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PHYTOGEOGRAPHIC PROPERTIES
OF THE BREGANA SETTLEMENT
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Izvod

Tijekom 2017. godine istrazivana je samonikla flora naselja
Bregane smjestenog u sjeverozapadnom dijelu Hrvatske. Na po-
drucju povrsine 2,8 km? za koje do sada postoje oskudni floristicki
podaci, zabiljezene su 232 svojte vaskularne flore iz 178 rodova i
75 porodica. Najzastupljenije porodice su Asteraceae s.l. (14,4%),
Lamiaceae (7,5%), Fabaceae (7,5%), Ranunculaceae (5,1%), Rosa-
ceae (4,6%) i Poaceae (4,6%). Omjer flornih elemenata istrazivano
podrucje smjesta u eurosibirsko-sjevernoamericku regiju, i to u zonu
srednjoeuropskih listopadnih Suma, no s dosta juznjackih, termo-
filnih elemenata, dok vrste ilirsko-balkanskog elementa ukazuju na
dugi kontinuitet tih Suma i daju lokalnu osebujnost flori. Prisutnost
mediteranskih, istocnoeuropskih i istocnoeuropsko-pontskih eleme-
nata ukazuje na dugotrajan antropogeni utjecaj. U spektru Zivotnih
oblika hemikriptofiti su dominantni (53%), a slijede fanerofiti i geo-
fiti (15,1%) te terofiti (11,6%). Prema IUCN kategorijama ugrozeno-
sti jedna je vrsta ugrozena, jedna osjetljiva, Sest gotovo ugrozeno, a
dvije su najmanje zabrinjavajuée. Zabiljezeno je 29 alohtonih svojti
od cega je deset invazivnih.

Kljuéne rijeci: sjeverozapadna Hrvatska, florni elementi, zivotni
oblici, ugrozene svojte, alohtone svojte

UvVOD

Bregana je naselje koje administrativno pripada gradu
Samoboru. Smjestena je u sjeverozapadnom dijelu Hrvat-
ske, u Zagrebackoj zupaniji (sl. 1). Omedena je drzavnom
granicom s Republikom Slovenijom i rijekom Savom, a
nalazi se 5 km sjeverozapadno od grad Samobora. Istra-
zivano podrucje obuhvaca naselje Breganu cija povrSina
iznosi 2,81 km?, a smjesteno je u rasponu nadmorskih vi-
sina od 134 do 337 m. Prema popisu stanovniStva iz 2011.
godine (www.dzs.hr) naselje je imalo 2 440 stanovnika i
799 obiteljskih kucanstava.

U skladu s geografskom raspodjelom klimatskih tipo-
va po W. Koppenu u Hrvatskoj, tip klime koji prevlada-
va na podrucju Bregane je Cfb — umjereno topla vlazna
klima s toplim ljetima (Filipci¢, 1998) te se naziva i kli-
ma bukve. U Samoboru, a time i Bregani, koli¢ina obori-

Abstract

During 2017, the indigenous flora of the Bregana settlement in north-
western Croatia was studied. The floristic data available for this area, cov-
ering 2.8 km? are sparse, and this study recorded a total of 232 taxa of
vascular flora from 178 genera and 75 families. The most common plants
belong to the family Asteraceae s.1. (14.4%), Lamiaceae (7.5%), Fabaceae
(7.5%), Ranunculaceae (5.1%), Rosaceae (4.6%) and Poaceae (4.6%).
The ratio of floristic elements places the study area in the Euro-Siberian/
North American region, in the zone of the Central European deciduous for-
ests, with the presence of numerous southern, thermophilic elements, while
the species of the Illyrian-Balkan elements indicate a long continuity of
those forests, and gives a local distinctiveness to the flora. The presence
of Mediterranean, Eastern European and Eastern European/Pontian ele-
ments indicates the long-lasting anthropogenic influences. In the spectrum
of life forms, the hemicryptophytes are dominant (53%), followed by the
phanerophytes and geophytes (15.1%) and therophytes (11.6%). In terms of
the IUCN categories of threat, one species is classified as endangered, one
as vulnerable, six as near threatened and two as least concern. A total of 29
alien species were also identified, and of these ten are considered invasive.

Key words: northwest Croatia, floristic elements, life forms, en-
dangered species, alien species

INTRODUCTION

Bregana is a settlement that administratively falls
within the borders of the town of Samobor. It is situated in
Zagreb County in northwestern Croatia (Fig. 1). It is situat-
ed 5 km northwest of Samobor and is bounded by the state
border with the Republic of Slovenia and the Sava River.
The study area includes the settlements of Bregana, whose
territory is 2.81 km?, and lies within the elevation range of
134 to 227 m. According to the 2011 census (www.dzs.hr),
the settlement had 2440 residents in 799 households.

In line with the geographic distribution of climate
types in Croatia according to W. Koppen, the predominant
climate in Bregana is Cfb — a moderate, warm, moist cli-
mate with warm summers (Filipci¢, 1998), which is also
called a beech climate. In Samobor, and also Bregana, there
is a higher amount of precipitation (1070 mm) than in the
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Sl. 1. Podrugje istrazivanja: polozaj Zagrebacke zupanije (crveno omedeno) u Hrvatskoj, polozaj naselja Bregana unutar Zagrebacke
zupanije, i podrucje naselja Bregana obuhvaceno istrazivanjem. (Izvori kartografskih podloga: Copernicus Land Monitoring Service,
https://eea.europa.eu/data-and-maps/data/copernicus-land-monitoring-service-eu-dem i Geoportal DGU, https://geoportal.dgu./hr).

Fig. 1. Area of research: position of the Zagreb County (red bordered) in Croatia, position of the settlement Bregana inside the Zagreb
County, and position of the researched area in the settlement Bregana. (Source of cartographic layers: Copernicus Land Monitoring
Service, https://eea.europa.eu/data-and-maps/data/copernicus-land-monitoring-service-eu-dem i Geoportal DGU, hitps://geoportal.

dgu./hr).

na je veca (1070 mm) nego u obliznjim veéim mjestima.
To pokazuje usporedba s istocnije smjeStenim Zagrebom
(852 mm), Siskom (867 mm), dok je u juznije smjeStenom
Karloveu veéa (1094 mm). Srednja godiSnja temperatura

22

surrounding settlements. This is seen in a comparison with
Zagreb to the east (852 mm), Sisak (867 mm), while in
Karlovac to the south, the precipitation is higher (1094
mm). The mean annual temperature is 11.1°C. The aver-
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iznosi 11,1°C. Prosjecno je godisnje osunc¢avanje oko 1830
sati, odnosno dnevno oko 5 sati sun¢ana vremena (Feletar,
2011). Fitogeografski Bregana pripada srednjoeuropskoj
provinciji eurosibirsko-sjevernoamericke regije (Nikoli¢ i
Topi¢, 2005), odnosno brezuljkastom vegetacijskom poja-
su kontinentalne Hrvatske za koji su svojstvene Sume hra-
sta kitnjaka i pitomog graba (Vukeli¢, 2012) koje su zbog
izrazitog antropogenog utjecaja tijekom proslosti kréene te
zamijenjene vegetacijom naselja, obradivim povrSinama i
travnjacima, a na brdovitim terenima vinogradima i voc-
njacima. Zbog zapustanja obradivih poljoprivrednih povr-
Sina dolazi do ubrzane vegetacijske sukcesije Sto dovodi do
promjena u bioraznolikosti.

