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ABSTRACT - A syntaxonomical scheme, including geographical range and synonymies of all the associa-
tions ascribed to Geranio-Cardaminetalia hirsutae, is presented. This order, framed into the class
Stellarietea mediae, groups sciaphilo-subnitrophilous annual vegetation of natural and semi-natu-
ral habitats, commonly occurring on substrata rich in organic matter, accumulating on stone-walls,
shaded rocks and initial soils, often under the canopy of shrubs and trees. Twelve new associations
from Sardinia, Sicily, Egean islands and Israel are here described for the first time.
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INTRODUCTION

Basing on literature and unpublished data, a syntaxonomical survey of the order
Geranio-Cardaminetalia has been carried out. This syntaxon is grouping sciaphilo-
subnitrophilous annual vegetation of natural and semi-natural habitats, commonly oc-
curring on substrata rich in organic matter, accumulating on stone-walls, shaded rocks
and initial soils, often under the canopy of shrubs and trees. In its typical aspect, this
vegetation is dominated by microphytes and colonizes small niches and micro-ledges.
The vegetation ascribed to this order ranges all over the Mediterranean basin and
stretches northwards and westwards up to the southern temperate and Atlantic region,
including Macaronesia. With reference to the Rivas-Martinez’s bioclimatic classifica-
tion (Rivas-Martinez et al., 2004a-b), the dwelled sites are chiefly occurring within
the thermo- and mesomediterranean thermotypes, with dry to humid ombrotypes.

This order was first described by Brullo (Brullo & Marceno, 1985), and included
in the Stellarietea mediae because of the occurrence of a rich pool of nitrophilous
therophytes characterizing this class. Indeed, as it was first observed by its author,
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Geranio-Cardaminetalia hirsutae is probably including the primary habitats of sev-
eral species that became synanthropic after the development of the Mediterranean
civilizations. Subsequently, Rivas-Martinez et al. (1999) put the order at issue at first
in a new subclass of Stellarietea mediae, proposed as Geranio purpurei-Cardamine-
nea hirsutae, that more recently has been turned into a new class, named Cardamino
hirsutae-Geranietea purpurei (Rivas-Martinez et al. 2001, 2002).

The vegetation at issue is likely to be the forerunner of the Mediterranean weedy plant
communities, that have been selected by the first agricultural practices. Actually, in the
westward expansion of the Mediterranean agriculture, fields were obtained to the detri-
ment of the woody vegetation, i.e. the so-called “maquis”, which was growing on the
most productive soils. At the beginning of agriculture, the deforestation had probably a
patchy pattern, resulting from the burn-beating practice, so that the annual plants occur-
ring in the understorey of the vegetation around the fields were probably quite abundant
also within the fields, at least those having enough “weedyness”, i.e. those having the
most prolific seed set, the most durable seeds and the most effective dispersal strategies
(Brullo & Guarino, 2007). Actually, most of the weedy species with a Mediterranean
chorotype are frequently found in the natural and semi-natural vegetation linked to the
extensive, agro-pastoral, land-use that shaped most of the Mediterranean landscape.
For this reason, after screening the floristic composition and the ecological features of
all the known associations belonging to Geranio-Cardaminetalia hirsutae, in this paper
it is esteemed preferable to keep this order into the class Stellarietea mediae, at most in
an own subclass, as postulated by Rivas-Martinez et al. (1999).

Within the order Geranio-Cardaminetalia hirsutae, three floristically and eco-
logically well defined alliances can be recognized: Geranio purpurei-Torilidion ne-
glectae, restricted to the Macaronesian islands with an infra- themomediterranean
bioclimate; Geranio pusilli-Anthriscion caucalidis, spread over W-Mediterranean
and Atlantic territories with a meso- supramediterranean or infra- to mesotemperate
bioclimates; Valantio-Galion muralis,common all around the Mediterranean region,
within infra- to mesomediterranean bioclimates. It must be noted, however, that a
fourth alliance (Parietarion lusitanico-mauritanicae) have been proposed by Rivas-
Martinez et al. (2002) for the “thermomediterranean and mesomediterranecan hot
biotopes in W-Mediterranean”. This alliance does not seem unambiguously charac-
terized, since all the associations ascribed to Parietarion lusitanico-mauritanicae by
its authors can be attributed, either, to Valantio-Galion muralis or Geranio pusilli-
Anthriscion caucalidis, depending on their floristic settlement.

A syntaxonomical scheme, including geographical range and synonymies of all
the associations ascribed to Geranio-Cardaminetalia hirsutae, is reported in the fol-
lowing paragraphs. In addition, twelve new associations from Sardinia, Sicily, Egean
islands and Israel are here described for the first time.

SYNTAXONOMICAL SCHEME

STELLARIETEA MEDIAE R. TX., Lohmeyer & Preising ex von Rochow 1951,
Pflanzensoziologie 8: 6.

Syn.: Stellarietea mediae R. Tx., Lohmeyer & Preising in R. Tx. 1950, nom.
inval. (art. 8).
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Chenopodietea Br.-Bl. in Br.-Bl., Roussine & Negre 1952, nom. illeg. (art.22).
Sisymbrietea Gutte & Hilbig 1975, nom. illeg. (art.22).
Geranio purpurei-Cardaminetea hirsutae (Rivas-Martinez, Ferndndez Gonzdlez &

Lloidi 1999) Rivas-Martinez, Ferniandez Gonzalez, Lloidi, Lousa & Penas 2001,
nom. inval. (art. 6).

Cardamino hirsutae-Geranietea purpurei Rivas-Martinez, Ferndndez Gonzdlez &
Lloidi (1999) 2002 , nom. illeg. (art. 22).

GERANIO PURPUREI-CARDAMINENEA HIRSUTAE Rivas-Martinez, Fernan-

dez Gonzalez & Lloidi 1999, Itinera Geobot. 13: 384.

Holotypus: Geranio-Anthriscion caucalidis Rivas-Martinez 1978.

Character species: Arabidopsis thaliana, Arenaria leptoclados, Campanula eri-
nus, Cardamine hirsuta, Centranthus calcitrapa ssp. calcitrapa, Fumaria
capreolata, Galium murale, Galium spurium, Geranium lucidum, Geranium
purpureum, Geranium pusillum, Geranium rotundifolium, Myosotis ramo-
sissima, Parietaria lusitanica, Parietaria mauritanica, Rhagadiolus edulis,
Succowia balearica, Theligonum cynocrambe, Torilis arvensis ssp. neglecta,
Torilis nodosa, Veronica cymbalaria, Veronica hederifolia.

Distribution: Mediterranean area, Canarian islands, SW Europaean atlantic
coast.

GERANIO PURPUREI-CARDAMINETALIA HIRSUTAE Brullo in Brullo & Mar-
cend 1985, Coll. Phytosoc. 12: 73.

Holotypus: Geranio-Anthriscion caucalidis Rivas-Martinez (1978).
Character species and Distribution: see subclass.

GERANIO PURPUREI - TORILIDION NEGLECTAE Lohmeyer & Trautmann
1970 Schriftenreihe Vegetationsk. 5: 224, corr. Lohmeyer 1975.

Syn.: Geranio-Torilion Lohmeyer & Trautmann 1970, Schriftenreihe Vegeta-
tionsk. 5: 224.

Senecion tussilaginis Oberd. 1965, Beitr. Naturk. Forsch. SW-Deutschl., 24: 87.,
nom. inval. (art. 8).

Galio-Geranion purpurei Lohmeyer 1975, Schriftenreihe Vegetationsk. 8: 125,
nom. illeg. (art. 22).

Holotypus: Galio aparines-Torilidetum neglectae Lohmeyer & Trautmann,
1970.

Character species: Bryonia verrucosa, Drusa glandulosa, Drusa oppositifolia,
Erucastrum canariense, Parietaria debilis, Rumex bucephalophorus ssp. ca-
nariensis

Distribution: Canary Islands.
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Galio aparines-Torilidetum neglectae Lohmeyer & Trautmann, 1970,
Schriftenreihe Vegetationsk. 5: 224.

Lectotypus: rel. 4, tab. 11, Lohmeyer (1975), hoc loco.
Distribution: La Palma, Canary Islands.

Galio aparines-Geranietum purpurei Lohmeyer 1975, Schriftenreihe Veg-
etationsk. 8: 125.

Lectotypus: rel. 110, tab. 6, Lohmeyer (1975), hoc loco.
Distribution: Gran Canaria, Canary Islands.

Carduo clavulati-Urticetum stachyoidis Rivas-Martinez et al. 1993, Itin-
era Geobot. 7: 270.

Holotypus: ril 1, tab. 34, Rivas Martinez et al. (1993).
Distribution: Tenerife, Canary Islands.

Aggr. a Drusa glandulosa e Parietaria debilis Rivas-Martinez et al. 1993,
Itinera Geobot. 7: 270.
Distribution: Tenerife, Canary Islands.

Geranio purpurei-Aichrysetum divaricati Foucault 1999, J. Bot. Soc. Bot.
France 11: 24, nom inval. (art.5).
Distribution: Madeira.

Galium aparine-Senecio cruentus Gesell. Oberdorfer, 1965, Beitr. Naturk.
Forsch. SW-Deutschl., 24: 87.
Distribution: Tenerife, Canary Islands.

Galium aparine-Senecio tussilaginis Gesell. Oberdorfer, 1965, Beitr.
Naturk. Forsch. SW-Deutschl., 24: 87.
Distribution: Tenerife, Canary Islands.

GERANIO PUSILLI-ANTHRISCION CAUCALIDIS Rivas-Martinez 1978, Anal.
Inst. Bot. Cavanilles, 34: 554.

Syn.: Parietarion lusitanico - mauritanicae Rivas-Martinez, Fernandez Gonzilez,

Lloidi, Lousa & Penas 2001, Itinera Geobot., 14: 96, p.p., nom. inval.. (art. 8).

Parietarion lusitanico - mauritanicae Rivas-Martinez & Canto in Rivas-Mar-

tinez et al. 2002, Itinera Geobot. 15: 154, p.p., nom. illeg.(art. 22).

Parietario-Galion murale Rivas-Martinez ex Rivas-Goday 1964 Veg. y Flor.

Cuenca Extr. Guadiana: 106, p.p., nom. dubium (art. 38)

Lectotypus: Anthrisco caucalidis-Geranietum lucidi O. Bolos & Vigo in O. Bolos

1967.

Character species: Anthriscus caucalis, Erophila spatulata, Galium aparinella,

Mbyosotis gracillima, Rhagadiolus stellatus, Viola kitaibeliana.

Distribution: W-Mediterranean.



187

Notes: It must be noted that the alliance Parietario-Galion murale, which has
been framed by many authors in the order Parietarietalia judaicae (see Braun-
Blanquet 1966; Rivas-Martinez 1969; Oberdorfer 1969; Rivas-Martinez et al.
1993,2001,2002), has been validly published for the first time by Rivas-Goday
(1964), to include the following two associations: Parietarietum mauritanicae-
bethuricum and Oryzopsis miliacea-Antirrhinum australe-Ass. According to
the Art. 3f of the Code (Weber et al., 2000) the former association must be ob-
ligatorily chosen as lectotype for the alliance Parietario-Galion murale, since
it is the only one having a Parietaria-species in its table. For the same reason,
it is definitely wrong to consider the latter association the lectotype of the al-
liance Parietario-Galion murale, as proposed by Rivas-Martinez et al. (1993)
and Rivas-Martinez (2003). Besides, in agreement with Rivas-Martinez (1978),
the original relevés of Parietarietum mauritanicae-bethuricum are an hetero-
geneous mixture of perennial and annual elements, belonging respectively to
Oryzopsio-Antirrhinetum australis and Torili nodosae-Parietarietum mauri-
tanicae. Therefore, the name Parietarietum mauritanicae-bethuricum must be
considered a nomen dubium (Art. 37) and, consequently, the Parietario-Galion
murale is, on its turn, a nomen dubium that must be rejected (Art. 38).

Anthrisco caucalidis-Geranietum lucidi O. Bolos & Vigo in O. Bolos
1967, Mem. Real Accad. Cienc. Art. Barcelona 38 (1): 63.

Syn.: Group a Urtica et Anthriscus scandicina Braun-Blanquet & O. Bolos,
1950, Collect. Bot. 2(3): 334.

