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ABSTRACT 

 
This study comprises syntaxonomical analysis of the vegetation spread out in the eastern part of 

Cappadocia where the dry and cold variants of Mediterranean climate prevails. In the area, a new alli-
ance Convolvulo assyrici – Helianthemion cani was created by clustering of the quadrates carried out 
on calcareous and marly soils, and attached to the order Onobrychido armenae – Thymetalia leu-
costomi of the class Astragalo microcephali – Brometea tomentelli in which most of the steppe vegeta-
tion of Anatolian territory was included. 
 
 

Kelimeler: Phytosociology, Syntaxonomy, Steppe, Central Anatolia, Turkey. 
 

KAPADOKYA YÖRESİNDE (TÜRKİYE) STEP VEJETASYONUNA AİT YENİ 
SENTAKSONLAR 

 
ÖZ 

 
Bu çalışma Kapadokya’nın doğusunda bulunan kurak ve soğuk Akdeniz ikliminin etkisi altındaki 

vejetasyonun sintaksonomik analizini içermektedir. Alanda, Anadolu’da yayılış gösteren step ve-
jetasyonunun çoğunun dahil olduğu Onobrychido armenae – Thymetalia leucostomi ordosunun As-
tragalo microcephali – Brometea tomentelli sınıfına bağlı kalkerli ve marnlı topraklar üzerinde gelişen 
yeni alyans Convolvulo assyrici – Helianthemion cani kuadratların kümelenmesi ile oluşturulmuştur. 
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1. INTRODUCTION 
 

In the study, it was aimed to determine the 
synecological and syntaxonomical characteris-
tics of calcareous and marly steppes among the 
towns Sarkisla, Kangal and Gurun (Sivas prov-
ince) in the eastern part of Central Anatolia. 
 

The studies on the vegetation in Turkey 
were, so far, particularly focused on the sylvatic 
vegetation while the herbaceous ones have a 
broad geographical distribution (Akman, 1974; 
Cetik, 1963, 1965; Krause, 1940; Louis, 1939; 
Yaltirik et al., 1983, Walter. 1962). 
 

Steppe in Turkey is of importance, due to 
its anthropogenic characteristics, in Inner Anato-
lian sub region of Irano-Turanian floristic area 
Zohary (1973). Today the heavy and permanent 
anthropogenic pressure on this type of vegeta-
tion decreases its distributional area and makes 
it restricted in patches. The floristic composition 
of the steppe vegetation in Anatolia varies in 
short distances due to the alternation of edaphic 
characteristics originated from different main 
rocks. 
 

In contrast to sylvatic vegetation, less atten-
tion was paid on steppes of Anatolian territory. 
The present phytosociological data on the 
steppes in Turkey were recently obtained (Qué-
zel, 1973; Ketenoglu et al., 1983, 1996; Akman 
et al., 1984, 1985, 1996; Akman, 1990; Aydog-
du et al., 1999). The steppes of eastern and up-
per Mesopotamian part of Turkey are also defi-
ciently known from the phytosociological point 
of view (Gumus, 1992; Behcet, 1994). 
 

The steppe of eastern and upper Mesopota-
mian part of Turkey has also been deficiently 
known from phytosociological point of view. 
 

The Anatolian steppe can be classified in 
two main groups as calcicole and gypsicole 
ones. The recent attention paid on the gypsicole 
vegetation in Central Anatolia created an oppor-
tunity to form an alliance Astragalo karamasici 
– Gypsophilion eriocalycis Ketenoglu, Quézel, 
Akman and Aydogdu 1983 and three sub alli-
ances (Ketenoglu et al., 1983, 2000). These are 
the first higher units described above association 
level on steppe vegetation in Anatolia. 
 

A new alliance was added to the calcareous 
and marly steppic groups in Anatolia through 
the study at hand and some lack of the informa-
tion on this type of vegetation was tried to be 
depleted. After the completion of the data on the 
steppes in other parts of Anatolia, the position of 

the present syntaxa and their synchorology will 
be detailed in clear. This study is one of the suc-
cessive works on the steppe vegetation that will 
contribute to the similar researches in Turkey 
and its adjacent geography. 
 