Okolna su podru¢ja, Samobora i Parka prirode Zum-
berak-Samoborsko gorje, u floristickom smislu donekle do-
bro istrazena (Sugar, 1973; Medvedovi¢, 1994; Trinajstic,
1995; Vrbek i Fiedler, 1998; Vukeli¢ i dr., 2003; Buzjak
i dr., 2010, 2011; Trinajsti¢, 2012; Sostari¢ i dr., 2013;
Alegro i dr., 2015) ¢emu je pogodovala blizina Zagreba i
dobra prometna povezanost, no Bregana je uglavnom bila
samo mjesto prolaska. Markovi¢ (1987) navodi 16 vrsta
u jednoj vegetacijskoj snimci s podru¢ja Bregane, no bez
navodenja to¢nog lokaliteta, dok u internetskoj bazi Flora
Croatica Database (Nikoli¢, 2018) ne postoje javno dostu-
pni podaci o flori Bregane.

Stoga su ciljevi ovog istrazivanja bili napraviti popis
ukupne vaskularne flore naselja Bregana na temelju teren-
skih opazanja i prikupljenog herbarijskog materijala, te na
temelju tog popisa provesti taksonomsku i fitogeografsku
analizu flore, analizu zivotnih oblika, analizu flore prema
stanitima, te analizu ugrozenih, alohtonih i invazivnih
svojti.

MATERIJALI Il METODE

Terensko istrazivanje flore provedeno je tijekom
jedne vegetacijske sezone, od veljace do listopada 2017.
godine u vise terenskih izlazaka tijekom kojih su biljeze-
nje biljne vrste i njihova rasprostranjenost. Vrste koje nije
bilo mogucée odrediti na terenu su sakupljene i herbarizi-
rane, radi naknadne identifikacije. Za odredivanje biljnih
svojti koristeni su standardni determinacijski kljucevi i
ikonografije, a nomenklatura i sistematika svojti usklade-
ne su prema internetskoj bazi Flora Croatica Database
(Nikoli¢, 2018).

Sustav flornih elemenata ili geoelemenata grupira
svojte prema slicnosti areala. U ovom je radu svakoj svojti
pridruzena kategorija flornih elemenata prema Horvati¢u
(1963) 1 Horvati¢u i dr. (1967-68). Dio podataka preuzet je
ili revidiran prema novijim autorima (Landoltu i dr., 2010;
Simonu i dr., 1992; Flora Web, 2018). Koristene kategorije
flornih elemenata su sljedece:

age annual insolation is about 1830 hours, or about 5 hours
of sunshine per day (Feletar, 2011). Phytogeographically,
Bregana belongs to the Central European province of the
Euro-Siberian/North American region (Nikoli¢ & Topic,
2005), and the hilly vegetation belt of continental Croatia,
which are characteristic forests of sessile oak and common
hornbeam (Vukeli¢, 2012). In the past, these were cleared
under strong anthropogenic impacts and replaced with the
vegetation of settlements, cultivated surfaces and grass-
lands on flat lands, and with grapevines and orchards on the
hilly slopes. Due to the abandonment of arable surfaces,
vegetation succession was accelerated, leading to changes
in biodiversity.

The surrounding areas, Samobor and the Zumberak-
Samobor Hills Nature Park have been well studied in the
floristic sense (Sugar, 1973; Medvedovi¢, 1994; Trinajsti¢,
1995; Vrbek and Fiedler, 1998; Vukeli¢ et al., 2003; Buzjak
et al., 2010, 2011; Trinajstié, 2012; Sostari¢ et al., 2013;
Alegro et al., 2015), primarily due to the proximity to Za-
greb and the good transport connections, though Bregana
was mostly just a transit area. Markovic¢ (1987) listed 16
species in one vegetation relevé from the Bregana area,
though without noting any precise locality, while the inter-
net database Flora Croatica Database (Nikoli¢, 2018) does
not contain any publicly available information on the flora
of Bregana. Therefore, the objectives of this research were
to create a list of the total vascular flora in the Bregana
settlement on the basis of field observations and collected
herbarium materials. This list was then used to perform a
taxonomic and phytogeographic analysis of the flora, anal-
yse the life forms, analyse the flora by habitat, and analyse
the threatened, alien and invasive taxa.

MATERIALS AND METHODS

Field research of the flora was performed during one
vegetation season, from February to October 2017 in multi-
ple field visits to record plant species and their distribution.
Species that could not be determined in the field were col-
lected and herbarized, for subsequent identification. To de-
termine the plant species, the standard determination keys
and iconographies were used, while the nomenclature and
systematics of taxa were aligned according to the internet
database Flora Croatica Database (Nikoli¢, 2018).

The system of floristic elements or geoelements
groups taxa according to the similarity of their distribution
ranges. In this paper, each taxon is associated to the cate-
gory of floristic elements according to Horvati¢ (1963) and
Horvati¢ et al. (1967-68). A portion of the data have been
taken from or revised according to newer studies (Landolt
etal., 2010; Simon et al., 1992; Flora Web, 2018). The flo-
ristic element categories used are:
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biljke opéemediteranskog flornog elementa — medit
biljke ilirsko-balkanskog flornog elementa — illyr-balk
biljke juznoeuropskog flornog elementa — S-europ

biljke atlantskog flornog elementa — atl

MR

biljke juznoeuropsko-pontskog flornog elementa — E-
europ-pont

6. biljke jugoistocnoeuropskog flornog elementa — SE-eu-
rop

7. biljke srednjeuropskog flornog elementa — C-europ
8. biljke europskog flornog elementa — europ
9. biljke euroazijskog flornog elementa — euro-asiat

10. biljke cirkumholarkti¢ke rasprostranjenosti — circ-ho-
lart

11. kozmopoliti — biljke Siroke rasprostranjenosti — cosmop

12. neofiti, kultivirane i adventivne biljke — adv.

