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The genus Campanula L. (Campanulaceae) in Croatia,
circum-Adriatic and west Balkan region
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The status of the genus Campanula L. (Campanulaceae) in southeast-European, circum-
-Adriatic and west Balkan countries (Italy, Slovenia, Croatia, Bosnia and Herzegovina,
Serbia and Montenegro, FYR Macedonia, and Albania) is discussed, according to the lo-
cal checklists, recent nomenclature and research. The flora of the region comprises at least
84 Campanula species and subspecies, out of which 75% are endemic, with a consider-
able number of incipient taxa. Accent is placed on the Croatian flora, which contains 30
species and 5 subspecies (42% of the regional taxa), while some older references are
found to be inaccurate or recently unconfirmed. The predominant chromosome number is
diploid, 2n = 34, while the most prevailing life form is hemichryptophytic (97% of the
taxa). More than 30% of the Croatian campanulas are endemic, particularly of the
Isophylla, Heterophylla (Rotundifolia), Pyramidalis and Waldsteiniana lineages, the un-
solved relations among which are considered to be the most interesting in the region. The
genus Campanula, in its current circumscription, needs fundamental revision.
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Introduction

Members of the family Campanulaceae Juss. s.l. are widespread on most continents,
with up to 90 genera and 2200 species (JupD et al. 2002). Although the family is found to be
monophyletic (COSNER et al. 1994, EDDIE et al. 2003), there is no single living genus that
could be regarded as the ancestor of the others. Three subfamilies — Campanuloideae,
Cyphoideae and Lobelioideae (SCHONLAND 1894) — may as well be recognized at the fam-
ily level (LAMMERS 1992). There is still dispute even as to the number of recognized genera
within the family, while the criteria for delimiting taxa are problematic due to the complex-
ity of characters within and among genera (EDDIE 1984, 1998).

Ancestors of the recent »campanuloids, i.e. Campanula taxa and their relatives, prob-
ably started to develop in the early Tertiary (55 to 60 million years ago), in the warm cli-
mate of Gondwanaland. In Europe, the evolution of this group was additionally facilitated
in the Quaternary, by the Alpine Orogenesis and the Ice Ages. Today, Campanulaceae in
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Eurasia are most frequently represented by the related genera Asyneuma Griseb. et
Schenk., Campanula, Phyteuma L. and Symphyandra DC., which are exceptionally rich
and uniquely developed in the higher mountains of Western and Central Europe, in the
Mediterranean area, the Middle East and the Caucasus. Apparently, the most primitive
campanuloids today are gathered around the Mediterranean Sea, e.g. Trachelium L. (in-
cluding the eastern groups Tracheliopsis and Diosphaera), Legousia Durande, Edra-
ianthus DC. and Jasione L., followed by archaic »true« campanulas of the subsection
Annuae (Boiss.) Fed. and subgenus Roucela (Dumort.) Damboldt (CONTANDRIOPOULOUS
1984, EDpDIE 1998). It seems that the whole campanuloid lineage spread over the northern
hemisphere from this major evolutionary centre in the Mediterranean region (EDDIE et al.
2003).

The numerous Campanula taxa—350 to 450 species of bellflowers, bluebells, harebells
and starbells, with many taxa lower than species — mostly inhabit steppe and mountainous
habitats in temperate and subtropical zones of the northern hemisphere. Many of them are
orographically, edaphically and microclimatically highly specialized and characterized by
extensive polymorphism. The first approaches to the Campanula taxonomy were often
geographically limited and based exclusively on (very variable) morphological character-
istics, which led to the circumscription of a large number of species, subspecies, varieties,
subvarieties, forms, and even subforms (WITASEK 1906, HRUBY 1930, 1934). Many authors
over the centuries also tried to develop a suitable sub-classification of this large genus, in
order to help in systematization (DE CANDOLLE 1830, BOIsSIER 1875, Fior1 1927, FEDOROV
1957, GADELLA 1964, PODLECH 1965, DAMBOLDT 1978, KovaNDA 1970b, 1977, GESLOT
1984, KOLAKOVSKY 1992). These positive efforts resulted though in many assemblages of
frequently heterogeneous taxa, causing more and more confusion. Such serious problems
in delimiting taxa have recently initiated partial investigations in Campanula, using classi-
cal taxonomic methods in combination with molecular and statistical analyses, which have
resolved some of the taxonomic problems of evolutionary-related and geographically-
-closer groups (CARLSTROM 1986, KOVANDA and ANCEV 1989, RUNEMARK and PHITOS
1996, EDDIE and INGROUILLE 1999, OGANESIAN 2001, SAEZ and ALDASORO 2003). In spite
of all this, no generally accepted criteria for the subgeneric delimitation of Campanula ex-
ist: phylogeny and relationships among the »campanuloids« in general are still poorly
known.

