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Abstract
This investigation was carried out during 2012–2013 in order to bring out the forest vegetation of the Finike Forest PlanningUnit.
The study area is located in the Southwestern part of Turkey within the Mediterranean Basin. Field sampling was undertaken
using the old Braun-Blanquet method, and 77 sampled relevés were sampled from the study area. The database consists of 214
vascular plant taxa, dominated by theMediterranean phytogeographical region and Hemicryptophytes. The sampled relevés were
classified using the Modified TWINSPAN, and distribution patterns of the plant communities were analysed using non-metric
multidimensional scaling with the integration of the R-Project and JUICE program. Topographic factors were assessed for the
interpretation of the differentiation among communities. Five associations, four (Lino corymbuloso-Genistetum acanthocladae,
Rhamno nitidae-Quercetum cocciferae, Asparago acutifoli-Pinetum brutia, and Lamio striati-Cedretum libani) of which are
new, were defined as belonging to the Mediterranean bioclimatic strata within five classes. The distribution of these five plant
associations was highly affected by altitude.
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Introduction

Forest areas in the Mediterranean basin are estimated to be 73
million ha (Palahi et al. 2008). Mediterranean forests are high-
ly diverse in terms of plant composition. Although these for-
ests are generally characterized by evergreen Eu-
Mediterranean vegetations such as sclerophyllous maquis,
phrygana, garique, and pine forests (Pignatti 2003), there are
also semi-humid and humid forests such as cold-tolerant de-
ciduous oak and coniferous forests at high altitudes (Akman
et al. 1978). Forest ecosystems have a complex structure and
exhibit a constantly changing dynamic formation. As in all
ecosystems that exhibit a dynamic structure, Mediterranean
forest ecosystems are intertwined with many factors of natural
or anthropogenic origin (Quézel and Barbero 1982). Forest
ecosystems have always played an important role in the

Mediterranean culture from past to present. Mediterranean
forest ecosystems provide a wide range of important benefits
and services to local people, contributing to their welfare
(Gauquelin et al. 2018; Peris-Llopis et al. 2020). However,
excessive and unplanned use of these opportunities has caused
forest ecosystems to constantly decline and become fragile
(Scarascia-Mugnozza et al. 2000). With the increasing pres-
sure of human activities and climate change, Mediterranean
forest ecosystems have faced with important natural and an-
thropogenic disturbances, such as forest fires (Peris-Llopis
et al. 2020), over-grazing (Papanastasis et al. 2002), drought
stress (Pumo et al. 2010), over-exploitation (Allen 2003),
tourism activities (Pinna et al. 2019), urbanization (Rick
et al. 2020), industrialization (Barbero et al. 1990), and defor-
estation (Karavani et al. 2018).

Turkey, located in the Mediterranean Basin, attracts atten-
tion with its natural plant resources (Terzioğlu et al. 2012) and
is characterized by complex climatic and human factors of
vegetation changes (Bakker et al. 2013). Due to its topogra-
phy, microclimate diversity, and location at the junction of
three different phytogeographical (Mediterranean, Euro-
Siberian, and Irano-Turanian) regions, Turkey is one of the
most important centers in the world in terms of plant biodi-
versity that hosts a great number of habitats (Terzioğlu et al.
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2012). The presence of a wide variety of habitats makes
Turkey a country rich in plant biodiversity. This also contrib-
utes to the high rate of endemism. Therefore, of the 374,000
(Christenhusz and Byng 2016) plant taxa registered in the
world, 12,975 natural and cultivated plant taxa are distributed
in Turkey, and the number of endemic plants has reached
4157 (with an endemism rate of 32%) (Güner et al. 2012;
Özhatay et al. 2013, 2015, 2017, 2019). Forest ecosystems,
which contain the majority of this plant richness, are very
important for the continuity of biological diversity. In
Turkey, the establishment of forests started 12,000 years ago
and reached potential distribution 4000 years ago (Aytuğ and
Görecelioğlu 1993). With the beginning of agriculture and
animal husbandry in the Early Holocene period, negative hu-
man impact began to be felt in the forest areas in Anatolia
(Van Zeist and Bottema 1988). With this human influence,
the forest areas that covered 70% of Anatolia in the past have
dropped to around 30% today (Aytuğ andGörecelioğlu 1993).
According to forest inventory studies, Turkey’s forests cover
an area of 22.6 million ha (OGM 2015). These forests are
distributed to three phytogeographical regions and comprise
coniferous (48%), broad-leaved (33%), and mixed coniferous-
broadleaved (19%) forests (Terzioğlu et al. 2012).

Forest communities in Turkey’s Mediterranean-Type
Ecosystem is creating a compelling environment for many
researchers. Schwarz (1936), Czeczott (1939), Walter
(1956), Zohary (1973), and Çetik (1976) carried out the first
phytosociological studies related to Mediterranean ecosys-
tems in Turkey. After that, comprehensive studies were un-
dertaken by Kavgacı et al. (2021), Bonari et al. (2021), Uğurlu
et al. (2012), Kavgacı et al. (2010), Akman et al. (1978),
Akman et al. (1979b), and Akman et al. (1979a). These stud-
ies evaluate Mediterranean forest ecosystems of Turkey under
numerous higher syntaxonomical alliances and orders within
the classes of Quercetea ilicis, Quercetea pubescentis,
Carpino-Fagetea sylvaticae (Syn. Querco-Fagetea), and
Pinetea halepensis. Indeed, these phytosociological studies
are expected to continue to be carried out with developing
technologies and changing environmental conditions.

This research aims at the determination and evaluation of
plant biological diversity in the Finike Forest Planning Unit
(FPU) (Karaköse and Terzioğlu 2020). With this study, it was
aimed to contribute to the forest vegetation of the
Mediterranean Basin and Turkey’s Forest Vegetation
Database.

Materials and methods

Study area

The Finike FPU is geomorphologically mountainous and
steep and varies from the sea level to 2318 m a.s.l.

(Fig. 1). The Finike FPU is mainly located in the
Mediterranean (west side of the Antalya province) phyto-
geographic region in terms of phytogeographical regions
(Davis 1965–1985). However, at higher altitudes, the
Irano-Turanian phytogeographic region’s influence is felt.
The area consists of a total area of 30,439.8 ha,
20,894.8 ha of which is forested and 9545 ha is non-for-
ested. The climatic data for Finike region are based on
records made between 1975 and 2005 at Finike (at 3 m
altitude) and Elmalı (at 1095 m a.s.l.) meteorological sta-
tions (Karaköse and Terzioğlu 2020). The study area has a
typical Mediterranean climate. This climate type is
characterised by hot and dry summers and cold and rainy
winters (Quézel and Barbero 1982; Pignatti 2003; Atalay
et al. 2014). The annual average temperature and the av-
erage annual precipitation are 18.8 °C and 941.6 mm at
the Finike station, and 12.8 °C and 475.7 mm at the
Elmalı station. The records of the local meteorology sta-
tions showed that the rain regime was winter-spring-
autumn-summer for both Finike and Elmalı. According
to Emberger’s classification, Finike is rainy and sub-cool,
and Elmalı semi-arid and upper-cold (Akman 2011).

