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Abstract

Pinus nigra dominated forests at Alagam Mountains at the northwest of Anatolia were sampled, elaborated and classified
since those forests represents one of the most typical distiribution of Pinus nigra in Turkey and were not subjected to any
phytosociological study. Additionally, pure Fagus orientalis stands at the upland of the mountains were added to the analysis. The
ecological conditions were assessed by topographical and environmental (latitude and longitude) factors. Forest vegetation at
Alagam Mountains can be divided into four groups. Three of these communities represent the P. #igra forests whereas the last is
formed by pure F. orientalis forest. It was established that the most important ecological factor is altitude, while the other factors
do not correlate with the floristic differentiation of the communities. The names of the communities along the altitudinal
gradient are as follow: Cistus lanrifolius-Pinus nigra dominated forest, Preridium aquilinum-Pinus nigra dominated forest, Fagus orientalis-
Pinus nigra dominated forest, and Galium odoratum-Fagus orientalis dominated forest. These results indicate the rich diversity and
differentiation at short distances at the study area, and altitude is the determining ecological factor on this richness. They also
explore the need of a broad scale phytosociological study on Pinus nigra forests along whole Anatolia to define their floristic and
ecological diversities.
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Ozet

Bu calismada, kuzeydogu Anadolu’da yer alan Alacam Daglar’ndaki Pinus nigra (Karacam) ormanlari, 6rneklenmis,
degerlendirilmis ve sinuflandirdmustir. Pinus nigra’nin Tirkiye’deki en tipik yayilislarindan birini temsil eden bu ormanlarda bugiine
kadar herhangi bir fitososyolojik arastirma gerceklestirilmemistir. Caligmada ayrica yitksek daglik bolgedeki saf kayin (Fagus
orientalis) ormanlart da incelenmistir. Ekolojik degerlendirmeler; topografik ve cevresel (enlem ve boylam) faktorler ele alinarak
yapilmustir. Buna gére Alacam Daglar’ndaki orman vejetasyonunun doért orman toplumundan meydana geldigi belirlenmistir.
Bitki toplumlarindan ticii P. #igra’nin egemen oldugu toplumlar iken, sonuncusu saf F. orientalis ormanlarini temsil etmektedit.
Yapilan ekolojik degerlendirmeler sonucunda, bitki toplumlarinin yayilisi Gzerinde en etkili faktorin ylkseklik oldugu, diger
faktorlerin ise bitki toplumlarinin farklilagsmastyla bir iliski gbstermedigi tespit edilmistir. Yiikseklige bagl olarak degisim gésteren
bitki toplumlari sirastyla su sekildedir: Cistus laurifolins-Pinus nigra egemen ormanlar, Preridinm aquilinum-Pinus nigra egemen
ormanlar, Fagus orientalis-Pinus nigra egemen ormanlar ve Galinm odoratum-Fagus orientalis egemen ormanlar. Bu sonuglar bolgedeki
yiksek floristik cesitlilik ile kisa mesafelerdeki floristik farklilasmalarin bir sonucudur. Bu gesitlilik ve farkliligin olusmasinda
belirleyici olan ekolojik faktor ise yitksekliktir. Calisma sonuglart ayrica biitiin Anadoluda, Pinus nigra ormanlarinin sahip oldugu
floristik ve ekolojik cesitliligin ortaya konmast baglaminda bir fitososyolojik arastirmanin gerekliligini de ortaya koymaktadir.

Anahtar kelimeler: Alacam Daglari, bitki ekolojisi, bitki sosyolojisi, ordinasyon, Pinus nigra ormanlari, sayisal analiz,
stnuflandirma.
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INTRODUCTION

Species and subspecies of Pinus nigra have a
significant distribution mainly at Mediterranean part
such as Pinus nigra subsp. lariocio (Southern Italy, Corsica
Sicily), Pinus nigra subsp. salzmanni (Mid and South
Spain, Pyrenees mountains) Pinus nigra subsp. dalmatica
(Islands and Northwestern shores of former
Yugoslavia), Pinus nigra subsp. nigra (From Austria to
mid-Italy, Greece and former Yugoslavia), Pinus nigra
subsp. pallasiana (Balkans, South Carpathian mountains,
Crimean, Turkey, Cyprus and Syria) (Bussotti 2002).
Pinus nigra is a typical tree species at mountainous
regions of Mediterranean basin (Mayer and Aksoy
1998).

