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ABSTRACT: As a European endemic restricted to a few European countries, Geum bulgaricum is here
treated as a “target species” or “species of European concern”. Although of great international
significance, its distribution is insufficiently known. Based on several years of field studies and
analyses of herbarium and literature data, we have determined that G. bulgaricum is a Balkan
endemic plant distributed in Albania, Bosnia and Herzegovina, Bulgaria, Montenegro, and
Serbia. Although the range of its distribution is divided into two main parts - “eastern” (the
Rila Mountains in the Rhodope-Rila mountain system) and “western” (several mountains in
the Dinaric system and one isolated population in the northeastern part of the Scardo-Pindic
system) - in fact all populations are grouped into four disjunctions. Based on our studies of
extensive chorological data and estimation of the number of individuals and condition of the
populations, we have now defined G. bulgaricum as TUCN NT in Albania and Montenegro, and
VU D2 E in Serbia. Also, we have confirmed its status as NT in Bulgaria, and changed its status
from LR to VU D2 E in Bosnia and Herzegovina. The species is most often found in alpine
and subalpine acidophilous (Juncetea trifidi) and calcicolous (Elyno-Seslerietea) grasslands and
swards, as well as in the vegetation of scree habitats (Thlaspietea rotundifolii), rocky crevices
(Asplenietea trichomanis), subalpine belts of krummbholz pine (Roso pendulinae-Pinetea
mugo), and very localised serpentine outcrops. Its ecological optimum is in the subalpine and
alpine vegetation belt. Furthermore, we here provide the first insight into the differentiation
of its populations. We found that the Rhodope-Rila and Dinaric populations are slightly
differentiated on the morphological level and well differentiated with respect to genome size.
The name Geum bulgaricum is lectotypified.
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INTRODUCTION

The species Geum bulgaricum was described by Josif
Panci¢ (1814-1888) on the basis of material collected
in August of 1882 in the Rila Mountains of Bulgaria
(Panci¢ 1883). This is a European endemic (GAJEW-
SKI 1968; OzINGA & SCHAMINEE 2005; KurTtTO 2009)
distributed in the central part of the Balkan Peninsu-
la (Gajewsk1 1957; KURTTO et al. 2004). Although the
species was declared to be a “target species” or “species
of European concern” (OzINGa & SCHAMINEE 2005),
its distribution is insufficiently known. To be specific,
OzINGA & SCHAMINEE (2005) stated that the species has
been registered in three countries, KurtTO (2009) in
four countries, but in fact it is distributed in five Balkan
countries with two disjoint parts of its range. One gro-
up of populations inhabits subalpine and alpine habitats
on the siliceous bedrock of the Rila Mountains in the
Rhodope-Rila mountain system, while the other group
inhabits high mountain carbonate habitats of the Dina-
ric mountain system (mountain systems according to
STEVANOVIC et al. 2009).

After the last consolidation of the list of strictly
protected plant species, G. bulgaricum was included
in Annex I of the Bern Convention (HEywoobp 2009).
According to national legislations, G. bulgaricum is a
protected species in Bulgaria (BDA 2007), Montenegro
(SL RCG 76/2006), and Serbia (SL RS 5/2010), and it is
included in the red lists of the floras of Bosnia and He-
rzegovina (as LR in PuG et al. 2013) and Bulgaria (as
NT in PEEV & TsoONEVA 2009).

Although it is of great international importance,
data on the distribution of this species are scattered in
numerous papers and herbarium collections, and pre-
cise or georeferenced records are lacking. Also, there
are no data regarding its inclusion in any known reco-
very program (HEywoobD 2009).

Recent findings of Geum bulgaricum at several lo-
calities in Montenegro and Albania, as well as the ava-
ilability of a number of herbarium specimens collec-
ted on different sites in Bulgaria, Serbia, Montenegro,
Albania, and Bosnia and Herzegovina, have provided
new insights into the distribution and the need to pro-
tect this internationally significant species. Hence, the
main aim of this contribution was to gather all known
data about distribution of the species and its ecological
affinities in order to provide detailed information for
efficient conservation planning. Given that up to now
G. bulgaricum was not the object of any detailed stud-
ies, our second aim was to provide preliminary insight
into morphological variability, variability of genome
size, and the presumed differentiation between the
Rhodope-Rila and the Dinaric populations.

MATERIALS AND METHODS

Distribution and estimation of threatened status. Our
investigations are based on recent field studies, analy-
sis of herbarium material deposited at BEO, BEOU, BP,
BREM, P, SARA, SO, and SOM (acronyms according to
THiERS 2017), and literature data. Data on occurrence of
the species in the field were recorded using a GPS devi-
ce (Garmin €Trex Legend HCx and Garmin eTrex Vista
C). All other data on the distribution were georeferenced
in the OziExplorer 3.95 4s program. The chorological
data are presented using a grid map with squares of c. 10
km x 10 km based on the universal transverse Mercator
(UTM) projection (LAMPINEN 2001), grid zone 34T. La-
titudes and longitudes are given in terms of the World
Geodetic System 84 (WGS84).

Estimation of the threatened status of G. bulgaricum
on the territories of Europe, Bulgaria, Serbia, Montene-
gro, Albania, and Bosnia and Herzegovina was based on
TUCN (2001) criteria and categories.

Morphometric analyses. Morphological study and
morphometric analyses were carried out on herbarium
specimens from the Rila Mountains in Bulgaria, Mt.
Cvrsnica in Bosnia and Hercegovina, and the Prokletije
Mountains in Montenegro deposited in BEOU and SOM.
The 16 morphological character states measured in this
study are listed in Table 1. Descriptive statistics were
calculated for each character state. A principal com-
ponent analysis (PCA) was performed on the complete
dataset to show the overall morphological variation and
the relationships between individuals. The hypothesis of
morphological separation of the three analysed popu-
lations was tested by a canonical discriminant analysis
(CDA). Tukey’s HSD post-hoc test of homogenous gro-
ups for unequal N was used to check the significance of
morphological differences. All measurements were per-
formed using Digimizer Image Analysis software, Ver-
sion 4.6.1 (MEDCALC SOFTWARE 2005-2016). Statistical
analyses were performed using the Statistica 7.0 package
(STATSOFT 1996).

Flow cytometry for genome size assessment. For ge-
nome size measurements, 15 individuals were analysed
from three populations of G. bulgaricum (five individuals
from each of the three populations, viz., those of the Mt.
Rila, Mt. Cvrsnica, and the Prokletije Mountains). DNA
amounts were determined by flow cytometry following
MARIE & BROWN (1993). Cell nuclei were isolated from
young leaves of at least five individuals per population.
Tomato [Solanum lycopersicum Montfavet 63-5 (2C =
1.99 pg, LEPERS-ANDRZEJEWSKI ef al. 2011)] was used
as an internal standard. The standard and investigated
species leaf tissues were simultaneously chopped with a
razor blade in a Petri dish in 600 ul of cold buffer (Gif



Nuclear Buffer) of the following composition: 45 mM
MgCl,, 30 mM sodium citrate, 60 mM 4-morpholine-
propane sulphonate (pH 7), 0.1 % (w/v) Triton X-100, 1%
polyvinylpyrrolidone (~10,000M , Sigma P6755), 5 mM
sodium metabisulphite, and 10 pg/ml RNase (Sigma Al-
drich, Saint Quentin, France). The suspension of nuclei
was filtered through nylon mesh (pore size 30 pm) and
kept at 4°C. Nuclei were stained with 50 pg/ml propidi-
um jodide (Sigma), a specific DNA fluorochrome-inter-
calating dye. For each sample, at least 5 000 to 10 000
nuclei were measured. The 2C DNA value was calculat-
ed using the linear relationship between the fluorescent
signals from stained nuclei of unknown Geum species
and the known Solanum lycopersicum internal stand-
ard. Tukey’s HSD post-hoc test of homogenous groups
was used to analyse the differences in genome size of the
three populations.

RESULTS

Distribution and ecology. Geum bulgaricum is a Balkan
endemic plant distributed in Albania, Bosnia and He-
rzegovina, Bulgaria, Montenegro, and Serbia. Although
the range of its distribution is divided into two main
parts - “Eastern” (the Rila Mountains in the Rhodope
-Rila mountain system) and “Western” (several moun-
tains in the Dinaric mountain system and one isolated
population in the northeast part of the Scardo-Pindic
system) - in fact all populations are grouped into four
disjunctions: “Bulgarian”, “Herzegovinian”, “Montene-
grin-Albanian”, and “E Albanian”. The average distance
is c. 450 km between the“Bulgarian” and “Herzegovi-
nian” disjunctions, c¢. 300 km between the“Bulgarian”
and “Montenegrin-Albanian” disjunctions, c. 260 km
between the“Bulgarian” and “E Albanian” disjunctions,
c. 200 km between the “Herzegovinian” and “Montene-
grin-Albanian” disjunctions, and c. 50 km between the
“Montenegrin-Albanian” and “E Albanian” disjunctions
(Fig. 1). The existence of G. bulgaricum in mountains of
the Scardo-Pindic system (Kunora e Lurés) in E Albania
is confirmed here for the first time.

In Albania the presence of G. bulgaricum was confir-
med for Mt. Skelsen (above Tropoja), Mt. Maja Hekuravé
(near the village of Bunjaj), the Prokletije Mountains,
the Mt. Bjeska maze, Mt. Maja e Bérdashés, Mt. Maja
e Boshit, Mt. Maja Strebishit, Qafa e Valbonés, Qafa e
Pejés, Tarabosh, the vicinity of Thethi, and Shtegu i Dhe-
nve (HAYEK 1917, 1924, 1927; JAVORKA 1926; ROHLENA
1942; PENZES 1954; TUTIN et al. 1968; DEMIRI 1983; Qo-
SJA et al. 1992; VANGJELI 2003, 2015; KURTTO et al. 2004;
SHUKA et al. 2008; BALL 2011; MEYER 2011; SCHUTT
s.d.). Also, a field observation for Mt. Kunora e Lurés in
the most northwestern part of the Scardo-Pindic moun-
tain system (Kunora e Lurés, 1850 m, 10.05.1975, Van-
gjeli Tartari - Shuka pers. com.) was confirmed during
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our own field investigations (herbarium specimen
BP758300!). At the same time, the literature record for
Mt. Korab (SHUKA & MaALo 2010), which is based on a
field observation (Korabi Mt, 29.07.2009. M. Mersinllari
- Shuka pers. com.), has to be treated as questionable,
since it was not confirmed either during field investi-
gations or in the herbarium material from the studied
herbarium collections. In Bosnia and Herzegovina, G.
bulgaricum was recorded on Mt. Prenj (Orti$ and Tisovi-
ca peaks), Mt. Cvrsnica (Plasa and Muharnica), and Mt.
Cabulja (PrOTIC 1908; MALY 1923; BECK 1927; LUBARDA
2013). In Montenegro, it can be found in the following
places: Mt. Sinjavina (Babji Zub peak), the Kucke Pla-
nine Mountains (Zijovo, the lake Rikavacko Jezero), the
Prokletije Mountains (above Gusinje, Fusa Rudnices, the
Karanfili-Kotlovi peaks, Mt. Maja Potkajs, Mt. Zeletin,
Mt. Cakor, Mt. Hajla, Mt. Suha Planina, Sjenova) (BAL-
DACCI 1892; ROHLENA 1904, 1942; RECHINGER 1935; LA-
KUSIC 1964, 1968, 1991; SMARDA 1968; MARKISIC 1984;
VuksaNovi¢ 2003, 2016; STESEVIC & PETROVIC 2004).
In Serbia, it grows in the Prokletije Mountains (Mt. Ko-
privnik: Kr§ Cvrlje, Mt. Ljubenicka Planina-Jelivi Sluzi;
Mt. Lumbardska Planina: Zuti Kamen peak; above the
lake Nedzinatsko Jezero; Mt. Prilepska Planina; Mt. Haj-
la; Mt. Zljeb: Maja Rusolija, Savine Vode) (RECHINGER
1935; RubpskI 1936, 1949; GREBENSCIKOV 1943; DIKLIC
& NiIkoLi¢ 1961; JANKOVIC & BOGOJEVIC 1962-1964
(1967); LAKUSIC 1968, 1984; SMARDA 1968; GAJIC 1972;
JANKOVIC 1972, 1998; MARKISIC 1986; REXHEPI 1986,
1989-1990 (1991), 2013; AMipz1¢ & BELIJ 1995; AMIDZIC
1997, 2003; Amipzi¢ & KrivosSey 1998; Jovovic et al.
1998; MaTovI¢ & TATIC 2002; AMIDZIC & PANJKOVIC
2003; JaNkovi¢ & AMIDZIC 2003; Tomovi¢ 2007). The
literature record for Mt. Radocelo (Krivaca) (SiGuNov
1979; NikoLIC et al. 1986) has not been confirmed in
the field and remains questionable. The presence of the
species in the Sar Planina Mountains (MIHAJLOV et al.
1998) has to be treated as erroneous. In Bulgaria, it can
be found only in the Rila Mountains (locus classicus)
(AssENOV 1973; MARKOVA 2006; PETROVA & VLADIMI-
ROV 2010). Subpopulations (mosaic with low to medium
abundance) are recorded among alpine and subalpine
rocks and on screes in the four parts of the mountain
- East Rila or the Musala Ridge, Central Rila or the Ska-
kavets Ridge, Northwest Rila, and Southwest Rila or the
Kapatnik Ridge (BONDEV 1959; GANCHEV 1963; TASHEV
& PavLov 1995; DiMITROV et al. 1996; PEEV et al. 2000;
Roussakova 2000, 2003; RoOUsSSAKOVA & GEORGIEVA
2003; VLADIMIROV et al. 2015). The species is represented
in the National Ecological Network (BDA 2007) in four
strict reserves (the Parangalitsa, Ibar, Central Rila, and
Rila Monastery Forest Reserves) and the Rila Monastery
Nature Park and Rila National Park (PEEV et al. 2000;
Roussakova & VALCHEV 2000; Roussakova & GEOR-
GIEVA 2003; TsoNEVA & PEEV 2003; VLADIMIROV et al.
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Fig. 1. Distribution of Geum bulgaricum (UTM grid zones 33T and 34T; dots correspond to basic MGRS squares of 10 x 10 km).

