Willner W. et al.: Formalized classification of thesemi-dry grasslands of Central and
Eastern Europe

Electronic Appendix 1. Data sources.

Data obtained from the European Vegetation Archive:
(The number of plots included in the firBdachypodietalia dataset is given in brackets.)

00-RU-006 Database of non-forest vegetation oSbethern Urals (176 plots)
Custodian: Sergey Yamalov, Deputy Custodian: Makighedeva

EU-00-002 Nordic-Baltic Grassland Vegetation Dasgb@BGVD) (184 plots)
Custodian: Jirgen Dengler, Deputy Custodian: + ulkaszub

EU-00-013 Balkan Dry Grasslands Database (901)plots
Custodian: Kiril Vassilev, Deputy Custodian: Arnifacanové

EU-00-019 Balkan Vegetation Database (8 plots)
Custodian: Kiril Vassilev, Deputy Custodian: Hristedashenko

EU-AT-001 Austrian Vegetation Database (1206 plots)
Custodian: Wolfgang Willner, Deputy Custodian: Gliein Berg

EU-BG-001 Bulgarian Vegetation Database (178 plots)
Custodian: Iva Apostolova, Deputy Custodian: DasialSopotlieva

EU-CZ-001 Czech National Phytosociological Datalid€95 plots)
Custodian: Milan Chytry, Deputy Custodian: llonadilova

EU-DE-001 VegMV (336 plots)
Custodian: Florian Jansen, Deputy Custodian: Ganderg

EU-DE-013 VegetWeb (60 plots)
Custodian: Jorg Ewald, Deputy Custodian: Martinikdenp

EU-DE-014 GVRD Vegetation Reference Database Hélld 1 plots)
Custodian: Ute Jandt, Deputy Custodian: Helge Bridke

EU-HR-001 Phytosociological Database of Non-Fov&gietation in Croatia (193 plots)
Custodian: Zvjezdana Stén

EU-HR-002 Croatian Vegetation Database (112 plots)
Custodian: Zeljko Skvorc, Deputy Custodian: Daiisdtonosé

EU-HU-003 CoenoDat Hungarian Phytosociological Date (44 plots)
Custodian: Janos Csiky, Deputy Custodian: ZoltatielBDukat

EU-PL-001 Polish Vegetation Database (563 plots)
Custodian: Zygmunt ¥cki, Deputy Custodian: Grzegorz Swacha

EU-RO-008 Romanian Grassland Database (474 plots)
Custodian: Eszter Ruprecht, Deputy Custodian: Kiabsilev

EU-RS-002 Vegetation Database Grassland VegetafiSerbia (499 plots)
Custodian: Svetlanad¢, Deputy Custodian: Zora DajBtevanow

EU-RS-003 Database of Forest Vegetation in Repuflierbia & EU-RS-004 Vegetation Database of Nanrth
Part of Serbia (AP Vojvodina) (77 plots)
Custodian: Mirjana KrstivojediCuk



EU-SI-001 Vegetation Database of Slovenia (328splot
Custodian: Urban Silc

EU-SK-001 Slovak Vegetation Database (276 plots)
Custodian: Milan Valachowj Deputy Custodian: Jozef Sibik

EU-UA-001 Ukrainian Grassland Database (234 plots)
Custodian: Anna Kuzemko, Deputy Custodian: Yulisheanyak

EU-UA-006 Vegetation database of Ukraine and adijiaparts of Russia (2 plots)
Custodian: Viktor Onyshchenko, Deputy Custodiartalf Kolomiychuk

EU-RU-XXX Vegetation database of steppe vegetatibRostov Region (53 plots)
Custodian: Olga Demina

Additional data:

» Attila Lengyel (49 plots from Hungary)

» Eszter lllyés T (317 plots from Hungary) (also useWillner et al. 2017a)

* Jan Roléek (42 plots from Germany, Slovakia, Ukraine andniania)

» Thomas Becker (389 plots from Germany and Romania)

e Yuri Semenishchenkov (114 plots from Bryansk regioRussia) (also used in Willner et al. 2017a)

Computerised phytosociological tables from thedfelhg published sources:

Averinova E. A. (2010): Sintaksonomiya stepey Tkalisoblasti [Syntaxonomy of the steppes of the Tula
region]. — Vestnik Bryanskogo gos. un-ta, 2010,5d7.3-81.

Averinova E. A. (2011): Kal'tsefitnaya rastitel'tiggirodnogo parka “Roven'skiy” (Belgorodskaya axi)
[Calciphytic vegetation of the natural park “RovghkBelgorod region)]. — Vestnik Bryanskogo gos-tan
2011, no. 4: 60-65.

Averinova E. A. (2014): Soobshchestva s kopeechmikoupnotsvetkovymHedysarum grandiflorum Pall.) na
territorii Srednerusskoy vozvyshennosti [Commusitiéth Hedysarum grandiflorum Pall. in the territory of
the Central Russian Upland]. — Byulleten' Bryanskoteleniya RBO 1(3): 37—-47.

Averinova E. A. & Ivenkova I. M. (2011): Travyanayastitel'nost' pamyatnika prirody “Balka Neprets”
(Orlovskaya oblast’) [Herbaceous vegetation ofrti@ire monument “Balka Neprets” (Orel region)]. —
Vestnik Bryanskogo gos. un-ta, 2011. no. 4: 66-71.

Poluyanov A. V. & Averinova E. A. (2012): Travyarayastitel'nost' Kurskoi oblasti (sintaksonomiyeprosy
okhrany) [Herbaceous vegetation of the Kursk reggymtaxonomy and conservation issues)]. — Kurskii
Gosudarstvennyi Universitet, Kursk.

Zolotukhin N. I. et al. (2015): Kowyli i kovyl'nyystepi Belgorodskoy, Kurskoy, Orlovskoy oblastegdéstr
svedeniy, voprosy okhrany [Feather grass steppBeglgbrod, Kursk, Orel regions: cadastre of infotiomg
conservation issues]. — 487 pp., Kursk.



Electronic Appendix 2. List of aggregated species. Species concepts@ménclature follow Euro+Med PlantBase
(www.emplantbase.org). Note that only species (rikaly) present in the dataset are listed.

Achillea millefolium agg.:A. aspleniifolia, A. carpatica, A. callina, A. distans, A. macrophylla, A. millefolium, A.
pannonica, A. pratensis, A. roseoalba, A. setacea, A. stepposa, A. styriaca

Alchemilla spec. div.all species of the gendgchemilla

Anthoxanthum odoratum agg.:A. alpinum, A. odoratum

Arabis hirsuta agg.:A. hirsuta, A. planisiliqua, A. sagittata, A. sudetica

Arenaria serpyllifolia agg.:A. leptoclados, A. serpyllifolia, A. uralensis

Brachypodium pinnatum agg.:B. pinnatum, B. rupestre

Camelina sativa agg.:C. microcarpa, C. satica

Campanula rotundifolia agg.:C. carnica, C. kladniana, C. rotundifolia, C. scheuchzeri

Cardamine pratensis agg.:C. dentata, C. matthioli, C. pratensis

Carex muricata agg.:C. divulsa, C. muricata, C. spicata

Carlina vulgaris agg.:C. biebersteinii, C. vulgaris

Centaurea jacea agg.:C. jacea, C. macroptilon, C. subjacea

Dianthus carthusianorum agg.:D. carthusianorum, D. giganteiformis, D. pontederae

Erysimum hieraciifolium agg.:E. hieraciifolium, E. hungaricum, E. marschallianum

Euphrasia nemorosa agg.:E. coerulea, E. micrantha, E. nemorosa

Euphrasia rostkoviana agg.:E. kerneri, E. picta, E. rostkoviana

Euphrasia stricta agg.:E. pectinata, E. dovaca, E. stricta

Festuca dalmatica agg.:F. dalmatica, F. stojanovii

Festuca ovina agg.:F. filiformis, F. ovina (incl. F. guestfalica)

Festuca pallens agg.:F. csikhegyensis, F. pallens

Festuca rubra agg.:F. heteromalla, F. nigrescens, F. rubra

Festuca valesiaca agg.:F. valesiaca, F. rupicola (= F. stricta subsp sulcata sensu Euro+Med PlantBase)

Galium mollugo agg.:G. album, G. mollugo

Hylotel ephium maximum agg.:H. maximum, H. telephium, H. vulgare

Koeleria pyramidata agg.:K. eriostachya, K. macrantha, K. pyramidata

Leucanthemum vulgare agg.:L. ircutianum, L. vulgare

Lotus corniculatus agg.:L. alpicola, L. alpinus, L. borbasii, L. corniculatus, L. ucrainicus

Luzula campestrisagg.:L. campestris, L. divulgata, L. multiflora, L. pallescens

Minuartia verna agg.:M. glaucina, M. verna

Molinia caerulea agg.:M. arundinacea, M. caerulea

Myosotis sylvatica agg.:M. stenophylla, M. sylvatica

Odontites vulgaris agg.:O. vernus, O. vulgaris

Oencthera biennisagg.:O. biennis, O. rubricaulis etc.

Ornithogalum pyrenaicum agg:O. pyrenaicum, O. sphaerocarpum

Papaver dubium agg.:P. dubium, P. lecoqii, P. laevigatum

Phleum pratense agg.:P. nodosum, P. pratense

Pimpinella saxifraga agg.:P. alpina, P. nigra, P. saxifraga

Poa pratensis agg.:P. angustifolia, P. pratensis

Polygala amara agg.:P. amara, P. amarella

Polygonum aviculare agg.:P. arenastum, P. aviculare, P. rurivagum

Potentilla collina agg.:P. collina, P. thyrsiflora

Potentilla incana agg.:P. incana, P. tommasiniana

Potentilla verna agg.:P. pusilla, P. tabernaemontani (= P. verna nom. cons.)

Ranunculus acrisagg.:R. acris, R. strigulosus

Ranunculus auricomus agg.:R. auricomus, R. cassubicus etc. (= ‘R. auricomus coll.” sensu Euro+Med PlantBase)

Rubus fruticosus agg.:all species oRubus subg.Rubus

Saturegja montana agg.:S. montana, S. subspicata, S. kitaibélii

Scabiosa columbaria agg.:S. cinerea, S. columbaria, S. lucida, S. triandra

Scleranthus annuus agg.:S annuus, S. polycarpos, S. uncinatus, S. verticillatus

Seseli elatumagg.:S. austriacum, S. kochii, S. osseum

Sederia caerulea agg.:S. caerulea, S. uliginosa

Slene otites agg.:S. baschkirorum, S borysthenica, S cyri, S. densiflora, S. donetzca, S. exaltata, S. hellmannii, S.
media, S otites, S wolgensis

Thymus pannonicus agg.: T. kosteleckyanus (incl. T. pulegioides subsp pannonicus), T. odoratissimus

Veronica chamaedrys agg.:V. chamaedrys, V. vindobonensis

Vicia cracca agg.:V. cracca, V. tenuifolia



Electronic Appendix 3. Classification into phytosociological orders.

To check if the diagnostic species of the ordetabdished by Willner et al. (2017) are also vabd the new,
geographically enlarged dataset, we did a TWINSRANSsification of the wholEestuco-Brometea dataset
using WinTWINS 2.3 (Hill & Smilauer 2005). Cut ldgeof pseudospecies were 0, 5 and 25% cover. Specie
with less than five occurences were excluded. Sinegrogram is limited to a maximum of 25,000 véke we
made a random selection from the countries witththest number of plots (Germany, Czech Republic,

Austria). For the other countries, all relevés wegkected, resulting in a dataset of 24,727 rel€Uéble A3.1).

Table A3.1. Number of relevés per country used in the TWINSPAN classification of the whole Festuco-Brometea dataset.

Country No. of relevés
AT 2000
BG 3323
cz 2058
DE 3015
HR 579
|HU | 1282
IPL | 805
RO 2673
RU 2319
SK 1626
SL 395
Rs | 3139
lua | 1513

The orderstipo-Festucetalia pallentis, Brachypodietalia pinnati (= Brometalia erecti) andFestucetalia
valesiacae corresponded to the TWINSPAN groups 00, 01 andshectively (Table A3.2). Group 1 also
included Balkanic rocky steppeddlacsyetalia sendtneri), Eastern European desert stepdesgceto
achilleifolii-Stipetalia lessingianae) and Eastern European petrophytic steppbgnfo cretacei-Hyssopetalia
cretacel). A preliminary inspection of the lower divisioeMels suggested that the latter orders accoumiafor
25% of the relevés in group 1, but since our airs teadentify the relevés belonging to tBeachypodietalia
pinnati, we did not separate them from fhestucetalia valesiacae.

Table A3.2. Excerpt from the TWINSPAN table of the whole Festuco-Brometea dataset. Only a small selection of diagnostic
species is shown. Values are percentage constancy.

