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Abstract: The aim of this research was to determine the complete flora of Ahlatl ı bel dryland range, near Ankara and 
to investigate the distributions of the most abundant and important range plants. The results were analysed using chi-
square and coefficient of dispersion methods. The analysis showed that the distributions of Stipa lagascae, Festuca 
ovina, Astragalus ovalis and Astragalus angustifolius were fıtted to the poisson distribution, while Poa bulbosa had a 
contagious distribution. Basal cover values of these f ıve experimental species varied between 5.93% for Festuca ovina 
and 0.56 for Astragalus angustifolius. 109 plant species belonging to 77 genera in 27 families were found in the 
experimental area. It was observed that 13 plant species In the experimental area were decreasers, comprising eight 
grasses, four legumes and one Rosaceae species. Nine species were increasers; four grasses and five from other plant 
families. Thus, a total of 22 plant species out of 109 were identified as climax plant species for this region. The presence 
of so many plant species in approximately 1.5 ha of land, and the small proportion of clirnax plant species indicated that 
the condition of this dryland range was poor. Besides this, it was observed that there was not expected improvement in 
the vegetation of this range rested for 25-30 years. 
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Ankara Ahlatl ı bel K ı raç Mera Floras ı  ve Baz ı  Önemli Bitki Türlerinin Da ğı lış ları  
Üzerine Araş t ı rma 

Özet: Bu araş t ı rma Ankara Ahlatl ı bel k ı raç meras ı n ı n floras ı  ve merada en çok bulunan baz ı  önemli mera bitkilerinin 
dağı l ış lan hakk ı nda bilgiler elde etmek amac ı  ile yap ı lm ış t ı r. Merada en çok bulunan beş  bitki türü üzerinde khl-kare ve 
da ğı l ış  katsay ı lar ı  yöntemleri ile yap ı lan incelemelerde adi sorguç otu, koyun yuma ğı , yuvarlak geven ve dar yaprakl ı  
geven bitkilerinin da ğı lış lar ı n ı n poisson dağı l ış a uyduğ u, yumrulu salk ı m otunun da ğı l ışı n ı n ise contagious oldu ğ u 
anla şı lm ış t ı r. Araş t ı rma bitkileri olarak seçilen be ş  bitki türünün dip kaplama değ erleri en yüksek koyun yuma ğı nda 
%5.93 ile, en düş ük dar yaprakl ı  gevende %0.56 aras ında değ iş miş tir. Araş t ı rma alan ı nda 27 familya ve 77 cinse ait 109 
bitki türünün bulunduğ u görülmüş  ve alan ı n tam bir floras ı  ç ı kart ı lm ış t ı r. Bu bitki türleri aras ı nda 8'i buğ daygiller, 4'ü 
baklagiller ve biride gülgiller familyas ı ndan olmak üzere 13'0 azal ı c ı ; 4'ü buğdaygiller ve 5'i de di ğ er familyalardan olmak 
üzere 9 tanesi çoğ al ı c ı  karakterde olmak üzere, 22 klimaks bitki türü belirlenmi ş tir. Yakla şı k 15 dönüm geni ş liğ indeki 
araş t ı rma alan ı nda bu kadar fazla bitki türünün bulunmas ı  ve bunlar ı n aras ı nda klimaks say ı labilecek bitki türlerinin say ı  
bak ı m ı ndan değ ilse bile miktar bak ı m ı ndan az olmas ı  nedeni ile meran ı n durumunun zay ı f olabileceğ i sonucu 
ç ı kart ı lm ış t ı r. Ayr ı ca 25-30 y ı ldan beri otlat ı lmayan meran ı n vejetasyonunda beklenen çapta bir iyile ş menin olmad ığı  
gözlenmiş tir. 

Anahtar Kelimeler: Flora, klimax bitkiler, poisson da ğ  itiş , contagious da ğı l ış , kaplama oran ı  

Introduction 

Despite the fact that Turkey has one of the largest 
livestock populations in the world, the livestock 
productivity and total livestock production fall well below 
the potential production. Animal feeding largely depends 
on grazing depleted natural range and pasture. As the 
portion of the improved pastures is really small, the 
majority of the livestock of the country has to graze on the 
unimproved poor natural rangelands. In pasture most of 
the livestock is supported by grazing on rangeland. 

