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VEGETATION OF CANKIRI, CORUM AND SUNGURLU
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SUMMARY

This study was carried out on the sylvatic vegetation in the north-east part of the perip-
heral zone of the Central Anatolia. The vegetation which is under the effective control of a
semi arid-very cold type of Mediterranean climate was analyzed by the three dimensional crdi-
nation technique based on the RRAUN-BLANQUET approach. The associations described in
the area were included in the class Quercetea ilicis of Mediterranean origin and in the alliance
Quercion anatolicae of the class Quercetea pubescentis regarding their ecologic and floristic pecu-

larities.

INTRODUCTION

The study area is situated in the north—east of the Central Anatolia,
Cankar: in the west, Corum in the east and Sungurlu in the south.

The previous works done on the vegetation of Turkey covers par-
ticularly the northern and southern parts of Anatolia. Much less at-
tention has been paid to the vegetation of the ecotones between the
main geographical region in Anatolia even though they exhibites on
interesting structure in respect to flora, plant ecology and phytoso-
ciology.

The aim of the study is to determine the syntaxonomical units
in such area like that and their relationships with the environment.

In the present work, the phytosociological structure of the plant
groups in the area was described for the first time.

The geographycal and climatical conditions of the area have enta-
iled to form three different plant groups.

It is believed that this study will supply a complementary infor-
mation to the floristic and vegetational researches carrying out in
Turkey.
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MATERIAL and METHODS

The study was carried out in two years, between the periods of
early spring 1984 and autumn 1986. The specimens of the plants were
collected and the quadrats which belongs to plant communities were
done during the study.

In the course of the study, the vegetation of the area was tried to
be described by means of the quadrats laid in the area with a hemo-
geneous plant cover.

A great number of plant specimens collected in the study area
were identifed by the authors in the herbarium of the biology depart-
ment of the Science I'aculty of Ankara and some were sent to the othesr
herbaria.,

The geological data were obtained from the reports of the M.T.A.
institute. The climatic characteristics were estimated depending on
the data of the meteorological bulletins of State Meteorological Service
of Turkey.

The soil specimens which belong to plant groups were taken during
the study and then were analyzed in the laboratory of the biology
department of Science Faculty of Ankara, using the following methods;

Texture: With hydrometer method of Bouyoucos
Gypseous: With acetone method
Lime 9, and CaCO3 9%,: With titration
pH: With pH meter
Conductance: With Conductance Bridge instrument
The solved Cations within the water:
Mg and Ca : With titration
Na and K : With the Flame photometric method.

The quadrats were classified by the polar ordination methods
(Bray and Curtis, 1953) based on Braun-Blanquet approach in order
to form the syntaxonomical units in the area.

BRIEF DESCRIPTION OF THE STUDY AREA (Map: 1)

The study area situated in the north-east of the central Anatolia
is generally covered with the calcerous soils. While the altitudinal
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range of the area varies between 1000-1500 meters, the highest peak
reaches to 1585 meters (Kartal tepe).

The climatic conditions of the region are characterized by cold
winter, often with frost and hot summer with drought periods. The
data of the meteorological statations of Cankiri, Corum, and Sungurlu
and Bayat having only the precipitational measuremenis were used
to determine the type of climate in the area. All the climatical data
have been seen in the tables no 1-2-3-4-5-6-7. The total amount
of rainfall in the region varies between 384.9-687.7 mm. The mean
minimum temperature of the coldest month (m) is —4.0°C in Qankir
and —4.6°C in Corum and the maximum ones of the hottest month
varies from 29°C (in Corum) to.7°C (in Cankmri).

The bioclimatical values obtained by the present data are as fol-
lows:

Altitude (m) p (mnm) } M (°C) | m (°C) Q, PE/ME I Type bioclimate ‘

Cankm 751 | 384.9 30.7 -4.0 38.7 2.2 Semi arid-very
cold type of
Gorum 798 | 417.7 29.0 4.6 43.5 2.8 Mediterranean

According to the pluviothermic quotient of Emberger (Q2), the
area is under the influences of a semi arid-very-cold type of Medi-
terranean bioclimate.

VEGETATION

The study area situated in the peripheral zone of the Central Ana-
tolia exhibites a vegetation which composed of decidious woody spe-
cies and the steppe ones. In the study, the phytosociological structure
of the woody communities was examined. As in the most of the world,
the steppe vegetation peripherically delimited by sylvatic plant groups
of Anatolian territory has been exploited by men particularly through
grazing and intensive agricultural purposes. So it, here, is possible to
see some degradation phases of vegetation types.