The study area consists of Beydağları formation,
Susuzdağ formation, Kasaba formation, slope debris, and
alluvium-deposit cone (İslamoğlu and Taner 2002).
Around Finike, bedrocks belonging to the Beydağları au-
tochthonous hold an important place. These are mainly
composed of bedrocks representing the Cenozoic and
Mesozoic periods. Beydağları formation, which consists
of the upper Cretaceous platform-type limestones (in
some places it contains dolomite and dolomitic limestone)
belonging to the Beydağları autochthonous, unconform-
ably includes the Susuzdağ formation consisting of upper
Lutetian-Priabonian nummulitic limestones and the unit
ends with the Kasaba Formation consisting of Langhian
aged conglomerate, sandstone, siltstone and claystone
(İslamoğlu and Taner 2002).

Data collection and analysis

In order to identify the plant communties found in Finike
FPU, 77 sampled relevés were gathered between 2012 and
2013. The plant sociology study was undertaken using old
Braun-Blanquet (1932) approach. Relevé areas were 400
m2 for forested areas and 200 m2 for garique and riparian
forests (Chytrý and Otýpková 2003). Flora of Turkey
(Davis 1965–1985; Davis et al. 1988; Güner et al.
2000), Turkey Plant List (Vascular Plants) (Güner et al.
2012), and World Flora Online (WFO 2021) were used
for the identification, nomenclature, and chorological
types of the plant taxa. The life forms of plant taxa were
determined according to Raunkiaer (1934)’s system.
Gathered relevés were entered into TURBOVEG (version
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2.12) program (Hennekens and Schaminée 2001). After
that, the created dataset was exported to the JUICE (ver-
sion 7.1) program (Tichý 2002) for dataset managing. For
the hierarchical classification, the Modified TWINSPAN
(Roleček et al. 2009), integrated into the JUICE program,
was used. The diagnostic taxa for plant communities were
determined using the presence/absence data (Chytrý et al.
2002). The lower threshold values for the diagnostic, con-
stant, and dominant species were set to 30, 30, and 30,
respectively.

The resulting classification was projected onto an ordi-
nation diagram using non-metric multidimensional scaling
(NMDS) performed on a matrix of Simpson dissimilar-
ities. Ordination was calculated using the R (version
3.6.1) program (R Development Core Team 2019) and
its vegan (version 2.5–6) package (Oksanen et al. 2019).
Syntaxonomical concepts and nomenclature of higher
syntax were followed from Akman (1995), Mucina et al.
(2016), Bonari et al. (2021), and Kavgacı et al. (2021).
Descriptions of new syntax followed the rules of the
International Code of Phytosociological Nomenclature
(ICPN) (Theurillat et al. 2021).

Results

Classification and vegetation units

In this study, 77 sampled relevés were taken from the study
area. Six sampled relevés were removed from the data set
because they were outside (from the dune vegetation) the for-
est vegetation. Thus, the data set contains 71 sampled relevés
and 214 plant species. Classification results are given in the
Fig. 2. We calculated the diagnostic (in gray), constant, and
dominant taxa for each cluster and presented them in the
Online Supplement.

Cluster 1: Lamium garganicum subsp. striatum-Cedrus
libani community.

Diagnostic species: Acer hyrcanum subsp. sphaerocaryum,
Amelanchier parviflora var. parviflora, Anthemis rosea
subsp. carnea, Arabis alpina subsp. brevifolia, Aubrieta
deltoidea, Briza humilis, Cedrus libani, Conium maculatum,
Dactylis glomerata subsp. hispanica, Doronicum orientale,
Epilobium lanceolatum, Euphorbia falcata, Galium incanum
subsp. elatius, Juniperus excelsa subsp. excelsa, Juniperus
foetidissima, Juniperus oxycedrus subsp. oxycedrus, Lamium

Fig. 1 Geographical localization of Finike FPU
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garganicum subsp. striatum var. striatum, Leontodon
asperrimus, Lonicera nummulariifolia subsp. glandulifera,
Medicago minima var. minima, Milium vernale subsp.
vernale, Ostrya carpinifolia, Paeonia kesrouanensis, Poa
alpina, Prunus x domestica, Rosa canina, Salvia tomentosa,
Saponaria kotschyi, Satureja cuneifolia, Scaligeria
napiformis, Scutellaria brevibracteata subsp. brevibracteata,
Silene italica, Sorbus torminalis var. torminalis, Verbascum
salviifolium, Vicia cracca subsp. atroviolacea.

Constant species:Cynosurus echinatus,Hyparrhenia hirta,
Quercus coccifera, Stipa bromoides, Styrax officinalis, Vulpia
ciliate.

Dominant species: Cedrus libani.
Cluster 2: Linum corymbulosum-Genista acanthoclada

community.
Diagnostic species: Anthemis cretica subsp. cassia, Arum

dioscoridis var. dioscoridis, Bupleurum gracile, Carduus
argentatus, Centaurium pulchellum, Ceratonia siliqua,
Crepis foetida subsp. foetida, Crucianella latifolia, Filago
pyramidata, Galium murale, Genista acanthoclada,
Lagoecia cuminoides, L. pentagonia, Linum corymbulosum,
Olea europaea var. europaea, Phagnalon graecum, Phleum
subulatum subsp. subulatum, Pistacia lentiscus, Polypogon
maritimus subsp. maritimus, Quercus aucheri, Salvia viridis,
Sarcopoterium spinosum, Torilis arvensis subsp. arvensis.

Constant species: Avena wiestii, Cynosurus echinatus,
Daphne gnidioides, Hyparrhenia hirta, Micromeria myrtifolia,
Phillyrea latifolia, Ptilostemon afer subsp. eburneus, Quercus
coccifera, Sideritis montana subsp. curvidens, Smilax aspera,
Teucrium chamaedrys subsp. chamaedrys.

Dominant species: Genista acanthoclada.
Cluster 3: Nerium oleander-Plantanus orientalis

community.
Diagnostic species: Dioscorea communis, Dracunculus

vulgaris, Ficus carica subsp. carica,Mentha longifolia subsp.

typhoides, Nerium oleander, Papaver rhoeas, Platanus
orientalis, Rubus sanctus, Rumex pulcher, Veronica
anagallis-aquatica, Vitex agnus-castus.

Constant species: Catapodium rigidum, Clinopodium
nepeta subsp. nepeta, Crucianella latifolia, Dryopteris
pallida, Galium murale, Hedera helix, Helichrysum
pamphylicum, Hordeum murinum subsp. murinum, Laurus
nobilis, Onosma frutescens, Origanum onites, Oryzopsis
miliacea subsp. thomasii, Phleum subulatum subsp.
subulatum, Phlomis grandiflora var. grandiflora, Pistacia
palaestina, Smilax aspera, Stachys annua subsp. annua var.
annua, Styrax officinalis, Torilis arvensis subsp. arvensis,
Urtica dioica.

Dominant species: Platanus orientalis.
Cluster 4: Rhamnus nitida-Quercus coccifera community.
Diagnostic species: Arbutus andrachne, Avena wiestii,

Capparis sicula subsp. sicula, Ephedra foeminea, Euphorbia
rigida, Genista acanthoclada, Hyparrhenia hirta, Melica
minuta, Micromeria myrtifolia, Phillyrea latifolia, Pistacia
palaestina, Quercus aucheri, Quercus coccifera, Rhamnus
nitida.

