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ABSTRACT
Phythogeographic analysis of Slovenia

On the basis of the flora and vegetation and phytogeo-
graphical areas of Slovenia, we wanted to determine as ob-
jectively as possible the distribution of plant provinces, with
an emphasis on the Illyrian province, which is characteristic
of Slovenian territory. In the phytogeographical analysis of
Slovenia we defined a new, pre-Noricum-Slovenian floral
province. Five floral provinces in Slovenia are thus now
known: Alpine province of the Alpine-High-Nordic region
and Central European, Illyrian, Illyrian-Adriatic and Pre-
Noricum-Slovenian floral provinces of the Euro-Siberian-
North American region.
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Fitogeografska oznaka Slovenije

Na osnovi flore in vegetacije ter fitogeografskih obmocij
Slovenije smo Zeleli ¢imbolj objektivno opredeliti razsirje-
nost rastlinskih provinc s poudarkom na ilirski provinci, ki
je znacilna za slovensko ozemlje. Pri fitogeografski analizi
Slovenije smo izdvojili (opredelili) novo, prenorijsko-sloven-
sko rastlinsko provinco. Tako je v Sloveniji zdaj znanih pet
rastlinskih proving, in sicer: alpska provinca alpsko-visoko-
nordijske regije ter srednjeevropska, ilirska, ilirsko-jadran-
ska in prenorijsko-slovenska rastlinska provinca evrosibir-
sko-severnoameriske regije.
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1 INTRODUCTION

In 1969, M. WRABER (1969) developed a phytogeo-
graphical division of Slovenia into six areas, on the
basis of the then knowledge of forest vegetation: Al-
pine, pre-Alpine, Dinaric, pre-Dinaric, sub-Mediterra-
nean and sub-Pannonian phytogeographical areas.
With new knowledge of the vegetation of Slovenia and
consideration of the flora, the phytogeographical re-
gions were subdivided into lower units - districts, and
the boundaries or delimitation between the areas were
supplemented or adjusted, especially between the Al-
pine and pre- Alpine areas. At the same time, the au-
thors’ desire was to set these phytogeographical units
in the appropriate, standardly valid plant provinces,
which was also done (ZupPaNCIC et al., 1987).

In connection with the occurrence of flora, or in-
dividual species, that are exclusively or mostly present
in a particular phytogeographical area and in a par-
ticular district, we wanted to confirm the correctness
of the delimitation or boundaries of a particular area
or district. Based on maps of species distribution in the
Materials for the Atlas of flora of Slovenia (JoGAN et
al., 2001) and data from the FloVegSi database (T.
SELISKAR et al., 2003), in a simplified way with a lattice
of phytogeographical areas and districts using select-
ed/defined diagnostic species, we established exclusive
or mostly present flora for an individual phytogeo-
graphical area or subordinate phytogeographical unit
(district). Diagnostic species were defined as: (i) exclu-
sively or predominantly present species (such that
occur exclusively in only one area); and (ii) mainly pre-
sent species (such as those that are mainly widespread
in only one region and only a few individual sites in a
few other areas). The simple way of determining the
presence of flora is merely relative, with certain devia-
tions, such as in the frequency of a taxon quantitative-
ly undefined on the map of distribution of species,
subspecies, varieties: the sign of presence of a species
in a quadrant may mean the occurence/presence of
one or more sites of the species, or the occurrence of
multiple instances of the plant or only one individual.
Nevertheless, the information is sufficiently clear and
useful. In addition to taking into account the currently
known Slovenian distribution of a taxon, we used its
broader (terrestrial) chorological affiliation (geoele-
ment, floral element) and biological form. These ele-
ments show the biological and ecological conditions in
relation to the living conditions in which the plant
thrives.

The discussion is divided into two chapters. In the
first chapter, we determine the frequency of plant spe-
cies in phytogeographical areas or districts, which is
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the basis for the second chapter on the division of Slo-
venia into floral provinces. In addition to the flora,
vegetation and the existing phytogeographical division
of Slovenia, we also took into account the publications
of the most relevant botanists - phytogeographers from
the earlier period, whose work is directly or indirectly
related to Slovenia, such as: AbpamMovi¢ (1906), BECk
(1907, 1908, 1913), HAYEK (1907, 1923); HORVAT (1954,
1962), HORVATIC (1957, 1963), MAYER (1946, 1950, 1951,
1952, 1953, 1960), MEUSEL et al. (1965), M. WRABER
(1969), S0 (1961), POCS (1960), KARPATI (1966). We
also took into account the work of botanists and phy-
togeographers from recent decades, such as Nada
PRAPROTNIK (1987), TrRINAJSTIC (1976, 1986, 1995),
SuGaR (1984, 1995 with colleagues), MARINCEK (1994),
Ko$ir (1975) and ZupaNCIC and colleagues (1987,
1995).

The first coordinating works for defining and con-
necting phytogeographical areas with standard plant
provinces were already established in the nineties of
the last century (ZurPaNCIC et al., 1987, 1995). We have
devoted ourselves thoroughly to the problem in the
present discussion.

The first reconciliation of WRABER’s (1969) phyto-
geographical regions with standard plant provinces
was based primarily on forest or potential natural veg-
etation, and it had a more modest floristic basis
(ZupPANCIC et al., 1987). We encountered great difficul-
ties in this reconciliation, especially in defining and
delineating in the transalpine region of north-eastern
Slovenia (Prekmurje, Prlekija), where a special Drava-
Mura district was envisaged. In addition, at that time
we were convinced that four regions were represented
in Slovenia: in addition to the Euro-Siberian-North
American and Alpine-High-Nordic, the Mediterrane-
an and Pannonian-Pontic regions. In the last analysis
(SuGAR et al., 1995), it appeared that the last two re-
gions do not exist in Slovenia, because we are unable to
identify appropriate diagnostic species for them or
they do not exist at all (e.g., for the Pannonian-Pontic
region). We found out that Mediterranean evergreen
vegetation and flora is fragmentarily present on only
few square meters at Osp, Stena nad Dragonjo and on
the Strunjan cliff. This discussion gives greater stress
to the floral basis, i.e., the distribution of species and
findings of older authors - phytogeographers (Ada-
movi¢, Beck, Hayek, etc.). Our aim is to show, as rea-
listically as possible, in connection with natural geo-
graphical features, the phytogeographical division of
Slovenia into plant provinces. In particular, we were
interested in the extent of the Illyrian floral province,
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which is a speciality of our country: it stretches from
the southeast of the Balkan Peninsula and ends more
or less here, or even slightly towards the northeast.
Today, 32 districts are recognised in Slovenia, in
six phytogeographical areas, and five plant provinces

in two floral regions. The occurrence of the fifth prov-
ince — pre-Noricum-Slovenian - is foreseen for the ter-
ritory of northeastern Slovenia and will be distin-
guished (delimited) from the Central European pro-
vince.

2 FREQUENCY AND OCCURENCE OF PLANT SPECIES IN PHYTOGEOGRAPHIC
AREAS OF SLOVENIA

Slovenia is divided into 6 phytogeographic areas: Al-
pine, pre-Alpine, Dinaric, pre-Dinaric, sub-Mediterra-
nean and sub-Pannonian (M. WRABER 1969). An up-
grading of the phytogeographic areas of Slovenia de-
termined lower phytogeographic units, such as prov-
inces, sectors, subsectors and the lowest unit, districts
(ZUPANCIC et al. 1987, ZUPANCIC & ZAGAR 1995). We
were interested in how many plant species with sub-
species grow exclusively in a single phytogeographic
area or in individual districts of one or another phyto-
geographic area.

From 3192 (JoGAN et al. 2001) to around 3450 tax-
ons or even more (T. SELISKAR et al. 2003, MARTINCIC
et al. 2007) are recorded today in Slovenia. This takes
into account all taxons, not just autochthonous spe-
cies. For this kind of research, we used the published
list of plant species of JogaN et al. (2001), which is al-
ready somewhat obsolete, in terms of both number and
nomenclature of taxons. In relation to the actual desig-
nation of taxons, we used the most recent plant key
(MARTINCIC et al. 2007) and the computer program
FloVegSi (T. SELISKAR et al. 2003).

Each phytogeographic area has some special plant
species that only thrive in that specific phytogeograph-
ic area. The aforementioned settlement of a specific
plant in only one phytogeographic area conditions its
phytogeographic distribution, together with specific
ecological conditions, such as climate or mezzo- and
microclimate, geological base, relief, exposure, altitude,
morphology of the terrain, soil, as well as anthropolog-
ical influences and more. Research has shown that the
sub-Mediterranean and Alpine phytogeographical
areas are floristically richest. The cause is probably the
pronounced climatic and geological-morphological
conditions. In the Alpine phytogeographic area, it is
cold, fairly damp, with an alpine-continental climate
with varied orographic and relief forms. The sub-Med-
iterranean phytogeographic area is warm, less moist,
humidity is present above all in autumn and partially
spring, and there are often summer droughts with oc-
casional extreme high temperatures. It is a hilly world,
although the relief is richly broken. Carbonate and sili-

cate geological bases alternate in both phytogeographic
areas. One would expect numerous plant particularities
in the sub-Pannonian area but it is already known from
floristic research that the region is impoverished with
Pannonian-Pontic species. There is no explicit sub-
Pannonian, let alone Pannonian continental climate in
Slovenia. We are only on the edge of the sub-Pannonian
phytogeographic area, which is not settled by explicitly
Pannonian-Pontic species. The Slovene Dinaric and
pre-Dinaric areas are particularities on a European
scale. They extend from the southeast to the northwest,
from the Kolpa to the Soc¢a above the sub-Mediterrane-
an area. The Dinaric area is orographically varied, for
the most part carbonate, damp under the influence of
an Atlantic climate. The pre-Dinaric area is similarly
for the most part carbonate, hilly, with a continental
climate. The areas are floristically rich, full of Dinaric-
Balkan floristic particularities. Both areas have few
species that grow (thrive) exclusively in the Dinaric or
pre-Dinaric phytogeographic area. One cause is the in-
terweaving of Dinaric-Balkan or southeast European-
Illyrian species between the two phytogeographic areas.

There are a great many fewer plant species that
thrive exclusively in districts. There are simply no such
species in some districts, e.g., in few districts of the
pre-Dinaric phytogeographic area, where there are
none of them in three of eight districts, or in the Al-
pine area, where there are very few in three of nine
districts or in the Dinaric area where there are none in
one of four districts. Districts in other phytogeograph-
ic areas are more or less rich with their own plant spe-
cies. The floristically richest are the Koper-Savrinija
(180), Ptuj (Drava-Mura) (58), Karst-Vipava (57), Kran-
jska (48) and Stajerska-Korogka (37) districts.

What does the number of species in individual
phytogeographic areas or in their districts mean?

The richness of flora in individual phytogeographic
areas or in their districts certainly means or confirms

that these phytogeographic units are justified and well
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chosen; it indicates their floristic and ecological par-
ticularity. These species can be classified among diag-
nostically important species or even among character-
istic or distinguishing species, as a supplement to al-
ready chosen or established characteristic species of a
particular phytogeographic area. The Alpine phytoge-
ographic area is recognised by its particular cryophil-
ous species, such as the endemics Campanula x vrta-
censis, P. alpinum subsp. victoris, Nigritella kossutensis
and N. ravnikii or sub-endemics, e.g., A. tauricum
subsp. hayekianum, A. tauricum subsp. tauricum, A.
tauricum subsp. latemarense, Campanula zoysii, Ceras-
tium julicum, Festuca calva, F. laxa, Gentiana froelichii,
Heracleum austriacum subsp. siifolium, Leucanthe-
mum lithopolitanicum, Nigritella lithopolitanica, N.
widderi, N. archiducis-joannis, Papaver alpinum subsp.
ernesti-mayeri, Pedicularis elongata subsp. julica, Saxi-
fraga hohenwartii, Scorzoneroides crocea etc.

The sub-Mediterranean area is marked by thermo-
philous sub-Mediterranean and Mediterranean spe-
cies, which are not found in other phytogeographic
areas, e.g., Asparagus maritimus, Cistus salviifolius,
Colutea arborescens, Coronilla cretica, Euphrasia mar-
chesettii, Osyris alba, Rubia peregrina, Smilax aspera,
Viburnum tinus, or some quite rare woody species in
Slovenia, such as: Celtis australis, Pistacia terebinthus
and Quercus ilex. In addition to the enumerated spe-
cies, some (sub)endemics also appear in the sub-Medi-
terranean region, namely: Alyssum montanum subsp.
montanum, Campunula marchesettii, Hieracium dragi-
cola, Knautia drymeia subsp. tergestina, Moehringia
tommasinii, Ranunculus pospichalii etc.

The Dinaric phytogeographic area is floristically
rich but modest in terms of particularities or species
growing exclusively or predominantly in this area.
Four Slovene endemics thrive here: Hladnikia pasti-
nacifolia, Primula carniolica with the hybrid Primula x
venusta and Ranunculus wraberi. Dinaric-Balkan spe-
cies that occur exclusively in the Dinaric area arrived
here from the southeast, namely: Cerastium dinaricum,
Edraianthus graminifolius, Festuca bosniaca, Helian-
themum rupifragum, Polygala croatica, Thymus bal-
canus, which, with the endemics, excellently define the
Slovene Dinaric phytogeographic area.

The sub-Pannonian phytogeographic area, which
is on the extreme westerly sub-Pannonian rim, does
not have explicitly Pannonian-Pontic species. The ma-
jority of these are generally widespread species of the
Pannonian region but which do not reach our other
phytogeographic areas, namely: Daphne cneorum
subsp. arbusculoides, Epipactis nordeniorum, Gagea
spathacea, Moenchia mantica subsp. caerulea, Myosotis
laxa, Papaver dubium, Potentilla supina, Pulmonaria
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mollis, Pulsatilla grandis, Veronica triphyllos, Viscum
laxum etc. In the Slovene sub-Pannonian phytogeo-
graphic area some generally widespread species occur
more frequently and in larger numbers than in other
phytogeographic areas of Slovenia, whereby they give a
particular seal to the Slovene sub-Pannonian area,
namely: Chenopodium rubrum, Cynosorus echinatus,
Epipactis voethii, Omphalodes scorpioides, Scirpus radi-
cans, Trifolium pannonicum etc.

The River Mura and its tributaries have created
oxbows, backwaters, standing water; in places artificial
lakes have been formed by the abandonment of gravel
pits, or fishponds have been created, individual ones of
which have been abandoned. A special riverine, swamp
or wetland flora has developed on these water surfaces,
typical of the Slovene sub-Pannonian phytogeographic
area. Such plants include: Cyperus michelianus, Montia
fontana, Marsilea quadrifolia, Nymphoides peltata,
Potamogeton obtusifolius, Typha minima, Stratiotes
aloides, Wolffia arrhiza. Some species also occur else-
where in ecologically similar wetland habitats, in other
phytogeographic areas, although they are frequent and
more constant in the sub-Pannonian region: Cyperus
glomeratus, Lemna trisulca, Scirpus radicans, Typha
laxmanii etc. All the enumerated species can be con-
sidered more or less diagnostic species of the Slovene
sub-Pannonian phytogeographic area.

The pre-Alpine phytogeographic area is not as rich
as the Alpine area in plant species that thrive exclu-
sively in it. Only some interesting plants are present,
including the endemics Leontodon berinii, Moehringia
villosa, Ranunculus thora f. pseudoscutatus, R. aesoti-
nus and Saxifraga paradoxa and the protected species
Gladiolus imbricatus, Daphne cneorum subsp. cneo-
rum, Liparis loeselii, Lycopodiella inundata etc. In ad-
dition to the enumerated, the following species are in-
teresting: Cirsium waldsteinii, Diphasiastrum alpinum,
Euphorbia triflora subsp. kerneri, Poa carniolica, Prim-
ula veris subsp. canescens, Woodsia ilvensis, which are
more or less reliably ranked among diagnostically im-
portant species of the Slovene pre-Alpine phytogeo-
graphic region. The majority of the enumerated spe-
cies arrive here from the west. One could probably find
some other interesting and rare species that mark the
Slovene pre-Alpine region.

The pre-Dinaric phytogeographic area is the poor-
est in exclusive plant species, although it is floristically
rich. A smaller selection of flora nevertheless marks
this phytogeographic area, despite the fact that some of
the mentioned species individually thrive in the Di-
naric, sub-Mediterranean or even pre-Alpine phyto-
geographic areas. Constant, growing exclusively or
mainly in the pre-Dinaric phytogeographic area, are:
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Acer obtusatum, Aconitum variegatum subsp. nasutum,
A. vitosanum, Asplenium trichomanes subsp. pachyrha-
chis, Dianthus giganteus subsp. croaticus, Erysimum
carniolicum, Fumaria officinalis subsp. wirtgenii, and
Rosa blondaeana.

The majority of the districts of the phytogeo-
graphic areas have their own growing species, as is
evident from Tables 1 and 2. However, some districts
do not have them or very few of them: such as the
Southeast Alps district and Primorje-Julian Alps dis-
trict in the Alpine phytogeographic region, Krim-
Mokrica-Gotenica district in the Dinaric phytogeo-
graphic area and West Dolenjska, Notranjsko, Polhov
gradec, Ig, Bohor-Kum and Central Dolenjska districts
in the pre-Dinaric phytogeographic area. However,
species from other phytogeographic areas have arrived
in these districts, which one would not expect here.
They thus give these districts a specific floristic and
ecological seal or difference that justifies their exist-
ence. A clear example is the Ig district, in which there
are some Alpine and numerous Dinaric species. Alpine

species characterise the particularity of the district.
Because of the presence of Dinaric species, it is not
clear whether to rank it into the pre-Dinaric (ZuPANCIC
& ZAGAR 1995) or Dinaric phytogeographic area, in
which AcceTTo (2010) places it.

For phytogeographical areas and districts, we ana-
lysed plant species that exclusively or mainly thrive in
a specific phytogeographical area and defined them
according to biological forms and their phytogeo-
graphical distribution (by geoelements). This is shown
in Tables 3-20. The selected plant species thus reflect a
particular floral and ecological image of a particular
district, and the group of flora of the districts in a cer-
tain phytogeographical area consequently shows its
floral and ecological appearance (Tables 21-24). For the
definition of biological forms and geoelements, we
used the following literature: P1GNATTI (2005), in part
AESCHIMANN et al. (2004) and to a lesser extent PoL-
DINT (1991).

The analysis of exclusively or mainly present spe-
cies in the Alpine phytogeographical area (Tables 3, 4

Table 1: Number of exclusively or mainly present species in phytogeographic areas
Tabela 1: Stevilo vrst izklju¢no ali ve¢inoma prisotnih na fitogeografskih obmoé¢jih

PHYTOGEOGRAPHIC AREA ALPINE /

Fitogeogr. obmocje

SUB-MEDI-
ALPSKO TERRANEAN/ DINARSKO /SUBPANONSKO PREDALPSKO PREDDINARSKO

DINARIC/ SUB-PANNONIAN PRE-ALPINE PRE-DINARIC/

SUBMEDITER.

NUMBER OF SPECIES

in all districts/

v vseh distriktih 151

146

in individual districts /

v posameznih distriktih 116

378

Predominantly in a phytogeographic area /

. . \ 61
pretezno na fitogeogr. obmocju

58

In all phytogeographic areas / na vsem

fitogeografskem obmodju 328

582

16 0

30 74 151 23

32 3

36 111 199 26

Table 2: Number of species bound exclusively or mainly to an individual district
Tabela 2: Stevilo vrst, ki so vezane izklju¢no ali ve¢inoma na posamezen distrikt

PHYTOGEOGRAPHIC AREA 1 2
Fitogeogr. obmocje a b cdfabcdea

b

7

5
a b c dla

[oaeN)
(g}

c d abcdlabcdefgh

1/2 ALPINE

ALPSKO

7 SUBMEDITERRANEAN
SUBMEDITERANSKO

5 DINARIC

DINARSKO

3 SUBPANNONIAN
SUBPANONSKO

1 8 2 2203 9 4 7

4 PREALPINE

6 PREDINARIC
PREDDINARSKO

9 57 5 180

1018 0 2

58 8 6

18 48 37 27

008 30142
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Legend of districts — Legenda distriktov:

According to Zupanci¢ & Vres 2018, Map 1

According to phytogeographic regions in M. Wraber 1969

(po Zupanci¢ & Vres§ 2018, Karta 1) (urejena po fitogeografskih obmocjih v M. Wraber 1969)

Alpine Region / alpsko obmog¢je (AL)

la
1b

Julian (Alps) / julijski

Karavanke / karavanski

Kamnik-Savinja / kamnisko-savinjski

Alps-Pohorje / alpsko-pohorski

Southeast Alps/jugovzhodnoalpski

Sub-Alpine-Pohorje / subalpsko-pohorski

Upper Savinja-Koroska / gornjesavinjsko-koroski
Primorje-Julian Alps/primorsko-julijskoalpski

West Karavanke-Kamnik / zahodnokaravansko-kamniski

pre-Pannonian Region / subpanonsko obmocgje (SP)

3a
3b
3c

Ptuj (Drava-Mura)/ptujski (dravsko-murski)
Haloze / haloski
Bizeljsko-Krsko / bizeljsko-kr3ki

pre-Alpine Region / predalpsko obmog¢je (PA)

4a
4b
4c
4d

Sub-Mediterranean-pre-Alpine / submediteransko-predalpski
Kranjsko / kranjski

Stajerska-Korogka / §tajersko-korogki

Pohorje-Kozjak / pohorsko-kobanski

Dinaric Region / dinarsko obmog¢je (DN)

5a
5b
5¢c
5d

Trnova / trnovski

Sneznik-Risnjak / sneznisko-risnjaski

Rog / roski

Krim-Mokrica-Gotenica / krimsko-mokrisko-goteniski

pre-Dinaric Region / preddinarsko obmocgje (PD)

6a
6b
6C
6d
6e
6f
69
6h

West Dolenjska / zahodnodolenjski
Kocevje / kocevski

Bela krajina / belokranjski

Notranjska / notranjski

Polhov Gradec / polhograjski

Ig / iski

Bohor-Kum / bohorsko-kumski
Central Dolenjska / osrednjedolenjski

sub-Mediterranean Region / submediteransko obmocje (SM)

7a
7b
7c
7d

Brisko / briski

Karst-Vipava / krasko-vipavski
Brkini / brkinski

Koper-Savrinija / koprsko-savrinski

Map 1 (on the left page): Phytogeographic division of Slovenia(1:920.000).

Karta 1 (na levi strani): Fitogeografska delitev Slovenije(1:920.000).
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and 5) shows the dominance of hemicryptophytes (25
or 56%), followed by chamaephytes (7 or 18%), fol-
lowed by geophytes (5 or 13%), there are negligible
therophytes (1 or 3%). Phanerophytes, s lat. helophytes
and hydrophites are not included among the exclusive-
ly or mostly present species (Table 22). In a comparison
with other phytogeographical units, the proportion of
hemicryptophytes with chamaefites is ranked third
(Table 21). Table 24 shows the relationship between
geoelements in the Alpine area, in which endemics (8
or 22%) and alpine endemics (5 or 14%) predominate.
Other geoelements from the aforementioned units in-
dicate the cold alpine conditions in the south-eastern
Alps. In comparison with other phytogeographical
areas of Slovenia (Table 23), alpine endemic species (5
or 62%) stand out in the Alpine area: Jovibarba are-
naria, Artemisia genipi, Minuartia rupestris, Primula
villosa, Taraxacum cuculatum and the Eastern Alpine-
Illyrian endemic Viola zoysii, as well as other endemics
characteristic of the south-eastern Appenine Alps: An-
drosace helvetica, A. hausmanii, Papaver alpinum
subsp. victoris, Festuca alpestris, Geranium argenteum,
Poa cenisia etc. In addition to the pre-Alpine and sub-
Mediterranean areas, the Alpine area is rich in endem-
ics. Table 23 shows the appearance of other geoele-
ments, which are less numerous in comparison with
other areas, in particular the pre-Alpine areas, but
highlight the cold alpine conditions mentioned above.

The most floristically supported with exclusive or
mainly growing species is the Southeast Alps district
(2a), and with less exclusive species the Alps-Pohorje
(1d) and the Primorje-Julian Alps districts (2d), but
which does not mean that they do not have their own
particularities in the narrower and wider circle of the
phytogeographical division of Slovenia (Tables 3, 4 and
5). In particular, they differ from other districts due to
the thermal influence of the Pannonian climate (Alps-
Pohorje district (1d) and the Mediterranean climate
(Primorje-Julian Alps (2d)), which allows the occur-
rence of some thermophilous plant species, which are
widespread in the sub-Pannonian and sub-Mediterra-
nean area and are not present exclusively or predomi-
nantly here.

