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ABSTRACT

FLORA OF MIDDLE EAST TECHNICAL UNIVERSITY CAMPUS
(ANKARA)

Bag, Zubeyde Bilge
M. Sc., Department of Biology
Supervisor: Prof. Dr. Musa Dogan

April 2001, 109 pages

Ankara is found in Irano-Turanian phytogeographical region of Turkey
where plant diversity is fairly high. In this study. plant diversity of Middle East
Technical University campus which take part within the province limits of Ankara

was investigated.

This thesis is composed of two main parts. In the first part scopes of the
study are stated. Historical background about Ankara province is explained.
Information about phytogeography, geology, topography and climate of the region
was given. In the second part an identification key for the families growing in the
campus was given for the first time. Results of the study are given in accordance
with “Flora of Turkey and the East Aegean Islands” (Davis, 1965-1988). Second part
contains discussion of the results and conclusions which can be drawn from this

study.



During the field trips between 1997 and 2000, 869 plant specimen were
collected and identified. It was found that flora of Middle East Technical
University campus is composed of 72 families, 251 genera and 463 species. It

has also been determined that 48 plant species are endemic.

66.1 % of 463 species belongs to the first 10 families which contains
the highest number of species. 33.9 % of the species belongs to the remaining
60 families. First 10 largest families are Asteraceae (67 species), Poaceae (57
species), Fabaceae (49 species), Lamiaceae (37 species), Brassicaceae (22
species), Apiaceae (16 species), Boraginaceae (16 species), Ranunculaceae (14
species), Papaveraceae (14 species) and Scrophulariaceae (14 species).23.9 %
of the native plant species of Middle East Technical University campus flora
belongs to the Irano-Turanian phytogeographical region, 7.9 % of the plant
species belongs to the Mediterranean phytogeographical region and 6.1 % of
the species belongs to the Euro-Siberian phytogeographical region.

Phytogeographical origin of 62.1 % of the species is unknown.

At the end of this study, it can be concluded that Middle East
Technical University campus contains around 30 % of the plant species of the
flora of Ankara. It contains economically important plant species and their wild
relatives. So it may serve as a plant genetic resource in the future. Furthermore,
it has relatively high species and habitat diversity. Thus, it is also important
from an ecological point of view. For these reasons necessary measures should
be taken in order to preserve the plant diversity of Middle East Technical

University campus.

Keyword:Middile East Technical University, Campus, Flora, Ankara
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ORTA DOGU TEKNIK UNIVERSITESI KAMPUSU FLORASI (ANKARA)
Bas, Ziibeyde Bilge
Yiiksek Lisans, Biyoloji Boliimii
Tez Yoneticisi: Prof. Dr. Musa Dogan

Nisan 2001, 109 sayfa

Ankara, Tirkiye'nin bitki gesitlilifinin en fazla oldugu bolge olan
Iran-Turan fitocografik bolgesinde yer alir. Bu ¢alismada da Ankara sinirlan
icinde yer alan ve korunmug bir alan olan Orta Dogu Teknik Universitesi

Kampiisti’'ndeki bitki gesitliligi incelenmistir.

Tez iki ana kisimdan olusmustur. Ik kissmda calismamn amaglan,
bolgede yapilan ¢aligmalarla ilgili tarihi gegmis, bolgenin fitocografik, jeolojik
topografik yapisi ve iklimi ile ilgili bilgiler verilmistir. Ikinci kisimda ise
kampiis icin ilk kez familya teghis anahtan verilmigtirr Bu kistm aynca
“Turkiye ve Dogu Ege Adalant Florasi”na (Davis, 1965-1988) uygun sekilde
verilen ¢alisma sonuglarim, sonuglarla ilgili tartigmalan ve bu ¢ahsmadan

cikartilabilecek sonuglan igermektedir

1997 ile 2000 yillant arasinda yapilan arazi gezileri sirasinda toplam
869 ornek toplanip teshis edilmigtir. Bunun yansira literatiir taramasi ile bu

caliyma sirasinda toplanmayan tiirler de eklenerek ODTU kampiisii florasinin
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72 familya, 251 cins ve 463 tirden olustugu saptanmustir. Bu bitki tiirlerinden

48 tanesi endemiktir.

463 bitki turtiniin % 66.1°inin en ¢ok tiir kapsayan ilk 10 familyaya
dahil oldugu, %33.9’unun geri kalan 60 familyaya dahil oldugu belirlenmistir.
En ¢ok tiir kapsayan ilk 10 familya Asteraceae (67 tiir), Poaceae (57 tiir),
Fabaceae (49 tiir), Lamiaceae (37 tiir), Brassicaceae (22 tiir), Apiaceae (16 tiir).
Boraginaceae (16 tiir), Ranunculaceae (14 tur), Papaveraceae (14 tiir) ve

Scrophulariaceae ( 14 tur) familyalanidir.

ODTU Kampiisii florasindaki bitkilerin % 23.9’unun Iran-Turan, %
7.9°’unun Akdeniz, % 6.1’inin Avrupa-Sibirya fitocografik bolgesine dahildir.

Bitki tiirlerinin % 62.1’inin ise fitocografik bolgesi bilinmemektedir.

Calisma sonucunda ODTU kampiisiinin Ankara florasindaki bitki
tirlerinin yaklagk % 30’una sahip oldugu tespit edilmistir. ODTU
kampiisiiniin ekonomik agidan 6nemli bazi bitki tirlerini ve bunlann
akrabalanimi icermesi nedeniyle gelecekte bitki genetik kaynag olarak
kullanilabilecegi ve igerdigi bitki ve habitat cesitlili§i nedeniyle ekolojik
acidan da onemli bir koruma alani olabilecegi sonucuna vanlmstir. Bu
nedenlerden dolay: kampiis alaninin ve igerdigi biyogesitliligin korunmasi i¢in

gerekli onlemlerin alinmasi gerektigi gorusu belirlenmigtir.