2015); in the BGIPA 096 Rila Important Plant Area (Sp1-
RIDONOV et al. 2012); and at the Natura BG 0000495 Rila
site (Roussakova 2013, 2015; Roussakova & GUSSEV
2015). Detailed data on occurrence of the given species
are given in the Specimina Visa and Field Observations
sections below.

Geum bulgaricum is most often found in alpine and
subalpine acidophilous (Juncetea trifidi Hada¢ in Klika
et Hada¢ 1944) and calcicolous (Elyno-Seslerietea Br.-Bl.
1948) grasslands and swards, as well as in the vegetation
of scree habitats (Thlaspietea rotundifolii Br.-Bl. 1948),
rocky crevices [Asplenietea trichomanis (Br.-Bl. in Meier
et Br.-BL.1934) Oberd. 1977], subalpine belts of krumm-
holz pine (Roso pendulinae-Pinetea mugo Theurillat in
Theurillat et al. 1995), and very localised serpentine out-

crops (PavLova 2012). Although its total altitudinal range
extends between 1200 m a.s.] in the Prokletije Mounta-
ins and 2700 m a.s.l in the Rila Mountains, the ecologi-
cal optimum of this species is in the subalpine and alpine
vegetation belt (1800-2600 m a.s.1.).

Morphology. Our preliminary morphometric investiga-
tions showed that G. bulgaricum is characterised by pro-
nounced morphological variability, relating in particu-
lar to stem and pedicel height and thickness, the number
of flowers, achene dimensions, and indumentum char-
acteristics (Fig. 2, Table 1).

According to the position of individuals along the
first two PCA axes, G. bulgaricum represents a morpho-
logically relatively homogeneous group (Fig. 3A). On
the first two axes, populations from the Dinarides and
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Fig. 2. A-C. Geum bulgaricum from the Rila Mountains [A—habit (photo Y. Bosseva), B—capitulum (26 June 2015, photo S. Tsoneva),
C—indumentum (date and photographer, same as for B)]; D-F. Geum bulgaricum from Ljuboku¢ in the Prokletije Mountains [D—
habit (13 July 2016, photo D. Lakusi¢), E—capitulum (date and photographer, same as for D), F—indumentum(date and photographer,

same as for D)].

the Rila Mountains broadly overlap in the central part
of the PCA1-PCA2 space and are just partially sepa-
rated on the ends of the positive and negative parts of
the first axis (Fig. 3A). Canonical discriminant analy-
sis (CDA) conducted on three a priori defined groups
showed that all three groups just barely overlap (Fig.

3B). Plotted along the first and the second discriminant
axes, all three groups were positioned in distinct parts
of the DA1-DA2 space. Scores of the population from
the Prokletije Mountains are grouped on the positive
part of the first axis, scores of the population from Mt.
Cvrsnica are grouped on the negative part of the first
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Fig. 3. A — Principal component
analysis (PCA) of individuals of
25 Geum bulgaricum from the Rila
Mountains and the Dinarides; B —
20r . - Canonical discriminant analysis
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axis, while scores of the population from the Rila Moun-
tains are grouped on the positive part of the second axis.
Unexpectedly, scores of the population from the Rila
Mountains on the first axis are positioned between the
two Dinaric populations. Despite that, in CDA we reco-
gnised three separate groups, but Tukey’s HSD posthoc
test for all characters showed that these differences are
not statistically significant (Table 2).

Although no general differentiation in regard to all
morphological character states was established, signifi-
cant differences between the Rhodope-Rila and the Di-
naric populations were observed when we analysed sep-
arate groups of individual characters. Thus, statistically
significant differences were established with respect to
characters of the indumentum, seeds, and epicalyx (Ta-
ble 2). In all three groups of characters, G. bulgaricum



Botanica SERBICA vol. 42 (1)

from the Rila Mountains represents a homogenous gro-
up significantly different from the Dinaric populations.
As in canonical discriminant analysis (CDA), Tukey’s
HSD posthoc test showed that regarding some morpho-
metric characters, the population from the Rila Moun-
tains, quite unexpectedly, has an intermediate position
between the two Dinaric populations. In fact, regarding
seed (Ah_l1 + Ah_w + St_1 + St_ H_L) and stem (St_h
+ St_w) features, populations from the Rila Mountains
and Mt. Cvrsnica form a homogenous group (Table 3).

Genome size. Our studies showed that the nuclear DNA
amount (2C value) ranged from 4.79 in the population
from the Prokletije Mountains to 6.58 in that from the
Rila Mountains. The mean value of all investigated pop-
ulations was 5.72 pg. Furthermore, the populations from
the Rhodope-Rila system (the Rila Mountains) and the
Dinaric system (Mt. Cvrsnica and the Prokletije Moun-
tains) have statistically significant different genome sizes
(Fig. 4). The 2C value in the population from the Rila
Mountains ranged from 6.24 to 6.58 with a mean value
of 6.39 pg, while this index in the Dinaric population
ranged from 4.79 to 5.83 with a mean value of 5.39 pg. It
is noteworthy that in the population from the Prokleti-
je Mountains, two individuals are recorded with signi-
ficantly smaller 2C values (4.80 and 4.90 pg) than the
average value (5.39 pg) for the Dinaric population.
Tukey’s HSD posthoc test for 2C values showed that the
differences in genome sizes between Rhodope-Rila and Di-
naric individuals are statistically significant (Tables 2, 3).

Threatened status. On the basis of the obtained new
chorological data and estimation of the number of indi-
viduals and condition of the populations, we can define
G. bulgaricum as IUCN NT in Bulgaria, Albania, and
Montenegro; and as VU D2 E in Serbia and Bosnia and
Herzegovina.

DISCUSSION

Although data on the presence of G. bulgaricum outsi-
de the territory of Bulgaria were published soon after
Panci¢’s discovery of this species in 1882 in the Rila
Mountains (BALDAccI 1892 - Montenegro; PRoTIC 1908
- Bosnia and Herzegovina; HAYEK 1917 - Albania; RE-
CHINGER 1935 - Serbia), the distribution of this “species
of European concern” remained insufficiently known
and in some aspects controversial. In most of the re-
levant botanical literature, there are different data abo-
ut the distribution of G. bulgaricum, both in regard to
the number of states (GAJEWSKI 1968; OzINGA & SCHA-
MINEE 2005; KUrRTTO 2009) and in regard to the position
of the populations within geographical regions (GAJEW-
SKI 1957; KURTTO et al. 2004).

While Gajewsk1 (1968) correctly stated that G. bul-
garicum is distributed on “mountains of S Yugoslavia,

Albania, and SW Bulgaria (Ju Al Bu)”, on his map of
the distribution there are no data about the occurren-
ce of G. bulgaricum in Albania and Montenegro. At the
same time, one large part of the species’ range is loca-
ted in the Sar Planina Mountains and the mountains
Skopska Crna Gora and Rujan on the border between
Macedonia and Serbia (Gajewskr 1957). This error on
the map was probably taken by later authors to indicate
that the species G. bulgaricum is also present in the Re-
public of Macedonia and the Sar Planina Mountains in
the south of Serbia. Additionally, although KurTTO et
al. (2004) provided a completely correct map with clear
indication that the species is present in Montenegro, in
the last relevant source (KurTTO 2009) it was stated that
the species is distributed only in Albania, Bosnia and
Herzegovina, Bulgaria, and Serbia (Al BH Bu Sr). Final-
ly, Ozinga & SCHAMINEE (2005) stated that the species
is registered only in three European countries, without
indicating which countries.

As a result of our research, the occurrence of G. bul-
garicum was confirmed in five Balkan countries: Alba-
nia, Bosnia and Herzegovina, Bulgaria, Montenegro,
and Serbia. Its range of distribution is divided into two
main parts. The first part is in the Rila Mountains, the
second in the central and southeastern Dinarides and
northwest corner of the Scardo-Pindic mountain sys-
tem. Furthermore, all populations are grouped into four
clearly separated disjunctions: “Bulgarian”, “Herzegovi-
nian”, “Montenegrin-Albanian” and “East Albanian”. At
the same time, all literature records for the presence of
the species in the Sar Planina Mountains and at other lo-
calities in the Republic of Macedonia have to be treated
as erroneous, which is in accordance with the opinion of
MicEevsKI (1998). Several localities were newly discove-
red in Albania and Montenegro, and it appears to be a
relatively common species in the vegetation of subalpine
-alpine silicious and calcareous grasslands, screes, and
stands of krummbholz pine.

As an endemic with a very restricted range of distri-
bution in Europe, G. bulgaricum is defined as a species of
great international (OziNGa & SCHAMINEE 2005; HEY-
woobD 2009) and national (SL RCG 76/2006; BDA 2007;
PEev & TsoNEvaA 2009; St RS 5/2010; DuG et al. 2013)
significance. However, except for Bulgaria and Bosnia
and Herzegovina, previous assessments of the status and
vulnerability of this species at national or regional levels
is completely missing. We therefore here define G. bulga-
ricum as IUCN NT in Albania and Montenegro, and as
VU D2 E in Serbia and Bosnia and Herzegovina, based
on our extensive chorological data and estimation of the
number of individuals and condition of the populations.

It is well documented that the Balkan Peninsula re-
presents one of the European centres of diversity (Tur-
RILL 1929; HEwrTtT 2011; N1ETO FELINER 2014) and en-
demism (TURRILL 1929; STEVANOVIC et al. 2003, 2007;
STEVANOVIC 2005; TAN et al. 2007; TomovIC et al. 2014).
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Table 2. Tukey’s HSD post-hoc test for morphometric and genome size characters of Geum bulgaricum of two groups, viz. the population
of the Rila Mountains vs. that of the Dinarides. The full names of morphometric characters and the corresponding acronyms are given

in Table 1. Values given in bold are statistically significant.

Homogenous Groups Populations

all characters 1 2 Dinarides Rila Mts.
Dinarides st 0.084

Rila Mts. el 0.084
indumentum (Pd_w + Pd_ind) 1 2 Dinarides Rila Mts.
Dinarides st 0.000

Rila Mts. Al 0.000
seed (Ah_l1+ Ah_w+ St 1+St_ H_L) 1 2 Dinarides Rila Mts.
Dinarides st 0.032

Rila Mts. — 0.032
epicalyx (Ca_In_l + Ca_In_w) 1 2 Dinarides Rila Mts.
Dinarides A 0.002

Rila Mts. Al 0.002
stem (St_h + St_w) 1 2 Dinarides Rila Mts.
Dinarides st 0.006

Rila Mts. — 0.006
genome size (2C) 1 2 Dinarides Rila Mts.
Dinarides R 0.000768

Rila Mts. ek 0.000768

It is estimated that its vascular flora comprises ca 8000
native taxa, including 2600-2700 endemics. The highly
structured topography, extremely different recent cli-
matic conditions, refugial character, and very involved
geological history of the Balkan Peninsula have resulted
in its becoming a very complex territory in the phytogeo-
graphical sense. With respect to its phytogeography, the
Balkan Peninsula is differentiated into many phytocho-
ria of subregion and province rank (HORVAT et al. 1974;
JAGER & WELK 2003). The Dinaric and Rhodope-Rila
mountain systems have very different geographical, geo-
logical, and historical features, and these two mounta-
in systems belong to different phytochoria of subregion
rank (the Illyrian vs. the Balkan subregion). Accordingly,
many well-known endemic plants (Illyrian vs. Balkan
endemics) are geographically restricted to one of these
two areas (HORVAT et al. 1974; TomoviC et al. 2014). At
the same time, the recent discovery of several new or ne-
glected cryptic species, as in Campanula (LAKUSIC et al.
2013a; JANKOVIC et al. 2016), Edraianthus (SURINA et al.
2009; LAKUSIC et al. 2013b, 2016), and Sesleria (Kuzma-
NovIC et al. 2013), indicates that crypto speciation is very
common in this area. It is important to note that this

kind of speciation, which is noticeable in genetic struc-
ture but not readily apparent in morphological charac-
ters, exhibits a strong phytogeographical pattern in the
spatial sense. To be specific, all these recently discovered
cryptic taxa are defined as local or stenoendemics, which
are characteristic of phytochoria at the level of a single
floristic province or district. With this in mind, as well as
the fact that G. bulgaricum is not only geographically but
also ecologically strongly differentiated into the silici-
philous Balkan (Rhodope-Rila) and calciphilous Illyrian
(Dinaric) populations, it was expected that differentia-
tion would be found on both the morphological and the
cytogenetic levels, which could have implications for the
taxonomic treatment of this species.