Constant species: Catapodium rigidum, Ceratonia siliqua,
Cistus creticus, Cynosurus echinatus, Daphne gnidioides,
Lagoecia cuminoides, Olea europaea var. europaea,
Origanum onites, Oryzopsis miliacea subsp. thomasii,
Phlomis grandiflora var. grandiflora, Picnomon acarna,
Smilax aspera, Stipa bromoides, Teucrium chamaedrys
subsp. chamaedrys.

Dominant species: Quercus coccifera.
Cluster 5: Asparagus acutifolius-Pinus brutia community.
Diagnostic species: Allium flavum subsp. tauricum var.

tauricum, Asparagus acutifolius, Asperula brevifolia, Cistus
creticus, Cotinus coggygria, Crataegus monogyna subsp.
monogyna, Crepis reuterana subsp. reuterana, Eryngium
falcatum, Ferulago galbanifera, Jasminum fruticans,

Fig. 2 Dendrogram of the clusters in Finike FPU. Cluster 1.Cedrus libani community; Cluster 2.Genista acanthoclada community; Cluster 3.Platanus
orientalis community; Cluster 4. Quercus coccifera community; Cluster 5. Pinus brutia community
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Lathyrus aphaca, Ononis pusilla, Phlomis grandiflora var.
grandiflora, Pinus brutia, Ptilostemon afer subsp. eburneus,
Quercus coccifera, Ruscus aculeatus, Styrax officinalis.

Constant species: Avena wiestii, Cynosurus echinatus,
Dactylis glomerata subsp. hispanica, Daphne gnidioides,
Euphorbia rigida, Micromeria myrtifolia, Milium vernale
subsp. vernale, Phillyrea latifolia, Pistacia palaestina,
Smilax aspera, Stipa bromoides, Teucrium chamaedrys
subsp. chamaedrys, Torilis arvensis subsp. arvensis.

Dominant species: Pinus brutia.

Chorology, life form and ordination of the units

The plant communities identified within the scope of the study
were evaluated according to altitude levels, not according to
JUICE analysis, in order to avoid confusion due to the
Mediterranean bioclimatic strata. The elevation of the Finike
FPU ranges between 0 and 2328 m a.s.l. The planning unit is
bordered by the Mediterranean Sea in the south and remains
totally within the Mediterranean phytogeographical region
(Eastern Mediterranean). However, while the effect of the
Irano-Turanian region is felt after 1500 m a.s.l., the influence
of Euro-Siberian is found in moist and shady areas. When all
plant communities are examined, the dominance of taxa be-
longing to the Medi ter ranean region stands out
(Mediterranean, 50 taxa; East Mediterranean, 44 taxa; East
Mediterranean [Mountain], one taxon, and Omni-
Mediterranean, one taxon). This phytogeographical region is
followed by Euro-Siberian with 13 taxa and the Irano-
Turanian phytogeographic regions with 10 taxa. The phyto-
geographic region of 95 taxa in the region is not exactly
known. This situation clearly shows itself when we examine
the plant collections. In fact, taxa belonging to the
Mediterranean phytogeographical region are represented at
the highest level in the Genista acanthacloda community,
which is at the lowest altitude level in the study area. This
representation decreases linearly depending on the altitude
level (Table 1). Likewise, with the increase in altitude,
Irano-Turanian phytogeographic elements are included in
plant communities.

Table 1 The dispersion of taxa according to the
Raunkiaer’s life forms.

When plant communities are examined as a whole (214
plant taxa) according to their life forms, hemicryptophytes
are represented with 84 taxa, phanerophytes with 50 taxa,
therophytes with 46 taxa, chamaephytes with 26 taxa, and
cryptophytes with eight taxa. Therophytes stand out as dom-
inant only in the G. acanthoclada community (Table 2).
Similarly, because it is a chamaephytic plant community, the
excession of the chamaephyte taxa is also seen in this
G. acanthoclada community. In plant communities where
the influence of the Mediterranean climate decreases with al-
titude, it shows itself with the increase of plant taxa in the
hemicrytophyte character. Looking at Table 2, the representa-
tion of the species in the hemicryptophyte character has
reached the highest level in the Cedrus libani community.
As expected in the therophytes, it reaches the lowest level in
the C. libani community. Phanerophytes are among the most
important elements of the Mediterranean phytogeographical
region and make themselves felt in almost every woody plant
community. Thus, the phanerophytes reach the highest repre-
sentation rate in the Quercus coccifera community, which is
maquis vegetation.

Table 2 Chorological dispersion of the clusters in the
Finike FPU.

The dendrogram (Fig. 2) divides the data set into two main
clusters. The first on the left includes the first cluster and
represents the vegetation of the C. libani community. The
second cluster is further divided into four clusters including
clusters 2, 3, 4, and 5 (G. acanthoclada, Platanus orientalis,
Q. coccifera, and Pinus brutia communities). Topographic
factors were useful in the interpretation of the two first gradi-
ents of NMDS (Fig. 3). The NMDS of the five clusters with a
passive projection of topographic factors shows an evident
gradient along axes 1 with community changes among the
clusters. The NMDS diagram (Fig. 3) shows that the five
clusters have minimum overlap (stress 0.13). Looking at the
Fig. 3, it is seen that the changes of sampled relevés differs
mainly the first axis, and the topographic factors have a view
in the sameway. Altitude and inclination are the topographical
factors mostly affecting the vegetation composition and

Table 1 The dispersion of taxa
according to the Raunkiaer’s life
forms

Life forms (Number / (%))

Community name Ph Ch H Cr Th

Genista acanthoclada 9 (18.4) 9 (18.4) 8 (16.3) 1 (2.1) 22 (44.8)

Quercus coccifera 26 (37.2) 8 (11.4) 19 (27.1) 3 (4.3) 14 (20)

Platanus orientalis 9 (29) 2 (6.5) 9 (29) 4 (13) 7 (22.5)

Pinus brutia 29 (25.7) 14 (12.4) 40 (35.4) 4 (3.5) 26 (23)

Cedrus libani 22 (22.5) 12 (12.2) 45 (45.9) 0 19 (19.4)
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spatial distribution of the Finike forest vegetation (Fig. 3,
Fig. 4). Of the topographical factors, altitude is correlated to
the first axis. While inclination and aspect are correlated to the
second axis.

On the left side of the NMDS diagram, vegetation types of
xerophytic (except P. orientalis community) communities and
on the right side, humid communities are grouped. C. libani
community spreads at higher altitudes in the study area. This
situation also shows itself in the NMDS diagram.
G. acanthoclada andQ. coccifera communities spread in low-
er altitude belts in the study area. Temperature and light in-
tensity stand out as the most important factors in the distribu-
tion of these sclerophyllous plant communities. P. orientalis
community is a riparian community forming gallery-type
communities on the edges of temporary running waters in
the study area. This community consists of moisture-loving
and shade-tolerating plants in relatively low inclination areas.
P. brutia community, likeP. orientalis community, distributes
at the low inclination areas in the study area. P. brutia

communities naturally spread with or upper altitudes of the
Q. coccifera community, and lower altitudes of the C. libani
community in the study area. Therefore, the P. brutia commu-
nity interacts with both plant communities (Fig. 3). The tem-
perature and light demand of P. brutia community is lower
than that of the Q. coccifera and G. acanthoclada
communities.

