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Na osnovu ¢lana 64 Statuta Univerziteta Crne Gore, a u vezi sa &lanom 34 stav 1 Pravila
doktorskih studija, Vijeée Prirodno-matemati¢kog  fakulteta je na XCV sjednici od
21.02.2023.godine uvrdilo

PREDLOG ODLUKE
o imenovanju komisije za ocjenu prijave doktorske disertacije
I

Imenuje se komisija za ocjenu prijave doktorske disertacije pod nazivom “Vegetacija suvih
travnjaka u submediteranskom dijelu Crne Gore” kandidatkinje Milice Stanisi¢-Vujagi¢ u sliedeéem
sastavu:

1. Prof. dr Svetlana Aci¢, docent na Poljoprivrednom fakultetu Univerziteta u Beogradu
(naucna oblast: Botanika), predsjednik:

2. Prof. dr Sladana Krivokapi¢, redovni profesor na Prirodno-matemati¢kom fakultetu
Univerziteta Crne Gore (nauéna oblast: Botanika), &lan;

3. Prof. dr Danka Cakovié, redovni profesor Prirodno-matematitkog fakulteta Univerziteta
Crne Gore (nauéna oblast: Botanika) &lan;

4. Dr Urban Silc, nauéni savjetnik na Bioloskom Institutu “Jovan Hadzi” ZRC SAzU,
Ljubljana, Slovenija (komentor) (nauc¢na oblast: Botanika) i

5. Prof. dr Danijela SteSevi¢, redovni profesor Prirodno-matematiékog fakulteta
Univerziteta Crne Gore (naucna oblast: Botanika), mentor.

Zadatak komisije je da podnese lzvjestaj o ocjeni prijave doktorske disertacije Vijeéu fakulteta u
roku od 10 dana od dana javnog izlaganja studenta. Ukoliko komisija u navedenom roku ne

podnese Izvjestaj, imenovaée se nova komisija.
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ISPUNJENOST USLOVA DOKT ORANDA

OPSTI PODACI O DOKTORANDU

L — Zoran StaniSié-Vujacic
rezime
Fakultet Prirodno-matematicki fakultet
Studijski program Biologija
Broj indeksa 2/18
NAZIV DOKTORSKE DISERTACIJE
Na sluzbenom jeziku Vegetacija suvih travnjaka u submediteranskom dijelu Crne Goge
Na engleskom jeziku Vegetation of dry grasslands in Sub-Mediterranean part of Montenegro
Naucna oblast Fitocenologjja
R S
_1;__.“__“_ T dr Danijela | Univerzitet Crne .
PRI Stesevié Gore, Crna Gora
) ZRC SAZU, Insitut
Drugi mentor Prof. dr Urban Silc za biologiju ,,Jovan | Botanika
Hadz1, Slovenija

_KOMISI]%_Z_A_I-:R_E;GLED I OCJENU DOKTO_1!§K_B DISERTACIJE

- o o _Tja\;erzitet u |_ -
Beogradu, [
Doc. dr Svetlana A¢i¢, predsjednik komisije Poljoprivredni  Botanika
fakultet u Beogradu, |
il
e

Univerzitet Crne |

Prof. dr Sladana Krvokapic, élan komisije [ Botanika

Gore, Crna Gora

Univerzitet Crne | B ik
Gore, Crna Gora | Potanika
ZRC SAZU, Insitut
Prof. dr Urban Silc, nauénj savjetnik, ¢lan komisije | za biologiju ,Jovan | Botanika
HadZi, Slovenija |
Univerzitet Crne B K
Gore, Crna Gora I SRR

Prof. dr Danka Cakovi¢, ¢lan komusije

Prof. dr Danijela Stesevié, ¢lan komisije

Datum znaéajni za ocjenu doktorske disertacije

S]edx?aca Senata na kojoj je data saglasnost na ocjenu teme i 21.01.2020. godine
kandidata

Dostavljanja doktorske disertacije organizacionoj jedinici i
| saglasanost mentora

Siednica Vijeéa organizacione jedinice na kojoj je dat prijedlog M.2. 2 23
za imenovanje komisija za pregled i ocjenu doktorske T : 3
disertacije

14.02.2023.godine
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i i 55 SPUNJENOST USLOVADOKTORANDA

U skladu sa élanom 38 pravila doktorskih studija kandidat je dio sopstvenih istraZivanja vezanih

za doktorsku disertaciju publikovao u Casopisu sa (SCI/SCIE)/ (SSCI/A&HCI) liste kao
rvi autor.

Spisak radova doktoranda iz oblasti doktorskih studija koje je publikovao u Casopisima sa

(upisati odgovarajuéu listu)

(dati spisak radova koji sadrzi: prezimena i imena autora, naziv naucnog rada, ime izdavaca, mjesto

i godinu izdavanja, DO, link ka radu ; dokaz za JRC)

§tani§ié-Vujaéié Milica, Stesevi¢ Danijela, Had%iablahovi¢ Sead , Cakovi¢ Danka &
Sile Urban (2022). An Asphodelus ramosus dominated plant community in
Montenegro: fringe or grassland?. Acta Botanica Croatica 81 (1), 12-22

https://doi.org/10.3 427 /botcro-2022-027
Acta Botanica Crotica - JRC Impact factor (2021) = 1.02
(https:/, impactfactorforjournal.c. 'm/wp-content/uploads/2022/1 1/JCR-2021-

Impact-Factor-PDF-list.pd f)

Stanigi¢-Vujagié Milica, Stesevi¢ Danijela, HadZiablahovi¢ Sead & Silc Urban (2023).

Ecological and syntaxonomical characteristics of carly spring therophytic ephemeral
grasslands (alliance Romuleion) in the northeastern Mediterranean, Plant Biosystems

157, Published online: 23 Jan 2023, https://doi.c rg/10.1080/11263504.2( 23.2165570
Plant Biosystems - JRC Impact factor (2021) = 1.781

(https:, h_i:t'_‘!_;‘-.;-__n_.'a‘;_u'z__:__a.r'_?l__a:'lr=i_;r;-_'_- l.com, Wp-content/uploads/2022/1 1/JCR-2021
Impact-Factor-PDF list.pdf)

ObrazloZenje mentora o kori§éenju doktorske disertacije u publikovanim radovima

etal. 2023. U pitanju su zajednice suvih efemernih terofitskih travnjaka sa dominacijom
Romulea bulbocodium i R. fingresii subsp. graeca, koje se razvijaju u rano proljeée, na
prostoru isto¢nog Mediterana. Obe asocijacije pripadaju svezi Romuleion, koja do sada
nije bila uvritena na listu sintaksona Crne Gore. S toga, sa ovim radom, postojeca verzija

Obrazac D2: Ispunjenost uslova doktoranda 2/3



.' UNIVERZITET CRNE GORE
ObrazacD2: Ispunjenost uslova doktoranda
UCG

»Prodromusa biljinih zajednica Crne Gore®, uvecana je za 3 sintaksona. U radu je
napravjena i komparacija sa zajednicama iz isto¢nog Mediterana.

Datum i ovjera (peéat i potpis odgovorne osobe)

U Podgorici,
14. februar 2023.

O/
T
Prilog dokumenta sadrzi:
1. Potvrdu o predaji doktorske disertacije organizacionoj jedinici
2. Odluku o imenovanju komisije za pregled i ocjenu doktorske disertacije
3.

Kopiju rada publikovanog u ¢asopisu sa odgovarajuée liste

Biografiju 1 bibliografiju kandidata

Biografiju i bibliografiju ¢lanova komisije za pregled i ocjenu doktorske disertacije sa
potvrdom o izboru u odgovarajuée akademsko zvanje 1 potvrdom da barem jedan ¢lan
komisije nije u radnom odnosu na Univerzitetu Crne Gore

S
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Na osnovu ¢lana 33 Zakona o upravnom postupku, nakon uvida u sluzbenu evidenciju, Prirodno-
matematicki fakultet izdaje

POTVRDU

MSc Milica Stani$ié-Vujagi¢ student doktorskih studija na Prirodno-matemati¢kom fakultetu u
Podgorici, dana 15.02.2023.godine dostavila je ovom fakultetu doktorsku disertaciju pod nazivom
“Vegetacija suvih travnjaka u submediteranskom dijelu Crne Gore “ na dalje postupanje.
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Saglasnost

e 20, __gond

Nakon uvida u doktorsku disetraciju kandidata MSc Milice Stanisig,
» Vegetacija suvih travnjaka u submediteranskom dijelu Crne Gore*
zadovoljava sve predvidene kriteri jume i dajemo saglasnost da se is

pod nazivom
zakljuéujemo da rad
ti preda na ocjenu.

U Podgorici 14.02.2023.godine Prof. dr Danijela Stegevié, mentor

«J 5«/4-/( cffﬁ&m/

Prof. dr Urban §ilc, komentor
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Ecological and syntaxonomical characteristics of early spring therophytic
ephemeral grasslands (alliance Romuleion) in' the northeastern
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Mifica. Stanidi¢-Vujacica g, Danijela Stedevi¢® &, Sead Hadziablahovies

‘Department for Biolagy, Faculty of Natura! Sciences and Mathematics,
Nature Protection, Epvironmental Protection Agency, Podgorica; Monte

introduction

The Mediterranean basin, characterized by a high degree of
endemism, {s oha-of 25 biodiversity hotspots identified world-

wide (Myers et al, 2000; Sloan et al, 2014}, For millennia it

has been influenced by human activities and management,
especially the grassiand ecosystems {Apostolova et al: 3014),
Meditérranean semi-natisral dry grasslands are species-rich
ecosystems composed predominantly of annual or perennial
grasses adapted to t'hé-'xérqth_ermic climatic conditions, the
poor soil conditions, and zog-anthropogenic disturbances
such as grazing, fertilizing, and trampling {San Miguel 3008;
Janidovd et al. 2011; Apostolova et al. 2014; Buisson et al,
2021). A combination of human management. and the
Mediterranean climata are consideréd the most important
ecological and ‘evolutionary drivers Buisson er al.. 2021).

Because of habitat_loss due fo abandonment or change to.

arable lands and tree plantations, semi-natural dry grasstarids
have high conservation valye (San Miguel 2008; Ribeiro et al.
2012; Buisson et al, 2021}, and many of these habitats are
protected under the European Wnion Habitats Directive
{Council Directive 92/43/EEC on the conservation of naturaf
habitats and of wild flora and fauna 1992} and listed on the
Eurcpean Red List of Habitars {Janssen et al. 2018),.

The territories of the Mediterranean region are biodiversity
hotspots characterized by different grasslands types {Apostolova
at al: 2014). One type of dry grassiands studied inthe: eastern

Mediterranean, as part of the cultural landscapes; bélongs,.

& and Urban Silce

U_nive_rsity of Montenegro, Podgorica, Montenegro; *Department for

negi: “ZRC SAZL, Institote of Biology, Ljub'l_jana,-_ Slovenia
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Romuleo bulbocodium;
Romulea finaresi; subsp,
grdeca; Romufeian; Poetea
bulhoses; -grasslands;
Mortenegro; vegetation

according 1o EU Habitat Directive ¥6220, to the priority habitat
type pseudo-steppe with grasses and annuals of the
Thero-Brachypodictea (Sani Miguel .2008; Ribeiro et ak-2012;
Farris et al. 2013). This habitat is not homogeneous (San Miguel
2008); it inciudes plant communities from. several vegetation

classes: Poeted buibosae, Lygeo sparti-Stipeteq tehacissimoe,

Hefianthemetea-guttati and Stipo-Trachynietea {Farris et al, 2007;
San Miguel 2008; Milanovi¢ et al. 2021). According to Mucina
et al. {2016) the class Thero-Brachypodietea, order
Thero-Brachypodietalia and alliance Thero-Brachypodion, are
considered as homing ambigua. Since they are often subject
to different hromenclatural interpretations, these syntaxa are
referred to as. perennial Mediterranean 'g,'_r"a'ssl_a_nds'
(pseudo-‘step’pes) rich in therophytes, but are also used for
annual plant communities (Mucina et al. 20156},

The .class Peetea buibosae Includes xeric, _thern‘lophilous,

and mostly open Mediterranean seasonal pérennial and
-ephemeral pasturés growing: on-eutrophic -or ofigotrophic
soils. They were created by intensive dnd continuous livestock

activity (Farris ét al. 2007; San Miguel 2008; Ribeiro et al,
2012; Farris et al. 2013; Sciandrello et al. 2013). They are
widely distributed in the thermo- to oromediterraiiean belt
(Biondi et al. 2014; Mucina €t-al. 2016)-and characterized by
very dense and short, low perennial herbs, therophytes and
various geophytes (Galin de Mera et al. 2000; Cano et al,
2007; San Migirel 2008; Ribeiro ot al. 2012; Sciandrello et al,
2013; Ribeirc and Espirito-Santo 2015),
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Dicrdza Vadingtona bb; §1000° Podgorica, Montenegro
2023 Socicta Botanica Itafiana

Published anline 23 Jan 2023
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Grassiands of Poetea bulbosae have: been well studied in
the western and central Mediterranean, where they reprasent
a very diverse ‘vegetation ‘typé classified into six alliances
{Galan de Mera et al. 2000; Cano et al. 2007; Ribeiro et al.
2012; Farris et-al. 2013; Sciandreilo et al. 2013). Simitar vege-
tation types have alio been studied in the eastarn
Mediterranean, particularly.in Gréece and Northern Macedonia
{Oberdorfer 1954; Bolos et al. 1996; Amanatidow 2005: Carni
et al. 2014). The studied dry orasslands. are classified in the
single alliance Romuleion, which encompasses early spring
ephe’m’eral'therophytic-grassfands -on déeper soils dominated
by Romufea Sp. P communities from the Eastern Mediterranean
{Carni et al. 2014), In‘the Adriatic region, the. Romuleion alliance
1s mentioned as present only-for Croatia (Skvore et al. 2017)
and these communities are probably different -from those
described for the eastern Mediterranean. Studies on the
Romuleion alliance are rare also because these grassfand com-
munities. develop in-two dlear phenolagical optima (ene in
late winter-and one in spring). _

So far, the syntaxonsmical classification of early spring
-ephem_eral__th_erophyﬁc nei-nitrophilous, grasslands is some-
times doubtful due ‘to thejr intermediate ‘position between
the classes Helianthemeted and -Poeteq bulbosae; which may
be caused by-intensive grazing (Galan de Mera et al, "2000;
Cano et-al. 2007; Farris et al. 2013; Biondi et al. 2014; Carni
et al. 2014), According to the most recent survey by Mucina
et al. {2016), the early spring-ephémieral therophytic grass-
lands of the Eastern Mediterranean: (Romuléion) are classified
in' the class. Poetea bulbosae.

Mediterraniean seasonal perennial grasslands of the

Romuleion alliance ‘occur in areas. under the infltience of the

Mediterranean climate and represent a typical element of
Mediterranear landscapes Maintained by traditional land use,
They are mainly found in areas that are permanently and
intensively grazed and trampled by livestock, Con'r;‘equen_ti_y_,
they are ‘dominated by rosette’ plants and small“grasses tol-
erant to intensive herbiivory and trampling. Romufeior dry-
grasslands are characterizad by high floristic and phenolog-
ical diversity (Carni et ai. 2014). _ ’

In the early spring aspect, the grasslands of the Romuleion
alfiance are dominated by Romulea-buibocodium L) Sebast.
& Mauri, Romulea linaresii- subisp. graeca Bég. and Romuleq
columnae Sébast. & Mauri; The genus Romulea Marati {family
Iridaceae Juss:) includes about 95 species, d istributed mainly
in the Sub-Saharian Africd, Socotra, and the Arabian
Periinsula {Frignani and [riti 2011), while about 15 specias
oceur in-the Mediterranean basin {Manning and Goldblatt
2001} Romulea Jinaresii subsp. gragéca is endemic to the
Baikan peninsula {Frignani and. firiti 2011}, Romulea bulboc-
odium is steno:Mediterranean species (Angiolini et al. 2015,
while native rarige of species Romufeo columnae is
Macaronesia, Western Eurcpe arnd Mediterranean
{Euro+ Med 2008),

The aim- of this study was to {i) contribute to the know:
edge of the cemiposition and ecological characteristics of
early s_pfing-.epheme_ral'the_ro_pb:yti'c_grasslan_ds_ in Montenegro,
{ii) -compare all known early-sﬁring‘ ephemeral theraphytic
non-nitrophitous grasslands in the Fastern Médi_te‘rran'eah and
ffii) discuss thair syntaxonomic classification,

-surroundings. of Podgorica

Material and methods
Study area

A phytosociological survey of-dry grasslands:dominated by
Romulea sp. pl. was made on-several -localitiés in the wider
{Cemovsko polje, Malo Brdo,
Dajbabska gora, Omerbozovici; Ljubovic, and Vrela Ribnicka),.
the capital of Montenegro. The study area -geograghically

belongs- to the nofth-eastern Mediterranean and ft is fnflu-
enced by Mediterranean climate with hot summers — Csa

{Buri¢ and Micev 2008). The predominant soils types are
eutric cambisol, developed en fluvio-glacial deposits, and red
soil “terra rossa” develo_ped on limestone bedrock (Burié et al.
2077). The potential natural vegetation of the wider area of
Podgorica are Apulian-southeast Adriatic meso-supra-Medi-
terranean Quercus trojana forests with Pistacia species (Bohn
et al. 2000-2003} or precisely Macedonian oak forest
‘Quercetum trojanae moritenegrinum Bledi¢ et Lakugic 19757
{recte: Quercetum trojanae Em 1958). Recent studies indicate
that lllyrian sub-Mediterrariean rocky grasslands on shallov
calcareous soils. of the Chrysopogono gryﬂf-_Koele_rfqn'sp!endeh~
tis Horvatlé 1973 allianc, predominate in ‘theé stucy area
(Hadzablahovic 2018 Stanisi¢-Vujadic et al, 2022),

Sampling and data ‘analysis

In late winter and-early spring 2020, we sampled early spring
ephemeral therophytic grasslarid commurities dominated by
Romulea sp. pl. using the Braun-Bla nquet method
{Braun-Blanquet 1964), We made 34 relevés, with different plot.
sizes {from 1 to 25m3), The. plot size'is related to the-ecolagical
conditions and management in the study area. Plots.-from 18
to 25m* were sampled on rocky, open sites, usually as gaps
within shrub vegetation and plarited Pinus halepensis- forests
or in the plain of Cemovsko polie in areas with intensive
livestock grazitig. Eleven smaller piots {1-3m?) were sampled

‘in. the plain of C’emo\ksko-_ppl}'e,. whiére grasslands are -gyver-

grazed, intensively trampled- and fertilized, and the .vege_t_a't_ipn

is degraded and we were not able to"sample larger plots,

Bue 1o the phenclogical diversity of the sampled com-
munities, each plat was visited at least twice. In jate winter
(early March), wa identified plots with a dominance of
Romu!ea.sp. Pl and noted early spring species, mainly geo-
phytes and estimatéd their cover, We repeated vegetation
sampling in late April and early May, when grassland com-
munities were optimaiiy developed. Except -geophytes, spe-
cfes.cover values and total vegetation cover were based on'
the second aspect.

The vegetation dataset used for numerical and otdination:
analysis contains ori_gi' nal relevés and relevés of the Romuléion
alliance from the fiterature {Oberdorfer 1954; Boids ‘et al.
1896; Amanatidou 2005; Carnj 2t al. 2014}, All relevés were
entered iato the Turboveg database (Hennekens. and
chaminée 2001). The original relevés are stored in the
Vegetation database of Montenegro (GIVD EU-ME-001),

A numerical dlassification {flexible beta (8 = —025) and
Relative Sorensen index) was performed an the 34 refevés from
our fieldwork., Diagnostic species for plant communities were
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determined in the. JUICE. program {Tichy 2002} based on tlieir
fidelity values (Chytry et al. 2002). The phi coefficient was used
as a- fidelity measure and calculated in the JUICE program, The
phi threshold (muitiplied by 100 in the JUICE program) for spe-
cies considerad diagriostic 'was set at 20. Threshold values for
constant and dominant species are set'to 25.

Non-metric multidimensional scaling {NMDS) was used to
examing overall variation in species composition across the
relevé dataset. Both classification and NMDS were performed
using the R package 'vegan’ (Oksanen et al. 2017);

Ecological indicator vafues (Eiy) according to Pignatti
{2005} and few riissing values fror Bohling et al. (2002)
were used for écological interpretation of Vegetation patrerns,
Mean indicator valies, weighted by species covar transformed
from Br-Bl. scale, were calculated for edch releve using the
JUICE software (Tichy 2002). Climatic data. available- in- the
CHELSA database (Karger et al 2017} were extracted for each
relevé. Mean indicator values and-climatic data were passively
projected onto the NMDS graph.

