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Centaurea ozrenii (Asteraceae) — a new local endemic and extremely rare

species from Mt. Ozren near Sjenica in Serbia

Uros BUZUROVIC'1®, Gordana Tomovic2®

Maja Lazarevic?®, Snezana Draci¢evics® and Marjan NIKETI

ABSTRACT:

A new species of Centaurea sect. Acrocentron (Asteraceae) was found on the
Ozren mountain in southwestern Serbia near Sjenica and named as Centaurea
ozrenii. It inhabits xerophilous and steppe-like habitats, on ultramafic geological
substrate. Morphologically, it is close to C. calocephala, C. chrysolepis, C.
orientalis, C. murbeckii, C. kotschyana and the recently described C. zlatiborensis.
The most distinctive morphological features of the new species are undivided to
simply pinnatisect (non lyrate) subglabrous leaves, with linear segments, upper
leaves with an aristate apex and cream coloured to pale yellow florets of which
the outer are much longer than the inner ones. The phyllaries are intermediate
in relation to C. calocephala and C. kotschyana. The chromosome number of the
new species is 2n = 22. Thorough field investigations confirmed the presence of
C. ozrenii only at this localized site on Mt. Ozren with a population of 13 clusters
of individuals with 23-52 flowering stems in an area of about 50 m*. Applying
the IUCN Red List categories and criteria to the available data categorised C.
ozrenii as a Critically Endangered (CR) species.
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INTRODUCTION

The genus Centaurea L. belongs to the family Asteraceae
and includes about 750 species (HELLwIG 2004; POWO
2024), making it the largest genus in this family and
one of the taxonomically most complex genera due to
the great variability of morphological characteristics
(ROMASCHENKO et al. 2004; BANCHEVA & GREILHUBER
2006). It is distributed in Europe, the Mediterranean

region and SW Asia (SusanNa & GARcCIA-JacAs 2007;
L6pEZ et al. 2011), with most species occurring in the
Mediterranean and Irano-Turanian region (SUSANNA
& GARCIA-JACAS 2007; HiLpoLD et al. 2014). To date,
ca. 150 species have been recorded on the Balkan
Peninsula (SiLjAK-YAKOVLEV 2005), many of which are
endemic (Tomovi¢ et al. 2014; NovakoviC et al. 2018;
BoGDANOVIC et al. 2022). The 32 species are listed in the
floraof Serbia (GAj1¢ 1975; RANPELOVIC & STAMENKOVIC
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1986), including eleven representatives of one of the
largest sections of the genus Centaurea sect. Acrocentron
(Cass.) DC (FonT et al. 2009): C. calocephala Willd. (= C.
atropurpurea Waldst. & Kit., non Olivier), C. chrysolepis
Vis., C. kotschyana Heuft., C. finazzeri Adamovi¢, C.
kosaninii Hayek, C. melanocephala Panci¢, C. ognjanoffii
Urum., C. orientalis L., C. salonitana Vis., C. scabiosa L.
and C. zlatiborensis Zlatkovi¢, Novakovi¢ & Janackovié
(FonT et al. 2009; NovAKoVIC et al. 2018). The involucre
and the involucral bracts are the most important
morphological characteristics used to distinguish closely
related species in the sect. Acrocentron (RAHIMINEJAD
et al. 2010; FERRER-GALLEGO et al. 2017). The basic
chromosome number of the section is x = 10 (BANCHEVA
& GREILHUBER 2006; HiLpoLD et al. 2014; SILJAK-
YAKOVLEV 2022), while x = 11 has also been found in
some species (HILPOLD et al. 2014; SILJAK-YAKOVLEV
2022).

During the field work for the implementation of the
bilateral project between Serbia and Montenegro “Flora
and vegetation on ultramafics (serpentinites) as a basis
for expanding the national lists of plants and habitats
in Montenegro and Serbia, with special reference to
the bioaccumulation potential of individual plants for
phytoremediation”, we found a small and geographically
restricted population of an unusual yellow-flowered

Fig. 1. The diagnostic features of
Centaurea ozrenii - A) habitus; B)
leaves; C) inflorescence; D) immature
capitulum; E) phyllaries and F)
achenes. Ratios: A-D - 1 cm, E-F - 1
mm. Ilustration by PhD Rastko Ajti¢
based on type material.

