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Abstract
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Mt Tzena is located in the northernmost part of North-Central Greece. A first floristic inventory
of the mountain is presented based on an intensive field collection and literature records. The
vascular flora of the study area consists of 1254 specific and subspecific taxa out of which 858
taxa are reported for the first time.
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Introduction

Mt Tzena presents a phytogeographical interest due to its geographical position and habitat
richness. Nevertheless, the flora of the mountain was almost unknown until the seventies, like
many other mountains along the northern borders of Greece, due to their poor accessibility. The
botanical exploration of Mt Tzena started in the seventies and eighties with the Mountain Flora
of Greece project (Strid & Papanikolaou 1981; Strid & Franzen 1982; Strid 1986; Strid & Tan
1991). A total number of 155 taxa were published in these works, mainly from the high altitudes
of Mt Tzena. Other floristic contributions, not related with the above mentioned project, were
those of Melzheimer & Greuter (1979) and Voliotis (1983, 1986) with the latter mentioning the
presence of 170 taxa from Mt Tzena. In the two first volumes of Flora Hellenica (Strid & Tan
1997, 2002) 86 taxa were reported from Mt Tzena. Several other floristic reports from the
Greek part of Mt Tzena have been published more recently by Tiniakou (1991), Schuler (2004),
Parent (2005), Kučera & al. (2006), Tan & al. (2006), Biel & Tan (2008), Font & al. (2009),
Gottschlich & Schuler (2011), Gonzalo-Estébanez (2013) and Chasapis & al. (2019). Despite
the extensive collections during the last 5 decades from the mountains of northern Greece, the
flora of Mt Tzena remains poorly known, with only 396 literature reports.

This study tries to fill the gap in knowledge of the incompletely known flora of Mt
Tzena by presenting a complete catalogue of all vascular plants currently known from
the mountain. A detailed floristic analysis is also being presented with a focus on the
endemic and range-restricted plants.
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Materials and methods

Study area – Mt Tzena is located in North-Central Greece, 83 km from the city of
Thessaloniki. The mountain lies between 41ο 06΄ and 41ο 11΄ N of latitude and 22ο 10΄ and
22ο 18΄ E of longitude, and covers an area of 5,327 ha that ranges from 600 to 2182 m in
elevation (Fig. 1). The study area is restricted among the borders between Greece and
North Macedonia to the north, the stream “Katharo” to the west, the plateau “Notias” to
the south and the forest road that connects “Perikleia” with the military outpost
“Tagmatarchis Vasileios Papagiannis” to the east.

Metamorphic rocks (mainly schist and marble) dominate in the study area. A variety
of sedimentary rocks (sandstone, limestone, travertine) and igneous rocks (andesite,
dacite, trachyte etc.) can be also found (Mauridis & al. 1982; Galeos & al. 1996). Only
the lowest elevational zone of Mt Tzena has a Mediterranean climate with wet, mild win-
ters and dry, warm summers (Chasapis 2017). At mid- and high altitudes the climate is
humid continental with Mediterranean influence (dry and warm summers). According to
Köppen climatic classification, the lower elevations belong to the Csb type (Chasapis
2017), while the mid- and higher to the Dsb type (Beck & al. 2018). The highest eleva-
tional zone, above 1800 m, has no dry season and, therefore, belongs to the Dfb and Dfc
types (Chasapis 2017; Beck & al. 2018).
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Fig. 1. Map of the study area.



Woods of deciduous broad-leaved tree species occupy more than 50% of the mountain
area, extending to the altitude of 1800 m (Chasapis & al. 2013). The most common among
them are the beech forests (Carpino-Fagetea sylvaticae), followed by thermophilous
deciduous forests (Quercetea pubescentis). Beech forests are distinguished in three types:
the acidophilous beech forests of the Luzulo-Fagion sylvaticae alliance, the mesic beech
forests of the Galio odorati-Fagion sylvaticae and the thermophilous beech forests of the
Cephalanthero-Fagion sylvaticae (Chasapis 2017). Thermophilous deciduous forests are
distinguished in two types: the forests of Quercus frainetto Ten. (Quercion confertae) that
appear in the east part of the study area on siliceous rocks, and the mixed forests of Q.
pubescens Willd., Ostrya carpinifolia Scop. and Carpinus orientalis Mill. (Fraxino orni-
Ostryion) that appear in the south-west and south-central part of the study area on calcare-
ous rocks (Chasapis 2017). 