Lectotypus: ril 1 tab. pg. 334, Braun-Blanquet & Bolos, (1950).
Distribution: Catalonia, Spain.

Galio aparinellae-Anthriscetum caucalidis Rivas-Martinez 1978, Anal.
Inst. Bot. Cavanilles, 34: 556.

Holotypus: rel. 9, tab. 1, Rivas-Martinez (1978).
Distribution: Madrid, Spain.

Geranio rotundifolii-Scandicetum microcarpae Rivas-Martinez 1978,
Anal. Inst. Bot. Cavanilles, 34: 557.

Holotypus: rel. 4, tab. 2, Rivas-Martinez (1978).
Distribution: Madrid, Spain.

Anogrammo leptophyllae-Parietarietum lusitanicae Rivas-Martinez &
Ladero in Rivas-Martinez, 1978, Anal. Inst. Bot. Cavanilles 34: 562.
Lectotypus: rel. 1, tab. 3, Rivas-Martinez (1978).

Distribution: Lusitania-Extremadura, Spain.

Torilidi nodosae-Parietarietum mauritanicae Rivas-Martinez 1978, Anal.
Inst. Bot. Cavanilles 34(2): 564.

Syn.: Parietarietum mauritanicae-bethuricum Rivas-Goday 1964, Veg. y
Flor. Cuenca Extr. Guadiana: 106, p.p., nom. dubium (art. 37)

Holotypus: rel. 1, tab. 4, Rivas-Martinez (1978).
Distribution: Lusitan-Extremadurean, Spain.
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Claytonio perfoliatae-Anthriscetum caucalidis Izco, Gehu & Delelis
1978, Coll. Phytosoc. 6: 330.

Holotypus: rel. 12, tab. 1, Izco et al.(1978).
Distribution: north France, E-Manche.

Fumario boraei-Anthriscetum caucalidis Izco, Gehu & Delelis 1978, Coll.
Phytosoc. 6: 332.

Holotypus: rel. 1, tab. 2, Izco et al.(1978).
Distribution: north France, Northarmorican.

Lamio bifidi-Anthriscetum caucalidis Ladero, Fuertes & Perez 1982, Ars
Pharm. 21(2): 166.

Holotypus: rel. 6, tab. 1, Ladero et al. (1982).
Distribution: W-Spain.
Geranio purpurei-Galietum minutuli Rivas-Martinez, Costa, Castroviejo
& Valdés 1980, Lazaroa 2: 74.
Holotypus: rel. 2, tab. 39, Rivas Martinez et al. (1980).
Distribution: Gaditano-Onubense coastal sector, Spain.

Urtico dubiae-Anthriscetum caucalidis Rivas-Martinez, Costa, Castrovie-
jo &Valdés-Bermejo 1980, Lazaroa 2: 76.

Holotypus: rel. 4, tab. 40, Rivas Martinez et al. (1980).
Distribution: Gaditano-Onubense coastal sector, Spain.

Cardamino hirsutae-Erophiletum praecocis O. Bolos 1981, Collect. Bot.
12(2): 68.
Holotypus: rel. 4, tab. 33, Bolos (1981).
Distribution: Spain, Catalonia and Valencia.

Vicio pubescentis-Moehringietum pentandrae O. Bolos 1981, Collect.
Bot. 12(2): 73.

Holotypus: rel. 2, tab. 35, Bolos (1981).
Distribution: Spain, Catalonia.

Parietario mauritanicae-Ceratocapnetum heterocarpae Martinez-Parras
1982, Anales Jard. Bot. Madrid 39(1): 187.

Syn: Group a Succowia balearica et Corydalis heterocarpa Daumas, Quezél
e Santa, 1952, Bull. Soc. Hist. Nat. Afr. Nord, 43: 193.
Holotypus: rel. 2, tab.1, Martinez-Parras (1982).
Distribution: Spain, Betic in Almeriensian territory (Martinez-Parras,
1982), N Morocco and Algeria (Daumas et al., 1952; Deil & Galan
De Mera, 2003).

Notes: in this association Martinez-Parras (1982) recognized two sub-
associations: ceratocapnetosum heterocarpae, which represents the
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typical aspect, and succowietosum balearicae (holotypus rel. 9, tab.
1), showing more thermophilous requirements.

Parietario lusitanicae-Geranietum purpurei Alcaraz Ariza, Garre, Mar-
tinez Parras & Peinado 1986, Collect. Bot. 16(2): 416.

Holotypus: rel. 2, Tab. 1, Alcaraz Ariza et al. (1986).

Syn. Soncho dianae-Parietarietum lusitanicae Alcaraz et al. 1991, Datos
Veg. Murcia: 98, non Esteve 1973, Veg. Fl. Prov. Murcia: 85.

Distribution: Spain, Murcian-Almeriensian territory.

Notes: Alcaraz Ariza et al. (1991) considered this association as a synon-
im of Soncho dianae-Parietarietum lusitanicae Esteve 1973. It must
be noted, however, that in the relevés published by Esteve Chueca
(1973), the perennial species of Parietarietea judaicae were prevail-
ing and the floristic settlement of Geranio-Cardaminetalia was poorly
represented, as already noticed by Pérez Badia (1997). For this reason,
according to Brullo & Guarino (1999), the Soncho dianae-Parietari-
etum lusitanicae should be preferably kept in the Parietarietea judai-
cae, like it was in the original description. As concerns the relevés
published by Alcaraz Ariza et al. (1986) and originally attributed to
Parietario lusitanicae-Geranietum purpurei they should be included
in the Geranio purpurei-Cardaminetalia hirsutae. Moreover, in the
Parietario lusitanicae-Geranietum purpurei the Sonchus species is
the typical S. tenerrimus, being S. dianae more frequent in Aspleni-
etea trichomanis- and Chrithmo-Limonietea-vegetation (Perez Badia,
1997).

Castellio tuberculosae - Geranietum rotundifolii Alcaraz Ariza, Garre,
Martinez Parras & Peinado 1986, Collect. Bot. 16(2): 417.

Holotypus: rel. 1, tab. 2, Alcaraz Ariza et al. (1986).
Distribution: Spain, Almeria.

Fumario gaditanae-Geranietum purpurei Peinado, Martinez-Parras &
Bartolomé 1986, Stud. Bot. 5: 64, corr. .

Syn.: Fumario sepii-Geranietum purpurei Peinado, Martinez-Parras & Bar-
tolomé 1986, Stud. Bot. 5: 64.

Holotypus: rel. 3, tab. 4, Peinado et al. (1986).
Distribution: Spain, Gaditano sector.

Mercuriali ellipticae-Theligonetum cynocrambes Peinado, Martinez-Par-
ras & Bartolomé 1986, Stud. Bot. 5: 64.

Syn.: Stachydetum circinnatae Fernandez-Casas, 1972, Trab. Dep. Bot. Univ.
Granada, 1: 32, nom. dub. (art. 16, 37).

Holotypus: rel. 5, Tab. 5, Peinado et al. (1986).
Distribution: Andalusia, Rondean sector, Spain.
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Fumario macrosepalae-Parietarietum mauritanicae Losa & Perez-Raya
in Losa 1988, Lazaroa 10: 24.

Holotypus: rel. 1, tab. 1, Losa (1988).
Distribution.: Granada, Spain.

Stellario pallidae-Chenopodietum exsucci Molero Briones & Blanché
Verges 1990, Collect. Bot. 18: 161.

Lectotypus: rel. 2, tab. pag. 161, Molero Briones & Blanché Verges
(1990).

Distribution: Spain, Aragona.
Cerastio taurici-Myosidetum ramosissimae Rosell6 1994, Cat. Fl. Veg.
Com. Nat. Alto Mijares: 405.
Holotypus: rel. 4, tab. 49, Rosell6 (1994).
Distribution: Spain, Valencia.

Parietario mauritanicae-Theligonetum cynocrambe Tamajoén, Pinilla &
Muiioz, 2000, Studia Bot. 18: 12.

Holotypus: rel. 5, tab. 2, Tamajon et al. (2000).
Distribution: Andalusia, Spain.

Hymenolobo procumbentis-Anthriscetum caucalidis Laorga in Belmonte
& Laorga 2000, Acta Congr. Bot. Homen. Francisco Loscos: 684.

Holotypus: rel. 2, tab. 3, Belmonte & Laorga (2000).
Distribution: Spain, Bardefias-Monegros sector.

VALANTIO MURALIS — GALION MURALIS Brullo & Marceno 1985, Coll. Phy-
tosoc. 12: 73

Syn.: Parietarion lusitanico — mauritanicae Rivas-Martinez, Fernandez Gonzélez,
Lloidi, Lousa & Penas 2001, p.p., Itinera Geobot. 14: 96, nom. inval. (art. 8).

Parietarion lusitanico — mauritanicae Rivas-Martinez & Canto in Rivas-Mar-
tinez et al. 2002, p.p., Itinera Geobot. 15: 154, nom. illeg.(art. 22).

Holotypus: Torilido-Cerastietum pentandri Brullo & Marceno 1985

Character species: Arabis verna, Campanula dichotoma, Draba muralis, Erophi-
la verna ssp. verna, Fumaria flabellata, Sedum litoreum, Sedum rubens, Se-
dum stellatum, Valantia muralis.

Distribution: Circum-Mediterranean.

Geranio rotundifolii-Theligonetum cynocrambis Rivas-Martinez & Ma-
lato-Beliz in Rivas-Martinez 1978, Anal. Inst. Bot. Cavanilles 34: 568,
corr. Rivas-Martinez et al. 2002, Itinera Geobot. 15: 155.

Syn: Geranio pusilli-Theligonetum cynocrambis Rivas-Martinez & Malato-
Beliz in Rivas-Martinez 1978, Anal. Inst. Bot. Cavanilles 34: 568.
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Holotypus: rel. 5, tab. 5, Rivas-Martinez (1978).
Distribution: Algarve, Iberian Peninsula.

Torilido nemoralis-Cerastietum pentandri Brullo & Marceno 1985, Coll.
Phytosoc. 12: 73.

Holotypus: rel. 6, Tab. 28, Brullo & Marceno (1985).
Distribution: SE-Sicily.
Laguro vestiti-Erodietum maritimi Brullo & Marceno 1985, Coll. Phy-
tosoc. 12: 81.
Holotypus: rel. 3, Tab. 33, Brullo & Marceno (1985).
Distribution: Sicily, Marettimo island.

Cruciato pedemontanae-Buglossoidetum splitgerberi Brullo & Marceno
1985, Coll. Phytosoc. 12: 79.

Holotypus: rel. 2, Tab. 30, Brullo & Marceno (1985).
Distribution: Sicily, Etna.

Geranio purpurei-Saxifragetum bulbiferae Brullo & Marceno 1985, Coll.
Phytosoc. 12: 87.

Holotypus: rel. 6, Tab. 38, Brullo & Marceno (1985).
Distribution: E-Sicily, Iblei and Peloritani mountains.

Valerianello eriocarpae-Cerastietum glomerati Brullo & Marceno 1985,
Coll. Phytosoc. 12: 84.

Holotypus: rel. 2, Tab. 36, Brullo & Marceno (1985).
Distribution: S-Sicily.

Sedetum litoreo-stellati Brullo & Marceno 1985, Coll. Phytosoc. 12: 81.
Holotypus: rel. 4, Tab. 32, Brullo & Marceno (1985).
Distribution: Sicily, Marettimo island and Eolian islands.

Parietario lusitanicae-Veronicetum cymbalariae Brullo & Marceno 1985,
Coll. Phytosoc. 12: 79.

Syn.: aggr. a Theligonum cynocrambe e Veronica cymbalaria O. Bolos, Mo-
linier & P. Montserrat 1970, Acta Geobot. Barcinon. 5: 97.

Holotypus: rel. 1, Tab. 31, Brullo & Marceno (1985).
Distribution: S-Italy (Aspromonte), Sicily and Spain (Catalonia).

Valantio muralis-Polycarpetum alsinifoliiae Brullo & Marceno 1985,
Coll. Phytosoc. 12: 84.

Holotypus: rel. 4, Tab. 35, Brullo & Marceno (1985).
Distribution: NW-Sicily.