Anahtar kelimeler: Orta Dogu Teknik Universitesi, Kampiis, Flora,

Ankara
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CHAPTER 1

INTRODUCTION

1.1. Importance of Taxonomic Studies

“Classification is a natural occupation of man. We have no choice but to
classify and identify —they are essential processes in our daily lives. We need to
know whether we are talking about the same or different organisms, and to what
group they belong. A plant’s name is the key to its literature, in other words the key

what we know about it”( Davis and Heywood, 1973).

“People have always needed to name things in order to have a means of
communication. In scientific work it is essential that we should be able to apply
names with precision, for the validity of much research hinges on the identification

of materials involved” (Porter 1967 ).

Taxonomy is a synthetic science which gets information from nearly all
scientific fields such as morphology, embryology, cytology, ecology, genetics,
biochemistry, statistics, geology, etc. (Davis and Heywood, 1973). However, at the
same time, as quoted from the two authors above, taxonomic studies form a basis for

all scientific studies in biology.

Biologists must know the name of the organism they are working with,

before studying it. Naming organisms is one of the functions of taxonomy which



provide stability of nomenclature. If nomenclature is unreliable or wrong the value of
the work is greatly diminished, in many cases worthless. Experiments can not be
repeated unless the organisms used are correctly identified. Findings of the scientific
work even on the molecular level may be decisively influenced by the choice of a
particular species. So, taxonomy is fundemental to other sciences and this is a study
performed with the idea that a taxonomic study made in this area would be beneficial

for further studies in other branches of biology.

From equator to temperate regions number of species decreases gradually.
Number of plant species in Amazons is 200, 000 whereas Sicily has 2,300 species,
England has 1,600 species, Ireland has 1,100 plant species. The number of plant
species decreases to 500 in Iceland which is situated northern parts of Europe. Italy,
Greece and Balkan peninsulas contains around 5,000 species whereas Europe, which
has more complete floristic studies has 11,000 species and North America which is

also floristically well studied has 16,000 species( Dogan, 1998).

According to our present knowledge total number of species is between 1.5
and 2 million and 20 % of these are compromised plant species. However some
researchers propose that number of species on the Earth changes between 10 million
and 80 million (Dogan, 1997). The great difference between these numbers is due to

lack of knowledge.

Our knowledge of the World’s flora is extremely uneven and for this reason
its classification can be considered in four overlapping phases (Davis and Heywood,

1973).



(N The pioneer (exploratory) phase, primarily concerned with
identification. Here the flora is known mainly from limited
herbarium material. Much of the flora of the tropics falls in
this category. Here morphology and distribution provide the

data on which the taxonomist must rely on.

(2) The consolidation phase, in which species have been studied
both in herbarium and field for a considerable period.
Herbarium representation is rich and regional and local
variation of species are rather well known. Much of the flora

of Southern Europe and the Near East falls into this category.

(3) The biosystematics  phase, - dealing with plants whose
geographical variation is not only well known but for which
cytological or biosystematic information is also available.
Flora of North-Western and Central Europe, North America

and Japan falls into this category.

4) The encyclopedic phase co-ordinates the other three. All
available evidence is taken into consideration to express the
taxonomic and evolutionary relationships of plants at all level

of the hierarchy.

When national potentials of plant diversity taken into consideration, floristic
works of Turkey seems to be still in the first phase of taxonomic studies. In the 21%

century flora of Turkey should be urgently become well-known in the most upper



level. This will enable us to conserve nature and benefit from these biological

resources effectively (Dogan, 1998).

Even, Turkey is a country where taxonomic studies are insufficient, existing
taxonomic literature reveals that Turkey has a flora composed of 9,000 species.
which is a number close to the number of species of whole Europe (Davis, 1965-
1988). So, Turkey is a rich country in respect of plant biodiversity which should be

conserved for the sake of future.

1.2. Biodiversity Conservation

One of the subjects, which get information from taxonomic studies, is
biodiversity conservation. The term “biodiversity” signifies the integration of
ecology and genetics in conservation theory (Frankel er al. 1995). It represents
diversity at all levels of biological organization — the community, the species, the

organism, and the gene.

Diversity is indeed the essence of life. It is necessary for survival and
adaptation. Thus, diversity should be maintained for two reasons. First, this genetic
variation is a resource for species own survival, adaptation and future evolution.
Second, a small fraction of the genes are a potential resource for improving the
productivity of other populations or species. Modern biotechnology and genetic
engineering offer new tools to extract such useful genes from wild species and

transfer them to related or unrelated species (Frankel ef al. 1995).

The rich biodiversity of Turkey due to its geomorphologic, topographic and

climatologic diversity is stated in many publications. For example, National Plan for



in sitn Conservation of Plant Genetic Diversity (Kaya er al. 1997). OECD
Environmental Success Report (1999), 4" Environmental Council Report (2000).
These publications also stress the importance of protection of this rich plant
biodiversity, explain present situation of conservation studies and offer suggestions

for future conservation studies.

Beside having high biodiversity, Turkey is the most important genetic
source of cultivated plants in temperate regions. Two of the plant gene centers
defined by Vavilov (1951) comprise Turkey. In addition to this, Turkey is the
diversity center for wild relatives of many annual, perennial, herbaceous and woody

plants, and cultivated plants (Kaya er al. 1997).

Plants with economic importance that are thought to have gene centers in
Anatolia or that are thought to have important centers of diversity in Anatolia are
listed in Nationa! Plan for in situ Conservation of Plant Genetic Diversity (Kaya e/

al. 1997). Some of them are given below.

a) Cereals: Species of Triticum and wild relatives such as

Aegilopes, Hordeum, Secale, Avena.

b) Legums: Turkey has a high genetic diversity in this group of

plants. Some of them are; Cicer, Lens.

c) Industrial Plants: Cultivated plants in this group are, Brassica
napus, Linum  ussitatissimum, Cannabis  sativa, Rosa
damascena. In addition to these plants, there are naturally
growing plants which have the potential to be used in industry,

such as Cephalaria syriaca and Boreava Orientalis may be



used as oil and protein sources. Orchideaceae, Glvevrrhiza,
Gentiana lutea may be used in beverage and medicine industry.
Isatis species, Junglans regia, Rubia tinctoria plants are used in

order to obtain dyes.

d) Medlical and aromatic plants: Most of them are growing in wild.
Such as, Orchis, Thymus, Origanum, Salvia, Rosa canina,
Digitalis.

e Feed plants: Due to overgrazing, productivity of pastures is
greatly reduced. However, many plant species used as animal
feed still grows in pastures. Such as, Leguminosae, Gramineae,
Vicia faba, and other Vicia spp., Lathyrus, Onobrychis,

Trifolium, Medicago, Melilotus species.