Climatic data far the-studied area are available in the
CHELSA database (Karger et af. 2017). We selected all avail-
able bioclimatic variables (B101:19), bor to aveid multicol-
lirearity we calculated the VIF {var;'_ation_inflation factor) and
excluded all variables with a ViF greater than 20, In the ordi-
nation analysis, we then used the foilowing variables: BIG 3
{isothermality), BIO 4 (temperature seasenality), BIO 8 {daily
mean air temperatures' of the wettest quarter), BIC 14 {pre-
cipitation amount of the driest month) and BIC 15 {precip-
itation seasonality}. The VIF was calculated in CANOCO 5 (Ter
Braak-and Smilauer 2013).

The synoptic table was created by compiling Oberdorfer
‘was, calculated only for the ‘original relevés (excluding fre-
quency table of Obérdorfe_; {1954}, the size of ali groups was
standardized to equal size; and Fisher’s exact test was used
with p.>0.05.

(1954) synoptic table and' availabla refevés. Species fidelity

Nomenclature of taxa is n accordance with Euro + Med:

{2006} and nomenciature of ‘higher syntaxa is according: to

Muciria et al. {2016). The Character species for the classes.are-

in accordance with EuroVeglist {Mucina et al. 2016):

Results

The eatly spring ephemeral therophytic grassiands with
Romufea species from the wider surrdundings of Podgorica
{Montenegro) are represented by 34 relevés in the phytoso-
ciological tablg (Table 1.

The dehdrogram of clyster analysis of relevés of early

spring. eshemeral therophytic grasslands shows two
well-defined groups (Figure 1). Both comimunities’ are devel-
oped in two clear
aspect is dominated by geophytes. (Romirfey bulbocadium,
Romulea linaresii subsp. graeca, Ornithogalum exscapum Ten.
and Anemone hortensis L), while the spring aspect is domi-
nated by grasses (Poa bulbosa |, Bothriochioa ischigerum (L)
Keng, Vulpia figustica Link, Stipa eriocaudis Borbas and ‘Festuca
stricta subsp. sulcata (Hack.) Pils)-and therophytes (Bupteurim
veronerise Turra, Arenaria leptoctados {Rchb.) Guss, Datcus
guttatus L. and Plantago. beflardi All} are most common

.stricta . subsp. suicata,

phenological ‘aspects. The: faté winter.

{Table 1), Due t distinict ecological and floristic differences,
we. have described two associations belonging to the
Romuteion aliarice: Romuleo bulbocodii-Poetum bulbgsge and

Ornithogalo exscapii-Poetum bufbosae, The first group com-
prises stands on tocky, opeii sites within shritbs on slopes.
The second group includes grasslands in the plain of
Cemovsko polje with fine eutric cambisol with some stones,
The first group is characterized by & group of speties from
the ciass Féstuco-Brome_rea, indicating stony and dry sités
‘(Takle 7}, The other group is found in the lowlands of
Cemovsko polje.and is characterized by the presence of spe-
cies from the classes Heliantheinetea quttati and
Stipo-Trachynietea distachyae indicating the influence of the
Mediterranean: climate with its pron gunced summer droughts
and human activities. in_the studied area (Table 7).

Cluster 1: Romuleo bulbocodii-Paetum bulbosqe ass. nova

(Table 1, rei. 1-73), Hoiotypus: Rel. 3, Tabie 7.

Diagnostic speties_: Romulea bulbocodium, Festuca strictd
subsp, sulcata, Salvia officinafis L. Ficaria verna Huds.

Lonstant spacies; Bothricchioa ischaemuth, Romulea butpocadium

Dominant species: Bothiriochloa ischaemuin, Vulpia ligustica,
stipa eriocaulis, Salvia officinalis, Romulea bulbocodium,
Plantago fanceolata 1., Bromopsis. pannonica Kumm. &
Sendtn.) Holub

Romuleo bulbacodii-Poetum buibosae is deveioped at sev-
eral localities in the sufroundings of Podgorica (Malo. Brdo,
Dajbabska gora, Omerbozovi¢i and Ljuboviél. It includes
stands on. predominantly rocky and stany solls. between
shrubs on siopes wi_th"'pre'domih'ant'ly south-and west expo-
‘sition. The totat vegetation cover of the studied cammunity
is 65-100% in the Spring aspect, while cover of rocks s up
to 50%. This community thrives on shallow, skeletal red soil
‘terra. rossa’ deveioped on fimestone ‘bedrock. Due 1o the
ecelogical conditions at the sites {stoniness and dryness).
Rormuteo bulbocodii-Poetum bufboige is characterized by the
presence of numerous Festuco-Brometog species {Festuca
Salvia officinglis, Stipa eriocaulis,
Bromopsis pannonica, Ranuncuius miillefofiatus. Vahl., arid
‘Bothriochioa fschaemum) (Table 1).

Cluster 2: Ornithogalo exscapii-Poetum.butbosae ass. nova
{Table 1, rel, 14-34), Holotypus: Rel, 27, Tabie 1.

' Diagnt)sti_c_'sp'eci_es:-P:‘anra_go belfardii All, Aira e.-'egantfs_s'ima
Schur; Psilyrus incurvus {Gouan) Schinz & Thali. and
Anthoxanthum adoratum |,

Constant species: Poa bulbos, Bothriochion ischaermium,
Romulea lingresif subsp. graeca and Plantago bellardii

.Domin_an_t species: Poa bulbosa, Bothriochlod ischaemum.
and Plantago beflardi

The Ornithogalo exscapii-Postum bulbosge. is reported for
the area of Cemovsko polje. This plant community is exposed
to intenisive livestock actvity: grazihg, trampling, and fertil-
ization. I the studied area, this association comprises stands
on.areas __of-different_size_s'and floristic composition depend-
ing on livestock activity. Larger stands are heavily grazed; in
late spring they ara dominated by the grass Bothriochioa:
ischaemum, Staller stands are evenly distributed and
re_s_tr?cted 1o the areas of intensive livestock trampling and
fertilization. ‘Stands are charactefized by higher cover of
perennial grass Poa buibosa, while the cover of Bothriochiog
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Figure 1. Cluster anafysis of relevés of early spring ephemeral thérophytic grasslands from Montenegro. Cluster 1 {relevas 1-13}% Roimufeo bulbocodii-Paeturmn
bulbesae ass, nova, Cluster 2 {3 4-331:Oraithogoic exscapii-Poetim buthesae ass. nova,

figure 2 'Distribut_i_njn' of the Romuleion -alliance i the fastern Mediterranean.

ischaemum is ¢onsid erable. The association thrives an eutric
cambisol soils in flat terrains, developed on fluvio-glacial
deposits, The-total vegetation cover Is from 60% to 100% in
-the'spr'ing_'aSpect. The bercentage of stones, is very low,. often
less than 5%. In addition to the species characteristic of the
class Poéreq bulbosae, thefe are groups.of species of annual
and ephemera) grasslands of the classes Stipo-Trachynieten
distachyde and Helianthemeteg guttatae {Table 1), The highet
proportion of therophytes is due to the climatic conditions,
of the site. The studied commupity is distributed at Jower
altitudes; where summer -drought is more proncunced.

Permanent .and intensive grazing and tframpling is. evident

from the presehce of ruderal species {Aveng barbata Link,

Aegilops-sp. pl, -Ajugq chamaepitys (L) Schreb_., tysimachia
arvensis {L.) U. Manns & Anderb. and Bunias erucago L., etc)
(Table 1).

Ordination analysis of Romuleion
Mediterranean

alffance in Eastern

For the analysis of the Romuifeion alliance, we collected all
available relevés of this vegetation type from the. eastern
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Table 2. Shortened synoptic table of plant cammunities of Romuleion alliance i Eastarn Meditesranean.

‘Community- 1 2 3 4 5 [ 7 3
Nr. of releves 7 12 14 11 7 '

Lagopo-Poetum hulbosae Oberdorfer (1954} cor, Carni et al. {2014)

Achiffea coaretata 42 . i

Alyssum désertorum 3 50 4
Carex. caryophytiea 42
Myosotis ramosissima 58
Teucriun. poliugy firict, 58

capitatum) )
Stipo torilis-Poetumn timolentis Oberdorfer {1954)
Stipa capensis: 1 - 5
Tolpis umbellata g 17 3
fMyosatis. incrassata 1 17 3
Bellevalia Hyacintfioides . . _ 2
‘Homuleo graecae-Poetum butbosae Cani et al, (3074
Crepis zacintha 7 i
-Gafium marafe 17
Herdeurn leporinum
Lagurus ovatus
Uraspermum picroides e
Airg efeganirr‘ss.-'mqe-Trffo';‘ier_um. dalmatici Bolds et
Alra elegantissima 33
Medicagt: minima 4 58 5
Onobrychis coput-gatli 3 42 LY
Stipg capensis i - 5

Trifolium datmaticum ) .
Alyssum alyssoides-Poa buibiosa community. Amanatidow {2005)
Alyssum afyssoides _ i .

Romuleo bulborodii-Poetum bufbosae ass, nova

Bothriochloa ischoemum 3 50 2 36

Festuca sulcata ssp, strict . ;

Ronupculus ficarlg & 33 3

Ranuncufus. millefoligtus 25

Salvia-officinglis

Stipa eriocaufis .

Ornithogale exscapii-Poetum butbosoe. ass. novg h

Anthioxanthim odoratum 8 36

Davcus-quttatus 17 45

Eryngium amethystinum

Ornithogalum exscapii . G

Plantago bellardii 3 50 4 a1.

-Psilurus fncurvus 3 3 2 100

Romuleion

Romulea butbocodium 3 100 2 27

Romulea columpae 1 . 2 B

Romule: linaresii ssp. graeca 1 17 2 97

Alfium.guteatum finel. i 33 1 85
sardaum)

Hedypnois cretica: 3 42 3 on.

Hypochaeris cretensis i 5B 1 54

Linaria simplex 1 17 S 2 36

Lotts angustissimus . 25 137 1 o

Ormithogalum coflinum 8 - 45

-Alyssum repans | :

Ornitfiogaium ekscapum 1

Ficris pavciflora R

Ziziphora capitata 1 R

Campanula ramosissimag 1

Gagea reticufata

Sedur aetnense .

Silene graeca 2 .

Lagoecia ciiminoides . 2] 9

Alyssum mifniutuim i

Gagea chrysantha

Poetea bulbosge. )

Poa bulbosa 3 1600, 100

Erodium cicutarivm o 75 73

Trifolium sibterraneum 3 50 73

Plantago lenceolatn 50 27

Trifolium. scabrum 4 100 91

Trifofiun pigrescens 42 45

Scilta avtumnalis 1 25 .

Bellis perénnis 8 9
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‘Community

Lofium -perenne
Biserruln pefeciniis
Hernigria gldbra
Leontodon toberosys
Medicageo jupufing:
Prunella- laciniata
Trifolium patiidism
Astragilus seésameus
Tolpis virgota

Plantago serviaria.
Trigonealia gladiatg
Other spacies-

‘Aphiones microcarpi
‘Asferiscus aguaticus
Cruping crupinastrum
Filago galtica

Gafium divrcatum
Heliantherum aegyptizcum.
Relianthemurm salicifolium
Hipgocrepis muitisifiquosa
Linaria pelisseriang
Linwm trigynum
Minuartia mediterranea
Ormithopus. compressus
Scabiosa sicula

Sedum caespitosum
Trjfoliim-globosum
Teifoliurm tenuifofium
Valerianelia dentdta
Valerianefia eriocarpa
Vilpia ligustica
Astérolinian finum-stellatum
Briza maximg

Crepis negfecta

Crepis neglecta ssp; corymbosa
Cynosurus echingtys )
Rypochaeris dehyrophorus
Leontodon saxetific
Medicaga coranag -
Sifene coloratn

Trifolium stelfatuin
Aegifops cavdata
Arithemis chig

Crepis rubrg

Hippocrepis ciliata
Legousia fafcata.
Lens-nigricans

Linum nodifforuny
Linurm strictum

totus longesifiguosus
Medicage disciformis
Neatos tema apuium
‘Ononis reclinata
Phigim echinatum
Ralygala monspeliaca .
Tordylium offiiniate-
Velezia rigida
Xerantherum cylindraceum
Bunium alpinum- ssp.

mantanum-

Cerastium comaturm
Criscignefla fatifolia
Eupfiorbia rigida
Bromus stérifis

Crepis foetida

Geranium colutbinuny
Geraniurht dissectum
Geranium miolle
Beranium pusillurn
Hordeum murinum
Malva negleciy.
Sisymbriurir officiiiale,
Sisymbriuny orientale
Tordylium maximum




12 (&) MSTANBICVIIAGIC ET AL

Tahle 2.. Continued
-Cornmunity

Vicia villoso

Sedum atratum
Heflanthemum glabrum
Scleranthus polycarpos
Scleranthus. verticilfatis
Tuberaria guttota
Hypochaeris giabra
Afenaria serpyliifalid
Cerastiumm pumifuin
Clypeola Jjonthiaspi
Erophila praecox.
Harhungie petraed
Sixifraga tridactylites
Sideritis montana
Trifolium campestre
Veronica praecox
‘Veronica vema

Vicia angustifohia
Aethionema saxdtile
Bromus horideaceus.
Draba muralis
Patentilio argenteo
Acinos arvensis
Cerastiim glutinosum
Eraphila verna
Eraphifa verna
Herniaria hirsuta-
Petrorkiagia prolifera
Petrorhagia saxifraga
Sedum amplexicaule
Viola kitaibeliana
Rurnex bucephamphorus
Serapias fingua

Listies salviifolios
Asphodelite tutea
Alyssum. umbellatum
Carfina corymbosa.
Cephalaria leucantha
Cistus incanus.
Dorycnjum hirsutum
Euphorbig favicoma
fumana thymifotia.
Globutaria alypum
Mictomerid jufiana
Ophrys. scolopay 55P, Lorriutd
Phiomis Fraticosa
Ranunculus isthmicuss
Silene tretica
Thymus capitatus
Prurius’ cocomilia
Prunus spinosa
Asparagus dphylfys
Irifolium physodes
Alyssum-foffosum
Asparagus acutifolius
Clematis flammule
Quercus cocciferg
-Quercus coccifera
‘Poliurus sping-christi
Arum Ralicum

Carex distachya,
Jasminum - fruticans
Alfium subh;rsumm
Anierdne pavoning
Carpinus orientalis
Limodorum abortivum
Quercus pubescens
Ranunculus neapofitanus
Vicia. barbazitge

Vicia grandifiorq
Eletisine. tristachya
“Pog-annug
Polyearpon- tetraphviium. 1
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Table 2. Continued

Community 1
Sefaginella denticulata

Persicaria decipiens

Flumbago europas

Trigonefla corniculota

Aphones orvensis

Capsello bursa-pastoris

Euphoibia exigua

Euphorbia faicata

Sherardia arvensis: 3
Convolvirdus arvensis

‘Motricaria chamomitla

Senécio vulgaris 1
‘Sonchus asper

Sonchus oleraceus:

Stelfaria media

Arabidopsis thaliona’

Rumes ocatoselia s.lat.

Scleranthus annuus

Yéronica arvensis 2
Anagallis arvensis

Torifis arvensis

Ajuga chamaepitys

Anthemis arvensis 4
Apera spica-venti

Cuscute campeshris

Euphorbia helioscopia 1
Euphorbig tadrinensis

Fumaria officinalis

Kickxia elatine

Lamium ampleiicaule

Laimfum purpurenm

Mercurialis onnua

Nesfia paniculate ssp. thracica
Nigefla arvensis 1
Fapaver rhoeas

Raphahus raphanistrum

Sperguia. arvensis.

Stellaria polfida

Hofosteuny umbeffatum 1
Valgriana tuberosd

Leontodon crispus

Trinia glauea ssp, pindico

Gaudinia fagitis

Linum bienne

Carex flacco ssp. serruldta

“Poa trivialis ssp. sylvicola

Agrostis stofoniferg

Colchicum autumnale

Dactylis glomerata

Gymnidenia ‘conopsea

Lotus corniculatus

Lysimachia punctata

Genanthe silaifolia

Crobanche mitior

Foa pratensis

Poa trivialis

Patentilla reptans -

Prunelfa vuigaris

Seragias vomerdcea

Sifene ungeri
- Sporobolus Indicus
‘Tregopogon orientalis

Trifolium. fappaceum 2
Trifofium praténse

Trifolium repens

Trifalium resupingtum

Verbena officinalis .

Asphodelus ramosus

Convolvulus althaeoides ssp: 2

-tenuissim '

Micromeria graeca

thrginea maritima,

Anemone hortensis
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Table 2. Continued

Community

Daciylis glomerata s5p.
fispanica
Hyparthenid hirta
‘Orchis paplfionacea
Pallenis spinosa
Piptatherum coerulescens
Cishis créticus.
Genista carinalis
Hypeéricum olympicurn
Hainardia eylindrica
Saging apetdla
Blackitonia perioliata
Centaurium maritimum
Lentaurium pulchellum
Crassuia tifloeg
Juncus capitotus
Ophidglossum tusitanicum
Llingpodiam vilgare-
Lychnis coronoria
Sifene italica
Galium mollugo
Calamvinthia nepeta
Vicia tenuifolia
Cleistogenes seroting
Buglassoides drvensis
Melica cilinta:
Arenaric feptoclados
Alyssum murale
Phleurn phlecides
Thymus longicaitis
Carex: halleriona
Hypericurm perforatum
fumana procumbens
Linum tenuifolium
Saturefa montana
Leontodon hispidus ssp.
hispidus
Orchis coriophorg:
Salvia- pratensis
Tragopogon porrifoiius
Conveivujus. cantabrica
Ornithiogalum norbonense
Scorzonera facininta
Ruta graveofens
Teucriumm ‘chamaeirys
Achifled setaceq
Achnatherum bromaides
Affierm sphaerocephafon
Alyssum corymbosoidés
Alyssum strigosum )
Anacamptis pyfamidalis
-Bramus pannonicus
Bugleurum verorense’
Centqureaq Jaced ssp.
angustifafia.
Chrysopegon gryfius
Cuscdta epithymum
Eryngium campestre
Fuphorbia barrelieri ssp;
thiessala
Festuéa caliieri
festica valesioca
Gagea pusilin
Genista dalmatica
-Helfantherum nummuiariom
sSp. Hummularium
Helianthemum ovatum
Herniaria incana
Hieracium-bauhini
Hypericum rurpeliacum
Kogleria splendens
Medicago falcata
Medicago prostrata
Minuartia glorrieraia ssp.
macedonica

e Ty

36

36

18

27
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Community i
Miscari comosum,

Muscari neglectum 1
Onobrychis’ arenaria 2
Ophrys sphegodes

Orchis miorio

Orobanche olbg

Petrorhagia ifiyrica ssp. Hlyricq

Phleum montanum

P.-mpmeﬂa peregring

Poa’ angusr.-foha

Polygald comesa

Ronuncuius psilostachys.

Ranunculus rumelicus

Ranunculys sprinerianus

Rorippa fippizensis

Sanguisorba minor fincl.
polygamag)

Scabiosa trinfitofiq

Spirarithes spiralis

Stipa cdpifldta

Thymus edoratissimus

Thymus striatus

Tragopogon balcanicus:

Volerianefia tiegida

Tnfo.‘;um retusum

Scorzanera cang

Cafex divisa 4

Luzula forsteri

Brachypod.-um sylvaticum. ssp.
syfvaticy

Galitm aparine.

“Opopanax chironium

Rubia tinctordum

Epitebiam hirsutum

Lentauriim érythraea

Gofiurn, ficidum.

Geraniom robertianurn

Lunaria annua

Viola odoratd

Euphorbia myrsinites i

Psoralea bituminosa

Cruping vulgaris

Astragalus anobrichis

Stachys. angusnfoha

Plartago arenaria 1

Chomaesyce canescens,

Cynodon dactylon 5

Polygonuni- oviculare

Amaranthus albus

Eragrostis minor 1

FPortulaea oferacen

Senecio vernalis )

Tragus. racemosos 1

Tribufus terresis

Inufa acutus-christi

Camganula spatulata

Carduus tmoleus

Plerocepihalus perénnis

Stachys germanica ssp.
heldreichif

P.‘amago Coronopus

Silene conica

Bombycifaena erecta 3

Fitago. minimia

Micropyrum tenelfum

Mimdartia hybrida 2

Meenchia erecta

Sedum rubens

Trifofium strigtum

Vulpia fiyuros. 2

Bromus squarrosus 1

Fitago arvensis
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Table 2. .Continyed.

