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Abstract: This investigation was carried out between 1997 and 2002 in order to research the forest vegetation of Karagél-Sahara
National Park (Artvin). This vegetation was studied according to the traditional Braun-Blanquet approach. A total of 114 quadrats
were examined. In the area under review, forest vegetation is represented by Querco petraea-Ficeetum orientalis ass. nov.,
Fraxinetosum angustifoliae subass. nov., Crataegetosum microphyllae subass. nov., Junipero oxycedri-Pinetum sylvestris ass. nov.,
Fago orientalis-Abieturn nordmannianae ass. nov., Pino sylvestris-Piceetum orientalis ass. nov., Abieti nordmannianae-Piceetum
orientalis ass. nov., Abieti nordmannianae-Pinetum sylvestris ass. nov., and Junipero communi-Pinetum sylvestris ass. nov. Seven
associations and 2 subassociations are new syntaxa to science. The distribution of the associations in the investigation area and their
brief ecologies are provided. Some soil samples taken from various plots representing different plant associations were analysed.
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Karagdl-Sahara Milli Parki (Artvin) Orman Vejetasyonu

Ozet: Bu calisma 1997-2002 yillart arasinda Karagél-Sahara National Park (Artvin) orman vejetasyonunu arastirmak Gzere
yapimistir. Bu vejetasyon geleneksel Braun-Blanquet metoduna gore calisilmustir. 114 érneklik alan alinmigtir. Arastirma alani orman
vejetasyonu Querco petreae-Piceetum orientalis ass. nov., Fraxinetosum angustifoliae subass. nov., Crataegetosum microphyllae
subass. nov., Junipero oxycedri-Pinetum sylvestris ass. nov., Fago orientalis-Abietum nordmannianae ass. nov., Pino sylvestris-
Ficeetum orientalis ass. nov., Abieti nordmannianae-Piceetum orientalis ass. nov., Abieti nordmannianae-Pinetum syivestris ass. nov.
ve Junipero communi-Pinetum sylvestris ass. nov. birlikleriyle temsil edilmektedir. Yedi bitki birligi ve 2 altbirlik bilim diinyasi icin

yenidir. Arastirma alanindaki bitki birliklerine iliskin vejetasyon tablolari ve toprak analiz sonuclar verilmektedir.

Anahtar Sdzciikler: Artvin, Asag) Kafkasya, Kolsik, Orman vejetasyonu, Fitososyolaji, Sintaksonomi, Savsat

Introduction

[n this study, the phytosociological aspects of Karagol-
Sahara National Park, located in the western lesser
Caucasus corridor in Turkey, were studied. The research
area under review is located in the Colchic sector of the
Euro-Siberian floristic area in the Holarctic region (Davis,
1965; Zohary, 1973). It is a transitional zone between
the Euro-Siberian and Irano-Turanian phytogeographical
regions and is situated in Artvin province in Turkey within
the A9 square of Davis's grid system (Davis, 1965).

Although this area is one of the well-protected regions
in Turkey, there has been no study on the vegetation of
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the area. Several floristic and vegetation studies were
carried out in localities close to the research area by Ansin
(1979, 1983), Dizenli (1988), Vural (1996),
Eminadaodlu & Angin (2003, 2004), and Eminagaoglu et
al. (2006). According to the Flora of Turkey (Davis,
1965-1985), many Turkish and foreign researchers have
visited and collected plant specimens from this area.
Albov, Andronakai, Ansin, Bornmiiller, Davis, Diizenli,
Grossheim, Giiner, Handel-Mazetti, Henderson, Koch,
Kornarov, Krause, Louis, Maleev, Mirov, Radde, Sauer,
Stainton, Vural, Vvedensky, and Woronow have collected
specimens from around Artvin (Mirov, 1967; Davis,
1965-1985; Davis et al., 1988; Guner et al., 2000).
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The region was selected for this study for the
following reasons:

i. It is in the Caucasus, which is one of the world's 25
biologically richest and most endangered terrestrial
ecoregions (WWF & [UCN, 1994).

ii. It was identified as one of the world's 200 priority
ecoregions by WWEF.

ii. It is a transitional zone between the Euro-Siberian
and Irano-Turanian phytogeographical regions.

iv. There has been no organised phytosociological
investigation in Karagdl-Sahara National Park.

In addition, the Yalnizgam Mountains, including the
research area, were designated as one of the 122
Important Plant Areas (IPA) of Turkey (Ozhatay et al.,
2003, 2005).

The goals of this research were to determine the
phytosociological structure of forest vegetation of
Karagol-Sahara National Park and to evaluate the
significance of this area for natural vegetation.

Study Area

The location of Karagdl-Sahara National Park and its
immediate surroundings are shown in Figure 1. The
research area was calculated by GIS techniques. This area
is about 21,912 ha, and between S00 and 2700 m in
altitude. Karagdl-Sahara National Park covers 3466 ha
area in this watershed. The area includes Ciritdlzi,
Cevizli, Velikdy, Pinarli, Meseli, Yukarikoyunlu,
Asafikoyunlu, Koprili, Kirazli, KarakOy, Kocabey,
Yavuzkoy villages, kislas (low mountain pastures), and
yaylas (high mountain pastures). There are many lakes,
streams, mountains, and hills in the area.
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Figure 1. Topographical map of the study area (Eminagaoglu & Ansin, 2004).
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Meteorological data are only available from one
station in the area, and were obtained between 1971 and
1996 in Savsat (DM, 2001). The mean annual
temperature is 9.8 °C and precipitation is 737.9 mm
(Table 1). The rainfall regime of the study area is
“summer-spring-winter-autumn” of semi-terrestrial
origin (Akman, 1999).

There are 7 large soil groups in the study area,
namely, brown forest soils, noncalcareous brown forest
soils, alluvial soils, colluvial soils, red-yellow podzolic soils,
and high mountain meadow soils. The most widespread
of these is the brown forest soils (TKH, 1990).

In the area under review, 872 taxa belonging to 364
genera and 91 families were identified. Of the 872 taxa,
21 Pteridophytes and 851 Spermatophytes were
detected.  Spermatophytes also  contained 7
Gymnospermae and 844 Angiospermae taxa. The richest
3 families are Compositae with 90 taxa (10.29%),
Leguminosae with 77 taxa (8.9%) and Gramineae with
60 taxa (7.096). The richest genus is Astragalus L. (21
taxa) followed by Campanula L. (15 taxa). The rates of
taxa included in certain phytogeographical regions were
as follows: 39.4% Euro-Siberian, 10.3% Irano-Turanian,
1.19% Mediterranean, and 50.8% multi-regional or of
unknown phytogeographic origin. The endemism ratio is
6.3% (54 taxa) (Eminagdaoglu & Angin, 2004).

All sociological units related to Black Sea (Euxine)
forest vegetation are included in Quercetea pubescentis
(Ober 1948) Doing Kraft. 1955 and Querco-Fagetea
(Braun-Blanquet et Vliegler 1937) Fukarek-Fabijanik 1968
classes. These classes include characteristic plant sociology
units of deciduous forests found in the upper
Mediterranean and less mountainous and mountainous
Euro-Siberian, and some needle-leaved forests of Euro-
Siberian region and the mountain level of Mediterranean
regions. Plant associations found in the north-eastern
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Anatolia forest vegetation are related to Carpino-Acerion
Quézel et al., 1980 -alliance of Querco-Carpinetalia
orientalis Akman et al., 1980 order in Quercetea
pubescentis class, and Veronica-Fagion Quézel et al., 1980
and Geranio-Pinion Quézel et al., 1980 alliances of Pino-
Piceetalia orientalis Quézel et al., 1980 order in Querco-
Fagetea (Braun-Blanquet et Vliegler 1937) Fukarek-
Fabijanik 1968 class (Quézel et al., 1980; Vural, 1996).

Materials and Methods

The materials of this study included 2500 plant
samples that were mainly identified using the Flora of
Turkey (Davis, 1965-1985; Davis et al., 1988; Giner et
al., 2000), and other floras (Komarov, 1934-1978;
Grossheim, 1939-1967; Ketzkhoveli & Gagnidze, 1971-
2001). Author abbreviations of plant names are given
according to Brummitt & Powell (1992).

The vegetation studies were carried out according to
the Braun-Blanquet (1932) method. For determination of
the plant associations, sample plots were taken from
forest formation, in sufficient numbers and suitable sizes.
Then, the floristic compositions of the associations along
with the dominancy and constancy of the species were
determined. In total, 114 sample plots were taken, and 7
plant associations were distinguished by the analyses of
these plots. The plant associations were named and
classified according to International Code of
Phytosociological Nomenclature (Weber et al., 2000).
During the classification of the vegetation, previous
studies were used (Akman, 1972, 1995; Akman et al.,
1978, 1979a, 1979b; Kiling, 1974, 1985; Quézel et al.,
1980; Ketenoglu et al., 1983; Yalurik et al., 1983;
Akman & Ketenoglu, 1986; Kiling & Karakay, 1992;
Kiling & Karaer, 1995; Kutbay & Kiling, 1995; Ozen &
Kiling, 1995; Vural, 1996; Mayer & Aksoy, 1998; Karaer
et al., 1999; Parolly, 2004). The distributions of the

Table 1. The average and extreme climatic values of Savsat from 1971 to 1996.