This situation is worsening day by day because the 
range area is diminishing and becoming less productive  

as a result of excessive and uncontrolled grazing. Most of 
the range in Turkey has been deteriorated and lost their 
productivity. Generally, the vegetation cover is insufficient 
to protect the soil from the wind and water erosion. 

It would be possible to seve this natural resource and 
improve its productivity by implementing good 
management systems, including proper grazing systems 
and range improvement plans. These natural grazing 
lands have a great potential in increasing profits of the 
grazing sector of the national economy. These lands must 
aiso be protected for the benefıt of the next generation. 

This study is generated from the M. Sc. thesis prepared by Hayrettin Kendir 
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plant species were chosen for the study. The research area 
was carefully investigated to determine the most abundant 
plant species on which the study would be conducted. 

Measurements of selected plant species 

The line interception method is recommended by many 
researchers for vegetation measurements in dryland range 
(Conard 1953, Cook et al. 1962, Hutchings and Pase 1963, 
Bak ı r 1970b). This method was used to find out the 
proportions of ground cover of these selected species, and 
their distribution patterns. A hundred transect units were 
investigated. 

The method described by Bak ı r (1970b) was used to 
calculate the species basal cover ratios. Distribution patterns 
of the species were clarified using two different methods. 
The first was the chi-square test described by Greig-Smith 
(1957) and Steel and Torrie (1960). The coefficient of 
distribution test used by Blackman (1942), Skellam (1952), 
David and Moore (1954) and (Bak ı r 1970b), was the second 
method to calculate the distribution patterns. Plant 
specimens collected from the experimental area were 
identifled in the Herbaria of Ankara and Gazi Universities. 
The taxonomy of the Flora of Turkey and East Aegean 
Islands (Davis 1985) was also used. Turkish plant names 
were taken from Bak ı r and Özkaynak (1977). The list of 
climax plant species was based on Bak ı r's (1975) list for 
semi arid regions. 

Results and Discussion 

Three grasses (Festuca ovina, Stipa lagascae, and Poa 
bulbosa) and two legume species (Astragalus angustifolius 
and Astragalus ovalis) were identifled by visual estimation as 
the most abundant species in the range. Hence, these 
species were subjected to further research. These species 
have previously been identifled as some of the most common 
plants in Central Anatolian dryland ranges (Bak ı r 1970, 
Erkun 1972, Y ı lmaz 1977, Mülayim 1980, Büyükburç 1983a). 
They are low yielding capacity and have low nutritional value. 
On the other hand, their plant growth characteristics allow 
them to survive in harsh conditions. 

Distribution patterns 

Table 2 shows distributions patterns of selected plant 
species. Species may show one of three different distribution 
patterns; normal, poisson and contagious. (Greigh-Smith 
1957, Çetik 1973). Plants have a normal distribution pattern 
when coefficient of dispersion value is lower than 1. If the 
coefficient is greater than 1, the distribution pattern is 
described as contagious. The equality of this value to 1 
indicates a poisson distribution (Tosun 1968, Bak ı r 1970b) 
Ali species investigated, except Poa bulbosa had a poisson 
distribution pattern. The distribution of Poa bulbosa was 
determined as contagious. Both types of tests gave the same 
results. However, in contrast to previous experiments (Tosun 
1968, Bak ı r 1970b), most plant species showed poisson 
distributions. Previous authors also obtained different 

Few studies on range and pasture in Central Anatolia 
have been published (Büyükburç 1983a). It is difficult to 
initiate improvement and grazing plan studies at 
present, because of the lack of qualitative and 
quantitative information about our range vegetation in 
the various agricultural regions. It is essential to have 
information on the percentage cover and botanical 
composition of the vegetation in order to implement any 
range improvement measures successfully on these 
natural rangelands. 

