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Dry grasslands on sandy soils in the forest and forest-steppe zones
of the plains region of Ukraine: present state of syntaxonomy

— Anna Kuzemko —

Abstract

This paper compiles and synthesizes the present knowledge of dry grassland vegetation on sandy

soils in northern Ukraine, based on published and unpublished sources. In total, 391 relevés from 29
association-level syntaxa of the class Koelerio-Corynephoretea (incl. Sedo-Scleranthetea and Festucetea
vaginatae), as well as of the alliance Agrostion winealis from the class Molinio-Arrhenatheretea were
used for the analysis. Based on cluster analysis and comparison of synoptic tables, a compact classifica-
tion scheme of the sandy dry grassland vegetation in the forest and forest-steppe zones of the plains
region of Ukraine has been developed. It comprises 10 associations from the Koelerio-Corynephoretea
and one from the Agrostion vinealis (Molinio-Arrhenatheretea).
The Koelerio-Corynephoretea include four orders in Ukraine: Alysso-Sedetalia, Trifolio arvensis-
Festucetalia ovinae, Corynephoretalia canescentis, and Sedo acris-Festucetalia. The Alysso-Sedetalia are
represented by two associations, the Aurinio saxatilis-Allietum podolici and the Minuartio anctae-
Festucetum pallentis from West Podillya. The associations Stipetum pulcherrimae, Astragalo-Stipetum,
and Poetum wversicoloris, which also had been included in the Alysso-Sedetalia by some authors, are
assigned to the class Festuco-Brometea based on their species composition. All Ukrainian stands of the
Trifolio arvensis-Festucetalia ovinae are assigned to the association Thymo pulegioides-Festucetum
ovinae. They develop on granite outcrops within Ukrainian crystalline shield. Communities of the
Corynephoretalia canescentis are described from the Polissya region, where fluvioglacial sediments
dominate. These relevés are provisionally assigned to the associations Corniculario aculeatae-Cory-
nephoretum canescentis and Corynephoro-Silenetum tataricae. Sedo acris-Festucetalia communities
have mainly been recorded in the Dnieper Valley, and some relevés come from Zhytomyr Polissya. This
order includes two alliances. The Koelerion glaucae is represented by two associations, namely Veronico
dillenii-Secalietum sylvestris and Diantho borbasii-Agrostietum syreistschikovii. The Festucion beckeri
is represented by three associations (Centaureo borysthenicae-Festucetum beckeri, Chamaecytiso
ruthenici-Festucetum beckeri and perhaps Poo bulbosae-Caricetum colchicae), which are distributed in
the Dnieper Valley. The Agrostion vinealis alliance from the Galietalia veri order has been assigned to
the Molinio-Arrhenatheretea. The present analysis revealed a significant similarity among the previously
described associations of this alliance, which allowed the reduction of them to one association, the
Koelerio-Agrostietum vinealis. It occurs mostly in the Dnieper Valley and its left bank tributaries.
Among the right bank tributaries, it occurs only along lower stretches of rivers and around their con-
fluences with the Dnieper. Most of the dry grassland communities on sandy soils within the study area
require further detailed investigation.

Zusammenfassung: Sandtrockenrasen in der Wald- und Waldsteppenzone
des ukrainischen Flachlandes: aktueller Stand der Syntaxonomie

Dieser Artikel synthetisiert das gegenwirtige Wissen zur Vegetation der Sandtrockenrasen in der
nérdlichen Ukraine basierend auf publizierten und unpublizierten Quellen. Insgesamt wurden 391 Auf-
nahmen von 29 Syntaxa auf Assoziationsebene aus der Klasse Koelerio-Corynephoretea (incl. Sedo-
Scleranthetea und Festucetea vaginatae) sowie aus dem Verband Agrostion vinealis (Klasse Molinio-
Arrbenatheretea) fiir die Analyse verwendet. Basierend auf einer Clusteranalyse und der erstellten
Stetigkeitstabelle wurde eine konsistente Klassifikation der Sandtrockenrasenvegetation in der Wald-
und Waldsteppenzone des ukrainischen Flachlandes entwickelt. Sie umfasst 10 Assoziationen der Klasse
Koelerio-Corynephoretea and eine aus dem Agrostion vinealis (Molinio-Arrhenatheretea).

Zu den Koelerio-Corynephoretea gehdren im Gebiet vier Ordnungen: Alysso-Sedetalia, Trifolio
arvensis-Festucetalia ovinae, Corynephoretalia canescentis und Sedo acris-Festucetalia. Die Alysso-Sede-
taliz sind durch zwei Assoziationen vertreten, das Aurinio saxatilis-Allietum podolici und das Minuartio
auctae-Festucetum pallentis West-Podoliens. Die Assoziationen Stipetum pulcherrimae, Astragalo-
Stipetum und Poetum wersicoloris, die von manchen Autoren ebenfalls in den Alysso-Sedetalia
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eingeschlossen wurden, werden hier aufgrund ihrer Artenkombination zur Klasse Festuco-Brometea
gestellt. Alle ukrainischen Bestinde der Ordnung Trifolio arvensis-Festucetalia ovinae werden in eine
einzige Assoziation gestellt, das Thymo pulegioides-Festucetum ovinae. Dieses tritt im Bereich von
Granitfelsen im Ukrainischen Tafelland auf. Gesellschaften der Ordnung Corynephoretalia canescentis
werden aus Polesien beschrieben, wo fluvioglaziale Sedimente vorherrschen. Derartige Aufnahmen wer-
den provisorisch den Assoziationen Corniculario aculeatae-Corynephoretum canescentis und
Corynephoro-Silenetum tataricae zugeordnet. Gesellschaften der Ordnung Sedo acris-Festucetalia wur-
den vor allem im Dnepr-Tal nachgewiesen, wobei einige Aufnahmen auch aus der Oblast Schytomyr
stammen. Diese Ordnung ist im Gebiet durch zwei Verbinde vertreten. Zum Koelerion glaucae gehdren
das Veronico dillenii-Secalietum sylvestris und das Diantho borbasii-Agrostietum syreistschikouvii. Das
Festucion beckeri ist durch drei Assoziationen vertreten (Centaureo borysthenicae-Festucetum beckeri,
Chamaecytiso ruthenici-Festucetum beckeri und moglicherweise Poo bulbosae-Caricetum colchicae),
die alle im Dnepr-Tal vorkommen. Der Verband Agrostion wvinealis aus der Ordnung Galietalia veri wird
zur Klasse Molinio-Arrbenatheretea gestellt. Es zeigte sich, dass die verschiedenen zuvor in diesem Ver-
band unterschiedenen Gesellschaften alle untereinander so ihnlich sind, dass sie in einer Assoziation
zusammengefasst werden sollten, dem Koelerio-Agrostietum wvinealis. Dieses kommt in den Tilern des
Dnepr und seiner linksseitigen Zufliisse vor. Dagegen tritt es an den rechtsseitigen Zufliissen nur im
Unterlauf auf. Zusammenfassend lisst sich feststellen, dass fiir die Mehrzahl der behandelten
Gesellschaften weitere Untersuchungen erforderlich sind.

Keywords: Agrostion vinealis, Festuco-Brometea, Galietalia veri, Koelerio-Corynephoretea, Molinio-
Arrhenatheretea, Dnieper Valley, Podillya, Polissya.

1. Introduction

The vegetation of Ukraine has been studied using the Braun-Blanquet approach for
about 30 years. The results of the preliminary inventory of coenotic-level phytodiversity
were generalized in the first “Prodrome of Ukrainian vegetation” (SOLOMAKHA 1996). Dur-
ing the initial stages of developing a syntaxonomic classification of the country, Ukrainian
phytosociologists faced the problem of difficulty of access of important literature on Euro-
pean vegetation. Moreover, there was a lack of vegetation data from the more eastern regions
in most cases. This causes difficulty in aligning syntaxa described from the territory of
Ukraine with those described from other regions. There were no opportunities to analyze
syntaxa within their complete distribution range. Thus, some syntaxa were misapplied in the
“Prodrome of Ukrainian vegetation”, their distribution actually being limited to more wes-
tern areas of Europe. Additionally, it turned out that some syntaxa that have been described
as new for science from the territory of Ukraine actually had previously been described
elsewhere. In particular, some syntaxa have repeatedly been described under different names
from the territories of Ukraine, Belarus and the Russian Federation.

During the last 10 years, the preparation of the multi-volume “Vegetation of Ukraine”
has commenced, with the first three volumes already published (MALINOVSKIY & KRICH-
FALUSHIY 2000, DUBYNA 2006, DUBYNA et al. 2007). Further, substantial information has
been accumulated in recent publications, e.g. in series of monographs “Nature Protected
Territories of Ukraine. Plant World” (OrRLOV & YAKUSHENKO 2005, GAL’CHENKO 2006), in
surveys of the vegetation of some regions of Ukraine (GONCHARENKO 2002, DUBYNA et al.
2004, GRIGORA et al. 2005) and in several dissertations dealing with Ukrainian vegetation.
As a result, a considerable amount of phytosoc1olog1cal data has been accumulated that
requires systematization, generalization and comparison with vegetation of adjacent regions.
It is necessary also to clarify which vegetation classes and which regions of Ukraine need
further detailed investigation and for which of them the level of knowledge is satisfactory.

Therefore, the aim of this work was to generalize all data on dry sandy grassland vegeta-
tion available in literature and archive sources for the forest and forest-steppe zones of the
plains region of Ukraine; to compare the syntaxa, and to outline the direction and the tasks
of further research.
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2. Study area

The study area includes the forest and forest-steppe zones of the plains region of
Ukraine. According to the latest version of the physiographic zonation of Ukraine
(MARINICH & SHYSHCHENKO 2005, RUDENKO 2007), the forest zone was divided into the
zone of mixed forests and the zone of deciduous forests (Fig. 1). The Dnieper River divides
Ukraine into two parts, referred to as Right-Bank Ukraine and Left-Bank Ukraine in this
paper.

The zone of mixed forests of the East European Plain occupies the northern part of
Ukraine. This zone is characterised as having lowland relief with prevalence of sandy and
clay-sandy deposits, temperate continental climate with positive moisture balance and a
high-density river network with wide river valleys that regularly flood. The mixed forest
zone is the most humid region of the plains region of Ukraine. The geomorphological struc-
ture of the zone is heterogeneous. In the west it occupies a part of the Volyno-Podilska plate
and the Halytsko-Volynska depression, the central portion occupies the northern portion of
the Ukrainian crystalline shield, and the eastern portion occupies the Dniprovsko-Donetska
depression and the slopes of the Voronezh crystalline massif. The zone occupies polygenic
lowland plains, formed mainly from alluvial, glacial, fluvioglacial, and atmogenic sediments
(MARINICH & SHYSHCHENKO 2005). Sod-podzol soils, dominate, particularly weakly-devel-
oped podzol soils which are distributed on sandy terraces and moraine plains on the tops
and gentle slopes of the moraine hills and ridges. On the elevated convex or flat areas of
terraces with dry pine forests sod-sandy soils with clearly sandy microstructure have devel-
oped. In isolated sites, particularly in Zhytomyr Polissya, sod-skeletal soils occur. They
develop on crystalline rock outcrops, and consist of sand and broken stones. In shallow
watershed depressions with weak discharge, on river terraces above floodplains, and in the
middle and high-level floodplains, sod-gley and meadow soils are formed. Their texture
varies between light sandy and loamy (VERNANDER et al. 1986). Zonal vegetation is repre-
sented by coniferous and mixed forests with predominance of Pinus sylvestris and Quercus
robur.