Given that up to now, G. bulgaricum has not been the
object of any detailed studies, we are here providing the
first insight into the differentiation of its populations.
We found that the Rhodope-Rila and Dinaric popula-
tions are slightly differentiated on the morphological
level and well differentiated with respect to genome size.

With respect to qualitative features, the Rhodope-Ri-
la and Dinaric populations showed clear morphological
differences (Fig. 2). The plants from the Rila Mountains
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Table 3. Tukey’s HSD post-hoc test for morphometric and genome size characters of Geum bulgaricum of three groups, viz., the
population of the Rila Mountains vs. that of the Prokletije Mountains vs. that of Mt. Cvrsnica. The full names of morphometric
characters and the corresponding acronyms are given in Table 1. Values given in bold are statistically significant.

Homogenous Groups Populations

all characters 1 2 Cvrsnica Prokletije Rila
Cvrsnica o 0.730 0.112
Prokletije ook 0.730 0.361

Rila e 0.112 0.361
indumentum (Pd_w + Pd_ind) 1 2 Cvrsnica Prokletije Rila
Cvrsnica oo 0.646 0.003
Prokletije ook 0.646 0.000

Rila i 0.003 0.000
seed (Ah_l+ Ah_w+ St_1+St_H_L) 1 2 Cvrsnica Prokletije Rila
Cvrsnica e 0.001 0.525
Prokletije e 0.001 0.000

Rila ot 0.525 0.000
epicalyx (Ca_In_l + Ca_In_w) 1 2 Cvrsnica Prokletije Rila
Cvrsnica ot 0.726 0.008
Prokletije e e 0.726 0.091

Rila sl 0.008 0.091
stem (St_h + St_w) 1 2 Cvrsnica Prokletije Rila
Cvrsnica onx i 0.704 0.275
Prokletije il 0.704 0.044

Rila ek 0.275 0.044
genome size (2C) 1 2 Cvrsnica Prokletije Rila
Cvrsnica onx 0.999 0.003
Prokletije R 0.999 0.003

Rila i 0.003 0.003

are more robust, with a thicker stem, a thicker and denser
indumentum with many glandular hairs, a larger num-
ber of flowers, and more or less erect flowering branch-
es. By way of contrast, the Dinaric plants are elongated,
with a thinner and scattered indumentum on the stem
(without or sometimes with just a few glandular hairs),
and with a very characteristic downward bent of termi-
nal parts of the flower stalk. However, these differences,
which are noticeable at first glance, were not confirmed
by our morphometric analysis, which showed that the
level of variation of the analysed characters is very high
and that overlapping occurs between the populations.
Hence, it must be stated that we do not at the moment
have enough arguments to conclude that the Dinaric
and Rhodope-Rila populations are clearly differentiated
at the morphological level.

Unlike the situation with morphology, we found
strong statistical evidence indicating that the Rhodope

-Rila and Dinaric populations are well differentiated with
respect to genome size, most likely on the level of ploidy.
From the results of a previous study of genome size in the
hexaploid species G. urbanum (2C = 3,01 pg) (PusTAHI-
jA et al. 2013), we can assume that G. bulgaricum from
the Rila Mountains is dodecaploid (12x - 2C~6pg), while
populations from the Dinarides are predominantly deca-
ploids (10x - 2C~5pg), with a few octoploid individuals
(8x - 2C~4pg) from the Prokletije Mountains.

Asin the case of chorologic data, data on the chromo-
some number of this species are also very scarce and in-
sufficiently clear. To be specific, we found only three pu-
blished sources containing information about its chro-
mosome number. In fact, all three chromosome numbers
assumed by us on the basis of genome sizes have already
been reported: 2n = 10x = 70 was reported in GAJEWSKI
(1957, 1958), 2n = 8x = 56 in GAJEWSKI (1968), and finally
2n = 12x = 84 in BALTISBERGER (2006). Unfortunately,
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Fig. 4. Box plots of genome sizes for different populations of
Geum bulgaricum.

only BALTISBERGER (2006) provided precise information
on the origin of his material (Rila Mountains, northeast
of Musala), so it remains unclear whether Gajewski co-
unted chromosomes on plants from the Dinarides or on
ones from the Rila Mountains.

CONCLUSIONS AND OUTLOOK

Given that our morphometric study was carried out on
herbarium specimens that were not collected for for-
mal morphometric analysis, and in view of the fact that
the measured specimens were in different phenological
phases, the morphometric results presented here should
be considered as preliminary. For these reasons, addi-
tional morphological studies based on specimens col-
lected specifically for morphometric analyses (an equal
number of individuals for each population and individ-
uals collected in the same phenological stage) are need-
ed. Furthermore, molecular phylogeographical studies
would be helpful in solving the taxonomic status of the
Dinaric and Rhodope-Rila populations. We therefore
decided for the time being to solve only the basic no-
menclatural question related to the name Geum bulga-
ricum. We leave a more thorough taxonomic treatment
to planned future detailed studies on the morphological,
cytogenetic, and molecular levels.

Geum bulgaricum Pancié, Elem. Fl. Bulg. 26 (1883)

Lectotype (designated here): Bulg. bor. occid [Bulgaria
borealis occidentalis], sub m. [monte] Rilo, ad rivulum
montanum, Aug 882 [Augusto 1882], J. Panci¢ s.n.
(BEOU 4541!) (Fig. 5).

Protologue citation: in elatioribus m. Rilo in ripa saxosa
rivuli ad viam qua itur a coenobio Rila ad Samokov.
Other original material examined: Bulgaria bor. oc-
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Fig. 5. Lectotype of Geum bulgaricum Panci¢ (BEOU 4541).

cid. [borealis occidentalis], m. [monte] Rilo, in saxosis
rivularibus, Aug 882 [Augusto 1882], J. Pancic¢ s.n. (BP
459167!)

Note: We found two herbarium specimens belonging
to the original material collected by Panci¢ in August
of 1882 in the Rila Mountains. The details on the labels
match the information provided in the protologue. Ho-
wever, the specimen from BEOU is more representative
than the one from the BP herbarium, having flowers and
fruits which bear important diagnostic characters. We
therefore here designate it as the lectotype.

Specimina Visa

ALBANIA (UTM Grid zone 34T). — Nordhange der
“Prokletije”, in der alpinen Region, c. 1700 m, 17.07.1914,
L. Dorfler No. 485 (WU!); “Prokletija” Gebiet, in du alpi-
nen Region am Nordhange der “Prokletija”, c. 1700 m,
14.07.1914, 1. Dorfler 485 (BP168053!); distr. Scutari, Al-
pes alb. sept., m. Parun, [CM88], in rupestribus alpinis,
A. Baldacci 171 (P02567975!); P02567979!); Parun, Maja
Strebiscit, [CM88], Kalk, 1700 m, 19.07.1933, B. Schiitt
(BREM03042!); Parun-Gebirge, [42.299191 N, 19.631539
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E / CMS88], 27.07.1928, B. Schiitt (BREM03041!); distr.
Scutari, Alpes alb. sept., m. Sala supra Abata, [CM98],
in rupestribus alpinis, 23.07.1897, A. Baldacci 171
(P02542171!); P02567984!); Q. e Pejs iiber Okol in The-
thi, [42.44398353 N, 19.77268381 E / CM99], 07.1939, B.
Schiitt (BREM03046!); Q. e Pejés - Nike, [42.44398353
N, 19.77268381 E / CM99], Kalk, 1800 m, 02.08.1933, B.
Schiitt (BREMO03040!); Albania sep. Alpet, mt. Radohin,
prope pagum Thethi, [CM99], in rupestribus declivi-
bus, 1800 m.s.m., 23.07.1960, P. Jakucs A22 (BP589851!);
Cecn, msHaj jesepa Ha cengny llejacm Kopm KaTyHa
[CM99], kpeune cTpme cTeHe, 23.08.1938, P. Cernjavski,
det. P. Cernjavski (BEO11413!); Bridashe b. Boga,
[CM99], 30.07.1929, B. Schiitt (BREM03039!); District of
Shkodér (Rrethi i/Shkodrés), Prokletije Mountains: be-
tween Bogé and Okol, southern slope of Mount Shtegu
(2081 m), 42.391110 N, 19.727710 E, [CM99], on limesto-
ne rocks, 1805 m.s.m., 29.05.2005, Z. Barina, D. Pifko
(BP183242!); distr. Klementi, Prokletije pl., supra Nik¢i
(Scirta), [42.484761 N, 19.698662 E / CN90], in rupe-
stribus, 04.08.1901, A. Baldacci 26 (P02542169!); Distr.
Klementi, Alpine Felsen du Fus$a Rudnices, [CN90], c.
1800 m, 15.07.1914, I. Dérfler No. 498 (WU!); District of
Shkodér (Rrethi i Shkodrés), Prokletije Mountains: pass
Pejes (qafa Pejes), 2,5 km north of Okol, near “Buni i
Gropazt”, 42.441920 N, 19.772620 E, [CN90], in rocky
grassland on limestone, 1710 m.s.m., 31.05.2005, Z. Ba-
rina, D. Pifké (BP182863!); from the camp to the tap in
the cirque of Mount Ezertse [oT marepa go deumimara B
LMpKyca Ha BpbX e3depue] [DMO09], 29.07.1958, B. Kita-
nov, S. Petrov [Bb. Kumanos, C. ITempos], det. D. Stoy-
anov [[I. CrosinoB] (SO097884!); the cirque of Mount
Ezertse [umpkychT Ha BpbX e3epue] [DM09], 29.07.1958,
B. Kitanov, S. Petrov [b. Kumanos, C. Ilempos], det. B.
Kitanov, S. Petrov [B. Kuranos, C. [lerpos] (SO101877!);
Bertiscus, in jugo Qafa Valbons inter vallem Valbona
et Theti, [DMO09], in solo calcareo, 2000 m, 04.07.1955,
S. Javorka & Ujhelyi (BP273325!); District of Shkodér
(Rrethi i Shkodrés), Prokletije Mountains: southeastern
part of Mount Alis (2471 m), between pass Valbona
(qafa Valbones) and Ragam, 42.409210 N 19.811760 E,
[DMO09], on limestone rocks, 1770 m.s.m., 02.06.2005, Z.
Barina, D. Pifké (BP182897!); Bertiscus, sub rupe Maja
Drosks versus cacumen Maja Hekuravet, [DM19], in
solo calcareo, 2600 m, 01.07.1955, Ujhelyi (BP273326!);
Montes Albaniae borealis versus opp. Djakova extensi,
Montes Hekurave, supra “Fune Hekurave” ad pagum.
Bunjaj, [DM19], in saxosis in valle alpestri, c. 1800-
2000 m, 24.08.1918, S. Javorka (BP168847!); Hekuravé,
[42.38428418, 19.97057579 / DM19], 07.1935, B. Schiitt
(BREM03045!); Curraj i Epérm, [DM19], 13.07.1929,
B. Schiitt (BREM03044!); District of Tropojé (Rrethi i
Tropojés), Albanian Alps Mountains (Alpet Shqiptare,
Bjeshkét e Nemuna, Prokletije), west of town Bajram
Curri, west of the village of Dopsidol, on the north-
ern slope of Mt. Marbicit (1855.0 m), 42.366760 N,

20.019000 E, [DM19], on limestone rocks, 1622 m.a.s.l,,
30.05.2009, Z. Barina, G. Lunk, D. Pifké, D. Schmidt,
det. Z. Barina (BP748103!); county of Dibér (Rrethi i Di-
brés), Mt. Ruja e Lura above the village of Fushé Luré,
41.78203 N, 20.24341 E, [DM32], on limestone rocks,
1781 m.a.s.l., 21.06.2013, Z. Barina, D. Pifko, det. Z.
Barina (BP758300!); Montes Albaniae borealis ad oc-
cidentem opp. Djakova extensi, montes Skelsen supra
pagum Tropoja, [DN20], in saxosis calcareis, c. 2100 m,
07.09.1918, S. Jdvorka (BP168848!);

BOSNIA AND HERZEGOVINA (UTM Grid zone
33T). — Cabulja planina, 1480 m, 09.08.1906, K. Maly
s.n. (BEOU!); Felswinde der Cabulja, Nordabhang des
Sedlo, [YJ11, YJ12], ca. 1500 m, 09.07.1906, K. Maly
(SARA17811!; SARA 17812!; SARA 17813!); Cvrsni-
ca planina, montis Muharnica, [YJ13], in saxosis al-
pinis, solo calcareo, 10.08.1922, K. Maly s.n. (BEOU!);
Cvrsnica, Muharnica, 43.63166 N, 17.63436 E, [YJ13],
1761 m, 09.07.2016, D. Lakus$ié, N. Kuzmanovié, 1. Jank-
ovi¢ 46017 (BEOU!); Cvrsnica, Pesti-brda, iznad Bukove
glave, [Y]J12], u pukotinama kre¢njackih stijena, N exp.,
c. 1900 m, 17.09.1966, C. Sili¢, D. Daran, det. C. Sili¢
(SARA17809!); Cvrsnica planina, Drinaca, [YJ13], c.
1950 m, 25.07.1933, V. Loschingg (SARA17808!); Cvrsni-
ca planina, stijene ispod Ostrovace, [Y]J13], 22.07.1933, V.
Loschingg (SARA17807!).