Twinspan cluster 00 01 1
Number of relevés 3054 11931 9742
Festuca pallens agg. 46 2 3
Carex humilis 67 19 13
Teucrium montanum 47 8 11
Anthericum ramosum 42 13 3
Seseli elatum agg. 29 2 3
Briza media 4 39 1
Brachypodium pinnatum agg. 10 45 3
Plantago media 5 48 16
Dactylis glomerata 1 33 8
Knautia arvensis 2 31 6
Lotus corniculatus agg. 12 51 18
Pimpinella saxifraga agg. 15 43 6
Trifolium montanum 2 30 5
Eryngium campestre 5 19 60
Bothriochloa ischaemum 6 8 46
Astragalus onobrychis 2 5 22
Stipa capillata 7 6 30
Salvia nemorosa 1 4 18
Stipa lessingiana 1 1 8




Most of the previously established diagnostic spegiere reproduced, i.e. they reached again aghiné v 0.2
or a constancy ratio > 2 or both (see Willner eRall7). However, a few species did not reachithadify
threshold anymore. On the other hand, some sppotesonsidered as diagnostic in the previous papestly
because they had a very low constancy) reachetthitbghold of both fidelity measures.

To account for the strong over-representation aft@é Europe in the dataset, we also calculatedidiedity of
the species to the orders using only the relewd#n fastern Europe. Species absent or extremlyrr&entral
Europe but meeting the criteria for diagnostic s Eastern Europe, were added to the listadmtstic
species.

Dealpine speciegCarduus defloratus, Phyteuma orbiculare, Sederia caerulea, S. rigida, S. sadlerana) were not
considered as diagnostic for tB@&po-Festucetalia pallentis because they also occur in rather mesic semi-dry
grasslands-estuca valesiaca agg. is considered as diagnostic for Festucetalia valesiacae.

Thus, we considered the following species as distimfor the three orders:

Stipo-Festucetalia pallentis
Allium lusitanicum
Alyssum montanum
Anthericum ramosum
Arabidopsis arenosa
Asplenium ruta-muraria
Asplenium trichomanes
Biscutella laevigata
Carex humilis
Clinopodium alpinum
Cyanus triunmfettii
Dianthus plumarius
Dianthus praecox
Draba lasiocarpa
Erysimum odoratum
Erysimum witmannii
Festuca pallens agg.
Fumana procumbens
Galium anisophyllon
Galium austriacum
Genista pilosa
Globularia bisnagarica
Globularia cordifolia
Helianthemum canum
Helictotrichon decorum
Hieracium bupleuroides
Hornungia petraea
Inula ensifolia
Jovibarba globifera
Kernera saxatilis
Leontodon incanus
Linum tenuifolium
Minuartia laricifolia
Minuartia setacea
Paronychia cephalotes
Poa badensis
Polygala amara agg.
Polygonatum odoratum
Primula auricula
Pulsatilla halleri
Saxifraga paniculata
Scorzonera austriaca
Sedum album
Sesdli elatumagg.
Sesdli leucospermum
Stipa eriocaulis



Teucrium montanum
Thesium alpinum

Thymus comosus

Thymus praecox

Thymus pulcherrimus
Vincetoxicum hirundinaria

Brachypodietalia pinnati
Agrogtis capillaris
Alchemilla spec. div.
Anthoxanthum odoratum agg.
Arrhenatherum elatius
Astragalus danicus
Avenula pubescens
Brachypodium pinnatum agg.
Briza media
Campanula glomerata
Campanula patula
Carex caryophyllea
Carexfiliformis
Carex flacca
Carex michdlii
Carex montana
Carlina acaulis
Carlina wulgaris agg.
Centaurea jacea agg.
Centaurea scabiosa
Cerastium fontanum
Cirsiumacaulon
Cirsium pannonicum
Clinopodium vulgare
Colchicum autumnale
Cruciata glabra
Dactylis glomerata
Danthonia alpina
Daucus carota
Euphorbia verrucosa
Festuca rubra agg.
Filipendula vulgaris
Fragariaviridis
Galium boreale
Galium verum
Gymnadenia conopsea
Helictochloa pratensis
Hypochaeris maculata
Inula salicina
Knautia arvensis
Lathyrus pratensis
Leontodon hispidus
Leucanthemum vulgare agg.
Linum catharticum
Lotus corniculatus agg.
Luzula campestris agg.
Medicago lupulina
Onobrychisviciifolia
Ononis spinosa
Phlomis tuberosa
Pimpinella saxifraga agg.
Plantago media
Polygala comosa
Polygala major
Polygala vulgaris



Potentilla erecta

Primula veris

Prunella grandiflora
Prunella laciniata
Prunella vulgaris
Ranunculus acris agg.
Ranunculus bulbosus
Ranunculus polyanthemos
Rhinanthus minor

Rumex acetosa

Salvia pratensis
Schedonorus pratensis
Seseli annuum

Sachys officinalis
Sellaria graminea
Taraxacum sect.Taraxacum
Thymus longicaulis
Thymus pulegioides
Tragopogon pratensis
Trifolium medium
Trifolium montanum
Trifolium pratense
Trisetum flavescens
Veratrum nigrum
Veronica chamaedrys agg.
Vicia cracca agg.

Viola hirta

Festucetalia valesiacae
Achillea nobilis
Agropyron cristatum
Ajuga chamaepitys
Artemisia austriaca
Astragalus austriacus
Astragalus onobrychis
Bothriochloa ischaemum
Bromus squarrosus
Chondrilla juncea
Cleistogenes serotina
Convolvulus cantabrica
Cynodon dactylon
Eryngium campestre
Erysimum diffusum
Euphorbia nicaeensis
Festuca valesiaca agg.
Galatella villosa
Galium humifusum
Galium octonarium
Hypericum rumeliacum
Iris pumila
Koeleria nitidula
Linaria genistifolia
Linum austriacum
Marrubium peregrinum
Medicago minima
Orlaya grandiflora
Phlomis herba-venti subsp pungens
Poa bulbosa
Salvia nemorosa
Salvia nutans
Seseli tortuosum
Sderitis montana



Stipa capillata

Stipa lessingiana
Taraxacum serotinum
Teucrium polium
Trifolium arvense
Verbascum phoeniceum
Viola ambigua
Xeranthemum annuum



Electronic Appendix 5. Expert system for the alliances.

Note: This expert system does not include the d&fimof the ordeBrachypodietalia pinnati. It can only be
applied to relevés which have already been classtb the order, e.g. by using an expert systemdas the
diagnostic species given in Appendix 3. For thaaymised in the definitions see Appendix S2 in Lennilet al.
(2015).

Species groups:

#TC Dif-Mesobromion
Festuca ovina agg.
Potentilla verna agg.
Gentianella germanica

#TC Arm-elong-Grp
Armeria maritima
Myosotis stricta
Jasione montana
Agrogtisvinealis
Cerastium semidecandrum
Slene viscaria
Helichrysum arenarium

#TC Arm-elong-Grp2
Festuca ovina agg.
Armeria maritima
Myosotis stricta
Jasione montana
Agrogtisvinealis
Cerastium semidecandrum
Sleneviscaria
Helichrysum arenarium

#TC Fest-val-Grp
Festuca valesiaca agg.
Veronica spicata
Astragalus onobrychis
Euphorbia nicaeensis

#TC Artem-camp-Grp
Artemisia campestris
Centaurea stoebe
Potentilla argentea
Rumex acetosella
Festuca stricta subsptrachyphylla

#TC Scab-ochr-Grp
Scabiosa ochroleuca
Potentilla incana agg.
Adonis vernalis
Elytrigia intermedia
Campanula sibirica
Inula ensifolia
Carex michelii
Bromopsisriparia
Nonea pulla
Stipa pennata
Phlomis tuberosa
Sipatirsa
Veronica prostrata
Stipa capillata



Cytisus ruthenicus
Irisaphylla

Salvia nutans

Arenaria procera
Veratrum nigrum
Dracocephalum ruyschiana
Euphorbia subtilis
Euphorbia semivillosa
Pulmonaria mollis
Lathyrus pannonicus
Pontechium maculatum
Pedicularis kaufmannii
Helictochloa hookeri subsp schelliana
Linum nervosum

Polygala major

Viola ambigua

Cirsium pannonicum
Knautia drymeia

Sederia heuflerana
Sederialatifolia

#TC Dant-alp-Grp
Danthonia alpina
Chrysopogon gryllus

#TC Scorz-vill-Grp
Scorzonera villosa
Eryngium amethystinum
Koeleria lobata
Bupleurum gussonei
Carlina corymbosa
Helichrysumitalicum
Leucanthemum platylepis
Ferulago campestris
Knautiaillyrica

#TC Rhin-rum-Grp
Rhinanthus rumelicus
Moenchia mantica
Trifolium incarnatum
Trifolium strictum
Pilosella pavichii
Dianthus cruentus
Dianthus giganteus
Slene sendtneri
Pedicularis heterodonta
Knautia dinarica
Campanula sparsa
Cynosurus echinatus
Plantago subulata

#TC Ranu-bulb-Grp
Ranunculus bulbosus
Bromopsis erecta
Carlina acaulis
Cirsium acaulon
Polygala amara agg.

#TC Car-flac-Grp
Carex flacca
Euphorbia verrucosa
Buphthalmum salicifolium



Rhinanthus glacialis
Gentianella ciliata
Gentianella germanica
Ophrys insectifera

Group definitions:

5 aMe Mesobromion erecti

<#TC Dif-Mesobromion GR 00> NOT (<#TC Fest-val-GBR Festuca ovina agg.> OR (<#TC Arm-elong-Grp
GR 01> OR (<#TC Artem-camp-Grp GR 01> OR (<#TC Scelr-Grp GR 00> OR (<#TC Dant-alp-Grp GR
00> OR (<#TC Scorz-vill-Grp GR 00> OR (<#TC RhimmtGrp GR 00> OR (<Cruciata glabra GR 00> OR
<Thymus longicaulis GR 00>))))))))

5 akKP Koelerio-Phleion

(<#TC Arm-elong-Grp2 GR #TC Scab-ochr-Grp> AND (€GfArm-elong-Grp GR 01> OR <#TC Artem-camp-
Grp GR 01>)) NOT (<#TC Dant-alp-Grp GR 00> OR (<#$€orz-vill-Grp GR 00> OR (<#TC Rhin-rum-Grp
GR 00> OR (<#TC Car-flac-Grp GR 01> OR (<Bromogsiscta GR 01> OR (<Brachypodium pinnatum agg.
GR 05> OR <Carex montana GR 00>))))))

5 aCB Cirsio-Brachypodion

(<#TC Fest-val-Grp GR Festuca ovina agg.> OR <#€&bSchr-Grp GR 01>) NOT (<#TC Arm-elong-Grp2
GR #TC Scab-ochr-Grp> OR (<#TC Scorz-vill-Grp GRG#$cab-ochr-Grp> OR (<#TC Scorz-vill-Grp GR
#TC Rhin-rum-Grp> OR ((<#TC Dant-alp-Grp | #TC Rhiim-Grp GR 01> AND <#TC Dant-alp-Grp | #TC
Rhin-rum-Grp GR #TC Scab-ochr-Grp>) AND <#TC Dalg-&rp | #TC Rhin-rum-Grp GR #TC Ranu-bulb-

Grp>))))

5 aSv Scorzonerion villosae
(<#TC Scorz-vill-Grp GR #TC Scab-ochr-Grp> AND <#Btorz-vill-Grp GR #TC Rhin-rum-Grp>) NOT
(<Helictochloa pratensis GR 00> OR (<Phleum phlesi@R 00> OR <Poa molinerii GR 00>))

5 aCD Chrysopogono-Danthonion

((<#TC Dant-alp-Grp | #TC Rhin-rum-Grp GR 01> ANBKC Dant-alp-Grp | #TC Rhin-rum-Grp GR #TC
Scab-ochr-Grp>) AND <#TC Dant-alp-Grp | #TC Rhima@rp GR #TC Ranu-bulb-Grp>) NOT (<#TC Scorz-
Vill-Grp GR #TC Scab-ochr-Grp> OR (<#TC Scorz-Wllp GR #TC Rhin-rum-Grp> OR (<Festuca ovina agg.
GR 00> OR <#TC Car-flac-Grp GR 00>)))



Electronic Appendix 7. Extended descriptions and distribution maps ofasociations belonging to the
alliancesMesobromion andCirsio-Brachypodion.

The maps show the geographical distribution ofpllaés assigned to the associations by the expstés)s
given in Appendix 8 and 9. The synoptic table isvidted in Appendix 6.

Alliance Mesobromion erecti (Br.-Bl. & Moor 1938) Oberd. 1957 nom. cons. propos
Syn.:Bromion erecti Koch 1926 sensu orig.

Association group M1: impoverished semi-dry grasslands of northwestern Central Europe
(a) Solidagini-Hélictotrichetum pratensis Willems et al. 1981

This association mainly occurs in NE Germany closthe Baltic Sea. The plots from other regionsgemes to
this unit might be impoverished forms of tBentiano-Koelerietum. The unit is only negatively differentiated
from the following associations. The soils are Uligugightly acidic.

A potential nomenclatural problem is the fact thathe original diagnosis of the association (Nahd),
Koeleria pyramidata is present, which is used as negative diagnogéciss in our formal definition of the
association. However, iKoeleria pyramidata is not considered a negative diagnostic speciashmmore relevés
from NW Germany traditionally classified &gntiano-Koelerietum are included in this unit.