Pinus nigra is the one of the five naturally
distributed pine species in Turkey and besides its relict
distribution at Northern Thrace, it mainly appears in
Anatolia. It covers an area of about 4.2 million hectares
(Akkemik et al. 2011) and it is one the characteristic
species of the transitional climatic and vegetation zone
between sea influenced areas (Mediterranean and Black
Sea regions) and continental areas (Inner Anatolia)
(Saatgioglu 1976). In Turkey appear 4 varieties of Pinus
nigra such as Pinus nigra subsp. pallasiana var. pallasiana
(Louden), Pinus nigra subsp. pallasiana var. pyramidata
(Acatay) Yalt., Pinus nigra subsp. pallasiana var. seneriana
(Saatcioglu) Yalt., Pinus nigra subsp. pallasiana var.
yaltirkiana Alptekin (Saatcioglu 1955, Acatay 1956,
Alptekin 1986, 1987; Yaltrik 1993; Yicel 1999) and 16
variations (Alptekin 1986).

In addition to the pure forests, it also forms
mixed forests with many different tree species
depending on very large latitudinal and longitudinal
geographical and ecological gradients (Mayer and
Aksoy 1998). From the phytosociological point of view,
as a result of these large gradients, Pinus nigra
dominated or co-dominated forests were classified
under different syntaxanomic units (Akman 1995).

One of the most intensive distributions of Pinus
nigra appears at Alacam Mountains at the northwest of
Anatolia. These forests have been under the special
attention of Turkish Forestry Organization due to the
high wood quality. For these reasons, some studies with
different aspects were realized in the past (Pamay 1960;
Goker 1977; Sevgi et al. 2010; Yimaz et al. 2012).
Studies to determine yield performance for Pinus nigra
at regional and national scale have been conducted
(Gilen 1959, 1965; Kalipsiz 1963; Sun 1974; Erkan
1997). Regional study about soil and forest floor
properties of Pinus nigra forests reveal that it was
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successively adaptive to survive on variety of parent
rocks (Sevim 1954; Irmak and Cepel 1974; Eruz 1984;
Sevgi 2003; Sevgi and Tecimen 2008). But, a
comprehensive work does not exist on its vegetation
characteristics although it is situated at the transition of
three phytogeographic regions: Mediterranean, Irano-
Turanian and Euro-Siberian.

So, in this work, it was aimed to (a) determine
the plant communities of Pinus nigra forest vegetation in
the region (b) define their ecological and geographical
gradients and (c) examine the species diversity. In
addition to the both of pure and mixed Pinus nigra
forests with some Quercus spp. (Q. cerrvis and Q. frainetto)
and Fagus orientalis, pure F. orientalis forests which locally
form the highest forest belt in the region were added to
the analysis.

MATERIAL AND METHOD
Study area

The study was carried in Alacam Mountains
situated at the border of Balikesir and Kutahya cities in
NW Anatolia-Turkey (Longitute of 29° 15' 30" - 28°
15' 00" and latitute of 39° 38' 00" - 39° 07' 30"). The
mountains with an area of about 91 744 hectares are
covered by pure stands of Pinus nigra forests at the
middle and high altitudinal belts. In these areas, either
Fagus orientalis locally accompany with it or forms pure
stands, especially on the highest forest zone. In lowland
and lower montane belts, Pinus brutia, Juniper species
and Oak species appear by depending on ecological
differences.

The average annual rainfall is about 629.3 mm
and the average temperature is 13.2 °C in the region.
The hottest month is July and the coldest month is
February (Sevgi et al. 2010). According to the
Thornthwaite (1948) climate system, the research area
has a humid and mesothermal oceanic climate. The
parent rock is mainly formed by Civana tuff, alluvion,
metamorphic rocks, Dagardi melanj, granite and dasite
(Sevgi et al. 2010).