I - zone of mixed forests
II - zone of deciduous forests
III - forest-steppe zone

IV - steppe zone

V - Mountain Crimea

VI - Ukrainian Carpathians

Fig. 1: Physiographic zonation of Ukraine (adapted from RUDENKO 2007). The study deals with the
three highlighted vegetation zones.

Abb. 1: Physiografische Gliederung der Ukraine (nach RUDENKO 2007). Der Artikel beschiftigt sich
mit den drei hervorgehobenen Vegetationszonen.
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The zone of deciduous forests occupies the western part of the Ukrainian territory
between the Carpathians, the mixed forest zone, and the forest-steppe zone. This zone
extends over the West-Ukrainian physiographic region, and is partitioned by numerous
rivers within the Dnister, Pivdenny Bug, Visla and Prip’yat’ basins. The valleys of left tribu-
taries of the Dnister are canyons, cutting through the section of paleozoic and mesoneozoic
sediments. The cliffy, partitioned limestone hills of Tovtry are prominent in relief. They are
the remainders of barrier reefs and atolls of the Neogenic Sea. The Tovtry rises about 50-60 m
above the surrounding area, and its peak altitude is 350-400 m a.s.l. (MARINICH &
SHYSHCHENKO 2005). The distribution of sandy soils is connected with crystalline rock
exposures, where weathering of some elements takes place. As a result, sandy and skeletal
soils of different thickness are formed. The exception is Male Polissya, where the natural and
territorial complexes of the forested lowland prevails in the landscape: areas with out-
washed, moraine-outwashed and outwash-alluvial plains with sod-weakly developed podzol
soils (MARINICH & SHYSHCHENKO 2005). Zonal vegetation includes deciduous forests domi-
nated by Quercus robur and Carpinus betulus.

The forest-steppe zone stretches from the zone of deciduous forests in the west to the
west spurs of the Middle-Russian Highland in the east. Its northern border coincides with
that of continuous distribution of north-forest-steppe landscapes. Their indicators are grey
forest soils and podzolic chernozems on the loess stratum. The southern border is traceable
on the line of the deep middle-humus chernozem. Formation and development of the forest-
steppe landscapes are dependent on the optimal balance of heat and moisture, and during the
growing season, evaporation almost equals the amount of precipitation. The soil formation
in the Dnieper Right-Bank part of the zone is influenced by crystalline outcrops and
weathering processes. Sandy soils occupy greater areas in the Dnieper Valley, especially in
the Left-Bank region. This is caused by erosion and accumulative processes in the Dnieper
Valley and its tributaries. Their floodplains are formed by alluvial sands with the strata of
loamy sand, loam and buried soils. The sandy areas with pine forests are raised up to 10-12 m
above the floodplain with the peak altitude mark of 140~150 m a.s.l. They are composed of
ancient alluvial anisomerous sands, which lie over the fluvioglacial stratum. Their surface
topography is diversified by sandy ridges, dunes, and blow-outs. Alluvial sediments are
widespread in valleys of the Left-Bank tributaries on palaeogenic sediments (Kharkiv sands,
Kiev marl). Sandy areas covered mainly with pine forests are distributed in the valleys of
Sula, Psel, and Khorol and other rivers. They rise up to 10-12 m above the floodplains with
a peak altitude of 120-128 m a.s.l. Typical of these sandy areas are atmogenic ridge-hilly
relief and sod-podzol sandy and sabulous soils. The sandy terrace of the Vorskla River is
2-7 km wide. The sandy hills with a peak altitude of 80-100 m a.s.l. are distributed at its
outside edge. In the eastern part of Ukraine, sandy terraces are located in river valleys of the
Kharkiv hillside-elevated region, where floodplain sandy terraces form a belt 0.4—4.0 km
wide (MARINICH & SHYSHCHENKO 2005). Zonal vegetation is represented by deciduous
forests (dominated by Quercus robur and Carpinus betulus, Acer platanoides and Tilia
cordata) and meadow steppes (dominated e.g. by Festuca wvalesiaca, Stipa capillata and
Botriochloa ischemum).

3. Material and methods

3.1. Plant nomenclature

In general, the nomenclature for vascular plants follows CHEREPANOV (1995), that of mosses IGNA-
TOV & AFONINA (1992), and that of lichens KONDRATYUK et al. (1998). As an exception, the nomencla-
ture of some vascular plant taxa follows MOSYAKIN & FEDORONCHUK (1999) because some taxonomic
interpretations by CHEREPANOV (1995) caused difficulties.

In the following cases, microspecies were included in aggregates and were not considered as separate
taxa in the present paper: Medicago falcata agg. (including M. procumbens Besser — absent in
CHEREPANOV's list and M. romanica Prodan — present in CHEREPANOV’s list as only species), Thymus
pulegioides agg. (including T clandestinus Schur. and T ucrainicus (Klokov & Des.-Shost.) Klokov —

372



absent in CHEREPANOV's list), Hylotelep hium maximum agg. (including H. polonicum (Blocki) Holub —
absent in CHEREPANOV’s list, H. stepposum (Boriss.) Tzvelev — present in CHEREPANOV’s list as only
species), Hylotelephium telephium agg. (including H. argutwm (Haw.) Holub - absent in
CHEREPANOV's list and H. triphyllum (Haw.) Holub — present in CHEREPANOV’s list as only species).
Sesels libanotis (L.) W. D. J. Koch subsp. intermedium is considered as a subspecies although all cited
authors applied the old name of this taxon Seseli intermedium (Rupr) V. Vodopianova (but in
CHEREPANOV’s list it is given as Seseli libanotis). In the nomenclature of several species absent in
CHEREPANOV’s checklist, I followed MOSYAKIN & FEDORONCHUK (1999): Asparagus polyphyllus
Steven, Pilosella caespitosa (Dumort.) P. D. Sell & C. West, Seseli campestre Besser, and Stipa borys-
thenica Klokov ex Prokudin.

3.2. Relevés

For the survey of the Koelerio-Corynephoretea, phytosociological materials published in Ukrainian
literature were used. Relevés of the alliance Agrostion vinealis (order Galietalia veri, class Molinio-
Arrhenatheretea) were taken from archive data and historical relevés from “phytocoenotheka” (archives
of paper-copy relevés of the Department of Geobotany at the M. G. Kholodny Institute of Botany,
National Academy of Sciences of Ukraine). Additionally, unpublished data of the author were used. All
available phytosciological data (single relevés and synoptic tables) originally assigned either to the
Koelerio-Corynephoretea s.l. (incl. Sedo-Scleranthetea, Festucetea vaginatae) or the alliance Agrostion
vinealis were used for the analysis. Regarding the Molinio-Arrhenatheretea, only those syntaxa occur-
ring on dry sandy soils were included in the study. Appendix A gives an overview of relevés included in
the analysis.

In the analysis, I tried to use the greatest possible number of relevés of each syntaxon. Unfor-
tunately, for some syntaxa newly described from the territory of Ukraine only very few relevés exist.
Thus, the range of relevé numbers varies from 3 to 61 in different syntaxa, which may have affected the
accuracy of results to a certain extent. The information about plot sizes was absent in literature sources
in most cases. In those cases with available information, the size varies noticeably from 2 m? to 100 m2.
Another problem is the absence of information on bryophytes and lichens in some syntaxa (this is indi-
cated in Table 1 in the Supplement). I fully realize that such variation of raw data may have an essential
influence on the reliability of the results but I decided to use all data available from sandy dry grasslands
in the forest and forest-steppe zone of the plains region of Ukraine because their small quantity did not
allow for further reduction based on quality criteria.

3.3. Phytosociological classification and cluster analysis

A comparative analysis of the 29 “syntaxa” included was carried out to evaluate the diagnostic value
of species delimited as diagnostic in original publications/information sources and to assess how well-
founded their assignment was to higher syntaxa.

All the data were summarized into a synoptic table where the constancy of each species is expressed
in percent (Table 1 in the Supplement). If in sources only constancy classes were given, I transformed
these back to percentage constancies approximately (V: 90%; IV: 70%; III: 50%; II: 30%; I: 10%). The
relevés were grouped according to the original association names assigned by the authors, with two
exceptions. The two localities of the Veronico dillenii-Secalietum sylvestris differed considerably in their
floristic composition and were therefore analyzed separately. The same was true for the Centanreo
borysthenicae-Festucetum beckeri.

Species with constancy at least two times as high than in other syntaxa were considered as differen-
tial (DENGLER 2003). Delimitation of character species of higher syntaxa was based on literature sources
(MUCINA 1997, BERG et al. 2001, MATUSZKIEWICZ 2001, DENGLER 2003, RUSINA 2005, RUPRECHT et al.
2009). Similarity among syntaxa was determined by cluster analysis with the program STATISTICA 7.0
(STATSOFT, INC. 2005). The agglomerative hierarchical method known as Ward’s method was applied.
As a resemblance measure, Euclidean distance was employed.

A nomenclatural revision of the involved syntaxa was not a focus of this paper. However, misspelled
names were corrected according to the regulations of the International Code of Phytosociological
Nomenclature (further as ICPN; WEBER et al. 2000). Full author citations of all mentioned syntaxa are
given in the syntaxonomic overview (section 5.4).
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4. Results
4.1. Comparison of syntaxa in synoptic table (Table 1 in the Supplement)

Syntaxa SS1, SS2 and SS3 are characterized by high constancy and abundance of the
Festuco-Brometea character species and low constancy of the Koelerio-Corynephoretea
character species with the exception of species of the alliance Alysso alyssoidis-Sedion. The
high constancy of the later probably was the reason why ABDULOEVA (2002) in the original
publication assigned them to the Sedo-Scleranthetea.

Diagnostic species of syntaxa SS4 and SS5 are Thymus xoblongifolius, Cephalaria
uralensis and Minnartia ancta, which do not occur in any other syntaxon. Vegetation is com-
posed mainly of diagnostic species of the Alysso-Sedion and the Koelerio-Corynephoretea.

Syntaxa SS6, SS7, SS8, SS9 and SS10 contain a number of species of the Hyperico perfo-
rati-Scleranthion perennis, allowing them to be included into this alliance. Considerable
differences among these syntaxa were not observed in the synoptic table, and there appears
to be no reason to delimit them as separate associations.

Syntaxa KC1, KC3 and FV8 do not possess good diagnostic species at the association
level. Most probably they belong to the Corynephorion canescentis alliance although the
group of character species of the named alliance (only Corynephorus canescens, Jasione
montana and Thymus serpyllum) and also of the Koelerio-Corynephoretea class (only 14
species with low constancy) is represented weakly. By contrast, syntaxon KC4 has good
association-level diagnostic species. This syntaxon is probably the transition from Cory-
nephorion canescentis to Koelerion glaucae alliances as species of both alliances are present.

Syntaxon FV7 has good association-level diagnostic species, and also includes character
species of the class Koelerio-Corynephoretea and the alliance Koelerion glancae.

Syntaxa SS11, FV5, FV1b and FV2b show a pronounced similarity in floristic composi-
tion, and can be assigned to the alliance Koelerion glancae (order Sedo acris-Festucetalia,
class Koelerio-Corynephoretea).

Syntaxa FV3, FV4 and FV6 contain the same set of diagnostic species and approximately
equal numbers of character species of the Koelerion glancae and Festucion beckeri alliances,
indicating the transitional nature of these syntaxa.