Za analizu zivotnih oblika koristen je sustav koji se
temelji na prilagodbama biljaka za prezivljavanje u ne-
povoljnim razdobljima (Raunkiaer 1934), tj. na polozaju
njihovih mirujuéih pupova za vrijeme nepovoljnog razdo-
blja u odnosu na povrsinu tla. Pripadnost svojti pojedinom
zivotnom obliku preuzeta je prema Ellenbergu i dr. (2001)
i Oberdorferu (2001). Svakoj svojti pridodana je jedna od
ovih kategorija:

1. fanerofiti (P) — biljke ¢iji pupovi nepovoljno razdoblje
prezivljavaju visoko iznad zemlje

2. hamefiti (Ch) — biljke ¢iji pupovi nepovoljno razdoblje
prezivljavaju u prosjecnoj visini snjeznog pokrivaca

3. hemikriptofiti (H) — biljke ¢iji pupovi nepovoljno raz-
doblje prezivljavaju u razini tla

4. terofiti (T) — biljke koje nepovoljno razdoblje prezivlja-
vaju u obliku sjemenki

5. geofiti (G) — biljke €iji pupovi nepovoljno razdoblje
prezivljavaju ispod zemlje.

Svakoj svojti pridruzen je tip stanista na kojem je ra-
sla. Kori$teni su sljedeci tipovi stanista definirani prema
Antonicu i dr. (2005):

1. vlazna ili vodena staniSta
2. livade
3. Sumski rubovi
4. Sikare
5. Sume

Nadalje, flora je analizirana s obzirom na zastu-
pljenost alohtonih vrsta. Alohtona se flora kronolos-

ki moze podijeliti na arheofite i neofite. U kontekstu
hrvatske flore, arheofiti su biljke unesene na pod-
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1. Plants of the general Mediterranean floristic element —
medit

2. Plants of the Illyrian-Balkan floristic element — illyr-
balk

3. Plants of the southern European floristic element — S-europ
4. Plants of the Atlantic floristic element — atl

5. Plants of the Eastern European-Pontian floristic ele-
ments — E-europ-pont

6. Plants of the southeast European floristic element — SE-europ
7. Plants of the central European floristic element — C-europ
8. Plants of the European floristic element — europ

9. Plants of the Eurasian floristic element — euro-asiat

10. Plants with a circum-Holarctic distribution — circ-holart
11. cosmopolitan — plants with a wide distribution — cosmop

12. neophytes, cultivated and adventitious plants — adv.

For the analysis of life forms, the system based on
plant adaptations for survival under unfavourable condi-
tions (Raunkiaer 1934) was used, i.e. the position of their
resting buds during unfavourable conditions in relation to
the soil surface. The affiliation of a taxon to an individual
life form was taken from Ellenberg et al. (2001) and Ober-
dorfer (2001). Each taxon was assigned to one of the fol-
lowing categories:

1. phanerophytes (P) — plants whose resting buds survive
unfavourable periods high above the ground

2. chamaephytes (Ch) — plants whose resting buds survive un-
favourable periods at the level of the average snow cover

3. hemicryptophytes (H) — plants whose resting buds sur-
vive unfavourable periods at ground level

4. therophytes (T) — plants whose buds survive unfavour-
able periods in the form of seeds

5. geophytes (G) — plants whose buds survive unfavour-
able periods underground.

Each taxon was also assigned to the type of habitat it
was found in. The following habitat types, as defined by
Antonic et al. (2005) were used:

1. moist or aquatic habitat
2. meadow

3. forest edge
4. thicket
5

. forest.

Furthermore, the flora was analysed with regard to the
presence of alien species. Alien flora can be chronologically
divided into archacophytes and neophytes. In the context of
the Croatian flora, the archaecophytes are those plants intro-
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rué¢je Hrvatske od pocetka neoliticke poljoprivredne
djelatnosti do kraja srednjeg vijeka, tj. otkrica Ame-
rike 1492. godine (okvirno se uzima 1500. godina).
Neofiti su alohtone svojte unesene na podrucje Hr-
vatske nakon otkrica Amerike do danas, te kao i ar-
heofiti, ¢ine sastavni dio hrvatske flore (Miti¢ i dr.,
2008). U ovom su radu vrste oznaCene na sljedeci
nacin:

1. arheofiti — Arh

2. neofiti — Neo

3. autohtone svojte — Au.

Podaci o ugrozenosti preuzeti su prema Crvenoj knjizi
vaskularne flore Hrvatske (Nikoli¢ i Topi¢, 2005), te azu-
rirani prema on-line Crvenoj knjizi (Nikoli¢, 2018), dok
su podaci o statusu zakonske zastite na podruc¢ju Hrvatske
preuzeti su iz Pravilnika o strogo zasti¢enim vrstama (NN
144/13, 73/16).

REZULTATI

Ovim istrazivanjem za podrucje Bregane utvrdene su
232 svojte vaskularnih biljaka svrstane unutar 75 porodica
(Tab. 1). Zabiljezeno je Sest svojti papratnjaca (Pterido-
phyta) te tri svojte golosjemenjaca. Od 224 svojte krito-
sjemenjaca 197 ih pripada dvosupnicama (Magnoliopsida),
a 26 jednosupnicama (Liliopsida). Prema brojnosti svojti
najzastupljenije su sljedec¢e porodice: Asteraceae (9,8%),
Lamiaceae (7,5%), Fabaceae (7,5%), Ranunculaceae
(5,1%), Rosaceae (4,6%), Poaceae (4,6%), Cichoriaceae
(4,2%) (sl. 2).

duced to the Croatian area from the start of the Neolithic
agricultural activities to the end of the medieval period, i.e.
with the discovery of America in 1492 (though the year 1500
is used as the approximate date). Neotypes are those alien
species introduced to the Croatian territory since the discov-
ery of America. Both archaeophytes and neophytes comprise
integral parts of the Croatian flora (Miti¢ et al., 2008). In this
paper, these species are listed in the following manner:

1. archaeophytes — Arh
2. neophytes — Neo

3. indigenous taxa — Au.

Threat data were taken from the Red Book of the
Vascular Flora of Croatia (Nikoli¢ & Topi¢, 2005), and up-
dated according to the on-/ine Red Book (Nikoli¢, 2018),
while data on the status of legal protection in Croatia were
taken from the Ordinance on strictly protected species (OG
144/13, 73/16).

RESULTS

This study in the area of Bregana recorded a total of
232 vascular plant taxa in 75 families (Tab. 1). Six taxa
of ferns (Pteridophyta) and three taxa of gymnosperms
were recorded. The remaining 224 angiosperm taxa in-
clude 197 dicotyledons (Magnoliopsida) and 26 mono-
cotyledons (Liliopsida). In terms of taxon abundance, the
most common families recorded were: Asteraceae (9.8%),
Lamiaceae (7.5%), Fabaceae (7.5%), Ranunculaceae
(5.1%), Rosaceae (4.6%), Poaceae (4.6%), Cichoriaceae
(4.2%) (Fig. 2).