According to Dengler (2004), ttolidagini-Helictotrichetum belongs to the Nordic alliand&lipendulo-
Helictotrichion, but as no data from Northern Europe were includédte present study, we preliminarily
included this association in tidesobromion.
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Fig. A7.1. —Solidagini-Helictotrichetum,

Association group M2: semi-dry grasslands of the lowlands of western Central Europe

(b) Gentiano-Koelerietum Knapp ex Bornkamm 1960

Syn.:Carlino acaulis-Brometum Oberd. 1957 p.pEuphorbio-Brachypodietum Bornkamm 1960Avenulo
pratensis-Koelerietum Bassler et al. 2003 [syntax. syn.]

This is the most widespread type of semi-dry geasts in Germany. It also occurs in the Czech arstrian
part of the Bohemian Massif, where it occupies epahd slightly acidic sites not suitable €irsio-
Brachypodion communities. In western Germany, it can be foum@ droad range of soil types, which
correspond to different subassociations.

The delimitation betweeGentiano-Koelerietum andMesobrometum remains dubious. In the phytosociological
literature, these two associations are either deghas geographical vicariants or as grassland tygh

different management regim&entiano-Koelerietum: pasturesMesobrometum: meadows) or both (Oberdorfer
& Korneck 1978). The first concept can clearly bgected, as both units have more or less the s@trédtion,

1



and including additional diagnostic species indkénitions does not change this pattern. The stconcept is
probably valid to some degree,Br®mopsis erecta is particularly sensitive to frequent grazing éalberg &
Leuschner 2010). However, we were not able to dithetr differential species of sufficient constasapporting
these two units besid@somopsis erecta. Therefore, it is unlikely that th@entiano-Koelerietum fulfills our
criteria for an association (see Methods in thenntext). It should probably be considered as vagdthe
Mesobrometum. Chytry (2007) included both units in th€drlino acaulis-Brometun’.

Nomenclatural remark: The nar@arlino acaulis-Brometum Oberd. 1957 should not be used for this unit,
because at least part of its original diagnosiergs to theéGentiano vernae-Brometum. However, there seems
to be no lectotypification of this name so far. TianeGentiano-Koelerietum Knapp ex Bornkamm 1960 is
probably illegitimate because Bornkamm uses mottefime the fornGentiano-Koel erietum boreoatlanticum.
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Fig. A7.2. —Gentiano-Koelerietum.

(c) Mesobrometum erecti Scherrer ex Koch 1926
Syn.:Onaobrychido viciifoliae-Brometum Miller 1966

As stated above, this association is mainly difideded from theGentiano-Koelerietum by the dominance of
Bromopsis erecta. Some other species might be regarded as diffatepieciesQnobrychis viciifolia, Orchis
militaris, Euphorbia verrucosa), but as they have a very low constanciiomopsis erecta grasslands, we did
not use them in the formal definition of this unit.
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Fig. A7.3. —Mesobrometum erecti.



(d) Polygalo amarae-Seslerietum Tx. (1937) 1955

Mesic Sederia caerulea grasslands on steep slopes of the German lowentaiouanges except the

southernmost part where it is replaced byKbelerio-Sederietum. The few occurrences in the Jura Mountains

are probably misclassifications and should be aemhas impoverished forms of teelerio-Sederietum.

Nomenclatural remark: The name is validly publishrediixen (1955) because the author clearly siatdse
introduction that names in brackets (in this dessobrometum seslerio-polygaletosum) refer to his work from

1937, for which a full bibliographic reference iopided.
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Fig. A7.4. —Polygalo amarae-Sedlerietum.

Association group M3: pre-alpine semi-dry grasslands of western Central Europe

(e) Gentiano vernae-Brometum Kuhn ex Oberd. 1957

Syn.:Carlino acaulis-Brometum Oberd. 1957 p.pAstrantio majoris-Brometum Machold 1996 [syntax. syn.]

This association includes tlBeomopsis erecta meadows in the higher parts of the SW German Niatantains
(Schwabische Alb) and adjacent regions. It is vty in orchids. The unit is well differentiatedaagst the
Mesobrometum by the presence of several pre-alpine speciegeldre, it clearly fulfils our criteria for an

association. Some relevés from the SW Bohemian iMasse assigned to this unit as well.

The Astrantio majoris-Brometum, described from W Austria, is preliminarily incled here as a special
geographical variant, but its syntaxonomic stateds further studies. In particular, a comparisith the
Bromopsis erecta meadows of Switzerland would be important.
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Fig. A7.5. —Gentiano vernae-Brometum.



(f) Carlino-Caricetum sempervirentis Lutz & Paul 1947

Semi-dry grasslands of the Bavarian Alps and toegland as well as adjacent parts of Austria. tihigis
differentiated by the presence of sev&aderion caeruleae andMolinion species, which give this association a
rather unique floristic character. In the southwestorner of the German Jura Mountains, it fonassitions
with the following association.
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Fig. A7.6. —Carlino-Caricetum semper_virentis

(g) Koelerio-Sederietum Oberd. 1957 nom. invers.

Mesic Sederia caerulea grasslands of the SW German Jura Mountains. Theg many diagnostic species in
common with th&Gentiano vernae-Brometum, and the most important difference is the domieasfSederia
caerulea. The community mainly occurs on steep north-fagloges (Oberdorfer & Korneck 1978).
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Alliance Cirsio-Brachypodion pinnati Had& & Klika in Kilka & Hadat 1944

Syn.:Festucion valesiacae auct. p.p. [typo excl.Danthonio-Stipion stenophyllae Soé 1949 p.p. [typo excl.],
Agrostio vinealis-Avenulion schellianae Royer 1991 [syntax. synfragario viridis-Trifolion montani
Korotchenko & Didukh 1997 [syntax. synS;abioso ochroleucae-Poion angustifoliae Bulokhov 2001 [syntax.
syn.], Adonido vernalis-Sipion tirsae Didukh in Didukh & Mucina 2014 [syntax. syn.]

Association group C1: dry meadow steppes of Central Europe

This association group is differentiated from tbkofwing one by numerous species indicating dry soi
conditions. Most of the differential species haweiit optimum either in true steppes of festucetalia
valesiacae or in rocky steppes of thgipo-Festucetalia pallentis.

(1) Adonido-Brachypodietum (Libbert 1933) Krausch 1961

Distributed in the plains of NE Germany and Poldreftuca stricta subspsulcata is replaced by. stricta
subsptrachyphylla (= F. brevipila). Species of sandy grasslands have a higher ecmysthan in other
associations of the alliance. Otherwise, the aasiodi is only negatively differentiated against tbkkowing
ones. The occurrence of this association in thel€Republic and S Poland is doubtful and needbhédurt
evaluation. The plots from these regions might xclassified (see also the chapter on “geograpkical
vicariant associations and the limits of formalidiébns” in the Discussion in the main text).
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Fig. A7.8. —Adonido-Brachypodietum._

(2) Scabioso ochroleucae-Brachypodietum Klika 1933
Syn.: Scorzonero hispanicae-Brachypodietum Gauckler 1957 [syntax. synHgestuco rupicolae-Brachypodietum
Mahn 1965 [syntax. syn.fanguisorbo minoris-Brometum lllyés et al. 2009 p.p. [typo excl.]

Mainly distributed in Central and SE Germany anthim Czech Republic. The occurrences in the Paanoni
region, SE Poland and Ukraine might be considesachpoverished stands of thauletum ensifoliae and
Polygalo majoris-Brachypodietum (but see Discussion in the main text). Exceptlierpresence a@irsium
acaulon, the Scabioso ochroleucae-Brachypodietum is only negatively differentiated against thesggjnvhile it
is positively differentiated against tielonido-Brachypodietum by the presence éfestuca stricta subsp.
sulcata, Teucrium chamaedrys, Thymus praecox and others.

The Asperulo tinctoriae-Brachypodietum rupestre Franz 1993, described from Carinthia (S Austri&s also
assigned to th&cabioso ochroleucae-Brachypodietum, since we were not able to establish a separateafo
definition for this unit. However, the semi-dry gséands of Carinthia are mostly dominatedbgchypodium
rupestre while theScabioso ochroleucae-Brachypodietum is dominated byBrachypodium pinnatum sensu
stricto. Due to the inconsistent determination of these dpecies, we had to combine thenBeachypodium
pinnatum agg. in our analysis. The status of Asperulo tinctoriae-Brachypodietum rupestre remains to be
clarified in future studies which address the d@git value oBrachypodium rupestre and include more data
from the Inner Alps.
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Fig. A7.9. —Scabioso ochroleucae-BraE:hypodietum.

(3) Astragalo onobrychidis-Brometum Br.-Bl. 1950

Semi-dry grasslands of the inner valleys of thetétasAlps (Tirol, Unter-Engadin). Braun-Blanque®6ll)
included this association in the alliar®eoo-Poion xerophilae, a rather heterogeneous unit which comprises
rocky grasslands, typical grass steppes and senurdsslands. According to the type relevé Aleagalo
onobrychidis-Brometum clearly belongs to th€irsio-Brachypodion. Only very few relevés of this unit were
included in our dataset.

Nomenclatural remark: This association is the typthe nametipo-Poion xerophilae Br.-Bl. & Tx. ex Br.-Bl.
1950 nom. illeg., which in turn is the type of tieemeFestucetalia valesiacae Br.-Bl. & Tx. ex Br.-Bl. 1950
nom. cons. propos. (Terzi et al. 2017). By contrihst legitimate nam8&ipo-Poion xerophilae Br.-Bl. &
Richard 1950 is based on a different type whictsduas belong to th€irsio-Brachypodion (Terzi et al. 2016).
To prevent further confusion, a different conseriygmb should be chosen for the order ndregtucetalia
valesiacae (a procedure that is proposed for the next ediifoithe International Code of Phytosociological
Nomenclature).
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Fig. A7.10. -Astragalo onobrychidisrl?;rometum.

(4) Inuletum ensifoliae Koztowska 1928

Syn.: Thalictro-Salvietum pratensis Medwecka-Korn&1959 [syntax. syn.]

This association is positively differentiated agaitiheScabioso ochroleucae-Brachypodietum (by the presence

of Inula ensifolia, Linum flavum, Campanula sibirica and others) and negatively againstBogygalo majoris-
Brachypodietum (by the absence @orycnium pentaphyllum, Polygala major, Bupleurum falcatum and others)
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So far, it has only been reported from SE Polam: dccurrences in the Czech Republic and E Ausitxdald
probably be considered as impoverished forms oPttggalo majoris-Brachypodietum (see also Discussion in
the main text). The occurrences in Slovakia andaidler need further evaluation. The points in Romani N
Serbia are clearly misclassifications.

The Sedlerio uliginosae-Scor zoneretum purpureae Koztowska 1928, also described from SE Poland, ovdg
represented by a single relevé in our datasedtdtsis could not be evaluated, so we did not ircltich our
expert system.
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Fig. A7.11. dnuletum ensifoliae.

(5) Polygalo majoris-Brachypodietum Wagner 1941

Syn.:Carici humilis-Brachypodietum So6 1949 [syntax. synDanthonio-Brachypodietum Soé 1949 nom. inval.
p.p.,Onobrychido arenariae-Brachypodietum Eijsink et al. 1978 [syntax. syn$anguisorbo minoris-Brometum
lllyés et al. 2009 [syntax. syn{irsium furiens-Brachypodium pinnatum comm. Dengler et al. 2012

This unit includes the meadow steppes on limestmitkeother calcareous bedrocks in the Pannoniam Basi
Transylvania, perhaps also in W Ukraine. In thegimaof the Pannonian region it also occurs on lpekdle in
the loess hills of the central Basin it is replabgdhe following association. Depending on the aggment, the
community can be dominated either Bryachypodium pinnatum or by Bromopsis erecta. Stands dominated by
Bromopsis erecta were described é&anguisorbo minoris-Brometum by lllyés et al. (2009). However, the
relative cover of these grasses can change quitevithin a few years. MoreoveBromopsis erecta has a
relatively high cover in the original diagnosistbé Polygalo majoris-Brachypodietum.
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Fig. A7.12. Polygalo majoris—Brachyb0d|etum.



(6) Euphorbio pannonicae-Brachypodietum Horvath 2010

Meadow steppes on the loess hills of the Pannd®éesm. The unit is differentiated from tRelygalo majoris-
Brachypodietum by the presence of several loess specialists ssiEbphorbia nicaeensis, Cytisus austriacus
andViola ambigua. The dominant grass is usuaByachypodium pinnatum, while Bromopsis erecta is rather
rare. The association has only been known from ldongo far, but seems to be present also in S Nigrav
Austria and N Serbia, perhaps also in N Bohemian3ylvania and W Ukraine. In Serbia, the unit was
described as subassociatiandropogono-Euphor bietum pannonicae brachypodietosum pinnati (Bogojevi
1968).
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Fig. A7.13. —Euphorbio pannonicae-B_rachypodietum.