BULGARIA (UTM Grid zone 34T). — Bulg. bor. occid,
sub m. Rilo, ad rivulum montanum, 08.1882, J. Pancié
4541 (BEOU!, Herbarium Pancicianum; Bulgaria bor.
occid., m. Rilo, in saxosis rivularibus, 08.1882, J. Panci¢
(BP459167!); M. Rila, in alpinis, 1903, O. Bierbach
(P02567983!); Rila, mezi kamenim, 08.1904, J. Mrkvicka
(SOM39840!, SOM39843); Rila [Puna], 08.1935, K. Po-
pov (K. ITonos,] det. K. Popov(SO37760!); alpine zone of
Rila Mountains. [anmmuckara 30oHa Ha Pwumal, 05-
07.09.1919, B. Stefanoff (SOM39834!); Rila Mts, prope 1.
d. Eli dere, [Chepinska reka], in saxosis, c¢. 2250 m,
21.07.1909, B. Davidov, det. B. Davidov (U185598!); mt.
Topla Rila, “Poli¢” supra rivum Dupnic¢ka Bistritza,
[FM87], in saxosis umbrosis, 2100 m, 27.07.1912, B. Da-
vidoff (SOM39831!); Mt. Topla Rila, supra fontes rivi
Otovitza, [FM87], in saxosis humidis, 2450 m, 28.07.1912,
B. Davidoff (SOM39846!); Rila, kod jezera Kalin i brane,
42.17104 N, 23.251367 E, [FMS87], silikat, 2327 m,
30.07.2014, M. Niketié, G. Tomovié, S. Durovié, U.
Buzurovié¢ 41136 (BEOU!); Mt. Bela. Rila, inter locus Se-
dem ezera, [FM97], in rupestribus, 2300 m, 21.07.1909,
B. Davidoff (SOM39850!); mt. Rila, Sedemte rilski ezera
[Edi gjol /EM97], 22.07.1919, B. Achtaroff (SOM39823!);
Rila Mts., Sedemte rilski ezera, [Edi gjol /FM97], in sa-
xosis supra Mugheto, 2250 m, 21.07.1909, B. Davidoff
(SOM39848!, 39849!, 39853); Rila Mts., ad Elenin Vrh,
[FM97], in rivularibus, 1910, Jv. K. Urumov (SOM39824!);
Rila Mts., Cerni Iskar, [FM97], in saxosis graminosis,



2300 m, 05.08.1920, B. Davidoff (SOM39826!); Rila Mts.,
around the Malyovitsalakes [Puna, kpait ManboBuimkure
esepa] [FM97], wet rocky places [Bma>kHu ckamuctn
mecral, 2400 m [m.H.B.], 27.08.1969, B. Kuzmanov [b.
Kysmanos] BK-69890 (SOM119946!); Rila Mts., in Malyo-
vitsa cirques [Pumma, u3 ManpOBMIIKUTE LUPKYCH]
[FM97], on rocky meadows in abundance o ckanuure
nonsAHu B usodbunume), 23.07.1940, A. Radoslavov (SOM!,
SOM39863!); Rila Mts., Malyovitsa [Puna, ManboBuua]
[FM97], 24.07. 1919, B. Achtaroff [b. Axmapos]
(SOM39857!); in the region of Malyovitsa [B paiiona Ha
Manvosuna] [FM97], around the Pinus mugo localities
and rocky places at ca. [Kpail kleKkoBMTe OTHMIIA U
CKaJIHM MecTa Ha okos1o] 2500 m [M HagMm. B.], 04.07.1978,
Docheva, Todorova, Peev [ [Jouesa, Todoposa, Ilees], det.
D. Peev [[I. ITeeB] (SOM136337!); to peak Malyovitsa
[xpM Bp. Manbosuua] [FM97], rocky slopes between the
lower and second terraces [ckanucTV CKJIOHOBE MEXAY
momHata M BTopara Tepacal, 16.06.1985, S. Tsoneva [C.
IJonesal, det. S. Tsoneva [C. IJouesa] (SOM144761!);
Rila mountain massif, Malyovitsa peak [[opn. macus
“Puna”, Bepur. “Manbosuna’] [FM97], among wet rocks
and on wet stony meadows [B B/Ia>KHBIX pa3e/IMHaX CKaJl
u Ha BnaKH. KameHucrt. nyrax], 2300-2600 m [m Hapg yp
mops|, 11.07.1948, A. Yurkovski [A. IOpxosckuii]
(SOM39861!); Rila, Malyovitsa, 42.169529 N, 23.36783 E,
[FM97], alpine grasslands, Juncetea trifidi, granite, 2615
m, 11.07.2015, D. Lakus$ié, N. Kuzmanovié, 1. Jankovié
42757 (BEOU!); Rila Mts., Urdina river [Puna, Ypanua
peka] [FM97], 1500 m, 24.07.1919, B. Achtaroff
(SOM39833!, SOM39855!, SOM39860!); Rila Mts., aro-
und the Makedonya hut, Blagoevgradska Bistritsa river
[Puna o nog x. “Maxegonus” p. braroesrp. bucrpuual
[GMO5], on steep slopes between Pinus mugo [no cTps-
MHUTe CKJIOHOBe MeXpAy Kieka], 2225 m [M H.B],
06.07.1955, 1. Penev [Us. Ilenes], det. 1. Penev [VB. Ile-
HeB] (SO37766!); Rila Mts. Smradlivoto Lake [Puma
CwmpapgmuBoro esepo] [GMO6], 2000°, B. Achtaroff
(SOM39835!); Central Rila Mts., along the road between
the Ribni Lakes and the Partisanska Polyana [ITenTpan-
Ha Puia maHuHa o et Mexxy Pubuu esepa u ITap-
Tu3aHcka nonsual [GMO06], 07.1986, S. Gheorghieff [C.
Teopzues), det. S. Gheorghieff [C. Teoprues] (S094096!);
Rila Mts., Kanarata, [GMO06], in saxosis alpinis, 2600 m,
26.07.1909, B. Davidoff (SOM39862!); Montes Rila, infra
opp. Samokov, in valle alpestri Levi Isker prope Mala
Cerkva, [GMO07], 20-21.06.1929, S. Jdvorka (BP454135!);
Mt. Bela Rila, supra rivum Dolna Leva Reka, [GMO07], in
saxosis, 2250 m, 17.07.1911, B. Davidoff (SOM39830!,
SOM39854!); Rila Mts., decl. orient. “Sakan Dupka”,
[GMO07], in saxosis umbrosis, 2400 m, 06.07.1909, B. Da-
vidoff (SOM39864!, SOM39865!, SOM39867!, SO83837!);
SE Rila Mts., NE of the mountain Suha vapa, S of the
Grndar chalet, [GM16], slopes with Pinus mugo, wet are-
as in scree, 1900 m, 24.07.1980, P. Frost-Olsen 3467
(P00897993!); Sud-est du Massif Rila, au nord-est du Mt.
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Suha vapa, au sud de Grancar chalet, [GM16], pente co-
uverte de Pinus mugo sur sol graveoleux humide, 1900
m, 24.07.1980, P. Frost-Olsen 3467, det. P. Frost-Olsen
(P04198971!, 1987251 660!); Rila Mts., [Puna], peak
Mussala [Cranun], [GM17], eastern slope [M3TouHMsAT
ck10H], 2880-2900 m. 04.07.1957, I. Bondev [Ms. Bondes]
(SOM109121!); around the Sara-Gyol, Chadur Tepe and
Mussala [mokpait Capb I'bon Yagwp Teme u Mycanal,
[GM17], among rocks and on rocky meadows, in abun-
dance [mo ckamure M CKajJHUTE IIOASAHU, [OCTA
pasmpctp.], 06.09.1919, B. Achtarov (SOM39836!); Rila
pl, Musalensky masiv, [GM17], 07.1927, ]. Zolikoffer
(SOM39829!); Rila, Musala, [GM17], 2300 m, 25.07.1993,
Jovanovié, S. 155/93 (BEOU!); Rila, pored staze od hize
Musala ka vrhu Musala, [GM17], silikat, 05.08.2013, N.
Kuzmanovié, S. Durovié 39634 (BEOU!); Musalla,
[GM17], 26.07.1892, J. Wagner 51 (BP192810!); Musala,
[GM17], 1906, unknowun coll. (SOM39839!); m. Musala,
[GM17], in rivularibus, 17.07.1907, Jv. K. Urumov
(BP168853!); m. Musala, [GM17], J. K. Urumov 618
(BP168850!); m. Musala, [GM17], 04.08.1899, V. St#ibrny
(P02542172!); Mt. Musala, [GM17], in excelsis humidis
summae regionis alpinae, 02.08.1920, Jv. K. Urumov
(SOM39841!); Mt. Musala, [GM17], in rivularibus, 1906,
Jv. K. Urumov (SOM39842!); Mt. Musala, [GM17], in
rivularibus, 1908, I. K. Urumoff (SOM39837!); ad cuc.
Musala, [GM17], in saxosis alpinis, 2600 m, 18.08.1913,
B. Achtaroff (SOM39825!); Mycana, [GM17], 02.08.1912,-
13.07.1903, (SOM39844!); Mussala [Mycana], [GM17],
2700 ™, 26.06.1932, B. Achtarov [B. Axmapos],
(SOM39828!); Mussala [Myccana], [GM17], Mussala
[Myccana], [GM17], 08.1905, V. Stfibrny (SOM39838!,
39845!, 39847!); South Rila, Suhoto Lake [FO>xna Puia,
Cyxoro e3epo], [GM17], 07.1980, S. Tonkov [Cn. Tonxos],
det. S. Tonkov [Cn. Toukos] (SO90328!); Rila Mts., the
peak Deno [Pua, Ha B. [leno], [GM17], very humid gra-
ssy places, western slope, ca. [cunHO BriakHM TpeBUCTH
MecTa IO 3amajHa CcKJIOH, KbM] 2400 m [M.H.B.],
22.06.1968, N. Vihodcevski [H. Buxoouescku], det. N. Vi-
hodcevski [H. Buxopguescku] (SO37767!); Rila Mts.,
cacumine Deno, [GM17], in saxosis declivibus, solo
granitico, 2300 m, 23.07.1952, B. Kitanov, det: B. Kitanov
(SO37768!, BP168070!); Rila Mts., Bistrtsa Lakes, near
Mussala [Puna mn., Buctpuunu esepa mom Mycana],
[GM17], 08.1897, V. Stibrny [B. Cmpubwspru], det. V.
Sttbrny [ B. Crpu6spHu] (SO37762!); Rhodope centralis,
montis Musala supra locus alpinos, i.c. supra fontes
Maritzae fluvium, non procul ad urbe Samokov, [GM17],
in rupestribus alpinis, 26.07.1892, J. Wagner s.n.
(BEOU!); Montes Rhodope occidentales, in monte Mus-
alla prope Camkoria (Borovets), [GM17], in rupestribus,
substr. silic., c. 2200-2600 m.s.m., 24.-26.07.1930. K. H.
Rechinger fil. (BP168051!); Rhodope centralis, montis
Musala supra locus alpinos, i.c. supra fontes Maritzae
fluvium, non procul ad urbe Samokov, [GM17], in rupes-
tribus alpinis, 26.07.1892, J. Wagner (BP192821!,
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BP168851!); (P02567976!, P02542170!, P04202637!);
Rhodopes centralis, montis Musala, supra fontes fl.
Maritzae non procul oppido Samokov, [GM17], in rup-
estribus alpinis, 26.07.1892, J. Wagner 7703/2935
(BP688978!); 2935 (P02567974!,P04166218!,P02542168!);
Rila Mts., Marichini springs near Mussala [Puna .,
Mapuunnu ussopu nog, Mycanal, [GM17], 11.08.1899, V.
Sttbrny [B. Cmpubwpnrul, det. V. St¢brny [B. CrpubspHu]
(SO37761!); Rila Mts., on the shores of the upper Mari-
chino Lake [Puma nnanuHa, Kkpait 6peroBete Ha TOPHO
Mapnunno esepo], [GM17], 14.07.1988, D. Peev [/.
Ilees], det. D. Peev [[I. ITeeB] (SOM149660!); mt. Zelena
Rila, ad rivum Desni Ibar, [GM27], in saxosis, 2200 m,
16.08.1911, B. Davidof, (SOM39832!); Rila Mts, the peak
Ibar [Puna, Ha B. MI6Bp], [GM27], on steep rocks and
rocky soils, northeastern slopes, [mo cTpbMHM ckanu n
CKaJIHM TIOYBM C. M3T. CKJIOHOBe, Ha B.] 2600 m [m],
06.09.1919, B. Achtaroff, (SOM39827!); mt. Zelena Rila,
Kotlinite, [GM37], in saxosis mughetosis, 2200 m,
13.08.1912, B. Davidoff (SOM39866!); Eastern Rila Mts.,
above the hut Belmeken, rocks on the path to the sprort
base of Belmeken [M3t. Puna, Hap x. BeiMekeH, Ha cka-
7 [0 TI'bTeKaTa 3a cropTHaTa 6asa benmexen], [GM37],
eastern exposure [M3TOYHO u3moxkeHwme], 2350 m [m.
HapgM. B.], 28.07.2007, A. Tashev [An. Tawes], det. A. Ta-
shev [An. Tames] (SOM165610!); Rila Mts, Belmeken
[Puna ., Ha benmeken], [GM37], on rocky wet slopes
[mo cxanucTu BnaxkHu cknoHose], 12.08.1947, A, Yanev
[Ac. Anes], det. A. Yanev [Ac. dues] (SO37769!); Rila
Mts., around the upper Belmeken Lake [Puna m., okomo
r. benmekencko esepo], [GM37], on wet slopes [mo Bmax-
HIUTe MecTa Ha CKIoHoBete], 12.07.1889, St. Gheorghieff
(SO37765!); mt. Zelena Rila, Sinzirli Cal, [GM37], in
rupestribus, 12.07.1893, B. Davidoff (SOM39851!); mt.
Zelena Rila, Sinzirli Cal, [GM37], in rupibus inter
Mugheto, 12.07.1893, B. Davidoff (SOM39852!); Rila Mts.
Sungurli Chal [Puna nnannna, Cyurypnu van], [GM37],
on rocky places [mo ckanuctu Mmecrta], 12.07.1889, St.
Gheorghieff (SO37763!); Rila Mts., Kostenetski Balkan,
Kotlinite, [Puna nn., Kocrenenkn 6ankan, Kornuaure]
[GM37], 13.07.1889, St. Gheorghieff (SO37764!).