Months
Meteorological elements Annual
I Il 111 v v Vi VIl Vil IX X Al Xl
Mean temperature (°C) -1.7 06 3.8 98 142 175 204 208 169 116 49 0.0 9.8
Max. mean temperature 3.6 5.1 i05 172 218 253 283 293 258 193 106 5.0 16.8
Min. mean temperature 65 60 -26 2.8 6.9 100 133 133 96 5.0 04 46 3.4
Total rainfall (mm) 529 400 324 588 675 794 505 320 31.3 488 576 54.2 7379

423




Forest Vegetation of Karagol-Sahara National Park Artvin-Turkey

associations in the investigation area and their brief were analysed by the Soil Research Institute of Karadeniz.
ecologies are given in the section entitled Vegetation. In Soil texture, pH, electrical conductivity (mmhos/cm), organic
order to compare associations with similar associations, matter content (%), N content (%), and CaCO, content (%)
we used Sorensen’s index of similarity (Sorensen, 1948). were analysed by using standard methods (Bayrakl, 1987).
The results of the soil analyses were explained according to

Some soil samples were taken from various sample plots ;
Pirdal (1989) and are shown in Table 2.

representing different plant associations. These soil samples

Table 2. Soil analysis of associations.

Electrical

Quadrat  Soil Sand Clay Silt Structure  pH Conductivity Organic N CaCo,

no. depth (%6) (96) (96) (EC 25 %C) matter (%) (%)

(cm) mrmhos/cm

Querco petreae- 30 0-20 82.6 5.4 12.0 SL 54 0.03 1.82 0.10 0.00
Piceetum orientalis 20-40 80.6 7.4 12.0 SL 55 0.02 0.27 0.01 0.00
163 0-20 84.6 5.4 10.0 SL 5.5 0.04 1.70 0.10 0.00

20-40 78.6 9.4 12.0 SL 5.6 0.12 Q.15 0.01 0.00

323 0-20 81.5 6.5 12.0 SL 54 0.03 1.92 0.10 0.00

20-40 80.5 55 15.0 5L 56 0.02 0.17 0.01 0.00

Junipero oxycedri- 63 0-20 74.6 134 12.0 SL 5.8 0.05 3.68 0.18 0.00
Pinetum sylvestris 20-40 76.6 124 11.0 SL 59 0.04 214 0.11 0.00
127 0-20 87.6 5.44 7.00 5 6.2 0.04 0.80 0.04 0.00

20-40 88.6 4.44 7.00 & 6.2 0.04 0.38 0.02 0.00

153 0-20 90.6 32 6.2 5 5.7 0.05 0.11 0.00 0.22

20-410 91.6 71 2.2 5 6.0 0.01 0.10 0.00 0.00
Pino sylvestris- 35 0-20 56.5 23.4 20.0 SCL 7 Q.21 219 0.11 15.87
Piceetum orientalis 20-40 57.5 23.4 19.0 SCL 7.4 0.17 0.48 0.02 24.32
151 0-20 58.6 17.4 24.0 5L 74 0.13 2.56 0.13 26.44
20-40 64.6 15.4 20.0 SL 7.8 0.08 1.75 0.09 26.14
333 0-20 : 54.5 254 20.0 SCL 7.2 0.20 1.19 0.07 18.77
20-40 585 235 21.0 5CL 7.6 017 0.48 0.02 2232

Abieti nordmannianae- 58 0-20 66.5 8.3 25.2 SL 5.4 0.05 3.14 0.16 1.51
Piceeturn orientalis 20-40 68.5 43 27.2 5L 5.0 0.07 8.15 0.41 Q.70
116 0-20 56.9 17.7 25.2 SL 55 0.04 7.65 0.38 0.00

20-40 52.9 25.7 21.2 SCL 5.1 0.03 3.06 0.15 0.00

314 0-20 59.6 12.3 28.0 5L 57 0.09 i1.41 0.57 0.00

20-40 55.6 18.3 26.0 5L 5.4 0.08 2.7 0.14 0.00

Abieti nordmannianae- 73 0-20 68.5 4.4 27.0 5L 54 0.05 6.67 0.33 0.70
Pinetum sylivestris 20-40 66.5 7.5 26.0 SL 55 0.02 1.80 0.09 0.00
100 0-20 70.5 2.4 271 5L 5.3 0.05 5.67 0.28 0.40

20-40 75.5 2.5 22.0 5L 57 0.04 270 0.07 0.00

327 0-20 72.5 2.4 25.1 5L 5.4 0.05 6.67 0.33 0.00

20-40 67.5 75 25.0 SL 55 0.02 1.80 0.09 0.00

Fago orientalis- 107 0-20 64.5 4.2 313 5L 5.4 0.08 7.61 0.43 0.00
Abietumn nordmannianae 20-40 585 12.2 293 5L 54 0.04 1.30 0.13 0.00
139 0-20 66.5 4.3 29.2 SL 5.4 0.06 8.61 0.41 0.00

20-40 70.5 8.1 214 SL 55 0.02 2.30 0.10 0.00

178 0-20 64.5 4.2 31.3 Sl 5.3 0.08 6.61 0.36 0.00

20-40 62.5 82 293 SL 55 0.03 3.30 0.09 0.00

Junipero communi- 72 0-20 KW} 8.3 20.0 SL 5.1 0.20 2.00 0.14 0.00
Pinetum sylvestris 20-40 737 B3 18.0 5L 5.4 0.05 5.08 0.25 0.00
93 0-20 74.8 6.2 20.0 SL 52 0.18 3.10 0.11 0.00

20-40 73.7 5.3 21.0 SL 53 0.06 5.08 0.25 0.00

145 0-20 71.4 8.6 20.0 SL 5.1 0.12 2.11 0.12 0.00

20-40 736 8.4 18.0 5L 5.1 0.04 5.08 0.28 0.00

424



Life-form categories were identified according to
Raunkiaer's system of classification (Raunkiaer, 1934;
Ellenberg & Mueller-Dombois, 1967).

Vegetation

The vegetation structure of Karag6l-Sahara National
Park and its immediate surroundings is shown in Figure
2. In the Black Sea region, forest vegetation includes
Picea orientalis (L.) Link, Abies nordmanniana (Stev.)
Spach subsp. nordmanniana, Finus sylvestris L., Quercus
petraca (Mattuchka) Liebl. subsp. iberica (Stewen ex.
Bieb.) Krassiln., Fagus orientalis Lispsky, Alnus glutinosa
(L.) Gaertn. subsp. barbata (C.A.Mey.) Yalt., and Carpinus
betulus L. forest.

In this investigation, 7 plant associations belonging to
forest vegetation types have been determined; all of these
are new syntaxa to science (Figure 3). Syntaxonomical
interpretation of these associations is shown below:

0 6
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Class: Quercetea pubescentis (Ober 1948) Doing

Kraft. 1955

Order: Querco-Carpinetalia orientalis Akman et al.,

1980

Alliance: Carpino-Acerion Quézel et al., 1980

1. Querco petraea-Piceetum orientalis Eminagaoglu,

Ansin & Kutbay ass.

nov.

la. Fraxinetosum angustifoliae Eminagaoglu &

Kutbay subass. nov.

1b. Crataegetosum microphyllae Eminadaodlu &

Kutbay subass. nov.

2. Junipero oxycedri- Pinetum sylvestris Eminagaoglu

& Ansin ass. nov.

Class: Querco-Fagetea (Braun-Blanquet et Vliegler
1937) Fukarek-Fabijanik 1968

18 Kilometers

w

Figure 2. Vegetation map of the study area.

VEGETATION TYPES

- Forest

Subalpine and alpine

Steppe

- Moist Streamn
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Lakes

)
SCALE 1/110 000
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Subalpine and alpine vegetation

=3 Abieti nordmanniana-Piceetum orientalis
Abieti nordmanniana-Piceetum sylvestris
Fago orientalis-Abieturn nordmannianae
Junipero oxycedri-Pinetum sylvestris
B2 Junipero communi-Pinetum sylvestris
Pino sylvestris-Piceetum orientalis

1 Querco petraea-Piceetum orientalis
& Moist Stream

Stony Place

Agriculture

Lakes

Steppe

W.,g%a

S
SCALE 1/110000

18 Kilometers

Figure 3. Plant association map of the study area.

Order: Pino-Piceetalia orientalis Quézel et al., 1980
Alliance: Veronica-Fagion Queézel et al., 1980

3. Fago orientalis-Abietum  nordmannianae

Eminagaoglu & Ansin ass. nov.
Alliace: Geranio-Pinion Quézel et al., 1980

4., Pino sylvestris-Piceetum orientalis Eminagaoglu &
Ansin ass. nov.