(7) Cirsio pannonici-Sedlerietum caeruleae Klika 1933

This association includes meso-xeBsleria caerulea grasslands on steep slopes at low altitudes dithe

Alps. It is the eastern continuation of thelygalo-Seslerietum of theMesobromion (see above). It has only been

reported from Bohemia so far, where it is mostlyaleped on Cretaceous marl. However, following our
alliance concept, some meso-xefesieria caerulea grasslands of Central Germany fall within tiesio
pannonici-Seslerietum. The point in S Poland is a misclassification ljaioly due to the merging 8esleria
caerulea andS. uliginosa.

Nomenclatural remark: Despite being one of the rabgiical examples of th@irsio-Brachypodion, this
association is the nomenclatural type of the atkaname.
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Fig. A7.14. —Cirsio pannonici-Seslerietum.




(8) Orchido militaris-Sedlerietum heufleranae Dengler et al. 2012

Meso-xericSederia heuflerana grasslands on steep, usually north-facing slopdsansylvania, E Slovakia and
W Ukraine.
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Fig. A7.15. —Orchido militaris-Sederietum heuflerianae.

(9) Genisto-Stipetum tirsae Korneck 1974

Stipa tirsa grasslands in western Germany, with very few litiealwithin a small area. Floristically quite
different from all other communities dominated histspecies.

(10) Stipetum tirsae Meusel 1938
Syn.:Inulo hirtae-Sipetum tirsae Borhidi 1996 [syntax. syn.Reucedano cervariae-Sipetum tirsae Borhidi
2012 [syntax. syn.]

Sipatirsa grasslands of Central Germany, N Bohemia, S MardviHungary, W Transylvania and Serbia.
Despite considerable differences in the speciesamation, these grasslands have probably enougbrinmon
to be united in one association. The unit was eptaduced by the TWINSPAN classification of the Veho
Brachypodietalia dataset, but consistently appeared as a sepduiaterain TWINSPAN classifications of
geographically restricted datasets.
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Fig. A7.16. —-Genisto-Stipetum tirsae (triangle),Sipetumtirsae (circles).



Association group C2: mesic meadow steppes of Central Europe

This association group is differentiated from theyous one by a large group of species indicatatiger mesic
and partly also slightly acidic soil conditions. Ang the diagnostic species are several ones witpamum in
the Molinio-Arrhenatheretea or theNardetea, but also species which are frequent in forests.

(11) Festuco rupicolae-Brometum Zielonkowski 1973

Syn.:Seglingio-Brachypodietum Zielonkowski 1973 [syntax. synQnobrychido viciifoliae-Brometum auct.
[typo excl.],Cirsio pannonici-Brometum Steinbuch 1995 nom. inva&alvio verticillatae-Festucetum rupicolae
Ujhazy et al. 2007 [syntax. synHilipendulo-Brometum Hundt & Hibl ex Willner 2013 [syntax. syn.]

This is the most abundant unit of the associatiog. It is mainly negatively differentiated agaitie
following units. At its western border, the asstioiacomes into direct contact with tiMeesobromion, and
many authors have classified it into the latteéaatie. However, due the presencéedtuca stricta subsp.
sulcata instead of-. guestfalica these grasslands are firmly placed within @esio-Brachypodion. The
dominant grass is usualBromopsis erecta, butBrachypodium pinnatum or Festuca stricta subspsulcata can
also reach high cover. The association has a aegg Idistribution area, but further splitting seamaspossible
due to the low constancy of the potential geogregihdifferential species. However, compared to joney
classifications, where this unit was often includtethe Onobrychido viciifoliae-Brometum (= Mesobrometum)
(e.g., Mucina & Kolbek 1993, Kaligari& Skornik 2002, HegediiSova Vantarova & Skodovadgpthe
distribution area has been considerably reduced.

Fig. A7.17. —Festuco rupicolae-Brome_tum.

(12) Brachypodio-Molinietum Klika 1939
Syn.:Festuco sulcatae-Brachypodietum So6 1927 Pediculari-Caricetum montanae So6 1948 [syntax. syn.],
Trifolio medii-Brachypodietum lllyés et al. 2009 [syntax. syn.]

Very species rich grasslands of the Carpathians)lyndeveloped on flysch substrate. The commursity i
characterised by a unique combination of speciés very different ecological optima. The highestgtiostic
values have species of slightly acidic and inteiamity moist soils (e.gCarex montana, Galium boreale,
Potentilla alba). The unit shows a considerable floristic variggpivithin its distribution range, but these
differences are not sufficient to split it into two more vicariant associations. The associatiendeen included
in the Mesobromion in some surveys (Chytry 2007, Hegediiova Vantago8&odova 2014), but according to
our alliance concept, it is clearly accommodateth&Cirsio-Brachypodietum. TheBrachypodio-Molinietum

can even be regarded as one of the core unitssodilttance as it has more species in common wighnieadow
steppes of Eastern Europe than any other grassiaentral Europe (see also R&#& et al. 2014).

The plots assigned to this association outsid€tmpathians might be considered as misclassified. T
Euphorbio verrucosae-Caricetum montanae of the Eastern Alps (ass. 15) is quite similath®Brachypodio-
Molinietum, but sufficiently different to be considered aseparate association. However, some stands at the
eastern margin of the Alps are transitional betwtbertwo associations.
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Nomenclatural remark: The oldest valid name fos #ssociation seems to Bestuco sul catae-Brachypodietum
So6 1927, a name which has never been used excBpniler et al. (2012). However, according to4fe
edition of the ICPN (Theurillat et al., in prephis name would become illegitimate becabsstuca sulcata is
not a correct species name, and correction ofdingens not possible as it would create a youngeramym to
the Festuco rupicolae-Brachypodietum Mahn 1965.
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Fig. A7.18. —Brachypodio—MoIinietum.

(13) Colchico autumnalis-Festucetum rupicolae Lengyel et al. 2016
Syn.:Hypochoerido-Festucetum rupicolae Steinbuch 1995 nom. inval.

Moderately acidic grasslands dominatedHestuca stricta subspsulcata. The differential species are from the
Violion caninae. The distribution center of this association isdied in SE Austria, NE Slovenia and SW
Hungary, but it seems to be present also in GerptaryCzech Republic, Slovakia and Romania. Further
evaluation of these new locations are necessagy prdésence dfloenchia mantica in the core area indicates a
floristic relationship towards th&hrysopogono-Danthonion. The association was included in tfiesobromion
by Steinbuch (1995) and Skornik (2003) (under t#ameHypochoerido-Festucetum rupicolae) and in the
Cynosurion by Lengyel et al. (2016).
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Fig. A7.19. —Colchico-Festucetum rupicolae.
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Association group C3: pre-alpine semi-dry grasslands of eastern Central Europe

This group is the eastern continuation of assamiagroup M3. The common feature of these two grasipise
presence of mankglyno-Seslerietea species, indicating the close proximity of alpgrasslands. Indeed, the
grasslands of thEestuco-Brometea andElyno-Seslerietea are connected by a floristic continuum, and the
delimitation between the two classes along théudithal gradient is often not trivial. Another imant
differential species of this groupKautia drymeia, which is also common in forests. In the NW Dinari
Mountains, additional diagnostic species with tgpldlyric” distribution enter these grasslandowards the
south, the association group is adjacent tdStmezonerion villosae. TheCirsio-Brachypodion character species
Cirsium pannonicum has its optimum in this group.

The associations of this group have traditiona#igib assigned to thdesobromion (Mucina & Kolbek 1993,
Kaligari¢ & Skornik 2002). Indeed, the number@ifsio-Brachypodion species is relatively low, but both
Festuca stricta subsp.sulcata andCirsium pannonicum have a high constancy.Khautia drymeia is considered
asCirsio-Brachypodion species, too — which makes more sense from a dgwgphical point of view than
considering it as Mesobromion species — the inclusion of this unit in @igsio-Brachypodion is well
established. However, as discussed in the mainttexeassociation group should probably be mergtdtie
suballianceHypochoeridenion maculatae, which is currently included in thgeorzonerion villosae.

(14) Bromo-Plantaginetum Horvat et al. 1974

This association includes the species-rich caldiptsemi-dry grasslands of Slovenia and Croatihat the
same distribution range as tBeomo-Danthonietum (see below) but differs from the latter by thegamce of
several rocky grassland species (€ar.ex humilis, Anthericum ramosum) and the absence of species typical for

more mesic or slightly acidic stands, suctDasthonia alpina, Trisetum flavescens, Polygala vulgaris and
others.
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Fig. A7.20. -Bromo-Plantaginetum.

(15) Euphorbio verrucosae-Caricetum montanae Karrer 1985

This association has a similar species composégotneBrachypodio-Molinietum. However, the floristic link to
Eastern Europe is much weaker, while several pi@lspecies have a high constancy. Moreover, dh@rdhnt
species in this unit iBromopsis erecta while theBrachypodio-Molinietum is usually dominated by
Brachypodium pinnatum. TheEuphorbio-Caricetum is distributed on loamy, often intermittently migsils in
the NE Alps of Lower and Upper Austria. The occooes in the SE Alps need further evaluation. The tw

relevés from the W Carpathians should be regardedisclassified and included in tBeachypodio-
Molinietum.
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Fig. A7.21. —Euphorbio verrucosae-Caricetum montanae.

(16) Bromo-Danthonietum Sugar 1973

Species-rich semi-dry grasslands on slightly acdits in Slovenia and Croatia. SBemo-Plantaginetum for
further information.
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Fig. A7.22. —-Bromo-Danthonietum.

(17)"“ Sedleria caerulea community SK”
(18)“ Sederia caerulea community AT”

These two provisional units comprise the meso-X&séteria caerulea grasslands of the Western Carpathians
and of the Eastern Alps, respectively. In conttashe meso-xeri€esleria caerulea grasslands of the lower
mountain ranges of Central Europe (see associadiogpgnd 7), the status of tBederia-dominated semi-dry
grasslands of the Alps and Carpathians is rathelean Their delimitation toward3esleria caerulea grasslands
on shallow soils, belonging to ti8&po-Festucetalia pallentis, on the one hand, and alpiBesieria caerulea
grasslands of thElyno-Sedlerietea on the other hand, needs further evaluation.
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Fig. A7.23. — ‘Sederia caeruleae community SK” (triangles),Sedleria caeruleae community AT” (circles).

(19) Carici albae-Brometum monocladi Ujhazy et al. 2007
(20)“ Carex alba-Bromus erectus-community”

The grasslands witGarex alba andBromopsis pannonica subspmonoclada in the Western Carpathians were
described a€arici albae-Brometum monocladi. In the course of establishing a formal definitfonthis
association, we realized that similar grasslandpagsent in the Eastern Alps, but wBttomopsis erecta as the
co-dominant species. To highlight the existenchisfpeculiar grassland type, we provisionally @ted it as a
separate unit, but obviously its status needs durtivaluation.
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Fig. A7.24. —Carici albae-Brometum monocladi (triangles), Carex alba-Bromus erectus-community” (circles).
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Association group C4: western Balkanic meadow steppes

This group is located between the previous anddit@wving association group. The numberGifsio-

Brachypodion species is rather low, while some diagnostic sseof theChrysopogono-Danthonion reach a
high constancy. However, due to the dominand@rofmopsis erecta, these grasslands were assigned to the

Cirsio-Brachypodion.
(21) Carici montanae-Brometum Koji¢ ex Aci¢ et al. 2014
Bromopsis erecta grasslands growing on limestone in the mountair&eobia.

(22) “Brometum erecti SRB’

A second type oBromopsis erecta grasslands in Serbia, distributed in higher alti&i(1200-1500 m a.s.l.) and

clearly differentiated from the former one. We aot aware of a legitimate name for this association
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Fig. A7.25. —Carici montanae-Brometum (cricles), ‘Brometum erecti SRB” (triangles).
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Association group C5: eastern Balkanic meadow steppes

This group is clearly differentiated from the meadsteppes of both Central and Eastern Europeolilgh
probably be considered as a separate suballiance.

(23) Hieracio pilosellae-Festucetum dalmaticae Vassilev et al. 2012
This and the following association have been omnigvin from W Bulgaria, but they seem to occur afs8k

SerbiaFestuca stricta subspsulcata is replaced by. dalmatica, andBromopsis erecta is replaced by.
riparia. The single relevé from N Romania must be considl@ss misclassification.
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Fig. A7.26. Hieracio piIoseIIae-Feﬂucetum dalmaticae.

(24) Galio lovcense-Artemisietum chamaemelifoliae Pedashenko et al. 2010

This unit is distributed in the same region asftiieer association, where it occupies deeper soils.

AN Jgf s
Vo T Jw-f
rég’}:fg}uﬂ;& B it /_\}{
% R = o
AR S =
3 % kﬁ_H e o 1"\ Enca ~
: e ) ! T
L_ﬂ\_‘_{(_ \/\}ﬁ/ e)}/\v_,, {/ "J\rﬂ\_\; 1-'(\\5 s
/ 4)\"1 x_gj P S 3 :
frm =\ = N x’f : N &?v, e f N -
L =g & e
b % o - - o < e \\\
STy Ul
4 g L-K ) v_,, }""\"*—yﬁ_ﬁﬁb\-),/’/_il\v‘m = /L"\_ _P:_g\_/\’\ E‘;/_‘ \\L ‘r’_ Lthh
Y Sy A NE Ce . &
\‘l:u""l K‘\ E\\ . B '{’M\},-/ § 7 i

Fig. A7.27. —Galio lovcense-Artemisietum chamaemelifoliae.