Syntaxa FV2a and FV1a are well differentiated by such diagnostic species as Agropyron
pectinatum, Centaurea psendomaculosa, Dianthus platyodon, Erysimum canescens, Kochia
prostrata Linaria dulcis and Tragopogon borysthenicus. Character species of both the
alliance Festucion beckeri and the order Sedo acris-Festucetalia are well represented.

Syntaxon SS12 has a clear diagnostic species group, and some character species of the
Sedo acris-Festucetalia and the Koelerio-Corynephoretea have a high constancy.

Syntaxa AV1, AV2 and AV3 demonstrate considerable similarity in floristic composition,
suggesting their inclusion into a single association. This is distinguished by a high number of
the Molinio-Arrbenatheretea character species as well as character species of the Koelerio-
Corynephoretea. These syntaxa represent transitional vegetation between both phytosocio-
logical classes.

Syntaxon KC2 has no diagnostic species. The Koelerio-Corynephoretea character
species are nearly absent but the Molinio-Arrhenatheretea class is represented quite well
with some species having high constancy.

4.2 Cluster analysis

The dendrogram of the cluster analysis demonstrates clear division of the processed
syntaxa into two large groups (Fig. 2). The first of them includes syntaxa of communities
which occur on stony outcrops while the second contains syntaxa developing on sandy
deposits. The extreme branches of the dendrogram include groups questionably positioned
syntaxonomically within the Koelerio-Corynephoretea. Syntaxa SS1-SS3 are assigned to the
Festuco-Brometea class in conventional classification schemes, and syntaxa AV1-AV3 tradi-
tionally are assigned to the Molinio-Arrbenatheretea class.
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Fig. 2: Dendrogram of the cluster analysis of 29 sandy dry grassland syntaxa. The code numbers refer
to Appendix A.

Abb. 2: Dendrogramm der Clusteranalyse von 29 Sandtrockenrasen-Syntaxa. Die Codes sind in
Anhang A aufgeschliisselt.

In total, six groups of clusters were obtained. The first group is formed by syntaxa SS1,
S$S2, SS3, SS4, and SS5. They include communities on limestone outcrops in West Podillya.
The second group includes syntaxa SS6, SS7, SS8, SS9 and SS10, communities of which are
described from granite outcrops of forest and forest-steppe zones of the Right-Bank
Ukraine. This group is floristically quite homogeneous.

The third group is more heterogeneous. One branch is formed by syntaxa SS11, FV5,
FV1b, and FV2b, and it includes phytocenoses occurring on sands of the Dnieper flood-
plain. The second branch contains syntaxa FV1a and FV2a with communities that were
described on sands of the Left-Bank forest-steppe.

The fourth group is the most heterogeneous. One branch combines syntaxa KC1, FV8,
KC3, and KC4, which include communities of sandy deposits, mainly fluvioglacial sedi-
ments of forest zone. The other branch is formed by syntaxa FV3, FV4, and FV6, which are
represented by the Dnieper sandy terrace communities.

Syntaxa of the fifth group are SS12 and FV7. They demonstrate slight similarity with
each other and with other syntaxa. These syntaxa include communities from the Dnieper
Valley: FV7 communities are described at the most northern frontier, while S$12 occurs in
the south part of the study area.

The sixth group includes syntaxa KC2, AV1, AV2 and AV3. They include communities
of high sections of floodplains, and they are the most dissimilar to all other examined
syntaxa. Syntaxa AV1, AV2 and AV3 are characterized by greater density of herb vegetation,
but syntaxon KC2 is clearly separated from them.
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Fig. 3: Distribution of sandy dry grassland communities in the forest and forest-steppe zones of the
plains region of Ukraine: a — orders Alysso-Sedetalia and Trifolio arvensis-Festucetalia ovinae (Koelerio-
Corynephoretea), b — orders Corynephoretalia canescentis and Sedo acris-Festucetalia (Koelerio-
Corynephoretea), ¢ — alliance Agrostion vinealis (Molinio-Arrbenatheretea).

Abb. 3: Verbreitung der Sandtrockenrasengesellschaften in der Wald- und Waldsteppenzone des
ukrainischen Flachlandes. a — Ordnungen Alysso-Sedetalia und Trifolio arvensis-Festucetalia ovinae
(Koelerio-Corynephoretea), b — Ordnungen Corynephoretalia canescentis und Sedo acris-Festucetalia
(Koelerio-Corynephoretea), c — Verband Agrostion vinealis (Molinio-Arrhenatheretea).

5. Discussion
5.1. Festuco-Brometea

The associations Stipetum pulcherrimae (SS1), Astragalo-Stipetum (SS2), and Poetum
versicoloris (SS3) were originally assigned to the alliance Alysso-Sedion within the Sedo-
Scleranthetea by ABDULOEVA (2002). The current analysis of their floristic composition
(Table 1 in the Supplement) revealed a considerable representation of Festuco-Brometea
character species, while the Koelerio-Corynephoretea species were less frequent. Based on
the results of cluster analysis (Fig. 2), I propose the inclusion of these associations into the
Festuco-Brometea class, namely into the alliance Festucion valesiacae in the order Festuce-
talia valesiacae. Therefore these syntaxa must be considered as steppe communities and not
sandy grassland communities. Further studies should be carried out to define their syntaxo-
nomical position more precisely.

5.2. Koelerio-Corynephoretea
5.2.1. Alysso-Sedetalia

The associations Awurinio saxatilis-Allietum podolici (SS4) and Minuartio anctae-Festuce-
tum pallentis (SS5), described by ONISHCHENKO (2001) on the territory of Nature Reserve
“Medobory”, showed considerable distinctiveness from other syntaxa. This can be explained
by their unique floristic composition with such endemic species as Allium podolicum and
Minuartia ancta. Floristically, the associations correspond well to the Alysso-Sedion alliance
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(Koelerio-Corynephoretea; see Table 1 in the Supplement). Some common features with the
three associations from the Festuco-Brometea class (Fig. 2) are indicative of the transitional
nature of these syntaxa.

Thus, communities of Alysso-Sedetalia order (Fig. 3a, Fig. 4) are represented only by
two associations in the plains region of Ukraine. Apparently, these two associations are
endemic to West Podillya. Further inspection of limestone outcrops of this region, especially
Tovtry Ridge, valleys of Dnister and its tributaries probably will make it possible to discover
new localities of these communities. Taking into account the specific environmental charac-
teristics of the territory may make possible the discovery of additional plant communities of
this alliance new for science.

ot R LIPS SN o i 2 =

Fig. 4: Stand of the Aurinio saxatilis-Allietum podolici (order Alysso-Sedetalia) with Allium podolicum,
Aurinia saxatilis, and Gypsophila paniculata in the National Nature Park “Podils’ki Tovtry”
(A. Kuzemko, 08/2008).

Abb. 4: Bestand des Awurinio saxatilis-Allietum podolici (Ordnung Alysso-Sedetalia) mit Allium podo-
licum, Awrinia saxatilis und Gypsophila paniculata im Nationalen Naturpark ,Podils’ki Tovtry“
(A. Kuzemko, 08/2008).
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5.2.2. Trifolio arvensis-Festucetalia ovinae

Communities on granite outcrops of forest and forest-steppe zones were assigned by
DIDUKH & KONTAR (1998) and KONTAR (2000) to two orders, two newly described
alliances and five new associations. Nevertheless, the floristic composition of all five associa-
tions is very similar (Table 1 in the Supplement), as confirmed by cluster analysis (Fig. 2).
Thus, these syntaxa should be included in one alliance, Hyperico perforati-Scleranthion
perennis from the order Trifolio arvensis-Festucetalia ovinae, and probably must be merged
into one association Thymo pulegioides-Festucetum ovinae.

At present, few localities of this community are known, namely on granite outcrops
within the Ukrainian crystalline shield (Fig. 3a and 5). Further research is needed to reveal
any new localities of this association and to assess its overall distribution in Ukraine.

5.2.3. Corynephoretalia canescentis

Those communities described by VICHEREK (1972) in the Dnieper Valley under the name
Veronico dillenii-Corynephoretum (FV8) can be included into the Corynephorion canescentis
alliance without doubt. Regarding the communities from Polissky Nature Reserve (KC1)
which were included into the Helichryso-Jasionetum association by VOROBYOV et al. (1998),
I would surmise that their floristic composition is similar to Corniculario aculeatae-
Corynephoretum canescentis communities. The comparison of these communities with
phytocenoses of Helichryso-Jasionetum from Latvia (RUSINA 2007) and Germany (BERG et
al. 2001) make it clear that diagnostic species of this association (e.g. Cladonia rangiformis,
Cetraria aculeata, Hypnum cupressiforme, Carex arenaria, and others) are absent in relevés
from Polissky Nature Reserve. Probably, the distribution area of Helichryso-Jasionetum lies
outside Ukraine.

The associations Artemisio campestris-Dianthetum borbasi (KC3) and Corynephoro-
Silenetum tataricae (KC4) from Zhytomyr Polissya were included within the same cluster
with the previous two syntaxa by the cluster analysis (Fig. 2). Thus, I assign these syntaxa to
the above mentioned alliance, the first one as a synonym of Corniculario-Corynephoretum
and a second one as a single association. However, their floristic composition indicates the
transitional nature of these associations.

Stands of the Corniculario-Corynephoretum have been described from Dnieper Valley
and some plots within Zhytomyr Polissya (Fig. 3b and 6). In my opinion, the association has
wider distribution in the forest zone. There is need for further research to clarify the distrib-
utional range of the association Corniculario-Corynephoretum. In addition, it is possible
that communities of other associations of this order occur on fluvioglacial sediments of
Polissya.

5.2.4. Sedo acris-Festucetalia

The communities of Artemisio dniproicae-Sedetum sexangularis (SS11) were described
by SCHEVCHYK et al. (1996) in Dnieper islands at the border of Kaniv Nature Reserve. He
assigned them to the Corynephorion canescentis alliance. However, these communities
differ considerably from other syntaxa of this alliance (Table 1 in the Supplement). More-
over, this syntaxon was merged together with the Festuco psammopbhilae-Koelerietum
glancae (FV5) from the Dnieper islands in the Kremenchig Reservoir (GAL'CHENKO 2006),
the Veronico dillenii-Secalietum sylvestris (FV1b), and the Centaureo borysthenicae-Festuce-
tum beckeri (FV2b) relevés from islands of the Kaniv Nature Reserve in the cluster analysis
(Fig. 2). Based on the results of cluster analysis, all mentioned syntaxa were merged into one
association within the Koelerion glancae alliance with the name Veronico dillenii-Secalietum
sylvestris as the oldest available name.

The other associations that were assigned to the class Festucetea vaginatae according to
Ukrainian phytosociological tradition have to be included into the Festucion becker:
alliance. As can be seen from the cluster analysis, the communities from the Left-Bank
forest-steppe that were delimited by DIDUKH & KOROTCHENKO (1996) as two different
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Fig. 5: Stand of the Thymo pulegioides-Festucetum ovinae (order Trifolio arvensis-Festucetalia ovinae)
with Festuca ovina and Sedum sexangulare in the Pivdenny Bug Valley (A. Kuzemko, 05/2006).

Abb. 5: Bestand des Thymo pulegioides-Festucetum ovinae (Ordnung Trifolio arvensis-Festucetalia
ovinae) mit Festuca ovina und Sedum sexangulare im Tal des Pivdenny Bug (A. Kuzemko, 05/2006).
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Fig. 6: Stand of the Corniculario aculeatae-Corynephoretum (order Corynephoretalia canescentis) with
Corynephorus canescens and Cladonia sp. in the Polissky Nature Reserve (A.Kuzemko, 06/2008).