MONTENEGRO (UTM Grid zone 34T). — Gusin-
je, Brada Vezirik b. Gusinje, [DNO00], 09.07.1939, B.
Schiitt (BREM03047!); Bertiscus, m. Bijeli¢ supra Gu-
sinje, [DNO00], 07.1933, V. Lindtner, det. V. Lindtner
(BEO11415!); m. Benuh [Bjeli¢ / DNOO], xpeumanu an-
nuckor mojaca [krecnjaci alpiskog pojasa], 22.07.1933,
II. Yeprwascku, Y. Pyocku, B. /lunommuep, det. V. Nikoli¢
(BEO11410!); Prokletije, Bjeli¢, Borit katun, [DNOO],
kre¢njak, 1900 m, 06.06.1988, D. Lakusic¢ 31/88 (BEOU!);
Prokletije, Maja Kolata, [DNO00], Asplenietea rupestris,
krec¢njak, 2400 m, 05.07.1995, V. Stevanovié, D. Lakusic,
M. Niketié, Z. Bulié, S. HadZiablahovi¢ 368/95 (BEOUY);
Prokletije, Maja Karanfilit, Kro$nja, [DNOO], stene,
1300-2200 m, 26.07.2003, M. Niketi¢, G. Tomovié, S.

Hadziablahovi¢ 17682 (BEOU!); Prokletije, Cafa Borit,
[DNO00], kre¢njak, 07.07.2005, M. Niketi¢, G. Tomovi¢
19876 (BEOU!); Prokletije, Ropojana, 42.497000
N, 19.816660 E, [DNO0O], sipari, Drypetea spinosae,
kre¢njak, 1260 m, 28.07.2011, D. Lakusié, S. Vukojicic,
G. Tomovié, N. Kuzmanovié, B. Surina, R. Di Pietro, A.
Radalj 33657 (BEOU!); Prokletije, Karanfili, Kotlovi, 42
29.980 N, 19 47.853 E, [DNO00], snezanici, Salicetea her-
baceae, kre¢njak, c. 1500 m, 17.07.2010, D. Lakusi¢ 31210
(BEOUY); Prokletije, Maja Karanfili, Ljuboku¢, 42.51224
N, 19.79424 E, [DNO0O], 1635 m, 13.07.2016, D. Lakusié,
N. Kuzmanovié, I. Jankovié, 46018 (BEOU!); Prokletia,
Gebirge bei Gussinje, [42.56309696, 19.83769266 /
DNO1], 12.07.1927, B. Schiitt (BREMO03043!); Bertisci,
Zeletin, Rogovi, [DN02], versus septentr., solo calca-
reo, 2000 m, 14.07.1924, M. Soski¢ s.n. (BEOU!); Mon-
tenegro, ad fines arnautorum, in mte Zeletin, [DN02],
c. 1700 m, rarissime, 06.1903, J. Rohlena (BP168854!);
Prokletije, Cakor-Vaganica, [DN12], pasnjaci, 1850-
2110 m, 24.07.1971, V. Nikoli¢, N. Dikli¢, det. N. Dikli¢
(BEO46825!); distr. Kudi, Zijovo, m. Hat, [42.547185 N,
19.498693 E / CN71], in rupestribus, 02.09.1902, A. Bal-
dacci 42 (P02542167!, P02567977!, P02567978!); distr.
Ku¢i, Cafa Velja supra Rikavac, [CN81], in rupestri-
bus, 01.08.1900, A. Baldacci 265 (BEOU!); (P02542173!,
P02567980!, P02567982!); Prokletije, Kucke Prokleti-
je, Velji vrh, [CN81], kreénjak, 19.07.2003, D. Lakusic,
F. Conti, Z. Bulié, M. Niketi¢, G. Chiasetti, G. Tomovié¢
18511 (BEOU!); Prokletije, Kucke Prokletije, cirko-
vi ispod Pasjaka, 42.57964 N, 19.56673 E [CN81], 1749
mnv , sipari, kre¢njak, 15.07.2017, D. Lakusi¢, B. Suri-
na, N. Kuzmanovié, 1. Jankovié, P. Glasnovié, Balant,
M. (BEOU!); distr. Ku¢i, ad Miréev do supra Rikavac,
[42.572895 N, 19.599391 E / CN81], in rupestribus alpin-
is, 14.07.1898, A. Baldacci 194 (P02542174!, P02567981!,
P02567985!).

SERBIA (UTM Grid zone 34T). — Prokletije, Prileps-
ke planine, [DN21], 21.06.1957, M. Jankovic s.n., det. G.
Tomovi¢ (BEOU!); Prokletije, Nedzinat, [DN22], osuli-
ne i kamenjari, 2200-2450 m, 15.07.1973, V. Nikoli¢, N.
Dikli¢, M. Bogdanovi¢, det. N. Dikli¢ (BEO46828!); Pro-
kletije, Nedzinat, [DN22], predeo oko jezera, me$ovita
¢etinarska $uma, kre¢njak, N exp., ¢. 2000 m, 27.07.1971,
V. Nikoli¢, N. Dikli¢, det. N. Dikli¢ (BEO46826!); Mt.
Henyunar, nmpu Bpxy usHap jesepa [Nedzinat, pri vrhu
iznad jezera / DN22], kpeumauke cTeHe kop Mughetum-
a, 28.08.1933, P. Cernjavski, I. Rudski, V. Lindtner, det.
P. Cernjavski (BEO11412!); Bertisci, m. Hajla, [DN23],
2200 m, 08.1922, Gosovi¢, St. s.n. (BEOU!); m. Hajla ad
Pe¢, [DN23], in pratis humidis, solo calcareo, c. 2200 m,
09.1957, D. Mirié, det. V. Lindtner (BEO46827!); Prokle-
tije, Koprivnik, Belopoljski stanovi-Maja Ljubenié-Jelivi
sluzi, [DN31], 09.07.1958, M. Jankovi¢ s.n. (BEOU!);
Prokletije, Koprivnik, [DN32], Mugus sa Wulfeniom,
10.07.1963, M. Jankovié s.n. (BEOU!); IIpoknernje, Kpi



Uspspe, [Prokletije, Kr$ Cvrlje] [DN32], 06.07.1963, M.
Jankovié s.n. (BEOU!); Bertisci, m. Koprivnik, [DN32],
in saxosis humidis regionis subalpine, 15.06.1923, N.
Kosanin s.n. (BEOU!); Bertisci, m. Koprivnik, [DN32],
in saxosis humidis regionis subalpine, 15.06.1923, Th.
Soska s.n. (BEOU!); Mt. Koprivnik, ca. urb. Pe¢, [DN32],
in glareosis, in Pinus mughi, c. 2300 m, 07.07.1935, O.
Grebenscikov, det. O. Grebenscéikov (BEO11411!); leeb,
Maja Rosulija, [DN33], 2000-2100 m, 25.06.1932, I. Rud-
ski, det. V. Nikoli¢ (BEO11414!);

Field observations

ALBANIA (UTM Grid zone 34T). — District of Malési e
Madhe (Rrethi i Malésisé sé Madhe), Bjeshkét e Nemuna
Mts. (Prokletije Mts.), above the village of Bogé, north
of the peak Mt. Maja e Dragomirit (1901.6 m) and nort-
heast of the peak Mt. Maja e Borés (1780 m), 42.40866 N,
19.61152 E, [CM89], in Bosnian pine forest, on limestone,
1618 m, 07.12.2010, Barina, Z. et al.; District of Malési e
Madhe (Rrethi i Malésisé sé Madhe), Bjeshkét e Nemuna
Mts. (Prokletije Mts.), above the village of Bogé, W of the
bjeshké (pasture) ,,Jaraku®, towards Mt. Maja e Bridashes
(2125.2 m), 42.41958 N, 19.65321 E, [CM89], on limesto-
ne rocks, 1866 m, 13.07.2010, Barina, Z. et al.; District of
Malési e Madhe (Rrethi i Malésisé sé Madhe), Bjeshkét e
Nemuna Mts. (Prokletije Mts), above the village of Bogg,
Qafa e Mushkut Pass, 42.42995 N, 19.69161 E, [CM99],
on limestone rocks, 2234 m, 13.07.2010, Barina, Z. et al.;
District of Malési e Madhe (Rrethi i Malésisé sé Mad-
he), Bjeshkét e Nemuna Mts. (Prokletije Mts.), between
the villages of Bogé and Nikg, north of the pasture Sur-
ta e Boges, at Tarn Ligeni i Bogés, 42.45114 N, 19.71193
E, [CN90], in rocky grassland, on limestone, 1729 m,
14.07.2010, Barina, Z. et al.; District of Malési e Madhe
(Rrethi i Malésisé sé Madhe), Bjeshkét e Nemuna Mts.
(Prokletije Mts), above the village of Nikg, on the S slope
of Mt maja e Shnikut (2552.2 m), 42.4674 N, 19.74484 E,
[CN90], in limestone scree, 2259 m, 15.07.2010, Barina,
Z. et al.; District of Malési e Madhe (Rrethi i Malésisé sé
Madhe), Bjeshkét e Nemuna Mts. (Prokletije Mts.), above
the village of Nikg, on the southern slope of Mt. Maja e
Shnikut (2552.2 m), 42.46105 N, 19.74306 E, [CN90], in
rocky grassland, on limestone, 1870 m, 15.07.2010, Ba-
rina, Z. et al.; District of Tropojé (Rrethi i Tropojés), on
the northern slope of Mt. Maja e Ershelit, above village
Peraj, 42.3013 N, 19.8557 E, [DMO08], in limestone scree,
1441 m, 15.07.2014, Barina, Z. et al.; District of Tropojé
(Rrethi i Tropojés), Mt. Maja e Shtrazés, above village Pe-
raj, 42.30975 N, 19.84522 E, [DMO08], on limestone rocks,
1907 m, 16.07.2014, Barina, Z. et al.; District of Tropojé
(Rrethii Tropojés), Gropat e Shtarzes, above village Peraj,
42.31171 N, 19.85205 E, [DMO08], in northrern exposed,
closed grassland, on limestone, 1823 m, 17.07.2014, Bari-
na, Z. et al.; District of Tropojé (Rrethi i Tropojés), Gro-
pat e Shtarzes, above village Peraj, 42.31284 N, 19.85601