Analysis of Vegetation Data

The field work was carried out in 2007 and 2008.
We mainly sampled submediterranean Pinus nigra
dominated forests in the region. Additionally Fagus
orientalis pure forests in the high vegetation belt were
sampled. We chose homogenous sampling plots with
an area of 400 m2 The protocol of each plot includes
general, topographic and other data of individual plots,
such as altitude, inclination, aspect, vegetation cover
(total and of individual layers) and a list of all vascular
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plants, in which a cover value was assigned to each
species according to the nine degree Braun-Blanquet
scale (Braun-Blanquet 1964; Westhoff and van der
Maarel 1973). Totally 83 releves were sampled.

The samples (hereinafter relevés) were stored in
the TURBOVEG database management program
(Hennekens and Schaminée 2001). The hierarchical
classification of the data set was carried out in the
computer program PC-ORD (Mc Cune and Mefford
2000) by using Ward’s method and Jaccard distance as
a resemblance measure. Different levels of division
were accepted in the dendrogram, resulting in four
clusters interpretable in terms of ecology. Additionally,
the diagnostic species of the accepted clusters were
identified by a fidelity measure in the JUICE program
(Tichy 2002). The threshold of the phi value was
subjectively selected at 0.50 for a species to be
considered as diagnostic (Chytry et al. 2002).
Determination of the higher syntax was performed
according to the Akman (1995).

The results of the classification were visualized by
ordination techniques in the CANOCO 4.5 package
(ter Braak and Smilauer 2002). Detrended Canonical
Analysis (DCA) which is a direct ordination method
assuming a unimodal response of species to the
environment, was run due to the high heterogeneity in
the matrix of species (Lep$ and Smilauer 2003).
Topographic factors (aspect, altitude and inclination)
and geographic factors (longitude and latitude) were
used as explanatory variables and projected passively
onto the ordination plane. Correlations between DCA
relevé scores and explanatory variables were calculated
using the non-parametric Kendall coefficient in

STATISTICA (Anon. 2007).

Additionally, Canonical Cotrespondance
Analysis (CCA), a unimodal and direct ordination
technique used because of the wide gradient of relevés
(Lep$ and Smilauer 2003), was chosen to show
correlations between relevés and variables that were
measured in the field (aspect, altitude, inclination,
longtitude, latitude). The unrestricted Monte Catlo test
with 9999 permutations was also used to test the
statistical significance of the variables.

In addition to this analysis, species diversity of
the communities was examined by the species number
and Shannon-Wiener species diversity index for each
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relevé. Identification of the species was made according
to the Flora of Turkey (Davis 1965-1985, Davis et al.
1988).

RESULTS
Classification

The classification of the database shows four
clusters (Figure 1). Diagnostic species of these clusters
and vegetation table of the relevés are shown in the
Appendix. While three of these communities represent
the Pinus nigra forests, the last is formed by pure F.
orientalis forest.

Cluster 1 consists of Cistus lanrifolius-Pinus nigra
dominated forests. C. laurifolins, Quercus cerris var. cerris
and Cardamine hirsuta are the diagnostic species of the
community. Q. frainetto locally joins to the stand mixture
of the community, which is usually formed by young
stands and makes single — cohort stand structures.

Cluster 2 represents Preridium aquilinum-Pinns
nigra dominated forests. Diagnostic species of the
community are Fragaria vesca, Lathyrus laxiflorus subsp.
laxciflorus, Luzula forsters, Pteridium aguilinum and 1iola
sieheana. This community constitutes single cohort stand
structure so that it was only dominated by Pinus nigra in
three layers and it is generally formed by mature stands
in the region.

Cluster 3 represents Fagus orientalis-Pinus nigra
dominated forests. Quercus petraca subsp. petraea locally
joins to the stand mixture in this community. F.
orientalis and  Galinm rotundifolium are the diagnostic
species of this community. As a result of the
occurrence of F. orientalis, this community, generally
formed by mature stands, constitutes two or multi-
cohort stand structures.