In the region two distinct group of woody vegetation can be mainly
distinguished, one is of mediterranean origin and the otheis are Ana-
tolian. Among these, the ones of medifeterranean origin are included
in the class Quercetea ilicis and the others were attached



Table 1. Monthly and annual mean temperature (°C)

| Stations | h(m) | I I m | Iv v VI | VII | VIII} IX X XI | XII | Annual mean
Cankini 751 [ -0.6 | 1.0 5.4 |10.9|16.1(19.9 23.1 [ 22.017.0 [11.4 ]| 5.8 1.6 *Il
_Corum 798 | -0.6 | 1.1 4.8{10.5{15.1(18.5|21.1|21.0|17.0 12,1 6.6 1.8 10.7
Table 2. Monthly and annual minimum mean temperature (°C)
Stations | h(m) ] I 1I III3 ) 1v v VI ) VII | viII | IX X XI | XII | Annual mean
Cankin 751 -4.0-3.1|-0.1| 6.6 | 8.9(11.7[13.8|13.5| 9.3 | 4.7 0.8 -1.7 4.9
Corum 798 | -4.6 | -3.3 [ -0.8} 3.7| 7.7]|10.2|12.5|12.6 | 9.2 5.2| 1.4]|-2.0 4.3
Table 3. Monthly and annual maximum temperature (°C)
Stations | h(m) | I 1I Imr | 1v v VI | VII | VIII | IX X XI | XII | Annual mean
Ganlaur 751 3.3 5.5(11.3[17.6(22.7(26.630.5(30.7(25.8(20.0{12.6{ 5.6 17.7
Corum 798§ 3.8 6.0 11.0]17.2 22.1|25.7(28.7]20.0|25.9]19.9]13.2] 6.2 17.3

€2 NOILVIZODHA DILVATAS HHI NO HOUVHSHYE TVOIDOTOIDOSOLAHA



Table 4. Minimum temperature (°C)

Stations | h(m) 1 1I IIx v v VI § VII | VIII | IX X XI | XII | Annual mean
Cankin 751 |-25.0 |-24.0 1-15.5 | 4.7 |-22.6 | 1.6 6.4 4.6 -2.0]-6.3 [-19.4 |117.7]| -25.0
Corum 798 |-25.6 (-25.5 |-19.0 | -7.8 [ -3.0 | 0.2 | 4.0 | 3.0]-3.01 -6.3 {-21.5 —T24.4 —.25.6
Table 5. Maximum temperature (°C)

Stations | h(m) 1 I III Iv v VI | VIl | VHI | IX X XI | XII | Aonual mean

Cankin 751 § 14.3 [ 22.0 | 29.0 [ 31.0 { 33.4 | 37.0 | 41.7 | 41.8 | 36.7 | 33.6 | 23.1 | 18.2 41.8

Corum 798 | 17.0 { 20.3 | 28.6 | 30.2 { 35.1 | 37.1 [ 39.7139.4 | 36.9{ 33.6 | 25.6 | 19.0 39.7
Table 6. Mean relative humidity 9%

Stations | h{m) I | 1I I v v VI ] vl | viil} IX X XI | XII | Annunal mean |
Cankiry 751 1 19 75 67 62 62 57 52 52 59 65 73 89 N 65 I
Corum 798 B '—7‘6-« - 74 g;“ 62 61 57 52 33 57 62 70 71 l 64 _l
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Table 7. Monthly and annual mean precipitation

annual the
mean regime

Stations I 11 I v v VI | VII | viil | IX X XI | XII | precip. | of precip.

Gankin | 46.0 | 38.3 | 37.8 [ 38.9 | 55.0 | 39.9 | 13.0 { 13.3 | 15.1 | 17.1 | 23.5 | 47.2 384.9 (Sp,W.,Sm,A

Corum | 44.4 | 31.2 | 38.1 | 46.1 | 60.9 | 47.5 | 17.7 | 12.9 { 19.5 | 25.0 | 30.6 | 43.8 417.7 |Sp,W,Sm,A

Table 8. Soil analysis

Physical Analysis Chemical Analysis
Conduc- .

Plant gyp- | CaCO, Texture tance Soluable Cations meq/ lt.
Group sum 9% Sand Silt | Clay | class | pH |mmhos/cm| Mg | Ca |Cat+Mgi N K
Carici- Sandy-
Quercetum — 0.7 | 67.43(26.26 ) 6.30 | Loam | 7.6 0.770 2.6 4.8 7.4 | 0.130 | 0.090
Carici- Silty-
Quercetum -— 0.6 | 47.23 | 50.14 | 2.62 | Loam | 7.4 0.774 1.415.9 7.3 |0.102 { 0.086

S¢ NOILVLIADTIA DILVATAS dHI NO HOUVASTY TVIIDOTOIDOSOLAHd
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to the class Quercetea pubescentis. These units were
classified by ordinating the quadrats according to the three dimensional
ordination technique of Bray and Curtis, 1957 (Figure no 1).