D. Lakusi¢ et al.: Distribution and variability of Geum bulgaricum

E, [DMO08], in northrern exposed, closed grassland, on
limestone, 1620 m, 17.07.2014, Barina, Z. et al.; District
of Tropojé (Rrethi i Tropojés), Gropa e Grades, above
village Peraj, 42.33474 N, 19.85024 E, [DMO08], in rocky
grassland, on limestone, 1630 m, 18.07.2014, Barina, Z. et
al.; District of Tropojé (Rrethi i Tropojés), Mts. Albanian
Alps (Alpet Shqiptare, Bjeshkét e Nemuna, Prokletije),
west of town Bajram Curri (Kolgecaj), on the northern
slope of the 2026 m high mount south of mt maja e Dhi-
ve (2333 m), 42.34041 N, 19.98508 E, [DM18], in rocky
grassland, on limestone, 2022 m, 02.06.2009, Barina, Z.
et al,; District of Tropojé (Rrethi i Tropojés), on the nort-
hern slope of Mt maja e Gavnit (2509 m) above home-
stead stanet e Drogés, above village Dragobi (Hajdaraj),
42.39832 N, 19.93963 E, [DM19], in rocky grassland, on
limestone, 1654 m, 21.07.2012, Barina, Z. et al.; District
of Tropojé (Rrethi i Tropojés), on the slope of Mt Als-
hines (2211 m), above village Curraj i Epérm, 42.38067
N, 19.96711 E, [DM19], in rocky grassland, on limestone,
2331 m, 22.07.2012, Barina, Z. et al.; District of Tropojé
(Rrethi i Tropojés), on the southern slope of Mt maja e
Gavnit (2509 m) above village Curraj i Epérm, 42.38557
N, 19.92471 E, [DM19], in rocky grassland, on limestone,
1985 m, 23.07.2012, Barina, Z. et al.; Kukés county, Sh-
kélzen Mts, Mt Maja e Radeshés above village Kérnajé,
42.433615 N, 20.086204 E, [DM29], on limestone rocks,
2050 m, 23.05.2016, Barina, Z. et al.; District of Dibér
(Rrethi i Dibrés), Mt Ruja e Lura above village Fushé
Luré, 41.78441 N, 20.24803 E, [DM32], in rocky gras-
sland, on limestone, 1846 m, 21.06.2013, Barina, Z. et al.;
District of Dibér (Rrethi i Dibrés), Mt Ruja e Lura above
village Fushé Luré, 41.77728 N, 20.25961 E, [DM32], on
limestone rocks in dolina, 1713 m, 21.06.2013, Barina, Z.
et al.; District of Tropojé (Rrethi i Tropojés), on Mt Maja
a Gjytetit (2044 m), above village Cerem, 42.47773 N,
19.9852 E, [DN10], in limestone scree, 2128 m, 10.07.2011,
Barina, Z. et al.; District of Tropojé (Rrethi i Tropojés),
between homesteads Gjarpnit e Siperme and Gjarpnit a
Poshtme, above village Dragobi, 42.46473 N, 19.99193 E,
[DN10], in limestone karst, 2043 m, 10.07.2011, Barina,
Z. et al.; District of Tropojé (Rrethi i Tropojés), Mts. Al-
banian Alps (Alpet Shqiptare, Bjeshkét e Nemuna, Pro-
kletije), above town Tropojé, on the northern slope of mt.
Shkélzen (2404.4 m), 42.46181 N, 20.11676 E, [DN20], on
limestone rocks, 2009 m, 06.06.2009, Barina, Z. et al.;
District of Tropojé (Rrethi i Tropojés), Mts. Albanian
Alps (Alpet Shqiptare, Bjeshkét e Nemuna, Prokletije),
above town Tropojé, at the northern foot of cliffs of mt.
Shkélzen (2404.4 m), 42.46461 N, 20.12662 E, [DN20],
in closed mountaine grassland, on limestone, 2041 m,
06.06.2009, Barina, Z. et al.

MONTENEGRO (UTM Grid zone 34T). — Prokletije,
Plavsko-Gusinjske Prokletije, Planinica, [42.681458 N,
20.014671 E / DN12], 2000 m, sipari, kre¢njak, 15.07.2015,
B. Surina, N. Kuzmanovié; Prokletije, Kucke Prokletije,
cirkovi ispod Surdupa, [42.585924 N, 19.545372 E / CN8l],
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1750 m, sipari, kre¢njak, 15.07.2017, D. Lakusi¢, B. Surina,
N. Kuzmanovié, 1. Jankovié, P. Glasnovié, Balant, M.; Pro-
kletije, Kucke Prokletije, cirkovi ispod Stitana, [42.575852
N, 19.558760 E / CN81], 1850 m, sipari, kre¢njak, 14.07.2017,
D. Lakusié, N. Kuzmanovié, 1. Jankovié.

Acknowledgements — This work was supported by Mi-
nistry of Education and Science of the Republic of Serbia
(Grant No. 173030 to D. Laku$i¢). Many thanks to the
curators of BEO, BEOU, BP, BREM, P, SARA, SO, and
SOM for help while searching for the type material and
permission to reproduce images of the herbarium spe-
cimens. Thanks to Lulezim Shuka (Tirana), Sonya Tso-
neva (Sofia), and Yulia Boseva (Sofia) for data and images
of plants from Albania and Bulgaria. The authors also
thank Dr. Spencer C. Brown from the Institut des Scien-
ces du Végétal (CNRS, Gif-sur-Yvette) for his expert as-
sistance in flow cytometry on the IMAGIF platform of
cytometry. Finally, many thanks to an anonymous re-
viewer for very valuable comments and suggestions.

REFERENCES

AMIDZIC L. 1997. Pinetum mughi-Geum bulgaricum, new
association of the Mountain pine (Pinus mugo Turra)
on Prokletije Mountain. The University Thought — Pu-
blication in Natural Sciences 4(2): 89-95.

Amipzi¢ L. 2003. Visokoplaninska vegetacija. In:
AMIDZIC L, JaANKOVI¢ M & JAKSIC P (eds.), Metohijske
Prokletije. Prirodna i kulturna bastina, pp. 211-220, Za-
vod za zastitu prirode Srbije, Beograd.

AMipzI¢ L & BELDS S. 1995. Geoloske i fitocenoloske spe-
cifi¢nosti juznih padina Lumbardske planine (Prokleti-
je), sa posebnim osvrtom na zajednicu Carex laevis-He-
lianthemum alpestre Horv. The University Thought — Pu-
blication in Natural Sciences 2(1): 27-31.

Amipzi¢ L & Krivo$gy Z. 1998. High-mountain vegeta-
tion Flora of Nedzinat and Zuti Kamen (Prokletije Mt.).
The University Thought — Publication in Natural Scien-
ces 5(1): 99-112.

AMIDZIC L & PaNjkovi¢ B. 2003. Vaskularna flora. In:
AmIDZIC L, JaANKOVI¢ M & JAKSIC P (eds.), Metohijske
Prokletije. Prirodna i kulturna bastina, pp. 149-177, Za-
vod za zastitu prirode Srbije, Beograd.

AsseNoV 1. 1973. Geum L. In: JorpaNov D (ed.), Flora na
Narodna Republika Bdlgaria 5, pp. 189-205, Balgarska
Akademija na naukite, Sofia.

Barpaccr A. 1892. Altre notizie intorno alla flora del
Montenegro. Malpighia 6: 57.

BarL PW. 2011. Sources of records for Albania in Flora
Europaea. Published on the internet: https://www.utm.
utoronto.ca/biology/sites/files/biology/public/shared/
misc/Albania_V1.pdf [Accessed May 3 2017]

BALTISBERGER M. 2006. Cytological investigations on
Bulgarian phanerogams. Willdenowia 36 (Special
Issue): 205-216.

BDA - BioLoGIicAL DIVERSITY ACT (ACT ON AMENDING
AND SUPPLEMENTING THE BIOLOGICAL DIVERSITY
Acrt). 2007. Decree no. 354 accepted by the 40th Natio-
nal Assembly on 01 November 2007. Darzhaven Vestnik
94/16.11.2007: 2-44.

Beck G. 1927. Flora Bosnae, Hercegovinae et regionis Novi
Pazar, III-Choripetalae. Srpska kraljevska akademija,
Beograd, Sarajevo.

BonDEV 1. 1959. Vegetation in the Highlands Areas of Ibar
Ridge in Eastern Rila. Sofia University Press, Sofia.

DEeMIRI M. 1983. Flora ekskursioniste e Shqiperise. Shtépia
Botuese e Librit Shkollor, Tirané.

DikLi¢ N & NikoLi¢ V. 1961. Novi podaci o nalazistu bilj-
nih vrsta u Srbiji. Glasnik Prirodnjackog muzeja u Beo-
gradu Serija B17: 215-234.

DimiTrov M, TINCHEV G & MILCHEV 1. 1996. Ecological
and phytocoenological characteristics of the reserve Ibar.
Investigation of the Rila National Park. Management of
the Rila National Park, Forestry Committee, Sofia.

Duc S, MuraTovi¢ E, DReSkoVIC N, BoskaiLo A & Du-
DEVIC S. 2013. Crvena lista flore federacije Bosne i Herce-
govine. Knjiga 2, Nacrt izvjestaja - Prijedlog. Federalno
ministarstvo okoli$a i turizma, Prirodno-matematicki
fakultet Sarajevo, EU ,,Greenway“ Sarajevo.

GaJEwsKI W. 1957. A cytogenetic study on the genus
Geum. Monographiae Botanicae 4: 3-414.

Gajewsk1 W. 1958. Evolution in the genus Geum. Evolu-
tion 13: 378-388.

GAJEWSKI W. 1968. Geum L. In: TutIN TG, HEYwWooD
VH, BURGES NA, MooRE DM, VALENTINE DH, WAL-
TERS SM & WEBB DA (eds.), Flora Europaea, Vol. 2, pp.
34-36, Cambridge University Press, Cambridge.

GaJi¢ M. 1972. Geum L. In: Josirovi¢ M (ed.), Flora SR
Srbije 4, pp. 72-79, Srpska Akademija Nauka i Umetno-
sti, Beograd.

GANCHEV S. 1963. Vegetation Cover of the Orophyte Belt
in the West Part of the North-West Rila. Bulletin de I'In-
stitut Botanique (Sofia) 12: 5-91.

GREBENSCIKOV O. 1943. Prilog poznavanju vegetacije pla-
nine Koprivnik kod Pe¢i. Srpska Kraljevska Akademija.
Posebna izdanja CXXXVI. Prirodnjacki i matematicki
spisi 35. Ohridski Zbornik 11: 241-267.

HAYEK A. 1917. Beitrag zur Kenntnis der Flora des alba-
nisch-montenegrischen Grenzgebietes. Denkschrift der
Kaiserlich Akademie der Wissenschaft in Wien Mathe-
matisch-Naturwissenschaftliche Klasse 94: 1-84.

HAYEK A. 1924. Zweiter Beitrag zur Kenntnis der Flora
von Albanien. Denskriften der Akademie der Wissent-
schaflichen in Wien Matematisch-Naturwissenschaftli-
che Klasse 99: 101-224.

Havex A. 1927. Prodromus Florae peninsulae Balcanicae
1. Repertorium specierum novarum regni vegetabilis,
Beihefte 30(1): 1-1193.

Hewrtt GM. 2011. Mediterranean peninsulas: the evo-
lution of hotspots. In: ZacHos FE & HABEL JC (eds.),
Biodiversity hotspots, pp. 123-147, Springer, Berlin.


https://www.utm.utoronto.ca/biology/sites/files/biology/public/shared/misc/Albania_V1.pdf
https://www.utm.utoronto.ca/biology/sites/files/biology/public/shared/misc/Albania_V1.pdf
https://www.utm.utoronto.ca/biology/sites/files/biology/public/shared/misc/Albania_V1.pdf

HEeywoob V. 2009. The impacts of climate change on plant
species in Europe - Final version. Convention on the
Conservation of European Wildlife and Natural Habi-
tats, Standing Committee, T-PVS/Inf (2009) 9, 29" Me-
eting, Bern, 23-26 November 2009.