Analysis of the exclusively or mainly present spe-
cies of the pre-Alpine phytogeographical area (Tables
6, 7 and 8) shows the high prevalence of hemicrypto-
phytes (65 or 49%). Terophytes (25 or 19%) and geo-
phytes (19 or 14%) are also numerous. Unlike the Al-
pine area, phanerophytes (8 or 6%) and nano-phanero-
phytes (1 or 1%) occur among exclusively or mainly
present species. There are also some chamaephytes (9
or 6%). There are also heliophytes and hydrophytes
(each of 2 or 2-3%) (Table 22). The distribution of spe-
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cies by biological form compared to other phytogeo-
graphical areas (Table 21) shows that the pre-Alpine
area is rich in hemicryptophytes, similar to the sub-
Mediterranean (65 or 33%); it also exceeds numerically
in other biological forms, except in comparison with
the sub-Mediteranean region, which is generally richer
in the diversity of biological forms. The range of spe-
cies in terms of biological form indicates more moder-
ate living conditions, which are also reflected in the
presence of terophytes and phanerophytes. Compari-
son of geoelements with the Alpine phytogeographical
area shows a certain similarity and, at the same time, a
certain diversity that is inherent due to the presence of
rare individual species. Some geoelements are even
represented in a minority in comparison with other
areas, but they provide a specific phytogeographical
character, such as Stenomediterranean and South East
European geoelements. (Table 24). A particularity of
the pre-Alpine area is the presence of endemics (7 or
6%) or Alpine endemics (2 or 2%) in valeys or in higher
locations of the pre-Alpine area. These are: Euphorbia
kerneri, Leontodon berinii, L. hispidus subsp. brumatii,
Polygala croatica, Gentianella aspera, Thesium rostra-
tum and Jovibarba hirta. Geoelements within the pre-
Alpine region are shown comparatively in Table 24,
whereby geoelements of the European-East European
region prevail, with the insertion of Mediterranean
and Eastern — (Asian) geoelements. All districts (4a to
4d) are well supported floristically.

An analysis of exclusively or mainly present spe-
cies in the Dinaric phytogeographical area (Tables 9, 10
and 11) shows that it contains most hemicryptophytes
(17 or 58%). Terophytes (5 or 14%), phanerophytes (5 or
17%) and chamaephytes (3 or 9%) are modestly repre-
sented (Table 22). Compared to other areas, there is
modest representation of exclusive species in the Di-
naric area, and so a modest representation of these
species in individual categories of biological forms
(Table 21) is also evident. Comparing biological forms
with other areas does not provide a picture of living
conditions in the Dinaric area (Diagram 1). This can
only be done by comparison within an area, in which a
predominance of hemicryptophytes provides an image
of more difficult but not extreme site conditions.

The diversity of geoelements in the Dinaric area is
modest, with only a few endemics: e.g. Hladnikia pasti-
nacifolia in Ranunculus wraberi. Southeast European,
European-Asian and Mediterranean geoelements are
represented by two species each, others are represented
by only one species (Table 24). In contrast with other
areas, Southwest or Central European and Mediterra-
nean-West Asian geoelements are represented here. A
particularity is the presence of 16 Illyrian geoelements
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(Table 23). The distribution of geoelements shows that
the Dinaric area belongs to the European-South Euro-
pean region.

Districts 5a, b and d are supported by exclusively
or mainly present species. Mokrica-Gotenica and
Krim districts have very few exclusive species and are
neither floristically nor vegetationally supported. It
would be prudent to combine them together to the
Krim-Mokrica-Gotenica district (5 d). According to
DAKSKOBLER (2015), it is questionable to classify the
Banjsice plateau into the Trnovo District (5a), since it is
the transitional area between the sub-Mediterranean
and the pre-Alpine phytogeographical area (KALIGARIC
& SKORNIK 2002).

There are even fewer exclusively or mostly present
species in the pre-Dinaric phytogeographical area than
in the Dinaric area (Tables 12, 13 in 14). Both areas are
floristically characterised by southeastern European-
Illyrian species, which in terms of number and mass
are found similarly in both areas, and both exclusively
or mostly present species in one or other area. As in the
Dinaric area, predominantly hemicryptophytes appear
in the pre-Dinaric area (4 or 44%). Phanerophytes and
terophytes (with 2 species or 22%) are also notable.
There are no exclusive species of heliophytes or hydro-
phytes here (Table 22). In comparison with other areas,
this area is poorest in exclusive or predominant spe-
cies, resulting in a modest proportion of biological
forms (Table 21). It is difficult to evaluate living condi-
tions based on biological forms. The percentage of
geoelements in the pre-Dinaric area is uniform (Table
24). In comparison with other areas, only two geoele-
ments stand out, which are not found in other areas,
namely Southwest and Mediterranean-Asian geoele-
ments. Other geoelements that are mostly present in
the Dinaric area, give the warm imprint of South-
Southeast Europe (Table 23). In view of the modesty of
species in the categories of life forms and geoelements,
we can infer with reservations favorable vegetation liv-
ing conditions in the pre-Dinaric area.

Of the eight districts in the pre-Dinaric area, only
in five districts are present some rare exclusively or
predominantly present species. A division into 8 dis-
tricts is justified on the basis of the floristic and vege-
tational analysis of ZuPANCIC and ZAGAR (1995).

The sub-Mediterranean phytogeographical area is
the richest in exclusively or predominantly present
species (Tables 15, 16 and 17). The analysis of biologi-
cal forms is more or less balanced - with the exception
that there are no helophytes. Four categories are pre-
dominant: numerous terophytes (115 or 44%), followed
by hemicryptophytes (67 or 26%), followed by geo-
phytes (28 or 11%) and phanerophytes (28 or 11%).

Chamaephytes (13 or 5%) and hydrophytes (8 or 3%)
are less represented (Table 22). The distribution or pro-
portion of species according to biological forms com-
pared to other areas shows the following image: tero-
phytes are 66%, phanerophytes 61%, nanophanero-
phytes 56%, geophytes 45%, hydrophytes 44%,
chamaephytes 35% and hemicryptophytes 34%. Com-
parison between areas shows that the sub-Mediterra-
nean area is leading in all categories, except in the case
of heliophytes. The high representation of terophytes
and phanerophytes s. lat. highlights the warm dry sub-
Mediterranean conditions. Geophytes occur only in
spring and survive drought with underground plant
organs. The numerous hemicryptophytes indicates the
unfavourable seasonal conditions. (Tables 21 and 22).

The sub-Mediterranean phytogeographical area is
rich in exclusively or mainly present geoelements,
highlighting the warm climatic conditions and con-
sistent with the distribution of biological forms. The
phytogeographical position of the area can be synthe-
sized as European-Mediterranean, with influences
from the Atlantic in the west and the warm part of the
continent in the east (Table 24).

All districts of the sub-Mediterranean area were
floristically evaluated. Karst-Vipava (7 b) and Koper-
Savrinija districts (7 d) have most exclusively or mostly
present species. Briska (7 a) and Brkini (7 ¢) districts
have the least exclusively or mostly present species.
Koper-Savrinija district (7 d) is the warmest and dryest
Mediterranean, which is reflected in the many species
of terophytes and Stenomediterranean, Euro-Mediter-
ranean and fewer subtropical geoelements (Table 15).
On the south-eastern side, however, on the basis of the
moderate representation of Euro-Mediterranean-Tura-
nian and Southeast-South-Siberian regions we can
conclude similar but numerically fewer geoelements.
The endemic Moehringia tommasinii is present among
exclusive species (Tables 16 and 17).

It is interesting that there are 5 endemics among
exclusive species in the Karst-Vipava District (7b): Hi-
eracium dragicola, Moehringia tommasinii, Sorbus istri-
aca, S. mayeri and S. slavnicensis, which gives the dis-
trict its own character; thus Slovenian and northern-
Adriatic sub-Mediterranean (Tables 15 and 17).

An analysis of exclusively or mainly present species
in the sub-Panonnian phytogeographical area (Tables
18, 19 and 20) shows that terophytes (26 or 41%) are
most numerous, followed by hemicryptophytes (17 or
27%). In addition to terophytes, which mark the “steppe”
area, there are also hydrophytes (7 or 11%), which in-
habit wetlands, backwaters of the Mura River, or flood-
ed abandoned gravel pits etc. (Table 22). In comparison
with other areas in the sub-Panonnian area, hydro-
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phytes (7 or 39%) stand out, similar to those in the sub-
Mediterranean area (8 or 44%). The percentage partici-
pation of species of other biological forms is fairly simi-
lar to the pre-Alpine area; these are better represented
here than in the Alpine, Dinaric or pre-Dinaric areas.
(Table 21). It can be concluded on the basis of the pro-
portion of biological forms in the sub-Panonnian phy-
togeographical area that growth conditions for the veg-
etation are relatively favorable, in view of the increased
occurrence of terophytes and nanophanerophytes.
They indicate a warm climate, which can be disadvan-
tageous due to drought in excessively hot periods.

The occurrence of exclusive geoelements in the
sub-Panonnian region is modest and individual (6 spe-
cies, one recording or specimen each, Table 23). Other
geoelements are consistent with the sub-Mediterrane-
an region and are rarely classified as ,,mostly present®
Geoelements are most often represented with only one
species. A protected species was recorded in the Haloze
District (3b), the endemic Sempervivum juvanii
(Donacka gora - quartz limestone sandstone and con-
glomerate). Analysis of geoelements gives a Southeast
European-European-East European-Carpathian-
Asian character. (Table 24). This definition can be de-
duced from Table 23, which shows the percentage of
geoelements in comparison with other phytogeo-
graphical areas.

All three districts of the sub-Pannonian phytogeo-
graphical area are floristically supported (Tables 18-
20), in particular the Drava-Mura district (3a), which
we propose as the Ptuj Dictrict (So6 1961), is in the
pre-Noricum-Slovenian floral province (MEUSEL et al.,
1965). In terms of number of species, this district is
most Pannonian (“steppe”) with numerous terophytic
and eastern geoelements. The selected (exclusively or
mostly present) species of this district are classified
primarily as terophytes in terms of biological forms
(Table 19), of which there are 24 (46%) and hemicryp-
tophytes with 10 (19%). Six (12%) hydrophytes occur,
due to oxbowlakes, fishponds, ponds that have been
created from abandoned gravel pits and occasional in-
fluxes of water, and other wetlands. There are as many
geophytes 6 (12%). There are 3 chamaephytes (6%). Na-
nophanerophytes 2 (4%) and phanerophytes 2 (1%) are
rare. The real image of the phytogeographical area or
floristic province is given by terophytes, which are
leading for the lowland, arable sub-Pannonian area or,
more precisely, to the rim of the sub-Pannonian region
of Slovenia. In addition to terophytes, hygrophytes that
inhabit the numerous wetlands there are also typical of
the area under consideration and, consequently, also
for the Ptuj district of the pre-Pannonian-Slovenian
floral province (Table 19).
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The determination of exclusively or predominantly
present species according to phytogeographical preva-
lence (Table 20) is the following. There are most Eura-
sian (8 or 15%), Sub-cosmopolitan (6 or 11%), Euro-Si-
berian (5 or 10%), South European-South Siberian (5 or
10%), Sub-tropical (4 or 8%) and South European (3 or
6%) geoelements. This is half of all exclusively or mostly
present species, which are phytogeographically well de-
fined by the Ptuj District of the Pre-Noricum-Slovenian
province of our northeastern peripheral sub-Pannoni-
an region. Even less represented geoelements should be
added to these diagnostic species of the Ptuj district,
such as: East European (2 or 4%), Pontian, Paleosub-
tropical, Circumboreal, Stenomediterranean, Northern
Mediterranean-Montane, Euro-Mediterranean-Turani-
an, Southeast European, European-Caucasian, Eastern
Mediterranean and Paleotemperate geoelements (each
represented by 1 species or 2%). Other geoelements in
Table 20 are also found in other districts.

We also made an analysis of the appearance of
Southeast European-Illyrian elements in the Ptuj dis-
trict in order to assess the influence of the neighbour-
ing Illyrian province on the southern and south-west-
ern border, that is, with the Bizeljsko-Krsko (3¢) and
Stajerska-Koroska districts (4c). Of Southeast Europe-
an-Illyrian geoelements, only the species Aposeris foet-
ida with a narrow distribution and the widespread spe-
cies Knautia drymeia subsp. drymea and Fraxinus an-
gustifolia subsp. oxycarpa occur. The following South-
east European-Illyrian species are rarely or very rarely
found in the western tip: Anemone trifolia, Cardamine
trifolia, C. enneaphyllos, C. waldsteinii and Aremonia
agrimonioides, and in the southern area the species:
Hacquetia epipactis, Hieracium transsilvanicum and
Festuca drymeia; and the species Lamium orvala, Poly-
stichum setiferum, Erythronium dens-canis and Tamus
communis are scattered throughout the area. Most of
these species thrive better on basal soils and on a car-
bonate geological base; exceptions are Erhythronium
dens-canis and Hieracium transsilvanicum, which grow
on acid soils, and the species Festuca drymeia and Poly-
stichum setiferum, which are adaptable and thrive on
moderate acidic to basal soils.

Individual, rare occurrences of Southeast Europe-
an-Illyrian species and the more frequent but not so
diagnostically important Southeast European-Illyrian
species, Aposeris foetida and Knautia drymeia subsp.
drymeia, together indicate a certain differentiation of
the Ptuj district within the pre-Noricum-Slovenian
province. It is particularly well characterized by the
species Fraxinus angustifolia subsp. oxycarpa, which is
present exclusively in the Slovenian sub-Pannonian
rim.
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The floristic analysis of the Ptuj area of the pre-
Pannonian-Slovenian province is followed by a vegeta-
tion analysis of forest communities that are typical of
it and are mostly or only distributed here. These are:
Vicio oroboidi-Fagetum (Ht. 1938), Pocs & Borhidi in
Borhidi 1960, Polysticho setiferi-Fagetum Zupancic et
al. 2001 (non Ubaldi 1988 nom. inv.), Festuco drymei-
ae-Abietetum Vukeli¢ & Baricevi¢ 2007, Pruno padi-
Carpinetum betuli (Marin¢ek & Zupanci¢ 1982)
Marincek 1994, Hieracio rotundati-Fagetum 7. Kosir
1994, Galio rotundifolii-Pinetum Zupanci¢ & Carni ex
Carni et al. 1992, Pruno padi-Fraxinetum angustifoliae
Carni et al. 2008 nom. nud., Fraxino-Ulmetum effusae
Slavni¢ 1952 var. Prunus padus Vukeli¢ et Baricevi¢
2004, Salicetum albae-fragilis So6 (1930) 1940, Querco
roboris-Carpinetum M. Wraber 1969, Stellario nemo-
rum-Alnetum glutinosae Lohmayer (1953) 1957, Lonice-

ro caprifolii-Quercetum roboris (Rau$ 1971) Marincek
1994 and Querco roboris-Ulmetum minoris Issler 1924.
Of grassland communities, characteristic species (de-
scribed for the first time here) for the area would be
Dactylis  glomerata-Festuca pratensis comm. (A.
Seliskar 1998) and later discovered dry or semidry
grasslands Hypochoerido-Festucetum rupicolae Stein-
buch 1995 and Omnobrychido viciifoliae-Brometum
Kaligaric et Skornik 2002 of Slovenian sub-Pannonean
region (KALIGARIC & SKORNIK 2002, SKORNIK 2003).
As has already been noted, there are a number of wet-
lands in the area under consideration, which are cov-
ered by a number (nine) of wetland associations of the
classes Lemnetea, Isoeto-Nanojuncetea, Galio-Urticetea
and Phragmiti-Magnocaricetea, which give their own
character to the province, and thus also the Ptuj dis-
trict, and the pre-Noricum-Slovenian province.

3 COMPARISON BETWEEN ANALYSES OF SELECTED AND ALL TAXONS IN THE
PHYTOGEOGRAPHIC AREAS OF SLOVENIA

For comparison, we analyzed the biological forms of
taxons among the exclusively or mostly present (select-
ed species) and all the growing species of Slovenia in
individual phytogeographical areas according to M.
WRABER (1969), in order to determine the coherence or
diversity of the results of the relationships among bio-
logical forms. We used 3240 taxons for processing by
FloVegSi (T. SELISKAR et al. 2003) (Diagrams 1 and 2).

In the Alpine phytogeographical area, the ratios
of biological forms are for the most part more or less
consistent. (Table 22, Diagram 1). There is a difference
with phanerophytes, which are missing in the analysis
of exclusive or mostly present species (Table 22). This
is explained by the fact that tree species present here
(e.g., larch, spruce, fir, beech, white maple etc.) also
occur in other phytogeographical areas. We were sur-
prised by the number of terophytes in the Alpine area
(Diagram 1), in which we did not expect such a high
proportion. This is attributed to the excessively wide
Alpine area of M. WRABER (1969) towards the lower
pre-Alpine area.

In the pre-Alpine phytogeographical area, the
two analyses of biological forms are consistent, with
negligible deviations.

Comparison of biological species in the Dinaric
phytogeographical area is consistent. The difference
is only in the occurence of the number of phanero-
phytes, which is in a ratio of as much as 15: 6 (Table 22,
Diagrams 1 and 2). The Dinaric area is known for its
diversity of tree (phanerophyte) and shrub (nanophan-

erophyte) species. The difference is interpreted as
being due to imprecise methods, which in these cases
are based on approximations and are therefore relative,
although they give a satisfactory result.

In the pre-Dinaric phytogeographical area, the
percentage of phanerophytes differs between the anal-
yses of selected and that of all species in Slovenia, by
almost double, the least deviation being found with
chamaephytes (Table 22, Diagrams 1 and 2). With
other biological forms relations are consistent. In the
relation between phanerophytes and chamaephytes, of
the two analyses the analysis covering all plants of Slo-
venia is to be believed. It should be noted that for se-
lected species, an error may have arisen due to the
small number of species. It is uncertain why chamae-
phytes drop out in the analysis of selected species.

In the sub-Mediterranean phytogeographical
area, there are percentage differences in hemicrypto-
phytes and terophytes. There are twice as many hemic-
ryptophytes in the analysis of all species in Slovenia,
and twice as many terophytes in the analysis of select-
ed species. Other percentages of biological species are
consistent. The cause is probably in the relativity of the
two analyses, whereby we cannot precisely define the
boundaries of the areas with either analysis. (Table 22,
Diagram 1).

There are most differences in the sub-Pannonian
phytogeographical area. In the analysis of all species
in Slovenia, phanerophytes and hemicryptophytes pre-
dominate; and geophytes and terophytes in the analy-
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sis of selected species (Table 22, Diagram 1). Because of
completeness, the analysis of all species is more reliable
and is also computer supported. Despite the differ-
ences between analyses, we believe that the relations
between biological forms are very similar. In both
analyses, hemicryptophytes and terophytes predomi-
nate, which is characteristic of the sub-Pannonian
area. In comparison with other phytogeographical
areas, hydrophytes have the highest percentages in the
sub-Pannonian area in both analyses (Table 22, Dia-
gram 1). In a similar comparison for phanerophytes,
the percentages in all areas are balanced (Diagram 1).

The analysis of selected species by regions shows a
below average percentage of phanerophytes in the sub-
Pannonian area, which is not realistic. The reason is
similar to other phytogeographical areas, since almost
all phanerophytes are predominantly present in all
phytogeographical areas.

We conclude that the analysis of biological forms
of all species for the most part confirms the analysis of
the selected (exclusively and mostly present) species,
which faithfully reflects their living conditions, both
for individual taxons and for mutual growth in differ-
ent vegetational forms.

4 THE DIVISION OF SLOVENIA INTO FLORAL PROVINCES

Slovenia is divided into two phytogeographic regions:
the superficially most widespread Eurosiberian-North
American region and the superficially modestly repre-
sented Alpine-Nordic region in the northwest Alps. In
the context of these two regions, there are five phyto-
geographic provinces. In the Eurosiberian-North
American region there are four: Central European on
a smaller area of northern Slovenia, the Illyrian in cen-
tral Slovenia has a larger area and the Illyrian-Adriatic
province on the smallest area of southwest Slovenia
and in the northeast a newly distinguished pre-Noric-
Slovene province with a minor extent. The Illyrian and
lyrian-Adriatic provinces are phytogeographically
particular, distinguished from the Central European
and pre-Noric-Slovene provinces by southeast Europe-
an-Illyrian (Illyrian, Illyroidian) geoelements for the
most part coming from the Balkan Peninsular, which
are excluded here towards the east. In the Alpine-High
Nordic region we have the Alpine province, which is
settled by southeast-Alpine geoelements from the west
and here they achieve their most easterly settlement.
In the description of new districts of Slovenia
(ZUPANCIE & ZAGAR 1995) we also considered the
problem of the extent of the Illyrian floral province.
The basic considerations derived from the research of
earlier authors at the start of the twentieth century
(ZUPANCIE & ZAGAR 1995: 21). We relied on
ADAMOVIC’s (1906) cartographic presentation of the II-
lyrian floral province and above all on the basic stud-
ies of BEck (1907, 1908, 1913) and HaYEK (1907, 1923).
Beck (1907-1913) distinguished in his studies Medi-
terranean, Illyrian and Central European flora, which
is a solid basis for delineating today’s Illyrian-Adriatic,
Ilyrian and Central European provinces. HAYEK
(1907) focused above all on the Alpine area - Kamnik
Alps, which he divided into six zones: mountain (mon-
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tane) zone, 340-700 m (900 m), lower pre-Alpine, ((700
m) 900-1200 m), upper pre-Alpine area (1300-1628
m), area of dwarf pine (1631-1802 m), Alpine (2020-
2250m) and sub-nival area (2250-2569 m), which is a
solid basis for delineating between the Eurosiberian-
North American and Alpine-Nordic regions and the
Alpine province. In the area under discussion, HAYEK
(ibid.) additionally notes the presence of Pannonian
flora but which today would not be placed there, per-
haps only some species more widely understood as
Pannonian species, Dianthus barbatus, Helleborus
odorus, Silene viridifolia, Galium aristatum, Centaurea
variegata, C. fritschii, Ophrys holosericea, Tunica saxi-
fraga, Linum tenuifolium, L. flavum.

In his study for Stajerska, Havek (1923) restricts
the Slovene part of Stajerska to the area from Sentilj in
the north to Brezica (Obrezja) in the south and from
the northern slopes of the western Kamnik Alps
(Ojstrica) and the southwestern Karavanke (Olseva) to
Haloze in the east. He divides this area into two phyto-
geographic areas: European-Siberian forest and Alpine
areas. He divides the first area into districts, namely,
south German, sub-Alpine and Austrian districts, and
this last into four sub-districts. Of interest to us are the
northeast-Alpine and Illyrian sub-districts of the sub-
Alpine district and the Pannonian sub-district of the
Austrian district. He divides the second, alpine area
into the districts North Calcareous and Central Alps
and South Calcareous Alps with six sub-districts. Of
these six sub-districts, of interest are the Julian Alps
sub-district of the Southern Calcareous Alps district
and partially the Noric Alps sub-district of the
Northern Calcareous and Central Alps district. For
defining phytogeographic areas, districts and sub-dis-
tricts, especially Illyrian ones, the distribution of some
thermophilous, though generally widespread, south-
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east European-Illyrian species served him: Ostrya
carpinifolia and Fraxinus ornus (its northern boundary
is Dravograd-Velenje-Slov. Bistrica-Macelj-Ptuj) and
Castanea sativa (northern boundary: to Graz), as well
as the distribution of grapevine (northern boundary:
Radlje, border with Austria—Ruse-Hoce-Slov. Bistrica
and then along the boundary of distribution of the
species Ostrya carpinifolia and Fraxinus ornus — Dra-
vograd). His delineation between Illyrian and Central
European phytogeographic provinces as we under-
stand it today is surprisingly precise if we take into ac-
count the then less researched territories of Carniola
and Carinthia and the modest literature. He mainly
relied on Beck (1907-13).

Beck (1907-13) investigated the Slovene ethnic
territory botanically and above all phytogeographical-
ly at the end of the 19th and beginning of the 20th
century. He delineated Mediterranean, Illyrian and
Central European flora and showed all this on maps.
He classified today’s western Slovenia into the Medi-
terranean region all the way to Kanal, Vol¢e and
Breginj (Breginjski kot). His delineation provided a
solid basis for later phytogeographers. He was precise,
sometimes even very precise: an example is the de-
scribed habitat of Illyrian (southeast European-Illyri-
an) flora in the Zavrsnica valley below the Karavanke,
namely: Aremonia agriminioides, Cardamine ennephyl-
los, C. trifolia, C. waldsteinii, Hacquetia epipactis, La-
mium orvala, Omphalodes verna, Vicia oroboides etc.