Ranunculo parviflori-Senecionetum lividi Brullo & Marceno 1985, Coll.
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Phytosoc. 12: 84.
Holotypus: rel. 4, Tab. 34, Brullo & Marceno (1985).
Distribution: Sicily, Pantelleria island.

Galio muralis-Sedetum cepaeae Brullo & Marceno 1985, Coll. Phytosoc.
12: 76.

Holotypus: rel. 14, Tab. 29, Brullo & Marceno (1985).

Distribution: S-Italy (Aspromonte), N-Sicily and Eolian islands (Brullo
& Marceno 1985, Guarino 1998, Brullo ef al. 2001).

Valerianello carinatae-Cerastietum luridi Brullo & Marceno 1985, Coll.
Phytosoc. 12: 87.

Holotypus: rel. 2, Tab. 37, Brullo & Marceno (1985).
Distribution: Sicily, Madonie.

Geranio rotundifolii-Silenetum latifoliae O. Bolos, Folch & Vigo in O.
Bolos 1989, Folia Bot. Misc. 6: 126.
Holotypus: rel. 2, Tab. 6, Bolos (1989).

Distribution: Spain, Columbretes islets (Bolos, 1989).

Valantio muralis-Solenopsietum annuae Brullo, Scelsi & Siracusa 1994,
Boll. Acc. Gioenia Sci. Nat. 27(346): 362.

Holotypus: rel. 3, Tab. 12, Brullo et al. (1994).
Distribution: W-Sicily.

Soncho tenerrimi-Parietarietum lusitanicae ass. nova
Holotypus: rel. 11, Tab. 78, Perez-Badia (1997).

Syn. Soncho -Parietarietum lusitanicae Perez-Badia 1997, Fl. Veg. Comarca
Marina Alta: 410, non Esteve 1973, Veg. Fl. Prov. Murcia: 85

Notes: The relevés, published by Perez-Badia (1997) and referred to Son-
cho-Parietarietum lusitanicae Esteve 1973, are different from those
published by Esteve (1973) in the original description. In particular,
the latter described an association of Parietarietea judaicae, where the
perennial species were prevailing, while the therophytes of Geranio-
Cardaminetalia were poorly represented, as already noticed by Perez
Badia (1997) and by Brullo & Guarino (1999) as well. Therefore, it
is here proposed to ascribe the relevés 1-13 and 16-17 in the Table 78
of the Perez-Badia’s monography (/.c.) to a new association named
Soncho tenerrimi-Parietarietum lusitanicae, that for its floristic settle-
ment should be included in the Valantio muralis-Galion muralis.

Galio muralis-Catapodietum zwierleinii Bartolo, Brullo, Minissale &
Spampinato 1990, Boll. Acc. Gioenia Sci. Nat. 21(334): 231.
Holotypus: rel. 4, Tab. 41, Bartolo et al. (1990).
Distribution: Sicily, Lampedusa island.
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Valerianello puberulae-Galietum calvescentis Brullo & Siracusa 1996,
Doc. Phytosoc. 16: 159.

Holotypus: rel. 1, Tab. 26, Brullo & Siracusa (1996).
Distribution: Sicily, Linosa island.

Mercuriali ambiguae-Succowietum balearicae O. Bolos, Folch & Vigo in
O. Bolos 1989, Folia Bot. Misc. 6: 125, corr. Rivas-Martinez et al., 2002,
Itinera Geobot. 15: 155.

Syn.: Mercuriali annuae-Succowietum balearicae O.Bolos, Folch & Vigo in
O. Bolos 1989 (Tab. 5 - Pag. 126).

Group a Mercurialis ambigua et Theligonum cynocrambe Deil e Hammoumi
1997, Acta Bot. Malac. 22: 140.

Com. Mercurialis annua subsp. ambigua et Theligonum cynocrambe Deil &
Galan De Mera, 2003, Bull. Inst. Sci. Rabat, 20: 108.

Holotypus: rel. 4, Tab. 5, Bolos (1989).

Distribution: Spain (Deil, 1994), Columbretes islets (Bolos, 1989; Juan
& Crespo, 2001), N Morocco (Deil & Hammoumi, 1997; Deil & Ga-
lan De Mera, 2003).

Cruciato pedemontanae-Violetum parvulae Brullo, Scelsi & Spampinato
2001, Veg. Asprom.: 321.

Holotypus: rel. 4, Tab. 208, Brullo et al. (2001).
Distribution: S-Italy, Aspromonte.

Campanulo erini-Valantietum hispidae Brullo, Scelsi & Spampinato 2001,
Veg. Asprom.: 322.

Holotypus: rel. 4, Tab. 209, Brullo et al. (2001).
Distribution: S-Italy, Aspromonte.

Sedo cyrenaici-Saxifragetum hederifoliae Brullo & Furnari 1996, Boll.
Acc. Gioenia Sci. Nat. 27(347): 341.

Holotypus: rel. 3, Tab. 41, Brullo & Furnari (1996).
Distribution: Libya, N-Cyrenaica.
Galio muralis-Valantietum columellae Brullo & Furnari 1996, Boll. Acc.
Gioenia Sci. Nat. 27(347): 343.
Holotypus: rel. 8, Tab. 42, Brullo & Furnari (1996).
Distribution: Libya, N-Cyrenaica.

Erophilo vernae-Sedetum hispanici Brullo & Siracusa ass. nova (Tab. 2)
Holotypus: Tab. 2, rel. 15, hoc loco
Character species: Sedum hispanicum

Physiognomy and ecology: Acidophilous vegetation dominated by Sedum
hispanicum, quite a frequent species on shady ledges and small sags,
on ancient lava flows, especially in the meso- and supramediterranean
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subhumid bioclimatic belt. The vegetative optimum is in June.

Distribution: Etna (Sicily), particularly on the East side, facing the Io-
nian sea.

Geranio purpurei-Cardaminetum graecae Brullo & Siracusa ass. nova
(Tab. 2)

Holotypus: Tab. 2, rel. 8, hoc loco

Character species: Cardamine graeca

Physiognomy and ecology: Acidophilous vegetation dominated by Car-
damine graeca, which colonizes moist and shaded ledges in small
gorges, on lavic substrata. It is particularly abundant and frequent on
mounds of partially undecomposed humus, within the mesomediter-
ranean humid bioclimatic belt.

Distribution: NE-Etna (Sicily).

Cardamino hirsutae-Stachyetum arvensis Brullo & Siracusa ass. nova

(Tab. 2)

Holotypus: Tab. 2, rel. 3, hoc loco

Character species: Stachys arvensis, Sedum stellatum

Physiognomy and ecology: Acidophilous vegetation dominated by Stachys
arvensis, which colonizes initial soils and pyroclastic dregs on flat or
gently sloping sites. It is found in the thermomediterranean subhumid
bioclimatic belt.

Distribution: NE-Etna (Sicily).

Sedo stellati-Campanuletum dichotomae Brullo, Guarino & Siracusa ass.
nova (Tab. 3)

Holotypus: Tab. 3, rel. 4, hoc loco
Character species: Sedum stellatum, Campanula dichotoma

Physiognomy and ecology: Acidophilous vegetation dominated by Sedum
stellatum and Campanula dichotoma, commonly growing on detritus
accumulated on small flat surfaces and stone-walls made of volcanic
or metamorphic rocks. It is frequently found in fresh and moist places,
preferably exposed to some hours of direct sunlight. This association
is linked to the thermomediterranean subhumid bioclimatic belt, but it
penetrates in the mesomediterranean one, especially on S-facing ex-
posures.

Distribution: Etna and Peloritani mountains (NE-Sicily).

Saxifrago tridactylitis-Hornungietum petraeae Brullo & Guarino ass.
nova - (Tab. 3)

Holotypus: Tab. 3, rel. 15, hoc loco
Character species: Hornungia petraea, Saxifraga tridactylites
Physiognomy and ecology: Litophilous vegetation dominated by Hor-
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nungia petraea and Saxifraga tridactylites, colonizing small ledges
and crevices on rocky outcrops (namely chalceschists and phyllites),
in shady places. It is found within the mesomediterranean humid bio-
climatic belt.

Distribution: Peloritani mountains (NE-Sicily).

Note: In this association, the occurrence of Saxifraga tridactylites and
Hornungia petraea reminds the Saxifrago tridactylitis-Hornungietum
petraeae 1zco 1974, recorded from the Atlantic coasts of the Iberian
peninsula, choosen by Rivas-Martinez (1978) as the lectotype of the
Trachynion distachyae (class Tuberarietea guttatae Br.-Bl. (1940)
1952), but the two mentioned species are among the few which are
in common between the two associations, differing, as well, for the
ecological requirements.

Minuartio mediterraneae-Arenarietum leptocladi ass. nova - (Tab. 4)
Holotypus: Tab. 4, rel. 1, hoc loco
Character species: Arenaria leptoclados, Minuartia mediterranea
Physiognomy and ecology: Acidophilous vegetation dominated by Are-
naria leptoclados, growing beneath sparse shrubs, on stabilized sandy

dunes at some km from the coast, within the thermomediterranean
subhumid bioclimatic belt. The vegetative optimum is in May.

Distribution: SW-Sardinia.

Bupleuro semicompositi-Hornungietum procumbentis ass. nova (Tab. 4)
Holotypus: Tab. 4, rel. 7, hoc loco
Character species: Hornungia procumbens, Bupleurum semicompositum

Physiognomy and ecology: Basiphilous vegetation, growing on small
rocky outcrops (calcic sandstones and limestones) in coastal sites,
usually in the shadow of shrubberies. It is linked to the thermomediter-
ranean subhumid bioclimatic belt. The vegetative optimum is in May.

Distribution: SW-Sardinia.

Rhodalsino geniculatae-Umbilicetum horizontalis ass. nova (Tab. 4)
Holotypus: Tab. 4, rel. 12, hoc loco

Character species: Rhodalsine geniculata, Umbilicus horizontalis, Sedum
rubens, Sedum stellatum.

Physiognomy and ecology: Acidophilous vegetation dominated by
Rhodalsine geniculata and small succulent therophytes, colonizing
dune-slacks and flat sandy-slimy soils near the saltmarshes in coastal
sites, usually in the shadow of shrubberies. It is linked to the thermo-
mediterranean subhumid bioclimatic belt. The vegetative optimum
is in May.

Distribution: SW-Sardinia.
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Malcolmio flexuosae-Parietarietum creticae ass. nova (Tab. 5)
Holotypus: Tab. 5, rel. 3, hoc loco

Character species: Malcolmia flexuosa, Sedum litoreum, Parietaria cre-
tica.

Physiognomy and ecology: This association is found in shady niches on
ancient stone-walls in urban areas, within the thermomediterranean
dry bioclimatic belt.

Distribution: Rhodos island (Greece).

Crepido insularis-Cerastietum comati ass. nova (Tab. 5)
Holotypus: Tab. 5, rel. 10, hoc loco
Character species: Crepis hellenica ssp. insularis, Cerastium comatum.

Physiognomy and ecology: vegetation colonizing shady stone-walls and
karstic niches on mesozoic limestones, within the mesomediterranean
subhumid bioclimatic belt.

Distribution: Mt. Zeus, Naxos island. (Greece).

Sedo delici-Saxifragetum hederaceae ass. nova (Tab. 5)
Holotypus: Tab. 5, rel. 12, hoc loco
Character species: Sedum delicum, Saxifraga hederacea.

Physiognomy and ecology: vegetation substituting the previous one in
the inner part of the karstic niches, in moister and shadier conditions,
having a more mesic microclimate.

Distribution: Mt. Zeus, Naxos island. (Greece).

Sileno decipientis-Ceratocephaletum falcatae ass. nova (Tab. 6)
Holotypus: Tab. 6, rel. 5, hoc loco

Character species: Sedum rubens, Ceratocephala falcata, Erophila mini-
ma, Silene decipiens.

Physiognomy and ecology: vegetation colonizing shady rocky faces on
limestones, in dry riverbeds (Wadi), in the Thermomediterranean dry
bioclimatic belt.

Distribution: Naal Eloth, Negev Highlands (Israel).

Veronico politae-Galietum samuelsonii ass. nova (Tab. 6)
Holotypus: Tab. 6, rel. 8, hoc loco

Character species: Galium samuelssonii, Veronica polita, Taraxacum cy-
prium, Arabis aucheri.