The first problem to be faced in a study of grazing 
land is the identification of plant species found in the 
vegetation. Therefore, lloristic studies such as 
collecting, identifying should always be the first step in 
any range study (Hanson 1950). The agricultural traits 
of the plant species should then be investigated. Once 
sufficient information about the key species is available, 
further work to improve the vegetation through different 
treatment(s) can be done. Once the species present 
have been documented, grazing management and 
range improvement issues can be implemented. Any 
plan to improve natural feed resources in a particular 
area of range can be successfully implemented if it is 
based on a sound flo ıistic knowledge of the area. 

In this study the Hora of Ahlatl ı bel range in Ankara 
and the distribution of some plant species in this area 
were investigated. This study will form the basis for any 
further studies on similar range in the region. 

Material and Method 

The study site was dryland range in the Middle 
East Technical University Campus in Ahlatl ı bel near 
Ankara. Measurements were made in 1989. This land is 
a typical mountainous step range, but it has been 
protected from grazing by a fence since 1961. Before 
grazing was restricted on this range it was exposed to 
heavy and uncontrolled grazing. After a careful 
inspection on the whoie area, approximately one and a 
half hectares of land was chosen as the experimental 
area. The selected part was representative of the entire 
range. Protection from grazing has allowed to the 
development of a relatively good plant cover. However, 
the soil was shallow and stony, as it is common in 
Central Anatolia (Akalan 1963). 

The precipitation in the study area was lower 
during the working year as compared with the long 
term mean annual precipitation (Table 1). All rainfed 
crops grown in dryland areas of Central Anatolia were 
affected by the low level of precipitation in 1989. Mean 
daily temperature and mean relative humidity for the 
1989 were comparable to long term means. 

Selection of the main plant species 

It was not possible to conduct this research on all 
the plant species occurred in the area, therefore five 
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Table 1. Climatic data of the experimental site for long term and during research year 

Months 

Long term means 1989 
Precipitation 

(mm) 
Av. temp. 

(°C) 
Humidity 

(%) 
Precipitation 

(mm) 
Av. temp. 

(°C) 
Humidity 

(%) 
January 55.5 -0.2 77.9 6.5 -2.3 70.0 
February 30.7 1.8 70.9 13.6 0.5 67.9 
March 30.9 5.7 64.5 18.6 8.9 57.4 
April 47.0 10.7 60.1 6.7 16.4 45.5 
May 51.9 15.5 58.1 74.8 15.6 53.4 
June 34.2 18.8 51.3 19.8 19.5 52.1 
July 13.6 22.7 45.2 11.4 23.3 44.6 
August 14.2 22.2 45.5 11.1 24.6 39.7 
September 14.0 18.0 48.5 3.5 18.3 45.9 
October 22.3 12.6 58.1 62.7 11.3 66.1 
November 34.6 6.8 69.7 86.1 6.6 73.9 
December 43.4 1.9 76.7 36.9 0.7 83.7 

Total precipitation 
(mm) 392.3 351.7 

Mean temperature 
(°C) 11.39 11.95 

Mean relative 
humidit 	% 60.5 59.4 

Table 2. Distribution patterns of selected plant species 

Species Coeff. of dispersion "t" value _1
2 Table / 2  Distribution pattern 

Stipa lagascae 1.174 1.74 5.911 9.448 Poisson 
Festuca evine 1.001 0.01 3.825 11.07 Poisson 
Astragalus ovalis 1.138 1.38 1.464 5.991 Poisson 
Astragalus angustifolius 1.200 2.00 5.618 5.991 Poisson 
Poa bulbosa 1.550 5.50 32.259 11.07 Contagious 

patterns for the same species. These results may have 
giyen rise to the idea that plants can show different 
distribution patterns in different region due to changes. 
The interaction among the plant species, grazing 
pressure, geographic events, and differences in climatic 
and soil conditions of the site affect the distribution 
patterns of plants (Hanson 1979). 

The data obtained from the plants showing a 
poisson distribution pattern can be normalised using a 
square root transformation and then applied to the 
statistical formulas (Greig-Smith 1957). To populations 
which have a mean Iess than 10, a value of 0.5 should 
be added prior to square root transformation. 