The second most extended vegetation type of Mt Tzena is the dry grasslands (Festuco-
Brometea) that occupy 24 % of the study area. Azonal vegetation appears along streams at
low altitudes (< 750 m). The riparian vegetation consists mainly of the tree species
Platanus orientalis L. and Alnus glutinosa (L.) Gaertn., with the presence of several wil-
low species (Salix alba L., S. eleagnos Scop. and S. purpurea L.). Above the timberline the
heaths of Juniperus communis subsp. nana Syme are the dominant vegetation type.

Data collection and analysis – The floristic catalogue (Electronic Supplementary File
1) is based on collections and field observations carried out by the first author during
spring, summer and autumn of 2009-2014. Published records are also included in the cat-
alogue. Plant specimens that were collected in the field are stored in the herbarium of the
Laboratory of Forest Botany-Geobotany, in the Aristotle University of Thessaloniki,
Greece (TAUF). Plant identification was based on the main national and European Floras
(Jordanov & al. 1963-1995; Tutin & al. 1968-1980, 1993; Pignatti 1982; Strid 1986; Strid
& Tan 1991, 1997, 2002) and selected taxonomic literature (Zohary & Heller 1984;
Snogerup & Snogerup 2001; Bancheva & Raimondo 2003). The nomenclature follows
Dimopoulos & al. (2013, 2016). Families, genera, species and subspecies are arranged
alphabetically within the four main taxonomic groups: Pteridophyta, Gymnospermae,
Dicotyledoneae and Monocotyledoneae. The definitions of species and taxa, as taxonomic
ranks, follow Dimopoulos & al. (2016). Life-form categories of taxa are coded according to
Raunkiaer’s classification system as was modified by Dimopoulos & al. (2013). Life-form
sub-categories are according to the classification system of Ellenberg & Mueller-Dombois
(1967) as was modified by Pignatti (1982). Chorological types of taxa are based on the sys-
tem established for the checklist of vascular plants of Greece (Dimopoulos & al. 2013). 

Results & Discussion

Floristic analysis – The vascular flora of Mt Tzena consists of 1254 taxa, belonging to
102 families and 466 genera (Table 1). The total number of taxa is composed of 268 sub-
species, 981 species that have no subspecies and 5 species of Taraxacum identified at sec-
tion level. From these, 858 taxa (68.4 % of the total flora) are reported for the first time.
From the remainder 396 literature references, 356 taxa were either collected or observed
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by the first author, while 40 references could not be confirmed. Fifteen (15) additional
taxa that have been reported from Mt Tzena but their presence in NC Greece has not
been confirmed, were excluded from the floristic analysis. The presence of these 15 taxa
in the study area is doubtful, therefore are noted in the floristic catalogue with a ques-
tion-mark (?). Additionally, 4 hybrids are mentioned in the floristic catalogue but have
been disregarded from the floristic analysis. Mt Tzena, despite its small area, presents a
high diversity in vascular plants. This can be attributed to the broad elevation range of
the mountain (600 – 2182 m), together with its habitat richness and geographical posi-
tion. NC Greece has been recognised as a floristic region of high diversity (Dimopoulos
& al. 2013; Strid & Tan 2017).
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Table 1. Numbers of plant families, genera, species, subspecies and taxa in the
three main taxonomic groups of the vascular flora of Mt. Tzena.

Taraxacum 

Fig. 2. The ten most taxa-rich families of the vascular flora of Mt Tzena.