Discussion

This study was undertaken in the Mediterranean bioclimate
strata. In Finike FPU, the Thermo-Mediterranean, Eu-
Mediterranean, Supra-Mediterranean, and Mediterranean
montane belts are located between 0 and 2000 m a.s.l.
(Akman and Ketenoǧlu 1986). Within the scope of the study,
only the high mountainMediterranean (anthropogenic steppe)
vegetation belt was excluded due to the fact that it was a non-
forested area. The change and interrelationship of a plant com-
munity along a certain environmental factor is one of the main
topics on vegetation ecology (Pignatti et al. 1996). Generally,
altitudinal and climatic gradients highly affect species struc-
ture and spatial distribution in the Mediterranean Basin

Table 2 Chorological dispersion
of the clusters in the Finike FPU Phytogeographical regions (Number / (%))

Community name Mediterranean Euro-
Siberian

Irano-
Turanian

Pluri-
regional

Genista acanthoclada 27 (55.1) 2 (4.1) 0 20 (40.8)

Quercus coccifera 38 (54.3) 5 (7.1) 0 27 (38.6)

Platanus orientalis 12 (38.7) 2 (6.5) 0 17 (54.8)

Pinus brutia 59 (52.2) 7 (6.2) 4 (3.5) 43 (38.1)

Cedrus libani 38 (38.8) 9 (9.2) 8 (8.2) 43 (43.8)

Fig. 3 NMDS diagram of clusters. Cluster 1. Cedrus libani community;
Cluster 2. Genista acanthoclada community; Cluster 3. Platanus
orientalis community; Cluster 4. Quercus coccifera community; Cluster
5. Pinus brutia community

Fig. 4 Changes in communities depending on altitude in Finike FPU. 1.
Cedrus libani community; 2. Genista acanthoclada community; 3.
Platanus orientalis community; 4. Quercus coccifera community; 5.
Pinus brutia community
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(Ozenda 1975; Akman et al. 1978; Quézel and Barbero 1982;
Fontaine et al. 2007). Actually, in the Finike FPU, as deter-
mined in the NMDS study, the change in climatic conditions
due to altitude has enabled the formation of different vegeta-
tion belts. This alteration in vegetation types has also been
observed in previous researches (Akman et al. 1978;
Eminağaoğlu et al. 2007; Kavgacı et al. 2010; Aksoy and
Çoban 2017; Karaköse 2019; Kavgacı et al. 2021). Five plant
communities belonging to garique, maquis, riparian, and for-
est vegetation were identified in these vegetation belts. Life
forms reflect the adaptation of plant species to the climate
prevailing in any habitat, and this allows them to be micro
or macro-climate indicators (Raunkiaer 1934; Cain 1950).
Phanerophytes are concentrated in temperate regions,
hemicryptophytes in temperate and colder regions, and
therophytes in arid climatic regions dominated by intense hu-
man pressure, over-grazing, and fire regime, as in the
Mediterranean Basin (Pignatti 2003). When the life forms
spectra of the plant communities were identified in the study
area, this situation clearly emerged. The density of theropytes
and hemicryptophytes proves the adaptation of the plant com-
munities to the habitats (Dimopoulos and Georgiadis 1992;
Christodoulakis 1996). In fact, therophytes have reflected
their commitment to the Mediterranean climate mostly by
being intensely in the G. acanthoclada community.
Hemicryptophytes, on the other hand, were densely distribut-
ed in the C. libani community, located in a transitional zone
between the South Anatolian Mediterranean climate and the
Central Anatolian steppe climate and adapting to a cold-
continental climate (Čarni et al. 2014; Messinger et al.
2015). Phanerophytes are abundant in the sclerophyllous
Q. coccifera community. This situation caused a decrease in
herbaceous plant taxa due to the canopy formed by the phan-
erophytes. In the C. libani community, however, the reverse
of this formation was experienced. The detection of phytogeo-
graphic regions is another indicator of the spatial-temporal
distribution of plant taxa and their adaptation to environmental
factors. In the study area, the distribution of the plant taxa
belonging to the phytogeographical regions also changes with
the altitude. The diversity of the plant taxa belonging to the
Mediterranean phytogeographical region decreases with alti-
tude. This decline fills in shady and moist areas with Euro-
Siberian elements and Irano-Turanian elements towards the
anthropogenic tree line. This situation explains the changes
in life forms depending on environmental variables in the field
(Čarni et al. 2018).

Mediterranean forest ecosystems are known for highly de-
graded and fragile vegetation structures (Tsiourlis et al. 2007).
Maquis and garique, which are among the characteristic veg-
etation structures of the Mediterranean phytogeographical re-
gion, are the secondary and tertiary the vegetation types
formed after the degradation of P. brutia forest (Şık and
Gemici 1994; Atalay et al. 2014; Kavgacı et al. 2017). An

endemic garique community was identified in the Thermo-
Mediterranean vegetation belt. Garique occurs because of
the destruction of the maquis vegetation (Atalay et al. 2014).
This garique community is a xerophytic-heliophilic plant
community and composed of G. acanthoclada and endemic
Linum corymbulosum taxa. The Thermo-Mediterranean belt,
where the community is described, is an area with very intense
human activity. In the Mediterranean region, anthropogenic
effects such as tourism, fire, agriculture, animal husbandry,
and urbanization are quite evident in this vegetation layer
(Tsiourlis et al., 2007). For that reason, classification of this
vegetation type sometimes becomes difficult as the human
factor constantly destroys this vegetation belt. Zohary and
Orshan (1959) and Akman (1995) define this vegetation layer
as xerophilic Pistacia lentiscus-Olea europaea-Ceratonia
siliqua communities. In the study area, anthropogenic effects
destroyed these xerophilic communities, and this allowed the
garique community to take a dominant position in the field. In
previous studies in Turkey, three associations related to the
G. acanthoclada (Alysso carici-Genistetum acanthocladae,
Genisto acanthocladae-Daphnetum gnidioides, and Genisto
acanthocladae-Serratuletum cerinthifoliae) have been identi-
fied (Barbero and Quézel 1989; Vural et al. 1995; Kavgacı
et al. 2021). In two of these studies, G. acanthoclada is in-
cluded in the tables as a co-dominant species. Alysso carici-
Genistetum acanthocladae association was identified within
allianceCistion orientaleOberd. 1954 as a garique association
from Muğla-Köyceğiz (Vural et al. 1995). While creating the
syntaxonomy of the G. acanthoclada, some confusion has
arisen from the past to the present. Namely, in these studies,
they evaluated G. acanthoclada in the order of Cisto-
Micromerietalia julianae Oberd. 1954 and the class of
Cisto-Micromerietea julianae Oberd. 1954 (Barbero and
Quézel 1989; Vural et al. 1995). Likewise, G. acanthoclada,
in some studies in the East Mediterranean (Asensi et al. 2007;
Tsiourlis et al. 2007), was evaluated under the same order and
class. In addition to this, Mucina et al. (2016), Cisto-
Micromerietea julianae has become the synonym of
Ononido-Rosmarinetea Br.-Bl. in A. Bolòs y Vayreda 1950.
However, G. acanthoclada was accepted within the order of
theQuercetalia ilicisBr.-Bl. exMolinier 1934 and the class of
Quercetea ilicisBr.-Bl. ex A. Bolòs et O. de Bolòs in A. Bolòs
y Vayreda 1950 by Barbero et al. (1976) and Tsiourlis et al.
(2009). In related studies, the alliances of Gonocytiso
pterocladi-Pinion brutiae (Barbero et al. 1976), Quercion
ilicis Br.-Bl. ex Molinier 1934 and Oleo-Ceratonion siliquae
Br.-Bl. Ex Guinochet et Drouineau 1944, Hyperico
empetrifolii-Micromerion graecae Barbero et Quézel 1989,
and Origano syriaci-Hypericion thymifolii Mucina et
Theurillat in Mucina et al. 2016 (Syn.: Helichryso sanguinei-
Origanion syriaci Barbero et Quézel 1989) were preferred for
this taxon. According to result of this study, we decided that
this garique community in the Thermo-Mediterranean belt

