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Abstract

In order to initiate a taxonomical revision of the Dianthus sylvestris group, an inventory of historical
herbarium materials from ZA and ZAHO collections was conducted. Herbarium specimens of D.
sylvestris group from these two herbaria were digitized and the data from the original herbarium labels
were inserted in the Flora Croatica Database. A total of 344 herbarium sheets were digitized and six
taxa (D. sylvestris Wulfen in Jacq. ssp. sylvestris, D. sylvestris ssp. tergestinus (Rchb.) Hayek, D. sylvestris
ssp. longicaulis (Ten.) Greuter et Burdet, D. sylvestris ssp. nodosus (Tausch) Hayek, D. siculus C. Presl and
D. arrosti C. Presl) were registered within studied collections. Inventory of herbarium sheets from ZA
and ZAHO historical collections provided a significant insight into historical distributional data of D.
sylvestristaxa related to the area of the Balkan Peninsula, which is a prerequisite for accurate taxonomic/
geographic sampling for further morphological and molecular analyses.
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Sazetak

Kako bi se zapocelo s taksonomskom revizijom grupe svojti koje pripadaju Dianthus sylvestris, provedeno
je popisivanje povijesnog herbarijskog materijala iz zbirki ZA i ZAHO. Herbarijski primjerci vrsta koje
pripadaju grupi D. sylvestris su digitalizirani, a podaci s originalnih herbarijskih etiketa su uneseni u
bazu podataka Flora Croatica. Digitalizirano je ukupno 344 herbarijskih listova i zabiljeZeno je Sest
svojti (D. sylvestris Wulfen in Jacq. ssp. sylvestris, D. sylvestris ssp. tergestinus (Rchb.) Hayek, D. sylvestris
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ssp. longicaulis (Ten.) Greuter et Burdet, D. sylvestris ssp. nodosus (Tausch) Hayek, D. siculus C. Presli D.

arrosti C. Presl). Popisivanje herbarijskih listova ovih svojti iz ZA i ZAHO pruza uvid u povijesne podatke

o rasprostranjenosti svojti iz grupe D. sylvestris na podrucju balkanskog poluotoka, Sto je preduvjet za

ispravno taksonomsko/geografsko uzorkovanje za daljnje morfoloske i molekularne analize.

Kljuéne rijeci: Balkan, baza podataka Flora Croatica, digitalizacija, rasprostranjenost

Introduction

Dianthus sylvestris group is considered to be one of
the most complex groups within the genus Dianthus
L. (Caryophyllaceae). An important diversity
centre is the central Mediterranean area (Balkan
and Apennine Peninsula) where the number of
taxa belonging to this group is high. They mainly
occur in rupestrian habitats, as well as on rocky
and sunny grasslands, garigues, steppes and mesic
meadows (Bacchetta et al. 2010). Real taxonomi-
cal value of taxa belonging to this group is often
doubtful, and synonymy confusion is common.
The group is morphologically characterized by
woody stocks, shortly branched, usually with dense
terminal leaf rosettes, linear and acute leaves,
flowers not or slightly fragrant, arranged in loose
cymes, epicalyx scales 2-6(-8), glabrous, abruptly
contracted into a short mucro, 3-5 times shorter
than calyx, glabrous petals with limb denticulate at
apex or entire (Pignatti 1982, Tutin & Walters 1993).
Subspecies listed by Marhold (2011), regarding the
Euro-Mediterranean area, are Dianthus sylvestris
ssp. bertisceus Rech. f., D. sylvestris ssp. kozjakensis
Micevski, D. sylvestris ssp. longicaulis (Ten.) Greuter
et Burdet, D. sylvestris ssp. nodosus (Tausch) Hayek,
D. sylvestris ssp. siculus (C. Presl) Tutin, D. sylvestris
ssp. tergestinus (Rchb.) Hayek and D. sylvestris ssp.
sylvestris. In addition, D. sylvestris ssp. alboroseus
F.K. Meyer, a pale pink to white flowering form,
was described from southern Albania (Meyer 2011).
According to Bacchetta et al. (2010), in central and
southern Italy, Sardinia and Sicily this group is
represented by 17 morphologically and ecologically
well differentiated species.