Figure 1. Ordination of the Plants associations. A,~ Juniperus excelsa Plant group, A - Salvio

~Rboetum coriariae, B~ Carici-Pinetum nugrae, B,~ Carici-Quercetum cerridis a) quercetosum
pubescentis, b) quercetosum macrantherae.

Class: Quercetea ilicis Br.~Bl 1936 em.
Rivas-Martinez 1975

The mediterranean originated plants groups spreading around

Harami stream between the towns of Corum and Bayat have been
classified in two units.
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a) Juniperus excelsa—Peliurus spina—christi plant group (Table no 1)

Although it can be differentiated by the mediterranean species
such as Juniperus excelsa and Paliurus spina-christi, this community
was considered, for now, as a plant group instead of association due
to its local distribution. It is a woody community composed of the
steppe and sylvatic species and it occupies the sites in the form of stream
beds with an altitude of 950 m. Although its phytoscciological inter-
pretation is diffucult, the plaut group is included in the class Querec-
etea ilicis due to the dominancy of the species of mediterranean
origin,

b) Salvio-Rheetum coriarige ass.nova (Table no 1)

Characieristic and differantial species :
Rhus coriaria, Salvia heldreichiana,

Habitat and structure :

This is an association which occupies the same site of 800 m as
the previous one and spreads out on the hills with an inclination of
40 9,. Salvia heldreichiana plays a co-dominant role in this asscciation
dominated by Rhus coriaria. The soil surface have a stony appearance
due to the erosion. The coverage percentage of the association is about
50 %. The components of the floristic composition along with the
characteristic species helongs to the syntaxa of mediterranean origin.

Distribution :

The association has a local distribution in the area.

Syntaxonomy :

The association was considered in the lass Quercetea ilicis
extending in the whole mediterranean region due to the phytogeorap-
hical characteristics of the species.

Holotype : Table no 1 quadrat no 59.

Class: Quercrtea pubescentis Oberd. 1948; Doing Kraft
1955.

Order: Querco-Carpinetalia Quézel, Barbéro, Akman 1980
Alliance: Quercion anatolicae Quézel Barbéro, Akman 1977



Table 1: Plant communities of the Class Quercetea ilicis

Quadrat no ........coiiveriinnn.... 54 55 56 57 58 59 60
Altitude (m) ...........iiuin.... 950 950 950 800 800 800 800
Inclination (%) .........coovvi.... 0 0 0 40 40 40 40
Direction ......................... N N N S S S S 8
Area of the quadrat (my,) .......... 100 | 100 | 100 | 100 | 100 | 100 | 100 §
Coverage (%) «vvvvvenrnnnnnnnnnnn, 40 40 40 50 50 50 500 @
Bedrock ...l M CM | cM C Ekc C cl ~
Characreristic and differantial species:
Juniperus excelsa ........................ 33 33 33 11
Paliurus spina-christi ..................... 23 12 23 111
Linaria simplex........................... +1 -+1 +1 . . . NEEie)
Rhus coriaria ................ 0iiel.... . . . 33 33 34 33 IV
Salvia heldreichiana ..................... 22 22 23 23] IV
Characteristics of the Quercetea ilicis:
Juniperus oxycedrus ...................... I 12 +1 12 I 11
Cotoneaster nummularium ............... i ++ l 11 11 i III
Characteristics of the Quercetea pubescentis:
Berberis crataegyna ............... ...... 12 12 12 . . . { . 11
Quercus pubescens ....................... I . i . ‘ 12 + +1 12 | v
Characteristics of the Querco-Fagea and
Querco-Fagetea:
Teucrium chamaedrys .................... +1 l +1 +1 11X
Myosotis sylvatica ....................... I .0+t +1 I I
Characteristics of the Astragalo-Brometea and
Oacbrycho armeni-Thymetalia leucostomi:
Teucrium polium ......................... 41 +1 41 41 11 4+ VvV
Ziziphora capitata ........................ . . +4 + 4 +1 44| IV
Thymus leucostomus var. leucostomus ..... +1 -+1 +1 +1| IV
Centaurea virgata ..............ccovvv.n.. +1 41 +1 41 IV
Koeleria eristata .............cccviuiunn.. . . . . 11 +1 11 111
Paronychia kurdica subsp. kurdica ......... +1 11 11 . 111
Minuartia hamata ....................... +1 +1 +1 I11
Causinia birandiana ...................... . . . 11
Alyssum sibiricum ....................... +1 +1 I
Companions:
Callipeltis cucullaria ...................... +1 +1 +1 +1 41 +1 +1 Vv
Carex panicea .........c.vevviininiennn. . . . +1 +1 +1 41 IV
Centaurea urvillei ........................ 44 44 + 4 44+ IV
Linaria corififolia ....................... +1 -1 +1 k| IV
Paracaryum ancyritanum ................. =+ -4 - 4+ IV
Nepeta italica .......................... 41 +1 41 +1; IV
Bromus japomicus ........................ . +1 41 -1} IIX
Astragalus xylobasis var. angustus ......... . . . +1 +1 11} 111
Aethionema arabicam ................... +1 +1 +1 . . .1 Il
Velezia rigida ................... ..., -1 +1 +1 o 11X
Valerianella vesicavia ..................... +1 4+ +1 . III
Senecio vernalis ............... ... .. ..., ++ +4 +1 III
Arenaria leptoclados ..................... 4+ + 4 +1 111
Medicago minima ..... e, 4+ +- +- TII1
Galium tenfussimum ...................... +1 +1 +1 III
Holosteum umbellatum ................... +1 +1 11 Ii1
Sanguisorba minor ....................... . ++ ++ . Jd 1T
Scabiosa rotata ...........c.iiiiiiianaan.n . . 4+ ++| II
Scabiosa plumosa ........................ +1 -+1 . 410

