed in a single alliance. Brontiort erecti (cf . Braun-Blanquet & Moor, 1938).
From the 1940s onwards. when a subdivision of the Festuco-Brutnrcteointo several
alliances and orders had first been proposed, a n-rultitude of diffbrent alliances was
suggested fbr the communities of the study area (Table 2 and 3).

The communities of northwestern Germany (Schleswig-Holstein), Denmark and
the Swedish mainland have mclstly been placed in the subatlantic Brontion erec'ti
.t..! '1r'. (= Meso-Bromion). whereas those of northeastern Germany (Brandenburg)
and Poland have been included in the subcontinental Cirsio-Brachtltodion pinnati.
However. the exact delimitation of these two alliances is controversial. and even
recently communities from Brandenbur-s. Lithuania and Latvia have been assigned
to the southwestern Bront iort  ere( ' t i /Meso-Bront iort  (Ra5omaviöius. 1998;
Ba lev iö iene e ta | . ,2 } } } ;Jermacäne&La iv in5 ,200 l :Passar -ee ,2002) .Royer (1991)
established an additional alliance Aprostio-At'enuliclt schellictnue as a more conti-
nental counterpart of the Cirsio-Brctchypotliort. 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
nofihern distributional range of the class (British Isles, Denmark, Fennoscandia,
Baltic countries) hold a distinct floristic position (e.g. Willems, 1982;Dierßen, 1996;
Diekmann, 1991). On the one hand, they lack some diagnostic species of the Festuco-
Brometea and their subunits that are frequent farther south. On the other hand, sever-
al differential species (e.-e., mesophilous and slightly acidophytic taxa, mosses, and
fruticose lichens) become more prominent northwards (Dierßen,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 first to
establish a separate Nordic alliance, Helianthemo-Globularion, which according to
him should be endemic to the islands of Öland and Gotland. However. Helianthemo-
Globularion is to be considered as a nomen 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-Scleranthenea communities (Krahulec et al. 1986,
Dengler et a|.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 communities are well separated from a nofthwest
European group, which could be fur-ther subdivided into a British Isles subgroup
(United Kingdom, Ireland) and a south Scandinavian subgroup (Denmark, Swedish
mainland). Royer ( I 99 I ) adopted this concept with slight modifications by proposing
a northwestern alliance, Gentianello amarellae-Averuilion pratensis (British Isles, N
France, Denmark, SW Sweden), and including the northeastern communities in an
enlarged Helictnthemo-Globularion (SE Swedish mainland, Oland, Gotland, Estonia,
Finland). In Dengler et al. (2003), the new alliance Filipendulo vulgaris-
Helictotrichion pratensis was published to replace the latter nomen dttbium, and now
also the Festuco-Brometea 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 Brachl,podietalia 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 further 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 relevds
from the study area; however, the nomenclatural types of three of these rather
belong to other orders than the Brachypodietalia pinnari. Only few of these valid
names have been applied for communities in more than one country, namely the
Adonido-Brachypodietum pinnati, Pulsatillo-Phleetum phleoidis, and Solidagini-
Helictotrichetum (Table 4). The Veronico spicatae-AvenetLlm, which occurs on the
alvars of Öland and possibly also of Gotland and Västergötland, is now widely
accepted as an association (Krahulec e/ ol., 1986; Dierßen, 1996; Löbel,2002;
Dengler et a|.,2003) but stil l has no valid name. Remarkably, in the Baltic coun-
tries also association names such as ARrostietum vinealis, Aveno pubescentis-
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MedicaginetumJalcatae or Meso-Brometum 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, Dierßen (1996)
distinguished five Brach.tpodietalia pinnati units at the rank of associations in the
Nordic countries but only named three as associations and two as informal com-
munities (Stipa pennala comm., Helictotrichon pratensis-Festuca ovina comm.).
Löbel (2002), besides the Veronico spicatae-AvenetLoll. accepted three equivalent
units in southern Öland (Phleum bertolonii-Sa-rifiaga grctnulata comm., frifotium
montanum-Medicago Jalcata comm., Adonis vernalis-Ononis arvensis comm.).
Other authors due to the unclear and controversial delimitation of the superior
Festuco-Brometeo syntaxa in the study area even refrained from definitively 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-Helictotric'hion or the Cirslo-Brachypodion
and thus named it as Helictotrichon protensis-lBraclq'podietalia pinnatil commu-
nity, and Jermacäne & Laivin5 (2001) subordinated thetr Medic'ago falcata com-
munity directly to the class.