Physiognomy and ecology: vegetation colonizing small outcrops of ba-
saltic rocks, under the shadow of shrubberies, in the Mesomediterra-
nean subhumid bioclimatic belt.

Distribution: Odem forest, near Masaada (Israel).



197
REFERENCES
ALcArRAZ ARizA F., GARRE BELMONTE M., MARTINEZ PARRAS J.M. & PEINADO Lorca M., 1986 - Notas

fitosociologicas sobre el sureste de la Peninsula Ibérica, 1. Collect Bot. 16 (2): 415-423.

ALcArRAZ F., SANCHEZ-GOMEZ P., DE LA TORRE A., Rios S. & ALVAREZ RoGEL J., 1991 - Datos sobre la
vegetacion de Murcia (Esparfia). Guia geobotanica de la Excursion de las XI Jornadas de fitosoci-
ologia. PPU, Murcia.

Bartoro G., BruLLo S., MinissaLE P. & Spampinato G., 1990 - Flora e vegetazione dell’lsola di
Lampedusa. Boll. Acc. Gioenia Sci. Nat., 21 (334): 119-255.

BELMONTE M.D. & LaorGA S. 2000 - Cominidades halofilas del sector corologico Bardenas-Monegros
en la Rioja Lagroiiesa (Lagrofio, Esparia) Acta Congr. Bot. Homen. Francisco Loscos: 675-686.
Teruel.

BRAUN-BLANQUET J. 1966 - Vegetationsskizzen aus dem Baskenland mit ausbliken auf das Weitere Ibero-
atlantikum. Vegetatio 13 (3): 133-147

BRAUN-BLANQUET J. & BoLos O. DE 1950 - Apercu des groupements végétaux des montaignes Tarrago-
naises. Collect. Bot. (Barcelona) 2 (3): 303-342.

BoLos O. bE, 1967 - Comunidades vegetales de las comarcas proximas al litoral situadas entre los rios
Llobregat y Segura. Mem. Real Acad. Ci. Barcelona 38 (1): 3-281.

BoLos O. pE, 1981 - De vegetatione notulae II1. Collect. Bot. 12 (2): 63-76.

BoLos O. pE, 1989 - La vegetacio d’algunes petites illes properes a la peninsula Iberica. Folia Bot.
Misc. 6: 115-133.

Boros O. pE, MOLINIER R. & MONTSERRAT P. 1970 - Observations Phytosociologiques dans I’lle de Mi-
norque. Acta Geobot. Barcinon. 5: 1-150.

BruLLo S. & FurNARrI F. 1996 - La vegetazione del Gebel el-Akhdar (Cirenaica settentrionale). Boll.
Acc. Gioenia Sci. Nat. 27 (347): 197-412.

BruLLo S. & Guarino R., 1999 - Syntaxonomy of the Parietarietea judaicae class in Europe. Ann. Bot.
(Roma) 56: 110-146.

BruLLo S. & GuariNo R., 2007 - The Mediterranean weedy vegetation and its origin. Ann. Bot. (Roma),
in press.

BruLLo S. & MARCENO C., 1985 - Contributo alla conoscenza della vegetazione nitrofila della Sicilia.
Coll. Phytosociol. 12: 23-148.

Brurro S., SceLst F. & Siracusa G. 1994 - Contributo alla conoscenza della vegetazione terofitica
della Sicilia occidentale. Boll.Acc. Gioenia Sci.Nat., 27 (346): 341-365.

BruLLo S. SceLst F. & Spampinato G., 2001 - La vegetazione dell’ Aspromonte. Laruffa, Reggio Cala-
bria.

BruLLO S. & Siracusa G. 1996 - Studio fitosociologico dell’ isola di Linosa. Doc. Phytosoc., n. s., 16:
123-174.

Daumas P., QUEZEL P. & SaNTa S., 1952 - Contribution a I’étude des groupements végétaux rupicoles
d’Oranie. Bull. Soc. Hist. Nat. Afr. Nord, 43: 186-202.



198

DewL U., 1994 - Felsgesellschaften beiderseits der Strasse von Gibraltar. Hoppea, 55: 757-814.

DEeIL U. & GaLan DE MEera A., 2003 - Contribution a la connaissaince de la phytosociologie et de la
biogeography des groupements rupicoles calcaires du Maroc. Bull. Inst. Sci. Rabat, 20: 87-111.

DEiL U. & Hammoumt M., 1997 - Contribution a I’étude des groupements rupicoles des Bokkoya (litto-
ral du Rif centrale, Maroc). Acta Bot. Malac., 22: 131-146.

EstevE CHukcA F., 1973 - Vegetacion y flora de las regiones central y meridional de la Provincia de
Murcia. BELMAR, Murcia

FERNANDEZ-CAsas J., 1972 - Notas fitosociologicas breves, II. Trab. Dep. Bot. Univ. Granada, 1: 21-
57.

Focaurr B. pE, 1999 - Notes phytosociologiques sur la végétation observée lors du voyage a Madeére de
la Société botanique de France (juin 1999).J. Bot. Soc. Bot. France 11: 21-28.

GuarINO R. 1998 — La vegetazione dei Monti Peloritani (Sicilia nord-orientale). Tesi di Dottorato
Universita di Catania.

IzcoJ., GEHU J.-M. & DELELIS A. 1978 - Les ourlets nitrophiles annuels a Anthriscus caucalis du littoral
nord-ouest de la France. Coll. Phytosoc. 6: 329- 334.

Juan A. & Crespo M.V., 2001 - Anotaciones sobre la vegetazion nitrofila del Archipielago de Colum-
bretes (Castellon). Acta Bot. Malac. 26: 219-224.

Lapero M., FUERTES E. & PErREZ CHiscano J.L. 1982 - Lamium bifidum Cyr. ssp. bifidum (Lamiaceae)
en el occidente de Espaiia. Ars Pharm. 21 (2): 163-170.

LoHMEYER W. & TRAUTMANN W., 1970 - Zur Knenntnis der Vegetation der kanarischen Insel La Palma.
Schrift. Vegetationsk., 5: 209-236.

LouMEYER W. 1975 - Uber einige anthropogene nitrophile Unkrautgesellschaften der Insel Gran Ca-
naria. Schr. Reihe Vegetationskde., 8: 111-140.

Losa-Quintana G.M. 1988 - Fumario macrosepalae-Parietarietum mauritanicae all. nova. Comunidad
nitrofila de los bosques de ribera en Sierra Nevada, Lazaroa 10: 23-26.

MoLERrO BRIONES J. & BLANCHE VERGEs C. 1990 - Stellario pallidae-Chenopodietum exsucci Molero y
Blanché, nueva asociacion de la Comarcade los Monegros (Valle del Ebro). Collect. Bot (Barce-
lona) 18: 160-162.

MARTINEZ-PARRAS J., 1982 - Parietario mauritanicae-Ceratocapnetum heterocarpae, ass. nov. Anales
Jard. Bot. Madrid, 39: 187-190.

OBERDORFER E., 1965 - Pflanzensoziologische Studien auf Teneriffa und Gomera (Kanarische Inseln).
Beitr. naturk. Forsch. SW-Deutschland, 24 (1): 47-104.

OBERDORFER E., 1969 - Zur Soziologie der Cymbalario-Parietarietea, am Beispiel der Mauerteppich-
Gesellschaften Italiens. Vegetatio 12: 208-213.

PEINADO M., MARTINEZ-PARRAS J.M. & BarTOLOME C., 1986 - Notas sobre vegetacion nitrofila I1: algu-
nas novedades fitosociologicas en Andalucia. Studia Bot. 5: 53-69.

PErez Bapia R., 1997 - Flora vascular y vegetacion de la comarca de la Marina Alta (Alicante). Inst de
Cultura “Juan Gil-Albert”, Alicante.



199

Rivas-Gopay S., 1964 - Vegetacion y florula de la cuenca extremeria del Guadiana. Publ. Dip. Prov.
Badajoz. Badajoz (Madrid).

R1vas-MARTINEZ S., 1969 - Vegetatio Hispaniae. Notula I. Publ. Inst. Biol. Apl. 46: 5-34.

Rivas-MARTINEZ S., 1978 - Vegetatio hispanicae. Notula V., Anal. Inst. Bot. Cavanilles, 34 (2): 553-
570.

Rivas-MaRrTiNEZ S., 2003 - Parietarietea Rivas-Martinez ex Rivas-Goday 1964 es un nombre vdlido.
Fitosociologia 40(1): 33-34.

Rivas-MARTINEZ S. , Costa M., CasTROVIEIO S. & VALDEs-BERMEJO E.. 1980 - Vegetacion de Doriana
(Huelva, Espaiia). Lazaroa 2:5-189.

Rivas-MARTINEZ S., Diaz T. E., FERNANDEZ-GONZALEZ F., Izco J., Lo J., LousA M. & PENas A., 2002
- Vascular plant communities of Spain and Portugal. Addenda to the Syntaxonomical checklist of
2001 .. Itinera Geobot. 15 (1-2):5-922.

R1vas-MARTINEZ S., FERNANDEZ-GONZALEZ F. & Lot J., 1999 - Checklist of plant communities of Ibe-
rian Peninsula, Balearic and Canary Islands to suballiance level. Itinera Geobot. 13: 353-451.

Rivas-MARTINEZ S., FERNANDEZ-GoONZALEZ F., Loini J., LousA M. & Penas A., 2001 - Syntaxonomical
checklist of vascular plant communities of Spain and Portugal to association level. Itinera Geobot.
14:5-341.

Rivas-MARTINEZ S., PENAs A. & Diaz T. E., 2004a - Bioclimatic Map of Europe, Bioclimates. Carto-
graphic Service. University of Ledn, Spain.

Rivas-MaARTINEZ S., PENas A. & Diaz T. E., 2004b - Bioclimatic Map of Europe, Thermoclimatic Belts.
Cartographic Service. University of Leén, Spain.

Ri1vas-MARTINEZ S., WILDPRET DE LA TORRE W., DEL ARCO AGUILAR M., RoDRIGUEZ O., PEREZ DE PaZ P.L.,
GARciA-GALLO A., ACEBES GINOVES J.R., Diaz-GoNzALEZ T. AND FERNANDEZ-GONZALEZ F., 1993 -
Las comunidades vegetales de la isla de Tenerife (Islas Canarias). Itinera Geobotanica 7: 5-167.

RocHow M. von, 1951 — Die pflanzengesellschaften del Kaiserstuhls. Pflanzensoziologie 8: 1-140.

RoseLLO R. 1994 - Catalogo floristico y vegetacion de la comarca natural del Alto Mijares (Castellon).
Publ. Diputac. Castello, Castellon.

TamaioN R., PiNiLLA R. & Muroz J.M., 2000 - Novedades fitosociologicas de Andalucia occidental
(clase Stellarietea mediae). Studia Bot. 18: 5-20.

WEBER, H.E., MORAVEC, J. & THEURILLAT, J.P., 2000 - International code of phytosociological nomen-
clature. 3 edition. - J. Veg. Sci. 11: 739-768.