2. MATERIALS AND METHODS 
 

For the analysis of the vegetation was fol-
lowed the traditional Braun-Blanquet approach 
(1964) and used the modified scale of Barkman, 
Doing and Segal (1964) for the combined valua-
tion of abundance and cover. 30 quadrates were 
taken. The quadrates were clustered by polar 
ordination techniques Bray, Curtis (1957). The 
sizes of the quadrates were estimated by means 
of “minimal area” which was 60 m2. The eco-
logical data were placed at the top of each quad-
rate forming phytosociological tables. Associa-
tion tables were made by grouping in one table 
all quadrates of identical or very similar floristic 
composition.  Thus, the associations in the study 
area were differentiated by means of floristic 
and structural examination. The floristic compo-
sition and structure of plant associations exhibit-
ing a certain physiognomy, was established and 
they were identified and classified by the aid of 
characteristic and differential species. Interna-
tional code of phytosociological nomenclature 
principles was followed for naming the new syn-
taxa (Weber et al., 2000). Moreover, to catego-
rise the syntaxa correctly, relevant literatures 
were used (Quézel, 1973, Quézel et al., 1992, 
Akman et al., 1985). 
 
3. RESULTS 
 
3.1. Brief Description of The Area 
 

The study area is located between the towns 
Sarkisla, Kangal and Gurun (Sivas) in the east 
part of Central Anatolia (Fig. 1). In the area, the 
brown coloured soils are widespread (Baykal 
and Erentoz, 1966). 
 

The altitudinal range of the area varies be-
tween 1300 and 1700 m. The climate of the re-
gion in which the steppe vegetation is dominant 
is characterised by cold winters, often with frost, 
and hot summers with drought periods. That in-
dicates the prevalence of semi arid and cold 
variants of Mediterranean climate. The steppe 
vegetation developing under xeric conditions is 
characterised by xerophytic species of Irano-
Turanian origin. The data of the meteorological 
stations of Sarkisla, Kangal and Gurun were 
used to determine the type of the climate in the 
region (Table 1). 
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Figure 1: Map of the study area. 
 
 
 
Table 1. Climatic data of the Sarkisla, Kangal and Gurun meteorological stations. 
 

Stations Altitude 
(m) 

P  
(mm) 

M      
(o C) 

m      
(o C) Q PE S

Precipitation 
regime

Variants of  Mediterranean
Bioclimatic  

 
Sarkisla 

 
1180 

 
495

 
27.5 

 
- 9.9 50 65 2.3 SP-W-A-S

Semi-arid upper extremely 
cold 

 
Kangal 

 
1545 

 
478

 
26.6 

 
- 9.5 47 50 1.8 SP-W-A-S

Semi-arid upper extremely 
cold 

 
Gurun 

 
1250 

 
319

 
29.9 

 
- 5.1 32 29 0.9 SP-W-A-S

Semi-arid lower very cold

 
P (mm): Mean annual precipitation 
M (o C): Mean maximum for the hottest month 
m (o C): Mean minimum for the coldest month 
Q: Emberger’s pluviometric quotient (2000.P / M2 - m2 ) 
PE : Summer rainfall 
S: Emberger’s index of xericity (S=PE / M) 
W: Winter, SP: Spring, S: Summer, A: Autumn 
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The meteorological station of Gurun has 
semi-arid lower very cold type of Mediterranean 
climate that is common in Central Anatolia. 
While Sarkisla and Kangal are under the effec-
tive control of extremely cold, upper semiarid 
variant of Mediterranean type, particularly pre-
dominant in eastern Anatolia Akman (1982). 
Bioclimatic data show that the study area is situ-
ated in a transitional zone effected with two 
variants of Mediterranean climate prevail in East 
and Central Anatolia. 
 
3.2 Classification of the Vegetation  
 

The study area is situated in the Irano-
Turanian phytogeographical region Zohary 
(1973), with altitudes 1300-1700 m, character 
 
ised by the cushion-forming chamaephytes and 
xerophytic species. We classified the steppe 
vegetation in one alliance and three associations 
included in the Onobrychido armenae-
Thymetalia leucostomi Akman, Ketenoglu & 
Quézel 1985 order. The associations described 
here have formed a new alliance which has been 
considered in the following syntaxa: 
 
ALLIANCE: CONVOLVULO ASSYRICI - 
HELIANTHEMION CANI ALL. NOVA, 
 
(Type association: Asperulo capitellatae-
Salvietum caespitosae) 
 

The plant cover represents an alliance com-
posed of three associations well-developed on 
the soils originating from calcareous mother 
rock in the study area. This alliance extends be-
tween the towns of Sarkisla, Kangal and Gurun 
(Sivas). It occupies the area with an elevation of 
1300-1700 m. In the area occupied by the alli-
ance, the two variants of semiarid Mediterranean 
climate are predominant; upper extremely cold 
and lower very cold. 