Centaurea from the section Acrocentron in ultramafic,
xerophilous, steppe-like grasslands on Mt. Ozren in
southwestern Serbia. Since the plant from Mt. Ozren
shows obvious morphological differences from the
other taxa of the section, we assumed that it deserves
the rank of a new species. Therefore, the main aim of
this work is to compare and describe the plant and to
indicate its distribution and ecology, chromosome
number, conservation measures and an identification
key of closely related Centaurea species of the section
Acrocentron in Serbia.

MATERIALS AND METHODS

The specimens of the new species were collected during
field investigations in June 2019. The plant samples
(basal and upper leaves, involucral bracts and achenes
- one from each specimen) of ten individuals were
collected, scanned and measured using Digimizer
Image Analysis Software (MedCalc Software, Belgium).
Two morphological traits, the plant height and capitula
width, were measured in the field. The plant height was
measured with a ruler, while the width of the capitula
was measured using a vernier. For the morphological
comparison, the plant material of morphologically
closely related taxa (C. calocephala, C. kotschyana, C.
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Fig. 2. Centaurea ozrenii — A) habitus; B) leaves; C) inflorescence; D) phyllaries and E) achenes. Photo M. Niketi¢ (A-C) and U.
Buzurovi¢ (D-E).

chrysolepis and C. orientalis) from the BEO herbarium
and data from NovakovIC et al. (2018) were used. The
voucher specimens of C. ozrenii were deposited in the
BEO and BEOU. The herbarium acronyms are according
to THIERS (2024). For the phytocenological relevés we
used the methods proposed by BRAUN-BLANQUET (1964).

To determine the chromosome number, the root
tips from germinated seeds were pretreated with
0.002M 8-hydroxyquinoleine for 3.5 h at 8°C, fixed in
freshly prepared Carnoy’s fixative for 48 h at 4°C, then
hydrolised in 1N HCl at 60°C for 11 minutes, and finally
stained in Shiff’s reagent for 2 h at room temperature
(FEULGEN & ROSSENBECK 1924). Squashing was carried
out in a drop of acetic carmin. A minimum of 100 cells
from 10 microscopic slides were examined under a Leica
DMLS light microscope and photographed using a Leica
DCF 295 camera.

RESULTS

Taxonomic treatment

Centaurea ozrenii Niketi¢, Tomovi¢ & Buzurovié, sp.
nov. (Figs. 1 & 2)

Type. Serbia: southwestern Serbia, Mt. Ozren, Revusa,
UTM DNO8, ultramafic soil, 1597 m, pastures, 29

June 2019, coll. M. Niketi¢, G. Tomovi¢, K. Jakovljevi¢
(holotype: BEOU 18033, isotype: BEO 101521).

Description. A perennial rhizomatous caespitose plant
with single to mostly several stems; stem erect, (14-)
19-37(-50) cm high, always simple, sparcely (rarely
densely) arachnoid-lanate in the upper part. Outer
basal leaves undivided (remotely serrate, rarely entire),
linear to linear-lanceolate, 8-16 x 0.4-1 cm; inner basal
leaves simply pinnatisect (non lyrate-pinnatisect, rarely
undivided) with (1-)2-3(-5) linear, acuminate lateral
segments on each side (often very abbreviated) and
remotely serrate, acute terminal segment, 3-4(-5) mm
wide and much longer than the lateral segments; all the
basal leaves crowded in (pseudo)rosettes. Cauline leaves
3.5-7 cm long, gradually decreasing in size up the stem,
always simply pinnatisect with (2-)3-5(-6) linear, aristate
lateral segments on each side and entire, aristate to
mucronate terminal segment, usually much longer than
the lateral segments; uppermost leaves reduced to linear
scarious and pectinate scales. All the leaves somewhat
fleshy, subglabrous with sparse arachnoid-lanate hairs
at the margin or in the axils. Capitula solitary, globose,
1.5-2.3 cm wide. Outer phyllaries broadly triangular to
rarely ovate, acute, 14-18 mm long, 9.5-11.8 mm wide;
inner phyllaries spathulate 20.6-25.3 mm long, 5-8.3 mm
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Fig. 3. The habitat of Centaurea ozrenii on Mt. Ozren. Photo U.
Buzurovic.