Community

Myosotis stricta
Tritodiurn arvense.
Aira caryophyilea
Cerastium. semidecandrum
Cetraria acufeata.
-Cladonia foliaceq
Sédum sexangiilare.
Vicia lithyrordes
Mibore minima
Anthemis ruthenica
Hypochaeris faditata
Plantago holostetim
Sedum acre
Erysimum diffusun s.str,
Bromus tectorum
Alkanng tinctoria
Erodium hoefftianum
Minuartia. viscosa.
Moenchia mantica
‘Scabiosa argeritag
Sedurir anpuum
Lathyrus setifolius -
Lathyrus sphaericus
‘Scorpiurus muricatus
Teesdalia.coronapifolia
Teifolium cherleri
Triffium hirtum
Plantage ofra
Vulpia difiata
Bromus intermedius
Bromius rigidiss
Cerastivm glomeratum
Coronilla Scorpivides
Crepis sanctaq
Echindria capitata
Gastridium véntricosum
Lotus edufis
Lotus amithopodioides
Medicage orbicdfaris
Medicago rigidula
Medicago titincatyta.
Melilotus neapolitanus
Plantago fagopus.
Silene gallica
Tordytium apulurm
Torifis feptophylfa.
Trifolium angustifolfum
Valantia muretlis
Spergifa pentandrg
Valerianelfa. caringta
Golivm parisiense
Thymelgea passering
Anagallis foeming.
Euphorbia peplus
Gerapium fucitum
Salvia viridis
Echium plantagineum
Aegilops genicilata
Aegilops neglecta
Aegifops triuncialis
Aegitops ventricosa
Avena.barbata
Avena sterifis
Bartsfa trisdgo
Bromius madritensis
Bromus scoparius
- Bunias erucago
Calendula arvensis
Capselfa rubélla
Carddininie hirsuta
Carduus pyeriocephalus
Catdpodiem rigidum
‘Chrysanthemuni segetim
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Lommunity

Chicus ben etlictus
Consolida regalis 17k
panictlata

Cynoglossum: columnae
Dasypyrum villosum.
Galactites tomentosus
Galium kicornuturm
Gergrium Pirparesn
Geropogan hybridus.
Knautia integritolia
Lathyrus aphaca

‘Lathyrus cicéra

Legdusia hybrida )
Legousia specufum-veneris
Lofium rigidum

Lotus. rer.ragono.fobus
Medicago arobica
Medicage monspeliaca
Medicago polymarpha
Nigefia-damascena.
Orlaya daucoides

Orlaya grandiflora
Orobaniche mitelii

Papaver gputum
Parvorr:sewm myrfanthum
Ranuncifus. n muricatus
Rhagailiolus stellatiss
Rostraria cristata

Rumex puteher

‘Scandix pecten-vengris
Taeniatherumn caput-medusae
Torifis nodpsa.

Trifofium vesicufostm
Valerianella coronata
Vélerionella discorded
Vaferianefla locista

Vicia amcu!ara

Vicia peregring

Origanum vulgare
Campanula erinus

Sedum hispanicum
Asplenium ceterach
Parfetaria fusitanica
Veronica cymbalaria
Camponufa drabifofia
Campanuid lingulata
Jasione heldreichii
Pseudofumzma alba S5p.

acaulis

Xeranthemum annium
Lrepis setosit

Daticus carota

Dittrichia viscosa SSp. viscosg
‘Foenitutym vulgare
Morrubium peregrinum
Salvia scigrea

Tragopogon dubiius
Vérbascum Speciosum
Centaurea salonitana
Verbaseum Sinudtum
Chondrilia Junced
Echium ftalicum
Malva sylvestris
Caleping irrequiaris.
-Carduus. nutans
Carthamus tanatus
Cehtaurea caleitrapa
‘Cemtdureg solstitiofis
Cichorium intybus
Crepfs thoeadifoliq

Echinops. spbaerocepha!us
Pastinaca sativa 5Sp. urens
Picris hieracioides
Potentiia recta
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fahle 2, Continued

Community, ]

Safvia verbenncg. 1
-Scolymus hispanicus
Sitene vulgaris
Sonchus arvensis
Tyrimnus feucographus
Verbascum blattaria
Verbascum dénsiflorum
Verbascum pulverifenturm
Dignthus viséidus
Aspérula aristatg ssp. scabra
Stachys cassig
Aegilops tniaristary”
Ajuga orientalis
Allium amethystinum
Alliurn ampelaprasum
Alfium dafmaticum
Alfivin favim
Alfidim sp.
Alysstim minus
Anchusa hybrida
Anchusa variegata
Anchuseflo cretica
Anthemnis auriculata
Anthyllis vulneraria
Arabis sagitiata
Arabis verng
Astragaliis sinaicus z
Astragafus spruneri
Alirinia corymbasa
Aurinier saxatifis ssp. origntals
Borbida sp. 2
Berterou vbligua
Beiterog orbiculata
Bidruwm tenuifolitirn
-Bifora testiculata
‘Biscutelfa didyma
Brachypodium distachyon 2
Buffania sp. }
Bupleurum commutatim
Buplevrum ghimaceum
Calicotome vifiosa
Campanuda phrygio ]
Cerastium brachypetafum fine/,
roeserij.
Cerastium sp.
Clinopadium afvense
Defphinium sp.
Fitago sy,
-Gagea foliosa 1
Knoutia sp;
Malabaila gureq
Mannia fragrans 1
‘Medicago praecox-
Medicage turbinata 1
Minuartia hirsuta ssp. folcata
Myosatis sy!varrca Ssp. cyonea i
Onobrychis aequidentate
Orchis sp.
Orlaya daucarioya 1
Ornithogolum armeniacunt
Ornithogalum montanum T
Parentucellio latifalia
Petiorhagia veluting
FPirpinella tragium ssp,
polyclada
Pleurachaete squarrosa
-Poa cephalonica
Potentilla ficiniosa
Potentilla pedata
Pryrus. amygdadlifermis 1
Riccio sp,
Rofippa thracica
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Table 2. Continued

Community. 1 2. 3

“Saturejit montang Ssp
Subipicatg
Seabiosg palagsting
Scabiosa tenuis
Scandiy australis ssp,
grandifisea
Securigera parvifiora
Securigera securidaca
Sedum stelfatum
Sesell montanum ssp. 1
tormmadsinii
Sideritis romana fincl,
purpurea)
Taraxacum <p,
Thymus sibthorpi
Thymus subistriptus. 2
Tortla ruralis
Verbascum sp, ]
Verbascum viadulatum
Vicia glabréscens.
Vicia hirsuta )
Centaurea. affinis ssp. pallidior
Centaurea alba ssp. deusta
Centaured grisebachii
Cenl‘auréa"'c_rrpham‘tfea
Centaurea zuccariniona
Cerastiiom tenoreanum
Chaerophylfum coforaturm
Davecus broteri
‘Daucus involucratus
Délphinium peregrinum
Dianthus monadelphus ssp.
pallens
Ephedra mgjor
Erysimum -crassistyfum
Euphorbia seguieriona §5p.
 ficiciang
Euax--pygmaec'; 3
Fifago vufgaris )
Fritiflatia messanensis ssp,
gracifis
Galium intricoturm
Galium setaceim
Galivm tenuissimuny 1
Hippocrepis. unisifiguosa
Holeuis setighumis
‘Huetia cynapioides 2 .
Hymenccarpos circinnatirs 17
Lens ervgides
Onopordum Bracteatum
Senecio rupestris
Sitene conica ssp. subtonica
Toraxacum gracilens

Taraxacum. sect. Ruderatia 17
Thiaspi perfofiatim 8

Thymus heterotrichus. 33
Trifolium speciosum .
Trigonela-grandiffora
Tripodion tetraphytium .
Trisetario auren .

Nate:-The priginal classification indicated by authors is used, Communities;

he. | 1 1. Lagapo-Poetum but Oy
et al. 2014j, 3, Stipo tortifis-Poetun tirnGleontis {0berdorfer 1954}, 4. Romuleo graecae-Poetum bulbosge (Car

dadimatici {Bolds. et af, 1986) 6. Alissum alyssoides-Poo “buthosa community. {Amanatidoy 2005}, 7. Romireo Bulborod

Ornithogaly exscapii-Poetum bufbosae ass. nova.

Mediterranean where it occurs {Figure 2, Table 2). For further
anaiysis, we had to exclude the ériginal table of Oberdorfer

(1954}, which had been published only as & synoptic table.
NMDS revealad a division of Romufeion communities into.

two groups along gradient of EIV temperatitre, BIO 14, and
altitude (Figure 3). The communities from coastal Greace and
in, Nerthern Macedonia belong to one group {in Jower part

of NMDS graph} and the communities from Montenagro and.
continental part of Greece (Epirus} in second. Altitude is one
of the rmost important factors affecting the floristic campeo-
sition  and distribution of Romuleion communities.
Commuinities that developed at higher altitudes (Cephalonia
and Epirus) are greliped in the right part of the NMDS dia-
gram, ‘while communities in the lowlands {Montenegro,
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Figure 3. NMDS ordination of Remulgion comimunities from the Fastérr
Mediterranean. The numbers. are centroids-of ‘particular syntaxan, the arraows

Tepresent the passively projected environmental vaiiablas. 1. Lagopo-Poetum

bufbiozae, Cami gt al. {2014), .20 fomuteo graecae-Foetumn bulbosee, Cari
et.al. (2014}, 3..Ajro eleganitissimoe-Trifofietum dalmatici, Bolds-et al. { 1296},
4. Afssum alyssoides-Foa bulbosa community, Aranatidou 2005, 5. Romuled
-bufbocodii-Poetum bulbosae Stanidic-Vufadic et al, {2022}, and 6. Ornithiogalo
exscapii-Poetum butbosge Stanisic-Vujacic et af. {2022).
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Figare 4, Pé'rcjentage..-cf fhemph){.tes_ in biologieal spectrum of Romuleion

communities from the Fastern Meditertanean. 1. Lagopo-Pastum bulbosce;
Oberdorfer {1954); 2 Logopo-Poetum bulbosae, Carni e al (2013 3. Shpe’

tortilis-Pagtum timaoleriis, Oberdorfar (1854); 4. Riamuleo: graecae-Poetum

bulbiosae, Carnt- et al. (2014); 5. Aifo eleganitissirae-Trifchienim datmatici,

Bolos ¢t al, {1996}, 6. Alyssum alysseides-Poa bifbosa community, Amanatidou-
£2005); 7. Romuleo butbocodii-Poetum bulbasae ass. nava, and 8. Ornithogadlo-

exscapii-Poetum bulbosge ass, Nov, -

coastal Greece .and Northern Macedenia) are found in the
left part of the NMDS diagram. In 'the-two~dime_nsi0nal solu-

tion of the NMDS. ordiriation attained & minimum stress
of 0.22,

Analysis showed that the communities in the coastat dreas.

fcoastal Greece) are dominated by therophytes. (Figure 4,
boxes 1-5). On the other hand, hemictyptophytes are more
-abundant (Figure 3 ‘boxes 6-8} in the continental parts
(Epirus, Montenegro), _

The comparison of Romufeion dry grasslands revealed
many differences in the floristic cemposition of the
described associations in the eastern Mediterranean {Table
2), Romuleion dry grassland communities fromv Montehegro
show. some floristic -and. ecological similarities to the
Alyssum alyssoides-Péa bulbosa community from Epirus
{Tabie 2, Figure 3. Thase commdunities are predominantly.
‘composed of Poetea buibosae species; On the dther hand,
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Flgure 5. Percéntage of hemictiptophytes in bioiogica! spectrum’of Romuleion
communities from- the Eastern Mediterrangan,. 7. Lagopo-Poetum bulbosae,
Oberdorfer {1954); 2. Lagopa-Poetim bufbosae, Carni et A, 2014); 3, S¢ipo
tortifis-Poetum timolentis, Oberdorfer { 1954} 4. Romuleo graecae-Poeturn
bulbésae, Camii et al, {2014} 5. Airg eleganitissimoe-Trifolietum daimatici,

Bolds et 3l (1996); 6. Alyssumn ofyssaides-Poa bulbosg commuriity, Amanatidou
2005; 7. Romu!eo;_b;ﬂ_‘bocodfﬁpoemm butbospe ass. nova, and 8 Ordithogale
exscapii-Poetum bulbosde ass, nova.

associations' from coastal.Greece, Cephalonta .and Northern
Macedonia aré characterized by presence of many
Stipo-Trachynietea distactiyae and. Helianthemetea guttafi
species (Table 2).

Syntaxonomical scheme

Based on gathered releveés and the numerical c!_assffi'_cation’
and ofdination we. propase the following syntaxonomical
schemie of the Romideion alfiance in the e'astérn-Medi_terranean._
- Class: Pactea bulbosge Rivas Goday et Rivas-Mart. in
Rivas-Mart, 1978 '

Order: Poetalia bulbosae Rivas:Goday et Rivas-Mart. in Rivas
Goday-et Ladero 1970

Alliance: Romuleion ‘Cberd. 1954

*  lagopo-Poetum bulbosae Oberdorfer 1954 cory. Carni
et al. 2014 _

= Stipo tortilis-Poetum timoleontis Cherdorfer 1954

* Romuleo'graecae-Poetum butbosge Carni et -al. 2014

© Airo efeganitissimae-Trifolietum dalmatici Bolds et al, 199

= Alyssum alyssoides-Poa bulbosa community Amanatidou
-2005°

- Romuleo bulbocodii-Poetum bulbosge ass. nova

* Ornithogalo exscapii-Poetum buthosae ass. nova

- Biareto-Poetum timolentis Oberdorfer 1954 prov.

Discussion

The Romuleion alfiarice includes grassland communities of
anthropogenic otigin with distribution restricted fo the
Mediterranean basin. Thiey are dominated by Pea bufbosa and
consist of low perernjal herbs, therophiytes, and in late winter,
geophytes (Oberdorfer 1954; Bolds et al, 1996; Carni et al 2014),

The: syntaxonomical and ecological characteristics of the
Romulejon alliance are well documented for Greece

(Qberdorfer 1954; Bolds et al. 1996; Amanatidou 2005; Carni
et al. 2014} and the seuthern part of Northern Macedonia

_{C"a_rni et al, 2014), while this vegetation type'is poorly stud-
ied in the westeérn Balkans, So. far, Romuléion dry grasslands
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have been assigned to the different higher syntaxa, main
Bifférence was in dassification intg c_las'ses_..Ac_co'rdiﬁg o
Oberdorfer (19543, Bolss et sl (1996), and Amanatidou
{2005), this vegetation type is classified into the
Thero'-BJra_chypqd;‘erea' class; white Carni ef al. {2014), classified
it into the Helianthemetea. They also stated that it woild
be possible to classify them intc the Poeteq bulbosae as
similar pastures are. known from the wéstern Mediterranean,

Amanatidou (2005} mentioned the possibility to classify.

Alyisum alyssoides-Poa bulbosg .cé‘mmuhit_y intg the
Thero-Brachypodion alliance, Eartier, Rodwell et al, {2002}
mention classification of Romuleion into the Saginetea mari-
timae, but lack of halophytes does not'support this solution,
In the central Meditéfranean, "especially in italy, there are
many studies dealing with the vegetation of therophytic
grasslands (Viciani et al, 2013, Scoppoia 1999), Compared
to Romuleion alliance grassiands, these grasslands are char-
acterized by the absence of geophytes (e.g. Romulea sp: pl)
{Viciani et al, 2013, Scoppola 1999) and the perennial grass
Poa bulbosa (Scoppela 1999).. In contrast, several species
-from’the genus Sedum are present in communities from
ftaly. Because of that, there is 3 possibility to classify these
communities ints the Alysso alyssoidis-Sedion alliance.
Therephytic communities frorm ltaly also develop on the flat
surfaces of travertine debris, with 3 thin layer of ‘arganic
soil and abundant mosses, which are not under the influgnce
of intensive. and Perimanent agropastoral activities (Viciani
et al. 2013). After our analysis, we. decided to classify
Romuleion alliance within ‘the Poetea bulbosae, which is in
accordance with most- recerit classification {Muciha et al,
2016), 56 far, the class Poeteg butbosae was reported-for the
‘western and centraf Mediterranean..A!thoug_h there are many
‘climatic and fAéristie di_fferenc_e_s between the eastern and
western/central Mediterranean {Carni at al, 2014), these plant
‘coammunities have in common intensive and permanent
fivestock activity, Communities of the Poetea builbosae rep-
resent perennial pastures linked with .Zzoo~anthropogenic

activity, while the Helianthemetea includes annal past'ureg.

less developed, often an lithosols, and with less nitrophilous

species (Galdn de Mera et al, 2000). Dry grasslands of Poeteq

bulbosae are characterized by the presence of species
adapted to continuous: trampling and fertilization by live-
stock (Galan de Mera- &t al. 2000; San Miguel 2008). The
studied communities in the eastern Mediterranean are rich
In many. species of the FPoetea butbosae - class such as Pog
bulbosa, Romilea butbocodium, Anthoxanthum odaratuim,
Erodium cictitarium {L.) L'Hér,
Leontodon tubsrosys L Prunella laciniara. L., Trifolium
ni‘grescens' Vi, -Hypbch‘aen‘s_ cretensis (L) Baty & Chaub.,, -and
¢ on (Table _'2);'Agr_opas'tcral activities in Méditerkanean
grasslands condition: the substitution of the oligotrophic
cbmm_uniti_es_ of Helianthemetea guttati ‘or the rideral
Fapaveretea thoeadis by the eutrophic gnes of Poetéa bui-
bosde (Ladero et al. 1992; Galdn de Mera et al. 2000}, As a
result of grazing, trampling, -fertilization, and nutrient cycle
acceletation by faeces,. the nitrophytic character of eastern
Mediterranean communities is charaterized by the presence
of species such as: Avena barbata, Chondrilla juncéa L.,

Trifolium subterraneum 1.,

Hordeum murinum subsp. leporinum (Link) Arcang,, Dasypyrum
vitlosum. (L) P Candargy, and so-on (Table 2. Romuleion
comrmunities from the'eastern Mediferran_e'an,_especi'ally from
the :-coasta_l part of Greete and Northern Macedonia, are
characterized by the presence of species bf the
Sn'po-Trachyn'."etea distachyae and Helianthemetea guttat
ciasses, _i_ndi_catin_g strong influence of the Mediterranean
‘climate (Table.2). High proportion of therophytes in thesa
communities compiicates classification inta higher syntaxa.

The conducted analysis of Romuleion alliance has shown
that the most important ecological factors a_fféc'_ring floristic
composition and distribution are precipitation seasonality (BIO
15}, £l temperature and altitudé (Table 3, Figure 3). According
to Carni et al. (2014), seasonality of precipitation and ten-
peratufe were also the most important ecological variables,
They also ermiphasized that the grasslands of Rornuleion all fance
do not.occur on higher altitudes, although Oberdorfer {r954)
menticns the Biareto-Poetum timolentis community from Epirus
{Greece) that cceurs at higher elevations, The occirrence of
Romuleion dry grassiands at_higher altitudes. has been also.
confirmed for Cephalonia (Bolds et al. 1996) and Epirus
{Amanatidou 2005), The. Alyssum alyssoides-Poa bulbosa com-
munity frem Vikes-Ados' National Park is similar to the
Biareto-Poetumn timolentis. Romuleion dry, grasstand from Aegean
and fonfan coast of Greece are dominated by - theraphytes
which indicates persistent summer dreught and grazing. These
communities ‘often develop on shallow rocky soils, in -open

'spots between shrubis which are quickly colonized by annuals

(Bolds-et . 996;-Sciandrello et al. 2013). Comimunities from
the continental part of Greece at fiigher aftjtudes ang' from
sub-Mediterranean part of Montenegro have. more hemicryp-
tophytic character, indicating the influence of modified
Mediterranean climate, with more evenly distributed precipi-
tation. Although Cami et al. (2014) clearly differentiated their

.communities based on climate and fife forms character they

are not that different when all communities of Romuleion are

‘considered {Figures 3 and 4}, In-the sub-MEdEterr_anean climate

of Montenagro and Epirus more hemicryptophytes thrive due.
1o less arid climate and two distinct groups of communities
are evident in the Rormuteio, , one a!bng £oasts and one more
continental or at higher-altitudes.