It is traditionally considered that at least two major Campanula lineages (»sections«)
have separate evolutionary patterns (BOISSIER 1875, FEDOROV 1957, CHARADZE 1949, FE-
DOROV and KOVANDA 1976), a conclusion based mainly on calyx morphology (presence/ab-
sence of appendages between the lobes) and on the mode of capsule dehiscence (apical or
lateral, valvate or porate). The section Rapunculus Dumort. is most probably older, while it
is widely distributed (also in North America), although outnumbered by the taxa within the
Section Campanula s.str. However, the most recent investigations indicate that not even
those two lineages are entirely natural.

The latest molecular phylogenetic research (EDDIE et al. 2003) reveals some very inter-
esting details: according to the analysis of ITS-sequences of nuclear ribosomal DNA, the
genera Azorina, Campanulastrum, Edraianthus and Phyteuma actually nest within Cam-
panula. The various taxa of that assemblage further group with related genera in three main
clades: the Campanula s.str-clade, which includes Azorina, Edraianthus, Symphyandra,
Trachelium and some others; the Rapunculus-clade, with the addition of Adenophora,
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Asyneuma, Legousia, Phyteuma and others; and a small clade called the »transitional-
-taxa«, composed of Jasione and several other genera. Although the family is monophy-
letic, the genus Campanula is therefore polyphyletic.

It appears that in its current circumscription Campanula is a classic »waste bin« taxon
that includes a number of dubious taxa left over after morphologically well-characterized
groups of campanuloids were removed to separate genera. Many taxa during the years have
been placed in Campanula for convenience, while even some of the satellite sister-genera
could well be restored to Campanula. Taking all of this into consideration, it is clear that
this heterogeneous genus (collective genus acc. to GADELLA 1964), as it now stands, is in
need of fundamental revision.

The genus Campanula in the west Balkans and circum-Adriatic region

According to the still valid literature (compilation of the Flora Europaea and the
MedCheck-list, EURO+MED, in preparation, as well as the Atlas Florae Europeae with
Campanulaceae included), approximately 200 to 250 Campanula species and subspecies
are listed for Europe (FEDOROV and KOVANDA 1976) and the Mediterranean region (GESLOT
1984), respectively. The actual number of taxa may be greater considering the fact that so
few have been adequately investigated.

In south-eastern Europe research on the genus Campanula began with the floristic in-
vestigations in 18" century — and yet even 300 years later the quest for new taxa is not over
(e.g. LUCCHESE 1993, RANPELOVIC and ZLATKOVIC 1998, LAKUSIC and CoNTi 2004). Never-
theless, older botanists (e.g. BORBAS 1883, POSCHARSKY 1896, BECK-MANAGETTA 1901,
AbpaAMOVIC 1909, 1911, 1929, HEGI 1908-1931, JAVORKA 1924-1925, Fior1 1927, HAYEK
1925-1933) noticed a tremendous diversity of campanulas in the west Balkans and both
Adriatic coasts, occupying different habitats, from the shoreline to the highest mountains.
The circum-Adriatic regions of the Balkans and Apennines (Fig. 1) form the northern sec-
tion of the eastern Mediterranean biogeographical region (QUEZEL 1985). These two large
European peninsulas are generally highly related in floristic and vegetation composition
(P1GNATTI 1982, JuNIKKA and UoTiLA 2002), as well in Campanula taxa (DAMBOLDT 1965a,
Frizzi 1988, BERNINI et al. 2002), which comprise a large share of the genus’ diversity and
endemicity in both European and Mediterranean checklists. Circum-Adriatic campanulas
share morphological characteristics and the similar vegetation conditions of the karstic
Mediterranean-mountainous region, i.e. heliophytic chasmophyta of mountain rock crev-
ices, scree and rubble. Cytological investigations have confirmed high similarity in number
and form of chromosomes (GUTERMANN 1961, MERXMULLER and DAMBOLDT 1962, BOCHER
1963, GADELLA 1964, PODLECH and DAMBOLDT 1964): campanulas of this region are pri-
mary diploids, often endemics and/or relicts reduced to small geographic areas, sometimes
listed in the local Red Books.