 
Due to its floristic composition, the alliance 

was included in class Astragalo microcephali-
Brometae tomentelli Quézel 1973, which was 
formed to include the peculiar communities of 
spiny xerophytes, and its order Onobrychido 
armenae-Thymetalia leucostomi Akman, Ke-
tenoglu & Quézel 1985 comprising most of the 
steppe formations in Central Anatolia. 
 

The characteristic species of the alliance are 
Helianthemum canum (L.) Baumg., Ebenus 
laguroides Boiss. var. laguroides, Hypericum 
thymopsis Boiss., Convolvulus assyricus 
Griseb., Convolvulus compactus Boiss., Linum 

flavum L. ssp. scabrinerve (Davis) Davis, Gal-
ium incanum Sm. ssp. pseudocornigerum 
Ehrend., Stipa capillata L., Minuartia anatolica 
(Boiss.) Woronow ssp. scleranthoides (Boiss. & 
Noë) McNeill, Asphodeline tenuior (Fisch.) Le-
deb. ssp. tenuiflora (K.Koch) E.Tuzlaci var. pu-
berulenta E.Tuzlaci. 
 

Three associations of the alliance; 
 
ASSOCIATION: ACANTHOLIMO VENUSTI - 
ASTRAGALETUM NOEANI  ASS.NOVA, 
 
(Holotype: Table 2, Quadrate no: 4) 
 

This association occupies west, Southwest 
and Southeast slopes with an inclination of 20o – 
40o and an altitude of 1300-1650 m. It has a 
structure composed of spiny cushion-forming 
and tuft-forming xerophytes with a height of 5-
40 cm. The coverage of the species is about 80-
90 %. The dominant species of the association 
are Astragalus noeanus Boiss., which is the 
characteristic species, and Thymus sipyleus 
Boiss. ssp. rosulans (Borbás) Jalas. Other diag-
nostic species are Acantholimon venustum 
Boiss. var. venustum, Astragalus lagurus Willd. 
and Achillea goniocephala Boiss. & Bal.. The 
association has a distribution around town of 
Sarkisla. 
 
ASSOCIATION: STACHYO 
LAVANDULIFOLIAE - CONVOLVULETUM 
LINEATI ASS.NOVA, (Holotype: Table 2, 
Quadrate no: 19) 
 

This association has a structure composed 
of chamaephytes and hemicryptophytes with a 
height 5-50 cm. The coverage of the species is 
about 85-90 %. This association is fairly charac-
terised by the presence of Convolvulus lineatus 
L., which is a chamaephyte within the associa-
tion with coverage of 40-60 %. Other character-
istic species are Stachys lavandulifolia Vahl. 
var. lavandulifolia, Stipa lessingiana Trin & 
Rupr. and Hedysarum pogonocarpum Boiss. 
This association has a limited distribution on the 
east and Northeast slopes between towns of 
Kangal and Gurun. It occupies the slopes with 
an inclination 20o – 30o and altitude of 1500-
1650 m.  
 
ASSOCIATION: ASPERULO 
CAPITELLATAE-SALVIETUM CAESPITOSAE 
ASS. NOVA, (Holotype:Table2, Quadrate 
no:15) 
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It is type association of alliance. This asso-
ciation is characterized by the presence of Salvia 
caespitosa Montbret & Aucher ex Bentham, 
which is the dominant species, Asperula capitel-
lata Hausskn. & Bornm. ex Bornm. Genista al-
bida Willd., and Thymus parnassicus Hal. and 
occurs on north and Northeast slopes with an 
inclination of 5o or plain areas and  with an alti-
tude of 1500-1700 m. The association spreads 
around the towns of Kangal and Gurun. It has a 
structure particularly composed of chama-
ephytes with a height of 5-25 cm. The coverage 
of the species is about 95-100 %. 
 