Floristic list of the area 

In the experimental area of 1.5 ha the presence of 
109 plant species belonging 77 genera in 27 families 
shows that this range is obviously rich in biodiversity 
(Table 3). This number of species is close to the 
number of plant species found by Büyükburc (1983b) in 
deteriorated ranges of Ankara. However, the high 
number of the species found does not imply that the 
range is rich in forage. As stated by Bak ı r (1987) a high 
number of plant species indicates a low yielding range. 
The amount of climax plant species present in the 
experimental area also indicates that forage production 
in the experimental range is Iow. 

Climax plant species of the area 

Table 4 Iists the climax plant species in the 
experimental site. Only 22 out of 102 plant species could be 
classified as the climax species for the experimental region. 
Only 13 of 22 are decreasers which are the most valuable for 
the livestock feeding. The number of piant species found in 
this study is similar to the number recorded by many field 
studies in natural ranges of Turkey (Bak ı r 1970a, Erkun 
1972, Andiç 1977). The work didn't quantify the amount of 
all species in the site, therefore it was not possible ta 
evaluate the range condition. However, the floristic list 
produced indicates that the range was in poor condition for 
this precipitation belt. 

Basal cover 

The five selected species cover only 11.55% of the soil 
surface. Festuca ovina had the highest basal cover 
percentage as 5.93% (Table 5). This species was largely 
found in the Northern Hemisphere. Despite its relatively high 
contribution to the vegetation in many ranges, it is not a 
productive plant. Stipa lagascae was the second most 
common species in the vegetation. Poa bulbosa is a 
perennial grass but its growing period is very short which 
means that it does not produce much forage for animals. 
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Table 3. Flora of the experimental area 

Scientific name Turkish name 

Gramlneae (Poaceae) Buğ daygiller 
Aegilops ovata L. Bodur buğdayotu 
Aegilops triunicalis L. ÜçluIç ı kli buğ dayotu 
Briza humilis Bieb. Baş l ı kl ı  zembilotu 
Bromus erectus Hudson Dik brom 
Bromus japonicus Thunb. Japon bromu 
Bromus scoparius L. 
Bromus tectorum L. Kı r bromu 
Chrysopogon gryllus (L.) Trin. Yeş il sakalotu 
Cynodon dactylon (L.) Pers. Köpek diş i 
Dactylis giomerata L. Domuz ayr ığ i 
Echinaria capitate (L.) Desf. K ı r topuzotu 
Elymus hispidus ssp. baıtı ulatus (Schur)Meld. Tüylü ayr ı k 
Elymus repens (L.) Gould Tarla ayr ığı  
Festuca myuros L. Tavş an yumağı  
Festuca ovina L. Koyun yuma ğı  
Hordeum bulbosum L. Çay ı r arpas ı  
Koeleria cristata (L.) Pers. Sorguçlu gümüş otu 
Pennisetum ortentale L.C.M. Richard Doğ u gök dar ı s ı  
Phleum pratense L. Kalp kuyruğ u 
Poa bulbosa L. Yumrulu salk ı motu 
Stipa lagascae Roem et Sch. Adi sorguçotu 
Taeniatherum caput-medusae (L.) Nevski Kı lç ı kl ı  otlak arpas ı  
Trachnia distachya (L.) Link Y ı ll ı k yalanc ı  brom 

Legumlnosae (Fabaceae) Baklagiller 
Astragalus angustifollus Lam. Dar yaprakl ı  geven 
Astragalus eriocephalus Willd. Çok baş l ı  geven 
Astragalus hamosus L. Boynuzlu geven 
Astragalus ovalis Boiss.&Bal. Yuvarlak geven 
Astragalus vulnerariae DC. Yay ı  k geven 
Coronilla yada L. Alaca taçotu 
Genista aucheri Boiss. Dağ  kat ı r t ırnağı  
Hedysarum vartumWilld. Alaca Ispanyol korungas ı  
Medicago polymorpha L. P ı trakl ı  yonca 
Medicago sativa L. Yonca 
Medicago turbinata (L.) All. Dikenli f ı ç ı  yoncas ı  
Onobrychis armena BoissAhluet Anadolu korungas ı  
Onobrychis viciifolia Scop. Korunga 
Trifolium arvense L. Tarla üçgülü 
Trifolium hirtum All. Tuylu üçgül 
Trigonella brachycarpa (Fisch.) Moris Topbaş  çemen 
Trigonella comiculata L. Boynuzlu çemen 
Trigonella crassipes Boiss. Kı r çemeni 
Trigonella monantha C.A. Meyer Narin yayla çemeni 
Trigonella monspeliaca L. Akdeniz çemeni 