C : Calcareous
M : Marl
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Carici-Quercetum cerridis ass. nova (Table no 2).

Characteristics and differantial species :
Quercus cerris var. cerris, Carex divisula var. leersii.
Habitat and structural characterictics :

In the study area, the decidious forest are formed by Quercus
cerris var. cerris, Quercus pubescens subsp. anatolica and Quercus macrant-
hera subsp. syspirensis. Quercus cerris var. cerris is a dominant spesies
in the area and the others are co-dominant ones. These types of forests
are especially widespread in the sites of 15501500 m. where the rainfall
increases.

This association which is described through 19 quadrats is charac-
terized by Quercus cerris var. cerris and Carex divisula subsp. leersii
and is spread out on the soils derivated from calcereous mainrock (pH:

7.4-7.6).

The soils on which the association is spread out has a sandy and
loamy clayey texture as seen in the table no 8.

The floristic composition of these forests is nearly heterogeneous
although they have an homogeneous aspect from the physionomical
point of view.

According to the co-dominant species, characteristics and expo-
sition, two subassociations can be distinguished;

1-Quercetosum pubescentis

This subassociation which is differentiated by Querercus pubescens
subsp. anatolica and Vicia grandiflora var. grandiflora is individualized
on the south slopes of the Ugurludag.

2-Quercetosum macrantherae

Especially Quercus macrathera subsp. sispyrensis and Telephium
imperati play an important reole as a differantial species in this subas-
sociation.

Distribution :

This association is widespread on the north slopes of Ugurludag
between Corum and Bayat.
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Syntaxonemy :

The association were included in the alliance Quercion an-
atolicae of the order Querco-Carpinetalia belonging
to the superclass Querc o-F a ge a. The species of the class Astra-
galo-Brometea don’t play an imporatant role here.

Holotype: Table no 2, quadrat no 80

Carici—Pinetum nigrae
(Table no 3)
Habitat and structural characteristics :

The black pine association covers a narrower area in the region than
that of Oaks.

The association is characterized by Pinus nigra subsp. pallasiana,
Carex distachya, Anihyllis vulneraria subsp. boissieri, Lathyrus spai-
hulatus, Epipactis helleborine and Campenule rapunculoides.

This association which is localized around Ugurludag display a
degraded structure while the tree layer is composed of the type species
Pinus nigra subsp. pallasiana, Quercus pubescens subsp. anatolica,
Quercus cerris var. cerris and Colutea cilicica forms the scrub layer.
The grassy layer is composed of some the steppe species.

In the area, the northern slopes between 1000-1050 m. are occupied
by this association.

Although steppe species and sylvatic ones were found together in
the area because of its phytogeogrophical situation, this association
is more homogenous than the previous one from the physiognomic
and floristic point of view.

Distribution :

Ugurludag, Hacilarhan: and Misler ovasi are occupied by this
association.

Syntaxonomy :

In the study area, this association were considered in the class
Quercetea pubescentis and in its alliance Quercion
anatolicae.