1 epidsiy enueleA

oaul] enased ejoIn

Ainp 'S 19q9M sijLoL

‘0@ (‘lopag) ejniagnd ejjauelsjep

‘WWOS SUSDSAAIED “JEeA SLO (™) 9jenw wnijes)

ojjnig ("oeflo

IajiaIMz wnipodejed

7 sisuante skyoels

‘[e %@ Jojnalo) enuue
‘dss [sald "D (1) enuiw sisdousjos

'[9S107 BJEULIED EBj[oUBLIB|EA

*SSNO WNpUN| Wnisess)

] eaedao wnpag

7 snp!

| 01BUSS

0@ (‘ng) wnijoyuisie uodieskjod

piepog eueequiAd BdIUOIBA

eaeyjad “dss "quoay (") esesad eilbunuioy

1 seyhyoepuy ebelyixes

©E10DIN 1][9)SED JeA “jsa( () exa|jel eleur]
8MO7 SISUSIBPEW SaYUE|IBYD

7 wnojuedsiy wnpag

‘AsaQ edJeoous ejlauenalen

] esayqing ebeuyixes

“neld () elnsuly elbuuysop

7 eoselb sulwepie)

'J9S WINUBaJOUa) WNisesa)

‘puaiy3 (‘1) eueyuowsapad ejeoni)

o|inig ('ssno) waquabyids saplosso|bng

o|jnig (uassaly) snysaA “dss 7 snyeao sninbe
J9H,7 (") wnwuew wnipos3

‘o107 edieo0IoIW BljSUBLIBIEA

ojjnig sijesowau “dss Jaupaes () BSOPOU SIILOL

7 wnipuejuad wnpsess)

UOIEBIDOSSY “HIP puE ey

6 v veecestvvivi Ll 2 v S L2V v¥8€ L9 L LIS 909 L GLLZ0LS€ES9€E9 S Y PVSOLSSESSEPVPSLS88 LG G LILLYLS G 869289698 /L 86l S9A3[8J JO JaquInN

GL¥,L€L2L1L0L6989 L9 9959 ¥9 €929 L9 096G 8S LS 95 GG ¥S €5 S 1S 06 6% 8Y L 9V S¥ ¥V €V C¥ LY OF 6E 6E 8E€ LE 9E GE VE €€ CE L€ 0E 6282 L2 92 ST V2 €Ccc lc0z6L 8L LLOLGLVLELCLLLOL 6 8 L 9 G ¥V € T L "IN uonerossy

apns.i1y pyvranuppiv)-1a.md.ind o1up.125) SUOTIBIOOSSY - [ 414V ],



*7 sniojyiated snjnounuey
UBpJOL WNNINUIW Wnijes)

‘we- eol

o sljeundJajy
'ssjog uoydisooew SNYUBUSD
1o, ejeuo shkyoels

7 saploutoe eioydiziz

abue edieoos:

ueog
7 eojueysn| ejnuedwe)
NQ WNUIYLIOWIS WnIesuy
7 SNWIaUS) SNYOUOS

uoSpIeYII N g'|
sndiesoyouy “dss '0Q (1) edesiojes snyjuenuad

101104 BIlOJIE] BUS|IS
'sslog uayone siqely

‘qpul] wnudAo wnoexelse|

sali4 ejjod eo1UOIOA

“pusIy3 NuOS[aNWES Wnijes)

joj90.8g Sualdioap aus|is

Jaka|y ewiuiw ejydosq

's1ad (") ejeojey ejeydasojess)

wodse) ("YJaiA) wndlep wnpas

uewey| slie|nsu; dss Lewey) eojusjjay sidein
‘Jso@ WNeWod wn)sess)

‘wg (‘wg) esonxaj} elwjoolepy

7 eonauo eLejeled

Swellip N o (10d) epenolusb auis|epoyy

7 wnysodwooiwas wninajdng

NoAeH (1) suaqunooud eibunuioHq

AleN "y (3ur) esueus)paW elUenuly

100ep|eg ('SSIog X8 "qaiuy) e|jawnjod enuejeA
] eaoeiepay ebelyixes

LeuINd g ojjnig wnoleualAo wnpag

7 wnypsnd wniueses
*0e7 9BUEIP SNYOUOS
snolpay () BoLES|Eq BIMOOINS

7 enBique sijeunaJajy

“siad x@ "dsa@ wn|ejedAyoelq wnpsels)



TEEEE T T ©}S00) wnsowes wnipodouon

7 wnides eI

o L QnIoH ('INeY % Ssiog) lIUUBWZ|ES BLE.SOY
. L. . s s -0 (‘ssno) epungeinu eibiaqualyem

. . . . . L J0g (SUOW) BSOINIBGN; eIdIseD

. . . X X T ANy 1UOYDIBABI SIELNSISIY
Lo L T T R ‘uyjssneH eueyped euewny
. . . . . T yur (1) wnijausy wniAdosoiy

. . . . . s s |eBusidg wnowne} wnysessy
. L. X e s 1 enuve sijog
e T e Aau10] xo NnN (7) suaqwnooid sngojouswAHy
. L. . s s -0 Xe ‘B wnjeunuNs WNUGWASIS
X . . s 1 ewydos WnuquiAsig

eljon (S00s07) wnoonsxe wnipodouay)

ueplor |1eeloq elewny

5108 WINJE]SLIE WNYJUEXOUIUY
Anoy nuoosied sosoAp

A 3ur (1) elhydoyds| ewweibouy

e T S R ] eoluedsiy aquies)
L. s ss10g ejedasosoew elewn

. s Pl SNOIIEB OBUSS

R T 1 ejeInpun esnyouy
o L T 3ur (0q) susosagnd eroip

FEEE T Keo eipuejuad eiBuuyeop

e eun) esuspieq wnunajdng
T IR siunD wnjwnd wnpsess)
R 1 B N 111 T S 7 wneljopad idsejy

L (T :0Q (usalg) xooseud BjIydosg

S e e 000 (4sa() SNWIXEW “dSS Yloy SNIPUBIP SNWoIg

(panunuod) UoyeIdOSSY “JIP PUE ey

6 cvveecesStvvivil 2 v S L2V v8€ L9 /L L1l2G 909 L GL0LSES9E9SYPVYSGOSSESSEPSLSe8s8 LGS LLUvlS S L gslocte 9s 98 /L 86l S9ASJB1 JO JoquinN

SLv.€L2L1/.0L6989 299959 ¥9 €929 L9 096G 8 LS 95 GG VS €5 25 LS 06 6V 8V LV 9V S¥ vV €V Z¥ LY OV 6€ 6E 8E LEQE SE VE €ECE LE0E 62 8T Lc9cScvececec lc0c6l 8L LLOLGLvleELCLILOL 6 8 L 9 G Vv € T L

(penunuoo) avns.i1y vipIUDPIP)-12.ndind 01UD.125) SUOTIBIOOSSY - | 1AV ],



W o 7 sifeinw eqeiq

AN T T N T N T “SSN9H WN8I0Y| wnpag

| ‘uedse9 ejejjoqe) eewny

7 ewojoyoip ejnuedwe)

7 wnyeyjels wnpasg

T * suagn wnpag
£ 1 | | | AV e A g 'Y () BwiaA siqesy
Lo A AN T T U ANA T CAA AT euson “dss ‘leasyD () ewsn eqydos3

LA v

S SN L LT AN AT T TN ENAANT T AT T T AA 1 slleinw enpuejen

(SN NOIMVYO-SITVANIN OLLNVIVA) ‘IIV 1eyd

*ss97 siulbe|issn} 010auag

*DQ ShjusnId 0108USS

Lot T Tt T Tttt ‘[eyHeg @ qgep wnuexagns wniesuy
‘layueg '8 qgaM WINSO||iA UosAIyoIy

19BaeId (Ny) wnjesuealp uosAiyory

1 e -quoy () elkudoida) siuoL
dl 1SUUD IPUBIGaIY 010BUSS
R *0Q snaoelhded ovsuag

Al ‘g 10 Y B108|BOU SIUOL

suyg ('dig "yos;

gam oloauBS

T I T T S T S S S S T ST “1 ejeI0pO B[O}

"iog 1IpJejseq euewny
IR IR 1 snfew snjosedosr
I 1 snueyBuy sniAge

IR IV (1) eInois sayjueshyoy

[ 152 3uIq snje|nAe|O snnpJe)

‘[oyuag '8 GgaM saploAyoe)s ean

olllod BHONIO ellsueLalen

‘pnalg eibiu eroin

IH (1) Sisuante sijosoAp

1 R S S S S S S T S S SR “pllM X8 uuoq ejeloped eluoike|)

[T IR T T NN newLng % “ss00) ediesoiBW SMOJIBIN

Lozob Al e neLng ediesossjey soudesojelsn

1 seplohype|

A WNpUgAY wniwe]

T T 17 S S S S ‘7 wnaundind wnyweq

moo 1A winpiyg wniwe

>




m- " AN ANIA AT T T AN 7 wnplonj wniuesey

AL L e LN J18UpIBES) (*]) BSOPOU SIILOL

AN T e N e AN TN AT T AT AT AT T T AL el

Isn| elejoLed
A s e AT A A T AT e AT T AL A 'SSNY s0pejo0}da) eLeualy

rPo e e e et A AT T NEALAL T T T AT ALAANE T “yukeH () eueliey) sisdopiqesy

L I A L b L L AT e e e e e ] WNOHPUNIO! WIUEIBD

Lo e A e AT AT AN I AAN 18400y BuWISSISOWE! SHOSOAN

2
>

AN TN ENTETAN T AT AE T T AT T T AT L AT AN T T A *7 8quiesooukd wnuobijey L

LA A T T e A AT T e e T ALA edenyojeo “dss -0 () edenojeo snyjuesued

L | e | L | A

> L AN [ -y AL A AlLAAN A T A "1 snuie enuedwe)

AL AALEAI

>

yooooe o T mme AN yYINANST L AL T T ALA A

A A

WA A " ALAL T ALAA IV (1) efeanw wnies

c T mr A AT

IWANANA AT TN

AN ANANNANTTEAANTT S ANNNAN 1 Ensily sulwepley
AT VYANAANT T T 22 IMAZ VAN T AT T ALALIIATE AN AT E YA AL T AN T AT AANANANT A TIEATANNNANNANA “IlIA wnaindind winjuesso

(IVLNSHIH VITVLININYAYVO-OINVYID) P10 1eyd

Fyosy (‘yuels)
sisuaeueo “dss ] snioydojeydaong xawny

P T T S T T S ‘Jeyuag 9 GG SSUSLIEUED WINKSEONIT

T 1BUT X0 JOM'H (-110d) eSoinpuelB esnig
T T T 1 BSOONLIAA eluokig
LS | '}Si04 sIIgep euejoued

(3VLO3 193N NOIAITANOL-13HNA¥N OINVYID) IV 4eyd

T T TR Bue 4y ejeinieds eydosg
AT T T Tt Jaupeen () snje|jas snjoipebeyy

A L N e Se)NYOS BUEISGIEI| BIOIA

DAL ALA AL | e opieg g 00807 BWIIEIB SHOSOAN

Z A A Al sBue ejjeuuede wnijes

AN ¥ O ANZ L T AT T T AT T T N Tt Tt ‘qaig si|edned snosuyjuy

(SIAIVONVO NOIDSIMHLINV-ITIISNd OINVHIO) “IIV “Jeyd

6 v veecestvvivl L 2 v S L2V ¥ 8€ L9 L LLEG90L9 LGLL0LSES9€E9 S Y PV SGOLSSESSE PSS 88 LG G LILLYLS G L 869289698 /L 86l S9A38J JO JaquinN

SL¥L€L2L1L0L6989 L999 5919 €929 1909 65 85 LS 95 GG S €5 ¢S LS 05 6V 8V Ly 9V G¥ vV €V ¥ L OF 6E 6€ 8€ LE 9€ SE€ VE €€ CE LE0E 6282 L292SC 2 €CCC Lc0C6L 8L LLOLGLYLELCLLLOL 6 8 L 9 G ¥ € 2 | "IN uonerossy

(panunuoo) anns.1y vippIUDPIP)-12.ndand 01UPL25) SUOTIBIOOSSY - | A18V],



>

Al

Al €

AN E

AN - A
] Il |
LA
Il
|
3
Wy
|
|
[ I - -1 Il
4 | |
] Il Il
| [l L 1l
Il - I | |
4 o 4
| ¢ | A
[l ] Lun |
| [ I
I N vl I Al mn
A
I 2 EAN AL N
A | |
Lo AL e e ey
LvyANZT 2T C AL AT T T ANTNA
AN L | O A 1A | 1 1 )
mn
A
|
I

Lz b A A e

€ c

AN

ANl EANT LT

14
ALHE Ty b

Al

4

ALl

A In
| |
Il N A N A
Al Il n |
AT 1} N
A
I A [ | n A
A Il I 1] AT |
A n
| Bl
A (Bl (1] n mn
! N A T n | I N
LA AT AT I A A mnm
oA A T e AL A
[l Il [T A A
FALIEA S AEA S e e AT A
P T AN T T AT AN T AT AL
L T A A T D AEALIE T AL T AL T AT I
L] ANANNANIEA AT 7 2 T AN IIEAA
m A AAE T A T T AN AN A
FALALA A AT IEA T e e meAr T AL
Il A
Il n 1]