The D. sylvestris group is very polymorphic and
no reasonable key on subspecific level can be

presented. Since an in-depth taxonomical review
of this group needs to be done, the first step is
to analyse the existing herbarium data from ZA
(Herbarium Croaticum) and ZAHO (Herbarium of
Ivo and Marija Horvat) collections. Therefore, the
aim of this article is to present: (i) an update of the
distribution data based on herbarium data, (ii) taxa
analysis in terms of spatial distribution, collectors
and collecting dates.

Materials and methods

The herbarium specimens of D. sylvestris group
were searched for and used for the purpose of
digitization within two Croatian herbaria, ZA and
ZAHO (acronyms are according to Thiers 2019). A
regular procedure within these herbaria include
the following steps: mounting, systematisation and
digitization. According to Segota et al. (2017), first
the plant material was placed on a new paper, mo-
unted with pH neutral adhesive tape on herbarium
sheets while the herbarium labels were glued with
Gaylord pH neutral white adhesive. The original
metadata for D. sylvestris group herbarium sheets
were inserted within the Flora Croatica Database
(Nikoli¢ 2019). The metadata include: herbarium
ID, taxon name, locality, habitat, geographical co-
ordinates, collector(s) and identifier(s) name, and
collection dates. Most of these data were provided
from the original label’s text, while data such as
geographical coordinates were derived from an
up-to-date interpretation of collection locality.
Finally, the prepared sheets were scanned using
available scanning equipment (inversed Epson
Expression 11000XL Pro A3 scanner) with the image
resolution of 300 dpi (tiff). A stamp with the ZA
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Figure 1. Herbarium sheets of Dianthus sylvestris group taxa after digital imaging, (a) ZA 47545,

(b) ZAHO 46581.

and ZAHO herbarium ID, colour plate and ruler
were added to each sheet prior to scanning (Fig.
1). Finally, the images were uploaded in the Flora
Croatica Database and are accessible on virtual
portal of the Herbarium Croaticum.

Results and discussion

In total, 344 herbarium sheets were found and
digitized within the two studied collections. In
the ZA Herbarium Generale (collection formed via
exchange with other world herbaria) 25 specimens
of D. sylvestris group were discovered. The ZA
collection holds 207 herbarium sheets (60%) and
ZAHO collection holds 137 sheets (40%). Altogether,
six taxa belonging to D. sylvestris group were
registered, four of them being native to Croatia.
Specimens determined as D. sylvestriss.l. occurred
on the largest number of herbarium sheets (235),

followed by D. sylvestris ssp. tergestinus (69), D. sylve-
stris ssp. nodosus (33), D. sylvestris ssp. longicaulis (3),
D. arrosti C. Presel (2), D. siculus C. Presel (1) and D.
sylvestris ssp. sylvestris (1) (Tab. 1).

Dianthus arrosti and D. siculus are not native to
Croatia. The species D. arrosti occurs in Sicily,
Sardinia and southern Calabria (Bacchetta et al.
2010), and according to Marhold (2011) it is also
native to Algeria and Morocco. One herbarium
specimen found in ZA Herbarium Generale origina-
tes from Dr. L. Nicotra - Herbarium Siculum (PAL,
Palermo, Italy), and the other from Dr. C. Baenitz,
Herbarium Europeum (MNHM, Paris, France).
However, locality descriptions on herbarium labels
are not clear. D. siculus is common in Italy, Corse,
Spain, Morocco, Algeria and Tunisia (Bacchetta et
al. 2010, Marhold 2011). In Euro+Med PlantBase
(Marhold 2011) it is registered as D. sylvestris ssp.
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Table 1. The number of digitized herbarium sheets for each taxon across the studied collections.

siculus (C. Presl) Tutin. The single herbarium
specimen found in ZA Herbarium Generale origi-
nate from the collection of O. Debeaux - Plantes
d’ Algerie.