wide. Appendages triangular to broadly triangular, acute,
dark brown completely covering the phyllaries, 4-5.5 mm
wide, especially in inner phyllaries scabrous pubescent;
fimbriae (13-)15-18(-20) on each side, 3-6.5 mm long,
arising gradually from appendages, unevenly distributed,
arched, silvery to brownish, shortly scabrous ciliate.
Achenes blackish, pubescent or rarely glabrous, 4.5-6
mm long; pappus 6-9 mm long, greyish, becoming dark
purplish. Corollas cream to pale yellow, the outer florets
radiate, (27-)34-37 mm, much longer than the inner ones.
Etymology. The specific epithet “ozrenii” refers to Mt.
Ozren near Sjenica, where the species was found. This is
the only known locality of the species.

Phenology. Flowering in June (-July) and fruiting in
July.

Distribution and ecology. This species grows in a single
micro locality on ultramafic (serpentinized harzburgite)
geological substrate, which was confirmed as the only
habitat by a comprehensive and multi-year survey both
of Mt. Ozren as well as other mountains in southwestern
Serbia. It inhabits dry grasslands on deep soils over
ultramafic bedrocks (Chrysopogono-Danthonion calycinae
Koji¢ 1959, Brachypodietalia pinnati Korneck 1974 - Fig.3,
Relevé 1 in Supplementary Table 1) and xerophilous and
steppe-likehabitats ofthe Balkan ultramaficopenbedrocks
on shallow soils (Potentillion visianii Ritter-Studnic¢ka
1970, Halacsyetalia sendtneri Ritter-Studnicka 1970 -
Relevé 2 in Supplementary Table 1). The most abundant
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Fig. 4. Mitotic metaphase plate of Centaurea ozrenii, 2n = 22 +
1-4Bs. Photo M. Lazarevié.

taxa in this habitat type are: Bromus erectus Huds.,
Koeleria pyramidata (Lam.) P. Beauv., Thymus praecox
Opiz subsp. jankae (Celak.) Jalas, Linum catharticum L.,
Anthyllis vulneraria L., Danthonia alpina Vest., Festuca
panciciana (Hack.) K. Richt., Halacsya sendtneri (Boiss.)
Dorfl. and Carex humilis Leyss. The phytocenological
relevés are given in Supplementary Table 1. The habitat
is surrounded by a European red pine (Pinus sylvestris L.)
and Austrian pine (Pinus nigra J.F.Arnold) forest which
provides the plant with moderate protection from wind
and extreme temperature fluctuations.

Chromosome number. The chromosome number of
Centaurea ozrenii is 2n = 22 + 1-4Bs (Fig. 4).
Conservation measures. Thorough field investigations
confirmed the Revusa on Mt. Ozren as the only locality
for C. ozrenii, where it covers an area of approximately
50 m? and consists of 13 clusters of individuals with
23-52 flowering stems in total (depending on the year
of observation). In addition to the small population size,
the low reproductive potential of this species, grazing
and the overgrowing by the surrounding species are
identified as the possible threat factors for C. ozrenii.
According to the preliminary assessment using the
IUCN Red List categories and criteria (IUCN 2012), C.
ozrenii is categorised as Critically Endangered. The site
is protected by national legislative as part of the “Ozren-
Jadovnik landscape of outstanding features”.

The implementation of in situ conservation measures
began in 2019, when the species was discovered, and
has continued in each subsequent year. The individuals
not belonging to C. ozrenii were removed to reduce
competitiveness (Fig. 5A) and this area was covered
with mosses to maintain soil moisture (Fig. 5B). During
the observation period, the number of flowering stems
increased from only 23 in 2019, to 52 in 2023. Seedlings
and/or juvenile plants were not observed in the habitat.
Therefore, the implementation of ex situ propagation
and subsequent population reinforcement is necessary.
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Identification key of closely related Centaurea species
of sect. Acrocentron in Serbia

la Florets yellow or pale yellow........cccccceeuvveerereununnnnns 2
1b  Florets dark purple to purple......ccoceeeenrneccnennee 6
2a  Appendages of outer phyllaries membranous,
inflated, fimbriae 1-3 mm long........... C. orientalis
2b Appendages of outer phyllaries not membranous
and inflated, fimbriae longer than 3 mm ........ ...... 3