Jaupeeg (1) eerdoonuiod elpa

IA () efejode euejiels

snipuelp “dss yjoy snipuelp snwoig

I (1) winiyd wnipou3

7 sljeurolyo euewn4
7 WNISSSIP WNJUEISD
Ipiwyos () saplosold wnwusdsoin
“J9H,7 (1) seplooejew wnipolg
YOUa0o} ESOJUBWO] SAYOB[ED
7 sueuaA-uL}0ad XIpuEdS

7 eAles eI

Jaupees epidsiy obeosipapy
JoH,7 (") wNuEnNoIo wnipotg
UOSPNH WNSOONLIBA WIS
J1eInay ejlagni ejesden

7 suain ean

1 a|nedixajdwe wniwe]

-7 seudeo-sad s|exQ

7 SisusAle eIpIeIayS

*7 SISUBAIE EDIUOIDA

7 sisusjupew snwolg

121104 BOOBUBIGUISW BOIUN

7 sueBinA opausg

*J enuue sijenoisiy

] SnaoeIs|o SNYouos

7 snidad eiquoydng

1A (1) e1paw euejols

7 8ljoWw Wnjue

(AvIQ3W V3LII¥VTI3LS) 1D eyd

‘lleyL (seNnyds)

e109|6au “dss 3uI (UOSPNH) SISUSAIE SI|LUOL

Jaupeeg sinpe snjoipebeyy
7 ejejoaided euewny

*7 wnunds wnies

7 BIj0JIaPAY BOIUOISA

naunQ esjuejunew euejeled



I A
3
U4
| [l I A
1] [ em |
| 1
AT L AANN T A
4 TN | Il [l [
| : |
1AL |
4 4 i
Lom | oA |
3 L
l I [ 1] 1] I
| Il
L
| | A
€ o 14
|
[ 1]
] | | N
L LI AA
[ AL Il
14 l A I
(L] |
N

6 Vv veeeestyvlvlL 2 v S L2V ¥ 8€ L9 L LTS 90L9 L GL0LS €SS 9€E9GPYPVPSO0LSSESSE PSS 88 LGS LLUPYLSGS L B8GL92 89698 L 86l

A

ANCA T e e surt (‘yueq) eyelio edinp

*0Q WINJEUIDIYO YOeIBeD)

] ejelpes suasoAq

‘Aneag wnAyoejsip wnipodAyoeig
*J enuue eod

'zzo] -'6ie] a1ebinA wniesuy

ur (1) eAyoelsip eluyoe.
AN 7 suuede wnie

Agn@ (*7) wnje|j8)s-wnui| uoul|oIs)sy

7 snioydojeydaong xawny

Apueq (‘gsiies) swsadni sn:

quin
pseqanH "3 () wnpibu wnipodejed

Ny wnjesswolb wnysesa)

W 7 eolepn| euejoued

7 sisuanle sijjebeuy

saloads Jayj0

qnioH 38 3euyd () eolljeb obejy

3jur wnuuoda| wnapioH

“WeT eye|noune siqely

I ] ol WNUQWASIS
ma - 19H,7 (*7) wnjeyosow wnipo3

7 Jayo|nd xawiny

*7 suojsed-esinq ejjesde)

‘puUOS sijeinw euewny

“UND SnIopINus} sNnpJe)
] SIsusAIe g|Npudle)
[ “Nod Ejeqieq eusny

“JAH (1) epeisuo eojyooydo

(panuyuod) (3VIQIW VILIIIVTIALS) 119 4eyd

S9AB|1 JO JaquINN

GL¥,.€L2L 1L 0L698Y LI 99 G99 €929 L9 09 6S 85 LG 9SG GG ¥S €5 ¢S LS 0S 6V 8 LV 9F G¥ ¥¥ €V ¢F L OV 6€ 6€ 8E LE 9€ GE YE €€ CE LE0E 62 8C L2 9T ST Ve €CeC Lc0c6L 8L LLOLSLVLELCLLLOL 6 8 L 9 G ¥ € 2 ) "IN uonerossy

(penunuoo) avns.1y viYIAIUDPIP)-121ndand 01UD.12£) SUOTIRIOOSSY - | AT4Y,




'qG "gel ‘SOXEN ‘Iewod wnjensesad-suensul opidal) - g¢

"BG "ge| ‘SOpPOUY ‘9edl}aId wnjalelaled-o9esonxal OlW|0de - /€

*0f "qe] ‘elulpJeS ‘S||ejuozioy wnyaoljaquin-aeenoiuab ouisiepoyy - 9¢

‘g "qel ‘elulpies ‘spuaqunooid wnydibunuioy-isodwooiwas oinajdng - G§

"By "qel ‘eluipJes ‘Ipejoojda| wnjaleualy-o9eauRLIS)PaW OIMENUIN - #€

'Zv "qel ‘(9661) LeuUINd %® Ojjnig ‘ee[|awn|od WN}d)UB[EA-SI[eINW Ol[eS) - €€

‘L "gel ‘(9661) Leuind g ojjnig ‘e lJepay wnjabeljixes-I

‘G "qel ‘(8/61) ZaulHe-SeAry wesouko wnjauobijay -1t 86_._29 oluesn - ¢

gzl "qel (S961) JepopiaqQ “||ose9 siuibe|issny ovsuag-asullede wnieo - 9/
'VZI "qel ‘(S961) JapopiaqQ “||9sa9 snjuanio olsusg-aulede wnies - G/
"8-G 191 ‘b€ "qeL ‘(£661) "|e 10 ZoUIHBN-SBAY ‘SI|Iqep elejaled pue esojnpue|b esniq e 66y -
‘€ 'qel (6661) Ineano4 ‘nesueAlp wnyasAiyodiy-1aindind oluesas - ¢/
‘11 'qel ‘(0/61) uuewsnes] % JoAswyo] ‘eejos|bau wnjepl|uo] -saulede oljes - g/
‘99 "gelL (G/61) Jekewyo
V9 "qel (5/261) JekswyoT ‘1eundind wnyaiuessn)- wmc:mam
‘Pl 194 'v€ "qeL ‘(€661) |e 1o zaulleN-SeAly ‘siploAyoe)s wnjeoin-ie|nAelo onpled - 69

"Z "qel (8/61) ‘|e 18 02| ‘S|pl|eones WnyeosUyjuy-18eloq oLewn - g9 Z "qeL (€002) BIO oQ UBED B IeQ N g i : -0g

‘| "qeL *(8.61) & 19 00Z] ‘SIPI|EINED WNJSOSULUY-Selelopad OIUCIARID - 29 'S ‘qeL (6861) soog ", " o o -6

‘b 'Ied 'z "qeL ‘(€00Z) BIOIN ©Q UeleD B |1eq * . . . . -99 b "GeL (7661 “ o o o "8
€6} ‘Bed ‘qeL ‘(zg61) e 10 sewneq * . . . . -99 b 7GeL (2661) wnowweH g g * o LT

60 181 ', ‘GEL (2861) SeLRY-ZOUIEN ° ’ b9 -2 "qeL “(L00Z) odsali) g uenp ‘eedues|eq EEm_;ouo:w mm:m_nc._m I|[BLNJISI - 92

‘-1 ‘o1 | "GeL (2861) Seueq-zoulep ‘oedieooiaiey wneudesojelsn-aroueINeW OLelLE - £9 "L1-91 "€l-1 "Iod ‘8. "qeL (1661 ) elped Zoiad ‘OeolUEB)ISN| WNjOLEISHE-ILILLISUS) OYOUOS - 6T

L “GBL (2561 ‘IE 10 QIOPET 'SIPIEONED WNYBOSLUY-IPG ONUE] - 20 *202 "qeL (1002) “[e 10 ofinig ‘eepidsy wnjepueleA-lule onuedwe) - 4z

‘80C ‘qeL _APOONV ‘[e 1o ojjnig ‘ee|nAled wnja|oi\-oeuUBlUOWaPad OJeldNI) - €2

"vee Bed ‘geL ‘(0g61) Siog g Jonbueig-uneig ‘Iplon| WINJaIUBIOD-SIpI[EONE 0OSLUY - |9
'9Z "gel ‘(9661) esnoelig @ Ojjnig ‘S)ULdsaAled wWnjaljen-aeniagnd ojjsuelslep - 2z

Z 'qel ‘(9861) [ 1@ Bz ZeJed|y ‘9.l|0}IpUN}Ol WNJSIUBISD-9BSO0[NDIagN) 1se) - 09

‘p'qel (9861) ‘e 1@ opeuiad ‘leindind wnjaiueie)-seue)peh ouewnd - 65 "Ly "qeL ‘(0661) '[e 10 Ojopeg ‘ulsjiaImMz Wnjaipodejed-siieinw olfes - Lz
‘67 "qBL “(¥661) 0||8S0Y ‘Orwissisowel WnapISOAN-IoLNe) olsels) - §G "eg "qeL ‘AI0IS ‘sisusnte wnjaAyoels-aensily oulwep.e) - 0Z
‘¢ "qel “(000Z) zayoues ebioe g zedo sjuowieg ‘SIpIEoNED WN}eoSUYIUY-SUaquinoold 0gojoUsWAH - /G ‘2L "qeL (¥661) e 10 O|InIg ‘eeNnuUE WNjaISdous|oS-Si[eINW ONUEIEA - 61
191 “Bed "qel ‘(0661) sebiap ayoue|g %@ sauolg 0IS|Ol\ ‘199Nsxd wnjaipodousy-aepljied oLe|9S - 9§ '€ "qel ‘(G861) Quadlel g ojjnig ‘Ipun| EEw:wSmo.mSmccmo ojjaueldleA - gL
‘v 'qel (8/61) ZaulHe-SBAIY ‘Bedluejlinew wnjalie)alled-aesopou Ipljuo] - GG '90z "qel ‘(L00z) ey oynug o o ~L
' "gel (8/61) ZaulMeN-SBAlY ‘aedjue)isn| wnjaliejsled-owwelbouy - G "6 "deL ‘(5861) QuadIe g oInig ‘eesedsd EEwuww SlleJnw oleg - 9

‘'l "qel ‘(8861 ) eueUIND-ESOT ‘@EDJUBlINEBW WN)alE}alE4-aE|edasS0loBW OUBWNS - €G "¥€ "qeL ‘(5861) QUBdIE B O[INIg ‘IPIAI| WN}BUOIOBUSS-HIO
‘L "qel (8/61) ZaulHe-SeAY ‘SIpIjeoned wnjaosuyjuy-ae|jsullede oles - zG "GE "qel ‘(5861) QuadIe B o||nig ‘Seljojuls|e WwnjediedA|0d-Sl[einw ojueleA - |
‘g "gel ‘(1861) sQjog ‘seipuejuad wnyaibulyao-siuassagnd ORIA - LG 'g6 Bed "qel (0261) "|e 19 sQlog ¢ o o o o -€l
'2€ 'qeL ‘(ve6l) Qllessoy ', o - 0§ "202 "qeL ‘(L00g) 'le 1@ ojinig ¢ o . -2
‘e¢ "gel ‘(1861) sojog ‘sioooseld F_Em__sao._m_ wﬁ:w.__c oulwep.e) - gf "L "qel ‘(5861) Quadlel B o|nig ‘eelelequiko EEmo_co_m> wmo_cm: njoliejalied - ||

‘aeseljod wnyaiBunuioH-syiAloepl) oBeyixes - 0|

‘0 "qeL ‘(0861) ‘Ie }© zauje-seary BONEO WNJSOSUYUY-SeIgnp 021HN - 8Y ‘qg "qeL ‘A

‘6€ "qel ‘(0861) ‘|e 1@ ZzaulHeN-SEeAIY ‘I[ninuiw wnjalje-1aindind oluelas) - /1 "eg "gel ‘AI0IS ‘e|[9)s Wwnjepag-sewojoyolp ojnuedwe) - 6

‘G "qel (9861 ) '[e 3@ opeulad ‘siquelooulo wniauobijay | -aeondi|e | noJs\ - 9 'Z€ "qel ‘(5861) QUBdIBI B O|INIg ‘Ie||}S-0810}| WN}BPaS - 8