Y/, Garden plants: Pyrus communis, Malus sylvestris, Prunus
species and 4 wild relatives, Amygdalus communis and 12 wild
relatives used as fruit trees. Lacruca sativa and 17 wild relatives,
Allium cepa, A. sativum, and wild relatives, Brassica oleraceae
and wild relatives used as vegetable plants. Plants with tubers

and bulb, such as Galanthus, Eranthis used as ornamentals.

g2 Forest trees: Pinus spp., Abies spp., Cedrus libani, Fagus

orientalis, Picea orientalis, Quercus spp., Populus spp.

In order to benefit from these plants in the future, genetic resources for these

and others must be conserved ( Kaya et a/.1997). METU campus flora includes many



of the species listed above. Thus, it may be included in the future conservation

programs.

Increasing human population and technology cause a high increase in the
use of biological resources. Human beings are using nature for their own sake
without concerning the whole ecosystem. There is an argument that whether human
or so called Homo economus is a keystone species or an external disturbing factor.
Since human is a biotic factor itself and it has strong interaction with ecosystem due
to its activities (mainly economic activities), it can not be separated from the
ecosystem and can not be accepted as external disturbing factor. So, human and its
activities may be detected as a subsystem called economic subsystem within the total

ecosystem( O’Neil and Kahn, 2000).

If human’s economic subsystem is a part of the whole ecosystem, stability
of economic subsystem can only be maintained by the maintenance of the whole

ecosystem.

Protecting biodiversity is important in the maintenance of the whole
ecosystem. So, biodiversity conservation ensures human’s future existence beside

maintaining resources for economy.

Anatolia has highly modified in its biological composition due to long term
effect of civilizations settled here. It is proposed that the steppe that covers most of
Anatolia today, was formed by antropogenic effects (Fourth Environmental Concil

Report 2000). This transformation was accelerated in the last century.

Beside the rapid increase in human population, starting from 1950s

increasing industrialization and infrastructure investments, use of modern



technologies in agriculture, migration from rural areas to urban areas. and increase in
tourism resulted in an increase in the constraint on natural resources. Coasts were
highly damaged, water resources were polluted, an important part of agricultural
fields were opened to industrialization and settlement. Forests, which are very
important in the protection of biodiversity and ecological balance, were becoming
narrower as a result of wrong policies and applications. 50% of pastures and more
than 40% of wet grounds were lost and as a concequence ecological balance was
upset. In the 20" century 12 plant species were lost, 388 plant species are still
endangered. Half of these plants are endemic plants for Turkey (4™ Environmental

Council Report 2000 and OECD Environmental Success Report 1999).

Although nature conservation activities have started in 1950s in Turkey,
since the importance of nature conservation was underestimated in legal and
administrative domain and since enough financial support was not provided efforts
were ineffective and targets for conservation could not be reached,(4" Environmental

Council Report 2000).

National Plan for in situ conservation of Plant Genetic Diversity gives a list
of legal regulations related with nature protection, international agreements accepted
by Turkey and a list of foundations in which Turkey is a member. Further more,
Turkey has natural conservation areas such as, forests, pastures and agricultural
fields. There are also conservation programs in force, such as natural areas, national
parks, nature protection areas, biogenetic reserve areas, preservation forests, gene
conservation forests, gene conservation and management areas. Beside these
conservation practices, Turkey took part in most of the international declerations of

biodiversity conservation. One of them is Rio Decleration (1992). In this decleration



the integral and inter-dependent nature of the Earth was emphasized. Therefore. all
states should have the right for development but also have the responsibility for the
protection of the nature for sustainable development of whole human population
(Agenda 21). Although Turkey has accepted Rio Declaration and other similar
agreements, environmental problems can not be solved since the national regulations

(laws) have not been changed in accordance with those of international declarations.

In order to improve conservation programs and policies, some suggestions
were made in 4™ Environmental Council organized in Izmir in November 2000.

Some of them are given below.

National and international principles and results for conservation of natural
habitats and biological diversity should be integrated into all plans and programs.
Results of Agenda 21, National Environmental Action Plan, Biological Diversity
Strategy and Action Plan, National Plan for in sitn Conservation of Plant Genetic
Diversity should be realized. Nature conservation programs should be based on
regulations of laws related with educational, scientific and financial tools. Financial
resources reserved for conservation programs should be increased. Qualified
personnel should be provided for the institutions working in this field. Programs for
the education of politicians, decision makers, and public should be developed and
applied. Inventories for biological diversity should be completed in accordance with
European Union Nature Protection Regulations and other international agreements.
Rare or endangered places or areas which support a high level of biological diversity
should be defined. National data base which enable correct evaluation of programs in
application should be prepared and observational programs for determining the

changes in ecosystems in conservation areas should be used. This is pointed out also

9



in National Plan for in situ Conservation of Plant Genetic Diversity. In National Plan
for in situ Conservation of Plant Genetic Diversity suggest to use Geographical

Information System (GIS) for monitoring conservation areas.