3637Biologia (2021) 76:3631–3645



should be treated as a new association as Lino corymbuloso-
Genistetum acanthocladae ass. nova (type relevé 1 in Online
Supplement). When evaluated as a whole, the association of
G. acanthoclada (based on the representation values of the
taxa belonging to the alliance of Origano syriaci-Hypericion
thymifolii Mucina et Theurillat in Mucina et al. 2016) was
evaluated under the order of Hyperico empetrifolii-
Genistetalia acanthocladae Mucina in Mucina et al. 2016
and the Ononido-Rosmarinetea class. Comprehensive study
by Kavgacı et al. (2021) was also confirmed this situation.

The maquis community defined in the Finike FPU is an
endemic plant community consisting of Quercus coccifera
(Syn.: Quercus calliprinos Webb) (WFO 2021) and
Rhamnus nitida taxa that spread between 200 and
800 m a.s.l. at Thermo- and Eu-Mediterranean vegetation
belts. Q. coccifera (Kermes oak) is distributed across the
Mediterranean (except Egypt) Basin (Tsiourlis et al. 2009;
Jasprica et al. 2016). Q. coccifera is an evergreen
sclerophyllous oak species spreading up to 1500m a.s.l., dom-
inated by the Mediterranean climate (Akman et al. 1978). In
Turkey, Q. coccifera dominated scrub communities usually
arise due to the destruction of P. brutia (Turkish pine) forests
and form different associations with different taxa depending
on climate, bedrock, soil, and topography (Şık and Gemici
1994; Tsiourlis et al. 2009; Atalay et al. 2014; Jasprica et al.
2016). Similar maquis communities formed by Q. coccifera
have been described in previous studies (Akman et al. 1978;
Serin and Eyce 1994; Kutbay et al. 1998; Karaer et al. 1999;
Kavgacı et al. 2010; Özen 2010; Altay et al. 2012; Sağlam
2013). Looking at the previous studies, plant associations
were mostly linked to the orders of Quercetalia ilicis and
Quercetalia callipriniZohary 1955within theQuercetea ilicis
class. In addition to these two orders, Pistacio lentisci-
Rhamnetalia alaterni Rivas-Mart. 1975 has also gained rep-
resentation in another study in Antalya province (Kavgacı
et al. 2017). On the other hand, there are also plant associa-
tions that belong to Quercetea pubescentis Doing-Kraft ex
Scamoni et Passarge 1959 class (Serin and Eyce 1994;
Kavgacı et al. 2010; Sağlam 2013). According to the alliance
level, while Quercion ilicis and Quercion calliprini Zohary
1955 were frequently used, alliances of Quercion frainetto
Horva t 1954 (Al tay e t a l . 2012) and Lon icero
nummulariafoliae-Cedrion libani Quézel, Barbéro & Akman
1978 (Kavgacı et al. 2010) were also preferred. In the western
Mediterranean, non-calcareous maquis is mostly dominated
byQuercus ilex but in the EasternMediterranean (also includ-
ing Turkey) by calcicole Quercus coccifera (Şık and Gemici
1994). For that reason, Quercion calliprini (East
Mediterranean) is vicariant of Quercion ilicis (West
Mediterranean) (Akman 1995). In a recent study by Kavgacı
et al. (2021), the taxonomic mistake related to Quercus
calliprinos has been corrected. The names of alliance and
order, which were previously Quercion calliprini and

Quercetalia calliprini, have been revised as Quercion
cocciferae Zohary 1955 nom. Corr. (cf. Art. 44/3) and
Quercetalia cocciferae Zohary 1955 nom. Corr. (cf. Art. 44/
3) (Kavgacı et al. 2021). The order Quercetalia cocciferae is
dominant at the Thermo−Supra Mediterranean vegetation
belts in Palestine, Syria, Israel, Lebanon, and Turkey
(Zohary and Orshan 1959; Akman 1995), and in parallel with
this, characteristic taxa of Quercion cocciferae are better rep-
resented in the community (Online Supplement). Because of
this, the maquis community determined within the scope of
the study should be connected toQuercetalia cocciferae in the
Quercetea ilicis class. In line with these data, it was found
appropriate in this study to define a new association in these
vegetation belts. We decided that the name of the association
is Rhamno nitidae-Quercetum cocciferae ass. nova with type
relevé 48 (Online Supplement).

Nerium oleander-Platanus orientalis community belong-
ing to hygrophile vegetation type was detected in the Finike
FPU. P. orientalis (Oriental plane) establishes gallery-type
forests on narrow valley bases and along riverines in almost
every region in Turkey (Yaltırık 1982). The Oriental plane,
which is estimated to have a wider spread in the study area in
the past, is currently spreading only along the Akçasu riverine
due to water shortage and anthropogenic effects. This com-
munity is a community in which moisture-loving and shade-
tolerating plants are formed in a low-inclination area within
the Turkish pine forest. Studies with the Oriental plane are
very limited in Turkey. The Salix alba-P. orientalis associa-
tion (Kutbay and Kılınç 1995) has been identified in the
Middle Black Sea, and there are a few studies in Antalya
province and its surroundings in the Mediterranean region
(Ayaşlıgil 1987; Çinbilgel and Gökçeoglu 2010). Nerio-
Platanetum orientalis community was first identified in
Albania (Kárpáti 1962). Because of the species in the associ-
ation, the community identified in the study area was linked to
the alliance of Platanion orientalis I. Kárpáti et V. Kárpáti
1961 and the order of Populetalia albae within Alno
glutinosae-Populetea albae P. Fukarek et Fabijanić 1968
class.