The newly described association’ from Montenegra,
Romuleo bulbocodii-Poetuni bulbosae, is also chatacterized by
many species of the class festuco-Brometeq; some ‘of them
(Borhrfccb{oa_ ischaemum, Festuca Stricta subsp. sufcata,
Ranuniculus milfefoliatus and Sa}w'a'ofa‘_?cinaf{sj are alsc. cohsid-
ered as diagnostic species of the association. Due to the
transitional character of the studieg association between:
Poetéa bulbosge and Fe_sruc_o—Bromerea'cIass, we compared
our stands with Festuco-Brometen dry grassiands reported for
the su’b~Me'dit'erranean part of Monténegro (not shown). Mix
of character specias of different dasses, human impact, and
frequent droughts in recent years make clear syntaxonomic

. classification difficult. Based -on floristical and ecilogical dif-

ferences and dominance of species of the Posteq bulbosae .

‘specias, dccompanied. with some elements of Helfanthmetea

gutiari and Stipo-Trachiinieteq distatiyae class, we decided 1o
classify it within the Poétea buibosae class. The other
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association described from Montenegro, Ormithogalo
exscapli-Poetum bulbosde, is clearly separated from the

Festuco-Brometea ‘grassiands in the sub-Mediterranean- part:

of Montenegra,

Due: to the high floristic and phenological diversity and
the difficulty of sampling Romuleion communities, there s a
fack of data :on this vegetation type in the Mediterranean

region. Communiities studied are. reported for Croatia (Skvorc.

et al. 2017, but detaited phytoso_cio_logical studies are !ack_ing.
Considering the-_d'ist'ribu’_cion of character species and ecology
of sites, we assume that Romuleion alliarice has a wider dis.
tribution than reported {Albania and other parts of Greece},
Further, we estimate that Remuleion dry grasslands are dis-

tributed also in coastal part-of Montenegro. We found similar:

stands dominated by Romuleq butbocodium in the wider sur-

roundings’ of Ulcinj {unpublished), These: stands are restricted

to shallow, skeletoid sandy areas along roadsides, that are.

.not grazed, but: heavily trampled. Therefore, they are domi-
nated by many ruderal species (Avena barbata, Dasypynim
vitiosum; Tordylium aputum L. and Vicia vilfosa, subsp, varia
(Host) Corb). The potential occurrence of Romuleion commu-
nities on such sites should bée studied in the future.

The Satureja subspicata-Poa bulbosa, community is
reported for sub-Mediterranean part of Mentenegro
(Ce:fnja\fsk-i_et al. 1949), which is refatively close to our

sampling sites. There are floristic differénces between our-

-stands of Cemovsk_o polie and the Saturefa subspicata-Pod
bulbosa c.cmmu_nity; it is.obvious that the vegetation sam-
pling was made only in the phenological optimum,
Fherefore; many late winter and. early spring ‘species afe
missing.

Th_e'Fesruco_if:'yrr‘cae~Poetum bulbosae’ community, domi-
nated with grass Pog bulbosa, is reported for wider area of
Padgorica (Ble¢i¢ and takugic: 1876}, and for the Kvarner area
in Croatia {Trinajsti¢. 2008). A comparisan of the Romuleion
dry grasslands and the -syneptic table for the Fesfucg
iHyricae-Poeturm’ bulbosae. cém_munity from Croatia (Horvat
et al. 1974) shows. many floristic differences, although both
associations are dominated by Poa bulbisg. The Festuro
Hlyricae-Poetum bulbosae .community is classified within the
Festtco-Brometeo class. (Horvat et al. 1974; Trinajsti¢ - 2008;
Terzi 2013},

Dry grasslands of Aomuleion alliance are -distributed in
areas where the potential vegetation are. thermophilaus oak

forests’ dominated by Quercus trojana Webb - and Quercus
pubescens Willd. and evergreen forest domin ated-by Quercus
L. These communities have:

ilex L. and ‘Quercus coccifera
become established as a result of periarent agropastoral
activities and represent typical elements of the Mediterranean
cuttural landscape (Carni et 4. 2014). '
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Appendix 1. Species in Table 1 occurring in less

than 3 relevés

Hypochaer_.-'s <retensis (L) Bory.& Chaub. 13: 1, 5: + Prinella laciniata L. 2
+; 71 Mecﬁcago !upuf{na. L4 % 34 4 Lolium Perenne L. 13: +; Scleronthys
antuus subsp. pofybarpos [ Bonnter & Layens 23 +; Brizg maxima L. 14:
+ Trifolium stellatum L. 11z 45 Linum Stictam L 45: +; Sakifragd tridactyfi-
tes L. 12: §; Hornungia peiraeq (L) Rehb. 10: + Alyssuin alyssoides L)L
8+ Aphanes arvénsis. L. 34: +; Matricario chamomifia L. 9; + Fumaria
officinalis .. 3: 4; Serapias vomieraceq {Buim. £}, Brig, 7 +, 3% + Prunelig
vilgaris L. 13: + Poa tivialis L 2t 4; Verbena officinalis L 8- +i Sporobolus
Jndicus (L) R. Br. 13: 2 Tragopogon pratensic subsp. orientalis (L) Celak. 1
+ Pod praténsis L. 2: 1 Trifolfum repeps £, 13:.1; Gafium mo?fugd: L2,
Carex halleriana Asso 10¢ 1, 12: 2; Furngna procismbens: (Dunal) Gren, &
Godr: 10: 1, 27: +; Satureja montaria L 24; 3, Tragopogon. porvifolius L. 12
+ Teucriim chamaedrys L 31: % Spiranthes spiralis {L) Chevall, 32 4
Medi‘caga prostrate Jacq. 107 1, 12: +; Poﬁrga}q:_cqmosa Schkubr 10: +;
Gogea pusilla (F\W, Schmidt] Sweet 1 4; Bromopsis pannonica {Kurnm, &

Sendtn) Holub 14: 1, 12: 3; Pifoselia bauhini (Schult) ArvsTouv. 10: +.
Galium hicidum Al 12: 1; Cruping vulgaris Lass. 24 +, 25 17 Tnfalium

striafim U, 9 42 Sedumn sexangulare L. 8: +; Sedum acre L. 7i -+ Lathyris
sphagricus Retz. 12:.4; Lathyrus setifolius L., V245 Medicago rigidula (L) Al
14, 31 4 Gastridivm ventricosum fGouan} Schinz & Thell 14: 4«
Thymetiea pasieriria (LY Coss. & Germ, 10: <, 34: +; Bunias, erucago L. 11:
+ Anisantha madritensis (L} Nevski. 13: +; Orlays grondifiora (L) Hofm,
14: +, 120 1; Ranunculus muricatus L. 131 +; Cardamine h!‘rs:_.afq- Lo1:1, 34;

¥; Knautia integrifoli. {L) Bertol, 11, + Lofium tigidum Gaudin 25. o+

Aegilops neglecta Bertof, 33 1; Aegilops triunciofis L. 7: +, 34: + Valérignelia
Jocusta {L} Laters. 1: 2 i Companule eripas |3 +: Geranium disséctum
L. 161+ Micromeria juliaig {L) Benth. ex Rechb, & 1, 10; +; Cephalaria
leutantha {L) Roern. & Schotr. 14; 1 'Asbaragus aculifolius 112 +; Palfiurus
“sping-christi Ml 3: 45 Viela grandificea Scop, 7:+, 13: 1; Heusine tristachya
{Lam.) Lam. 9; + Valeriond tubsgrosa L. 10; +; Aspliadelus rdmosus 1. 14; 7
Sitene itafica (L} Pers. 10; +, 16: + Calamintha nepeto (L) Kuntze 3: 4
Plantago cororiopus |, 9 1;_Alkanng tinctorid Tausch 18: '+, 33 4 Myosotis
ramosissina Roche! LHE A Campanula Iﬂ'hgufam Waldst.. & Kit 10; 4
Crepis Setosa Haller f, 14: + Foenicufum vuigare M. 1%z +; Chondritlg

Jincea L. 4.+, 15: 45 Cichorium intybus L. 14: +; Centarea solstitialis L8

1t Picris hieracioides L, 12+ Carduvs nutans © g W0 ¥ Silene vilgaris
{Moerich) -Garcke 1: +: Caleping Irregularis {Asse) Thell, 5; +.2! +; Asperufa
aristata subsp, scabra (), Pres| & € Prasiy Nyman 6: +; Choerophylium
“coloratum’t, 12 + Noccaea perfoliata fL} Al-Shehbaz 101, 24 Targracurm
F. K. Wigg, sect. Taraxacurn 13: +; Dacuylis glomerata. subsp. Aispanica (Roth

Nyman 12: +; Scorzonera laciiiata L. 1: +, 22 +: Frivillaria messanensis. sub-
sp. graeilis (Ebel) Rix 3: + Malaboita aurea (St} Boiss. 12 +; Salvig praten-
5is subsp; bertolonii-(Vis) S06 1: +, 2+ Paa triviafic subsh, sylvicola (Guss)}
H. Lindb. 13: +, 72 4. Cerastiom brachypetatim Pers: 5 +; Rostraria éristatg
(L) Tevelev 32%: +, 34: 4; Cenraurea Jjacea subsp. angustifslia-(DC) 2: +;

Arithylfis vilneraria subsp. rubirifiord {DC) Arcang. 10:+, 14: +: Helianthemum

furmdlanum subsp, obscunim Celak} Holub 6i +, 101 4+ Scarpfurus_r_nu—
dcatus L 8+ 14: #; Alyssiom mious (L) L 5: +, 8 4 Verbascum spécies 5

+ 9.4 Vicia viflosa subsp. varig {Host) .Corb 7: +, 13: 4, Afiiuen ampelo-

prasunt L. 2; +; Genistd sylvestris subsp. dalmatica (Bartl) H, Lindb, 10: 1.

Appendix 2, Relevé Jocalities, coordinates (WG584
referehce system, in decimal degrees) and dates
{year/month/day) of relevés ‘in Table 1

1. Pedgorica - Oid Government Bl_.li_fdirj.g, 4244137, 1'9.'25'5?6, 2020/05/13;.

2. Padgorica — Malé Brdo, 4245633, 19.25877, 2020/04732: 3. Podgorica
- Mslo Brdo, 4245542, 1924872, 2020/04/22; 4. Podgorica - Malo Brdo,

42.4546, 19.24971, 2030/64/22; 5, Podgorica - Vrefa Ribnicka, 4242617,
19.30133, 2020/05/12; 6. Podgorica - Vrela Ribnitka, 4242814, 19.3007; .
2020/05/12; 7. Podgorica - Omerhozovidi, 42:42525, 931802, 2020/05/12;
8. Fodgorica - OmerboZovidi, 4242379, 19.30602, . 2020/05/12; 9
Podgorica - Omerbosovici, 4242817, 19,3214, 2020/05/12;: 10. Kakaricka
gora - kod Malog mosta, 42.43399, 19.29838,.2020/0515; 11, Podgorica

- Omerbozovidi, 42:4304, 193105, "znzwﬁsn_'z; 12. Dajbabska gora,

42:41612, 1923848, 2020/0511; 13, Liubovie; 4243207, 19:25231,

2020/05/11; 14. Cemiovske polje. - Stari Aeradrom, 42:43039, 19.28513,
2020/04/28; 15, Cemovsko rolie, 4242224, '19.29523, 2020/04/28; 16,

LCemovske polie, 4242371, 1529193, 2020/04/28;17. Camovsko polie,

4242315, 19.29159, 2020/04/28; 18. Cembvsko Polie, 4242316, 19.28852,
2020/04/28; 19, Cemovskn . pelje 1o, Dinoia,- 4231701, 19:32223,
2020/05/18.:20: Cemovsko polje, 42.41697, 19.32029, 2020/05/18; 21,
Cemovsko polje, 4241707, 19.3205, 2020/05/18; 22. Cemousko poife.
42.41701, 19.32032, 2020/05/18; 25, Cemovsko'polje; 4241827, 1931656,
2020/05718; 24, Cemovsko ‘Polie, 4241784, 1931825, 2020/05/18:25.
Cemovska palje. to Omerbozovidi, 42:42358, 19.30481, 2020/05/12; 26.
Cemovsko polfe 1o Omerbozavidi, 4241815, 19.31560, 2020/05/18; 27,
CemD.VS_ko'-poI}_e, 4241784, 19.3185, 2020/051; 78, Cem_ov_skq-p'o_ije,
4241463, 19.3167, 2020/05/18; 29. Cemovska polje, 42.42396, 1928074,
2020/04/28; 30. Cemovsko polje, 424200, 19.2546, 2020/04/28; 31
Cemovska polie; 4242376, 1929254, 2020/04/28; 32, Ce'movsko_polje_..
4242531, 19.29183, 2020/04/28; 33, Cemovsko polje, 4240456, 19,2547,
2020/05A11; 34. Cemdvsko rolie, 42.40614, 19.25073, 20206/05/11,
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Abstract - Qur phytosociological study. in Montenegro (Cemovsko polje) deals with the synlaxonomy af arid grass-
lands in the Adriatic region and, in particular, differént interpretations of plant cornmunities dominated by Asphode-

his ramosus. The main aims of this study were to contribute 1o knaswledge of the composition.of dry grasslands domi-

nated by Asphodelus ramosys in Montenegro and 1o compare instances of Aspliodelis ramosus dominated vegetation

along the Adrialic, Our vegetation-dataset included 82 phytosociological releviés: 17 from ourrecent field work and 72
'rclevés_ of South European Asphodelus Tarostis communities. Ordination analysis (NMDS) was used for comparigen
of Aspkodefus-rqmo_sus doriinated communities in the Adriatic region. The Asphodelus -mnmsa.{-community from
Montencgro was classificd inte Broino erecfﬂC'hrysopoggﬂ;eurm_ grylli. The analysis Tevealed 1w distinet vegetation
groups: grassland communitics of the vegetation class Festuco-Brametea from Monlenegro, Croatia and. Alhania, and

edge vegetation of the new class.Ch_mybdr‘db pancratii-Asphodeleten ramosi from haly. Comparison with similar vepge-

tation types shows high sim Harity with associations on the

communities belonging to (he allidnée Chrysopogons, gryili

Festuco-Brometea.

eastern Adriatic coast, where.they are treated as grassland
“Koelerion splendentis, order S'cg)_rz_mr‘ereta!ia-1ffilosae, class

Keywords: Asphodelus. ramosus, Bromo- erecti- Chrysopogonetuin grytl, dry grasslands, Festuco-Brometea,

Montcn'e__grc

Introduction

.Sec_onda_ry dry grassland communities in the Mediter-
ranéan have a zod~anfhropo_g¢riic origin; they have devel-
.oped over centuries or even millenmia of traditional land
use;.featuring practices such ag mowing, grazing, teinporary.
abandonmient of arahle fields, and/or other disturbance re-
gimes (Apostolova-et al. 2014, Valks et al. 2018). Mediter:
ranean and sub-Mediterranean dry grasslands are consid-
¢red to be among the floristically richest vegetation types
{(Apostolova et al. 2014)and, at the same time, avery impor-
tant habitat for endangered, rare and éndemic species, so
they areincluded in the list of Habitats of Europearn Interesi
{Council Directive 92/43/EEC on the conservation of naty-
ral habitats and of wild fauna and flora, 1992), as well asthe
Eropean Red List of Habitats {Janssenet al. 2016), Com-
pared to other partsof Europe, dry grasslands of the Balkan
peninsulaare still well preserved (Apostolova et al, 2014y,

——
* Corresponding author ¢-mail: milicas@ucg.ac.me
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The Balkan peninsula is wcll'k'nown.for its rich florg
and well-preserved vegetation, because it wag.a glicial ref-
uge for animal and plani species (Griffiths et al, 2004), Its
bi'odivcr'sity is cansidered to be among-the highest in Eu-
rope (Apostolova et al. 2014). The pen insula is character-
ized by the presence'of a broad spectrum ofdry grasslands
{e.g., Horvat et al, 1974, jovanovi¢ et af. _'i=986,_Apo's”to]0va et
al. 2014, Terzi 2015, Aié et al, 2015, Matevski et al, 2018),

In someBaikan coy ntries (Slovenia, S erbia, Bulgaria, Cro-.

atia; North Macedonia), dry grassland vegetation Has been
intensively researched (Apostolova et al. 2014, Matevsk; et
al, 2018}, In comtrast to these countries, research into.this-
type of vegetation in Montenegro has considerable discon-
tinuity, and comprenhensive studies, especially in the sub-
Mediterranean and Mediterranean region, are rare (Pilevid
and Bulic¢ 2012),

ACTA.BOT. CROAT. 81 {1}, 2022



In our study, we focused on research into Asphodefus
ramosus-dominated vegetation, Asphodelus ramosus i a
species native to the Mediterranean and Macaronesian re-
gions: southern Europe, northera Africa, the Midd)e East,
Mediterranean islandsarid Ca‘nai'y Istands. Tt can be found
in forest edges and grasslands, generally on basic soils of a
certain depth, forming very dense populations in grazed
areas, from the coast up to 1000 m, occasionally reaching
2150 m in the mountain systems of North Africa (Diaz-Lifante
and Valdés 1996). It is unpalatable for grazing animals.

Research into plant communities dominated by Asphode-
lus spp. (and Asphodelus ramusus in particular) has become
very intensive in recent years, especially in the'westernand
central Mediterranean: (Allegrezza et al. 2015, Biondi.etal.
2016, 2017). In the Balkan peninsula, similar vegetation has
been described from Albania (Fanelli et a, 2015} and
Croatia (Horvati¢ 1934, 1939, 1963, Segulia 1969, 1970,
Hedimovié 1984, Jasprica and Rujid 201_3,. Jasprica et al.
2016). '

Today, there are different opinions about the syntaxo-
nomical 'ciassiﬁcation ‘of Asphadelus ram osus dominated
vegetation in Europe arid its position in the landscape (as
grasslands or fringe (saum) commn nities), In the eastern
Adriatic, these communities have been classified within the
‘grassland class Fésmco_—Bra_metea, while in the central and
western Adriatic, they have been classified as heliophilous
edge vegetation of Trifolio-Geranietea sanguinef (Biondi ei

al.2014, Allegrezza et al. 2015) or recently into a new class-

Cfmr__}ibdido pa:ztmtii'—A_sphodé’letea ramosi Biondi et al,
2016 (Biondi etal. 2016, 2017},

The aiin of this study was to (i) contribute to knowledge
of the composition of dry grasslands dominated by Asphodelus
rdirosus, in Monteniegro and {ii) compare examples of
Asphodelus ramosus dominated vegetation along the
Adriatic-and its syntaxonomical classification and classifi-
cation irto Natura 2000 habitat types.

Materials and methods
Studyares

€emovsko polje is 4 part of Zetska raviica plain in
Montenegro, between the rivers Moraca, Cijevna and
Ribnica, It covérs 165 km? and cxtends froni Podgorica, the
capital of Montenegro, to Skadar Lake. The-altitude of the

Investigated area ranges from 12 fo 30 m asd. During (he:

Pleistocene period, moraipe material eroded from the
mountainswas.carr_i_ed'along the rivers Moraga and Cijevna
into the area of Cemovsko polje (Radojiti¢ 2015). The dom-
inant types of soil are evitric cambisol and rendzina; which
are formed on fluvio- glacial deposits, and cons eguently are
aften shallow and skeletoid (Buri¢ et'al. 2017). The area of

Cémuovsko polje has 2 Mediterranean climate with hot sum- .

mers - Csa (Burié and Micev 2008). A grassland ecosystein
Is dominant in this arca. The studied Asphiodelis ramosus
- dominated vegetation occurs in pastures used for grazing
by cattle and sheep. Assignificant area of Cetmovsko poljes

ACTA BOT. CROAT. 81 {1}, 2022
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occupied by vineyards.and plantations of peach and other
kinds of fruit (Radojicic 2015). The areéy investigated has
ilso. recently been heavily impacted by urba_ni_z_ation_‘(Buri_:f
etal, 2017).,

Althotigh many floristic studies have been performed in
the area of Cemovsko polje (C'enijavski et al. 1949,
Hadziablahovi¢ 2010, 2018, Stefevic et'al. 2014), the vegeta-
tion has remained poorly studied (Cernjavski et al. 1949,
Hadziablahagviz 2018), Potentia] Ratural.vegetation of the
wider area of Padgorica and Lake Skadar is A'pul'ian-_southf
east Adriatic meso-supra-Mediterranean Quercus trojaria
forests with Pistacia ‘species’ (Bohn et al. 2000-2003) or

Precisely Macedanian oak forest 'Quercetum frojanae

tnonlenegrinum Bledic et Lakusi¢ 1975° {recte: Quercetum
frojanae Em 1958). Hiyrian .sub‘—Mediterr.anean. Tocky
grasslands on shallow calcareous sails of the alliance
Chrysopogono grylli-Koelerion splendentis Horvati¢ 1973
prevailin'the area of .Cemovsko:polje. (HadZiablahoyi¢ 2010).