A center of GIS was established in 1997 by The General Directorate of
Agricultural Research with the financial support of The Ministry of Agriculture and
Rural Affairs, World Bank and Global Environmental Facilities. GIS is a new
information technique that supplies many advantages to prepare up-to-date maps and
to give many opportunities about evaluating huge amount of data in most accurate
and fast way. Rapid increase in population, limited natural resources and
environmental pollution cause an increasing demand fast and accurate information
about the earth. Today, a lot of information about physical structure of the earth are
obtained with remote sensing techniques, and used in GIS (Geographical Information
System and Remote Sensing Research Center 1998). GIS can make possible the
connection of information about ecosystems, location of species, habitat distributions
with maps formed in computer media. With use of remote sensing techniques and

GIS, conservation areas can be easily managed.

In order to promote and catalyze knowledge about biodiversity, including
its origin, composition, ecosystem function, maintenance, and conservation an
international plan was founded in 1991. Since knowledge about this subject is
fundemental to restoration of damaged ecosystems, meeting these challenges posed
by the loss of biodiveristy will require sound policy decisions based on accurate
information that is widely based, including considerations of socio-economic
aspects. Therefore the knowledge provided by the science of biodiversity will be of

crucial importance. The international operational plan called DIVERSITAS which is

10



founded in 1991 (DIVERSITAS, 1996) explains the scientific research program for
biodiversity conservation. In this program there are ten element each focused on a
fundamental scientific question about life’s biodiversity. Five core Programme
Elements represent the central part of the DIVERSITAS research effort. There are
also five Special Target Areas of Research (STARs) which focus on problems of
special concern within biodiveristy science and that are often neglected or receive

only limited attention.

The Core Program Elements

1) The Effect of Biodiversity on Ecosystem Functioning.

2) Origins Maintenance and Change of Biodiversity.

3) Systematics: Inventorying and Classification in Biodiversity.
4) Conservation, Restoration and Sustainable Use of Biodiversity.
5) Monitoring of Biodiversity.

Special Target Areas of Research

6) Soil and Sediment Biodiversity

7) Marine Biodiversity

8) Microbial Biodiversity

9) Freshwater Biodiversity

10) The Human Dimensions of Biodiversity

11



All these Programme Elements are conceptually joined. The strength of

DIVERSITAS research agenda lies in the interrelationship among its Elements.

The third element in theCore Programme reveals the importance of
systematic studies in biodiversity science. It is widely recognized that the Earth’s
biodiversity is poorly known. At the same time the understanding of the relationships
of organisms is still in its infancy, yet it is this information that serves as an
organizing framework for both basic and applied biology. Finally, although the
world’s natural history collections (museums, herbaria, living culture facilities, and
seed banks) currently house nearly two billion specimens, very little of the
information associated with these is available electronically to all countries of the

world.

Increased capacity to undertake systematics research will promote the
documentation of components of biodiversity and endemism, recognition of regions
of critical conservation concern, and support for efforts to manage habitats,

ecosystems and landscapes as well as agroecosystems and fisheries.

This Programme Element is dedicated to promoting systematic/taxonomic
research in all countries in order to support ongoing activities to conserve and
sustainably use their biodiversity. This will be achieved through international
programs of systematic inventorying, phylogenetic research, the creation of
systematic knowledge data bases, and the promotion of systematic infrastructure and
training. The knowledge generated by systematics is critical for the conservation and

sustainable use of the components of biodiversity.

12



1.2.1. Biodiversity Conservation in Ankara Province

For protecting biodiversity functional conservation areas are needed. A
functional conservation area is a geographic domain that maintains focal ecosystems.
communities, species, and supporting ecological processes within their natural
ranges of variability. Such areas are needed, because conserving intact examples of
communities and ecosystems to protect the vast majority of species is important for

biodiversity conservation (Poiani ef al. 2000).

Ankara is the rapidly developing capital city of Turkey. Many buildings,
roads and factories are being constructed each year. Nature is being destroyed in this
way. The city has a flora consisting of 1,115 seeded plant species and it has an
endemism rate of 15.4%(Akaydin, 1996). So, to maintain this diversity and protect
endemic plant species, functional conservation areas are needed. Middle East
Technical University (METU) campus with a relatively large surface area and
containing several habitats may be one of these conservation areas. In all biodiversity
conservation activities taxonomic studies are prerequisites for the recognition of
diversity in a region. A taxonomic study in METU campus would be useful in order

to determine whether it should be regarded as a functional conservation area or not.

1.3. History of Floristic Studies in Ankara Province

Starting from 1800s many botanists collected plants from Ankara (Davis,
1966; and the citations given in there). Some of them are Bornmuller, J.F.N. (1892);
Freres des E. C. (1900); Handel-Mazzetti, H. F. Von (1912-1914); Miiller, K. O.
(1928-1929); Krause, K. (1931-1938); Balls, E. K. (1933); Birand, H. (1933-1958);

Kasaplgil, B. (1939-1940); Kuntay, S. (1945); Karamanoglu, K. (1947-1949),

13



Basarman, M. (1946-1950); Okyar, (Atay), S. (1956); Soyerman, A. (1956); Tutel.

B. (1956); Walter, H. (1955); Zohary (1959-1964); and Alinoglu (1964-65).

One of the earliest publications including plant species cited in Ankara is
“Flora Orientalis” written by Boissier (1867-1888). This work is composed of five
volumes and a supplementary volume. Flora Orientalis contains 60 plant species

growing in Ankara (Akaydin 1996).

In 1927 Sir R. Lindsay made a collection of plants in Turkey, especially in
the environs of Ankara and results of this study was published in the Kew Bulletin,

in the series “On The Flora Of The Nearer East” (Zohary and Heywood 1973).

“Flora of Turkey and the East Aegean Islands” published by Davis (1965-

1988) also contains many plant species collected from Ankara.( Babag ef a/ 1992)

Beside these works, there are local floras for Ankara. First one of them was
written by K. Krause. He made collections in the environs of Ankara and elsewhere
in Turkey in the years 1927,1931, and 1933; in 1934 he published his “Ankara’mn
Floru” (Zohary and Heywood 1973). Some selected research titles published about
Ankara province are listed as follows: “Ecology of Steppe Plants From Ankara” by
Birand, H. A.(1938); “Ankara Vilayetinin Zirai Biinyesi” by Ozkan, H. (1960),
“Flora of Beynam Forest” by Akman, Y.(1972), “The Vegetation of Beynam Forest”
by Akman, Y. (1972); “Contribution to the knowledge of the synantrophic flora of
Ankara, Turkey ( list of 53 species of synantrophic plants collected in Ankara)” by

Hantz, J. (1980); “Flora of Cile Mountain” by Seraz (19835).