5. Abieti nordmannianae-Piceetum  orientalis
Eminadaoglu & Ansin ass. nov.
6. Abieti nordmannianae-Finetum  sylvestris

Eminagaoglu & Angin ass. nov.

7. Junipero communi-Pinetum sylvestris Eminagaoglu
& Ansin ass. nov.

1. Querco petraea-Piceetum orientalis

Eminagaoglu, Ansiri & Kutbay ass nov.

This association (Holotype Table 3, quadrat number
30) is scattered at an altitude of 1100-1500 m on the
south, west and south-west facing slopes (Table 3). The
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soil of the association is sandy-loamy in texture, acidic
{pH 5.1-6.09), has an organic matter content of 0.39%-
2.76% and N of 0.029%-0.19% (Table 2). Characteristic
and differential species of the association are Quercus
petraea subsp. iberica and Picea orientalis. The
association exhibits tree, shrub, and herb layers. Total
coverage of the tree layers is 65%-90%, reaching 25-35
m in height and characterised by Picea orientalis, Quercus
petraea subsp. iberica, and Carpinus betulus. Total
coverages of the shrub and herb layers are between 20%
and 40% and 109% and 40%, respectively, and they are
between 3 and 4 m and 30 and 40 cm in height,
respectively. The shrub layer is characterised by
Crataegus microphylla and Fraxinus angustifolia subsp.
oxycarpa.

The most common species in the herb layer are
Lithospermum purpurocaeruleum, Lapsana communis
subsp. intermedia, Clinopodium vulgare subsp. vulgare,
Epifobium montanum, Geranium robertianum, Poa
nemoralis, and Teucrium chamaedrys subsp.
trapenzuntinus. Carpino-Acerion alliance is characterised
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Forest Vegetation of Karagél-Sahara National Park Artvin-Turkey

by Lonicera caucasica subsp. orientalis and Helleborus
orientalis. The components of Querco-Carpinetalia
orientalis are represented by Ostrya carpinifolia,
Tanacetum parthenium, Mespilus germanica, and
Polygala supina. Quercetea pubescentis is characterised
by Cornus mas, Cotinus coggygria, Acer campestre var.
campestre, Clematis vitalba, Coronilla varia subsp. varia,
Euonymus latifolius subsp. latifolius, Lithospermum
purpurocaeruleum, and Trifolium medium var. medium.
Characteristic species of Molinio-Arrhenetheretea,
Fagetalia sylvatica, Rhododendro-Fagetalia orientalis,
Alnion barbatae, and Crataego-Fagion are shown in Table
3. The components of the alliance Carpino-Acerion and
order Querco-Carpinetalia orientalis are well represented
in this association,

la. fraxinetosum angustifoliae Eminadaoglu &
Kutbay subass. nov.

This subassociation (Holotype Table 3, quadrat
number 30) generally prefers the south-west and west
slopes with an inclination of 60%-70% at 1100-1350 m.
The general coverage ranges between 80% and 90%.
Characteristic species of this subassociation are Fraxinus
angustifolia subsp. oxycarpa, Euphrasia hirtella,
Trigonella spicata, and Lathyrus tuberosus.

1b. crataegetosurn microphyllae Eminagaogiu &
Kutbay subass. nov.

This subassociation (Holotype Table 3, quadrat
number 163) generally prefers the north and north-west
slopes with an inclination of 409%-509 at 1370-1550 m.
The general coverage ranges between 65% and 75%.
Characteristic species of this subassociation is Crataegus
microphylla.

2. Junipero  oxycedri-Pinetum
Eminagaoglu & Ansin ass. nov.

sylvestris

This association (Holotype Table 4, quadrat number
63) is at an altitude of 1300-1400 m on south, west and
south-west facing slopes. The textures of these soils are
sandy-clayey with a pH ranging from 5.7 to 6.2, organic
matter content varies from 0.10% to 3.68%, and N is
between 0.01% and 0.18% (Table 2). Characteristic and
differential species are Pinus sylvestris, Juniperus
oxycedrus subsp. oxycedrus, Lathyrus roseus, and
Hieracium varigatisquamum. This association exhibits
tree, shrub, and herb layers. Total coverage of the tree
layers is between 80% and 90%, reaching between 15
and 20 m in height and characterized by Pinus sylvestris.

430

Total coverages of the shrub and herb layers are between
509 and 60% and 5% and 20%, respectively, and they
are between 2 and 3 m and 5 and 20 cm in height,
respectively. The shrub layer is characterised by
Juniperus oxycedrus subsp. oxycedrus. The herb layer is
dominated by  Lathyrus  roseus,  Hieracium
varigatisquamum, Tanacetum parthenium, Aconitum
orientale, and Geranium psilostemon. Carpino-acerion
alliance is characterised by Quercus petraea subsp.
iberica, Helleborus orientalis, and Carpinus betulus. The
components of (Querco-Carpinetalia orientalis are
represented by Ostrya carpinifolia, Tanacetum
parthenium, Mespilus germanica, and Folygala supina. In
addition to these syntaxonomic units, Quercetea
pubescentis and Querco-Fagetea class, Fagetalia sylvatica,
Rhododendro-Fagetalia orfentalis and Pino-Piceetalia
orientalis orders, Alnion barbatae and Geranio-Pinion
alliances are also represented (Table 4). The floristic
composition of this association includes the characteristic
species of the alliance Carpino-Acerion and order Querco-
Carpinetalia orientalis. Owing to these reasons, this
association should be included in these syntaxa units.

3. Fago orientalis-Abietum nordmannianae
Eminagaoglu & Ansin ass. nov.

This association (Holotype Table 5, quadrat number
107) is usually dominant on the north and north-west
facing slopes and at an altitude of 1800-1950 m. The
soils of this association have sandy-loamy structure, pH
values extending from 5.3 to 5.5, the organic matter
content varied from 1.30% to 8.61%, while N content
varied from 0.09% to 0.43% (Table 2). Characteristic
and differential species of this association are Abies
nordmanniana subsp. nordmanniana, Fagus orientalis,
Daphne mezereum, Ranunculus caucasicus subsp.
subleiocarpus, and Astragalus imbricatus. This association
exhibits tree, shrub, and herb layers. Total coverage of
the tree layers is between 60% and 90%, reaching
between 30 and 35 m in height and characterised by
Abies nordmanniana subsp. nordmanniana and Fagus
orientalis. Total coverages of the shrub and herb layers
are between 1% and 30% and 30% and 60%,
respectively, and they are between 1 and 3 m and 40 and
60 cm in height, respectively. The shrub layer is
characterised by Daphne mezereum, Viburnum orientale,
llex colchica, Hedera colchica, Acer trautvetteri, and
Vaccinium arctostaphyiios. The most common species in
the herb layer are Ranunculus caucasicus subsp.
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Table 4. Junipero oxycedri-Pinetum sylvestris Eminagaoglu & Ansin ass. nov.

Number of quadrat in table 18 19 20 21 22 23 24 25 26 27 28 29 30

Field nurnber of quadrat 62 63* 85 86 89 90 127 128 150 153 158 173 69

Year 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Day & Month 1407 1407 1507 15.07 1507 1507 2507 2507 26.07 2607 26.07 29.07 14.07

Size of Quadrat (m2) 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
Altitude (m) 1300 1330 1350 1350 1370 1370 1300 1350 1350 1350 1350 1350 1350
Exposure 5 S 5 SW sW swW w w W SW SW SW swW
Inclination (%) 10 10 20 20 10 10 20 20 20 10 10 20 20

Soil depth (cm) 40 40 40 40 40 40 40 40 50 40 30 40 40

Height of tree layer (m) 20 20 20 15 15 15 20 20 20 15 15 20 20
Coverage of the tree layer (%) 80 a0 80 80 90 Q0 80 80 80 90 90 80 80

Height of the shrub layer (m) 3 & 3 2 3 3 = 3 2 2 3 3 3
Coverage of the shrub layer (%) 60 60 60 50 60 60 60 60 50 50 60 G0 60 %
Height of the herb layer (cm) 30 30 40 40 30 30 30 30 40 30 40 40 40 ,:81
Coverage of the herb layer (96) 15 15 15 20 20 5 20 20 10 10 20 20 20
Characteristic and differential species of the association

Juniperus oxycedrus subsp. oxycedrus 11 11 11 11 +1 11 +1 A 11 11 11 11 " v
Finus sylvestris a4 44 44 43 54 44 54 44 a3 33 43 33 43 v
Lathyrus roseus + +1 +1 +1 +1 +1 +1 +1 +2 +1 v
Hieracium varigatisquamum +1 +1 +1 +2 +2 +1 +1 +1 v
Characteristic species of Carpino-Acerion