Horvart I, GLAVAC V & ELLENBERG H. 1974. Vegetation
Siidosteuropas. Geobotanica selecta 4. Gustav Fischer
Verlag, Stuttgart.

IUCN 2001. Guidelines for Protected Area Management
Categories. World Commission on Protected Areas and
Europark Federation, Grafenau, Brussels.

JAGER EJ & WELK E. 2003. Pflanzengeographische Glie-
derung Europas. In: BouN U, NEUHAUSL R, GOLLUB G,
HeTTWER C, NEUHAUSLOVA Z, RAUS T, SCHLUTER H &
WEBER H (eds.), Karte der natiirlichen Vegetation Euro-
pas. Mafsstab 1 : 2 500 000, pp. 79-86, Landwirtschafts-
verlag, Miinster.

Jankovié I, SaTovi¢ Z, LiBER Z, Kuzmanovié N, Rapo-
sAavLJEVIC I & Lakusi¢ D. 2016. Genetic diversity and
morphological variability within the Balkan endemic
Campanula secundiflora s.1. (Campanulaceae). Botani-
cal Journal of the Linnean Society 180:64-88.

JANKOVIC M. 1972. Zastita i obnova biosfere i ekosistema
Prokletija, iz aspekta sadasnjeg stanja flore i vegetacije
na njima. Glasnik Instituta za botaniku i Botanicke baste
Univerziteta u Beogradu. Nova serija 7(1-4): 115-151.

Jankovi¢ M. 1998. Prilog poznavanju krivulja (Pinus
mugo) i njegovih zajednica u vegetaciji Suma i Zbunova
na Prokletijama (prethodno saopstenje). Zastita Prirode
50: 125-133.

Jankoviéc M & Amipzi¢ L. 2003. Zona borbe” bora kri-
vulja. In: AMIDZIC L, JANKOVIC M & JAKSIC P (eds.),
Metohijske Prokletije. Prirodna i kulturna bastina, pp.
207-210, Zavod za za$titu prirode Srbije, Beograd.

JaNkovic MM & BoGOJEVIC R. 1962-1964 (1967). Wul-
fenio-Pinetum mughi, nova zajednica planinskog bora
(Pinus mugo) i alpsko-prokletijske endemo-reliktne vr-
ste Wulfenia carinthiaca. Glasnik Botanickog Zavoda i
Baste Univerziteta u Beogradu 2(1-4): 95-130.

JAvorka S. 1926. Adatok Albania flérajahoz. Additta-
menta ad floram Albaniae. A Magyar Tudomdnyos Aka-
démia Balkan-Kutatdsainak Tudomdnyos Eredményei
3: 219-346.

Jovovi¢ N, Jankovié M & Paviovi¢ D. 1998. Nova za-
pazanja o zoni $umske granice, o meduodnosima i od-
nosima prema geoloskoj podlozi vrsta Pinus heldreichii,
Pinus peuce 1 Pinus mugho na Prokletijama. Ekologija
33 (Supplementum): 19-21.

KurtToO A. 2009. Rosaceae (pro parte majore). In: Euro+-
Med Plantbase - the information resource for Euro-Me-
diterranean plant diversity. Available from: http://ww2.
bgbm.org/EuroPlusMed/PTaxonDetail.asp?NameCa-
che=Rosaceae&PTRefFk=7300000

KurTTO A, LAMPINEN R & JUNIKKA L (eds.). 2004. Atlas
Florae Europaeae. Distribution of Vascular Plants in Eu-
rope. 13. Rosaceae (Spirea to Fragaria, exl. Rubus). The

D. Lakusi¢ et al.: Distribution and variability of Geum bulgaricum

Committee for Mapping the Flora of Europe & Societas
Biologica Fennica Vanamo, Helsinki.

KuzmanNovi¢ N, COMANEScU P, FRAJMAN B, LAZARE-
vIC M, PAUN O, SCHONSWETTER P & LakuSIC D. 2013.
Genetic, cytological and morphological differentiation
within the Balkan-Carpathian Sesleria rigida sensu Fl.
Eur. (Poaceae): A taxonomically intricate tetraploid-oc-
toploid complex. Taxon 62: 458-472.

Laxkusi¢ D, LiBER Z, NikoLI¢ T, SURINA B, Kovacic¢ S,
BogpanNovi¢ S & STEraNovIC S. 2013a. Molecular
phylogeny of Campanula pyramidalis species complex
(Campanulaceae) inferred from chloroplast and nuclear
non-coding sequences and its taxonomic implications.
Taxon 62:505-524.

Lakusi¢ D, NIKETIC M, Raki¢ T & STEvaNoVIC V. 2013b.
Edraianthus canescens (Campanulaceae), a new species
from the Central Balkan Peninsula. Phytotaxa 118(1):
22-28.

LAKUSIC D, STEFANOVIC S, SILJAK-YAKOVLEV S, RAKIC T,
Kuzmanovi¢ N & SuriNa B. 2016. Edraianthus stan-
kovicii (Campanulaceae), an overlooked taxon from
the Balkan Peninsula - Evidence from morphometric,
molecular and genome size studies. Phytotaxa 269(2):
69-89.

Lakusi¢ R. 1964. Oekologisch-Morphologische differen-
zierung innerhalb der art Wulfenia carinthiaca Jacq.
Acta Botanica Croatica 1: 49-54.

Lakusi¢ R. 1968. Planinska vegetacija jugoisto¢nih Dina-
rida. Glasnik Republickog Zavoda za Zastitu Prirode i
Prirodnjacki Muzej 1: 9-77.

LAkUSIC R. 1984. Vegetacija ekosistema Rozajsko-Ivan-
gradskog prostora. RoZajski zbornik 3: 7-14.

LakUSIC R. 1991. “Crvena Knjiga“ planine Bjelasice. Zbor-
nik radova “Priroda i drustvene vrednosti Nacionalnog
parka Biogradska Gora”, Crnogorska Akademija nauka i
umjetnosti, Naucni skupovi 23: 294-317.

LaMPINEN R. 2001. Universal Transverse Mercator
(UTM) and Military Grid Reference System (MGRS).
Downloadable from http://www.fmnh.helsinki.fi/en-
glish/botany/afe/map/utm.htm

LEPERS-ANDRZEJEWSKI S, SILJAK-YAKOVLEV S, BROWN
SC, Wong M & Dron M. 2011. Diversity and dynamics
of plant genome size: an example of polysomaty from
a cytogenetic study of Tahitian vanilla (Vanilla x tahi-
tensis, Orchidaceae). American Journal of Botany 98:
986-997.

LuBARDA B. 2013. Horoloska analiza balkanske endemic-
ne flore na teritoriji Bosne i Hercegovine. Doktorska
teza. Prirodno-matematic¢ki fakultet Univerziteta u
Banjoj Luci.

Mary K. 1923. Prilozi za floru Bosne i Hercegovine IX.
Glasnik Zemaljskog muzeja u Bosni i Hercegovini 35:
123-162.

MARIE D & BrowN SC. 1993. A cytometric exercise in
plant DNA histograms, with 2C values for 70 species.
Biology of the Cell 78: 41-51.


http://ww2.bgbm.org/EuroPlusMed/PTaxonDetail.asp?NameCache=Rosaceae&PTRefFk=7300000
http://ww2.bgbm.org/EuroPlusMed/PTaxonDetail.asp?NameCache=Rosaceae&PTRefFk=7300000
http://ww2.bgbm.org/EuroPlusMed/PTaxonDetail.asp?NameCache=Rosaceae&PTRefFk=7300000
http://www.fmnh.helsinki.fi/english/botany/afe/map/utm.htm
http://www.fmnh.helsinki.fi/english/botany/afe/map/utm.htm

Botanica SERBICA vol. 42 (1)

Marki8i¢ H. 1984. Nekoliko endema iz flore Rozajskog
kraja. RoZajski Zbornik 3: 15-27.

MARKISIC H. 1986. Florni elementi planine Hajle. RoZaj-
ski Zbornik 5: 135-145.

MaRrkova M. 2006. Geum bulgaricum Panci¢. In: PETRO-
vA A (ed.), Atlas of Bulgarian Endemic Plants, p. 106,
Gea-Libris, Sofia.

MatoviE M & TATIC B. 2002. Endemicne biljke. Zavod za
udzbenike i nastavna sredstva, Beograd.

MEDCALC SOFTWARE. 2005-2016. Digimizer image
analysis software version 4.0.0.0. Belgium. Available at:
http://www.digimizer.com/

MEYER E. 2011. Beitrdge zur Flora Albanien. Hausskne-
chtia (Supplementum) 15: 1-220.

MicevskI K. 1998. Geum L. In: MIcEVsKI (ed.), The flora
of the Republic of Macedonia 1(4), pp. 927-933, Macedo-
nian Academy of Sciences and Arts, Skopije.

MiuajLov M, Savikin-Fopurovié K, BuraToviéc V &
MeNkovi¢ N. 1998. Farmakognozijsko proucavanje
divljeg lekovitog bilja sa moguénosti njegovog korisce-
nja na podruéju Sarplanine. Arhiv za Farmaciju 48(3):
233-255.

NieTo FELINER G. 2014. Patterns and processes in plant
phylogeography in the Mediterranean Basin. A review.
Perspectives in Plant Ecology, Evolution and Systematics
16: 265-278.

NikoLi¢ V, SicuNov A & DikLi¢ N. 1986. Dopuna flori SR
Srbije novim podacima o rasprostranjenju biljnih vrsta.
In: SARIC M & DikLI¢ N (eds.), Flora SR Srbije 10, pp.
259-336, Srpska akademija nauka i umetnosti. Beograd.

Ozinga WA & ScHaMINEE JHJ (eds.). 2005. Target spe-
cies — Species of European concern. Alterra-report 1119,
Alterra, Wageningen.

PaNCIC J. 1883. Grada za Floru Knezevine Bugarske. Gla-
snik Srpskog Ucenog Drustva 53: 161-231.

Paviova D. 2012. Serpentine flora of Rila National Park
(Bulgaria) and its conservation value. Comptes Rendus
de I’Academie Bulgare des Sciences 65(11): 1535-1542.

PeEev D, PRAMATAROVA M, TSONEVA S, VALYOVSKA N &
VasiLEvA 1. 2000. Biodiversity of vascular plants in the
Rila National Park. In: SAkALIAN M (ed.), Biological
Diversity of the Rila National Park, pp. 7-78, USAID &
MoEW, Sofia.

PEEV D & TSONEVA S. 2009. Geum bulgaricum Panci¢. In:
PETROVA A & VLADIMIROV V (eds), Red List of Bulgarian
vascular plants, p. 89, Phytologia Balcanica 15(1): 63-94.

PENZEs A. 1954. Geum- (Sieversia-) tanulmanyok. Botan-
ikai kozlemények 45(3-4): 275-281.

PETROVA A & VLADIMIROV V. 2010. Balkan endemics in
the Bulgarian flora. Phytologia Balcanica 16(2): 293-311.

Prorti¢ D. 1908. Prilog k poznavanju flore Bosne i Herce-
govine. Glasnik Zemaljskog muzeja u Bosni i Hercegovi-
ni 20(3): 275-288.

Pustanpa F, BrowN CS, BogunNi¢ F, BaSi¢ N,
MuraTtovi¢ E, OLLIER S, HipALGO O, BOURGE M,
STEVANOVIC V & SILJAK-YAKOVLEV S. 2013. Small ge-

nomes dominate in plants growing on serpentine soils
in West Balkans, an exhaustive study of 8 habitats cov-
ering 308 taxa. Plant and Soil 373: 427-453.

Qosja XH, Pararisto K, DEMIRI M, VANGJELI ] & BALZA
E. 1992. Flora e Shqiperise. Vol. 2. Akademia e Shken-
cave e Republikes se Shqiperise Qendra e Kérkimeve
Biologjike, Tirané.

REcHINGER K. H. fil. 1935. Ergebnisse einer botanischen
Reise in den Bertiscus (Nordalbanische Alpen). Feddes
Repertorium 38(13-25): 138-152.

RExHEPI F. 1986. Flora e maleve té larta té Kosovés. Bibli-
oteka - Botime té Vecanta. Pristina.

RExHEPI F. 1989-1990 (1991). Vegetacija klekovine bora
(bor krivulja) Pinus mugo na visokim predelima Pro-
kletija i Sar planine. Univerzitet u Nisu, Tehnoloski fa-
kultet u Leskovcu. Zbornik Radova 7-8(1): 147-150.