able 2: Carici-Quercetum cerridis

Quadrat no .............. ... 71 78 19 80 36 37 38 39 40 41 42 53 69 70 71 72 73 4 75
Ahitade (m) ........ ...l 1000 | 1000 | 1000 | 1000 | 1160 | 1100 | 1100 | 1100 | 1100 | 1100 | 1150 | 1250 | 1100 | 1100 | 1100 | 1100 | 1100 | 2100 | 1150
Inclination (%) ............ PN 20 20 20 20 25 25 25 20 20 25 30 — 15 15 15 20 20 15 20
Direction ..........ccovuannnnn E E E E N N N N N N | NW S w w w W W W w o
Area of the quadrat (m?) ....... 400 | 400 | 400 | 400 | 400 | 400 ( 400 | 400 | 400 [ 4060 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 =1
Coverage (%) ..covvvivninnnnnn 70 70 70 70 80 80 70 70 70 80 80 80 80 70 80 70 70 70 70 §
Bedrock ...........ciiiiiiiini C C C C C G C C C C C C C C C C C C C &
iracteristic species of the association:
sTCus cerris var, Cerris .............. 34 34 44 34 34 34 33 34 44 44 45 12 55 45 55 45 45 45 45 v
ex divisula subsp. leersii ........... +1 11 11 11 +1 -1 11 11 +1 +1 12 12 22 12 11 +1 v
ferential species of the subassociation: 12
swreus pubescens subsp. anatolica +1 12 22 12 23 23 33 12 23 23 44 11}
ia grandiflora var. grandiflora ....... +1 11 11 +1 + + ]+ | ]+ 12 11
wreus macranthera subsp. syspirensis . 33 41l ++ ] ++ 12 +1 12 -+1 | I1I
ragalus schizopterus .............. .. . . +1 11 12 23 32 11
ia cuspidata ............. .. NI S +1 +1 +1 11
racteristics of the Quercion anatolicae:
‘olium panuonicam subsp. elongatum . . . . +1 +1 —+1 11 +1 11 - +1 . +1 41 +1 +1 +1 +1 +1| IV
ia cracea var. stenophylla ........... +1 11 11 11 +1 +1 11 +1 +1 +1 |+ . . . . +1 +1 +1| IV
hyrus digitatlts .. ........oooeeonone IR (RSN D N S I D [ vy RUTrTay QRpti BN JRRVE, I QNS . . . . +1f 41 41| 1| IV
onilla varla ............ o ool . . . . +1 +1 +1 11 41 11 11 12 12 22 22 12 11 | III
racteristics of the Quercc-Carpinetalia:
yenium penthaphyllum ............. . +1 +1 | +1 . . . . 41| 41| 41 41| 41 41| 1 +1 ] 11
erala involucrata ................. 11 4-1 12 11 11 +1 11 11 +1 . . . . . . CbIIx
monia agrimonoides ............ ... . . ++ 1
racteristics of the Quercetea pubescentis: I
7ia TOMENTOSA .. e e virirnneaun +1 +1 | ++ . . . . 12 ) +-+ | ++ +1 +1 +1 41 +1 11
ne italica ........ ... o . . 4+ +1 +1 | ++ 4 . . . . . . +1 IT
lamen coum  .........cciiiiaaiienn R . . . . . . +1 11 11 11 11 +1 11 11
halanthera rubra ................... +1 11 +1 . . . . +1 +1 . . 1
bus tormimalis ........cc0viiieainan . R . + + 4 -+ -+ . I
taegus orientalis .................. . . . . 41 | 41 +1 . . 11
olium medium .......... ... ... +1 +1 11 +1 . . . . . . +1 11
hriscus nemorosa ................. . . . +1 . I
racteristics of the Querco-Fagea:
crinm chamaedrys ................. +1 -+1 +1 +1 11 —+1 +1 11 +1 +1 +1 +1 41 11 +1] IV
sana communis subsp. intermedia ... 41 +1 +1 11 +1 +1 +1 |+ 4 +1 -1 . . . . . . +1 | IIX
LACZUS MONOZYNR < .ovrrrnnrnnrnon . . . . -+ + -+ + + + + -+ + + + + | I
chypodium sylvaticam ............. R +1 -1 +1 11 . . -1 +1 +1 41 +1 +11 III
ne alba subsp. eriocalycina ........ . R R . . -+ +1 4+ | +1 +1 11
m uwrbanum ........ ... i ++ | - ] A . +1 . . . . . . . 11
opodium vulgare subsp. vulgare ..... . 41| 4+ 11 +1 —+1 12 +1 . . . . . . R 1I