(25) “Sederietum latifoliae”

Meso-xericSederia latifolia grasslands of western and central Bulgaria. Tkeisp combination of this unit is
very similar to theGalio lovcense-Artemisietum chamaemelifoliae, and the main difference is the dominance of
Sederialatifolia. In analogy to the grasslands dominatedegjeria caerulea andS. heuflerana, we

provisionally accepted this unit as a separatecéesson.
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Fig. A7.28. —Sederietum latifoliae.

Association group C6: meadow steppes of Crimea
(26) Adonido-Stipetum tirsae Didukh 2014
Stipatirsa grasslands of eastern Crimea. Didukh & Mucina @Q@lescribed a new allianéelonido-Stipion

tirsae for this association. For the reasons discusséueimain text, we prefer to include it as subati&in the
Cirsio-Brachypodion.
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Fig. A7.29. —Adonido-Stipetum tirsae.
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Association group C7: impoverished meadow steppes and steppe meadows of Eastern Europe
(27) Salvio pratensis-Poetum angustifoliae Korotchenko & Didukh 1997

This unit represents the core of theagario viridis-Trifolion montani described by Korotchenko & Didukh
(1997). Many species typical for the PannoniantaedEastern European meadow steppes are absestyor v
rare. The dominant grass species is usurdbyangustifolia. Our expert system assigned also plots far outside
Ukraine to this association. Whether this makesadrmom an ecological point of view or should bgareled as
misclassifications remains a question for futureligs.
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Fig. A7.30. —Salvio pratensis-Poetum élngustifoliae.

(28) Artemisio campestris-Poetum angustifoliae Bulokhov 1990
Syn.:Medicagini lupulinae-Poetum angustifoliae Bulokhov 1990 Agrimonio eupatoriae-Poetum angustifoliae
Bulokhov & Radchenko 199%eseli annui-Poetum angustifoliae Bulokhov & Radchenko 1999

This association is very similar to the previoug and basically its north-eastern continuatibestuca
valesiaca agg.,Eryngium campestre and some other species present insdieio pratensis-Poetum angustifoliae
are absent, whil@rtemisia campestris andCytisus ruthenicus are more frequent. This unit was described as
separate alliancBcabioso ochroleucae-Poion angustifoliae, a solution preliminarily accepted in Willner ét a
(2017). However, with the new data set it becammardhat it is just an impoverished, marginal fafthe
Cirsio-Brachypodion. Several associations have been described wikificabioso ochroleucae-Poion
angustifoliae, but their status needs further evaluation, spregerred to include them in this broadly defined
unit for the purpose of this study.
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Fig. A7.31. -Artemisio campestris—Poétum angustifoliae.
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Association group C8: calciphytic meadow steppes of Eastern Europe

This group includes meadow steppes on relativedyl@lv calcareous soils. It corresponds to the diatvale
Bupleuro fal cati-Gypsophilenion altissimae Averinova 2005.

(29) Asperulo cynanchicae-Onobrychidetum Averinova 2005

This association occurs on eroded slopes whicinfiteenced by grazing (Poluyanov & Dorofejeva 2015)s
differentiated by several ruderal species sudichsum vulgare, Daucus carota, Mélilotus officinalis,
Cynoglossum officinale, Poa compressa, Medicago lupulina, Lappula squarrosa andBrassica elongata (=
Erucastrum armoracioides).

H 2
i\ :&‘%s fwk_%v“{ e o £

— it
2 3 e :
iF s kf—’_“‘v_y—-/\ﬁ\( 1\"1\. e ® M,m\ﬁ_\g\ e é:k
Y s /\}ﬁ;\ke o b i, e

23

-
)/-/’
w
'
Lo
v

=N | A N & ’“}g - ““"“\
\(‘/\ L “%%\ % “—\%LW//J Nl x_‘\
=y . \ - Kst\ . -H {“-\—»\t‘) {
,;}—j}:ﬁaﬁh-»,_/ /_J\v‘m..,_ﬂ-w-’ ?:'”‘g\“/\ %4 \‘[
by

\ % b e
| S L T T
(A e - ;ff; P, 2
Fig. A7.32. —Asperulo cynanchicae-Onobrychidetum.

(30) Astero amelli-Potentilletum humifusae Poluyanov 2012

Meadow steppes on shallow chernozem soils with stting of carbonatic gravel. The sites are usuaily n
grazed but regularly mown (Poluyanov & Dorofejed 2). Differential species within the associatioaup are
Inula ensifolia, Aster amellus, Veronica incana, Orobanche alba, Astragalus onobrychis, Astragalus austriacus,
Polygala nicaeensis (incl. P. cretacea) andViola ambigua.

A g /’\Jm"}v\
m*ﬁu vl o
«a{i\ P@% /ﬁu&_%ﬁ’g 2} . if;"

5
i

o
JE ‘ _ L
ﬁ% i /j}kl,«_ R’_"_ R ‘Lﬁ" __'.“/PW\nj_\zj\\/r\ f’*«_a/:j

— ¢
b . < . et
¢ N (e e e m O
7 P S (ST B
g = N e A

Fig. A7.33. -Astero amelli-Potentilletum humifusae.

19



(31) Gentiano cruciatae-Stipetum Averinova 2010 nom. prov.

This association was described from the Tula regyAverinova (2010), but it seems to be more widead. It
is only negatively differentiated against the po&d two associations. The single plot from the 8l4Jshould be
considered as misclassified.
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Fig. A7.34. —-Gentiano cruciatae-Stipetum.

Association group C9: typical meadow steppes of Eastern Europe

This group includes the typical meadow steppeshenmmzem soils.

(32) Veronico incanae-I nuletum ensifoliae Averinova 2010

This association is similar to thestero amelli-Potentilletum humifusae (differential speciedinula ensifalia,

Aster amellus, Veronica incana), but the diagnostic species of tBegpleuro fal cati-Gypsophilenion altissimae
are absent. It occupies southern slopes and pléatesroded chernozem soils (Poluyanov & Dorofej204a5).
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Fig. A7.35. -Veronico incanae-Inuletum ensifoliae.

(33) Vicio craccae-Centaureetum pseudophrygiae Poluyanov & Dorofejeva 2015 ass. prov.
This unit is found on northern slopes. It is diffetiated bySerratula tinctoria, Anthriscus sylvestris, Polygonum

bistorta, Urtica dioica, Centaurea phrygia, Veronica spuria, Sanguisorba officinalis, Trifolium medium and
Carex montana. Poluyanov & Dorofejeva (2015) assigned this comityuto theGeranion sanguinei.
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The single plot from the S Urals should be considexs misclassified.
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Fig. A7.36. —Vicio craccae-Centauretum pseudophrygiae.

(34) Stipo tirsae-Bromopsietum ripariae Averinova 2010 nom. cons. propos.
Syn.:Agrostio vinealis-Avenuletum schellianae Royer 1991

Meadow steppes on deep chernozem in flat wategsbsition (“plakor”). The locus classicus of thisasiation
is the famous Streletsky Steppe near Kursk. Thedstaave been used for hay making for many cessturie
which is probably one of the reasons for their pxiomal species richness. Without management, shand
trees encroach on the stands. Differential speast the previous two associationskesicularis
kaufmannii, Campanula patula, Briza media, Agrostis vinealis, Draba sibirica, Cerastium fontanum, Trifolium
aureum, Rhinanthus angustifolius, Leontodon hispidus andRumex acetosella.
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Fig. A7.37. -Stipo tirsae-Bromopsietur_n ripariae.
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(35) Poo angustifoliae-Stipetum pennatae Yamalov et al. 2013
Syn.:Leucanthemo vulgaris-Sipetum pennatae Yamalov et al. 2013 [syntax. syn.]

Meadow steppes of the Southern Ural (Bashkortostad)adjacent regions. The species compositiomitas
to the previous association, lRrtomopsis riparia, Stipa tirsa and some other species are almost completely
absent. The single plot from western Russia asdigméhis association must be considered as mistikd
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Fig. A7.38. Poo angust|fol|ae3| petum pennatae.

Association group C10: southern meadow steppes of Eastern Europe

This group comprises the meadow steppes alongotitbern margin of the forest steppe zone. Theywatke
differentiated by species with an optimum in trteppes and by the absence of more mesophilousespeci

(36) Serratulo radiatae-Stipetum pennatae Vynokurov 2014

Meadow steppes of the northernmost part of thedtegepe zone of Ukraine dominatedSiypa dasyphylla, S.
pennata andS. tirsa. This association was described from the IngueRixalley (Vynokurov 2014).
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Fig. A7.39. —Serratulo radiatae-Sipetum pennatae.
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(37) Trifolio alpestris-Stipetum tirsae Demina 2012

This association is mainly documented from theher Rostov region. Its locus classicus is the “Don
Reserve”, where it occupies the upper parts ofittges. The community is developed on typical amatisern
chernozem (Demina 2015).
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Fig. A7.40. —Trifolio alpéstrierti petur_n tirsae.
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Electronic Appendix 8. Expert system for the associations of the allidviesobromion erecti.

Note: This expert system does not include the diafinof the alliance. It can only be applied téerads which
have already been classified to the alliance byguie expert system given in Appendix 5. For theax used
in the definitions see Appendix S2 in Landuccile{2015).

Species groups:

#TC Carex-semp-Grp
Carex sempervirens
Gentiana clusii
Linum viscosum
Polygonum viviparum

#TC Buph-sal-Grpl
Buphthalmum salicifolium
Rhinanthus glacialis
Astrantia major
Platanthera bifolia
Gymnadenia odoratissima
Crepis alpestris
Gentiana verna

#TC Buph-sal-Grp2
Buphthalmum salicifolium
Rhinanthus glacialis
Astrantia major
Gymnadenia odoratissima
Phyteuma orbiculare
Polygala chamaebuxus
Knautia dipsacifolia
Allium carinatum
Gentiana verna
Muscari botryoides
Crepis alpestris

#TC Salv-prat-Grp
Salvia pratensis
Hippocrepis comosa
Teucrium chamaedrys
Gentianella germanica
Gentianella ciliata
Carex montana
Brachypodium pinnatum agg.
Bromopsis erecta
Koeleria pyramidata agg.
Sedleria caerulea agg.
Euphorbia verrucosa
Onobrychisviciifolia
Asperula cynanchica
Genista sagittalis
Carlina acaulis

Group definitions:

5 M-a Solidagini-Helictotrichetum

(((<Helictochloa pratensis GR 02> OR <Briza mediR @®&>) OR <Festuca rubra agg. GR 02>) OR <Festuca
ovina agg. GR 02>) NOT (<#TC Carex-semp-Grp GR OR<#TC Salv-prat-Grp GR 01>)

5 M-b Gentiano-Koelerietum



<#TC Salv-prat-Grp GR 01> NOT (((< Sesleria caaaugg. GR 05> OR <Bromopsis erecta GR 05>) OR
<#TC Carex-semp-Grp GR 01>) OR <#TC Buph-sal-Grp0&>)

5 M-c Mesobrometum
(<#TC Salv-prat-Grp GR 01> AND <Bromopsis erecta @) NOT ((< Sesleria caerulea agg. GR 05> OR
<#TC Carex-semp-Grp GR 01>) OR <#TC Buph-sal-Grp0&>)

5 M-d Polygalo amarae-Seslerietum
<Sesleria caerulea agg. GR 05> NOT (<#TC Buph-splt@&GR 01> OR <#TC Carex-semp-Grp GR 01>)

5 M-e Gentiano vernae-Brometum
(<#TC Salv-prat-Grp GR 01> AND <#TC Buph-sal-GrpR G1>) NOT (< Sesleria caerulea agg. GR 05> OR
<#TC Carex-semp-Grp GR 01>)

5 M-f Carlino-Caricetum sempervirentis
<#TC Carex-semp-Grp GR 01>

5 M-g Koelerio-Seslerietum
(<Sesleria caerulea agg. GR 05> AND <#TC Buph-3@ltG5R 01>) NOT <#TC Carex-semp-Grp GR 01>



Electronic Appendix 9. Expert system for the associations of the alliabicsio-Brachypodion pinnati.

Note: This expert system does not include the difinof the alliance. It can only be applied téerads which
have already been classified to the alliance byguie expert system given in Appendix 5. For theax used
in the definitions see Appendix S2 in Landuccile{2015).