Biljne porodice/Plant families

atl
SE-europ
E-europ-pont
illyr-balk
circ-holoart
cosmop
medit

adv

europ
S-europ
C-europ

euro-asiat

S1. 2. Postotni udjeli najéesc¢ih biljnih porodica na podrucju
Bregane.

Fig. 2. Ratios of most frequent plant families in the area of
Bregana.

Sl. 3. Postotni udjeli flornih elemenata u flori Bregane.

Fig. 3. Spectrum of floristic elements in the flora of Bregana.
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Tab. 1. Popis vaskularne flore Bregane. Florni elementi (1-mediteranski, 2—ilirsko-balkanski, 3—juznoeuropski, 4—atlantski, 5—
isto¢noeuropsko-pontski, 6—jugoistoénoeuropski, 7-srednjoeuropski, 8—curopski, 9—euroazijski, 10—cirkumholarkticki, 11—
kozmopoliti, 12—adventivne i kultivirane svojte), zivotni oblici ( P—fanerofiti, Ch—hamefiti, H-hemikriptofiti, G—geofiti, T—terofiti),
porijeklo (Au—autohtone svojte, Ar—arheofiti, Ne—neofiti), ugrozenost (LC—najmanje zabrinjavajuc¢a, NT—gotovo ugrozena, VU—
osjetljiva), invazivnost (I).

Table 1. Check-list of the flora of Bregana. Floristic elements (I-Mediterranean, 2—Illyrian-Balkan, 3—southern European, 4—
Atlantic, 5—-Eastern European-Pontian, 6—southeast European, 7—central European, 8—European, 9—Eurasian, 10— circum-Holarctic,
1 —cosmopolitan, 12-neophytes), life forms (H-hemicriptophytes, G-geophytes, F-phanerophytes, T—-therophytes, Ch—chamephytes),
threat status (LC—least concern, NT-near threatened, VU—-vulnerable).

SEE 5 5 z z
TAKSONOMSKE KAT- = El _ E é ) =] E
EGORIJE / TAXONOMI- VRSTE / SPECIES = & & Z ~ =i >§ ; Z 2
CAL CATEGORIES Zez@ SE= =c od 3%
SEv | zz& | Z% < x
ESE S 28 == & e
PTERIDOPHYTA
Aspleniaceae Asplenium scolopendrium L. 10 H Au
Asplenium trichomanes L. 11 H Au
Dryopteridaceae Dryopteris filix-mas (L.) Schott 11 G Au
Equisetaceae Equisetum arvense L. 10 G Au
Equisetum telmateia Ehrh. 8 G Au
Polypodiaceae Polypodium vulgare L. 11 H Au
SPERMATOPHYTA
GYMNOSPERMAE
Coniferophytina
Pinaceae Picea abies (L.) H. Kars. 8 P Au
Pinus sylvestris L. 7 P Au
Taxaceae Taxus baccata L. 1 P Au %48
ANGIOSPERMAE
Magnoliopsida
Aceraceae Acer campestre L. 9 P Au
Acer platanoides L. 7 P Au
Acer pseudoplatanus L. 8 P Au
Amaranthaceae Amaranthus retroflexus L. 12 T Neo I
Apiaceae Aegopodium podagraria L. 9 H Au
Angelica sylvestris L. 9 H Au
Daucus carota L. 1 H Arh
Hacquetia epipactis (Scop.) DC. 2 H Au
Heracleum sphondylium L. 9 H Au
Sanicula europaea L. 9 H Au
Apocynaceae Vinca minor L. 7 Ch Au
Araliaceae Hedera helix L. 7 P Au
Aristolochiaceae Asarum europeum L. 9 H Au
Asteraceae Achillea millefolium L. 9 H Au
Ambrosia artemisiifolia L. 12 T Neo I
Arctium lappa L. 9 H Au
Bellis perennis L. 9 H Au
Centaurea jacea L. 9 H Au
Centaurea scabiosa L. 3 H Au
Chamomilla recutita (L.) Rauschert 11 T Au
Cirsium arvense (L.) Scop. 9 G Au
Conyza canadensis (L.) Cronguist 12 T Neo 1
Erigeron annuus (L.) Pers. 12 H Neo 1
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Tablica 1. (nastavak) / Table 1. (continued)

Eupatorium cannabinum L. 9 H Au
Galinsoga parviflora Cav. 12 T Neo I
Helianthus tuberosus L. 12 G Neo I
Inula salicina L. 9 H Au
Leucanthemum vulgare Lam. 9 H Au
Petasites albus (L.) Gaertn. 9 G Au
Senecio ovatus (P.Gaertn., B.Mey. et Scherb.) Willd. 3 H Au
Senecio vulgaris L. 1 T Arh
Solidago gigantea Aiton 12 H Neo I
Tanacetum corymbosum (L.) Sch. Bip. 9 H Au
Tussilago farfara L. 9 H Au
Balsaminaceae Impatiens glandulifera Royle 12 T Neo I
Berberidaceae Epimedium alpinum L. 2 G Au
Betulaceae Alnus glutinosa (L.) Gaertn. 9 P Au
Betula pendula Roth 9 P Au
Carpinus betulus L. 7 P Au
Boraginaceae Echium vulgare L. 8 H Au
Myosotis sylvatica Hoffm. 9 H Au
Pulmonaria officinalis L. 6 H Au
Symphytum officinale L. 9 H Au
Symphytum tuberosum L. 3 G Au
Brassicaceae Alliaria petiolata (M. Bieb.) Cavara et Grande 9 H Au
Capsella bursa-pastoris (L.) Medik. 11 H Arh
Cardamine bulbifera (L.) Crantz 7 G Au
Cardamine enneaphyllos (L.) Crantz 9 G Au
Rorripa sylvestris (L.) Besser 7 H Au
Sinapis arvensis L. 1 T Arh
Campanulaceae Campanula persicifolia L. 9 H Au
Campanula trachelium L. 9 H Au
Phyteuma spicatum L. 7 P Au
Caprifoliaceae Lonicera caprifolium L. 3 P Au
Sambucus nigra L. 8 P Au
Caryophyllaceae Dianthus barbatus L. 3 H Au
Lychnis flos-cuculi L. 9 H Au
Saponaria officinalis L. 9 H Au
Silene dioica (L.) Clairv. 8 H Au
Silene vulgaris (Moench.) Garcke 7 H Au
Stellaria graminea L. 9 H Au
Stellaria holostea L. 9 Ch Au
Stellaria media (L.) Vill. 1 T Arh
Celastraceae Euonymus europaeus L. 9 P Au
Chenopodiaceae Chenopodium album L. 9 T Arh
Cichoriaceae Aposeris foetida (L.) Less. 3 H Au
Cichorium intybus L. 9 H Arh
Crepis biennis L. 7 H Au
Hieracium murorum L. 9 H Au
Leontodon autumnalis L. 9 H Au
Leontodon hispidus L. 7 H Au
Mycelis muralis (L.) Dumort. 7 H Au
Sonchus arvensis L. 9 G Au
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Tablica 1. (nastavak) / Table 1. (continued)