Composltae (Asteraceae) Bileş ikgiller 
AchMee spinulifolia Fenz ex Boiss. Civanperçemi 
Anthemis cretica L. Girit papatyas ı  
Anthemis tinctorie L. Sar ı  papatya 
Artemisia santonicum L. K ı r yavş an ı  
Carduus pycnocephalus L. S ı kbaş l ı  kangal 
Centaurea solstitialis L. Sar ı  peygamber çiçe ğ i 
Centaurea virgata Lam. Çubuklu peygamber çiçe ğ i 
Crepis L. sp. Hindiba 
Crupina crupinastrum (Moris) Vis. Mor benekli kantaron 
Xeranthemum annuum L. Y ı ll ı k kuzuotu 

Lablatae (Lamlaceae) Ball ı babagiller 
Phlomis armeniaca Wiild. Anadolu alevotu 
Saivla cıyptantha Montbret&Auncher ex Bentham Küçük çiçekli adaçay ı  
Saivia tchihatcheffii (Fisch.84Mey.) Boiss. Adi adaçay ı  
Scutellaria orientalis L. Doğ u kalkanc ığı  
Stachyc iberica Bieb. Akdeniz karabaş otu 
Teucrium chamaed s Boiss. Adi ipar yavş an ı  
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Teucrium ortentale L. 
Teucrium pollum L. 
Thymus squarrosus Fisch.&Mey. 

Doğ u ipar yavş an ı  
Koyun ipar yavş an ı  
Kı r kekiğ i 

  

Caryophyllaceae 	 Karanfilgiller 
Arenada ledebouıtana Fenzl 	 Adi kumotu 
Dianthus crinitus Sm. 	 Tüylü karanfil 
Minuartia anatolica (Boiss.) Woron. 	 Anadolu koruotu 
Minuartia intermedia (Boiss.) Hand.-Mazz. 	 Ortaboylu koruotu 
Scleranthus uncinatus Schur 	 Kancal ı  yumakl ı ot 
Silene behen L. 	 Yap ış kan ot 
Silene chlorifolia Sm. 	 Yeş il yapış kanot 
Silene dichotoma Ehrh. 	 Çatall ı  yap ış kanot 

Umbelllferae (Amlaceae) 
Media squamata L. 
Caucalts L. sp. 
Eryngium campestre L. 
Falcatta vulga ıls Bernh. 
Malabaila Hoffm. sp. 
Torilts Adans. sp. 

Cruclferae (Brasslcaceae) 
Alyssum condensatum Boiss.&Hausskn. 
Alyssum leptclotum Boiss. 
Erysimum crassipes Fisch.&Mey. 
Erysimum torulosum Hub.-Mor. 

Ş emsiye çiçekligiller 

Yaban maydonozu 
Adi çak ı r dikeni 
Tarla orakotu 
Tüylü maydanoz 
Ş aytan havucu türü 

Haçl ı  çiçekligiller 
S ı k kuduzotu 
Küçük kuduzotu 
S ı k tatl ı  hardal 
Boğ umlu tatl ı  hardal 

Boraglnaceae 	 Hodangiller 
Anchusa leptophylla Roemer&Schuftes 	 Ince yaprakl ı  öküzdili 
Myosotis ramosissima Rochel ex Schuftes 	 Dall ı  unutmabeni 

Dlpsacaceae 
Pterocephalus Vaill. Ex Adanson sp. 
Scabiosa rotata Bieb. 
Scabiosa argentea L. 

Rosaceae 
Potentilla hirta L. 
Potentilla recta L. 
Sangulsorba minor Scop. 

Rublaceae 
Cnıciata taurica (VVilld.) Ehrend. 
Gallum aparine L. 
Gallum floribundum Sm. 