“Flora of Beytepe Campus” was written by Erik in 1995. This is a flora of

425 plant species found in the campus area of Hacettepe University at Beytepe.
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“Flora of Ankara City” written by Akaydm in 1996 contains 1115 species of natural
flora of Ankara. “Natural Plants of Capital City” (Erik er al. 1998). This book
contains 350 colorful illustrations of plant species growing in Ankara. “Fieldguide
To Wildflowers of METU Campus” (Kaya ef al. 1999). This book contains colorful
illustrations of 251 plants and their descriptions in the Midlle East Technical
University Campus. “Investigation of the flora of the Ankara Ahlatlibel dryland
range and the distributions of the important range plant species” is composed of 2
plant species (Kendir, 1991). “Step Flora of the Vicinities of Eymir and Mogan
Lake” contains 200 plant species (Demir, 1992). “Floristic research of distribution of
step formations between Taspinar, incek, Tuluntas villages (Ankara)” lists 203 plant

species (Yagcl, 1994).

1.4. Scope of the study
Scope of this study are

e 1to add some new information to the to the taxonomic knowledge of
METU campus and Ankara city which would be useful for future

scientific studies.

e to find out whether METU campus would be a valuable place for
conservation and to provide information for probable biodiversity

conservation studies in the campus area.

e to provide information about plant species that are wild relatives of

important crop plants which may be used as genetic resources.
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to prepare a family key for the species found in METU.

to provide plant specimens which can be used as herbarium material in

the case of establishment of a herbarium in METU.
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CHAPTER 2

ECOLOGY AND PHYTOGEOGRAPHY

2.1. Phytogeography

Turkey is one of the richest countries in the world in terms of plant
diversity. Davis pointed out that flora of Turkey is very rich and important as well as

attractive for the following reasons (Davis ef al. 1971).

e Turkey is located at the intersection of the phytogeographical regions
(PGR) of Euro-Siberian (Euro-Sib.), the Mediterranean (Med.), and the

Irano-Turanian (Ir-Tur), and for this reason possesses a rich flora;

o Turkey is situated on the road from Southwest Asia to Europe and forms

a bridge by which Asian plants may spread into Southern Europe;

o Turkey is the genetic center of a large number of genera and species, i.e.

an area of genetic diversity;

e Turkey is rich in endemic species. Endemism in Turkey is circa 30% of
total number of native species. This high figure have several natural
causes. The remarkable mosaic pattern of endemism, especially in Ir-Tur.
and Med. regions are not only related to the Turkey’s diverse topography

and climate and their history, but also to varied soil types which occur,
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including such extreme habitats as salt steppe, limestone clifts, screes.
gypsum and serpentine. Polyploidy is-an other important factor in high

rate of endemism.
e It is the country of origin or homeland of many cultivated plants

Without some reference to phytogeographical areas (phytochria), it is
difficult to discuss the distribution plant species in Turkey. The phytochrion is
primarily a floristic concept, being based on the distribution of taxa of various ranks,
with particular reference to endemism. Climax vegetation and marker species have
often been used for delimiting phytogeographical boundaries in Turkey. However,
Davis has preferred to delimit the regions by the flora and vegetation as they are
today, instead of delimiting phytogeographical boundaries according to climax

vegetation, since knowledge about plant distribution in the South-West Asia is

incomplete (Davis ef al. 1971)

O
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Figure 2.1. Phytogeographical Regions of Turkey (Davis et al. 1971)
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Central Anatolia is the west border of Ir-Tur PGR. This region is well
characterized climatically, floristically and vegetationally. The main features of its
climate are (1) continentality, manifested by the extreme ranges in temperature, both
diurnal and annual; (2) low precipitation; (3) requirement of two seasons of rest in
the plant life, the hot and dry summer, and the cold , harsh winter (Zohary 1973).
Therefore, plants of this region should have properties which enable them to adapt
climatic conditions and survive. This may be a reason for rich plant diversity and

high rate of endemism in this region.

According to Zohary (1973) Ir-Tur phytogeographical region is subdivided
into a western and an eastern subregion. Each of these subregions can be subdivided
further into provinces. West Ir-Tur subregion covers Iran-Anotolian province which
involves the Inner Anatolia. This is the largest and the most important province in

the West Irater sub region, because of high rate of endemism and species diversity.

Ir-Tur PGR is represented by paleoboreal steppe (a kind of grassland) flora.
The term “steppe” is derived from the name of one of the commonest genera in the
Eurasian grassland. Examples for genera of characteristic plants of this region are
given by Zohary (1973). Some of them are Erysimum, Isatis, Cochleria, Delphinium,
Amygdalus, Onobrychis, Echinops, Nepeta, Scrophularia, Achillea. In treeless low,
flat steppes of central Anatolia, Artemisia samtonicum is often a leading species,
replaced in some particularlly sandy areas by A. scoparia . Characteristic species are
Achillea santolina, Euphorbia macroclada, Globularia orientalis, Isatis glauca,
Linum hirsutum  subsp. anatolicum, Phlomis armeniaca, Poa bulosa, Teucrium

orientale and several species of Stipa and spiny Astragalus (Ekim and Giiner 2000).
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Central Anatolian anthropogenic steppe was formed through the attempts of
agricultural practices, use of wood as an energy source, grazing etc. In ancient times
there were pine and quercus forests around Ankara. The pine forest near Beynam is
the remainings of these forests. Presence of shrubs such as Rosa hemispherica,
Berberis crateagina, Prunus spinosa, Genista and Jasminum fruticans also
supports this hypothesis. Removal of forests had resulted in low mountain steppes
characterized by lack of primary vegetation (forest) or degraded steppe forests with

shrubs (Cetik, 1985).