Sampling and data analysis

From April to June 2019, we sampled Asphodelus
ramosus-dominated plant communities on Cemovs_ko polje
according to-the Bransi-Blanquet method (Brau_n-BIahQuet{
1964). We made 17 relevés and the size of plots wag 25 m?,
The minimum distance between plots was 100 m: The min-
imum.coverage vilue of Asphodelus ramosus for it tobe con-

_sidered dorminant was 25%, Each plot vas visited in April

and againin june, Cover values.of species.and total vegeta-
tion cover arebased-on the summer aspect (Tab, l,__App'en-.
dix 1). GPS coordinates were recerded for each plot {Appen-
dix 2). All relevés made during fieldwork and relevés frony
the literature were catered into the Turb'ovcg_(chn_ekens‘
and Schaminée 2001) database. Relevés from the lfterature
were used for comparison with vegetation data from our.
feldwork (Appendix 3). '

We obtained characteristic species of the association
Bremo erecti-C hrys opogonetun grylliaccording to Horvati¢
(1963). Diagnostic taxa of alliance and order wate assigned
according to Terzi (2015), while the dia gnostic taxa of class-
e Wwere "d'cfer'mine_d according to Terzi (2015} for the class
Festuco—Bmf?ferea,_ Mu'cina etal. (2014) for other <lassesand
Biondi et al. (2016) for the class Charybdido pancratii-

Asphiodeletea ramosi,

Non-metric multidimensional scaling (NMDS, Kruskal
1964} was used to examine the- overail vatiation.in thespe-

‘cles compogition in the whole relevé dataset, Hel_I_'inger

transformation of percentage cover values(5=87.5 9%, 4=625
%,3=37.5%, 2=12:5%, 1=2.5 %, -4=0.5 %,1=0.1 %) was used
and Bray-Curtis ag a-measure of dissimilarity. NMDS was
performed using the R package Vegan’ (Oksanen et al,
2017): For ecological interpretation of Vegetation patterns,
ecological indicator values (Pignatti et al, 2005) were pas-

sively projected onto-the NMDS graph. Weighted by species

cover, inéan indi-_:ator-vall.;es were.calculated for each relevé
using JUICE software {Tichy 2002),
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The nomenclature of taxa is in accordance with:

Euro+Med (2006) and the nomenclatire 6f higher syntaxa
according to Mucina ¢t al. (2014),

’ The taxonomy of Asphodc;_us Famosus species was some-
times amibiguous. Prr_:vious_ly,_ the. species Asphodelus
microcarpus Viv. wasaccepted as valid by many authors but,
after a taxonomic révision of the -genus Asphodelus in the
westerih Mediterranean '_{Diaz—I,it"antc and Valdés 1996), it
has been considered a synonym of Asphodelus ramosus L,
{Euto+Med 2008).

Results

The Asphodelus ramosus plant community from
Cemovsko polje (Montenegro} is represerited by 17 relevés:
in the phytosociological table (Tab, 1). The dominant
species of the association are Asphedelus ramaosus and
Chrysopagon gryilus, while the most frequent species are
Asphodelus ’r’émas'us,_ Sanguisorba minor, Poa bulbosa,

commuriitics, Seé Tab, 2 for community abbreviations. AL - Al

bania, BA ~ Bosnia and Herzégovina, HR - Croatig, IT -~ Tualy,
ME - Montenegro, RS~ Serbia, 5! - Slovenia.

Fig. 1. Localities of data used of_ASp}:o_deh:s’_;"am’osus»dominatcd'

Teucrium capitatum, Sideritis romana subsp. purpurea,
and Anacamptis papilionacea, Asphodelus ramosus is also.
considered tobe the only characteristic speciesof the asso-
ciation. The community develops in two clear pheniological
aspects. In the spring aspect (F_:f'g, 2A), the dominant species
is Asphodelusrameosus, while'in summer (Fig. 2B), domi-
nance is taken by the tall grass ‘Chrysopogon gryllus. The
spring aspect is also characterised by high frequency and
coverage of Anemorie hortensis, Poa bulbosa and Sangisisorba
niinor, and the summer one by Bupleurumm vereitense and
Teucrinm capitatum.

Inadditiontothe species characteristic for the class Féstuco-
-Brometea, there are severa] species of anntialand e pheme-
ral grasslands of the classes Stipo-Trachynietea distachyag.
and Heff_cm_rher_netea gultate, and seasonal perennial and
ephemcr_aii:_l_ pastures.of the class Poefeq _buf_bosae, all indi-

‘cating the Mediterranean and grassland character of the

studied plant coramunity. The impact-of grazing is evident
from the many ruderal species: Avena barbata, Scandix
pécten-veneris, Daucus guttatus, Scolymus hispamicus,
Bromus squarrosus, Euph’qr‘bfﬂ exigui, Soushz{s_o!emcem-
{Tab. 1). The studied stands constitute an open grassland’
community, which. dévelops'o'n's_tony soil and is used for
grazing {cattle and sheep). Total vegetation coverage is 60—
80% in the summer aspect. Stones and pebbies have dinen-
stons ofdpto.20 cm-and._their:co_ver-i_s 3 —40%. Ifthe stones
are removed and these areas are used for mowing, the
vegetation changes into drygrasslands of thealliance Vulpio-
-Lotion (Hadsiablahovi€ 2018),

Using various numerical classifications, we tried to clas-
sify the association Brome erecti-Chrysopogonetum grylli
into subassociations, This kirid of vegetation is fairly uni-
form in the study area, and theére were no ecologically evi-
dent/logical subunits,

A comparison.of the studjed Asphodelus comumunity
from Montenegro with Asphodelus ramosus-dominated
communities fromaround the Adriatic (Fig. 1) revealed two
distinct végetation. groups (Tab, 2, Fig. 3). Communities
from Albdnia, Croatia and Monténegro form one group,

Fig. 2, Asphodelus ramosus dominated community _on__('icnmvxkofpofj{:, vicinity of Podgorica, Montencgro; A - springaspect, B— sum-

‘mer-aspeck,
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Tabie 1. Phytasociological tablé of the association Bromo erecti-Chrysopogonetun gryli in Cemeviko polje (Montenegro}.

Relevé number 1 2 3 4 5 6 7 & ¢ 1011 12 13 14 15 16 17 =z
PloL size (m?) 25 ' g2
Vegelation cover (%) 80 60 80 70 75 60 60 75 60 65 70 70 60 60 60 &0 66 &

Bremo erecti-Chrysgpogonctuns, grylli .
Asphodelus ramosus 4 3 4 3 4 32 3 3 3 4 3 3 3 ¥ &4 3 4 7

Chrysopogono glyﬂ:’-jfoefeﬁon.spfe_ﬂ_dentr'_s
Bupleuign veronense. L A S S PR
Carduus nutans subsp. micropierys: T T 3

4

Scorzonerétalia villosae

Chiysopagon grylius 1 2 2 35 2 2 2 . % o2 o2 2 3 % . 15
Eryngimm amcthystinum + 4+ 1 1+ 1 + 4 It + 1 1 1 1 15
Koelerin lobita + o+ 4 + 1 + 1 + 1 1 + 1 12
Seseli monianum subsp: tommasinii 1 . + + + 1 + 1 . 7
Satureja subspicata s L F .o+ 2 . 2 2 + 6
Festitea stricta subsp, suleata R T T .+ . . 5
Medicago prostrata R 4
Plantago holosteum e 4
Buniwz.alpinum subsp, montanim S R T S S 4
Scorzonera villosa L U 4.
Festuco-Brometea

Sanguisorba miner 30203 2 2 4+ 1 2 + 1 2 3 2 01 1 o2 1 17
Poa bulbosa P11 o2 0y 2 02 01 ¢ e 1 s 2 1 1 2 1 17
Tewcrinm capitatum L T TR R S N SR ST S + 2 2 1 -5 17
Hypericum perforatum SalE S T S S Lo+ o+ 2+ ¢ & 1 4+ 15
Hippocrepis cilinta + 1 + 1 . L e T S S
Centaurea deusta ok 0+ 0+ 0+ 3 1 4 101 1 .3 .13
Leontodon crispus S 1 1 1 1 1 + + 1
Ramunculus miflgfoliitus S S FU SR B + 10
Convolvulus vantabrica . . . 2 1 2 1 1 1 + 1 4
Petrorhagia saxifraga’ N . T T, + o+ -+ 9
Linum tenuifolitim . * . # 1. +  * 4 + &
Anthyllis vilneraria-subsp. palyplivlia T S P T T T T S 8
‘Carex carpophyliea R R T 1 1 Vi
Podosperinum laciniatum oy . 4+ 5
Bothriochloa ischaemion S A . 1 5
Anacamptis morio R o+ . . ..+ . : 4
Trifolium campestre S 4
Ophirys sphegodes . R S 3
Cus:i:ra-epirhymum. subsp..epitinnntm T Y _ 3
Thymus:striatus R T T T 3
Leapoldia comosa e A T 3
Chcnapndfctea'

Avena barbata + o+ o+ o+ 1 1 i 2 1 + o+ 11
Valanti jruralis . . H .+ . PR | . . ..+ +
‘Scandix pecten-veneris C. , . D .+

Stipa-Trachynieteq distachyac

Sideritis roriana subsp, purpurea + 4 1+ 4+ 1 S S S S ST i7
Crepis sincin ' E O TSR S S S NS (R BN 01 o+ 14
Arenarin leptockidos . 1 + 1 4+ x4 . + o+ o gy 16
Polygala monspelinca -+ 4 + o+ + o+ + .1 o+ 10
Ornithogaliom collinuin + S S S T 1 1 2 9
Tordylizin apulum S + 4+ o+ + 6
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‘Relevé number 1T 2 3 4 .5 6 7 8 9 10 1 13 13 14 15 18 17 r_’_ff
Plot size {m?) _ 35 gj Z
Vepetalion cover (%) 80 60 80 70 75 60 60 75 50 65 70 70 60 60 60 60 60 &
Petrorhagia-dibia L 4
Filago germanica- T e e + 4
‘Orionis reclinata A s .4 4
Trachynia distachya S APPSR .03
Neatostema apulum L S . 3
Helianthemetea guttati
Helianthemum salicifoliem Lo+ 1+ 1 1 2 2 + 1 3 .1 15,
Crt_fp;'ﬁa--tfu{gg_rfs + o+ 4 + o+ 1 T+ o+ o+ 5 12
Asterofinon Hrum-stelldfnm + 1. 4 + 1 ] . + 1 4+ 11
Galiwm divaricatun I 1+ & - + . + . o+ ¥ 9
Plantago bellardii + + + 1+ 7
Linaria pelisseriana S T . B
Filago galiica O 4
Alra elegantissinia . e+ . .. .. . S S S|
Trifolivan stellistion S 3
Poctea brdbosae
Arithoxanthum odoratim + 2 1 + + 4 + o+ + o+ o+ 12
Trifolfum saf.yrérramm'm + ] i+ + 4. 1 + 1 1 18
Plantage lanceolata. + o+ 1 + o+ o+ - + + '8
Leontadon tuberosys . + 1 o+ - &
Herntaria ginbra e S .4
Praspeio attummnale e+ . . . . .. . .+ S
Trifolium Higrescens. S e T
St_zdb-Sdemurherea'
Cerastivn purmitum subsp, glitinosum o .11 1T L 4 T+ =+ 1 4+ 1
Viola kitaibelidna S F .+ + o+ 10
Clinopodium acinps . 2 S + . 8
Draba verna L + %+ 4 3 6
Arterisioten vulgaris
Davcus guttatus. ' S A 2 4 + o+ o
Scolynus hispayicys -+ i 2R S ST, . + 1 . 1
Tyrimmus levcopraphus 1 £ . + 1 + . + + 8
. Pq.femiﬂﬁ recta + 1 4+ 1 + . 5
Sisymbrictéa
Gerantiim cobumbinm + ot o+ o+ e 1y + o+ + + 14
Erodih Ficntaringm + 1 S S g
Bromns squarrosiés . T R S T 6
Pagaveretea rhoedis
Euphorbia exigug LT T e S S S N
Sherardia drvensiz + o+ + o+ 1 + + + + g
Anugallis arverisis T + 1 + g
Sonchus oleraceus + & _ o+ .o+ 4 3 7
Eiphorbia helioscopis L I ;o + 4
Er iph _o'rl)_ia taurinensis e o T 3
Molinio-Arrhenathereteq
Seraptis vomeracen . N . . . N . 5
Hypncﬁae‘risi=mdfmﬁjf N T . . . . . A . .+ 4 I 5
Onanfdo-Rosmaﬁnefea-
C_‘m‘fin_a_cdr)r.'nbo_sﬁ- . .+ i+ ] s+ o+ 11 : 1 1o
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' Relevé number 1 2.3 4 5 6 7 8 9 0 0 36 05 73
Plot size (m?) 25 % Z
Vegetation cover (%) 80 60 80 70 75 60 60 75 60 65 70 70 60 50 & &g 60 2
Lygeo sparti-Stipetea tenacissinige
Aéi_acamptfs papifionacen. R R S S S TS R SR A T &
Anemmone Bortensis 22 2 2 2 1 2 1 1 1 ., 2 12
Other species
Cynodon dactylon S S S BV + o+ 4+ 15
Allian guttatum subsp. sardoum + 1 I+ + o+ + oL+ 4+ F 01
Cerastium lgusticun subsp. rrt_'chog}'num_ 21 + 1 e N i1 9
Silene ftalica L S P + 1 I &
Alkannn tinctarig ML S SRS A SR S &
Haipardia eylindrica . .. P ..+ 3 3
Trifolivrm scabirum _ e S S S S 3

Table 2, Shottened synoptic 1able ol plant communi(ics with Asphodelys ramosis. Thi-original classification indicated by authors is used,
Communitics: 1, Bromo 'ere'cti—'.Ch'rysopogone!m Erylli (Montenegro, new relevésifrom Cemovika podje), 2. Asphodeto-Chrysopogonetum
grvlli (Albania, Fanelli e( al, 2015), 3. Bramo-Chrysopagonetum grylli subass. asphodeletosum microcarpi (Croatia, Horvatié 1934),
4. Ngreissa fazzeltae-Asphodeletum microcarpi (Croalia, Segulia 1.9?0),-5_;_.1\’(1::5550 tuzzettae-Asphodeletum mr’c.f"o;:'a'rpi-(Croati'a,_ Hecimoyi¢
1984), 6 Narcisso raz_:arh'wﬁsp.‘ﬁdefd::m'mr"ﬂm‘arpi {(Croatia, Tasprica et al. 2016), & Asphodelus rkzmosu; communily (Albania, Fanelli ¢t
al. 2015), 8. Charybdide pancratii-Asphodeletun ramosi (ltaly, Biondi of al. 2018), 9, Alkanno tinctoridge-Asphodeletut ramosi. (Italy, Biondi
et al. 2016), 10. Euphorkio characiae-Thapsietitin Larganicae (Haly, Biondi et al. 20L7), 11, Asphodelo ramosi-Feruletum communis. (Italy,
Biondi et al 20716), 12, Asphiodeling futeae-Ferulehon caminunis{laly, Biondi el al. 2018).. '

Plant commnity Y2y 4 s s 17 Ts o T P
Number of relevés VoA R 8w 303 iu o3 5 5 o
Bromo erecti- Chrysepogonefini orylli
Asphodelus ramosus 1190 25 100100 100 100 | 100 100 100 60 100 1g6
Crtisus-spitiescens Ee . 50§
Narcisso tazzettae-Asphodeletrm mictocarpi
Narcissus tazetta, R T B U T T v S B :
Anacamptis papilionacen 94 . -l . ; b . @0, 29
"Chrysepogoiio giylli-Koelerion splendentis ]
‘Carduus hetens subsp, micropterns {4 25 50 50 50 g0 43
Bupleurum veranense | 53 a2 90 67
Centaurca ciistata s[ . \ 13 .
Salvia officinulis [ i : N o
alvia officinaiis b ah 8 _;
chrzqnere.qufa villosae ) 4
Chrysopogon gryllus: 8 100 100 85 . 67. 1 33 ] | . .
Koeleria lobatq 25 6T ¥ 40 67
Plantagoholosteyn # 24 3 33 gs . . . . . .
Eryngiw aniethystisium 8 Se 58 g8 B <N 60 57
Salvia pratengis . 25 33 .sg )
Medicago prostrata 24 . 25 . . -
Festuctt valesiacd . . 33 13
Seseli -mqi:tar_mm--suhsp. tmmasinii i ) . .
Satureja subspicata 35 . . . . . o
Poteritilla heptaphylia subsp. -iustralis . . 8 . -
Doryeniim pL’i:taj)?gvHu_m subsp, germamnicun [ . . 17 .
: e ]
Festuco-Bionietea I
Sanguisorba minor ff_mo_. 2 17 38 . : O . 20
-'Bothrfo_chloa-r'.#c!_mem;tm P29 23 50 100 . ;33
Browtopsis erecta ; 3B ms AR 13 . .
Hippocrepis-comosa | 17 25 !
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Plant community 1 3 4 5 & 7 8 8 10 1 12
Numberof refeves i7 12 8 10 3 3 14 3 3 2 7
Linim tenuifolivm ’ a7 15 8 63 -
Ruta graveolens il . 35 17 7E . . ; 36 ) . . .
Leopoldia cormosa f 18 . i . 70, . . . ; . . 43
Curex caryophitlea b4 25 : 50
Satureja mantana l 25 & . . 33 . . . - .
Ranunculus millefoliatus | 59 . ) . . . . . .oom . 14
Charybdide pancratii-Asphodeletitm ramosi . : i
Carlina coryimbosa 76 30100 83 . . 33 50 - 80 100 29
Asparagus aculifolivs. & 25 30 100 500 LT W00 60 w00 6
Drimin pancratioh . . . ; . . . 100. &7 29 g sy
Anemoiie larfensis 115 : 63 70 . . 64 .. 80 50 57
Asphodeliie futea . . . . . : . 7 ; 60 11
Thapsia pareanica . . . ) . . < 5T . 100 . 100
Eerula-communis . - . . . . . ; . 20 100 100
Hypochaerss radicata el . ; . . P A 29 33
Asphodeline liburnica . L . - . . . 7
Other
Dactylisiglomerata subsp. liispanica - 2 100 88 50 g0 | 93 67 ; . ;
Plantago lanceolata 25 33 1m0 9 A . .7
‘Reichardia picroides - 25 50 75 100 67 . 143 . 40 . 43
Catapodiwn rigidum 6 500 75 88 b 9o | . . ; . .
Crépissancta 82 . - . . . . 43 67 . 106 43
Avena barbata 65 - 33 ap R . 87 . 33 . e 29
Trifolivm scabrym 8235 25 23 850 [e7 | . '
Helichrysim ital icum . 25 75 50 90 67 33 7 : . .
Pafiurus sping-christi 23 83 . . . . . 43 . 100
Olea europaca 17 . _ 43 . - 1o
Pinys halepensis . . . . . LG . 33 30
m 7
{::6 & : S
@ ' Fe
5
- L Moisture 5
- o 5% =l
3 bl : o
¢ 3"% . : IQNutfients
8o b —ppeg. Temperature
2 n
. 1
v Light e >
L LT
h o #,
: ; i e !
-2 -1 0 H 2
NMDS5 1

'Fig. 3. NMDS ordination o[ 4 sphodelus raniosus- dominated communities from the Adriatic region with passively projected ecolagical
-indicator values: Symbols hidicate classification'i into the classes: O - Festuco- Bron'eh_a. A - Artemisictea vidaris, 3 - Charybdido,
‘puncratii-Asphodeleteq tawosi: Numbers indicate centroids of relovés of patticular communitics {see Tab. 2. '
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with abundant grassland species of the class Festuco-
Brométea, whiclyare not present in the second group of edge
communities from Italy. Two. dimensional soliition of (he
NMDS ordination attained a minimun stress of 0.21. The
NMDS ordination ¢learly distinguishes the two. groups
along gradients of nutrients, light and soil reaction. Edge
communities from Italy thrive on more nutrient-rich,
shaded sites (Fig. 3).,

Based on floristic composition and all the comparative

analyses, we-decided 1o c]as_si'f}-*- the studied stands domi- .

nated by Asphodelus Tarosus into the -al'read_y déseribed
grasslandassociation Brome erecti-Chtysopogonetum grylfi,

Discussion

In recent years, several studies on the distiibution and
dyhamics of plant communilies with Asphodelus ramoss
have been performed, especially in thé centraland western
Mediterranean (Biondj et al. 2018, Biondi et al. 2017}, In
contrast, this type of vegetation has been poorly studied in
Montenegro.