P. brutia is widely distributed (about 5.6 million ha) and
one of the most important forest tree species in Turkey
(Terzioğlu et al. 2012). It generally has a vertical habitat width
from the Thermo-Mediterranean to the Supra-Mediterranean
vegetation belts in the Mediterranean and Aegean regions. In
the Black Sea and Southern Marmara regions, it forms com-
munities in the form of enclaves in the Meso-Mediterranean
belt under the influence of the Mediterranean climate (Akman
et al. 1978; Akman 1995). The community identified in the
study area, on the other hand, spreads between the Thermo-
and Supra-Mediterranean belts at an altitude of 200–
1100 m a.s.l. on limestone and conglomerate bedrock on
mainly the south and southeast facing aspects. There are nu-
merous Turkish pine associations that have different co-
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dominant taxon described (Akman et al. 1978; Serin and Eyce
1994; Kutbay and Kılınç 1995; Özen and Kılınç 1995; Vural
et al. 1995; Akman et al. 1998; Özel 1999; Varol and Tatlı
2001; Şanda 2006; Varol et al. 2006; Sağlam 2007; Kaya et al.
2010; Öner and Akbin 2010; Korkmaz et al. 2011; Dönmez
and Şanda 2015; Kurt et al. 2015). However, some of these
associations (Yurdakulol 1981; Ayaşlıgil 1987; Gemici 1988;
Akman et al. 1998) were named and published invalidly ac-
cording to ICPN rules (Theurillat et al. 2021), due to they did
not indicate the nomenclatural type (Art.5a). In addition to
these, 3 new sub-associations were defined by Kurt et al.
(2015) depending on the Phlomido bourgaei-Pinetum brutiae
association, described by Akman et al. (1998). As explained
previously, the Phlomido bourgaei-Pinetum brutiae associa-
tion was invalidly published (nom. inval. [Art. 5a]) and not
validated by Kurt et al. (2015). Furthermore, none of the sub-
associations described by Kurt et al. (2015) carry the epithet
‘typicum’ (inval. [Art. 4d]). Associations of P. brutia were
attached to two different higher syntax plant sociology units
due to the variation in habitat requirements in Turkey. Among
these, the Turkish pine associations in the Thermo- and Eu-
Mediterranean vegetation belts are assigned to the Quercetea
ilicis class, while in the Supra-Mediterranean vegetation belt
to Quercetea pubescentis (Akman et al. 1978; Akman 1995).
When previous studies were examined, P. brutia associations
were generally linked to the alliance ofQuercion ilicis and the
order of Quercetalia ilicis under the Quercetea ilicis class.
The alliance of Oleo-Ceratonion siliquae Br.-Bl. ex
Guinochet et Drouineau 1944 (Syn. Oleo-Ceratonion Br.-Bl.
1936) in Muğla province (Vural et al. 1995; Akman et al.
1998) and the alliance of Gonocytiso pterocladi-Pinion
brutiae Barbéro, Chalabi, Nahal et Quézel ex Quézel et al.,
1993were used for P. brutia forests spread in Kahramanmaraş
province (Varol et al. 2006). However, in areas close to the
Mediterranean montane belt, the alliances of Geranio-
Cedrion Quezel et al., 1977 and Abieto cilicicae-Cedrion
libani Quézel et al., 1978 connected to the Querco-
Cedretalia libaniBarbero et al., 1974 order were also grouped
under the Quercetea pubescentis class (Serin and Eyce 1994;
Varol et al. 2006; Dönmez and Şanda 2015). Thus, for
P. brutia forests in southern and southwestern Anatolia, the
alliance of Quercion cocciferae (Syn.: Quercion calliprini)
and the order of Pistacio lentisci-Rhamnetalia alaterni were
also used (Özen and Kılınç 1995; Şanda 2006; Kurt et al.
2015; Kavgacı et al. 2017). Taxa belonging to the Quercetea
pubescentis class are well represented in the P. brutia com-
munity due to the presence of the C. libani communities (un-
like the Central and Eastern Taurus, there are, interestingly, no
Pinus nigra, Abies cilicica, and Quercus cerris forests here)
on the upper zone of the Turkish pine forests in the Western
Mediterranean (Akman 1995; Kavgacı et al. 2021). On the
other hand, although there are also some plant taxa belonging
to the order of Pistacio lentisci-Rhamnetalia alaterni in the

community, their representation remained low. In addition,
taxa belonging to the Ononido-Rosmarinetea class are also
included in the community due to the intense anthropogenic
effect such as forestry activities, grazing, agriculture, etc. At
the alliance level, it is under the influence of alliances of
Quercion cocciferae, Arbuto andrachnes-Quercion
cocciferae Barbero et Quézel 1979 and Oleo-Ceratonion
siliquae. In fact, when the species composition is examined,
taxa of these alliances are included such as Arbutus
andrachne, Phillyrea latifolia, Torilis arvensis, Juniperus
oxycedrus, Daphne gnidioides, Oryzopsis miliacea subsp.
thomasii, Eryngium falcatum, and Onosma frutescens
(Online Supplement). However, the presence and cover
values of the taxa of the Quercion cocciferae alliance are
quite high. Although Kurt et al. (2015) evaluated the
P. brutia communities in this region within the Ceratonio-
Pistacion lentisci Zohary et Orshan 1959 (Syn. Ceratonio-
Rhamnion oleoidis Barbero et Quézel 1979) alliance,
Akman (1995) classified the Turkish pine forests in the
Western Mediterranean (Antalya and Muğla provinces) under
the Quercion cocciferae alliance. Recently, Bonari et al.
(2021) conducted a comprehensive study of the entire
Mediterranean Basin (including Southern Europe, North
Africa, Levant, Anatolia, Crimea and the Caucasus).
Syntaxonomy of thermophilous pine forests (including
P. brutia, Pinus pinaster, Pinus halepensis, and P. pinea) lo-
cated between the Thermo-Mediterranean and Mediterranean
montane vegetation belts was investigated in this study.
According to this study, P. brutia communities in Turkey
were connected to the alliances of Pinion brutia Feinbrun
1959 and Styraco officinalis-Pinion brutia under the
Pinetalia halepensis Biondi, Blasi, Galdenzi, Pesaresi et
Vagge in Biondi et al., 2014 order and Pinetea halepensis
Bonari et Chytrý in Bonari et al., 2021 class. The Pinion
b r u t i a e a l l i a n c e r e f e r s t o The rmo - t o Me so -
MediterraneanP. brutia forests, while Styraco officinalis-
Pinion brutiae alliance refers to Meso- to Supra-
MediterraneanP. brutia forests. Since the sampled relevés of
this community are mostly (nearly 66%) recorded Meso- to
Supra-Mediterrenean belts (Online Supplement), Styraco
officinalis-Pinion brutiae alliance is better represented in the
Turkish pine association. Belonging to Styraco officinalis-
Pinion brutiae, taxa such as Styrax officinalis, Asparagus
acutifolius, Eryngium falcatum, Arbutus andrachne, Crepis
reuterana, J. oxycedrus, Cistus creticus, Phillyrea latifolia,
Quercus coccifera, and Crucianella latifolia have more prom-
inent cover-abundance values (Online Supplement). As a re-
sult, we decided that this Turkish pine community would be a
new association, namely Asparago acutifoli-Pinetum brutiae
ass. Nova with type relevé 28 in Online Supplement.
Therefore, this association should be included in the alliance
of Styraco officinalis-Pinion brutiae (in order to coordinate
with Kavgacı et al. (2021) and Bonari et al. (2021)) and the
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order of Pinetalia halepensis within the class of Pinetea
halepensis.