Abb. 6: Bestand des Corniculario aculeatae-Corynephoretum (order Corynephoretalia canescentis) mit
Corynephorus canescens and Cladonia sp. im Naturschutzgebiet Polissky (A.Kuzemko, 06/2008).
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associations, Veronico dillenii-Secalietum sylvestris (FV1a) and Centaureo borysthenicae-
Festucetum beckeri (FV2a), possess substantial resemblance (Fig. 2). The high level of
similarity becomes apparent also in Table 1. Therefore, they should be considered as single
association: Centanreo borysthenicae-Festucetum beckeri.

Floristic composition is very similar also between the associations Chamaecytiso
ruthenicae-Festucetum beckeri (FV3) and Thymo pallasiani-Centanretum sumensis (FV4),
which were described by SHEVCHYK & SOLOMAKHA (1996) in Kaniv Nature Reserve. In my
opinion, they must be considered as synonyms, with Chamaecytiso ruthenicae-Festucetum
beckeri being the oldest available name. They should be placed within the Festucion becker:
and not the Koelerion glancae as was proposed in the original publication.

The syntaxonomical position of the Cladonietum from the Koelerion glancae alliance,
which was provisionally described as new by SHEVCHYK & POLISHKO (2000) from a sandy
terrace of the Dnieper River, remains unclear. The name of the association is not valid
according to the Art. 3g, ICPN. The Cladonietum was included in the same cluster as the
two previous associations but floristical comparison of these syntaxa is troublesome as non-
vascular plants were treated in FV6 but not in syntaxa FV3 and FV4. It is necessary to
conduct further investigation to clarify the correct placement of this syntaxon.

The same applies to the Poetum bulbosi (S512), which was described by the same
authors and classified in a newly described alliance Trifolio arvensis-Sedion within the Sedo-
Sclevanthetea class. However, the floristic composition of this association is very similar to
the earlier described association Poo bulbosae-Caricetum colchicae from Biruchy Island spit
in the Azov Sea (DUBYNA et al. 1994), though it differs from the latter in regional peculiari-
ties caused by its distribution in the different zone. The syntaxonomic position of this asso-
ciation remains unclear. In its original diagnosis, it was assigned to the Festucion beckeri, but
the character species of this alliance are absent in the available relevés of the association (see
Table 1). Unfortunately, only three relevés were available, which is insufficient for compara-
tive analysis and final decision on syntaxonomy of these communities.

The Poo bulbosae-Caricetum colchicae created a single cluster together with the Diantho
borbasii-Agrostietum syreistschikovii (FV7). The later was described by VICHEREK (1972)
from the Dnieper Valley and included by him into the Koelerion glaucae alliance within the
class Festucetea vaginatae. The floristic composition of both syntaxa differs substantially
(Table 1). Thus, they can be interpreted as separate associations. They are located separately
from other syntaxa of both alliances (Koelerion glaucae and Festucion beckeri) in the cluster
dendrogram (Fig. 2). Nonetheless, the Diantho borbasii-Agrostietum syreistschikouvii should
be included into the first alliance, and the Poo bulbosae-Caricetum colchicae into the second
alliance based on their floristic composition (Table 1).

Thus, the results of the analysis showed considerable similarity of communities that
were included in either of the two classes Festucetea vaginatae and the Koelerio-Cory-
nephoretea by different authors in Ukraine. It is not surprising that the correlation of these
syntaxa has repeatedly been discussed in literature. For instance, VICHEREK (1972) included
the Koelerion glancae alliance into the Festucetea vaginatae. Also CHYTRY & TICHY (2003)
recognize the independence of the Festucetea vaginatae class. The same point-of-view is tra-
ditional in Ukrainian phytosociology and in some other European countries. However, in
some large-scale overviews on the vegetation of Europe, the authors have presented oppos-
ing opinions. MUCINA (1997) considers Festucetea vaginatae class as syntaxonomic synonym
of the Festuco-Brometea. A similar opinion is shared by RODWELL et al. (2002). DENGLER
(2001, 2003) considers the Festucetalia vaginatae order as synonym of the Sedo acris-Festu-
cetalia. I agree with the last point-of-view because this assignment is confirmed by the pre-
sent analysis of floristic composition of syntaxa and the results of cluster analysis. Concern-
ing the syntaxonomic position of the alliance Koelerion glaucae, 1 believe that it is more
appropriate to assign this alliance to the Sedo acris-Festucetalia order instead of Cory-
nep horetalia canescentis or Festuco-Astragaletalia arenarii.
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Fig. 7: Stand of the Veronico dillenii-Secalietum sylvestris (order Sedo acris-Festucetalia) with Anthemis
ruthenica and Sedum acre in the Psel River floodplain (A. Kuzemko, 05/2008).

Abb. 7: Bestand des Veronico dillenii-Secalietum sylvestris (Ordnung Sedo acris-Festucetalia) mit
Anthemis ruthenicaund Sedum acre in der Psel-Aue (A. Kuzemko, 05/2008).

Fig. 8: Communities of the alliance Festucion beckeri (order Sedo acris-Festucetalia, class Koelerio-
Corynephoretea) with Secale sylvestre, Rumex acetosella, and Potentilla argentea in the Kolomak River
floodplain (A. Kuzemko, 05/2008). _ :
Abb. 8: Gesellschaften des Verbandes Festucion beckeri (Ordnung Sedo acris-Festucetalia, Klasse
Koelerio-Corynephoretea) mit Secale sylvestre, Rumex acetosella und Potentilla argentea in der Kolo-
mak-Aue (A. Kuzemko, 05/2008). '
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Communities of the Sedo acris-Festucetalia order are investigated mainly in the Dnieper
Valley and in some plots in Zhytomyr Polissya (Fig. 3b, 7 and 8) but predominantly in
protected areas. They need further detailed investigation and comparison with other syntaxa
of this order that have been described from the steppe zone of Ukraine, where they show a
considerable variability (more than 40 associations have been described, but probably a
portion of them needs revision).

5.3. Molinio-Arrbenatheretea

The Galietalia veri order is probably one of the most disputable syntaxa in Europe. The
alliance Agrostion vinealis was first described from the territory of Ukraine (SIPAYLOVA et al.
1985) and was subsequently included into the newly described order Poo-Agrostietalia
vinealis (SHELYAG et al. 1985). Almost simultaneously MIRKIN & NAUMOVA (1986) pub-
lished the name Galietalia veri. These names must be considered as synonyms (KUZEMKO &
DzYUBA 2002). Galietalia veri is the correct name because the name Poo-Agrostietalia
vinealis was not validly published according to the rules of the last edition of ICPN. Both
orders appeared mainly in publications from the former USSR (STSEPANOVICH 2000,
BULOKHOV 2001, YAMALOV et al. 2003; 2004, MARTYNENKO et al. 2005 and others). The
majority of European phytosociologists do not agree with the existence of such syntaxa, but
see RODWELL et al. (2002), who lists the order Poo-Agrostietalia vinealis with the two
alliances Agrostio-Avenulion schellianae Royer 1991 and Agrostion wvinealis within the
Festuco-Brometea. 1 disagree with that a point of view because in the present investigation a
considerable number of Molinio-Arrhenatheretea species were present in A grostion vinealis
stands (Table 1 in the Supplement) and it is impossible to ignore this fact in classification,
whereas the Festuco-Brometea species group was noticeably weaker.

Fig. 9: Communities of the alliance Agrostion winealis (order Galietalia veri, class Molinio-Arrben-
atheretea) with Galium verum, Rumex thyrsiflorus, and Achillea millefolium in the Dnieper River
floodplain (T. Vinichenko, 05/2005).

Abb. 9: Gesellschaften des Verbandes Agrostion vinealis (Ordnung Galietalia veri, Klasse Molinio-
Arrbenatheretea) mit Galium verum, Rumex thyrsiflorus und Achillea millefolinm in der Dnepr-Aue
(T. Vinichenko, 05/2005).
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The distribution of Agrostion vinealis communities on dry sandy soils, which was the
reason for their inclusion in the present publication, leads to the idea of including them into
the Koelerio-Corynephoretea. The cluster analysis showed that the Agrostion vinealis syn-
taxa are indeed related to this class. On the other hand, the synoptic table revealed a very
weak presence of Koelerio-Corynephoretea species group in syntaxa of the Agrostion
vinealis (Table 1). Consequently, I follow the opinion that the Agrostion vinealis alliance and
the Galietalia veri order should be treated independently, and that it is necessary to place
these syntaxa within the Molino-Arrhenatheretea. Affinity of these syntaxa with Koelerio-
Corynephoretea syntaxa is evidence of their transitional character.

Finally, examination of synoptic table and cluster analysis results revealed considerable
similarity of the Koelerio-Agrostietum vinealis, the Festuco valesiacae-Agrostietum vinealis
and the Agrostio vinealis-Calamagrostietum epigeii associations, which had been considered
as separate units for more than 20 years. I propose to consider these syntaxa as one associa-
tion under the oldest available name Koelerio delavignei-Agrostietum vinealis.

The Euphorbio cyparissiae-Festucetum ovinae, which was originally described from the
Desna River floodplain within the Agrostion vinealis (SHELYAG-SOSONKO et al. 1987), but
later was transferred to the Corynephorion canescentis (SIPAYLOVA & SHELYAG-SOSONKO
1996), shows high similarity to the Molinio-Arrbenatheretea syntaxa (Fig. 2) as it contains
many species of Molinio-Arrbenatheretea, particularly Deschampsia caespitosa, Festuca
rubra, Prunella vulgaris, and Trifolium pratense with high constancy (Table 1). Therefore, I
consider its original inclusion in the Koelerio-Corynephoretea as a mistake and suggest to
place these stands in the Molinio-Arrbenatheretea. However, I refrain from further classify-
ing these stands as they probably comprise a complex of several associations from different
alliances and even orders.

The communities of Agrostion vinealis are known mostly from the Dnieper Valley and
its left tributaries, at Right-Bank they occur only in lower and mouth parts of the Dnieper
tributaries (Fig. 3¢ and 9). At the present stage of knowledge, these communities have been
inventoried and investigated rather carefully.

5.4. Classification scheme

As a consequence of the results and the preceding considerations, I suggest the following
new compact classification scheme of the dry grassland vegetation on sandy soils in the for-
est and forest-steppe zones of the plains region of Ukraine. It can be integrated into a mod-
ern classification system of European vegetation. Synonyms are indicated with “="; some
narrow syntaxa, that were assigned to the broader syntaxa in the present paper are indicated
with “incl.” Associations whose syntaxonomic position within the next higher syntaxon is
doubtful are marked with “?”