FEsruco-BnOMETEA - FIRST ANALysES oF THE DATA

Subdivision into classes
Preceding the analyses, we had to 'extract' the FestLtco-Bronrctea relev6s from

the databank. Several solutions for this purpose have been taken into consideration:
(1) 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 relevds 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,1991 ,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 relev6s
assigned to more than one class and usually leaves a considerable proportion of
relevds 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 (Dierßen, 1996; Berg, Dengler
& Abdank,2001;Rusina,2005; Boch & Dengler,2006; Löbel & Dengler,  subm.).
Not only for the high rank syntaxa primarily covered by our project (Festuco-
Brometea, Sedo-Scleranthenea, Koelerio-Cort'nephorenea, Trifolio-Geranietea) did
we create such lists, but also for al1 floristically and ecologically closely related class-
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es of the herbaceous vegetation, relev6s of which potentially could have been includ-
ed in the databank. These are: AmmophileteaBr.-Bl. &Tx. er Westhoff et al. 1946,
Artemisietea vulgaris Lohmeyer et al. ex von Rochow 1951, Asplenietea trichoman-
ls (Br.-B1. irz Meier & Br.-Bl. 1934) Oberd. l9ll , Callmo-UliceteaBr.-Bl. &Tx. ex
Klika & Hadai 1944. Molinio-Arrhenatheretee Tx. 1937. Parvo-Caricetea denHeld
& Westhoff in Westhoff & den Held 1969 nom. cot1s. propos., Polygono-Poetea annu-
ae Rivas-Marrinez 1975. and Stellarietea mediae Tx. et al. er von Rochow 1951
(including the Sisymbrietea Komeck 197 4 nom. cotls . propos .) .

For the Festuco-Brometea, for example, we used the following 51 taxa: Adonis
vernalis, Anthl,ll is vnlneraria, Aster linost'ris. Astragalus danicus, Avenula praten-
sis, Brachypodiunt pinnatunt, Briz.o media, BromLts erectus, Campanula glomerata,
C. sibirica, Camp-vlium chrysophyllum, Carer caryophyllea, C. humilis, C. supina,
Carlina vulgaris, Centaureo rhenana, C. scabiosa, Cirsium acaule, Dianthus
carthus ianorum, Entodon c onc'innus. Filipendula vul gari s, Gentiane lla germanica,
Helianthemum nwnmularium, Homalothecium ltfiescens, Hy'pochoeris maculata,
Koeleria pyramidata, Leontodon hispidtts subsp. hispidus, Lophocolea minor,
Lotus corniculatus , Medicago lupulina , M . sativa subsp . falcata, Onobrychis vici-

folia, Ononis arvensis, O. spinosa, Orchis militaris. O. morio, O. ustulata,
Plantago media, Pol-vgala comosa, Potentilla cinerea, P. heptaphvlla, Prunella
grandiflora, Ranunctrlus bnlbosus, Salvia pratensis, Sanguisorba minor, Scabiosa
columbaria, Senecio jacobaea, Stachys recta, Thuidium philibertii, Th1;mus puLe-
gioide s, Trifulium montanum.

Foreach relev6, we calculated importance values for all l2 named (sub-) class-
es by summing up the ordinal transform values (van der Maarel, 2005; r - 1, + -
2 ... 5 - 9) corresponding to the cover-abundance values of all their diagnostic
taxa. The relev6 was then subordinated to the class with the highest score.
Accordingly, nearly two thirds of the relev6s belong to the Festuco-Brometea, a
smaller propoftion to the two other studied classes, and some relev6s to'non-
xerothermic' classes (Fig. 6).

:-ie I t i t re Iüi' I  
t i . l i . ' rna t i i '

Ili h$ tI 'lr!L'iL't

\rir -lcl.'rantlrr^-r

Frcune 6 - Numerical assignment of the relevds already included in the databank to (sub-) classes

(n = 3,547). For the method used, see text.
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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 relev6s, 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 Brochypodietalia

pinnati relev6s (not corrected fbr different plot sizes or spatial clumping). This pre-
liminary list indicates many similarities but also some substantial differences to
Brachypodietalia pinnali communities in other European regions. We compared the
presence degrees with the mean of the three southem temperate alliances Bromion
erecti, Cirsio-Brachypodion pinnati. and Agrostion t'inealis. using a synoptic table
based on 19 associations and some 3,600 relevds (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 c),nanchica,
Brachypodium pinnatLur? agg.. Carer hwnilis. Euphorbia ctparissias, Festuca rupi-
cola, Koeleria macrantha, Medicago sativa subsp. falcata, Potentilla cinerea,
Salvia pratensis, and Satguis orba minor. By contrast. for example , Avenula praten-
sis, Campanula rotundffblia, Care-r cartophyllea, Festucct ovina, F. rubra agg.,
Galitnr album, G. boreole, Honrulothecitnt lutescens, Hypnunt cupressifornte, and
Thr-mns serpvllLtm 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 de-eree are listed.