Since the Second World war, a number of botanists
and phytocenologists have followed, who have re-
searched the phytogeographic division of Slovenia and
resolved this kind of problem in various ways. Among
the first phytogeographers was the botanist MAYER
(1946). In his dissertation he floristically analysed the
Southeast Calcareous Alps and came to the conclusion
that the Eastern Calcareous Alps should be classified
in the Alpine Province. He confirms this classification
by the appearance of Alpine-Northern European (e.g.,
Nigritella nigra, Campanula barbata, Euphrasia mini-
ma), Alpine-Central European (e.g., Saxifraga caesia,
Primula auricula, Soldanella alpina, Homogyne alpina),
Alpine (e.g., Rumex nivalis, Androsace helvetica, Vale-
riana supina), Alpine-Arctic-Altai (e.g., Salix herbacea,
S. reticulata, Polygonum viviparum, Androsace chamae-
jasme), Alpine-Arctic (e.g., Silene acaulis, Bartsia alpi-
na, Gentiana nivalis), Alpine-Altai (e.g., Coeloglossum
virde, Salix retusa, Veronica aphylla, Leontopodim alpi-
num) flora and endemics (e.g., Cerastium julicum,
Campanula zoysii, Gentiana froelichii, Saxifraga ho-
henwartii, Leucanthemun lithopolitanicum, Nigritella
lithopolitanica). MAYER (1950, 1951, 1952, 1953, 1960),
in papers on flora later further reinforced the classifi-

cation of the Slovene Eastern Calcareous Alps in the
Alpine province, or showed the extent of the Illyrian
Province.

The botanist Nada PRAPROTNIK (1987), in her dis-
sertation on Illyrian floral elements, disarticulated in
detail the phytogeographic allegiance of more or less
Illyrian species in Slovenia. She classified them into 13
phytogeographic units (categories) and showed their
area of distribution in Slovenia. Her study well assisted
recognition of the distribution of Illyrian and Illyrian-
Adpriatic floral provinces in Slovenia. For illustration,
we state some species that are mostly referred to as Il-
lyrian species:

Illyrian floral elements: Helleborus atrorubens,
Scabiosa hladnikiana, Scilla litardieri etc.

Sub-Mediterranean-Illyrian elements: Anthriscus
fumaroides, Satureja subsipcata, Sesleria autumnalis
etc.

Northwest Illyrian elements: Arabis scopoliana,
Hladnikia pastinacifolia, Potentilla carniolica etc.

Sub-Illyrian elements: Frangula rupestris, Genti-
ana tergestina, Potetilla tomasiniana etc.

Alpine-Illyrian elements: Homogyne sylvestris, La-
mium orvala, Vicia oroboides etc.

Apennine-Illyrian elements: Corydalis ochroleuca
(Pseudofumaria alba), Genista sylvestris, Sesleria junce-
folia etc.

Carpathian-Illyrian elements: Daphne blagayana,
Euphrasia liburnica.

Taxons with wider areas of distribution: Cardamine
kitaibelli, Epimedium alpinum, Grafia golaka etc.

Taxons with Alpine-Carpathian-Illyrian distribu-
tion: Euphorbia carniolica, Hacquetia epipectis, Hyperi-
cum alpinum etc.

Taxons with southern European, southeastern Eu-
ropean and wider distribution: Anemone trifolia, Are-
monia agriminioides, Cardamine trifolia, Geranium
nodosum, Omphalodes verna etc.

Taxons that are most frequent in sub-Mediterra-
nean associations: Fraxinus ornus, Ostrya carpinifolia,
Pinus nigra etc.

Taxons that are most frequent in associations of
the sub-Alpine and Alpine zones: Centaurea triumfet-
tii, Scorzonera rosea, Thymus balcanus etc.

Taxons with unclear taxonomic position are today
for the most part classified, e.g., the species Arabis al-
pina subsp. alpina, Asperula aristata etc. It has also
been shown that the subspecies Helleborus niger subsp.
macranthus does not thrive here. Helleborus niger
subsp. niger grows on dolomite or a dolomitised geo-
logical base in the mountain (montane) zone.

BorHIDI (1963) made a similar analysis of Illyrian
and related species, such as Alpine-Illyrian, Carpathi-
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an-Illyrian, Pannonian-Illyrian. Italian-Illyrian, Da-
cian-Illyrian, sub-Mediterranean-Illyrian, Balkan etc.
species, when he reasoned the Illyrian alliance of beech
forests Aremonio-Fagion (=Fagion illyricum). On this
floristic basis, he showed the distribution of the Illyri-
an alliance of beech forests (BorRHIDI 1963: 260, 266),
which would correspond to the area of distribution of
the Illyrian floral province. As can inferred from the
picture, which is to a very small scale, the majority of
Slovenia is covered by the alliance of Illyrian beech
forests, which could be considered as the Illyrian floral
province. Excluded are Primorje and pre-Pannonian
zones of Slovenia. At this scale it is not possible to ex-
clude the Alpine belt of Slovenia.

HoRVAT (1954, 1962 a) provided a phytogeograph-
ic division of Southeast Europe in which he also in-
cluded Slovenia. Phytogeographic analysis, with the
presentation of a map of climatogenic vegetation of
Southeast Europe disarticulates climatogenic vegeta-
tion according to horizontal distribution and vertical
belts. On the basis of this division, he found that ac-
cording to Braun-Blanquet, there are three vegetation
regions in Southeast Europe: Mediterranean, Eurosi-
berian-North American and Irano-Turanian. The
Mediterranean-sub-Mediterranean floral region he
classifies into the Mediterranean and the Central Eu-
ropean floral region into the Eurosiberian-North
American region. In a paper (HORvAT 1962 b) con-
firms his decision from the previously mentioned
publications and outlines on a map of potential vege-
tation the boundary between Mediterranean and
Central European regions of the four phytogeogra-
phers, Adamovi¢, Markgraf, Oberdorfer and Rikli,
which are very varied. He himself sticks with the divi-
sion on the basis of potential vegetation that he pre-
sented in his works (HORVAT 1954, 1962 a, b). His map
of climatogenic vegetation only embraces a minor,
south-eastern part of Slovenia, which he places in the
sub-Mediterranean region of (climatogenic) vegeta-
tion Carpinetum orientalis croaticum and Seslerio-
Ostryetum.

HorvaTtiC (1957, 1963) found that Mediterranean
and sub-Mediterranean zones in the area of the Cen-
tral Balkan peninsular (former Yugoslavia) are more
mutually interconnected than the sub-Mediterranean
zone with the continental area of the Eurosiberian-
North American region. He classifies Mediterranean
and sub-Mediterranean areas into the Mediterranean
region. He divides Primorje into three zones:

1. East Adriatic eumediterranean zone (Quercion
ilicis),

2. East Adriatic submediterranean zone (Carpine-
tum orientalis croaticum),
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3. East Adriatic Mediterranean-montane zone
(Seslerio autumnalis-Ostryetum).

HorvaTi¢ (1967) later divided Yugoslavian Pri-
morje into two provinces: Adriatic and Aegean, both
later in the framework of the Mediterranean region.
He divided the Eurosiberian-North American region
into three or four provinces: Illyrian, Mezzian, Illyrian
and the Mezzian into the zone of dwarf pine and the
Central European province — Pannonian sector with
lowland and montane zones. He classifies Slovenia into
two provinces, namely Adriatic-sub-Mediterranean
(Mediterranean region) and Illyrian province (Eurosi-
berian-North American region). He classifies the zone
of mountain vegetation into the Alpine-High Nordic
region. He classifies the belt of dwarf pine into the II-
lyrian province.

TRINAJSTIC (1976, 1986, 1995), after the period of
earlier Croatian phytogeographic research, dealt most
and most intensively with phytogeographic questions
of Croatia, especially its Primorje. If we simplify his
phytogeographic division of the Kvarner Bay, which is
linked towards the west to Slovene Primorje,
TRINAJSTIC (1976) classifies the narrower sub-Mediter-
ranean area into the Mediterranean region. He classi-
fies the para-Mediterranean zone, i.e., the littoral belt
with thermophilous beech forests, into the Eurosiberi-
an-North American region, together with Illyrian, Di-
naric, sub-Illyrian-sub-Alpine (interesting!), boreal-
subalpine, Illyrian-Balkan, subalpine-Illyrian-Balkan
vegetation zones. We can in principle agree with his
phytogeographic division for Slovene Istria. TRINAJSTIC
(1995) later phytogeographically disarticulated forest
vegetation of Croatia in more detail. He dealt in par-
ticular with the phytogeographic division of the Euro-
siberian-North American region. His division of this
region is interesting and acceptable (TRINAJSTIC 1995:
40-42). He does not change the Mediterranean region
as shown in 1986 (TRINAJSTIC 1986) and it is phytogeo-
graphically suitably arranged into Mediterranean-lit-
toral and Mediterranean-montane zones. The question
is raised of whether it is correct that he ranks the sub-
Mediterranean vegetation zone of the Mediterranean-
littoral zone into the Mediterranean region.

Sugar thoroughly researched the area of Croatian
Istria, which is the direct neighbour of Slovene Istria.
His thesis is that the sub-Mediterranean area (in the
wider sense) of Istria classifies into the Central Euro-
pean-North American and not into the Mediterranean
region. The question is where to classify the zone in
which is retained the occurrence of holm oak — Quercus
ilex (SUGAR, 1984). SUGAR et al. (1995) divide the Istri-
an sub-Mediterranean into submediterranean (Querco-
Carpinetum orientalis), epimediterranean (Ostryo-



‘ MITJA ZUPANCIC & BRANKO VRES: PHYTHOGEOGRAPHIC ANALYSIS OF SLOVENIA

Quercetum pubescentis), histrian (Molinio-Quercetum
pubesce-ntis, Potentillo albae-Querceetum pubescentis)
and paramediterranean zones (Seslerio-Fagetum), of
the Eurosiberian-North American region, in which he
classifies the Illyrian zone (Fagetum s. lat.), and he
places the precoastal, eumediterranean zone (Orno-
Querectum ilicis) in the Mediterranean region. The
zone of evergreen vegetation (Quercetum ilicis) is only
on the Brioni islands. The mountainous part of Istria
embraces the Illyrian zone (Seslerion tenuifoliae) of the
oromediterranean (Mediterranean-montane) region.

The phytogeographic division of Slovenia of M.
WRABER (1969) is important for determining the Illyr-
ian floral province in Slovenia. This is the first carto-
graphic presentation of the phytogeographic division
of Slovenia on a floristic and vegetational basis. On the
basis of his division, we can conclude the existence of
various floristic provinces in Slovenia. M. WRABER
(ibid.) finds that the Central European province ex-
tends into the north and west of Slovenia and the Illyr-
ian province with Illyrian-Balkan plants into the
southeast. The southern part of Slovenia is Mediterra-
nean, Mediterranean-montane and sub-Mediterrane-
an. According to his phytogeographic map and judg-
ing by his thinking, the Alpine area belongs in the
Central European province but in the lowlands with
lyrian-Balkan and Illyrian-southern European ele-
ments. He defines the pre-Alpine and pre-Dinaric area
as a mixture of Alpine-Central European and Illyrian-
Dinaric geoelements. Illyrian-Balkan flora character-
ises the Dinaric area. The sub-Pannonian area has a
Pannonian vegetational character (without explicit
Pannonian species, author’s note) where here and there
Illyrian flora appears. In the neighbouring Hungarian
Pannonian area, they are classified into the pre-Noric
province with the districts Castriferricum and Poetovi-
cum, in which our sub-Pannonian area would be in-
cluded. He classifies the sub-Mediterranean area into
the Adriatic province, which here is concluded or, as he
says, »disappears«. (ibid.)

7. Ko$1r (1975) divided Slovenia into five phyto-
climatic territories: sub-Mediterranean, Dinaric, Al-
pine and pre-Alpine, pre-Dinaric and sub-Pannonian
territories. It is not possible to infer the boundary be-
tween floristic provinces from the phytoclimatic ter-
ritories. We find, however, that except for the pre-Di-
naric phytoclimate, all other phytoclimates are identi-
cal to the phytogeographic areas of M. Wraber. From
the distributional area of Kosirs pre-Dinaric phytocli-
mate, we can conclude that, according to his Illyrian
floral province, it reaches deeply into the north-east-
ern and partially eastern part of Slovenia, extending
into neighbouring southern Austria, which already

belongs in the Noric floral province. Kosirs decision
for such an extensive Illyrian floral province derives
from the Potential Phytocoenological Map of the Bu-
reau of Forestry Planning to a scale of 1 : 100.000,
which shows a considerable share of basal to moder-
ately acidic beech forest Hedero-Fagetum (Querco-Fa-
getum) and sub-Pannonian moderately basal to neutral
(poorly acidic) beech forest (Festuco drymeiae-Fage-
tum). More recent research has established different
thinking in terms of the share of area of one and the
other. More recent research shows a different image of
the forest vegetation, supplemented with non-forest as-
sociations and floristic studies.

MARINCEK (1994), on the basis of the vegetation
and some Illyrian species, proposes a boundary of the
Illyrian floral province in the central Balkan Penin-
sula or on the territory of former Yugoslavia. In view of
the loose definition and on the basis of general phyto-
geographic maps of unknown scale, we can conclude
that the Illyrian floral province extends from Slovenia
to Macedonia, without a coastal belt, and in the north-
east cuts into the Mezian floral province. Individual
islands of the Illyrian floral province also extend into
the Pannonian-Mezian area. The Illyrian floral prov-
ince divides into four areas: a pre-Alpine area in the
west, sub-Pannonian area from the northwest to
northeast, Dinaric area from the southeast to south-
west and pre-Dinaric area in an intermediate ragged
zone between the sub-Pannonian and Dinaric areas.
Marincek considerably generalised the mentioned
phytogeographic areas and to a large extent copied
MEUSEL et al. (1965). According to Marincek, all four
areas are present in Slovenia.

MEUSEL et al. (1965) showed in a comparative ho-
rology for Central European flora that Slovenia lies in
the area of the western Illyrian and pre-Noric-Slovene
floristic provinces. The map is very generalised. The
definition of the pre-Noric-Slovene floristic province
is interesting, which more or less corresponds to Hun-
garian botany or phytocenology (So6 1961, Pocs 1960,
KARPATI 1966).

ZUPANCIC et al. (1987) (ZUPANCIC & ZAGAR 1995)
supplemented the basic phytogeographic division of
Slovenia of M. Wraber (1969). In both cases it was a
supplement on the level of districts. Today we recog-
nise 32 districts that are based on the particularities of
the flora and vegetation. We classify the districts into
four provinces (or five provinces) and two regions:

Alpine-High Nordic region:
Alpine province with four districts;
Eurosiberian-North American region:
Central European province with five districts,
Illyrian province with eighteen districts and
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Illyrian-Adriatic province with four districts

and pre-Noric-Slovene province with one district.

M. WRABER (1969), HorvAaT (1954, 1962 a, b),
HorvaTiC (1957, 1963, 1967), TriNAJSTIC (1976, 1986,
1995), ZUPANCIC et al. (1982), ZUPANCIC & ZAGAR
(1995) classified the Slovene sub-Mediterranean area
into the Mediterranean region. SuGAR (1984), in view
of the mixed deciduous and evergreen forests and
scrub, classified the Croatian and Slovene sub-Medi-
terranean area into the Eurosiberian-North American
region. With certain doubts and reservations, the co-
authors of a paper on forests of downy oak and moor-
grass growing in the area of Croatian and Slovene Is-

tria (SuGAR et al. 1995) accepted these ideas. Further
research of vegetation showed that the Slovene sub-
Mediterranean area, which extends highest towards
the northwest of Slovenia, towards the west Julian
Alps, is classified in the Eurosiberian-North American
region (ZUuPANCIC 1997). In the Slovene sub-Mediter-
ranean area, there are for the most part deciduous and
a small share of evergreen trees or shrubs in forest-
shrub associations. Our sub-Mediterranean has a cold-
er climate and is damper than in the southeast area of
the Balkan peninsular. OGRrIN (1995) says that the Slo-
vene sub-Mediterranean area is moderately warm with
a damp climate, where only summers are warm.

5 CONCLUSION

We wish to define and delineate the area of the Illyrian
floral province in Slovenia on the basis of the occur-
rence of southeast European-Illyrian (Illyrian, Illyri-
coid, sub-Illyrian) species in individual phytogeo-
graphic units - districts, in entirety or their parts, and
on the basis of the results of phytogeographic research
of the scientists mentioned in the chapter that discuss-
es the problems of division into floral provinces. We
have taken into account more or less all the stated re-
searchers but we have relied most on BEck (1907, 1908,
1913), HAYEK (1907, 1923), HorvAT (1954, 1962 A, B),
HorvaTi¢ (1957, 1963, 1967), KoSir (1975), MAYER
(1946, 1950, 1951, 1952, 1953, 1960), Sucar (1984),
SuGar et al. (1995), TRINAJSTIC (1976, 1986, 1995),
WRABER (1969), ZUPANCIC et al. (1987) and ZuPANCIC
& ZAGAR (1995).

As a basis for a graphic depiction of the Illyrian
floral province we have taken the phytogeographic
maps of WRABER (1969) and ZuPaNCIC et al. (1987,
ZUPANCIC & ZAGAR 1995).

In relation to WRABER’s (1969) phytogeographic
map, the Illyrian province is limited to the northeast
with the Central European floral province in the ex-
treme area of the sub-Pannonian phytogeographic
area and to the narrow northern edge of the Alpine
phytogeographic area. From the Illyrian floral prov-
ince is extracted the sub-Mediterranean phytogeo-
graphic area, which we classify into the related Illyri-
an-Adriatic province, with many thermophilous
geoelements.

The more detailed phytogeographic map of
ZUPANCIC et al. (1987) (ZUPANCIC & ZAGAR 1995) is
divided into districts. On the basis of districts, we find
that the Illyrian floral province extends into the ma-
jority of districts, except into districts la-1d, which
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belong to the Alpine floral province, 2a-2c, 3a and the
northern part of district 4c, which we classify into the
Central European floral province, and districts 7a-7d,
which belong to the Illyrian-Adriatic floral province.

In forming the Illyrian floral province, we have
some hesitations. First, the division of district 4c. The
northern part of the district embraces the silicate area
of Pohorje, Strojna and Kozjak (Kobansko), which we
classify into the Central European floral province. We
should probably exclude this area from district 4c and
create a special new district (4d). Second, perhaps dis-
trict 3a should be classified into the pre-Noric prov-
ince in the district Poetovicum (KARPATI 1966, Pocs
1960, So6 1961) or the pre-Noric-Slovene (MEUSEL et
al. 1965) province. Third, is an independent Illyrian-
Adpriatic floristic province justified or should it be in-
cluded in the Illyrian province, which extends into the
continental area of Slovenia?

It is easiest to answer the third question. The Illyr-
ian-Adriatic floristic province is determined by Illyri-
an-Mediterranean species (e.g. Carpinus orientalis,
Eryngium amethystinum, Paliurus spina-christi, Sesle-
ria autumnalis, Scorzonera villosa etc.), Illyrian-Adri-
atic species (e.g. Dianthus tergestinus, Drypis spinosa,
Genista sylvestris etc.) and Illyrian-Apennine species
(e.g. Ruta graveolens etc.), among which are endemic
species and many sub-Mediterranean and Mediterra-
nean species, such as Mediterranean-Pontic (e.g. Rus-
cus aculeatus, Chrysopogon gryllus idr.) or Mediterra-
nean-Atlantic (e.g. Euphorbia peplis, Oenanthe pimpi-
nelloides, Avena barbarta etc.) and many other species.

District 4c would indicate division into two parts:
the current Stajerska-Koroska 4c and a new Pohorje-
Kozjak district 4d. It is necessary to study in what the
districts differ, what is the floristic and vegetational,
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climatological and pedological difference between
them. They certainly differ in geological base and also
more or less in terms of soil. A brief review of plant
species shows that 16 species thrive exclusively only in
the Pohorje-Kozjak district (4 d). Of these we mention
only the rarest or most interesting, namely: Asplenium
adulterinum, A. cuneifolium, Botrychium multifidum,
Saxifraga paradoxa and Heliosperma veselskyi subsp.
widderi.

In the phytogeographic division of ZuPANCIC et al.
(1982) (ZUPANCIC & ZAGAR 1995), the Ptuj (Drava-Mu-
ra) district (3a) is classified as an exception in the
transalpine sector and a special pre-Pannonian sub-
sector, whereby both belong to the Central European
province. The name of the sector indicates that the

area is transalpine or on the other side of the Alps
(Leksikon CZ 1988). The eastern edge of the Central
Alps (Krka Alps, Svinska planina, Golica, Pohorje) cli-
matically influences the lowland-hilly world of Sloven-
ske gorice, which have the most expressed continental
climate on the territory of Slovenia. It would probably
be a better systemic solution to classify the Ptuj (Dra-
va-Mura) district (3a) into the pre-Noric-Slovene prov-
ince according to MEUSEL et al. (1965) with transalpine
sector and pre-Pannonian subsector. There would thus
be five provinces in Slovenia, so four provinces in the
Eurosiberian-North American region.

The area of the floristic provinces is evident from
the phytogeographic map of Slovenia to a scale of
1:920.000 (Map 1).
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1 UVOD

Leta 1969 je M. WRABER (1969) na podlagi tedanjega
poznavanja gozdne vegetacije zasnoval fitogeograf-
sko delitev Slovenije na Sest obmocij: alpsko, predalp-
sko, dinarsko, preddinarsko, submediteransko in su-
bpanonsko fitogeografsko obmocéje. Ob novih vede-
njih o vegetaciji Slovenije in upos$tevanju flore so bila
fitogeografska obmocja razdeljena na nizje enote —
distrikte, dopolnjene ali popravljene pa so bile meje
oz. razmejitve med obmodji, zlasti med alpskim in
predalpskim obmocjem. Hkrati je bila zelja avtorjev,
da te fitogeografske enote uvrstimo v ustrezne stan-
dardno veljavne rastlinske province, kar je bilo tudi
narejeno (ZUPANCIC et al. 1987).

V povezavi s pojavljanjem flore oz. posameznih
vrst, ki so izklju¢no ali ve¢inoma prisotne v doloce-
nem fitogeografskem obmodju in v posameznem dis-
triktu, smo zeleli potrditi pravilnost omejitve ali za-
mejitve posameznega obmocja oziroma distrikta. Na
podlagi kart razsirjenosti vrst v Gradivu za Atlas
flore Slovenije (JoGAN et. al. 2001) ter horoloskih po-
datkov iz podatkovne zbirke FloVegSi (T. SELISKAR et
al. 2003) smo na poenostavljen nacin z rastrom fito-
geografskih obmodij in distriktov s pomoc¢jo izbra-
nih/opredeljenih diagnosti¢nih vrst ugotavljali iz-
klju¢no ali ve¢inoma prisotno floro za posamezno
fitogeografsko obmocje oz. podrejeno fitogeografsko
enoto (distrikt). Diagnosti¢ne vrste smo opredelili
kot: (i) izklju¢no prisotne vrste (take, ki se pojavljajo
izklju¢no samo v enem obmocju) in (ii) ve¢inoma pri-
sotne vrste (take, ki so ve¢inoma razsirjene le v enem
obmodju in imajo v redkih drugih obmo¢jih le Se
nekaj posameznih nahajalis¢). Preprost nacin za ugo-
tavljanje prisotnosti flore je relativen, z dolo¢enim
odstopanjem, kot je glede na pogostnost taksona v
karti raz$irjenosti vrste, podvrste, varietete, koli¢in-
sko nedolocena: oznaka za prisotnost vrste v kva-
drantu lahko pomeni obstoj/prisotnost enega ali vec¢
nahajalis¢ vrste oz. pojavljanje ve¢ primerkov rastline
ali pa le enega samega. Kljub temu je informacija do-
volj povedna in uporabna. Poleg upostevanja zdaj
znane slovenske razsirjenosti taksona smo pri analizi
uporabili $e njegovo Sirso (zemeljsko) horolosko pri-
padnost (geoelement, florni element) in biolosko
obliko. Ta elementa nam kazeta bioloske in ekoloske
razmere glede Zivljenjskih razmer, v katerih rastlina
uspeva.