FB Festuco-Brometea Br.-Bl. & Tx. ex Klika & Hada 1944
FB1 Festucetalia valesiacae Br.-Bl. & Tx. ex Br.-Bl. 1950
FB1.1 Festucion valesiacae Klika 1931
FB1.1.1 (?) Stipetum pulcherrimae So6 1942
FB1.1.2 (?) Astragalo-Stipetum R. Knapp 1944 nom. inval.
FB1.1.3 (2) Poetum versicoloris Kukovitsa et al. 1992
KC Koelerio-Corynephoretea Klika in Klika & Novék 1941 (incl. Sedo-Sclerantherea Br.-Bl. 1955,
Festucetea vaginatae Soé ex Vicherek 1972)
KC1 Alysso-Sedetalia Moravec 1967
KC1.1 Alysso-Sedion Oberdorfer & Miiller in Miiller 1961
KC1.1.1 Aurinio saxatilis-Allietum podolici Onishchenko 2001
KC1.1.2 Minnartio auctae-Festucetum pallentis Onishchenko 2001
KC2 Trifolio arvensis-Festucetalia ovinae Moravec 1967
KC2.1 Hyperico perforati-Scleranthion perennis Moravec 1967 (incl. Thymo pulegioidis-Sedion
sexangularis Didukh & Kontar 1998, Poo compressae-Rumicion acetosellae Didukh & Kontar
1998)
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KC2.1.1 Thymo pulegioides-Festucetum ovinae Oberdorfer 1957 (incl. Thymo pulegioidis-
Sedetum sexangularis Didukh & Kontar 1998, Artemisio austriacae- Teucrietum chamaedrys
Didukh & Kontar 1998, Sempervivo ruthenicae-Sedetum ruprechti Didukh & Kontar 1998,
Vincetoxico hirundinariae-Rumicetum acetosellae Didukh & Kontar 1998,
Melico transsylvanicae-Sedetum ruprechti Kontar 1998)
KC3 Corynephoretalia canescentis Klika 1934

KC3.1 Corynephorion canescentis Klika 1931
KC3.1.1 Corniculario aculeatae-Corynephoretum canescentis Steffen 1931 nom. invers. propos.
(incl. Veronico dillenii-Corynephoretum Passarge 1960, Helichryso-Jasionetum sensu Vorobyov
etal. 1998 non Libbert 1940, Artemisio campestris-Dianthetum borbasi Yakushenko 2004)
KC3.1.2 Corynephoro-Silenetum tataricae Libbert 1931

KC4 Sedo acris-Festucetalia Tx. 1951 nom. invers. propos. (= Festucetalia vaginatae So6 ex Vicherek
1972)

KC4.1 Koelerion glancae Volk 1931
KC4.1.1 Diantho borbasii-Agrostietum syreistschikovii Vicherek 1972
KC4.1.2 Veronico dillenii-Secalietum sylvestris Shevchyk & Solomakha 1996 (incl. Artemisio
dniproicae-Sedetum sexangularis Shevchyk & Solomakha in Shevchyk et al. 1996, Festuco
psammophilae-Koelerietum glancae sensu Gal’chenko 2006, non Klika 1931, Centaureo
borysthenicae-Festucetum beckeri sensu Shevchyk & Solomakha 1996, non Vicherek 1972)

KCA4.2 Festucion beckeri Vicherek 1972 (incl. Trifolio arvensis-Sedion Shevchyk & Polishko 2000)
KC4.2.1 Chamaecytiso ruthenicae-Festucetum beckeri Shevchyk & Solomakha 1996
(incl. Thymo pallasiani-Centanretum sumensis Shevchyk & Solomakha1996, Cladonietum
Shevchyk et Polishko 2000 nom. inval.)
KC4.2.2 Centaureo borysthenicae-Festucetum beckeri Vicherek 1972 (incl. Veronico dillenii-
Secalietum sylvestri sensu Didukh & Korotchenko 1996, non Shevchyk & Solomakha 1996)
KC4.2.3 (?) Poo bulbosae-Caricetum colchicae Dubyna et al. 1994 (incl. Poetum bulbosae
Shevchyk & Polishko 2000)

MA Molinio-Arrhenatheretea R.Tx. 1937
MAI1 Galietalia veri Mirkin & Naumova 1986 (= Poo-Agrostietalia vinealis Shelyag et al. 1985 nom.
inval.)

MA1.1 Agrostion vinealis Sipaylova et al. 1985
MA1.1.1 Koelerio-Agrostietum vinealis (Sipaylova et al. 1985) Shelyag et al. 1987
(incl. Festuco valesiacae-Agrostietum vinealis Shelyag et al. in Shelyag et al. 1985,
Agrostio vinealis-Calamagrostietum epigeii (Shelyag et al. 1981) Shelyag et al. 1985)
MA? (?) Euphorbio cyparissiae-Festucetum ovinae Shelyag-Sosonko et al. 1987
(probably a mixture of several associations)

6. Conclusions

Dry grasslands on sandy soils have a considerable distribution in the forest and steppe-
forest zones of the plains region of Ukraine. While some of them (communities of the Trifolio
arvensis-Festucetalia ovinae and Corynephoretalia canescentis) are similar to analogous
syntaxa from central and western Europe, the others are characterized by the originality of
their floristic composition. A significant part of their diagnostic species belongs to the
Podolian (communities of Alysso-Sedion) and Pontic (communities of Koelerion glaucae
and Festucion beckeri) centers of endemism. Communities of the Agrostion vinealis pro-
bably have no analogs in the vegetation of countries west of Ukraine. Their development
seems to be conditioned by hydrological and geomorphological peculiarities of the flood-
plains of the Dnieper River and its tributaries as well as the regional climate.

Data on sandy dry grassland communities in Ukraine are still very scarce, despite their
high diversity and the large size of the study area. Additionally, usage of varying plot sizes,
inconsistent vascular plant nomenclature, and ignoring of non-vascular plants in some cases
considerably impair the quality of available data. Finally, the absence of a common phyto-
sociological database seriously hinders large-scale syntaxonomic studies in Ukraine, not
only of dry grasslands. Presently, phytosociological data are scattered in various archives,
theses, monographs, reports, and so on. These methodological and organizational problems
need to be solved before the preliminary results of the present study can be replaced by a
more complete inventory and consistent analysis of the sandy dry grasslands of Ukraine.
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Appendix A: Descriptions of associations used in this study and their sources

Syntaxon names are corrected orthographically if necessary.
Appendix A: Assoziationsbeschreibungen, die in dieser Arbeit Verwendung fanden, und deren Quellen.
Syntaxonnamen wurden erforderlichenfalls orthografisch korrigiert.

Code  Name of syntaxon in s’mn'wﬂt e EiEmbe Plot si
number  original publication publication (alliance, Source of Region Localities of relevés Ecotope )
order, class)
SS1 Stipetum Alysso-Sedion, Alysso- ABDULOEVA (2002) 13 Western Pokuttia (Ivano- chalky no
pulcherrimae Sedetalia, Sedo- forest-steppe ~ Frankovsk region) outcrops information
Scleranthetea given
S§s2 Astragalo-Stipetum Alysso-Sedion, Alysso- ABDULOEVA (2002) 19 Western National Natural Park stony outcrops  no
Sedetalia, Sedo- forest-steppe ~ “Podilski Tovtry” information
Scleranthetea (Khmelnitsk region) given
S§S3 [Poetum versicoloris Alysso-Sedion, Alysso- ABDULOEVA (2002) 6 Western National Natural Park shaly clay no
Sedetalia, Sedo- forest-steppe  “Podilski Tovtry” information
Scleranthetea (Khmelnitsk region) given
Ss4 Aurinio saxarilis- Alysso-Sedion, Alysso- ONISHCHENKO 12 Western Natural reserve limestone 2-33
Allietum podolici Sederalia, Sedo- (2001) forest-steppe ~ Medobory outcrops
Scleranthetea
SS5 Minuartio auctae- Alysso-Sedion, Alysso- ONISHCHENKO 6 ‘Western Kremenetski hills carbonate 3-20
Festucetum pallentis Sedetalia, Sedo- (2001) forest-steppe rocks
Scleranthetea
S86 isie i Thymo ioidis-Sedi DIDUKH & KONTAR 19 Right-Bank Pivdenny Bug Valley granite no
Teucrietum sexangularis, Festuco- (1998) forest zone (Vinnitsa region) outcrops information
chamaedrys Sedetalia, Sedo- given
Scleranthetea
887 Thymo pulegioidi: Thymo ioidis-Sedi DIDUKH & KONTAR 10 Right-Bank Sluch Valley (Rivno granite no
Sedetum sexangularis  sexangularis, Festuco- (1998) forest zone region), Pivdenny Bug outcrops information
Sedetalia, Sedo- Valley (Vinnitsa region), given
Scleranthetea Teteriv Valley
(Zhytomyr region)
SS8 Vincetoxico Poo compressae- DIDUKH &KONTAR 21 Right-Bank Hnylopiat’ Valley granite no
hirundinari ici 11/ (1998) forest zone (Zhytomyr region), Sluch  outcrops information
Rumicetum Sedo-Sclerathetalia, Valley (Rivno region) given
acetosellae Sedo-Scleranthetea
SS9 Sempervivo Poo compressae- DDUKH & KONTAR 15 Right-Bank Sluch Valley (Rivno granite no
henicae-Sedetum ici (1998) forest zone region), Pivdenny Bug outcrops information
ruprechti Sedo-Sclerathetalia, Valley (Vinnitsa region), given
Sedo-Scleranthetea Teteriv Valley
(Zhytomyr region)
SS10 Melico Thymo pulegioidis-Sedion  KONTAR (2000) 19 Right-Bank Hnylij Tikych Valley, granite no
i laris, Festuco- forest-steppe  Ros’ Valley (Cherkasy outcrops information
Sedetum ruprechri Sedetalia, Sedo- region), Pivdenny Bug given
Scleranthetea (Vinnitsa region)
ss11 isio dniproi Corynephori SHEVCHYK et al. 1 Middle Kaniv Nature Reserve, alluvial 25-7
Sedetum sexangulare  canescentis, (1996), Dnieper Ros’ river mouth deposits
Corynephoretalia GAL’CHENKO Valley (Cherkassy region),
canescentis, Sedo- (2006), own data of Kremenchuk Regional
Scleranthetea author 1999 Landscape Park, (Poltava
region)
S§s12 Poetum bulbosi Trifolio arvensis-Sedion, SHEVCHYK & 3 Left-Bank Liplava forestry pinery terrace o
Trifolio arvensis- POLISHKO (2000) Dnieper (Cherkassy region) information
Festucetalia ovinae, Valley given
Sedo-Scleranthetea
KC1 Helichryso- Corynephorion 'VOROBYOV et al. 15 Polissky Polissky Nature Reserve  sandy hills no
Jasionetum canescentis, (1998) Nature (Zhytomyr region) with granite information
Corynephoretalia Reserve outcrops given
canescentis, Sedo-
Scleranthetea
KC2 Euphorbio Corynephorion SIPAYLOVA & 11 Left-Bank Desna floodplain highplotsof  no
cyparissiae- canescentis, SHELYAG-SOSONKO forest zone (Chernigiv region) the central and  information
Festucetum ovinae Corynephoretalia (1996) near-riverbed  given
canescentis, Sedo- parts pf
Scleranthetea floodplain
KC3 Artemisio campestris-  Koelerion glaucae, YAKUSHENKO 11 Riht-Bank Zytomyr Polyssia disturbed no
Dianthetum borbasi Corynephoretalia (2004) forest zone (Zytomyr region) sandy plots information
canescentis, Koelerio- given
Corynephorenea
KC4 Corynephoro- Koelerion glaucae, ORLOV & 3 Riht-Bank Projected Korostyshiv slopes of no
Silenetum tataricae Corynephoretalia 'YAKUSHENKO forest zone National Nature Park sandy terrace  information
canescentis, Koelerio- (20035) (Zytomyr region) given
Corynephorenea
FVla Veronico dillenii- Festucion beckeri, DIDUKH & 10 Left-Bank Vorskla river Valley, sandy terraces 100
ie Ivestri: i i KOROTCHENKO forest-steppe islands of and alluvial
Festucetea vaginatae (1996) Dneprodzerzhinsk and deposits
Pechenizhsky reservoirs
(Poltava region)