103 132 235

66 3 69

3 0 3
2 0 2
0 1 1
1 0 1

Herbarium specimens originate from 12 European
countries and from Algeria (Fig. 2); however, the
majority were collected in Croatia (57%). As much as
23 herbarium sheets in ZA, and 7 herbarium sheets
in ZAHO collection could not be georeferenced
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Figure 2. Geographical origin of D. sylvestris group herbarium specimens stored across studied collections.
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Figure 3. Distribution maps of D. sylvestris group herbarium specimens from (a) ZA and (b) ZAHO collection.

due to ambiguous locality description or due to
the lack of any locality description, except the
country. Likewise, all of the 25 herbarium sheets
from Herbarium Generale have not been georeferen-
ced for the same reasons. Regarding the Croatian
territory, the collection sites of taxa are localized
mostly on Mt Velebit, which reflects field activities
of collectors of those two collections (Fig. 3). The
distribution of taxa in Croatia based on historical
herbarium data (Fig. 4) showed overlaps with the
field record data made by the authors during 2018
and 2019 fieldworks (location data not shown).

The most productive collector of the studied herba-
rium materials was Ivo Horvat, the lone collector of
ZAHO, with 135 herbarium sheets. Ljudevit Rossi
stored 40 herbarium sheets in ZA, Dragutin Hirc
30, Ivo Pevalek 17, Josip Klasancije Schlosser 13,

Dianthus sylvestris ssp. sylvestris

| Dianthus sylvestris ssp, tergestinus S

Bz oA

Ljudevit Vukotinovi¢ 12, while other 44 collectors
contributed with less than 10 herbarium sheets
each. The majority of specimens were collected
between 1910s and 1940s (Fig. 5) which is in line
with the previous reports (Strgulc Krajsek et al.
2009, Segota et al. 2017). As much as 49 herbarium
specimens lack data on collecting period, i.e. the
year of collecting was either missing from the label
or it was illegible. The oldest specimen kept at
ZAHO was collected in 1920, whereas the oldest
specimens from ZA date back to 1853 for Herbarium
Generale (unknown collector), and to 1852 for the
main ZA collection (specimen collected by L;.
Vukotinovié¢ and K. Schlosser).

Taxa of D. sylvestris group which have not been
found in ZA and ZAHO collections, but are known
from the Balkan Peninsula, are D. sylvestris ssp.

Dianthus sylvestris ssp. nodosus

5é)n - m'mw/\

Figure 4. Individual distribution maps for (a) D. sylvestris (including the single herbarium specimen

stored as D. sylvestris Wulfen in Jacq. ssp. sylvestris),

ssp. nodosus stored across studied collections.

(b) D. sylvestris ssp. tergestinus, and (c) D. sylvestris
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Figure 5. Temporal distribution of the herbarium specimens based on collection period shown in

decadal scale.

alboroseus, D. sylvestris ssp. bertisceus and D. sylvestris
ssp. kozjakensis. However, these taxa have rather re-
stricted distribution areas that were rarely covered
by field activities of main ZA collectors. Moreover,
taxa D. sylvestris ssp. kozjakensis and D. sylvestris ssp.
alboroseus were described only recently by Micevski
(1990) and Meyer (2011), respectively.

These results represent the current state of D.
sylvestris group taxa composition within ZA and
ZAHO collections. Apart from historical herbarium
specimens, D. sylvestris collections from ZA have
recently been growing due to extensive sampling of
D. sylvestristaxa throughout the Balkans (Croatia and
neighbouring countries). Sampling of D. sylvestris
material for morphological and molecular analysis
isunder way, in order to resolve taxonomic, phyloge-
netic as well as phylogeographic relationships among
taxa. After the morphological characterisation of
taxa, it will be possible to carry out a thorough taxo-
nomic revision, from which a different view on taxa
composition in these herbaria could be obtained.
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