Taraxacum officinale Weber 11 H Au
Clusiaceae Hypericum perforatum L. 9 H Au
Convolvulaceae Convolvulus arvensis L. 9 H Arh
Cornaceae Cornus sanguinea L. 8 P Au
Corylaceae Corylus avellana L. 8 P Au
Crassulaceae Sedum acre L. 7 Ch Au
Dipsacaceae Knautia arvensis (L.) Coult. 9 H Au
Knautia drymeia Heuff. 2 H Au
Ericaceae Vaccinium myrtillus L. 9 Ch Au
Euphorbiaceae Euphorbia cyparissias L. 9 H Au
Euphorbia dulcis L. 5 G,H Au
Euphorbia epithymoides L. 4 Ch Au
Euphorbia esula L. 9 H Au
Euphorbia helioscopia L. 1 T Arh
Mercurialis perennis L. 8 G Au
Fabaceae Anthyllis vulneraria L. 10 H Au
Coronilla varia L. 8 H Au
Genista germanica L. 7 Ch Au
Lathyrus pratensis L. 9 H Au
Lathyrus sylvestris L. 6 G Au
Lathyrus vernus (L.) Bernhardt 1 H Au
Lotus corniculatus L. 9 H Au
Medicago sativa L. 1 H Arh
Ononis spinosa L. 8 Ch Au
Robinia pseudoacacia L. 12 P Neo I
Trifolium montanum L. 9 H Au
Trifolium pratense L. 9 H Au
Trifolium repens L. 9 H Au
Vicia cracca L. 9 H Au
Vicia oroboides Wulfen 9 H Au
Vicia sativa L. 1 T Arh
Fagaceae Castanea sativa Mill. 3 P Au
Fagus sylvatica L. 7 P Au
Quercus petraea (Matt.) Liebl. 7 P Au
Fumariaceae Corydalis solida (L.) Swartz 9 G Au
Gentianaceae Centaurium erythraea Rafn 9 T Au
Gentiana asclepiadea L. 3 H Au NT
Geraniaceae Geranium pheum L. 3 H Au
Geranium robertianum L. 10 H Au
Juglandaceae Juglans regia L. 12 P Arh
Lamiaceae Ajuga reptans L. 9 H Au
Betonica officinalis L. 8 H Au
Galeopsis speciosa Mill. 5 T Au
Glechoma hederacea L. 9 H Au
Lamium galeobdolon (L.) L. 9 H Au
Lamium orvala L. 2 H Au
Lamium purpureum L. 9 T Arh
Mentha longifolia (L.) Huds. 9 H Au
Mentha pulegium L. 9 H Au
Prunella grandiflora (L.) Scholler 11 H Au
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Tablica 1. (nastavak) / Table 1. (continued)

Prunella vulgaris L. 10 H Au
Salvia glutinosa L. 9 H Au
Salvia pratensis L. 1 H Au
Stachys palustris L. 10 G Au
Stachys recta L. 3 H Au
Thymus pulegioides L. 9 Ch Au
Malvaceae Malva sylvestris L. 9 H Arh
Moraceae Morus nigra L. 12 P Au
Oleaceae Fraxinus ornus L. 3 P Au
Ligustrum vulgare L. 9 P Au
Oxalidaceae Oxalis corniculata L. 11 H Au
Oxalis dillenii Jacq. 12 H Neo
Papaveraceae Chelidonium majus L. 9 H Arh
Papaver rhoeas L. 11 T Au
Plantaginaceae Plantago lanceolata L. 9 H Au
Plantago major L. 9 H Au
Plantago media L. 9 H Au
Polygalaceae Polygala comosa Schkuhr 9 H Au
Polygala vulgaris L. 9 H Au
Polygonaceae Polygonum persicaria L. 11 T Au
Rumex acetosella L. 9 G,H Au
Portulacaceae Portulaca oleracea L. 1 T Arh
Primulaceae Anagallis arvensis L. 11 T Arh
Cyclamen purpurascens Mill. 2 G Au NT
Lysimachia nummularia L. 8 H Au
Primula vulgaris Huds. 10 H Au
Ranunculaceae Anemone nemorosa L. 7 G Au
Clematis vitalba L. 8 P Au
Helleborus atrorubens Waldst. et Kit. 5 G Au LC
Helleborus niger L. 5 G Au
Hepatica nobilis Schreber 7 H Au
Ranunculus acris L. 9 H Au
Ranunculus ficaria L. 7 G Au
Ranunculus lanuginosus L. 7 H Au
Ranunculus nemorosus DC. 7 H Au
Ranunculus repens L. 9 H Au
Ranunculus sardous Crantz 1 H Arh
Rosaceae Aruncus dioicus (Walter) Fernald 11 H Au
Crataegus monogyna Jacq. 9 P Au
Filipendula vulgaris Moench 9 H Au
Fragaria vesca L. 9 H Au
Potentilla heptaphylla L. 5 H Au
Potentilla reptans L. 9 H Au
Prunus avium L. 9 P Au
Rosa canina L. 9 P Au
Rubus caesius L. 9 P Au
Rubiaceae Cruciata glabra (L.) Ehrend. 3 H Au
Galium aparine L. 9 T Au
Galium mollugo L. 9 H Au
Galium odoratum (L.) Scop. 9 G Au
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Tablica 1. (nastavak) / Table 1. (continued)