Cluster 4 includes Galium odoratum-Fagus orientalis
dominated forest in the region. These two species atre
also the diagnostic species of the community. P. #igra
does not join to the stand mixture of this community.
It is generally formed by mature stands and has multi-
cohort stand structure. The community, mainly
appearing on the highest forest vegetation belt in the
region, indicates the reduced effect of Black Sea climate
towards the region. It also represents the extrazonal
distribution of F. orientalis in southern Marmara and
northern Aegean regions.
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Figure 1. Hierarchical classification diagram of relevés of forests at Alacam Mountains. Numbers correspond to the
communities: 1. Cistus laurifolins-Pinus nigra dominated forest, 2. Preridium aquilinum-Pinus nigra dominated forest, 3. Fagus orientalis-
Pinus nigra dominated forest, 4. Galinm odoratum-Fagus orientalis dominated forest.
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Figure 2. DCA ordination of all relevés. Legend: O. Galium odoratum-Fagus orientalis dominated forest, X. Fagus orientalis-Pinus nigra

dominated forest, O. Preridium aquilinum-Pinus nigra dominated forest, +. Cistus lanrifolius-Pinus nigra dominated forest.
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Table 1. Kendal correlation coefficients (weighted correlation) between first two DCA axes and environmental variables.
Legend: *** means p<0.001, ** means p<0.01, * means p<0.05.

Aspect Altitute (m) Inclination (%) Latitute Longitute
Axes 1 -0.018549 -0.668729%* -0.007417 -0.003538 0.179432*
Axes 2 0.139904 -0.205831** -0.153374* -0.051305 -0.301611*%*

Table 2: Results of forward selection: Environmental variables and the percentage of total variance of species data explained by
CCA analysis.

Variable Var.N LambdaA P F
Altitude 2 0.39 0.001 5.55
Longitude 4 0.15 0.001 2.20
Inclination 3 0.12 0.002 1.85
Aspect 1 0.10 0.006 1.43
Latitude 5 0.06 0.446 0.92
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Figure 3. Box-Whisker diagrams of topographical factors for each community. See Figure 1 for the community numbers.
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Figure 4. Box-Whisker diagrams of species numbers and Shanon-Wiever diversity index for each community. See the Figure 1

for the community numbers.

Ordination and comparison of topographic and
geographic structure

In the DCA ordination diagram of the relevés, there is
a clear gradient of the communities along the axes 1
(Figure 2). Cistus lanrifolins-Pinns nigra dominated forests
appears at the right part of the axes and Preridium
aquilinum-Pinus nigra dominated forest, Fagus orientalis-
Pinus nigra dominated forest and Galium odoratum-Fagus
orientalis dominated forests take place through the left
part of the axes respectively.

As the correlation of envitonmental variables
with the gradient of ordination is observed, it is also
seen that the gradient along the axes 1 is clearly related
to the altitude whereas the other variables are related to
axes 2, which does not have a meaningful explanation
on the vegetation differentiation. Kendal’s correlation
coefficient also revealed that altitude has a significant
effect on forest vegetation along the axes 1 while
longitude is correlated by axes 2 (Table 1).

An attempt was also made to evaluate the
importance of topographic and geographic factors
measured in the field, in order to understand the
distribution of samples in the ordination diagram
(Table 2). As a result of this analysis, it was seen that
altitude is the main factor effecting the vegetation
differentiation in the region. On the other hand, the
box-whisker diagram of the topographical variables of
the communities were observed (Figure 3), it was also
secen that there is clear differentiation between
communities along the altitudinal vatiation.
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Forest communities in the study area reflect
different species richness (Figure 4). Species richness is
the lowest in the Galium odoratum-Fagus orientalis
dominated forest and highest in the Fagus orientalis-Pinus
nigra dominated forest. It is clear that species richness is
higher at the middle elevation zone of the study area.

DISCUSSION AND CONCLUSION

In accordance with the classification analysis, it
is seen that the forest vegetation in Alacam Mountains
includes four different plant communities. Three of
them are dominated by Pinus nigra, one of which is co-
dominated by Fagus orientalis. The last community is
purely dominated by F. orientalis and P. nigra does not
take place in its floristic composition.