The association Bromo erecti-Chrysopogonetum grylli was
described for the first tirme in Croatia (Island of Pag, Horvati¢
1934), with two sabassaciations (Bromo-Chrysopogonetum
&rylli dorycnictosim herbacei and Bromo- Chrysopagonetum
grylii asphodeletosum microca rpi), and classilied in. the
alliance “Chrysopogoneto-Satureion subspicatac Horvat i
Horvati¢ 1934 {recte; Ch rysopogono grylli-Koelerion
splendentis), order “Brometalia crect; By, ‘Bl Subsequently,
Brorirg- Chry&opogonetu?n-gryﬂf rasphodel_efomm_mfcromrpf
was raised by Horvatic (1963) to the rank ofassociation, iith
the name Asphodelo m icrocarpi- Chrysopogonetunt grylli,
‘and included in the order ‘Scorzopero-Chrysopogonetalia
H-i& et Ht (1956) 1958” {recte: Scorzoneretalia villosae). The

association has so far been reported.in Montenegro and.

Albania {éérnjavski- et al, 1949, Fanelli etal: 2015, Had i

ablahovié 2018). In his nomenclaiurdl re\'risiiqn_ of the, order
‘-Scorzoném-1::’:’105;1.'3—__Chrys_op_ogone}ah‘a grylli Horvatié et

Horvat in Horvati¢ 1963, Teszi (2011} considered the asso-
ciations A‘sp!’mddo-C*‘hrj'sopogone_fum grytli-and Bromo-
-Chrysopogonetissi grylli to be valid, while Terzi (2015) later
untted them and reta ined the earlier valid name, Bromo-
—.C‘hrysopqunefum grylli (cf, Theurillat et al-2021).

In Montenegro, Bromo erecti-Chrysapagonetum gyl

wasreported by Blé¢ic and Lakusi¢ (1976) in-the coastal part.

of Montenegro, as well as in the vicinity of Podgorica, and
by Cernjavski et 4l. {1949) and Hadiablahoyié {2018) in the
area-of Skadar Lake. These publications werenot supported
with phytosociclogical studiesand it was 80t possible to make
a compz_irison with.our results from Gemovsko polie, Accord-
ing to-Cernjavski et al. (1949), Bromo-Chrysopogonetiim
&rylli is developed on stony hills with thin soils, while our
researched stands are found in the'lowlands of Cemhovske
polie on deeper alluvial_soil_s_-. According to Cernjavski et af.
(1949) Brom‘o-Chrysopoganemm. gryfli is characterized by
many species of shrub vegetation Palivrisspina-christi, Salvig
officinalis, Rubus ulmifolius, Eupliorbia veneta, H elichrysum
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fm;’imm,__Rz_ts’_cu.é'ac'u?eatus,_ Cyclamen neapolitanum, Arum
italicum, Phlomis friiticosa, Cistus viflosus, Cismssizhf:‘aqfofms,
Nephrodium filiz-mas, Pberiéffmnaqui:mm, etc.) and chas-
mophytic vegetation (Asplenium trichomanes, Edraianthus
tentiifolius, Cardamine glauca, Silene quadridentata, Ceterach
qﬁic’fémr;{m, Seduin dlbum, Moltkeq. petraed, etc} that were
absent from our stands from Cemovska polje. Putther in-
vestigation of the -.asseéiation._'B_ra'mo‘—Ch1_‘;.!50p'ogon_em_m
grylli feported by Cérnjat%ki (1949) is needed to.determine
whether there are differences in relation to our community
from Cemovsko polje.

Fanellietal. (2015) repor__iedﬂspfwdefo—(i‘hrysopogqnemm
grylliin Albania in the Buna River protected landscape and
it shows high similarity with agsociations from Montenegro:
and Croatia. The species Cytisus spinescens, which is a
characterigtic species of the association (Horvatié 1963) is-
not present in stands from Montenegro arid Albania, Stands -
from Monteneg?o are also characterized by an absence of
Species characteristic of dry grasslands of the classes
Festuco-Brometea - Siilvia officinalis and Bromaopsis erecta,

According to Horvati¢ (1934, 1939), the developmentand
distribution of Brono-Chiysopogonetum grylli asphadeletosum
microcarpi-is conditioned by agro-pastoral activities, ie,
moderate grazing: In the case of Cemovsko polje, it isgrazed
particularly by sheep and rarely by cattle. Tritensive and
permanent grazing leads to.degradation of this community,
which is espécially.'ev'ider_l_t'frjom theabsence of Asphodelus
rawtosus from relevés on Rab island (Horvatié 1939). Inten-
sive grazing leads 1o a higher abundance -of shirubs
{Helichrysum italicum, Cytisus spinescens, Euphorbia
spiriosa, Safvia officinalis) (Horvatié 1934); or rideral and
subruderal species (Fanelli et al, 2015). ‘Overgrazed starids-
can be included in the order- Carthametalia lanatae
(Artemisietea vulparisy because of abundant thc_rophyt’e_s‘:
Carthamus lanatus, 'Dasypyru}_n-vr‘ffo.m'm,' Catapodiim

“Figidum, Nigella arvensis, étc, (Fanelli et al, 2015}, Gn the

other hand, stands are abandoned, after which ‘succession
leads to Rhamno-Paliyretim 'Trina_js:t'ié 1996, of are tuined
into mowed grasslands.of the Vitlpio-Lotion Horvati¢ 1963
alliance (Hadziablahovic 24 B).

-In several localitics i Croatia along the Adriatic coast,,
similar vegetation typeswith Asphodelus ramosus kave been
reported, Nareisso tazettac-Asphodeletim microcarpi was
described in Istria (Segulja 1970). The same association was
later reported on the islands of Bobara and ‘Mrkan
{Hecimovié '-1984),-Supetar--{Iasprica and Rus&ic 2013) and
‘Olib (Jasprica et al. 2016). Originally, it was classified itito
Scorzonerion villosge, but was liter roved to Chrysopegono.
§rylli-Koelerion splendentis. Ecological conditions are dif-
ferent to those of Asphodefo'.ra‘mosi'—C-_‘hrysqugbnetwn grylli
and it occurs on deep'skeletoid soils and under theinfluence
of salt spray (Segulja 1969). According to Jasprica et al.
(2016), the association is considered to be the most ther-
mophilolis"g_rassland;_along'.t_he:-e'a'stern Adriatic coast, The
characteristic species of the association are Asphodelus
ramosys, Narcissus tezzeta and Orehis papilionacea.
Thermophilous grasslarnid communities with dominatios of
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Asphodelus ramosus have a distribution along the eastern
Adriatic; influenced by the Mediterranean climate.

:There'-is'a different situation =a'10ng-th'ej Western Adriatic
coast, where Asphodelus m_mos_us-d‘ciminated._communitie_;s
are considered-to be heliophilous fringe and fall-herb veg-
¢tation, which develops after the sbandonment of agro-pas-
toralactivities (Tesei et al, 2020). Comprehensive studies on
heliophilous edge vegetation have been performed in Italy
(Gargano Pentiisula, central part of the Apennines; north-
ern-part of Sardinia) and southern Spain (Biandi ét al, 2016,
2017). Asaresult, a newr class ofedge vegetation Charybdido
Pancratii-Asphodeletea ramosi-was déscribed, focus_ed on
areas with a Mediterranean macrobioclimate (Biondi et-al.
2016, 2017).

The proposal to update the EuroVegChecklist (Mucina
¢t al. 2014} by adding this new class was provisionally re-
jected by the European Vegetation Classification Commit-
tee.of the Europears Vegetation Survey working group of the

International Association of Vegetation Science, due to the:

lack of evidence concerninga clear floristic delimitation of

Charybdidopancratii-Asphodeleten ramosi from Lygeo sparti--

Stipetea tenacissimae and Trifolio-Geranieteq sanguingi
{Biurrunand Willner 2020}, Nonetheless, we can accept the
existence of a new fringe classreplacing Trifolio-Geranieteq
'in the Mediterranean, but we arc of the opinion that Broimo
erecti-Chrysopagonetum grylli clearly represerits grassland
vegelation erroneously classified as fringe ‘vegelation by
Biondi etal. (2016), This is clearly indicated by the numer-
ous species of Festuco-Brometen present:in stands (Tab. 2)
from'eastern Adriatic Asphodelus-dominated COMMUnities,
Frin_ge.t()mmuniti_es-wi_th Asphodelus ramosus from Ttaly,
dueto overgrazing, are dominated by monocotyledons, ma-
Ay of them toxic to animals, while in Montenegro these ar-
casrepresent pastures, Another difference is the prescnee of
shrub species with-higher cover in stands of Charybdida-
Asphadeleter rainasi (ﬁf‘?ﬁ”?_'L{S-_Spl‘ﬂa‘fhrfstfj Olea eyropaea,
Pinus ha!epcrzsf's_), m_is_sin gin grasslands from the eastern
Adriatic,

According to Biond; et al. (2016) the diagnostic species of
the newly described .class are Asphodelus ramosys subsp.
ramosus, A, fistlosus, A. tenuifolius, A. ayardii, Charybidis
pancration, C. maritima, C, glaucophylla; . aphylla, C.
hesperia, Thapsia garganica, Asparagus. acutifolivs,
Onifthogalwn'etmscam subsp. uniliratille, Anemoneiortensis,
Carling corymbosa, Hypochoeris radicata, Iris planifolia, I
Bicapitata, Asphodeting liburnica, A. lutea, Ferida conunnis,
E commiinis subsp. cardonae, F. flavca, F arrigonii.and:
Hermbdactylis tuberosus. The diagnostic species group of
Charybdido-Asphodéleiea should also be revised; since many’
of them are attributed to other vegetation classes {Festiice-
-Brametea, Lygeo. sparti-Stipeteq: fenacissimae, Onoanido-
~Rosmarinetea ekc.) according to I\Iucina ‘et al, {2014),
Asphodelus ramosus, Anemone hortensis, Carling corymbosa
and Hypochoeris radicata, which are considered to be
character species by Biondi ctal. (2016), arz also veryfrequent
in'grassland vegetation of Brosme erecti-Chrysopogonetum.
grylli,
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In'terms of Natura 2000 habitat types (Council Direc-
tive 92/43/EEC on the conservation of natural habitats and
of wild fama.and-ﬂora,__ 1992) there ate differences between
grassfandand fringe.com munities dominated by Asphodelus
ramaosus. Heliophilous Asphodélus. spp: edge communities
in thewestern and central Meditérranean do not represent
any habitats of Eiropean Community interest 4nd 2 pro-
gressiveincréase in Asphodelus spp. cover in grasslandscan

‘result in the disappesrance of grassland habitat types (Tesei

et al. 2020). According to a report of habitat types of
Montenegro important.for the European Union {Petroyi¢
et al. 2019), Bromo erecti-Chtysopogonietim grylli is classi-
fied within the Eagtern 'su’b—M‘editerr_anean dry grassiands
(Scorzoneretalia villosae) habitat type (code 62A0). The
éame'situa_tidn dpplies to Nuarcissa fazeftae-Asphodeletum
microcarpi in Croatia (Jasprica et.al. 2016).

Syntaxonomical scheme:

Based on the analyses performed, the following syntax-
-onomical scheme:is proposed for Asphodelu's ramosus-dom-
indted communities in the Adriatic region.
Festueo-Broineteg Br-Bl. et Tx. ex S0 1947

Scorzoneretalia villosae Kovalevid 1959

Chrysopogonogryili-Koelerion splendentis Horvati¢ 1673

Bromo erecti-Chrysopogonetum grylli Horvatié¢
1934

Narcisso‘-mzéti‘aeﬂ\f»phodefctum_ﬁiic}'afaifpi Segulja
1969

Artemisietea vulgaris Lohmeyer et al. ex von Rochow

Asphodelus ramosus community

Charybdido pancratii-Asphodeletea rarosi Biondi in Biondi
etal, 2016
Asphodeletalia ramosi Biond1 in Biondieta]. 2016
Charybdido pancratii-Asphodelion ramosi Biondi et al,
2016 N
Cha;ybd_ido panCrarii-A.sphodeietu'm'mmosf‘.Biondi
-etal, 2016
Alkanne tinctoriae-Asphodeletum ramosi Biondi
etal. 2016
Euphorbio cliaraciae-Thapsietum garganicae Biondi
etal. 2017
Asphodelo famosi-Ferulion communis Biondi et al. 2016
Asphadefq rantosi-Feruletuin .riornmunf_s.Biondi. et
al. 2016 '
Asphodeline lyteae-Feruletum communis Biondi ot
al. 2016
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Appendix 1: Species present in only 1 or 2 relevés from
emovsko polje in Table 1.

Asparagus acutifolius 17: +; Catapodium rigidum 6: +;

Geraniurm wtolle 2: +; Trifoliym angustifolivum 3: +; Romulea

bulliocodivim 2; 4+ Sonclius asper 10; +; Pyrus amygdaliformis.

3: X Carthamus langtus 6: + Salvia verbenaca 16 +;
Tewcrivm chamaedrys 17. 4 Geranium purpureum 7; 43
Alyssum minus 10 1; Ajuga chamaepitys 12 +, 16 +; Vicia
angustifolia 9: +, Crepis foetida 2: +, 6. +; Tragopogon
porrifolivs 9: +, 11: 1; Bellis perennis 4 4 Parentuceliia
latifolia 14: +, 15 +-Aphanes arversis 8: v, 17 +, Valerianella
rimosa 6 +, & + Km_mt_fa{fm_cgrqb;‘fa 94, 10: 45 S!fpa‘

pulclierrima.3: +, 4 1. Cardamine hirsuta 4: +, 170 vy Linuny

bienne 5: 1, 7. 4 Trifolium cherleri 3: . 3: +; Bromus

madritensis 7; +, 16: +: Trifolium resupinatum 5; Vulpia.

" nyuros 10 + Trigonella Gladiata 1. +; Veronica arvensis 17:
+; Reseda phyteuma 9; +; Bromuys sterilis 11:+; Caleping
irregularis 6+ Bromus hordeaceus 3: +, Orchis ustulata 11
+ Orlaya grandifiora 9: +. Medicago rigidula 5: +, Poa an-
nua 10: +; Hyacinthella dalmatica 5 +; Matihiola incana 15:
L Lactuca viminea 3: +; Aegilops neglecta 11: + Alyssim
alyssoides 7: +; Alyssum campestre 1} 1; Astragalys illyricus
W1 2, Y4: 5 Matricaria chamomilly 13t +; 145 45 Ondsmia
‘echioides 9: 1, 12: 4.

Appendix 2: Relevé dajes (year/month/day) and
cbordinates'(WGSSzl reference system, in decimal
degrees).

1. 2019/04/07, 423968090, 19.3021110; 2. 2019/04/07,
'42.39621610,__. .19.-3'030{150; 3, 2019/04/07, -42.39600_0_.0,
1'9,3_040_000; 4. .2019/0_4}0.7, 42.3978055, '1'9.-'3(_']"488'88; 5.
2019/04/07, 42.3985277, 19.3019638; . 2019/04/07,
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Stefevié, D, Cakovié D, Jovanovié, $.,2014: The urban fldra of
Padgorica (Montenegro, SE Europe)- Annofated checklist,
distribiation atlds, hab'ilats, and. Iife-.forms-, taxonontic, phy-
togeographical and ceological analysis. Ecologica Montene-
grina 4-167 (in Montenegrin).

Terzi, M., 201: N omenclatura] revision [ot the order Scorzonero-
Chrysopogonetalia, Folia Geobolanica 46, 41 1-444.

Terzi, ¥., 2015: Numerical analysis of the order Scorzaneretalia
villosne, Phytocoeniologia 45,1 1-32.

Tesed, G., YOttavio, B, Toderi, Ottaviani, C, Pesaresi; 8., Fran-
cloni, M., Trozzo L., Allegrezza, M., 2020 Resloration strat-
egies for grasslands colonized by Asphodel-doniinant com-
munities. Grassland Sciencei66, 54—63:

Theurillat, j-P., Willner, W, Fcrr'uindcz»Gonzélez,_I"f, Balimang,
H, Carn'i;_. A. Gigant’q D, Mucina, 1. Weber, H., 2021: Tn-
ternitional Code of Phytosociological Nomenclature, 4th
edition: Applied Vegetation Scierice 24, 012497 -

Tichy; L, 2002: JUICE, software for vegetation classification.
[Tournal of Vegetation Science 13, 451453, '

Valks, 0., Venn, $.; Zmihorski, M., Biurrun, 1., Labadessa, R,,
Loos, ], 2018: The challenge of abandonmen for the sustain-
able management of Palacarctic natural and semii-natural
grasslands: Hacquetia 17, 5-16.

42.4001488, 19.3051944; 7. 2019/04/07, 42.4006410,
19,3023280; 8. 2019/04/07, 42,4021899, 19.3049660; 9.
2019/04/07, 42.3880040; 19.2856690; 1. 2019/04/07,
42.3803160, 19.2743840; 11, 2019/04/09, 42.3708888,
19.2303056; 12, 2019/04/09; 42.3728888, 19.2316544; 13,
2019/04/09; -42.3697222, 19.2339166; 14. 2019/04/09,
423705580, 19.2360450; 15. 2019/04/09, 42.3709350,
19:2383990; 16. 2019/04/10, 42.4021370, 19.3210555; 17,

2019/04710, 42.3885277, 19.3110277.

Appendix 3: Relevés from literature sources (name of
the plant community; authors, table-and number of relevés
from original source paper},

1, B?’Oh‘?b—Ckl:}fsopOgoneﬂg‘m gryllisubass. asphodeletosym
microcarpi (Horvatic 1934), Tab, 23, rels. 11416, 18-23,
2. Narcisso tazettae-Asphodeletymi microcarpi (Segulja
1970}, Tab. 2, rels, 1-8;.3. Na?‘cfssoTazeti_‘ae.—Asphade!e’tum
m:‘crba_zrpi-.sﬁbass_, Sisyinbrictosum ojﬁcr_’na'l_is {Heéimovid
1984), Tab, 5, rels. 1-10, 4. quci'_s_sa_faze‘tmeﬂ-sph_odelemm
microcarpi (Jasprica and Rustic 2013), rel. on thepage 128;
5. Asphodelus ramosus.community (Fanellj ¢t al. 207 5}, Tab.
41, rels. 15, 70, 492; 6. Asphodelo-Chrysopogonetum grylli
{Faneilietal.201 5), Tab, 25, rels. 3 1-33; 7. Narcisso tazettae-
Asphodeletum: mricrocarpi (Jasprica et al, 2016}, Tab. 11,
rels. 1-3; 8. Charybdido pancratii-Asphodeletunt ramosi
(Biondietal, 2016, Tab. 1, rels. 1-14; 9, Alkanno tinctoriae-
Asphodeletusi rainosi (Biondi et aj, 2016); Tab. 2, rels. -3
10. Asphodelo ramosi-Feruletum communis (Biondi et al.
20186),. Tab. 3, rels. 1=2; 11. Asphodelino luteae-Ferudetum
communis {(Biondi et al. 2016), Tab, 4,rels. 1-% 12. Euphiorbio.
i;‘-hamti:reiﬂmpsicmm__ garganicae (Biondi et al. 2017), Tab,
6, rels, 1-5,
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A,nﬁeéa:- C'%.y,uemcm Tpr1,.11000 Bearpas, Penytmxa Cp6ija
Ten.; 011 3207400; daxe: 0711 2638818; E-mail: officebu@rect bg.ac.rs

BERE HAVYHHX OBJIACTH Beorpag; 11.12.2018,
BUOTEXHIWYKHX HAVKA 02-08 Bpoj: 61202-5588/2-18

I,

Ha ocnosy wn, 75 cr. 2. 3axona o BrcoxoM ofpasopamy ("CryxGenu THRCHHK
PC", Gpoj: 88/17 1 73/18), un. 48..cr. 5. Tad. 1. Craryra Vumeepsurera y Beorpagy
(“I'naciix Vuusepsurera ¥ Beorpany”, 6poj 201/18), un. 13, cr, 1. Tlpasummka 6
BefinMa HayyHHX offacTH Ha Yhusepaurery y Beorpagy (“I'macnunk Vuusepsurera ¥
Beorpany”, 6poj 134/07, 150109, 158/ 1, 164/11, 165/11, 180/14, 195/16 u 197/17), un.
24.¢er. ). Tam. 1, TlpaBrmmamia O HAYUHY K NIOCTYIRY CTHIAGA 1BAMLA 1 38CHHBARLA PaTHOT
OTHOCE HACTABHNKA YHusepsiiera y Beorpaay (“Tnacrux VEnusepsprera y Be_oipa,ay”,
6poj 200/17) » lpasunanka o MUAHMATTHHM. YCHOBHM2 32 CTHIAmE 3Barha HacTaRyuKa
Ha Yuusepautery y Beorpany (“Tndcusk Yrusepsurera y Beorpany, 6poj 192/16,
195/16, 19717 u 199/1 7), & Ha upexnor WsGopror seha Hosmonprspesnor paxynrera,
Bpoj: 400/2-2/6 01 29.11.2018. ropune, Behe paymunx ofmacm DHoTeXHUUKHX HayKa,
Ha ceannuy oapxanoj 11,12,20 18. romme; roneno je

OAAVKY

BHPA CE np Crernana Ah_nﬁ_y' 3Baibe IOLICHTA Ha YHUREpsuTeTy ¥ Bbeorpagy-
Homonpuepemui tpakyarer 3a yxy Hayqny ofnact Hossonpuspenira Horanuxa,

O6pasnoxeme

Iomonpusperun (akynrer je mawa 18.07.2018. Togune y- muery "Hocaosy!
objasuo XOHKYpC 32 u360p y s3Bame QomerTy 38 YKy HayuHy objlact Homonpuspema

" Goraumka, 3601 notpeda Paxynrers.