Quercus petraea subsp. iberica +1 +1 +1 +1 +1 1l
Helleborus orientalis +1 +1 +1 +1 I
Carpinus betulus +1 |
Characteristic species of Alnion barbatac

Frangula alnus subsp. alnus +1 +1 +1 +1 +2 I
Characteristic species of Geranio-Pinion

Aconitum arientale +1 +2 [
Astrantia maxima subsp. maxima +1 +1 I
Geranivm psilostemon +1 # |
Characteristic species of Querco-Carpinetalia orientalis

Tanacetum parthenium +1 +1 +1 +1 +1 +1 +1 +1 v
Mespilus germanica +1 +1 +1 +1 +1 +1 +1 i
Polygala supina +2 +1 +1 +1 +2 i
Ostrya carpinifolia +1 +1 I
Characteristic species of Quercetea pubescentis

Cornus mas +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 v
Cotinus coggygria +1 +1 11 +1 +1 +1 11 +1 +1 11 +1 +1 +1 v
Acer campestre var. campestre +1 +1 +1 +1 +1 +1 +1 1t
Clematis vitalba +1 +2 +2 +2 +1 +2 +2 11
Coronilla varia subsp. varia +2 +2 +2 +2 +2 1
Lithespermum purpurocaerufeum +1 +1 +1 +1 1l
Trifolium medium var. medium +1 +1 +1 |
Euvonymus Iatifolius subsp. Jatifalius +1 |
Characteristic species of Pino-Ficeetalia orientalis

Ficea orientalis +1 +1 +1 +1 +1 +1 +1 +1 +1 L}
Abies nordmanniana subsp. nordmanniana +1 +1 +1 +1 1l
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Characteristic species of Fagetalia sylvatica
Calamintha grandiflora

Galiym odoratum

Characteristic species of Querco-Fagetea
Athyrium filix-foemina

Carex sylvatica

Mycelis muralis

Veronica officinalis

Companions

Rhus coriaria

Argyrolobium biebersteinii

Capsella bursa-pastoris

Origanum rotundifolia

Rubus platyphylios

Sorbus torminalis var. torminalis
Silene cornpacta

Xeranthemum annuum

Petrorhagia saxifraga

Rosa canina

Trifolium arvense

Cynosurus echinalus

Doryenium graecum

Melilotus officinalis

Scabiosa columbaria

Sedumn spurium

Viola canina

Sanguisorba minor subsp. muricata
Medicago lupulina var. perennas
Euphrasia hirtella

Teucrium orientale var. glabrescens
Rubus discolor

Linaria armeniaca

Euphorbia szavitsii var, szovitsii
Sedum pilosum

Trigenellz spicata

Vicia villosa subsp. villosa

Viola sieheana

Genista tinctoria

Euphorbia orientalis

*Type: Quadrat 63

Localities of Quadrats

+1 +1 +1 +1 +1 +1 +1 +1
+1 +1 41 +1 +1
+1 +1 +2 +2 +1 +1
+1 +1 +1 +1 +1
+1 +1 +1 +1 +1
+1 +1 +1
+1 +1 +1 +1 +1 +2 +1 +1 +1 +1 +2 +1 +1
1 +1 +1 +1 +1 +1 +2 +1 +2
+2 +1 +1 +2 +1 +1 +1 +1 +2
+2 +2 +2 +2 +2 +2 +2 +2 +2
+2 +2 +2 +2 +2 +2 +2 +2 +2
+1 +2 +1 +1 +1 +1 +1 1 +1
+1 +1 +1 +1 +1 1 +1 +1
+1 +1 +1 +1 +1 +1 +1 +1
+1 +1 +2 +1 +1 +1 +1 +1
+1 +1 +1 +1 + +1
+1 +1 1 +2 +1 +2
+1 +2 +1 +2 +1
+2 +2 2 +2 +1
+2 +1 +2 +1 +1
+2 +1 +1 1 +2
+1 +1 +1 +1 +1
+2 +2 +1 +1 +1
+1 +1 +1 +1 +1
+1 +1 +1
+2 +1 +2
+2 +1 +2
+1 +1
+1 +1
+2 +1
+2
+2
+1
+2
+2
+1
62 63* 85 86 89 a0 127 128 150 153 158 173 69
2 g2 & 8 8 @® 4 2 2 N 2o 8 9
8 & § & § § & & & § 8 § #8
34 o o o o o o ~N o ™~ o ™~ o
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Forest Vegetation of Karagdl-Sahara National Park Artvin-Turkey

subleiocarpus,  Astragalus  imbricatus,  Veronica
peduncularis, V. officinalis, Luzula campestris, Carex
sylvatica, Mycelis muralis, and Aruncus vulgaris. The
components of Veronico-Fagion alliance are Veronica
peduncularis, and Luzula campestris. Pino-Ficeetalia
orientalis order is characterised by Viburnum orientale,
Dryopteris liliana, D. dilatata, Cardamine impatiens var.
pectinata, Picea orientalis, and Pinus sylvestris. (Juerco-
Fagetea class is represented by Carex sylvatica, Mycelis
muralis, Veronica officinalis, Aruncus vulgaris, Athyrium
filix-foemina, and Stellaria holostea. Quercetea
pubescentis class, Fagetalia sylvatica, Rhododendro-
Fagetalia orientalis and Querco-Carpinetalia orientalis
orders, and Geranio-Pinion, Alnion barbatae, and
Carpino-Acerion alliances are also represented (Table 5).
Due to the fact mentioned above, this association must be
included in the Veronico-Fagion alliance and Pino-
Piceetalia orientalis order.

4. Pino sylvestris-Piceetum orientalis Eminagaoglu
& Ansin ass. nov.

This association (Holotype Table 6, quadrat number
35) is usually dominant on the south and south-west
facing slopes and at an altitude of 1400-1600 m. The
soils of this association are sandy and clayey-loamy in
texture, and have a basic character (pH 7-7.8), lime
content varied from 15.97% to 26.44%, and organic
matter and N content was between 0.48% and 2.56%
and 0.02% and 0.13%, respectively (Table 2).
Characteristic and differential species of this association
are Picea orientalis, Pinus sylvestris, and Limodorum
abortivum. This association exhibits tree, shrub, and herb
layers. Total coverage of the tree layers is between 85%
and 1009, reaching between 25 and 35 m in height and
characterised by Picea orientalis and Pinus sylvestris.
Total coverages of the shrub and herb layers are between

Table 6. Pino sylvestris-Ficeetum orientalis Eminagaoglu & Ansin ass. nov.

Number of quadrat in table 49 50 51 52 53 54 55 56 57 58 59 80 61 62 63

Field number of quadrat 34 35* 59 60 61 149 151 152 188 307 308 309 310 311 312

Year 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Day & Month 01.07 01.07 1407 1407 1407 2607 2607 2607 29.07 1008 1008 1008 1008 1008 10.08

Size of Quadrat (m2) 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
Altitude (m) 1400 1400 1500 1530 1570 1570 1600 1600 1400 1500 1530 1550 1550 1600 1600
Exposure S S SwW w W w S S S sw w w w 5 S
Inclination (%6) 70 70 20 20 20 40 20 20 70 20 20 20 40 20 20

Soil depth (em) 40 40 50 50 40 40 50 50 40 50 50 40 40 50 50

Height of tree layer (m) 30 30 35 35 30 30 35 35 30 35 35 30 30 o 35
Coverage of the tree layer (%) 90 30 100 85 85 20 95 95 30 100 a5 85 90 g5 a5

Height of the shrub layer {m) 2 2 2 2 2 3 3 3 2 2 2 & 3 3 3
Coverage of the shrub layer (%6) 5 8 1 1 5 g %) 1 5 1 1 5 B 5 1 ;
Height of the herb layer (cm) 30 30 30 30 40 40 30 30 30 30 30 40 40 30 30 E
Coverage of the herb layer (96) 15 15 25 20 20 15 10 20 15 75 20 20 15 10 20
Characteristic and differential species of the association

Pinus sylvestris 22 11 22 21 22 21 11 11 11 22 21 22 21 11 11 v
Picea orientalis 33 44 33 32 33 33 44 43 44 33 ba 33 33 44 43 vV
Limodorum abortivurm 3 +1 +1 +1 +1 ¥ +1 +1 . . +1 +1 g 1
Characteristic species of Geranio-Pinion

Geranium psilosternon . s +2 +2 +2 +1 . P +2 +2 . +2 +1 s 1l
Astrantia maxima subsp. maxima +1 . . +1 +1 +1 . . +1 +1 . « +1 I
Geranivm ibericum subsp. ibericum . . . . +1 +1 . . . . +2 +1 +1 . . Il
Hypericum bithynicum @ 5 7 2 +1 +1 i +1 +1 i s +1 Il
Aconitum orientale % +2 E S +1 +2 z +1 +1 2 3 . 1
Characteristic species of Carpino-Acerion