In protected places of low mountain steppes, species of Poaceae family has
high frequency and high abundance values. This situation was observed in Kepekli
Bogaz in the south Ankara (Cetik, 1985). Abundance of Poaceae species is high in
conserved areas around Kepekli Bogazi. Moreover this protected area has a rich
species composition. Species diversity and richness in unprotected areas of Kepekli

Bogazi are not as high as it is in the portected areas of in Kepekli Bogazi.

It was suggested by Takhtajan that (cited in Akman,1993) before Ir-Tur flora
had occupied Central Anatolian Plateau, flora of this region was typically
Mediterranean. Furthermore, Northern part of the Central Anatolia is the place where
Euxinian and Eurosiberian PGR meet. So, Ankara is found in the west border of Ir-

Tur PGR but it is also under the effect of Mediterranean and Euro-Siberian PGR.

Present natural vegetation of the campus area is low mountain steppe
vegetation (Figure 2.1). It exhibits characteristic feature of the steppe. It possesses
many plants belonging to the genera listed in Zohary (1973) as the characteristic

plants of Ir-Tur vegetation or steppe vegetation. However, today an important part of
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campus area is covered by an artificially created pine forest (Figure 2.2). Afforested
areas form a different habitat within steppe vegetation of the campus. In addition to
this, there are also wet areas formed by small streams. These places also forms
another type of habitat within the campus area (Figure 2.3). Presence of different

habitats in an area may be a reason for higher rate of diversity.

Figure 2.3. Afforested area in METU campus
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Figure 2.3 Wet ground in METU campus

2.2. Geological Structure of the Region

The age of the metamorphism in the glaucophanitic greenshcist facies and the
lowsonite-glaucophane facies is considered as pre-Mesozoic in West Central
Anatolia. Towards the west part of Ankara mica schists, glaucophane schists, and in
general greenschist predominate. And the age of this formation which is named in
the Ankara Section as the “Dikmen” series is not definitely known (Campbell 1971).
On the other hand fossiliferious (fusulinidea) and sandy permo-carboniferous
limestone formations overlie this series at Dikmen. Hence the metamorphic series is

older than permo-carboniferous.

Some plant fossils and some characteristic marine fossils found in some

formations that are thought as Palezoic or accepted as metamorphic and age of which
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can not be determined revealed that most parts of the field belongs to the

Carboniferous and Permian (Yalginlar 1976).

Carboniferous nature of Ankara region is represented by Dinansian
Vestfalean and Stephanian ( at the same time Uralean) layers. Visean and Uralean is
composed of fossiliferous calcer formations. All these carboniferous formations with
marine and continental origin is partially covered at some places with fossiliferous

Permian layers.

Generally gray or blackish schists found below Visean calcerous facies and
expand towards Mogan in the south and Dikmen in the north, represents the lower
carboniferous central facies. Such schists found between Yalincak village and
Mogan lake contain plant fossils. This implies that these folded schists are from

continental origin.

2.3. Topography of the Region

Ankara i1s located in the north-western part of Central Anatolia. Central
Anatolia is a predominantly rolling Plateau. the bulk of which range from 900 to
1200 m in altitude while more or less secluded in the north, east and south by higher

mountain ranges, it is open to the wide valley coming from the west.

Ankara 1s lower towards the west and higher towards the east and the north-
east. In the south west of Ankara there are 1000-1100 m elevated depositional
plateau surfaces and disected by 100-125 m deep valleys (Erol 1973). METU
campus is located in this part of Ankara. The altitude of the campus varies between

850-1100 m. with a mild gradient slope. Altitude tend to increase from north to south



gradually. In the east-west direction field is in the form of plateaus interrupted with

50-100 m deep valleys between them.

2.4. Soil

The rocky crust of the earth, the parent rock, for soil formation, is slowly
fragmented into smaller pieces and into individual minerals by the action of wind.
water, ice, and temperature changes. These fragments are altered by mechanical and
physical processes. mixed with organic materials, and changed by biological

processes to form the extremely variable substance called soil.

Soil is a three-phase system of solids, liquids, and gases. The solid phase
consists of mineral and organic particles separated by a network of pores. some filled
with gases and others filled with water. The properties of each phase vary with the

type of soil (Klein 1988).

The type of parent rock is of major importance in the type of soils developed
in a particular location. Chalky soils develop on chalk, sandy soil develop on
sandstone. clayey soils on shales and organic soils on peat (Eyre 1963). Sedimentary
rocks produce soils that tend to be neutral or slightly alkaline, while soils found

above igneous granites are usually more acidic.

Parent rocks in the Central Anatolian steppe is of two type one of them is
hard limestone and the other is soft chalk, marl etc (Zohary 1973). Most of the study
area has brown steppe soil formed from this calcerous parent rock. Brown steppe soil
are similar to sierozems which are developed from calcareous rocks and which occur

in areas with a rainfall about 200-300mm, and with mild to cool winter and long, hot,




dry summers. But unlike sierozems brown steppe soils are formed under more
favorable conditions. They are well developed and widespread in Central Anatolia.
The surface of some brown steppe soils are brown or grayish-brown clays that are
weakly granular and highly calcareous, and contain few limestone particles and
pebbles. Subsoil is lighter in color, ranging from grayish-brown to yellowish-brown
It consists of locally deep beds of highly calcareous clay or clay and limestone. The
climate under which this soil is developed is semi-arid with relatively stable winter
rains, ranging between 250-350 mm and with occasional showers in summer (Zohary

1973).

Natural vegetation of this kind of soil is represented in Central Anatolia by
two types: one consists of pure steppe led by Artemisia fragranse or other dwarf
shrubs such as Thymus, spiny Astragalus species, Globularia species and others. the
second is the forest steppe or steppe forests made up of remotely scattered trees (
Quercus, Crateagus, Pyrus, etc.) interspaced by a steppe of dwarf shrubs or herbs

(Zohary, 1973).