Hasernrraj Komucuje 3a UPHIPEMY MIBENITAja O NPHjdRibEHIM RAHAHAATHMA
CTaB/LeH jé Ha YRUR jaBHOCTH Zada 17.10.2018. romme TIpeke orytacue Tabne u cajra
Pagynrera.

29.11.2018. romune, momeno jé omryky o yrepliupamy NPeAOTa A ce Kasuamiar Ap
Ceernana Alinh ‘H3abepe y 3pame gouenra. :

Tlosonpuspemm axynrer jo aana 04.12.2018, TONHBE ROCTABHO YHHBEPZUTETY
Icamnnera_n 3ax71es 2a Haﬁop ¥V 3R3LE HA TPOTIUCAHMM obpacunma.

Yuusepsurer je KOMIUIETHY NOKYMEHTALM]Y Kojy Je AocrasHo daxyarer crapmo
Ha web crpasuny Yuvsepsnrera nana 04.12.2018, TOHHe:




T e et

Behe nayanux ofmactu ‘OnoTexmuknx Hayka, Ha CEOHHLM OAPX4HO] Aada 11,
Aenembpa 2018. rogue. pasmarTpano je _3axTeB'Hoaz,oanBpe;&mr daxynreta u yrapomwio
A2 KAHTUAST HCTIYibABa YCIIOBE Iponucane . 74. u 75, 3akoHa 0 BHCOKOM of5pasopatsy,
. 135, Cratyra YHusepaurera y Beorpany; xao H yenope nponucane Ipasnauuxom o
MHHUMATHAM YCIOBAMA 33 CTHHARES 3B HACTABHHKA Ha Yumepsutery y Beorpany,
na je 0KeTA OJIyRa Kao y 3PSy,

Toyxa o IPEBHOM NeKy:

Hpotus ose OATYKE KaHIVUAAT NIPUjABILEH Ha KOHKYPC MOKE W3jaBHTH
xanby Cemary Yunsepaurera, npexo pakynrera, XKanba ce gocrasma
haxymrery y poxy ox 8 A3H2 ORt AAHA NIOCTABIBAISA DIIVKE,

Hoctagna:
- Daiynrery (2)
~  apxXHBY YHHBeps‘HIe’ra



Biografija doc. dr Svetlane A¢i¢

Svetlana A¢i¢ rodena je 21. marta 1973, godine u Beogradu. Osnovnucgkolu i gimnaziju zavrsila
j€ u Beogradu. Diplomirala je na Bioloskom fakultet Univerziteta u Beogradu, studijska grupa
- Opéta .b.iolo_g’ij_a. Doktorsku disertaciju pod nazivom , Sinekologka i fitocénologka studija
livadske vegetacije Srbije odbranila je na Katedri za Agrobotaniku Instituta za Ratarstvo i
povrtarstvo Poljoprivrednog fakulteta v Beogradu 2018. godine, mentori dr Zora Dajié
Stevanovi¢ i dr Urban Silc.

Zaposlena je v zvanju docenta na Katedri za agrobotaniku Pol_jo_privredn_og fakulteta
Univerziteta u Beogradu od 201 8'godine. Docent dr Svetlana Agic objavila je preko 80-nau¢nih
radova i saopstenja, od &ega je 28'radova objavijeno u medunarodnim &asopisima sa SCI liste:
Koautor je dva praktikuma iz predmeta koji se slufaju na Katedri za agrobotaniku
Poljoprivrednog fakulteta. Utestvovala ie u realizaciji osam medunarodnih i sedam domadih
projekata, finarsiranih od strane Fonda za naukuy, Ministarstva za nauvku i tehnoloski FAZVO],
Ministarstva poljoprivrede, $umarstyva 1 vodoprivrede i Ministarstva  Zivetne sredine. |
prostornog planiranja Republike Srbj je.

Dogent dr Svetlana Adié je autor Vegetacijske baze fitocenoloskih snimaka livadske vegetacije
Stbije. Jedan je od inicijatora formiranja Nacionalne baze fitocenologkil snimaka vegetacije
Stbije koja ima preko 10 000 fitocenoloskih snimaka razligitih tipova vegetacije (livadska
-vegetacija;, hrastove Sume, bukove Sume, ruderalng i korovska vegetacija, moévarna
vegetacija). Vegetacijska baza. je prij avljena u Globalni Inventar Vegetacijskih Baza (GIVD),
Arhivu Evropskih Baza Vegetacije (EVA) i sPlot grupu. Clan je Evropske grupe za prouavanje
traviyaka (EDGG), Evropskog drustva za prougavanje vegetacije (EVS) i Intcmaci'onaﬁlno_g
druStva za proudavanje vegetacije (IAVS), Drustva za lekovito j aromati¢no bilje zemalja

jugoistodne Evrope (AMAPSEEC), Druitva fiziologa Slrb'ije.i Drustva za zagtitu bilja Srbije,



Izabrane reference doc. dr Svetalne Aéi¢ 6):
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Dengler, J., Oldeland, J., Jansen, F., Chytry, M., Ewald, J,, Finckh, M., Gléckler, F., Lopez-Gonzalez, G.,
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417.
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Agi¢, 8., Sile, U., Virbniganin, S., Cupag, §.. Topisirovic, G., Stavretovié, N., Daji¢ Stevanovi¢, Z. (2013):
Grassland communities of Stol mountain {gastern Serbia); Vegetation and environmental relationships.
Arch. Biof, Sci. 85 (1): 211.227.

Acig, 8., Silg, U., Lakusi¢, D., Vukgjigie, 8., Dajic Stevanovic, Z. {2013a); Typification and correction of
syntaxa from the class Meflinio-Arrhenatheretea Tx: 1937 in Serbia. Hacquetia 12 (2):.39-54,

Agic, 8., Sile, U., Jovanovi¢; 8., Kabag, E., Vukojigié, S., Dajié Stevanovié, Z. {2014). Nomenclatural revision
of dry grassland syntaxa of the Central Balkan. Tuexenia 34: 355-390.

Sile, U., Aié, 8., Skvore, Z,, Krstonoi¢, D., Franji¢, J., Daji¢-Stevanovic, Z. (2014): Grassland vegetation of
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Na osnovu &lana 72 stav 2 Zakona o visokom ob‘razovanju
(.Sluzbeni list Crne Gore", br. 44/14, 47115, 40116, 42/17. 71/1 7,
95/18, 3119, 17/19, 47/19, 72/191 74/20 i 104/21) i &lana 32 stav
1 tatka 9 Statuta Univerziteta Crne Gore, Senat Univerziteta
Crne Gore, na sjednici odrzanoj 20.07.2022. godine, donio je

ODLUKU
O IZBORU U ZVANJE

Dr SLADANA KRIVOKAPIC bira se u akademsko zvanje
redovni profesor Univerziteta Crne Gore Botanika na
Prirodno-matematic¢kom fakuitety Univerziteta Crne Gora,
na neodredeno vrijeme.

.. SENAT UNIVERZITETA CRNE GORE
= PREDSJEDNIK

- Prof. dr Viadimir Bozovié, rektor



BIOGRAFIJA

Ime i prezime: Sladana Krivokapié

Datum i mjesto rodenja: 11, 02. 1969., Kdtor, Crna Gora

Nacienalnost: Crnogorska

Adresa: Studijs"i program Biblogija‘ Prirodno-matematisk; fakyltet,
Univerzitet Crne Gore Cetinjski 'pur'bb, 81 000 Pod gorica, Crna Gora

Telefon: + 38220243 816; Fax + 382 20 243 £16
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NAUCNA OBLAST. ISTRAZIVANJA
Fizioloska ckologija -eutroﬁkacija-oba]nih.v'o'd_a; teski metali i antioksidativria zaitita biljaka;
bioloski aktivne materije _J&Skularnih’bﬂjak'il 1 marinskih algi

OBRAZOVANIE

1992 - diplomirala na Odsjeku Za-biologiju (i'straiiv‘aéko-_prjm_';"c':nj'en1' smjer), Prirodno-

matetnatickog fakulteta Univerzifeta u Novoin Sadu '

1998 - magistarski rad pod nazivom » Genericka varijabilnost rezervnil; { finkeionainih
proteinia teiraploidne psenicey odbranila na smjeru »Genetikai oplemenjivanije-
biljaka« Poljoprivredno £ fakulteta u Novom Sady

2006 - doktorsku disertaciju pod nazivom »Diriariiiky bfbmaseﬁfoplmrkonc’z‘_-A—,;z_a
indikatora stepena troficnosti 4 amutrasnjem dijely Bokokotorskog zalivee
odbranila na Prirodrio-matematikoni fakultetu Univerzitets u N ovem Sadu

PROFESIONALNO ANGAZOVANJE 1 USAVRSAVANIA

1992-1993 - saradnik ne predmetu Genetika, Odsjek za biotogiju, Prirodno-matematiki

Fakuitet, Novi Sad
16941999 - Prirodno-matematicki falailtety Podgorici (angaZovana zaizvodenje viezbi na predmetima
Anammija'b'ifj'aka,.Fiz'iologija biljaka i Mariiiska biologija)
1699 - izabrana u zvanje asistenta na Katedri za Botaniku, predmet Fiziologija biljaka
2005 -3 sedmice u Laboratorio Nazionale di'Riferimento perle Biotossine Marine,Ceséhitico, Italy
2006 —izabrana u zvanje docenta za predmete Anatomija biljzka i'Fizio_{ugijé.bi]jakaT
2008.- 2 sedmice, Department of Chemistr’y; University of Osle ( hromatografske tehnike u bioloskim
istraZivanjima) _
2012 - izabrana y zvanje vanredni profesor za predmete Anatomifa i morfologija biljaka i Fiziologija
‘biljaka _
2017-'izabrana U zvanje vanredni profesor za predmete Anatomija‘i morfelogija bi ljaka i F iziologija.
bifjaka (Drim nastavu i 1z sledeéil predmeéta: - na spectjalistickim studijama biologije ~ eksperimentala
biologija i biotehnol ogija: Kurs Taboratdrijskik tehnika; specijalistikim studijaima bio] ogije ~ nastava
biologije: Laboratorijski praktikum; na doktorskin studijama biologije: dio ispita Biodiverzitet vodenih
ekosistema; izborni predmet na specijalistitkim studijama biologije-eksperimntaltia biologijai

‘biotehnologija: Bioloski aktivie'materije biljaka: izbiomni predmet na magistarskiin studijama biofogj e
ekologija: Fatosinteze i primara produkcija, Sekundarni metaboliti marinskih algi; Tedki metali i
antioksidativiia zagtita biljaka, a na doktorskim studi jama biologije: Biolo3ki aktiviie materi je algi,
Toksini maringkih algi) '




U toku dosad_anjeg rada bila sam koordinator Jednog medjunarodno_g'_j dva bi]atcrahmg-p_r_oje_kta, kao i
uéesnik u realizac i vise medunarodnih L nacionalnih naugn- istraziva&kih pro jekata, |

Bila sam mentor dva 'dcktorgnda,_ Cije su doktorske disertacije odbranjenje na Studijékom.pmgramu
Biologija, Prirodnc_)'-matematiéko'g fakulteta, UCG-q.

Autor sam 'skript_e “Bioloski akrivne materije 'biU__aka”'_i koautor pogléwlja"“Phytoplankton- Community and
Trophic State in Bd_l(a-'Koforska Bay” i “Phytobenthos in the Boka Kotors‘kaBay.: State of Knowicd 2e and
Threats” u “The Roka Kotorska Bay E_uvi'mnm'ent"‘,__ Hdb Eny Chen.

Pasjedujen al_(_t'ivno_"zuanje.c':ugle'skog jezika.
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OQDLURKU
Q IZBORU U ZYANJE

Dy DANKA CAKOVIC bira se u akademsko zvanje redovni
profesor Univerziteta Crne Gore iz oblasti Ekologija na
Prirodno-matematickom fakultetu Univerziteta Crne Gore,
na neodredeno vrijeme.

 SENAT UNIVERZITETA CRNE GORE
P AREDSJEDNIS-
Bloatsd

o Prof. dr Viadimir BoZovic, rektor

Univerzitet Crpe Gore Brog fowy | il 2RO T




Kratka biografija Danke Cakovié

Rodena sam 28.08.1977. godine u Titogradu, gdje'sam zavriila osnovnu §kolu i gimnaziju. Skolske
1996/97 godine upisala sam studije Biologije na Prirodno-matemati¢kom fakultetu u Podgorici.
Diplomirala sam oktobra 2000, godine sa prosjenom ocjenom 9,48 i stekla zvanje diplomirani
biolog. Dobitnik sam plakete Univerziteta Crne Gore za najholjeg studenta u oblasti prirodnih
nauka, za Skolsku 1999/2000. godinu; Poslijediplomske studije, smjer Ekologija i geografija
biljaka upisala sam skolske 2000/01. godine na Bioloskom fakultetu Univerziteta u Beogradu.
Magistarsku tezu pod nazivom: “Floristi'ﬁka.smdij a planine_Sutbnnan” odbranila sam 05. 02. 2004,
godine 1 stekla zvanje magistra bioloskih nauka. Zvanje doktora biologkih nauka stekla sam na
Prirodno-matemati¢kom fakultetu (Studijski program Biologija) Univerziteta Crne Gore,
odbranom doktorske teze “Floristicka i vegetacijska studija planinskog masiva Rumije”
17.10.201 1.

UsaviSavanie .k'roz'-'posi ete | saradnje sa medunarodnim institucijamar

Institat za botaniku, Innsbruck — 4 mjeseca (2014/2015/2016/2018/2019) Institut za Botaniku,

Graz ~ 1 mjesec (2010) Univerzitet u Ljubljani, ‘odsjek za Biologiju ~ I mjesec (2009)
Radno iskustvo:

2001. do 2012, - saradnik u nastavi na studijskom programu Biologija. U navedenom periodu bila
sam angazovana na izvodenju nastave iz botanicke grupe predmeta (Ekologija biljaka, Anatomija
1 morfologija biljaka, Sistematika biljaka),

2005. do 2012. — saradnik u nastavi na Poljoprivrednom fakultetu smjer Poljoprivredna
proizvodnja, predmet Botanika,

2007. do 2012, — saradnik v nastavi na Farmaceutskom fakultetu, Botanika

2012. do 2017. ~ profesor (docent) na studijskom programu Biologija i na Farmaceutskom
fakultetn 2017. ‘do danas — vanredni profesor na studijskom programu Biologija i na

Farmaceutskom fakultetu 2016. do dans — rukovodilac Studijskog programa Biologija

Struéni angaZmani:

1. Flora i vegetacija $ireg podrudja Poclgorice

2. IPA (Iimportant Plant Area) projekat

3. Biodiversity (habitats/vegetation) mapping for selected locations in the Coastal area of
Montenegro

4. Studija biodiverziteta obalnog padrudija

5. Katalog Flore Crne Gore (L, 111 HI tom)



6. Monitoring biodiverziteta odabranih lokalitéta u Cinoj Gori

7. Unaprijedenje ekolodke baze za odrzivo Sumarstvo Crnoj Gori

8. Evolucija dvije grupe biljaka iz Crne Gore i susjednih regiona (Balkansko poluostrvo)

9. Studija “Prirodne -vrij_e'dnosti poluostrva Vrmac”

10. Strateska procjena uticaja na Progiam razvoja lovstva

11. Studija zaftite pleninskog masiva Sinjajevine

12 Procjene uticaja na Zivotnu sredinu u razliiting dijelovima Cme Gore

13 Prilog Studiji zagtite Saskog j ezera

14. Prostorni plan posebne namjene za Nacionalni park Skadarsko jezero, voda biologkog tima 15,

""Hydrommpho_logical and Shorezone Functionality Index (SFI) of Skadar lake*

17. Predsjenik Komisija za izradu programa za predmet Biologija Opsta -Gimnazija i
Matematicka gimnazija (predsjednica komisije)

I8. Akeioni plan za biodiverzitet Pod garice

19. Upoznavanje sa ciljevima odrzivog ra zvoja u srednjim $kolama u J ugo-istotnoj Evropi

20. Uspostavljanje NATURA 2000 mreze u Crnoj Gori —ckspert za stanista

21. Kartiranje medunarodno znalajnih stznista na-podrucju NP Skadarske jezero

Dodatne informaci je:
2001. — dobitnik plakete *N ajbolji student Univerziteta Crne Gore u oblasti prirodnih nauka”

Clanstvo u profesionalnim grupama: IUCN  Species Stitvival Commission, International
Association for vegetation Science.

BIBLIOGRAFIJA:

Petrovi¢ D. & Pulevi¢ V.:Botanical Exploration in Crminica A-rea._h Inheritance and F uture,
Compilation of Contributions to the Symposium held in Vir (12-13 July 2002), Virpazar, 2002.
Petrovi¢ D.; Analyses of Mountain Sutorman Flora (Master’s Thesis), Faculty of Biology,
Belgrade, 2003.

Petrovié D.: Chenopodium multifidum & Medicago Carstiensis two new specics for the flora of

Montenegro, Third International Balkan Botanical Congress {Sargjevo), 2003,

Stesevi¢ D. & Petrovié D.: Rare, Endangered and Protected Plants of Mouintain Bjelasica. Depart.
Biol. Univers. Monten. - Centie Biodivers. Mont"enenc‘gro. {Podgorica). Monogr. 1, 2003.

Vuksanovi¢ S. & Petrovié¢ D.: In spite of Prevailing Opinion to the Contrary - Kickxia cirrhosg
{L.) Fritisch Grows on the Balkan Peninsula, XI OPTIMA Meeting, (Belgrade) 2004,



Petrovié D.: A Contribu't_-ion to Knowledge of the. MOUntain'Sutonnan_-Flora, ] Symposium of
Montenegrin Ecologists, (Tivat) 2004,

Petrovié D. & Vuksanovié S.: A contribution fo the Knowledge of District of Uleinj Flota, 15
Symposium of Montenegrin Ecologists, {Tivat) 2004.

Petrovié, D.: IPAs In Motitenegro. In: Anderson, S, Kugik, T., Radford, E. (Eds) Important Plant
Areas in Central and Eastern Europe — Priority Sites for Plant Conservation, 74 — 75, Plantlife
International, UK. 2005,

Petrovié¢ D, Vuksanovi¢ S., Bozovié M.: C}pr:})edium calceolus L. - New finding i Montenegro.
11 International. Symposium of the Ecologists of the Republic of Montenegro, (Kotor) 2006.

Petrovié D, Ojdanié M, Malidsan D- Bilogy for 8 grade of elementary school, 2007, Agency for
books, Ministery of Education and Seiénce,

Mal ijd;‘féan_; D, Petrovié, b, Ojdanié, M., Workbock for Bila gy for 8™ grade of elementary school,
2007. Agency foi books, Ministery of Education and Sci ence.

Petrovié, D, IPAs in Montenegro a progress report, 5 European Conference on the Conservation
-of Wild Plants in Europe. (Cluj Napoca) 2007:, Romania.