Razprava je razdeljena na dve poglavji. V prvem
poglavju ugotavljamo pogostnost rastlinskih vrst v
fitogeografskih obmocjih oziroma distriktih, kar je
osnova za drugo poglavje o razdelitvi Slovenije na
florne province. Poleg flore, vegetacije in obstojece
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fitogeografske razdelitve Slovenije smo upostevali Se
objave najbolj relevantnih botanikov - fitogeografov
iz starejSega obdobja, katerih dela so posredno ali ne-
posredno vezana na Slovenijo, kot so: Apamovi¢
(1906), BeEck (1907, 1908, 1913), HAYEK (1907, 1923);
HorvAart (1954, 1962), HorvATIC (1957, 1963), MAYER
(1946, 1950, 1951, 1952, 1953, 1960), MEUSEL et al.
(1965), M. WRABER (1969), So6 (1961), Pocs (1960),
KARPATI (1966). Upostevali smo tudi dela botanikov
in fitogeografov iz novejsega obdobja (zadnja desetle-
tja) kot so Nada PRAPROTNIK (1987), TRINAJSTIC
(1976, 1986, 1995), SuGARr (1984, 1995 s sodelavci),
MARINCEK (1994), KoS$Ir (1975) in ZUPANCIC s sode-
lavci (1987, 1995).

Prva usklajevalna dela za opredelitev in povezavo
fitogeografskih obmocij s standardnimi rastlinskimi
provincami smo zastavili ze v devetdesetih letih prej-
$njega stoletja (ZUPANCIC et al. 1987, 1995). Temeljite-
je smo se problemu posvetili v pri¢ujoci razpravi.

Prva uskladitev WrRABROVIH (1969) fitogeograf-
skih obmocij s standardnimi rastlinskimi provinca-
mi je bila utemeljena predvsem na gozdni oziroma
potencialno naravni vegetaciji in skromnejsi flori-
sti¢ni osnovi (ZUPANCIC et al. 1987). Pri tem usklaje-
vanju smo se srecevali z velikimi tezavami, zlasti pri
opredelitvi in razmejitvi v transalpinskem obmocdju
severovzhodne Slovenije (Prekmurje, Prlekija), kjer
smo sicer predvideli poseben dravsko-murski dis-
trikt. Poleg tega smo bili takrat prepricani, da so v
Sloveniji zastopane §tiri regije: poleg evrosibirsko-se-
vernoameriske in alpsko-visokonordijske se medite-
ranska in panonsko-pontsko regija. Pri zadnji analizi
(SuGAR et al. 1995) se je izkazalo, da zadnjih dveh
regij v Sloveniji ni, saj za njiju ne moremo opredeliti
ustreznih diagnosti¢nih vrst ali pa jih pri nas sploh ni
(npr. za panonsko-pontsko regijo). Ugotavljamo pa,
da je mediteranska zimzelena vegetacija oziroma
flora le fragmentarno razvita na manj$ih povrsinah
pri Ospu, Steni nad Dragonjo in na strunjanskem
klifu.

V tej razpravi je upostevan vecji poudarek na flo-
risticni podlagi, to je razsirjenosti vrst in izsledkih
starejsih avtorjev - fitogegrafov (Adamovi¢, Beck,
Hayek idr.). Na$ namen je, da ¢im realneje, v povezavi
z naravno geografskimi znacilnostnimi, prikazemo
fitogeografsko delitev Slovenije po rastlinskih pro-
vincah. Zlasti nas je zanimala razseznost (obseg in
zamejitev) ilirske florne province, ki je posebnost
nase dezele: razteza se od jugovzhoda Balkanskega
polotoka in se pri nas bolj ali manj kon¢uje oziroma
seze $e nekoliko proti severovzhodu.
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Zdaj poznamo v Sloveniji 32 distriktov v Sestih fi-
togeografskih obmocdjih in pet rastlinskih provinc v
dveh flornih regijah. Pojavljanje pete province - pre-

norijsko-slovenske - predvidevamo za obmocje seve-
rovzhodne Slovenije in jo bomo izdvojili (razmejili) iz
srednjeevropske province.

2 POGOSTOST IN ZASTOPANOST RASTLINSKIH VRST V FITOGEOGRAFSKIH
OBMOCJTH SLOVENTJE

Slovenija je razdeljena na 6 fitogeografskih obmocij, in
sicer na alpsko, predalpsko, dinarsko, preddinarsko,
submediteransko in subpanonsko fitogeografsko ob-
mocje (M. WRABER 1969). Nadgradnja fitogeografskih
obmocij Slovenije je bila opredelitev nizjih fitogeograf-
skih enot, kot so province, sektorji, podsektorji, in raz-
delitev na najnizje enote distrikte (ZUPANCIC et al.
1987, ZUPANCIC & ZAGAR 1995). Zanimalo nas, je koli-
ko rastlinskih vrst (vklju¢no s podvrstami) raste iz-
klju¢no samo v enem fitogeografskem obmocju oziro-
ma v posameznih distriktih razli¢nih fitogeografskih
obmocij.

Zdaj v Sloveniji belezimo od 3192 (JoGAN et al.
2001) do okoli 3450 taksonov ali celo ve¢ (T. SELISKAR
et al. 2003, MARTINCIC et al. 2007). Tu so upostevani
vsi taksoni (vklju¢no s tujerodnimi), ne le avtohtone
vrste. Za naso raziskavo smo uporabili objavljeni se-
znam in prikaz razsirjenosti rastlinskih vrst Jogana
in sodelavcev (2001), ki je ze precej zastarel, tako po
stevilu kot po poimenovanju taksonov. Glede aktual-
nega poimenovanja (in $tevila) taksonov smo uporabi-
li rastlinski klju¢ (MARTINCIC et al. 2007) in podat-
kovno bazo FloVegSi (T. SELISKAR et al. 2003, uposte-
vano je njeno stanje v letu 2018).

Vsako fitogeografsko obmocje ima nekaj posebnih
rastlinskih vrst, ki uspevajo le v dolo¢enem fitogeo-
grafskem obmocju. Omenjeno naselitev dolocene ra-
stline na le eno fitogeografsko obmoc¢je pogojuje njena
fitogeografska razsirjenost skupaj s specificnimi eko-
loskimi razmerami, kot so podnebje oziroma mezo- in
mikroklima, geoloska podlaga, relief, strani neba,
nadmorska visina, morfologija terena, tla, kot tudi an-
tropozoogeni vplivi in Se kaj. Raziskava je pokazala,
da sta floristi¢no najbogatejsi submediteranski in alp-
ski fitogeografski obmodji. Vzrok je verjetno v izrazi-
tih klimatskih in geolosko-morfoloskih razmerah. V
alpskem fitogeografskem obmodju je hladna, precej
namocena, alpsko-kontinentalna klima s pestrimi
orografsko-reliefnimi oblikami. Submediteransko fi-
togegrafsko obmocje je toplo, manj namoceno, pada-
vine so prisotne predvsem v jesenskem in deloma po-
mladanskem casu, pogoste so poletne suse z redkimi
ekstremno visokimi temperaturami. Svet je gricevnat,
sicer reliefno bogato razclenjen. Na obeh fitogeograf-

skih obmocjih se izmenjujeta karbonatna in silikatna
geoloska podlaga. Pricakovali bi stevilne rastlinske
posebnosti v subpanonskem obmocju, vendar nam je
iz floristicnih raziskav ze znano, da je obmocje osiro-
maseno s panonsko-pontskimi vrstami. Pri nas ni iz-
razitega subpanonskega, kaj sele panonskega celinske-
ga podnebja. Smo le na obrobju subpanonskega fitoge-
ografskega obmodja, ki ga ne naseljujejo izrazite pa-
nonsko-pontske vrste. Posebnosti v evropskem merilu
sta nasi dinarski in preddinarski obmo¢ji. Potekata od
jugovzhoda do severozahoda, od Kolpe do Soce ob su-
bmediteranskem obmoc¢ju. Dinarsko obmocje je oro-
grafsko pestro, ve¢inoma karbonatno, padavinsko po-
dobno atlantskemu podnebju. Preddinarsko obmocje
je prav tako ve¢inoma karbonatno, gri¢evnato, s konti-
nentalno klimo. Obmod¢ji sta floristicno bogati, polni
dinarsko-balkanskih floristi¢cnih posebnosti. Obe ob-
moc¢ji imata malo vrst, ki rastejo (uspevajo) izkljucno v
dinarskem ali preddinarskem fitogegrafskem obmo-
¢ju. Vzrok je tudi v medsebojnem dopolnjevanju areala
dinarsko-balkanskih oziroma jugovzhodnoevropsko-
-ilirskih vrst med obema fitogeografskima obmocjima.

Veliko manj je rastlinskih vrst, ki bi uspevale iz-
klju¢no v distriktih. V nekaterih distriktih takih vrst
sploh ni, npr. v nekaj distriktih preddinarskega fitoge-
ografskega obmocdja, kjer jih ni v treh od osmih distri-
kov, ali v alpskem obmo¢ju, kjer jih je zelo malo v treh
od devetih distriktov, ali v dinarskem obmocju, kjer
jih ni v enem od S§tirih distriktov. Distrikti v drugih
fitogeografskih obmo¢jih so bolj ali manj bogati s sebi
lastnimi rastlinskimi vrstami. Floristi¢no najbogatejsi
so koprsko-$avrinski (180), ptujski (dravsko-murski)
(58), krasko-vipavski (57), kranjski (48) in Stajersko-
-koroski (37) distrikt.

Kaj pomeni $tevil¢nost vrst na posameznih fito-
geografskih obmocjih oziroma v njihovih distrik-
tih?

Bogastvo flore na posameznih fitogeografskih obmo-
¢jih oziroma v njihovih distriktih zagotovo pomeni ali
potrjuje, da so te fitogeografske enote upravicene in
dobro izbrane, nakazuje njihovo floristi¢no in ekolo-
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$ko posebnost. Te vrste bi lahko uvrstili med diagno-
sticno pomembne vrste ali celo med znacilnice ali raz-
likovalnice kot dopolnilo k ze izbranim ali uveljavlje-
nim znacilnicam dolocenega fitogeografskega obmo-
¢ja. Alpsko fitogeografsko obmocje prepoznamo po
njegovih posebnih alpskih hladnoljubnih vrstah, kot
so npr. absolutni endemiti Campanula x vrtacensis, P.
alpinum subsp. victoris, Nigritella kosutensis in N. rav-
nikii ali subendmiti oz. relativni endemiti npr. A. tau-
ricum nsubsp. hayekianum, A. tauricum subsp. tauri-
cum, A. tauricum subsp. latemarense, Campanula zo-
ysii, Cerastium julicum, Festuca calva, F. laxa, Gentia-
na froelichii, Heracleum austriacum subsp. siifolium,
Leucanthemum lithopolitanicum, Nigritella lithopolita-
nica, N. widderi, N. archiducis-joannis, Papaver alpi-
num subsp. ernesti-mayeri, Pedicularis elongata subsp.
julica, Saxifraga hohenwartii, Scorzoneroides crocea
ipd.

Na§ submediteran zaznamujejo toploljubne sub-
mediteranske in mediteranske vrste, ki jih ni v drugih
fitogeografskih obmodjih, npr. Asparagus acutifolius,
Cistus salviifolius, Colutea arborescens, Coronilla creti-
ca, Euphrasia marchesettii, Osyris alba, Rubia peregri-
na, Smilax aspera, Viburnum tinus, ali pa so pri nas
razmeroma redke, kot so: Celtis australis, Pistacia tere-
binthus in Quercus ilex. Poleg nastetih vrst se v nasem
submediteranskem obmocju pojavljajo Se nekateri
(sub)endemiti, in sicer: Alyssum montanum subsp.
montanum, Campunula marchesettii, Hieracium dragi-
cola, Knautia drymeia subsp. tergestina, Moehringia
tommasinii, Ranunculus pospichalii idr.

Dinarsko fitogeografsko obmodje je floristi¢no bo-
gato, vendar skromno glede posebnosti oziroma iz-
klju¢no ali ve¢inoma na tem obmocju rasto¢imi vrsta-
mi. Tu uspevajo nekateri nasi endemiti, in sicer Hla-
dnikia pastinacifolia, Primula carniolica s krizancem
Primula x venusta in Ranunculus wraberi. Z jugovzho-
da pa k nam prihajajo dinarsko-balkanske vrste, ki se
pojavljajo izklju¢no le v dinarskem obmodju, in sicer:
Cerastium dinaricum, Edraianthus graminifolius, Fe-
stuca bosniaca, Helianthemum rupifragum, Polygala
croatica, Thymus balcanus, ki z endemiti odli¢no opre-
deljujejo nase dinarsko fitogeografsko obmodje.

Subpanonsko fitogeografsko obmocje v Sloveniji,
ki je na skrajnem zahodnem subpanonskem obrobju,
nima izrazitih panonsko-pontskih vrst. Ve¢inoma so
to splosno razsirjene vrste panonskega obmocdja, ki se
ve¢inoma ne pojavljajo v drugih fitogeografskih ob-
modjih, in sicer: Daphne cneorum subsp. arbusculoides,
Epipactis nordeniorum, Gagea spathacea, Moenchia
mantica subsp. caerulea, Myosotis laxa, Papaver dubi-
um, Potentilla supina, Pulmonaria mollis, Pulsatilla
grandis, Veronica triphyllos, Viscum laxum idr. V su-
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bpanonskem fitogeografskem obmocju se nekatere
splosno razsirjene vrste pogosteje in bolj mnozi¢no po-
javljajo kot v drugih fitogeografskih obmo¢jih Sloveni-
je, s ¢imer dajejo dolocen pecat nasemu predpanon-
skem obmodju, in sicer: Chenopodium rubrum, Cyno-
surus echinatus, Epipactis voethii, Omphalodes scorpio-
ides, Scirpus radicans, Trifolium pannonicum idr.

Reka Mura in njeni pritoki so ustvarili mrtve ro-
kave, mrtvice, stojeco vodo, ponekod so nastala ume-
tna jezera zaradi opuscanja peskokopov ali pa so
ustvarili ribnike, od katerih so posamezni sedaj opu-
$Ceni. Na teh vodnih povrsinah se pojavlja posebna
brezinska, mocvirna ali vodna flora, tipicna za nase
subpanonsko fitogeografsko obmocje. Naj navedemo
nekaj rastlin: Carex bohemica, Cyperus michelianus,
Montia fontana, Marsilea quadrifolia, Nymphoides pel-
tata, Potamogeton obtusifolius, Typha minima, Wolffia
arrhiza. Nekatere vrste se na ekolosko podobnih vo-
dnih rastisc¢ih pojavljajo tudi drugod, v drugih fitoge-
ografskih obmo¢jih, vendar so v subpanonskem ob-
modcju pogostejse in stalnejse: Cyperus glomeratus,
Lemna trisulca, Scirpus radicans, Typha laxmanii idr.
Navedene vrste lahko $tejemo kot bolj ali manj diagno-
sticne vrste nasega subpanonskega fitogeografskega
obmogdja.

Predalpsko fitogeografsko obmocje ni tako bogato
kot alpsko z rastlinskimi vrstami, ki bi uspevale iz-
klju¢no v njem. Prisotnih je le nekaj zanimivih rastlin,
med njimi so endemiti Leontodon berinii, Moehringia
villosa, Ranunculus thora f. pseudoscutatus, R. aesoti-
nus, Saxifraga paradoxa, ali zavarovane vrste, Gladio-
lus imbricatus, Daphne cneorum subsp. cneorum, Lipa-
ris loeselii, Lycopodiella inundata idr. Poleg nastetih so
zanimive Se vrste Cirsium waldsteinii, Diphasiastrum
alpinum, Euphorbia triflora subsp. kerneri, Poa carnio-
lica, Primula veris subsp. canescens, Woodsia ilvensis,
ki jih lahko bolj ali manj zanesljivo uvrs¢amo med di-
agnosti¢no pomembne vrste nasega predalpskega fito-
geografskega obmocja. Vecina nastetih vrst prihaja k
nam z zahoda.

Preddinarsko fitogeografsko obmodje je najrevnej-
$e z izkljuénimi rastlinskimi vrstami, ¢eprav je flori-
sti¢cno bogato. Manjsi izbor flore vendarle zaznamuje
to fitogeografsko obmodje, kljub temu, da nekatere od
navedenih vrst posami¢no uspevajo v dinarskem, sub-
mediteranskem ali celo predalpskem fitogeografskem
obmodju. Stalne, izklju¢no ali ve¢inoma na preddinar-
skem fitogeografskem obmodju rastoce vrste so: Acer
obtusatum, Aconitum variegatum subsp. nasutum, A.
vitosanum, Asplenium trichomanes subsp. pachyrha-
chis, Dianthus giganteus subsp. croaticus, Erysimum
carniolicum, Fumaria officinalis subsp. wirtgenii in
Rosa blondaeana.
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Vecina distriktov fitogeografskih obmocij ima
svoje sebi lastne rastoce vrste, kar je razvidno iz Tabel
1 in 2. Vendar jih nekateri distrikti nimajo ali jih imajo
zelo malo: taksni so jugovzhodnoalpski in primorsko-
-julijskoalpski distrikt v alpskem fitogeografskem ob-
modju, krimsko-mokrisko-goteniski distrikt v dinar-
skem fitogeografskem obmocju ter zahodnodolenjski,
notranjski, polhograjski, iski, bohorsko-kumski in
osrednjedolenjski distrikt v preddinarskem fitogeo-
grafskem obmocju. V te distrikte pa prihajajo vrste iz
drugih fitogeografskih obmocij, ki bi jih tu ne pri¢ako-
vali. Tako dajejo tem distriktom dolocen floristi¢ni in
ekoloski pecat oziroma drugaénost, kar opravicuje nji-
hov obstoj. O¢iten primer je iski distrikt, v katerem so
nekatere alpske in $tevilne dinarske vrste. Alpske vrste
oznacujejo posebnost distrikta. Zaradi prisotnosti di-
narskih vrst pa ni jasno, ali ga naj uvrstimo v preddi-
narsko (ZUPANCIC & ZAGAR 1995) ali kar v dinarsko
fitogeografsko obmocje, kamor ga uvrséa ACCETTO
(2010).

Za fitogeografska obmodja in distrikte smo izde-
lali analizo rastlinskih vrst, ki izklju¢no ali ve¢inoma
uspevajo v doloCenem fitogeografskem obmodcju, in
jih opredelili glede na bioloske oblike in njihove fito-
geografske razsirjenosti (po geoelementih) ter to pri-
kazali v tabelah 3-20. Tako izbrane rastlinske vrste
odrazajo doloceno floristi¢no in ekolosko podobo po-
sameznega distrikta, skupek rastlinstva distriktov v
dolocenem fitogeografskem obmodéju pa posledi¢no
prikazuje njegovo floristi¢no in ekolosko podobo (Ta-
bele 21-24). Za opredelitev bioloskih oblik in geoele-
mentov smo uporabljali literaturo PigNATTIJA (2005),
deloma AESCHIMANNA et al. (2004) in v manjsi meri
PoLpINDJA (1991).

Analiza izklju¢no ali ve¢inoma prisotnih vrst alp-
skega fitogeografskega obmocja (Tabele 3, 4 in 5) kaze
na prevlado hemikriptofitov (25 oz. 56 %), njim sledijo
hamefiti (7 oz. 18 %) in nato geofiti (5 oz. 13 %), terofi-
tov je zanemerljivo malo (1 oz. 3 %). Med izklju¢ne ali
veCinoma prisotne vrste se niso uvrstili fanerofiti s.
lat., helofiti in hidrofiti (Tabela 22). V primerjavi z
drugimi fitogeografskimi enotami po delezu udelezbe
hemokriptofitov s hamefiti zasedajo tretje mesto (Ta-
bela 21). Tabela 24 prikazuje razmerja med geoelemen-
ti alpskega obmodja, kjer prevladujejo endemiti (8 oz.
22 %) in alpski endemiti (5 oz. 14 %). Drugi geoelemen-
ti s prej omenjenimi enotami kazejo na hladne alpske
razmere v jugovzhodnem obmocju Alp. V primerjavi z
drugimi fitogeografskimi obmo¢ji Slovenije (Tabela
23) izstopajo v alpskem obmodju alpski endemiti (5 oz.
62 %): Jovibarba arenaria, Artemisia genipi, Minuartia
rupestris, Primula villosa, Taraxacum cuculatum in
vzhodnoalpsko-ilirski endemit Viola zoysii, ter ostali

endemiti znacilni za jugovzhodne Apneniske Alpe:
Androsace helvetica, A. hausmanii, Papaver alpinum
subsp. victoris, Festuca alpestris, Geranium argenteum,
Poa cenisia idr. Alpsko obmocje je poleg predalpskega
in submediteranskega obmocja bogato z endemiti. Iz
Tabele 23 je razvidno pojavljanje drugih geoelementov,
ki so v primerjavi z drugimi obmodji, zlasti predalp-
skim obmocjem, $teviléno manj prisotni, kazejo pa na
prej omenjene hladne alpske razmere.

Najbolj floristicno podprt z izklju¢no ali ve¢inoma
rasto¢imi vrstami je jugovzhodnoalpski distrikt (2 a),
slabo pa alpsko-pohorski (1d) in primorsko- julijsko-
alpski distrikt (2d), kar pa ne pomeni, da nimata svojih
posebnosti v ozjem in $irSem krogu fitogeografske de-
litve Slovenije (Tabele 3, 4 in 5). Predvsem se od drugih
distriktov razlikujeta zaradi toplotnega vpliva panon-
skega podnebja (alpsko-pohorski distrikt (1 d), oziro-
ma sredozemskega podnebja (primorsko-julijskoalpski
distrikt (2 d)), ki omogoca pojavljanje nekaterih toplo-
ljubnih rastlinskih vrst, ki so sicer splosno razsirjene v
subpanonskem in submediteranskem obmodju in tu
niso izklju¢no ali ve¢inoma prisotne.

Analiza izkljuéno ali ved¢inoma prisotnih vrst
predalpskega fitogeografskega obmocja (Tabele 6, 7
in 8) kaze na visoko prevlado hemikriptofitov (65 oz.
49 %). Steviléni so tudi terofiti (25 oz. 19 %) in geofiti
(19 oz. 14 %). Za razliko od alpskega obmocja se med
izklju¢no ali ve¢inoma prisotnimi vrstami pojavljajo
fanerofiti (8 oz. 6 %) in nanofanerofit (1 oz. 1 %).
Nekaj je tudi hamefitov (9 oz. 6 %). Prisotna sta Se
helofita in hidrofita (vsak po 2 0z. 2-3 %) (Tabela 22).
Razpored vrst po bioloski obliki v primerjavi z drugi-
mi fitogeografskimi obmoc¢ji (Tabela 21) kaze, da je
predalpsko obmocje bogato s hemikriptofiti podobno
kot submediteransko (65 oz. 33 %); $tevil¢no ga prese-
ga tudi v drugih bioloskih oblikah, razen v primerjavi
s submediteranskem obmoc¢jem, ki je na splosno bo-
gatejSe po raznovrstnosti bioloskih oblik. Razpored
vrst po bioloskih oblikah kaze na zmernejse zivljenj-
ske razmere, ki se odrazajo tudi v prisotnosti terofi-
tov in fanerofitov. Primerjava geoelementov z alp-
skim fitogeografskim obmocjem kaze na doloceno
podobnost in hkrati doloceno raznolikost, ki je svoj-
ska zaradi prisotnosti redkih posamic¢nih vrst. Neka-
teri geoelementi so celo manjsinsko zastopani v pri-
merjavi z drugimi obmodji, vendar dajo dolocen fito-
geografski pecat, kot sta stenomediteranski in jugov-
znodnoevropski geoelement. (Tabela 24). Posebnost
predalpskega obmocdja je prisotnost endemitov (7 oz.
6 %) oz. alpskih endemitov (2 oz. 2 %) v dolinah ali v
vi$jih legah predalpskega obmocja. Ti so: Euphorbia
kerneri, Leontodon berinii, L. hispidus subsp. bruma-
tii, Polygala croatica, Gentianella aspera, Thesium ro-
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stratum in Jovibarba hirta. Primerjavo geoelemtnov
znotraj predalpskega obmodja prikazuje Tabela 24,
kjer prevladujejo geoelementi evropsko-vzhodnoe-
vropskega obmocja z vdorom sredozemskih in vzho-
dnih - (azijskih) geoelementov. Vsi distrikti (4a do
4d) so dobro floristi¢no podprti.

Analiza izklju¢no ali ve¢inoma prisotnih vrst di-
narskega fitogeografskega obmocja (Tabele 9, 10 in 11)
kaze, da v njem prevladujejo hemikriptofiti (17 oz. 58
%). Skromno so zastopani terofiti (5 oz. 14 %), fanero-
fiti (5 oz. 17 %) ter hamefiti (3 0z. 9 %) (Tabela 22). V
primerjavi z drugimi obmodji vidimo skromno zasto-
panost izklju¢nih vrst v dinarskem obmodju in zato je
tudi skromna zastopanost teh vrst v posameznih kate-
gorijah biologkih oblik (Tabela 21). Primerjava biolo-
$kih oblik z drugimi obmo¢ji nam ne daje podobe Zi-
vljenjskih razmer v dinarskem obmodéju. Opremo se
lahko le na primerjavo znotraj obmocja, kjer prevlada
hemikriptofitov daje podobo tezjih, a ne pretezkih ra-
sti$¢nih razmer.