"2 'qel (8261) zaulHe-seAly ‘9edlesoldlw WN}aoIpuBdIS-IIjojpuN}ol OIUBISD) - G '0g "qel ‘Aj10IS ‘1oluedsiy wnjepas-aeulan ojiydosg - £

"2 "qel ‘(0002) [e 1@ uofewe] ‘aquieioouko wnjeuobijay ] -eeoluejnew ouelaued - v '0¢ "gel ‘(g861) Quadiely g ojnig ‘esawolb wnyaisesa)-aediedols ojjauelsleA - 9

| "qel ‘(9861 ) ‘|e 18 ezuy zeied|y ‘1aindind wnjsluela9)-aedIUE)ISN| OlBlalLEd - £F '8¢ "qel ‘(G861 ) Quadle ¥ ojnig ‘eelsjiqng wnjabesjixes-jaindind oluesas - g

‘9 'qel (6861) s0|og ‘Oeljoy1e| WN}BUS|IS-1I|0}PUNO. OlUBISY) - Zi 'qz "qel ‘A1o1S ‘eeoseud wnjsulweped-jaindind oluesas - 4

'qQ ‘ge] ‘|oels| ‘lIluosjenwes wnjalje-aeyjod BOIUOIA - L '0€ "gel ‘(g861) Quadiepy @ ojnig ‘uagsabyds wnjepiossojbng-auejeuowapad ojeoni) - €

'BQ "qe| ‘|oeIs| ‘Oejeole} win}ajeydasoyesad-ous|is - O '€€ "qel ‘(S861) QuadIe ¥ Ojnig ‘lWwnlew wnjaIpol3-isaA oinbe - g

'0G "qe| ‘soXeN ‘eeadelapay wnjabelIxes-1ojap opas - 6E '8z "gel ‘(G861 ) Quadie\ @ ofnig ‘upuejuad WnjaNselaD-SI[eIoWwaU OpIjLO] - |
T T -ugey (1) wnnuolo sejedosiyy

[ T 1T H R TR ‘qeIyos ansaduwies wniop |

I T B AT T 10110 Elei0jod aualis
T T - esoqing god
.., A —
L AL e AseQ () ewnuew eueinqo]

L A S A 7 snioydoiyoe susoyo0dAH

T YT T S S Y R S T ST -0 (*ssNO) siieuOZLIOY SNoIGWIN




208

TABLE 2 - a) Cardamino hirsutae-Stachyetum arvensis ass. nova; b) Geranio purpurei-Cardaminetum
graecae ass. nova; c) Erophilo vernae-Sedetum hispanici ass. nova.

Association a a a a a b b b b b b b b c c c c c c
Number of relevés 1 2 3 4 5 6 7 8 9 10 M1 12 13 14 15 16 17 18 19
Height (dam) 25 25 25 25 25 90 90 90 90 90 90 90 90 120 120 145 110 110 140
Plot size (m2) 2 2 3 2 3 1 1 1 12 1 2 1 1 1 1 1 1 1
Cover (%) 80 80 80 80 80 90 80 80 90 90 80 80 90 70 80 90 80 90 90

Char. Association

Stachys arvensis L. 2 3 2 2 1

Sedum stellatum L. 3 2 1 2 2

Cardamine graeca L. . . . . . 4 3 4 4 3 3 2 3

Sedum hispanicum L. 1 1 2 2 + . . . . . . . . 3 3 4 3 2 3
Char. Valantio muralis-Galion muralis and Geranio-Cardaminetalia hirsutae

/l:\lree;/l::gf)psis thaliana (L.) + 2 1 1 2 1 o+ ) 1 1 + 2 1 . 1

Geranium purpureum Vill. 2 1 2 2 2 4 3 4 4 3 3 2 3 2 2

Geranium lucidum (L.) + 1 2 2 1 1 + 1 1 + + 2 1 . 1

Cardamine hirsuta L. 2 2 1 1 2 1 1 + 1 2 1 1 2

Myosotis ramosissima Rochel . + 1 1 + 1 . + o+ . + . . 1 + . + o+
Fumaria capreolata L. . . . . . 2 o+ 1 + o+ 2 1

Eopilavema(L)Cheval. e 1 2
ggr?tranthus calcitrapa (L.) P 1 1 +

Sedum rubens L. . . . . . . . . . . . . . 1 + . 2 . 2
Arenaria leptoclados Guss. . + 1 1 +

Parietaria lusitanica L. . 1 2 + 2

Arabis verna (L.) R. Br. . . . . . . . . . . . + 1 . . . +
Campanula erinus L. 1 + +

Galium murale (L.) All. + . +

Char. Stellarietea mediae

Veronica arvensis L. 1 + 1 2 1 . . . . . . . . + . 1 3 2 +
Bromus madritensis L. 2 1 + 1 1 1 . + 1 1 . 1

Stellaria media (L.) Vill. . . . . . 2 3 2 2 2 3 2 2

Senecio vulgaris L. 2+ . 1 + . . . . . . . . + o+

Sonchus oleraceus L. 2 + 1 1 +

Euphorbia peplus L. 1 2 2 1 2

Medicago hispida Gaertn. 1 + 1 1

Mercurialis annua L. . . . . . . 1 1 . 1 . +
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TaBLE 2 - a) Cardamino hirsutae-Stachyetum arvensis ass. nova; b) Geranio purpurei-Cardaminetum
graecae ass. nova; c) Erophilo vernae-Sedetum hispanici ass. nova. (continued)

Association a a a a a b b b b b b b b c c c c c c
Number of relevés 1 2 3 4 5 6 7 g8 9 10 11 12 13 14 15 16 17 18 19
Height (dam) 25 25 25 25 25 90 90 90 90 90 90 90 90 120 120 145 110 110 140
Plot size (m2) 2 2 3 2 3 1 1 1 1 2 1 2 1 1 1 1 1 1 1
Cover (%) 80 80 8 8 8 90 8 8 9 9 8 8 90 70 80 90 80 90 90
Scrophularia peregrina L. 1 . +

Bromus tectorum L. . . . . . . . . . . . . . . . + . . 2
Galium aparine L. . . . . . . . . . . . . . 1

Other species
Geranium dissectum L. . . . . . 2 1 2 2 2 1 1 +

Rumex buchefalophorus L. 3 2 2 1 1

Poa bulbosa L. . . . . . . . . . . . . . 1 1 . 1 2 1
Vulpia myuros (L.) Gmel. . . . . . + 1 1 . . . +

Galium divaricatum Lam. . . . . . . . . . . . . . . . + 1 + 1
Trifolium cherleri L. 1 + . +

Trifolium stellatum L. 2 + . . +

Cerastium semidecandrum L. . . . . . . . . . . . . . . . + o+ 1
Herniaria glabra L. ssp. ne- 1 . .
brodensis Jan ex Nyman . : ) : : : ) ) ! : ! : : : :

Sedum tenuifolium DC. . . . . . . . . . . . . . . . . 2 o+ o+
Vulpia ciliata (Danth.) Link . . . . . . . . . . . . . 1 1 +

Sicilia

Rel. 1-5 Piano delle Immacolatelle (Etna), 27/2/1994
Rel. 6-13 Valle S. Giacomo (Etna), 7/5/1994

Rel. 14-15 Piano dei Grilli (Etna), 20/5/1995

Rel. 16 Monte Intraleo (Etna), 9/6/1992

Rel. 17-18 Monte Maletto (Etna) 16/6/1992

Rel. 19 Monte Spagnolo (Etna) 16/6/1992
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TABLE 3 - a) Sedo stellati-Campanuletum dichotomae ass.nova; b) Saxifrago tridactylitis-Hornungietum

petraeae ass. nova.

© N O o o o o

12
14
14
15
15
15
16

12
12
13
13
13
15
16
17
17
17

Association
Number of relevés
Height (dam)

Plot size (m2)
Cover (%)

Slope (°)

Exposure

Char. and Diff. Association
Sedum stellatum L.
Campanula dichotoma L.

Linaria reflexa (L.) Desf. var.
castelli Nicotra

Hornungia petraea (L.) Rchb.
ssp. petraea

Saxifraga tridactylites L.

Char. Valantio muralis-Galion muralis and Geranio-Cardaminetalia hirsutae

Valantia muralis L.
Campanula erinus L.
Galium murale (L.) All.
Theligonum cynocrambe L.
Parietaria lusitanica L.
Veronica cymbalaria Bodard

Cardamine hirsuta L.

Erophila verna (L.) Chevall. ssp.

verna
Geranium purpureum Vill.
Arabis verna (L.) R. Br.
Geranium lucidum L.
Sedum rubens L.

Draba muralis L.

Arenaria leptoclados Guss.

Centranthus calcitrapa (L.) DC.

Char. Stellarietea mediae
Mercurialis annua L.
Capsella rubella Reuter
Euphorbia peplus L.
Bromus madritensis L.
Galium verrucosum Hudson
Bromus sterilis L.

Stellaria apetala (L.) Vill.
Fumaria agraria Lag.
Sonchus oleraceus L.
Fumaria gaillardotii Boiss.

Senecio vulgaris L.

a a a a a a a a a a a b b b b b b
2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18
8 18 17 21 10 16 25 10 9 9 177 110 112 112 114 114 109
15 5 5 10 10 5 5 15 10 10 5 05 05 05 05 1 0,5
30 3 3 3 35 30 30 25 30 30 40 60 70 70 80 60 60
90 90 90 90 90 90 90 90 90 90 90 - - - - - -
NE NNE NE SSE S O SO SE S SE E N - - - - - -
+ 1 1 2 + 1 + 2 1 2
2 2 1 1 2 1 + 2
+ 1 + + + + + +
1 2 3 1 2 1
2 2 2 3 2 1
1 2 + + 1 + + 1 1 + 1 1 + 1 + 1
2 1 + 1 2 2 1 1 2 1 1 + + +
+ + 1 2 1 2 3 2 1 + 1 + +
+ 1 + + 2 1 2 1 + + 2
1 1 + 1 + + 1 1 + 1 +
+ + + + 1 1 + + 2
1 + + o+ 2 2 1 1 + 2
1 2 2 2 + 2
+ + + + + +
1 2 2 +
+ + + +
1 1 +
+ +
+ + +
+ +
+ 1 2 2 1 1 1 1 + 2
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TABLE 3 - a) Sedo stellati-Campanuletum dichotomae ass.nova; b) Saxifrago tridactylitis-Hornungietum

petraeae ass. nova. (continued)

Association
Number of relevés
Height (dam)

Plot size (m2)
Cover (%)

Slope (°)

Exposure

Other species
Hypochoeris achyrophorus L.

Bituminaria bituminosa (L.) C.H.
Stirt.

Lamarckia aurea (L.) Moench
Galium aparine L.

Sideritis romana L.

Sedum tenuifolium Sm.
Lobularia maritima (L.) Desv.
Sedum dasyphyllum L.
Rumex bucephalophorus L.
Hyoseris radiata L.

Trachynia distachya (L.) Link
Misopates orontium (L.) Rafin.
Parietaria judaica L.
Phagnalon saxatile (L.) Cass.
Bidens bipinnata L.

Aira cupaniana Guss.
Sherardia arvensis L.
Achyranthes sicula (L.) All.
Catapodium rigidum (L.) Hubbard

Ceterach officinarum DC.

a a
1 2
23 18
20 15
30 30
90 90
NE NNE

+ 1

1 +

+ 1

+

+ +
+

+ +

+

+ +

a a
3 4
18 17
5 5
30 35
90 90
NE SSE
1 1
+ 1

+

+

+ +
+
+

+

+

+ +

21
10
30
90

10

35
90

25

30
920
SE

10
15
25
920

10

10
30
920
SE

13
110
0,5
60

14
112
0,5
70

15
112
0,5
70

114
0,5
80

b b

17 18
114 109
1 0,5
60 60
1 1

Rel.1-3: Taormina (NE-Sicily), 2/6/1996

Rel.4-5: Fiumedinisi (NE-Sicily), 3/6/1996
Rel..6-7: Stone-wall near Mongiuffi-Melia (NE-Sicily), 14/4/1996

Rel.8: Tipoldo, (NE-Sicily) 17/9/1995.
Rel. 9: Grotte (NE-Sicily) 3/5/1996.