3a  Appendages straw-yellow, with an apical spine.......
........................................... C. chrysolepis (p.p. max.)
3b Appendages dark brown or black, without an apical
SPINE ..ot 4
4a Plant up to 40(-50) cm. Basal leaves up to 1 cm
wide, simply non lyrate-pinnatisect or undivided;
segments of cauline leaves aristate at the apex.
Corollas cream to pale yellow, the outer florets
conspicuously radiate, much longer than the inner
103 3 LT OO C. ozrenii
4b  Plant usually more than 50 cm. Basal leaves more
than 3 cm wide, 1(-2)-pinnatisect, usually lyrate;
segments of cauline leaves not aristate at the apex.
Corollas pale yellow to yellow, the outer florets not
conspicuously radiate, scarcely longer than the
ININET ONES weoviviiiiiicicicee e 5
5a Stem usually with a solitary capitulum. Appendages
ovate to ovate-triangular; fimbriae silvery to
brownish, unevenly distributed, arched...................
........................................... C. kotschyana (p.p. min.)
5b Stem usually with numerous capitula. Appendages
triangular to triangular-lanceolate; fimbriae
silvery,  evenly distributed.......cccccceererereerererennnne.
.......................................... C. calocephala (p.p. min.)
6a  Appendages straw-yellowC. chrysolepis (p.p. min.)
6b  Appendages dark brown or black ........ccceevveruruennne 7
7a  Appendages ovate to ovate-triangular; fimbriae
silvery to brownish, unevenly distributed, arched
.......................................... C. kotschyana (p.p. max.)
7b  Appendages triangular to triangular-lanceolate;
fimbriae silvery, + evenly distributed..................... 8
8a Plant up to 60 cm; capitula solitary or few, globose
to nearly cylindrical; involucral brats widely ovate
to ovate, obtuse; achenes 5-6 mm long, dark brown;
pappus brownish to slightly purplish; fimbriae 1-3
MM IoNG ..., C. zlatiborensis
8b  Plant usually more than 100 cm; capitula numerous,
sometimes solitary, globose to widely ovate;
involucral bracts narrowly ovate, subacute; achenes
4-5 mm long, pale brown; pappus gray-brownish;
fimbriae 3-5 mm long ..o

DISCUSSION

Intensive studies of the genus Centaurea on the Balkan
Peninsula have led to the discovery of several new species
in this area in the last decade alone (Novakovi¢ et al.
2018; BogpaNOVIC et al. 2022). Based on qualitative and
quantitative morphological characteristics, Centaurea
ozrenii, the newly discovered species of this genus,
(Table 1), is similar to C. calocephala, C. chrysolepis,
C. orientalis, C. zlatiborensis and C. kotschyana, all of
which belonging to the sect. Acrocentron. In terms of
the colour of the florets and the achenes length, the
new species is morphologically similar to C. orientalis
and C. chrysolepis, but differs in terms of the stem (an
unbranched simple stem with only one capitulum) and
in the colour of the pappus (graysh becoming dark
purplish) and appendages (dark brown, without an
apical spine and unevenly distributed fimbriae). The
width of the capitula is smaller than in C. chrysolepis.
The two species have a similar stem height, while the
individuals of C. orientalis are slightly higher and have
inflated appendages with short fimbriae.

According to the plant height and the length of
the achenes, C. ozrenii is morphologically close to C.
zlatiborensis, but differences were found mainly in the
colour of the florets (yellow vs. dark purple), the involucral
bracts (triangular to rarely ovate to spatulate vs. widely
ovate to ovate), the length and distribution of the fimbriae
(2.5-6.5 mm vs. 1-3 mm), the basal leaves (undivided to
simply pinnatisect vs. pinnatifid to pinnatisect, irregularly
divided to undivided) and the stems (simple without
branching vs. simple to sparsely branched).

In terms of achene length, appendage length, the
length and colour of the fimbriae, and pappus length,
C. ozrenii is morphologically similar to C. calocephala
and C. kotschyana (which can sometimes also have
yellow flowers), but differs in the lower stem height and
leaf shape (Table 1). Centaurea ozrenii resembles C.
kotschyana in some morphological features — a simple
stem, the form of the phyllaries including appendages
and fimbriae and chromosome number.