386



Syntaxenomic position

Number

Code Name of syntaxon in according to original . - Plot size
number  original publication publication (alliance, Soarce rdof Region Localities of relevés Ecotope (@)
evés
order, class)
FV1b Veronico dillenii- Festucion beckeri, SHEVCHYK et al. 9 Middle Kaniv Nature Reserve, sandy deposits no
Secalietum sylvestris Festucetalia vaginatae, (1996) Dnieper islands (Cherkassy onthetopsof  information
Festucetea vaginatae Valley region) hills and given
downs
FV2a Centaureo Festucion beckeri, DIDUKH & 5 Left-Bank Vorskla river mouth, alluviat 100
borysthenicae- i i KOROTCHENKO forest-steppe islands of deposits
Festucetum beckeri Festucetea vaginatae (1996) Dneprodzerzhinsk and
Pechenizhsky reservoirs
(Poltava region)
FV2b Centaureo Festucion beckeri, SHEVCHYK et al. 5 Middle Kaniv Nature Reserve, plain sections  no
borystheni Fe i i (1996) Dnieper islands (Cherkassy of the inter- information
Festucetum beckeri Festucetea vaginatae Valley region) ridge given
depressions in
floodplaine
FV3 Chamaecytiso Koelerion glaucae, SHEVCHYK et al. 4 Middle Kaniv Nature Reserve, sandy terrace  no
ruthenicae- Festuco-Astragaletalia (1996) Dnieper islands (Cherkassy information
Festucetum beckeri arenarii, Festucetea Valley region) given
vaginatae
Fv4 Thymo pallasiani- Koelerion glaucae, SHEVCHYK et al. 13 Middle Kaniv Nature Reserve, sandy terrace  no
Centauretum sumensis  Festuco-Astragaletalia (1996), SHEVCHYK Dnieper islands (Cherkassy information
arenarii, Festucetea & POLISHKO (2000), Valley region) given
vaginatae POLISHKO (2005)
FVs Festuco Koelerion glaucae, GAL'CHENKO (2006) 8 Middle Kremenchuk Regional high plots of 16-100
psammophilae- Festuco-Astragaletalia Dnieper Landscape park (Poltava  floodplain
Koelerietum glaucae arenarii, Festucetea Valley region)
vaginatae
FVé Cladonietum Koelerion glaucae, SHEVCHYK & 7 Middle Chihyryn forestry pinery no
Festuco-Astragaletalia POLISHKO (2000), Dnieper (Cherkassy region) teracces information
arenarii, Festucetea POLISHKO (2005) Valley given
vaginatae
FV7 Diantho borbasii- Koelerion glaucae, VICHEREK (1972) 10 Lower and Truchaniv Island, Kyiv alluvial 16
Agrostietum Festuco-Astragaletalia Middle deposits
syreistschikovii arenarii, Festucetea Dnieper
vaginatae Valley
Fv8 Veronico dillenii- Corynephorion VICHEREK (1972) 15 Lower and Dnieper Valley (Kyiv 16
Corynephoretum canescentis, Middle region)
Corynephoretalia Dnieper valley
canescentis, Sedo-
Scleranthetea
AV1 Koelerio-Agrostietum  Agrostion vinealis, Phytocenotheka 61 forest and Dnieper, Desna, Seim, high sections 16100
vinealis Galietalia veri, Molinio- (Afanasiev 1949~ forest-steppe Ros’ & Teteriv of floodplain
Arrhenatheretea 1972, Sipaylova zones floodplains
1974, 1976, Sitenko
1976), own data of
author (1999, 2005)
AV2 Festuco valesiacae- Agrostion vinealis, Phytocenotheka 22 forest and Dnieper, Desna, Seim, high sections 16-100
Agrostietum vinealis Galietalia veri, Molinio- (Afanasiev 1972, forest-steppe Ros’, Psel & Pivdenny of floodplain
h h ipayl 1980, zones Bug floodplains
1982, Iutina 1998,
Fitsailo 1997, 1998),
own data of author
(2003, 2005)
AV3 Agrostio vinealis- Agrostion vinealis, Phytocoenotheka 28 forest and Dnieper, Desna, Sudost’,  high sections 16-100
Calamagrostietum Galietalia veri, Molinio-  (Afanasiev 1949- forest-steppe  Ros’, Oril’, Vilshanka of floodplain
epigeii Arrhenatheretea 1968, Sipaylova zones floodplains
1974-1982,
Panchenko 1996
1998), own data of
author (1999, 2003,
2005)
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Zu Kuzemko: Dry grasslands on sandy soils in the forest and forest-steppe zones of the plains part of Ukraine: present state of syntaxonomy

Table 1 (part 1): Synoptic table of the dry grassland vegetation of sandy soils in the forest and forest-steppe zones of the plains region of Ukraine.
Differential species of associations (D; including potential character species) are shaded in dark grey and character species (Ch) of higher
syntaxa in light grey. Taxa within differential species blocks are arranged by their constancy in the differentiated syntaxon, while taxa within
character species blocks are arranged by their total constancy. Non-diagnostic “Other species” are sorted alphabetically. “?” denotes unknown
values.

Tab. 1 (Teil 1): Stetigkeitstabelle von Sandtrockenrasen in der Wald- und Waldsteppenzone des ukrainischen Flachlandes.

Differenzialarten von Assoziationen (D; einschlieflich moglicher Assoziationskennarten) sind dunkelgrau hinterlegt, Charakterarten hoherer
Syntaxa hellgrau. Innerhalb der Differenzialartenblcke sind die Arten nach fallender Stetigkeit im jeweiligen Block, ansonsten nach fallender
Gesamtstetigkeit angeordnet. Nicht diagnostische sonstige Arten sind alphabetisch angeordnet. Das ,,2“ steht fiir fehlende Daten.

Molinio-
Festuco-
Class B Koelerio-Corynephoretea Arrhena-
theretea
Final designation of association (see classification e | 3 E b B 8 5 5 3‘ 8 g g g = “i
Scheme in the Section 5.4) BIEIRIZ S Z 2 (2|2 Z Z 2 |2 =
2 ) 2 At | en v o la|S|le|~|m = G R A R B R R RO B
Original designation of association (see Table 1) 21819 % a § & 212 2 E g g 9 E 2 Z Z E E E E E E 2 : z : g
Number of relevés 1319 6 12 6 19 1021 1519 151511 3 1011 8 9 5 13 4 7 5 10 3 61 22 28 11
Plot sizes [m?) ? 7 -3 727 72 72?2 727167 7 7 1625-16-? ? ? ? 7100100 ? 16-16-16- ?
33 2 ? 100 100 100 100
Cumulative species richness of vascular plants 83 59 55 75 41 79 60 102 77 60 14 71 78 28 32 61 49 38 27 83 30 48 62 68 25 145149157 32
Mean species rich of lar plants 2 7 2 191316 10 13 14 8 4 15 10 20 21 16 14 12 12 22 10 10 23 17 17 18 25 23 ?

Treatment of non-vascular plants (Y = yes; N = no) N NNYYYYYYYYYYYYNNNNYNYNNNNNNN
Cumulative species richness of non lar plants s .2 r 7279 . 3710 P YR

Mean species richness of non-vascular plants v T o Al A, e i i Sl ey < (O Y R S B e S s B L S s e R A

>
>
-3
3

D Stipetum pulcherrimae
Stipa pulcherrima
Jurinea arachnoidea I Rt e T e . b ek v e & e 5o oA
Securigera varia BRI TR e W S T i e e e e & w @ s e e
Lembotropis nigricans

D Astragalo-Stipetum

Chamaecytisus austriacus ; 10

Stipa pennata

Teucrium montanum : P ¢ |

Alyssum rostratum

Astragalus monspessulanus v TR R R e L R TR St e m N o w e d) g s v TR

Picris hieracioides . e RS TR - Ty o e I VR O TR S L

D Poetum versicoloris

Poa versicolor 30 A o A LT S e K S S SR

Iris hungarica 10 . SR S T TIRPARES S e e s e s o B

Stipa capillata .10 8 17

Ch Festuco-Brometea

Salvia verticillata B RN T LR BT o e e e IR

Teucrium chamaedrys BT el o - e e B 28 I o o
Euphorbia cyparissias L O T S LS R T R | R | TR e T PR S i | ) |
Elytrigia intermedia B e A R SR R R U
Bothriochloa ischaemum AT (]

Inula ensifolia A R I i
Festuca valesiaca 817 5 + v o« 8 ¢ ¢ ¢ . o WO, . . .. . 10 0NN
Medicago falcata agg. 25 33 26 20 5 18 . . . 9 67 . . .. W e oo eaives b i
Koeleria cristata oI 3 W . WM. e BB e e s e e oy
Stachys recta M3 W ORI L i s e S s e 3E s s W

Campanula sibirica B s e woh e o BE OL BB v v a o m s Ee e e, st
Eryngium campestre g . T IO 8 . x-n . o« GEW® 2 L e we w4020 shenatR7
Allium sphaerocephalum Bt 85 BOUEE MWT. BE . s wl s ow e oonois B

Hieracium cymosum B e e O O e, e T e e N AR

Thalictrum minus 2 AT 5 .8 1. . v
Agrimonia eupatoria L=t ol N BT L T e T T Tl et e e Rt SN R
Filipendula vulgaris T I 1 R Pt v 09 < B T &
Aurinia saxatilis |+ SR RO PR R | o el D d B B e e o nee
Anthyllis macrocephala e e e = o T s Ir o e - AR
Hieracium echioides T T N SR SO N vt " et ([l 1O

Festuca rupicola PR T T |

Fragaria viridis e o G el el s i bl g
Astragalus onobrychis LT

Carex humilis 8 17

Achillea collina

Bupleurum falcatum

Helictotrichon desertorum T

Aster amellus T

Hypericum elegans

Centaurea scabiosa

D Aurinio saxatilis-Allietum podolici

Allium podolicum el T S

Cardaminopsis arenosa St F SRRV e e e - . OfF . L

Thymus xoblongifolius

Cephalaria uralensis 3

Seseli libanotis subsp. intermedium 10

D Minuartio auctae-Festucetum pallentis

Minuartia aucta

Festuca pallens . i o F pr el sy

Alyssum turkestanicum 5 o e T SRR G |

Asplenium ruta-muraria ke

Ch Alysso alyssoidis-Sedion
Acinos arvensis oy W 16500 SI6 i
Asperula cynanchica 30 90 10 74 20

Allium montanum 10505 30 e L)

Ch Hyperico perforati-Scleranthion perennis

Hylotelephium maximum agg. 10 .
Centaurea rhenana 10 20 10

27 . 22 20 8

Festuca ovina
Poa compressa A N T8 -y ¥
Steris viscaria et~ R e -
Sempervivum ruthenicum 31
Thymus pulegioides agg.