Helleborus orientalis . +2 +2 +2 . +2 . . . +2 +2 . Il
Quercus petraea subsp. jberica X +1 +1 +1 . +1 +1 i i X +1 . _II
Carpinus betulus +1 +1 E : 1 : : @ +1 I
Lonicera caucasica subsp. orientalis . . F 2 +1 +1 < g . I
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Characteristic species of Pino-Pceetalia orientalis

Cardamine impatiens var. pectinata
Sedum stoloniferum

Viburnum orientale

Dryopteris liliana

Dryopteris dilatata

Characteristic species of Querco-Fagetea
Mycelis muralis

Veranica officinalis

Sanicula europaea

Aruncus vulgaris

Stellaria holostea

Carex sylvatica

Biechnum spicant

Athyrivm filix-foemina

Characteristic species of Querco-Carpinetalia orientalis

Polygala supina
Ostrya carpinifolia

Tanacetum parthenium

Characteristic species of Rhododendro-Fagetalia orientalis

Rhododendron ponticum

liex colchica

Trachystemon orientalis

Rhadodendron luteum

Hedera colchica

Achillea biserrata

Vaccinium arctostaphylios

Characteristic species of Fagetalia sylvatica
Calamintha grandifiora

Galium odoratum

Oxalis acetosella

Cardamine impatiens var. impatiens
Characteristic species of Quercetea pubescentis
Cotinus caggygria

Cornus mas

Acer campestre var. campestre

Coronilla varia subsp. varia

Clematis vitalba

Evonymus latifolius subsp. fatifolius
Lithospermum purpurocaeruleum

Trifolium medium var. medium

Characteristic species of Pistacio-Rhamnetalia aiterni

Juniperus oxycedrus subsp. oxycedrus
Companions

Lathyrus lactiflorus

Galium rotundifolium

Origanum rotundifolia

Fragaria vasca

Lapsana communis subsp. intermedia
Brachypodium sylvaticum

Vicia balansae

Lathyrus roseus

Medicago sativa subsp. sativa

Medicago lupulina var. perennas
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Forest Vegetation of Karagél-Sahara National Park Artvin-Turkey

Rubus discofor s +1 +1 +1 +1 +1 +1 +1 +1 il
Populus tremula E +1 +1 +1 +1 +1 +1 +1 il}
Capsella bursa-pastoris E +1 +1 +1 +2 +1 +1 2 i}
Torilis japonica : +1 i +1 +1 +1 +1 +1 +1 1
Viola sieheana E . S +1 +1 +1 +1 +1 +1 +1 1}
Xeranthemum annuum . 3 +1 +1 +1 +1 +1 +1 +1 1}
Poa nemoralis . +1 +1 +1 +1 +1 +1 1l
Pyrus communis subsp. caucasica 5 . . +1 +1 +1 +1 1 +1 I
Rosa canina 5 s +1 +1 +1 +1 +1 +1 1l
Corylus avellana var. avellana +1 1 +1 +2 +1 I
Clinopodium vulgare subsp. vulgare +1 ) +2 +1 +2 +1 i
Geranium robertianum +2 . 3 +2 +2 +2 +2 i
Rhus coriaria +1 . +1 +1 +1 +1 Il
Rubus platyphylios +2 . : +2 +2 +2 +2 I
Symphytum longipetiolatum +1 +1 +1 +1 +1 i
Silene compacta +1 s 3 +1 +1 +1 +1 Il
Holosteum marginatum +1 5 3 +1 +1 +1 +1 I
Vicia cracca subsp. tenuifolia . +1 +2 +1 +2 +2 i
Sifene vulgaris var. vulgaris . +2 +2 +2 +2 +2 ]
Stachys iberica subsp. stenostachya : +1 +1 +1 +1 +1 It
Vicia villosa subsp. villosa : +2 +2 +1 +1 +1 It
Cerasus avium B . s +1 +1 +1 +1 It
Epiloblum montanum B - +2 +1 +2 +1 Il
Linaria armeniaca +1 +1 +1 +1 Il
Platanthera chiorantha +1 +1 1 +1 Il
Corylus avellana var. pontica +1 s . +1 +1 +2 Il
Heracleurn antasiaticum +1 l
Symphytum asperum +2 |
Atropa belladonna +1 l
Bromus racemosus i1 |
Festuca drymeja +1 |
Geranium purpureum +1 |
Calystegia silvatica +2 +2 +1 |
Crepis paludosa +1 . " +1 +1 |
Echium vulgare : 3 . +1 +1 +1 |
Coronilla orientalis var. orientalis . +2 +2 +2 |
Fumaria microcarpa : +1 +1 +1 |
Argyroelabium biebersteinii : . . +2 +2 +2 |
Cynosurus echinatus : . . +1 +1 +1 1
Alopecurus aequalis . +1 +1 +1 1
Dorycnium graecum . +1 +1 +1 |
Campanula glomerata . . . +1 +1 1
Geum urbanuim . . . +1 +1 |
*Type: Quadrat 35
Localities of Quadrats 34 357 59 60 61 149 151 152 188 307 308 309 310 311 312

2 @ £ ia & & g S ) g 3 5 8 8 i«

¢ 5 &8 E E 2 E B & 2 8 & B s &

X o1 ol o o (aN] o o (3N o N (8% o3 o N n
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e ¢ . B E E E 2 E BE B E E E B
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1% and 109 and 10% and 25%, respectively, and they
are between 2 and 3 m and 30 and 40 cm in height,
respectively. The shrub layer is characterised by (Quercus
petraea, Lonicera caucasica, Ostrya carpinifolia, and Acer
campestre. The herb layer is characterised by Geranium
psilostemon, Aconitum orientale, Sedum stoloniferum,
Lathyrus lactiflorus, and Galium rotundifolium. The
floristic composition of this association includes the
characteristic species of the class Querco-Fagetea and
Quercetea pubescentis, and the orders Fagetalia sylvatica,
Rhododendro-Fagetalia orientalis, FPistacio-Rhamnetalia
alterni, and Querco-Carpinetalia orientalis, and the
alliances Alnion barbatae and Carpino-Acerion. The
important components of the alliance Geranio-Pinion are
Aconitum orientale, Geranium ibericurmn subsp. ibericum,
G. psilostemon, Hypericum bithynicum, and Astrantia
maxima subsp. maxima, and those of the order Pino-
Piceetalia orientalis are Sedum stoloniferum, Viburnum
orientale, Dryopteris dilatata, D. lillana, and Cardamine
impatiens var. pectinata. This association was included in
the Geranio-FPinion alliance and Pino-Ficeetalia orientalis
order when the floristic composition was examined.

5. Abieti nordmannianae-Piceetum orientalis
Eminagaoglu & Ansin ass. nov.

This association (Holotype Table 7, quadrat number
58) is usually dominant on the east, south-east and north-
west facing slopes and at an altitude of 1600-1750 m.
The texture of this soil is sand-clayey, pH varied from 5.0
to 5.7, and organic matter and N contents were 2.77%-
11.41% and 0.149-0.57%, respectively (Table 2).
Characteristic species of this association are Abies
nordmanniana subsp. nordmanniana, Picea orientals,
Vicia crocea, Solidago virgaurea subsp. virgaurea,
Symphytum longipetiolatum, Crepis paludosa, Digitalis
ferruginea subsp. schischkinii, and Symphytum asperum.

This association exhibits tree, shrub, and herb layers.
Total coverage of the tree layers is between 80% and
100%, reaching 35 m in height and characterised by
Abies nordmanniana subsp. nordmanniana and Picea
orientalis. Total coverages of the shrub and herb layers
are between 1% and 5% and 10% and 25%,
respectively, and they are between 2 and 3 m and 30 and
40 cm in height, respectively. The shrub layer is
characterised by Rhamnus imeretinus, Frangula alnus,
Viburnum orientale, Rhododendron ponticum, and R,
futeum. The herb layer is dominated by Geranium
ibericum, Gentiana asclepiadea, Carex sylvatica, and

0. EMINAGAOGLU, R. ANSIN, H. G. KUTBAY

Veronica officinalis. The components of the Geranio-
Pinion alliance are Astrantia maxima subsp. maxima,
Hypericum bithynicum, Geranium psilostemon, G.
ibericum subsp. ibericum. Those of the Pino-Ficeetalia
orientalis order are Dryopteris liliana, Cardamine
impatiens var. pectinata, Viburnum orientale, Sedum
stoloniferum,  Finus  sylvestris, and Ranunculus
cappadocicus, while those of the Querco-Fagetea class are
Carex sylvatica, Veronica officinalis, Athyrium filix-
foemina, Aruncus vulgaris, Mycelis muralis, Stellaria
holostea, and Blechnum spicant. Characteristic species of
the Quercetea pubescentis class, of the Querco-
Carpinetalia orientalis, Rhododendro-Fagetalia orientalis,
and Fagetalia sylvatica orders, and of the Castaneo-
Carpinion, Alnion barbatae, and Carpino-Acerion alliances
are shown in Table 7. From this point of view, the
syntaxonomic explanation of the Abieti nordmannianae-
Piceetum orientalis is not easy. However, all characteristic
and differential species of this association are typical for
the order Pino-Ficeetalia orientalis and the alliance
Geranio-Finion. Therefore, it should be considered in the
syntaxa cited above.