Pestrost geoelementov v dinarskem obmodju je
skromna, endemitov je malo,kot sta npr. Hladnikia pa-
stinacifolia in Ranunculus wraberi. Z dvema vrstama
so zastopani orof. jugovzhodnoevropski, evropsko-
-azijski in mediteranski geoelement, drugi so zastopa-
ni le z eno vrsto (Tabela 24). V primerjavi z drugimi
obmodji so tu zastopani jugozahodni, orof. centralno-
evropski in mediteransko-zahodnoazijski geoelemen-
ti. Posebnost je prisotnost 16 vrst ilirskega geoelementa
(Tabela 23). Razpored po geoelementih kaze, da dinar-
sko obmocje pripada evropsko-juznoevropskemu pro-
storu.

Z izklju¢no ali ve¢inoma prisotnomi vrstami so
podprti distrikti 5a, b in d. Zelo malo izklju¢nih vrst
imata mokrsko-goteniski in krimski distikt in nista
floristi¢no niti vegetacijsko podprta. Smiselno ju je
bilo zdruziti in preimenovati v krimsko-mokrisko-go-
teniski distrikt (5d).

Po mnenju DAKSKOBLERJA (2015) je uvrséanje
Banjsic v trnovski distrikt (5a) vprasljivo, saj je obmo-
¢je prehodno med submediteranskim in predalpskim
fitogeografskim obmocjem (KALIGARIC & SKORNIK
2002).

Izklju¢no ali ve¢inoma prisotnih vrst v preddinar-
skem fitogeografskem obmodju je $e manj kot v dinar-
skem obmocju (Tabele 12, 13 in 14). Obe obmodji sta
floristi¢no skladni z jugovzhodnoevropsko-ilirskimi
vrstami, ki se po $tevilu in mnozi¢nosti pojavljajo v
obeh obmogjih in se tako izkljucujejo kot izklju¢ne ali
ve¢inoma prisotne vrste v prvem ali drugem obmodju.
Kot v dinarskem obmo¢ju se tudi v preddinarskem ob-
mocju pojavljajo predvsem hemikriptofiti (4 oz. 44 %).
Opazni so tudi fanerofiti in terofiti (z 2 vrstama oz. 22
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%). Tu ni izklju¢nih vrst helofitov in hidrofitov (Tabela
22). V primerjavi z drugimi obmodji je to obmocje naj-
revnej$e z izklju¢no ali ve¢inoma prisotnimi vrstami,
kar ima za posledico skromen delez bioloskih oblik
(Tabela 21). Tezko bi ovrednotili zivljenjske razmere na
podlagi bioloskih oblik. Odstotni delez geoelementov
je v preddinarskem obmodju enakomeren (Tabela 24).
V primerjavi z drugimi obmoc¢ji izstopata le dva geoe-
lementa, ki jih v drugih obmodjih ni, in sicer jugozaho-
dnoevropski in mediteransko-azijski geoelement.
Drugi geoelementi, ki so ve¢inoma prisotni v dinar-
skem obmocdju, dajejo toplotni pecat juzne-jugovzho-
dne Evrope (Tabela 23). Glede na skromnost vrst v ka-
tegorijah Zivljenjskih oblik in geoelementov lahko z
zadrzkom sklepamo o ugodnih vegetacijskih Zivljenj-
skih razmerah preddinarskega obmocja.

0Od 8 distriktov v preddinarskem obmocju so le v
petih distriktih prisotne, a malostevilne izklju¢ne ali
vec¢inoma prisotne vrste (Tabele 12, 13 in 14). Iz flori-
sti¢ne in vegetacijske analize ZUPANCICA in ZAGARJA
(1995) pa je upravicena delitev na 8 distriktov.

Submediteransko fitogeografsko obmocje je naj-
bogatejse z izklju¢no ali ve¢inoma prisotnimi vrstami
(Tabele 15, 16 in 17). Analiza bioloskih oblik je bolj ali
manj uravnotezena — z izjemo, da ni helofitov. Prevla-
dujoce so $tiri kategorije: Stevilni terofiti (115 oz. 44
%), nato hemikriptofiti (67 0z. 26 %), sledijo geofiti (28
0z. 11 %) in fanerofiti (28 oz. 11 %). Manj so zastopani
hamefiti (13 0z. 5 %) in hidrofiti (8 0z. 3 %) (Tabela 22).
Razpored oz. delez vrst po bioloskih oblikah v primer-
javi z drugimi obmodji kaze naslednjo podobo: terofi-
tov je 66 %, fanerofitov 61 %, nanofanerofitov 56 %,
geofitov 45 %, hidrofitov 44 %, hamefitov 35 % in he-
mikriptofitov 34 %. Primerjava med obmodji kaze, da
je submediteransko obmocje v vseh kategorijah, razen
pri heliofitih, vodilno. Velika zastopanost terofitov in
fanerofitov s. lat. poudarjajo tople susne submedite-
ranske razmere. Geofiti se pojavljajo le spomladi, suso
pa prezive s podzemnimi rastlinskimi organi. Na neu-
godne sezonske razmere nakazujejo $tevilni hemikrip-
tofiti. (Tabeli 21 in 22).

Submediteransko fitogeografsko obmocje je boga-
to z izklju¢nimi ali ve¢inoma prisotnimi geoelementi,
ki izkazujejo tople klimatske razmere in so skladni z
razporedom bioloskih oblik. Fitogeografski polozaj
obmocdja lahko sintezno predstavimo kot evropsko-
-mediteranski z vplivi iz Atlantika na zahodu in tople-
ga dela celine na vzhodu (Tabela 24).

Vsi distrikti submediteranskega obmodja so flori-
sticno ovrednoteni. Najve¢ izkljuénih ali vec¢inoma
prisotnih vrst imata krasko-vipavski (7 b) in koprsko-
-$avrinski distrikt (7 d). Najmanj izklju¢nih ali vecino-
ma prisotnih vrst je v briskem (7 a) in brkinskem (7 ¢)
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distriktu. Najbolj topel in susen mediteranski je kopr-
sko-Savrinski distrikt (7 d), kar se odraza v Stevilnih
vrstah terofitov ter stenomediteranskih, evromedite-
ranskih in manj Stevilnih subtropskih geoelementov
(Tabela 15). Na jugovzhodni vpliv pa lahko sklepamo
po zmerni zastopanosti evromediteranskih-turanskih
in jugovzhodnih-juznosibirskih ter podobnih stevil¢-
no manj prisotnih geoelementov. Med izklju¢nimi vr-
stami je prisoten endemit Moehringia tommasinii (Ta-
beli 16 in 17).

Zanimivo je, da je v krasko-vipavskem distriktu (7
b) med izkljuénimi vrstami 5 endemitov: Hieracium
dragicola, Moehringia tommasinii, Sorbus istriaca, S.
mayeri in S. slavnicensis, kar daje distriktu svojski
pecat, s tem pa tudi slovenskemu in severnojadranske-
mu submediteranu (Tabeli 15 in 17).

Analiza izklju¢no ali ve¢inoma prisotnih vrst v su-
bpanonskem fitogeografskem obmocju (Tabele 18, 19
in 20) kaze, da so v njem najstevil¢nejsi terofiti (26 oz.
41 %) in nato hemikriptofiti (17 oz. 27 %). Poleg terofi-
tov, ki oznacujejo »stepsko« obmocje, so za nase obro-
bje subpanonije znacilni $e hidrofiti (7 oz. 11 %), ki so
naselili mokris¢a, mrtve rokave reke Mure ali popla-
vljene opuscene peskokope ipd. (Tabela 22). V primer-
javi z drugimi obmodji v subpanonskem obmodju iz-
stopajo hidrofiti (7 oz. 39 %), podobno kot v submedi-
teranskem obmodju (8 oz. 44 %). Odstotne udelezbe
vrst drugih bioloskih oblik so nekoliko podobne pre-
dalpskemu obmocju; te so tu bolje zastopane kot v alp-
skem, dinarskem in preddinarskem obmocju. (Tabela
21). Skladno z delezem bioloskih oblik v subpanon-
skem fitogeografskem obmocju ugotavljamo, da so ra-
stne razmere vegetacije relativno ugodne glede vecjega
pojavljanja terofitov in nanofanerofitov. Ti kazejo na
toplo podnebje, kar pa je lahko ob pretirano vrocih ob-
dobjih tudi neugodno zaradi suse.

Pojavljanje izklju¢nih geoelementov v subpanon-
skem obmodju je skromno in posami¢no (6 vrst, po en
podatek oz. primerek, Tabela 23). Drugi geoelementi so
skladni s submediteranskim obmod¢jem in redke uvr-
§¢amo med »vecinoma prisotne«. Najpogosteje so geoe-
lementi zastopani le z eno vrsto. V haloskem distriktu
(3b) je zabelezena zavarovana vrsta — endemit Sempervi-
vum juvanii (Donacka gora — kremencevo-apnencev pe-
$¢enjak in konglomerat). Analiza geoelementov kaze
jugovzhodnoevropski-evropski-vzhodnoevropsko-kar-
patsko-azijski znacaj. (Tabela 24). Na to opredelitev
lahko sklepamo iz Tabele 23, ki kaze odstotni delez geo-
elementov v primerjavi z drugimi fitogeografskimi ob-
modji.

Vsi trije distrikti subpanonskega fitogeografskega
obmodja so floristi¢no podprti (Tabele 18 - 20), zlasti
$e ptujski (dravsko-murski) (3a), ki ga predlagamo v

prenorijsko-slovensko floristi¢no provinco (MEUSEL et
al. 1965) kot ptujski distrikt (So6 1961). Po stevilu vrst
je ta distrikt najbolj panonski (»stepski«) s Stevilnimi
terofiti in vzhodnimi geoelementi. Izbrane (izklju¢ne
ali veCinoma prisotne) vrste tega distrikta glede na bi-
oloske oblike (Tabela 19) uvr§¢amo predvsem v terofi-
te, ki jih je 24 (46 %), in hemikriptofite, ki jih je 10 (19
%). Zaradi mrtvic, bajerjev (ribnikov), ki so nastali iz
opuscenih peskokopov in jih je s¢asoma zalila voda,
ter drugih mokris¢ se pojavlja 6 (12 %) hidrofitov. Prav
toliko je geofitov 6 (12 %). Hamefiti so 3 (6 %). Redki so
nanofanerofiti 2 (4 %) in fanerofiti 2 (1 %). Pravo podo-
bo fitogeografskega obmocja oziroma floristicne pro-
vince dajo terofiti, ki so vodilni za nizinsko, poljedelj-
sko subpanonsko obmocje ali — natan¢neje - za obro-
bje subpanonskega obmocja Slovenije. Poleg terofitov
0 za obravnavano obmocdje in posledi¢no tudi za ptuj-
ski distrikt prenorijsko-slovenske floristi¢ne province
znacilni hidrofiti, ki naseljujejo Stevilna tamkajsnja
mokrisca (Tabela 19).

Opredelitev izklju¢nih ali ve¢inoma prisotnih vrst
po fitogeografski razsirjenosti (Tabela 20) je naslednja.
Najvec je evroazijskih (8 oz. 15 %), subkozmopolitskih
(6 0z. 11 %), evrosibirskih (5 oz. 10 %), juznoevropsko-
-juznosibirskih (5 oz. 10 %), subtropskih (4 oz. 8 %) in
juznoevropskih (3 oz. 6 %) geoelementov. To je polovi-
ca vseh izklju¢nih ali ve¢inoma prisotnih vrst, ki fito-
geografsko dobro opredeljujejo ptujski distrikt preno-
rijsko-slovenske province nasega severovzhodnega ob-
robnega subpanonskega obmodja. K tem diagnosti¢-
nim vrstam ptujskega distrikta bi dodali $e manj zasto-
pane geoelemente, kot so: vzhodnoevropski (2 oz. 4 %),
pontski, paleosubtropski, cirkumborealni, stenomedi-
teranski, severnomediteransko-montanski, evromedi-
teransko-turanski, jugovzhodnocentralno-evropski,
evropsko-kavkaski, vzhodnomediteranski in paleo-
temperatni geoelement (vsi zastopani z 1 vrsto oz. 2 %).
Drugi geoelementi v Tabeli 20 so prisotni $e v drugih
distriktih.

Naredili smo $e analizo pojavljanja jugovzhodnoe-
vropsko-ilirskih elementov v ptujskem distriktu, da bi
spoznali vpliv sosednje ilirske province na juzni in ju-
gozahodni meji, to je z bizeljsko-krskim (3¢) in $tajer-
sko-koroskim distriktom (4c). Od jugovzhodnoevrop-
sko-ilirskih geoelementov je z ozjo razsirjenostjo veci-
noma prisotna le vrsta Aposeris foetida in s $irSo raz-
Sirjenostjo vrsti Knautia drymeia subsp. drymeia in
Fraxinus angustifolia subsp. oxycarpa. Od ozje razsirje-
nih jugovzhodnoevropsko-ilirskih vrst so na zaho-
dnem sti¢nem obmod¢ju redko ali zelo redko prisotne
naslednje vrste: Anemone trifolia, Cardamine trifolia,
C. enneaphyllos, C. waldsteinii in Aremonia agrimonio-
ides, na juznem sticnem obmodju pa vrste: Hacquetia
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epipactis, Hieracium transsilvanicum in Festuca
drymeia; po vsem obmodju pa so raztresene vrste La-
mium orvala, Polystichum setiferum, Erythronium
dens-canis in Tamus communis. VecCina nastetih vrst
bolje uspeva na bazi¢nih tleh in karbonatni geoloski
podlagi, izjemi sta vrsti Erhythronium dens-canis in
Hieracium transsilvanicum, ki uspevata na kislih tleh,
ter vrsti Festuca drymeia in Polystichum setiferum, ki
sta prilagodljivi in uspevata tudi na zmerno kislih do
bazi¢nih tleh.

Posamic¢no, redko pojavljanje jugovzhodnoevrop-
sko-ilirskih vrst in bolj pogosti, ne tako diagnosti¢no
pomembni jugovzhodnoevropsko-ilirski vrsti Aposeris
foetida in Knautia drymeia subsp. drymeia skupaj ka-
zeta na doloCeno diferenciacijo ptujskega distrikta
znotraj prenorijsko-slovenske province. Posebej dobro
jo oznacuje vrsta Fraxinus angustifolia subsp. oxycar-
pa, ki je prisotna izklju¢no v slovenskem subpanon-
skem obrobju.

Floristi¢ni analizi ptujskega distrikta prenorij-
sko-slovenske province sledi vegetacijska analiza goz-
dnih zdruzb, ki so znadilne zanjo in ve¢inoma ali
povsem razsirjene zgolj tu. Te so: Vicio oroboidi-Fage-
tum (Ht. 1938), Pocs & Borhidi in Borhidi 1960, Poly-
sticho setiferi-Fagetum Zupanci¢ et al. 2001 (non
Ubaldi 1988 nom. inv.), Festuco drymeiae-Abietetum

Vukeli¢ & Baricevi¢ 2007, Pruno padi-Carpinetum be-
tuli (Marinc¢ek & Zupancic¢ 1982), Marincek 1994, Hi-
eracio rotundati-Fagetum 7. Kosir 1994, Galio rotun-
difolii-Pinetum Zupanci¢ & Carni ex Carni et al.1992,
Pruno padi-Fraxinetum angustifoliae Carni et al. 2008
nom. nud., Fraxino-Ulmetum effusae Slavni¢ 1952
var. Prunus padus Vukeli¢ et Baricevi¢ 2004, Salice-
tum albae-fragilis So6 (1930) 1940, Querco roboris-
-Carpinetum M.Wraber 1969, Stellario nemorum-Al-
netum glutinosae Lohmayer (1953) 1957, Lonicero ca-
prifolii-Quercetum roboris (Raus 1971) Marincek 1994
in Querco roboris-Ulmetum minoris Issler 1924. Od
travi$¢nih zdruzb bi bila za to obmocje znacilna (tu
prvikrat opisana) zdruzba Dactylis glomerata-Festuca
pratensis comm. (A. Seliskar 1998) ter pozneje spo-
znana suha ali polsuha travi§¢a subpanonskega sveta
Slovenije Hypochoerido-Festucetum rupicolae Stein-
buch 1995 in Onobrychido viciifoliae-Brometum Kali-
gari¢ et Skornik 2002 (KALIGARIC & SKORNIK 2002,
SkorNIK 2003). Kot smo Ze zapisali, so na obravnava-
nem obmodju Stevilna mokrisca, ki jih porasca veé
(devet) mokri$¢nih zdruzb razredov Lemnetea, Isoe-
to-Nanojuncetea, Galio-Urticetea in Phragmiti-Ma-
gnocaricetea, ki dajejo svojski pecat pokrajini in s tem
tudi ptujskem distriktu ter prenorijsko-slovenski
provinci.

3 PRIMERJAVA MED ANALIZAMA IZBRANIH IN VSEH TAKSONOV V
FITOGEOGRAFSKIH OBMOCJIH SLOVENIJE

Za primerjavo smo naredili analizo bioloskih oblik ta-
ksonov med izklju¢no ali ve¢inoma prisotnimi (izbra-
nimi) in vsemi rasto¢imi vrstami Slovenije v posame-
znih fitogeografskih obmoc¢jih po M. WRABRU (1969) v
zelji, da bi ugotovili skladnost ali razlicnost rezultatov
razmerij med bioloskimi oblikami. V obdelavo po pro-
gramu FloVegSi (T. SELISKAR et al. 2003) je bilo zajetih
3240 taksonov (Diagrama 1 in 2).

V alpskem fitogeografskem obmoc¢ju so razmer-
ja bioloskih oblik ve¢inoma bolj ali manj skladna. (Ta-
bela 22, Diagram 1). Razlika je pri fanerofitih, ki pri
analizi izklju¢nih ali ve¢inoma prisotnih vrst umanj-
kajo (Tabela 22). To si razlagamo tako, da se tu priso-
tne drevesne vrste (npr. macesen, smreka, jelka, bukev,
beli javor idr.) pojavljajo tudi v drugih fitogeografskih
obmoc¢jih. Presenec¢a pa nas Stevil¢nost terofitov za
alpsko obmocje (Diagram 1), kjer nismo pricakovali
tako visokega deleza. Razlago za tak rezultat pripisu-
jemo presiroko oblikovanemu alpskemu obmocju M.
WRABRA (1969) v smeri proti nizjemu predalpskemu
obmocdju.
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V predalpskem fitogeografskem obmocju sta
obe analizi razporeda bioloskih oblik skladni z zane-
marljivimi odstopanji.

Primerjava bioloskih vrst v dinarskem fitogeo-
grafskem obmocju je skladna. Razlika je le v pojavlja-
nju Stevila fanerofitov, kjer je kar 15 : 6 (Tabela 22,
Diagrama 1 in 2). Dinarsko obmocje je poznano po
razli¢nosti drevesnih (fanerofitov) in grmovnih vrst
(nanofanerofitov). Razliko si razlagamo z nenatan¢ni-
ma metodama, ki sta v danih primerih zastavljeni na
priblizkih in zato relativni, vendar dajeta zadovoljiv
rezultat.

V preddinarskem fitogeografskem obmocju se
med analizama izbranih in vseh vrst v Sloveniji razli-
kuje odstotek fanerofitov za skoraj enkrat ve¢, mini-
malno je odstopanje pri hamefitih (Tabela 22, Diagra-
ma 1 in 2). Razmerja pri drugih bioloskih oblikah so
skladna. V razmerjih fanerofitov in hamefitov med
obema analizama gre verjeti analizi, ki zajema vse ra-
stlinstvo Slovenije. Ugotavljamo, da se pri izbranih vr-
stah lahko pojavi napaka zaradi obravnave manjsega
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Stevila vrst, ki pridejo v postev. Vprasanje je, zakaj so
pri analizi izbranih vrst izpadli hamefiti.

Pri submediteranskem fitogeografskem obmo-
¢ju so odstotna razhajanja pri hemikriptofitih in tero-
fitih. Enkrat vec je hemikriptofitov v analizi vseh vrst
v Sloveniji in enkrat ve¢ je terofitov v analizi izbirnih
vrst. Drugi odstotki bioloskih vrst so skladni. Vzrok je
verjetno v relativnosti obeh analiz, kjer ne moremo na-
tan¢no opredeliti meje obmocij pri eni ali drugi anali-
zi. (Tabela 22, Diagram 1).

V subpanonskem fitogeografskem obmocju je
najvec razlik. V analizi vseh vrst v Sloveniji prevladu-
jejo fanerofiti in hemikriptofiti; geofiti in terofiti pa v
analizi izbranih vrst (Tabela 22, Diagram 1). Analiza
vseh vrst je zaradi popolnosti bolj zanesljiva in tudi
racunalnisko podprta. Kljub razlikam med analizama
ugotavljamo, da so razmerja med bioloskimi oblikami

zelo podobna. V obeh analizah prevladujejo hemikrip-
tofiti in terofiti, kar je znacilno za subpanonsko obmo-
¢je. V primerjavi z drugimi fitogeografskimi obmocji
so v subpanonskem obmocju v obeh analizah odstotno
najvisje zastopani hidrofiti (Tabela 22, Diagram 1). V
podobni primerjavi za fanerofite ugotavljamo, da so
odstotki na vseh obmoc¢jih uravnotezeni (Diagram 1).
Analiza izbranih vrst po obmod¢jih kaze podpovprecno
odstotnost fanerofitov v subpanonskem obmo¢ju, kar
ni realno. Razlog je podoben kot v drugih fitogeograf-
skih obmod¢jih, saj so skoraj vsi fanerofiti ve¢inoma
prisotni v vseh fitogeografskih obmoc¢jih.

Ugotavljamo, da analiza bioloskih oblik vseh vrst
vec¢inoma potrjuje analizo izbranih (izklju¢nih in veci-
noma prisotnih) vrst, ki zvesto odseva njihove Zivljenj-
ske razmere, tako za posamezne taksone kot za vzaje-
mno rast v razli¢nih vegetacijskih oblikah.

4 DELITEV SLOVENIJE NA FLORNE PROVINCE

Slovenija je razdeljena na dve fitogeografski regiji: na
povrsinsko najbolj razsirjeno evrosibirsko-severnoa-
merisko regijo in po povrsini skromno zastopano alp-
sko-nordijsko regijo v severozahodnem alpskem
svetu. V sklopu teh dveh regij imamo pet fitogeograf-
skih provinc. V evrosibirsko-severnoameriski regiji so
§tiri: srednjeevropska na manjsem obmocju severne
Slovenije, ilirska v osrednji Sloveniji ima najvecjo po-
vréino in ilirskojadranska provinca na manjSem ob-
modju jugozahodne Slovenije in na severovzhodu na
novo izlocena prenorijsko-slovenska provinca z manj-
$o razsirjenostjo. Fitogeografsko posebni sta ilirska in
ilirskojadranska provinca, ki se razlikujeta od sre-
dnjeevropske in prenorijsko-slovenske province z ju-
govzhodnoevropskoilirskimi (ilirskimi, ilirikoidni-
mi) geoelementi, ve¢inoma prihajajo¢imi z Balkan-
skega polotoka, ki pri nas proti zahodu dosezejo skraj-
no mejo svojega areala. V alpsko-nordijski regiji
imamo alpsko provinco, ki jo naseljujejo jugovzho-
dnoalpski geoelementi z zahoda, pri nas pa dosegajo
najvzhodnejso poselitev.

Pri opisu novih distriktov Slovenije (ZurANCIC &
ZAGAR 1995) smo razmisljali tudi o problemu razsirje-
nosti ilirske florne province. Osnovna razmisljanja so
izhajala iz temeljnih raziskav starejsih avtorjev v zacet-
ku dvajsetega stoletja (ZUPANCIC & ZAGAR 1995: 21).
Opirali smo se na ADAMOVICEV (1906) kartografski
prikaz ilirske florne province, predvsem pa na temelj-
ne studije BEcka (1907, 1908, 1913) in HAYEKA (1907,
1923). Beck (1907-1913) lo¢i v svoji studiji mediteran-
sko, ilirsko in srednjeevropsko floro, kar je solidna

osnova za razmejitev danasnje ilirskojadranske, ilirske
in srednjeevropske province. HAYEK (1907) se je osre-
dotocil predvsem na alpsko obmoc¢je — Kamniske pla-
nine, ki jih deli na Sest pasov: gorsko (montanski) pas,
340-700 m (900 m), spodnje predalpsko, ((700 m) 900-
1200 m), zgornje predalspko obmoc¢je (1300-1628 m),
obmodje rusevja (1631-1802 m), alpsko (2020-2250m)
in subnivalno obmocje (2250-2569 m), kar je solidna
podlaga za razmejitev med evrosibirsko-severnoame-
risko in alpsko-nordijsko regijo ter alpsko provinco. V
obravnavanem obmocju Havex (ibid.) pise $e o priso-
tnosti panonske flore, ki pa je danes ne bi tako uvrsca-
li, morda le nekatere vrste, Sirse razumljene kot panon-
ske vrste, Dianthus barbatus, Helleborus odorus, Silene
viridiflora, Galium aristatum, Centaurea variegata, C.
fritschii, Ophrys holosericea, Tunica saxifraga, Linum
tenuifolium, L. flavum.