Study area has steppe vegetation similar to steppe described by Zohary
(1973). In addition to this, study area has afforestation sites. These places, afforested
with Pinus species, occupies a large area in the campus. Soils of afforestation areas
are slightly more acidic then steppe areas in the campus and has slightly less organic

mater content (Zeydanl 1998).

2.5. Climate

Climate is an important factor for plant life. By climate, plant geographer

means all those features of the environment which arise from or depend directly on
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the atmosphere. Of these the most important to plant geographers are temperature
and rainfall. The climatologist is also deeply interested in barometric pressure and in
the movements of great air masses. Both of these are prime importance in
determining the distribution and amount of rainfall and heat over the surface of the
world but their effect on plants which is mainly indirect. Wind, atmospheric
humidity, evaporating power of the air are also important climatic factors but they
are highly variable depending on other factors. For the purpose of plant
biogeography temperature and rainfall, which are more stable, are the most important

factors (Gleason and Cronquist, 1968).

Climate of Inner Anatolia resembles that of Mediterranean climate of West
and South Anatolia. In most areas, however, precipitation is less and much of it falls
as snow. Winter temperatures are much lower. In summer, temperatures soar during
the day and drop suddenly at night. A striking feature of the climate, which must do
much to control vegetation, is the very low summer humidity, and correspondingly
high saturation deficit. This favors a predominantly herbaceous and suffruticose
flora, and (with the exception of some conifers) precludes the growth of evergreen
trees and shrubs. In general vegetation of the plateau (exception for a few late-
flowering perennials and halophytes) is desiccated by mid-summer; leaves of most

herbaceous species wither after flowering (Zohary, 1973).

2.5.1. Temperature

Monthly maximum, minimum and average temperatures of Ankara is given

in Table 2.1 (Akman, 1999).



The following formula is used for calculating the annual average temperature

difference.

A=t (highest)- t (lowest)

In this formula

A is the annual average temperature difference
t(highest) is the highest average temperature throughout the year

t(lowest) is the lowest average temperature throughout the year

If the values in Table 2.1 are substituted in this formula, the average annual

temperature difference of Ankara can be calculated as.

A=2

3-03=230°

Table 2.1: Monthly max (M). and min (m). temperatures, and monthly average (1)

temperature.

M onths M m t
January 4.1 =35 0.1
February 5.6 -3.0 1.0
March 10.8 0.0 4.7
April 174 48 1.2
May| 224 04 16.1
June| 265 2.3 20.0
July| 301 15.2 23.1
August| 303 154 23.3
September| 25.7 14.2 18.4
October 19.9 6.6 129
November 135 2.8 Rl
December 6.5 -0.8 23
Annual (average) s 59 11.8
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2.5.2. Precipitation

Precipitation together with temperature forms the most important element of
climate. Some investigators classify according to the amount of annual precipitation

(Akman 1999). Such classification is given below.

Annual Precipitation Type of Climate
Lower than 120mm Deserts
120-250 mm Arid
250-500 mm Semi-arid
500-1000 mm Semi-humid
1000-2000 mm Humid

According to these values Ankara has a semi-arid climate.

Table 2.2 gives the average monthly precipitation and the average annual

precipitation of Ankara (Akman, 1999).
Maximum precipitation P(max) = 51.4 mm
Minimum precipitation P(min) = 10.7 mm
Total annual precipitation P = 377 mm

Table 2.2: Average monthly and annual precipitation of Ankara.

Months P

January 40.5
February 358

March 357
April 39.9
May 51.4
June 314
July 14.2

August 10.7
September 17.6

October 23.1
November 30.9
December 46.0

Annual 377.0
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2.5.3. Determination of Climate by De Martonne Method

This method makes a more realistic classification of climate possible. The

following formula is used to calculate drought index of a region.
[=[(P/T+10) + (12p/t+10)] / 2
In this formula
I: Drought index
P: The amount of annual precip.(mm)
T: Mean annual temp. (°C)
p: The Amount of precip. of the most driest month (mm)
t: The mean temp. of the driest month (°C)
10: It is the constant used to prevent minus results.

If the data given in Table 2.1 and 2.2 are substituted in this formula the

drought index of Ankara can be calculated.
P=377mm T=118C t=233°C p=10.7mm
I=[(377/11.8+10) + (12 x 10.7/23.3+10)]/2 1=10.6

Climates are classified with regard to the drought index into four groups.

Drought Index Climate Range
[=10 Semi-arid
10<I<15 Semi-arid with low humidity
15<1<20 Semi-arid, humid



1>20 Humid and cold humid

According to this classification, climate of Ankara with a drought index of

10.6 is Semi-arid with low humidity.
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Figure 2.4. The climate diagram of Ankara (Cox & Moore, 1993)

Abscissa: Months

Ordinate: One Division = 10°C or 20mm rain
a = station,

b = height above sea-level,

¢ = durations observations in years,

d = mean annual temperature in °C,

e = mean annual precipitation in mm,

f = mean daily minimum of the coldest month,
g = lowest temperature recorded,

k = curve of mean monthly temperature,

1 = curve of mean monthly precipitation,

m = relative period of drought (dotted),

n = relative humid season (vertical shading),
q = months with mean daily minimum below 0°C (diagonal shading),

r = late or early frost do occur.
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2.5.4. Determination of Climate by Emberger Method

Emberger has started his studies about climate in 1933. Emberger has worked

on the Mediterranean climate and problems related with it (Akman 1999).

In the idea of Emberger. a single formula about climate can not be applied to
all kinds of climates in the world and can not be used by all fields of science
effectively because different fields of science has somewhat different view of climate
classification. According to Emberger climatic classifications which are used by
biologists and plant biogeographers should be ecophysiologic. It should be static and
it should depends on photoperiodism, temperature, and precipitation. Emberger used

the factor, photoperiodism, for the first time. This system does not have an approach

which depends on dynamic factors that are not biologically important.