In addition, C. ozrenii has much narrower basal leaves
(up to 1 cm wide), aristate segments of cauline leaves and
conspicuously radiate outer florets, much longer than
the inner ones, which distinguishes it from all other
representatives of C. sect. Acrocentron in Serbia (for
example: C. orientalis, C. calocephala, C. kotschyana; Fig.
6).

The chromosome number of the newly discovered
specieswith2n=22isthesameasinthe populationsofsome
representatives of the section Acrocentron on the Balkan
Peninsula: C. grbavacensis (Rohlena) Stoj. & Acht. from
North Macedonia, C. kotschyana from the population in
Mt. Sar-planina (Kosovo), C. melanocephala from Serbia,
and C. murbeckii from Mt. Zelengora in Bosnia and
Herzegovina (Novakovi¢ et al. 2022; SILJAK-YAKOVLEV



2022). However, it differs from other closely related taxa
from the area, e.g. C. calocephala, C. chrysolepis, C.
gjurasinii, C. immanuelis-loewii, C. orientalis and recently
described C. zlatiborensis (the chromosome number is 2#
= 20; BANCHEVA & GREILHUBER 2006; NovAkovIC et al.
2018, 2022).

CONCLUSION

Centaurea ozrenii is a newly described local endemic,
morphologically separated from other representatives
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Fig. 5. In situ conservation — A) removing
the grass around the plant; B) surrounding
the plant with mosses. Photo U. Buzurovi¢.

Fig. 6. Capitula and florets of A) Centaurea
ozrenii, and related species B) C. orientalis
(Dimitrovgrad, Bacevo), C) C. calocephala
(Mt. Veliki Stol) and D) C. kotschyana (Mt.
Kopaonik). Photo U. Buzurovi¢ (A-C) and
Bojan Zlatkovi¢ (D).

of Centaurea sect. Acrocentron. Due to the extremely
small number of individuals in a single population it
should be protected by legislation, while its inclusion in
the Red Book of the Flora of Serbia is in progress. In the
future, more intensive in situ and ex situ conservation
measures should be carried out to increase the number
of individuals and protect the species from extinction.
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Centaurea ozrenii (Asteraceae) — nova lokalno endemicna i izuzetno retka
vrsta sa planine Ozren kod Sjenice u Srbiji

Uro$ Buzurovi¢, Gordana Tomovi¢, Ksenija JAKOVLJEVIC, Snezana VUKSANOVIC, Maja LAZAREVIC,
Snezana DRAGICEVIC i Marjan NIKETIC

Nova vrsta iz roda Centaurea, sekcije Acrocentron (Asteraceae) pronadena je na planini Ozren kod Sjenice u jugozapadnoj Srbiji
i nazvana je Centaurea ozrenii. Raste na kserofilnim i stepolikim stani$tima na ultramafitskoj geoloskoj podlozi. Morfoloski je
sli¢na vrstama C. calocephala, C. chrysolepis, C. orientalis, C. murbeckii, C. kotschyana i nedavno opisanoj vrsti C. zlatiborensis.
Najkarakteristi¢nije morfoloske odlike novoopisane vrste su: nedeljeni do prosto perasto useceni (ne lirasti), malo dlakavi listovi sa
linearnim segmentima koji formiraju (pseudo)rozetu, gornji listovi sa osasto zasiljenim vrhom i krem-Zzuti do bledozuti cvetovi od
kojih su spolja$nji znatno duzi od unutrasnjih. Listi¢i involukruma su intermedijarni u odnosu na C. calocephala i C. kotschyana. Broj
hromozoma je 2n = 22. Detaljnim terenskim istrazivanjima potvrdeno je prisustvo vrste C. ozrenii samo na jednom lokalizovanom
mestu na planini Ozren, ¢ija populacija obuhvata 13 grupa jedinki sa ukupnim brojem cvetajucih stabljika od 23 do 52 na povrsini od
oko 50 m?. Primenom kategorija i kriterijuma IUCN crvene liste, C. ozrenii je kategorisana kao kriti¢no ugroZena vrsta.

Klju¢ne reci: Flora Balkana, sekcija Acrocentron, nova vrsta, taksonomija, broj hromozoma
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