The main factor affecting the floristic
differences between communities in Alacam Mountains
is altitude. The highest part of the region is formed by
Galinm odoratum-Fagus orientalis dominated forest and
through the lower elevation zones, this community is
tollowed by Fagus orientalis-Pinus nigra dominated forest,
Pteridium  aguilinum-Pinus nigra dominated forest and
Cistus lanrifolins-Pinus nigra dominated forest respectively.
It is known that, topographic factors have significant
effect on community differentiation in Mediterranean
Region (Fontaine et al. 2007, Kavgact et al. 2010a,b,c)
and our findings conform this knowledge.

Longitude, altitude and inclination also have
correlation with the ordination axes 2, but since there is
not a clear differentiation of communities along this
axes, any meaningful explanation on vegetation
differentiation could not be revealed.
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P. nigra with an area of 4.2 million hectares, is
one of the tree species having the largest distribution in
Turkey. And its forests are intensively subjected to the
phytosociological studies (Akman 1972, 1973, 1974,
Quezel and Pamukguoglu 1973, Akman and Ketenoglu
1976, Erik 1976, Goérk 1982, Ozel 1999, Tire et al.
2005, Kargioglu and Tatl 2005, Karaer et al. 1999). All
Pinus nigra dominated forests in Anatolia were classified
under the class of Quercetelia pubescentis and the orders of
Querco-Carpinetalia and Querco-Cedretalia (Akman et al.
1978). Additionally it was mentioned that the Pinus nigra
forests in NW Anatolia should be grouped under
Quercetea pubescentis, Querco-Carpinetalia and the alliance
Cisto-Pinion lanrifolii (Akman et al. 1978). However, P.
nigra forests in the Egrigbz Mountain, one of the parts
of Alacam Mountain Chain were classified under Cisto-
Pinion lanrifolii (Gork 1982). In this context, Cistus
lanrifolius-Pinus ~ nigra  dominated  forest,  Pteridium
aquilinum-Pinns  nigra  dominated forest and Fagus
orientalis-Pinus nigra dominated forests are also classified
under the alliance Cisto-Pinion lanrifolii in our study.

F. orientalis forest at the upland of Southern
Marmara and Northern Aegean regions were classified
under different syntaxanomic units: Carpine — Acerion
(Akman 1979), Quercion frainetto, (Ozel 1999), Ostrya-
Carpinion (Tathh et al. 2005). On the other hand,
according to the intensive assessment of F. orientalis
forests in Turkey and Bulgaria, F. orientalis forests at the
upland of Southern Marmara and Northern Aegean
(Western Anatolia) were grouped under the alliance
Cisto-Pinion with the consideration that those forests
represents the humid part of this thermophilous and
submediterranean alliance (Kavgact et al. 2012).

According to these assessments, the syntaxonomical
scheme of the study area can be suggested as follow:

Quercetea pubescentis Doing Kraft 1955

Querco-Carpinetalia orientalis Quézel, Barbero et Akman,
1980

Cisto-Pinion Akman, Barbero & Quézel 1978
Cistus lanrifolins-Pinus nigra dominated forest
Preridium aguilinum-Pinus nigra dominated forest
Fagus orientalis-Pinus nigra dominated forest
Galinm odoratum-Fagus orientalis dominated forest