Tarakotug ı ller 

Körreçli uyuzotu 
Ukrayna uyuzotu 

Gülgiller 
Tüylü beş parmakotu 
Sar ı  baş parmakotu 
Küçük çay ı r düğ mesi 

Kökboyas ıgiller 

Yap ış kan yoğ urtotu 

Euphorblaceae 	 Sütleğengiller 
Euphorbia myrsinites L. 	 Mersin sütleğ eni 
Euphorbia tinctoria BoissAHuet ex Boiss. 	 Sar ı  sütleğ en 

Scrophularlaceae 	 S ıracaotugiller 
Digitalis L. sp. 	 Yüksükotu 
Verbascum lasianthum Boiss.ex Bentham 	 Adi sığı r kuyruğ u 

Apocynaceae 
Vinca herbacea Waldst.&Kit 

Clstaceae 
Helianthemum salicifolium (L.) Miller. 

Convolvulaceae 
Convolvulus lineatus L. 
Crassulaceae 
Sedum L. sp. 

Cyparaceae 
Bolboschoenus Ascherson ex Pallas sp. 

Geranlaceaa 
Erodium cicutatium (L.) L'H‘rit.  

Zakkurngiller 
Otsu Cezayir menekş esi 

Ladengiiler 
Dar yaprakl ı  güneşgülü 

Sarmaşı kgiller 
Çizgili sarma şı k 
Damkoruğugiller 
Damkoruğ u türü 

Çay ı r sazlan 
..................... 

Tumagagas ı giller 
Adi turna gagas ı  
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Guttiferae (Cluslaceae) 
Hypericum L. sp. 	 Kuzuk ı ran 

Globularlaceae 
Globularia orientalis L. 	 Doğ u demir omcas ı  

Liflaceae 
	

Zambakg iller 
Muscari botryoides (L.) Miller 

	
Küçük yaban sümbülü 

Malvaceae 
	

Ebegümecigiller 
Altheea L.sp 

Oieaceae 
	

Zeytingiller 
Jasminum fruticans L. 	 Yabani yasemin 

Orobanchaceae 
	

Canavarotugiller 
Orobanche L. sp. 	 Canavarotu türü 

Plumbaglnaceae 
	

Kurş unotugiller 
Acantholimon Boiss. sp. 	 Kardikeni türü 

Ranunculaceae 
	

Düğünçiçeğ igiller 
Ranunculus a reus Boiss. 	 D•ün i 

Table 4. Climax plant species of the experimental site 

Decreaser plant species 	Increaser plant species 

GRAMINEAE 

O THERS 

Agropyron tdchophorum 
Bromus erectus 
Chrysopogon gtyllus 
Dactylis glomerata 
Elymus repens 
Koeleria cristata 
Phleum pratense 
Stipa lagascae 

Hedysarum varium 
Medicago sativa 
Onobrychis armena 
Onobtychis viciifolia 

Sanguisorba minor 

Cynodon dactylon 
Festuca ovina 
Pennisetum orientale 
Poa bulbosa 

Artemisia santonicum 
Teucrium polium 
Teucrium orientale 
Thymus squarrosus 
Globularia oreinta/is 

LEGUMINOSAE 

Table 5. Percentage cover of the selected plant species. 

Plant species Percentage basal cover 
Stipa lagascae 2.41 
Festuca evine 5.93 
Astragalus ovalis 0.94 
A. angustifolius 0.56 
Poa bulbosa 1.71 
Total 11.55 

The legume Astragalus ovalis produces small amount 
high quality forage and it is suitable for sheep grazing. 
Astragalus angustifolius covers 0.56% of the soils surface. It 
is a spiny species and is not suitable for grazing at maturity. 
Both Astragalus species are very effective at protecting the 
soil from erosion. Other species on the range had a basal 
cover percentage Iess than 0.56%, but the precise figures 
were not measured. 
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The presence of one hundred and nine plant 
species in a small area had a sign that this range was 
extremely deteriorated before its protection from 
grazing. 

The experimental area has been protected from 
grazing for the last 30 years. In this long resting period 
there was little improvement in the vegetation of the 
site. The finding of inadequate improvement in 
vegetation after a 30-year rest agrees with Bak ı r's 
resuits (1987). Range improvement based on complete 
rest alone in and and semi and regions is very slow. 
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