Species groups:

#TC CB-Westl
Bromopsis erecta
Helictochloa pratensis
Onobrychisviciifolia
Orchis militaris
Euphorbia verrucosa
Lembotropis nigricans
Trifolium rubens
Dianthus carthusianorum agg.
Ranunculus bulbosus
Carlina acaulis
Cirsium pannonicum
Sedleria caerulea agg.
Bromopsis pannonica
Sedleria heuflerana
Salvia transsylvanica
Genista pilosa
Festuca stricta subsptrachyphylla

#TC CB-West2
Thesium linophyllon
Linum catharticum
Sanguisorba minor
Scabiosa columbaria agg.
Euphorbia cyparissias
Teucrium chamaedrys
Polygala major
Bothriochloa ischaemum
Danthonia alpina

#TC CB-Balkan
Festuca dalmatica agg.
Leontodon crispus
Asperula purpurea
Cerastium banaticum
Galium rhodopeum
Artemisia chamaemelifolia
Sederia latifolia

#TC CB-Crimea
Bromopsis cappadocica
Cerastium biebersteinii
Cruciata taurica
Asperulatenella
Thymus roegneri

#TC CB-East
Bromopsisriparia
Phlomis tuberosa
Veronica incana
Phlomis herba-venti subsp pungens
Dianthus capitatus
Salvia nutans
Potentilla humifusa



Cirsium decussatum
Psephellus sumensis

Linum perenne

Gypsophila altissima
Polygala sibirica

Iris aphylla
Dracocephalum ruyschiana
Euphorbia subtilis
Euphorbia semivillosa
Delphinium cuneatum
Arenaria procera
Pedicularis kaufmannii
Draba sibirica
Helictochloa hookeri subsp schelliana
Artemisia armeniaca
Galium octonarium

Sipa dasyphylla

Hieracium virosum
Verbascum marschallianum
Seseli tortuosum

S symbrium polymor phum
Jurinea cyanoides
Peucedanum ruthenicum
Salvia dumetorum
Potentilla thuringiaca
Artemisia sericea
Dracocephalum thymiflorum
Stipa zal esskii

Astragalus macropus
Rhaponticoides ruthenica
Lathyrus pisiformis
Trifolium lupinaster
Dianthus versicolor
Spiraea crenata

#TC Brach-Brom
Bromopsis erecta
Brachypodium pinnatum agg.

#TC CB-West-dry
Artemisia campestris
Potentilla incana agg.
Festuca stricta subsptrachyphylla
Eryngium campestre
Cytisus ruthenicus
Campanula sibirica
Adonisvernalis
Carex humilis
Anthericum ramosum
Aster amellus
Elytrigia intermedia
Veronica spicata
Astragalus onobrychis
Inula ensifolia
Linum flavum
Carex michélii
Polygala major
Podospermum pur pureum
Bupleurum falcatum
Linum tenuifolium
Globularia bisnagarica
Pulsatilla vulgaris



Teucrium montanum
Euphorbia nicaeensis
Cytisus austriacus
Viola ambigua
Taraxacum serotinum

#TC CB-West-mesic
Campanula patula
Colchicum autumnale
Trisetum flavescens
Lathyrus pratensis
Schedonorus pratensis
Festuca rubra agg.
Cerastium fontanum
Rumex acetosa
Veronica chamaedrys agg.
Ranunculus acris agg.
Holcus lanatus
Carex flacca
Potentilla erecta
Rhinanthus minor
Anthoxanthum odoratum agg.
Agrostis capillaris
Luzula campestris agg.
Danthonia decumbens
Anacamptis morio
Genista sagittalis
Carex montana
Molinia caerulea agg.
Potentilla alba
Viola canina
Trifolium rubens
Laserpitium latifolium
Inula salicina
Serratula tinctoria
Sellaria graminea
Sanguisorba officinalis
Lathyrus pannonicus
Danthonia alpina
Pontechium maculatum
Clematis recta
Fragaria moschata
Pulmonaria angustifolia
Pulmonaria mollis
Trifolium pannonicum
Trifolium ochroleucon
Veratrum nigrum
Knautia drymeia
Euphorbia verrucosa
Gentiana utriculosa
Ranunculus montanus

#TC NegDif-AdonBrach
Festuca valesiaca agg.
Sedleria caerulea agg.
Globularia bisnagarica
Teucrium montanum
Hippocrepis comosa
Thymus praecox
Teucrium chamaedrys
Bothriochloa ischaemum
Cytisus ruthenicus



Elytrigia intermedia
Festuca pallens agg.
Helictotrichon desertorum
Sesdli elatumagg.
Thymus pannonicus agg.

#TC NegDif-AdonBrach-ScorzBrach-AstrBrom
Inula ensifolia
Linum flavum
Carex michdlii
Cruciata glabra
Cirsium pannonicum
Polygala major
Astragal us monspessulanus
Cytisus albus
Melampyrum barbatum
Salvia austriaca
Thesium ramosum

#TC NegDif-AdonBrach-ScorzBrach
Astragalus onobrychis
Dorycnium pentaphyllum

#TC NegDif-AdonBrach-AstrBrom
Inula hirta
Pulsatilla vulgaris
Bupleurum falcatum
Linum tenuifolium

#TC Dianth-syl-Grp
Dianthus sylvestris
Onobrychis montana
Poa molinerii

#TC NegDif-Inul-ensi
Dorycnium pentaphyllum
Hypochaeris maculata
Sipa pennata
Genista tinctoria
Polygala major
Arenaria procera
Astragalus monspessulanus
Buphthalmum salicifolium
Coronilla coronata
Cyanus triumfettii
Cytisus albus
Cytisus hirsutus
Gentiana verna
Pulmonaria mollis
Pulsatilla montana
Salvia nutans
Salvia transsylvanica
Seseli pallasii
Sedleria caerulea agg.

#TC Bupl-falc-Grp
Bupleurum falcatum
Linum tenuifolium
Globularia bisnagarica
Pulsatilla vulgaris
Teucrium montanum
Onobrychisviciifolia



#TC Euph-pann-Grp
Euphorbia nicaeensis
Cytisus austriacus
Viola ambigua
Taraxacum serotinum

#TC Inul-ensi-Grp-Pann
Astragalus onobrychis
Campanula sibirica
Cytisus austriacus
Cytisus ratishonensis
Inula ensifolia
Polygala major

#TC Gen-janu-Grp3
Asperula purpurea
Cirsium acaulon
Cytisus purpureus
Dianthus giganteus
Erica carnea
Euphorbia verrucosa
Genista januensis
Gentiana verna
Knautia purpurea
Linum viscosum
Primula acaulis
Rhinanthus glacialis
Thymus longicaulis

#TC Carex-mont-Grp
Carex montana
Potentilla alba
Molinia caerulea agg.
Trifolium rubens
Laserpitium latifolium
Inula salicina
Serratula tinctoria
Sanguisorba officinalis
Lathyrus pannonicus
Danthonia alpina
Pontechium maculatum
Clematis recta
Fragaria moschata
Pulmonaria angustifolia
Pulmonaria mollis
Trifolium pannonicum
Trifolium ochroleucon
Veratrum nigrum
Carex michelii
Galium boreale
Polygala major

#TC Knaut-drym-Grp
Knautia drymeia
Buphthalmum salicifolium
Euphorbia verrucosa
Rhinanthus glacialis
Allium carinatum
Linum viscosum
Leontodon incanus



#TC Gen-janu-Grp
Genista januensis
Veronica barrelieri

#TC Gen-janu-Grp2
Genista januensis
Veronica barrelieri
Gentiana utriculosa
Cirsium acaulon
Danthonia alpina
Genista sagittalis
Thymus longicaulis

#TC Gent-utric-Grp
Gentiana utriculosa
Carlina acanthifolia
Slene sendtneri
Ranunculus montanus

#TC Cerast-moes-Grp
Cerastium moesiacum
Seseli peucedanoides
Crepis conyzfolia
Campanula abietina
Centaurea orientalis
Centaurea kotschyana
Dianthus cruentus
Pedicularis heterodonta

#TC Colch-Fest
Danthonia decumbens
Potentilla erecta
Polygala vulgaris
Viola canina
Hypochaerisradicata
Dianthus deltoides
Dianthus armeria
Rumex acetosella
Moenchia mantica

#TC Car-alb-Brom
Carex alba
Carex filiformis
Carex montana
Buphthalmum salicifolium
Cirsium pannonicum
Inula salicina

#TC Gen-Stip-tirs
Genista pilosa
Festuca heteropachys
Arabidopsis thaliana

#TC Seslerietum-SK
Bromopsis pannonica
Gentiana cruciata
Centaurea phrygia
Cruciata glabra
Carum carvi
Potentilla heptaphylla
Carex filiformis



#TC Seslerietum-SK-AT
Carex montana
Molinia caerulea agg.
Buphthalmum salicifolium
Phyteuma orbiculare
Festuca amethystina
Carduus defloratus
Leontodon incanus
Allium carinatum
Rumex acetosa
Ranunculus acris agg.
Platanthera bifolia
Clinopodium alpinum
Carex panicea
Carex alba
Dorycnium pentaphyllum
Genista pilosa

#TC Seslerietum-AT
Sachys officinalis
Sachys alopecuros
Euphorbia verrucosa
Polygala chamaebuxus
Rhinanthus alectorolophus
Calamagrostis varia
Aquilegia atrata
Galium austriacum
Astrantia major

#TC Gal-rhod-Grp
Galium rhodopeum
Festuca rubra agg.
Potentilla alba
Inula salicina
Sesdli peucedanoides
Artemisia chamaemelifolia
Veratrum nigrum
Cruciata glabra
Sachys officinalis

#TC NegDif-Hier-Fest
Salvia austriaca
Helleborus purpurascens
Cytisus albus

#TC Dif-Frag-Trif
Eryngium campestre
Thesium linophyllon
Linum catharticum
Sanguisorba minor
Euphorbia cyparissias
Teucrium chamaedrys
Bothriochloa ischaemum

#TC NegDif-Frag-Trif
Sipa pennata
Potentilla humifusa
Arenaria procera
Carex humilis
Pontechium maculatum
Salvia nutans
Irisaphylla



Astragalus danicus
Asperulatinctoria
Galium boreale
Anthericum ramosum
Cirsium decussatum
Psephellus sumensis
Linum perenne
Gypsophila altissma
Dracocephalum ruyschiana
Draba sibirica
Sipatirsa

#TC Poa-ang-Grp
Poa pratensis agg.
Koeleria pyramidata agg.
Festuca valesiaca agg.

#TC NegDif-Frag-Trif2
Brachypodium pinnatum agg.
Danthonia alpina
Chrysopogon gryllus
Briza media
Carex caryophyllea
Trisetum flavescens
Carex flacca
Allium lusitanicum
Anacamptis morio
Anthylliswulneraria
Astragalus danicus
Carexfiliformis
Carex michdlii
Cirsium acaulon
Clematis recta
Colchicum autumnale
Crepis praemorsa
Cruciata glabra
Cyanus triumfettii
Cytisusratishonensis
Danthonia decumbens
Dorycnium pentaphyllum
Ferulago sylvatica
Fragaria moschata
Galium glaucum
Genista sagittalis
Globularia bisnagarica
Gymnadenia conopsea
Helianthemum nummularium
Helictochloa praeusta
Hippocrepis comosa
Inula ensifolia
Inula hirta
Knautia drymeia
Laserpitium latifolium
Lathyrus latifolius
Linum flavum
Linum tenuifolium
Melica ciliata
Molinia caerulea agg.
Polygala major
Potentilla alba
Potentilla erecta
Primula veris



Pulmonaria angustifolia
Pulmonaria mollis
Pulsatilla vulgaris
Scorzonera hispanica
Serratula tinctoria
Tragopogon pratensis
Trifolium pannonicum

#TC Dif-Kursk
Carex michelii
Potentilla alba
Lathyrus pannonicus
Veratrum nigrum
Delphinium cuneatum
Anthericum ramosum
Cirsium decussatum
Psephellus sumensis

#TC Dif-Kursk-Ural
Rumex acetosa
Sellaria graminea
Campanula persicifolia
Dracocephalum ruyschiana
Bunias orientalis
Euphorbia semivillosa
Draba sibirica
Astragalus danicus
Asperulatinctoria
Galium boreale

#TC Dif-Rostov
Pilosella echioides
Galium octonarium
Sipa dasyphylla
Artemisia austriaca
Artemisia pontica
Hieracium virosum
Eryngium campestre
Phlomis herba-venti subsp pungens
Verbascum marschallianum
Seseli tortuosum
S symbrium polymor phum
Prunustenella
Jurinea cyanoides
Peucedanum ruthenicum
Euphorbia nicaeensis

#TC NegDif-Rostov
Astragalus danicus
Teucrium chamaedrys
Cirsium eriophorum
Cytisus albus
Milium vernale
Helictotrichon desertorum
Rhaponticoides ruthenica
Artemisia sericea
Onosma simplicissima
Artemisia latifolia
Astragalus macropus
Astragalus wolgensis

#TC Dif-Ural



Salvia dumetorum

Potentilla thuringiaca

Artemisia sericea

Dracocephalum thymiflorum
Helictotrichon desertorum
Helictochloa hookeri subsp schelliana
Lathyrus pisiformis

Trifolium lupinaster

Dianthus versicolor

#TC NegDif-Ural
Ajuga genevensis
Anthericum ramosum
Asperula cynanchica
Bromopsisriparia
Bupleurum falcatum
Carex humilis
Cirsium decussatum
Elytrigia intermedia
Inula ensifolia
Irisaphylla
Linum perenne
Pontechium maculatum
Psephellus sumensis
Salvia nemorosa
Salvia nutans
Salvia pratensis
Sipatirsa
Trifolium alpestre
Veratrum nigrum
Veronica incana