Vuksanovi¢ S, Petrovié D: The flora and vegetation of Salt works in Uleinj. Natura Montenegrina
6, (Podgorica) 2007,

Petrovié D, MalidZan D: Bilogy for 9 grade of elementary school, 2008. Agency for books,
Ministery of Edu¢ation and Science.

Malidzan, D., Petrovié, D.: Workbook for Bilogy for 9" grade of elementary school, 2008. Agency
for books; Ministery of Educition and Science.

Petrovi¢, D, Stedevié, D, Vuksanovig, S: Materials. for the Red Book .of Montenegro. Nafura
Montenegtina 7, (Podgorica) 2008.

Stesevié, D, , Petrovié, D, Vuksanovié, S., B ubanja, N., Bibez‘dii'_é, V.1 Contribution to the vascular
flota of Montenegro (Supplementum to the Materia] for vasculai flora of Montenegro). Natura
Moftitenegrina 7, (Podgorica) 2008.

_Petrovié, D: Important Plant Area country reports — Montenegro. In: Radford, E., 0dé, B. (Eds.)
Conserving Important plant. Areas:. Investing in the green gold of South East Europe, 55-62.
Plantlife International, UK. 2009,

Petrovié, D. {ed): Vazna biljna stanista Cmoj Gori (IPA projékat_._): 1-80. .chladino..udru'ienj e
“Zeleha Gora”, 2009.

Petrovi¢, D., SteSevié, D.: Matenals for the red book of vaskular flora of Montenegro (second
contribution). Biologica Nyssana, 1 (1-2). Deécember 2010: 27— 34, Nis.



Petrovi¢, D., Stesevic, p.. Reports 151 ~ 153, PP 431 - 433 in: Viadimiroy, V., Dane, F,
'Stcvanovi'é?. V., Tan, K. (ed): New chorological datg for the Balkars, | 4. Phytologia Balcanica 16
(3): 415 445, Sofia, 2010,

SteSevié, D, Pe‘trovié',.D.:-Prelim’_inary list of plant invaders in Mon tenegro. Biologyca Nyssana,
[(1~2): 35 - 42, Nis, 2010,

P’etrnvié,_.D.: Rosacege (Rubus), - Tn: Kurtto, AT, Weber, H. E., Lampinen_,- R. & Sennik’ov,_ A N.
(eds.) Atlas Florae Europaese, Distribution of Vasey[ar Plants in Europe, 15 (Distribution of the
vascular plants in.Montené;gl'b). Helsinki University Printing House, 2010, 362 pp.

Petrovi¢, D, Steée.vi_é, D.: New data op the distribution. of Micromerig cristata (Ham_pe) Griseh.
and Stepiorhanmphys tuberosys (Jacq.) Grossh, moving of the westernmogt limit of distribution

Petrovié, D,, '_I_—I_adz“iablahovié, S., Vuksanovig, S., Magig, V., Lakasig, D, (2012} -Catalqgue of

habitat typest of EU importance of Mon‘tenegr_o,_ .Podgonca—Beograd, 2012,

Cakovié, D, Stesevig; D, Ikovié, V. Kneievié,.M., Latinovi¢, N.» Contribution to the knowledge

Stefevi¢, D, Cakovié, D, (2013): Contribution to the alien flora of Montenegro and
Supplementum to the Prelim‘inaly list of plant invaders, Biologica'N-yssana 4(1-2): 1-7, Nis 2013.

Stesevié, D, Cakovi¢, D,: Katalog vaskulame flore Crne Gore, TomI: | - 3'63_-? CANU, Podgorica,
2013..

focus on Ambrosia artemisifolia. Prbceeding_s from the g4t E_S'E_NIASZ_ Workshop: International
Workshop on 1AS in. Agricultural and Non-Agricultural Areas in ESENIAS Region, 16-17



Stesevié, D., Risti¢, M., Nikoli¢, V., Nedovi¢, M., Cakovié, D., Satovié, Z:: Chemotype diversity
of indigenous Dalmatian- Sage (Salvia (_)ﬁ'z'cinﬂ?i;s" L.) populations in-Montenegro. Chemistry &
Biodiversity, Vol. 11: 101 -114, Ziirich, 2014. (SCI)

Cakovi¢, D., Stefevie, D.. Vuksanovié, S., Kit, T.. Colchicum cupanii Guss.. Subsp.
Glossophyllum (Heldr.) Rouy, Datura innoxia Mill. And Eclipta Srostrate (L.} L., new floristic
records in Montenegro and western Balkan, Acta Botanica Croatica, 73, Zagreb, 2014, (SCI)

Cakovié, D.: Rosaceae taxa (Amelanchier, Aronia, Chaenomeles, Cotoneaster, Cratacgus,
Cydonia, Eriobotrya, Malus, Mespilus, Prunus, Pyracantha and Pyrus) — Distribution of the
wvascular plants-in Montenegro). - In: Kurtto, A., Weber, H. E., Lampinen, R. & Sennikov, A. N.
(eds.) Atlas Florae Europaeae. Distribution of Vascular Plants in Europe 15 (ISBN 978-951- 9108-
16-2) Helsinki University Printing House

Stegevi¢, D., Cakovié, D., Jovanovié, S.: The Urban Flora Of Podgorica (Montenegro, SE
Europe): Annotated checklist, distribution atlas, habitats. and life-formis, taxonomic,
phytogeographical and ecological analysis. Ecologica Montenegrina: 1 — 171, Podgorica, 2014,

Cakovié, D., Stesevié, D., Schénswetter, P: & Frajman, B (2015): How many taxa?
Spatiotemporal evolution and. taxonomy of Amphoricaipos (Asteraceae, Carduoidea¢) on the
Balkan Peninsula. Organismis Diversity & Evolution (ISSN 1439-6092) (SCI)

Gazdi¢, M., Pejovié, 8., Gazdié, I, Perovié, M., Cakovié, D.: Floristic composition and ecologycal
analysis of the mixed forests (beech, fir, spruce) in the management unit ,,Bjelasica® (Bjelasica
mt., Montenegro). Agriculture & Forestry, Vol 62 (3): 207 — 221, Podgorica; 2016.

Sile, U., Cakovié, D., Kuzmig, F., Stesevié, D.: Trampling impact of vegetation of embryonic-and
stabilised sand dunes in Montenegro. Journal of coastal conservation (published online, November
2016). (SCI)

Barina;, Z., Cakevié, D., Pifko, D., Schénswetier, P., Somogyi, G. & Frajman, B (2017):
Phylogenetic- relationships, biogeography and taxonomic revision of European taxa of
Gvmnospermium (Berberidaceas). Botanical Journal of the Linnean Society, 184: 298 —311. (SCI)

Cakovi¢, D., Stefevié, D., Schonswetter, P. & Frajman, B (2017): Long neglected diversity in the
Accursed Mountains of northern Albania: Cerastium hekiravense is genetically and
morphologically divergent from C. dinaricum. Plant Systematics and Evolittion, published online
30 August 2017, (SCI) |

Vulevié, A., Dragitevié, S., Cakovié, B. (2017): Two moss species from Mt Durmitor new to the
bryophyte flora of Montenegro. Acta Bot.Croat. 76(2): 196-199. (SCI)




Dragiéevi¢, S., Vulevié, A, Cakovit, D. (2017): A rare liverwort in the Mediterranean area,
Crossocalyx helleriarius (Nees ex Lindenb.) Meyl., newly recorded for Montenegro. Cryptogamie,
Bryologie 38 (3):275 — 280.(SCI)

Terzi, M., Jasprica, N., Cakovi¢, D. (201 7): Xerothermic chasmophytic vegetation of the central
Mediterranean Basin: A nomenclatiiral revision, Phytocoenologia Vol. 47 (2017), Issue 4, 365
383. (SCI)

Ste§evié, D., Lukovi¢, M., Cakovié, D., Bubanja, N., Ru%i¢, N., Sile, U. (2018): Alien species in
sand dune plant communities on Velika plaza in Ulcinj {Montenegro). Periodiciirn Biologorum
119(4): 239-249. (SCI)

Sile, U., Kuzii¢, F., Cakevié, D., Stesevié, D. (2018): Beach litter along various sand dune
habitats in the southern Adriatic (E Mediterrancan). Marine Pollution Bulletin 128:353-360. (SCI)

V. Kolar¢ik, V. Kocova, D. Cakovié, T. Kaémérova, J. Piovér, and P. Martonfi (2018); Nuclear
genome size variation in the allopolyploid Onosma arenaria — Q. pseudoarenaria species. group:
methodological issues and revised data. Botany, 96: 397-410, '

Milan Gazdi¢, Albert Reif, Milan KneZevié, Danka Petrovié, Marko Stojanovié & Klara Dolos
(2018): Diversity and ecological differentiation of mixed forest in northern Montenegro (M.
Bijelasica) with reference to European classification. Tuéxenia 38: 135-154. (SCD

Massimo- Terzi, Nenad Jasprica, Danka Cakovié, Romeo di Pietro: Revision of the central
.MEd'iterran‘ean xerothermie cliff vegetation. Applied Vegetation Science, 2 1(3): 514-532. (8CI)

Urban Sile, Danijela Stegevig, Andrej Rozman, Danka Cakovié, and Filip Ktizmié (201_9): Alien
Species and the Impacton Sand Dunes Along the NE Adriatic Coas; C. Makowski, C. W. Finkl
(eds.), Impacts of Invasive Species.on Coastal Environments, Coastal Research Library 29.

Ramirez, K., Snoek, B., Koorem, K., Geisen, S., Bloem, J., Ten Hooven, F., Kostenko, O., Krigas,
N., Manrubia, M., Cakovi¢, D., van Raaij, D., Tsiafouli, M., Vres, B., Celik, T., Weser, C.,
Wilschut, R., van der Putten, W. (2019): Range-expansion effects on the belowground plant
microbiome. Nature ecology and evolution 3: 604-611. (SCI)

Rutger A. Wilschut, Stefan Geisen, Henk Martens, Olga. Kostenko, Matias de-Hollander, Freddy
C. teit Hooven, Carolin Weser, L. Basten Snoek, Janneke Bloem, Danka Cakovi¢, Tatjana C-’el’ik-,
Kadri Koorem, Nikos Krigas; Marta Manrubia, Kelly S. Ramirez, Maria A. Tsiafouli, Branko.
Vre'é, Wim H, van der Putten (201'-9)': Latitudinal variation in soil nematode communities under
climate warming-related range-expanding and native plants. Global Change Biology, 25(8): 2714-
2726. (SCI)
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~ SKLEP
O PREDCASN] IZVOLITVI V NAZIV ZNANSTVENI SVETNIK

Dr. Urban '§'ilc,'zap_oslcn na Bioleskem ingtitumy Jovana Hadija ZRC SAZU, se predéasng
izvoli v haziy znanstveni svetnik:
Lzvolitev je trajna in velja od 19, januarja 2017 dalje.

Obrazley itev:

Predsednik Z_-_n'anstvene_ga sveta ZRC SAZU:

?I/Jzﬁtgr




Urban Silc, born 13,7.1970

EDUCATION:

B.S., University-of Ljubljana (1996},
MSc, University of Ljubljana {2000),
Ph.D., University of Ljubijana {2003).

ACADEMIC TITLE:

Scientific Advisor (2017, ZRC SAZUY), |
Assistant professor (2015, University of Primorska)

EMPLOYMENT:

Jovan Hadii institute of Biology ZRC SAZU (since 1996}

= BC Naklo (since 2014, add. 20%).

ADMINISTRATIVE RESPONSIBILITIES:

Head of Institute of Biology ZRC SAZU (2018-)

secretary general of Easternalpine-Dinaric Society for Vegetation Science {2001-2005),
founding co-editor {2002-2005) and Editor-in-Chief {2006-) of scientific journal Hacquetia
(Ljubljana),

editor of journal Phyton (Graz), member of editorial board of journals Tuexenia and

Phytocoenologia

vice president and president of Scientific Couricil of Jovan Hadi Institute of Biology ZRC
SAZU,

member of Council EVA (European Vegetation Survey) and EVCC {European Vegetation
Classification Committee).

RESEARCH PROJECTS ~ LEADING:

Blodiversity of weed flora and vegetation and changes of agroecosystem (bilatera! project
Slovenia and Serbia and Montenegro) - leading researcher '

- Biediversity Multivariate analysis of biodiversity and quality of grassiands in-west Balkans as
basis for sustainable management (bilateral project Slovenia and Serbia and Montenegro) -
leading researcher: '

Psammophytic vegetation of Montenegro and its conservation {hilateral project Slovenia and
Montenegro) - leading researcher

Grassiand vegetation along climatic gradient on NW Balkan Peninsuia (bilateral project.
Slovenia and Croatia}-leading researcher.

Mapping of non-forest hahitat types for areas '§e'ntje_rnej-G0rjanci and Blos¢ica - leading
researcher

Survey of animal and. plant species, their habitats.and mapping of habitat types with special
attention.on European important species, ecologically important areas, special conservation
areas, protected areas and natural values on area from middle to lower Sava river (between
HE Medvode and HE Vrhovo} — leader of project

Rufford grant {2013-2034) Conservation of halophytic vegetation in coastal lagoons in
Albania ~ leader of project _

The design of monitoring of the conservation status of minor Natura 2000 forest-habitat
types in Slovenia ~ Target-research-project (2015-2017) - leader of project

RESEARCH PROIECTS ~ COOPERATION:

research program Flora, fauna and vegetation of Siovenia and neighbouring countries (1999-
2008},



- research program Gradients and biodiversity— ARRS P1-0236 {2008-},
- LJUBA- people for Barje (EEA Grants — 2015-2016)

- Vegetation and hydrology of Ljubljansko barje in the past, present and future - a
consequence of successjon, human impact or climatic fluctuations?

- research projects: Natural stands of farch ifi Slevenia, infiuence of former management of
'!andscape on recent forest vegetation, Military firing ranges as risk for environment with
special emphasis on ecological sanation of military range Podek,-Research of population
genetics and site characteristics of autochtonous black poplar (P. nigra L.} on large ffooded
areas and directions for-its canservation, Devetopment of system.of monitoring of genetic
diversity in natural and endangered.ha bitats, B’io’diver’s‘ify of Posocje and pature conservation
‘applications for Natura 2000 areas, Estimation of influence of military range Krivolak on
environment with purpose of its sanation, Kras-biodiversity, reforestation and nature.
conservation, Succession of birch forests in SE Siovenia.

- FP 5 AQUADPT- Strategic tools to support adaptive, integrated water resource management
under changing utilisation conditions at catchment tevel: Aco-evolutionary approach, FP 7
BIOMOT- MOTivational strength of ecosystem services and alternative ways to express the
value of BlOdiversity, LIUBA — ljudje za barje (EEA grants ~ 2015-2016)

- applicative projects: mapping projects (areas Kras, §entje’rnej-Gor}a_nci-, Blogica, Mirna, lower
and-middle Sava river} and impact assessment on environment {Lipica}

MENTORSHIP:.

~Svetlana Ati¢, Agricultural faculty, University.of Belgrade, Serbia— Ph.D, — finished 2018

- Milica Petrovié, Agricultural faculty, University of Belgrade, Serbia — Ph.D. — finished 2019

- Filip Kiizmig, Biotechical faculty, University of Liublfana, Slovenia — Ph.D. student

- Milica Stanigié-Vujadié, Facufty.of'Sc'ience:.'_and:M_athematics_, University of Montenegro, Montenegro.
~ Ph.D. student '

- diploma thesis BC Nakio (6)- supervisor

TEACHING:

-lecturer of 2 courses: Biodiversity evaluation and Ecosystem equilibrium (Higher Vocaticnal College
for Nature Conservation, Biotechnical Centre Naklo)

- lecturer of course: Ecology of terrestrial ecosystems {master study Nature conservation, University
of Primorska)

SELECTED RESEARCH PROJECTS AN D RESULTS:

The design of monitoring of the conservetion status of minor Natura 2000 forest habitat types in
Slovenia

We researched distribution of minor Natura 2000 forest habitat types by existing data, field mapping
and modelling. For all researched habitat types we extracted characteristic species ‘and ecological
conditions. Thrjough:-comparis"on of similar projects abroad and aur resuits we made a proposat of
monitoring approach of minor forest habitat types that Slovenia must implement according to the
Article 17 of the Hahitats Directive

Psammophytic vegetation of Montenegro and its conservation

We researched vegetation of Velike plaza in Montenegro and anthropo_geneous influence on
vegetation changes, We detected land-use change s since 1950, Using transect method we sampled
alien plant species in differ‘enjt_'habit_at_.tvpes and changes of zonation of plant communities due to
human impact. We researched impact of alien species on changes of plant communities species
composition, their species and phylogenetic diversity and changes in plant functional traits.
Trampling impact on embryonal and stabilized dunes was studied. We sampled distribution and
source of macro plastic litter in different habitat types:along the beach.



Biodiversity: patterns, processes, predictions and canservation
Using large datasets. of vegetation data we were invdived in several macroecological ‘studies of
various vegetation types on continental fevel:

- Alien plarit species.in European forests (Wagner et al. 2017),

- Floodplain forest of Europe (Doudz et al. 2016),

- Vegetation of fens and mires in Elrope.(Peterka at al. 2'0_1_?)_,

- Vegetation of hay meadows in Balkans (Silc et al. 2014),

- Classification of vegetation of European and Mediterranean sand dunes’ {(Marceno et al.
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KERATKA BIOGRAFIJA PROF., DR DANIJELE STESEVIC

LICNI PODACI

Rodena sam 16.07.1976. godine u Titogradu, gdje sam zaveiila osnovnu Skolu »Save Pejanovide i
srednju $kolu gimnaziju »Slobodan Skerovié.

PODACI O VISOKOM OBRAZOVANJU

Skolske 1994/95 godine upisala san studije Biologije na Prirodno-matemati¢kom fakultew t
Podgorici, gdjc sam diplomirala- 6. 10, 1098, godine sa prosjeénom ocjenom 9,45 | stekla zvanje
diplomirani biolog.

Postijediplomske studije upisala sam §kolske 1998/99. godine na Bioloskom fakultetu Univerzitera:
u Beogradu (smjer: Ekologija i geografija biljaka) i zaveSila ih sa prosjetnom ocjénom 1. Magistarsku
tezu pod nazivom: “Flora kradkih polja u Piperskor kraju Crne Gore” odbranila sam 15. {15, 200).
godiné i stekla zvanje magistra biologkih nauka.

Doktorsku disertaciju pod nazivom: “-Ekoloéka—ﬁ'togcbgrafska- analiza flore Sireg urbanog:
podruéja ‘Podgorice”, odbranila sam 24. 06. 2009, godine, na Bioloskom fakultetu Usniverziteia a
Beogtadu 1 stekla. zvanje doktora biolofkih nauka. Rjesenje o puznavanju Uvjerenja o stecenom
nauénom stepeni Doktora biologkih nauka izdato mi je od strane Ministaistvo Nauke i Prosviete 26.

10L 20609, _godj'ne.
PODACI O RADNIM MJESTIMAIIZBORIMA U AKADEMSKAZVANJA

Od 1999. godine zasnovala sam radni odnos na Prirodno-matematiékom falultetu u Podgori'ci'
(Studijski program Biologija), gdje sam januara 1999, godine izabrana u zvanje asistenta. U toku svog
desetogodidnjeg staza asistirala sam u labotatorijskim viezbama na predmetima: _dnatamiia bifjaka,
Ekologija biljaka, Fkologiia Sivatina, Sistematita i filagenija visih biljaka; Linnologija, Sistematika 7 filogenija nisih
bilakea, Biolggita mora, Botanika fia akademskim studijskim programima Biljna proizvodnia i Farmacija.

N Zvanje docenta na Prirodno-matematckom fakultetiz u Podgorici (predmetl Sistematita
JHogeniju visth biffaka I IT, na studijskom programu Biologija i Botanika, na studijskom progranmu Biljna
proizvodnja) stekla- sam 27.05.2010. godine. Skolskih 2010/2011 i 2011 /2012, godine bila . sam
angazovana kao predavad Betanike na Farmaceutskoin fakulretu. Od $kolske 2012/2013 dr¥im dio
predavanja iz “Bioloskih zbirki” koje se shusaju na specijalistickim studifama, na studisikom programu
Biologija. Od izbota u zvanje docenta, nastavila sam da dr¥im viezbe na predmetima Sistematifen i filygeniia
21sih biljaka 11 11, na studfjskom programu Biologija,

Zavanje vadrednog profesora nia Prifodne-matematickom fakultetu u Podgorici {predmet
Sistematika | filogenifa visih bifjaka I I, na studijském programu Biologija i Botunika, na. studijskom
programu Bilina profzvodnja) stekla sam 2:.06.2015. godine.
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