4. CONCLUSION 
 

The study area which is located within the 
east part of Central Anatolia is confined to the 
Irano-Turanian floristic province from phyto-
geographical point of view (Zohary, 1973). The 
soil type is derived from mainly calcareous ma-
terial. The semi-arid upper extremely cold and 
lower very cold types of Mediterranean climate 
are effective in the area occupied generally by 
steppe vegetation adapted to xeric conditions in 
Central Anatolia. The associations described 
here have been considered within the syntaxa in 
the light of the latest works. 
 

Synopsis of the syntaxonomical units 
dealed with in the text is as follows: 
 
Superclass: Daphno oleoidis-Festucetales variae 
Quézel 1964 
 
Class: Astragalo microcephali-Brometea tomen-
telli Quézel 1973 
 
Order: Onobrychido armenae-Thymetalia leu-
costomi Akman, Ketenoglu & Quézel 1985 
 
Suborder: Onobrychido armenae-Thymenetalia 
leucostomi Akman, Quézel, Barbéro, Ketenoglu 
& Aydogdu 1991 
 
Alliance: Convolvulo assyrici-Helianthemion 
cani all. Nova 
 
Association: Acantholimo venusti-Astragaletum 
noeani ass. Nova 
 
Association: Stachyo lavandulifoliae-
Convolvuletum lineati ass. Nova 
 
Association: Asperulo capitellatae-Salvietum 
caespitosae ass. nova (type ass.) 
 

The communities described here are gath-
ered in the superclass Daphno oleoidis-
Festucetales variae composed of two classes 
one of which is Daphno oleoidis-Festucetea 
variae Quézel 1964 including the echorche 
meadows of some south-east Mediterranean 
countries such as Albania, Yugoslavia, Bulgaria 
and Greece and the other one described on the 
Taurus Mountain in Anatolia Astragalo micro-
cephali-Brometea tomentelli Quézel 1973. 
 

The class, Astragalo microcephali-
Brometea tomentelli is composed of communi-
ties of cushion-forming spiny xerophytes and 
chamaephytes. In Central Anatolia, this class is 
represented by the order Onobrychido armenae-
Thymetalia leucostomi comprising the steppic 
groups. The steppe associations described here 
have been considered in the alliance Convolvulo 
assyrici-Helianthemion cani nova attached to 
the suborder Onobrychido armenae-
Thymenetalia leucostomi. 
 

This alliance is composed of the communi-
ties formed by calcifuge species and spread on 
the calcareous-marly soils on the peaks above 
1500 meters in the eastern part of Central Ana-
tolia, and can be thought to be an eastern vicari-
ants of the communities Helianthemetea annua 
(Br.-Bl., 1952) Rivas-Goday 1957 described by 
the calcifuge ephemerophytes in Mediterranean 
Europe. 
 

At the lower altitudes, the skirts of the 
mountains in the region have often been occu-
pied by the gypsaceous species on the soils de-
rived from gypsicole materials. Same gypsa-
ceous species from the alliance Astragalo 
karamasici-Gypsophilion eriocalycis Ketenoglu, 
Quézel, Akman & Aydogdu 1983 therefore, 
penetrate to these calcicole groups at higher ele-
vations as transgressive component. But their 
abundance and coverage are quite poor. 
 

Exposure, elevation and inclination are the 
major effective impacts on distribution of the 
associations attached to the alliance. While the 
association Acantholimo venusti-Astragaletum 
noeani nova prefers the areas with an inclination 
20o – 40o on the west or Southwest slopes of 
1300-1650 meters, Stachyo lavandulifoliae-
Convolvuletum lineati nova occupies the east 
and Northeast slopes of 1500-1650 meters with 
the same inclination as previous one. The last 
one Asperulo capitellatae-Salvietum caespitosae 
nova spreads on the north and Northeast slopes 
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with an inclination of 0o–5o at the same altitudes. 
This association has an coverage 95-100 %. 
 

Although all the associations described here 
show a homogenous physiyonomy, they have 
quite heterogeneous floristic composition due to 
the anthropogenic impact on them. Asperulo 
capitellatae-Salvietum caespitosae nova was 
chosen as type association of the alliance due to 
the fact that its diagnostic species have been rep-
resented better than in the others. 
 

As compared, the floristic compositions of 
the associations within the alliance with the ad-
jacent communities in the region, there have 
been a week affinity and a poor similarity be-
tween them except for same gypsicole species 
penetrating from the lower altitudes. 
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