C. libani (Taurus cedar) forests occur around the
Mediterranean Basin (including Turkey, Syria, and
Lebanon), covering an area, along the Taurus mountain be-
tween Muğla and Kahramanmaraş provinces, of approximate-
ly 483,000 ha in Turkey (Sevim 1952; Akman et al. 1978;
Terzioğlu et al. 2012). Taurus cedar makes its optimum de-
velopment in the Supra−Mediterranean and Mediterranean
montane vegetation belts on the south and southeast-facing
slopes between 1100 and 1800 m a.s.l. in these areas
(Akman 1995). While Taurus cedar usually coexists
with Pinus nigra or Abies cilicica taxa in the middle and
eastern Taurus, it manifests itself in the Supra-Mediterranean
belt just after the P. brutia taxon in the western Taurus and
forms pure or mixed forest communities up to the anthropo-
genic steppe zone (Akman et al. 1978; Akman 1995; Kavgacı
et al. 2021). C. libani also spreads in the Meso-Mediterranean
belt as an enclave in the Blacksea (Tokat-Erbaa) region
(Sevim 1952; Quézel et al. 1980). The study area in this state
remains in the western part (Ancient Lycia) of the actual
spread ofC. libani. The first study on cedar forests was carried
out in Elmalı (Antalya province) (Çetik 1976) in Turkey.
After that, phytosociological researches related to C. libani
were undertaken by different investigators using two alliances
(Abie to c i l i c i cae -Cedr ion l iban i and Lon icero
nummulariifoliae-Cedrion libani Quézel et al., 1978)
(Akman et al. 1979a; Akman 1995; Kavgacı et al. 2010).
While the Abieto cilicicae-Cedrion libani alliance is dominant
in the Middle and Eastern Taurus, this alliance loses its effect
in the Western Taurus and leaves its place to the Lonicero
nummulariifoliae-Cedrion libani alliance (Quézel and
Pamukcuoǧlu 1973; Akman 1995; Kavgacı et al. 2010;
Kavgacı et al. 2021). In studies carried out in the Middle
and Eastern Taurus (Ocakverdi and Çetik 1987; Serin and
Eyce 1994; Duman 1995; Varol and Tatlı 2001; Şanda
2006), C. libani forests were included in the Abieto cilicicae-
Cedrion libani alliance. The Lonicero nummulariifoliae-
Cedrion libani (except (Sağlam 2013, 2014)) alliance was
used in studies conducted in western Taurus (Akman et al.
1979a; Sağlam 2007; Kavgacı et al. 2010; Kavgacı and
Čarni 2012; Kavgacı et al. 2021). In addition, the Carpino
betuli-Acerion hyrcani Quezel et al. 1978 alliance was also
choosen for C. libani forests spread in Tokat-Erbaa (Quézel
et al. 1980). Nevertheless, this definition, for the Tokat-Erbaa,
is invalid according to ICPN rules, due to the original diagno-
sis of the association contains no type relevé (nom. inval. Art.
5a) (Theurillat et al. 2021). Quézel et al. (1992) later typified
this association, but at this stage, the table number was given
incorrectly. Cedar enclaves spreading in Tokat−Erbaa are not
currently included in a valid syntaxonomic unit. The Lonicero
nummulariifoliae-Cedrion libani alliance is well represented
by Lonicera nummulariifolia subsp. glandulifera, Acer

hyrcanum subsp. sphaerocaryum, Astragalus pinetorum.
The Querco-Cedretalia libani order is also characterized by
Briza humilis, Vicia cracca subsp. atroviolacea, Milium
vernale subsp. vernale, Juniperus excelsa, Galium incanum
subsp. elatius, Paeonia kesrouanensis, and Juniperus
foetidissima (Online Supplement). Therefore, this community,
observed between 1100 and 1900 m a.s.l., is connected to the
Querco-Cedretalia libani order within the class of Quercetea
pubescentis (Kavgacı et al. 2021). Since this community
spreads between the Supra−Mediterranean and the anthropo-
genic steppe, it also feels the influence of different phytoso-
ciological classes. Actually, plant taxa belonging to the classes
of Quercetea ilicis at lower altitudes and Astragalo
microcephali-Brometea tomentelli Quézel 1973 at the range
of 1700–1900m a.s.l. have been included in the floristic struc-
ture of the community. C. libani community described in the
Finike FPU should be accepted as a new association, namely
Lamio striati-Cedretum libani with type relevé 20 in Online
Supplement and thus, has been evaluated within the scope of
the alliance of Lonicero nummulariifoliae-Cedrion libani, due
to the predominance of the taxa belonging to this alliance.

In accordance with these assessments, the syntaxonomic
scheme of plant associations and syntaxonomical interpreta-
tion of these associations given below:

Garique vegetation:
Ononido-Rosmarinetea Br.-Bl. in A. Bolòs y Vayreda

1950.
Hyperico empetrifolii-Genistetalia acanthocladae Mucina

in Mucina et al. 2016.
Origano syriaci-Hypericion thymifoliiMucina et Theurillat

in Mucina et al. 2016.
Lino corymbuloso-Genistetum acanthocladae Karaköse et

Terzioğlu ass. nova
Maquis vegetation:
Quercetea ilicis Br.-Bl. ex A. Bolòs et O. de Bolòs in A.

Bolòs y Vayreda 1950.
Quercetalia cocciferae Zohary 1955.
Quercion cocciferae Zohary 1955.
Rhamno nitidae-Quercetum cocciferae Karaköse et

Terzioğlu ass. nova
Riparian vegetation:
Alno glutinosae-Populetea albae P. Fukarek et Fabijanić

1968.
Populetalia albae Br.-Bl. ex Tchou 1949.
Platanion orientalis I. Kárpáti et V. Kárpáti 1961.
Nerio oleandri-Platanetum orientalis Karpati 1962.
Forest vegetation:
Pinetea halepensis Bonari et Chytrý in Bonari et al. 2021.
Pinetalia halepensis Biondi, Blasi, Galdenzi, Pesaresi et

Vagge in Biondi et al. 2014.
Styraco officinalis-Pinion brutiae Bonari et al. 2021.
Asparago acutifoli-Pinetum brutia Karaköse et Terzioğlu

ass. nova
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Quercetea pubescentis Doing-Kraft ex Scamoni et
Passarge 1959.

Querco pseudocerridis-Cedretalia libani Barbero, Loisel
& Quézel. 1974.

Lonicero nummulariifoliae-Cedrion libani Quézel,
Barbéro & Akman 1978.

Lamio striati-Cedretum libani Karaköse et Terzioğlu ass.
nova

1. Lamio striati-Cedretum libani: This new Taurus Cedar
association consists of 22 sampled relevés and 92 vascular
plant taxa. It has been identified in the regions of
Üçkuzuluk, Ekinalan, Erendağı, Boldağ, and Sirken Mount
in the Finike FPU. The association is spreaded in the N-
facing hillsides between the altitudes of 1100 and
1900 m a.s.l. and in 14°–34° inclination. This association
occurs in Supra- to Montane-Mediterranean belts on the lime-
stone parent rock. The coverage of the tree layer (98.1%) is
quite high. Total coverages of the shrub and herb layers vary
between 0% and 30%, and 5% and 25% respectively. The
nomenclature type of the association Lamio striati-Cedretum
libani ass. nova holotypus hoc. Loco: M. Karaköse
(07.07.2012). Plot size: 400 m2, Altitude: 1544 m a.s.l.,
Inclination: 29o, Aspect: N, 0233061 N, 4032155 E, cover
of tree layer: 100%, cover of shrub layer: 5%, cover of herb
layer: 20% (Relevé 20 in Online Supplement).

Tree layer: C. libani 4, Acer hyrcanum subsp.
sphaerocaryum 1, Ostrya carpinifolia 1, Prunus x domestica
+ .

Shrub layer: Lonicera nummulariifolia subsp. glandulifera
1.