The distribution of Campanula species and subspecies in the countries of the eastern
Adriatic and western Balkan region is given in table 1. Nomenclature is adjusted according
to the data of FEDOROV and KOVANDA (1976) and GESLOT (in GREUTER et al. 1984), and sup-
plemented by local floras and research of Italy (PIGNATTI 1982, LUCCHESE 1993), Slovenia
(MARTINCIC 1999, JocaN ed. 2001), Croatia (LOVASEN-EBERHARDT 2000), Bosnia and
Herzegovina (BJELCIC 1983, SiLi¢ 2000, SoLiaN 2002), Former Yugoslav Republic of
Macedonia (NikoLov 2004), Serbia and Montenegro (ROHLENA 1942, OBRADOVIC 1974,
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Fig. 1. Position of the circum-Adriatic and west Balkan countries in Europe.

DikLIC 1977, GA)C 1986, RANDPELOVIC and ZLATKOVIC 1998) and Albania (HAYEK 1923,
DEeMIRI 1981, Quosia 1996). Endemicity and polymorphism are noted to illustrate each
taxon’s evolutionary pattern and range of variability.

According to the data in table 1, the flora of the circum-Adriatic and western Balkan re-
gion contains 84 Campanula taxa: 65 species and 19 subspecies. This number is not final,
while the immense range of lower taxa of uncertain taxonomical status (hereafter called the
»incipient« species) is neglected. The flora of Serbia and Montenegro contains 48 Cam-
panula species and subspecies, of north-eastern Italy 42, of Albania 37, of Croatia 35 (dis-
cussed separately), of Bosnia and Herzegovina 33, of FYR Macedonia 33, and of Slovenia
26 (Fig. 2), but these numbers are not final. Italian campanulas of northwest and southwest
distribution, absent from the other countries in the region, were not listed: these are (ac-
cording to PIGNATTI 1982) C. bertolae Colla, C. cenisia L., C. elatines L., C. elatinoides
Moretti, C. fragilis Cyr., C. forsythii (Arcang.) Podlech, C. isophylla Moretti, C. macro-
rrhiza Gay ex DC., C. pollinensis Podlech, C. pseudostenocodon Lacaita, C. rhomboidalis
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Fig. 2. Number of Campanula species and subspecies in countries of the circum-Adriatic and
western Balkan region.

L., C. sabatia De Not., and C. stenocodon Boiss. et Reuter. Taxa stated as cultivated or du-
bious were excluded. As many as 63 taxa (75%) listed in Table 1 are indigenous to the re-
gion, and many of them subendemics with tiny distributions. About 35% of the species are
variable, some of them tremendously so (e.g. C. rotundifolia, C. glomerata L., C. patula
L.). Comparative experimental investigations using modern methods have rarely been con-
ducted among the southeast European campanulas (Frizzr 1988, KovACIC et al. 2003),
which makes sub-generic systematization extremely difficult.

The genus Campanula in Croatia

According to the data of LOVASEN-EBERHARDT (2000), the genus Campanula is repre-
sented in Croatia by 38 species and 8 subspecies, as shown in table 2. Lovasen-Eberhardt
marked taxa that she considered to be of dubious taxonomic status or controversial occur-
rence in Croatia with »?«. She also treated C. fenestrellata Feer subsp. istriaca (Feer)
Damboldt as species C. istriaca Feer, which is not considered valid by most of the recent
authors. Complex subgeneric delimitation is adjusted by the present author, following the
most prominent works of DAMBOLDT (1965a, 1968), FEDOROV (1957), KOVANDA (1970b,
1977), FEDOROV and KOVANDA (1976) and GESLOT (1984), in order to represent the variety
of different views concerning the inter-taxonomic relationships of the genus. Additional
literature on Campanula and Campanulaceae in Croatia should be found in NIKOLIC
(2000).