RexHEPI F. 2013. Geum bulgaricum Panci¢. In: MILLA-
KU F, RExHEPI F, KrRASNIQI E, PAjazITA] Q, MALA X &
BerisHA N (eds.), Libri i kuq i florés vaskulare té Repu-
blikés sé Kosovés 1. Ministria e mjedisit dhe planifikimit
hapésinor. Pristina.

ROHLENA J. 1904. Vierter Beitrag zur Flora von Monte-
negro. Sitzungsberichte der koniglich bohmischen Gesell-
schaft der Wissenschaften in Prag 38: 1-108.

RoHLENA J. 1942. Conspectus Florae Montenegrinae.
Preslia 20-21: 1-506.

Roussakova V. 2000. Végétation alpine et sous alpine su-
périore de la montagne de Rila (Bulgarie). Braun-Blan-
quetia 25: 1-132.

Roussakova V. 2003. Biodiversite et conservation de la
vegetation du massif de Rila (centre de la Peninsule Bal-
canique. Bocconea 16(1): 465-471

Roussakova V. 2013. Mapping of the vegetation cover
and habitat types under NATURA 2000 in the Rila Mts.
Phytologia Balcanica 19(1): 115-130.

Roussakova V. 2015. 05H2 Mountain siliceous screes. In:
Biserkov V (eds.), Red Data Book of the Republic of Bul-
garia 3. Natural habitats, pp. 374-376, BAS & MOE, Sofia.

Roussakova V & GEORGIEVA N. 2003. Coenotical Speci-
ficity and CORINE Habitats - Richness, Representation
in the Park and Tendencies in Their Development. In:
PEEV D (ed.), Rapid Ecological Assessment of Rila Mon-
astery Nature Park, pp. 70-79, Ministry of Environment
and Water, Republic of Bulgaria, Sofia.

Roussakova V & Gussev CH. 2015. 07H3 Silicate rocks
with hasmophytic vegetation. In: BisErkov V (eds.),
Red Data Book of the Republic of Bulgaria 3. Natural ha-
bitats, pp. 379-381. BAS & MOE, Sofia.

Rousakova V & VALCHEV V. 2000. Phytocoenological
characteristics of the Rila National Park to the West of
Mallyovitsa River. In: SAKALIAN M (ed.), Biological Di-
versity of the Rila National Park, pp. 177-215, USAID &
MoEW, Sofia.

Rupskr I. 1936. Prilog poznavanju vegetacije Rugov-
sko-Metohijskih planina. Glasnik Jugoslovenskog Profe-
sorskog Drustva 16(8): 740-749.


http://www.digimizer.com/

Rupsk1 1. 1949. Ekskurzija na Zljeb i Mokru planinu.
Prirodnjacki muzej srpske zemlje 23: 5-65.

ScHUTT s.d. Die Pflanzenwelt von Nordalbanien, Mon-
tenegro und des westlichen Sar-Gebirges (manuscript).

SHUKA L, Kasuta L & XHuraj M. 2008. Evalution of
potential transboundary important plant areas of the
North Albania. Natura Montenegrina 7(3): 425-439.

SHUKA L & MALoO S. 2010. The transboundary important
plant areas as conservation units of European green
belt (Eastern Albanian zone). Journal of Environmen-
tal Protection and Ecology 11(3): 866-874.

SicuNov A. 1979. Tre¢i prilog poznavanju rasprostra-
njenja nekih sumskih vrsta biljaka u SR Srbiji. Glasnik
Prirodnjackog muzeja u Beogradu. Serija B34: 71-88.

SL RCG 76/2006. Rijesenje o stavljanju pod zastitu poje-
dinih biljnih i Zivotinjskih vrsta. Sluzbeni list Republi-
ke Crne Gore 76/2006.

SL RS 5/2010. Strogo zasti¢ene divlje vrste, Prilog I. Pra-
vilnik o proglasenju i zastiti strogo zasti¢enih i zasti-
¢enih divljih vrsta biljaka, Zivotinja i gljiva. Sluzbeni
glasnik Republike Srbije 5/2010.

SpPIRIDONOV G, GUSSEV CH, GANEVA A & Assyov B.
2012. BGIPA 096 Rila. In: PEEV D, PETROVA A, APO-
sToLOVA I & Assyov B (eds.), Important Plant Area in
Bulgaria, pp. 354-361, Pensoft Publishers, Sofia.

STATSOFT 1996. STATISTICA (data analysis software sy-
stem), version 7.0. www.statsoft.com. StatSoft Inc, Tul-
sa.

STeESEVIC D & PETROVIC D. 2004. Rare, Endangered
and Protected Plants of Mountain Bjelasica. Podgori-
ca: Department of Biology, University of Montenegro;
Centre for Biodiversity of Montenegro. Monographia
1: 24-46.

STEVANOVIC V. 2005. Procena biodiverziteta od interpre-
tacije do konzervacije. Primer endemic¢ne vaskularne
flore Balkanskog poluostrva. In: ANPELKOVIC M (ed.),
Biodiverzitet na pocetku novog milenijuma, Zbornik
radova sa naucnog skupa. Srpska Akademija Nauka i
Umetnosti, Nau¢ni skupovi CXI, Odeljenje hemijskih
i biologkih nauka 2: 53-73.

STEVANOVIC V, TAN K & IATROU G. 2003. Distribution
of the endemic Balkan flora on serpentine. I. Obligate
serpentine endemics. Plant Systematics and Evolution
242: 149-170.

StevaNovi¢ V, TAN K & PETROVA A. 2007. Mapping the
endemic flora of the Balkans — a progress report. Boc-
conea 21: 131-137.

STEVANOVIC V, VUKOJICIC S, SINZAR-SEKULIC |, LAZA-
REVIC M, Tomovi¢ G & Tan K. 2009. Distribution and
diversity of Arctic-Alpine species in the Balkans. Plant
Systematics and Evolution 283: 219 - 235.

SURINA B, RAKIC T, STEFANOVIC S, STEVANOVIC V & LA-
KUSI¢ D. 2009. One new species from the genus Edra-
ianthus, and a change in taxonomic status for Edraian-
thus serpyllifolius £. pilosulus (Campanulaceae) from the
Balkan Peninsula. Systematic Botany 34(3): 602-608.

D. Lakusi¢ et al.: Distribution and variability of Geum bulgaricum E

SmARDA 1. 1968. Vysledsky biogeografickych cest do Jugo-
slavie v letech 1964-1967 11. Ceskoslovenskd akademie
véd - geograficky astav v Brné, Brné.

TaN K, STEVANOVIC V & STRID A. 2007. Distribution and
centres of diversity for endemic geophytic monocots in
the Balkans. Bocconea 21: 139-146.

TASHEV A & Paviov D. 1995. Endemic, rare, threatened
with extinction and protected plants in the Biosphere
Reserve “Marichini Ezera”. In: Tsankov G (ed.), Proce-
edings of a Jubileum Symposim 100 years from birthday
(2-3 June 1994) of the Acad. Boris Stephanov (1894-1979)
vol. 2, pp. 179-180, PSSA, Sofia.

THIERS B. 2017. Index Herbariorum: A global directory of
public herbaria and associated staff. New York Botani-
cal Garden’s Virtual Herbarium. Available from: http://
sweetgum.nybg.org/ih/herbarium.php?irn=126601

Tomovi¢ G. 2007. Fitogeografska pripadnost, distribucija
i centri diverziteta balkanske endemicne flore u Srbiji.
Doktorska disertacija. Bioloski fakultet Univerziteta u
Beogradu.

TomoviC G, NIKETIC M, LakuSi¢ D, RANBPELOVIC V &
STtEVANOVIC V. 2014. Balkan endemic plants in Central
Serbia and Kosovo regions: distribution patterns, ecolo-
gical characteristics and centres of diversity. Botanical
Journal of the Linnean Society 176(2): 173-202.

TsoNEvA S & PEEv D. 2003. Vascular plants - diversity
and conservation significance in Rila Monastery Natu-
re Park. In: PEEV D (ed.), Rapid Ecological Assessment of
Rila Monastery Nature Park, pp. 16-42, USAID.

TurrILL WB. 1929. The plant life of the Balkan peninsula.
A phytogeographical study. Clarendon Press, Oxford.

TutIN TG, HEYwoop VH, BURGES NA, MOORE DM, Va-
LENTINE DH, WALTERS SM & WEBB DA. 1968. Flora
Europaea 2. Cambridge University Press, Cambridge.

VANGJELI J. 2003. Udhéheqés fushor i florés sé Sqipérisé.
Tirané.

VANGJELI J. 2015. Excursion Flora of Albania. Koeltz Bota-
nical Books, Konigstein.

VLADIMIROV V, PETROVA A, GEORGIEV V, TSONEVA § &
PeTROVA A. 2015. ITanpaToBUAHYM U CeMEHHU pacTe-
Hus. In: Céoprux Buonozuuna xapakmepucmuka Kom
IHpoexm 3a Ilnan 3a ynpasnenue na Hayuonanen napk
«Puna» 2015 - 20124, pp. 267 - 437, http://pu-rila.info/
wp-content/uploads/2015/10/Sbornik_BH_NPR.pdf

VUksaNovIC S. 2003. Flora planine Babji zub. Magistar-
ska teza. Biologki fakultet, Univerzitet u Beogradu.

VuksanNoviC S. 2016. Rasprostranjenje, horoloska struk-
tura i centri diverziteta balkanske endemicne flore u Cr-
noj Gori. Doktorska disertacija. Bioloski fakultet Uni-
verziteta u Beogradu.


http://sweetgum.nybg.org/ih/herbarium.php?irn=126601
http://sweetgum.nybg.org/ih/herbarium.php?irn=126601
http://pu-rila.info/wp-content/uploads/2015/10/Sbornik_BH_NPR.pdf
http://pu-rila.info/wp-content/uploads/2015/10/Sbornik_BH_NPR.pdf

m Botanica SERBICA vol. 42 (1)

REZIME

Botanica SERBICA

Rasprostranjenje i varijabilnost Geum bulgaricum
(Rosaceae), vrste od evropskog interesa

Dmitar LakuS1¢, Gordana Tomovi¢, Chavdar GUSSEV, Zoltan BARINA, Sonja
S1LJAK-YAKOVLEV, Nevena KuzmMANOVIC, Ivana JANKOVIC i Snezana VUKOJICIC

ao evropski endemit, sa arealom ograni¢enim na nekoliko evropskih drzava, Geum bulgaricum Panci¢ je

definisan kao “ciljna vrsta” ili “vrsta od evropskog interesa”. Iako se radi o vrsti od velikog medunarodnog
znadaja, njeno rasprotranjenje je nedovoljno poznato. Na osnovu vieSegodis$njih terenskih istraZzivanja,
analize herbarskih i literaturnih podataka, potvrdeno je da je G. bulgaricum balkanska endemic¢na vrsta
rasprostanjena u Albaniji, Bosni i Hercegovini, Bugarskoj, Crnoj Gori i Srbiji. Njen areal je podeljen na dva
glavna dela “isto¢ni” (Rila u Rodopskom planinskom sistemu), i “zapadni” (nekoliko planina u Dinarskom
i jedno izolovano nalaziite u severoisto¢nom delu Skardo-Pindskog planinskog sistema), u okviru koga su
sve populacije grupisane u Cetiri disjunkcije. Vrsta se najé¢e$¢e nalazi u alpijskim i subalpisjkim acifofilnim
(Juncetea trifidi) i kalcifilnim (Elino-Seslerietea) rudinama, a rede i u vegetaciji sipara (Thlaspietea rotundifolii),
pukotina stena (Asplenietea trichomanis), Zbunjacima bora krivulja (Roso pendulinae-Pinetea mugo) i veoma
lokalizovano na serpentinskim kamenjarima. Ukupan dijapazon nadmorskih visina se kre¢e izmedu 1200 i
2700 m. Horoloski podaci su su prikazani na UTM karti 10 x 10 km, a veliki broj nalaza je georeferenciran
sa koordinatama u WGS84 sistemu. Na osnovu horologkih podataka i procene stanja poplacija G. bulgaricum
je definisan kao IUCN NT u Bugarskoj, Albaniji i Crnoj Gori, i VU D2 E u Srbiji i Bosni i Hercegovini. S
obzirom da do sada G. bulgaricum nije bio predmet bilo kakvih detaljnih studija, u radu je prikazan prvi
uvid u diferencijacije populacije. Pokazano je da se Rodopske i Dinarske populacije neznatno razlikuju na
morfoloskom nivou, ali i das u veoma dobro izdiferencirane u pogledu veli¢ine genoma. Na kraju je izvr$ena i
lektotipifikacija imena Geum bulgaricum.

KrLju¢NE RECI: Balkansko poluostrvo, ugrozene vrste, veli¢ina genoma, Geum, lektotip, morfologija