wnculus brutivs  ......... ... . . . . . . . . 1 4+ 41 +1 ) 4+ 11
tuca drymeia ..............ooin... 41 +1 11 +1 +1 +1 . . . . . . . 11
sotis sylvatica ........... .. ... . . . . . +1 41 11 +1 I
urnum lantana ......... .. 00000 + . . 1
racteristics of the Astragalo-Brometea:
onica multifida .................... +1 +1 +1 11 +1 +1 +1 11 +1 +1 +1 11 +1 +1 41 11 +1 v
hemis tinctoria ............... ... . . . . . . . . +1 +1 +1 | 4+ + +1 +1 +1 +1 +1 +1 | III
isnthemum nummulariom ... ...... +1 +1 1l +1] ++ 11| +4+ ) ++ +1 +1 11 . . . . . . . R 4 !
crium poliam .......... ... ...l +1 +41 +1 +1 . . . . . . . +1| ++ 41| +-+ -+1 7 II
bryehis armena .......... ..l [ . . . ++ +1 +1 | -4 +1 +1 -+1 1I
tellaria orientalis subsp. pinnatifida +1 11 +1 +1 . . . . . . . . I
tuca valesiaca ................. ... . . . . . . 12 I
‘hys cretica subsp. anatolica ........ . . . +1 +1| 1 1
pula barbata ............. ... ... —+1 +1 —+1 . . . . . . I
ragalus lydius ............... .. ... . . . . +1 +1 +1 I
phora taurica ...................... —+1 . . . I
1panions:
UI APETING .+ vt vvevnitinnnnesenonas +1 11 11 11 12 12 +1 —+1 12 22 +1 12 +1 +1 11 11 11 +1 +1 v
tylis glomerata .................... +1 +1 +1 +1 +1 +1 +1 41 11 +1 +1 11 S+ 4+ L +1 +1 A\
Cari TACEMOSUIM . ..o\t eneen.nn +1 +1 11 11 . . . . . . . +-1 —+1 -+1 11 41 11 —+1 | III
entilla recta ...l . . . . +1 +1 1 ++ +1 +1 +1 | 41 +1 | 4+ 11| 4+ | IIT
X PAIHCEA .. ...eeeiiiiieian 11 41 11 11 . . . . +1 --1 11 11 +1 11 .1 I
olium secabrum ................... . . . +1 +1 + +1 -+1 +1 +1 +1 +1 +1 1} III
ailia gsecunda . ..., oLl -4-1 -1 +1 . . . . . )t -1 -1 -1 +1 41| I
orientalis ................. ... ... . . o . . 11 11 +1 11 . . +1 11 11 41 + | X
illea setacea ............ccooviunnnn +1 +1 +1 +1 +1 +1 +1 11 +1 11 . . . . 111
eta nuda subsp. albiflera .......... . . . 12 12 32 12 +1 12 +1 . . . . . . I
bulbosa ............ i, . +1 . -1 +1 ] 4 - +1 +1 1I
deum bubosum ................... . . . . R +1 +1 1 11 -1 +1} -+ II
:sotis lithospermifolia ............... +4+ | +1f +1 11 +1 . . . . . . . II
yilla orientalis ................. ... . . . . +41 11 +1 +1 +1 +1 +1 I
:adaucus crientalis ................. 4+ + + +1 + + . . . . . I
athus calocephalus ................. + + + | +1 4+ | ++ . . . . . R ¥
genia latifolia ............ ... L0, . . . . . . ++ i+t +1 11
sella piloselloides subsp. megalomastix . +1 12 +1 11 +1 . . . . . . II
olium phleoides ................... 11 +1 12 +1 11 . . . . . . 11
rolea bituminosa ................. . . . . . . . +1 +1 —+1 +1 +1 1I
sianella bithynica .................. +1 +1 +1 +1 +1 . . . . . 1I
a sativa"subsp. nigra ............. . . . +1 . . . . +1 ) ++ | 4+ ++ I
olium pratemse ................... +1 | ++ +1 ] +4+ | ++ . . . . . I
dinm cicutariom ........... ... R T R e . = I
um exXeratull . .........viieneiiinn . . . . . +1 +1 +1 +1 I
dusia pentagyna ..................0 +1 +1 +1 +1 . . . . . . . . I
horbia myrsinites ................. . . . . +1 | 4+4+ | ++ +1 I
-agalus campylosema subsp. campylosema . . +1 +1 +1 +1 I
a spicata ............. e . . +1 +1 . . 11 +1 I
sma armenum  .......... P ++ 41 -+1 41 . I