Rel.10-11: Sparagona, near S. Teresa di Riva (NE-Sicily), 14/4/1996.
Rel.12: Stone-wall near Scifi (NE-Sicily), 14/4/1996.

Rel.13-18: Rupestrian ledges above Mandanici (NE-Sicily), 17/4/1996.
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TABLE 4 - a) Minuartio mediterraneae-Arenarietum leptocladi ass. nova; b) Bupleuro semicompositi -
Hornungietum procumbentis ass. nova; ¢) Rhodalsino geniculatae- Umbilicetum horizontalis ass. nova.

Association a a a a a b b b b c c [¢ c
Number of relevés 1 2 3 4 5 6 7 8 9 10 11 12 13
Height (dam) 20 20 15 15 15 25 25 25 25 10 10 10 10
Plot size (m2) 1 1 1 0,6 1 1 1 08 05 1 1 2 1
Cover (%) 70 80 70 60 60 60 50 60 60 50 60 60 50
Char. Association

Arenaria leptoclados Guss. 2 1 2 2 1

Minuartia mediterranea (Link) K. Maly 1 + . + +

Hornungia procumbens (L.) Hayek . . . . . 3 2 2 3

Bupleurum semicompositum L. . . . . . + + +

Umbilicus horizontalis (Guss.) DC. 3 2 2 1
Sedum stellatum L. 2 2 2 3
Sedum rubens L. 2 1 1 2
Rhodalsine geniculata (Poiret) Williams 1 3 2 1
Char. Valantio muralis-Galion muralis and Geranio-Cardaminetalia hirsutae

Theligonum cynocrambe L. + 1 1 . + . . + 1 . + + 1
Geranium purpureum Vill. 3 3 3 2 2 1 + 1 2 1 + 1

Galium murale (L.) All. . + . + + 1 + 1 1 . . + +
Parietaria lusitanica L. + 3 1 2 + + + . +

Centranthus calcitrapa (L.) DC. + . 2 2 2 . + 1 . . . +
Valantia muralis L. . . . . + 2 1 2 2

Cardamine hirsuta L. . . . . . + 1 . 1 + +

Torilis nodosa (L.) Gaertn. . . . . . 1 2 2

Campanula erinus L. . . . + +

Char. Stellarietea mediae

Stellaria media (L.) Vill. 3 2 + + 1 . 2 + 1 + + 2 1
Geranium molle L. . . + + + . . 1 . 1 2 1 +
Fumaria officinalis L. . . 1 + 1 . + + . 1 + 1
Euphorbia peplus L. . + + . + . + . 1 . + +
Chenopodium murale L. . . . . . . . . . 1 + 2 1
Senecio vulgaris L. . . + . . . + + . . . . +
Urospermum picroides (L.) Scop. + 2 . . . 1 +

Urtica membranacea Poiret . . + + 1 . . +

Succowia balearica (L.) Medicus . . . . . . . . . 1 1 1
Lamium amplexicaule L. . . + . +

Lolium rigidum Gaudin . . 1 . +

Solanum nigrum L. . . . . . . . . . . 1 +
Bromus madritensis L. . +

Other species

Senecio leucanthemifolius Poiret 1 1 1 2 1 + 1 2 1 1 2 1 2

Silene colorata Poiret 1 1 2 2 + + 1 . 1

Rumex bucephalophorus L. . . 2 1 2 + + . +
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TABLE 4 - a) Minuartio mediterraneae-Arenarietum leptocladi ass. nova; b) Bupleuro semicompositi -
Hornungietum procumbentis ass. nova; c) Rhodalsino geniculatae- Umbilicetum horizontalis ass. nova.
(continued)

Association a a a a a b b b b c c c c
Number of relevés 1 2 3 4 5 6 7 8 9 10 1" 12 13
Height (dam) 20 20 15 15 15 25 25 25 25 10 10 10 10
Plot size (m2) 1 1 1 0,6 1 1 1 08 05 1 1 2 1
Cover (%) 70 80 70 60 60 60 50 60 60 50 60 60 50

Other species (Continued)

Lobularia maritima (L.) Desv. 1 1 . + + . . +
Polycarpon tetraphyllum L. + . +

Hypochoeris achyrophorus L. . . + . +

Lagurus ovatus L. . + . . . . . . +
Vulpia fasciculata (Forssk.) Fritsch . . 1 1

Sardegna

Rel. 1-2: Dune di Bugerru (SW-Sardinia), 24/04/1989
Rel. 3-5: Portixeddu (SW-Sardinia), 24/04/1989

Rel. 6-9: Porto Pino (SW-Sardinia), 26/04/1989

Rel. 10-13: Baia di Chia (SW-Sardinia), 26/04/1989

TABLE 5 - a) Malcolmio flexuosae-Parietarietum creticae ass. nova; b) Crepido insularis-Cerastietum
comati ass. nova; c) Sedo delici-Saxifragetum hederaceae ass. nova.

Number of relevés 1 2 3 4 5 6 7 8 9 10 1 12 13 14
Height (dam) 1 1 1 1 1 60 60 70 70 70 72 65 65 65
Plot size (m2) 11 1 1 1 1 050505 1 1 2 2 1
Cover (%) 80 70 70 50 70 100 100 80 90 100 100 60 50 60

Char. Association

Malcolmia flexuosa (Sm.) Sm. 3 3 2 +
Sedum litoreum Guss. 3 3 2 1
Parietaria cretica L. 2 1 2 2 3

Cerastium comatum Desf. . . . . . 2 3 2 2 3 2

Crepis hellenica Kamari ssp. insularis
Kamari

Saxifraga hederacea L. . . . . . . . . . . . 3 3 2

Sedum delicum ( Vierh. ) Carlstrém . . . . . . . . . . . 2 1 2

Char. Valantio muralis-Galion muralis and Geranio-Cardaminetalia hirsutae

Galium murale (L.) All. + + 1 + + 3 2 1 3 2 2 o+ +
Erophila praecox (Steven) DC. + 2 1 1 2 2 2 +
Parietaria lusitanica L. . . . . . 1 2 2 2 2 + 1 2
Campanula erinus L. . . 1 + + 1 + . + 2 +

Geranium purpureum Vill. 1 1 2 1 1 + + . +
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TABLE 5 - a) Malcolmio flexuosae-Parietarietum creticae ass. nova; b) Crepido insularis-Cerastietum
comati ass. nova; c) Sedo delici-Saxifragetum hederaceae ass. nova. (continued)

Number of relevés 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Height (dam) 1 1 1 1 1 60 60 70 70 70 72 65 65 65
Plot size (m2) 1 1 1 1 1 1 05 05 05 1 1 2 2 1

Cover (%) 80 70 70 50 70 100 100 80 90 100 100 60 50 60

Char. Valantio muralis-Galion muralis and Geranio-Cardaminetalia hirsutae (Continued)

Theligonum cynocrambe L. . . . . . . + 2 + 1 . 1 1 1
Arabis verna (L.) R. Br. . . . . . + . . + + 2 + 2
Cardamine hirsuta L. . . . . . . . 1 + . 1 + + 1
Arabidopsis thaliana (L.) Heynh. . . . . . . 1 1 + . + + . 1
Geranium lucidum L. . . . . . . . + . + 1 + 1 +
Valantia hispida L. 1 2 2 2 1

Valantia muralis L. . . . . . + . . + + + . 1
Arenaria leptoclados Guss. . . . . . . . . . . . 1 2 1

Char. Stellarietea mediae

Stellaria media (L.) Vill. 2

Senecio vulgaris L. . . . . . 1

Lophochloa cristata (L.) Hyl. . . . . + +
+

+ o aN
+
+ o+ o+ -
+

Papaver dubium L.
Capsella bursa-pastoris (L.) Medicus . . . . . + o+ . +
Urospermum picroides (L.) Scop. . . . . . + . . + . +
Sonchus oleraceus L. . . + +

Bromus madritensis L. . . + . +

Euphorbia peplus L. . . . +

Other species
Sedum litoreum Guss. 3 3 2 1 2
Ceterach officinarum DC.

w
N
N
N

+
+
+

Leontodon hispidus L.

+ o+

Filago eriocephala Guss.

+ DN O+ W
N
+

+ A A oW

Umbilicus horizontalis (Guss.) DC.
Galium setaceum Lam. . . . . . . . . . . . 1 2 1
Crepis capillaris (L.) Wallr.
Poa bulbosa L.

Papaver hybridum L.
Anthemis chia L.

+ = o+ o+
+
+

Linaria pelisseriana (L.) Miller
Sedum rubens L. . . . . . . . . + +
Anogramma leptophylla (L.) Link . + 1

Cheilantes acrostica (Balbis) Todaro . 1

Plantago coronopus L. . . . +

REL. 1-5: Greece, shady walls in Rhodos town (Rhodos), 26/08/1989
REL. 6-14: Greece, Mt. Zeus (Naxos), Mesozoic limestones, 11/06/1995
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TABLE 6 - a) Sileno decipientis-Ceratocephaletum falcatae ass. nova; b) Veronico politae-Galietum
samuelsonii ass. nova.

Association a a a a a a b b b b b
Number of relevés 1 2 3 4 5 6 7 8 9 10 M
Height (dam) 94 94 94 94 94 94 101 101 101 101 101
Plot size (m2) 1 1 2 1 1 1 1 1 1 1 1
Cover (%) 40 60 50 50 50 60 80 70 60 70 60

Char. Association

Sedum rubens L.
Ceratocephala falcata (L.) Pers.
Erophila minima Meyer

+ A A w
+ N+ W
+ o+ o ow

N N+ N
N = N =

Silene decipiens Barcelot

Galium samuelssonii Ehrend.
Veronica polita Fries
Taraxacum cyprium Lindb.

+ N NN
A A Ao w
+ o+ N
=+ NN
+ 2N W

Arabis aucheri Boiss.

Char. Valantio muralis-Galion muralis and Geranio-Cardaminetalia hirsutae

+
N

Arabis auriculata Lam. 1 2 1 1
Myosotis ramosissima Rochel + . . . +
Galium murale (L.) All. . + 1 . . 1
Erophila verna (L.) Chevall.

Cardamine hirsuta L.

N S

Theligonum cynocrambe L.

+ 2 o+ 4+
-+ + N+
+ o+ o+ N -

Rhagadiolus edulis Gaertner
Geranium purpureum Vill. . . + . +
Arabidopsis thaliana (L.) Heynh. . . . . . . . + . +

Char. Stellarietea mediae

Biscutella didyma L. . . + 1 1 . + 1 + . +
Geranium molle L. . + + . . + . + + +
Carduus getulus Pomel . + 1 1 + +

Senecio vulgaris L. . . . . . . + + . 1 +
Lamium amplexicaule L. . . . . . . + . + + +
Sisymbrium erysimoides Desf. . + + . 1 +

Calepina irregularis (Asso) Thel. . . . . . . + . + +
Capsella bursa-pastoris (L.) Medicus . . . . . . + . + +
Avena wiestii Steudel + + . 1

Stellaria cupaniana (Jordan & Fourr.) Beguinot . . . . . . + . +

Other species

Alyssum strigosum Banks & Solander
Clypeola jonthlaspi L.

Lamarckia aurea (L.) Moench

+ o+ o+ 4
N
N

A a4

Senecio vernalis Waldst. & Kit.
Romulea columnae Sebast. & Mauri . . . . . . 1 + . + +
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TABLE 6 - a) Sileno decipientis-Ceratocephaletum falcatae ass. nova; b) Veronico politae-Galietum
samuelsonii ass. nova. (continued)

Association a a a a a a b b b b b
Number of relevés 1 2 3 4 5 6 7 8 9 10 M
Height (dam) 94 94 94 94 94 94 101 101 101 101 101
Plot size (m2) 1 1 2 1 1 1 1 1 1 1 1
Cover (%) 40 60 50 50 50 60 80 70 60 70 60

Other species

Carrichtera annua (L.) DC. . + . . 1 +

Astragalus sanctus Boiss. + . + +

Ranunculus ficaria L. . . . . . . 1 + . +
Silene colorata Poiret . . + +

Cynosururs callitrichus Barbey . + +

Rel. 1-5: Israel, Negev Highlands (Naal Eloth), limestones, 27/03/1989
Rel. 6-11: Israel, Odem forest (near Masaada), basaltic rocks, 04/04/1989