Allium oleraceum .
Melica transsilvanica 10
Phleum phleoides 10
D Corynephoro-Silenetum tataricae

Scabiosa ochroleuca 10 30 10 17 17 . . 10
Silene tatarica

Ch Corynephorion canescentis
Jasione montana e e s ow me BT e o . . s 8T e R
Corynephorus canescens Pl - S MO e L e =k Vv e e R S A S

31

Thymus serpyllum LS R | SR
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Table 1 (part 2)

Class

i
§
i

Final designation of association (see classification
scheme in the Section 5.4)

FBLL1
FBL.1.2
FB1.1.3

d 3]

MALLI

KC4.1.1
KC4.1.2

Arrhena-

i

SS4 | KCLL1
KCL1.2
KC2.1.1
KC3.1.1

SS5
SS6
SS7
SS8
SS9
SS10
FV8
KC1
KC4 | KC3.12

g

FV3
FV6
FV,
FVia
SS12
AVI
\'/]

FHEEHE

SS
SS2
SS3

Original designation of association (see Table 1)

AV3
KC2

D Diantho borbasii-Agrostietum syreistschikovii " ——
Psammaophiliella muralis o TR ENE TS . 5 o oy s % s RS v AT S Wt v 4 kD
Herniaria polygama U I =l 3 = o B3 SRR e T 10 88 oS 9
Pleconax subconica Wk o i

Ch Koelerion glaucae

Silene borysthenica Ea MU e R £ o e s SUR SIS L B

QOenothera rubricaulis stdigigigdicin  PIRIAE s
Plantago arenaria el fS e Ay s ls Vo hs 1019

D Chamaecytiso ruthenici-Festucetum beckeri 4 H X &
Chamaecytisus ruthenicus T VW]t 10 TR 2 . R |
Peucedanum oreoselinum e T T R SRR N < S 20
Centaurea sumensis (& 3 3 5

Carex ericetorum MY R EEEREEEEE

Jurinea pseudocyanoides

Pulsatilla pratensis S I . |

D Centaureo borysthenicae-Festucetum beckeri

Dianthus platyodon

Anchusa gmelinii

C ea pseud P

Achillea micrantha

Linaria dulcis .

Kochia prostrata 10

Tragopogon borysthenicus

Erysimum canescens

Seseli tortuosum

Jurinea charcoviensis

Polygonum arenarium

Thymus xtschernjajevii

Agropyron dasyanthum

Syrenia montana

Galium ruthenicum

Asperula graveolens

Dianthus eugeniae

Oberna behen

Y o w ogs s s o WA
B . .« ... 14 » WP

Ch Festucion beckeri
- -

Festuca beckeri s s a4 s w s & % @ e o> poomesle . 66 100

Thymus pallasianus
Senecio borysthenicus
D Poetum bulbosi

Anisantha tectorum A moes ow s 87 10 . 16 . ST . REERT .22.8,..10..

Arenaria uralensis I T S
Ch Festuco-Sedetalia acris

Helichrysum arenarium e . .. .09, 0 76 8S
Koeleria glauca s wd e owe—m ow W B 8F SRR 18RS 5
Linaria genistifolia WA Wy s e ol v w R f
Asparagus officinalis WA ¢ vite' e » « W T, 98
Hieracium umbellatum " W e ow e 38 2+ WS @ W O 90N
Dianthus borbasii e g e x e w % 2 % o+ o« DS
Secale sylvestre # b e L et KOG BOSE S v
Carex colchica st T o w e of 3 B B E s $ 2 S
Tragopogon ucrainicus drigl dg d-m w2 2 » % 4T i t
Centaurea borysthenica o W aloy w o W oFw w0 ow N 3
Euphorbia seguieriana S I TR E T e i
Chondrilla juncea B e W ow o L ow s S v
Lepidium densiflorum € e miw i, % B F ow x4 o» w1 ;

Ch Koelerio-Corynephoretea

18

N W 9N e

Rumex acetosella £ J
Sedum acre = O
Trifolium arvense i
Sedum sexangulare % i
Herniaria glabra ¢
Veronica dillenii

Scleranthus annuus

$ 56 41

31 27

Artemisia campestris 18
18

-

Poa bulbosa 14
Anthemis ruthenica @i,
- -

By

10 14

& ce§

3 9

8.8

5.8

Myosotis micrantha
Cerastium semidecandrum
Centaurea diffusa
Scleranthus perennis
Cerastium arvense
Dianthus deltoides
Chrysaspis campestris
Erophila verna
Arabidopsis thaliana
Veronica verna
Sedum reflexum
Trifolium scabrum
Sedum spurium

Potentilla arenaria 30 . ‘30
Campanula rotundifolia g

4

14

4 31
39

20:++, '
21

51
57 71

397
11
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Zu Kuzemko: Dry grasslands on sandy soils in the forest and forest-steppe zones of the plains part of Ukraine: present state of syntaxonomy
Table 1 (part 3): Synoptic table of the dry grassland vegetation of sandy soils in the forest and forest-steppe zones of the plains region of Ukraine.
Differential species of associations (D; including potential character species) are shaded in dark grey and character species (Ch) of higher syn-
taxa in light grey. Taxa within differential species blocks are arranged by their constancy in the differentiated syntaxon, while taxa within char-

acter species blocks are arranged by their total constancy. Non-diagnostic “Other species” are sorted alphab Ily. “?” denotes unk n val-
ues.
Tab. 1 (Teil 3): Stetigkeitstabelle von Sandtrock in der Wald— und Waldstepp des ukrainischen Flachland
Differenzialarten von Assoziati (D; hlieflich mogli k ten) sind dunkelgrau hinterlegt, Charak ten hoherer
Synuxa hellgrau Innerhalb der Dxffercnzulanenblocke smd die Ar(en nach fallender Stetigkeit im jeweiligen Block, ansonsten nach fallender
gl geordnet. Nicht diag; ge Arten sind alphabetisch angeordnet. Das ,,?“ steht fiir fehlende Daten.
Molinio-
(Class Lo i Arrhena-
s Koelerio-Corynephoretea sy
=l =l e} = = = - =
i S HEEE R N R
[l e o EE[E|2= M MM Z M g2 =
(Original designation of association (see Table 1) gg?:gaﬁgﬁ@;iggagégégzgféééil;gg
Ch Agrostion vinealis
Agrostis vinealis ¢ o s @ wTw o owg e x Y 33 23 14 10 91
Carex praecox R B 1 R
Koeleria delavignei s
Rumex thyrsiflorus e b e e e SRR 2 g RN Tl sl L v
Euphorbia virgultosa B SRR g - Agee S e (e e v
Amoria montana A B e o Sttt e i S ¥
Ch Molinio-Arrhenatheretea s .
Achillea millefolium .. . 33 . 322574716 . 2 55100 . 18 . 55 . 15 50 14 20 10
Plantago lanceolata P AR R e S e S PR TR BT Rt SRS e N - P
Agrostis tenuis 2 3 3 =l NS EAMGNIITES S R S SR S
Taraxacum officinale RS | SRR | i T S S SR AN R N e S T R L T
Rumex acetosa E PR BT S IE S e e L R e e e
Carex hirta 5 3T o SRt s T RS RO RS AT 25
Poa pratensis oo e s R S
Festuca pratensis W B R S N R S R RS
Festuca rubra POEE Spm i gty TS e O Fal Chn gl
Lotus corniculatus ST S S
Stellaria graminea L ETEN ok N e et A e T
Medicago lupulina i Ry
Amoria repens et S
Arrhenatherum elatius e s P B
Dactylis glomerata ShE S AR e T e I ¥ .
Alopecurus pratensis TS S R e SRR s S
Deschampsia cespitosa
Leucanthemum vulgare AR - S T T b el i T e RS T
Prunella vulgaris ST A e e R R e B | g
Trifolium pratense 4 L e e
Veronica chamaedrys ISt s0 CRE B R R e I S
Potentilla anserina R R o e A= T T e I TR it PO
Stellaria hippoctona e S a o S T
Allium angulosum
Centaurea jacea
Cerastium holosteoides
Coccyganthe flos-cuculi Tt st e A R s e e S AR et e b e
Leontodon autumnalis e e e —— o
Ranunculus acris
Phleum pratense
Plantago major .
Vicia cracca R S S S S o g o S N SR B
Rumex crispus RO IR B i o e s et el B ST
Anthoxanthum odoratum SR e e R e TR S e B
Briza media M o & il RT3 AN G R
Ranunculus polyanthemos CRe i I
Agrostis gigantea
Carex lachenalii el S he 5 M ok o b L T LT e ey S a e xr e
Galium boreale S s w R AT e = om s B E s & e Refw e e W e w iR O
Gratiola officinalis T 8 e g G e e e
Potentilla erecta LR
Ranunculus repens R BRI R RO A
Inula britannica R PR R e (e P G i, R Pt T
Juncus atratus S ST s SR Tt I I O e Sl - O R R R e«
Poa palustris SRS SR N Bt i o W hial s
Amoria hybrida 2w B QA L SR SR N S e S e
Mentha arvensis S < R < TR - S i
Galium verum 103 70 8 . 741029 7 21 . . 9 . 8 18 . 11 . 4650 . 20 10 . 66 50 21 .
Poa angustifolia 016108 .27 . 5 .8 . T, . 182 .35 . ¢ 1033672046 5
Potentilla argentea e W e BWESTIR DBy TN BB BN W 0658 60T
Verbascum lychnitis 30 . 1017 . 583 10272 . 1318100 . 27 . . . 38100 . . . . . 18 7
Hieracium pilosella . - . 8 . 5338277 . . 464 . .913 . . 25-7% . 3 .. TS5 S
Calamagrostis epigeios e v s 4 e e woTee o 20735 W63 13 B ;547578640 40 . 43 18100
Echium vulgare WYX H . DWOTI . . B33 . & B . . . . 5 5 olaeens
Artemisia absinthium 3025 . 5 10 24 53 16 27 33 o . 33 14 .
Berteroa incana 84 40 14 60 52 45100 . 18 13 60 40 . 1523 18
Vicia tetrasperma Foe S mpte- ey | MIUTCN | o5 < IR o RS PO W< Y < e TSR i I e R T
Vincetoxicum hirundinaria P | NDRE: < RS PSP 7 L - SHESER RS (S R SR T < - ~ 108 T R
Conyza canadensis ST R S VRt e et i SR e e e L v A R R 9
Oenothera biennis 2 T e, e e Wl AN oW L O a i o
Veronica spicata e i e TAIGEIN M -5 TS e s 938 - R0CR0CAE L. T S allein S
Hypericum perforarum i SSI0Y D LIl 0N s 6] A e LT S e S =R R
Elytrigia repens e U R T T T e e s T e U R B e i
Artemisia austriaca Sl e 03 AR e AT T TR SO T S en S LSS TR
Phalacroloma annuum ARSI SR 0 L S P fE USSR B R e < SERRN S K SN Nl RSO T ||
Genista tinctoria WD) ot SR g s R AR e e Sl e e A e Sl
Anthericum ramosum Tegy, et s SRR | (SaiE TR (S S e . R TR SR o
Artemisia marschalliana SO0 T R R e SR GRS e e 8 T - S e
Other species
Achillea nobilis 5 W03 16 20 Y
Achillea setacea R S © I GEEESRRETEE SR T e P  FU SRRPTE i ok
Agropyron pectinatum | e G NS eI R e S R e e e W (L ] 5
Ajuga genevensis P e eiie IR0 R T LS G s B SOy
Ajuga orientalis e SR R TR o R S R
Allium waldsteinii R e i e e e R e o et -
Anthemis subtinctoria 10 10 S —
Apera spica-venti I R e s e T
Arctium nemorosum B o & e - CRUCHRSNESMREE EN T T T o . 40 e 220 Mindmciety i
Aristolochia clematitis OGO - PR SR S R + B < (R | L
Artemisia vulgaris AEEER SRR T Ek R el S - S R S S e T |
Asclepias syriaca AEPURSREE S RN GO K e Sy . | (R S Y
Asplenium septentrionale § T e e 16N g
Asplenium trichomanes P e e 1D ISR
Astragalus sulcatus o . 13 20 10
Beckmannia eruciformis R e O St BRI R s s ey
Betula pendula Fr v tia = a e JRRSEECEUENERE I D R T L L T L a s et e e enAiee
Bromopsis inermis P - N A A | R 8 18 39
Bromus japonicus RS L S i S
Bromus mollis e T e s T TSR g O ) |
Bromus secalinus B T R o o 27 25 v W
Bromus squarrosus e r DR . 18 . . . . . . . . 6]
Campanula bononiensis ST LSRR T PETE O. | 3 &
Campanula persicifolia e SR . . . . 8
Campanula rapunculoides e A T 10
Carduus acanthoides T e A R . »
Carex contigua e e e N A |
Chelidonium majus ISR TN S D T . ¢ e - v e s o M4
Chenopodium album R P - . . s . . 20
Chrysaspis aurea e R, .o . e s v e R
Cichorium intybus 2D PRI ST SRR & s e - fe e e e e e woaan 3 0 4
Clematis recta S o D R e e e R T T T SR—
Clinopodium vulgare I R EOE . . & . . . e S
Convallaria majalis PR Baelior-t L Ch e ol e B - AR B
Convolvulus arvensis 10 - W o 2 H o e 2§ b R & e v e A e e a2
Cotoneaster melanocarpus o o« W o oa o o« B . . . s F s s w v wowm e 8w & sk
Crepis tectorum Ao s am e B @ sl w4 o oa DY 20 . 29 5 5 61 105 32
Cystopteris fragilis a = 2 « . 105 7 o
Daucus carota T s e B OUE Cpaien D e e e o LA
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Table 1 (part 4)

i
i

FBL11
FB1.12

IPinal designation of =
scheme in the Section 5.4)