: Calcareous



Table 3: Carici-Pinetum nigrae

Quadrat no .......... .. ... . . ... ... .. 43 44 45 46 47 76 65 48 49 50
Altitude (m) ........... ... . ..., 1100 | 1100 | 1150 | 1050 | 1100 | 1100 | 1000 | 1150 | 1100 | 1100
Inclination (%) ........................ 30 30 25 20 25 5 5 20 20 30
Direction ............................. N N N N N| SE| Nv| N N N 8
Area of the quadrat (m?) .............. 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 §
Coverage (%) «vvvevnrivnnnnennnnnnn.. 60 60 70 60 60 60 40 70 60 60 1
Bedrock ....................iiii C c C c c C c c c c| ™
Characteristic and differential species of the association:
Pinus nigra subsp. pallasiana ................. 33 33 34 33 34 33 33 44 44 44 A\
Carex distachya .............................. +1 11 +1 11 11 22 11 12 +1 v
Anthyllis vulneraria subsp. boissieri ............ . +1} 41 1 +1 1 11 III
Lathyrus spatalatas .......................... . + -+ ++4 | +4+ 41 II1
Epipactis helleborine ......................... 4+ +1] +1 . 1I
Campanula rapunculoides ..................... . +1 +1 +1 1I
Quercus macranthera subsp. syspirensis .......... +1| +1] 41 I
Characteristics of the Quercion anatolicae:
Coromilla varia .............................. +1 +1 +1, 41 . . +1 +1 I
Quercus pubescens subsp. anatolica ............ . . | 41 12 12 . . 12 II
Vicia cracca subsp. stenophylla ................ +1 . I
Characteristics of Quercetea pubescentris:
Quercus cerris subsp. cerris ................... +1 +1 + +1 41 12 . -1 +1 12 A\
Doryenium penthaphyllum .................... . . +1 22| 41| ++ 12 +1 +1 +1 v
Silene italica ....... ettt raea . . +1} 41} 41 . -+1 11 +1 III
Cephalanthera rubra .......................... . +1 . + -+ 11 - . + I
Colutea cilicica .............................. . + + -+ + . 11
Pimpinella tragium subsp. polyclada ........... . . +1 . +1 ] +1) 41 I
Trifolium mediuvm ................ ... ....... . . 11 11 41 . 11
Astragalus glycyphyllos subsp. glycyphylloides . .. . . +1] 41 I
Tanacetum poteriifolium ...................... +1 . . 1
Pyracantha coccinea .......................... . . -+ I
Characteristics of the Querco-Fagea and Querco-Fagetea:
Silene alba subsp. eriocalycina .............. -+ + + + + + + -+ v
Veronicac hamaedrys ...................... .. +1 +1 +1 11 41 . +1 11 11 v
Poa nemoralis .............................. . . +1 11 11 +1 +1 11 11 v
Lapsana communis subsp. intermedia .. ....... . +1 . +1 +1 I
Clinopodium vulgare subsp. vulgare ............ . +1| 41 . I
Ligustrum vulgare ......................... . . + I
Characteristics of Astragalo-Brometea and Onobrycho armeni-Thymetalia leucostomi:
Festuca valesiaca ........................ e +1 41 +1 1] +1 11y 23 +1 11 +1 v
Koeleria eristata ................. ... ... . ... . 41 41 41 +1 . 12 +1 + +1 v
Leontodon asperrimus ....................... + -+ + | 41 F1 + + —+ v
Teucrium polium ............................ . -+ + | ++F +1 . +1l +1) 41 v
Ziziphora tenuior ........................ ... -+ +1 | ++ N e b+t 1
Polygala pruinosa ........................... . +17 +1 +1 . B I R A I 1
Paronychia kurdica subsp. kurdica ............ . . . 12 . . 1
Compenions:
Poa bulbosa ................................ +1) ++ 1 11 1y +1) +1 11 11 +1 v
Dactylis glomerata .......................... 4+ ++ | +1 +1 . 22 +1 41 +1 A
Bunium microcarpum subsp. bourgei ......... +1 4+ | | . +1 -+ + +1 A
Muscari racemosum . .......... ... e, -+ -+ +1 11 +1 11 . +1 41 +1 \i
Helianthemum canum ....................... +1 22 12 22 22 +1 11 +1 v
Globularia trichosantha ...................... 11 +1 +1 -1 11 11 +1 +1 v
Brizamedia ................................ +1 -1 +1 11 +1 41| 4 11 v
Fibigia clypeata ...................... ...... +1 | +4+ |+ 7+ |+ + + 41 v
Acantholimon acerosum ...................... 11 12 11 + +1 +1 . +1 v
Astragalus campylesema subsp. campylosema . . . +1 -+ +1 11 +1 11 +1 III
Coronilla orientalis .......................... . +1 +1 +1 + -+ 11 I
Myosotis lithospermifolia .................. .. . +1 +1 +1 +1 41 +1 111
Astragalus densifolius ........................ -1 . 11 . +1 +1 +1 111
Inula ensifolia ...................... ... ..... . +1| +1| +1 +1| 41 . 1Ir
Aethionema arabicam ...................... . . -+ . + . + + 1
Aethionema armenum ....................... -+ -+ + . . . . + 1I
Pilesella piloselloides subsp. megalomastix ...... . . . -+1 -+1 +1 . I
Alyssum murale ............................ =1 41 I

(]

calcereon
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However some steppe species which belongs to the Astragalo
~-Brometea can also be seen here, they don’t have a phytosoci-
ological significance Holotype: Table no 3, Quadrat no 47.

DISCUSSION

The study area situated in the nort—east part of the peripheral
zone of the Central Anatolia is phytogeographically localized in Irano-
Anatolian floristic region.