The ten most taxa-rich families together include 719 taxa, representing the 57.3 % of
the total flora of Mt Tzena (Fig. 2). The 4 most taxa-rich families are Asteraceae, Poaceae,
Fabaceae and Caryophyllaceae with 158, 113, 93 and 72 taxa, respectively (Fig. 2). These
four families are consistently the richest in number of taxa, for several high Greek moun-
tains (Dimitrellos & Christodoulakis 1995, Vlachos & al. 2009) and for the Greek flora in
general (Dimopoulos & al. 2013). Two other families, Rosaceae and Cyperaceae, are of
significant interest (Fig. 2). The family of Rosaceae is the 5th richest in number of taxa,
which reflects the transitional geographic position of Mt Tzena between the Mediterranean
and continental areas. The family of Cyperaceae is exceptionally rich in number of taxa
(35 taxa), most of which belong to the genus Carex. The richness of the family can be
attributed to the presence of various hydrophilous plant communities, especially the sub-
alpine calcium-rich fens.

Spectra – Hemicryptophytes and therophytes are the most abundant plant life forms in
the flora of Mt Tzena with a proportion of 52.0 % and 20.8 % respectively (Fig. 3).
Geophytes and phanerophytes follow with 13.3 % and 8.5 % respectively, while chamae-
phytes are the less abundant (5.4 %). The most abundant chorological group of plants are
the Widespread taxa (634 taxa – 50.76 %), followed by the Mediterranean (326 taxa –
26.10 %) and Balkan taxa (275 taxa – 22.02 %) (Table 2). The proportion of Greek
endemics and Aliens is much lower (0.56 %). According to Emberger (1967), hemicrypto-
phytes characterize the temperate climatic zone.
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Fig. 3. Life-form spectrum of the vascular flora of Mt Tzena. P: Phanerophytes, C: Chamaephytes,

H: Hemicryptophytes, G: Geophytes, T: Therophytes.



Endemism –  The Greek endemic vascular flora of Mt Tzena consists of 7 taxa. From
the Greek endemics, Allium macedonicum Zahar., Laserpitium siler subsp. leave (Halácsy)
Hartvig, Paronychia albanica subsp. graeca Chaudhri, Satureja montana subsp. mace-
donica (Formánek) Baden and Teucrium montanum subsp. helianthemoides (Adamovic)
Baden are found almost exclusively on calcareous rocks while Dianthus corymbosus Sm.
and Scilla subnivalis (Halácsy) Speta can be found on both calcareous and siliceous
ground. The Balkan endemics (Bk) is the richest category of endemics in the flora of Mt
Tzena with 162 taxa, followed by the sub-Balkan endemics (BA, BI, BC) with 114 taxa. 

Range-restricted plants – Among the Greek and Balkan endemics found on Mt Tzena,
there is a considerable amount of narrow (single-area) endemic taxa, distributed in the cen-
tral Balkan area (i.e. northern Greece, Bulgaria, Albania, North Macedonia, Montenegro,
southern Serbia, southern parts of Bosnia & Herzegovina and Croatia). Narrow endemism
in the mountains of northern Greece is often underestimated, as taxa occurring in small
areas on both sides of the border with neighbouring countries have been simply classified
as Balkan endemics. The concept of range-restricted taxa (Dimopoulos & al. 2013) was
used here to evaluate the local character and uniqueness of Tzena’s flora.

In the vascular flora of Mt Tzena participate 62 range-restricted taxa. Among them can
be found some very narrow endemic taxa with a restricted distribution in a few localities
of NC Greece and North Macedonia (Achillea ageratifolia subsp. aizoon (Griseb.)
Heimerl, Campanula formanekiana Degen & Dörfl., Centaurea grbavacensis (Rohlena)
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Table 2. Chorological spectrum of the vascular flora of Mt. Tzena. The 21 chorological categories are
classified into 5 wider chorological groups.



Stoj. & Acht., Stachys horvaticii Micevski and Viola frondosa (Velen.) Hayek) or NC
Greece and Serbia (Ramonda nathaliae Pančić & Petrovič).

Conclusions

Mt Tzena, despite its small area, presents a high diversity in vascular plants. The  flora
of the mountain is made up of 1254 taxa specific and subspecific. A total number of 858
vascular plants are recorded for the first time from the study area. Although Greek
endemics represent a very small proportion of the total flora (0.56 %), Mt Tzena is very
reach in Balkan endemics (162 taxa, ~ 13 % of the flora) and narrow endemic plants (62
taxa, ~ 5 % of the flora). Hemicryptophytes and therophytes are the most abundant plant
life forms, while the most abundant chorological category consists of the widespread
European-SW Asian plants.
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