According to the principles of Emberger, Mediterranean climates are also
important for Turkey because two thirds of Turkey is under the effect of
Mediterranean climates. Mediterranean climate is a kind of nontropical climate
which has both a diurnal and seasonal photoperiodism, in which precipitation occurs
during cold or relatively cold seasons, which has a dry summer season that has also

accordance with a maximum summer temperature.

Emberger proposed the following formula in order to determine the layers of

the Mediterranean climate and degree of drought.
Q = (2000P)/ M* - m’

In this formula



Q: Precipitation-temperature index

P: Annual precipitation(mm)

M: The max. temperature of the hottest month in Kelvin
m: The min. temperature of the coldest month in Kelvin
2000: The constant number

If the data given in Table 2.1 and 2.2 are substituted in this formula

precipitation index for Ankara can be calculated.

I

1
L2
W
+
(§]
~l
(FF]
Il
(]
N
el
N
7~

P=377mm  M=303+273=3033K m
Q =2000 x 377/ 303.3*- 269.5°
Q=389

In accordance with Q and P values Mediterranean climates are classified in

five groups.
Q and P Values Type of Climate

Q<20 and P<300 Very arid Mediterranean climate

20<Q<32 and 300<P<400 Arid Mediterranean climate

32<Q<63 and 400<P<600 Semi-arid Mediterranean climate

63<Q<98 and 600<P<800 Mediterranean climate with low
precipitation

Q =98 and P>1000 Mediterranean climate with high
precipitation

According to this classification Ankara with a Q value of 38.9 and P value of

377 has semi-arid Mediterranean climate.



CHAPTER 3

MATERIALS AND METHODS

The study area is the part of METU campus bordered by Eskisehir road in the
north, road passing through Ahlatlibel in the south, Bilkent University campus in the
west, and Konya road in the east. Part of the campus around Eymir Lake was not
included in the study area. because there is a flora prepared for Eymir There is a
study made in METU too. This study is a fieldguide which contains illustrations of

251 plants and their descriptions given in alphabetical order of plant families.

The study area is found in B4 grid square adopted by Davis (1965-1988). It

has an area of 3065 hectare.

3.1. Collection

Two main approaches for collection are possible: (1) to collect as many
plants as possible. (2) to collect certain groups. In this study the first approach was
adopted because there is not enough specimens in herbaria collected from the study
area (Davis 1965). So. it is needed to collect as many plants as possible. Between
March 1997 and August 2000, 28 field trips were done in the study area and 869

plant specimens were collected.
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Figure 3.1. Map of study area.




Specimens require, as much as possible, a complete representation of the
characters of the plant. If the plants are not too large. an entire individual plant
should be included on the herbarium sheet; Otherwise the specimen should be made
up , if possible, entirely from the parts of one individual plant. Ideally. the specimen
should represent all the character combinations which can be detected (Benson
1962). Common plants are often the least well represented in herbaria, so that the
herbarium often provides a false picture of their distribution. Good material of
common plants, may therefore. add considerably to knowledge of them (Davis,

1965).

As described above, to provide specimens which can be easily identified,
herbaceous plants are collected entirely as much as possible and attention was paid to
collect specimens containing flowers or fruits or if possible both of them. Several

specimens of similar plants were collected from different locations in the study area.

3.2. Pressing and Drying

A standard press, 45 cm to 70 cm, and newspapers were used in order to dry
plant specimens. A newspaper was folded and plant specimen was put in it. Plant
specimens collected in the field trip was prepared in the same way and they are put
in the press. A label was put in each newspaper containing plant specimen. The date
of collection and location of collection were written on these labels. Then, the press
was tightened with ropes. Until the specimens had dried, newspapers had replaced by

new ones.
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Figure 3.2. Aristolochia morarum Figure 3.3. Morina persica

3.3. Identification

After making collection, the next step in taxonomic procedure is
identification. The first step in this process is to sort the specimens into families. For
this purpose family keys may be used. “The identification of flowering plant

families” by Davis &Cullen (1979) was used to identify specimens at family level.

If the provenance of the plants is known and a local flora for that region is
available, then genera and species of the specimens can be identified more easily by
using such a flora. So, flora written by Akaydin (1996) for Ankara “ Flora of Ankara
City” was used for this purpose. “Flora of Turkey and the East Aegean Islands”

written by Davis (1965-1986) was also used for species and generic identification.

Beside floras stated above, previously identified specimens from Hacettepe

Herbarium and books containing illustrations ( “Bagkent’in Dogal Bitkileri” (Erik et
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al. 1998), and “Fieldguide to Wildflowers of METU Campus™ Kaya ¢/ al. 1999))
were also used for identification at the early stages of the study. Prof. Dr. Musa
Dogan and Assoc. Prof. Dr. Galip Akaydin were consulted about the identification of

some specimens.

The features of floral morphology are the most important characters in the
classification of flowering plants. These features are easily observed and they are
practical for use in keys and descriptions. Morphology currently provides most of the
characters used in constructing taxonomic systems (Jones 1986). Therefore. for the
identification of plants in this study, mainly their morphological characters were

used (Davis 1965-1988).

A key for the families found in the campus is also given in chapter 4. An
intended key is formed for the families of flora of METU campus. Identification of

Flowering Plant Families (Davis and Cullen 1979) was used to construct this key.

ldentified plant specimens were listed in Chapter 5 “Results”. Taxonomic
groups are given in accordance with the order given in “Flora of Turkey” by Davis
(1965-1988). For each species, location where the plant specimen was collected was
given firstly. Since whole study area is found in B4 grid square, this information was
not stated for each species separately. Then, approximate altitude of the location was
given. After this, date of collection and collection number was indicated. For most of
the plant species there are more than one specimen but only one of them was stated
in the list. At the end of the list of plants collected during this study, another list was

given. In this list plant species that are not collected during this study but stated in
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“Fieldguide to Wild Flowers of METU” (Kaya er al. 1999) are given in an

alphabetical order of families.
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