Based on my research, I suggest that 7 species and 3 subspecies of Campanula are of
highly dubious existence in Croatia and should be removed from the Croatian checklist
pending further investigation. In table 2 I compare data presented by LOVASEN-EBERHARDT
(2000) to those of the most outstanding older researchers of Croatian flora: Visiani (1847,
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1872), NEILREICH (1868, 1869), SCHLOSSER and VUKOTINOVIC (1869), HIrC (1908, 1912),
Ross1(1924), JAVORKA (1925), Ross1 (1930), DEGEN (1938) and DoMAc (1950, 1994). Her-
baria specimens of the Croatian Natural History Museum (CNHM), the Vienna Natural
History Museum (W), Vienna University (WU, including Herbarium Halaczy), Zagreb
University (ZA) and the Professor Ivo and Marija Horvat Herbarium (ZAHO) were exam-
ined. As campanulas of common occurrence in Croatian flora are present in all of the
named Herbaria, and dubious taxa just in ZA and WU, these two collections are listed as
exemplary in table 2. Just species and subspecies were taken into consideration.

In his »Flora Dalmatica« VISIANI (1847, suppl. 1872) listed all taxa of the Campanu-
laceae family as various sections of the genus Campanula. He registered 24 Campanula
species and subspecies, while some were included in the range of other taxa (e.g. C.
portenschlagiana Schult. as C. morettiana Reichenb.). NEILREICH (1868, suppl. 1869)
again assigned 24 taxa to the Croatian flora, with C. pulla L. (according to the localities, it
could have been C. justiniana Witasek), C. beckiana Hayek (probably some other incipient
taxon of the Rotundifolia group) and C. barbata L. (most likely cultivated). SCHLOSSER and
VUKOTINOVIC (1869) in their »Flora Croatica« quoted 23 species and subspecies known in
recent times in the Croatian flora. There were again C. barbata, C. beckiana, C. pulla (per-
haps misspelled C. pusilla Haenke, syn. for C. cochleariifolia Lam., acc. to HIrRC 1908), C.
morettiana (= C. portenschlagiana) and C. macrostachya Willd. found around Zemun in
Vojvodina, western Serbia. It is important to emphasize the good reasons for including re-
cently absent taxa into the Croatian flora of that time. Firstly, there was a lack of efficient
determination keys and scientifically recognized taxa in the region (i.e.? many hetero-
phyllous taxa were referred as C. rotundifolia, and isophyllous taxa as C. garganica Ten.).
Secondly, Croatian borders changed considerably over the years, expanding to include
parts of recent Serbia and Montenegro, and Bosnia and Herzegovina, while ceding the
Istria peninsula, Dalmatian coast and islands to Italy.