6. Abieti nordmannianae-Pinetum sylvestris
Emina@aoglu & Ansin ass. nov.

This association (Holotype Table 8, quadrat number
73) is usually dominant on the south and south-west
facing slopes and at an altitude of 1750-1850 m. These
soils are of acidic character (pH 5.3-5.7) and sandy and
clayey-loamy texture; organic matter content was
extending from 1.15% to 6.67%, while N content was
extending from 0.03% to 0.33% (Table 2).
Characteristic species of this association are Abies
nordmanniana subsp. nordmanniana, Pinus sylvestris, and
Delphinium albiflorurn. This association “exhibits tree,
shrub, and herb layers. Total coverage of the tree layers
is between 70% and 90%, reaching 35 m in height and
characterised by  Abies nordmanniana  subsp.
nordmanniana and Pinus sylvestris. Total coverages of
the shrub and herb layers are between 1% and 5% and
20 and 60%, respectively, and they are between 2 and 3
m and 40 and 60 cm in height, respectively. The
dominant species of the bush layer are Viburnum
orientale, Salix caprea, Rhododendron luteum, and
Vaccinium arctostaphyllos. The most common species in
the herb layer are Geranium psilostemon, Tanacetum
parthenium,  and  Achillea  biserrata.  Abieti
nordmannianae-Pinetum syivestris includes various
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Forest Vegetation of Karagdl-Sahara National Park Artvin-Turkey

Table 7. Abieti nordmannianae-Piceetum orientalis Eminagaodlu & Angin ass. nov.
Number of quadrat in table 64 65 66 67 68 69 70 71 72 73 74 75
Field number of quadrat 44 5g* 87 88 112 113 116 117 119 129 314 324
Year 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Day & Month 02,07 02.07 1507 15.07 16.07 20.07 20.07 20.07 20.07 2505 10.08 10.08
Size of Quadrat (m2) 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
Altitude (m) 1650 1650 1670 1680 1700 1730 1730 1750 1550 1650 1650 1650
Exposure SE SE NW NW SE SE SE E N N N NW
Inclination (%6) 70 70 80 80 60 70 70 70 30 30 30 60
Soil depth (cm) 30 40 40 40 30 30 40 40 30 30 30 40
Height of tree layer (m) 35 35 35 35 35 35 35 35 30 30 30 25
Coverage of the tree layer (%) 100 20 90 80 100 100 90 80 90 80 90 80 "
Height of the shrub layer (m) 3 2 2 2 3 2 3 3 3 2 2 2 2
Coverage of the shrub layer (%) 1 1 3] 5 5 B 1 1 1 10 5 10 %
Height of the herb layer(cm) 40 40 40 40 30 40 40 40 30 40 40 40 &
Coverage of the herb layer (%) 25 20 20 20 20 20 20 20 25 5 5 20
Characteristic and differential species of the association
Abias nordmanniana subsp, nordmanniana 11 11 11 22 2z 21 22 22 11 11 11 11 v
Ficea orientalis 43 32 43 33 32 32 22 32 54 54 54 54 v
Vicia crocea +1 +1 +1 +1 +1 +1 +1 +1 +1 v
Solidago virgaurea subsp. virgaurea +2 +1 +1 +2 +1 +1 +1 +1 v
Symphytum longipetiolatum +1 +1 +1 +1 +1 11
Crepis paludosa +1 +1 +1 +1 +1 11
Digitalis ferruginea subsp. schischkinii +1 +1 +1 11
Symphytum asperum +1 +2 |
Characteristic species of Geranio-Pinion
Astrantia maxima subsp. maxima +1 +1 ; +1 +1 +1 +1 1
Geranium psilostemon +1 +2 +1 +1 +2 +2 il
Hypericum bithynicum +1 +1 [
Geranium ibericum subsp. ibericum +1 +1 1
Characteristic species of Castaneo-Carpinion
Rubus platyphylios +2 . +2 +2 +2 +2 +2 1
Rhamnus imeretinus +1 +1 +1 +1 +1 1
Carpinus betulus +1 +1 +1 +1 11
Characteristic species of Alnion barbatae
Gentiana asclepiadea +1 +2 +1 +2 +1 1l
Frangula alnus subsp. alnus +1 +1 Il
Characteristic species of Carpino-Acerion
Helleborus orientalis +1 +1 +1 1
Quercus petraea subsp. iberica +1 +1 |
Lonicera caucasica subsp. orientalis +1 |
Characteristic species of Pino-Piceetalia orientalis
Dryopteris liliana +1 +1 . +1 +1 +1 +1 +1 i +1 +1 v
Cardamine impatiens var. pectinata +2 12 12 . +1 +1 +2 +1 ]
Viburnum orientale ] +1 +1 +1 : +1 +1 +1 +1 1
Sedum stoloniferum +1 +2 +2 +2 +2 1l
Pinus sylvestris +1 . +1 . +1 +1 11
Ranunculus cappadocicus +1 +1 +1 +1 1
Characteristic species of Querco-Fagetea
Carex sylvatica i +1 +1 +1 +1 +1 +1 +1 +1 v
Veronica officinalis +2 +2 +2 +2 +1 +2 +1 +2 v
Athyrium filix-foermina +1 +1 +1 +1 +1 +1 1
Aruncus vulgaris . +1 . +1 +1 +1 1
Mycelis muralis +1 +1 +1 +1 Il
Stellaria holostea +1 +1 +1 |
Blechnum spicant " +1 +1 I
Characteristic species of Querco-Carpinetalia orientalis
Tanacetum parthenium : +1 +1 I
Characteristic species of Rhododendro-Fagetalia orientalis
Hedera colchica +1 +1 +1 +1 +1 +1 +1 +1 v
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Acer cappadocicum var. cappadocicum
Vaccinium arctostaphyllos
Rhododendron ponticum
Rhododendron Iuteum

llex colchica

Achillea biserrata

Acer trautvetter]

Tilia rubra subsp. caucasica
Trachystemon orientalis
Characteristic species of Fagetalia sylvatica
Sanicula europaea

Cardamine impatiens var. impatiens
Oxalis acetosella

Calamintha grandiflora

Galium odoratum

Characteristic species of Quercetea pubescentis
Clematis vitalba

Acer campestre var. campestre
Trifolium medium var. medium
Companions

Fragaria vesca

Lathyrus lactiflorus

Digitalis ferruginea subsp. schischkinil
Populus tremula

Poa nemoralis

Salix caprea

Solidago virgaurea subsp. virgaurea
Clinopodium vulgare subsp. vulgare
Cerasus avium

Lapsana communis subsp. intermedia
Salvia glutinosa

Heracleum antasiaticum

FRosa canina

Viola sisheana

Bromus racemosus

Geranium robertianum

Corylus avellana var. avellana
Epilobium montanum

Campanula glomerata

Corylus avellana var. pontica

Silene vulgaris var. vulgaris

Acer campestre var. leiocarpum
Dorycnium graecum

Tamus communis subsp. communis
Vicia villosa subsp. villosa
Calystegia silvatica

Medicago sativa subsp. sativa

Pyrus communis subsp. caucasica
Viola canina

Lolium rigidum var. rigidum

Poa diversifolia
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Table 8. Abieti nordmannianae-Finetumn sylvestris Eminagaoglu & Ansin ass. nov.

Number of quadrat in table 76 77 78 79 80 81 8z 83 84 85

Field number of quadrat 70 71 Fishy 78 138 65 100 103 104 327

Year 2000 2000 2000- 2000 2000 2000 2000 2000 2000 2000

Day & Month 14.07 14.07 14.07 15.07 25.07 1407 16.07 16.07 16.07 10.08

Size of Quadrat (m2) 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
Altitude (m) 1750 1760 1760 1750 1750 1800 1800 1830 1850 1850
Exposure b33 ) 5 5 5 SW SW SW SW SW
Inclination (%) 70 70 60 60 60 70 70 60 60 60

Soil depth (cm) 40 50 50 50 40 40 40 40 40 40

Height of tree layer (m) 35 35 35 35 35 35 35 35 a3 35
Coverage of the tree layer (%) 80 70 80 70 70 70 80 90 85 85

Height of the shrub layer (m) 3 2 & 1 3 2 2 2 a
Coverage of the shrub layer (%) 5 5 ) 1 5 5 5 5 %
Height of the herb layer (cm) 40 40 40 50 50 50 60 60 60 60 <
Coverage of the herb layer (%) 40 40 50 50 60 40 20 60 60 60
Characteristic and differential species of the association

Abies nordmanniana subsp. nordmanniana 21 32 11 22 21 32 22 B2 22 22 \%
Pinus sylvestris 22 33 43 32 33 22 22 22 32 32 v
Delphinium albiflorum +1 +1 +1 +1 +1 +1 1]
Characteristic species of Geranio-Pinion