V svoji $tudiji za Stajersko HavEk (1923) slovenski
del Stajerske omejuje od Sentilja na severu do Brezic
(Obrezja) na jugu ter od severnih pobocij zahodnih
Kamnigkih planin (Ojstrica) in juznih zahodnih Kara-
vank (Ol$eva) do Haloz na vzhodu. To obmocje deli na
dve fitogeografski obmodji: evropsko-sibirsko gozdno
in alpsko obmocje. Prvo obmocje deli na okrozja in
sicer na juznonemsko, subalpinsko in avstrijsko okroz-
je, ta pa Se na §tiri podokrozja. Za nase razmisljanje o
delitvi fitogeografskih provinc Slovenije so zanimiva
severovzhodnoalpsko in ilirsko podokrozje subalpin-
skega okrozja ter panonsko podokrozje avstrijskega
okrozja. Drugo, alpsko obmocje deli na okrozji Sever-
nih apnenigkih in Centralnih Alp ter Juznih apenin-
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$kih Alp s Sestimi podokrozji. Od teh $estih podokro-
Zij je za nas zanimivo julijskoalpsko podokrozje okroz-
ja Juznih apneniskih Alp ter deloma norijskoalpsko
podokrozje okrozja Severnih apneniskih in Centralnih
Alp. Za opredelitev fitogeografskih obmocij, okrozij in
podokrozij, zlasti ilirskih, so mu sluzile razsirjenosti
nekaterih toploljubnih sicer splo$no razsirjenih jugo-
vzhodnoevropsko-ilirskih vrst: Ostrya carpinifolia in
Fraxinus ornus (njuna severna meja je Dravograd-Ve-
lenje-Slov. Bistrica-Macelj-Ptuj) ter Castanea sativa
(severna meja: do Gradca), pa tudi razsirjenost vinske
trte (severna meja: Radlje, meja z Avstrijo-Ruse—
Hoce-Slov. Bistrica in nato po njegovi meji razsirjeno-
sti vrst Ostrya carpinifolia in Fraxinus ornus — Dravo-
grad). Njegova razmejitev med ilirsko in srednjeevrop-
sko fitogeografsko provinco, kot ju razumemo danes,
je presenetljivo toc¢na, ¢e upostevamo tedanja manj
raziskana ozemlja Kranjske in Koroske ter skromno
literaturo. Opiral se je predvsem na BEcka (1907-13).

Beck (1907-13) je nase etni¢no ozemlje botani¢no
in Se posebej fitogeografsko raziskoval ob koncu 19. in
v zacetku 20. stoletja. Zamejil je mediteransko, ilirsko
in srednjeevropsko floro ter vse to prikazal na karti.
Danasnjo zahodno Slovenijo je uvrstil v mediteransko
regijo vse do Kanala, Vol¢ in Breginja (Breginjskega
kota). Njegova razmejitev je solidna podlaga za poznej-
$e fitogeografe. Bil je natancen, vcasih celo zelo natan-
¢en: kot primer navajamo opisana nahajlisca ilirske
(jugovzhodnoevropsko-ilirske) flore v dolini Zavr$ni-
ce pod Karavankami, in sicer: Aremonia agrimonioi-
des, Cardamine enneaphylios, C. trifolia, C. waldsteinii,
Hacquetia epipactis, Lamium orvala, Omphalodes
verna, Vicia oroboides idr.

Po drugi svetovni vojni do danes se je pri nas zvr-
stilo kar nekaj botanikov in fitocenologov, ki so razi-
skovali fitogeografsko razdelitev Slovenije in na razli¢-
ne nacine resevali tovrstne probleme. Med prvimi fito-
geografi je bil botanik MAYER (1946). V svoji disertaci-
ji je floristicno analiziral Jugovzhodne apneniske Alpe
in prisel do sklepa o uvrstitvi Vzhodnih apneniskih
Alp v alpsko provinco. To uvrstitev potrjuje s pojavlja-
njem alpinsko-severnoevropske (npr. Nigritella »nigra«
(=rhelicani), Campanula barbata, Euphrasia minima),
alpinsko-srednjeevropske (npr. Saxifraga caesia, Pri-
mula auricula, Soldanella alpina, Homogyne alpina),
alpinske (npr. Rumex nivalis, Androsace helvetica, Vale-
riana supina), alpsko-arkticno-altajske (npr. Salix her-
bacea, S. reticulata, Polygonum viviparum, Androsace
chamaejasme), alpsko-arkti¢ne (npr. Silene acaulis,
Bartsia alpina, Gentiana nivalis), alpsko-altajske flore
(npr.: Coeloglossum viride, Salix retusa, Veronica aphyl-
la, Leontopodim alpinum) in endemitov (npr.: Cerasti-
um julicum, Campanula zoysii, Gentiana froelichii,
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Saxifraga hohenwartii, Leucanthemun lithopolitanicum,
Nigritella lithopolitanica). Pozneje je MAYER (1950,
1951, 1952, 1953, 1960) v prispevkih o flori $e utrdil
uvrstitev nasih Vzhodnih apneniskih Alp v alpsko pro-
vinco oziroma nakazal razsirjenost ilirske province.

Botani¢arka Nada PRAPROTNIK (1987) je v svoji
disertaciji o ilirskih flornih elementih podrobno raz-
Clenila fitogeografsko pripadnost bolj ali manj ilirskih
vrst v Sloveniji. Razvrstila jih je v 13 fitogeografskih
enot (kategorij) in prikazala njihovo razsirjenost (are-
ale) v Sloveniji. Njena $tudija je dobro pomagalo k po-
znavanju razsirjenosti ilirske in ilirsko jadranske flor-
ne province v Sloveniji. Za ponazoritev navajamo nekaj
vrst, na katere smo se najbolj sklicevali kot na ilirske
vrste:

Iirski florni elementi: Helleborus atrorubens, Sca-
biosa hladnikiana, Scilla litardieri idr.

Submediteransko-ilirski elementi: Anthriscus fu-
maroides, Satureja subspicata, Sesleria autumnalis idr.

Severozahodno-ilirski elementi: Arabis scopoliana,
Hladnikia pastinacifolia, Potentilla carniolica idr.

Subilirski elementi: Frangula rupestris, Gentiana
tergestina, Potentilla tommasiniana idr.

Alpsko-ilirski elementi: Homogyne sylvestris, La-
mium orvala, Vicia oroboides idr.

Apeninsko-ilirski elementi: Corydalis ochroleuca
(=Pseudofumaria alba), Genista sylvestris, Sesleria jun-
cifolia idr.

Karpatsko-ilirski elementi: Daphne blagayana,
Euphrasia liburnica.

Taksoni s $ir§im arealom: Cardamine kitaibelli,
Epimedium alpinum, Grafia golaka idr.

Taksoni z alpsko-karpatsko-ilirsko razsirjenostjo:
Euphorbia carniolica, Hacquetia epipactis, Hypericum
alpinum idr.

Taksoni z juznoevropsko, jugovzhodnoevropsko
in $irSo razsirjenostjo: Anemone trifolia, Aremonia
agrimonioides, Cardamine trifolia, Geranium nodosum,
Omphalodes verna idr.

Taksoni, ki so najbolj pogosti v submediteranski
zdruzbah: Fraxinus ornus, Ostrya carpinifolia, Pinus
nigra idr.

Taksoni, ki so najbolj pogosti v zdruzbah subalp-
insekga in alpinskega pasu: Centaurea triumfettii,
Scorzonera rosea, Thymus balcanus idr.

Taksoni z nejasnim taksonomskim polozajem so
danes ve¢inoma uvrséeni v (1) arkticno-alpske oz. med
jugovzhodnoalpske in (2) med evromediteranske vrste,
npr. vrsti Arabis alpina subsp. alpina (1) in Asperula
aristata (2) idr. Dokazano je tudi, da pri nas ne uspeva
podvrsta Helleborus niger subsp. macranthus. Na dolo-
mitni ali dolomitizirani geoloski podlagi v gorskem
(montanskem) pasu raste Helleborus niger subsp. niger.
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Podobno analizo ilirskih in njim sorodnih vrst,
kot so alpsko-ilirske, karpatsko-ilirske, panonsko-ilir-
ske, italsko-ilirske, dacijsko-ilirske, submediteransko-
-ilirske, balkanske idr. vrste, je naredil BorHIDI (1963),
ko je utemeljeval ilirsko zvezo bukovih gozdov Aremo-
nio-Fagion (=Fagion illyricum). Na tej floristi¢ni osnovi
je prikazal razsirjenost ilirske zveze bukovih gozdov
(BorHIDI 1963: 260, 266), ki bi ustrezala arealu ilirske
florne province. Kot lahko razberemo iz slike, ki je v
zelo majhnem merilu, vecino Slovenije pokriva zveza
ilirskih bukovih gozdov, kar bi steli za ilirsko florno
provinco. Izvzeta sta primorski in predpanonski pas
Slovenije. V tem merilu ni mogel izlociti alpskega pasu
Slovenije.

HoRvAT (1954, 1962 a) je podal fitogeografsko de-
litev jugovzhodne Evrope, v kateri je zajeta tudi Slove-
nija. Fitogeografska analiza s predstavitvijo karte kli-
matogene vegetacije Jugovzhodne Evrope razclenjuje
klimatogeno vegetacijo po horizontalni razsirjenosti
in vertikalnih pasovih. Na osnovi te delitve je ugotovil,
da so v jugovzhodni Evropi po Braun-Blanquetu zasto-
pane tri vegetacijske regije: mediteranska, evrosibir-
sko-severnoameriska in iransko-turanska. Mediteran-
sko-submediteransko florno obmocje uvrséa v medite-
ransko, srednjeevropsko florno obmocje pa v evrosi-
birsko-severnoamerisko regijo. V razpravi (HORVAT
1962 b) potrjuje svojo odlocitev iz prej navedenih pu-
blikacij s tem, da v karto potencialne vegetacije izrise
meje med mediteranskim in srednjeevropskim obmo-
¢jem Stirih fitogeografov Adamovic¢a, Markgrafa,
Oberdorferja in Riklija, ki so zelo razlicne. Sam ostaja
pri delitvi na osnovi potencialne vegetacije, kot jo
predstavlja v svojih delih (HorvAaT 1954, 1962 a, b).
Njegova karta klimatogene vegetacije zajema le manjsi,
jugovzhodni del Slovenije, ki ga uvrsca v submedite-
ransko obmocdje (klimatogene) vegetacije Carpinetum
orientalis croaticum in Seslerio-Ostryetum.

HoRrvaATiC (1957, 1963) ugotavlja, da sta mediteran-
ska in submediteranska cona na obmocdju osrednjega
Balkanskega polotoka (nekdanja Jugoslavija) medse-
bojno bolje povezani kot submediteranska cona s kon-
tinentalnim obmocjem evrosibirsko-severnoameriske
regije. Mediteransko in submediteransko obmocje
uvrsca v mediteransko regijo. Primorje deli v tri cone:

1. v vzhodnojadransko eumediteransko cono
(Quercion ilicis),

2. vzhodnojadransko submediteransko cono (Car-
pinetum orientalis croaticum),

3. vzhodnojadranski mediteransko-montanski pas
(Seslerio autumnalis-Ostryetum).

HorvaTiC (1967) je pozneje delil jugoslovansko
Primorje na dve provinci: jadransko in egejsko, obe
pozneje v sklopu mediteranske regije. Evrosibirsko-se-

vernoamerisko regijo pa je delil na tri oziroma S§tiri
province: ilirsko, mezijsko, ilirsko in mezijsko v pasu
ruSevja ter srednjeevropsko provinco - panonski sek-
tor z nizinskim in gorskim pasom. Slovenijo uvrséa v
dve provinci, in sicer v jadransko — submediteransko
(mediteransko regijo) in ilirsko provinco (evrosibir-
sko-severnoamerisko regijo). Pas planinske vegetacije
uvrsca v alpsko-visokonordijsko regijo. Pas rusevja
uvrsca v ilirsko provinco.

TRINAJSTIC (1976, 1986, 1995) se je po obdobju sta-
rejsih hrvaskih fitogeografskih raziskav najvec in naj-
intenzivneje ukvarjal s fitogeografsko problematiko
Hrvaske, zlasti njenega Primorja. Ce poenostavimo
njegovo fitogeografsko delitev Kvarnerskega zaliva, ki
se proti zahodu navezuje na Slovensko primorje, TRrI-
NAJSTIC (1976) ozje submediteransko obmocje uvrséa v
mediteransko regijo. Paramediteransko cono, to je li-
toralni pas s toploljubnimi bukovimi gozdovi, pa uvr-
§¢a v evrosibirsko-severnoamerisko regijo skupaj z
ilirsko, dinarsko, subilirsko-subalpinsko (zanimivo!),
borealno-subalpinsko, ilirsko-balkansko, subalpin-
sko- ilirsko-balkansko vegetacijsko cono. Z njegovo
fitogeografsko delitvijo bi se lahko naceloma strinjali
za naso Istro. Pozneje je TRINAJSTIC (1995) $e podrob-
neje fitogeografsko razclenil gozdno vegetacijo Hrva-
ske. Podrobneje obravnava fitogeografsko delitev
evrosibirsko-severnoameriske regije. Njegova delitev
te regije je zanimiva in sprejemljiva (TRINAJSTIC 1995:
40-42). Mediteranske regije ne spreminja, kot je naka-
zal leta 1986 (TRINAJSTIC 1986), in je fitogeografsko
ustrezno urejena na cone v mediteransko-litoralni in
mediteransko-montanski pas. Pojavlja se vprasanje, ali
je pravilno, da uvrs¢a submediteransko vegetacijsko
cono mediteransko-litoralnega pasu v mediteransko
regijo.

Sugar je temeljito raziskoval obmoéje hrvaske
Istre, ki je neposredna soseda slovenske. Njegova teza
je, da submediteransko obmodje (v najsirsem pomenu)
Istre uvrséa v srednjeevropsko-severnoamerisko in ne
v mediteransko regijo. Vprasanje je, kam uvrscati
cono, v kateri se vzdrzema pojavlja ¢rnicevje - Quercus
ilex (SUGAR, 1984). Istrski submediteran kot zaokroze-
no celoto (s. lat.) SuGar et al. (1995) delijo v submedi-
teransko s. str. (Querco-Carpinetum orientalis), epime-
diteransko (Ostryo-Quercetum pubescentis), histrijsko
(Molinio-Quercetum pubescentis, Potentillo albae-
-Querceetum pubescentis) in paramediteransko cono
(Seslerio-Fagetum) evrosibirsko-severnoameriske regi-
je, kamor je uvrs¢ena nadstojna ilirska cona (Fagetum
s. lat.). Malopovrsinsko priobalno, eumediteransko
cono (Orno-Querectum ilicis) pa uvrs¢ajo v mediteran-
sko regijo. Cona zimzelene vegetacije (Quercetum ili-
cis) je le na Brionskih otokih. Gorati del Istre zavzema
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ilirska cona (Seslerion tenuifoliae) oromediteranske
(sredozemsko-planinske) regije.

Za dolocitev ilirske florne province v Sloveniji je
pomembna fitogeografska delitev Slovenije M. WRA-
BERJA (1969). To je prva kartografsko predstavljena fi-
togeografska delitev Slovenije na floristi¢ni in vegeta-
cijski osnovi, vendar Se pod precejsnim vplivom geo-
grafske delitve Slovenije. Na osnovi njegove delitve
lahko sklepamo na pojavljanje razlicnih floristi¢nih
provinc v Sloveniji. M. WRABER (ibid.) ugotavlja, da je
na severu in zahodu Slovenije razsirjena srednjeevrop-
ska provinca, na jugovzhodu pa ilirska provinca z ilir-
sko-balkanskim rastlinstvom. Juzni del Slovenije je
sredozemski, mediteransko-montanski in submedite-
ranski. Po njegovi fitogeografski karti in razmisljanju
sode¢ pripada alpsko obmocje v srednjeevropsko pro-
vinco, toda v nizinah z ilirsko-balkanskimi in ilirsko-
-juznoevropskimi elementi. Predalpsko in preddinar-
sko obmocje opredeljuje kot mesanico alpsko-srednje-
evropskih in ilirsko-dinarskih geoelementov. Dinar-
sko obmoc¢je oznacuje ilirsko-balkanska flora. Subpa-
nonsko obmodje ima panonski vegetacijski karakter
(brez izrazitih panonskih vrst, op. piscev), kjer se tu in
tam pojavlja ilirska flora. V sosednji Madzarski pa-
nonsko obmodje uvrséajo (So6 1961, Pocs 1960, KAR-
PATI 1966) v prenorijsko provinco z distriktoma Cast-
riferricum in Poetovicum, v katerega bi bilo vkljuceno
nase subpanonsko obmocje. Submediteransko obmo-
¢je WRABER (1969) uvrsca v jadransko provinco, ki se
pri nas koncuje oziroma, kot pravi, se ,,izklinja“ ali ,,iz-
zveni®. (ibid.)

7. Ko$Ir (1975) je razdelil Slovenijo na pet fitokli-
matskih teritorijev: submediteranski, dinarski, alpski
in predalpski, preddinarski ter subpanonski teritorij.
Iz fitoklimatskih teritorijev ni mogoce razbrati meje
med floristi¢nimi provincami. Ugotavljamo pa, da so,
razen preddinarskega fitoklimata, vsi drugi fitoklimati
identi¢ni s fitogeografskimi obmoc¢ji M. Wraberja. 1z
razsirjenosti Kosirjevega preddinarsekga fitoklimata
lahko sklepamo, da po njegovem ilirska florna provin-
ca sega globoko v severovzhodni in deloma vzhodni
del Slovenije, ki sega v sosednjo juzno Avstrijo, ki Ze
spada v norijsko florno provinco. Kosirjeva odlocitev
za tako razsezno ilirsko florno provinco izhaja iz Po-
tencialne fitocenoloske karte Biroja za gozdarsko nacr-
tovanje v merilu 1 : 100.000, ki prikazuje precejsen
delez bazi¢nega do zmerno zakisanega bukovega gozda
Hedero-Fagetum (Querco-Fagetum) in subpanonskega
zmerno bazi¢nega do nevtralnega (slabo kislega) buko-
vega gozda (Festuco drymeiae-Fagetum). Kaksen je po-
vr$inski delez enega in drugega, je v novejsih raziska-
vah obveljalo drugaéno misljenje. Novejse raziskave
kazejo drugac¢no podobo gozdne vegetacije, dopolnje-
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ne z negozdnimi zdruzbami in floristi¢nimi preuceva-
nji.

MARINCEK (1994) na podlagi vegetacije in nekate-
rih ilirskih vrst predlaga mejo ilirske florne province
na osrednjem Balkanskem polotoku oziroma na oze-
mlju nekdanje Jugoslavije. Glede na ohlapno pojmova-
nje (definiranje) in na podlagi splo$nih fitogeografskih
kart v neznanem merilu lahko sklepamo, da je ilirska
florna provinca razsirjena od Slovenije do Makedonije
brez obalnega pasu, na severovzhodu pa se zajeda v
mezijsko florno provinco. Posamezni otoki ilirske
florne province so razsirjeni tudi v panonsko-mezij-
skem obmo¢ju. Ilirsko florno provinco deli na $tiri ob-
mocdja, in sicer na predalpsko-alpsko obmocje na zaho-
du, subpanonsko obmocje od severozahoda do seve-
rovzhoda, dinarsko obmoc¢je od jugovzhoda do jugo-
zahoda in preddinarsko obmodéje v vmesnem raztrga-
nem pasu med subpanonskim in dinarskim obmo-
¢jem. Marincek je precej generaliziral omenjena fito-
geografska obmocja in v precej$nji meri posnemal
MEusLA s sodelavci (1965). Po Marinc¢ku so v Sloveniji
prisotna vsa $tiri obmocja.

MEUSEL s sodelavci (1965) je v primerjalni horolo-
giji za srednjeevropsko floro prikazal, da Slovenija lezi
v obmod¢ju zahodnoilirske in prenorijsko-slovenske
floristi¢ne province. Karta je zelo generalizirana. Za-
nimiva je definicija prenorijsko-slovenske floristicne
province, ki je bolj ali manj usklajena z madzarskimi
botaniki oziroma fitocenologi (So6 1961, Pocs 1960,
KARPATI 1966).

Osnovno fitogeografsko delitev Slovenije M. Wra-
berja (1969) je dopolnil ZurANCIC s sodelavci (1987)
(ZuPANCIC & ZAGAR 1995). V obeh primerih gre za
dopolnila na ravneh distriktov. Zdaj poznamo 32 dis-
triktov, ki so utemeljeni na posebnostih flore in vege-
tacije. Distrikte uvrs¢amo v stiri province (oziroma pet
proving) in dve regiji:

alpsko-visokonordijska regija:
alpska provinca s stirimi distrikti;
evrosibirsko-severnoameriska regija:
srednjeevropska provinca s petimi distrikti,
ilirska provinca z osemnajstimi distrikti in

ilirsko jadranska provinca s stirimi distrikti

ter prenorijsko-slovenska provinca z enim distrik-

tom.

Slovensko submediteransko obmocje so M. WRA-
BER (1969), HORVAT (1954, 1962 a, b), HorvATIC (1957,
1963, 1967), TRINAJSTIC (1976, 1986, 1995), ZUPANCIC
et al. (1982), ZUPANCIE & ZAGAR (1995) uvrscali v
mediteransko regijo. SUGAR (1984) je glede na mesane
listopadne in zimzelene gozdove in grmis¢a hrvasko
in slovensko submediteransko obmodje uvrstil v
evrosibirsko-severnoamerisko regijo. To njegovo
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misel so z dolocenimi pomisleki in zadrzki sprejeli
soavtorji razprave o gozdu puhastega hrasta in stozke
rasto¢ih na obmocju hrvaske in slovenske Istre
(SuGAR et al. 1995). Nadaljnje raziskave vegetacije so
pokazale, da slovensko submediteransko obmo¢je, ki
sega najvisje proti severozahodu Slovenije, proti za-
hodnim Julijskim Alpam, uvrstimo v evrosibirsko-
-severnoamerisko regijo (ZuraNCIC 1997). V sloven-

skem submediteranskem obmodju je v gozdno-gr-
mi$¢nih zdruzbah vecina listopadnega in majhen
delez zimzelenega drevija ali grmicevja. Nas submedi-
teran ima hladnejSe podnebje in je bolj namocen kot
na jugovzhodnem obmodju Balkanskega polotoka.
OGRIN (1995) pravi, da je nase submediteransko ob-
modje zmerno toplo z vlaznim podnebjem, kjer so
topla le poletja.

5. SKLEP

Obmogje ilirske florne province v Sloveniji Zelimo de-
finirati in zamejiti na podlagi pogostnosti pojavljanja
jugovzhodnoevropsko-ilirskih (ilirskih, ilirikoidnih,
subilirskih) vrst v posameznih fitogeografskih enotah
— distriktih v celoti ali njihovih delih ter na podlagi
rezultatov fitogegorafskih raziskovanj preucevalcev,
navedenih v poglavju, ki govori o problemih delitve
na florne province. Upostevali smo bolj ali manj vse
navedene raziskovalce, najbolj pa smo se naslanjali na
BEecka (1907, 1908, 1913), HAYEKA (1907, 1923), HOR-
VATA (1954, 1962 A, B), HorvaTiC¢A (1957, 1963, 1967),
KoSirja (1975), MAYERJA (1946, 1950, 1951, 1952,
1953, 1960), SucarjA (1984), SUGARJA et al. (1995),
TRINAJSTICA (1976, 1986, 1995), WRABERJA (1969),
ZUPANCICA et al. (1987) in ZUPANCGICA & ZAGARJA
(1995).

Kot osnovo za grafi¢ni prikaz ilirske florne pro-
vince smo vzeli fitogeografsko karto WRABERJA (1969)
in ZUPANCICA s sodelavci (1987, ZUPANCICA & ZAGAR-
JA 1995).