Herb layer: Lamium garganicum subsp. striatum 1,
Epilobium lanceolatum 1, M. vernale subsp. vernale 1,
Vulpia ciliata subsp. ciliata 1, Dactylis glomerata subsp.
hispanica 1, Stipa bromoides 1, Silene italica +, Picnomon
acarna +, Cichorium intybus +, Leontodon asperrimus +,
Lapsana communis subsp. pisidica +, Diplotaxis tenuifolia
+, Euphorbia rigida +, V. cracca subsp. atroviolacea +,
Galium tricornutum +, Hordeum bulbosum +, Arabis alpina
subsp. brevifolia +, Scaligeria napiformis +, Conium
maculatum + .

2. Asparago acutifoli-Pinetum brutia: This new Turkish
pine forest association contains 29 sampled relevés and 117
plant taxa. It has been identified in the regions of Alacadağ,
Asarönü, Adala, Karanlıkdere, Gökbük, Gökçeyaka,
Akyokuş, Kapıçayı, Boldağ, Şamlıyurt, Kızılcık, and
Sekçam in the Finike FPU. The association is distributed in
the east-facing slopes between the altitudes of 100 and
1100 m a.s.l. and in 5°–29° inclination. This Turkish pine
association occurs in Thermo- to Supra-Mediterranean belts
on mainly limestone and conglomerate parent rocks. The as-
sociation spreads in the transition zone to the Taurus Cedar at
altitudes above 1000 m a.s.l. The coverage of the tree layer
(84.5%) is relatively high. Due to this relativity, shrub

coverage becomes rather high (54.3%). The coverage of the
herbaceous species is 10.1%. The nomenclature type of the
association Asparago acutifoli-Pinetum brutia ass. nova
holotypus hoc. Loco: M. Karaköse (11.06.2012). Plot size:
400 m2, Altitude: 484 m a.s.l., Inclination: 20o, Aspect: E,
0238585 N, 4029783 E, cover of tree layer: 90%, cover of
shrub layer: 75%, cover of herb layer: 15% (Relevé 28 in
Online Supplement).

Tree layer: P. brutia 4, S. officinalis 1.
Shrub layer: Quercus coccifera 3, Phillyrea latifolia 1,

Crataegus monogyna subsp. monogyna +, Cotinus coggygria
+, Daphne gnidioides + .

Herb layer: Asparagus acutifolius 1,Micromeria myrtifolia
1, C. creticus 1, Smilax aspera 1, Ruscus aculeatus 1,
O. miliacea subsp. thomasii 1, M. vernale subsp. vernale 1,
D. glomerata subsp. hispanica 1, Stipa bromoides 1,
Origanum onites +, Clinopodium nepeta subsp. nepeta +,
E. rigida +, Eryngium falcatum +, Scaligeria napiformis +,
Ptilostemon afer subsp. eburneus +, Crepis reuterana subsp.
reuterana +,Dryopteris pallida subsp. pallida +, B. humilis +,
Alcea biennis +, Phlomis grandiflora var. grandiflora + .

3. Rhamno nitidae-Quercetum cocciferae: This new
sclerophyll maqui association contains 13 sampled relevés
and 70 vascular plant taxa. It has been identified in the regions
of mainly Gülmez and Asarönü but also Alacadağ and Boldağ
in the Finike FPU. The association is distributed in the east-
facing slopes between the altitudes of 100 and 700 m a.s.l. and
in 14°–29° inclination. This association occurs in Thermo- to
Eu-Mediterranean belts on the limestone parent rock. The
coverage of the shrub layer is between 90 and 100%. The
coverage of the tree and herbaceous layers is 5% and 11.8%,
respectively. The nomenclature type of the association
Rhamno nitidae-Quercetum cocciferae ass. nova holotypus
hoc. Loco: M. Karaköse (08.06.2013). Plot size: 400 m2,
Altitude: 426 m a.s.l., Inclination: 16o, Aspect: N,
0238630 N, 4027586 E, cover of tree layer: 0%, cover of
shrub layer: 95%, cover of herb layer: 15% (Relevé 48 in
Online Supplement).

Tree layer: Olea europaea var. europaea 1, C. siliqua 1,
Quercus aucheri 1.

Shrub layer: Quercus coccifera 4, Phillyrea latifolia 2,
Pistacia palaestina 1, Genista acanthoclada 1, Daphne
gnidioides 1, Rhamnus nitida + .

Herb layer: C. creticus 1, O. onites 1, Micromeria
myrtifolia 1, S. aspera 1, Catapodium rigidum 1, Trifolium
campestre +, E. rigida +, Onosma frutescens +, Teucrium
chamaedrys subsp. chamaedrys +, Phlomis grandiflora var.
grandiflora +, Avena wiestii +, V. ciliata subsp. ciliata +,
Crepis reuterana subsp. reuterana +, Cynosurus echinatus
+, Melica minuta +, Stipa bromoides +, Hyparrhenia hirta
+, O. miliacea subsp. thomasii + .

4. Lino corymbuloso-Genistetum acanthocladae: This new
heliophilic garique association includes 5 sampled relevés and
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49 vascular plant taxa. It spreads from the port area (centre of
Finike district) to the Demre district. The association is dis-
tributed in the south-facing slopes from sea level to
100 m a.s.l. and in 10°–25° inclination. This garique associa-
tion occurs in the Thermo-Mediterranean belt on the limestone
parent rock. The coverage of the tree and herbaceous layers is
rather low, with 22% and 7%, respectively. On the contrary, to
these coverages, the coverage of the shrub (74%) is quite high.
The nomenclature type of the association Lino corymbuloso-
Genistetum acanthocladae ass. nova holotypus hoc. Loco: M.
Karaköse (06.05.2012). Plot size: 200 m2, Altitude: 7 m a.s.l.,
Inclination: 20o, Aspect: SW, 0242928 N, 4018901 E, cover
of tree layer: 20%, cover of shrub layer: 70%, cover of herb
layer: 10% (Relevé 1 in Online Supplement).

Tree layer: O. europaea var. europaea 1, C. siliqua 1,
Quercus aucheri 1.

Shrub layer: Genista acanthoclada 4, P. lentiscus 3,
Herb layer: Sarcopoterium spinosum 1, Anthemis cretica

subsp. cassia 1, Crepis foetida subsp. foetida 1,
T. chamaedrys subsp. chamaedrys 1, Avena wiestii 1, Linum
corymbulosum +, Lagoecia cuminoides +, Bupleurum gracile
+, Centaurium pulchellum +, Kickxia commutata subsp.
graeca +, T. arvensis subsp. arvensis +, Sideritis curvidens
+, Salvia viridis +, Filago pyramidata +, Galium setaceum +,
Arum dioscoridis var. dioscoridis +, Polypogon maritimus
subsp. maritimus + .

Conclusion

As a result, five plant associations (four of which are new),
which belong to the forest and pre-forest vegetations, were
described with this study in the Finike Forest Planning Unit.
This study provides, on a small scale, a significant contribu-
tion to the knowledge of Turkish Mediterranean forests. In
addit ion to this, as can be understood from this
syntaxonomical study, there is some confusion regarding
Mediterranean forest ecosystems that needs to be resolved.
Despite the comprehensive studies of Kavgacı et al. (2021)
and Bonari et al. (2021), many taxa still overlap with each
other in the orders of Quercetalia ilicis, Quercetalia
cocciferae, Pinetalia halepensis, and Pistacio lentisci-
Rhamnetalia alaterni. In order to resolve these misunder-
standings, a comprehensive syntaxonomy should be
established by evaluating the entireMediterranean ecosystems
on a large scale.
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