Galium verum L. 9 H Au
Salicaceae Populus nigra L. 9 P Au
Populus tremula L. 7 P Au
Salix alba L. 9 P Au
Santalaceae Viscum album L. 3 Ch Au
Saxifragaceae Chrysosplenium alternifolium L. 10 H Au
Scrophulariaceae Euphrasia rostkoviana Hayne 3 T Au
Linaria vulgaris Mill. 9 G Au
Melampyrum nemorosum L. 9 T Au
Rhinanthus minor L. 9 T Au
Verbascum pulverulentum Vill. 3 H Au
Veronica chamaedrys L. 9 Ch Au
Veronica persica Poir. 12 T Neo I
Solanaceae Solanum dulcamara L. 9 Ch Au
Solanum nigrum L. 10 T Au
Staphyleaceae Staphylea pinnata L. 9 P Au
Thymelaeaceae Daphne mezereum L. 3 Ch Au NT
Tiliaceae Tilia cordata Mill. 7 P Au
Ulmaceae Ulmus glabra Huds 7 P Au
Urticaceae Urtica dioica L. 9 H Au
Verbenaceae Verbena officinalis L. 12 T Au
Violaceae Viola alba Besser 7 H Au
Viola reichenbachiana Jord. ex Boreau 7 H Au
Viola riviniana Rchb. H Au
LILIOPSIDA
Amaryllidaceae Allium carinatum L. 3 G Au
Allium ursinum L. 9 G Au
Galanthus nivalis L. 3 G Au LC
Araceae Arum maculatum L. 8 G Au
Asparagaceae Ruscus hypoglossum L. 1 G Au NT
Colchicaceae Colchicum atumnale L. 7 G Au
Cyperaceae Carex echinata Murray 3 H Au EN
Carex sylvatica Huds. 9 H Au
Dioscoreaceae Tamus communis L. 3 G Au
Iridaceae Crocus vernus (L.) Hill 3 G Au
Juncaceae Luzula luzuloides (Lam.) Dandy et Wilmott 7 H Au
Luzula pilosa (L.) Willd. 9 H Au
Liliaceae Scilla bifolia L. 3 G Au
Orchidaceae Cephalanthera longifolia (L.) Fritsch 9 G Au NT
Cephalanthera rubra (L.) Rich. 3 G Au NT
Neottia nidus-avis (L.) Rich. 9 G Au
Poaceae Agrostis gigantea Roth 9 H Au
Anthoxanthum odoratum L. 9 H,T Au
Briza media L. 9 H Au
Bromus sterilis L. 9 T Au
Calamagrostis epigejos (L.) Roth 9 H Au
Dactylis glomerata L. 9 H Au
Elymus repens (L.) Gould 10 G Au
Holcus lanatus L. 9 H Au
Lolium perenne L. 9 H Au
Sorghum halpense (L.) Pers. 11 G Au
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Sl. 4. Postotni udjeli zivotnih oblika u flori Bregane (H —
hemikriptofiti, G — geofiti, F — fanerofiti, T — terofiti, Ch —
hamefiti).

Fig. 4. Spectrum of life forms in the flora of Bregana (H —
hemicriptophytes, G — geophytes, F — phanerophytes, T —
therophytes, Ch — chamephytes).

Zabiljezene svojte, ovisno o njihovim arealima
rasprostranjenosti, grupirane su u 12 glavnih skupina
flornih elemenata (sl. 3). Najveci broj svojti na istra-
zivanom podrucju pripada euroazijskom flornom ele-
mentu (43,5%), nakon cCega slijedi srednjoeuropski
(12,5%) te juznoeuropski (9,9%). Valja istac¢i da je
mediteranski florni element zastupljen s 5,6% dok su
isto¢noeuropsko-pontski i ilirsko balkanski zastupljeni
s 2,6% svaki. Kad se istoénoeuropsko-pontskom doda
iston¢noeuropski florni element zajedno ¢ine 3,45%.
Tako su ti postoci razmjerno niski, prisutnost ovih bi-
ljaka vazna je za fitogeografsku karakterizaciju istra-
zivanog podrucja. Udio adventivnih vrsta relativno je
visok, te iznosi ukupno 6%.

Analiza zivotnih oblika pokazala je da su najcesci zi-
votni oblik hemikriptofiti kojima pripadaju 123 svojte ili
53% analizirane flore. Slijede fanerofiti i geofiti s 15,1%
svojti te terofiti s 11,6% (sl. 4).

Prema bogatstvu vrsta isti¢u se livade na kojima je
zabiljezeno 39,22% vrsta (sl. 5), dok ih je u Sumama
zabiljezeno 24,55 %. Slijede Sumski rubovi s 19,83%, te
ruderalna stanista s 11,63%. Vlaznih stanista je na istra-
zivanom podruc¢ju malo, te na njih otpada svega 4,74%
vrsta.

Ukupno 10 svojti s Crvenog popisa prisutno je na
istrazivanom podrucju (4,3%). Prema IUCN kategori-
jama rizi¢nosti od izumiranja jedna je vrsta ugrozena
(Carex echinata), jedna osjetljiva (Taxus baccata), Sest
gotovo ugrozeno (Cephalanthera longifolia, C. rubra,
Cyclamen purpurascens, Gentiana asclepiadea, Daphne
mezereum 1 Ruscus hypoglossum), a dvije su najmanje
zabrinjavaju¢e (Galanthus nivalis 1 Helleborus atroru-
bens). Pet vrsta je zakonom zasti¢eno: Carex echinata,

S1. 5. Zastupljenost biljnih svojti u osnovnim tipovima stanista na
podrucju Bregane.

Fig. 5. Occurrence of plant taxa in main habitat types in the area
of Bregana.

The recorded taxa, depending on their distribution
ranges, were grouped into the 12 main groups of floristic ele-
ments (Fig. 3). The highest number of taxa in the study area
belong to the Eurasian floristic element (43.5%), followed by
the central European (12.5%) and southern European (9.9%).
It should also be stated that the Mediterranean floristic ele-
ment accounted for 5.6%, and the Eastern European-Pontian
and Illyrian-Balkan floristic elements with 2.6% each. When
the Eastern European floristic element is added to the East-
ern European-Pontian floristic element, together they account
for 3.45% of the total flora. Though these percentages are
relatively low, the presence of these plants is important for the
phytogeographic characterisation of the study area. The ratio
of adventitious species was relatively high, and totalled 6%.

An analysis of the life forms showed that the most
common life forms are the hemicryptophytes, with 123
taxa or 53% of the analysed flora. This was followed by the
phanerophytes and geophytes, each accounting for 15.1%
of the taxa, and therophytes with 11.6% of taxa (Fig. 4).

In terms of species richness, this was highest in the
meadows, where 29.33% of taxa were recorded (Fig. 5),
while 24.55% were recorded in the forests. This was fol-
lowed by forest edges (19.83%) and ruderal habitats
(11.63%). There are few wet habitats in the area, and ac-
cordingly few species (4.74%) belong to these habitats.

A total of 10 taxa (4.3%) from the Red List were found
in the study area. According to the [UCN threat categories,
one species is endangered (Carex echinata), one is vulner-
able (Taxus baccata), six are near threatened (Cephalan-
thera longifolia, C. rubra, Cyclamen purpurascens, Genti-
ana asclepiadea, Daphne mezereum and Ruscus hypoglos-
sum), and two are of least concern (Galanthus nivalis and
Helleborus atrorubens). Five species are protected by law:
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Helleborus atrorubens, H. niger, Neottia nidus-avis i
Taxus baccata.