Geranium psilosternon +2 +1 +2 +2 I
Geranium ibericum subsp. ibericum +1 I
Hypericum bithynicum +1 |
Characteristic species of Veronico-Fagion

Luzula campestris +1 +1 +1 +1 I
Characteristic species of Pino-Ficeetalia orientalis

Dryopteris liliana +1 +1 +1 +1 +1 +1 +1 +1 v
Picea orientalis +1 +1 +1 +1 +1 +1 +1 v
Viburnum orientale +1 +1 +1 +1 +1 +1 1l
Dryopteris dilatata +1 +1 +1 11
Cardamine impatiens var. pectinata +2 +2 +2 1
Sedum stoloniferum +2 +2 +2 Il
Characteristic species of Querco-Fagetea

Carex sylvatica +1 +1 +1 +1 +1 +1 I
Athyrium filix-foemina +1 +1 +1 +1 Il
Stellaria holostea +1 +1 +1 +1 Il
Veranica officinalis +1 +1 +1 Il
Aruncus vulgaris +1 +1 +1 I
Mycelis muralis +1 +1 I
Characteristic species of Querco-Carpinetalia orientalis

Astragalus glycyphyllos subsp. glycyphylloides +2 +2 I
Characteristic species of Rhododendro-Fagetalia orientalis

Hedera coichica +1 +1 +1 +1 +1 +1 il
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Rhododendron luteum

Acer cappadocicum var. cappadocicum
Rhododendron ponticum

Acer trautvetteri

llex colchica

Trachystemon orientalis

Vaccinium arctostaphyllos
Characteristic species of Populetalia albae
Sambucus ebulus

Characteristic species of Fagetalia sylvatica
Sanicula europaea

Calamintha grandiflora

Oxalis acetosella

Cardamine impatiens var. impatiens
Galium odoratum

Companions

Silene vulgaris var. vulgaris

Medicago sativa subsp. sativa
Lathyrus lactiflorus

Acer cappadocicum var. stenocarpum
Geranium purpureum

Lathyrus roseus

Heracleum antasiaticum

Salix caprea

Silene compacta

Vicia cracca subsp. tenuifolia
Astragalus imbricatus

Acer campestre var. leiocarpum

Viola sieheana

Epilobium angustifolium subsp. angustifolium
Calystegia silvatica

Platanthera chlorantha

Rubus discolor

Viola canina

Solidago virgaurea subsp. virgaurea
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species belonging to various syntaxa units. Important
components of the alliance Geranio-Pinion are Hypericum
bithynicum, Geranium psilostemon and G. ibericum
subsp. ibericum. The order Pino-Piceetalia Orientalis is
characterised by Picea orientalis, Dryopteris liliana, D.
dilatata, Cardamine impatiens var. pectinata, Viburnum
orientale, Sedum stoloniferum, and Ranunculus
cappadocicus. The alliance Veronica-Fagion is represented
only by Luzula campestris. The floristic composition of
this association includes the characteristic species of the
classes Quercetea pubescentis and the orders Querco-
Carpinetalia orientalis, Rhododendro-Fagetalia orientalis,
Populetalia albae, and Fagetalia sylvatica. The
components of the Geranio-Pinion alliance and Pino-
Piceetalia orientalis order are well represented in this
association. Therefore, this association must be
considered in those syntaxa units.

7. Junipero communi-Pinetum
Eminadaoglu & Ansin ass. nov.

sylvestris

This association (Holotype Table 9, quadrat number
"72) is usually dominant on the south facing slopes and at
an altitude of 1900-2000 m. The soils of the associations
have a slightly acidic character (pH 5.1-5.4) and are
sandy-loamy in structure. Organic matter and N contents
were 2.11%-5.08% and 0.11%-0.28%, respectively
(Table 2). Characteristic species of this association are
Pinus sylvestris, Juniperus communis subsp. saxatilis,
Tripleurospermum melanolepis, Muscari caucasicum,
Phleum exaratum subsp. exaratum, Centaurea triumfetti,
Daphne  glomerata, Campanula sibirica  subsp.
hohenackeri, Echium russicum, and Pilosella x
auriculoides. This association exhibits tree, shrub, and
herb layers. The tree layer is only characterised by Finus

Table 9. Junipero communi-Pinetum sylvestris Eminagaoglu & Ansin ass. nov.

Number of quadrat in table 86 87 88 89 90 91 92 93 94 95 96 97

Field number of quadrat 72F 74 75 a1 92 a3 142 143 144 145 146 156

Year 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Day & Month 14.07 14.07 14.07 15.07 16.07 16.07 25.07 26.07 26.07 26.07 26.07 26.07

Size of Quadrat (m2) 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
Altitude (m) 1800 1910 1910 1920 1920 1950 1950 1960 1960 1950 190 1950
Exposure 5 S S 3 S S S 5 S 5 S S
Inclination (%) 40 50 50 40 50 50 60 60 70 80 70 70

Soil depth (cm) 20 20 20 20 20 20 20 20 20 20 20 20
Height of tree layer (m) 15 15 15 15 15 15 15 15 15 15 15 15
Coverage of the tree layer (96) 70 70 60 60 70 70 70 80 80 70 60 60

Height of the shrub layer (m) 2 2 1 1 1 1 1 2 1 1 1 1 g
Coverage of the shrub layer (%) 20 40 40 30 30 30 40 20 10 20 20 30 %
Height of the herb layer (cm) 40 40 40 40 30 40 40 40 40 40 40 40 o
Coverage of the herb layer (%) 20 20 20 10 10 20 10 10 20 20 30 10
Characteristic and differential species of the association

Juniperus communis subsp. saxatilis 22 12 22, 12 i2 12 22 12 22 12 12 12 v
Pinus sylvestris 44 53 44 43 44 44 43 43 44 43 44 44 v
Tripleurospermum melanolepis +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 v
Phleum exaratum subsp. exaratum +1 +1 +1 +1 +2 +1 +1 +1 +1 +1 +2 +1 v
Daphne glomerata +1 +2 . +2 +1 . +1 +2 . +2 +1 +2 \Y
Centaurea triumfettii +1 +1 +1 +2 +2 +2 +2 +2 +2 v
Echiumn russicum +1 +1 . . +1 . . , +1 +1 +4 m
Campanula sibirica subsp. hohenackeri +2 +1 ; +1 +1 +1 . +3 ]
Filosella x auriculoides +1 +1 +1 +1 +5 1
Characteristic species of Geranio-Pinion

Geranium psilostemon +2 +1 +2 +2 +1 +2 +1 2 +2 +2 +1 v
Hypericum bithynicum +1 +1 +1 +1 +1 +1 +1 +1 v
Geranium ibericum subsp. ibericum +1 . . +2 +2 +1 . . +2 111
Aconitum orientale +1 +1 +1 +1 ; 11
Aquilegia olympica +1 +1 I
Characteristic species of Pino-Piceetalia orientalis

Dryopteris liliana +1 +1 +1 +1 +1 +1 il
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Dryopteris dilatata

Viburnum orientale

Abies nordmanniana subsp. nordmanniana
Ranunculus cappadocicus

Picea orientalis

Characteristic species of Querco-Fagetea
Carex sylvatica

Stellaria holostea

Mycelis muralis

Veronica officinalis

Athyrium filix-foemina

Characteristic species of Querco-Carpinetalia orientalis

Tanacetum parthenium

+1

+1
+1

+1
+1
+2
+1

Characteristic species of Rhododendro-Fagetalia orientalis

Rhododendron luteum
Hedera colchica
Rhododendron ponticum
Acer trautvetteri
Characteristic species of Fagetalia sylvatica
Sanicula europaea

Oxalis acetosella

Calamintha grandiflora
Galium odoratum
Characteristic species of Caricetea curvulae
Carex caucasica

Polygala alpestris

Veronica gentianoides
Trifolium ambiguum
Gentiana septenfida
Gentianella caucasea
Fhleumn alpinum
Companions

Populus tremula

Vicia balansae

Echium vulgare

Geranium purpureum
Bromus racemosus

Poa diversifolia

Rubus discolor

Salix caprea

Sedurn spurium

Cephalaria aristata
Cynosurus echinatus
Erysimum leptophyllum
Platanthera chlorantha
Fyrus communis subsp. caucasica
Sedum pilosum

Alchemilla sericea

Lolium rigidum var. rigidum
Vicia cracca subsp. tenuifolia
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sylvestris having a total coverage of between 60% and
80% and reaching 15 m in height. Total coverages of the
shrub and herb layers are between 20% and 409% and
109% and 30%, respectively, and they are between 1 and
2 m and 10 and 30 cm in height, respectively. The
dominant species of the shrub layer are Juniperus
communis subsp. saxatilis, Daphne glomerata, and
Populus tremula. The herb layer is characterised by
Tripleurospermum melanolepis, Muscari caucasicum,
Phleum exaratum subsp. exaratum, Centaurea triumfettii,
Campanula sibirica subsp. hohenackeri, Echium russicum,
and Pilosella x auriculoides. The Geranio-Finion alliance is
represented by Geranium psilostemon, G. ibericum subsp.
ibericum, Hypericum bithynicum, Aconitum orientale, and
Aquilegia olympica. The Pino-Piceetalia orientalis order is
characterised by Dryopteris liliana, D. dilatata, Cardamine
impatiens var. pectinata, Abies nordmanniana subsp.
nordmanniana, Ranunculus cappadocicus, and Picea
orientalis. The components of the Caricetea curvulae
class, and Querco-Carpinetalia orientalis, Rhododendro-
Fagetalia orientalis, and Fagetalia sylvatica orders are
shown in Table 9. This association was included in the
Geranio-Pinion alliance and Pino-Piceetalia orientalis
order when the floristic composition was examined.