§S3 | FBL13
S84 | KCLL1

S
§82
§85 | KCL12
SS8 | KC2.L.1
SS9
KCl | KC3.11
KC3.1.2
KC4.1.1
KC412
KC4.2.1
C4.22
FVla
§S12 | KC423
AV1
AV2 | MALLI
AV3
KC2 MA?

FV
FV2a

Original designation of association (see Table 1) 2

KC3
KC4
FV7
SS11
FV5

1
FV8

3]

:
I

Plnuaylwnﬁ(wv) e e e e e 8 e RS T P R )

i
|

Tanacetum vulgare it s -t 15 S SRR S S SR R TR R e R TR D ns e

Verbascum nigrum 2 APt L N 5 2B

Veronica officinalis 8 W D N R I S R L T
Viola arvensis S ey daliy SRRARIEY, v M-S e s 8 s o) AR

) | Sy o

B IR )
B IR
I I I
P N N e
S e
B I I I
B I IR
B I I I Iy
5 0 B e
O I I I
MR R D
B )
I I Y

S I I
I I R

Ch Trifolio arvensis-Festucetalia ovinae
Hypnum cupressiforme

Hedwigia ciliata

R
O N N
F R
e e
i v JEs colsiiainarion
%o SIS o e pizaten
satoo. JIBS o e g Cuares
PN N 9 9 9 9
BB 9 9
T R
Do B S o0 ww
oo B 8 9s G
)
PN R 9 e e
R

)

E
D D W D 9 D
S )
9 0 W D D D D D D D 9 D
D Y D D Y D N D D e 3 3 9
B e [ e e e
I I I IR IR IR JPrY

B I A I IR R

Other species
Cladonia coccifera
Cladonia rangiferina
Dicranum scoparium
Grimmia ovalis
Homalothecium sericeum
Polytrichum juniperinum
Spesies which present only in one column with low original constancy).
Vascular plants: Acer tataricum (SS10/11), Adonis vernalis (SS1/10), Allulm Ppaczoskianum (FVlI/lO). Allium scorodoprasum (FV1a/10), Almc !lufmo.xa (G.) (KC1/7), Alyssum
m,cm(sswxm"ﬁnn(ssmoxmﬁmq)uvmmw \V2/5), Anemonastrum narcissiflorum (SS2/10), Anemone sylvestris (SS1/10),
Angelica sylvestris (AV3/4), Antennaria dioica arvensis (SS11/9), Anthyllis schiwereckii (S5l|7\ Arenaria serpyllifolia (SSW Artemisia abrotanum (AV1/8),
Artemisia scoparia (KC1/7), Aruncus vltlgalu (KClﬂ), (FV1a/10), (FV5/25), i (SS1/10), cicer
(AV2/5), Athyrium filix-femina (SS8/5), Atriplex sagittata (SS4/8), Bidens tripartita (AV3/11), Bromopsis riparia (SS1/10), Bromus arvensis (FV 1a/20), Calluna vulgaris (KC1/2),
Caulpamlncﬂvimrh (AV25), Campanula glomerata (KC1/7), Campanula patula (SS8/5), Capsella bursa-pastoris (AV3/4), Carduus crispus (SS4/8), Carex buxbaumii (AV1/2),
(SS9/7), Carex michelii (AV3/4), Carex muricata (AV2/18), Carex panicea (AV3/T), Carex vulpina (AV3/4), Carlina biebersteinii (SSZIIO)‘ Centaurea

l»cb:rswmn (FVllIlO). Centaurea ona-llu (SS1/10), Centaurium erythraea (AV2S), Cerastium glomeratum (AV2/14), Cerasus fruticosa (S$1/30), C} blockianus
(SS1/10), Ch (FV2a20), Ch i pntbl.lnu (SS1/10), Chrysaspis dubia (SS11/9), Cirsium arvense (AV3/11), Cirsium palustre (AV3/4), Cirsium
vulgare (AV2/S), Clematis integrifolia (SS4/8), Kadenia dubia (AV1/5), Cornus mas (SS3/10), Crataegus leiomonogyna (SS4/8), Cynoglossum officinale (SS9/7), Dactylorhiza
incarnata (AV1/2), Dactylorhiza majalis (AV2JS), Dianthus armeria (AV3/4) , Dianthus campestris (AV3I‘), Dianthus carthusianorum (SS8/19), Dianthus membranaceus
(886/11), Digitalis grandiflora (SS6/16), Digitaria sanguinalis (FV6/14), Dryopizrirﬁlk—m (FV6129), (AV25), is minor (SS12/33), Eremogone
saxatilis (FVA/S), Erysimum hieracifolium (SS11/9), Erysimum pannonicum (SS4/17), Euonymus verrucosa (SS9/7), Euphrasia stricta (AV2/S), Festuca polesica (KC1/13), Galium
album (SS2/30), Galium palustre (AV3/4), Galium rubioides (AV1/2), Geranium pratense (AV3/4), (S8977), (FV4/8), Glechoma
hirsuta (AV3/4), Filaginella uliginosa (AV3/4), Heracleum sibiricum (AV3/4), Hierochloe repens (FV5/13), Pilosella cespitosa (AV3/4), Holcus lanatus (KC1/7), Holcus mollis
(KC1/7), Hordeum murinum (SS10/5), Hypericum montanum (FV4/8), Inula salicina (AV3/11), Juncus compressus (AV3/4), Juniperus communis (SS4/17), Jurinea pachysperma
(SS5/17), Jurinea thyrsiflora (FV1a/10), Lactuca chaixii (FV6/57), Lactuca serriola (SS4/8), Lappula squarrosa (SS1/10), Lavatera thuringiaca (SS3/10), Leontodon danubialis
(SS8/10), Leonurus quinquelobatus (SS4/8), Lepidium campestre (KC3/9), Linum catharticum (SS4/17), Linum flavum (SS1/10), Lithospermum officinale (SS6/S), Lolium perenne
(AV2/S), Luzula campestris (SS7/10), Luzula multiflora (AV2/9), Luzula pilosa (KC3/9), Lycium barbatum (SS10/S), Lysimachia nummularia (AV1/S), Lysimachia vulgaris
(AVSI‘). Lythrum virgatum (AV3/11), Malva sylvestris (KC2/71), Medicago minima (SS3/10), Melampyrum arvense (SS4/17), (KC3/18),

(FVA4/8), Melampyrum pratense (KC17), Melica nutans (FV4/8), Milium effusum (AV3/T), Mycelis muralis (FV6/S7), Myosotis arvensis (AV1/2), Myosotis cespitosa
(AV1/2), Nepeta cataria (SS8/S), Onopordum acanthium (FV5/13), Oxytropis pilosa (SS4/8), Petasites hybridus (AV3/11), Phalaroides arundinacea (AV3/4), Polygala podolica
(AV25), Persicaria minor (AV3/4), Populus tremula (KC1/7), Potentilla heptaphylla (AV3/4), Potentilla obscura (SS6/11), Ptarmica cartilaginea (AV3/14), Pulsatilla patens
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(FV4R3), i (AVI3), flammula (AV3/T), Rhinanthus minor (AV172), Rorippa austriaca (AV2/9), Rorippa sylvestris (AV3/4), Rosa ponmldnu
(SS4/8). Rubus caesius (AV3M4), Sagina procumbens (KC1/7), Salix triandra ) (AV3/4), Salvia nutans (SS2/10), Sambucus ebulus (AV2IS), Saxifraga tridactyltes (SS5/17),
SS11/9), Schi podolica (SSA/17), (AV3/4), ia nodosa (AV1/2), Senecio vulgaris (FV6/29), Seseli campestre

(FV5125), Sesleria heufleriana (SS1/10), Silene chlorantha (SS3/10), Silene lithuanica (SS9/13), Silene viscosa (SS4/8), Solanum dulcamara (FV6/14), Sorbus aucuparia (FV6/14),
Spﬂxula morisonii (FV8/T), Stachys officinalis (AV1/3), Stellaria media (AV2S), Stipa borysthenica (FV4/23), Succisa pratensis (SS10/5), Swida sanguinea (SS1/10),
arenarium (FV4/15), Teucrium pannonicum (SS1/10), Thalictrum flavum (AV2/S), Thalictrum lucidum (AV1/2), Thalictrum simplex (AV1/2), Thesium arvense

(FVAIS), Thesium ebracteatum (FV4/15), Thesium linophyllon (SS1/10), Tragopogon orientalis (KC\/T), Tribulus terrestris (FV 1a/10), Trisetum sibiricum (AV3/4), Turritis glabra
(FV4/15), Ulmus minor (SS10/5), Urtica dioica (SS4/25), Valerianella coronata (FV5/13), Verbascum phlomoides (SS12/67), Veronica arvensis (KC1/7), Veronica jacquinii
(SS3/10), Veronica prostrata (SS4/8), Veronica scutellata (AV3/T), Veronica teucrium (AV2/5), Veronica triphyllos (SS8/14), Vicia villosa (FV2a/20), Viola canina (AV1/5), Viola
hirta (SS2/10), Viola reichenbachiana (KC1/7), Viola rupestris (SS4/8), Xanthium strumarium (AV1/2), Non-vascular plants: Bryum subelegans (SS4/8), Cetraria islandica
(KC1/7), Cladonia alpina (KC1/4), Cladonia degenerans (FV8/27), CI polydaﬂyla (KC1/2), Climacium dendroides (KC1/7), Diploschistes scruposus (SS6/11), Encalypta
rhaptocarpa (SS4/8), Funaria hygrometrica (KC1/7), Hypnum vaucheri (SS5/17), Leuc (S84/8), (SS4/8), Peltigera canina (SS6/S),
Pogonatum urnigerum (SS6/5), Porella platyphylla (SS4/17), Pseudoleskeella tectorum (SSSII7), Ramalina pollinaria (SS10/5), Schistidium trichodon (SS4/8), Tortula subulata
(SS10/5), Trinia multicaulis (SS4/8).