Od ukupno 232 zabiljezene biljne svojte, njih 29 sma-
tra se alohtonima (13,4%) od kojih njih 10 ima status inva-
zivnih biljaka. Osam invazivnih svojti autohtono je na po-
drucju Sjeverne Amerike (Amaranthus retroflexus, Ambro-
sia artemisiifolia, Conyza canadensis, Erigeron annuus,
Galinsoga parviflora, Helianthus tuberosus, Solidago gi-
gantea i Robinia pseudoacacia), a dvije na podrucju Azije
(Impatiens glandulifera i Veronica persica).

RASPRAVA

Ovo istrazivanje predstavlja prvo cjelovito istrazi-
vanje flore na podru¢ju Bregane. Istrazivana povrsina
iznosi 2,8 km? tako da na povrsini od 1 km? prosjecno
dolaze 83 svojte. Za usporedbu, za podrucje Stupnika
zabiljezene su 24 svojte (Miti¢ i dr., 2008), Jaruna 134
svojte (Vukovi¢ i dr., 2013), desnu obale Save na podrué-
ju Piskova i Konopljenka 44 svojte (Hudina i dr., 2012)
dok je za podrucje Savice zabiljezeno 385 svojti po km?
(Alegro i dr., 2013). Dakle, istrazivano podrucje u us-
poredbi s drugim podruéjima iz Sire okolice ima visoku
biljnu raznolikost. Veliko odstupanje biljne raznolikosti
Savice moze se objasniti prisutnoséu vodenih i mocvar-
nih stanista s jedne i ruderaliziranih stanista s druge stra-
ne, koja omogucuju naseljavanje biljaka s vrlo razlic¢itim
ekoloskim zahtjevima.

Fitogeografska analiza pokazala je da u flori Bre-
gane dominiraju biljke euroazijske rasprostranjenosti
§to odrazava njenu pripadnost eurosibirsko-sjever-
noamerickoj regiji na najkrupnijoj skali. Visoki udio
srednjoeuropskog flornog elementa fitogeografski
istrazivano podrucje smjeSta u zonu listopadnih Suma
srednje Europe, dok biljke juznoeuropskog flornog cle-
menta, zastupljene takoder visokim udjelom, upuéuju
na postojanje termofilnih stanista koja omoguéuju op-
stanak biljaka kojima je srediSte rasprostranjenosti u
submediteranskoj zoni. Najuzu fitogeografsku karakte-
rizaciju prostoru daju biljke ilirsko-balkanskog flornog
elementa koje su svojstvene za listopadne Sume sjeve-
rozapadnog Balkana i uglavnom predstavljaju pred-
ledenodobske relikte (Trinajsti¢, 1995). Na podrucju
Bregane zabiljezeno je pet vrsta koje pripadaju ilirsko-
balkanskom flornom elementu (Lamium orvala, Cyc-
lamen purpurascens, Epimedium alpinum, Hacquetia
epipactis, Helleborus atrorubens 1 Knautia drymeia).
Toj skupini pripadaju mnoge stare vrste europske flo-
re koje su na ovom podrucju prezivjele ledena doba
dok su u srednjoj i sjevernoj Europi izumrle, tako da su
danas uglavnom endemic¢ne za ovo podrucje i znatno
pridonose bogatstvu i posebnosti flore i vegetacije. Na-
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Carex echinata, Helleborus atrorubens, H. niger, Neottia
nidus-avis and Taxus baccata.

Of the total 232 recorded plant taxa, 29 (13.4%) are
alien species, and of these 10 are considered invasive spe-
cies. Eight of these invasive species originate from North
America (Amaranthus retroflexus, Ambrosia artemisiifolia,
Conyza canadensis, Erigeron annuus, Galinsoga parviflo-
ra, Helianthus tuberosus, Solidago gigantea and Robinia
pseudoacacia), while two originate from Asia (Impatiens
glandulifera and Veronica persica).

DISCUSSION

This study is the first comprehensive study of flora in
the Bregana area. The study area encompasses 2.8 km? and
therefore there are 83 taxa km?®. In comparison, 24 taxa per
square metre were recorded for the Stupnik area (Miti¢ et
al., 2008), 134 taxa for the area of Jarun Lake (Vukovié¢
et al., 2013), 44 taxa for the right bank of the Sava River
near Piskovo and Konopljenk (Hudina et al., 2012) while
the Savica area of Zagreb had 385 taxa per km? (Alegro
et al., 2013). Therefore, in comparison with other areas in
the broader vicinity, the study area showed high plant di-
versity. The large derogations in plant diversity from the
Savica site can be explained by the presence of aquatic and
wetland habitats on the other hand, and ruderal habitats on
the other in the Savica area, which disable colonisation by
plants with different ecological requirements.

The phytogeographic analysis showed that the flora
of Bregana is dominated by plants with a Eurasian distri-
bution, which reflects its affiliation to the Euro-Siberian/
North American region at the broadest scale. The high ratio
of central European floristic element places the study area
phytogeographically into the zone of the central European
deciduous forests, while the plants of the Southern Euro-
pean floristic element, also represented with a high ratio,
indicate the existence of thermophilic habitats that enable
the survival of plants that are primarily distributed in the
sub-Mediterranean zone. The narrowest phytogeographic
characterisation of the space is seen in the plants of the II-
lyrian-Balkan floristic element, which are characteristic for
the deciduous forests of the northwestern Balkans, and pri-
marily represent preglacial relicts (Trinajsti¢, 1995). In the
Bregana area, five species belonging to the Illyrian-Balkan
floristic element were recorded (Lamium orvala, Cyclamen
purpurascens, Epimedium alpinum, Hacquetia epipactis,
Helleborus atrorubens and Knautia drymeia). This group
also includes much older species of the European flora that
survived the glacial periods here, while they became extinct
in central and northern Europe, and today these species are
mostly endemic to this area, and significantly contribute to
the wealth and distinctiveness of the flora and vegetation.
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dalje, relativno visoki udio mediteranskog flornog ele-
menta, te prisustvo istocnoeuropskog i isto¢noeurop-
sko-pontskog elementa ne odrazavaju vise fitogeograf-
ski polozaj, ve¢ su posljedica vegetacijskih promjena
uzrokovanih covjekom. Kréenje Suma radi dobivanja
travnjaka, obradivih povrsina i mjesta za ljudska nase-
lja omogucuje pojavu termofilnih, heliofilnih, dijelom
jednogodisnjih svojti kojima su prirodni areali u step-
skom podrucju Bliskog istoka i Sredozemlju, a kako
se sjedilacki nacin zivota Sirio iz tih podrucja prema
sjeverozapadu, iz tog smjera su se naseljavale i te bilj-
ne vrste (Alegro i dr., 2006). Mnoge od njih nisu dio
stabilnih biljnih zajednica, ve¢ su pioniri na otvore-
nim staniStima i djeluju kao ruderalne i korovne svojte
(Alegro i dr., 2013).