Hirc (1908, 1912) in his revisions of older authors corrected most of the misinterpreta-
tions and quoted 32 Campanula species and subspecies known in recent times. In his »Ma-
terials for the flora of southern Croatia« (1924) Rossl listed 21 Campanula taxa, and in the
»Flora of Hrvatsko Primorje« (1930) 26 taxa. He wrongly assigned C. albanica Witasek
(most probably C. velebitica Borbas) to the Croatian flora, and stated that some taxa were
dubious. JAVORKA (1925) investigated the Croatian flora as a part of his »Magyar Flora, in
which the magnificent »Iconographia« is still valuable for this part of Europe. He regarded
34 Campanula species and subspecies as belonging to Croatia, including C. barbata, C.
spicata L., C. serrata (Kit.) Hendrych and C. alpina Jacq., as dubious. HAYEK (1931), ex-
ploring the flora of the Balkans, listed 29 Campanula species and subspecies (with a num-
ber of lower taxa) for the Croatian area of that time. DEGEN (1938) noted 25 campanulas for
the Velebit mountain region (C. spicata L. as dubious), with three taxa absent today (but
possible, and very interesting): C. trachelium L. subsp. athoa (Boiss. et Heldr.) Hayek, C. x
murrii Dalla Torre et Sarnth. (hybrid between C. cochleariifolia and C. scheuchzeri Vill.)
and C. »staubii« Uechtr. (a common monstrosity of C. pyramidalis L.). Campanula
barbata and C. medium were listed as cultivated. DoMAC quoted (1994) 29 Campanula
species of recent circumscription. The Herbaria of Zagreb (ZA) and Vienna (WU) Univer-
sities have most of the Campanula taxa listed by LOVASEN-EBERHARDT (2000), but lack
those that are missing in the works of the aforementioned authors.
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Considering the data in table 2, it is obvious that several Campanula species are indeed
highly dubious for Croatian flora. Campanula ramosissima Sibth. et Sm. is an annual spe-
cies distributed in the southern Balkans and northern Italy (where it might be introduced,
acc. to PIGNATTI 1982). This species was originally referred to by all authors for the Kotor
region, which today is part of Montenegro. Several ambiguous herbaria samples localized
to »Dalmatien« (ZA) or »the border of Dalmatia and Montenegro« (WU) are not enough to
keep this taxon as a member of the Croatian flora, while no data on recent Croatian locali-
ties exist. Campanula medium (native to central Italy and southern France) is regarded as
cultivated in Croatia, like C. barbata in the past. As HIRC (1908) removed C. barbata from
the Croatian Flora, I recommend that C. medium be removed too. This biennial is not often
cultivated in Croatia and hardly ever escapes from gardens. The tall C. thyrsoides L. subsp.
carniolica (Siind.) Podlech is, at best, very rare in Croatia (only one dubious sample in
WU), while the typical subspecies seems completely to prevail in Croatia. Sessile-flowered
C. moesiaca Velen. and C. foliosa Ten. are taxa of the central Balkans and the central and
southern Apennines, but are highly dubious for Croatia. At least two subspecies of the
poorly investigated C. glomerata L. complex (subsp. hispida (Witasek) Hayek and subsp.
serotina (Wettst.) O. Schwarz) could be excluded from the Croatian checklist until further
notice, as well as C. trichocalycina Ten. This species of uncertain origin and taxonomic po-
sition, between Campanula, Asyneuma and Phyteuma (LAKUSIC and CONTI 2004) requires
further investigation for a possible Croatian occurrence. Campanula serrata, centred in the
Carpathians, is unknown in recent Croatian phytocenological relevés, although often re-
ferred to by older botanists for the whole region. Actually, the entire subsection Hetero-
phylla needs fundamental research in the west Balkans. Campanula rotundifolia L. is, ac-
cording to KOVANDA (1970a), in its typical form absent from Southeast Europe. However,
large amounts of Croatian material in all the investigated herbaria are (mis)labelled as C.
rotundifolia. There is a strong possibility that some recently evolved heterophyllous incipi-
ent taxa are the local equivalents of C. rotundifolia in the Croatian flora, i.e.? C. moravica
(Spitzner) Kovanda with its subspecies. Heterophyllous campanulas of all groups are
poorly investigated in Croatia, so it might be better for the C. rotundifolia aggregate to be
retained in the Croatian flora pending further research.

3% 3q,

6%

1% E2n=16

MW 2n=28
O2n=20
O2n=30
14% H2n=68
O2n=34

Fig. 3. Chromosome numbers (2n) of 35 Croatian Campanula species and subspecies.
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After the expulsion of the aforementioned taxa from the recent checklist (LOVASEN-
EBERHARDT 2000), the Croatian flora comprises 35 Campanula species and subspecies
(42% of the regional campanulas). The prevailing diploid number is 2n = 34 (63%, in Fig.
3), while some uninvestigated taxa in Croatia could be represented by polyploid popula-
tions. Hemicryptophytes are dominant at 97% (Fig. 4).