Glede na WRABERJEVO (1969) fitogeografsko karto
je ilirska provinca omejena na severovzhodu s srednje-
evropsko florno provinco v skrajnem obmocju subpa-
nonskega fitogeografskega obmocja in na ozkem se-
vernem obrobju alpskega fitogeografskega obmodja. Iz
ilirske florne province je izvzeto submediteransko fi-
togeografsko obmodje, ki ga uvrs¢amo v sorodno ilir-
sko-jadransko provinco z mnogimi toploljubnimi geo-
elementi.

Podrobnejsa fitogeografska karta ZUPANCICA s so-
delavci (1987) (ZUPANCIC & ZAGAR 1995) je razdeljena
po distriktih. Na osnovi distriktov ugotavljamo, da je
ilirska florna provinca razsirjena v vecini distriktov,
razen v distriktih la-1d, ki pripadajo alpski florni pro-
vinci, 2a-2c, 3a in severni del distrikta 4c, ki jih uvr-
$¢amo v srednjeevropsko florno provinco, in distrikte
7a-7d, ki spadajo v ilirsko-jadransko florno provinco.

Pri oblikovanju ilirske florne province imamo
nekaj zadreg. Prvi¢, delitev distrikta 4c. Severni del di-
strikta zajema silikatna obmocja Pohorja, Strojne in

Dravskega Kozjaka (Kobansko), ki jih uvrs¢amo k sre-
dnjeevropski florni provinci. Verjetno bi morali ti ob-
modji izlo¢iti iz distrikta 4c in utemeljiti nov distrikt
(4d). Drugi¢, morda bi morali distrikt 3a uvrstiti v pre-
norijsko provinco v distrikt Poetovicum (KARPATI
1966, Pocs 1960, So6 1961) ali prenorijsko-slovensko
(MEUSEL et al. 1965) provinco. Tretji¢, ali je upravic¢ena
samostojna ilirskojadranska floristi¢na provinca, ali
pa bi jo morali prikljuciti k ilirski provinci, ki je razsir-
jena v kontinentalnem obmocju Slovenije?

Najlazji je odgovor na tretje vprasanje. Ilirsko-ja-
dransko floristi¢no provinco dolocajo ilirsko-medite-
ranske vrste (npr. Carpinus orientalis, Eryngium ame-
thystinum, Paliurus spina-christi, Sesleria autumnalis,
Scorzonera villosa idr.), ilirsko-jadranske vrste (npr.
Dianthus tergestinus, Drypis spinosa, Genista sylvestris
idr)) in ilirsko-apeninske vrste (npr. Ruta graveolens
idr.), med njimi so endemic¢ne vrste ter mnoge subme-
diteranske in mediteranske vrste, kot so mediteran-
sko-pontske (npr. Ruscus aculeatus, Chrysopogon gryl-
lus idr.) ali mediteransko-atlantske (npr. Euphorbia
peplis, Oenanthe pimpinelloides, Avena barbarta idr.) in
$e mnoge druge vrste.

Distrikt 4c bi kazalo razdeliti v dva dela: v sedanji
Stajersko-koroski 4c in novi pohorsko-kobanski dis-
trikt 4d. Preuciti je treba, v cem se distrikta razlikuje-
ta, kaksna je floristi¢na in vegetacijska, klimatoloska
in pedoloska razlika med njima. Vsekakor pa se razli-
kujeta v geoloski podlagi in tudi bolj ali manj glede tal.
Bezni pregled rastlinskih vrst kaze, da 16 vrst uspeva
izkljuéno le v pohorsko-kobanskem distriktu (4d). Od
teh naj navedemo le najbolj redke ali zanimive, in sicer:
Asplenium adulterinum, A. cuneifolium, Botrychium
multifidum, Saxifraga paradoxa in Heliosperma vesel-
skyi subsp. widderi.

V fitogeografski razdelitvi ZUPANCICA in sode-
lavcev (1982) (ZUPANCIC & ZAGAR 1995) je dravsko-
-murski distrikt 3a kot izjema uvrécen v transalpinski
sektor in v poseben predpanonski podsektor, pri cemer
oba spadata v srednjeevropsko provinco. Sektorsko
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ime pove, da je obmocje ¢ezalpsko oziroma onkraj Alp
(Leksikon CZ 1988). Vzhodno obrobje Centralnih Alp
(Krske Alpe, Svinska planina, Golica, Pohorje) klimat-
sko vpliva na ravninsko-gri¢evnati svet Slovenskih
goric, ki so v obmocju pri nas najbolj izrazite kontin-
talne klime. Zato predlagamo naslednjo sistemsko re-
Sitev, da ptujski (dravsko-murski) distrikt 3a uvrstimo

v prenorijsko-slovensko provinco po MEUSLU in sode-
lavcih (1965) s transalpinskim sektorjem in predpa-
nonskim podsektorjem. Tako bomo imeli v Sloveniji
pet proving, torej stiri province v evrosibirsko-sever-
noameriski regiji.

Obmodje floristi¢nih provinc je razvidno iz fitogeo-
grafske karte Slovenije v merilu 1:920.000 (Karta 1).
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Table 3: List of plant species that thrive exclusively or predominantly in districts of the Alpine phytogeographic area.
Tabela 3: Seznam rastlinskih vrst, ki izklju¢no ali ve¢inoma uspevajo v distriktih alpskega fitogeografskega obmocja

Androsace helvetica
Artemisia atrata

Cerastium uniflorum
Festuca alpestris

Festuca vivipara

Geum reptans
Helictotrichon versicolor
Hieracium alpinum

Papaver alpinum subsp. victoris
Rumex nivalis

Saxifraga exarata subsp. atropurpurea
Helictotrichon petzense
Nigritella kossutensis
Nigritella ravnikii

Primula minima

Senecio carniolicus

Viola zoysii

Androsace hausmannii
Cerastium julicum

Carex pauciflora
Trichophorum cespitosum
Artemisia genipi
Botrychium simplex
Festuca alpestris

Geranium argenteum
Helictotrichon pubescens subsp. laevigatum
Hieracium glabratum
Horminum pyrenaicum
Leontodon montanus
Luzula nivea

Minuartia rupestris
Pritzelago alpina subsp. austroalpina
Pulsatilla alpina subsp. apiifolia
Scorzoneroides crocea
Trifolium thalii

Trisetum spicatum
Nigritella archiducis-joannis
Nigritella widderi

Senecio fontanicola

Swertia perennis
Campanula alpina
Cardamine resedifolia
Jovibarba arenaria

Nigritella austriaca

Poa cenisia

Primula villosa

Taraxacum cucullatum
Woodsia alpina

Spiraea decumbens
Aconitum tauricum
Cardamine glauca

Silene rupestris
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Table 4: Biological forms of species of districts of the Alpine phytogeographic area.

Tabela 4: Bioloske oblike vrst distriktov alpskega fitogeografskega obmocja.

Hamefit
Geofit
Hemikriptofit
Terofit 1

O = =
-

Table 5: Geoelements of districts of the Alpine phytogeographic area.
Tabela 5: Geoelementi distriktov alpskega fitogeografskega obmogja.

Endemit / Endem.

Vzh. Alp. - Karp. / E Alp.-Carp.
Jugovzh. med. - mont. / SE Medit.-Mont.
Vzh. Alp. - Ilir. Endemit / E Alp.-Ilyr. Endem. 1
Alpski endemit / Alp. Endem. 1
Orof. Juznoevropski / Orof. S Eur.
Cirkum-arkti¢no alpski / Circum.-Arct.-Alp.

Orof. Jugovzh. evrop. / Orof. SE Eur.

Orof. Jugozahod. evrop. / Orof. SW Eur.

Cent. Evrop. - Vzh. Alp. / Cent. Eur. - E Alp.
Centralno evropski / Centr. Eur.

Arkti¢no-alpsko Evropski / Arct.-Alp.-Eur.
Subkosmopolitski / Subcosmopol.

Cirkumborealni / Circumboreal.

Jugovzhodevrop. - montan. / SE Eur.-Mont.
Vzhodnoalpski / E Alp.

Centralnoevrop. (atlantski) / Centr. Eur. (Atlant.)
Arkti¢no-alpski Evroameriski / Art.-Alp. Eur.-Am.

— e
—

— e = RN NN
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Table 6: List of plant species that thrive exclusively in districts of the pre-Alpine phytogeographic area.
Tabela 6: Seznam rastlinskih vrst, ki izklju¢no uspevajo v distriktih predalpskega fitogeografskega obmocja.

4 OPOMBE
b c d

Amaranthus blitoides

Asperula taurina

Astragalus depressus

Eragrostis frankii

Euphorbia kerneri

Geranium macrorrhizum
Gladiolus imbricatus

Hieracium thesioides

Leontodon berinii

Leontodon hispidus subsp. brumatii
Melilotus italicus

Paradisea liliastrum

Pimpinella alpina

Pimpinella major subsp. rubra
Ranunculus aesontinus
Ranunculus cassubicus

Thesium rostratum

Moehringia villosa

Adonis aestivalis subsp. aestivalis
Allium suaveolens

Artemisia annua

Asperula tinctoria

Barbarea vulgaris var. arcuata
Bromus lepidus

Calla palustris

Carex randalpina

Carex pallidula

Crepis alpestris

Dianthus superbus
Diphasiastrum issleri
Diphasiastrum tristachyum
Doronicum orientale

Erigeron alpinus

Festuca brevipila

Fritillaria meleagris

Geranium thunbergii

Glyceria declinata

Hammarbya paludosa
Hypericum elodes

Hypericum maculatum subsp. obtusiusculum
Lepidium perfoliatum
Melampyrum nemorosum subsp. moravicum
Miscanthus sinensis

Orchis palustris

Orlaya daucoides

Orobanche alsatica

Poa carniolica

Poa chaixii

Polygala vulgaris subsp. oxyptera
Rhinanthus alectorolophus subsp. buccalis
Sagittaria latifolia

Silaum silaus

Spiraea tomentosa

Thladiantha dubia

Trifolium squamosum

Urtica galeopsifolia

Utricularia bremii

Valeriana pratensis

Veronica peregrina subsp. xalapensis
Veronica serpyllifolia subsp. humifusa
Vicia serratifolia

Viola uliginosa

tudi v SM

tudi v 2d
tudi v 2d, 5a

tudi v 2a
tudi v 6g in 7a
tudiv2d

tudi v 7b
tudi v DN

[ T T B T T T B T I I B o B A B )
»

tudiv2d

tudi v 3a, 6¢

v 3a, 5b
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Waldsteinia trifolia
Asperugo procumbens
Asplenium septentrionale
Aster laevis

Carex disticha

Carex pallens
Chimaphila umbellata
Cynoglossum germanicum
Festuca pallens

Gentiana acaulis
Gentianella aspera
Hesperis sylvestris

Iberis pinnata

Jovibarba hirta

Lamium hybridum

Lotus borbasii

Lupinus polyphyllus
Lycopsis arvensis
Mimulus guttatus
Mimulus moschatus
Myosotis discolor
Nasturtium microphyllum
Orchis provincialis
Peltaria alliacea
Physocarpus opulifolius
Pisum arvense

Plantago arenaria
Primula veris subsp. canescens
Pyrus nivalis

Ranunculus thora f. pseudoscutatus
Rhus radicans

Romulea bulbocodium
Rubus styriacus

Rubus thyrsiflorus
Sedum villosum

Senecio alpinus

Stipa capillata

Valeriana sambucifolia
Asplenium adulterinum
Asplenium cuneifolium
Botrychium multifidum
Carex diandra

Epilobium obscurum
Rubus solvensis

Rubus venosus

Saxifraga paradoxa
Scleranthus polycarpos
Senecio subalpinus
Heliosperma veselskyi subsp. widderi
Sparganium oocarpum
Stellaria pallida

Swertia perennis
Woodsia ilvensis
Botrychium matricariifolium
Carex ericetorum
Cortusa matthioli
Epilobium nutans
Hypericum barbatum
Luzula divulgata
Lysimachia thyrsiflora
Ranunculus aconitifolius
Rhinanthus pulcher
Rubus gremlii

Sorbus latifolia s. lat.
Vicia pisiformis

(e}

OPOMBE

el T - I T - T B T I T T T I T I < T B B B = T I B R I I I s o

v 3a, 3b

tudi v DN
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tujerodna
tujerodna

tudi v SM
tudi v SM
tujerodna

v 3a, 3b

endemit
endemit
endemit

endemit

Ex - izumrla

v 4c

v 3a

tudi v AL (Peca, Urslja gora)
v2a

v 3a

v 3a

v 6¢, Ex - izumrla
tudi v 2b

vi4c, b

v 4c

v 4b

v 4b
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Table 7: Biological forms of species of districts of the pre-Alpine phytogeographic area.
Tabela 7: Bioloske oblike vrst distriktov predalpskega fitogeografskega obmocja.

o
o
(g}

[aW

Hemikriptofiti 11 16 20 18
Terofiti 3 10
Geofiti 6 6
Hamefiti 2 5
1
2

PN RNV
w

Fanerofiti
Helofit
Nanofanerofit 1

Table 8: Geoelements of districts of the pre-Alpine phytogeographic area.
Tabela 8: Geoelementi distriktov predalpskega fitogeografskega obmocja.

Adv. Naturalizirani / Adv. Natural.

Orof. Jugovzh. Evrop. / Orof. SE Eur.
Jugovzhod evropski. - juz. Sibir. / SE Eur.-S Sib.
Evropski / Eur.

Juzno Ameriski/S Am.

Endemit / Endem.

Jugovzhod. Evrop. / SE Eur.

Orof. Jugozahod. Evrop. / Orof. SW Eur.
Stenomediter. Stenomedit.

Vzhod. Alpski E Alp.

Jugovzh. Evrop. - montan. / SE Eur.-Mont.
Evroazijski / Eurasiat.

Juzno evrimediter. / S Eurimedit.
Kozmopolit. / Cosmopol.

Vzhodno Azijski / E Asiat.

Subatlantski / Subatl.

Evrosibir. - Severno Amer. / Eurosib.-N Am.
Zahodno Azijski / W Asiat.

Evropsko - Severno Amer. / Eur.-N Am.
Arkti¢no Alpski / Arct.-Alp.

Orof. Evroazijski / Orof. Eurasiat.

Juzno Evropski/ S Eur.

Centralno Evropski / Centr. Eur.

Juzno Evrop. - Juzno Sibir. / § Eur.-S Sib.
Evromediter. / Eur.-Medit.

Evropsko - Kavkaski / Eur-Cauc.
Evrosibirski / Eurosib.

Orof. Juzno Evropski / Orof. S Eur. 1
Paleotemperat. / Paleotemp.

Cirkumborealni / Circumbor.

Severno ameriski / N Am.

Jugovzhod. Evrop. - Jugozahod. Azijski / SE Eur.-SW Asiat.
Severnomediter. / N Medit.

Eumediter. - Subatlantski / Eumedit.-Subatl.
Mediteranski / Medit.

Alpsko - Apeninski / Alp.-Apen.

Arkti¢no - Alpski / Arct.-Alp.

Submediter. - Subatlant. / Submedit.-Subatl.
Vzhodnoalpsko - ilirski / E Alp.-Illyr.

Vzhodno Evrop. / E Eur.
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Table 9: List of plant species that thrive exclusively or mostly in districts of the Dinaric phytogeographic area.
Tabela 9: Seznam rastlinskih vrst, ki izklju¢no ali ve¢inoma uspevajo v distriktih dinarskega fitogeografskega obmoc¢ja.

Cerastium decalvans
Euphorbia triflora s.str.
Festuca carniolica

Genista holopetala
Helianthemum rupifragum
Hladnikia pastinacifolia
Pedicularis comosa
Ranunculus wraberi
Thlaspi sylvestre
Scrophularia laciniata
Carex kitaibeliana

Festuca bosniaca
Hypericum richeri subsp. grisebachii
Myosotis suaveolens
Polygala croatica

Scabiosa silenifolia
Schoenus ferrugineus
Seseli malyi

Myosotis refracta

Sorbus carpatica
Thalictrum minus subsp. saxatile
Thymus balcanus
Trifolium velebiticum
Veronica triloba

Vicia articulata

Viola elatior

Cerastium dinaricum
Adenophora liliifolia

5 OPOMBE
a b d
X
X
X
X
X
X
X tudi v 2d
X
X
X X
X
X
X tudi v 2e (Kamniske Alpe)
X
X
X X
X tudi v 2a, 4b, 6d
X
X
X
X
X
X
X
X
X
X
X tudi v 6g

Table 10: Biological forms of species of districts of the Dinaric phytogeographic area.

Tabela 10: Bioloske oblike vrst distriktov dinarskega fitogeografskega obmocja.

5
a b c d
Hemikriptofiti 7 13 2
Terofiti 3
Fanerofiti 1
Hamefiti 3 1
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Table 11: Geoelements of districts of the Dinaric phytogeographic area.
Tabela 11: Geoelementi distriktov dinarskega fitogeografskega obmoc¢ja.

Hirski / Ilyr.

Evropsko-montanski / Eur.-Mont.

Juz. Evrop. - Mont. / § Eur.-Mont.
Jugovzhod. Evrop. - Mont. / SE Eur.-Mont.
Severovzh. mediter.-mont. / NE Medit.-Mont.
Mediteranski / Medit.

Evropski / Eur.

Evro-Azijski / Eur.-Asiat.

— = N

=}

— = N = W e

Table 12: List of plant species that thrive exclusively in districts of the pre-Dinaric phytogeographic area.

Tabela 12: Seznam rastlinskih vrst, ki izklju¢no uspevajo v distriktih preddinarskega fitogeografskega obmocja.

Acer obtusatum

Aconitum variegatum subsp. nasutum
Aconitum vitosanum

Asplenium trichomanes subsp. pachyrachys
Euphorbia acuminata

Fumaria officinalis subsp. wirtgenii
Rosa blondaeana

Carex depauperata

Euphorbia lucida

Ranunculus mediocompositus

Scilla litardierei

Heliosperma veselskyi subsp. iskense
Ranunculus thora f. pseudoscutatus
Erysimum carniolicum

Dianthus giganteus subsp. croaticus

Table 13: Biological forms of species of districts of the pre-Dinaric phytogeographic area.
Tabela 13: Bioloske oblike vrst distriktov preddinarskega fitogeografskega obmocja.

6

LT T B I K o

o}

6

a b [
Hamefiti 1
Hemikriptofiti 2
Fanerofiti 2
Geofiti 1
Terofiti 2

Table 14: Geoelements of districts of the pre-Dinaric phytogeographic area.

Tabela 14: Geoelementi distriktov preddinarskega fitogeografskega obmogja.

Hirski / Ilyr.

Juzno Evrop. /S Eur.

Mediter. - Zahod. Azijski / Medit.-W Asiat.
Evrop. - Azijski / Eur.-Asiat.

— = R N0

6
d e g
2 1
1 2
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Table 15: List of plant species that thrive exclusively or mostly in districts of the sub-Mediterranean phytogeographic area.

Tabela 15: Seznam rastlinskih vrst, ki izklju¢no ali ve¢inoma uspevajo v distriktih submediteranskega fitogeografskega obmocja.

Aristida longespica

Bidens vulgata

Cuscuta cesatiana

Fimbristylis annua

Galium rubioides
Helianthemum nitidum
Quercus virgiliana
Xeranthemum annuum
Aconitum anthora

Adonis microcarpa

Agrostis castellana var. mutica
Anthriscus fumarioides
Asplenium trichomanes subsp. quadrivalens
Bromus intermedius

Bunium bulbocastanum
Bupleurum exaltatum

Bupleurum ranunculoides subsp. ranunculoides

Calystegia sylvatica
Carduus collinus
Centaurea alpina
Corylus maxima

Sorbus mayeri

Festuca apennina
Festuca spectabilis
Festuca trichophylla
Fritillaria orientalis
Genista sericea

Genista sylvestris
Hieracium dragicola
Hieracium lasiophyllum
Hieracium scorzonerifolium
Hieracium wilczekianum
Iris pallida subsp. illyrica
Juncus atratus

Jurinea mollis

Lactuca virosa
Melampyrum velebiticum subsp. meridionale
Melica picta

Onobrychis tommasinii
Onosma visianii
Oplismenus undulatifolius
Ornithogalum nutans
Orobanche crenata
Orobanche nana

Paeonia mascula

Osyris alba

Poa sylvicola
Polycnemum majus
Prunus laurocerasus
Quercus crenata

Radiola linoides
Ranunculus illyricus
Ranunculus peltatus
Ranunculus pospichalii
Rhinanthus pampaninii
Sorbus mayeri
Smyrnium perfoliatum
Sorbus istriaca

Sorbus slavnicensis
Stachys lanata

Stipa eriocaulis subsp. carniolica

b

7

d
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Thymus carstiensis

Tordylium officinale

Trigonella gladiata

Atriplex sagittata

Echinops exaltatus

Festuca stricta

Lilium bulbiferum subsp. croceum
Viola kitaibeliana

Adiantum capillus-veneris
Adonis annua

Adonis flammea subsp. cortiana
Aegilops neglecta

Aegilops triuncialis

Allium neapolitanum

Anemone hortensis

Anisantha diandra subsp. rigida
Anthemis altissima

Anthemis segetalis

Anthyllis vulneraria subsp. praepropera
Arbutus unedo

Artemisia caerulescens
Arthrocnemum macrostachyum
Arundo plinii

Asparagus maritimus
Asplenium lepidum

Aster squamatus

Aster tripolium

Astragalus hamosus

Astragalus illyricus

Atriplex portulacoides

Atriplex tatarica

Avena barbata

Avena sterilis

Baldellia ranunculoides

Ballota rupestris

Bellevalia romana

Beta vulgaris subsp. maritima
Bifora radians

Bifora testiculata

Briza maxima

Bromus commutatus subsp. neglectus
Bromus hordeaceus subsp. molliformis
Bromus japonicus subsp. anatolicus
Bupleurum tenuissimum

Cakile maritima

Calendula arvensis

Carlina acanthifolia

Carpinus orientalis

Catapodium marinum
Catapodium rigidum subsp. majus
Centaurium spicatum
Centaurium tenuiflorum
Cephalaria leucantha

Cercis siliquastrum
Chenopodium hircinum
Coronilla cretica

Coronilla scorpioides

Crepis zacintha

Crithmum maritimum

Crupina vulgaris

Crypsis aculeata

Crypsis schoenoides
Cymodocea nodosa

Dasypyrum villosum
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Dittrichia viscosa
Dracunculus vulgaris
Ecballium elaterium
Echium italicum
Erodium malacoides
Eryngium maritimum
Fumaria capreolata
Hainardia cylindrica
Hedypnois cretica
Hippocrepis unisiliquosa
Hordeum marinum
Hyoscyamus albus

Inula crithmoides
Juncus acutus

Juncus littoralis

Juncus longicornis
Juncus maritimus
Kickxia elatine subsp. crinita
Lathyrus annuus
Lathyrus sativus
Lavandula angustifolia
Lavatera arborea
Legousia hybrida

Lens nigricans
Limonium angustifolium
Linaria angustissima
Linum liburnicum
Linum maritimum
Linum tommasinii
Linum trigynum

Lotus ornithopodioides
Lycopsis variegata

Malva mauritiana
Medicago arabica
Medicago truncatula
Melampyrum fimbriatum
Melilotus indica

Mentha longifolia subsp. longifolia
Mentha microphylla
Mentha pubescens
Mentha x dumetorum
Mentha x gentilis
Moehringia tommasinii
Myrtus communis
Ononis procurrens
Ononis pusilla

Ononis reclinata

Ophrys fusca

Orchis fragrans
Origanum vulgare subsp. viride
Ornithogalum refractum
Orobanche mutelii
Pallenis spinosa

Papaver argemone
Parapholis incurva
Parapholis strigosa
Paspalum distichum
Phalaris brachystachys
Phalaris minor

Phalaris paradoxa
Phillyrea latifolia
Phleum subulatum
Picnomon acarna
Puccinellia fasciculata

7 OPOMBE

Ex-izumrla

v 3a

v 3a
v 4c
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7 OPOMBE

Pisum elatius

Plantago cornuti
Plantago coronopus
Polypogon monspeliensis
Posidonia oceanica
Potamogeton coloratus
Prospero elisae
Puccinellia palustris
Pyrus amygdaliformis
Ranunculus chius
Ranunculus ficaria subsp. ficariiformis
Ranunculus muricatus
Ranunculus neapolitanus
Ranunculus parviflorus
Reichardia picroides
Rhagadiolus stellatus
Rosa obtusifolia

Rubia peregrina

Rubia tinctorium
Ruppia maritima
Salicornia emerici
Salicornia patula
Salsola kali

Salsola soda

Salvia clandestina
Sarcocornia fruticosa
Scandix grandiflora
Schoenoplectus tabernaemontani
Seseli tortuosum
Sonchus maritimus
Spergularia marina
Spergularia media
Sternbergia lutea
Suaeda maritima
Tagetes minuta
Tamarix gallica
Teucrium polium
Tordylium apulum
Torilis nodosa

Tragus racemosus
Tribulus terrestris
Trifolium angustifolium
Trifolium cherleri
Trifolium dalmaticum
Trifolium lappaceum
Trifolium pratense subsp. expansum
Trifolium squarrosum
Trifolium subterraneum
Trifolium squamosum
Turgenia latifolia
Valerianella eriocarpa
Verbascum sinuatum
Viburnum tinus

Vicia hybrida

Vicia loiseleurii

Vicia onobrychioides
Vitex agnus-castus
Ziziphus jujuba

Zostera marina

Zostera noltii

v 4b

v 4c

v 3a

podivjana

v 4b
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Table 16: Biological forms of species of districts of the sub-Mediterranean phytogeographic area.
Tabela 16: Bioloske oblike vrst distriktov submediteranskega fitogeografskega obmocja.