Results and Discussion

In the study area, 7 plant associations and 1
subassociation belonging to forest vegetation were
determined.

When the flora of the area was analysed by
Raunkiaer's life form system (Figure 4), it was found that
the most represented classes in the floristic spectrum
were hemicryptophytes 82 (41.6%) and cryptophytes 36
(18.3%), whereas the least represented class was
therophytes 23 (11.79%). Chamaephytes and

Life Form Spectrum

=W OIS0 W0
slolelslslelelslels]

Total Number of Species

Crp. Thp.
Life Form Category

Chp

Figure 4. Life form spectrum of the vascular flora of forest vegetation.
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phanerophytes were found to be 30 (15.29%) and 26
(13.2%), respectively. Ozen & Kiling (2002) also stated
that chamaephytes were the most represented class in the
floristic spectrum in Kunduz Forests. Since the
importance of trees and shrubs increases from open to
closed physiognomies, the proportion of
hemicryptophytes and phanerophytes also increases in
this direction (Batalha & Martins, 2004).

Almost half of the taxa belonging to Euro-Siberian,
Euxine and Hyrcano-Euxine phytogeographical regions
and most of the other taxa were pluriregionals (Table
10). This is not a surprising result when the transitional
position of the study area between Euro-Siberian and
[rano-Turanian phytogeographical regions was taken into
account. Similar results were found in some previous
studies involving regions with similar ecological
conditions. For example, Kutbay & Kiling (1995) and
Ozen & Kiling (2002) found that the percentage of the
species belonging to Euro-Siberian phytogeographical
region was higher than that of any other species
belonging to other phytogeographical regions. However,
in the other studies mentioned, the percentage of the
species belonging to Mediterranean phytogeographical
region was higher than that of the present study because
they were carried out in regions influenced by the
Mediterranean climate (Kutbay & Kiling, 1995; Ozen &
Kiling, 2002). However, the study area was not
remarkably influenced by the Mediterranean climate, and
therefore the percentage of Mediterranean elements was
low.

Table 10. The distribution of the taxa according to phytogeographical
regions in the present study.

Phytogeographical Region Percentage
Euro-Sib 25.88
Euro-Sib. (mt.) 0.50
Euxine 16.24
Euxine (mt.) 2.03
Hyr-Eux. 4.06
Hyr-Eux. (mt.) 1.52
Ir-Tur. - 855
Medit. 2.53
E. Medit. 1.52
Pluriregionals 42.13




The similarity percentage between the associations
described in the present study and similar associations was
rather low and below 50%. The highest similarity
percentage of 34.07% was found between Querco petraea-
Piceetum orientalis and Quercus cerris-Astragalus
glycyphylloides. However, these 2 associations were from
very different altitudes and habitats. In addition,

codominant species of the associations described in the

present study were different from those of similar studies.
For example, endemic species like Hieracium
varigatisquamum (Junipero-oxycedri-Pinetum sylvestris)
and Astragalus imbricatus (Fago orientalis-Abietum
nordmannianae), and remarkable species mostly restricted
to high mountains like Delphinium albiflorum (Abieti
nordmannianae-Pinetum sylvestris) and Echium russicum
(Junipero communi-Pinetum sylvestris) are characteristic
and differential species of the associations in the study area.
Moreover, the transitional character of the study area
(from humid to arid climatic conditions) is one of the most
important reasons for dissimilar floristic composition
between the associations in the study area and the
neighbouring areas. Therefore, the associations in the

0. EMINAGAOGLU, R. ANSIN, H. G. KUTBAY

present study were described as new associations. The
lowest similarity percentage of 5.33% was found for
Querco petraea-Piceetum orientalis association in the study
area and Paeonia peregriniae-Quercetum cerridis
association described by Ekim & Akman (1991) (Table 11).

Sand content in all of the associations was high and
most of the associations occur on sandy-loamy soils, while
Pino sylvestris-Piceetum orientalis and Junipero oxycedri-
Pinetun sylvestris occur on sandy clay loamy and sandy
soils, respectively. Other than Fino sylvestris-Piceetum
orientalis, all of the associations occur on medium and
slightly acidic soils. Pino sylvestris-Piceetum orientalis
association occur on neutral soils (Table 2). Electrical
conductivity (mmhos/cm) was rather low in all of the
associations (Pirdal, 1989; Kutbay, 1997).

Querco petraea-Piceetum orientalis, Junipero-
oxycedri-Pinetum sylvestris, Pino sylvestris-Ficeetum
orientalis, and Junipero communi-Pinetum sylvestris
associations occur on the soils that are poor in nitrogen.
Especially nitrogen was not detected in the deeper
horizons of the Junipero oxycedri-Finetum sylvestris

Table 11. The comparison of the associations with similar associations by Sorensen’s (1948) formula.

Quercus petraea-Piceetum orientalis 7.87 3407 1983
Junipera-oxycedri-Pinetum sylvestris
Fago orientalis-Abietum nordmannianane 32.43
Pino sylvestris-Piceeturn orientalis

Abieti nordmannianae-Piceetum orientalis

Abieti nordmaniianae-Pinetum sylvestris 27.20

Junipera communi-Pinetum sylvestris

5.33

14.08 9.37

9.58 14.19

16.76 2345 11.53

6.29

10.16

A Quercus pubescens (Akman. 1974)

B Fagus orientalis-llex colchica (Quézel et al., 1980)

C Quercus cerris-Astragalus glycyphylloides (Quézel et al., 1980)

D Carpinus orientalls-Lathyrus rotundifolius (Quézel et al., 1980)
E Abies bornmuelleriana (Quézel et al., 1980)

F Paconia peregriniae-Quercetum cerridis (EKim & Akman, 1991)
G Hyperico conferti-Pinetum sylvestris (Ekim & Akman, 1981)

H Fago-Abieturn nordmainnianae (Kutbay & Kiling, 1995)

| Abieti nordmannianae-Pinetum sylvestris (Kutbay & Kiling, 1985)
J Carpino-Fagetum orientalis (Kutbay & Kiling, 1995)

K Carpino-Quercetum cerridis (Kutbay & Kiling, 1995)

L Carpino-Quercetum cerridis Kutbay & Kiling 1995 (Ozen & Kiling, 2002).
M Galio-Fagetumn orientalis (Ozen & Kiling, 2002)

N Daphno-Pinetum sylvestris (Ozen & Kiling, 2002)

0 Daphno-Pinetum sylvestris (Ozen & Kiling, 2002)
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association. The soils under the other associations were
rich in nitrogen and the highest nitrogen content was
found in Abieti nordmanniana-Piceetum orientalis, which
also had the highest organic matter content (Table 2).

CaCo, (96) was not detected under the soils of Querco
petraea-Piceetumn orientalis, Junipero oxycedri-Pinetum
Sylvestris, Fago orientalis-Abietum nordmannianae, or
Junipero communi-Pinetum sylvestris associations. The
other associations were rich in CaCO, in the upper
horizons; however, the CaCO, content was decreased in
lower horizons. On the other hand, soils of the Pino
sylvestris-Piceetum orientalis association were quite rich
in CaCO,. Moreover, soils of the same association show
an alkaline character (Table 2). CaCO, content and pH are
inherently interrelated and Ca ions cause alkalinity
(Kutbay, 1997).

The study area is the one of the most significant
refuge and relict areas of the Tertiary forests of Western
Eurasia. Deciduous temperate forests have been in
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existence in this region since the Tertiary period. The
largest natural forest ecosystems of Europe and mid-Asia
are found in this region.

The biodiversity and ecological integrity of the forests
in the area are severely threatened by various factors
such as overgrazing and other unsustainable agricultural
practices, unsustainable use of forests, and conversion of
forest habitats to agricultural or residential uses. The
forests in the region need to be formally protected to
ensure the long-term survival of the region's biodiversity.
A transborder protected area is to be set up between
Turkey and Georgia to initiate a collaborative action to
maintain the ecoregion conservation of the Caucasus.
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