Spe cie s- area re I ati on ( S AR )
For the number of vascular plants in lhe Festuco-Brontetea stands, we analysed

the SAR (Fig. 7). The relationship between species richness and plot size within the
range from I m2 to 100 m2 is best described by a power law, i.e. a straight line in
the log-log space with an increment (; value) of 0.09. The regression is highly sig-
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FtcunE 7 - Species-area relat ion for vascular plants in lhe Festuco-Bronrctea relevds included in the
databank (n = 2,063). The parameters ofthe power regression function are listed in the inset. Note that
the symbols near the resression line often represent many individual relevds.
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nificant (p < 0.001) though differences in plot size explain only 107c of the variance
in species richness. According to the regression function, there are on average 23.2
vascular plant taxa on I m2. 28.2 on 10 m2. and 34.4 on 100 m2.

The determined : value is considerably lower than the values typically yielded by
nested-plot studies in Brachtpodietalia pirutari communities. Dengler (2005) gives
0.216 for the Veronico spicatae-At'enetlon on Öland (Sweden; 0.01-9 m2) and 0.206
for aCirsio-Brachtpodion pinnoti community in Bavaria (S Germany;0.01-100 m2),
and Boch (unpubl.) found a value of approximately 0.2 fbr the Brac'h,rpodietolia pin-
nati community on Saaremaa (Estonia). ln all cases, the : 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. Cerrainly, this result could be caused by systematic differences in geo-
graphic position and/or ecolo-sical site conditions between large and small plots.
However, most of the I m2 plots originate from Estonia and nearly half of the 100 m2
plots stems from Latvia and Lithuania, which are -eeographically close in relation to
the dimension of the whole study area. Thus. such effects can probably only partly
account for the low : value. We can rather assume that the larger the plot sizes. the
more incomplete the species lists are on average. Chytrf (2001) found similareffects
in the Czech vegetation databank where in some syntaxa the documented average
species richness even decreased above a cefiain plot size.

FEsruco-BnoMETEA - coNCLUSIoNS

For the study area. we fbund 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 re-eion. 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 relevds to a syntaxon described from an adjacent country. This
findin_e clearly shows the necessity of a broadly based supra-national classification
for the study area.

The Braclq'podietalia 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 & Löbel (2006) and discussed for other syntaxa by Dengler et al. (2006').
Even these first results indicate that a separate alliance for Brac'ht'podietalia pinnoti
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 Brac'ln'podietalict pinnall stands compared to
their southern counterparts in a similar way as in the A/1'sso-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
Av e ntt I a p r at e n s i s, C a re x c a n' o p ltt' I I ea, and T ltt' rttu s s e r pt' I I tutt.
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Ourloor

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. Schaminde & Hennekens, 2001).

We will start with definitive analyses in the near future, beginning with the Festuco-
Brometea and including syntaxonomy, methodology (e.g., effects of plot size and cryp-
togam treatment on results; different classification approaches), and biodiversity pat-
tems. Beforehand. the automatic subdivision of the relev6s 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 prefened 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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Teel-E I - List of the evaluated syntaxonomic treatments and some imporlant other classifications of
Festuctt-Bromelea communities in the study area. arranged by countries and within these alphabetical-
ly. In the last column. we indicate whether ori-sinal tables (OT) or svnopric tables (ST) are inciudecl.
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Teel-E 2 - Overview of the alliance names that are used for basiphilous semi-dry srasslands 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 accordin-e to the ICPN. Epithets that are not used in the original diagnosis

but whose addition is permitted according to Recommendation l0C 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 ran-ee of the syntaxon as it is given in the respective original
diagnosis is listed by use of the ISO country codes (states or provinces may be added in brackets).

Uncertain occurrences are indicated with "?". The origin of the tvpe element is set in bold face.
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Taer-p 3 - Use of different alliance names in syntaxonomic treatments of the study area since 1960.

The sources are numbered according to Table l. Uncertain occurrences are indicated with "?".
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Teele 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 conect one is given. All names :Lre
orthographically corrected according to the ICPN. Epithets that are not used in the original diagnosis

but whose addition is permitted accordin-e to Recommendation l0C 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 ran-ge of the syntaxon as -uiven in the respective original diag-
nosis is listed by use ofthe ISO country codes (states/provinces may be added in brackets). Unceftain
occulrences are indicated with "?". 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 sources are abbreviated as in Table l.
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TesI-e 5 - The most frequent taxa occurrin-q in more than one third of the relevds of the Nordic and
Baltic Brachvpodietalia pinnati communities (rr = 2.063) and their presence degrees (not corrected
for different plot sizes). The values of non-vascular plants are calculated for the subset of relevds in

which these groups have been considered (rr = 1.097).
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