T (2,9%)

Hb (22,8%)

Hp (74.,3%)

Fig. 4. Spectrum of the life forms among 35 Croatian Campanula species and subspecies: Hp =
Hemichryptophyta-perennial, Hb = Hemichryptophyta-biennial, T = Therophyta (annual).

More than 30% of Croatian native campanulas are endemic. Only 3 species (Monte-
negrin C. ramosissima excluded) belong to the Section Rapunculus (sensu Dumort.): the
polymorphous and broadly distributed C. rapunculus L., C. patula L. and C. persicifolia
L.. The Croatian checklist indicates that these taxa are present only in their typical forms,
which is highly unlikely: they are actually insufficiently investigated complexes of large
distribution, with many included incipient taxa.. About 90% of Croatian campanulas are
members of the Campanula Section (=Medium DC.), assembled in several more or less
natural groups. There are only 3 (with the now excluded C. trichocalycina and C. medium)
rather isolated taxa without closer relatives in the Croatian flora: C. sibirica L., C. lingulata
Waldst. et Kit. (probably not closely related, though placed together in Triloculares by
Boissier 1875) and C. erinus L. (part of the circum-Mediterranean subgenus Roucela
(Dumort.) Damboldt). The subsection Involucratae (Fomin) Fedorov include sessile-flow-
ered campanulas with thyrsiform (C. thyrsoides), spicate (C. spicata) and capitate (C.
cervicaria L., C. glomerata, excluded C. moesiaca and C. foliosa) inflorescences. Also
rather sessile-flowered are members of the subsection Eucodon Fedorov, as well as of the
aggregate Pyramidalis (sensu GESLOT 1984). »Eucodons« are broadly distributed in Euro-
pean forests (C. trachelium L. and its relative C. latifolia L. of the higher altitudes) and
open habitats (C. rapunculoides L. and its xerotherm relative C. bononiensis L.). Pyrami-
dalis-taxa are of much narrower, south-European distribution, in Croatia represented only
by the Illyrian-Adriatic/Balkan endemic C. pyramidalis L.. Together with its closest rela-
tives, the southern Balkan/southern Italian C. versicolor Andrews and the Serbian sub-
endemic C. secundiflora Visiani et Pancié, C. pyramidalis forms a unique group of
»isophylloid« campanulas of Balkan origin. The Pyramidalis aggregate demonstrates the
phytogeographic relations of the eastern Adriatic and west Balkan campanulas to southeast
and central European floras. DAMBOLDT (1965a) excluded Pyramidalis-relatives from his
isophyllous group of taxa (henceforth referred to as »subsection Isophylla« sensu Dam-
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boldt), based on morphological differences. Then again, these two lineages must be related,
taking into consideration crossing-experiments by MuscH and GADELLA (1972), and some
of the recent isoenzyme and molecular results (KOVACIC et al. 2003, 2004). Close to this
group stands the small, relict and subendemic aggregate Waldsteiniana (GESLOT 1984),
whose relationships to all other campanulas remains rather controversial (Fiorr 1927,
HAYEK 1931, GADELLA 1964, DAMBOLDT 1965b). Waldsteiniana consists of two »isophyl-
loid« Dinaric (Adriatic) Alps subendemic diploids: the Mt Velebit C. waldsteiniana
Schult., and the Mt Ucka C. tommasiniana C. Koch. These two species share certain mor-
phological characteristics with both isophyllous and heterophyllous campanulas, but are
well distinguished (DAMBOLDT 1965b). Waldstein’s and Tommasini’s campanulas do not
hybridise with any other isophyllous or heterophyllous taxa, although the data on such hy-
brids are extensive in horticultural literature (cp. CROOK 1951, LEwis and LYNCH 1998).
There is a possibility, which requires a further research, that some isolated northeast Italian
subendemics could be the closest relatives to this group (DAMBOLDT 1965b), i.e. C. moret-
tiana and C. raineri Perpenti.