Geofit

Terofit
Fanerofit
Hemokriptofit
Hamefit
Nanofanerofit
Hydrofit

7
a b [ d
1 8 1 18
5 14 2 94
4 5 0 14
3 24 2 38
1 2 0 10
0 2 0 3
0 1 0 7
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Table 17: Geoelements of districts of the sub-Mediterranean phytogeographic area.
Tabela 17: Geoelementi distriktov submediteranskega fitogeografskega obmocja.

Eurimediteranski - Macron. / Eurimedit.-Macaron.
Adv. sinatrop. / Adv. Sinantr.

Adv. naturaliziran / Adv. Natural.

Cosmopolit - Subtrop. / Cosmopol.-Subtrop.

Vzh. Evropski / E Eur.

Juzno Evropski/ S Eur.

Pontski / Pont.

Orof. Juzno Evrop. / Orof. S Eur.

Jugovzhod. Evrop. / SE Eur.

Juzno Stenomediter. / S Stenomedit.

Zahod. Mediteran. / W Medit.

Mediteransko - Mont. / Medit.-Mont.

Evroazijski - Sev. Am. - Avstral. / Eurasiat.-N Am.-Austr.
Evrimediteran. / Eurimedit.

Zahodnoevropski / W Eur.

Juznoevrop. - mont. / S Eur.-Mont.

Juznoevrop. - Juzno Sibir. / S Eur.-S Sibir.

Endemit / Endem.

Severno Evropsko montan. / N Eur.-Mont.

Evropski / Eur.

Vzhodno alpski - Kavkaski / E Alp.-Cauc.
Evrosibirski / Eurosib.

Centralno Evropski / CE Eur.

Stenomediteranski - Atlantski / Stenomedit.-Atl.
Severovzhodno Mediter. - Mont. / NE Medit.-Mont.
Juz. Evrop. - Zahod. Azijski / S Eur.-W Asiat.
Evrimediter. - Turanski / Eurimedit.-Turan.
Mediteranski / Medit.

Evropski - Kavkagki / Eur.-Cauc.

Orof. Evropski / Orof. Eur.

Evroazijski / Eurasiat.

Paleotemperatni / Paleotemp.

Kozmopolit / Cosmop.

Azijski / Asiat.

Severovzhod. Evrimediter. / NE Eurimedit.
Stenomediteranski / Stenomedit.

Vzh. Evrop. - Azijski / E Eur.-Asiat. 1
Pantropski / Pantrop.

Evropsko - Subatlant. / Eur.-Subatl.

Subtropski / Subtrop.

Azijsko - Severnomediter. / Asiat.-N Medit.
Juznoilirski / S llyr.

Cirkumborealni / Circumbor.

Centralno Eurimediteranski /Centr. Eurimedit.
Evrimediter. - Subatlantski / Eurimedit.-Subatl.
Jugozahod. Evrop. - Montanski / SW Eur.-Mont.
Vzhodno mediter. - Turanski / E Medit.-Turan.
Vzhodno mediter. - Atlantski/ E Medit.-Atl.
Subkozmopolitski / Subcosmopol.

Zahodno Stenomediter. / W Stenomedit.
Severovzhodno mediter. - mont. / NE Medit.-Mont.
Vzhodnoevropsko - mont. / E Eur.-Mont.
Termokozmopolit / Termocosmopol.
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Table 18: List of plant species that thrive exclusively or mostly in districts of the sub-Pannonic phytogeographic area.
Tabela 18: Seznam rastlinskih vrst, ki izklju¢no ali ve¢inoma uspevajo v distriktih subpanonskega fitogeografskega obmocja.

Anemone sylvestris
Apera spica-venti
Aphanes arvensis
Arnoseris minima

Arum alpinum

Atriplex oblongifolia
Berteroa incana

Bryonia alba

Butomus umbellatus
Caldesia parnassifolia
Ceratophyllum submersum
Chenopodium botrys
Chenopodium foliosum
Chenopodium murale
Chenopodium pedunculare
Chenopodium rubrum
Cyperus michelianus
Daphne cneorum var. arborea
Elatine hexandra

Elatine triandra
Epipactis nordeniorum
Epipactis voethii
Euphorbia palustris
Euphorbia segetalis
Gagea pratensis

Gagea spathacea
Cerastium dubium
Gnaphalium luteoalbum
Hieracium leptophyton
Hydrocharis morsus-ranae
Lemna trisulca

Leonurus marrubiastrum
Lindernia dubia

Luzula divulgata
Moenchia mantica subsp. caerulea
Myosurus minimus
Nymphoides peltata
Omphalodes scorpioides
Papaver dubium
Potamogeton acutifolius
Potentilla supina
Pulmonaria mollissima
Rubus graecensis

Rubus weizensis

Rumex kerneri

Rumex longifolius
Rumex maritimus
Rumex palustris

Rumex stenophyllus
Saxifraga bulbifera
Spergularia rubra
Scirpus radicans
Stratiotes aloides

Typha laxmannii

Typha minima

Veronica triphyllos
Viscum laxum

Vulpia bromoides

3
b
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OPOMBE
Ex-izumrla

tudi v PA, PD

tudi v PA
tudi v PA, PD

v 4b
v7a
vi4c, 7c

drugod izumrla

tudi v PD

v 4b
v 4b

v 4c in 7c, tujerodna
vdc

v 4b izumrla

subendemit
subendemit
tudi v 4b, 6¢

v 7b

tudi v PA

v7a
v 2a, Ex
tudi v PA

v 4b
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OPOMBE

Apium repens

Dianthus plumarius subsp. hoppei
Montia fontana

Potamogeton obtusifolius
Pulsatilla grandis

Scorzonera cana

endemit

v 4a, tujerodna

Sempervivum juvanii
Sicyos angulatus
Artemisia abrotanum
Cyperus longus
Moehringia bavarica
Scutellaria altissima

LR T B B I Lo ]

v 7b

IS S

Ex-izumrla

Table 19: Biological forms of species of districts of the sub-Pannonic phytogeographic area.
Tabela 19: Bioloske oblike vrst distriktov subpanonskega fitogeografskega obmod¢ja.

3

b
Hemikriptofit 10 5
Terofit 24 2
Geofit 6
Hidrofit 6
Hamefit 4 1
Nanofanerofit 2
Fanerofit 1

Table 20: Geoelements of districts of the sub-Pannonic phytogeographic area.
Tabela 20: Geoelementi distriktov subpanonskega fitogeografskega obmocja.

3
b c

Eurosibirski / Eurosib.
Subkozmopolitski / Subcosmopol.
Evropski / Eur.

Juznoevropski / S Eur.

Pontski / Pont.

Juznoevrop.-juzno Sibir. / S Eur.-S Sib.
Evroazijatski / Eurasiat.

Subtropski / Subtrop.

Paleosubtropski / Paleosubtrop.

Orof. Juznoevropski / Orof. S Eur.
Cirkumborealni / Circumbor.
Severnoameriski / N Am.
Stenomediteranski / Stenomedit.
Kozmopolitski / Cosmopol.

Adv. Naturaliziran / Adv. Natural.
Vzhodnoevropski / E Eur.
Severnomediter.-montan. / N Medit.-Mont.
Evrimediter.-Turanski / Eurimedit.-Tur.
Centralnoevropski / CE Eur.
Jugovzhod. centr. Evrop. / SE-CE Eur.
Jugovzhodnoevropski / SE Eur.
Evropsko-Kavkaski / Eur.-Cauc.
Vzhodnomediteranski / E Medit.
Paleotemperatni / Paleotemp.
Vzhodnoevrop.-Karpatski / E Eur.-Carp. 1
Arkti¢no-Alpski / Arct.-Alp. 1

Endemit / Endem. 1
Vzhodnoalpsko-dinarski / E Alp.-Din. 1

N T N N~ TS BT S SR NS i P

FOLIA BIOLOGICA ET GEOLOGICA 59/2 - 2018



MITJA ZUPANCIC & BRANKO VRES: PHYTHOGEOGRAPHIC ANALYSIS OF SLOVENIA

Table 21: Percentage share of biological forms in the phytogeographic areas of Slovenia.

Tabela 21: Odstotni delez bioloskih oblik v fitogeografskih obmocjih Slovenije.

ALP PALP DIN PDIN SUBM SUBP SKUPNO

% §t. % §t. % it % §t. % §t. % ét. it
Fanerofiti 0 0 19 9 11 5 4 2 60 28 6 3 47
Hemikriptofiti 13 25 33 65 9 17 2 4 34 67 9 17 195
Hamefiti 20 7 26 9 9 3 0 0 35 13 14 5 37
Geofiti 8 5 30 19 5 3 2 1 45 28 10 6 62
Terofiti 1 1 14 25 3 5 1 2 66 115 15 26 174
Hidrofiti 0 0 36 5 7 1 0 0 57 8 39 7 21
SKUPNO 42 38 158 132 44 34 9 9 297 259 93 64 536
Oznake obmocij / Area abbreviations:
ALP - alpsko / Alpine
PALP - predalpsko pre-Alpine
DIN - dinarsko / Dinaric
PDIN - preddinarsko / pre-Dinaric
SUBM - submediteransko / sub-Mediterranean
SUBP - subpanonsko / sub-Pannonian
Table 22: Percentage share of biological forms in specific phytogeographic areas of Slovenia.
Tabela 22: Odstotni delez bioloskih oblik v dolo¢enem fitogeografskem obmocju Slovenije.

ALP PALP DIN PDIN SUBM SUBP

% §t. % it % ét. % §t. % §t. % it
Fanerofiti 0 0 6 8 12 4 22 2 9 23 1 1
Nanofanerofiti 0 0 1 1 3 1 0 0 2 5 3 2
Hemikriptofiti 66 25 49 65 50 17 44 4 26 67 27 17
Hamefiti 18 7 6 9 9 3 0 0 5 13 8 5
Geofiti 13 5 14 19 9 3 12 1 11 28 9 6
Terofiti 3 1 19 25 14 5 22 2 44 115 41 26
Helofiti 0 2 2 3 1 0 0 0 0 0 0
Hidrofiti 0 0 2 3 0 0 0 0 3 8 11 7
SKUPNO 100 38 92 123 85 29 78 7 89 231 96 61

Oznake obmodij / Area abbreviations:

ALP - alpsko / Alpine

PALP - predalpsko pre-Alpine

DIN - dinarsko / Dinaric

PDIN - preddinarsko / pre-Dinaric
SUBM - submediteransko / sub-Mediterranean
SUBP - subpanonsko / sub-Pannonian
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Table 23: Percentage share of geoelements of exclusive or mainly present species in the phytogeographic areas of Slovenia.
Tabela 23: Odstotni delez geolementov izklju¢no ali ve¢inoma prisotnih vrst v fitocenoloskih obmog¢jih Slovenije.

ALP PALP DIN PDIN SUBM SUBP

% 8t | % St | % st | % st | % §t | % St
Vzhodnoalp.-ilirski endemiti / E Alp.-Illyr. Endem. 100 1
Alpski endemiti / Alp. Endem. 62 5 25 2 13 1
Orof. jugozahodno evropski / Orof. SW Eur. 50 1 50 1
Vzhodnoalpsko-karpatski / E Alp.-Carp. 50 1 50 1
Vzhodnoalpski / E Alp. 40 2 40 2 20 1
Jugovzhodnoevropski - montanski / SE Europ.-Mont. 38 3 38 3 25 2
Cirkumborealni-arkti¢no-alpski / Circumboreal.-Arct.-Alp. 40 2 60 3
Endemiti / Endem. 29 8 25 7 11 3 32 9 3 1
Arkti¢no alpski / Arct.-Alp. 25 1 50 2 25 1
Jugovzhodnoevropski / SE Eur. 9 3 30 10 9 3 3 1 43 14 6 2
Orof. juznoevropski / Orof. S Eur. 23 3 46 6 31 4
Centralnoalpski / Centr. Alp. 22 3 50 7 7 1 7 1 14 2
Cirkumborealni / Circumbor. 17 2 50 6 8 1 17 2 8 1
Eurimediteranski / Eurimedit. 50 2 25 1 25 1
Evropsko-kavkaski / Eur.-Cauc. 50 3 33 2 17 1
Vzhodnoazijski / E Asiat. 67 2 33 1
Severnoameriski / N Am. 80 4 20 1
Naturalizirani / Nat. 86 6 14 1
Alpsko-apeninski / Alp.-Apen. 100 1
Jugovzhodno centralnoevropski / SE Centr. Eur. 50 1 50 1
Evrosibirsko-severnoameriski / Eurosib.-N Amer. 100 2
Jugovzhodnoevropski-jugozahod. azijski / SE Eur.-SW Asiat. 100 1
Orof. evropsko-azijski / Orof. Eurasiat. 100 1
Subatlantski / Subatl. 100 2
Juznoameriski /S Am. 100 1
Juznoevropsko-mediteranski / S Eur.-Medit. 100 1
Centralnoevropsko-severnoameriski / Centr. Eur.-N Am. 100 1
Severnoevropski / N Eur. 100 1
Vzhodno evrimediteranski / E Eurimedit. 100 1
Centralno evrosibirski / Centr. Eurosib. 100 1
Evropski montanski / Eur.-Mont. 100 1
Mediteransko-turanski / Medit.-Turan. 100 1
Tlirski / Illyr. 67 2 33 1
Evropski / Eur. 54 15 3 1 25 7 18 5
Evropsko-azijski / Eurasiat. 4 11 8 2 20 5 28 7
Jugozahodno evropski / SW Eur. 100 1
Orof. Centralnoevropski / Orof. Centr. Eur. 100 1
Mediteransko-zahodnoazijski / Medit.-W Asiat. 100 1
Evrimediteranski / Eurimedit. 100 49
Severovzhod. mediter.-montanski / NE Medit.-Mont. 100 5
Stenomediteranski-montanski / Stenomedit.-Mont. 100 5
Zahodnoevropski / W Eur. 100 3
Juznoevropski-montanski / S Eur.-Mont. 100 3
Adv. sinantropski / Adv. Sinantrop. 100 2
Jugozahodnoazijski / SW Asiat. 100 2
Kozmopolit - subtropski / Cosmopol.-Subtrop. 100 2
Vzhodnomediteranski-montanski / E Medit.-Mont. 100 4
Zahodno eumediteranski / W Eumedit. 100 2
Juznoilirski / S lyr. 100 1
Neotropski / Neotrop. 100 1
Orof. Evropski / Orof. Eur. 100 1
Severno stenomediteranski / N Stenomedit. 100 1
Vzhodno stenomediteranski / E Stenomedit. 100 1
Zahodno stenomediteranski / W Stenomedit. 100 1
Eurimediteransko-makaronski / Eurimedit.-Macaron. 100 1
Juzno stenomediteranski / S Stenomedit. 100 1
Severovzhodnoevropski - montanski / NE Eur.-Mont. 100 1
Centralnoazijski / Centr. Asiat. 100 1
Jugozahodnoevropski-montanski / SE Eur.-Mont. 100 1
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Termokozmopolit / Termocosmopol.
Centralnoevmediteranski / Centr. Eurimedit.
Evrimediteranski-atlantski / Eurimedit.-Atl.
Evrimediteranski-turanski / Eurimedit.-Tur.
Stenomediteranski / Stenomedit.

Subtropski / Subtrop.

Adv. naturalizirani / Adv. Natur.
Mediteranski / Medit.

Evrimediteranski-subatlantski / Eurimedit.-Subatl.

Mediteransko-montanski / Medit.-Mont.
Pontski / Pont.

Kozmopoliti / Cosmopol.
Paleotemperatni / Paleotemp.
Vzhodnoevropski / E Eur.
Juznoevropski / S Eur.
Juznoevropski-juznosibirski / S Eur.-S Sib.
Evropski-sibirski / Eur.-Sib.
Subkozmopoliti / Subcosmopol.
Ameriski / Am.

Paleotropski / Paleotrop.

Pantropski / Pantrop.

Severozahodno evrimediteranski / NW Eurimedit.

Vzhodnomediteranski / E Medit.
Vzhodnoalpski-ilirski / E Alp.-Illyr.

Oznake obmocij / Area abbreviations:

ALP - alpsko / Alpine

PALP - predalpsko pre-Alpine

DIN - dinarsko / Dinaric

PDIN - preddinarsko / pre-Dinaric

SUBM - submediteransko / sub-Mediterranean
SUBP - subpanonsko / sub-Pannonian

ALP PALP DIN PDIN SUBM SUBP
% $t. % $t. % St. % St. % St. % $t.
100 1
100 1
100 1
92 11 8 1
90 37 3 1
88 7 12 1
83 10 17 2
20 1 80 4
25 2 75 6
75 3 25 1
67 2 33 1
17 1 66 4 17 1
25 2 63 5 12 1
20 1 60 3 20 1
9 1 9 1 55 6 27 3
19 3 6 1 44 7 31 5
28 5 6 1 22 4 44 8
10 1 30 3 60 6
100 1
100 1
100 1
100 1
100 1
100 1
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Table 24: Percentage share of geoelements of exclusive or mainly present species in specific phytogeographic areas of Slovenia.
Tabela 24: Odstotni delez geolementov izklju¢no ali ve¢inoma prisotnih vrst v dolo¢enem fitogeografskem obmocju Slovenije.

ALP PALP DIN PDIN SUBM SUBP
% % st. % st. % st % §t.

°
X
w-
&
w<
&

Endemiti / Endem. 22
Alpski endemiti / Alp. Endem. 14
Orof. juznoevropski / Orof. S Europ.

Centralnoevropski / Centr. Europ.
Jugovzhodnoevropski-montanski / SE Europ.-Mont.

Orof. Jugovzhodno evropski / Orof. SE Europ.
Cirkumborealni / Circumboreal.
Cirkumborealni-arkti¢no-alpski / Circumboreal.-Arct.-Alp.
Vzhodnoalpski / E Alp.

Arkti¢no alpski / Arct.-Alp.

Arkti¢no-alpsko-evropski / Arct.-Alp.-Europ.
Vzhodnoalpsko-ilirski endemiti / E Alp-Illyr. Endem.

Orof. jugozahodno evropski / Orof. SW Europ.
Subkozmopoliti / Subcosmop.

Vzhodnoalpsko-karpatski / E Alp.-Carp.

Alpsko-apeninski / Alp. Apen.
Centralnovzhodnoalpsko-ilirski / Centr.-E Alp.-Illyr.
Jugovzhodnoevropski-jugozahod.azijski / SE Europ.-SW Asiat.
Kozmopoliti / Cosmop.

Mediteranski / Medit.

Orof. evropsko-azijski / Orof. Europ.-Asiat.

Vzhodnoevropski / E Europ.

Juznoameri$ki / S Amer.

Juznoevrimediteranski / S Eurimedit.
Centralnoevropski-severnoameriski / Centr. Europ.-N Amer.
Severnoevropski / N Europ.

Vzhodno evrimediteranski / E Eurimediter.

Centralnosibirski / Centr. Sib.

Severnoevrimediteranski / N Eurimedit.
Evropsko-mediteranski / Europ. Medit.
Evrimediteransko-subatlantski / Eurimedit.-Subatlant.
Evrosibirsko-severnoameriski / Eurosib.-N Amer.
Paleotemperatni / Paleotemp.

Subatlantski / Subatlant.

Vzhodnoazijski / E Asiat.

Evropsko-kavkaski / Erop.-Caucas.
Juznoevropski-juznosibirski / S Europ.-S Sibir.
Stenomediteranski /Stenomedit.

Severnoameriski / N Amer.

Jugovzhodnoevropski / SE Europ.

Evropsko-sibirski / Europ.-Sib.

Naturalizirani / Naturaliz.

Evropsko-azijski / Europ.-Asiat.

Evropski / Europ.

Iirski / Hlyr. 10
Evropski-montanski / Europ.-Mont. 5
Juznoevropski / S Europ. 5
Mediteransko-turanski / Medit.-Turan. 5
Jugozahodno evropski / SW Europ. 17 1
Mediteransko-zahodnoazijski / Medit.-W Asiat. 17 1
Orof. Centralnoevropski / Orof. Centr. Europ. 17 1
Evrimediteranski / Eurimedit. 19 49
Evrimediteranski-turanski / Eurimedit.-Turan.

Avv. naturalizirani / Adv. Natural.

Subtropski / Subtrop.

Stenomediteranski-atlantski / Stenomedit.-Atlant.
Severovzhod. mediter.-montanski / NE Medit.-Mont.
Juznoevropsko-montanski / SE Europ.-Mont.
Mediteransko-montanski / Medit.-Mont.

15 33 4 9 2 1
5 1
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Zahodnoevropski / W Europ.
Vzhodnomediteranski-montanski / E Medit.-Mont.
Zahodno eurimediteranski / W Eurimedit.
Jugozahodnoazijski / SW Asiat.

Pontski / Pont.

Kozmopoliti-subtropski / Cosmop.-Subtrop.

Adv. subtropski / Adv. Subtrop.

Juzno stenomediteranski/ S Stenomedit.

Zahodno stenomediteranski / W Stenomedit.
Vzhodno stenomediteranski / E Stenomedit.

Severno stenomediteranski /N Stenomedit.
Eurimediteransko-makaronski / Eurimedit.-Macaron.
Evrimediteransko-atlantski / Eurimedit.-Atlant.
Centralnoevromediteranski / Centr. Euromedit.
Severovzhodnoevropski - mediteranski / NE Eur.-Medit.
Jugovzhodnoevropski - montanski / SE Europ.-Mont.
Juznoilirski/ S Illyr.

Centralnoazijski / Centr. Asiat.

Pantropski / Pantrop.

Orof. Evropski/ Orof. Europ.

Termokozmopolit / Termocosmop.

Neotropski / Neotrop.

Vzhodnomediteranski / E Medit.

Jugovzhodno centralnoevropski / SE Cenr. Europ.
Vzhodnoalpsko-ilirski / E Alp.-Illyr.

Paleosubtropski / Paleosubtr.

Severozahodno evrimediteranski / NE Eurimedit.
Ameriski / Amer.

Oznake obmocij / Area abbreviations:

ALP - alpsko / Alpine

PALP - predalpsko pre-Alpine

DIN - dinarsko / Dinaric

PDIN - preddinarsko / pre-Dinaric

SUBM - submediteransko / sub-Mediterranean
SUBP - subpanonsko / sub-Pannonian

ALP PALP DIN PDIN SUBM SUBP
% $t. % $t. % St. % St. % St % $t.
2 1

C 0000000000000 OO —
PO U YU S UV U S S R S S O

NSER SIS E SE SN
el T
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SP SM
6
DN PD
AL PA

Diagram 1: Percentage share of biological forms in the phytogeographic areas of Slovenia according to M. Wraber (1969).
Diagram 1: Odstotni delez bioloskih oblik v fitogeografskih obmocjih Slovenije po M. Wrabru (1969).

Alpine Region / alpsko obmocje (AL)

pre-Pannonian Region / subpanonsko obmocje (SP)
pre-Alpine Region / predalpsko obmocje (PA)

Dinaric Region / dinarsko obmocje (DN)

pre-Dinaric Region / preddinarsko obmocje (PD)
sub-Mediterranean Region / submediteransko obmocje (SM)
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WRABER (1969) DN PD

ZUPANCIC & al. (1987) DN PD

Diagram 2: Comparison of the percentage shares of biological forms in the Dinaric and pre-Dinaric phytogeographic areas in
the phytogeographic division according to M. WRABER (1969) and ZUPANCIC & al. (1987).

Diagram 2: Primerjava odstotnih deleZev bioloskih oblik v dinarskem in preddinarskem fitogeografskem obmocju med fitogeo-
grafskima razdelitvama po M. WRABER (1969) in ZUPANCIC & al. (1987).

FOLIA BIOLOGICA ET GEOLOGICA 59/2 - 2018

211