The associations described here were considered in the following
syntaxa;

Superclass: Querco-Fagea Fukaret et Fabi-Janik 1968

Class :Quercetea pubescentis Oberd. 1948;
Doing Kraft 1955
- Order : QuercoCarpinetalia Quezél, Barbéro,
Akman 1980
Alliance : Quercion anatolicae Quezél, Barbéro,
Akman 1977
Class : Quercetea ilicis Br.-BlL 1936 em Rivas-

Martinez 1975

Quercetea pubescentis :

Its borders are extended from the Mediterranean to Eurosiberian
region in the north. This class has been divided into two orders, one of
themis Quercrtalia pubescentis and the other Querco
~Cedretalia libani.

The recent vesearches proved that Quercetalia pubes-
centis should be considered together with the Querco-—Carpi-
netalia owing to its special alliances. This order is represented by
the alliance of Quercion anatolicae in the region.

Quercetea ilicis:

This class extends to whole Mediterranean basin, from Greece to
the near east. A lot of sclerophyllous and also decidious species were
included in this class. Several plant groups which belong to this class
were attached to the order Quercetalia ilicis.
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Class : Quercetea ilicis

Juniperus excelsa—Paliurus spina—christi plant group:

In Turkey, Juniperus excelsa is generally common in the Medi-
terranean phytogeographical region, in steppe—forest tramsitional belt
of Central Anatolia and at low levels of Prepontic region in north Ana-
tolia of between 1000-1200 meters. These forest types indicating a
degratation phase in vast part of Anatolia are under the effects of
man in various ways such as excessive grazing and extensive farming.
This kind of effects caused some steppe species to panetrate into its
floristic composition. The same situation was observed in the study
area. Juniperus excelsa was thought as a plant group instead of plant
association because of its local distribution and floristics aspect. Due
to the fact that some differantial and dominant species except for the
steppe ones belong to the Quercetea ilicis, this group was
considered in this class.

The same plant group had been determined by Quezel et all. (1980)
in north Anatolia, Cetik (1976) in Elmali, Ovacakverdi {1983) in Seydi-
sehir and Kiling (1985) in Devrez Kizihirmak region.

Salvio-Rhoetum coriaria:

Rhus coriaria is a Mediterranean element but it has a large ecolo-
gical range that is why it is widespread on the eroded red-brown cal-
careous soils,

This association is characterized by the Mediterranean originated
species. The large number of the components forming its floristic com-
position comprise of steppe species. However, this association was
considered in the class of Quercetea ilicis, due to its charac-
teristics and differantial spesies. There is not a smillarity between
Ephedro-Rhoetum coriariae determined by Cetik (1985)
in Aksaray and this association described here due to the their distinct
geographical distributions.

Class : Quercetca pubescentis

Alliance : Quercion anatolicae

Carici-Pinetum nigrae:

Pinus nigra subsp. pallasiana is more widespread than the other
pine species in Turkey. This plant group forms local communuties ni
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the area which is situated transitional zone of steppe and forest in
Central Anatolia of between 1000-1150 meters.

This sylvatic group was researched by indigenous and foreign
researchers in vast part of Turkey so far.

The black pine communuties were considered within the alliance
Pinion nigrae by Zohary (1973) owing to the fact that they.
showed an ecological and floristical pecularities in different geograp-
hical regions.

This alliance was seperated into two groups by the author; Pinion
nigrae orientale which is located in the Oromediterranean
zone of Mediterranean region and Pinion nigrae xero-eux-
inum which is spreading out in the Xero-FEuxinion zone of Central
Anatolia. The other black pine communuties determined in the north
of Armutlu around Izmir were considered as Pinetum nigrae
typicum by Schwarz (1936). On the other hand a group of this
community in Anatolia was attached to the order Querco-Cedr-
talia libani which is common in the Mediterranean region and
the others were attached to Querco-Carpinetalia by Akman,
Quezél and Barbéro (1978) due to the its ecological and floristical diffe-

rences,

In this study, this association has been included in the alliance
Quercion anatolicae of the class Quercetea pubes-
centis,

Carici-Quercetum Cerridis:

The communities of Quercus cerris which is a Mediterranean ele-
ment were described with local species by Cetik (1985) in Erciyes mo-
untain, by Diizenli (1976) in Hasan mountain and Vural et all. (1985)
in National park of Afyon.

In the area, Quercus cerris showing a large distribution forms an
association in which Quercus pubescens and Quercus macrenthera were
appeared as co-dominant species in different expositions. Two distinet
subassociations were formed by two oak species within the association
characterized by Quercus cerris and Carex divisule. In the association,
although some species of Astragalo—-Brometea were inc-
reased in number because of its phytogeographical situation, They
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don’t play any important role from the point of phystesociological
view,
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