»Starbells« of the endemic subsection Isophylla are the most recognizable and most
frequently cultivated campanulas of the western Balkan and circum-Adriatic region
(Crook 1951, LEwis and LYNCH 1998, BERNINI et al. 2002). After the classical research of
DAMBOLDT (1965a), the Isophylla are considered to be a natural group (this, however, was
never proved via modern methods, nor critically tested after 1968), and consists of about 12
mutually isolated taxa, mainly distributed in the sub-Mediterranean area of the Adriatic,
Ionian and Tyrrhenian coastal mountains. Cytological investigations (MERXMULLER and
DAMBOLDT 1962, PODLECH and DAMBOLDT 1964) clearly distinguished two groups accord-
ing to their diploid chromosome numbers: 32 or 34. According to TRINAJSTIC (in LOVASEN-
EBERHARDT and TRINAJSTIC 1978), there are three groups (»series«) of isophyllous taxa,
consistent with their distribution and morphology. The group Fragiles (2n = 32) includes
the Tyrrhenian taxa C. fragilis and C. isophylla. The north Italian C. elatines and C.
elatinoides are placed in the group Elatines (2n = 34). The Adriatic group Garganicae
(2n = 34) includes Italian C. garganica Tenore (with two Greek subspecies and possibly
the recently-discovered C. reatina Lucchese 1993), and the east Adriatic subendemics C.
portenschlagiana Schultes, C. poscharskyana Degen and C. fenestrellata (with its subspe-
cies’). These relicts and Tertiary schizoendemics are, according to DAMBOLDT (1965a),
placed as a parallel lineage to the large and far more widely spread Subsection Hete-
rophylla (Witasek) Fedorov and its group Rotundifolia.

KovanDA (1970a, b, 1977) described five heterophyllous groups (»series«) gathered
around the extremely polymorphous C. rotundifolia (group Rotundifolia), described as
»too intricate to be solved« by BOCHER (1963) and a »huge polyploid structure« by
KovaNDA and ANGEV (1989). Such a collective taxon is, by Kovanda’s opinion, in its typical
form of »true« C. rotundifolia of the group Vulgares with its several closest relatives, of
northern distribution. Kovanda assumed that in the mountains of the central Europe, west-
ern Balkan and circum-Adriatic region a number of neoendemic taxa of the groups
Saxicolae, Lanceolatae, Alpicolae and Scheuchzerianae (Tab. 2) are developing, slowly
replacing the typical C. rotundifolia of the North. Heterophyllous taxa (»harebells«) have
so far received little attention in the region, although some must have been isolated for a
long time and are undoubtedly determinable (e.g. the relict C. hercegovina or C. cespitosa
Scop.). Yet, there are many members of this group that are so difficult to precisely recog-
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nize (Buzas 1998) and are today disregarded and included in the range of the well-differen-
tiated collective species (although in typical form quite divergent, e.g. the incipient taxa of
the polymorphous C. velebitica Borbas complex: C. balcanica Hruby, C. farinulenta A.
Kern. et Wettst., C. bulgarica Witasek etc.). Unlike the well isolated »garganicas«, differ-
ent »rotundifolias« in Croatia often share wild habitats (e.g. C. scheuchzeri Vill., C.
marchesettii Witasek, C. velebitica s.1. and C. witasekiana Vierh.), and probably hybridise
(KovanDA 1999). Also, unlike Garganicae, western Balkan Rotundifolia have no known
localities in the eastern Adriatic islands: they are exclusive members of the mainland
mountainous communities of karstic meadows, pastures, rock fissures and crevices.

Though several Campanula taxa should be excluded from the recent Croatian Flora un-
til further research is done, it is also highly possible that some taxa are yet unrecognized,
have been disregarded, or included in other genera. Despite the isolated relicts, it seems
that the large part of this perplexing collective genus is still evolving in this part of Europe,
producing a number of local incipient species that are practically impossible to trace.
Maybe the best way to deal with taxonomy of the young, still developing taxa is to assem-
ble collective species of the closest relatives, while taxonomic expediency is more impor-
tant than the recognition of dubious taxa. On the other hand, even populations that are re-
cognisable only at the molecular level may be of value when it comes to conservation
(EDDIE and INGROUILLE 1999). Many more biogeographical, morphological and molecular
investigations — in both Croatia / Southeast Europe and globally — are needed, to increase
our knowledge on the Campanula genus and its relatives’ taxonomy and evolution.
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