Zastupljenost pojedinih zivotnih oblika nekog
podrucja ukazuje na klimatska obiljezja tog podrucja
(Horvat 1949), te su u skladu s tim i utvrdeni udjeli
zivotnih oblika u flori Bregane. Visoki je udio hemi-
kriptofita (53%) prema Raunkiaeru (1934) najzastu-
pljeniji u podru¢ju umjerene klime. Mali postotak ha-
mefita (5,2%) takoder je karakteristican za navedeni
tip klime, jer se njihov udio povecava padom prosjec-
nih godi$njih temperatura, porastom nadmorske visi-
ne ili geografske Sirine (Raunkiaer 1934). Analiza zi-
votnih oblika pokazala je uglavnom ocekivane omjere
zastupljenosti za kontinentalni dio Hrvatske (Miti¢ i
dr., 2007, Hrusevar 2009). Iznimno, terofiti su zastu-
pljeni s ne$to manje svojti (11,6%), iako je povecani
udio terofita dobar indikator antropogenog utjecaja te
neizravno ukazuje na moguci udio invazivnih svojti u
flori nekog podrucdja.

Analiza flore prema staniStima potvrduje ocekivanja
s obzirom na stanje, zastupljenost i bogatstvo pojedinih
staniSta na istrazivanom podrucju. Na podru¢ju Bregane
najvise biljnih svojti zabiljezeno je na livadnim i Sumskim
stanistima, koja povrSinom i prevladavaju, a pod eksten-
zivnim su antropogenim pritiskom. Od 10 vrsta s Crvenog
popisa njih devet je vezano uz Sumska stanista Sto dodatno
upucuje na njihovu vrijednost.

Broj zasti¢enih i strogo zasti¢enih zavicajnih svoj-
ti razmjerno je malen. Naime, zabiljeZeno je pet svojti
koje su zakonom zasti¢ene i one ¢ine 2,2% od ukupne
flore.

S druge strane zabiljezena je 31 alohtona svojta od
kojih ih je 10 invazivnih. To su ve¢inom korovi ili ru-
deralne biljke (Amaranthus retroflexus, Ambrosia artemi-
siifolia, Conyza canadensis, Erigeron annuus, Galinsoga
parviflora i Veronica persica), tri su vrste vlaznih Sikara
i rubova (Helianthus tuberosus, Solidago gigantea 1 Im-
patiens glandulifera), a samo je jedna drvenasta (Robinia
pseudoacacia).

Furthermore, the relatively high ratio of the Mediterranean
floristic element and the presence of the Eastern European
and Eastern European-Pontian elements are less a reflection
of the phytogeographic position, and are instead a conse-
quence of anthropogenic changes to the vegetation. Clearing
forests to create grasslands, arable surfaces and places for
human settlements enables the appearance of thermophile,
heliophile and annual species, whose natural distribution
ranges are in the steppes of the Near East and the Mediter-
ranean. As the stationary style of life spread from those areas
towards the northwest, plant species also spread in that di-
rection and colonised (Alegro et al. 2006). Many of these are
not part of stable plant communities, but instead are pioneers
in open habitats and act as ruderal and weed taxa (Alegro et
al. 2013).

The presence of individual life forms in an area indi-
cate the climate traits of that area (Horvat 1949), and the life
forms of the flora of Bregana are in accordance with this.
A high share of hemicryptophytes (53%) are, according to
Raunkiaer (1934), most common in areas with a moderate
climate. The small share of chamaephytes (5.2%) is also
characteristic for this climate type, as the ratio of these
plants increases with decreasing mean annual tempera-
tures or increasing elevation or latitude (Raunkiaer 1934).
An analysis of the life forms showed the expected ratios
for continental Croatia (Miti¢ et al. 2007, Hrusevar 2009).
Exceptionally, therophytes were represented by somewhat
fewer taxa (11.6%), even though an increased ratio of the-
rophytes is a good indicator of anthropogenic impacts and
indirectly indicates a possible share of invasive species in
the flora of an area.

The analysis of flora by habitat confirmed the expec-
tations given the condition, representation and richness of
the individual habitats in the study area. In the Bregana
area, the highest number of plant taxa was recorded on the
meadows and in the forest habitats, which also cover the
highest surface areas, and both are under extensive anthro-
pogenic pressures. Of the 10 species included on the Red
List, nine are tied to forest habitats, which further increases
their value.

The number of protected and strictly protective native
taxa is relatively low. Only five taxa protected by law were
recorded in the area, and these account for just 2.2% of the
total flora.

On the other hand, 31 alien species were recorded,
including 10 invasive species. These are primarily weed
or ruderal plant species (Amaranthus retroflexus, Ambrosia
artemisiifolia, Conyza canadensis, Erigeron annuus, Ga-
linsoga parviflora and Veronica persica), three are species
of the wet thickets and edges (Helianthus tuberosus, Soli-
dago gigantea i Impatiens glandulifera), and only one is a
woody plant (Robinia pseudoacacia).
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ZAKLJUCAK

Zaklju¢no se moze reci da je Bregana podrucje koje
je fitogeografski odredeno vrstama listopadnih Suma
juznog dijela srednje Europe, ali mu posebnu specific¢-
nost daju ilirsko-balkanske vrste koje ukazuju na dugi
kontinuitet tih Suma koji nije bitno prekidan ledenim
dobima. S druge strane, otvorena staniSta nastala dje-
lovanjem Covjeka omogucila su naseljavanje biljaka iz
Sredozemlja, te Sumo-stepskih i stepskih vrsta s istoka i
jugoistoka Europe te Bliskog istoka koje su znatno do-
prinijele ukupnom bogatstvu flore. Nadalje, ovo podruc-
je ne sadrzi veliki broj adventivnih i invazivnih svojti
u usporedbi s nekim drugim podruc¢jima §to upucéuje na
umjereni recentni antropogeni pritisak. Podrucje Brega-
ne vrijedan je rezervoar raznolikosti vaskularne flore, a
ovo istrazivanje je osnova za pra¢enje promjena u bu-
ducénosti.
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CONCLUSIONS

It can be concluded that the Bregana area is phytogeo-
graphically defined by the species of the deciduous forests
of the southern part of Central Europe, though the presence
of Illyrian-Balkan species gives a distinctiveness to the flo-
ra, indicating the long continuity of these forests that was
not interrupted by glaciation. On the other hand, the open
habitats arising from human activities enables the coloni-
sation of Mediterranean plants, in addition to forest-steppe
and steppe species from Eastern and Southeastern Europe
and the Near East, which have significantly contributed
to the wealth of the flora. Furthermore, this area does not
contain a large number of adventitious and invasive spe-
cies in comparison to other areas, indicating the relatively
recent anthropogenic pressures. The Bregana area is a valu-
able reservoir of vascular flora diversity, and this study can
serve as a baseline for monitoring future changes.
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