#TC Gyps-alt-Grp
Gypsophila altissma
Hypericum elegans
Helianthemum nummularium
Polygala sibirica
Centaurea stoebe

#TC Ech-vul-Grp-RU
Echiumwulgare
Daucus carota
Melilotus officinalis
Cynoglossum officinale
Potentilla incana agg.
Poa compressa
Medicago lupulina
Lappula squarrosa
Brassica elongata

#TC Eryng-plan-Grp
Eryngium planum
Malva thuringiaca
Pilosella bauhini
Stipa capillata
Echinopsritro
Achillea nobilis
Linum flavum
Seseli annuum

#TC Inul-ensi-Grp-RU
Inula ensifolia
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Aster amellus
Veronicaincana
Orobanche alba
Astragalus onobrychis
Astragalus austriacus
Polygala nicaeensis
Viola ambigua

#TC Stipa-tirsa-Grp-RU
Sipatirsa
Potentilla alba
Sachys officinalis
Dracocephalum ruyschiana
Rumex acetosa
Veratrum nigrum
Klasea lycopifolia
Lathyrus pannonicus
Bunias orientalis
Primula veris
Sellaria graminea
Campanula persicifolia
Arrhenatherum elatius
Peucedanum oreoselinum
Euphorbia semivillosa
Nepeta nuda

#TC Serr-tinct-Grp-RU
Serratula tinctoria
Anthriscus sylvestris
Bistorta officinalis
Urtica dioica
Centaurea phrygia
Veronica spuria
Sanguisorba officinalis
Trifolium medium
Carex montana

#TC Ped-kauf-Grp
Pedicularis kaufmannii
Campanula patula
Briza media
Agrogtisvinealis
Draba sibirica
Cerastium fontanum
Trifolium aureum
Rhinanthus angustifolius
Leontodon hispidus
Rumex acetosella

#TC Spir-hyp-Grp
Soiraea hypericifolia
Asyneuma canescens
Teucrium polium
Milium vernale

Group definitions:

5 CB-01 Adonido-Brachypodietum

((<#TC CB-Westl | #TC CB-West2 GE #TC CB-East> ANBIC CB-Westl | #TC NegDif-Frag-Trif2 GR
00>) AND <#TC CB-West-dry GE #TC CB-West-mesic>) NG#TC NegDif-AdonBrach GR 00> OR (<#TC
NegDif-AdonBrach-ScorzBrach GR 00> OR (<#TC NegBdenBrach-ScorzBrach-AstrBrom GR 00> OR

11



(<#TC NegDif-AdonBrach-AstrBrom GR 00> OR (<#TC HEdpann-Grp GR 00> OR (<#TC CB-Balkan GR
00> OR (<#TC CB-Crimea GR 00> OR (<Sesleria heafiarGR 00> OR (<Bromopsis pannonica GR 00> OR
<Stipa tirsa GR 00>)))))))))

5 CB-02 Scabioso ochroleucae-Brachypadiet

(((<#TC CB-Westl | #TC CB-West2 GR #TC CB-East> AKBIC CB-Westl | #TC NegDif-Frag-Trif2 GR
00>) AND <#TC CB-West-dry GE #TC CB-West-mesic>) BN#TC NegDif-AdonBrach | #TC NegDif-
AdonBrach-AstrBrom GR 00>) NOT (<#TC Dianth-syl-GgR 00> OR (<#TC NegDif-AdonBrach-
ScorzBrach GR 00> OR (<#TC NegDif-AdonBrach-ScoadrAstrBrom GR 00> OR (<#TC Euph-pann-Grp
GR 00> OR (<Campanula sibirica GR 00> OR (<#TC G8kBn GR #TC CB-West1> OR (<#TC CB-Crimea
GR 00> OR (<Sesleria caerulea agg. GR 05> OR (eBadleuflerana GR 00> OR (<Bromopsis pannonica GR
00> OR <Stipa tirsa GR 05>))))))))))

5 CB-03 Astragalo onobrychidis-Brometum

((((<#TC CB-Westl | #TC CB-West2 GR #TC CB-East>[AKKTC CB-Westl | #TC NegDif-Frag-Trif2 GR
00>) AND <#TC CB-West-dry GE #TC CB-West-mesic>) BN#TC NegDif-AdonBrach | #TC NegDif-
AdonBrach-ScorzBrach GR 00>) AND <#TC Dianth-sylpGR 00>) NOT (<#TC NegDif-AdonBrach-
ScorzBrach-AstrBrom GR 00> OR (<#TC NegDif-AdonBrakstrBrom GR 00> OR (<#TC Euph-pann-Grp
GR 00> OR (<Eryngium campestre GR 00> OR (<Scaliokaoleuca GR 00> OR (<Campanula sibirica GR
00> OR (<Cirsium acaulon GR 00> OR (<#TC CB-BalksiR #TC CB-West1> OR (<#TC CB-Crimea GR 01>
OR (<Sesleria caerulea agg. GR 05> OR (<Sesletifidnana GR 00> OR (<Bromopsis pannonica GR 00> OR
<Stipa tirsa GR 00>))))))))))

5 CB-04 Inuletum ensifoliae

(((<#TC CB-Westl | #TC CB-West2 GR #TC CB-East> AKBIC CB-Westl | #TC NegDif-Frag-Trif2 GR
00>) AND <#TC CB-West-dry GE #TC CB-West-mesic>) BN#TC NegDif-AdonBrach-ScorzBrach-
AstrBrom GR 00>) NOT (<#TC Dianth-syl-Grp GR 00> @&Cirsium acaulon GR 00> OR (<#TC NegDif-
Inul-ensi GR 00> OR (<#TC Bupl-falc-Grp GR 00> O&TC Euph-pann-Grp GR 00> OR (<#TC CB-Balkan
GR #TC CB-West1> OR (<#TC CB-Crimea GR 00> OR (48&scaerulea agg. GR 05> OR (<Sesleria
heuflerana GR 05> OR (<Bromopsis pannonica GR 0B><Gtipa tirsa GR 05>))))))))))

5 CB-05 Polygalo majoris-Brachypodietum

((((<#TC CB-Westl | #TC CB-West2 GR #TC CB-East>AM#TC CB-Westl | #TC NegDif-Frag-Trif2 GR
00>) AND <#TC CB-West-dry GE #TC CB-West-mesic>) BN#TC NegDif-AdonBrach-ScorzBrach | #TC
NegDif-AdonBrach-ScorzBrach-AstrBrom GR 00>) AND K& Bupl-falc-Grp | #TC NegDif-Inul-ensi GR

00>) NOT (<#TC Gen-janu-Grp3 GR #TC Inul-ensi-GrR> OR (<#TC Dianth-syl-Grp GR 00> OR
(<Cirsium acaulon GR 00> OR (<#TC Euph-pann-Grp#3®& Bupl-falc-Grp> OR (<#TC CB-Balkan GR #TC
CB-West1> OR (<#TC CB-Crimea GR 01> OR (<Seslesieraolea agg. GR 05> OR (<Sesleria heuflerana GR
05> OR (<Bromopsis pannonica GR 05> OR <Stipa 88a05>)))))))))

5 CB-06 Euphorbio pannonicae-Brachypadiet

(((<#TC CB-Westl | #TC CB-West2 GR #TC CB-East> ARETC CB-Westl | #TC NegDif-Frag-Trif2 GR
00>) AND <#TC CB-West-dry GE #TC CB-West-mesic>) BN#TC Euph-pann-Grp GR #TC Bupl-falc-
Grp>) NOT (<#TC CB-Balkan GR #TC CB-West1> OR (<#T8-Crimea GR 01> OR (<Sesleria caerulea
agg. GR 00> OR (<Sesleria heuflerana GR 05> ORdrBpsis pannonica GR 05> OR <Stipa tirsa GR

05>)))))

5 CB-07 Cirsio pannonici-Seslerietum céeae
<Sesleria caerulea agg. GR 05> NOT (<#TC Seslen&K-AT GR 00> OR <#TC Seslerietum-AT GR 00>)

5 CB-08 Orchido militaris-Seslerietum fieranae
<Sesleria heuflerana GR 05>

5 CB-09 Genisto-Stipetum tirsae
((<#TC CB-Westl | #TC CB-West2 GR #TC CB-East> ANStipa tirsa GR 05>) AND <#TC Gen-Stip-tirs
GR 00>) NOT <#TC CB-Crimea GR 00>

5 CB-10 Stipetum tirsae
(<#TC CB-Westl | #TC CB-West2 GR #TC CB-East> AN&tiga tirsa GR 05>) NOT (<#TC CB-Crimea GR
00> OR <#TC Gen-Stip-tirs GR 00>) NOT <#TC Spir-Hgp GR 01>

5 CB-11 Festuco rupicolae-Brometum
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((<#TC CB-Westl | #TC CB-West2 GR #TC CB-East> AKBEIC CB-Westl | #TC NegDif-Frag-Trif2 GR
00>) AND <#TC CB-West-mesic GR #TC CB-West-dry>) NG#TC Carex-mont-Grp GR 03> OR
((<Festuca valesiaca agg. GR #TC Brach-Brom> ANDG+#olch-Fest GR #TC Carex-mont-Grp>) OR
((<#TC Knaut-drym-Grp GR 01> AND <#TC Gen-janu-GIR 01>) OR (<#TC Gent-utric-Grp GR 01> OR
(<#TC Cerast-moes-Grp GR 01> OR (<#TC CB-Balkan#3® CB-West1> OR (<#TC CB-Crimea GR 01>
OR (<Carex alba GR 01> OR (<Sesleria caerulea@fg05> OR (<Sesleria heuflerana GR 05> OR
(<Bromopsis pannonica GR 05> OR <Stipa tirsa GR)DB))))))

5 CB-12 Brachypodio-Molinietum

((((<#TC CB-Westl | #TC CB-West2 GR #TC CB-East>AM#TC CB-Westl | #TC NegDif-Frag-Trif2 GR
00>) AND <#TC CB-West-mesic GR #TC CB-West-dry>) BN#TC Carex-mont-Grp GR 03>) AND <#TC
Carex-mont-Grp GR #TC Colch-Fest>) NOT (<#TC Kndotm-Grp GR 00> OR (<#TC Gen-janu-Grp GR
01> OR (<#TC Gent-utric-Grp GR 01> OR (<#TC CB-BalkGR #TC CB-West1> OR (<#TC CB-Crimea GR
01> OR (<Carex alba GR 01> OR (<Sesleria caerigga@R 05> OR (<Sesleria heuflerana GR 05> OR
(<Bromopsis pannonica GR 05> OR <Stipa tirsa GR)H})))

5 CB-13 Colchico autumnalis-Festucetupicolae

((((<#TC CB-Westl | #TC CB-West2 GR #TC CB-East>IANK#TC CB-Westl | #TC NegDif-Frag-Trif2 GR
00>) AND <#TC CB-West-mesic GR #TC CB-West-dry>) BNFestuca valesiaca agg. GR #TC Brach-
Brom>) AND <#TC Colch-Fest GR #TC Carex-mont-Grp¥)T (<Carex montana GR 05> OR (<#TC Gen-
janu-Grp GR 00> OR (<#TC CB-Balkan GR #TC CB-WesIR (<#TC CB-Crimea GR 00> OR (<Sesleria
caerulea agg. GR 00> OR (<Sesleria heuflerana GROR (<Bromopsis pannonica GR 00> OR <Stipa tirsa
GR 00>)))))))

5 CB-14 Bromo-Plantaginetum

(((((<#TC CB-Westl | #TC CB-West2 GR #TC CB-EastNA<#TC CB-Westl | #TC NegDif-Frag-Trif2 GR
00>) AND <#TC CB-West-dry GE #TC CB-West-mesic>) BN#TC NegDif-AdonBrach-ScorzBrach | #TC
NegDif-AdonBrach-ScorzBrach-AstrBrom GR 00>) AND K& Bupl-falc-Grp | #TC NegDif-Inul-ensi GR

00>) AND <#TC Gen-janu-Grp3 GR #TC Inul-ensi-GrpaRa) NOT (<#TC Dianth-syl-Grp GR 00> OR
(<Cirsium acaulon GR 00> OR (<Phleum phleoides GR OR (<#TC Euph-pann-Grp GR #TC Bupl-falc-
Grp> OR (<#TC CB-Balkan GR #TC CB-West1> OR (<#TB-Crimea GR 01> OR (<Sesleria caerulea agg.
GR 05> OR (<Sesleria heuflerana GR 05> OR (<Brorsgpsnnonica GR 05> OR <Stipa tirsa GR 05>)))))))))