These results indicate the rich diversity and
differentiation at short distances at the study area, and
altitude is the determining ecological factor on this
richness. They also explore the need of a broad scale
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phytosociological study on Pinus nigra forests along
whole Anatolia to define their floristic and ecological
diversities. And these findings may take essential tasks
during a large scale classification, especially for the
distribution at western Anatolia.
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Appendix: Vegetation Table of the Forests at Alacam Mountains.
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Galivm odorstum hjZ =1 +=3+ 0. ... .
Fazus orientaliz tlj5555543|3212.42. .2.. .. ..
Fazus orientaliz t2/3333333|444454543351212.322111212
Fazus orientaliz 1|12245312(33444332322412332+2+1121
Fagus orientalis PG s e e I e e N N =
Frazaria vesca h o et P O S P S S PPl +++  1++++ £+ |++ +[+ +| L |F L[
Pteridivm squilinum h + .+ + 12+ +2.121351534]|. - - ++ N +z(z] .2
Viela sishesna n + +| ][]+ + 5+ + 3t E . e
Lathyres laxiflomss subsp. laxiflors h FF L |F[1] L 1]FFF]] bl - R Rl . + L Nl el I Y +
Luzula reteri h +[+ L[] D[ #[x[1]4] ] +[+ [+ . | | .+ + NIRRECCE |+ ||+ 4]
Cardamins hirzuta h - - —— .=+ 1l=++=+11=+1.+=% ==+ =+=1=+=+++1_ =+=+1. ++1=++=+11
H + 1 1 22123+1++ .+ .132 . +. . . +. . +1+333333333+2++
nl. + +[+ |+ i e B e B e 1
2] . 1 . 31.211 . .2 2. .
Cistus lsuriblive ] + + + +42412 +1++222222311++3+ .+ . 7111+ . ++++
Cizto-Binion
. pallasizna tlf . 343334 .444 . 344434442453 353|5453554545555|44455444545554544544554454554455445435754
. pallasizng 2] . 2.1 S2(23) . |21f1)2 . 2] .2 |13 ]12/2/2222/) .. /11 2(2(2 2/22|+(3 1./2(2]./2[3/2/4/2/2/21 Loz .]12)1)1 .
. pallzsizna h +[+[+ O P ol P a8l A Nk b i R Y B Y e e R e el 2|+ +|+ (11 2
Pinus nizrs subep, pallssizns NN NN RNN NN NN NN NI TN G Cl A s 1] 2] 13 [ +] # 1)1 1|+ [+[+[+ ==+1 2223|121 [+[1]+|2[+]. +
ueroo-Carpinstalia
Juerons patraza subep. petrasa h NV e + || ¥ -
Juerons patraza subep. petrasa 3 L+ + 2 1 +
Quarcis patrasa subsp. patrasa tl BEIR ..
Quarcis patrasa subsp. patrasa 2] . .- . . L4 . |- 1. . . . .. .
Galivm paschale |1 I N N S a1 P S  ca I S I S I I S I I O  ad a I
Sorbu: sucuparia AAANAAAEAAEAA A I A e
Trifolivm medivm var. medivm 1 1 P S S S S S S . S S P S P S S P 1t S S P S S S S S P P O P P PR e e el
Genista lvdia var. Ivdia AN AN AN AN NN 1S S S S S I S O P I S +
Dizitalis Brruzines subsp. Smuines ] I I Sl i I e N I S T I e I + + + .. AR
Lapsana communis subsp. adenophom ) I P O S S S S S S S S S P P P P S S S S S P S P S S P S S P S P S S S S S S S S
Dolyeala supina 1 1S S S S S S S S IS P IS P S S S S S S S S S S S S S S S S I
uercetes pubsscentiz
Veronica chemasdoys E 1 I I I I I el B i O el bl P el P el et Bl Sl e 1 S S S O S O O I 1| #[+|+ [+ 1] [+ [#[1]+].
Dyrola chlorantha NN AN N NN AN L AN AN A A A A AN AN AN NN N RL R
Quarcis Fainetto 2 . 1212 L1
Quarcis Fainetto : 2043 1
Ouercus Fainetto h +|+|+ +

eurasscience.com 47



Quercus inSrtoria subep. inbrioris
Sorbus torminalis var. torminalis
Seebus torminaliz var. torminalis
Origanem vuleare subsp. vulzars
Populos tremula

Populus tremuls

Populus tremula

Populos tremula

Dosonicum orisentals

Lathvrus digitstus

Euphorbia amyedaloides var. amyedaloides
Brachypodivm sylvaticum
Clinopodivm vulzars subsp, vulzars

Others

Dactyliz slomerata subsp. zlomersts
Mlinuartia juressd subsp. juressi
Epilobivm lanceclstun

Faztuca hetsropphylla

Werbasrum adenocarpum

Rubus canes
Festuca gigentss

Poa ip.