5 CB-15 Euphorbio verrucosae-Caricetunmtzoae

(((((<#TC CB-Westl | #TC CB-West2 GR #TC CB-EastNA<#TC CB-Westl | #TC NegDif-Frag-Trif2 GR
00>) AND <#TC CB-West-mesic GR #TC CB-West-dry>) BN#TC Carex-mont-Grp GR 03>) AND <#TC
Carex-mont-Grp GR #TC Colch-Fest>) AND <#TC Knauogrd-Grp GR 00>) NOT (<#TC Gen-janu-Grp2 GR
01> OR (<#TC Gent-utric-Grp GR 01> OR (<#TC CB-BalkGR #TC CB-West1> OR (<#TC CB-Crimea GR
00> OR (<Astragalus danicus GR 00> OR (<Carex @PBa)1> OR (<Sesleria caerulea agg. GR 05> OR
(<Sesleria heuflerana GR 00> OR (<Bromopsis pamaoBiR 00> OR <Stipa tirsa GR 00>)))))))))

5 CB-16 Bromo-Danthonietum

((((<#TC CB-Westl | #TC CB-West2 GR #TC CB-East>IANK#TC CB-Westl | #TC NegDif-Frag-Trif2 GR
00>) AND <#TC CB-West-mesic GR #TC CB-West-dry>) BN#TC Knaut-drym-Grp GR 00>) AND <#TC
Gen-janu-Grp2 GR 01>) NOT (<Carex alba GR 00> ORarduus defloratus GR 00> OR (<Artemisia
campestris GR 00> OR (<#TC CB-Balkan GR #TC CB-We$R (<#TC CB-Crimea GR 00> OR (<Sesleria
caerulea agg. GR 00> OR (<Sesleria heuflerana GROI® (<Bromopsis pannonica GR 05> OR <Stipa tirsa

GR 05>))))))))

5 CB-17 Sesleria caerulea community SK

((<Sesleria caerulea agg. GR 05> AND <#TC SeslaneSK-AT GR 00>) AND <#TC Seslerietum-SK GR
#TC Seslerietum-AT>) NOT <Cirsium acaulon GR 00>

5 CB-18 Sesleria caerulea community AT

((<Sesleria caerulea agg. GR 05> AND <#TC SeslariesK-AT GR 00>) AND <#TC Seslerietum-AT GR
#TC Seslerietum-SK>) NOT <Cirsium acaulon GR 00>

5 CB-19 Carici albae-Brometum monocladi
(<Bromopsis pannonica GR 01> AND <#TC Car-alb-BiGéR 01>) NOT <Sesleria caerulea agg. GR 05>

5 CB-20 Carex alba-Bromus erectus-comtguni
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((<Bromopsis erecta GR 01> AND <Carex alba GR QAN <#TC Knaut-drym-Grp GR 01>) NOT <Sesleria
caerulea agg. GR 05>

5 CB-21 Carici montanae-Brometum

(((<#TC CB-Westl | #TC CB-West2 GR #TC CB-East> AKBIC CB-Westl | #TC NegDif-Frag-Trif2 GR
00>) AND <#TC CB-West-mesic GR #TC CB-West-dry>) BN#TC Gent-utric-Grp GR 00>) NOT (<#TC
Cerast-moes-Grp GR 01> OR (<Carex flacca GR 00X<PRtentilla erecta GR 00> OR (<#TC Knaut-drym-
Grp GR 00> OR (<#TC Gen-janu-Grp GR 00> OR (<#TGRE#kan GR #TC CB-West1> OR (<#TC CB-
Crimea GR 01> OR (<Sesleria caerulea agg. GR 05%<GRsleria heuflerana GR 05> OR (<Bromopsis
pannonica GR 05> OR <Stipa tirsa GR 05>))))))))))

5 CB-22 Brometum erecti SRB

((((<#TC CB-Westl | #TC CB-West2 GR #TC CB-East>[AKKTC CB-Westl | #TC NegDif-Frag-Trif2 GR
00>) AND <#TC CB-West-mesic GR #TC CB-West-dry>) BN#TC Gent-utric-Grp GR 00>) AND <#TC
Cerast-moes-Grp GR 01>) NOT (<Carex flacca GR 0B>(€Potentilla erecta GR 00> OR (<#TC Knaut-drym-
Grp GR 00> OR (<#TC Gen-janu-Grp GR 00> OR (<#TGRikan GR #TC CB-West1> OR (<#TC CB-
Crimea GR 01> OR (<Sesleria caerulea agg. GR 05%<GRsleria heuflerana GR 05> OR (<Bromopsis
pannonica GR 05> OR <Stipa tirsa GR 05>)))))))))

5 CB-23 Hieracio pilosaellae-Festucetwatnhticae
<#TC CB-Balkan GR #TC CB-West1> NOT (<#TC NegDifeitiFest GR 00> OR (<#TC Gal-rhod-Grp GR
02> OR (<Stipa tirsa GR 00> OR <Sesleria latif@ig 05>)))

5 CB-24 Galio lovcense-Artemisietum chamalifoliae
(<#TC CB-Balkan GR #TC CB-West1> AND <#TC Gal-rh@dp GR 02>) NOT (<Stipa tirsa GR 00> OR
<Sesleria latifolia GR 05>)

5 CB-25 Seslerietum latifoliae
<Sesleria latifolia GR 05>

5 CB-26 Adonido-Stipetum tirsae
<#TC CB-Crimea GR 00> AND <Stipa tirsa GR 05>

5 CB-27 Salvio pratensis-Poetum angugiio

<#TC Poa-ang-Grp GR 01> NOT (<#TC NegDif-Frag-TBR #TC Dif-Frag-Trif> OR (<#TC Dif-Ural GE
#TC NegDif-Ural> OR (<#TC CB-Westl GR 00> OR (<#TB-Westl | #TC NegDif-Frag-Trif2 GR 00> OR
(<#TC CB-Balkan GR #TC CB-West1> OR (<#TC Dianti-8yp GR 00> OR (<#TC Knaut-drym-Grp GR
00> OR (<Cirsium acaulon GR 00> OR (<Stipa tirsa@R OR (<Stipa dasyphylla GR 00> OR <Stipa
pennata GR 05>))))))))))

5 CB-28 Artemisio campestris-Poetum atifplse

<Poa pratensis agg. GR 01> NOT (<Festuca valesiggaGR 00> OR (<Stipa tirsa GR 00> OR
(<Brachypodium pinnatum agg. GR 00> OR (<Stipa p&®GR 00> OR (<#TC CB-East GR 00> OR (<#TC
CB-Westl GR 00> OR (<#TC CB-West2 GR 00> OR (<#TE:EBalkan GR 00> OR <#TC CB-Crimea GR

00>)))))

5 CB-29 Asperulo cynanchicae-Onobrychidet

((((<#TC CB-East GR #TC CB-Westl | #TC CB-West2>AN#TC NegDif-Ural GR #TC Dif-Ural>) AND
<#TC NegDif-Frag-Trif GR #TC Dif-Frag-Trif>) AND <FC Gyps-alt-Grp | #TC Eryng-plan-Grp GE #TC
Stipa-tirsa-Grp-RU>) AND <#TC Ech-vul-Grp-RU GR QINOT (<Stipa tirsa GR 00> OR (<Stipa dasyphylla
GR 00> OR (<Stipa pennata GR 05> OR (<#TC CB-Balk&#TC CB-West1> OR <#TC CB-Crimea GR
00>))))

5 CB-30 Astero amelli-Potentilletum huose

((((<#TC CB-East GR #TC CB-Westl | #TC CB-West2>AK#TC NegDif-Ural GR #TC Dif-Ural>) AND
<#TC NegDif-Frag-Trif GR #TC Dif-Frag-Trif>) AND <EC Gyps-alt-Grp | #TC Eryng-plan-Grp GE #TC
Stipa-tirsa-Grp-RU>) AND <#TC Inul-ensi-Grp-RU GR¥) NOT (<Stipa tirsa GR 00> OR (<Stipa dasyphylla
GR 00> OR (<#TC Ech-vul-Grp-RU GR 01> OR (<#TC CBHgan GR #TC CB-West1> OR <#TC CB-Crimea
GR 00>))))

5 CB-31 Gentiano cruciatae-Stipetum
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(((<#TC CB-East GR #TC CB-Westl | #TC CB-West2> ARETC NegDif-Ural GR #TC Dif-Ural>) AND
<#TC NegDif-Frag-Trif GR #TC Dif-Frag-Trif>) AND <FC Gyps-alt-Grp | #TC Eryng-plan-Grp GE #TC
Stipa-tirsa-Grp-RU>) NOT (<Stipa tirsa GR 00> OF5f{ipa dasyphylla GR 00> OR (<#TC Inul-ensi-Grp-RU
GR 01> OR (<#TC Ech-vul-Grp-RU GR 01> OR (<#TC CBHgan GR #TC CB-West1> OR <#TC CB-Crimea
GR 00>)))))

5 CB-32 Veronico incanae-Inuletum ensifel

((((((<#TC CB-East GR #TC CB-Westl | #TC CB-WestsD <#TC NegDif-Ural GR #TC Dif-Ural>) AND
<#TC NegDif-Frag-Trif GR #TC Dif-Frag-Trif>) AND <HC Dif-Kursk | #TC Dif-Kursk-Ural GR #TC Dif-
Rostov>) AND <#TC Stipa-tirsa-Grp-RU GR #TC Gyps@lp | #TC Eryng-plan-Grp>) AND <#TC Inul-ensi-
Grp-RU GR #TC Serr-tinct-Grp-RU>) AND <#TC Inul-é1Grp-RU GR #TC Ped-kauf-Grp>) NOT (<Galium
glaucum GR 00> OR (<Pulsatilla montana GR 00> ORI (3:CB-Balkan GR #TC CB-West1> OR <#TC CB-
Crimea GR 00>)))

5 CB-33 Vicio craccae-Centaureetum psphdaiae

(((((<#TC CB-East GR #TC CB-Westl | #TC CB-West2¥A<#TC NegDif-Ural GR #TC Dif-Ural>) AND
<#TC NegDif-Frag-Trif GR #TC Dif-Frag-Trif>) AND <gC Dif-Kursk | #TC Dif-Kursk-Ural GR #TC Dif-
Rostov>) AND <#TC Stipa-tirsa-Grp-RU GR #TC Gyps@lp | #TC Eryng-plan-Grp>) AND <#TC Serr-tinct-
Grp-RU GR #TC Ped-kauf-Grp>) NOT (<Galium glaucuf G0> OR (<Pulsatilla montana GR 00> OR
(<#TC Inul-ensi-Grp-RU GR #TC Serr-tinct-Grp-RU> Q&¢TC Inul-ensi-Grp-RU GR #TC Ped-kauf-Grp>
OR (<#TC CB-Balkan GR #TC CB-West1> OR <#TC CB-GaGR 00>)))))

5 CB-34 Stipo tirsae-Bromopsietum riparia

(((((<#TC CB-East GR #TC CB-Westl | #TC CB-West2¥A<#TC NegDif-Ural GR #TC Dif-Ural>) AND
<#TC NegDif-Frag-Trif GR #TC Dif-Frag-Trif>) AND <gC Dif-Kursk | #TC Dif-Kursk-Ural GR #TC Dif-
Rostov>) AND <#TC Stipa-tirsa-Grp-RU GR #TC Gyps@lp | #TC Eryng-plan-Grp>) AND <#TC Ped-kauf-
Grp GE #TC Serr-tinct-Grp-RU>) NOT (<#TC Inul-erGip-RU GR #TC Serr-tinct-Grp-RU> OR (<#TC Inul-
ensi-Grp-RU GR #TC Ped-kauf-Grp> OR (<#TC CB-BalkaR #TC CB-Westl> OR <#TC CB-Crimea GR
00>)))

5 CB-35 Poo angustifoliae-Stipetum peaeat

(<#TC CB-East GR #TC CB-Westl | #TC CB-West2> ANEX€ Dif-Ural GE #TC NegDif-Ural>) NOT
(<Anthericum ramosum GR 00> OR (<Salvia pratengtsd8> OR (<#TC Dif-Rostov GR #TC Dif-Ural | #TC
Dif-Kursk-Ural> OR (<#TC CB-Balkan GR #TC CB-WestOR <#TC CB-Crimea GR 00>))))

5 CB-36 Serratulo radiatae-Stipetum pé&ama
(<Stipa pennata GR 05> OR <Stipa tirsa GR 05>) AMDC Spir-hyp-Grp GR 01> NOT <#TC CB-Crimea
GR 00>

5 CB-37 Trifolio alpestris-Stipetum tiesa

((((<#TC CB-East GR #TC CB-Westl | #TC CB-West2>AN#TC NegDif-Ural GR #TC Dif-Ural>) AND
<#TC Dif-Rostov GR #TC Dif-Kursk | #TC Dif-Kursk-@l>) AND <#TC Dif-Rostov GR #TC Dif-Ural>)
AND (<Stipa tirsa GR 00> OR <Stipa dasyphylla GRY)WNOT (<#TC NegDif-Rostov GR 00> OR (<#TC
CB-Balkan GR #TC CB-West1> OR <#TC CB-Crimea GR))0>
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Electronic Appendix 11.Comparison of the associations of the alliafdesobromion (a—g) andCirsio-
Brachypodion (1-37) in terms of Borhidi Indicator Values, cd&ted as unweighted average for each relevé.
Boxes represent the interquartile range, the hot&#dine inside the boxes is the median. Outlaesnot shown.
Letters and numbers of associations corresporfibsetused in the Results.
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