Cratzamus monoeyne subsp. monogyna
Bilene italica

Iuscari neglactum

Doryonitum grascem

Primula volesriz subsp. volzeis
Cirzinm hypolenom

Coronills varia subep. varia

Poa nemorsliz

Astragalus scmonotrichus

Thymus zyeicides var. Zygioides
Senecio vemalis

Foumen tubsrosns srbep. mubsrnans
Theligenum cynoorambs

Hypericom adenotrichum

Orevriz alba

Asthaorhiza bulboza subep. microcephals
Ajuea chemaspitys subep. chis var. chia
Galivm slbum susbp pronotrichem
Ariztolochis ep.

Allizriz patiolata

Mercurializ annia

C2Nis Var. CEnes(ens

Salvia Drskahlei

Scilla spmumnalis

Potentills racta

Galivm sperins

Campanula zp.

Campenula lyrats subsp. lyrata
Trifolivm slpastrs

Genista slbida
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Galivm retundiblivm

Pilpzslls hoppesna subsp. testimonializ
Lacrucs =slizne

Dicnomon acama

Trifolinm arvense var. arvense

Sedum pellidum var. pallidem
Lamivm gargenicum subsp. seniftems
Roostraria cristata var, criststa
Pilosslla x auriculeides

Salvia tomentosa

Cirzinm arvenss subzp. arvenss
Verbasoum afronense

Juniperus oxyoadres subsp. onyoadms
Foa caning

Doa bulbeea

Trigonella spicata

Lathyrus niszoliz

Omithopus compressus

Omithoealem oligophyllem

Erpdivm ciowtsrivm subep. ciostarinm
Verbsscum sinuatum var, sinustum
Iriz zp.

Gzgea luteoides

Erynrinm campsestrs var, campsestrs
Ran luz muricats

Sanguiscrbs minor subsp. minor
Lomicera etrusca var. etrosca

Teucrivm chemsesdrys subep. chemeadys

Trifolivm pannonicom subep, clonzstom
Euphorbia rigida

Tznescetum parthenizm

Trifolivm afina

Capzzlla zp.

Cephalanthers rubm

NIvosotiz arvenziz subsp. arvensiz
Fumen acstosslla

Limodorum abortivem
Brachypodinm pinnatem

Carax flaces subsp. samulats

Cistus creticus

Rubus idseus

Hzliznthemum nummulsrism subep.
Muscari comosum

Laminm zp.

Sideritiz montsne subsp. r=mots

V. junces

cats subsp. divaricats
Avvena barbata subep. barbata

Wicia villoza subep. villosa

Trachynia distachya

Trifolivm globozum

Saponaria orisntaliz

Achilles millsflivm subep. milleblivm
Carex divulsa subso. divolsa
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Alira slazantizzima subep. slzzantizzima
Crociznella latiflia

Alvszum minstem

Astrzesluz sngustiflorss subep. snepstiblivm
Avens zp.

Laontodon tuberosue

Viscum slbum subep. slbum

Sorophularia lucids

Lathrzes squamarniz

DPhytolacca americana

Melica vniflora

Bromus squarosns

Orchis =p.

Lotus comiculatus var. comiculats

Genista anstolica

Hizracivm sshandum

Hordeum: bulboeum

Bromus tactonsm

Stachys =p.
Croous hotschyenus subsp. hotschyanus
Czrex sp.

Trifolivm campeztre

Scotellaria =p.

Allium zpa
Fuman nepals
Crvnosurns cristates

Geraninm macrostylem

Sambucus shulus

Juniperus comamunis suhep. nana

Silens volzariz var. volesriz

Weronica arvensis

Thymus =p.

Laolivm zp.

Werbazoum sbisticolum

Cerzstivm dichotomum subsp. dichotomum
Anthemiz tinctoria subsp. tinctoriz

Conivm maculatum
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eurasscience.com

Classification and Ordinaditon of Pinus nigra Dominated Forests — Kavgaci et al. 1(1): 38-50 (2013)

by
|

us

(=]

[N

[

1IN

50



